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Orgon and lissue transplarrtation. Cardiovascular disease 
is ăn important cause oỉ morbidity and mortality after 
organ transplantatìon and statúư are useỉul for cardiovas- 
cular rísk reductíon in these patíents. They may also have 
immunomodulatory eỡects and have reduced the risk of 
rejection in some stuđies.1 Some evidence also suggests 
that they may reduce the risk of sepsis and post-transplan- 
tation inỉections.2 A meta-analysis oi patients who had 
undergone heart ơansplantatíon (p. 1938.2) considered 
that treatment with a stadn within 3 months of transplan- 
tatìon reduced allograít rejectlon with haemodynamỉc 
compromise and redũced 1-year mortaKty;1 it was calcu- 
lated that one Me was saved for every 8.5 treated hean 
transplant patíents. There is some tentative evidence that 
statin therapy may also reduce acute rejection and the 
development of obliteratìve bronchiolitis in patients who 
have undergone lung transplantatíon (p. 1941.3)/
although prospective controlled srudies are lacking.
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Ósteoporosú. Statins appear to have eííects on bone 
metabolism and preliminary studies1-2 have suggested that 
some statìns may 'mcrease bone mineral denãty. Hotvever, 
the dinical relevance of any effect á  undear.3 Several 
case-conơol studies4'4 have also suggested that use oỉ sta- 
tins may protect against íractures, but another case-control 
stuđy7 and an observational study8 tailed to support su ch 
an assodatíon. A review’ of 4 ỉurther observatíonal studies 
íound that the risk oỉ hacture was Iower in women taking 
statins, but analysiỉ oỉ data from randomised studies of 
statins for cardiovascular disease10-11 íailed to conũrm any 
eữect, and controlled studies are needed3-12 to conSrm the 
role of statins in the management oỉ osteoporosis
(p. 1168.1).
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Adverse Eỉkcts
The commonest adverse eỉfects oí therapy with simvastatin 
and other statins are gastrointestinal disturbances. Other 
adverse eãects are geneially rare but inđude headache, 
rash, dÌTTĨness. insomnia. hypeiglycaemia and diabetes 
mellitus, peripheraỉ neuropathy, reversible cognitive 
ũnpainnent. depression, interstitiai lung disease, sexual 
dysỉunction, and alopeda. Hypersensitivity reactions have 
occurred. induding anaphylaxis, angioedema, urticaria, 
photosensitivity, íever, ũushing, dyspnoea. thrombocyto- 
penia, toxic epidermal necrolysis, deimatomyositis. vascu- 
litis, and lupus-like syndrome. Reveisíble increases in 
serum-transaminase concentratíons may occur. Hepatitis. 
hepatic íailure. and pancreatitis have been reported. Dose- 
related myopathy, characterised by myalgia and musde 
weakness and assoóatẹd with increased creatine phospho- 
kinase concentratíons, has been reponed. Drug ứiteractíons 
may increase the risk of myopathy, see Interactions. 
p. 1494.2. Rarely, rhabdomyolysiỉ with acute renal ỉailure 
may develop.
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Inckience of adverse effects. By February 1992 the UK 
CSM had received 738 reports of adverse eỉíects assodated 
with simvastatin,1 ừom an estỉmated 257000 prescrip- 
tìons. Abnonnal hepadc hmction and myalgia were 2 of 
the most írequently reported reactions, with 36 and 48 
reports respectively, induding 5 reports of hepatitis and 2 
of jaundice. Other musde effects induded 3 reports of 
myositis, 10 of myopathy, and 7 reports of asymptomatỉc 
increases in serum creatine kỉnase concentrations. Gastro- 
intestinal adverse eííects accounted for 20% of the reports; 
skin, neurological and musculoskeletal eííects for 15% 
each; psychiatric elíects for 10%; liver ellects for 7%; and 
visual effects for 4%. A systematic revievv2 of data from 
dinical studies conhrmed that the risk of liver transamì- 
nase elevation was inCTeased by statins but there was no 
signihcant inaease in the inddenee of myalgia (reponed 
in about 15% of patients), CTeatine kinase elevation 
(0.9%), or rhabdomyolysis (0.2%), compared with place- 
bo. The inddence of adverse eííects may be greater vvith 
high-dose therapy.M
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Cardnogenidty. For discussion oỉ the effects oỉ statins on 
the risk oí cancer, see Malignant Neoplasms under Uses, 
p. 1491.3.

Effeds on the blood. Throm bocytopenia  has been reported 
rarely with statìn therapy. Serìous thrombocytopenic 
purpura has occurred with súnvastatin, with the onset 
rangừig ừom 1 or 2 days1J to 11 or 12 months3-4 after 
starting aeatment. Platelet counts improved after stopping 
simvastatin in each case, although most patients were 
given corticosteioidỉ. ỉmmunoglobulins, or plasma 
exchange. There has also been a similar report vvith ator- 
vastatin,5 vvhich recurred on rechallenge; the patient had 
previously taken sũnvastatin vvithout developing thrombo- 
cytopenia. suggesting an idiosyncratic reaction.

A case of h a im o ìy tic  a n a tm ia  has be en reported6 in a 
patìent taking lovastatìn; no adverse effea was seen when 
the patient vvas given simvastatin.

Statins have eữects on coagulanon and hbrinolysis but 
these are geneially beneCdal (see Action under Uses, 
p. 1489.3), there have been rare reports of ocular 
haem orrhage,7 but the assodation vvith siatins is not 
established.
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Effeds on the eyes. Studies in a n im a ls have suggested that 
some statins could cause cataracts, but this has not been 
conSrmed ỉn humans. Although a study1 with lovastatin 
ỉound lens opadties in 13 o i 101 patients after Deatment 
for 18 weeks. no deterioration in visual íunction was 
íound in 11 oỉ these who continued lovastatin and were 
followed up ỉor an average of 26 months bom the start oỉ 
treatment. Simiỉarly, no diửerences were íound in the 
development oỉ lens opadties or in changes in visual acui- 
ty between padents treated with lovastatin for 48 weeks 
and patients taking placebo in a study o i 8245 patients.2 A 
large case-conưol study3 ỉound no evidence that use oi 
therapeutic statin doses was assodated with the develop- 
ment of cataracts, although the risk did appear to be 
increased in patients takmg simvastatin with erythro- 
mydn. Further observational studies have suggested that

statins may have benehdal eííects; in One study4 there 
was no eỉtect on the overall inddence of cataraa but the 
risk of developing nudear cataraa appeared to be 
decreased. vyhile another study1 reported a reductìon in 
the overall inddence but this was not signihcant ỉor any 
spedhc cataract type.

For mention oỉ ocular haemoirhage in patients taking 
statins, see Eữects on the Blood, above.
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Effeds on the hair. Betvveen its introduction in Australia 
and 1993, 16 cases of alopecia assodated vvith the use oỉ 
simvastatin had been reported to the Adveise Dnig Reac- 
tions Advisory Committee.1 Most cases involved either 
excessive hair ioss or hair thinning, although 2 cases of 
hair loss in patches and 1 resembling alopeda areata were 
reported. Onset occurred between 3 daỹs and 15 months 
aíter staning therapy. Progressive hair loss has also been 
reported2 in a woman vyithin 6 weeks oí staning atorvas- 
tatin; the hair regrevy when atorvastatin was stopped but 

ị alopecia recurred when therapy vvas restarted 5 months 
I latér.
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Effects on the lcidneys. Proteinurìa was reported in 10 
patients taking simvastatin 40 mg daily.1 The protein loss 
was of a pattem typical for increased glomendar perme- 
ability. In 2 patients proteinuria disappeared when simva- 
statin was withdrawn and recuưed on its subsequent rein- 
ưoduction. Proteinurìa has also been seen vvith 
rosuvastatin, and was found to be dose-dependent.2 How- 
ever, there is also some evidence that statins may improve 
proteinuria (see Kidney Disorders under Uses, p. 1491.3).

Acute tubuỉointerstitial nephritừ developed3 in a patient 
receiving high-dose therapy with rosuvastatin. It resolved 
over 3 weeks vvhen rosuvastatin was stopped, but recurred 2 
weeks after rechaDenge. A similar reaction was noted with 
atorvastatin, but improved with dose reduaion, and the 
patient was hnally stabilised on sứnvastaún vvithout a 
hirther recurrence.

Renal Ịailure due to rhabdomyolysis has been reported 
rarely (sée under ESects on Skelétal Muscle, p. 1493.2).
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Effech on the Gver. Statins cause dose^elated increases in 
liver enzymes but the inddence appears to be low with 
!ow to moderate doses1 and serious hepatic ehects appear 
to be rare.2 Although monitoring of liver tunction tests is 
advised, the value of routine assessment has been ques- 
doned.3 There is some evidence4 that the inddence of 
hepatíc reactions may be higher vvith Auvastatin than 
with other statins, but this is not yet established.

There have also been case reports5-* of cholestasis and 
acute hepatítís in patìents receivũig statins.
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Effects on the lungs. Interstítíal lung disorders, induding 
hypersensitìvity pneumonitís, have been reported with 
several statìns.1'3 ỉn some cases the conditíon improved 
when the statìn was stopped2 but treatment with cortìcos- 
teroids and immunosuppressants was required in some 
patíents1"4 and Progressive disease and íatalitìes have 
õccurred.4
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Effecb on mental íunction. There have been conHicting 
rcports oi the eíỉects oi statins on mental hinction, and 
adverse psychiatric reactions have been reported with sta- 
tins and with other Iipid regulating drugs, although the 
exact assodation is unclear.

There have been a few case reports of depressive symptom 
developing in patients treated with pravastatin1 or 
sứnvastatin.1 The symptoms appeared during the first few 
weeks or months of ơeatment. Hovvever, randomised 
studies invesúgating the effects of lowering cholesterol on 
mental hinction have found no eữect on mood dỉsorders 
(vvith siinvastatin3) or psychological well-being (with 
lovastatin4 or pravastatin5), and epidemiological studies 
have suggested that use oỉ statins may be assodated with 
improved psychological status6 and a reduction in the risk of 
depression and suidde.7

Impairment of cognitive Junction has been reported with 
statins. In the study using Iovastatin,'4 reductions in some 
measures of' cọgnitive hmction were noted, and sừnilar 
results were lound in a study using ámvastatin.8 New onset 
cognitívẹ impairment in a patíent a week aỉter starting 
sũnvastatin resolved vvhen the drug was stopped but 
recurred on rechallenge with a lower dose,9 while analyses 
of reports tó adverse drug reaction reporting databases10,11 
have ỉound several cases of memory loss in patients 
receiving statins, some of which were conhnned by 
rechalỉenge. Hovvever, clinical studies have not ỉound 
statins to have an adverse eữect on cognition, and there is 
epidemiological evidence that use of statins may reduce the 
inádence of dementia (see under Uses, p. 1491.2). A study 
with atorvastatin12 also íound benehdal effects on cognitive 
hinctíon.

Other psychiatrìc eữects that have been noted in reports 
to another adverse drug reactíon reporting database13 
indude 5 cases of aggressive reactions, all of which resolved 
when the statin was stopped.

See also EHects on Sleẽp Pattems, below.
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Effects on ihe nervous System. Treatment with statins 
may be assodated vvith the development of peripheral 
neuropathy,1 although the reaction appears to be rare. Up 
to 2005, the Australian Adverse Drug Reactions Advisory 
Committee had received 281 reports2 of both sensory and 
sensorimotor perìpheral neuropathies assodated with sta- 
tins. Time to onset oỉ symptoms ranged bom after the first 
dose to 4.5 years. Recovery was seen on withdrawal in 
about halỉ oỉ the cases, induding in some diabetics, and 
there were some reports oỉ positìve rechallenge. In 21 
cases symptoms persisted at the time of reporting, up to 8 
months aher the statỉn was stopped, and in a íurther 2 
reports the symptoms were unresõlved after 3 and 5 years 
respectively. Similar pattems have been noted elsewhere.3 
A case-conơol study4 found that the tisk oỉ neuropathy 
was substantially increased in users oí statỉns although the 
number oí cases was small, and the authors conduded 
that the benehts of therapy generally outweighed the 
risks.

Reports’ of upper motor neurone leãons similar to 
amyoưophic lateral sderosis (ALS) in patíents taking statins 
prompted the FDA to anaỉyse data bom their spontaneous 
adverse event reporting System; however, the inddence of 
ALS with statìns and placebo was similar.6

1. Badces JM. Howard PA. Assodâtion of HMG-CoA reductase inhỉbỉtors 
wỉth neuropathy. A m  Pharmacother 2003; 37:274-8.

2. Adveise Drug Reacdons Advisory Commỉttee (ADRAC). Statins and
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30/05/08) _____
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Effects on ihe pancreas. Statins may cause pancreatìtis 
but the inddence appears to be low,ư  and a case-control 
study3 íailed to support a strong assodation.

1. Síngh s. Loke YK. stadns and pancrcatítis: a systemadc rtview of 
ohsẽrvatíonaỉ studles and spontanèous case reports. Drug Safety 2006; 29: 
1123-32.

2. Johnson JL. Loomỉs IB. Ả case oỉ simvastatin-assoàated pancreatỉtỉs and 
revỉew of statỉn-assodaỉed pancreatítỉs. Pharmacoứưrapy 2006; 26:414-
22.
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Effeds on sexual ỉundion. There have been reports oỉ 
eređile dysỷunaứm in some men receiving statins. Five men 
receiving simvastatin developed impotence,1 vvhich 
resolved when Suvastatin was substituted in 4 of them. Ù1 
another case,2 impotence occurred in a patient receiving 
lovastatin, and tecurred when therapy was changed to 
pravastatin. Up to 1995, the Australian Adverse Drug 
Reactions Advisory Committee3 had received 28 reports of 
impotence assodated with simvastatin, which had 
recurred on rechaUenge in 4 cases. A report4 bom the 
French and Spanish drug monitoring Systems, and an 
observatíonal study5 in hìgh-risk cardiovascular patients, 
supported the assodation betvveen statins and erectile dys- 
hinctlon, and a systematic revievv4 came to similar condu- 
sions. Hovvever, it has been pointed out7 that the 
increased risk oỉ sexual dyshmaion with statins in the 
Scandinavian Simvastatin Survỉval Study was not statisti- 
cally signỉãcant, and there has also been a small study® 
suggesting that atorvastatin may improve erectile hinction 
in men with hyperlipidaemia as the only risk íactor.

Decnastd libido has also been reported with statins. 
Serum-testosterone concenưations were measured in 2 oí 8 
patients reported to the Netherlands PharmacovigUance 
Cenơe and were ỉound to be Iow;’ they rose aíter the statin 
was stopped.

Testiatlar paitt has been reported10 in a 54-year-old 
patient 7 months after staiting lovastatìn. The pain resolved 
when lovastatin was stopped, but recurred vvith both 
simvastatin and atorvastatin. The mechanism for the 
reaction was undear.

There has also been a report11 of a low sperm count in a 
patient receivmg lovastatin.

Gynaecomastia occuưed in a patient 6 months after 
changing bom simvastatin to atorvastatin.12 Symptoms 
improved when atorvastatin was stopped and did not recur 
when ơeatment vvith simvastatin was restarted.
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Effects on skeietol musde. The assodadon benveen 
musde disordeis and statins is well knovvn.1'9 Mild myalgia 
is relatively common, but tnyosừừ and myopathy, with ele- 
vatíon oỉ creatine kinase, may also occur. Rhabdomyoly- 
sừ,l0-n which involves severe musde damage, substantial 
elevation of cxeatine kinase and myoglobinuiia leading to 
renal impciirment, occurs more rarely, but has resulted in 
íataỉities. Musde toxidty is dose-related and the rísk 
appeaK to be broadly similar vvith all ot the cuưently- 
marketed statins;5-4,12 the inddence with cerìvastatin was 
íound to be considetably higher and this led to its with- 
drawal worldwide in 2001. Patients vvith complex medical

problems, induding tenal impairment and possibly endo- 
crine disorders such as hypothyroidism, may be at 
increased risl^oí musde toxidty; drug interactions may 
also contribute (see p. 1494.2). Myopathy has been 
reported with other lipid reguladng dmgs, paniculariy 
Sbrates, and the risk may be increased in patìents with 
severe hyperlipidaemia who lequữe combinatìon therapy; 
careíul monitoring is requừed ư statìns and Sbrates are 
used together.4-13 The UK CSM1 and a joint committee of 
the Ameiican CoUege oỉ Cardiology, American Heart Asso- 
dation, and National Heart, Lung and Blood Institute,6 
have both advised that patients treated with statins should 
consult their doctor ií they develop musde pain, tender- 
ness, or weakness and that treatment should be stopped ư 
musde toxidty occurs or is suspected dinically or u crea- 
tine phosphokinase is markedly raised or progressively ris- 
ing. If continued therapy is requỉred. the dose may be 
reduced or another statin or altemative lipid regulating 
drug may be tried, although the risk of recurrent musde 
problems appears quite high." An algorithm for diagnosis 
and management of statin-assodated myalgia has been 
suggested.14

The mechanism by which statins cause musde toxỉdty is 
not dear, but it hãs been suggested that depletion of 
ubidecarenone concentratíons măỹ be involved.”  Aỉthough 
poãtive results have been repoited with ubidecarenone 
supplementadon16 evidence oỉ benefit is Iimited and it is not 
generally recommended.17

Other muscular disorders that bave been reported in 
patients receiving statins indude dcrmatomyosìtừ and 
polym yositìsand myasthema gravir.19"21
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Effeds on sleep pattems. Changes to sleep pattems have 
been reported with Iipophilic statứrs such as lovastatin1'3 
and simvastatin.4 but appear to be less common with 
pravastatin,1 possibly because it is hydrophilic and less 
likely to cross the blood-brain barrier. However, a large 
placebo-controlled study5 íound that simvastatín had no 
eữect on sleep pattems, and smaller studies that assessed 
sleep using questionnaires4 or polysomnography7'9 íound 
no signiScant eổects with any of the statins, although 
some patients appeared to have underlying sleep disor- 
ders.

Nightmares and sleep disturbances in a patient taking 
simvastatìn and metoprolol resolved when tteatment was 
changed to pravastatin and atenolol.10 There has been a 
report of nightmares with atorvastatin, which resolved 
when the drũg was stopped but recurred on rechallenge.11
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Precautíons
Statins should not be given to patients with active liver 
disease (but see also Hepatic Impairment, belovv). Liver 
íunction should be assessed beíore starting treatment and 
subsequently when dinically indicated; additional assess- 
ment aíter 3 months and beíore and after dosage increases 
has been ađvised for some statins, partiailarly tvhen high 
doses are given. Statins should not be used in patients who 
aỉready have unexplained persistendy raised serum- 
aminotransíerase concentratíons and should be stopped if 
marked or persistent increases in serum-aminotransíerase 
concenưations OC CUT. They should be avoided duríng 
pregnancy since tbere is a possibility tha: rhey could 
interíere with fetal sterol synthesis; there have been reports 
oỉ congenỉtal abnonnalities assodated with statins (see 
Pregnancy, below).

Alỉ stadns may cause myopathy and rhabdomyolysis, 
espedally at hlgher doses. High doses of statìns ỉhould 
thereíore be limited to those patients with severe 
hypercholesterolaemia and hìgh cardiovascular risk, who 
do not achieve their target cholesterol concentration at 
lower doses, provided beneStỉ ourvveigh the potential risk. 
They should be used with caution in patients at risk of 
rhabdomyolysis, and particularly in patients taking drugs 
that increase plasma concenơations oí the na án (see 
Interactions, beIow); the statin should be stopped ií creatine 
phosphokứiase increases ngniAcantly or ư myopathy is 
điagnosed.

Statíns should be used with caution in patients with renal 
ũnpairment as the risk of myopathy is increased. Dose 
ređuction may be required ỉor statíns that are excreted by 
the kidney and for those with a parnculariy high risk oí 
myopathy (see Adminisưatíon in Renal Impairment under 
Uses oỉ the ỉndỉvidual drugs for hirther detailỉ).

ơiildren. For discussion of concems relating to the use of 
statins in diildren, see Administration in Children under 
Uses, p. 1490.2.

Hepaiic impairment. Although lỉcensed product iníorma- 
tíon contra-indicates the use oi statins in patients with 
active liver disease, there is some interest in the possibility 
oí using them ìn selecteđ patientỉ with chronic liver dis- 
ease su ch as non-alcoholic íatty liver disease or 
non-alcoholic steatohepatíús.1'3 The Liver Expert Panel of 
the National Lipid Assoõation in the USA assessed the 
saỉety oí statins, and conduded that although they should 
remain conơa-indicated in patìents with decompensated 
drrhosis or acute liver ỉaiỉure (in whom, given the gravity 
of their iHness, they vrere uniỉkeỉy to be a reievant option 
in any case), there was no reason to do so in patients with 
chronic lịver disease OI compensated dirhosis.1

A subsequent comment by UK experts2 noted that use in 
patients vvith chronic liver disease and elevated transami- 
nase values remained contentious. Those vvith AST and ALT 
concentratíons less than 3 ú m e s  above the norma) upper 
limit couỉd be oSered statin therapy but at the lowest 
possible dose, and liver enzymes should be reassessed 
within 4 weeks; ư no major change occurred, ơeatment 
could continue and values be monitored every 6 vveeks for 
the next 3 months, and every 3 months thereaíter. u  values 
doubled Ễrom theứ original readings, ơeatment should be 
stopped, although rechallenge was possible once they 
retumed to normal baseline values. They recommended 
that treatment should not be given to the ỉollovving groups:
• those with transaminase values more than 3 túnes above

the nortnal upper limit (although this was an arbitrary
limit rather than an evidence-based one)

• those with evldence of impaired liver synthesis, e.g. low
serum aỉbumin or increased prothrombin time

• those with acute hepaótis oí any cause
• those with Child B or c drrhosis

It was noted that padents with end-stage liver disease oỉten 
have lotv total cholesterol due to poorhepatic syntheás, and 
as such rarely require staón therapy.1
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Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes simvastatin as 
probably porphyrinogenic it should be piescríbed only for 
compelỉing reasons and precautions should be considered 
in all patients.1

1. The Drug Database tor Acute Porphyria. Available at: http://www. 
drugs-poỉphyiỉa.org (accessed 19/10/11)

PregnaiKy. Statins are generally contra-indicated in 
pregnancy since there is a possibility that they might affea 
fetal sterol synthesis whereas the risk to the mother from 
stopping ưeatment temporarily is usually very lovv. Evi- 
dence that statins have adverse effects on the letus, how- 
ever, is limited. Studies based on postmarketing surveil- 
lance1-2 or pregnancy registry data} have generally íound 
that the hequency and range of congenital anomalies 
reported was similar to that expeaed in the general popu- 
ladon. However, revievvs of case reports4,5 tound that the 
inddence of CNS delects and limb anomalies vvas higher 
than expected, suggesting a possible adverse effect of s ta tin 
exposuíe; 1 of the 5 cases reported as a CNS deíect was 
later found to have cardiac anomalies only.‘
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/nteradions
The most serious consequence of drug interactions with 
simvastatin and other statins is the development of 
myopathy or rhabdomyolysis. Drugs that can cause 
myopathy when given alone increase the risk of myopathy 
with all statins; these drugs indude Bbric add derivatives 
(hbrates or gemfibrozil). and nìcotinic add. The rísk of 
myopathy is also increased by drugs that increase the 
plasma concentratíons of statins, by inhibiting their 
metabolism or by inhibiting theỉr uptake into the lỉver. 
Since the statins have diỉỉerent metabolic pathways, these 
interactions depend on the individuaỉ drug concemed. 
Simvastatín is metabolised by the cytochrome P450 
isoeiưyme CYP3A4, as are atorvastatin and lovastatin, and 
interactions may occur vvith drugs that inhibit this enzyme, 
indudlng ddosporin. fluconazole, itraconazole, ketocon- 
azole, posaconazole, voriconazole, erythromydn, darithro- 
mydn, telithromydn. HTV-protease inhibitors, nefazodone, 
danazoL amiodarone, amlodipine, diltiazem, ranolarine, 
and verapamil; there may also be a simìlar interaction vvith 
grapebuit juice. Such combinations should be used with 
cautíon, U a ta l l  and dose reducdon may be advised (see 
Uses and Administration, p. 1489.3); UK licensed produa 
iníormation contra-indicates the use oỉ simvastarin in 
patients receiving potent CYP3A4 inhibitors. Huvastatin is 
meiabolised mainiy by CYP2C9 and pitavastatin by 
glucuronidatíon. while pravastaún and rosuvastatin are 
not signiBcantly metabolised; interactíons spedfic to these 
statins are discussed on p. 1385.2, p. 1471.2, p. 1473.2, and 
p. 1488.3, respectively.

Staóns may also have eííects on other drugs. Bleeding 
and increases in prothrombin time have been reported in 
patients taking simvastann or other statins with coumarin 
anncoagulants.
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Antíarrhythmics. A m iodarone  is an inhibitor of the cyto- 
chrome P450 isoenzyme CYP3A4 and may increase plasma 
concentrations oí statìns metabolised by this enzyme, 
increasmg the risk oí toxidty. There have been reports1"3 
of myopatby and rhabdomyolysis in patients taking amio- 
darone and simvastatin (in some cases with other CYP3A4 
inhibitors), and a pharmacokinetic study4 ỉound that 
amiodarone increased plasma-simvastatin concentratìons 
in healthy subjects. High doses of simvastatin are not 
recommended in patients taking amiodarone (see Uses 
and Administration, p. 1489.3).

An asymptomatic increase in serum aminoưansíerases in 
a patíent receiving rosuvastatin and amiodarone may have 
been the result of an interaction between the dmgs.5

1. Roten u  tí ai. Rhabdomyoiysiỉ in assocỉatỉon wỉth sỉmvastatỉn and 
aroỉodarone. A m  Pkarmacữiher 2004: 38’ 978-81.

2. Chouhan UM, tí ai. Simvastatỉn interaction vvith daríthromydn and 
amỉodarone causing myositis. Ann Pharmacother 2005; 39: 1760-1.

3. Ricaurte B. tí ai. Simvastatin-amiodarone interaction resulting in 
rhabdomyolysỉs, axotemia, and possible hepaioioxỉdty. Ann Pharmac- 
ớther 2006; 40: 753-7.

4. Becquemont u  tí at. Amiodarone interacts witb sirovasiatỉn but not with 
pravastatin dlspoátíon lúnetỉcs. Clin Pharmacol Ther 2007; 81: 679-84.

5. M en T. Puller SH. Elevated servm ưansềm uuse ỉevels reiuhing ĩmm  
conconùtant use oỉ rosuvasiatin and amỉodarone. Ám J Heaỉth-Syst 
Pharm 2007; 64: 1818-21.

Antibocterials. E ryth ro m yá n  and other m acrolidcs are inhi- 
bitors o( the cytochrome P450 isoenzyme CYP3A4 and 
may inaease plasma concentrations and the risk of myo- 
pathy with some statins. Increased plasma concentrations 
of simvastatin have been reponed with erythromyón,1 
and increased plasma concentrations of atorvastatin have 
been found with erythromycinJ and d a rith ro m yá n , J but 
not vvith a ĩith ro m y á n }  There ha ve been reports of myopa- 
thy or rhabdomyolysis in patients receiving slmvastatin 
with cỉarithromyán,4 and in paúents receiving iovastatín 
vvith azith^omydn,, darithromycin,’ or erythromyõn.6

R ifam picin . an inducer of CYP2C9 and CYP3A4, may 
reduce the bioavailability of ũuvastatin, and has also been 
reported to reduce the plasma concentradon of simvastatin7 
and atorvastatm.'

There have been repons of rhabdomyolysis in patients 
receiving atorvastatin’ or simvastatínÊI> with Ịủ sid ic  a à d .

1. KantoU T, tí a l Erytbromytín and verapamii consíderably ỉncrease 
semm simvastatin and simvastatỉn add coĐcenưaúons. ơ in  Pharmacoỉ 
Ther 1998; 64: 177-82.

2. Sỉedlỉk PH, tí ai. Erythromydn coadmỉnistRitỉon increases plasma 
atorvastatỉn a»nccnirations. /  ơ in  Pharmaal 1999; 39: 501-4.

3. Amsden GW, tí ai. A study oí the ỉnteraction potentỉal oỉ aãthromycữi 
and daritỉưomydn wỉth atorvastatin in heaỉthy voỉunteers. J Oin 
Pharmacol 2002: 42: 444-9.

4. Lee AJ, Maddỉx DS. Rhabdomyolysis secoodary to a drug interactỉon 
between sứnvasutỉn and daríthromydn. Ann Pharmacoứưr 2001; 35:
26-31.

5. Grunden JW, Rsher KA. Lovasutín-induced rhabdomyolysis possìbiy 
assodated with darỉthromydn and aàthrqmydn. Arm Pharmaatứter 
1997; 31: 859-63.

6. Ayanỉan J2, tí ai. Lovastatin and rhabdomyolysìs. Ann Intem Med 1988; 
109: 682-3.

7. Kyiklund c  tí ai. Rỉíámpin greatly reduces pỉasma simvastatỈĐ and 
stmvasutỉn add concentntỉons. Oin Phamacoi Ther 2000; 68: 592-7.

8. Badcman JT, tí ứl. Riíampữi markedly decreases and gemfibrozil 
ÌDữeases the pỉasma coQcemratỉoĐs oí atOTvastatiiỉ and its metaboỉỉtes. 
Oin Pharmacoỉ Tha 2005; 78* 154-67.

9. Wenỉsch c  tí ai. Acute rhabdomyolysis aỉter atorvastaún and íusidic 
add thenpy. Am J Meắ 2000; 109: 78.

10. Yuen SLS, McGarỉty B. Rhabdomyolysis secondary to interactỉon oí 
ỉusidlc add and sỉmvastatin. Med J Aust 2003; 179: 172.

Anticoagubnts. For reports of bleeding and increased 
prothrombin time in patients receiving oral anticoagulants 
with statins, see Lipid Regulating Drugs, p. 1534.3.

Antidepressants. Myositis and rhabdomyolysis, with 
raised liver enzyme values, have been reported1'4 in 
patíents given simvastatin with nẹfazadonr, in one case3 
the reaction appeared to be predpitated by the addition oỉ 
azithromydn. Increased creatine kinase concentratíons 
also occuưed in a patient given piavastatin with nefazo- 
done.3

A study4 in healthy subjects íound that s t  J o h n 's  w ort 
reduced the plasma concentration oỉ simvastaón but had no 
eữea on pravastatin.
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Antidiabetícs. Rhabdomyolysis and acute renal faiỉure 
developed about 6 weeks after sitagliptúí was started in an 
elderly paticnt already stabilised on scveral drugs includ- 
ing simvastatm.1 The conditìon resolved when both were 
stopped and did not recur when lovastatin was started. In 
this case, the patìent already had chronic renal impair- 
ment, and it was noted that the dose of ãtagliptin was 
double that recommended for his renal hinction. In 
another patient taking lovastatin, rhabdomyolysis devel- 
oped aỉter about 2 vveeks of sitagliptỉn treatment, and 
recovery occurred after the statìn was stopped.2 In this 
case, although the patient was 75 years old. she was 
reported to have a caỉculated renal hinction within normal 
limits. The possible mechanism of an interactíon between 
átaglipón and statins is undear. In a study in healthy 
young subjects, steady-state sitagllptin achieved aíter 5 
days had no ágniũcant effea on the pharmacokinetics of a 
single dose of simvastatín.1
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Antiỉungals. Itraconazolt and ketoamcaole are inhibitors of 
the cytochrome P450 isoenzyme CYP3A4 and may 
incxease plàsma concentrations and the risk of myopathy 
vvith some statíns. Raised plasma concentratíons of simva- 
statin,u  lovảstatin,3'4 and atorvastatin5 have been reported 
with itraconazole, whereas the effect on pravastatin,1 
rosuvastatin,4 or ũuvastacin4 appears to be minimal. Myo- 
pathy and thabdomyolysis have been reported vvith 
simvastaón and itraconazoIe2-7 or ketoconazole,s and with 
lovastatin and itraconazole.9 F!uamazoIe inhibits CYP2C9 
and has been reported10 to increase the plasma concentra- 
tion oi ũuvastatin. TỊiere has also been a report" of rhab- 
domyolysis in a patient taking Quconazole and simva- 
statin.
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Antineoplastics. For mentíon oỉ a potential reduction of 
cytotoxic effect when rituximab is given with stadns, see 
p. 855.1.

Antipicrieleỉ drugs. For discussion oỉ a possible interaction 
between statins and dopidogrel, see p. 1344.3

Antivirals. HlV-protease inhibiton are inhibitors of the cyto- 
chrome P450 isoenzyme CYP3A4 and may aííect the 
metabolism of simvastatin and other statins. Studies have 
shown increased plasma concentrations of both simva- 
statỉn and atorvastatin vvith ntlpnavir,1 and vvith ritonavir- 
boosted saquinavir,1 vvhereas the plasma concenưation of 
pravastatin was reduced wdth ritonavir-boosted saquina- 
vữ.2 Rhabdomyolysis has been reported3 in a patient tak- 
ing simvastatin when ritonavừ was added to her theiapy. 
Aỉthough rosuvastatin is not signihcantly metabolised, 
increased plasma concentrations have been repoited with 
rìtonavir-boosted lopinavÌT.*-2

There has also been a report4 of rhabdomyolysis in a 
patíent receiving atorvastatin with the non-nudeoside 
reverse ưanscriptase inhibitor delavirdinc.

Efavirenz is an inducer of CYP3A4 and a study in healthy 
subjects7 ỉound that it could reduce plasma concentratíons 
oí atorvastatin and simvastatin; plasma concentrations of 
pravastatin were also reduced, although it is not 
metabolised by CYP3A4.
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Caláum-channel biodcers. Caldum-channel blockers may 
increase plasma concentratíons of some statìns, probably 
by inhibition of the q^tochrome P45Ọ isoenzyme CYP3A4. 
Pharmacokinetic studies have reported increased plasma 
concentrations of simvastatin with verapamiỉ,' and with 
diltiaĩem,2 and oỉ lovastatin with dỉltiazem;3 the small 
increase with simvastatín and laádipine was not considered 
clinically rdevant.4

The interaction between statins and diltiazem has also 
been reponed in patients. A reơospective study5 íound that 
the cholesterol-lowering effea of simvastatin was greater in 
patients who were also receivỉng diltiazem, and there have 
also been reports4-4 oỉ rhabdomyolysis, assodated with 
hepatítis in 1 case,4 in patìents receivmg simvastatin and 
diltiazem together. Rhabdomyolysis*-9 and hepatítũ’ have 
also been reported in patients receivúig atorvastatin with 
diltiazem.

For relerence to increased bioavailability of verapamil 
yvith lovastaón see p. 1525.3.
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Colchicỉne. For reports oỉ addinve musde toxidty with 
statìns and colchidne. see Cardiovascular Drugs under 
Interactions oỉ Colchỉdne, p. 606.2.

Danazoi. Rhabdomyolysis has been reported1 in a patient 
receiving lovastatin with several other drugs; it was con- 
sidered that an interaction with danazol vvas the most 
likely cause. A similar reaction has been reponed2 with 
simvastatìn.
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Endothelin receptor antogonists. Bosentan is an inducer of 
the cytochrome P450 isoenzyme CYP3A4 and has been 
reported' to reduce plasma-simvastatin concentrations in 
healthy subjects.
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Fruit ịuices. Grapeỷruit juice inhibits the cytochrome P450 
isoenzyme CYP3A4 and studỉes using concenưated grape- 
íruit juice have reported increased plasma concennations 
of simvastann.' lovastatin,2 and atorvastatin.3 A study4 
using less concentrated grapeỉruit juice íound only mini- 
mal effect on the activity oi lovastatin, but the condusions 
of this study have been criódsed;5 studies using normal 
strength grapeíruit juice have lound considerable increases 
in plăsma cõncentiãtions of atorvastatin4 and simvastatin.7 
There is also a case report* of a woman receiving simva- 
statin who developed symptoms of rhabdomyolysis 4 days 
aíter she started eating one grapeíruit each day. Statins 
that are not ngniũcantly metabolised by CYP3A4, such as 
pitavastatin6 and pravastatin,3-’ do not appear to be 
ãỉỉected.

Rhabdomyolysis has also be en reported10 in a patient 
taking rosuvastatin and ezetimibe when he started drinking 
pomegranate ịuicc regularly.
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10. Sorokỉn AV. a  ai. Rhabdomyoỉysỉs assodated with pomegranate juỉce 
consumptíon. Am J  Cardùi 2006; 98: 705-6.

Immunosuppressonts. Myopaứiy and rhabdomyolysis 
havc been reportcd ỉn pãtients rcccỉvỉng atorvastatìn.1 
lovastatin,2’4 or slmvastatin3*7 with immunosuppressant 
regimens including dclosporin. The mechanism of the 
interactỉon may be addỉtỉve toxidty, sỉnce both statỉns and 
dcỉosporm are known to cause myopathy, but eữects on 
plasma concentrations may aỉso be ỉnvoỉved. Pharmacoki- 
neức studies have shown that ddosporin increases the 
plasma concentradons of atorvastatm,*'9 ũuvastatin,10'11 
lovastaứn,12 pravastatín.12*13 rosuvastatln.14 and sừnva- 
statin.15 For the cổects oí statins on biood-ãdosporin con- 
cenơaãons, see p. 1958.1.

1. M ala HC tí aL Rhabdamyolysis assodated wỉth concomỉtant use af 
atorvastaún and cydosporine. Ann. Pharmaather 1999; 33: 1176-9.

2. Norman DJ. tí a i Myoỉysỉs and acute renal ỉailure ỉn a heart-transplam 
redpỉent recdvmg ỉovastadn. N Sngl J  Med 1988; 318: 46-7.

3. East c  tí aL Rhabdomyoỉysts in patíents recdving ỉovastaón aỉter 
cardỉac transpỉantatíon. N Engỉ J  Med 1988; 318:47-8.

4. Corpier C U tíaL  Rhabdoayoỉysis and renal injury wỉth lovastatín use: 
repõrt oí two cases ỉn canảac transpỉant redpients. JAMA 1988; 260: 
239-41.

5. Bỉaison Ga tí ai. Rhabdamyoỉyse causée par ỉa sỉmvastatỉne chez un 
transpỉanté cardỉaque soas ddospoiỉne. ReV Med ỉnteme 1992; 13: 61-3.

6. Mrier c  tí ai. Rhabđtxnyoỉyse beỉ mit Sỉmvastatỉn und ũdospohn 
behanddten Patỉenten: Roủe der aktívỉtẵt des Cytochrom-P45G- 
Engymsystems der Leber. Sdnm z Med Wochemchr 1995; 125: 1342-6.

7. Gumprecht ì, tí aL Sỉinvasatín-ỉnđuceđ rhabdomyoỉysỉs ỉn a CsA- 
treated renal transplant redpienL Med Sà Momt 2003; 9: CS89-CS91.

8. Ẳsberg Aa tí đĩ. Biỉaterăl pharmacokỉnetíc ỉnteracúon between 
cydosporỉne A and atocvastaiỉn ỉn renal txansplant redpỉents. Am J 
Transpbmt 2001; 1: 382-6.

9. Hermann Ma tí aL Substantỉalỉy eỉevated ỉeveỉs oỉ atorvastadn and 
metaboiites ỉn cydosporine-treated renaỉ transpỉant redpients. ơin  
PharmaCBÌ Ther 2004; 76: 388-91.

10. Goỉđberg Ra Roth D. Bvaỉuatỉon oí ũuvastatín in the treatment o( 
hyperchoỉescexoỉemỉa ỉn renaỉ txansplant redpients takỉng cydosporine. 
TrampUatíatùm 1996; 62: 1559-64.

11. Park J-W. íf aL Pharmacokỉnetics and phannacođynamia oỉ Quvastaún 
ỉn heart oansplant redpients taltíng cydosporỉne A. J Cardùvasc 
Pharmaeoỉ Ther 2001; 6ỉ 351-61.

12. otbrichi c , tí aL Accumuỉaùon oí ỉovastatín. but not pravastadn. ỉn the 
blood oí cydosporine-created Itìdney graít patỉents aỉter muỉtipỉe doscs. 
CHn Phanâacoi V u r 1997; 62: 311-21.

13. Regasỉ MB, tí  «L Aỉtered dỉsposỉtỉon oỉ pravastatin ỉolỉovving 
concomitant drug thenpy wỉth cydosporỉn A in transpỉant redpỉenCL 
Transpiant Proc 1993; 25:2732-4.

14. Simonson SGa tí ai. Rosuvastatin pharmacoỉdnetía ỉn heart transpỉant 
redpients administered an anúre)ectỉon regũnen indudỉng cydosporine. 
Oin Pharmacoỉ Ther 2004; 76:167-77.

15. Amadottír M. t í  ai. Plasma amcentratỉon proãles oỉ sỉmvastatỉn 3* 
hydroxy-3-methyl-gỉutaryl-coenzyme A reductase inhibitory actrvity in 
kỉdney transplant redpieDts wỉth and mthout ddospodn. Nepkron 
1993; 65:410-13.

Levothyraxine. For reíerence to the eữect of lovastatin 
and sứnvastatín in patients receivmg levothỵroxine, see 
Lipid Regulating Drugs, p. 2342.1.

Lipid regulating drugs. Myopathy and myositis aie recog- 
nised adverse eổects oi both statíns and fibric aãd deriva- 
tives, induding jĩb ra te s  and g em fib ro zil, and the risk is 
increased ư they are given together. There has also been a 
report1 of both hepatotoxiáty and rhabdomyolysis in a 
patient given a statin and gemGbrozil together. The inter- 
aaion between gemfibrozil and statins may also have a 
pharmacokinetic basis; studies have shown increased 
plasma concentratíons of atorvastatin,2 lovastatin,3 prava- 
statin,4 rosuvastatin,’ and simvastatin4 when given with 
gemfibrozil.

Myopathy has also been reported7-* in patients given 
statins with nicotinic aàd, although a study’ oí adverse eữects 
reported to the FDA íound no increase in reports for 
Iovastatin given with nicotinic atíd compared vvith either 
drug alone.

For reports of inaeased hepatotoxidty when statins were 
given vvith ezctim ibe  see ESects on the Liver, p. 1380.1.

1. Alcoglu H. ef tỉ . Combined organ íailure nrith comblnation 
antữiypcrlipidemic Deatmcnt; a case o( hepadc injuiy and acute renal 
lailure. Ảm  Pham aáthtr 2007; 41:143-7.

2. Backnun JT. a  tL  RUampin markedly dccrcases and gemSbroál 
incrcases the plasma concentratiom o( atõrvaitatin and its metaboliteỉ. 
Oin phtrm aal Ther 2005:78:154-67.

3. Kyrklund c  et tL  Pbsme amcentntions of acdve Iovastada add are 
markedly tncceaaed by gemSnoxil bnt not by bezaflbrate. Clỉn ĩh tm a a l 
7Jbt 2001; 6»: 340-5.

4. Kyrklund c .e ta l. Gemfibt02il in ae u es  plasma pravanatín concentra- 
tions and reduces pravasadn renal dearance. din  Phtrm aal Ther 2003; 
73:538-44.

5. Schneck DVV, et aL The eSect ol gemflbrozil on the pharmacokintncs oí 
rosuvastatín. ũ in  Pharmacữl 7htr 2004; 75: 455-63.

6. Badtnun T ỉ. tta L  Pỉaana concentratioiu ot actíve slmvastatin add are 
ìncreased by getnBbnnO. CHn Phtrmteol Thtr 2000; 68: 122-9.
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7. Resven p, Wftztum JL. Lovastatin, nicotínk ềàd, and rhabdomyoỉysỉs. 
A m  btíem Mat 1988; 109: 597-8.

8. HiỉỉMD, BUb*oJM.Caseofthemonth:FebruAry 1999—54yearoỉd man 
with severe musde we*kness. Bnửi Pathot 1999; 9:607-8.

9. Aisheikh-AB AA, Kanti RH. Saiety of lovastttta/extendcd release niadn 
compared wtth lovastatỉn aione, atorvastatin aỉone, pravastatin alone, 
and sbnvastatỉn mỉone (from the United States Pood and Drog 
Admicỉsttatỉon advexse event reportlng System). Am J Cerdioỉ 2007; 99: 
379-81.

Proton pump inhibitors. There iỉ a report1 oỉ rhabdomyo- 
lysis causing AV block in a patíent receiving atorvastatín 
when aomepraale and darithromydn were added to her 
treatment. As symptoms staited beíore the introductíon oỉ 
darithromydn, it vvas thought that a possible contributory 
mechanism ỉor the interaction vvas a reduction in the ũrst- 
pass metabolism oi atorvastatin due to the inhibition oí p- 
glycoprotein by esomeprazole.

1. Sipe BE. a  d . Rhabdoroyoỉyró caudng AV blodcade due to possiblc 
atorvasudn. esoraepramle. and darithromydn interaction. Ann 
PhamuKBther 2003; 37: 808-11.

Ranolcmne. A study' in healthy subjects showed that 
ranolaáne moderately increased plasma concentrations of 
simvastatin but it was not thought that the biteractỉon 
vvould be đinically signihcant.

1. Jeriing M. et ai. Studỉes (O investigate ihe pharmacotónctic imeractions 
between ranoỉanne and keioconazole. diliiaiem, or ãmvasiaũn during 
combỉned adrainistraiion ỉn heaỉihy subjects. J Qin Pharmacol 2005; 45: 
422-33.

Pharmacokinetics
Sứnvastatin iỉ absoibed hom the gasơomtestinal traa and 
must be hydrolysed to its active p-hydroxyadd form. Other 
actíve metabolites have been detected and scveral inactive 
metabolites are also tonned. Sũnvastatin is a substrate for 
the cytochrome P450 isoenzyme CYP3A4 and undergoes 
extensive first-pass metabolism in the liver, its primary site 
of acdon. Less than 5% oỉ the oral dose has been reported to 
reach the drculation as active metabolites. Both simvastatin 
and its p-hydroxyarid metabolite are about 95% bound to 
plasma proteins. Simvastatin iỉ mainly excreted in the 
ỉaeces vía the bile as metabolites. About 10 to 15% is 
recovered in the urine, mainly in inactive forms. The halỉ- 
Uỉe oỉ the active p-hydroxyadd metabolite ìs 1.9 hours. 
General reviews.

1. Mauro VP. Oínteaỉ pharmacokinetics and practỉcal appiỉcations oí 
sũnvastatin. ũ in  Phđrmaakhm  1993; 24: 195-202.

2. Dcsager J-P, Hotsmans y. Cttnieai pharmacokinetỉcs of 3*bydroxy«3- 
methylgỉutaryl<oenzyroe A reductase inhibiton. Oin Pharmacokinei 
1996; 31: 348-71.

3. Lennemầs H. Pager G. Phannacodynaoìỉa and phanrucokỉnetio of the 
HMG-CoA ređuaase ỉnhỉbitors: símilarities and dỉỉỉerences. Qin 
Pharmứatinet 1997; 32: 403-25.

4. Neuvonen PJ. et aL Pharmacokinetic comparỉson of the potentíal over* 
the-coumer statins simvastatin. ỉovastatín. Quvastatin and pravastatin. 
ctừí Pharmaeotínet 2008; 47: 463-74.

Genetic voriation. The pharmacokinetics oi statứis are 
inQuenced not only by metabolising enzymes but ỉlso by 
theứ affinity for organ-spedẼc transporter proteins 
responsible for theữ uptake and efflux bom cells, in parti- 
cular in the intestine and liver.1J Stanns dưier not only in 
their aíEnity lor cytochrome P450 isoenzymes, but also in 
theữ afflnity for transporter proteins su ch as organic anion 
transpoiting polypeptides (OATPs) and P-glycoprotein 
(multidrug resistanee 1; MDR1). Both metabolising 
enzymes and transporter proteins may be subject to ethnic 
and genetic variatíon. and h has been suggested that this 
may explain some of the variability in the eỉhcacy and the 
risk oỉ adverse eữects in diữerent populations.

1. Kim RB. 3-Hydroxy-3-methyiglutaryi-coenxyme A reductase inhỉbỉton 
(statỉns) and genetic Taiỉabỉỉỉty (slngle nndeotỉde poỉymoiphisms) in a 
hepatíc đmg uptake tnnsporten nrhart ỉt all about? ơ in  Pharmacol Ther 
2004; 73; 381-5.

2. Tirona RG. Bthnic dtgerences ỉn statín disposition. Oừí Pharmaaỉ Ther 
2005; 78: 311-16.

Preparatíons
Proprietary Praporations (detailỉ are given in Volume B)
Sngb ingrodwnt Preporoliom. Arg.: ColeAux; Colesterminol- 
Dosavastatíru Gemiỉtatìn; Klonasún; Labiỉtatin; Lipimibet; 
ỉipoblodc Iipamax; Lisac NiveUpol; Nosterol' Redusterol' Sal- 
vaxil; Sevacol; Several; Simvastec Sistadn; Tanavac Vasotenab 
Zocon AuitraL: Invast; Iipex; Ransiĩĩi; Simvabellt; Slmvahexal; 
Simvar; Zhnstat; Zocor Austria: Gerosim; Nyioc Simvarcana; 
Simvastad; Simvatin; Zocord; Beig.: Cholemed; Docsimvastat; 
Simvaíour Simvastamedt; Zocon Braz.: Androlip; Clinỉan 
Lipistatlna; Lipotext; Upnat; Menocol; Mivalen; Revastin; Sin- 
valip; Sinvaneb Sinvascon Sinvastacor Sinvastamed; Sinvas- 
ton; Sinvatrox; Slnvax; Vaslip; Vastatil; Zocon CaiuúL: Zocon 
ckũe. Nìmicoc Simvass; Vasomed; Vasotenalt; Zocon ơtina: 
Bo Zhan Tong (ISiíH); Jian zhi T ingíSli.?); Jie Zhi(lt2!); 
Ka Di Ke (-NẾ&); ũ  shu Da Liihishu {m zữ );
Luoql (ỹSf); Mi Xi Lun (%#ỊẾ); Sai Fu Ding (ÍỊ^ễT); Simcor 
($-õì); Sụ Zhl (% Z); Xỉ Sai (# # ); Xi Zhi Da (Ésiiằ); Xin Da 
Su (9nẾ%); xin You Zhi Xing Lu (¥ » ) ; Yixin (C
í ) ;  Zheng zhl (ĨE3£); Zhi Tai (£ $ ); Zocor Cỉ.: Apo-
Simva; Coralip; Corsũn; EgiUpid; Gensũ Sún; Simbelat; Simgal; 
Simirex; Simvaỷ; Simvacard; Simvax; Slmvon Vabadin; Vasilip;

Zocon Dtnm.: Perichol; Siman SimvacopỶ; Simvahallt; Simva- 
hotỶ; simyaldein; Simvanidda; Statstad; Vasllip; Zocon Fin.: 
Lipcut; Zocon Fr.: Lodales; Zocot7 Ger.: BeL; Simva; Slm- 
vaAPSt; Simvabeta; Simvacardt; Simvadoct; Simvagamma; 
Simvahexalt; Simvalip; Zocon Gr.: Antichol; Arstatin; Avatra- 
ún; Bevostatìn; Christatin; Doctiverine; Extrastatin; Glipal; 
Goldastaún; Iamasutin; Ipramid; Kymazol; Lepun Lip-Dovvn; 
Lipexab Lipomin; Lipopress; Liporex; Lipoád; Lowcholid; 
Lusỉmva; Mediỉtatin; Nezatin,- Nỉtasdn; Normotherúi; Placol; 
Prelon; Priadn; Pri2elip; Rapton Ravostan; Redusterol; Simpla- 
qoc Simvachol; Simvacon Simvalark; Simvalid; Simvanox; 
Simvaprol; SimvasteroL' Simvastil; Súnvaón; Sivinar; Soneto; 
Sotovastin; Suredn; Stasiva; Statinal; Statinum; Stativei; Stato- 
san; Staĩor; Sterylip; Tremiul; Vassor; Vastadn; Velkastatin; 
Veristin; Veritrat; Zocon Zurodd; Hong Kong-. Avastinee; Cor- 
stac Covastin; Qualicon Simcard; Simplaqon Simtin; Simva- 
corf; SimveU; Simvon Stavid; Vasilip; Vick-Zocostatin; Vidastat; 
Zocon Hung.-. Andever; Awestatin; Sicon Simvacol; Simvagam- 
ma; Simvep; Simvor; Vasilip; Zococ Indũr. Biosim; Simcard; 
Sỉmchol; Simlo; Simvotin; In d o n Cholestat; Cholexin; Detro- 
vel Esvac Ethicol; Lesvadn; Lipinorm; Mersivas; Normolat; 
Phalol; Pontũoc; Preschol; Rechol; Rendapid; Rocos Selvim; 
Simbado; Simchol; Simcort; Sinova; Sintrol; Valemia; Vaster; 
Vaúmt; Vidasut; Zapưol; Zocor; Zovast; IrL: Ritechol; Simalon 
Simcovas; Simtan; Simzon Sivatin; Zocor; Israel: Simnvil; Sim- 
vacon Simvaxon; ItaL: Alpheus; Krustat; Lipenil; Liponorm; 
Medipo; Omistac Quibus; Setorilin; Simbatrix; Sinvacor; Sin- 
vat; Sivastin; Vastgen; Xipocol; Zocor; Malaysia; Covastin; Lipa- 
co; Simcardt; Simtin; Simvacor; Simvon Stavid; Vascon Zocon 
Mex.: Apomastina; Colesken; Cotritev; Diskolestina; Fansiaf; 
Imbistad; Naíatab; Nodolip; Pulsar-AT Dual; Ranvort; Simpla- 
qor Sinccord; Sitatinal’ Tulipt; Xintilan; Zeid; Zocon Zorced; 
Netít.: Marsimt; Simvalip; Simvastad; Simvastainet; Vabadint; 
Zocor Norw.: Zocon NZ: Lipex; SimStatin; Simva; SimvaRex; 
Phữipp.: Aíordel; Altovast; Astin; Avastat; Buzúnt; Cardiosim: 
Cholestad; Cholevas; cholevast; Cholevist; Ecosta; Hndovaz; 
Eurocon Euvasten; Forcad; Ivast; Lipiún-S; Lipivas; Lipix: 
Lochol; Normastin; Orovas; Qualistat; Reduscole; Regumec 
Saveon Simbathree; Simlip; Siraún; Simvacon Simvahex; Sim- 
vasdn; Simvasyn; Simvaz' Simvoget; Sivatin; Stadex; Stavid; 
Stili' Uni-Pen Vamstat; Vastat; Vastichol: Vastilan; Vazz; Vỉda- 
stat Vivasún; Wilsim; Ximvast; Zimcon Smvacon Zivas; Zocon 
Zolestat; Zolvastin; Zosuún; Zovast; PoL: Apo-Simva; Cardin; 
Egilipid; Simcovas; Simgal; Sinưatìo; Simredint; Simvacard; 
SừnvachoL Simvacor; Simvagen; Símvahexal; Simvalip: Sim- 
vasterob Simvor Vasilip; Vastan; Ximve: Zi(am; Zocon Port.: 
Aaalipidt; Biolipe; Ceabiỉin; Ceasint: Colvasrina; Dislipina; 
labastatina; Lipaz; Simvacol; Simvasim; Sinpon Sinvascil; Vas- 
corim; Zapil; Zera; Zocon Rus.: Actalipid (AKTaaHmia); Aterostat 
(ArtpocraT); Cholvasim (XamacHM); Levomir (J1cbOMHP); Sim- 
gal (Chmtxh); Simlo (Chhuio); Simplacor (CHMiinarop); Simva- 
card (CmaaxapA); Simvacol (CHMBaKtui); Simvahexal 
(CHMBarexcan); Simvalimit (Chmbuhmht); Simvastol 
(CHMBacTon); Simvor (Chmbop); Synkard (CHHKapa); Vasilìp 
(BaaHiutn); Zocor (3oxop); Zorstat (3opcraT); Zovatin (3oBaTHH); 
S-A/r.: Choleste; Lipidex; Michol; Redỉcon Simaspent; Simcard; 
Simvacon Simvotin; Sũnzon Zocon Zysim; Singapore: Chole- 
stat; Covastỉn; Ihstatin; Priadn; Sim tin; Simvacon Simvas; Sim- 
von Simzal; Vascon Vasilip; Zocor; Spain: Alcosin; Arudelt; 
BelmaBp; Colemin; Glutasey; Histop; Lipoâden; Pantok; Zocor; 
SwetL: Simidon; Vabadin; Zocord; Switz.: Simcora; Simvasine; 
Sưnvastt; Sũnvastin; Zocon Thai.: Bestatin; Eucon Lochol; 
Simvas; Simvon Torio; Vascon Zimmex; Zimva; Zocor Turk.: 
Lipovas; Sũnacon Símastimeva; Simvakol; Zocon Zovacin; 
UAE: Simvast; UK: Simvadon Zocon Ukr.: Simgal (CHMran); 
Simstat (Ctmcmr); Simvachol (CHMBaxon); Simvacor 
ICrm uKOP); Sỉmvahexal (CHMBarexcan)t; Simvastat 
(C m u ac n r); s ỉm va Ún (CHMBamH); Vabadin (BaãaKHH); Vasilip 
(Baatuum); Vasostat (Baaociar)Ỷ; Zosta (3ocn); USA: Zocon 
Venez.: Cync Kavelon Simplaqor; Sinvaz; Tavon Tinasin; Vaso- 
tenal; Vastan; Zocor.

Muki-mgredMnt PraporalionSt Arg.: Alipas Duo; ColcQux Duo; 
Labiỉtatin Duo; Redusterol Duo; Salvaxil PIus; Sinterol Com- 
puesto; Vasotenal EZ; Vytorin; Zimetek; AustraL: Vytorin; Aiư- 
trũr. Inegy: Belg.: Inegy; Braz,: Diocomb SI; Prevencon Vytọr- 
ịn; Zetsim; Chile: Adacai: Vytorin; Zintrepid; China: Vytorin (Ị | 
SÍẼ); Cz.: Inegy; Denm.: Inegy; Pin.: Inegy; Pr.\ Inegy; Vytor- 
út; Ger.: Inegy; Gr.: Inegy; Vytorừt; Hong Kong: Vytoria' 
Hung.: Inegy; Indon.: Vytorin; / r i :  Inegy; Israel: Inegy, Ital.: 
Golton Inegy; Vytorin; Zeklen; Mataysũr. Vytorin; Mex.: Amli- 
duab Vytorin; Qntrepid; Neth.: Inegy; Norw.: Inegy; JVZ: Vytor- 
in; Phữipp.: SaleStat; Vytorin; PorL: Inegy; Vytorin; Rus.: 
Inegy (Hheskh); singapore: Vytorin; Spain: Inegy; Vytoria' 
Sweí: Inegy; Swừz.: Inegy; Thai.: Vytorin; Turk.: Inegy; UK: 
Inegy; USA: Juvisync Simcon Vytorin; Venez.: Adacai; Vytorin; 
Zinữepid.

Phannacopoaal Propcu crtions
BP 2014: Simvastatin Tablets;
USP 36: Sunvastatin Tablets.

Skoxenian Sodium IUSAN, riNNMỊ
Natrii Sitaxentanum; Sitaxentán sódico; Sitaxentan Sodique; 
Sitaxsentari Sodium; TBC-112S1 (sitaxentan or sitaxentan 
scxlium); TBC-11251-5 HaTpníí CtiTBKceHTaH. 
A/-(4-Chloro-3-methyl-5-tsoxazolyl)-2-{[43-(methylenedioxy)-
o-toly0acetyfl-3-thiophenesulfonamide sodium. 
CmHMClNỊNaOsS^?^

CAS — 184036-34-8 (sitaxentan); 2l042ĩ-74r2 (sitaxèntan 
sodium). ~ .
u m  — 6V9JH46E20.

Uses and Administration
Sitaxentan is an endothelin receptor antagonist (p. 1245.1) 
with similar actions to bosentan (p. 1327.1), although it has 
a higher selectivity for thẹ endothelin ETA-receptor. It was 
used ìn the management of pulmonary hypertension 
functional dass m  (p. 1278.2) in an oral dose of 100 mg once 
daily, but was withdrawn due to reports of ỉatal liver 
toxidry.
Reviews.

ĩ. Winbrodt BT, Abubakar A. Sitaxsentan íor treatmenỉ of pulmooery 
hypertension. Amt Pharmacother 2007; 41: ỉ00-105.

2. Benedict NJ. Sitaxsentan in the management of puỉmonary arteriaỉ 
hypenension. Am J Heaíih-Syst Pharm 2007; 64: 363-8.

3. Scott Lỉ. Sitaxeman: in pulmonary arterìa! hypenension. Dru$s 2007; 
67: 761-70.

Adverse Effects
As for Boseman, p. 1327.3. Liver toxicity, while a known 
adverse effea o( all endothelin receptor antagonists, has 
been more severe vvith sitaxeman and it has consequently 
been vviihdravvn worldwide—see belovv. Increases in INR 
and prolongation of the prothrombin time have also been 
repoĩted.

Sitaxentan is teratogenic in rats.

Effeds on the liver. Rare, idiosyncratic and severe liver 
toxiđty, which sometimes worsened despite stoppíng the 
drug, has been reported with sitaxentan.1-̂  and aher 3 
íatal cases it vvas vvithdravvn worldwide.3-4 The EMEA 
announced that it would review the hepatotoxidty of the 
other endothelin receptor antagonists (see under Bosen- 
tan, p. 1327.3).

1. Hoeper MM. et ai. Severe hepatitiỉ assotíaied with áiaxenun and 
response to glucocotiỉcoìd therapy. Eur Respir J 2009; 33: 1518-ỉ 9.

2. Lavelle A. et ai. Sitaxentan-induced hepatic íailure in two patiems with 
pulmonary anerial hypeitension. Eur Rtspir J 2009; 34: 770-1.

3. EMEA. Theiin (ỉitaxeman) to be wiihdrawn due 10 cases of 
unpredỉctable serious liver mjury (issued 10/12/10). Avaiiabie at: 
http://www.ema.europa.eu/docs/en.GB/documenOibrary/Press.  
release/2010/í (accessed 13/01/11)

4. EMEA. updaie on che withdrawal of Thelin (issued 16/12/2010). 
Available au http://www.ema.europa.eu/docs/en.GB/document.  
library/Press.reIease/2010/12AVC500099940.pdf (accessed 13/01/11)

Precautions
As for Bosentan, p. 1327.3. Sitaxentan is conưa-indicated in 
patients with mild to severe hepanc impainnent (Child- 
Pugh class A to C).

Although, like bosentan, átaxentan iỉ teratogenic in rats 
and similar precautions apply, its eữects on combined oral 
contraceptìves may diííer (see Interactions below).

Interađions s
Sitaxentan iỉ both an inhibitor oỉ and a substrate for the 
cytochrome P450 isoenzyme CYP2C9 and interactions may 
thereíore occur with other drugs that are either metabolised 
by, or inhibiL this isoenzyme. Plasma concenưations of oral 
anticoagulants such as vvaríarin may be increased.

Use with ddosporin is contra-indicated as plasma 
concentrations of sitaxentan are greatly increased (see 
below).

Sitaxentan has increased exposure to ethinylestradlol 
and norethisterone in those taking oral conưaceptives and 
may possibly inưease the assodated iisk ol  thromboembo- 
lism.

Cidosporin. Licensed product iníormation for sitaxentan 
stated that its concentration vvas incxeased sixíold when 
given with ddosporin 3.5 mg/kg Rvice daily. Although the 
mechanism of action is unknotvn, it has been postulated 
that sitaxentan sodium is a substrate for the organic anion 
transporting polypepdde (OATP) ưanspoiter protein and 
should thereíore be used with caution with other, more 
potent. OATP inhibitors.

Pharmacokinetics
Peak plasma concenơations occur within 1 to 4 hours of an 
oral dose oi sitaxentan sodium. Its absolute bioavailability is 
70 to 100%. A high-fat meal delays the rate of absotption 
but does not ahect the extern. Sitaxentan is more than 99% 
bound to plasma protèins. mainly albumịn.

Sitaxentan is highly metabolised by the cytochrome P450 
isoemymes CYP2C9 and CYP3A4 to vveakly active 
meubolỉtes. About 50 to 60% of a dose is excreted in the 
urine with the remainder appearing in the íaeces; less than 
1% is excreted unchanged. Sitaxentan has a terminal 
elimination halỉ-Uỉe oi 10 hours and steady State is ađũeved 
within about 6 days.

All cross-reíerences reíer to entries in Volume A

http://www.ema.europa.eu/docs/en.GB/documenOibrary/Press
http://www.ema.europa.eu/docs/en.GB/document
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Preparotions
Proprietory Preparations (details are given in Volume B)
Single-ingrsdient Preparatiom. AustraL: Thelint; Austria: The- 
linf; Beig.: Thelint; CatuuL: Thelint; Cỉ.: Thelint; Dettm.: The- 
linf; Fr.: Thelint; Ger.i Thelint; Gr.: Thelint; IrL: Thelint; 
ItaL: Thelint; Neth.: Thelint; PorL: Thelint; Spain: Thelint; 
Swed.: Thelint: UK: Thelinf.

Sodium Apolate IBAN. riNNi
Apolate đe Sodium^ ẨỊpốito dẹsodio; Lyapolate Sodiúm' 
(USAN); Naơii Apolas; NaTriumapolaatti; NatriumapoỊat; 
Sodium Lyapolate; Haĩpna AnonaT.
Poly(sodiúnri ethylẹnesulphonáte).
(C2H,Na03S)n .
CÃS —  25053-27-4.
ATC — C05BA02.
ATC Vet — QC05BA02.
UNII — 94614Ỏ5D9P.

Protìlẹ
Sodỉum apolate is a synthetíc heparinoid anticoaguỉant. It 
has been usedán the topical ưeatment oỉ haematomas and 
superũdal thromboses and ỉor the relieỉ oỉ sprains and 
contusions.

Preparatíons
Proprietary Preparations (details are given in Volume B) 
Muiti-ingredient Preparations. Aiy.: Pergalen.

Sodium Nỉtroprussịde
Dĩsodium C(X -̂22)-PéntatósCcỵaricHQnÌợosyiferrạtB Dihỵ- 
drate; Natrii Nitroprasặas; Matrir Nitroprussĩas; Dihydricus; 
Natriì Niữoprussicurn; % atìo; hitróprusidạs; Natriumnitro- 

. prussid; Natriụmnitroprụssidi; Nitroprusiato sódico; Nitro- 
prussid sodný dihỵdráii Nrtrpprussidnatrịum; blitỊpprussád- 
nátrium;: SodiurÁ Nihoíerricyanide i Đihydratè; Sodium 
Nitroprussiate; Sodiunn, nitroprussiate de; Sođu nitropmsy- 
dẹkỉ.Sodyum Nitroptvisid; HiỊrrponpycaifl Haĩpna.
Sodium nitrosylpentacyanoíerrateóll) dihydrace. 
.Na2Fe(CN)5NO.2H2(>298.0
CAS — ỉ4402-89-2 (ànhydrous sadiụrìn nịtiàpnisside); 13755- 
38-9 (sọdiụm nịtropmsside dìhydratè).
ATC —. C02DD01. .
ATC Vet — QC02DD01.
UNIỊ—  ẺAỌQ3PE1KL .

Pharmacopoeias. In ơtin., Eut. (see p. vii), Im., and us. 
Ph. Eur. 8: (Sodium Niưoprusside). Reddish-brovvn crystals 
or povvder. Freely soluble in waten slightly soluble in 
aicõhol. Protect ừõm light.
USP 36: (Sodium Nitroprusside). Reddish-brovvn, practì- 
cally odourless crystals or powder. Freely soluble in vvater; 
slightly soluble in alcohol; very slightly soluble in 
chlorolorm; insoluble in benzene. Store in airtight 
containers at a temperature of 25 degrees, excutsions 
permitted benveen 15 degrees and 30 degrees. Protect from 
lighL

IncompotibilHy. Sodium niưoprusside has been reponed 
to be visually incompatible with dsatracurium besiiate1 
and with levoAoxadn2 during simulated Y-site administra- 
tion.

1. Tríssei LA. tí ai. CompatỉbilUy of dsatracuríum besylaie vviỉti seiected 
drugs duríng simulatcd Y-site administration. Am J Heaỉth-Syít Pharm 
1997; 54: [735-41.

2. Saltsman CL tí ai. Compatỉbility of ỉevoOoxatín with 34 medỉcations 
during simuiated Y-sitc administration. Am J Heaith-Syĩí Pharm 1999; 56: 
1458-9.

Stability in sohition. Solutions of sodium nitropnisside 
decompose when exposed to light and must be protected 
during iníusion by vvrapping the Container vvith alumin- 
ium íoil or some other light-prooí material. Nitroprusside 
vvill react with minute quantities of organic and inorganic 
substances íorming highly coloured Products, u  this occurs 
the solution should be discarded. Solutions should not be 
used more than 24 hours after preparation.

The instability of sodium nitroprusside Solutions has 
been the subject of considerable invesdgation. Although 
stated to be more stable in add than in alkaline solution,1 a 
later study2 íound that whereas the initial light-induced 
darkening of a 1 % solution was independent of pH, íurther 
degradation leading to the development of a blue predpitate 
required an add pH. ư protected from light by wrapping in 
aluminium íoiL sodium nitroprusside 50 or lOOmicro- 
grams/mL was íound to be stable in 5% glucose, laaated 
Ringehs, and nortnal saline Solutions for 48 hours.3 In 
cỉinical practice the inhision Container should be opaque or

protected with loil. but an amber givúig set may be used, to 
allow visual monitoring.0

Various substances have been reported to increase the 
stability of nittoprusside Solutions, induding dimethyl 
suUoxidẹ,6 glycerol,1 sodium đtra te ,1 and other salts wỉth 
anionic chelaóng potential su ch as sodium acetate or 
phosphate.1 In contrast sodium bisulhte and the hydro- 
xybenzoates are reported to reduce stability.1

1. Schumacher GE. Sodium nỉtroprussỉde ỉnjectíon. Am J Hosp Pharm 1966;
23: 532

2. Hargrave RJ5. Degradatìon of Solutions of sodỉura Qỉỉroprussỉde: J Hosp
Pharm 1974; 32: 188-91.

■ 3. Mahony c. tí aỉ. In vỉtro stability oỉ sodhira nhroprusside sohỉtíons for
ỉnrravenous adminiỉỉradon. J  Pharm Sà 1984; 73: 838-9.

4. Davỉdson sw, Lyall D. Sodium nỉưoprussỉde stabilỉty ỉn Ught-protectìve
admỉnisnatỉon sets. Pharm J  1987; 239: 599-601.

5. Lyalỉ D. Sodium nỉtroprusside stabilỉty. Pharm J 1988; 240: 5.
6. Asker AF. Gragg R. Dimeưiyl sulỉoxide as a photoprotccũvc agent for

sodium nitroprussỉde Solutions. Drug Dev ỉnd Pharm 1983; 9 :837-48 .

Uses and Administration
Sodium nitroprusside is a short-acting hypotensive drug 
with a duration of action of 1 to 10 minutes. It produces 
peripheral vasodiỉatadon and reduces peripheral resistance 
by a direct action on both veins and arterioles. It has been 
termed a niưovasodilator because it releases nitric oxide in 
vivo. Its eííects appear within a few seconds of intravenous 
iníuslon. Sodium niơoprusside is used in the treatment of 
hypertensive crises (p. 1251.1) and to produce controlled 
hypotension durìng general anaesthesia. It has also been 
used to reduce preload and aỉterload in severe heart ỉailure 
(p. 1262.3) induding that assodated with myocardial 
iníarction (p. 1257.1).

It is given by continuous intravenous iníusion oí a 
solution containing 50 to 200 micrograms/mL. A controlled 
iníusion device must be used. The solution should be 
prepared immediately beíore use by dissolving sodium 
nitroprusside in glucose 5% and then díluting with glucose 
5%; the soludon must be protected hom light during 
iníusion. Blood pressure should be monitored dosely and 
care should be taken to prevent extravasation. In general, 
treatment should not continue for more thari 72 hours. If 
required for several days, concentrations of cyanide should 
be monitored; the blood concentration should not exceed 
1 microgram/mL and the serum concentration should not 
exceed 80 nanograms/mL. Thiocyanate concentradons in 
blood should also be measured if inỉusion continues for 
more than 72 hours and should not exceed lOOmicro- 
grams/mL. Since rebound hypertension has been reported 
when sodíum nitroprusside is withdrawn, the iníuslon 
should be tailed off gradually over 10 to 30 minutes.

For hypertensive crises in patíents not receiving 
andhypertensive drugs, an initial dose of 0.3 to 
1.5mìcrograms/kg per minute may be given, increasing 
gradually under dose supervision until the desứed 
reductìon in blood pressure is achieved. The average dose 
required to maintain the blood pressure 30 to 40% below 
the preơeatment diastoỉic blood pressure is 3 micrograms/kg 
per minute and the usual dose range is 0.5 to 
6 micrograms/kg per minute. Lower doses should be used 
in padents already receiving other antíhypertensives. The 
maxúnum recommended rate is about 8 micrograms/kg per 
minute in the UK, and 10 micrograms/kg per minute in the 
USA; infusions at these rates should be used for no longer 
than 10 minutes and should be stopped after 10 minutes if 
there is no response. B there is a response,. sodium 
nitroprusside should ideally be given for only a few hours to 
avoid the risk of cyanide toxidty. Treatment with an oral 
antihypertensive should be introduced as soon as possible.

For the induction of hypotension during anaesthesia 
a maximum dose of 1.5 micrograms/kg pcr minute is 
recommended.

In heart íailure an initíal dose of 10 to 15micro- 
grams/minute has been used, increasing by 10 to 
15micrograins/minute every 5 to 10 minutes according to 
response. The usual dosage range is 10 to 200micro- 
grams/minute.

Sodium niưoprusside has also been used as a reagent for 
detecting ketones in urine.

Administration in children. Although experìence is more 
limited than with adults, sodium nitroprusside has been 
successíully used in inỉants and children. Contínuous iníu- 
sion of niưoprusside at a rate of 2 to 4micrograms/kg per 
minute for 28 days was reported1 in an 11-year-old child 
with rehaaory hypertension, without any signs of thio- 
cyanate toxidty. In a series of 58 neonates with cardiovas- 
cular disorders or respiratory distress syndrome,2 sodium 
nitroprussìde was given in a usual initíal dose of 250 to 
500nanograms/kg per minute, and the rate was then 
repeatedly doubled at intervals of 15 to 20 minutes until 
the desired effect was achieved. adverse eSects super- 
vened, or it was judged ineSectìve. The maximum rate did 
not exceed 6 micrograms/kg per minute. Inlusion of sod- 
ium niưoprusside in doses of 0.5 to 8 micrograms/kg per 
minute to produce controlled reductìon of blood pressure

has also been reported3 in 28 children vvith hypertensive 
crises; 16 had also received labetalol.3 The risks of toxicity 
in paediatric patíents ha ve been revievved.4-5 One revievv* 
of sodium Qìtraprussìde use in paedlatric surgical patìents 
ỉound that inỉusions o£ 1.8mỉcrograms/kg or more per 
minute were assodated with a greater risk of cyanide toxi- 
city.

Although sodium niưoprusside is unlicensed in the UK 
for use in chỉldren, the BNPCsuggests that neonates, iníants, 
and children may be given an initìal continuous 
intravenous iníusion of 500nanograms/kg per minute, 
vvhich may be increased in steps of 200 nanograms/kg per 
minute to a maximum of 8 micrograms/kg per minute (or a 
maxúnum oỉ 4 micrograms/kg per minute ư given for longer 
than 24hours).

For the use oỉ inhaled sodium niưoprusside in neonates 
with pulmonary hypertension see belovv.

ỉ . Luderer JR. tí aL Long-tenn administratíon ỡỉ sodium nỉtropmssỉde in 
dìỉỉdbood. J Pediatr 1977; 9lỉ 490-1.

2. BenỉQ WE, tí  ai. Use of sodỉum nitroprussídc in neonates: efficacy and 
. saỉecy. J Ptấiatr 1985; 106: 102-10.

3. Deaỉ JE,tía ì. Management oi hypertenâve emergendes. Anh Dừ ũàỉd 
1992; 67:1089-92.

4. Moữett BS. Price JF. Evaluatíon of sodỉum QỈtroprusside toxidty ỉn 
peđiaưlc eareEac surgỉcaỉ patỉents. Amt Pharmaather 2008; 42: 1600-4.

5. Thomas c tí  ai. Sodium-nitroprussỉde-mduced cyanỉde toxỉdty ỉn 
pedỉaoỉc patlents. Exptrt opin Drug Safèty 2009; 8: 599-602.

Ergotamine poisoning. For the use oỉ sodium nỉtro- 
prusside in the treatment o i cyanosis of the exttemitìes 
due to ergotamine overdosage, see Cardiovascular EHects, 
p. 674.3.

Pulmonary hypertension. Inhaỉed sodium nitroprusside 
has been used1-2 as an altematíve to inhaỉeđ nitric oxide 
in the ơeatment of hypoxic neonates with pulmonary 
hypeitension (p. 1278.2).

1. Paỉhares DB, tí  aL Endotracbeaỉ ỉnhaỉatory sodium nitroprusside ỉn 
severely hypoxỉc oewboms. J Perinat Med 1998; 26:219-24.

2. Mestan KXL tí ai. Cardỉopuỉmonary effects of nebuỉỉzed sodỉum 
nỉtropnissỉde in tenn ỉníants wtth hypoxỉc respỉratory biỉure. J Ptdiatr 
2003; 143: 640-3.

Adverse Eữeds
Sodium niưoprusside rapidly reduces blood pressure and is 
converted in the body to cyanide and then thiocyanate. Its 
adverse effects can be attributed mainỉy to excessive 
hypotension and excessive cyanide accumulatìon; thiocya- 
nate toxidty may also occur, espedally in patíents with 
renal impairmenL Intravenous irứusion of sodium niơo- 
prusside may produce nausea and vomitìng, apprehension, 
headache, dizziness, restìessness, perspữatìon, palpitatìons, 
reưostemal discomỉort abdominal pain, and musde 
rvvitching, but these effects may be reduced by slovving the 
inỉusion rate.

An excessive amount oỉ cyanide in plasma (more than 
80 nanograms/mL), because of overdosage or depletíon of 
endogenous thiosulíate (which converts cyanide to 
thiocyanate in vivo), may result in tachycardia, svveating, 
hyperventílatíon, aưhythmias, and profound metabolic 
addosis. Metabolic addosis may be the flnt sign oí cyanide 
toxidty. Methaemoglobinaemia may also occur.

Adverse eữects attrìbuted to thiocyanate indude head- 
ache, tínnitus, miosis, arthralgia. musde cramps, and 
hyperreHexia; coníusion, halludnatíons, and convulsions 
hãve also been reported.

Other adverse eổects indude thrombocytopenia and 
phlebitis.

Effects on the blood. THROMBOCYIOPENIA. Platelet counts 
decreased in 7 of 8 patíents with heart ỉailure 1 to 6 hours 
aíter intravenous inỉusion of nitroprusside was started.1 
The counts began to retum to normal 24 hours alter the 
inlusion was stopped.

1. Mehu p, tí ai. Nitroprusside lowers pỉatelet counL N Engi J Mxd 1978; 
299: 1134.

Eííects on the gastrointestind tract. Five out of 38 
patients who were given sodium niưoprusside intrave- 
nously for connolled hypotension during surgery devel- 
oped symptoms of adynamic ileus postoperatively.1 The 
symptoms could have been secondary to intestinal ischae- 
mia due to diminished mesenteric arterial blood flow. 
However, other explanations have been proposed indud- 
ing sympathedc stimulation2-3 or the concomitant use of 
opioid analgesics.4

1. cheo JW, «  al. Adynímic Ueus [oUovriog induced hypoiension. JAMA 
19S5; 253: 633.

2. Geỉman s. Adynamic ỉleus ỉoỉlovring ừiduced hypotensỉon. JAMA 1985: 
254:1721.

3. Lampert BA. Ađynamỉc ỉleus foílowỉng induced hypotensỉon. JAMA 
1985; 254: 1721.

4. Lemmo X Kames J. Adynamỉc ỉỉeus foỉlowỉng ỉnduced hypotension. 
JAMA 1985; 254: 1721.

Effeds on introcronial pressure. A signihcant increase in 
intracranial pressure while the mean blood pressure was 
80 or 90% of initial Vcdues was reported1 in 14 normocap- 
nic patients given an inhision of sodium nitroprusside to

The Symbol t  denotes a preparatíon no longer actively marketed
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prođuce controlled hypotension beíore neiirosurgery; 
valucs reverted towards normal at mean blood pressures 
oỉ 70% oĩ Controls. A similar but inãgniBtant trend 
occurred in s hypocapnic patients. In another report2 a 
rise ỉn ỉntracranial pressure vvas noted aỉter the use oí 
nitroprusside in a patient with Reye's synđrome.

1. Tumer JM. a  ti. Intncranỉal prcssurc dunges in ncuroiurgicml pitỉents 
during hypocension ỉnduccd with sodium nitropiusside or oimetaphan.

■ BrJArutath 1977; 49:419-24.
2. Grisrrokl WR. a  al. Nitropraoide-induced inơicranUI hypertcroion. 

JAMÁ 1981; 244: 2679-80.

Phlebitis. Acute transient phlebitis has occurred after infu- 
sion oỉ sodium nitroprusside.1

1. MÍIlrr X  SttTk DCC. Acute phkbhb (rom nitropnisside. A nathácbgy 
1978; 49: 372.

Treatment of Adverse Effeds
Adverse eỉỉects due to excessive hypotension may be ữeated 
by slomng or stopping the infusion.

For details oỉ the treatment oỉ cyanide poisoning see 
Hydrocyanic Add. p. 2156.2. Thiocyanate can be removed 
by dialysis.

Precautions
Sodium niưoprusside should not be used in the presence oí 
compensatory hypertension (for example, in artetiovenous 
shuntỉ or coarctadon of the aorta). It should be used vvith 
caution, if at all, in patìents with hepatic impairment, and in 
patỉents with low plasma-cobalamin concenữatíons or 
Lebers optic aưophy. It should also be used with caution in 
patients vvith impaửed renal or pulmonary hinction and 
with partícular caution in patients vvith impaữed cerebro- 
vascular drculation. Thiocyanate, a metabolite oỉ sodium 
nitroprusside. inhibits iodine binding and uptake and 
sodium nitroprusside should be used with caution in 
patients with hypothyroidism. The blood-thiocyanate 
concentration should be monitored ư aeatment continues 
for more than 3 days and should not exceed lOOmicro- 
grams/mL although toxidty may be apparent at lower 
thỉocyanate concentrations. Thiocyanate concentrations do 
not reOect cyanide toxidty and cyanide concenơations 
should also be monitored; the blood concentration of 
cyanide should not exceed 1 microgram/mL and the se ram 
concentration should not exceed 80 nanograms/mL. The 
add-base balance should also be monitored. Care should be 
taken to ensure that extravasatìon does not occur. Sodium 

- nitroprasáde should not be withdrawn abraptly due to the 
risk oỉ rebound eữects.

Aortic stenosis. Vasodilators such as sodium nitroprasside 
are usually contra-indicated in conditions where cardiac 
outflow is obstracted since cardiac output cannot increasẹ 
to compensate for the tall in blood pressure. However, a 
study1 in patients with aortic stenosis and severe left 
ventricular dyshmction íound that sodium niữoprusside 
was well tolerated and that it rapidly and markedly 
improved cardiac hinction.

1. Kbot UN, tí ai. NỈDopnisskie in crttỉaỉỉy ỉll pttìents with leừ ventricular 
đysỉuncrioĐ and aortic stenosỉs. N Engi J  Meắ 2003; 348: 1756-63.

Pregnancy. Although there are concerns that nitro-
prusside given to the mother might produce cyanide toxi- 
dty in the ỉetus, a systematic revietv1 vvas unable to ũnd 
suffident evidence to detennine the rìsk.

1. S as N, tí ai. D oa sodhuũ nitroprusside Idỉỉ babia? A synematỉc review. 
Sao PauioM eẩJ 2007; 125: 108-11.

lòchyphylaxis. Tachyphylaxis to sodỉum nitroprussidc 
was assodated with hỉgh plasma concentrations oỉ cỵanide 
wỉthout metabolic addosỉs in 3 paóents undergoing hypo- 
tenãve anaesthesỉa.1

1. CottreH JE. tí *L Nỉtroprussỉde tachyphylaxịí wiihout addosỉỉ. 
AnaứmioỉOỊỹ 1978; 49: 141-2.

Withdrawd. Rebound haemodynamic changes. induding 
hypertension and increased heart rate, occurred 10 to 30 
minutes after stopping intravenous sodium nitroprusside 
iníuãon in 20 patients with heart failure.' The changes 
generally resolved spontaneously yyithin 1 to 3 hours and 
produced only mininial exacerbation of symptoms in most 
patients, although 3 devéloped pulmonary oedema 20 to 
30 minutes after stopping the infusion, needing restarting 
oỉ nitroprasside in 2 cases. A study2 investigating a possí- 
ble mechanism for this eỉfea lound that plasma-renin 
concentrations were increased during inỉuãon of niơo- 
pnisãde and remained elevated ỉor 30 minutes aỉter the 
iníusion was stopped. It vvas suggested that this persistence 
oỉ elevated plasma-renin concentrations aíter dearance of 
short-lived nitroprasside may be responsible for the 
rebound eỉỉects.

1. Packer M. «  ti. Rebound hemodynaiDic evenu liler Ibe abnipt 
withdrawâl ơí nỉưoprusside in pitieDts with severe chronk heart (ailure.
N Bngl J  Mat 1979; 301: 1193-7.

2. Cottrcỉl JE. tt al. Rebound hypertensíon lỉier sodium nltroprusãde- 
induced hypotenrion. CUn Phormacữl Thir 1980; 27: 32-6.

Interadions
Enhanced hypotenáon should be expected u sodium 
nitroprasside is used with other antihypertensives or drugs 
that produce hypotenáon.

Aheplạse. Sodium nitroprasside inỉusion prolonged the 
Abrinolytic actívity oỉ alteplase when given to cmùnaUr, use 
of nitrovasodilators with alteplase may be responsible lor 
the enhanced bleeding tendency seen in some patients on 
thrombolytic therapy.1

ỉ. Kocbut K đ o i. Proỉongatton of íìbrinolytic acdvity oí tissue plasmỉnogen 
activator by nitrovasodilators. Lanceĩ 1990; 335: 669.

Pharmacokinetìcs
Sodũim nitroprasside is rapidly metabolised to cyanide in 
erythrocytes and smooth musde and, út vivo, this is followed 
by the release oỉ nitric oxide, the active metabolite. Cyanide 
is íurther metabolised in the liver to thiocyanate. which is 
slovvly excreted in the urine; this metabolism is mediated by 
the enzyme rhodanase and requires the presence of 
thiosullate. The plasma half-lile of thiocyanate is reported to 
be about 3 days, but may be much Ionger in patients vvith 
renal impairment.
Revìews.

1, Schuli V. Clinical pharmacokinetỉcs of nitroprusside, cyanide. ihiosul- 
phate and ihiocyanate. ơin Pkarmacokinet 1984; 9: 239-51.

PreparaHons
Proprietory Prepomtions (details are given in Volume B)
Single-ingredient Preparotions. Arg.: Dokeưol; Niprusodio; 
Nitropnis; Braz.: Nipride; Niưopresabbott; Nitroprus; Caiuid.: 
Nipride; Cz.: Nipruss; Fr.: Nltriate; Ger.: Nỉpruss; Gr.: Nitriale; 
ỉndùr. Nipress; Sonide; Israel: Nipruss; Jpn: Nitopro; Rus.: 
Naniprus (HaHHnpyc); S-A/r.: Hypoten; SNPt; Spain: Nitropras- 
siat; Turk.: Nipnĩss; USA: Nioopress.

Pharmocopoaiai PraparalMiis
BP 2014: Sodium Nittoprusside Iníusion;
USP 36: Sodium Nỉtroprasside ỉor Injection.

Sotalol Hydrochloríde
IBANM, USAN, rlNNMI <8>
4/-Sọtalol Hydrochloride; Hidrodoruro de sotalol; Ml-1999; 
Sotalol, chlórhydrate de; Sotalol, hídròdoruro de; Sotalol 
Hidroklorủn Sotalolhydrochtorid; Sotạlol-hydrochlond; Sota- 
íolhydroklorid; Sotalóli Hydrochloridum; sótalolìhydroldoridi; 
Sotãlolio hìdrochloridas; Szotalol-hidroklorid; Coĩano/ia 
rnflpoxnopnfl.
4'-{l-Hydroxy-2-isopropylaminoethyl)methanesulphonani- 
lide hydrochloride.
CijH2oNAS.HG1=308.8 .
C45 — 3930-20-9 (sotalol); 959-24-0 (sotalol hydrochloride). 
ATC — C07AA07.
ATCV&— QC07M07.
UNII — HẸC37C7ỌXX

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Sotalol Hydrochlorìde). A vvhite or almost white 
powder. Freely soluble in water; soluble in alcohol: 
practically insoluble in dichỉoromethane. A 5% solution in 
water has a pH oỉ 4.0 to 5.0. Protect ỉrom light.
USP 36: (Sotalol Hydrochloríde). A white to off-white 
povvder. Freely soluble in water soluble in alcohol; very 
slightly soluble in chloroỉorm.

Stobitíty. Suspensions of sotalol hydrochloride 5mg/mL 
made using either commerdally available or extempora- 
neously prepared vehỉdes were íound1 to be stable fõr up 
to 3 months when stored at 4 degrees or 25 degrees. Pro- 
longed storage at 25 degrees was not recommended, how- 
ever, because oí the risk ot microbial grovnh.

1. Nahau MC Morosco RS. Subiliry oi sotalol in rwo Uquid (ornlulaUoni at 
two temperanira. Am Pharmacothtr 2003; 37: 506-9.

Uses and Administratìon
Sotalolisa non-cardioselective beta blocker (p. 1316.3). Itis 
reported to lack both intiinsic sympatbomimetíc and 
membrane-stabilising properties. In addition to the dass ư 
antiarrhythmic activity of beta blockers, sotalol lengthens 
the duration of the action potentiaỉ resulting in dass m  
antíanhythmic activity. For a dassihcation and explanatìon 
oỉ antíanhythmic activlty, see p. 1243.1.

Sotaỉol is used in the management of ventncular and 
supraventricular arrhythmias (p. 1266.1). Becanse of its 
proanhythmic eãects, it is usually reserved for severe or 
ìưe-threatening arrhythxnias, and it should not be used in 
patients with asymptomatic ventricular arrhythmias. 
Although it was íoimerly used ỉor its beta-blocking eữects 
in the management of angina pectoris, hypertension, and 
myocardial iníarction, it is no longer recommended for

these indỉcatíons because oỉ the risk of predpitating 
arrhythmias.

Sotaỉol is given as the hydrochloride. Treatment shouỉd 
be staited in hospital with suỉtable monìtoiing ỉadlỉties. The 
QT interval should be assessed beíore the start of treatment 
and whenever the dosage is ađjusted (see Precautions 
p. 1499.2); plasma-electrolyte concentratíons and renal 
ỉunction should also be monitored. The dose should be 
reduced in patients with renal impairment (see p. 1499.1).

The usual initial oral dose of sotalol hydrochloiide is 
80 mg daily, as a sỉngle dose or in two divided doses. The 
dosage is then individualỉsed accordỉng to response. and 
doses are increased gradually allovving 2 or 3 days betvveen 
increments. u s  licensed product information recommends a 
higher initial dose oi 80 mg tvvice daily and this should not 
be increased for at least 3 days. Most patients respond to 
doses of 160 to 320 mg daily (usually given in two divided 
doses). Some patients with ventricular arrhythmias may 
require doses as high as 640 mg daiỉy.

Sotalol may be given intravenously to control acute 
arrhythmias, to substitute for oral therapy, and for 
programmed eiectrical stimulation. To control acute 
arrhythmỉas. sotalol hydrochloríde is given in a dose oỉ 20 
to 120 mg (500 to 1500 micrograms/kg) intravenously over 
10 minutes. This dose may be repeated every 6 hours if 
necessary. To substitute for oral therapy an intravenous 
inhision of 200 to 500 micrograms/kg per hour may be used. 
The total daily dose should not exceed 640 mg. (In the USA, 
a dose of 75 mg inlused over 5 hours ứ recommended to 
replace an oral dose of 80 mg.) For programmed electrical 
stimulation (to test antiarrhythmic efficacy) an initial dose 
of 1.5 mg/kg is given over 10 to 20 minutes, followed by an 
intravenous inlusion oỉ 200 to 500 micrograms/kg per hour.

Sotalol is used as a racemic mixture; d-sotalol (dexsotalol* 
(+)-sota!ol) has also been investigated as an antiarrhythmic 
but development was stopped when it was íound to increase 
mortality (see Action. below).
General references.

1. Httoa A, Sorìđn EM. Souloỉ: an updated review oí its pharmacologỉcai 
properĩ l a  and iherapeutìc use in cardiac anhythmỉas. Drup 1993; 46: 
67ỂÍ-719.

2. Nappỉ JM, McCollam PL Sơuioỉ: a breakthrough antíarrhythmk? Am  
Fharmaathtr 1993; 27: 1359-68.

3. Zanettỉ LAP. Sotalol: a new dass m  antíarrhythmỉc agenL ơin Pharm 
1993; 12: 883-91.

4. Hohnloser sn. Wooslcy RL. Soialol. N Engí J Med 1994; 331: 31-8.
5. Andetson JL  Prystowsky EN. Sotaiol: an importam new antíanhythmỉc 

Am HeartJ 1999; Ỉ37: 388-409.
6. Chakỉ AL, tí ai. Sotalol as adjunahre ứterapy to ỉmpỉantable 

ardiovcncr-deílbrillaiors in heait ỉaihirt patìents. Congest Heart Fứũ 
2009; l ỉ :  144-7.

Adíon. Sotalol is used as the racemic mixture of the two 
stereoisomers, d-sotalol (dexsotalob (+)-sota!ol) and /-sota- 
lol ((-)-sotalol). A comparíson of the eữeds of d-sotalol 
and racemic sotalol in 6 healthy subjects' showed that the 
beta-bloddng activity resided almost entirely in the I-iso- 
mer, while the eổects on the QT interval, which are con- 
sistent with type m  antiarrhythmic activity, appear to be 
due to both ìsomers. A study in 8 healthy subjects also 
shovved a lack of beta blockade by d-sbtalol.2 This would 
suggest that the eỉectrophysiological eữects of sotalol are 
unrelated to its beta-blodóng properties. d-Sotalol has 
been investigated as an antìarrhythmic3 However, a preỉi- 
minary placebo-controlled study in patients with myo- 
cardial inỉarction at high risk oí arrhythmỉa due to 
impaired leỉt ventricular tunction was terminated early 
when increased mortality was seen in the treatment 
group.4-5

1. Johnston GD. tí ai. A comparison oỉ the cardtovascuỉar effect$ of (+y- 
souỉol and (±)-socaloỉ foUowỉng ịnưavenous adỉĐintstratíon in nannaỉ 
volunteen. 8 rJơ h t Pharmaeoi 1985; 20: 507-10.

2. Yasuda su, tí ai. d-Sotaỉol reduca heart rate in vtvo through a 8 * 
adrenerglc receptor-independent mechanism. ơin Pharmacol Ther 1993; 
53: 436-42.

3. Ađvanỉ sv, Slngh BN. Phamucodynainỉc phannacokỉnetỉc and 
antíarrỉiythmic propertia af d-sotaloL the dextro-isomer oi sotaỉoL 
Drup 1995; 49: 664-79

4. Choo V. SWORD slashed. Lanat 1994; 344: 1358.
5. Waldo AL tí ai. Efỉea ữf d>sotalol on mortaỉỉty in patients wỉth left 

ventrkuỉar dyshtnctiMi after recent and remote myocardiaỉ iníarctíon. 
Lanctí 1996; 348: 7-12. Covreakm. ibùL; 416.

AdminisiixilicNi. Reíerence to the development oí an intra* 
venous dosage regimen for sotalol.1

1. Somberg IC tta L  Dcveloptag I  s*le ĩntnvenom  sotilol dosừig rcgtaen. 
Am J ĩiú r  2010: 17: 365-72.

Adminisỉration in chiidren. Sotalol has been used to treat 
both ventricular and supraventricuỉar airhythmias in chil- 
dren aged hom newbom to adolescent;1*3 it appears to be 
eữective and vyell-tolerated, although proarrhythmic 
effects may occur. Neonates may be more sensitive to the 
QT-prolonging eãects oí sotalol3 and lower doses may be 
appropriate. In the UK the BNFC recommends the follow- 
ing oral doses of sotalol hydrochlorìde:
• Neonates: initìal dose 1 mg/kg twice daily, increased as 

necessary every 3 to 4 days to a maximum of 4mg/kg 
twice daiỉy

All cross-reíerences reler to entries in Volume A
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• Ctaildren aged 1 month to 12 years: initial dose 1 mg/kg 
twice daily, increased as necessary every 2 to 3 days to a 
maximum oỉ 4 mg/kg nvice daily (maximum total dose 
80 mg tvvice daily)

Licensed prođuct iníormatíon in the USA recommends 
doses of sotalol hydrochloride based on body suriace area. 
Children aged 2 years and over may be given an initiaỉ dose 
of 30mg/m2 three times daily, increased as necessary at 
intervals of at least 36 hours to a maxừnum of 60mg/mJ 
three thnes daily. For children under 2 years of age the dose 
should be huther reduced. and nomograms are available 
providing age-spedfic recommendations.

In children with rebactory supraventricular tachycardia, 
sotalol has been given with ũecainide; in a study4 in 
children aged under 1 year, doses used ranged bom 100 to 
250mg/mJ daily of sotalol and bom 40 to 150mg/m2 daily 
of Accainide.

Sotalol has also be en used transplacentally to treat ỉetal 
tachycardias, induding atrial Autter and supraventrìcular 
tachycardia. It may be eổectìve as second-line therapy in 
additìon to digoxm,’ and has also been used Aist-line.6-7 
However, one reưospective study* of 21 íetuses given 
sotalol transplacentalỉy ỉound that it was more eữective in 
atrial Autter than in supraventricular tachycardia; mortality 
was also higher in ỉetuses with supraventricuỉar tachy- 
cardia, and the authors thereíore suggested that sotalol 
should only be used in resistant cases.

1. Qeỉỉker A, tí  ai. Sotaỉoỉ in treatment of pedỉatrỉc cardlac arrhythmỉas. 
Ptdiứơ Int 2001; 43: 624-30.

2. Beaufort-Krol GGM Bink-Boelkens MTE. Eổecdveness of sotaloỉ ỉor 
atiial ũutter ỉn childrcn aftcr surgery íor congenỉtaỉ heart dỉsease. Am J
Cardiol 1997; 79: 92-4.

3. LSer s. tí ai. Devdopment oí a saíe and eữecứve pedỉatric dosùig 
regỉmen ỉor sotaloi based on popuiatìon phannacoỉdnetỉcs and 
pharmacodynamics in dúỉdren wỉth supraventrỉcuỉar tachycardỉa. J  
Am Coít Cardiol 2005; 46: 1322-30.

4. Price tí ai. Pỉecainide and sotaloh a new combinatíon therapy for 
reíractory supraventxteuỉar tachycardỉa in chỉidren < 1 year oí age. J Am
Cữil Cardioi 2002; 39: 517-20.

5. Sonesson S-E. tí aL Foetaỉ supraventricular tachycardỉa created wỉtb 
sotaỉoL Ađa PaedùttT 1998; 87: 584-7.

6. Oudỉjk MA. tí ai. Socaloi in the ưeatment of ỉetaỉ dysrhythmias. 
Ciratlaúon 2000; 101: 2721-6.

7. Rebelo M, t í  aL Sotaloỉ in the treatment oí Êetai uchyarrhythima. Rev 
Port Cardỉol 2006; 25:477-81.

Adtninistration in renal impairment. Sotalol is excreted 
mainly unchanged by the kidneys and may accumulate in 
renal impairmenL The usual daily dosage (see Uses and 
Administration, p. 1498.2) should thereỉore be ceduced, 
either by decreasing the size of each dose, or by increasing 
the interval between doses. UK licensed product mỉorma- 
tíon ỉor oral or intravenous sotalol recommends the fol- 
lovving doses based on creatinine dearance (CC):
• cc 30 to 60 mL/minute: halí usual dose
• cc 10 to 30mL/minute: quarter usual dose
• cc less than lOmt/minute: not recommended
Oral dosage recommendations in the USA depend on both 
the indicaúon and cc, and incremental increases should not 
be made until 5 or 6 doses have been given. In the treatment 
of ventricular arrhythmias, licensed product inlormatíon 
recommends that in renaỉ impairment doses should be 
given at the following intervals:
• cc 30 to 59mL/minute: every 24 hours
• cc 10 to 29mL/minute: every 36 to 48 hours
• cc less than lOmL/minute: dosage should be 

individualỉsed
For the treatment of atrial Đbrillation, the same dosage 
intervals are recommended but sotalol is contra-indỉcated ư 
cc is less than 40 mL/minute.

In patients who require intravenous sotalol hydro- 
chloríde, u s recommendations are that the dosage 
trequency be reduced to once daily in those with cc 
betvveen 60 and 40 mL/minute; a recommended initiaỉ dose 
is 75 mg daily, iníused over 5 hours. It should be avoided 
completely (regardless of indication) in those with cc less 
than 40mL/minute.

In a study of 10 hypertensive patients with varying 
degrees oỉ renal impainnent,1 the apparent first-order 
elimination rate constant and plasma dearance oỉ orai 
sotalol correlated with glomerular Altration rate. Another 
stuđy2 compared the kinetics of oral sotalol in patients with 
normal renal hinction, renal impaứment, and renal íailure. 
Elimination halí-lives of 8.1 and 24.2 hours were reported 
in patients vvith c c  above 39 mUmmute and berneen 8 and 
38 mL/minute, respectìvely. It was suggested that an 
increase in the dosage interval to 48 or 72 houis may be 
necessary to compensate for longer half-lives. Cautìon is 
requừed vvhen sotalol is used in padents on dialysis; a halí- 
liíe oí 33.9 hours was reponed in patients with renal ỉailure 
but this fell to 5.8 hours during dỉalysis which removed 
about 43% oỉ sotaỉoi.

1. Berglund G. ít al. Phannacokinetia o{ sotalol after chronic 
adraỉnỉstratíon to patíents with renal insuỉBtíency. Eur J ơừ t Pharmacoi 
1980; 18: 321-6.

2. Blaừ AD, tí  al. Sữtaỉol kinetics in renal insuíũdency. Qin Phamaal Ther 
1981; 29: 457-63.

Adverse Effects, Treaừnent, and Precautìons
As for Beta Blockers, p. 1319.1.

Torsade de pointes has been reported in patíents given 
sotalol, usually due to prolongatiún of the QT ínterval. The 
QT interval should be monitored: extreme cautíon is 
reqtũred iỉ the QT interval exceeds 500mi]liseconds and 
sótalol should be stopped or the dose reduced ư the QT 
interval exceeds 550milliseconds. As hypokalaemia or 
hypomagnesaemia may predispose patients to arrhythmias, 
serum-electrolyte concentrations should be monitored 
beíore and durìng ơeatment with sotalol.

Sotalol should be used with cautíon in renal impaứment 
(see under Uses and Administratìon. above) and is 
contra-indicated in patients vvhose CTeatinine dearance is 
less than lOmUminute.

Breost feeding. Sotalol is distributed into breast miỉk and 
milk to serum ratios have been reported1'3 to range hom
2.2 to 8.8. In one report2 it was calcuỉated that a bieast- 
fed inỉant might ingest 20 to 23% oỉ a matemal dose; 
however, no bradycardia was noted in the inỉant in this 
study. The American Academy oí Pediatrics States4 that 
there have been no reports of dinical eữects in breast-íed 
iníants whose motheis were receiving sotalol and that 
thereỉore it may be considered to be usually compatìble 
with breast íeeding.

ỉ . 0'Hare MF, tí a i Sotaỉoỉ a$ a hypotenãve agent ỈĐ pregnancy. Br J Obsítí 
Gynauoỉ 1980; 87: 814-20.

2. Hackett LP, tía l Bxcretíoa of soulol in breast miDc. Br J Qm Pharmatoi 
1990; 29: 277-8.

3. Wagner x ,tía i. CoadmiDístratíon of ũecainide acetate and sotalol durỉng 
pregnancy: ỉack oỉ teratogenic eữects. passage across the pỉacenta. and 
excretỉon ỉn human breast miilc Am Heart J 1990; 119: 700-2.

4. American Academy of Pedlatrics. The transíer of drugs and other 
Chemicals into human miỉlc. Pediatria 2001; 108:776-89. [Retired May 
2010] Correctíon. ữùL; 1029. Aỉso avaỉỉabỉe ac hop://aappolỉcy. 
aappubUcations.OTg/cgỉ/content/hill/pedỉaaics%3bl08/3/776 (accessed 
10/07/07)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiỂes sotaỉol as not por- 
phyrinogenic it may be used as a drug of first choice and 
no precautions are needed.1

1. The Drug Database for Acute Porphyria. Avaiỉabỉe at: http://www. 
dmgs-porphyria.org (accessed 26/10/11)

Interadions
There is an increased risk oí predpitating ventricular 
arrhythmias u sotaỉol is given with other drugs that prolong 
the QT intervaỉ, and use vvith the ỉollovving drugs is 
thereíore not recommended: dass la antíarrhythtnics 
(ỉnduding disopyramide, procainamide, and quinidine), 
amiodarone, phenothiarine antipsychotics, tricyclic 
antidepressants, certain antihistamines (astemứole or 
terienadine), ósapride, erythromydn, haloíantrine, pent- 
amidine, quinolones, sultopride, and vincamine. Cautíon is 
reqmred ií sotalol is given with drugs that cause electrolyte 
disturbances, such as diuretìcs. since this also ứicreases the 
risk of aưhythmias.

Other interactions assoõated vvith beta blockers are 
discussed on p. 1321.2.

Pharmacokinetics
Sotalol is almost completely absorbed bom the gastro- 
intestinal traa and peak plasma concemrations occur about 
2 to 4 houis after a dose. The plasma eliminatíon haU-liỉe is 
about 10 to 20 hours. Sotalol has low lipid solubility. Very 
litde is metabolised and it is excreted unchanged in the 
urine. Bỉnding to plasma proteins is reported to be low. It 
crosses the placenta and is distributed into breast milk; 
concentrations in milk may be higher than those in 
matemal senim (see Breast Feeding, above). Only smaỉl 
amounts are reponed to cross the blood-brain barrier and 
enter the CSF. Sotalol is removed by dialysis.

General references.
1. Slngh BN. a  ai. Souỉoỉ: a revỉew oỉ its pharxnacođynamic and 

pharmacokinetic propertíes. and therapeutic use. Drugs 1987; 34: 311- 
49.

Pregnancy. The systemic dearance 0f sotalol in 6 healthy 
women aher an intravenous dose was ãgnificantly higher 
during pregnanqr than ỉn the postnatal period, and the 
mean eliminadon halỉ>lUe was shorter (6.6 versus 9.3 
hours), although the lattèr diổerence was not signiũcant.1 
Clearance after an oral dose was also higher during 
pregnancy than afterwards, but halMives (10.9 versus
10.3 hours) and mean bioavailability were similar. The 
changes were probably due to alteratìons in renal luncdon 
in the antenatal period.

In a study2 of transplacental therapy, sotalol was ỉound to 
cross the placenta easily and completeiy, with steady-state 
plasma concenưatíons similar in mother and fetus. Sotalol

accumulated in the amniotìc ũuid but not in the fetus; it was 
not assoõated with íetal growth restrictíon.

1. 0'Hare MF. a  aL Phartĩiacoỉônctics oí sotalol during pregnancy. Eur J 
Om Pharmacoí 1983; 24: 521-4.

2. Oudiỉk MA. a  a i  Tre»tmem o i íetai tacbycaidia trith sotaỉol: 
nansplacental pharmacoklnetia and pbannacodynamics. J Am CoU 
Careùoỉ 2003; 42:765-70.

Preparotions
PropTMtary Prepqralions (details are given in Voỉume B)
Sỉnglemgredierứ PraporaHoos. Arg.: Sotacon AttstraL: Cardob 
Solãverc Sotacor Sotahexalt; Austriat Sotacor; Sotahexal; 
Sotamed; Sotastad; Belg.: Sotalex; B r a z Sotacon Sotahexal; 
CatuuL: Rylosol; ChỊỊe: Hipecor; ơtina: J1 Di (SFìâ); Jỉn Lv Xỉn 
(^S/a:); Sotacor (M̂ tCỘT); Tan Shi (tì# ); Wei Te (ffi#); Xi 
An Un (¥ $ # ) ;  Tri Huan (#®); Yuan Q1 (7CÍr); Cz.: Sotahex- 
al; Sotalexỷ; Fũl: Sotacor; Sotalin-h Fr.: Sotalex; Ger.: Darobt; 
Jutalexf; Rentíbioc Sota-Purent; Sota-saart; Sotaf; Sotabeta; 
Sotagamma; Sotahexalỷ; Sotalex; Sotalodoct; Sotastadỷ; Gr.: 
Sotaĩex; Hong Kong-. sótacort; Hung.: Sotahexal; Sotalóc ItL: 
Sotacot; Sotoger ItaL: Rytmobeta; Sotalex; Jpm Sotacon 
MaLtysia: Sotacon Mex.: Sotaper; Neth.: Sotacort; Norw.: 
Sotacorb NZ: Sotacon Sotahexaít; phũipp.: Sotalexf; PoL: Bio- 
sotal; Darob; Sotahẹxal; PorL: Darob; Rus.: Sotahexal 
(Corareicag); Sotalex (ConneKc); S~Afr.: Sotacor; Sotahexal; 
Singaporr. Sotacon SotaHexal; Spain: Sotapor Swed.: Sotacon 
Swtíz.: Sotalex; Turk.: Darob; Sotarit Talcmn; UK: Beta-Car- 
done; Sotacon ukr.: Soritmik (CopimtÌK); Sotahexal
(Cotarenan)-h USA: Betapace.
MutN-ingredisnt Praporations. S~Afr.: Sotarideỷ.
Pbormocopoeiol PnBparahQiis
BP 2014: Sotalol Injection; Sotalol Tablets;
USP 36: Sotalol Hydrochloride Oral Suspension; Sotalol 
Hydrochloride Tablets.

Spirapríl Hydrochloride IBANM, USAN, liNNMi
%pírâpnf^YđrQdorí!ro đe; Hidrocforuro de espìraprit; Sch- 
|Ồ844; Spiraprillihýdrolâbridir spirapril, Ghlothydrate de; 
'5pirapril-hydrochÌoricl; Spirãpriìhydroklond; spirapnir hydro- 
.ehloridum; spiraprilìo hidroehlondạs; 11-211-950; Cnnpanpn- 
j a  rnflpoxnopMfl.
.(5)-7-{Ãf-[(S>-l-EthoxycaFbonyl-3-phenyĩpropyll-L-alanylH,4- 
dithia-7-azaspiro[4.4]nonane-8-carboxyllc acid hydro- 
chloride.

■ C22H30N2O5S2JHa=503.1 ■ - .
■G4S — 83647-97^6 (spiraprtl); 9484Ì-Ì7-5 (Spirơprtl hydro- 
•chtonde).
ATC — C09MÌỈ.

' ATC Vet — QC09M ĩ 1.
UNII — OCC25LM897.

Pharmacopoeias. Eur. (see p. vu) indudes the mono- 
hydrate.
Ph. Eur. 8: (Spirapril Hydrochloride Monohydrate). A white 
or almost white, flne crystaliine povvder. Very slighdy 
soluble in waten sỉighdy soluble in acetonitrile; practìcally 
insoluble in dichloromethane; soluble in methyl alcohol. 
Storé in airtìght containers. Protect bom light.

Pro/ị/e
Spừapril is an ACE inhibitor (p. 1282.2) that is used in the 
management of hypertension (p.l251.1).It owes its activity 
to the diadd spiraprilat, to vvhich it is converted aíter oral 
doses. ỉt is given oraỉỉy as the hydrochloride in a usual 
maintenance dose of 6 mg once daily.
Reíerences.

1. Noble s. Sorldn EM. Spirapril; a preliminaty revtew oí iu pharmacology 
and ihcrapeutìc etncacy ỉn the treatment of hypenenãon. Drugs 1995; 
49: 750-66.

2. Widỉmský J. tí ai. Czech and Slovak spirapril interventìon study 
(CASSIS); a raodoKnixed, placebo and acóve-controũed. double-blind 
mutúcenưe triaỉ ỉn paiỉents with congestìve heart íaỉlure. Eur J ơờt 
Pkarmaal 1995; 49: 95-102.

Preparations
Propnetory Preparations (details are given in Volume B)
Sihgb ingradient Praparations. Austria: Quadropril; Cz.: Ren- 
press; Ger.: Quadropril; Hung.: Quadroprilt; ItaL: Renormax; 
Setrilan; Rus.: Quadropril (KBaaponpiui); Spain: Renoimaxt; 
Renpresst: utar.: Quadropril (KBanponpHỉĩ).

Spỉronolactone (BAN, riNNi 0 
Es^ícorrotactona; í SC-9420; Spirolaaone; Spironolacton; 
Spirứnótìctonum; Spironolakton; Spỉranolaktonas; spirono-' 
(alctonĩ; CnỉipoHỗỉiaKrÓH , 7 . ;■ "
7a-Acety1tì)iò-3-oxO'17Q:prềghr4Ìne-21,Ỹ70-cart)olaaone; 
(7a,l 7a)-7-(Acetylthio)-17-hydroxy-3-oxo-prégn-4-ene-21 - 
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NOTE. Compounded preparatìons oỉ spironolactone may be 
represented by the foũowing names:
• Co-Qumactone (BAN)—spừonolactone and hydroAu- 

methiaãde in equal parts (w/w)
• Co-spironoáde (PEN)—spironolactone and hydro- 

chlorothiaáde.
Pharmacopoeias. In Otin., Eur. (see p. vii), ĩnt., Jjm, and us. 
Ph. Eur. 8: (Spironolactone). A white or yellowtsh-white 
powder. Practicaỉly insoluble in waten soluble in alcohol. It 
exhibits polymorphism. Protea írom light.
USP 36: (Spữonolaaone). A light cream-coloured to light 
tan, crystalline povvder with a laint to mild mercaptan-like 
odour. Practicaỉly insoluble in tvaten soluble in alcobol and 
in ethyl acetate; freely soluble in chỉoroíonn and in 
benzene; slightly soluble in methyl alcohol and in Đxed oils.

Stobility. There was no appreõable loss of spứonolactone 
from extemporaneously prepared suspensionỉ of spirono- 
lactone, 2.5, 5 and lOmg/mL, in a cherry syrup alter sto- 
rage for 2 weeks at 5 degrees or 30 degrees or at ambient 
room temperature under intense ũuorescent light.1 Degra- 
dation was Iess tban 5% for samples stored íor 4 weeks. 
but was more noticeable in suspensions with a higher 
initial concentration. There were no changes in colour or 
odour. Bacterial and íungal counts were well vvithin 
acceptable limits after 4 vveeks at 30 degrees.

I. Machur LX. Wlckman A. Siabỉlỉty oí extern poraneously compounded 
spironolactone suspcnsỉons. Am J Hosp Pharm 1989; 46: 2040-2.

Uses and Administration
Spứonolactone, a steroid with a structure resembiing that of 
the na tu rai adrenocortical hormone aldosterone, acts on the 
diỉtal portion oỉ the renal tubule as a competitive antagonist 
oỉ aldosterone. It acts as a potassium-sparing diuretic, 
increasing sođium and water excretion and redudng 
potasãum excretion.

Spứonolactone is reported to have a relatíveĩy slow onset 
oỉ action, requiring 2 or 3 days for maximum eííect, and a 
similarly slow diminishment oỉ action over 2 or 3 days on 
stopping.

Spứonoiactone is used in the management of heart 
íailure, both to treat reừactory oedema and in lower doses 
as an adjunct to Standard therapy (see below). It íỉ also used 
ỉor reỉractory oedema assotíated with đrrhosis of the Iiver 
(with or without asdtes, p. 1276.2), or the nephrotic 
syndrome, and ÚI asdtes assodated with malignancy. It is 
ỉrequently given with the thiaãdes, hirosemìde, or similar 
diuretics, where it adds to their natriuretic but diminishes 
their kaliuretic eãects, hence conserving potassium in those 
at risk from hypokalaemia. Diưretic-ỉnduced hypokaiaemia 
and its management, induding the role o! potassiưm- 
sparing diuretics, is discussed under Hííects on the 
Electrolyte Balance in the Adverse Eữects of Hydrochioro- 
thiaáde, p. 1404.2. It has been used in the treatment of 
essential hypertension (in lower doses than ỉor oedema), 
but in the UK iỉ no longer recommended for use in either 
essential hypertension or idiopathic oedema; doubts have 
been expressed over its saỉety during long-term adminis- 
tratíon.

Spironolactone is also used in the diagnosis and 
ưeatment oi prtmary hyperaldosteronism (p. 1501.1).

Other conditíons in which spironolaaone has be en tried 
on the basis oỉ its anti-androgenic properdes indude 
hirsutism, particularly in the polycystic ovary syndrome.

In the treatment oi oedema. spironolaaone is usually 
given in an initial oial dose of 100 mg daily, ỉúbsequently 
ađịusted as necessary; some patíents may require doses oí 
up to 400 mg daỉly. In hepatic drrhosis with asdtes and 
oedema, patients with a urinary sodium/potassium ra do 
greater than 1 may be given an initial dose of spironolactone 
100 mg daily while patients with a ratìo oỉ less than 1 may 
be given initial doses of 200 to 400 mg daily.

Spironolactone Í5 given in doses of 400mg daily in the 
presumptive dỉagnosis oỉ primary hyperaldosteronism; in 
doses oỉ 100 to 400 mg daily for the pre-operative 
management oỉ hyperaldosteronism: and in the lowest 
eSective dosage for long-term maintenance therapy in the 
absence of surgery.

For doses in duldren, see below.
Potassium supplements shouỉd not be given with 

spứonoỉactone.
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Administration ú) children. Spironolactone may be given 
to neonates, inỉants, and children ỉor the treatment of 
heart íailure, oedema, and asdtes. The BNFC recommends 
the ỉollovving oral doses, based on age:
• neonates: 1 to 2 mg/kg daỉly in 1 or 2 divided doses; up to 

7 mg/kg daily may be given in resistant asdtes
• ỉ month to 12 years: 1 to 3 mg/kg daily in 1 or 2 divided 

doses; up to 9mg/kg daily may be given in resistant 
asdtes

• 12 to 18 years: 50 to 100 mg daily in 1 or 2 divided doses; 
up to 9mg/kg (maximum 400 mg) daily may be given in 
resistant asdtes

The BNFC also suggests that these doses may be given for the 
reduction of hypokalaemia induced by diuretics or 
amphoteridn.
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Acne. Spironolactone has been used íor its 
anti-androgenic properties in some cases of acne 
(p. 1682.2) where Standard therapy is unsuccessíul. Bene- 
ỉidal responses to oral therapy have been reported in 
patients with acne írom both open1 and placebo-con- 
trolled13 studies, although a systematic reviesv4 considered 
that there was insulỉident evidence for its eHicacy. Topical 
application has been tried5-6 but response has been vari- 
able. It is possible that the vehide may affect the response. 
In women, spironolaaone may be useíul when ơeatment 
with an oestrogen is contra-indicated.
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Alopeda. Anti-androgens have a role in the treatment oí 
hirsutísm (see below) but have also been used in patients 
with androgenetic alopeda (p. 1682.3), and there is some 
evidence that spứonolaaone may be eHectìve.1'3
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Bartter'! syndrome. Spứonolactone may be used to 
reduce potassium wasting in patients vvith Barrter's 
syndrome (p. 1779.3).

Bronchopuimonary dysplasia Bronchopulmonary dys- 
plasĩa (p. 1602.1) is a major cause oỉ chronic lung disease 
in iníants. Treatment oíten involves the use of corticoster- 
oids. Additional supportíve therapy has induded the use 
oỉ diuretics such as íurosemide (p. 1387.3); results with 
hydrochlorothiaáde or spironolaaone have been more 
ambiguous (p. 1403.3).

Heart failure. Drug therapy of heart láilure (p. 1262.3) is 
based on the use of diưretics. ACE inhibitors, cardiac 
glycosides, beta blockers. and vasodilators. Spironolartone 
has been used as a diuretic ỉor reíraaory oedema, but it 
also has an additional role as an aldosterone antagonist.1-2 
Although the predse neurohonnonal mechanisms leading 
to the development of heart íailure are still not dear, 
there ỉs evidence that raised levels of aldosterone may 
contribute to the pathophysiology.3 4 ACE inhibitor ther- 
apy suppresses aldosterone production but this eãen  is 
not complete and the use oỉ spironolactone with ACE 
inhibitors has therelore been studied. In the Randomúed 
Aldactone Evaluaúon Study (RALES)5 in patients with 
severe heart ỉailure, additìon oỉ spironolactone in a dose 
oỉ 25 to 50 mg daily to therapy with ACE inhibitors and 
loop diuretìcs reduced the risk of death or hospitalisatíon.’ 
The use of spironolanone may be considered in padents 
with moderate to severe heart íailure.4'9 The beneht maý 
be a dass eữect: a systematíc review10 íound a 20% reduc- 
tìon in all-cause mortality when spứonolaaone, eplere- 
none, or canrenone were given to patientỉ with leít- 
ventricular dysíunction or aíter myocardỉal inỉarction. A Ị 
small study11 has also shovvn beneht in patients with less I 
milder heart ỉailure. However, use o( spironolaaone with Ị 
ACE ìnhibitors may lead to hyperkalaemia and careỉul ị

monitoring of potassium concentrations is requiredU13 
(see Interactions, p. 1502.2). Reưospective analyses14-13 of 
heart íailure patients ỉound that some 10 to 15% had to 
stop spừonolactone because oỉ hyperkalaemia, and a simi- 
lar proportion stopped because of worsening renal func- 
tíon. Risk ỉactots were advanced age and higher baseline 
plasma-potassium concentradons.
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High-ahHude disorders. Acetazolamide is generally the 
drug of choice for prophylaxis of high-altitude disorders 
(p. 1276.2). Anecdotal reports1"4 and a small-scale double- 
blind study3 suggested that spironolactone could be useíul 
in preventing acute mountain sickness, although a dete- 
rioration in pulmonary íunction despite spừonolactone 
prophylaxis has been noted in a patient.6
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Hirsulism. Hirsunsm (p. 2262.1) is ừequently ưeated with 
anti-androgens, usually cyproterone or spironolaaone. 
Spironolaaone in doses oí 50 to 200 mg daily has pro- 
duced both subjectìve and objective improvement in 
hirsutũm in patients vvith idiopathic hirsutìsm or polycys- 
tic ovary syndrome,1"* and its use has been revievved.5 It is 
preíerably used with oral contraceptives,6,7 to improve effi- 
cacy and menstrual irregularity and to avoid the risk of 
feminisation to a male fetus. Most studies have involved 
premenopausal vvomen and it has been suggested4-8 that 
spironolactone would be useỉul in women in whom 
cyproterone is contra-indicated or not tolerated. A rando- 
mised study (not placebo-controlled) íound spironolactone 
lOOmg daily and cyproterone lOOmg daily to be equally 
effective., while a systematic review10 of the use of 
spironolaaone in hirsutism concluded that it was signih- 
cantly more eííective than both cyproterone and flnas- 
teride ỉor up to 12 months aíter treatment.

For reíerence to the use of spironolactone in alopeda, see 
above.
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Hyperaldosteronism. Hyperaldosteronism (aldosteronism) 
1-4 is a disorder of mineralocorticoid excess characterised 
by high drculatíng levels of aldosterone. It is a common 
cause of secondary hypertension, and is ừequently diag- 
nosed in those with resistant hypertension. The cardiovas- 
cular risks assoõated with hyperaldosteronism are far 
greater than for those vvith primary hypertension,7 there- 
fore correct identihcatíon and treatment is important.

Hyperaldosteronism may be primary or secondary, the 
latter resulting from conditions ìn which there is activation 
of the renin-angiotensm-aldosterone System, induding 
diuretic therapy, and oedematous conditions such as heart 
ỉailure, hepatic drrhosis, and nephrotic syndrome. Bartte^s 
syndrome (p. 1779.3) also results in hyperaldosteronism. 
Primary hyperaldosteronism is less common, and is usually 
caused by either bilateral adrenal hyperplasia or unilateral 
aldosterone-produdng adenoma (CÕnn's syndrome). Rarer 
causes of primary hyperaldosteronism indude aldosterone- 
secreting adrenal cardnoma and {amilial íorms su ch as 
glucocorticoid-remediable aldosteronism.

The dassic prẹsentation of hypeialdosteronism is of 
hypertension, hypokalaemia, and alkalosis, but most 
patients are normokalaemic, vvith symptomatic hypokai- 
aemia present only in the most severe cases or in those 
taking diuretics. ỉn general, those with severe or resistant 
hypenension, spontaneous or diuretic-ừiduced hypokal- 
aemia, or juvenile hypertension or stroke should be 
screened tor primary hyperaldosteronism.2-4 This ữ usually 
done by measuring the plasma aldosteroneiienin ratio. In 
primary hyperaldosteronism the aldosterone concentration 
is raised but renin is suppressed. although this does not 
necessarily prove the dỉagnosis; in secondary hyperaldo- 
steronism both are raised. The test may be conỉounded by 
drcadian rhythm, posture, and drugs. Hypokalaemìa should 
first be correaed, sodium intake increased, and spirono- 
lactone or eplerenone therapy stopped íor at least 4 to 6 
weeks beíorehand. Antihypertensives that may be 
continued with a minimal eíỉect on the aldosterone:renin 
ratío are the alpha-bỉockers and caldum-channel blockers. 
The diagnosis must be conhrmed with suppression testing, 
either with volume expansion using sodium or ũudrocorti- 
sone, or by blodúng the renin-angiotensin-aldosterone 
System wiĩh an ACE inhibitor, usually captopril. Computed 
tomography imaging and adrenal vein sampling are used to 
identiỉy adenoma hom hyperplasia. and exdude cardnoma.

Uniỉateral laparoscopic adrenaleaomy is the preíerred 
trea tm en t for unilateral adenoma,1-3'4 improving hyper- 
tension and hypokalaemia in most patìents although about 
half vvill need to continue antihypertensive therapy. An 
aldosterone antagonist such as spữonolactone may be given 
pre-operadvely to lovver the blood pressure and notmalise 
the serum potassium. In those not suitable for surgery, Iife- 
long drug therapy is indicated. Bilateral hyperplasia is not 
surgically correctable and is also managed medically. There 
is most experience with spironolactone and it is the 
treatment of choice,1-4-5 initially in high doses, reduced to 
the Iovvest eHective dose for maintenance; eplerenone is an 
altemative if adverse eUects are a problem. Amilodde has 
also been used, but high doses are required. A thiaàde may 
be added to therapy to maximise the antihypertensive eữect 
and minimise hyperkalaemia.4

Glucócorticoid-remediable hyperaldosteronism (GRA), 
also knovvn as íamilial hyperaldosteronism type I (FH-I),* is 
a rare autosomal dominant form. It has been diagnosed 
using a dexamethasone-suppression test, but dỉrect 
identihcation with genetic tesúng is novv preíeưed. It is 
tteated with a long-actìng glucocorticoid such as dexa- 
methasone or prednisone, vvith the additíon of spirono- 
lactone, eplerenone, or amiloride u hypertension remains 
unconơoũed.

In secondary hyperaldosteronism the underỉying condi- 
tion should be ưeated, but diuretics such as spironolactone 
may be of beneĐt as part of the therapy.
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treatment of patỉenu with piimary aldosteronỉsm: an Endocrine Sodety 
dínicaỉ practíce guideỉỉne. J  ơ in  Endoainol Mtíab 2008; 93: 3266-81.

5. Carey RM. Primary aỉdosterooism. Hơrm Ra 2009; 71 (suppl 1): 8-12.
6. Schỉrpenbach c tí ai. The dỉagnosỉs and treatmem of prỉmary 

hyperaldosteronism in Germany: results on 555 patients from the 
German Conn Registry. Dtsdt Arữebỉ ĩn t 2009; 106: 305-U.

7. Catena c  tí ai. Cardỉovascular outcomes in patíents wỉth pxỉxnary 
aldosteronism after treatmem. Ardt bưem Med 2008; 168: 80-5.

8. McMahon GT, Dtuhy RG. Gỉucocorticoỉd-remediable aldosteronỉsm. Arq 
Bros Bndocrinol Mtíabol 2004; 48: 682-6.

Kìdney disorders. There is evidence that aldosterone may 
play a role út the development of chronic kidney disease; 
although patíents must be careíully monitored because oỉ 
the risk of hyperkalaemia (see also Precautíons, p. 1302.1) 
low-dose spironolactone has been investigated ỉor its 
potential as an adjunct to reduce proteinuria and poten- 
tíally retard the development of renal impainnent in both 
diabetic and non-diabetỉc patíents.1'4

ỉ . Purumatsu Y. tí at. Effect of renữi-angiotensin-aldosterone System tríple 
blodcade on non^dỉabetic Ttnai dỉsease: addỉnon oi an aỉdosterone 
blocker, spironoỉactone. to cotnbỉnatỉon treatment with an angiotensin- 
converttng enzyme inhỉbitor and angỉotensin Q receptor blocker. 
Hyptrtats Ra 2008; 31: 59-67.

2. Saldayen MG. tí ai. ESeas oC addỉtỉve therapy wỉth spỉronoiactone on 
proceinuna in dỉabetic paóents aỉready on ACE ỉnhỉbitor or ARJB 
ỉherapy: resuỉts oỉ a randomized. placebo-controlled. doubỉe-blỉnd. 
crossover tríal J invatig Med 2008; 56: 714-19.

3. Senguỉ E,tía l. Effea of spữonolaaone on urìnary proteỉn excretion in 
patỉents wỉth chronic kỉdney đỉsease. Ren Paữ 2009; 31:928-32.

4. Bomback AS. tí al. Renal aspirỉn: will aỉỉ patíents wỉth chronỉc kỉdney 
dỉsea5e one day take spừonoiactone? Sat ơ ìn Prađ Nephroỉ 2009; 5:74-
5.

Precocious puberty. Spironoladone (as an anti-androgen) 
and testoladone were given to boys with lamilial preco- 
dous puberty (p. 2254.1) for periods of up to 18 months. 
Rates of grovnh and bone maturadon were restored to 
normal during combinadon therapy but not with either 
drug given alone.1 However, after íurther treatment íor 2 
to 4.2 years there was a diminishing response maniíested 
by the recurrence of dinical íeatures of puberty and an 
increase in the bone maturatíon rate.2 Additíon of deslore- 
lin appeared to restore the control of puberty,2 and in a 
long-term study3 grovvth rate remained normal for 6 
years.

1. Laue U tí ai. Treatment of {amỉlial male precodous puberty wỉth 
spironolaaone and testoỉactone. N Bngl J Med 1989; 320:496-502.

2. Laue L. tí al. Treatment of bmUiaỉ male precodoos puberty with 
spironolactone, testoỉaaone. and desỉorelỉiL J  Cím Endoainol Metab 
1993; 76: 151-5.

3. Leschek EW. tí aỉ. Six-year results oỉ spironolactone and testolaaone 
treatmem of ỉamilỉaỉ male-limlted precodous puberty witb addỉtỉon oỉ 
deslorelỉn after Central puberty onset. J Qin Endoaiml Metab 1999; 84: 
175-8.

Premensinsal syndrome. Spironolaaone has been used 
for its diuretìc and antì-androgenic propertìes in premen- 
strual syndiome (p. 2272.3).

AcỊverseEíkcts
Spironolactone may give rise to headache and drowsiness, 
and gastrointestinal disturbances, induding cramp and 
diarrhoea. Ataxia, mental conhtsion, and rashes have been 
reported as adverse effeas. Gynaecomastía is not 
uncommon and in ra re cases breast enlargement may 
persist. Other endocrine disorders indude hirsutísm, 
deepening of the voice, menstrual iưegulantìes, and 
impotence. Transient increases in blood-urea-nitrogen 
concenưations may occur and mild addosis has been 
reported. Spironolaaone has been shovvn to cause tumours 
in rats.

Spironolactone may cause hyponaơaemia and hyper- 
kalaemia.

Inddence of adverse effects. A survey íound that of 788
patients given spironolactone 164 developed adverse 
eííects.1 These indudéd hyperkalaemia in 8.6%, dehydra- 
tion in 3.4%, hyponatraemia in 2.4%, gasưoỉntestinal dis- 
orders in 2.3%. neurological disorders in 2%. rash, and 
gynaecomastia. Hyperkalaemia was assodated with renal 
impairment and the use of potassium supplements: only 
2.8% of nonuraemic patients not receiving potassium 
chloride developed hyperkalaemia, while 42.1% of those 
with marked uraemia and treated with potassium chloride 
became hyperkalaemic.

In a study2 of 54 patíents (53 íemale, I male) taking 
spironolaaone 200 mg daily for hinutìsm or acne adverse 
effects were reported in 91%.2 Menstrual disturbances 
occurred in 72% of patìents, breast tendemess in 39%, dry 
skin in 39%, and breast enlargement in 24%. Other adverse 
eỉĩects induded nausea and vomiting, dizzmess, headache, 
drovvsiness, and rashes. Two patíents developed a chloasma- 
Iike pigmentation of the ỉáce. The gynaecological eBects 
were reduced in patíents taking oral contraceptives.

1. Greenblatt 01 . Koch-W«er J. Advecse reactions to spinmolactone: a 
report from the Boston ColUborative Drug SurveỉQance Program. JAMẢ 
1973; 225: 40-3.

2. Hughes BR, CunỉiHe WJ. Toỉerance oỉ spỉronoỉactone. Br J Dermatoỉ 
1988; 118:687-91.

Carcinogenicily. Breast cancer was reported in 5 patients 
taking spironolartone and hydrochlorothiaáde for pro-

longed periods* although it was suggested2 that the asso- 
dation with spironolaCTone therapy was unlikely to be 
causal.

Although the rat may not be an appropriate model for 
determining long-term saỉety in man,2-4 evidence of 
cardnogenldty in this spedes prompted the UK CSM to 
limit the product licences of spironolactone-containing 
Products to exdude use in essential hypertension or 
idiopathic oedema.1

1. Loube SD. Quiik RA. Breast cancer assodated with adminiítration of 
spironotaaone. Lữrnxt 1975; i: 1425-9.

2. JlcJc H. Aimstroag B. Breaỉt cancer and spiionolactone. Lancrt 1975; U: 
363-9.

3. Lumb G. tt oL Eữects in animala QÍ chronic adminisrraúon of 
splronolaaone—a r«vtew. J Bmrirm Ptuhoỉ Toxừxtl 1978; 1: 641-60.

4. WagHCT BM. Long-term toxicologĩ studio o( splronolactone in animab 
and comparison witb potassium canrenoate. J Dtuị Dev 1987; 1 (suppl 
2); 7-11.

5. CSM. Spironolactone. Currtni Pm ilm s 1988; 21. Available at: http;// 
www.rahra.gov.uk/home/ldcplg?IdcService=GETJ:ILB&dDocName” - 
CON20244286'RevisionSelectionMethod>LatestReleased (accessed 
25/07/08)

Effects on the blood. Agranulocytosis has been reported1-2 
in assodation vvith the use of spữonolactone.

1. Stridcer BHC Oei TT. Agranalocytọsó caused by spironolaaone. BMJ 
1984; 289: 731.

2. whitiing AM. a  tl. Spiionolactone-induced agtanulocytoás. Am  
Pharmaather 1997; 31: 582-5.

Effects on electrolyte balance. CALdUM. A report1 sug- 
gested that spironolactone may have a caỉdum-spanng 
eữect, in addition to its well known potassium-sparing 
properties.

1. Puig JG, tt ai. Hydrochlorothỉazide vcrsus spironolactone: long-tnm 
meubollc modiScadons in patients with essenlial hypenenáon. J  cỉìn 
Phamacol 1991; 31 :45S-61.

POĨASSUM. There have been reports1'3 of severe hyperkal- 
aemia in patients taking spữonolaaone, induding patients 
with renaỉ impairment and those with a high potassium 
intake hom either dietary sources or potassium supple- 
ments. In the Boston CoQaborative Drug Surveillance Pro- 
gram4 hyperkalaemia was reported in 42.1% oỉ patíents 
with uraemia taking spironolaaone and receiving potas- 
sium supplements compared with 2.8% of those vvithout 
uraemia and not receiving potassium supplements. Two 
deaths were attributed to hyperkalaemia in patìents taking 
spironolaaone and potassium chỉoride. Potassium supple- 
ments should be avoided in patients receiving spirono- 
lactone, and plasma-potassium concentrations should be 
carehilly monitored in those with renal impainnent. An 
analysis5 of spironolactone prescripdons in a Scotdsh 
populatìon between 1994 and 2007, hovvever, noted that 
despite an increase in presciỉptíon after 1999 following the 
results of the RALES study, there was no concomitant 
increase in hospital admissions for hyperkalaemia, and 
instances of measured hyperkalạemia in outpadents actu- 
alỉy ỉell, suggestíng that carehil monitoring enabied suc- 
cessỉul use of the drug.

1. Pongpaew c  tí ai. Hyperkalemic cardiãc arrhythmia secondary to 
spỉronolactone. ơiest 1973; 63: 1023-5.

2. Udezue EO. Harrold BP. Hyperkalaemỉc paralysỉs due to spỉroaolacĩone. 
PostgradMcdJ 1980; 56: 254-5.

3. 0'ReilIy PH. tí ai. Lỉỉe-threateníng hyperkalaemỉa aỉter bỉadder 
decompressỉon for high pressure dironic reientioa. Lattctí 1987; Ih 859.

4. Greeobỉatt DJ, Koch*Weser J. Advene teactỉons to spironoỉactone: a 
report hom the Boston Coỉỉaboratỉve Drug Surveilỉance Program. JAMA 
1973; 225: 40-3.

5. Weỉ L. tí ai. SpiroDOỈactOĐe use and renal toxicity: popuỉatỉon based 
longitudinal analysỉs. BMJ 2010; 340: CỈ768.

Effects on endoarine function. Spironolaaone has been 
assodated with disturbances of endocrine hmction. The 
most prominent in men is gynaecomastia which appears 
to be related to both dose and duration of ơeatment. Inci- 
dences of 62%1 and 100%2 have been reported. Gynaeco- 
mastia has also been accompanied by impotence.’-4 The 
eííects are generally reversible on stopping ơeatment. 
Reversal of male-pattem baldness hás alsõ been reported.5

In women symptoms include breast enlargement and 
tendemess.6 The inddence of menstrual abnonnalities may 
be high: unspedũed disturbances have been reported in 33 
of 53 women,4 secondary amenorrhoea in 6 of 9,7 and 
secondary and prímary amenorrhoea in 1 and 2 patients, 
respectively.* The inddence of gynaecological disturbances 
has been íound to be Iower in women taking oral 
conơaceptìves.4

The mechanism of the eííects of spironolactone on the 
endocrine System is undear. Some workers’ suggested that 
although spữonolactone affects testosterone synthesis, the 
more likely explanatíon was its ẩnti-androgenic action. and 
reduction in 17-hydroxylase acdvity. Others10 íound an 
alteration in the testosterone/oestrogen ratio due to an 
increase in testosterone dearance and increased peripheral 
conversion to estradiol. In addition, spữonolaaone is 
reported to inhibit binding of dihydrotestosterone to 
receptors.

1. Kultaian DH. et al. Gynecomastia Induced In nonnal males by 
spironolactone. ơừt Pharmacol Ther 1978; 24: 465-73.

http://www.rahra.gov.uk/home/ldcplg?IdcService=GETJ:ILB&dDocName%e2%80%9d-CON20244286'RevisionSelectionMethod%3eLatestReleased
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2. BeĐàtỉ G, Idéo G. Gynaccomasdâ aừer spừonobctone and poussium 
canrenoate. Lanett 1986; i: 626.

3. GreenbUa DJ, Koch-VVeser J. Gynecomastỉa and ỉmpotence complica- 
tíons ai spẩrooolaaone therapy. JAMA 1973; 223:82.

4; Greenỉaw c. Spirooolacionc ỉnđuced gynecomasda: a case reporu Drug 
ĩnteũ ơm  Pharm 1977; 11: 70-3.

5. Thomâs PS. H aỉr wantcd and nnwamed. BM J1986; 293:698.
6. Hughes BR. Cnnlỉffe WJ. Toỉeranct of spừoDúUctone. Br J Dcrmato! 

1988; IMS 687-91.
7. Levitt JL Spironoỉactone thenpy and amenorĩhea. JAMA 1970; 211: 

2014-13.
8. Poaer c  đ  aL Primuy and seoondary amenocrhca assodated wỉth 

spỉronoUctone therapy in dntm kỉỉver diseax. J  Peềỉatr 1992; 121:141-
3.

9. Loriaux DI* tí a l Spỉronolactone and endocrine dysíunctỉoiL Am  bttem  
M id 1976; 85: 630-6.

10. Rose ĨX tíá L  Patbophysỉology ai spừonolacrone-induced gynecomastia. 
A m  btíem  Meẩ 1977; 87: 398-403.

Effec!s on ihe gastrointesHnal troct. Populatíon-based stu- 
dies1'3 have idcntiĐed a dose-dependent increased risk oỉ 
gastrointestinal bleeđing and ulceis in those ta lóng 
spironolactone. The mechanism was thought to be inhibi- 
don oỉ aldosterone-induced íormation oỉ Đbrous tissue. 
thus impairing the healing of gastric and duodenal ero- 
sion.

1. Verhamme KMC tí a i SpironoUcione and risk oỉ upper gastrointestiníl 
events: populaiion based case-control srudy. Abrìdged verâon: BMJ 
2006; 333: 330-333. Fuỉl version: htip://www.bmj.comycgi/reprim/ 
333/7563/330.pdf (accessed 20/05/10)

2. Russo A. tí ai. Sptronolacionc and gasưoimestinal blcedlng: a populatìon 
based scuđy. Pharmacotpiềemioỉ Drug Safety 2008; 17: 495-500.

3. Gulmex SE. tí  ai. SpừonoUctõne ũse and the risk oỉ upper 
gasưoimesõnaỉ bleedỉng: a populaúon-based casc-control study. Br J 
ũ ù ĩ Pharmacol 2008; 66:294-9.

Effects on Dpid metaboCsm. Unlike thiaáde diuretics. 
spứonolactone appeared not to incrcase serum-cholesterol 
concentradons ỉn a study of 23 patíentỉ.1 

1. Ames RF. Peacodc FB. Serum choỉesterol ducỉng ưeatment of 
hypertensioo with diuretic drugs. Ardt Iniem hítắ 1984; 144: 710-14.

Effeds on ihe 6vnf. Hepatotoxidty characteiỉsed by chole- 
statíc lesions has been reported in a patient rectiving 
spữonolactone.1 Only one other publiỉhed case of spirono- 
lactone-assodated hepatotoxidty was knovvn to the 
authors.

1. Renkes p, tt al. Spironoiictone and hepadc toxidty. JAMA 199$; 273: 
376-7.

Effeds on the slrin. Lichen-planus-like skin eruptíons 
deveioped in a 62-year-old woman who was takmg 
digoxin, propranolol diazepam, spironolactone. and ứon 
tablets.1 Plares oỉ the Hchen-planus-like eruptìon seemed 
to be assodated with use of spironolactone and theie was 
evidence oỉ resolutíon when spừonolactone was with- 
drawn. Cutaneous vasculitis was assodated with spirono- 
lactone on 3 occaáons in an 80-year-old man.2 A chloas- 
ma-Iike pigmentatíon oỉ the fáce was reported in 2 
patients receiving spừonolactone ỉor hữsudsm or acne.3

1. Downham TF. Spiionolaaonc-indnced Uchen planus. JAMA 1978; 240: 
1138.

2. tttỉlỉỉps GWL WUUams AJ. Spironolactone ỉnduced vasculỉds. SMJ 
1984; 288: 368.

3. Hughes 8R. CunUOe WJ. Tolerance ai spironoUclone. Br J Drrmatoỉ 
1988; 118: 687-91.

Hypersensitivity. Eosinophilia and a lash developed in 2 
p a t ie n ts  w i th  a lc o h o lic  d r r h o s is  w h i le  ta k in g  sp iro n o - 
lactone.1 A report of the DRESS syndrome (drug rash with 
eosinophilia and systexnic symptoms) has also been asso- 
dated2 vvith spũonolactone.

1. Wathen CG. a  aL Bosùlữphilỉa assodated with spironolactone. Lam 1 
1986; t  919-20.

2. Ghislaiĩì PD, ff aL Dnig-mđuced eosỉnophỉHa and multísystemỉc lalluie 
with posillve patch-test reaCDon to spironolactone: DRESS syndmne. 
Acta Dam VaKTTOỈ 2004; 84: 63-8.

Precautíons
Spữonoláctone should not be used in patìents with 
hypeikalaemia or severe renal impaiimenL It should be 
used with care in patients who are at increased risk of 
developing hyperkalaemla; sudi patíents indude the 
elderiy, those with diabetes mellitus, and those with some 
degree of renal or hepatỉc iinpairmenL It should also be 
given wiỉh care to patíẽnts Ukeiỹ to develop addosis. Serura 
electrolytes and blood-urea-nittogen should be measured 
periodicaDy.

Breast loeding. The concentratìon of canrenone was mea- 
sured1 in the serum and tnilk oi a breast-íeeding woman 
takứig 25 mg oí spironolactone ỉour tímes daily. The milk 
to serum concentratìon ratios oí canrenone at 2 and 14.5 
hours aỉter a dose of spữonolactone were 0.72 and 0.51 
respectívely, and it was estímated that the amount of can- 
renone ingested by the iníant would be 0.2% oỉ the 
mothe^s daỉly dose oỉ spironolactone. The serum potas- 
áum  and sodỉum levels oỉ the iníant were in the normal 
range. The American Academy oí Pediatrics2 considers

that spừonolactone is therefore usually compadble with 
breast feeding.

1. Phelps DL Karlm A. Spbnnolaaone: Rladanshlp bctween concentn- 
tíons oi dethioacetyUted meubollte in buman senim and milk. J Pharm 
Sá 1977;««: 1203.

2. Ameikan Academy ot Pediauics. The txansler of diugs and other 
Chemicals into human milk. Ptắiatha 2001; 100: 776-89. [Retlied May 
2010] Correctlon. ÌUỈ4 1029. Also avallable ai: http://aappolicy. 
aappubUcatlons.O(g/C8Ì/content/{ull/pediatiics%3bl08/3/776 (ăccessed 
06/07/04)

Diabeteỉ meỉlitus. Severe hyperkalaemia was reponed in 
a type 1 diabetíc woman with hyporeninaemic hypoaldos- 
leronism gi ven spữonolaaone.1

1. Large DM. tí aỉ. HyperkiUemỉ* ỉn dkbetes melUtus—potentỉal hiiards 
of râexỉsưog hyporênỉiMemỉc hypoaldosteroDỈỉm. Poàgrad Meắ J  1984; 
60: 370-3.

Interference wilh laboratory estimations. Spironolactone 
and canrenoate can interỉere with some assays for plasma- 
digoxin concentrations.'"3 Hovvever, spứonolaaone may 
also produce actual changes in dỉgoxỉn concenơatíons (see 
p. 1357.2) and resultỉ oí assays should be interpreted with 
caution.

1. Yosseỉ$on*Supentine s. Onig inieríertnces with piasma assays in 
iherapcuiic drug moniioring. ũ in  Pharmaakintí i 984; 9: 67-87.

2. FoukandU GN. ỉnỉluence of spironolacione and ÍIS meubulite 
canrenone on serum digoxin assaiyỉ. Vưr OruỊ Monii 1990; 12: 82-4.

3. Steimcr w, tí ai. Intoxìcatỉon due tỡ negacive canrcnone interíerence in 
digoxin drug monitoríng. Lattctí 1999; 354: 1176-7.

Porphyrá. The Drug Database ỉor Acuie Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Sweden, dassưies spironolactone as 
porphyrinogenic it should be prescribed only for compel- 
ling reasons and precautions should be ta ken in all 
patìents.'

1. The Dnig Daiabase io t Acute Porphyria. Avaỉlable at: http://www. 
dmgs-porphyria.org (accessed 11/10/11)

Interadỉons
There is an increased risk oi hyperkalaemia ư spironolactone 
is given with potassium supplements or with other 
potassium-sparing diuretics. Hyperkalaemỉa may occur as 
well in patients also given ACE inhibitors, angiotensin n 
receptor antagonists, NSAIDs. ddosporin, or ưílostane. In 
patients given spironolactone wlth NSAIDs or ddosporin 
the rũk o( nephrotoxidty may also be increased. Diuretics 
may reduce the excretion of lithium and increase the risk of 
llthìum loxidty. Hyponatraemia may occur in patients 
taking a potassium-sparing diuretic with a thiaáde; this riỉk 
may. be increased in patients given chlorpropamide. 
Spứonolaaone may reduce the ulcer-healing properáes of 
carbenoxolone. As with other diuretics, spironolaaone may 
enhance the eỉỉects oỉ other antìhypertensive drugs and 
may reduce vascular responses to noradrenaline.

ACE ũìhibttors and angiotensin 0 receplor antagonists.
Severe hyperkalaemia has been reported in patients given 
spừonolaaone vvith ACE inhibitors or angiotensũi n  
receptor antagonistỉ and íatalities ha ve occurred. In a 
study' oỉ 44 padents taking su ch combinations for heart 
lailure who were admitted to hospital with liíe-threaten- 
ing hypeikalaemia. 37 required haemodialysis and 2 
developed tatal complicatíons. In another group2 of 25 
patients given spứonolactone with ACE inhibitors who 
vvere admitted with severe hyperkalaemia, 2 died and 4 
others developed severe cardiac arrhythmias. Advanced 
age. renal impairment or diabetes mellitus were risk fac- 
tors for hyperkalaemìa ìn both studies. It was suggested 
that combinations oỉ spironolactone vríth ACE inhibitors 
or angiotensin n  receptor antagonists should be used with 
caution in such patients and that they should not be gỉven 
doses oỉ spironolactone above 25 mg daily.

1. Wrenger E  tí  ai. Imenction of spironoỉaaone with ACE inhỉbltors or 
angiotensỉn receptor bỉocknt: analysiỉ ai 44 cases. BMJ 2003; 327:147-
9.

2. Scbepkens H. t í  aL Ufe-ihreatenỉng byperkatemỉa during combined 
therapy with angúxensỉn-convenỉng enxyme inhibiion and spỉrono- 
ỉactone: an anaỉysis of 25 cases. Am J M at 2001; 110:438-41.

Aspirm. Aspirin has been shovvn to produce substantial 
reductions in sodium excretion1 in healthy subjects taking 
spữonolactone and to reduce the excretion of spironolac- 
tone's active metabolite, canrenone.2 Hovvever. use of 
aspiiin in hypertensive pạdents3 did not alter the eỉỉect o i 
spữonolactone on bloòd pressure. serum elecưolytes, 
blood urea niưogen. or plasma-renin activity.

1. Tmeddale MG. OgiMe RL Antagonism of spirontdactone-induced 
nỉtriuiesis by aspiltn in man. N E njl J  Mtá 1973; 289: 198-200.

2. Ramsay LE, rt a/. Iníluence oí acetylMỈlcylic acid on the renil handlỉng of 
a spironolacttHK meubolite in healthy subtects. Bur J ơ i*  Phtmnaal 
1976; 10:43-8.

3. Hollilĩcld JW. Pailure of aspiiin to amagonizc the antihypcrtensivc cffca 
of spiiDnolactone in lon-renin hypettension. Sm tk Mtd J 1976: 69; 
1034-6.

Cardỉac glycosides. For discussions of the eỉỉects of 
spironolactone on digaxin and dỳitoxừt, see p. 1357.2 and

p. 1353.3, respectively. See also Interierence with Labora- 
tory Estimatíons, under Precautíons, above.

Mitotane. For a report oỉ the inhibition of the action oi 
mitotane by spữonolactone, see p. 833.1.

Warfarin. For reíerence to the ừiteractìon betvveen warf- 
arin and spironolactone, see p. 1533.3.

Pharmacokỉnetics
Spironolactone is well absorbed from the gastroữitestinal 
tract with a bioavaỉỉability oỉ about 90%. It is about 90% 
bound to plasma proteins.

Spironolaaone is metabolised extensively to several 
metabolites induding canrenone and 7a-thiomethylspữ- 
olaaone. both of which are pharmacologically active. The 
major metabolite may be 7a-thiomethylspirolaaone, 
although it is uncertain to what extent the actions of 
spừonolaaone are dependent on the parent compound or 
its metabolites.

Spironolaaone is excreted mainly in the uríne and also 
in the íaeces, in the form of metabolites. Spironolaaone or 
its metabolites may cross the placental barrier. and 
canrenone is distríbuted into breast milk.
Reíerences.

t. Overdiek HWPM. Merkus FWHM. The meiaboiism and biopharmaceu- 
tlcs oí spironolaaone in man. Rev Drug Metab Dtuị ỉnierací 1987; 5: 273- 
302.

2. Gardiner p. tí ai. Spironolactone metabolism: sieady-state serum levels 
of the sulfur-comainỉng metaboỉiies. J ơ in  Pharmacol 1989; 29: 342-7.

3. Sungaila ỉ. tí ai. spironolactone pharrnacokỉnetícs and phannacođy- 
namics in patients vviih drrhotíc ascites. Gastmcnieroiogy 1992; 102: 
1680-5.

Preparations
Proprietory Prepaitrtions (details are given in Volume B)

Single ingredient Preporalions. Arg.: Aldaaone; Drimux A; Espi- 
max; Expal; Lanx; Moduiaaone; Normital; Osứen; Rediun-E; 
AustraL: Aldaaone; Spiractin; Austria: Aldaaone; Spìrobene; 
Spirohexal; Spirono; Belg.: Aldactone; Docspironot; Spiroiopt; 
Brta.: Aldaaone; Diacqua: Espứolona; Spiroaan; CantuL: 
Aldactone; Novo-Spirotonf; Chũc. Alizan Cardactona; China: 
Shi Er Tong ('dt/Ki#); Cz.: Verospừon; Denm.: Hexalacton; Spir- 
ix; Spiron; Fin.: Spiresist; Spirix; Fr.: Aldactone; FIumachf; 
Praaont; Spữoctan; Spirononet; Ger.: Aldaaone; Jenaspiron; 
Osyrolt: Spiro; Spirobeta; Spirogamma; Spironot; Verospiron; 
Gr.: Aldactone; Rocanol; Spinorab Uridactone: Hong Kong\ 
Aldaaone; Spứactint; Hung.: Huma-Spiroton; Spiron; Veros- 
piron; Indừr. Aldactone; Indon.: Aldactone; Caipiaton; Letonal; 
Spirola; Spirolaaon; irL: Aldactone; Israel. Aldaaone; Aldos- 
pừonet; Spironol; ItaL: Aldactone; Spirolang; Uractone; Malay- 
ỉia: Spirolon; Mex.: Aldactone; Biolaaona; Nolasque; Viidtan 
Norw.: Aldactone; Spirix; NZ: Spirotone; Phũipp.: Aldactone; 
PoL: Spironol; Verospiron; PorL: Aldactone; Aldonarh Rus.: 
Verospilactone (BepotuimnaicTOH): Verospiron (BepommtpoH); s. 
Afr.: Aldaaone; Spiractin; singapore: Aldactone; Spứolon; 
Uractonum; Spain: Aldactone; Swed.: Aldactone; Switz.: 
Aldactone; Primaaont; Xenalon; Thai.: Aldaaone; Altone; 
Hyles; Pondaaone; Spironex; Turk.: Aldaẻtone; UK: Aldactone; 
Ukr.: Verospiron (BqxnmmpoH); USA: Aidactone; Vcncĩ.: 
Aldactone.

Muhi ingredient Prepuiotiom. Arg.: Aldactone HCT; Aldactone- 
D; Aldaãda; Laálaaon; Austrùr. Aldactone Saltudn; Furo-Spir- 
obene; Lasilanon; Sali-Aldopur; Spirono comp; Belg.: Aldacta- 
zine; Docspirochlort; Braz.: Aldaàda; Lasilactona; Canad.: 
Aldactazide; Apo-Spữoádet: Novo-Spiroánet: Fr.: Aldacta- 
zine; Aldalix; Practaaint; Spiroctazúie; Ger.: Furo-Aldopur+; 
Furorese Compt; Osyrol Lasixt; Spữo comp; Spiro-Dt; Spiro- 
notbiaãd: Gr.: Aldactazide; Aldactazine; Indỉa: Aldactide; 
Aldostix; AmUru-S; Aquamide; Dyamide plus; Dytor Plus; Fru- 
selac Lasilaaone; Minilactone; Spiromide; Indon.: Aldande; 
IrL: Aldactídet; ItaL: Aldactaáde; Laátone; Spiridaáde; Spiro- 
fun Mtx. Aldanda; Lasilaaon; Phũipp.: Aldaãde; PorL: Aldac- 
tazine; Ondolen; S-Afr.: Aldaãde; Spahr. Aldactadne; Aldoleo; 
Switz.: Aldozonef; Furospin Lasilactone; Turk.: Aldactaáde; 
UK: Aldactìde; Lasilaaone; USA: Aldactaáde; Venez.: Aldacta- 
áda.

Phormocopooial Proparahons
BP 2014: Spừonolaaone Oral Suspension; Spironolaaone 
Tablets;
USP 36: Spừonolactone and Hydiochlorothiazide Oral Suspen- 
sion; Spữonolactone and Hydrochlorothiazide Tablets; Spirono- 
lactone Oral Suspension; Spừonolaaone Tablets.

Staphyiokinase
Estattlocihasa; Estafìlokina»r Eỉtafìloquinasa; Staphylókinasa:

Proỉile
Staphylokinase is a thrombolytic derived from Staphyỉococcus 
aureus. Recombinant and modihed íorms are under 
investigation for the treatment oỉ thromboemboỉic 
disorders, induding acute myocardial inlarction.

AU cross-reíerences reíer to entries in Volume A

http://www.bmj.comycgi/reprim/
http://aappolicy
http://www
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Reíerences.
ỉ. Vanderschueren s, a  ai. Thrombolyiic thcrapy of peripheral anerỉaỉ 

ocdusỉon wiih recombỉnam suphylotdnase. Cừaibtíùm 1995; 92: 2050- 
57.

2. Vanderschueren s, tí al. Randomized coronary patency trial of doublc- 
boltu recombinant staphyỉokỉnase versus ừont-ỉoaded aỉteplase ỉn acute 
rayocardial intarctỉoiL Am HeartJ 1997; 134: 213-19.

3. Annstrong PW, tí  aỉ. CoOaboratỉve angíographỉc patency trỉaỉ oi 
recombinãnt suphyỉokỉnase (CAPTORS n)7 Am  ktart J 2003; 146:484-
8.

4. Verhamme ?, tí ai. A dose-findtng dinỉcal ttỉaỉ oỉ staphyỉokỉnase SY162 
Ln patíents wlth long-tcnn venous access catheter tỉưombotỉc ocdusỉon. 
J Thromb ĩhrombotyàs 2007; 24:1-5.

Preparatíons
Proprietary PreporaHora (details are given in Volume B)
Singla-ingredient Preparations. Ckitur. Shi Ai Ke (JfiiS3£); Yi Li
Tong ((Sí^SI).

S t r e p t o k i n a s e  ỊBAN. riNNỊ
'-Esữểproiánasa; Estreptoquinasa; Plasminokinase; Sterptoki- 
nasum; Streptokinaasi; Streptokinas; Streptokinasum; Sztrep- 
'tokináĩ CTpẹntOKMHasa. • ' ''.ĩ-.-
'CAS — 9002-0Ĩ-Ĩ.
ATC — 801AD0Ì. - i
■Ạ7CVet —  QBOtADOl. - *■
ÚNII — 8X10XL3SNU. ' ' ' -

Pharmacopoeias. Eur. (see p. vu) indudes a concentrated 
soiutíon.
Ph. Eur. 8: (Streptokinase Concentrated Solution; 
Streptokinasi Solutío Concentiata). A preparation oỉ a 
protein obtained from culture aitrates of certain strains of 
haemolytic Streptoaxcus group c. It has the property oỉ 
combining with human plasminogen to form plasminogen 
activator. The poteàcy is not less than 310 iatemational 
unỉts per microgram of nitrogen. A dear, colourless liquid. 
pH 6.8 to 7.5. Store in airtight containers at a temperature oi 
-20 degrees. Protect írom light.

StabilHy. The incoiporatỉon oỉ albumin in commerrial pre- 
parations of streptokinase has reduced the inãdence of 
Qocculatíon with stteptokinase Solutions. However, Hoccu- 
lation has occurred with small volumes prepared with sod- 
ium chloride 0.9% in sterilised glass containers apparently 
because oỉ residual add buỉỉers that remain ỉn empty 
evacuated containers aỉter sterilisation.1

1. Thibault L. Streptokinase Aocculaóon ỉn evacuaced gỉass bottles. Am J 
Hosp Pharm 1985; 42: 278.

ỊƯnịís
The potency of streptokinase is expressed in intemational 
units and preparations are assayed using the third 
International Standard (2001).

The Christensen unit is the quantìty of sơeptokứiase that 
will lyse a Standard blood dot completely in 10 minutes and 
is equivalent to the intemational unỉt.

Uses and Administatìon
Streptokinase is a thrombolytic drug derived bom various 
streptococd. It rapidly converts endogenous plasminogen, 
indirectly by means of a streptokinase-plasminogen 
complex, to its active fonn plasmỉn (see Pibrinolysin, 
p. 1382.3), resulting in íibrinolysis and dissolution of dots. 
The mechanisms of Sbrinolysiỉ are discussed ỉurther under 
Haemostasis and Fibrinoỉysis on p. 1124.3. Streptokinase 
aíỉects drculating, unbound plasminogen as well as Hbrin- 
bound plasminogen and thus may be termed a hbrin- 
nonspedíic thrombolytic (see p. 1245.3).

Streptokinase is given by intravenous or sometìmes 
intra-arterial iníusion in the treatment o{ thromboembolic 
disorders such as myocardial iníarction (p. 1257.1), 
perípheral arterìal thromboembolism (p. 1504.1), and 
venous thromboembolism (deep-vein thrombosis and 
pulmonary embolism) (p. 1274.1). It has also been trìed in 
ischaemic stroke (p. 1504.2), aỉthough alteplase is generally 
preleưed. Streptokinase may be used to dear cannulas and 
shunts and iỉ used topically with streptodomase to dear 
dots and purulent matter.

In acute myocardial iníarctlon streptokinase is usually 
given intravenously as a single dose of 1.5milIionunits 
iníused over 1 hour as soon as possible after the onset oi 
symptoms. Sưeptokinase has aỉso been given in a suịtable 
dose by intracoronary inhision but coronary cathetensatíon 
vvith the aid of angiography is required, thus restricting use 
to suitably equipped cenơes.

In the treătmẽnt of pulm onary em bolism  and other 
arteriovenous occlusions an initỉal loading dose of 
streptokinase, nonnally 250 000 units inỉused intravenously 
over 30 minutes, is given to overcome any resistance due to 
drculating antibodies. This is lollovved by ỉníusion of a 
maintenance dose of 100 000 units/hour for 24 to 72 hours, 
depending on the condition to be treated; ỉor Central retinaỉ

thrombosis, 12 hours may be adequate. Treatment should 
be conơolled by monitoring die thrombin dotting time, 
vvhich shouỉd be maintained at 2 to 4 times normal vaỉues. 
Since thrombolytic activity rapidly lades when the iníusion 
stops, streptokinase treatment is generally lollovved aỉter 3 
to 4 hours by intravenous heparin iníusion, and then oral 
antỉcoagulatìon, to prevent re-ocdusion.

Streptokinase, as a solutỉon containing 250000units in 
2mL iỉ used to dear ocduded cannulas.

For doses in children, see belovv.
General reíerences.
.1. Pears R. Blocbemical pharmacoỉogy and therapeutỉc aspects ọf 

thrombolytic agents. PHarmacoi Rev 1990; 42:201-21.
2. Stringer KA. Beyond thrombolysỉs: other eíỉects oỉ thĩomboỉytỉc drugs. 

Ann Pharmacothèr 1994; 28: 752-6.
3. Ludlam CA, tí đi. Gưidelines ỉỏr the use of ihrombolytic therapy. Blood 

Coag Pĩbrinoi 1995; 6: 273-85.
4. Bell WR. Present-day thrombolytíc therapy: therapeude agents— 

pharmacokỉnetỉcs and phannacodynamics. Rev Cardiơvasc Med 2002; 3
(suppỉ 2); S34-S44.

Administration in children. There are limited data on the 
use oi systemic thrombolytic therapy ỉor arterial or venous 
thromboembolism in children and various dosage regi- 
mens have been used, based on case studies. The most 
vvidely used drugs are streptokinase and alteplase. For 
streptokinase, the Eighth American College of Chest Phy- 
sidans (ACCF) Consensus Conỉerence on Antithrombotic 
Therapy1 suggests a loadìng dose oỉ 2000units/kg to be 
gỉven intravenously, followed by continuous iníusion of 
2000units/kg per hour for 6 to 12 hours. In the UK, for 
children aged from 1 month to 12 years, the BNFC sug- 
gests a loading dose oỉ 2500 to 4000units/kg over 30 min- 
utes, followed by iníusion of 500 to lOOOunits/kg per 
hour, continued until repedusion occurs, up to a maxi- 
mum of 3 days. Children aged 12 years and over may be 
given the usual adult dose (see above).

Alteplase may be preferred because of its Sbrin spedhdty 
and Iow immunogenỉdty. The dose of alteplase suggested by 
the ACCP is 100 to 600 micrograms/kg per hour by 
continuous intravenous inhision over 6 hours. In the UK, 
for neonates and children up to 18 years of age, the dose 
recommended by the BNFC is 100 to 500 micrograms/kg per 
hour for 3 to 6 hours (maximum total daily dose oỉ 100 mg). 
The use of aỉteplase to dear ocduded catheters in children is 
discussed on p. 1297.2.

1. Monagle p, tí aỉ. Antỉthrombotỉc therapy in neonates and chiỉdren: 
American Coilege of Chest Physỉcỉans evỉdence-based dỉnỉcal pracrice 
guideỉỉnes (8th edition). Chat 2008; 133 (suppl): 887S-968S. Also 
avaỉỉabỉe au http://chestjoumaLchestpubs.org/comenƯ ỉ 33/6.suppl/ 
887S.hiU.pdf (accessed 23/10/09)

Empyema and pleural effusion. Thoradc empyema is 
treated with antibacterials and pleural drainage. E£fident 
removal of fluid may be impaired by Sbrinous dots vvithin 
the pleuial ca vi ty. Intrapleural instillation of streptokinase 
(100 000 to 750 000 units in up to 100 mL of sodium chlor- 
ide 0.9%) has been reported to be effective in small series 
of patients1'4 and there have been reports of the successíul 
use oi alteplase5"7 and u^okinase.4•, Hovvever, a double- 
blind study’ involving 454 patients íound no beneăt with 
streptokinase, and the role oỉ thrombolytícs remains 
undear. A meta-analysis10 íound no evidence of benefit, 
although a systematìc revievv'1 suggested that thrombo- 
lytics may reduce the need for surgical interventìon. Intra- 
pleural streptokinase has also been used successfully in a 
few patients with malỉgnant multiloculated pleuraỉ effu- 
sion resistant to Standard pleural drainage.12

Intrapericardial instillation of thrombolytícs has been 
tried in a few patients with pericardial empyema to prevent 
the development of constrictive pericarditis.1VM

For reports of haemoiThage assodated with intrapleural 
use of streptokinase, see Haemorrhage, under Adverse 
Effeas, p. 1505.3.

1. Temes RT. tí al. ỉnưapỉeurai nbrínoiytics in management of empyema 
thoratís. Chat 1996; 110: 102-6.

2. Bouros D. tí ai. Rote of sưeptokinase ỉn the treatment of acute locutaied 
parapneumonỉc pleural eơusions and empyema. Thorax 1994: 49: 852-
5.

3. Davỉes RJO, tí  aL Randomised controlled tríaỉ of intrapleuraỉ 
streptokỉnase in aỉmmunity acquỉred pỉeuraỉ inỉectíon. Tharax 1997; 
52:416-21.

4. Bouros D, tí ai. Intrapleuraỉ streptokỉnase versus urokinase in the 
ưeatment oỉ oimplicated parapneumonic eíĩusions: a prospecdve, 
double*bỉind study. Am J Respir Crit Can Meấ 1997; 155: 291-5.

5. Bishop NB, tí  ai. Aỉtepỉase ỉn ỉhe treatment of compỉỉcated 
parapneumonic eữusỉon: a ca$e reporL Abstracc Pediatria 2003; 111: 
423. Fun veràon; http://pedỉatrics^appubUcatỉons.org/cgỉ/repiỉnt/lll/ 
2/el88 (accessed 16/06/04)

6. Waỉker CA, tí ai. Inuapỉeuraỉ aỉtepỉase in a patỉent with compUcated 
pleuraỉ eữusỉon. Ann Pharmaeother 2003; 37: 376-9.

7. Weinsteín M, tí  ai. Eữectỉveness and saỉety oỉ tỉssue plasmỉnogen 
acdvator ỉn the management of compỉỉcated parapneumonỉc eữusỉons. 
Absuactỉ Pediatrừs 2004; 113: 610. Full version; http://pedỉatrics. 
aappublications.org/cgỉ/reprlnưil3/3/el82 (accessed 30/04/08)

8. Thomson AH, tí ai. Randỏmỉseđ triaỉ of ỉnnapleurai urokỉnase ỉn the 
treatment of chỉỉdbood empyema. Thorax 2002; 57: 343-7.

9. MaskeU NA, tí a l UJC controUed triaỉ oỉ intrapỉeuraỉ streptoỉdnase for 
pỉeuraỉ ỉníection. N Engl ĩ  Med 2005; 352: 865-74. Correctỉon. ĩbid.; 
2146.

10. Tokuda Y, tí ai. Intrapleuraỉ Qbrỉnolytíc agents for empyema and 
compUcated parapneumonỉc effusions: a meta-analysis. Chat 2006; 129: 
783-90.

11. Cameron RJ, Davỉes HRHR. Intra-pleuraỉ Bbnnoỉytỉc therapy versus 
conservative management in the treatment of aduli parapneumonk 
eSusỉons and empyema. AvaUabỉe in The Cỡdưane Database of 
Systematíc Revỉews; ỉssue 2. Chỉchester John WUey; 2008 (accessed 
30/04/08).

12. Davỉes CWH. tí  ai. ỉntrapỉeural streptoldnase ỉn the tnanagement oỉ 
maỉỉgnant muỉtỉlocuỉated pleurai eữiũỉons. Chat 1999; 115: 729-33.

13. Wỉnkỉer W-B. tí  aL Tteatment oỉ exudative Qbrỉnous pericarditỉs wỉth 
ỉntraperỉcatdỉaỉ uroỉdnase. Lanctí 1994; 344:1541-2.

14. Juneja R. tí al. ĩntraperlcardỉaỉ streptoỉdnase in puruỉent perỉcardỉds. 
Anh Dà Chiỉd 1999; 80: 275-7.

Intracardiac ihrombasis. Thrombosis oỉ prosthetic heart 
valves (see p. 1264.3) is usually treated surgically, but 
thrombolytíã have also be en used. In a stuđy1 oi pâtients 
with left-sided prosthetic valve thrombosis, thrombolytic 
therapy was íoũnd to be more successíul than surgêry, 
espeõally in those who were criticalỉy 111; most patìents 
were given sơeptokinase. Another retrospectìve study2 in 
which patients were given streptokinase, urokinase, or 
alteplase, conduded that thrombolýtìcs were eổective but 
embolic and haemorrhagic complications might limit theứ 
use. Treatment with tenecteplase3 has successhiUy 
resolved intracardiac thrombosis ìn a patíent implanted 
with a ventricular assist device.

1. Lengyel M. víndor L  The tole ot ứưombolyás in the management ot 
leh-óded prosthedc vaỉve thrombods: a study of 85 cases diagnosed by 
transesophageal echocardỉography. J  Heart vâỉve Dù 2001; 10: 636-49.

2. Roudaut R, tí ai. Hbrtnolysis of mechanical prosthetlc vatve throinbosis: 
a single-center study oỉ 127 cases. J Am Coll Cardioi 2003; 41:653-8.

3. Hayes H, d  aỉ. Successíul treatment of ventrỉcular assist device assodated 
venưicular thrombus with systemỉc tenectepỉase. Heart Lung ơrc 2008; 
17: 253-5.

bchaemic heart disease. Thrombolytics such as alteplase, 
streptokinase, and urokinase have an established role in 
the eariy management of acute myocardial iníarction 
(p. 1257.1). Myocardial inỉarction is caused by coronary 
artery ocdusion, usually due to thrombosis, and thrombo- 
lytics are given intravenously to break up the thrombus or 
dot and restore the patency of the coronary artery, there- 
by limiting iníard size and nreversibie damage to the 
myocardium. Reduction of ECG abnormalities and modifi- 
catíon of ventricular remodelling may also contribute to 
their eổect. Other anrithrombotics, in partìcular aspirin 
and heparin, are given as adjunctive therapy.

Several large studies have established that thrombolytics 
can preserve left ventricular hmction and improve short- 
term and I-year mortality figures;ư  beneũt has been 
maintained in 5-year3 and 10-year4,5 follow-up studies. 
Beneht is greatest with early treatment. Studỉes such as 
GISSI-16 and ISIS-27 helped to establish that mortality is 
reduced ư thrombolytícs are given vvithín 6 hours oỉ the 
onset of symptoms* and further studies provided 
evidence’-10 that padents presenting vvithin 12 hours 
should receive a thrombolytic Use aíter 12 hours has been 
assođated with an inerease in adverse eỉfects,a and is usuaily 
reserved for patients with evidence oi ongoing ischaemia. 
Prehospital thrombolysis is ỉeasible and reduces the time to 
thrombolysis and short-term mortality.11 Five-year foflow- 
up of one study12 has suggested that there is also a benehdal 
effect on long-tenn mortality.

Choice of thrombolytic depends on ỉactors such as cost, 
method of administration, and contra-indỉcations. 
Although sưeptokinase has been the most vvldely used, 
several large studies have compared dinical benefit in terms 
of improved left ventricular hmction and mortality and 
have shovvn no diỉỉerence between streptokinase and other 
thrombolytics, indudỉng saruplase,13 the tissue plasmino- 
gen activator alteplase,14 anistrẹplase,1’ and reteplase14 in 
õverall efficacy. l i  tìie GUSTO-I study,17 accelèrated or 
'ỉront loaded' alteplase (tiiat is, rapid intravenous dosage 
over 1V4 hours rather than the conventional 3 hours) was 
more effective than streptokinase, although the study was 
critidsed for not comparing like with Ilke. On the other 
hand, alteplase might be assodated with a greater risk of 
sưoke than streptokinase.18 Studies comparing bolus 
injections of reteplase with accelerated alteplase (GUSTO- 
n í)19 and teneaêplase with alteplase (ASSENT-2)20 have 
also ỉound no điãerence in mortality rate.

The overall eỉhcacy of thrombolytics is limited by 
persistent coronary ocdusion, re-ocdusion, and bleeding 
complications. DtHerent thrombolytic regũnens, such as 
bolus ìnjections oi reteplase, and combinatíons of thrombo- 
lytics, for example alteplase vvith streptokinase and alteplase 
with saruplase, have been investigated in attempts to 
improve patency rates. However, there has been concem 
that adverse eííects may be higher with bolus injection. A 
study21 comparing double-bolus aỉteplase with acceierated 
alteplase was terminated early when excess deathỉ were 
ỉound in the group receivmg bolus injections, and a 
subsequent meta-analysis22 ỉound a higher inddence oí 
inơacranial haemorrhage assodated with bolus doses of 
various thrombolytícs. Although use of thrombolytìcs 
beíore percutaneous coronary intervention (PCI) does not 
appear to be beneũdal, a small study23 has suggested that 
intracoronary sưeptokinase given immediately aỉter PCI

The Symbol t  denotes a preparation no longer actively marketed
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m a y  ũ n p r o v e  m lc r o v a s c u la r  r e p e r íu s io n ;  s u b s e q u e n t  
re s u lts 24 h a v e  s u g g e s te d  th is  m a y  p ro d u c e  d in ic a l  beneŨ L  

T h ro m b o ly tic s  h a v e  a lso  b e e n  t r i e d  in  o th e r  a c u te  
c o r o n a ry  s y n d ro m e s , i n d u d in g  u n s ta b le  a n g in a  a n d n o n - S T  
e le v a t ìo n  m y o c a rd ỉa l  in fa r c t ío n  (p . 1 2 5 4 .3 ) . A l th o u g h  
s m a ỉl-s c a le  s tu d ỉe s  r e p o r te d  so m e  b e n e h t  t h e  re su lts  w ẽ re  
v a r ia b le , a n d  a n  overv ievv* o f  s tu d ie s  i n  p a t ìe n ts  w i th  
su s p e c te d  m y o c a rd ia ]  in ía rc tio n , vvhich  in d u d e d  so m e  
p a d e n ts  w i th  u n ỉ t a b l e  a n g in a ,  fo u n d  t h a t  th e r e  w a s  n o  
m o r ta l ỉ ty  b e n e h t  i n  p a t ie n ts  w i th o u t  ST e le v a tio n . I n  2  
s tu d ie s  th a t  in v e s t ig a te d  a l te p la se  ( th e  H M I-IH B  s tu d y 25 
w i th  1 473  p a t ie n ts )  a n d  a n is tre p la s e  ( th e  U N A SE M  stu d y 24 
in v o ỉv in g  1 59  p a t ie n ts ) ,  th ro m b o ly s is  ía i le d  to  im p ro v e  
o u tc o m e  a n d  w a s  a s s o d a te d  w i th  a n  e x c ess  o ỉ  b le e d in g  
c o m p lic a tio n s . T h ro m b o ly t ic  t h e r a p y  is th e re ío re  n o t  
r e c o m m e n d e d  fo r  p a t ie n ts  w i th  u n s ta b le  a n g in a  o r  n o n -S T  
e le v a t io n  m y o c a rd ia l  in ía rc tio n .
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P e ríp ÌM ra l a r t e r í d  th r o m b o e m b o G s m . A lth o u g h  s u rg e ry  
h a s  b e e n  t h e  f i is t - l in e  th e r a p y  fo r  p e r ip h e ra l  a r te r ia l  
th ro m b o e m b o lis m  (p . 1 2 7 3 .3 ) , th ro m b o ly tic s  h a v e  a n  
in c re a s in g ly  im p o r ta n t  ro le , e i th e r  a lo n e  o r  a s  a n  a d j u n a

to surgery or percutaneous inteiventíons.1 Sữeptokinase, 
given intravenously, e£fecdvely restores arterial patenqr in 
acute ocdusion, but the hỉgh rate oỉ bleeding complica- 
tions limits use oí this route.3 Dứect intta-arterial iníusion 
(catheter-dỉreaed thrombolysis) appears to be more eữec- 
tỉve, particularly when the catheter is placed dlrectly into 
the thrombus, and this technique is now preíerred. Alter- 
natìvely, intra-arterial thrombolytícs may be used as 
adjunctíve therapy to reduce the dot burden beĩore or 
during surgical or percutaneous intervention or to treat 
distaỉ dots.1 The in ư a ven o u s dose generaUy used is 
250000units over 30 minutes followed by lOOOOOuni- 
ts/hour. A Iower dose of 5000 units/hour has been used 
in tra -a n erìa ỉty  directỉy into the dot,’ and ỉor removal of 
distal dots during surgery streptokinase has been given 
intra-aneriany in a dose of lOOOOOunỉts over 30 minutes 
or as five bolus doses o i 20000units at 5-minute inter- 
vab.4

Other thrombolytics are now more widely used than 
streptokinase, although relative efficacy oỉ the diữerent 
dmgs is undear.’ Alteplase and urokinase are both used, 
and dinỉcal practice now íavours them over ỉtrepto- 
kinase;,'í-7 positive results have also been reported with 
reteplase and tenecteplase.7
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C&ũtAL RETÌNAL ARTERY OCOUSION. Cenưal retinal anery 
ocduãon may resuỉt in severe and permanent visual loss 
in the aữected eye. The use of thrombolytics has been 
investigated ỉor ưeatment, wỉth variable results.
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Slroke. Stroke (p. 1269.2) is normally considered a 
contra-indication to the use of thrombolytics, and dearly 
they would be inappropriate in acute haemorrhagic stroke. 
Hovvever, when stroke is assodated with thrombotic 
ocduáon there is evidence, as with myocardial inỉarction. 
that a dẹgree oí neuronal recovery is possible if the ocdu- 
sion is reveised suSidently quicldy, and thrombolytics 
may thereỉore have a role in some patients with acute 
ischaemic sưoke.

Eariy studỉes with intravenous thrombolytics in acute 
ừchaem ừ  stra ke  suggested a reduction in early death. 
although subsequent randomised nials produced disap- 
pointing resuỉts, with the exception oí one vvith alteplase 
given within 3 houts of the onset of stroke (NINDS— 
National Institute of Netưological Disorden and Stroke rt- 
PA StrokeTrial).1 The studies using streptokinase—MAST-E 
(Multicentre Acute Sưoke Trial-Europe),2 ASK (Australian 
Streptokinase Tiial),3 and MAST-I (Multìcenưe Acute 
Stroke Trial-Italy)4-5—were temũnated beíore completlon 
because o i adverse o u tc o m e s  (intracranial bleeding and 
increased mortality) in the ưeatment groups, particulaiỉy in 
those recdving therapy more than 3 hours after stroke 
onseL5 The study investigating alteplase given within 6 
hours of the onset of symptõms (ECASS I—European 
Cooperative Acute Stroke Study)4 reponed that, although 
some patíents might beneht, overall alteplase was assodated 
with higher mortality rates and an increase in some 
inơacranial bleedỉng (parenchymal haemoưhage). In the 
NINDS randomised study,1 alteplase given vnthin 3 hours oí 
the onset oỉ ischaemic stroke appeared to improve dinical 
outcome despite an ỉncreased inddence oỉ symptomatic 
intracerebial haemorrhage. Patients ưeated with alteplase 
were more likely to have minimal or no disability 3 months 
after stroke,1 and this beneĐt was maintained at 12 months.7 I

However, there was no diãerence in mortality or rate of 
recurrence of stroke. A second ECASS study (ECASS H)» 
that hoped to conhnn the early ũndlngs of thê NINDS study 
biỉed to confirm a statístícal beneSt for aỉteplase over 
placebo and ỉound no signihcant diữerences betv?een 
patients who recdved alteplase within 3 hours or between 3 
and 6 hours. A review* oỉ several studies conhrmed that 
altẹplase needed to be given earỉy, and preferabỉy within 90 
minutes, u  it was to be eSectìve.

On the basis of the NINDS study, alteplase given within 3 
hours of the onset of ischaemic stroke is now recommended 
for selected patíents in most guidelines on stroke manage- 
ment.10"15 Despite theữ own disappointing results, the 
ECASS n  investigators reached a similar condusion. 
However, these recommendatíons have been aitidsed.14-17 

It has been pointed outl*'1, that very few padents will be 
eligible ỈOT treatment with alteplase, since the tim e o i onset 
of symptoms is often uncertain and in many patients more 
than 3 hours elapses beíore a dehnite diagnosis oí ischaemic 
sưoke is made. A later analysis of results hom 6 major 
conơolled studies ỉound that benehts of alteplase ơeatmẽnt 
were greater than risks (in tenns of number needed to treat 
versus number needed to harm) up to 4.5 hours after 
symptom onset; thcre was no evidenee of net beneht in the 
period hom 4.5 to 6 hours aher onseL20

In addition, the NINDS stuđy1 excỉuded patientỉ vvith 
severe saoke and those taking anticoagulants. The rationale 
íor exdusion of patients with severe stroke is that 
haemorrhagic transỉormation is more likely to occur with 
large areas of iníarction.1* However, size of iníara is dilhcult 
to identiíy by CT scanning." Andcoagulants or antiplatelets 
are also contxa-indicated in the ũrst 24 hours aíter use of 
alteplase. The poor results obtained in studies using 
sưeptokinase have led to recommendations that strepto- 
kinase should be avoided in iỉchaemic stroke.13 although an 
overview of thrombolytic studies1’ suggested that it may not 
be vvorse than alteplase and that the apparent hazard$ oí 
sơeptoklnase may be accounted for by diỉíerences in trial 
design (ỉor example use with anticoagulants) and in patient 
population.

A systematic reviewJ1 thereíore conduded that hirther 
large studies are requữed to establish more dearly the 
overall role of thrombolytics in acute ischaemic stroke. 
Studies o i the use o i alteplase outside the setting o f a dinical 
trial havc had mixed results.23'34 However, an observational 
study25 íound that alteplase was saíe and eữective when 
used in accordance with guidelines, while another study24 
íound that it could be used in elderly parients (80 yeais-of- 
age and older), a group normally exduded hom dinical 
trials. Another observationa! smdy27 suggested (in line with 
the analysis of numbers needed to treat20 reíerred to above) 
that aỉteplase was saíe givtn up to 4.5 hours aher stroke 
onset and a randomised study24 ỉound that altepỉase aỉso 
improved outcomes when given aher 3 to 4.5 hours, 
although the authors stiessed that ưeatment vvithin 3 hours 
was still preỉerred.

Intra-aneríal thrombolytics may have advantages over 
inưavenous use and may be used in sềlected patients.12'14 
Studies with nasaruplase2’ and urokinase30 have suggested 
beneht up to 6 hours after stroke due to middle cerebral 
artery ocdusion, and usc of intra-aiteríal thrombolytics may 
thereíore be considered in such patients.12' 14 Intni-arterial 
thrombolytícs are also used in basilar anery ocdusion, 
although evidence to support this is limited;12-13-31 
intravenous alteplaae may be an altemative.32 Combined 
use oỉ intravenous and intra-arterial alteplase,33 as well as 
use of adjimctive therapies such as therapeutic ultrasound34 
or antithxombotics, are under investígation but do not yet 
have an established role.13

Intravenous thrombolytics have no role in the manage- 
ment o i acute haemorrhagic ĩtroke, but they have been given 
locally to ỉacũitate the aspiratíon of haematomas in both 
intracerebral3’ and subaiachnoid haemorrhage. Small 
studies with urokinase have shown beneũt in patíents 
with intraventricular haemoưhage.
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Adverse Effects
In common with other thrombolytics streptokinase may 
cause haemorrhage, particulariy bom puncture sites; severe 
intemal bleedỉng has occurred and may be diỉ&cult to 
conưol. Streptokinase is antigenic, and aileigic reactíons 
ranging bom rashes to rarer anaphylactoid and serum- 
sickness-like symptoms have occurred. Fever, sometimes 
high. and assodated symptoms su ch as chills and back or 
abdominal pain are quite ỉrequent. Nausea and vomiting 
may occur. There have been a few reports of Guillain-Barré 
syndrome.

Streptokinase iníusion may be assodated with hypo- 
tension, both direct or as a result of reperfusion; bradycardia 
and arthythmias may also occur due to reperiusion. The 
break-up oỉ existing dots may occasionally produce emboli 
elsewhere; pulmonary embolism and acute renaỉ ỉailure due 
to cholesterol embolisation have been reported.

Back pain. Streptokinase inỉusion has been assodated 
with the development of very severe low back pain, 
which resolves within a few minutes of stopping the infu- 
sion, and may be severe enough to vvarrant opioid analge-

sia.1'4 The back paln may represent a hypersensitivity reac- 
tíon. Providing that the pain is controlled and that 
dissectứig aortíc aneurysm is not suspected, Ít may still be 
posslble to complete the streptokinase infusion.4-5 Altema- 
tìvely, immediate substitutìon with a diHerent thromboly- 
tic has been suggested.4

There have also been a few reports o£ low back pain 
assodated with anistreplase iníusion.7'8
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Eííects on the blood. Although ỉalỉs in the haemoglobm 
value 0 í  patíents receivmg thrombolytícs are most likely to 
be due tô blood loss &oin haemonhage, there has been a 
report oỉ a patient who had signs oỉ haemolytìc anaemia 
aãer intravenous iniusion of stteptokinase.1 In a subse- 
quent test in vitro the patìent's serum caused strong agglu- 
tinanon oỉ streptokinase-treated red blood cells, support- 
ing the view that streptokinase was responsible for the 
haemolysis.

1. Mathiesen Oa Grunnet N. Haemoỉysỉs aíter inoavenọus streptolđnase. 
Lanctí 1989; ỉ: 1016-17.

Effeds on the eyes. Acute uveỉtis1'2 and iritis,J'4 assodated 
vvith transient renal impainnent in one patient,’ have fol- 
lowed treatment of myocardial iníarctíon with intravenous 
streptokinase. In One case uveitis was assodateđ with 
serum ãckness3 and in all oỉ them hypersensitivity to 
sneptokinase was suspected.
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Effects on the Iddneys. Transient proteinuria has been 
reported aíter use of streptokinase. In some patients pro- 
teinuria and renal impairment have developed about 7 
days after thrombolytic therapy and have beén assodated 
with a syndrome resembling serum sickness,1-2 suggesting 
a delayed hypersensitivity reaction; a similar case in a 
padent recrivúig anistreplase was assodated with Henoch- 
Sđỉõnlein-Iike vasculitis.3 These delayed reactíons should 
be distinguished &om the transỉent and apparently self- 
limiting proteinuria that has been reported in some 
patients in the first 24 to 72 hours after beginning sttepto- 
kinase.4'5 Proteinuria Tvithin the ũist 24 hours has been 
attributed to deposition oí an immune complex in the glo- 
meruli,6 although haemodynamic and neurohonnonal 
changes assodated with acute myocardial ìnỉarction may 
be responsible since proteinuria has occurred in patients 
not receiving thrombolytic therapy.7’*

Streptokinase inỉusion has also been assodated with 
acute oliguric renal íailure due to acute tubular necrosis, 
apparently as a result of hypotension during the infusion, in 
a patient with existứig renovascular naITOvvmg., Interest- 
ingly, it has been pointed out that a varìant streptokinase 
may be the pathogenic agent in glomerulonephritis 
occurring aíter Strtptococcus pyogcnts inlection.10

Renal lailure has developed as a consequence of 
streptokúiase-induced cholesterol embolism, see under 
Embolism, below.
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Effects on the liver. Raised senim-alanine aminotransỉer- 
ase values, and in some cases raised aspartate aminotrans- 
ỉerase activity, were seen more ửequently in 95 patients 
who received streptokinase than in 94 given placebo as 
part of a study in patíents with myocardial iníarctíon.1 The 
mechanism for the raised aminotransỉerase activity was

not dean a concomitant rise in Ỵ-glutamyltiansỉerase 
actívity and bilirubin concentration suggested an hepatic 
source. Overt Ịaundice has been reported rarely.2

For reíerences to rupture of the liver occurring during 
treatment with streptokinase, see Haemorrhage, belovv.

1. Madennan AC. eĩ aL Activitles ot aminoưansferase5 alter ưeaưnem wỉth 
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Effecfc on the nervous System. There have been a few 
reports oỉ Guillain-Bané syndrome aỉter treatment with 
sneptotdnase.1'4 Whether streptokinase was the cause is 
not certain aỉthough its antigenic propeitỉes do suggest 
that inductíon oỉ an immunological reaction might be 
responsible.3

For discussion oỉ cerebrovascular effects oỉ streptokinase, 
see Haemoưhage, beiow.
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Effecte on the respiratory System. Fatal acute respiratory 
disttess syndrome occuưed in a patient given sơepto- 
kinase for pulmonary embolism.1 It was suggested that 
streptokinase may have caused the pulmonary injury by 
alteìing vascular permeability đue to generation of Abnno- 
Iytìc Products or vỉa repertusion oedema.

1. Martin TR. tí ai. Aduỉt respiratory (ũsưess syndrome fbQowing 
thromboỉytỉc therapy fòr pulmonary emboỉỉsm. Chat 1983; 83: 151-3.

ãfeds on 6e skin. Rashes may occur as an allergic reac- 
tíon to streptokỉnase. For a repon of skin necrosis possibly 
assoõated with cholesterol embolisation, see Embolism, 
below.

EmboCsm. Thrombolytic therapy has occasionally and 
paradoxically been assodated with hirther embolism. This 
may be duẽ to clots that break away from the treated 
thrõmbus, or to cholesterol crystals relẽased aíter removal 
of Sbrin ỉrom atheromatous plaques by thrombolysis.

Fatal pulmonary embolism has been reported,1 
apparently due to breakaway from a deep-vein thrombus 
under treatment. Hovvever, comparatìve studỉes have 
suggested that there is no evidence of a higher rate of such 
complỉcations with streptokinase than with heparin.2 When 
they do occur a good dinical response is usually seen to 
continued sneptokinase.2 Complications due to multiple 
microemboli were reported5 in 7 of 475 consecutive patíents 
treated with streptokinase or anisưepiase ỉor acute 
myocardial iníarcáon. The sites of embolism were the legs 
(in 4) and brain (in 3); one patient apparendy had systemic 
eỉỉects vvith skin iníarction and renal impainnent. Five of 
the 7 patients died. There has also been a report4 of acute 
peripheral aneríal thromboembolism in a patient given 
ãiteplase for ischaemic stroke.

Cholesterol embolisation can have many dinỉcal 
manưestations depending on the location of the emboli. A 
dassic presentation is livedo reticularis, gangrenous lovver 
extremities, and acute renal íailure.5-6 Symptoms may 
appear vvithin a few hours oỉ starting thrombolytic 
ưeatmenL7 although in some cases they may not become 
evident for several days.8' 11
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Haemorrhage. Haemorrhage is a common adverse eífea 
of thrombolytic therapy, and the problem and its manage- 
ment ha ve been reviewed.1 Thrombolytics are used to lyse 
pathologicai thrombi, but can also produce a 'lytíc State' 
due to depletion of the natural plasmin inhibitor a2-anti- 
plasmin by excess plasmin productíon. thus predisposing 
to severe bleeding; they may also cause lysis of thrombi 
reqúired for haemostasis.

Haemorrhage is a paiticular risk vvhere there is existing 
or concomitant trauma. More than 70% of bleedlng
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episodẻs occur at vascular puncrure ãtes,1 so invasive 
procedures should be avoided ư possible; ư catheterisation is 
considered essenrial metículous care oỉ the vascular 
puncture site is necessary. Bleedỉng or severe bruising in 
patíents receiving thrombolytic therapy have also be en 
assoõated with intramuscular ưýection oỉ analgesics,2 the 
use oỉ an automatic blood-pressure measuring machine,J a 
pre-existing prosthetic abdomỉnal aortie graít4 and recent 
dental extractìon.5 Other disease States may also contribute: 
haemospennia has been reponed after thrombolysis in a 
padent with mild prostatic symptoms,6 haemorrhagic bullae 
have been reported in a patỉent with lichen sderosus et 
atrophicus,7 and diabetic patients are at riỉk oỉ rennal 
haemorrhage if they have diabetic reúnopathy,' although 
any increase in risk seems to be small.9 A review of the 
GUSTO-I Study10 (40903 patients) identiBed older age, low 
body-weight, ỉemale sex and Aỉrican ancestry as other 
faaors that increased the risk of haemorrhage.

Intraơanial haemotrhage leadỉng to snroke is the ưiost 
serious bleeding complication wlth thrombolytics, and has a 
high mortality. Assessment of data ừom national regisưies 
and large-scale studies has idendhed several risk factors for 
intracranial haemoưhage, induding those mentioned 
above for overal) haemorrhage, hypenension on admission, 
a history of stroke, and thrombolysis with airrent alteplase 
regimens.11' 14 The beneBts and risks must be assessed for 
each patíent and thrombolytíc therapy should still be given 
to the elderiy and to those with hypertension ư the expected 
beneBts are great. Inưacranial haemoưhage is a panicular 
concem with the use oỉ thrombolytics lor the ưeatment of 
ischaemic stroke. In the NINDS study. using alteplase, 
clinical outcome appeared to be ũnproved despite an 
increased inddence oỉ symptomadc intracerebral haemorr- 
hage. Subgroup analysis15 suggested that severe neurolo- 
gical deAcit, brain oedema, and mass effen, beỉore 
ưeatment, were risks associated with the increased 
incidence of haemorrhage.

Fibrin-spedfic thrombolytícs such as alteplase were 
developed in the hope that they would have less systemic 
effea than fibrin-nonspeci8c thrombolytics such as 
sưeptokỉnase and thereỉore cause less bleeding. HoweveT, 
studies that ha ve assessed comparatìve bleeding rates have 
laiỉed to conHnn this, although the use of adjunctìve 
antíthrombotícs and diílerent dose regimens makes 
comparison diỉBcult. In GUSTO-I.10 the bleeding rate with 
alteplase plus intravenous heparin was lower than wlth 
streptokinase plus intravenous heparin. but was súnilar to 
that with sưeptokínase plus subcutaneous heparin. 
Hotvever, the rate of intracranial haemorrhage was hỉgher 
with alteplase.14 In ASSENT-2.17 which compared bolus 
doses oỉ the highly fibrin-speđfic thrombolytic tenecteplase 
with front-loaded alteplase, tenecteplase produced ỉevver 
major non-cerebial bleeds than alteplase but the rates of 
intracranial haemorrhage were nearly identícal. Although a 
meta-analysis11 suggested that rates oí ìntracranial 
haemonhage may be higher vvith bolus thrombolytìcs, 
others have suggested that this may not be a problem vvith 
nevver bolus regứnens.19

Other bleeding complicatíons reported with thrombo- 
lytìcs indude rupture of the spleen20-21 and liver,22 and 
rupture of a foQide has been reported in a menstruadng 
vvoman.23 Rupture oỉ the heart with ỉatal consequences has 
been reported, although thrombolytícs do not appear to 
increase the overall risk of cardiac rupture foUowing 
myocaidial inlarctìon,24 except possibly íor eariy nipture in 
vvomen.25

Diỉhise aỉveolar haemorrhage,24 ventricular waU hae- 
matoma,27 and spinaỉ epidurai. haematoma2* have been 
reported in patíents treated with streptokinase aỉter 
myocarđial iníarctìon. Intrapleural use was assodated with 
Uíe-threatenlng haemonhage in empyema aỉter cardiac 
surgery,29 and with ỉatal haemorrhage in a case of aortíc 
dissection misdiagnosed as empyema.30
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Hypersensitivity,. Streptokinase is a baaerial protein and 
has antigenic activity. The lormation of streptokinase-neu- 
tralising antibodies may reduce the efficacy oi subsequent 
doses and increase the risk oỉ hypersensỉtiviry reactions.

In a series of 25 patients gi ven intravenous streptokinase 
for myocardial inlarcrion, dtres of sơeptokinase-neutralis- 
ing antibodies rose from a mean neutralisation capacity of
O.lómillionunits beíore treaunent to a mean of 25.54mil- 
lion units 2 weeks aíter treatment, the highest individual 
títre being 93 million units. Aỉter 12 weeks the neutralỉsa- 
don capadty was stìU suíGdent in 24 patíents to have 
neutralised a Standard 1.5-millionunit dose oi strepto- 
kinase. Aỉter 17 to 34 weeks títres were still high enough in 
18 oi 20 patíents examined to neutralise at least halí a 
Standard dose.1 As these results indicate, givúig Standard 
doses of streptokỉnase within several months o( a previous 
couise may ĩead to reduced efled. Thus, the recommended 
period in which it should not be repeated iỉ usuaily betvveen 
5 days and 1 year aỉter the initíal dose (see Precautions. 
below). Hovvever, high tines oí neutralising antibodies 
persisting for up to 7.5 years after use oí streptokinase have 
been rcported.2"4 Since repeated dosage also increases the 
risk of hypersensitìvity reactíons, it has been suggested2-’ 
that repeat courses should not be given vvithin 4 or more 
years. and that ií a repeat course is needed a non-antigenic 
thrombolytic such as alteplase or urokinase should be used 
undl it ỉs knovvn whether or not high i n - v i t r o  titres a£fea 
eíBcacy. Increased tìưes oỉ sưeptokinase-neutialising 
andbodies have aỉso been measured in patíents given 
topical streptokinase for wounds.4

Anisưeplase also appeais susceptìble to neuưalisatíon by 
streptokinase antíbodies.7

Plasmacytosis,'•,  serum-sidkness,*-10-u rhabdomyolysis,12 
renal impairment (see ESects on the Kidneys, p. 1505.2), 
uveitis and iritis (see Eữects on the Eyes, p. 1505.2), 
arthritis,lỉ and anaphylaxis14"17 have been reported in 
patíents given streptokinase and are thought to represent 
hypenensitìvity reactíons, in some cases perhaps due to 
previous exposure to streptococcai antigens during 
íníecdon. Back pain (see p. 1505.1) may also represent a 
hypersensitivity reactíon. In some patients there may be a 
delay oí bervveen 1 and 10 days beíore the reactìon 
appears.1* The inddence oí severe hypersensidvity reactìons 
is probably íaữly low, howeven in the GISSI study 
anaphylaxis was reported in only 7 oi 5860 patíents 
although other hypersensitivity reaCTions leading to 
withdrawal of sưeptokinase were reponed in 99 patíents. 
with a hirther 42 such reactíons after compledon oi the 
ũưuỉion.,s Some episodes oi apparent anaphylaxis seen 
wlth streptoỉõnase may be hbrinolysũi-mediated rather 
than andbody-antígen reactions. Alteplase, vvhich is 
considered non-antìgenic has produced an anaphylactoid 
reactìon in patients with a history of atopy.19-20 Angioedema 
also occurred21 in a patíent with a history oí SLE and 
pẹpicillin aỉlergy who vvas given alteplase for deep-vein 
thrombosis. FU>rinolysin, which activates complement 
Cascade and the kinin System, is íormed in quantity aỉter

the use o i  a íhromboỉytic. In m ost patients these etíects are 
dinically insignihcant, but the possibility of predpitating an 
anaphyladoid reaction exists, espedally in those who are 
strongly atopic. The risk of angioedema with alteplase may 
also be increased in those taking ACE inhibitors—see under 
Interactìons oỉ Alteplase, p. 1298.1.
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Treatment of Adverse Ettecỉs
Allergic reactions to streptokinase may require ưeatment 
with antihistamines and corticosteroids, which have 
sometimes bcen given prophyiadically. Anaphylaxis 
requires the use of adrenaline (íor íurther details. see 
p. 1293.2).

Severe haemoưhage not conttolled by local pressure 
requires the streptokinase iníusion to be stopped. Tranex- 
amic add, aminocaproic add, or aprotinin may be of beneBt. 
Padced red blood cẽlls may be preíerable to vvhole blood for 
replacement therapy; laaor v in  preparations may also be 
given. Volume expansỉon may be necessary. but the use of 
dextrans shouỉd be avoided becausề. oí their platelet- 
inhibỉting properties.

Precautions
Sưeptokinase should be used wỉth great care. ư at all, in 
patients at increased risk of bleeding, or those in whom 
haemorrhage is likely to prove particularly dangerous. It 
should thus be avoided in patients with active intemal 
bleeding or a recent history of peptìc ulcer disease. 
oesopỉiageal varices, ulcerative colitis or other bleeding 
gastromtestinal leáons. in patients with pancreatitis, in 
patients with subacute bacterial endocarditis, in patients 
with coagulaúon deĩects induding those due to liver or 
kidney disease, or aíter recent surgery, childbữth, or 
trauma. It should not be given to patients at increased risk oỉ 
cerebral bleeding ừiduding those with severe hypertension, 
haemorrhage or recent stroke, or to patients with cerebral 
neoplasm. It should not be given in pregnancy, particularly 
in the first 18 weeks because of the risk oỉ placental 
separation and it has been suggested that it should not be 
used during heavy vaginal bleeding.

Invasive procedures, induding inưamuscular ŨỊỈections, 
should be avoided during, and immediately beỉore and 
after, sưeptoldnase therapy as thev may increase the rìsk of 
bleeding; care should be taken when physically handling 
patients. Streptokinase should also be used vvith care in 
elderly patients. Patíents with miưal stenosis assodated 
with atríaỉ Sbrillation are more likely to have !eft heart 
thrombus which may lead to cerebral embolism after 
thrombolytic therapy. Although there is a theoretical risk of 
retinaỉ bleeding ỉn patients with diabetic retinopathy the 
beneũts of treatment generally outweigh the risk.

Anti-streptokinase antibodies are lormed after strepto- 
kĩnase use, yyith antibody tittes rising abruptìy after about 5 
days. These antibodies may cause resistance or hypersensi- 
tivity to subsequent doses of streptokinase. Thereíore,

All cross-reíerences reíer to entries in Volume A
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hirther doses oỉ streptokinase should not be given in the 
period bervveen ỉ  days and 12 months aỉter the initial dose 
(even longer periods have been suggested, see Hypersená- 
tivity, under Adverse Eíỉects, p. 1506.2); if thrombolytic 
therapy is required in this period an altemative 
non-antígenic drug should be used. High titres oỉ 
anti-sưeptokinase antibodies may also occur ÚI patients 
aher some streptococcal ỉníectỉons such as streptococcal 
pharyngitis or acute rheumatic íever or in those with acute 
glomerulonephritis secondary to streptococcal iníections; in 
such patients there may be resistance to sưeptokinase or a 
reduced eỉíect.

Administratioo. Overìníusion of streptokinase may OCCUT 
ư a drop-counting iiứusion pump is used.1 This arises as a 
result of Uocculation of the streptokinase solution produ- 
dng translucent hbres that aSect the drop-ỉorming 
mecharúsm so increasing the drop SÍ2C.

For a comment on the inõdence oỉ Socculation in 
sưeptokinase Solutions, see Stability, p. 1503.1.

1. Schad RF. iennings RH. Overinlusions oí strcptolcinase. Am J Hosp 
Pkarm 1982: 39: 1850.

Aorlic dissedion. A report o( 4 cases oỉ the inappropriate 
use oỉ streptokinase in patientswith aortic dissection mis- 
diagnosed as myocardial inĩarction.1 Thrombolytics are 
likely to extend aortic dissectíọn and adversely ãữect the 
outcôme. Of the 2 patients iýho died, one, who would 
have been suitable for early operation, died through the 
deỉay caused by impaired clotnng. Aỉthough early inter- 
ventíon with thrombolytics may be of major beneũt in 
acute myocardial iníarction it is important that accurate 
diííerentìal diagnosis takes place to exdude conditions 
such as aortic dissection and prevent avoidable deaths.

For a report of ỉatal haemonhage with sơeptokinase used 
in aortic dissection misdiagnosed as empyema, see 
Haemorrhage undeY Adverse Eííects, p. 1505.3.

1. Butỉer J, tí al. Streptoỉúnase in acute aortic đissection. BMJ 1990; 300: 
517-19.

Cardiopubnonary resusdtation. Thrombolytics are not 
recommended after prolonged or traumatic cardiopulmo- 
nary resuscitation because of the risk of haemorrhage. 
However, studies1-2 in patients given cardiopulmonary re- 
suscitation for cardiac arrest associated with acute myo- 
cardỉal iníarction have suggested that thrombolytícs are 
generally safe and that any increase in bleeding complica- 
tions is outweighed by the benehts of thrombolysis.

1. Cross SJ. tí aL Saíety of thromboỉyàs in assodaũon with cardỉopuỉmo- 
nary resusdtation. BMJ 1991; 303: 1242.

2. Kurkdyan L et ai. Major bleedỉng compUcations aítcr cárdiopuỉmonary 
resustíution: impact of thrombolytic rreatmcnL J Intem Mtd 2003; 253: 
128-35.

Porphyria. The Drug Database for Acute Poiphyria, com- 
piled by the Norwegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassữìes streptokinase as 
not porphyrinogenic it may be used as a drug of first 
choice and no precautions are needed.1

1. The Drug Database ỉor Acute Porphyria. Avaiỉable ac htĩp://www. 
dmgs-porphyria.org (accessed 18/10/11)

Pregnancy. Thrombolyãcs are generalỉy contra-indicated 
in pregnancy. However there are a few reports oí theừ use 
and these have been brieũy reviewed.‘ In most cases, 
thrombolytics were given at 28 weeks of pregnancy or 
later to patients with deep-veũi thrombosis, pulmonary 
embolism, or prosthetic valve thrombosis. There were 
some reports of tavourable materaal and fetal outcomes 
although therapy was assodated with matemal haemoư- 
hage. induding spontaneous abortion and minor vaginal 
bleeding, espedally when given near the tíme oi delivery. 
There was one report of placental abruption with íetal 
death. A later revievv1 noted about 200 successhil cases of 
thrombolytic ưeatment in pregnancy. with a mateméd 
mortality of about 1%, fetal mortality of about 6%, and 
premature dellvery of about 6%. us guidelines3 recom- 
tnend reserving thrombolytic therapy in pregnant patients 
for life-threatening instances of thromboembolism.

1. Rorh A. BHcayam Ư. Acute myocardỉaỉ infarctìon assodated wiib 
pregnancy. Amt Intem Med 1996; 125: 751-62.

2. Aheam GS, tí ai. Massỉve pulmonary embolism during pregnancy 
successíuUy treated vvíth recombinanc ússue plasminogen activaton a 
(3se report and review of treatment ỡptions. Árdt ừttem Med 2002; 162: 
1221-7.

3. Bates SM. tí a i American College oỉ Chest Phystdans. Venous 
thromboembolisra, thrombophilỉa, antỉthrombotìc therapy, and 
pregnancy: American Colỉege of Chest Physỉdans Evidence-Based 
Clỉnicaỉ Practice Guỉdelỉnes (8dt Edỉtion). ơ ta t 2008; 133 (suppỉ): 844S- 
886S. Also avaỉỉable at: http://www.chest)oujnaLorg/contenưl 33/6_ 
suppỉ/844SJulLpdỉ (accessed 14/10/09)

Interactions
Oral anticoagulants, heparin, and antiplatelet drugs such as 
aspirín are often used with sơeptokinase, but may increase 
the risk oi haemorrhage. The risk may also be increased with 
dexưans, and with other drugs that affed coagulation or 
plateỉet function.

Reíerences.
1. Harder s, Kỉinkhardt u. Thromboỉytics: drug ỉnteracrions of dinỉcaỉ 

sỉgnỉílcance. Drug Saftíy 2000; 23: 391-9.

Pharmơcokinetics
Streptokinase is rapidly deared from the drculation aỉter 
intravenous use. Clearance is biphasic with the initial and 
more rapid phase being due to spedhc antibodies. A halỉ-Iỉỉe 
of 23 minutes has been reported for the streptokinase- 
activator complex.
Reíerences.
. 1. Grieison DS. Bjomsson TD. Pharmacoldnetics ot streptalcinaỉe in 

patiens based on amidolytíc actívator complex actívity. ơàt Ptiarmacoi 
Thcr 1987; 41: 304-13.

2. GemmíU JD, tí aL A comparison of the phansacokinetỉc propertỉes oí 
streptữkỉnase and anỉstreplase ỉn acute myocardỉaỉ inỉarction. Br J  Qin 
Phàrmacol 1991; 31: 143-7.

Preparations
Proprietary Preporarions (details are given in Volume B)
Single-ingredìent PrepOTotions. Arg.: Streptase: AnstráL:
Sưẽptasẽt; Betg.: Streptaset; Braz.: Solustrep; Streptase: Strep- 
tokin; Streptonaset; CaruuL: Sưeptasẹh ơnle: ThromboAux; 
Orínar. Sikaìtong {®SUẵ); Streptase (9 3 ) ; Xin Tong 
Cz.: Streptase; D en m Streptase; Fr.: Streptase; Ger.: Streptase; 
G r Kabikinase; Strepuse; Hong Kong. Sưeptase; Hung.: 
Streptase; Ịnđũr. Caidiostrep; Eskinasc; Fibrokinase; Haemoki- 
nase; Idkmase; Kabikỉnase; Myokinase; Nỉskinase; STpase; 
Stteptase; Zykinase; Indon.: Streptase; Israel: Sneptase; Mac.: 
Streptase; Netk.: Sưeptase; NZ: Streptase; Pkữipp.: ST-Pase; 
Stteptokin; ThromboSux; PoL: Sưeptase; PorL: Sưeptase; Rus.: 
Streptase (Ctpeirra3a); Thromboũũx (TpoMổo4unoẼc); S-Afr.: 
Streptase; singapore: Streptase; Spain: Sttẹptaset: Swei: 
Streptase; Switz.: Streptaset; Thai.: Streptase; Thromboũux; 
Turk.: Kabikinase; Streptase; UK: Stteptase: Ukr.: Fannakinase 
(<X>apuaKHBa3a); USA: Streptase; Venez.. Streptase.
Mulri-ingredient Preporotions. Austria: Varidase; Pùí.: Varídaset; 
Ger.: Vandase; Mex.: Varidasa; Norw.: Varidaset; PoL: Biostrep- 
taxa; Distreptaza; spain: Emodasa; Varidasa; Ukr.: Biostrepta 
(EHOCTpana); Disaeptaza ưiHcipenraaa).
Phannocopoeiol Preporations
BP 2014: Streptokinase Injection.

S t r o p h a n t h in - K
'Efljr<^n ^ v Ị|Ị^ .b é  Strophanthin; Strophanthin; 'Strọ- 
pRẩnthbside-KÌCTpòệaHTMH-K.
CAS— 11005̂ 53-3. ■

NOTE. Do not coníuse with K-sttophanthin-o which is 
Cymarin.
Ptiarmacopoeias. In Chín.

Proĩile
Sưophanthin-K is a cardiac giycoside or a mixture oí cardiac 
glycosides hom strophanthus, the seeds of Strophantkus 
kombe (Apocynaceae) or other spp., adjusted by admixture 
with a suitable diluent such as laaose so as generally to 
possess 40% of the activity of anhydrous ouabain.

Strophanthin-K is a positive inotrope with general 
properties similar to those of digoxin (p. 1353.3). It is pooriy 
absorbed ta m  the gastrointestinal traa  but may be given 
intravenously in maintenance doses of 125 to 250 mter- 
ograms daily in the management of heart {aiỉure 
(p. 1262.3).

Preparatíons
Propnetary PreporoHons (details are given in Volume B) 
Single-ỉngredient Preparations. ItaL: Kombetin.
Homoeopathic Preparaiions. Austria: Barium Med Complex: 
Corasan: Lakrima; Fr.: Soludon Ger.: Cor Plus: Con Corvipas 
SL; Habstai-Cor N; Myonasan.

S u le p a r o id  ỊriNNMi
^ ễ i^ Ì ! |ụ ^ ; 'H e g á i^ n . ' Sulphal;?; HepãraộsuHac Hepẫritin 
Suifatẽ''.ậàraan Heparanù; Sulepároidé;. Sulépároĩde; 
-Suíeị t̂iOicÌúrTí SulỄatẹdTHéparane^ynenaponÀỉ ■ ■ '
CAS t -̂ 9Ọ5Ọ-3Ọ-0. . . : . ■
VNII —:47959853RSr

S u le p a r o id  S o d iu m  iriNN)
Hepàran^Sulíate^.^odlurrK^-SodKVTt; Hepantin. Sulphatè 
•Sufeparò’i(je’ ̂ dico;^5u(ễparoĩde ‘Sòdíqúê;'-Sulễpãroiduin 
Nấtncum^CynenaponÃ HaTpnũ -7^1;, 1 4,-
CAS— '57459-72-0 * ' '  '  ' J ;*  ’

Profìle
Suleparoid is a naturally occurring glycosaminoglycan used 
topically in the management oí haematomas and superhdal

thromboses. and for the relieỉ of sprains and contusions. It 
has also been given orally. Suleparoid sodium is a 
component ol danaparoid sodium (p. 1349.2).

Preparations
Propiietary Praparalions (details are given in Volume B)

Single-ingmSent Praparationỉ. ItaL: Aremin; CLarema; Hemova- 
sal: Vast
Mu(K-ingrecfient Praparotions. ItaL: Osmogeỉ.

SulodexideicỊNNì
.KRX-IỌÚ Sulodeksyd; Suìbdéxĩda; Sụlodexidum; CynoqeK- 
CMp _

íGlucurono-2-amino-2Hjeoxyglucọglijcari.5ulfàt£- ... . „  
CAS — 57821-29-1. , [ .
ATC — B01A8ỈĨ.
ATCVet — Q80ỈAB11.

PnoỊịle
Suỉodexide is a heparinoid consisting of a mỉxture oi low- 
molecular-vveight heparin and dermatan sulỉate. It is used 
as a hypolipidaemic and antithrombotic and has been given 
orally and parenteialỉy ỉor peiipheral vascular disease and 
cerebrovasculéư disease. It is also induded in preparations 
used topically for local vascular inflamjnation and soft- 
tỉssue disorders. Sulodexide has also been investigated for 
other disorders including the treatment of dỉabetic 
nephropathy.
Reíerences.

1. Oỉosu FA. Phannacologịcal actíoas of suỉodexide. Semin Thromb Hemosĩ 
1998; 24: 127-38.

2. Weiss K t í  aL The roỉe of soỉodexỉde in thè treatment of dlabetỉc 
nepbropathy. Drvgs 2007; 67: 2681-96.

3. Neri G, tía l. Management oítìnnitus: oral CTeatment vrlth melatonin and 
sulodexỉde. J  Bicl Regul Hơmeoít Agents 2009; 23: 103-10.

Preparatíons
Proprietary Preporations (details are given in Voỉume B)
Single-ingrecBent PreporoHons. ơtina: Vessel Due F (^ĨR); Cz: 
Vessel Due F; Hung.: Vessel Due F; í  tai: Angioũux; clarens; 
Provenat Ravenol’ Tteparin; Vessel; MáLaysitr. Vessel Due F; 
Phũipp.: Vessel Due F; Pot: Vessel Due F; PorL: Vessel; Sai.: 
AngioAux (AaTHOỘnxiKc); Vessel Due F (Bcccen ilya $); Spain: 
Aterina; Thai.: Vessel; Turk.: Anjioflux: Venex.: Vessel Due.

Sympathomimetics ®
Actions and Uses
Sympathomimetics have actions that mimic the eííects of 
stimulation of postganglionic (adrenergic) nerves. They 
include the endogenous catechólamines adrenaline, 
noradrenaline, and dopamine, and other drugs that directỉy 
stimulate adrenergíc receptors, as vvell as drugs that have an 
indirect action by stứnulaóng the release of noradrenaline 
hom storage vesides in adrenergic nerve endings. Phenyl- 
ephrine is an example of a direa-acting sympathomimetíc, 
whereas ephedrine and many other sympathomimetìcs 
have both direa and indirect ehects.

The endogenous sympathomimetics are catecholamines, 
consisting of a catechol portion (characterised by hydroxy 
groups at adjacent positions on a benzene ring) and an 
aliphatic amine portion. Adrenaline and noradrenaline both
h a v e  d ire c t ac tio n s  o n  a d re n e rg ic  re c e p to rs , w h e re a s  
dopamine has direct and indirect actions, as well as 
stimulating spedhc dopamine receptors. Aỉthough sympa- 
thetic nerves are generally tenned adrenergic, the prìndpal 
neurotransmitter á  actually noradrenaline; it also acts as a 
neurotransmitter m the CNS. The major physiological role 
of adrenaline is metabolic. Dopamine is an important 
neurotransmitter vvithin the CNS, but also has a role 
peripherally within the renal, mesenteric, and coronary 
vasculature.

Adrenergic receptors are dassihed as either alpha or beta 
receptors, and these are subdivided into several types. 
Dopamine receptors are a distinct group of receptors tbat are 
mainly íound in the CNS, and at least 5 subtypes are known 
(see p. 889.1); Di receptors also occur in some vascukưbeds. 
The eữects of adrenergic stimulatíon depend on the location 
and activity of the receptors:
• alphai receptors are lound mainly in blood vessels, as 

well as in the skin, eye, bladder, uterus, and liver. 
Stimulation leads to vasoconstriction, particularly in the 
vessels of the skin and mucosa, abdominal viscera, and 
kidney; this resuỉts in an incxease in blood pressure, 
sometimes vvith compensatory reflex bradycardla. 
Alphai stimulation also results in contraction of other 
smooth musde, ỉnduding the urinary sphincter and the 
uterus, and induces mydriasis in the eye

The Symbol 0  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed

http://www.chest)oujnaLorg/conten%c6%b0l
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• alpha2 receptors are mainỉy tound presynaptically. 
Stímulatìon appears to play a role in leeđback inhihitinn 
oỉ neurotransmitter release and may be involved in the 
inhlbition òỉ intestínal activlty; it also plays a role in the 
inhibitíon oỉ insulỉn secretion

• betai receptors are ỉound mainly in the heart. 
Stỉmulation prođuces an increase in the rate and force 
of contraction. increased conduction velodty, and 
greater automatídty

• beta2 receptors are mainly ỉound in blood vessels and the 
lung, as weQ as in the uteius, the gastrointestinal tract, 
the liver, and the dliary body oi the eye. Sthnulation 
leads to vasodỉlatation. bronchodilatatỉon, uteiine 
relaxation. and a decrease in gastroimestínal motilỉty; it 
also resultỉ in release of ínsulin and enhances 
gluconeogeneãs and glycogenolysis

• beta3 receptors are found in íat ceDỉ and are thought to 
have a role in lipolysis and thermogenesis; they have also 
been ỉound in the heart, uterus.and bladder but theữ 
role is not dear

• Di receptors are ỉound in the renal. mesenteric and 
coronary vascular beds. Sttmulatíon leads to vasodilata- 
tìon

Sympathomimetics diher in theữ relative attinity !or each 
type of receptor, and also in whether they have direct or 
indirect actions (see Table 5, below). Theữ eữects generally 
reUect these charaaeristìcs, aỉthough both may depend on 
the dose. Feeđback mechanisxns and the homoeostatic 
response of the body are also important. The spedíỉc eữects 
of the different sympathomimetics are described ìn more 
detail in the inđỉvidual monographs.

The endogenous catecholamines an have a very short 
action and are inactive orally; they are also highly polar and 
do not cross the blood-brain banier. Other sympatho- 
mimedcs aie analogues oí catecholamines but generally 
have a longer duration of action and are orally active; many 
also cross the blood-braìn barrier and have Central eữects. 
For example, dexamỉetamỉne has marked Central stimulant 
eổects, while the seemingly paradoxical antìhypertensive 
actỉon oỉ alpha2 agonists such as donidine may be due to 
Central eSects that outvveigh theữ eữects in vascular smooth 
musde.

The differing characteristìcs oỉ the sympathomimetics 
mean that they are used in a wide range oí disorders. Those 
with aỊphai-agonist eữects are maìnly used to increase the 
bỉood pressure in hypotensive disorders and in shock 
(p. 1279.3). Some alpha agonists, su ch as phenylephrine 
(p. 1672.2), are also applied topicaUy to produce 
vasoconstriction oí mucosal suríaces and are used for the 
symptomatic rclieí oỉ nasal congestion and in eye disorders; 
they may also be used as mydriaács. Alpha2 agonists are 
used as cenưal antihypertensives (see Clonidine, 
p. 1339.1), or in the treatment oi glaucoma (see 
Apradoniđine, p. 2003.3). Betai agonìsts are mainly used 
ỉor thõr inotropic actìons in acute heart íailure and shock. 
while beta2 agonists such as saỉbutamol (p. 1220.2) are used 
for theự bronchođilator ehects and as uterine relaxants in 
premature labour. Sympathomimetics with mainly CNS 
eSects may be used as Central stimulants (see Dexamíeta- 
mine, p. 2319.1).

Adverse Eữects
Sympathomimetics may produce a wide range of adverse 
effects, generally resembling the eữect of excessive 
stimulation oỉ the sympathetic nervous System. These 
eữects are medỉated by the diổerent types oỉ adrenergic 
receptor, and the eãects of indỉvìdual drugs depend to a 
largẽ extern on theừ relative activity at the different 
recẽptors, as well as the body's homõeostadc response. 
While many sympathomimedcs are relatívely selectíve for 
spedhc receptors, thỉs depends on the dose, and at higher 
doses most have eữects on all receptors.

Central eổects may occur with aU sympathomimetícs and 
indude anxiety, fear, restlessness, insomnia, coníusion, 
irritability, headache, and psychotic States; dyspnoea, 
vveakness, anorexia, nausea, and vomỉtìng are also 
common. Although some sympathomimetics have direa 
eữects. others do not cross the blood-brain barrier and their 
Central eữects appear to be a somatíc response.

The most important adverse eữects of the sympatho- 
mimetìcs are those that affect the cardỉovascular System. 
Palpitatíons, tachycardia, and axrhythmias mainly result 
hom stimulatíon of cardiac beta receptors, and there is also 
an increase in cardiac contractílity; this may result in angina 
or cardiac arrest.

The ehects on blood vessels depend on the relative ettects 
at alpha and beta receptors, since most blood vessels have 
both. Sdmulatíon of alpha receptors produces vasoconstric- 
tíon, wlth resultant hypertension, and this may be severe 
enough to Iead to cẽrebral haemorrhage or pulmonary 
oedema, partículaiiy in overdosage. There may also be 
reOex bradycardia. Conversely, hypotension, with dizziness 
and ỉaintíng, and ũushing, may occur due to beta2-induced 
vasodilatatìon, and may contribute to tachycardìa.

Alpha-mediated vasoconstrictíon causes cold extremi- 
des, since blood vessels supplying the skin and mucosa have 
only aípha receptors; thls may lead to gangrene, partìcularly 
when sympathomimetics are iníilơated into digits. 
Extravasatíon similarly may cause tissue necrosis and 
sloughing. Topical applicatìon to mucosal suríaces also 
causcs vasoconstriction, pain, and irritadon; hypoxia may 
lead to rebound mucosal congestion.

Other eSects indude mydrìasis, diỉScuỉty in micturìtìon 
and urinary retention, piỉoerection, stveadng, and increased 
salivatíon, all of which result hom alphai stímulatìon. 
Hypokalaemia and musde ơemor may occur as a result oỉ 
beta2 stimulatìon, although tremor may also occur as a 
somatìc response. Eỉfects on the uterus are complex and 
depend on the stage oỉ the menstrual cyde; labour may be 
inhibited by beta2 stìmulatíon. Hyperglycaemia may occur 
due to complex metabolic eữects, and lactìc addosis has also 
been reported.

Effeds on ihe heart. The heart has mainly betai adreno- 
ceptors and cardiac arrhythmias are most likely with be ta Ị 
agonists; increased mortality has been reported with the 
use of beta agonỉsts ỉn heart íailure (see Ibopamine. 
p. 1407.2). A review‘ of vasopressor sympathomimetics, 
which are mainly used ỉor theứ aỉpha-agonist properties, 
conduded that dopamine and adrenalỉne were assodated 
with the highest risk, mainỉy of dose-related sinus tachy- 
cardia and ventricular anhythmias. However, the dinical

Table 5. Actions o f sympathomimetics.

Action Receptor specificity

D ừect Indirect a Pi h DA*

Adrenalỉne + + + +
Dobutamine + + + +
Dopamine + + + + +
Dopexamine + + + +
Ephedrine + + + + +
Etiỉeírine + + + +
Ibọpamine + + + + +
Isoprenaline + + +
Mephentermine + + + +
Metaraminol + + + +
Methoxamine + +
Midodrine + +
Noradrenaline + + +
Phenylephrine + +

* = Dopaminergic

signihcance oỉ most arrhythmias occurring with dopamine 
was considered questionable; supravẹntricular or ventri- 
cular arrhythmías with adrenaline were most likely in 
patíents receiving general anaesthesia or with underỉying 
disorders of cardiac conduction. The risk with 
noradrenalỉne was uncertain, though there are íew dinical 
reports, whlle phenylephrine and methoxamỉne vvere 
thought unlikely to cause problems. Overall the hequency 
oỉ serious problems with this dass of drugs dỉd not seem 
to be high, and beneSts outweighed the risks in most 
patients.

Sympathomimetícs may cause myocardial ischaemia, 
particularly in patients with ischaemic heart disease, and 
severe cardiovascular eãects have occurred with the use oí 
dobutamine for cardiac stress testing (see Diagnosis and 
Testing, p. 1366.2). In addition, myocardial inỉarction has 
been reported in an 11 -year-old boy treated with nebulỉsed 
racepinehine Iot symptoms of croup.2 and there have also 
been reports of myocardỉal ischaemia assodated vvith 
adrenaline overdosage (see p. 1294.2).

1. Tỉsdale JE, a  a i Proarrhythmtc eữeciỉ of intravenous vasopmson. Ann 
Pharmacother 1995: 29: 269-«].

2. Buttt MJ, etai. Pediatríc myocardial iníarcrion aíter racemỉc cpinephríne 
adminisiratíon. Absiraa: Pediaaia 1999; 104: 103-4. FuU vemon: 
htip://pcdỉếtrics.aappublicattons.org/cgi/conienf/fuU /104/1 ic9  
(acccssed 07/10/05)

Topkal use. Systemic eílects may óccasionally ỉollow the 
Iocal or topical use of sympathomimetics, for example as 
eye drops íor the tteatment of glaucoma.1 Psychiatric 
effects induding halludnations and paranoia have also 
occurred after both proper and improper use of sympatho- 
mimetics in decongestant preparations.2

!. Everiit DE. Avom J. Sysiemic eỉíecu of medỉcations used ro treat 
gỉaucoma. Am  Interrt Med 1990: 112: 120-5.

2. Anonymous. Dnigs ibat cause psychiacric symptoms. M tề Lett Drugs Ther 
1993; 35: 65-70

Treaừnent oỉAdverse Effects
Most sympathomimetics have a short duration of action and 
treatment of adverse eííects is mainly supportive; ư given by 
iníusion, stopping it or redudng the rate will be suhìdent in 
many cases. A rapidly-acting alpha blocker, such as 
phentolamine, may be given to reverse alphai-mediated 
eííects su ch as hypertension. while a beta blocker may be 
given for beta,-mediated effeas such as cardiac arrhyth- 
mias. In severe hypertension, rapidly-acting vasodilators 
such as glyceryl trinitrate have also been used.

In the case oí extravasation of an alpha agonist, or 
injection into a digit, an alpha blocker such as phentolamine 
shouỉd be given as soon as possible to prevent tissue neơosis 
and ischaemic damage.

Non-catecholamine sympathomùnetics may have a 
longer duration oỉ actìon and adverse eĩỉects, particularly 
hypenensioa may be prolonged.

Precautíons
Sympathomimetics should be used vvith cautìon in patients 
with cardỉovascular disorders, who may. ha ve an increased 
susceptibility to their eữects. Partìcular care is needed in 
patients with cardiac arrhythmias, ischaemic heart disease, 
or hypertenáon. All sympathomimetics should generally be 
avoided in severe hypertension, although alpha agonists are 
particularly hazardous; they should also be used with 
caution in patients wlth ocduáve vascular disease, who are 
at increased risk of peripheral ischaemia. Betâ| agonists are a 
particular haxard in tachycardia. Sympathomimetics with 
beta2 eSects should be used with caution in obstructive 
cardiomyopathy and other disorders where a reductíon in 
totai peripheral resistance could be harmíul.

Sympathomimetics should be avoided in phaeochromo- 
cytoma. Caution is also needed in patients vvith hyper- 
thyroidism, who may be at increased risk of eữects on the 
hearc elevated thyroid hormone concentrations may also 
enhance adrenoceptor sensitivity. Diabetics and elderiy 
patients ha ve a high índdence of atherosclerotic disease and 
may also be at higher risk; the eữects of sympathomimetics 
on blood glucose should also be considered.

Alpha agonists in particular should be used with caution 
in angle-dosure glaucoma, as well as in patỉents with 
prostate disorders, who may be at increased risk of urinary 
retention. Sympathomimencs with vasoconstrlctor eSects 
may ređuce placental pertusion and should possibly be 
avoided in pregnancy; adrenaline and others with beta2- 
mediated effects may also inhibit labour.

If sympathomimetics are used ỉor drculatory support. 
hypovolaemia, metabolic addosis, and hypoxia or 
hypercapnia should be corrected either beíore starting the 
sympathomimetic or while it is being given. Blood pressure 
should be monitored regularly during treatment

Interactions
Interactions with sympathomimetics are complex and may 
be hazardous; they result mainly hom theữ pharmacol- 
ogical actions at alpha and beta receptors.

All cross-rtíerences reíer to entries in Volume A
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ỉncreased cardiac effects may occur with drugs that 
increase the sensitivity of the myocardium to betai agonists; 
hazardous arrhythmias may occur with volatile anaes- 
thetics, particularly cydopropane or haỉothane. Caudon is 
also required with thyroid hormones, and with drugs that 
a£fect cardiac conducúon, such as cardiac glycosides and 
antỉarrhythmics.

All sympathomimetics aữect blood pressure and should 
be used with cautìon with antihypertensive drugs or đrugs 
that cause hypotension, particularly those whose action 
involves the sympathetic nervous System. Direct-acting 
sympathomimetics with aỉpha-agonist actions speđhcally 
reverse the hypotensive effect of adrenergic neurone 
blockers such as guanethidine, and severe hypeitension 
may result. There are also complex interacdoĩũ between 
both alpha and beta blockers and sympathomimetics, 
partícularly those that have actions at both types oỉ 
receptor. Alpha blockers antagonise the eữects at alpha 
receptors but leave the beta-mediated eổects unopposed, 
leading to an increased risk of hypotension and tachycaidia. 
Beta blockers, espedally those that are non-selective, 
antagonise the eííects at beta receptors but leave the aỉpha- 
mediated eữects unopposed, increasing the risk of hyper- 
tension and reflex bradycardia. They also antagonỉse the 
bronchodilating eỉfects of beta2 ạgonists. Severe anaphylaxis 
in patients taking non-cardioseỊectìve beta blockers may not 
respond to ađrenaline (see below).

Hazardous interactions resuỉtmg in severe hypertension 
may occur vvith MAOIs (indudỉng RIMAs) and sympatho- 
mimetics, espedally those that have indữect acdons, since 
MAOIs increase the amount of noradrenaline stored in 
adrenetgic nerve endings. Sympathomimetics {or vvhich the 
rìsk is partỉcularly hỉgh indude dexamíetamine, dopamine, 
dopexamine, ephedrine, isometheptene, mephentennine, 
metaraminol, methylphenidate, phentermine, phenyleph- 
rine, phenylpropaqolamine, and pseudoephedrine. The 
eííects of direct-acting sympathomimetics su ch as adrena- 
line and noradrenaline may also be slightly enhanced. For 
additìonal wamings see under Phenelzine (p. 445.1) and 
Modobemide (p. 438.1).

Tricyclic antidepressants block the inactivation of 
adrenaline and noradrenaline by uptake into the nerve 
endings and may increase their eííect; hypertension and 
arrhythmias may occur. Conversely, the effea of ỉndirectly- 
acting sympathomimetics could theoreticaUy be reduced by 
tricydics, although there is little dinical evidence that this 
occurs. There is also no evidence that an interaction occurs 
when local anaesthetic Solutions containing adrenaline or 
noradrenalỉne are ụsed in patients taking MAOIs or 
tricyclics, although great care needs to be taken to avoid 
inadvertent intravenous injection of these local anaesthetíc 
preparations.

Interactions may also occur between sympathomimetìcs 
and drugs that have similar or opposing effects through 
non-adrenergic mechanisms. Sympathomimetics with 
Central actions may potentiate the eữects of CNS stimulants, 
while the vasoconstrictor and pressor eHects of alpha 
agonists may be enhanced by drugs with similar eữects, 
such as ergot alkaloids or oxytodn. Beta2-mediated 
hypokalaemia may be potentíated by other drugs that 
cause potassium loss, induding corticosteroids, potassium- 
depleting diuretics, and aminophylline or theophylline; 
patients given high doses of beta2 agonỉsts vvith such drugs 
should have their plasma-potassium concentration mon- 
itored (see Interactions of SalbutamoL p. 1223.1). Hypo- 
kalaemia may also contribute to the increased susceptibility 
to cardiac arrhythmias caused by digoxin and other cardiac 
glycosides.

Antiparkinsonian drugs. Additive cardiovascular toxidty 
may occur when some sympathomimetics are given with 
antiparkinsonian drugs such as levadapa (see p. 908.L) and 
bromocriptine (see p. 899.1). Severe hypertension may also 
occur with some sympathomimetics and ỉelegilint (see 
p. 916.2), possibly due to inhibition of peripheral monoa- 
mine oxidase.

Beta blockers. The interactions between beta blockers and 
sympathomimetics are complex and depend on the selec- 
tivity of both drugs. Patients given adrenaline (ỉnduding 
the low doses used with local anaesthedcs) vvhỉle taking 
non-selective beta blockers such as propranalol can develop 
raised blood pressure due to alpha-mediated vasoconstric- 
tion, followed by reflex bradycardia, and occasionally car- 
diac arrest;1 the bronchodilator eữects of adrenalinẽ and 
other beta2 agonists are also inhibited. ỉn contrast cardio- 
selective beta blockers such as metoprolol, have minimal 
eííects on blood pressure and heart rate since they only 
inhibit the beta,- mediated eííects, leaving the beta2- 
mediated vasodilatation to balance the vasoconstrìctor 
eííect. However, beta blockers that also have alpha-block- 
ing eííects, su ch as carvedìbl, may cause hypotension since 
only the beta2-induced vasodilataúon remains; such an 
interactíon has been reported with dobutamine.2 Low 
doses of cardioselective beta blockers do not appear to

interíere with sympathomũnetỉc (isoprenaline)-induced 
bronchodilataúon,5 although the eíiect oỉ larger doses is 
uncertain.

Propianolol has also been shovm to inhibit the 
ỉavourable pressor and bronchodilator responses to 
adrenaline when given for anaphylaxis.4 Thus, patients on 
long-term ưeatment with some non-cardioselectỉve beta 
blockers who devẹlop anaphylaxis may be relatively 
reíractory to adrenalinẽ.

1. Jay GT, Cbow MSS. Interaction of epinephrine and 3 -blockers. JAMA 
1995: 274: 1830-2.

2. Lindeníeld J. a  al. Hypotcnsion trith dobutamine: 3 -adrenergic 
antagonisl selectỉvlty ar low đoses of carveđỉloL Ann ?harmacother 1999; 
33: 1264-9.

3. Decalmer PBS. rt aỉ. Beta blockerc and asdima. 3r HcartJ 1978:40:184-
9.

4. Newman BR. Schuỉtz LK. Epỉnephríne-rcsistanl anaphylaxia in a patìent 
taking propranolol hydrochlorỉde. A m  Aỉỉergy 1981; 47: 35-7.

General anaesthetícs. Anaesthesia may sensitise the myo- 
cardium to the eHects of sympathomimetics, increasing 
the risk of arrhythmias, and ỉatalities have been attributed 
to the use of adrenaỉine with haỉotkane anaesthesia.1 ỉt has 
been suggested2 that the use oỉ adrenaline for haemostasis 
during surgery is a particular risk, aỉthough use of a Iow 
dose may be saỉe in patients anaesthetised with cydopro- 
parte, halothane, or sũnilar volaóle anaesthetics;. other fac- 
tors likeỉy to increase the initabiỉity oỉ the myocardium, 
such as carbon-dioxide retention, hypoxia, or the use oỉ 
cocaine, should be avoided.13 For halothane or trichỉoroethy- 
lene anaesthesia a maxũnum strength ỉor the adrenaline 
solution of 1 in 100000, given at a ra te not exceeding 
lOmL in any 10-minute period or 30mL in l  hour, has 
been recommended;5 this may also apply for cydopro- 
pane, although the rìsk oỉ arrhythmias is higher.3 Other 
volatile anaesthetics generally appear to carry less risk. 

ỉ. Buãk $c. Paial ỉnteractỉon? Haỉoth&ne, epinephrine and tooch ỉmplant 
surgery. Can Pkarm J  1990; 123: 68-9 and 81.

2. Ànonymous. Anacsthetics and the hean. lana t 1967; U 484-5.
3. Katz RL. Epstdn RA. The ỉnceraction of anestbetíc agents and ađrenergỉc 

drugs to produce cardỉac arrhythmias. Anesthaioỉogy 1968; 29:763.

TheophyAine. For discussion oi possible interactíons 
betvveen sympathomimeứcs with beta-agonist actions and 
theophylline, see p. 1236.3.

Vasodilators. Paradoxicaỉ hypotension may occur when 
sympathomimetics vvith both alpha-and beta-agonist prop- 
erdes are given with tolazolirư, and there has been a 
report' of íatal hypotension in a patient given tolazolỉne 
and dopamine together. The mechanism of the interaction 
appears to be antagonism oí the alpha-mediated vasocon- 
strictor effect of the sympathomimetic by the alpha-block- 
ing eãects oí tolazo!ine, leaving the vasodilator eSects 
unopposed.

I. Carlon GC. Fataỉ assodaúon oí tolazoỉỉne and dopamine. Chat 1979; 76: 
336.

T a lin o lo Ị  iriNN) ®
Tallnolólum; TannHO/10 0.
(±)-Hp-[3-(rerf-Butylamino)-2-hydroxypropoxy]phenylK3-
cydohexylurea.
ópH33N3ố3=3635
CAS — 57460-41-0.
ẠTC — C07ABfĩ. :' ■ V ‘h'
ATC Vei— QC07AB13. • : ,‘
UNIt — 3S82268BKG. ■ —  -

Prọ/ị7e
Talinolol is a cardioselective beta blocker (p. 1316.3). It is 
given orally in the management of hypertension (p. 1251.1) 
and other cardiovascular disorders, in doses of up to 300 mg 
daily. It has also been given intravenously.

Preparatíons
Proprietary Preparations (details are givđn in Volume B) 

Single-ingredient Preparatiom. Ger.: Cordanum; Rus.: Corda-
num (KopaaHỴM).

Tedothiaxide Potassium ỊBANM, riNNMỊ ®
fôlií Tedothiaadum; Téclothiaiidé Potassiqúẻríạdotíặáda' 
ÌMtá'sicá;tẽttá'ctìlotímèthiazidè'Pơtấssiủmi-KfflỊỊíỉ’téiỗianíiâ^
- m ' ■- ■
Ế^hlorchS^KÌihydrchS-ttichÍĐromethyl-lH-ỊẪ^Denẳothíá- 
cliaanẽT-sulplTohamiâe l',f-đto'xide potassiùrfĩ‘""” ~i : ' 
CsH A N 304S2,K=4542 ^  ‘ A.
CA5 — 4267-05-4 (teclóthiazide); 5306-80-9 (tedothĩazide 
potássium). ‘ * ' *■
UNII — SỎ5Y2RV80F. "

Profíle
Tedothìaáde potassium is a thiaãde diuretic (see Hydro- 
chlorothiaáde, p. 1403.2) used in the treatment oỉ oedema.

Preparations
Proprietary PreparaHons (detaỉls are given in Volume B) 
MutHngredianl Preporolions. Spa itv. QuỊmodril.

Tedisam il ÍBAN, USAN, rfNN)
KC-8857; Tédisamil; TedisamjKim;TeflM3aMkm. .. 

:3-,/-Bis(cyctoprdpylmẹthiỊTspịtòícýtỊòpentane-l,9^-t3,7]dia- 
zabicydọp3.1]h©nanel: "
C,9H32Nj=28a5 ; ; : . . .
CAS — 9096T-S3-8 1 -V 7* V  - -
ATC — C01BD06. «• ‘ - -
ATC Vet — QC0rBD06.^'~',, r ■ -
ỤNII — A5VAY2U3R8. “ lV * - ' -

Profi/e

Tedisamil is an antíanhythmic under investigation for the 
tteatment of atrial arrhythmias.
Reíerences.

1. Hohnloser SH, đ  ai. Saỉety and efficacy oỉ intravenousỉy admỉnistered 
tedỉsamQ for rapíd conveision of recent-onset atrỉaỉ Sbnỉỉatíon or âtrial 
Qutter. J Am Coli Cantíữi 2004; 44: 99-104.

2. Krishnamoonhy s, Lỉp GY. Noveỉ antíanhythmỉc drugs in atriaỉ 
ũbiỉllation: focus on teriisamil. Expert Opin ỉnvct Drugs 2009; 18:1191-6.

T e l m i s a r t a n  /BAN, USAN, riNNi
.‘BIBft-277; ỂBft27I-SÉ"'teímianạ'anr; ielriìisartán; ìelmỉsar- 
tanum; TenbMioapTaH.
4' -{[4-MethyỊ:6-(l -methỵl-2-benzirríÌdazolyl)-2-pro py I-1 -ben- 
zimidazolyl]methyl}r2-biphẹnylcarboxylĩc acid.
C a H Í N ^ S Ĩ Í Ì '
G4S — 14470Ì-48-4. ‘
ATC — C09CA07 , t
A ĩtve t —  QC09CÃ07. " ■ ;
UNII —  U5SYW473RQ. . ..,.£ ■

Pharmacopoeias. In Eưr. (see p. vii) and us.
Ph. Eur. 8: (Telmisartan). A white or slightly yellovvish, 
crystaỉline powder. Practically insoluble in vvater; slighdy 
soluble in methyl alcohol; sparingly soluble in dichlor- 
omethane. it dissolves in IM sodium hydroxide. It exhibits 
polymorphism.
USP 36: (Teimisartan). A white or slightly yellovyish, 
crystalline powder. Practically insoluble in waten slightly 
soluble in methyl alcohol; sparingly soluble in dichlor- 
omethane; it dissolves in IM sodium hydroxide. Store in 
airtight containers. Protect ỉrom light.

Uses and Administration
Telmisartan is an angịotensin n  receptor antagonist with 
actions sứnilar to thoỉe oí losartan (p. 1422.2). It is used in 
the management oỉ hypertension (p. 1251.1) and ỉor the 
prophylaxis of cardiovascular events in patients with certain 
risk ỉaaors (see Cardiovascular Risk Reduction, p. 1246.1).

Telmisartan is given orally. After a dose the hypotensive 
eữea peaks vvithin 3 hours and persists for at least 24 hours. 
The maximum hypotensive effea occurs vvithin about 4 to 8 
weeks after starting therapy.

In hypertenslon. telmisartan is given in an initial dose 
oi 40 mg once daily. This may be adjusted, if necessary, 
vvithin the range of 20 to 80 mg once daily. Low doses 
should be considered in patients vvith hepatic or renal 
impairment (see p. 1510.1).

For cardiovascular risk reduction, telmisartan may be 
given in a dose of 80 mg once daily.

The hydrochloride salt has also been used.
Reviews.

1. Sharpe M. eta l. Tdmisanan: a revỉevv of its use ỉn hypertension. ũrugs 
2001;61: 1501-29.

2. BattenhỉU AJ, Scott u .  Tdmisartan: a review oí iu  use in ihe 
management oí hypertensỉon. Drugs 2006; 66: 51-83.

3. Gosse p. A revỉew oí telmỉsartan in the treatment of hypertension: blood 
pĩessure conưol in the eariy momỉng houn. Vasc Htũừh Risk Manaỹ 
2006; 2: 195-201.

4. Yamagũhi s ,etaL  Potentíaỉ utilỉty of telmisartaa an angiotensin n  type 
1 recẽptor bỉocker wtth peroxỉsoine proUferator-activated receptor- Y 
(PPAR- Y )-modulatỉng actívỉty for the treatment of cardỉocnetabolỉc 
disorders. Cun Moi Med 2007; 7:463-9.

5. Prandschettỉ EA. tí  ai. Treatment of hypercensỉon ỉn indỉvỉduaỉs with the 
cardlometaboỉỉc syndrome: roỉe o i an angiotensin n  receptor blodcer, 
telmỉsanxn. Expert Rev Cardúnaae Ther 2008; 6: 289-303.

6. Rosaiỉo BH, Hendn TJ. Tdmỉsartan ỉn the ữeatmỉent oí hypertensỉon. 
Expcrt opin Dru$ Mtíab Taxùoỉ 2008; 4: 485-92.

7. XI GU tí aL Meta-analysis oí randonứred controỉỉed txỉaỉs comparỉng 
teỉmisartan wỉth ỉỡsaitan ỉn the treatment of padenu wỉth hypertõưlon. 
Am J Hypertm12008; 21: 546-52.

8. Baumhỉkel M. Bỗhm M. Telmỉsartan prevenu cardiovascuỉar evenu ỉn 
a broad group of at-rỉsk patíents. Sxpert opirt Pharmacother 2009; 10: 
3113-17.

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)
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9. Bumlcr M. Tdmisartan: t  diữerent anglotensin n  receptar bỉocker 
protectỉng * đUlerent popubtkm? J ĩnt M tề R a  2009; 37:1662-79,

10. Gaỉxenno D, tt aL New suncUrds ỉn hypertension and cardỉovascular 
rỉsk managexneat: ỉocus on telmỉsartan. Vasc Heatíh Râk Manag 2010; 6:
113-33.

11. Zheng z» đ  aL A systematic revỉew and meta-anaỉysỉs of tdmhartan 
versus vahartan ỉn the manegement of essentíal hypertensỉan. J ơ bt 
Hypertem (Gnatwủhị 2010; 12: 414-21.

Adminislration in hepátic or rend impainnent. Doses of 
teỉmỉsartan may neẹd to be adjusted in patients witb 
hepatíc or renal impairment.
• Giving telmisartan to patients with hepatic impaìrment 

resulted in an increase in bioavaỉlability and a reductìon 
in dearance compaied with healthy subjects.‘ Although 
telmisartan was well tolerated, it was suggested that 
ỉower doses should be conádered. In the UK teỉmisartan 
is contra-indicated in severe hepatic impaữment and a 
maviTnnm dose oỉ 40 mg once daily is recommended ỉor 
patients with mild to moderate impairment.

• Telmũartan appears to be weU tolerated in patients with 
rencứ ừnpairment, induding those on dialysis.3 However, 
in the UK, an initial dose o{ 20 mg once daily is 
recommended for patients vvith severe renal impairment 
or on haemodỉalysis.

1. Stangier J, ti ai. Pharmacokineiícỉ and saíety oí intravenous and oral 
teỉmisartan 20 mg and Ỉ20mg in subjects wiih hepatỉc impaỉrmem 
compared vviih heaỉthy voiunteers. J ơ in  Pharmacol 2000; 40: 1353-64.

2. Sharma AM. a  a i Teỉmìsarun in patỉents with mũd/moderate 
hypenensíon and dưonỉc ỉảdney dỉsease. ơin Nephrọl 2005; 63:250-7.

Adverse Eữects and Precautìons
As for Losartan Potassium. p. 1424.1. Telmisartan should be 
used with cautíon in patients with hepatic ỉmpairment or 
biliary obstruction.
Reíerences.

1. Mỉ che] MC. el al. Satety oí lelmúartan in patiems vvilh arterial 
hypenension: an open-labd observadonal study. Dru) 2004; 27: 
335-44.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Poiphyria Cemre (NAPOS) and 
the Porphyria Centre Sweden, dassiũes tebnisartan as pos- 
ábly porphyrinogenic it should be used only when no 
saíer altemative is available and precautions should be 
considered in vulnerable patients.1

1. The Dnig Database ỉor Acute Porphyrỉa. AvaiUbỉe au htrp://www. 
dmgs-porphyria.org (accessed 13/10/11)

Interactions
As for Losartan Potassium, p. 1424.3.

Digoxin. Telmisartan may increase serum concenơations 
oỉ digoxin (see Angiotensin n  Receptor Antagonistỉ under 
Interacúons of Digoxin, p. 1356.1) but the interactíon is 
probably not clinically signi&cant.

Pharmacokinetics
Telmisartan is tapidly absorbed ỉrom the gastiointestìnal 
tract the absolute oral bioavailability is dose-dependent and 
is about 42% aher a 40-mg dose and 58% aỉter a 160-mg 
dose. Peak plasma concentratíons oi telmisartan are reached 
about 0.5 to 1 hour aỉter an oral dose. Telmữartan iỉ over 
99% boimd to plasma proteins. It is excreted almost entirely 
in the ỉaeces Via bile, mainly as u n c h a n g e d  drug. The 
tenninal eliminatíon halỉ-liíe of telmisamn is about 24 
hours.
References.

ỉ. Stangicr J, tía l. Absorptkm. metibottsm. and exeretion o tIntrarcnously 
and oralỉy adminỉsiered Il4C]telmisanan ỉn heaỉlhy volunteers. J ơ in  
Mmrnaool 2000; 40:1312-22.

2. Dẹppe s, tt aL Telmisarun: a revỉew oỉ its phannacodynamic and 
pharmacoểdnetic propenies. Bxpert Opm Dntg Mttab Taxịcol 2010; 6ỉ $63- 
71.

Preparations
Propríetary Prnpanutions (details arr given in Volume B)
Singld ãigredĨTt Preporgtiom. Arg.: Deprevex; Gliosartan; 
Micarđis; AustraL: Micardiỉ; Aitstria: Micardís; Belg.: Kinzal- 
mono; Micardis: Braz.: Mỉcardis; PritOR CatuuL: Micardis; 
Ckữr. Corđiax; Micardis; Samenant; ơtúut An Ya ($ £ ); An 
Yì Nlng (Sịt&Ị*); Bang Tan (»Ị§b Bei Di Ning Bo
Xỉn Shu (HIRÌĨ); Chang Plng (%¥); Da Shu Ya (iẺff3E); DI 
Sai Ping (iâlH 1); Di Yĩ Nmg_(ÌỊlt,7*); Pan Tan (ÀÉ); Heng 
BeỊ (tìỉỉ); Heng Xue Su ('BSII); Huo Ping (ĨHF); Jia Se in 
(» S S ); Kang_Chu (* * ) ; l i  Lai Ke < «**); u  Wen (3:30; 
Long Shu Ya (SKHt); Luo Ge Le ( * # * ) ;  Luo Sha Nỉng (&ỈP 
T); Mel SI (JI1R); Micardis (H-MỊ); ỈTideshu Nuo
JŨ1 Ping (9ỈỀT); Nụo Shị Mõ Ou Mei Ning (RU
?); PíngKeYaXin (TĨÍ3ER); Pu M á Te (* * # ) ;  Qu Ya (Ã 
3E); Sai Ka (#-£); Saitan (H ầ); Sha Tai Qi Sha ling
NỊng (ữ n Ỷ ); Shang Br ĩflng Shi JỊ (* * ); Shu Luo
Nịng ((MỊ1?): Si Tai Lẹ ()0fif3í); Sonia (ff)Ẽ3E); Su Ding (R 
$); Tan 30n Sụo ( « s * ) ;  Te ú  Kang (#S;jt); Tị Yu (ă ít) ; 
Tĩan He Heng TianỴl (^a>; J3n Rui (R35); Xiù Yi Ér
(RM^); Xuẽ Ying Ping (SR3ỊI); Ýa Ping (JÌJ»); Ya Tan <3E 
à ); Yatveiyi (3E#>); Ã Ya Ping ( f iI fV Y u  Le Ning ( l ì*  
'?); zhi Xin Peng (SÍÍR); Cz.: Dinones; Kúưalmono; Micar-

dis; Mirpresoc Priton Tezeo; Tolura; ZanacodaR Dam.: Micar- 
dls; Pritort; Pin.: Kinzalmono; Micardis; Fr.: Mlcaxđis; Piitor, 
Ger.: Kinzálmono; Micardis; Gr.: Micardis; Prìton Bong Xong: 
Mlcardũ; Bung.: Micaỉdte Priton InJio: Anãtel; Aibitel; Cor- 
td; Ciesar; Etela; Hytel; Lovetel; Mistra; MyteL’ Nevvtel; Oditel; 
Telma; Telịues; ínđon.: Mìcardú; h i: Actelsar; Dinones; Kin- 
talmono; Micardis; Miipresoc Priton Telma; Toluia; Zanacodan 
Iiraeb Micardiỉt; Micardis; Pritor; Jpn: Mlcardis; Malay- 
sùr. Micardis: Mac.: Mlcardis; Predxak Neth.: Dinortes Kinzal- 
mono; Micardlỉ; Mìrpresoq PritoR Telma; Toluia; Zanacodan 
Norw.: Micardis NZ: Micardist; Phiỉipp.: Micardis Priton PoL: 
Kbưalmono; Micaidis; Pritor; Toluia; PorL: ỉũnzalmono; 
Micaidis Pritor Rus.: Micardiỉ (Mmapmc); Pritor (Ilpaírop); s. 
Afr.: Micardit; Priton Singapore: Micardis; Spain: Micardis; Pri- 
tOR Swtd.: Micardis: Switz.: Kinzal; Micardứ; Thai. : Micardis; 
Turk.: Micardis; Priton UK: Micardis; ukr.: Micardis
(MmapaRc); Pritor (IlpaftTop); USA: Micardis; Veneĩ.: Micardis; 
Pritor.
Mulh-aigradhnl Praporakons. Arg.: Gliosartan Plus; Micardis 
Amlo; Micardis Plus; AustraL: Micardũ Plus; Tvvynỉta; Austria: 
MicardisPlus; Betg.: Kũualkomb; Micardứ Plus; Twynsta; Braz.: 
Micardis Anlo; Micardis HCT; Pritor HCTt; Canad.: Micardis 
Plus; Tvvynsta; Chữe-. Cordiax D; Micardis Plus; Chincr. Micardis 
Plus (Ỉ$SR); Cz: Kìnxalkomb; MicardisPlus; PmorPlus: Twyn- 
sta; Denm.: MicardisPlus; PritorPlus; Pin.: Kinzalkomb; Micar- 
diỉPlus; Fr.: MicardisPlus; PritorPlus; Tvvynsta; Ger.: Kinzalk- 
omb; MicardisPlus; Tvvynsu; Gr.: Micardis Plus: Pritor plus; 
Twynsta; Bong Kong: Micardiỉ Plus; Bung.: MicardisPlus; Pri- 
torPlus; Indũr. Anntel-H; Aibitel-H; Conel-A; Conel-H; Etela- 
H; Hytel-H; Lovetel-H; Mytel-H; Nemel-H; Oditel-H; Telma-H; 
Telpres-H; Indon.: Micardis plus; IrL: KũuaUcomb; Micardis- 
Plus; Onduarp; PritorPlus; Tvvynsta; ItaL: Micardis Plus; Pritor- 
Plus; Malaysia: Micardis Plus; Mac.: Micardis Plus; Predxal Plus; 
Neth.1 Kinzalkomb; Micardiỉ PIuỉ; Onduarp; PritorPlus; Tardi- 
paxu Twynsu; Norw.: MicardlsPlus; phũipp.: Micardis Plus; Pri- 
torPlus; Pot.: KinzaIkomb; Micardis Ptus; Pritor Plus; Tvvynsta; 
Port: Kứualkomb; Micardiỉ Plus; PrltorPlus; Twynsta: Rus.: 
MicardisPlus (MHKapaHcIInioc); S.Afr.: Co-Micardis; Singapore: 
Micardis Plus; Twynsta; Spaim Mlcardls Plus; Pritor Ptus; 
Ttrynsta; SwttL: Micarđiỉ Plus; Switz.: Kinzalplus; Micardis 
Amlo; MicardlsPlus: Thai.: Micardiỉ Plus; Twynsu; Turk.: 
Micardiỉ Plus; Pritor Plus; UK: MicardisPius; ukr.: MicardisPlus 
(MHKapaBcIlmoc); USA: Micardis HCT; Venei: Micaidis Plus; 
Pritor Plus.
Phonnocopo tol Pteporations
usp 36: Telmisartan and Hydrochlorothiaáde Tablets; Telmi- 
sartan Tableti.

T e m o c a p r i l  H y d r o c h lo r id e  IBANM, USAN, riNNMi 
CS-622; Hidrodoruro de temocapril; Témocapril, Chtorhy- 
drate de; Temocapril, hidrocloruro de; Temocaprili 
Hydrochlondúm; TeMOKanpnna rtinpoxnopnfl. 
(+H2S,ổ/?)-6-{Kl Sh 1 -£thoxycartx3nyl-3-phenylpropyí]amino) 
tetrahỵdro-5-oxo-2-(2-thienyl)-1,4-thiazepine-4(5H)-acetic 
add hydrochloride. ■ ■ ■
C23ÍH 28^S2.H CI=5V 3,1 ..
CAS — Ũ ì902-57-9 (temocaprìl); 110221-44-8 (temocapril 
hydroờibride).
ÁTC —  C09ÀA14. :
AĨC Vét — QC09AA14.
UNII —  9G820I9SVP.

Proỉile
Temocapril is an ACE inhibitor (p. 1282.2) that has been 
used in the treatment oỉ hypertension (p. 1251.1). It owes 
its activity to the dỉadd temocaprilat to which it is converted 
aíter oral doses.
Rderences.

1. Nakashỉma M. et aỉ. Phannacoỉdnetịo of temocapiỉỉ hydrochỉoride. * 
noveỉ angỉotensin ODDvertỉng euym e ỉnhlbỉior. in renil insulBcỉency. 
Ettr J  ơ ù ĩ  Phantuụol 1992; 43: 657-9.

2. Oguchỉ H. cí d/. Phannacokỉnetỉcs oỉ temocaprỉl and enalapxlỉ in patknu 
with vuỉous degrees oỉ renâỉ insufBcienqf. ơùĩ Pharmacữiânet 1993; 24: 
421-7.

3. Funita s. a  ai. Ph«nn«coỉđnetK3 o i temocaprỉL an ACE ỉnhỉMtor m th 
preícrendal Uliary excretkm. in patỉents with impaired liver hmctíon. 
Ẽ vrJQ in PharmâcoỊ 1993; 44: 3S3-5.

4. Armkawa M. a  aL Pharmacokỉnetics and phaimacodynamics oí 
temocspriỉ during repeated dosing ỉn eỉderỉy hypertensỉve patỉeDts. 
Eur J Ỡm Pharmaai 2001; 56: 775-9.

5. Song JC. White CM. Qinỉcal phannacokỉnetỉo and selectíve 
pharmacodynamics oi new angiotensin convertỉng enzyme inhibỉtors: 
an update. Cỉin armaeatínet 2002: 41:207-24.

6. Yasunaiỉ K e ta i. Pharroacoỉogỉca] and dinical studỉes with temocaprỉl 
an angkxensỈĐ converttng enzyme inhỉbỉior that ỉs excreted ỉn the bUe. 
Cardiovasc Dnt$ Rev 2004; 22: 189-98.

Preparations
Propriatary Preparations (details are given in Volume B)
Sùigla ingradhnt Prapuiuliuia. Jpnr. Acecol.

Tenecteplase (BAN, USAN, riNNi
Tenecteplasa; Tẻnectéplase; Tenecteplasum; TNK-tPA; 
TeHeKtennac -

D0ă-L-Asparagine-117-L-glutamine296-L-alanine-297-L-ála- 
'mne-298-c-alanihe-299LL-alanine]plasminogen 'activator 
(human tissuetype) r

.Ờ s — 'Ị91588-94-0.
"ATƠ— B01AŨ1 ỉ 
"ẠTC Vet — QB01AD11.'
■ ÙNỊỊ —  WGD229Ọ42W. . - ?
Descriptíon. Tenecteplase is a 527 amino add glycoprotein 
produced by recombinant DNA technology. Ít is a modiSed 
lorm oí human tissue plasminogen activator.

Uses and Administration
Tenecteplase is a thrombolytic drug. It converts plasmino- 
gen to its active íorm plasmin, resulting in Bbrinolysis and 
dissolution oỉ blood clots. The mechanisms oỉ Sbrinoỉysỉs 
are discussed huther under Haemostasis and Fibrinolysis on 
p. 1124.3. Tenecteplase is a &brin-spedfĩc thrombolytic (see 
p. 1245.3).

Tenecteplase ỉs used similarly to streptokinase 
(p. 1503.1) in acute myocardial inlarction (p. 1257.1). It ìs 
given intravenously as a single boius dose over 5 to 10 
seconds as soon as possible aher the onset of symptoms. The 
dose is based on body-weight and ranges (rom 30 mg in 
patienis less than 60 kg to a maximum of 50 mg in those 
90 kg or above.
References.

1. Cannon CP. tt ai. TNK-tíssue piasminogen actỉvator compared vvith 
íront-loaded aỉtepỉase in acute myocardúl inỉaraỉon: results oỉ the T1MỈ 
Ỉ0B rriaL araiíàũon 1998: 98: 2805-14.

2. Assessment of the Saíety and BĨDcacy of a New Thrombolytic (ASSENT- 
2) Invesdgators. Single-bohỉS teneaeplase compared wiih ỉront-ỉoaded 
alteplase in acute myocardial iníarcúon: the ASSENT-2 double-btind 
randomỉsed o ia l Lancet 1999; 354:716-22.

3. The Assessment of the Saíety and EÍCcacy of a New Throtnbolytic 
Regỉmen <ASSEKT)-3 Investỉgaton. EÍBcacy and saíety oí teneaeplase 
in combinaôon wiih enoxaparín. abdximab. or unữaaỉonated heparin: 
the ASSBNT-3 randomised trial in acuie myocardial inỉarcũon. lancet 
2001; 358: 605-13.

4. Melzer c. ti aỉ. Rbrinolysis of acute peripberal arterial ocdusỉon vrith 
teneaeỊ^ase—* new weỉght-oprimized treacment regimen. J Thromb 
ThromMyỉù 2004; 18: 43-6.

5. Spỏhr p. a  ai. Intematỉonaỉ muỉtìcemre trìaỉ protocol to assess the 
eẻRcacy and saỉety of tenectepỉase duríng cardỉopũừnonary resuscỉtatíon 
in patỉents with oui-of-hospitaỉ cardiac arrest: the Thrombolysis ỉn 
Cardỉac Airest (TROICA) Study. Bttr J  Qin ỉnvat 2005; 35: 315-23.

6. Kelly RV. a  ai. Saỉety oí adjunctỉve ỉntracoronary thrombolytic therapy 
duxing complex percutaneous coronary intervention: initỉal experỉence 
wỉtb intracoronary tenecteplase. CathtUT Carđiovasc Inỉtrv 2005; 66: 327- 
32.

7. Assessment of the Saỉety and Efficacy of a New Treatment Sưategy with 
Percutaneous Coronarỵ Imerventỉon (ASSENT-4 PO) invesdgatOR. 
M au rỵ  versus ĩenecĩepỉase-ỉadhĩated percuianeous coronary inter- 
vendon in patients wỉth ST-segment elevaiion acute myocarđỉaỉ 
íníarctỉoĐ (ASSENT-4 PCI): nmdomised triaL. lanaa 2006; 367: 569-78.

8. HuU JE  et al. Tenecteplase ìn acute lower-leg ischemia: eỉBcacy. dose. 
and adverse events. J Vasc inurv Radioì 2006; 17: 629-36.

9. Kỉỉne JA* ti ai. Tenectepỉase ỈO treat pulmonary emboỉỉsm ỉn the 
emergency deparunent. J Thromb Thrombotyĩừ 2007; 23: 101-5.

10. Johnson KK. tt ai. Teneaeplase ÍOT malignant pericardial effuãon. 
Pharmacoứtrrapy 2007; 27: 303-5.

11. Melandri G, et a i Revỉew oỉ tenecteplase (TNKase) in the treatmem oỉ 
acute myocardUl iníarctỉon. Vasc Health Risk Manag 2009; 5:249-56.

12. Becattỉnỉ c  tt ai. HFES Study Group. Boỉus tenectepỉase for righi 
▼entride dysỉunctíon ỉn hemodyna mỉcal^y stable patỉents with 
puỉmonary embohsm. Thromb Ra 2010; 125: e82-«86.

13. Tumỉin J, a  a l A phase m  randomixecL douhỉe-blỉnd. pỉacebo- 
controũed stndy of teneaeplase íor improvement oỉ hemodỉaỉysịs 
catheter functỉon: TROPICS 3. Clirt J Am Soc Ntphroi 2010; 5: 631-6.

Adverse Efíeds, Treatment, and Precautìons
As íor Streptokinase, p. 1505.1

Porphyria. The Drug Database ỉor Acute Porphyria, com- 
piled by the Nonvegian Porphyĩia Cenơe (NAPOS) and 
the Porphyria Cenơe Sísreden, dassihes tenecteplase as 
not poiphyrinogenic it may be used as a drug of fiist 
choice and no precautions are needed.1

1. The Dnig Database toe Acuie Porphyria. Avaiiable ac http://www. 
drup-porphyna.org (accrsscd 1S/10/U)

ìnteractìons
As for Streptokúiase, p. 1507.1

Pharmacokinetics
Aíter intravenous injection in patients with acute 
myocardial iníarction, teneaeplase has a biphaác dearance 
from plasma with an initia] halí-liỉe of 20 to 24 minutes and 
a tenninal phase haỉỉ-Uỉe oí 90 to 130 minutes. It is deared 
mainly by hepatic metabolũm.
Reviews.

1. TannreU p, a  tl. PhannacokineHa and phannacodynamia of 
tenectcplaK in Rbrinoỉytic therapy of acute myocaxdiai iníarction. ơht 
Phenrumkmtt 200% 41:1229-45.

Preparatíons
Proprietary PrBparatioos (detailỉ are given in Volume B)
Single ingretBent Praparotions. AustraL: Metalyse; Austrùr. 
Metalyse, Beỉg.: Metalyse; Braz.: Metalyse: Canađ.: TNKase; 
Chữa Metalyse; Cz.: Metalyse; Denm.: Metalyse; Pin.: Meta-

All cioss-reíerences reíer to entries in Volume A

http://www
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lyse- Fr.: Metalyse; Ger.: Metalyse; Gr.: Metalyse; Rong Song: 
Mciályse; Bung.: Metalyse; IrL: Metalyse; ItaL: Metalysẽ; 
Malaỳsùc. Mecáíyse; Mac.: Metalyse; Neth.: Metalyse; Non*.: 
Metaíyse; NZ: Metalyse; PoL: Metalyse; PorL: Metãlyse; Rus.: 
Metalyse (Merrainoe); S-Afr.: Metalysc Singapore. MetaỊyse: 
Spaừr. Metalyse: Swtd.: Metalyse; Switz.: Metalyse; Thà.: 
Metaĩyse; n ớ i.:  Metalyse; ưk: Metalyse; Ukr.: Metalize 
(M msax); USA: TNKase.

Terazosin Hydrochloride
ÍBANM.USANHNNMI
íẤbbott!45975; Hidrcdonira: de terarôsina: TẹỊraị̂ stnịhy- 
:droWOTỊ;TẹrWỉ^nHkiroldorũnTerazosina,hidroc]c^rQdẹ;. 
,Tèramsin^ch|ọrhydratede:.fera^sínhỵdrpkỊorid;Teira20sinr 
ị^ roẶlpridum ; Íepa303uụa rnflpoxnópMfl. i  ;> ỉ '7Ậ 'ị
4-(4-Àmít>ò-6,7-dimethoxyquìnazDlicv-2-7fl-4-(teừahydrch2-) 
:furoyf)piperaãne hydrochlorlde dihydrate; ỗ/rĐimethoxyi 
.^ t^ hyd tofijrạó-2-;carbọnỵf)pjpera2in-fcyQq«)nazoỊirMrr 
^ am néí^ K ^ Ìọrid e dihydrâte: 
•CiàH^5ÓjraíM2Ọ=459.9 • ;  ■ ;
'CÁS ~-r- 63590-64-7 (terazũsin); 63Q74-08-& (ơntiydrous: 
'tèaãsri hydrixhhride); 70024-40-7 (teraỉosin hydrochloride 
dihydrate).
ATC— ~G04CA03. '■ •
A ĩủ vể t—  QGỘ4Ời03. ;•* ■' ' - ^
UNIi—  D32S14F082 (terazosin hydrochtoride); 8QPP8Z99Sị 
(anhydmuỉtèrcaasinhỵdnxhloride). ,

Phartnacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Terazosin Hydrochỉoiide Dihydrate). White or 
slighdy yellovv, arystalline povvder. Sparingly solublc ỉn 
vvaten véry slighdý soluble in alcohoũ slightĩy solnble ỉn 
methyl alcohol' pracdcally insoluble in acetone. A 2% 
sohidon in water has a pH ol 3.0 to 5.0. Protect Erom lighL 
USP 36: (Teraxosin Hydrochloride). A white to pale yellow, 
crystalline povvder. solubỉe in water and in methyì alcohot 
Ễreely soluble in isotonic saline solutíon; slỉghtly soluble in 
alcohol and in 0.1 N hydrochloric add; practicafly ỉnsohible 
in acetone and in hexanes; very slighdy soluble in 
chloroỉonn. Store in airtíght containen at a temperature 
betvveen 20 degrees and 25 degrees.

Uses andAdministratiọn
Terazosin is an alphapadrenoceptor blodcer (p. 1243.1) 
with actions <iTnilar to those oỉ prazosin (p. 1474.1), but a 
longcr duration of action.

It is used in the management of hypertenãon (p. 1251.1) 
and in benign prostatic hyperplasia (p. 2347.1) to relieve 
symptoms of urinary obstruction.

Terazosin is given oraUy as the hydrochloride, but doses 
aie usually expressed in tenns of the base. Terazosin 
hydrochlonde 1.2mg is equỉvaỉent to about lm g of 
teiaiosin. After oral doses its hypotensive eSects are seen 
within 15 minutes and may last for up to 24 hours, 
permitting once daily dosage.

To avoid the risk of coQapse which may occur in some 
patíents aíter the first dose the initiai dose ỉor both 
hypenenãon and benign prostatic hypeiplasia is 1 mg of 
tẽiãzosin at bedrime, increasỉng gradũălly at intervals oỉ 7 
days according to the patìent's response. Forhypertension 
the usual maintenance dose is 2 to 10 mg once daily and the 
usual maxũnum dose is 20 mg daily in a single dose or tvvo 
divíded doses. For benign prostatic  hyperplasia the usual 
maintenance dose is 5 to lOmg once daily.
R e v ie w s ,

1. Tltmarsh s. Monk JP. Tcmosin: a rcview of ÍIS pharmacodynamíc and 
phannacokinedc propertio. and thcrapetiric e/Hcacy in cssential 
hypertendon. D nip 1957: 33: 461-77.

2. Achari R.LadduA.Terazodn:a ncwalphaadrenooptorblocklngdni( .J  
d iu  Pharmaal 1992: 32: 320-3.

3. WU(TJ, cra/. Teraaosỉn torbcnỉgn prostatic hyperplada. Avatlableỉndie 
Cochnne Database o( Synanailc Seviem; bsuẽ 1. C hldiotec John 
VVOcy: 2000 (accescd 01/02/06).

Adverse Eữeds, Treatment, and Precautìons
Aỉ lor Prazosin Hydrochloride, p. 1474.3.

Overdosoge. A report ol sinus bradycardỉa and hypo- 
tension assodated with ingestion oỉ 300mg oỉ terazosin 
wĩth suỉtídal in ten t1 The patient recovered with no 
sequelae aỉter supportive neatment with atropine and 
intravenous Quidỉ.
1. s«ak C-J. Lỉn C-C Acute Inioxicatloa whb caa20dn. Am J SntBỊ Mtd 

2008:26:117.e3-117.c6.

Poq>liyria. The Drug Database for Acute Poiphyria, com- 
pfled by the Nomegian Poiphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes terazosin as prob- 
ably not potphyrinogenic it may be used as a-drug o! Ễrst 
choice and no precautionỉ are needed.1

1. th e  Dniị Database (or Acute Poiphyiia. AvailaUe ac hnp-.//www. 
drup-poephyna.oij (accosed 13/10/11)

Urinary incontinence, For teỉerence to udnary incont- 
inence assoáatcd wìth teraTOsin, see under Advene ESects 
oỉ Prazosin Hydrochloride, p. 1475.1.

Interaơỉons
As for Prazosta Hydrochloride, p. 1475.1.

Pharmacokinetics
Teiazoán is rapidly and almndr compỉetely absorbed hom 
the gastrointeỉtinal traa  aỉter oral doses; the bioavaũabilỉty 
is leported to be about 90%. Peak plasma concentratìons are 
achieved in about 1 hour. Terazosin is 90 to 94% protein 
bound. It is metabolised in the livec one ot the metabolites 
is reported to possess andhypertensive activity. The hatf-lỉfe 
in plasma is about 12 houis. Terazosin is excreted in ỉaeces 
vỉa the biỉe, and in the uiine, as unchanged drug and 
metabolites.

PreparaHons
Propriatary Preparolions (detailỉ are given in Volume B)

Single ingredient Preparotiam. Arg.: Andiin; Benaprosc Blavũi: 
Eglidon; Flumarc Fosfomik; Geriprost; Isontyn; Panaptosc 
Proxatan; Rotìaxt; Teril; AustraL: Hytrin; Aiâtria: Urocard; 
Uroũo; Vĩcard; Bdg.: Hytrln; Tetazo$âbb; Uro-Hytrint; Braz.: 
Hytrin; Canađ,: Hytrin; Chile. Adecun Hytrin; Ckina: Hyrrin 
(® Ịf %.): Jun Yi (i&it); Ke Pai (ÕT*); Luo Di Er (ỹ aâ t); Mei 
u  Chang (Hffi«); Ou De Man ( » » jlt); Pai Su (* â ) ;  Shi Ai 
Te (H3t#); Tai Le {**); Yue Ke (&%); zheng ShuJĩEẩff); 
Cz:: Hytrin; Komam; Dernn.: Sinalía; Fr.: Dysalía; Hytrine; 
Ger.: Hottin; Heitrin: Tera; Terablodc Teianat; Terazidf: Tera- 
zoflot: Qr.: Hytrin; Vlanodiin; Rong Kong: Hytrin; Rung.: 
Hytrin; Setegiỉ; /nd&c Goteia; Hytrin; olyster; Zyodn; btdon.: 
Hytrin; IrL: Benph: Hytrin: Israel: Hytrin: ItaL: Extetsỉn; Ezosi- 
na; Itrin; ProstadL' TeraAuss: Teraprosc Unoprosc Urodie: 
Malaysia: Conmy: Hytrin; Ralsin; Terasin; Mac.: Adecui; 
Hytrin; Romaken; Neth.: Hynin: Non*.: Sinalía; NZ: Hytrin; 
Phũipp.: Conmy; Hykon Hytrtn; Hyzin; Lotendn; PoỊ: Hytrin; 
Komam; Setegis: Tesin-h Port: Hytrin; Kĩu.: Komam (Kbpaax); 
Setegls (CerenK); SẠ/r.: Hytrin; Singapore: Hytrin; Terasin; 
Spain: AUaprost; Deflox; Magnurol; Mayul; Sutìh Teraumon: 
Zayasel; Swed.: Hytrinex; Sinalỉa; Switz.: Hytrin BPH; Thai.: 
Hytrin; Turk^ Hytrin; Teranan Teraumon; Tezoteva; UK: 
Hytnn; Ukr.: AUater (Amịaiep); Komam (KopHaM)f; Setegis 
(Cererac); USA: 'Hytrin; Venez.: Adecun Hyưin.

Phcrmocopoeni Praporations
USP 36: Terazosin Capsules; Teraxosin Tablets.

Tertatolol H ydrochioride (BANH riNNM Ị 0  
;.H iệ i^ W ^ d e  .^ a to (ố f  ̂ ^ ^ ^ (te ịta ịa lo l ọir !tertatọfoij
hý*< xhậridẹ);'.SẸ 2395 i^ ^ toịo l^ ỉ^ tertato ló l: hỹdtCK 
c±ilọndejt; TeTQtpíôi, ạiìọrttydrate de; ỳẽrệacoíól, hidrodoruro 
de;. ịertptọÌỊốlí-. ̂ rochlpridum ; TepTạTonona rkựỊpoxnopvvL 
0±flr{tertréutyiamino)-3-(thiochrofTian-8-yfõxỹ)propanr2-iil: 
hydrochloride-7-i- , ^
G)6HãN02Sdda=33T.9

:GẠS ^-ử7St% *Õ  (tertatotol); 3358Ữ-30-2 (tertatoiol hydro- 
cbloride). ■ ! ' '-■■■■- ■■■ ’ r '
ATC—  C07AA16.
ATC Vet — QC07AA16.

Profile
Tertatolol is a non-cardioselective beta blocker (p. 1316.3). 
It is reported to lack intrinsic sympathomimetic activity.

Tertatolol iĩ given oraliy as the hydrochloride in the 
management of hypertension (p. 1251.1) in a dose of 5 mg 
lenatolol hydrochloride once daily, increased to 10 mg once 
daily if required.

Reíerences.
ỉ . Tone-Amỉone G. rí aL Eemodynamỉc eSects ol  rrrn tm nn. an 

incravenaiư dual endothdỉn recepior aũỉagonist. in patíena wỉth dan  
m  to IV congeativg  h eu t tdhiR. c ừm itáan 2001:103:973-80.

2. TovarJM .ChinuJ6.Texoxnaninthetreatm entcdacuteheantallnre. 
Am  tomTtuadưrìOOÌ: 37:1877-83.

3. Cotter G , e d .  The hemodynamic and oeurohonnonal eHeea of lim 
doiei ủt tennentan (an endothdln A/B receptor antaỊonig) ln padenq 
with acute heait tailure. BurJ H tart F*a 2004; 6:601-9.

4. McMunay u v ,  t í  tL  ggeett ó t n m trrttm  on synptoms and dlnlnl 
ou taxna in pademi wtth acute hean  M nre: the VÕtlTAS nndnmlTrd 
controAed triab. JAMA 2007; 298:2009-19.

T k id e n o l  ỊríNNi
'4ir-T558;Tiadéno)rnadenolbrn;Ti4afleHO/i. ■ 
;2i2*-(Đeamethy(éneditf)ibJdiethànoÌ: -- í • ■'-■■■' :l . • : V 
ỉC,4HaoOỉS2=29Í5 •’■■■ -■ -  ■ •
£A 5,^6964-20-T. '• ; ; '■ ■' " • ■
-AỊỊC — CĨOAXÕÌ
ATC Vet — QCIOAXQĨ, 7 ' ' r >'-J ' - --
UNỊI — 2225ỉ270CX . .' - - .

Proỉiìe
Hadenol is a Iipid regulating drug used in the treatment of 
hyperiipidaemias (p. 1248.1). The usual oraỉ dose is 1.6 to 
2.4 g daily in dỉvỉded doses.

Preparatíons
Propnetary Preporolioni (details are given in Volume B) 
Sóigie-tngredient Preperolions. Mon.: Ponlipol.

Tkagreior /BAN, USAN, 4NN)
,^ỊtCÌ26532XX; AZD-61 Tỉagréĩoìr Tĩcàgrerorum; TMKa-' 
^aặbop.
^5^3/yS)-3-{7-flớ/l25)-ÍH[3>4^p9fluóroj3heny0c^:l9prppyG 

[ạiminolT^^rọpyỊsụỊíạn^-S^Ụ^ltnãỊdótAí-dlpynmidin- 
'ị^5:(24Tydroxyethoiv)cỹẽÌopẹntãnẹ^l4ĩdioJ.Ị-' V 
. .c á ^ y F 2 ^ s p 4 $ = 5 2 i6  í r  . . .  .
G4S -̂ 274653-27-1 '
ATC — B01AC24.
ATC Vẹr — Q80ỈẠC24. ■ - •
m iẶGỤm i4fíVC ’

Usesand Administration
Tỉcagrelor ỉs an adenosine triphosphate analogue and acts aỉ 
a reversible purinoreceptor P2Y12-antagonỉst in a ehnilar 
manner to dopidogtel (p. 1342.3), inhíbiting adenosine 
diphosphate-medỉateđ platelet aggregation. It Is given 
orally, usually with low-dose aspiiin. for the preventíon of 
thromboembolism in patientỉ with acute coronary 
syndromes. A single loadỉng dose of 180 mg is gịven, 
lollovved by a maintenance dose oỉ 90 mg twice daily. 
Reíerences.

1. Waflendn I* ita L  PLÁTO Investigators.ĩicagrdorversusdopidogrdia 
patíentswUhacutecorooarysyndiocaeỉ.N£^/JMc!rf2009;3élỉ Ỉ04S- 
57.

2. Andenoo SD, et aL Efficacy and saíety of dcagreỉor a rtvexsỉbk P2Y12 
recepcor antagonisL A m  Phtmnaeữtíttr 201Ọ: 44:524-37.

3. Gurbd PA. Ã  aỉ. Tlcagreỉor ỉor the treatment oỉ arterial thRMnbosiỉ. 
Experỉ Opin Pharmaatktr 2010: 11: 2251—9.

4. Abergeỉ E. Nỉkoỉsiqr E* Hcagreỉor an ĩnvestígatỉonaỉ oraỉ antípiatdet 
treaoneot ỉor reduỏkm oímạỉor adverse cardỉacevents ỉn patíencs wỉth 
acute CDronary spndrooe. vête Health Risk Ềiarutg 2010:4e 943-77.

5. Hawatskas JJ. c ã rk  SM. Tỉcigrelon a novd revẽnỉbỉe otaỉ antỉpỉatekt 
agent. Cantíol Rrv 2011; 19: 9S-100.

6. JĨmes SK. <r a l. Tlagrdor versus dopidogrd In patíena with acute
coronary syndromes imended íòr non-ỉnvastve managemenc subsmdy 
írom prospectỉve cmdomỉsed PLATdet ỉnhỉbitioa and padenc Outcomes 
(PLATO) triaL BMJ 2011; 342: d3527.

7. NỈCE Tỉcagreỉor ỉor the treatment ol acuie CDtonary syndromes (ỉssucd 
October 2011). Availabỉe ah http://www.nlce.Ofg.ok/guỉdaoce/TA236/ 
Guỉdance/pdf (accesed 04/03/12)

Preparations
Propriekưy Preparations (detaíls are given ỉn Volume B)

Sỉngle ingradĩiiư Proporolions. Fr.: Artex; Gr.: Artexalt; IrL: 
Arìéxalt: Netíu: Aitàc Port: Artex.

Tezosentan b  an endothelin receptor antagonist that bas 
been studied in acute heart íailuré.

Adverse Effects and Precautìons
The most common ađvene eãea  assodated vvith the use oi 
ãcagrelor (as vvith other reverâble purinoreceptor P2YU- 
antagonist) is bleeding dỉsorders (ỉee ESects on the Blood, 
under Adverse ESects and Precautions of Tỉdopidine, 
p. 1512.3). Tỉcagrelor should not be given to pátỉents with 
haematopoietic disorders such as neutropenỉa or thrombo- 
cytopenia, haemonhagic dỉathesis or other haemonhagic 
disorden assodated with a prolonged bleedỉng time, or 
oondidon with an inaeased risk oỉ bleeding sudi as peptic 
uicer disease, intracranial haemonhage, or moderate to 
severe liver dysfunction. To avoid excessive bleedỉng, 
treatment with ticagrelor should be stopped 5 to 7 days 
beíore electíve suigeiy. Treatment should not othcrwise be 
prematurely stoppéd or interrupted; hovvever, u  this is 
necessary becausé oỉbleeding, ticagrelor shonld be testarted 
as soon as possible to avoid the risk oỉ stent thrombosis, 
cardiovascuỉar death, or myocatdiaỉ ìnỉaicúon.'

Mild to moderate dyspnoea, that often resolved vvithout 
the need lor treatment, ỹvas also commonly assodated wỉth

The Symbol t  denotes a preparation no longer actívely marketed The Symbol Qs> denotes a substance vvhose use may be restricted in certain sports (see p. viii)

http://www.nlce.Ofg.ok/gu%e1%bb%89daoce/TA236/
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the use oỉ ticagrelor. It should be used with caution in 
patìents with a hỉstory ol asthma or chronic obstructive 
puimonary disease; nõ spedtic treatment is suggested íor 
those who develop new, prolongcd. or vrorsened dyspnoea, 
hovvever, u  dyspnoea is not tolerated u x  licensed produa 
iníonnatìon iccommends that treatment with ticagrelor be 
stopped.

Ãsymptomadc ventricular pauses have been repoited 
bom eariy đinicãl studỉes and dcagrelor shouỉd be used with 
cautìon in patỉents with an increased risk oỉ bradycardic 
events and in those taking drugs knovvn to induce 
bradycardia (see below).

Serum creatinine levels may inarease during treatment 
with ticagrelon renal hmction should be cbeckeđ One 
month aftẽr stanỉng treatment and tbereaỉter at appropriate 
intervals. Serum urỉc add levelỉ may also inãêasê and 
ticagrelor ỉhould be used with caution in patients Yvtth a 
history of hyperuricaemia or gouty anhritis; use in uric add 
nephropathy iỉ not recommended.
Reíerences.

1. GafU* MA. Wiksman R. OvcrvievK of the 2010 Food and Drtig
Adnúninmiun Cardlovaseular and Renal Drujs Ađvúury Comminee
meeting rcgarding ticagrelor. ơrailation 2011: 123: 431-6.

Interactions
Ticagrelor is mainly metabolised by cytochrome P450 
isoenzyme CYP3A4 and to a lesser extern by CYP3A5. The 
use o( both sưong inhibitors and inducers of CYP3A should 
thereỉore be avoided at the same time a$ ticagrelor use. 
Ticagrelor. itselí. iỉ a mild inhibitor of CYP3A4 and as ru ch 
should not be given with CYP3A4 substrates that have a 
narrow therapeutic index. such as dsapride or ergot 
alkaloids. It also inhibitỉ the p-glycoprotein ơansponer 
System and thus digoxin and ddosporin levels shouid be 
monitored ư starting or changing ticagrelor theiapy.

UK produCT inỉocmatỉon advises caution in the use oi 
ticagrelor with diugs known to cause bradycardia, such as 
beta blockers, caldum-channel blockerr, and digoxin. 
Additionally, caution is needed when used with drugs 
knovra to alter haemostasis. Due to reports oỉ cutaneous 
bléeding with SSRIs, cautìon is advised when giving these 
anddepressants with tìcagrelor.

Pharmacokinetícs
Ttcagrelor is rapidly absorbed frotn the gastrointestinal tract 
with a mean absolute bioavailability of about 36%. Both 
ticagrelor and ìts active metabolite are extensively bound to 
plasma proteins (>99.7%). The systemic exposure to the 
actỉve metabolite is about 30 to 40% oí the exposure to 
tìcagrelor. The steady State volume of distributìon ỉor 
tícagrelor is about 80 litres and the mean haU-Uỉe is ạbout 7 
hours ỉor tỉcagrelor and 8.5 to 9 hours ỉor the active 
metabolỉte. Tĩcagrelor is mainly metabolỉsed in the liver by 
the cytochrome P450 isoenzymes CYP3A4 and, to a lesser 
extent, CYP3A5. The primary route of elimination of the 
major metabolite of dcagrelor is likely to be biliary secredon. 
Recoverỵ oỉ tícagrelor and its major metaboliie in the urine 
were len than 1% oỉ the dose.

Preparotíons
Propòeấory Praparatiora (details are given in Volume B)
Singếe ingrtBart Prtporotiona. Bdg.: Brilique: Braz.: Brilinta; 
Denm.1 BriHque; Fr.: Biỉlique: Gtr.1 Brilique; Gr.: Brilique: IrL: 
Brilỉque; Possía; ĩsraet. Brilinta; Neth.: Brilique; Nbnv.: Brili- 
que; PoLĩ Bnlique Possia; PurL: Brilique; Possia; singapore, 
Biĩlinta: Spaùv, Brilique; Sweđ.: Brilique; Switz.-. Brilique; 
ThaL: Bdlinta; tac BriEque: USA: Brilinta.

Tĩdopidine Hydrochloride
ỊBANM, USAN, HNNMỊ
'53-32Q?:4<>3^ yidtpdpruro' de. tidopidina; Tìdopidina, 
hjdrodoairo.de: Tịdopidĩne, Chlorhydrate de; Tĩdopidinhy- 
'drôchlorid; JidOpkíưii i^rõchk5ndúm; Tiklopidiinihydrok- 
h n d ị .  TỊỊdọi^ò.ịịidrotìorữr: .Tìktopidinhitíroldorid; Tìktopỉ- 
din^ydĩọộhlpri^Tiklop.idinhydroklorid; Tikiopidino 
ĩíidróchlondasClBKÍidrMÁviHạ rvụựxaxnopna. 
5X2<liìạroberayí}r43,6^etrahydrothiẽno[3.2-c]pyridine 
.hydróàtóộde.^.-r/-:% V '. :' : .. . •
C ^ g ^ H d ^ O O Ì ' ' ,  - - - ' -
£AS\ — 55/42-85-3 :Ịtìdopiđne); 53885-35-1 (tidopidine 
.hydrochloride).''-- 
ATC ̂ -tiOlACQÍ I ' - 

Ýèi_—  QBOI AC05. ~ '  .
ỵ m — AÙ49i4fMF:--- - -

Pharmocopoeias. In Chới.. Eur. (see p. vii), Jprt. and us. 
Ph. Eur. 8; (Tỉdopiđine Hydrochloride). A white or aỉmost 
white, crystalline powder. Spaiingly soluble in water and in 
dehydrated alcohol; very slighdy soluble in ethyl acetate. A 
2.5% soludon in water has a pH of 3.5 to 4.0.

USP 36: (Tidopidine Hydrochloride). A white or aỉmost 
white, crystalline powder. Sparingly solnble in water and in 
alcohol; very slighdy soluble in ethyỉ acetate. Store in 
aỉrdght contaỉneis at a temperattne below 30 degrees.

Uses and Administration
Tidopidlne hydrochloride ỉs a thỉenopyridỉne antíplatelet 
drug used In thromboembolic đisordeis (p. 1273-2). It is a 
platelet P2Yt]-receptor antagonist that acts by inhlbiting 
adenosine dlphosphate-medỉated platelet aggregatíon. It 
may be given prophylactìcally as an altematíve to aspirin ỉn 
padents at risk of thrombotíc stroke (p. 1269.2) and in the 
management of intermittent daudicadon (see Chronic 
Ocdusive Peiipheral Arterial Disease. p. 1272.3) and 
ischaemic heart dỉsease. It is also Iicensed as an ađjunct to 
aspidn for the pteventíon of subacute stent ocdusion aỉter 
intncoronary stendng (but see Reperỉusion and Revascu- 
larỉsadon Procedures,'below). Tỉdopidỉne may also be used 
to prevent ocdusion and platelet loss during extracorporeal 
drculatory procedures.

In the prevention of thrombotic stroke, and in 
in term itten t claudỉcatỉon. ttdopidine hydrochloride is 
givcn orally in a dose oi 250 mg tvvice daily, with meals. For 
the prevention oí subacute stent ocdusion aíter intracor- 
onary stenting tidopidine hydrochloride is given in a dose 
of 250 mg twice daily (or 4 weeks. starting at the time oi 
stent placement

Regular haematological monitoring is required duríng 
tidopidine therapy (see Adverse ESects ạnd Precaudons. 
below).
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Reperfusion and revasadarìsation procedures. Coronary 
stents are vvidely used as an adjunct to angioplasty to pre- 
vent acute vessel dosure and to reduce restenosis (see 
Reperíusion and Revasculaậsatỉon Procedures, p. 1259.2). 
Subacute thrombosiỉ is a major complicadon of their use 
and patients were initially treated with an aggressive com- 
bination of anticoagulants and antiplatelets. However, it is 
now geneially recognised that antiplatelet drugs alone aie 
adequate in most patients.

Early studies'"4 ỉound that tìdopidine for 4 to 6 weeks 
aỉter stenting, given with long-teim aspirin, was at least as 
eSective as an oral antícoagulant with aspirin. with some 
stutSes shovving bcne&t in tenns oỉ thrombosis1'4 or bleeding 
complicatíons.1 However, the risk oỉ neutropenia limits the 
use oi tidopidine, and dopidogrd is now generaQy 
preíerred. although there Is some evidence5 that shorter 
courses oỉ tidopỉdine (2 weeks) may be acceptable.

Hdopidine has also been reponed* to improve the long- 
tenn patency oi saphenous vón bypass giaỉts used to treat 
peripheral vascular disease in the ỉegs.
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Adverse Eữects and Precautìons
Bleedỉng is the most commonly repotted advene eữeCT with 
thienopyridines; skin rashes may also occur, and gastro- 
intestinal distuibances a n  common with tidopidine. Blood 
dyscrasias, induding neutropenia, thrombotic thrombo- 
cytopenic purpura. and aplastic anaemia, have occurred. 
There have be en reportr of hepadtis and cholestatic 
jaundice. Blood-lipid concentradons may increase during 
ĩong-term therapỹ.

Tidopidine and other thienopyridines ỉhould not be 
given to padents with haematopoietíc disorders su ch as 
neuưopenia or thrombocytopenia, haemotThagic diathesis 
or other haemonhagic disorders assodaied wỉth a 
prolonged bleeding time, or condidons vvith an increased 
risk of bleedmg such as pẹptíc ulcer disease. acute cerebral 
haemoưhage, or severe Iiver dysíuncdon. Full blood coonts

should be peiỉonned beỉore starting treatment with 
ddopidine and every 2 weeks during the first 3 months oỉ 
therapy. If tìdopiđine is stopped duiỉng this pcriod, a full 
blood count should be pẽiỉonned vvithin 2 weeks of 
stopping treatment. Condderadon should be given to 
stopping ddcpỉdine therapy 10 to 14 days beỉOK electíve 
sutgèry"

ữkcb on the biood. Severe neutropenia or agranulocytoỉis 
may OCCUT in about 1% o{ padents gỉven tìdopidine1 and 
ỉatal inỉecdon has been reported.2 Neuưopenia usually 
develops vvithin the fiist 3 months of theiapy and is rever- 
sible on stopping ddopidine. but there has been a report3 
oỉ a delayed reacdon that occurred 18 days aỉter tídopi- 
dine was stopped. Isolated thrombocytopenia occun in about
0. 4 .  oỉ padents and thrombotíc tkrombocytoperãe purpura 
(TTP), somedmes fatal, has occurred.1-44 The rate 0i  TTP 
assodated wỉth ddopidine use in padents with stents has 
been estímated at between 1 in 1600 and 1 in 5000.* Con- 
versely, good results have been achỉeved with ddopidine 
as a ưeatment for thrombodc thrombocytopenic 
purpura,’-10 but it should only be used with extreme cau- 
tíon." Aplastíc ạnaemia has also occurred rarely vvith 
tíclopidine.1'12

Clopidogrel has also been assodated vvith blood 
dyscrasias. Up to August 2004, the Ausưalian Adverse 
Drug Reactions Advisory Committee (ADRAC)IJ had 
received 80 reports o( blood dyscrasias assodated vvith 
dopidogrel, although tídopidine was assodated with a 
much higher rate ol reports. Individual cases oỉ thrombotíc 
thrombocytopenic purpura and haemolytic uraemic 
syndrome,M,M7 aplastìc anaemia," leucopenia.1’ and 
acquứed haemophilia A,20 have also been reported. 
HoWever the mõst ửequendy reported adverse effea of 
dopidogrel, as with other antithrombotics such as prasugrel 
and tìcagrelor, is bleeding, particulariy when given with 
other drugs aííecting coagulatíon; ADRAC had received 130 
reports of haemorrhagic events, leading to latalitíes in 18 
cases following the use of dopidogrel.'3 The ra te of major 
bleeding events vvith tícagrdor is similar to that with 
dopidogreL21
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EBtds on the gastroỉntestinal trad. Diarrhoea is a com- 
mon adverse eíĩect of tidopidine therapy; it usually OCCUIS 
during the first ỉew months of therapy and resoỉves vvithin 
1 to 2 weeks vvithout stopping therapy. Hovvever, there 
has been a repon' oỉ diarrhoea and weight loss of 2 
months duration that first presttited 2 years aíter tidopi-

All cross-reíerences reíer to entries in Volume A
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dine was started; diarrhoea resolved when ndopidine was 
wỉthdrawn.

1. Man$oor GA. Aàz K. DeUyed chronic dỉarrbea and wdght ỉoss possỉbỉy 
đue to ddopidtae therapy. A m  Pharmaeoứttr 1997; 31: 870-2.

Effeds on fhe Ịoinis. Acute anhritis assođated with a dif- 
{use rash develóped in a patient shortly after starting treat- 
ment with tìdopidine.1 Both the rash and the arthritù 
resolved on withdrawal, and it vvas suggested that a 
hypersensitìvity reaction might be involved. One case of 
polyarthritis and 3 cases of arthralgia assodated with tído- 
pidine had been reported to the UK CSM up to March 
2001. Two cases of acute arthritis have also been reported2 
with clopidogrel; symptoms developed 2 to 3 weeks aíter 
starting tteatment and resolved aíter stopping.

1. Daldk HA. rt aL tldopidlne usodated with acute inhrtth. BMJ 2002: 
32* 27.

2. Garg A. t í  ai. Clopỉdogrel assotíated with acute arthritis. BMJ 2000; 320: 
483.

Ettects on the Iddneys. A reversible deterìoratìon in renal 
lunctìon has been reported in patients given ddopidine 
after coronary stent implantation. 1-2 There has also be en a 
report1 of membranous nephropathy with nephrotic 
syndrome in a patient receiving dopidogrel.

1. Elsman p, Zỉjlstra F. Tldopidinc and renaỉ hinctỉoa. Lanctt 1996; 348; 
273-4.

2. vtrdee M. tí ai. Hcỉopỉdine and renal ỉunctíon. Lanat ỉ 996; 348:1031-2.
3. Tholl u, tí ai. Clopidogrel and membranous nepbropathy. Lanctí 1999; 

354: 1443-4.

Effects on the liver. Cholestatìc hepatitis has been reponed 
in patients receiving tidopidine and is usually reversible 
when tidopidine is stopped.1'2 However, there have been 
reports of persistent cholestasis after tidopidine with- 
drawal.° A case of granulomatous hepatitís has also been 
reported.6 Clopidogrẽl was substìtuted for tídopidine in a 
patient who had developed raised liver enrymes during 
tidopidine treatment-7 liver en2yme values retumed to 
normal duiing contínued dopidữgrel therapy. However, 
there has been a report* of hepatotoxidty with dopido- 
grel.

1. Casâdy u ,  tí ai. Probabỉe tìdopấdine-induced chotesutíc hepatitỉs. A m  
Pharmacotíưr 1995; 29: 30-2.

2. Pérex-Balsa AM, tí aỉ. Hepatotoxỉtíty đue co tídopidine. Ann 
Pharmaather 1998; 32: 1250-1.

3. Skumỉk YD, tí ai. Tỉdopidine-induced choỉesutỉc hepatiús. A m  
Pharmaather 2003; 37: 371-5.

4. Collvicchỉ p. tí ai. Tĩdopỉdlne-induced chronic choỉestatỉc hepatítis: a 
case report. Cun Ther Ra 1994; 55: 929-31.

5. Mambdli E  tí ai. Severe ridopidine-induced cholestaóc syndrocne. 
Bỉood Purif2007; 25:441-5.

6. Ruiz-Valverde p, tí ai. Tỉdopidine-induced granuiomatous hepatíds. A m  
Pharmacother 1995; 29: 633-4.

7. Zeolỉa MM. Carson JJ. Successíul use of dopidogrel for cerebrovascular 
acddent in a padent with suspected tídopidine-induced hepatữtoxidty. 
AmI Pkarmacotítcr 1999; 33: 939-41.

8. WUlens HJ. GopidogreMnduced mixed hepatoceỉỉuUr and cholestaúc 
Uver injury. Am J Thtr 2000; 7: 317-18.

Effectỉ on the lungs. Bronchiolitis obliterans-organising 
pneumonia developed in a 76-year-oId woman receiving 
tidopidine and prednisone for temporal aneriós. 1 The con- 
dition resolved over several months when tidopidlne was 
withdrawn.

1. Alonso-Martỉnex JL, tí ai. Broncbiolỉtis obỉíterans-orgaaisng pneu- 
monla caused by áđopidine. Arm tntem Med 1998; 129: 71-2.

Porphyria. The Drug Database for Acute Potphyria, com- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Cenơe Sweden, dassihes tidopidine as 
probably porphyrinogenĩc it should be prescribed only for 
compelling reasons and precaudons should be considered 
in all parients. 1

1. The Drug Oatabase for Acute Porphyria. Available a t  http://www. 
drugs-porphyrta.org {accessed 19/10/U)

Interactions
Tidopidine should be used with caution in patientỉ 
receiving other drugs, such as anticoagulants and 
antiplatelet drugs, that increase the risk of bleeding. 
Tỉdopidine ỉs an inhibitor of cytochrome P450, induding 
the isoenzymes CYP2C19, CYP2D6, and CYP2B6, and may 
inhibit the metabolism of other drugs that are metabolised 
by this route. The dearance of tidopidine may be reduced 
by cỉmetídine. Corticosteroids may antagonise the effect of 
tìdopidine on bleeding tíme.

Antkoagulants. Use of tidopidine with antícoagulants 
may increase the risk of bleeding. However, tidopidine 
has been reported to antagonise the eSẹa of acenoaum arol 
(see Antiplatelets under Interactions of Warfarin, 
p. 1532.3).

Ạntiepileptícs. For a report of acute phenytom  toxidty in a 
well-stabiỉísed patíent foIỉowing addition of tidopidme, see 
p. 545.1.

Codergocrine. A study1 in healthy subjects ỉound that 
codergocrine mesiỉate reduced the plasma concentration

of ddopidine, probably by inhibiting its uptake bom the 
gastrointestina] tract by organic anlon transporting poly- 
peptide (OATP)-B.

1. Lu W-J, tí ai. The eữcas oi ergoỉoid mesylates and gỉnkgo biỉoba on dìe 
pharmacokinetícs of ddopiđỉne. J ơừỉ P ham uai 2006; 46: 628-34.

Xanlhines. For reỉerence to the eỉỉect of ddopidine on 
theophylline half-life and plasma dearance, see p. 1236.3.

Pharmacokinetics
Tídopidine is rapidly and almost completely absorbed bom 
the gastrointestínal tract It is about 98% bound to plasma 
proteins. The terminal haU-Uỉe duiìng chronic dosing is 
reported to be about 30 to 50 hours. Tỉdopiđine is 
extensively metabolised in the liver. About 60% oỉ a dose is 
excreted in the urine as metabolites and 25% in the ỉaeces. 
Reíerences.
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Preparations
Proprietary Preparatioos (details are given in Volume B)
Single-ingredient Praporations. Arg.: Dosier; Tidid; Trombenab 
AustraL: Tididt; Tỉlodene; Austrúr. Thrombodine; TUdid; Belg.: 
Tidid; Braz.: Desagreg; plaketar Plavasc Tidid: ndobab Chũr. 
Aterodan Plaquedl; Tldidt; Chitur. Ban Su Ợ&M); Bang Jie 
Qing (^ líỉS ); Cisen (MẪ)t); LÍD e(ýjfặ); Qi Luo ỢH&); Tailu- 
da (é m ằ );  Tlan Xin l i  Bo Tldld Yu
Chuan Tong (5JỈ|51); C i: Apo-Tỉc Ipaton; Tagren; Tididt; Fr.: 
Tidid; Ger.: Tiklyd; Gr.: Anghostan; Etíariol; IriAexin: Labortì- 
na; Neo Pulvigab Neo^mnipen: Ruxicolan; Tỉdid; Tĩdodone; 
H'ong Koty. Aplakec Tỉdid; Tỉpidin: Hung.: Adotin; Aplatíc 
Ipatoru Placor Tldỉd; Tídogab Inđia: Aplaket' Hdobest; Tldop; 
Tỉdopid; Tikleen; Tyklid; Indon.: Agulan; Cartrilet' Godid: 
Nutadapide; Pidodin; Platídine: Tícard; Tidid; Tldon: ndophan 
Ticuring; ItaL: Andgreg; Aplaket' Chia ro; clox; Fluilast Flupid; 
Pluxidin: Klodỉn; Opteron; Tidodone: TUdid; Jpn: Panaldine; 
Maỉaysia: Antígreg; Aplaket; Strokan: Tidid: Tldopinet; Tỉpí- 
din; Mex.: Tỉdidt; Norw.: Tldid; Phũipp.: Clotìdonef; Tidid; 
Tikpid; Vasopid; PoL: Adoón; Apo-Clodin; Idopid; Iíapidin; 
Tldld; Tído; PorL: Aplakec Betliíe; Klodipint: Movin; Plaque- 
tal; Previta; Tidodix: TidopaC Tiklyd; Tlropa; Trombopat; Rus.: 
Tidid (Traama); Ttdo (Tmoio); Tlkleen (TiouiHH)t; Sãtgapore. 
Antigreg; Aplaket: Ticlid; Tiodin; Tipidin; Spain: Tidodone; Tik- 
lid; Swed.: Tldldt; Thai.: Aplaket; Cenpidine; Sldott; Ticlid; 
Tido; Tidodin; Tidopine; Tilopin; Tĩpidine; Viladilt: Turk.: 
Agretik; Tidid; Tỉdocard: UAE: Ticopar; Ukr.: Adotin 
(AxnoTHH); Ipaton (HnaroH)t; USA: Tidid: Vena.: Tidid.
MuiH-ingredient Praparations. ỉndia. Astic.
Pbormocopoetd  Preparaiiovis
USP 36: Tỉdopidine Hydrochloride Tablets.

Tỉlisolol Hydrochloride ỊriNNM) ®
Hidrodoairo dẻ tilisolol; N-696;^Tilisọlol; Ghlorhydrate de: 
Tilisololi Hydfochlóddurn; T^H3oiạổĩìa rMtìpòxtìopidA-.. v 
(±)~4-[3-(íe/T-Butylárritno)^2-hỵdroxypropoxyJ'2'-mẹthỵliso- 
arixistynlhýdi^tộìidế. ■
C17H24NJ03.HCri3ito:8
C4S —  85136-71-6 (tilisobl); 62774-96-3 (tìlịsọlol hydro- 
chloride). '

Proỉile
Tilisolol hydrochloride is a non-cardioselective beta blocker 
(p. 1316.3) w ith  direct vasodilator activity. It is used  in  the 
managemenc of angina pectoris (p. 1254.3) and hyper- 
tension (p. 1251.1) in oral doses of 1 0  to 2 0  mg once daily; 
up to a maximum of 30 mg once daily may be used if 
nẽcessary.

Preparations
Proprietary Praparaiians (details are given in Volume B) 
Sũigle-ỉngredient Preparaiions. Jpn: SelecaL

Timolol Maleate ÍBANM, USAN. HNNMI ®
, Maíeáto 'de, Xin^tolÍMalẹa^-Timolol,
maléate de;rĩìmq[oi ^l^K>d.eVtiniolộkíríạfeióát: Tìmolọli, 

iMàieasr TlfhofolimạíeaattỊji71íĩiolôiro‘imáleatay,i Timololma-
leab, Tìmộlbl-píiareáỉ:nrỄiMÓnona Manear. „ ..... .
(S)-í-fe/T-8uty(amitid-ă-(4morpholino-l,2,S-thiadiazol-3-
yloxy)propàri"2'-of mafeate. ■ . .... - ■■■■■' • ,:v ;.,
C,SHỈ4N4CI1S A H 40 4=432J
CẨS -26S39-75-8 (timolol); 9ỉ524-16-2(ti'molol hemihydrate);
26Ộ2Ĩ-17-5 (tìmolpl maleatè).......
ATC^- C07M06; SOI EDO!.
ẠTC Vet —  QC07AA06; Q501ED01. -
J M t— P8Y54F7ÒtR.

NOTE. TIM is a code approved by the BP 2014 for use on 
single unit doses oỉ eye drops containing timolol maleate 
where the ũỉdividual Container may be too small to bear all 
the appropriate labelling iníormatíõn.
Pharmocopoeias. In Oàn., Eur. (see p. vii), Int., Jpn, and us. 
Ph. Eur. 8 : (Tũnolol Maleate). A white or almost vvhite, 
crystalline povvder or colourless crystals. Soluble in water 
and in alcohol. A 2% soludon in vvater has a pH oỉ 3.8 to 4.3. 
Protect hom lighL
USP 36: (Timolol Maleate). A white to practically white, 
odourless orpractìcaDy odourless powder. Soluble in water 
in alcohol and in methyl alcohol; sparingly soluble in 
chloroíorm and in propylene glycol; insoluble in 
cydohexane and in ether. A 2% solution in water has a 
pH of 3.8 to 4.3.

Uses and Administration
Tĩmolol is a non-cardioselective beta blocker (p. 1316.3). It 
is reported to lack intrinsic sympathomimetìc and 
membrane-stabilismg activity.

Tĩmolol is used as the maleate in the management of 
glaucoma (p. 1999.1), hypertension (p. 1251.1), angina 
peaoris (p. 1254.3), and myocardiaỉ iníarctìon (p. 1257.1). 
It is also used in the prophylactic treatment oí mỉgraine 
(p. 670.3). The hemihydrate is aỉso used.

Eye drops containing timolol maỉeate or hemihydrate 
equivalent to 0.25 and 0.5% of tímolol are instilỉed twice 
dãily to reduce raỉsed intra-ocolar pressure in open- 
angle gỉaucoma and ocular hypertension. Once-daily use 
may suffice when the ừitra-ocular pressure has been 
controQed. Gel-foiming eye drops are also available that are 
instilỉed once daiỉy.

For other inđicatìons timolol is given oralỉy. In 
hypertension timoloi maleate is usually given in initial 
doses 0f 10 mg daily, increased accordỉng to response at 
intervals of 7 or more days. Ụsual maintenance doses are 10 
to 40 mg daiỉy, but doses up to 60 mg daily may be requừed 
in some padents; doses above 30 mg daily should be given in 
2 equally dỉvided doses.

In angina pectorỉs the initial dose is 5 mg twice daily, 
increased at ỉntervals of 3 or more days by 10 mg daily. Most 
patients respond to 35 to 45 mg dailỳ in divided doses, but 
some patients may require up to 60 mg daily.

In padents who have had a myocardỉal iníarctlon 
tìmoloỉ maleate ũ  given in initial doses oí 5 mg twice daiỉy 
for 2 days, starting 7 to 28 days after iníarction, and 
increased subsequently in the absence of any 
contra-indicating adverse eữects, to lOmg tvvice daily.

Doses aílOto 20mg daily oí timolol maleate are used in 
the prophylaxis óf mỉgraine.

Reduced doses may be required in renal or hepaúc 
impairment.

Adverse Effects, Treaừnent, and Precautions
As for Beta Blodcers. p. 1319.1.

Breast feeding. Tỉmolol is distrìbuted into breast milk. 
After instillation of tìmolol 0.5% eye drops twice daily, 
concentrations of ámolol in breast milk of a Tvoman vvere 
about 6 times greater than those in serum, the values 
being 5.6 and 0.93 nanograms/mL respectively.1 In a 
study2 in patients given oral túnoLol 5mg three times 
daiỉy, the mean concentration in breast miỉk was
15.9 nanograms/mL. and the ratio of milk to plasma con- 
cenưatíons was 0 .8 ; a similar ratio was íound at higher 
doses, and the authors considered that the amount 
ingested by an inỉant would not be important. No adverse 
eSects were seen in these studies and the American Acad- 
emy of Pediatrics considers* that timolol is thereíore usual- 
ly compatible with breast ỉeeding.

1. Lustgarten JS. Podos SM. Topical tìmoloi and the nursing mother. Arch 
Ophtkalmol 1983; 101: 1381-2.

2. Hdỉer ỉ. t í  ai. Exerecỉon oi oxpnnoìol and úmoỉoì in breast miiic. Br J 
Obsut Gynaecoí 1983; 90: 961-5.

3. American Academy of Pedỉacrtcs. The cransỉer of drugs and other 
Chemicals ỉmo human milk. Ptdiatria 2001; 108: 776-89. [Retữed May 
20Ỉ0I Conection. tbi<b 1029. Aỉso available ac: http://aappolỉcy. 
33ppublỉcatỉons.org/cgi/ccmten£/funypediacriC3%3bl0Ỗ/3/776 (áccessed 
10/01/08)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes timolol as not por- 
phyrinogenic it may be used as a drug of Srst choice and 
no precaudons are needed.1

1. The Dntg Daubase for Acute Porphyria. Availabỉe ac: http://www. 
drugs-porphyrỉa.org (accessed 19/10/11)

Interaờions
The interactions assodated with beta blockers are discussed 
on p. 1321.2.

Antivirals. u s  licensed product iníormation for ritonaviT 
vrams that ritonavir may increase concenơaáons oí timo-

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed

http://www
http://aappol%e1%bb%89cy
http://www
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ỉoỉ and that the dose of tímoỉol may need to be reduced if 
used together.

Pharmacoldnetics
Tỉmolol is aỉmost completely absorbed hom the gastro- 
intestinal tract but is subject to moderate flrst-pass 
metabolism. Peak plasma concentradons occur about ỉ to 
2  hours after a dose. Low concentrations are also ỉound in 
plasma after use as eye drops. ĩĩmolol has low to moderate 
lipid solubility. Protein bindỉng is reported to be low. 
Timolol crosses the placentaand is distributed into bieast 
milk. A plasma halĩ-Hỉe of 4 hours has been reported. 
Tlmolol is extenávely metabolised in the liver, the 
metabolites being excreted in the urine with some 
unchanged tímolol. Tưnolol is not removed by haemodia- 
lysis.

AbsorpHon. Reỉerence to the systemic absorptìon oỉ 
ophthalmic tũnoloL'

1. Nỉemínen T, a  aL Ophthaỉmỉc tỉmoỉol’ plasma concentration and 
systemic cardỉopulinonary eíĩecti. Scanẩ J Cìin Lab ỉnvat 2007; 47; 237- 
45.

Metaboỉism. Tlmolol appears to be metabolised1 by the 
cytochrome P450 isoenzyme CYP2D6 and studies*"4 have 
shovvn that it is inũuenced by genetíc polymorphism.

1. Voiotinen M. et ai. Tlmolol meubolúm in human ỉỉver mỉcrosomeỉ ì$ 
mediated prindpalỉy by CYP2D6. DruỊMtiữb Dâpas 2007; 35: 1Ỉ35-4Ỉ.

2. McGourty JC. a  ÒL Pharmacoldnetia and beta-bloddng eỉíects oỉ 
timoỉoỉ in poor and enensive raettboliien oỉ debròoquin. Qin 
Phanruuoỉ Thar 1985; 3Sỉ 409-13.

3. Lewiỉ RV, et a i Hmolol and atenoỉoỉ: relanonships between oàdatỉon 
phenotype, phannacoìđnetics and pharmacodynamics. Br J ơin  
Pharmaaỉ 1985; 19: 329-33.

4. Lennard MS, a  ai. Tĩmolol xnetaboỉỉsm and debrisoquine oxidarion 
polymorphism: a popuỉatíon snidy. B rJơùI Pharmaaỉ 1989; 27:429-34.

Preparotions
Proprialory Preparotiore (details aie given in Volume B)
Single ingrBcBent Preparations. Arg.: Atiglauc Glatim; Ingeúmt; 
Klonalol; Oíab Plostún; PoentứnoL ProOax; Proteviỉ; Timed; 
Tunolert; Timolpres; Tỉmoptic ZopiroL' AustraL: Nyogel; 
Tenopt; Hmoptol; Austrùr. Dispatim; Tím-Ophtal; Tỉmabakt; 
Hmo-COMODh Timoítal; TũnogeL' Timohexal; Hmoptic Belg.: 
Geltím; Nyogel; Nyolol; Timabak; Tímo-POS; Timoptol; Timop- 
tolgeb Braz.: Gỉaucotrat; GlautứnoL' Nyolol; Tenoỉtal; Tímabak; 
Tĩmoneo; Tỉmoptol; Canad.: Apo-Tímol; Apo-Hmop: Novo- 
TimoL' Tỉm-Alc Timoptic chũe Glausolets; Nyolol; Oculix; 
Tlmabakt; Timopt; Tưnoptol-XE:jnof; ơrìna: Chengnũ (®S); 
Di Li Jỉan (iâsciỉ.); Túnoptol (SMI‘7*); Cz.: Arurimol; Oftan; 
Ophthalmo-Timogalt; Timo-COMOD; Tỉmohexal; Hmoptol; 
Uni Ttmolob Denrn.: Aquanilt: Nyogek Optimol; Tưnacan 
Timogel; Tỉmoptol; Túnosan; Pin.: Betimolt; Biocanol; Timo- 
san; Fr.: Digaolt; Geltim; Nyogel; Ophdm; Tỉmabak; Tlmacon 
Timo-COMOD; TlmoptoL' Ger.: Arutimol; Chibro-Timoptob Diỉ- 
patim; Nyogelt; Ĩím-Ophtai; Tlmo-COMOD; Tỉmo-Snilln; 
Tỉmo-Vỉãon; TímoEDO; Timohexalt; Timomann; Gr.: Betim; 
Dacrysoline; Plumetol; Geltìm; Glalemak; Iithũnole; Novab 
Nyogel; Nyolol; Temserin; Thilotim; Tím-Alcon; Tỉmabak; 
Timodose; Waucosin; Yesan; Hong Kong: Nyolol' ottan; Ophta- 
molol; Optimolt; Timabak; Hmoptol; Hung.: Axutimol; Cusi- 
molol' Nyololỷ; Oftan TunoloL- bidia: Glucomol; Glucotim; 
Iotùn; Lopres; NyoloL' Q*Clean; Ocoban Ocu-Lol; Oculan; 
Ocupres; Ocutim; Opdlax' Timolot; Indon.-. Isotic Adreton 
Kendmolt; Nyolol; Opthil; Tĩm-Ophtai- Xìmex Opdcom; Irl: 
Nyogel; TimoQuid; Timoptol; Zanopro Plus; Israd: NyoloL' 
Tỉloptíc V-Optic ItđL: Blocadreru Cusimolob Drơptimol; Ialu- 
tím; Nyogeb Oỉtiinolo; Tỉmod; Tlmogel; Hmolabak; Timolux; 
TỉmoptoL' Jjpie Tlmoptol- Malaysùr. Cusimolol OptimoL' Tỉmo- 
COMOD; Timolast Tlmoptob Mac.: Blocadren; Horex; Imot 
Jertz; Nyolob shemob Tenglamob Timoptol; Tỉmortard; Mon.: 
Gaoptol; Nyolob Neth.: Nyoget Tũno-COMOD; Timogel; 
Timoptol; Norw.: Blocadren; Oỉtan; Tímosan; NZ: Apo-Timol; 
Apo-Ttmop; Hypennolt; Tỉlmat' Tỉmolux; TimoptoL Phũipp.: 
BĨevex; GĨaucarẽ; Glocure-Opta; I-Supres; Nonnopres; Nyolob 
Ocuper oítan; OptamoL' Hmabak; ■nmoptol; PoL: Cusimolol; 
NyoloL Oỉtant; Oítensln; Hmo-COMODt; Hmohexalt; Timop- 
tlc PorL: Nyóget NyoloL' Tlmabak; Tlmogel; Tlmogiau; Timó- 
Ien; TlmoptoL- Rus.: Amtúnol (ApyTHMoa); Glautam (TaaynM); 
Glymol (TaHMoa); Nyolol (Hhokui); Ocucer (Orỵap); oõuned 
(Oaynea); Ocumol (Oxyxrni); Ocupres-E (Oaynpec-E); Oftan 
Thnolol (Ô rraH Thmosoji); Optúnol (Oirrnnon); Tĩmadren 
(Tmoapea); Timo-Komod (Thmo-Komoa); Timohexal 
(THMoroccaa); iẠ/r.: Glaucosan; Nyogeb Tímoptol; Singapore: 
Nyolob Tíamol; Hmabak; Hmo-COMOD; Tunoptol* Spain: 
CusimoloL- Timabak; Tímoítol; Timoge]; SwecL: Blocadrea' Optí- 
mob Timosan; Switz.: Nyolol; Tiĩĩiisol: Hmo-COMOD; Timogel; 
Timoptíc; Thai.: Archimol; Glauco-Oph; Nyo!oI+; Opsaitimol: 
TTmo-optal; Ttmodrop; Tlmolasct; Timoptol; Tlmosil; Turk.: 
Cusimololt; Nyolol; Tĩmabak; Hmo-COMOD; Timoítab Timop- 
tic Tlmosol; Ihnotem; UK: Betũn; Nyogelt; Timoptol; Tlopex; 
UỊcr.: AruómoL (ApyTHMon); Nonnatin (Hopionmb Nyolol 
(HHOJjon)t; Ocumed (Oxyxeit); USA: Betimol; Blocadren; Isatol; 
Istalol- Timoptíc Veneỉ.: Globitan; Matigel; MatiloL* NyoloL’ 
TỉmoptoL
Muhi-tngracEent Praparotions. Arg.: Alỉviapres; Azarga; Combi- 
gan; Cosopt' Dor-Tưnolol; Dorlaxnida T; DuoTrav; Ganỉort: 
Glaucostat T; Glaucotensil TD; Glaucotensil; Laòmodori: Louten 
T; Ocuprosdm; Pilotún,- Tuned D; ĩlmobrim; Xaiacom; Zopirol

DM; AustraL: Azarga; Combigan; Cosopt; Ganỉorc Hmpilot; 
Xalacom; Austrủr. Aaarga; Combigan; Cosopt; DuoTrav; FotiI; 
Ganỉort; Moduaint; Xalacom; Bdg.: Azarga; Combigam 
Cosopt; DuoTrav; Xalacom; Braz.: Comblgan; Cosopc Ganíort; 
Glaucottal; Xalacom; Canatt: Azaiga; Combigan: Cosopt; Duo- 
Trav; Xalacom; Otữe. Azatga; Combigan; Cosopt Dorsoỉ Tì 
Dordne; DuoTrav; Gaax T; Ganỉort; Glaucotensil T; Glausolets 
Plus; Latof-T; Hoi Plus; Xalacom; Otùut. Xalacom (ã?<Jjln); Cc.: 
Atarga; Combigan; Cosopt; DuoTrav; FotiL* Ganỉort; Xalacom; 
Denm.: Alatopran; Azarga; Combigan; Cosopt; DuoTrav; PotìL 
Ganíort; Latánostad Comp; Latíotím; Tlmosoptt; Xalacomt; 
Xalcom; p/n.: Combigan: Cosopt; PotU; Glaukostad; Latíotíni; 
Oftastad Comp: Xalcom; Fr.: Azarga: Combigan; Cosopt; Duo- 
Trav; Ganỉort; Moducren; Pílobloqt: Xaỉacõm; Ger.: Azarga; 
Combigan; Cosopt; Dorzo Plus T; DoRolamid comp; DuoTrav; 
Potil; Ganíort; Moducrin; TP-OphtaL' Xalacom: Gr.: Azarga; 
Combigan; Cosopt’ Dorzoptíc PIus; Donotim: Dotiz; Dropiltún; 
DuoTrav; Fotil; Ganỉort; Optodrop-Co; T+P; TesoL’ Tlmpilo; 
Hnoprost; Xalacom; Yvano; Hong Kong: Combigan; Cosopt 
DuoTrav; Ganíort; Moducrent: TtmpiloỶ: Xalacom: Hung.: 
'Azarga; Combigan; Cosopp DuoTtav; Fotil; Ganíort; Glanuoỉid; 
Xalacom; India: Brimochek-T; Brimocom; Brimolol; Careprost 
Plus; Combigan; Ganíort; Iotím-Ptus; Laprost Plus; Latim; Lato- 
chek-T; Latocom; Misopt Ocudor-T; Indon.: Xalacom; írỉ.: 
Azarga: claropt: Codalux; Combigan; Cosopt; Dortim; DuoTrav; 
Ganíort; Glaucotima; Lataneau Plus; Moducrent; Prestim; Tim- 
latan; Xalacom; Xaloptic Combi; Israel: Combigan; Cosopt: 
DuoTrav; Gantort; Timpilot: Xalacom; ItaL: Aiarga: Combigan: 
Cosopt; DuoTrav; Equiton: Ganíon; Glautimol: Pilobloc; Tavu; 
Timicon; Xalacomt; Malaysia: Azarga; Combigan; Cosopt: Duo- 
Trav; Ganfon; Xalacom; Mac.: Antaigot; Combigan-D; Cosopt; 
Ganíortì; Krytantek; Trovost: Xa la com: Neth.: Azarga; Combi- 
gan; Cosopt; Dortim; DuoTrav; Fodlt: Gantort; Laúm-POS; 
Xalacom; Norur.: Azarga; Combigan; Cosopt; DuoTrav; Fotil; 
Ganíon; Latiotím; Xalcom; NZ: Azarga; Combigan; Cosopt; 
DuoTrav; Ganíort; TimpUo; Xalacom; Phũipp.: Combigan; 
Cosopt; DuoTrav; Fotil; Ganíort; Xalacom: PoL: Azarga; Combi- 
gan; Cosopc Dotiteva; DuoTrav; Fotilt; Ganíort; Rozacom; 
Xalacom; Port.: Azarga; Combigan; Cosopt; DuoTrav; Ganíort; 
Ta vu; Timoglau Plũst: Timosoptt; Xaiacom; Rus.: Azarga 
(A3apra); Cosopt (Koconr); Fotil (4>onin); Pilotimol 
(HiuiữiHMoa); Xalacom (KcaaaKOM); S-Afr.: Combigan; Cosopt; 
DuoTrav; Moducrent; Servatrin; Xalacom; singapore. Azarga; 
Combigan; Cosopt; DuoTrav; Ganỉort' Xalacom; Spain: Azarga: 
Combigan: Cosopt; DuoTrav; Ganíort; Larimvista; Xalacom: 
SwecL: Azarga; Combigan; Cosopt; Costad; DuoTrav; Fotil; Gan- 
fon; Latiotún; Xalcom; Switz.: Azaiga; Co-Donolamid; Co-Lata- 
noprost; Combigan; Cosopt; DuoTrav; Ganloit; Xalacom; Thai.: 
Azacga; Combigan; Cosopt; DuoTrav; GaníorC Xalacom; Turk.: 
Azarga; Combigan; Cosopt; DuoTrav; Ganỉort; Xalacom; UK: 
Azarga; Combigan; Cosopt DuoTrav; Ganíort; Prestim; Xala- 
com; Ukr.: Combigan (KoMỄHTaH); Ganlort (raHỘopr); Lanotan 
T (JIaH0T3H T); Xalacom (Kcuiikom); USA: Combigan; Cosopt' 
Timolidet; Veneí: Cosopt; Dobet* Glaucotensil T; Xalacom.

Pliơnnocopoeid Pippuiulions
BP 2014: Dorzolamỉde and Timoỉol Eye Drops; Tỉmolol Eye 
Drops; Timolol Tablets;
VSP 36: Tlmolol Maleate and Hydrochlorothiadde Tablets; 
Tlmolol Maieate Ophthalmic Soluúon; Tỉmolol Maleate Tablets.

Tĩnzaparín Sodium /BAN, USAN. riNNi

Tìntsapariininatrium; Tinzaparin-Natrium; Tinzaparin sodná 
sủl; Tinzaparin Sodyum; Tinzaparina sódica: Tirưaparine 
Sodique; Tìnzaparinnaừium; Tìrưaparirvnátriùm; Tinzaparino 
natrio druska; Tinzaparinum Natricum; ĨMH3anapnH HaTpnii. 
G4S — 9041-03-1.
ATC —  B01AB10.
ATC Vet — QB01A8Ỉ0.
UNỊI — 3S182ET3UA.

PSarmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Tinzaparin Sodium). It ũ  piepared by enzymatíc 
depolymexisatìon, using heparinase hom Flavobaứeríum 
hcparinum, of heparin obtained from the intestinal mucosa 
of pigs. The mạjority oỉ the components have a 2-0-SUƯO-4- 
enepyranostnomc add structure at the non-redudng end 
and a 2-N,6-0-disulfo-D-g]ucosamine structure at the 
redudng end of theữ Chain. The mass-average ielatíve 
molecular mass ranges betvveen 5500 and 7500, with a 
charaaeristìc value of about 6500. The mass percentage oỉ 
chains lower than 2000 is not more than 10%. The degree of 
sulíatìon is 1.8 to 2.5 per disaccharide nnit.
The potency is not less than 70unit$ and not more than 
120 units of antí-tactor Xa actívity per mg with reỉerence to 
the dried substance and the rado oỉ antí-íactor Xa actívity to 
anti-factor na (antithrombin) actívity is betvveen 1.5 and 
2.5.

Unịts
As for Low-molecular-weight Heparins, p. 1426.2.

Uses and Administration
Tuuaparin sodium is a low-molecular-weight heparin 
(p. 1426.1) with antìcoagulant properties. It is used in the

prevention and treatment ol venous thxomboembolìsir 
(p. 1274.1) and to prevent clotting during extracorporea 
drculation.

For prophylaxú o i venous thromboembolism tinza- 
parin sodỉum ỉs given by subcutaneous injection in a variet) 
oỉ dosage regimens. In each case, the duration of treatmeni 
is 7 to 10 days.
• Fot patients at low or intennediate risk, su ch as those 

undergoing general surgical procedures, 3500units oí 
tinzaparin sodium are given 2 hours beỉore the 
procedure, followed by 3500units once daily.

• In patients at high risk, such as those undergoing 
orthopaedic surgery, an initíal dose is either 50units/kg 
given 2  hours beíore surgery, or a flxed dose of 

• 4500 units given 12 hours betore surgery. The same dose 
is then given as a once-daily maintenance dose. 
Altematively, prophylaxis may be started after surgery 
at a dose of 75 units/kg once daily.

For the treatment o i venous thromboembolism nnzaparin 
sodium is gi ven in a dose oỉ 175 units/kg by subcutaneous 
injection once daily ỉor at least 6 days and until adequate 
oral anticoagulation is established. (In pregnant patients, 
early-pregnancy body-weight should be used to calculate 
doses.)

For prevention of clotting in the extracorporeal 
drculation during haemodialysis. tinzaparin sodium may 
be given into the arterial side of the dialyser or 
intravenously. The dialyser may be primed with 500 to 
1000 mL sodium chloride 0.9% contaỉning 5000units 
tùuaparìn sodiumyliưe. For dialysis sessions lasting less 
than 4 hours a single dose of 2000 to 2500 units tinzaparin 
sodium is given; for longer sessions an initial dose oí 
2500units is íollovved by an iníusion of 750 units/hour.

For doses in children, see belovv.
Reíerences.

1. Priedel HA. Baỉỉour JA. Tuuaparin: a revicvv of iiỉ pharmacology and 
dinical poteniỉal in ihe prevcmion and treaimcm oí ihrombo-cmbolic 
đsordeRL DntỊS 1994; 48: 638-60.

2. Nedy JL et ai. T1nzaparin sodium: a low-molecular-weight heparín. Am 
J Heáiưt Syst Pharm 2002; 59: 1426-36.

3. Nutescu EA. et ai. Tĩnuparin: consideratíons íor use in dinicaỉ praciice. 
Afin pkarmaeother 2003; 37: 1831-40.

4. Cheer SM. et aì. Tỉnzaparỉn sodỉum: a review of iB pharmacology and 
dỉnỉcal use in the pTophylaxis and ưeatmenr of thromboembolic disease. 
D ntp 2004; 64: 1479-502.

5. Hoy SM. et ai. Tlnzaparin sodium: a review of its use in (he prevention 
and ơeatment oí deep ve in thrombosữ and pulmonary emboỉism. and ín 
tbe preventíon of dottỉng in the exưacorporeal drcuiỉ duríng 
haemodỉalysỉs. Drugs 2010; 70: 1319-47.

Adminiỉtratíon in children. Although tìnzaparin iỉ not 
licensed for use in chìldren in the UK the BNFC suggests 
that it may be given to children by subcutaneous injecúon 
for the prophylaxis and treatment of venous thiomboem- 
bolism.

For prophylaxừ ot venous thromboembolism. children 
aged 1 month to 18 yeais may be given a dose o í 50 units/kg 
once daily.

For ữeatment of venous thromboembolism. the foUowing 
suggested doses are given according to age:
• 1 to 2 months: 275 units/kg once daily
• 2 months to 1 year 250units/kg oncedaily
• 1 to 5 years: 240 units/kg once daily
• 5 to 10 years: 200 units/kg once daily
• 10 years and over 175units/kg once daily

Adverse Eíkds, Treaừnent, and Precautìons
As for Low-moleculai-weight Heparins, p. 1426.3.

Tlnzaparin should be avoided in elderly patients vvith 
renal íallure (see below).

Severe bleeding vvith tỉnzaparin sodium may be reduced 
by the slow intravenous ỉnjection of protamine sulíate; 1 mg 
of protamine sulíate is stated to inhibit the e&ects of about 
ỈOOunits of tinzapaiin sodium.

Porphyría. The Drug Database íor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centte (NAPOS) and 
the Porphyria Centte Sweden, dassihes tinzaparin as not 
porphytlnogenic ít may be used as a drug o( Brst choice 
and no precautions are needed. 1

1. The Drug Database for Acute Porphyria. Availabỉe an http://www. 
dnigs>poiphyrU.org (accessed 28/10/11)

Use in the ekierly. An increase in all-cause mortality was 
se en in patients aged 70 years or older vvith impaỉred 
renal function who were given tinzaparin for the ưeat- 
ment oi deep-vein thrombosis or pulmonary embolism. As 
a result, the FDA recommended that altematives be con- 
sidered in these patíents vvhile the revievv of da ta contin- 
ued.1

ỉ . FDA. Communlcatỉon about an ongoing saíety revỉew of Innohep 
{ónraparin sodium injectìon) (ỉssued 2ndDecember 2008). Avaỉỉable an 
http://www.fda.gov/Drugs/DrugSaíety/Postma rkeUDrugSaíety Iníonna- 
tíoníorPatíentsandProvỉdeis/ucinỉ36254.htDi (accessed 03/08/10)

Inỉeradỉons
As for Low-molecular-weight Heparins, p. 1427.2.

All cross-reíerences reíer to entries in Volume A

http://www
http://www.fda.gov/Drugs/DrugSa%c3%adety/Postma
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Pharmacokinetìcs
Tin2aparin sodium is absorbed after subcutaneous injectíon 
with a bioavailability of about 90%. Peak plasma activity 
occurs within 4 to 6 hours. The elỉminatxon haU-Uíe is about 
90 ưúnutes but detectable anti-íactor Xa activity may persist 
for up to 24 hours.
General reíerences.

1. Kuhle s. a  al. Dose-andtag and phannacokinetics ơf cherapeutic doses of 
dntaparin in pcdiatrlc patients nith thromboembolk evems. Thnmb 
Hatmoa 2005; 94; 1164-71.

Preparations
Propnetary Praporotions (details are given in Volume B)
Singie-ingradient Praparations. Beỉg.: Innohep; CanatL: Innohep; 
Denm.: Innohep; Fin.: Innohep; Fr.: Innohep; Ger.: Innohep; 
Gr.: Innohep; Logiparin; Hong Kong-. Innohep; Indìa:
Logiparin; /ri: Innohep; Malaysia: Innohep; Neth.: Innohep; 
Norìv.: Innohep; N2: Innohep; Phũipp.: Innohep; Port.: 
Innohep; singapore: Innohep; Spain: Innohcp; SwetL:
Innohep; Thai: Innohep; Turk.: Innohep; UK: Innohep; USA: 
Innohept-
PbarmcKopoeid Preparations
BP 2014: Tĩiưaparm Sodium Injection.

T i r i l c u á d  M e s i l a t e  IBANM, HNNMỊ
Mésilảw'dề.ửriSẳa(í; lĩrilatsadiinimésilaàtti; Tỉrilazad, Mésilate 
de;Tirilazạd, mesilato de;Tirilazad Mesylate (USAN);Tirilazadi 
Mesilas; Tìrilazadini Mesiỉas; Tĩrilazadinmesi'lat U-74006F 
(tirilazad or tìrilazad mesilate); Tnpwia3afla Me3WiaT.
21 -C4-(2,6-Oi-1 -pyrrolidinyl-4-pyrimidinyl)-T-piperazinyl]-16a- 
methylpregna-1,4,9(l1)-ơìene-3,20-dione monomethane- 
sulíonate hydrate. ■ ■ -  
CmHs2N Á .C H  A S X 20=721.0 (anhyđrous)
CAS — 110101 -6& 1 (tirìlazad); 111793-42-1 (tirìkưad mesilate); 
149042-61-5 (tirìlazad mesilate).
ATC—  N07XX0L ' ,• r  '
ATCVet—  QN07XX01. - ' Ọ
UNII —  HXS259UWKW (tirilazad mesytate hydrate); 
198418DV39 (anhydrous tirilazad mesylate).

Profi'/e .
Hrilazad, a Iararoid, is an inhibitor oỉ lỉpid peroxidation 
thought to have a cytoprotective effect against radicals 
produced in response to tissue trauma. It has been used in 
the prevention oi secondary dssue damage in subarachnoid 
haemorrhage. It has also been investigated in spinal cord 
injuries, head injuries, and ischaemic stroke.
Reíerences.

1. The TUilaud International Steering Committee. Tlrdaxad lor acute 
ischaemic stroke. Availabie ỉn The Cữchrane Database of Systematlc 
Reviews; Issue 4. Chichesten John WUey; 2001 (accessed 24/06/05).

2. Jang YG. tí ai. Metaanaỉysis oi đriỉazad mesyỉate ỉn patknts with 
aneurysmal subarachnoid hemorrhage. Neurotrit Can 2009; 10:141-7.

3. S u n g  s. tí ai. Tỉrỉlazad fòr aneuiysmal subarachnoìd haemorrhage. 
AvaiUbỉe in The Cochrane Database oí Systematìc Revterrs; bsue 2. 
Chidiesten John Wỉley; 2010 (accesscd 20/04/10).

Preparutions
Proprietcry Preparationỉ (details are given in Volume B) 
Single-ingredienl Preparations. Rui.: Freedox (®PHflOKC).

Tirofiban Hydrochloride
IBANM. USAN. HNNMI
Hidrocloruro de tiroAbán; L-700462' MK-0383; MK-383; 
Tìroíiban, Chlorhydrate de; tìroíibán, hidrodoruro de; 
Tirofìban Hidroklorũr, Tiroíìbani Hydroehloridum,- TnpoộHT 
ỗaHa rnapoxnopMữ. . . í. :
/V-(Butylsulfonyl)-4-[4-(4-piperidyl)butoxyJ-L-phenylalanine. 
:hydrochloride rrionohydrate. t" V' -
^22̂ 3̂ 2055^ 0 ^ 2 0 =495:1

■CĂSr— -■ T44494-65-5 :(tírofíỊxin};' 142373-60-2 (anhydnpụs 
ti'rofìban hydrọdiloríde);11509ỉ5~4Ch5 (tìrodban hydrõchloride

mọnohydrateị. ' 7 :   .........
[ÀTC— B01AỌ7. ■■ :
ẬTC Vẻ — QB0ÍACI7. \  ;
■ÙN!! — 6H925F805J. . . . "

Uses and Administration
Tíroăban hydrochloride is an antìplatelet drug that 
reversibly inhibits binding oỉ Bbrinogen to the glycoprotein 
Hb/HLa receptots of platelets. It is given with heparin and 
aspữin for the management 0í unstable angúia, both in 
patients managed medically and in those undergoing 
percutaneous cõronary procedures. TlroBban is used ãs the 
hydrochloride, but the dose is expressed in terms of the 
base; UOhanograms of tíroBban hydrochloride mono- 
hydrate is equivalent to lOOnanograms of tiroũban base.

Từohban is given intravenously, at an initial rate oỉ 
400 nanograms/kg per minute for 30 minutes, and then 
continued at 100 nanograms/kg per minute. The recom- 
mended duration of treatment is at least 48 hours. HroSban 
inỉuãon may be continued during coronary angiography, 
and should be maintained ỉor 12 to 24 hours after 
angioplasty or atherectomy. The entíre duratíon oỉ 
treătment should not exceed 108 hours.

The dose oỉ tữoBban should be reduced in patients with 
renal impainnent (see below).

General reíerences.
1. McClellan KJ. Goa KL. TlroBban: a review of its use In acute cotonaiy 

syndtomes. D niỊi 1998; 56:1067-60.
2. Menozzỉ A. a  ãl. TlroBban in acnte coronary syndroraes. Bxptrt Rtv 

CardiữVứx Ther 2005; 3: 193-206.
3. Shanmugam G. TlroSban and anergency eoronary luigeiy. Svr 3 

CãnSothane Sutị 2005; 28: 546-50.
4. Bukow s c  etaL nraBban for the treatment ot iiehaemic sooke. Bxptrt 

Opin Phantucothcr 2006; 7: 73-9.
5. MukheiỊce D, RotB M. Cunent strategies wtth high-dose tboSban. 

Bxpert Opin DntỊ M tttb T ià a l 2007; 3:275-60.
6. winter JP, luergem CP. The tole o( droBban in the management ai 

coronary artery dbease. Cơntùmuc Hanatol D bori D niỊ TãTỊta 2008; 8: 
138-46.

7. van 't  Ho£ AWJ, ValgimigU M. Deíining the roỊe oỉ pỉatelet glycoptoteỉn 
receptor inhibitois in STẼMI: íocus on droBban. Drũgs 2009; 69; 85-100.

8. Juwãna YB. X a i TlnSban for myocardial ỉníarctỉon. Ẽxptrt Opin
Phantueather 2010; 11: 861-6.

Adminiỉtration in renal hnpairment. Patients with renal 
impairment (creatinine dearance less than 30mL/minute) 
should receive half the usual iníusion dose oỉ tứoẼban.

ischaemic heart disease. Patients with acute coronary 
syndromes may be ơeated either medically or with percu- 
taneous coronary interventions such as angioplaỉty or 
stentỉng. TỉroBban, given with heparin and aspirin, has 
been tried as adjunctive therapy. A stuđy1 comparing tìro- 
fiban with heparín in the m edical m anagem ent of unstable 
angina (p. 1254.3) or non-Q-wave myocardial iníarction 
reported an initial beneBt, at 2  days, of reduced risk oỉ 
reỉractory ischaemia, myocardial iníarction. or death with 
tíroBbạn. This benefit was not maintained at 7 or 30 days 
aher treatment. although a hirther analysis2 íound that 
the risk of death or myocardial iníarction at 30 days was 
reduced in patients with raised troponin I concentrations 
who receivẽd tiroBban. In another study, 5 the combina- 
tíon of heparin and tứoữban also reduced the risk of 
refractory ischaemỊa, myocardial iníarction, or death, com- 
pared with heparin alone, and beneSt was maintained at 6 
months. About haU of these patients also undement 
revascularisation procedures or surgery ư required.

TỉroSban has also been studied in patients undergoing 
in terven tiorm l ứ terapy  (see Reperỉusion and Revascularũatỉon 
Procedures, p. 1259.2), but results have been mixed. The 
RESTORE study4 found short-term beneBt with tìroBban as 
an adjunct to heparín in patíents undergoing angioplasty or 
atherẽctomy for acute coronary syndromes (unstãble 
angina or myocardial inỉarction), but this was not 
maintained at 30 days and there was no eỉfect on restenosis 
aíter 6 months. Hovvever, an observational study’ in 
patients with acute myocardỉal iníarction íound improved 
outcomes and studies4-* using a higher bolus dose of 
25 miCTOgrams/kg have been more promising, índuding on 
longer-term follow-up.6 Preơeatment with tiroBban for 24 
to 48 hours beíore intervention was íound to improve 
angiographic outcomes compared with periprocedural 
ưeatment,9 but there vvas no diííerence in dinical events 
at 30 days. In patients undergoing planned interventions, 
tiroBban vvas ỉound to improve outcomes compared with 
placebo; 10 another study found that it was less e ữ e c tiv e  than 
abdximab at 30 days," although this di&erence was no 
Ionger apparent alter 6 months. 12

1. The Plateiet Recepior Ỉnhíbiỉion in ỉschemỉc Syndrome Management 
(PRISM) Study ỉnvestigators. A comparison <rf aspỉrin pius ửroíiban with 
aspirỉn pius heparin for unsiabỉe angina. N En$ỊJ Med 1998; 338: 1498- 
1505.

2. Heescben c  et ai. Troponin concencratíons for stratỉlỉcatỉon of patỉents 
wiỉh acute coronary syndromes in reỉatỉon to therapeudc efflcacy oí 
drofiban. Lanat 1999; 354: 1757-62.

3. The Platelet Receptor Inhibttíon in Ischemic Syndrome Management ỉn 
Patíems Limited by Unstable Slgm and Symptoms (PRISM-PLUS) Study 
Investigators. Inhibttíon of the plateỉet glýcoproteỉn nb/ma receptor 
with drohban ỉn unsuble angỉna and non-Q-wave myocardỉaỉ 
inỉarctỉon. N Ertgi J Mtd 1998; 338: 1488-97.

4. Gibson CM. a  ai. Sỉx-month angỉographỉc and cUnỉcal ỉoỉỉovr-up oỉ 
patỉents ỊMTMpectively randotnỉzed to receive eỉther tironban or placebo 
during angỉopiasty in the R£STORE trỉaL J Am Coil Cardiol 1998; 32:28- 
34.

5. De Luca 0 , ứ  ai. ỉmpact o{ adịunctỉve tiroữban admỉnistradoa OQ 
myocardỉaỉ perỉuỉỉon and mortaỉỉty ỉn patỉents undergoing primary 
angỉữplasty for ST-segment elevatìon myocardỉaỉ inỉarctỉon. Thromb 
Hứémosr 2005; 93: 820-3.

6. ValgiỉDỈgliM .etaL Theaddỉtỉvevaỉueoftỉrohbanadmỉnỉsteredvviththe 
hlgh-dose bolus in the preventíon of ischemic compỉỉcatỉons đurìng 
high*rísk coronary angỉoplasty: the ADVANCE Trỉầl. J Am CoU Cardioi 
2004; 44: 14-19.

7. Vaỉgimiglỉ M ^etaL Comparỉson of ạngioplasty vrỉth inhiỉion oỉ tỉroõban 
or abdxỉmab and vviih implantation oỉ sirolimus-elutỉng or uncoated 
stents for acute myocardỉaỉ ỉnỉarction: the MULT1STRATBGY 
randomixed trỉal JAMA 2008; 299:1788-99.

8. van't Hoỉ AWJ, tí ai. Prehospỉtaỉ initlation of drofíban in patỉents wỉth 
ST-elevatlon myocardiaỉ ỉníarctỉon undergoỉng prỉmáry angỉopỉasty

(On-TIME 2); a muỉtỉcentre, double-bỉỉnd. randomised conơolled ưiaL 
lcơtcet 2008; 372: 537-46.

9. van'tHofAWJ, tíaL  A comparỉson oỉ two invasỉve strategỉes ỉn patỉents 
wỉtb non-ST eỉevatíon acote cortmary syndromes: results oỉ the Earỉy or 
Late ỉntervenâon ỉn unStable Angina (EUSA) pỉỉot ĩtudy. Eur Heârt J 
2003; 24: 1401-5.

10. Bonz AW, tt oL BSea oỉ addirionii temporaiy glycoprotein nb/nxa 
receptoc tnhtbltion on troponỉn reỉease ỉn dẽcdve percutaneous 
coconary Ỉnterventíonỉ aỉter peetreatment wỉth aspỉrin and dopidogreỉ 
(TOPSTÂR trial). JAm  Coữ Cardiỡỉ 2002; 40: 662-8.

11. Topoỉ Eĩ, đ  ÒL Comparỉson ai two plateỉet glycoproteỉn nb/ma 
inhỉbỉBRS. dxoSban and abcixỉmab, for the prevèntíon oí Ischemic 
events wỉth percucaneous coronary revascuUưỉxatíon. N Engl J  Mtd 
2001;344:1888-94.

12. MoUtemo Dỉ. tíaL  Outcomes at 6 months for the dỉrect companson oỉ 
drofĩban and abdrỉmab during percutaneous coronary revascòỉaiisatỉon 
with stent placement: the TARGET ỉoũow up study. Lanctí 2002; 360: 
355-60.

Adverse Effects
B le e d in g  is th e  m o s t c o m m o n  a d v e rs e  e ĩ le c t  o ỉ  tứ o B b a n ; 
o th e r s  in d u d e  n a u s e a ,  h e a d a c h e , íe v e r ,  ra s h e s  a n d  o th e r  
h y p e rse n s itiv ity  re a c tio n s , a n d  th ro m b o c y to p e n ia .

E ffects o n  ih e  b io o d . R e ỉe re n c e s  to  t iro fib a n -a s so c ia te d  
th ro m b o c y to p c D ia 1’9 a n d  a n a e m ia .8

1. Muỉot A, đ a i. Practỉcaỉ approach to the đỉagnosỉs and management of 
thrombocytopenia assodated wỉth tỉroũban treatment Am J Hematol 
2004; 77: 67-71.

2. Pateỉ s, tí al. Proỉound thrombocytopenỉa assodated wỉth droSban: case 
report and review oỉ lỉterature. Angiology 2005; 56: 351-5.

3. Dunkley s , tí ai. Two dỉstỉnct subgroups oỉ tiroAban-induced 
thromboqoopenỉa exỉst due to đrug dependent antibodies that cause 
platelet actỉvadon and ỉnaeased ischaemỉc events. Plateitữ 2005; 16: 
462-8.

4. Tuhta AG. tí aỉ. Tĩroãban-assodated acute thrombocytopenia. Ađa 
Cardioi 2006; 61: 577-9.

5. Cloíent-Sanchei G, tí ai. A case of proíound and prolonged ửroũban- 
ỉnduced thrombocytopenia and its coirectìoQ by ỉntravenous ĩmmuno- 
gỉobuỉỉn G. J Thromb Haemơtí 2007; 5: 1068-70.

6. AgneUi 0, Ottanỉ F. Trombodtopenia grave assodata a tìroũban: 
approcdo Hlnim aDa dlagnosỉ e aũa gettìone terapeutỉca. G ừaỉ Cardioỉ 
2008; *  137-43.

7. Beỉras>Femandez A. a  aL Acute proỉound thrombỡcytopenia after 
treatment whh ủro&ban and oS-pump coronary aitery bypảss graỉdng. 
Ann Tharac Sưry 2009; 87: 629-31.

8. SakeUaiỉou D, tí ai. R m  report of tỉronban-lnđuced anemỉa (íound ỉn 
combination wỉth severe thrmĐbocytopenla). TeX Heart ỉnst J  2009; 36: 
55-7.

9. Rahman N, Jaỉary PH. Vanỉshỉng plateỉets: rapỉd and extreme droũban- 
ỉnduced thnxnbòcytopenỉa aftỡ percutaneôus coronary ỉnterventíon 
for acute myocardỉaỉ Iníarction. róc Heart ỉm t J  2010; 37: 109-12.

Precautions
As for Abóximab, p. 1282.1.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, classiBes tiroBban as not 
porphyrinogenic; it may be used as a drug oi Brst choice 
and no ptecautions are needed.1

1. The Dni| Databue íor Acute Porphyria. Available au tmp:f/www. 
dnigj-ponihytta.org (accessed 19/10/11)

Pharmacokinetics
After stopping an inỉusion of tứoBban, the antiplatelet eSect 
persists ỉor about 4 to 8 hours. The plasma half-Ufe is about 2 
hours. TưoBban is not highly bound to plasma proteins; the 
unbound tracnon in plasma ũ  about 35%. TưoBban is 
eUmỉnated largely unchanged in the urine, with some 
biliary exaetion in the íaeces. TiroBban is removed by 
haemodialysis.
Reviews.

I. Kondo K. Utnemun K. Clinícaỉ pharmacokinetỉcs oí droAban. a 
nonpepúde gỉycoprotein nb/ma tccèptor antagonisc comparúon with 
che m o n o d o n a l a n tỉb o d y  abcỉx im ab. Clin Pharm acokin tt 2002; 41 : 1 8 7 - 
95.

Preparations
Propriekvy Preparationt (details are given in Volume B)
Single-ingradient Preparalions. Arg.: Agrastat; AustraL: Aggra- 
stat; Austria: Aggrastat; Betg.: Aggrastat* Braz.: Ạgrastac; 
Canad.: Aggrastac Chũer. Agrastac Cktna: Aggrasut 
Xin Weí Ning (ISS'?); Cz.: Aggrastatỷ; Pin.: Aggrastat; Pr.: 
Agrastat; Ger.: Aggrastat; Gr.: Aggrastat; Avastan Hung.: Aggra- 
stac Indỉa: Aggramed; Aggrastac Aggribloc Aggritor GP-2 
Ban; IrL: Aggrastat; Israel: Aggrastat; Iừđ.: Aggrastac Malaysũr. 
Aggrasutỷ; Mex.: Agrastat' sẽth.: Aggrastat; Norw.: Aggrastatt; 
NZ: Aggrastat Phữipp.: Aggrastat; PoL: Aggrastat; Port: Aggra- 
stat; Ŝ fr.: Aggrastet; singapore: Aggrastat; Spain: Agrastat; 
Swed.: Aggrastat; Switz.: Aggrastat; Thai.: Aggrastat; Turk.: 
Aggrastat; UK: Aggrastat; USA: Aggrastat; Venez.: Agrastat.

Tocainide (BAN, USAN, rlNNI
Toấlnida; Tocaĩmde; Tocamidum; Tokaimd; Tokarmdi; W-
36095; ToKaMHnq.
2'Aminopropiono-2',6,-xyiidide. :
CnH 6^20=1923 . ...........  -
CAS — 41708-72-9.' . ;
ATC — CÓĨ8BÓ3. ■

The Symbol t  denotes a preparation no longer actively marketed
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ATC Vét — QC01BB03. ■
UNII — 27DX059SAN

Tocainide Hydrochloríde IBANM, HNNMI
Hidrodoruro' de tocainida; 'Tocainida,' ■hidrbdĐriirơ de; 
Tocainide, Chlortaydrata de, .Tõcainlđl 'Hydrochíôriclum, 
ĨOKanHHAa rvụỊ '̂^òpivi . ĩ ĩ :- f í  •' 
Cn H,6N20,Ha=228 7 > ■ *■ / ^  t  ,>-> ~
CAS — 35891-93-1 ............  - V?.- * 1 c ;
ATC —  COIB803 ' ■
ATC Vet — QCỌỈBB03. - '
UNII — 2K7I38CKN5. « ” ■

Pbarmacopoeias. In Chín, and us.
USP 36: (Tocainide Hydrochioride). A fine, white, odourless 
powder. Freely soluble in water and in alcohol; practically 
ỉnsoluble in chloroỉorm and in ether.

ProíiỊe
Tocainide is a dass Ib antiarrhythmic (p. 1243.1) with 
similar propenies to mexiletine (p. 1436.2); like mexiletine 
it is structurally related to lidocaine (p. 1992.1). Tocainide 
hydrochloride has been given orally and intravenously in 
the management of ventricular arrhythmias but severe 
haematological and pulmonary toxidty limit its use.

General reíerences.
1. Hohnes B. tí ai. Tocainỉde: a review oỉ its pharmacological properties and 

therapeutic efficacy. Dtuịs 1983; 26: 93-123.

Preparations
Pharmacopoeiai Preparations
USP 36: Tocaũũde Hydrochloride Tablets.

T o c o fe ri l  N ic o t in a t e
Tocoíerilo, nicotinato de; Tòcopherol Nicọtinàte; Tocopheryl 
Nicotinate; Vitamin E Nlcotinate; ĨOKOỘepona HHKOTMHaT. 
(±)-a-Tocopherol nicotinate.
^ 3 5 ^ 0 3 = 5 3 5 . 8
CAS — 51898-34-1; 16676-75-8
UNII —  WI1J5UCY5C

NOTE. The names Kenton, NE, Nichi E nate, NÍCO200, 
Nicobita-E, Toconijust, Vanarl N, and VE-nicotinate have 
been used as trade marks íor tocoíeril nicotmate. 
Ptxirmacopoeias. ỉn Jpn.

Profìle
Tocoỉeril nicotinate is a lipid regulating drug and a 
vasodilator. It is used in the treatment oí hyperlipidaemias 
(p. 1248.1), and in peripheral (p. 1272.3) and cerebral 
vascular disorders (p. 1269.2). The usual oral dose is 100 to 
2 0 0  mg three túnes daily.

Preparations
Proprietary Prepcirulions (details are given in Volume B)

Singie-ingredient Preparotions. China: Ding Rong (13Ĩ5Ỉ); Qing 
Zhi Wei (# 2 .ít); Wei Er Xm (#£Sr); wéi Maĩ Mn (» * k ) ;  
Weishike (ÍÉEcSl); Hong Kong\ Hijuvent; Indon.: Enico; Jpn: 
Juvela; Malaysia: Hijuven; phũipp.: ffijuvent; Port: Reolerol.

MukHngrad»nt Praporations. Arg.\ Anaphase; Otữc. Anaphase; 
Anastim; Pr.: Anaphase; ItaL: Evitex: singapore: Pedimed Poot 
Care Cream; Spain: Evitex A E Puerte; Venez.: Anaphase; Ana- 
stim.

Todralaxine Hydrochloríde ỊBANM, piNNMì
BT-621; CEPH;' Écaraàne Hydrochlonde; Hidrodororo de' 
todralazina;' Todralazinẵ, ‘nidrọdoruro de; Todralaziné, 
ChtoEhydraíẽ de; ỊodralaánT Hydrochbridum; Todralazyny

i-GhlorovvodorekriToApanaaMHa TMflpojơiopMfl,
Ethyi 3-(phthalazirí-1-yl)carbazate hydrochloride monio- 
hydrate. ' -
C„H12NA,HCI,H2Oi286.7
CAS —  14679-73-3 (todralcane); 3778-76-5 (anhydrous 
todralazine hydrochlorịde).
UNII - r  5998D6OYO0.

Pharmocopoeias. In Jpn and Pol.

Proỉile
Todralazine hydrochloride is an antihypertennve structu- 
rally related to hyđralaáne (p. 1401.2) and with sứnilar 
properties.

Preparations
Proprietary Preporatìons (details are given ỉn Volume B)
Singla ngradisnỉ Preparabons* Jpn: ApiracohlỶ; PoL: Binazint.

T o k n o l in e  H y d r o c h lo r íd e  IBANM, riNNMì
BerazoJine<i,;l^ydroèÌìloride;- Hidrodoruro de -tolazolina; 
Tolazol. Hydrochlor; Tola2olÍDa, hidrodoruro de; Tolazoline, 
Chỉorhydraté; de; Tolarollni Hydrochlondum; Tolazolinium 
ữiloratum; TQna30nMha rMflpoxnopMfl. . '
2-BerizyÌ-2-imidazoline hydrochloride. .
QoHi2Nj,HCÎ 1 96.7' ' - •
CAS -—■ 59-98-3 (tolazoline); 59-97-2 (tokaolìne hydrodìloride). 
ATC — C04ÀBQ2; M02AXÓ2.
ATC Vet — QC04AB02; QM02AX02; QV03AB94.
UNII — E669Z6S1JG ;

NOTE. Do not coníuse with benazoline, vvhich is a 
sympathomimetic vasoconstrictor, or with benazolin, 
vvhich iỉ a herbicide.
Pharmacopoeias. In Chín, and us.
USP 36: (Tolazoline Hydrochloride). A white to oữ-vvhite, 
crystalline powder. Its Solutions are slightly acid to litmus. 
Soluble 1 in less than 1 of water, 1 in 2 of alcohol, 1 in 3 of 
chloroíorm, and 1 in 10 000 of ether. Store at a temperarure 
of 25 degrees, excursions permitted bervveen 15 degrees and 
30 degrẽes.

Pro/ì/e
Tolazoline hydrochloride is a vasodiỉator that has a direct 
dilator action on the peripheral blood vessels. It has some 
alpha-adrenoceptor blocking activity and also stimulates 
smooth musde ìn the gastrointestinal tract, increases 
gasưointestinal seơetion, can cause mydriasis, and has a 
snmulant eỉỉect on the heart.

Tolazoline hydrochloride has been used intravenously to 
reduce pulmonary artery pressure in persistent pulmonaty 
hypenension in neonates with persistent fetal drculatìon 
(see below). It has been used orãlly and by subcutaneous. 
intramuscular, intravenous, or slow mữa-arterial injection 
in the neatment oỉ peripheral vascular disease. It has also 
been given in some ophthalmic conditions.

Adverse eííects of tolazo!ine indude piloerection, 
headache, Dushing, tachycardia, cardiac arrhythmias, 
tingling, chUliness, shivering, nveating, nausea, vomitìng, 
điarrhoea, and epigastrìc pain. Orthostatic hypotenslon or 
marked hypertenãon may occur, espedally with large 
doses. Tolazoline stúnulates gastric add and may exaceibate 
peptic ulcer disease. Oliguria, haematuría, myocardial 
iníarction, gastrointestinal haemorrhage, thrombocytope- 
nia and other blood đyscrasias have been reported.

Ịnteradions. Tolazoline should not be used with 
sympathomimetícs such as adrenalừư since the hypoten- 
sive eỉtea may be potentiated due 10 unopposed beta- 
adrenoceptor stimulation. For a report of íatal hypotension 
assodated with the use oỉ tolazoline with dopamine, see 
Vasodilators under the Interacdons of Sympathomimetics, 
p. 1509^.

Pulmonary hypertension. Tolazoline and other vaso- 
dilators have been tried in persistent pulmonary hyper- 
tension in the newbom (p. 1278.2) in an attempt to 
induce selective pulmonary vasodilatation and improve 
gas exchange. The response iỉ variable and oíten unsuc- 
cessíul due to concomitant systemic hypotension, a ỉailure 
to achieve or sustain pulmonary vasodilatation, and 
adverse eữects, and other therapies su ch as high-fre- 
quency osdUatory venólation, extracorporeal membrane 
oxygenation, and inhaled nitric oxide are now more 
widely used.

The dose íor pulmonary hypertension in neonates that 
was recommended by licensed produa iníormation was an 
intravenously iníused loading dose of 1 to 2 mg/kg, tollovved 
by an inhision oỉ 1 to 2 mg/kg per hour. The high inddence 
of adveise eííects, however, led to several studies 
investigating the use of lower doses. One group suggested 
that a loading dose of 500micrograms/kg given in tra ve- 
nously followed by a continuous inhision of 500 micro- 
grams/kg per hour was more appropriate and saỉer than 
Standard doses. 1 In a retrospective study2 of extremely 
preterm iníants (mean gestational age 24 weeks) with 
severe hypoxaemìa (possibly attributable to persistent 
puỉmonary hypertension), tolazoline was given as a slow 
bolus inhision, with most patients receivứig a dose of 0.5 to 
1 mg/kg; some required hưther doses.

Tolazoline has also been given Via the endotracheal 
route,3-4 although as it is add in solution it may contribute to 
alveolar injury. In a stuđy4 of 12  neonates with gestational 
age ranging ừom 25 to 42 weeks, endoưacheal tolazoline at 
dõses bom 1 to 2.5mg/kg was íound to cause no adverse 
systemic effects.

The BNFC gives a dose of 1 mg/kg by slow intravenous 
ừýection, foIlowed by 200 micrograms/kg per hour by 
iníusion if necessary. It wams that doses in excess of 
300micrograms/kg per hour are assodated vvith cardlo- 
toxldty and renal ỉailure. A suggested dose ỉor endotracheal 
use is 200micrograms/kg diluted ứi 0.5 to 1 mL of sodium 
chloride 0.9%.

ỉ .  Monỉn p, et ai. T m tm cm  oi persỉstent fetaỉ drculatỉan syndrome of the 
newbom: comparisop oí dỉữerent doses oi  toỉa2oline. Evr J ơin  
Phđrmaai 1987; 31: 569-73.

2. Nunmarumh p, ữ  al. £fficacy and saỉety crf toUxolỉne ỉor treaanent oỉ 
severe bypoxeroỉa ỉn exưemeỉy preterm ỉnỉáms. Ptdùitĩia 2002; 109: 
852-6.

3. Welch JCr et ai. Hndoưacheaỉ tolazoỉỉne for scverc persistent pulmonary 
bypertensỉon ỡỉ ứie newbom. Br Heart J 1995; 73: 99-100.

4. Parida SK ữ ai. Endooacheal toỉazoline admỉnisoatíon ỉn neonaỉes vvith 
pemstent pnỉmonary hypertensỉon. J Perinatoi 1997; 17:461—4.

Preparations
Proprietary Preporalions (details are given in Volume B) 

Singleingređenl PreparoHonỉ. Cz.: Divascol.

MuhHngredienl Preporolions. 5witz.: Lunadont-

Pharmocopoeial Preparationỉ
USP 36: Tolazoline Hydrochloride Injeaion.

T o r a s e m i d e  IBAN, riN N i ®

AC-4464; BM-0201S; Torasemid; Torasemid bezvodý; 
Torasemid, vaữeníri; Torasemida; Torasémide; Torasémide 
anhydre; Torasemidi; Torasemidi, vedetõn; ToraserrHdum; 
Torasemidum Anhydricum; Torazemidas, bevandenís; 
Torsemide (USAN); TopaceMMfl. 
l-l50propyl-3-(4-m-toluidinopyridine-3-sulphonyl)urea. 
C,6Ha)NAS=348.4
CAS —  56211-40-6 (torasemide); 72810-59-4 (torasémide 
sodium).
ATC— C03CA04.
ATC Vet — QQ33CA04.
UNII — W31X2H97FB. ,

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8 : (Torasemide, Anhydrous). A white or almost 
white powder. It exhibits polymorphism. Pracdcally 
insoluble in vvater; slightly soluble in alcohol. It is sparingly 
soluble in dilute Solutions of alkali hydroxides and slightiy 
soluble in dỉlute adds. Protect bom light.
USP 36: (Torsemide). A white to off-white, crystallỉne 
powder. Practically insoluble in water and in ether; slightly 
soluble in alcohol, in methyl alcohoL ìn 0.1N sodium 
hydroxide, and in 0.1N hydrọchloric acid; very slightly 
soluble in acetone and in chloroíorm.

Uses and Administation
Torasemide is a loop diuretic with actions similar to those of 
hirosemide (p. 1387.1). \

Torasemide is used for oedema assodated with heart 
lailure (p. 1262.3), induding pulmonary oedema, and with 
renal and hepatic disorders. It is also used in the treatment 
of hypertensỉon (p. 1251.1), either alone or with other 
antìhypertensives.

Diuresis aỉter oral use starts vvithin 1 hour, reaches a peak 
in about 1 to 2  hours, and lasts ỉor up to 8  hours; aher 
intravenous injection its effects are evident vvithin 10 
minutes but like oral use can last up to 8 houis.

In the ơeatment oỉ oedem a the usual oral dose is 5 mg 
once daily increased according to response to 2 0  mg once 
daily; doses oỉ up to 40 mg đaily have been required in some 
patients. Torasemide may also be given intravenously in 
usual in itia l doses oỉ 10 to 20 mg daily. Higher doses may 
sometimes be necessary, espedally in oedema of renal 
origin; the dose should be increased stepvvise as necessary to 
a m aY im n m  oí 2 0 0  mg daily, although doses should not 
exceed 40 mg daily in patients with hepatic drrhosis.

In the treătment oỉ hypertension torasemide is given in 
initial oral doses oỉ 2.5 to 5 mg daily; u s  licensed product 
inỉormation allovvs the dose to be increased to 1 0  mg daily ií 
requìred, although UK licensed product iníormation 
suggests that doses above 5mg are unlikely to produce 
additional beneht.

Revievvs. 1' 5 A comparative review of the loop diuretics5 
concluded that torasemide might be more eílective and saíer 
than furosemide in the ơeatment of patients with heart 
íailure, although there was little evidence to support one 
loop diuretic over another in other oedematous disease 
States.

1. Bỉose JS, ữ  aL Torsemỉde: a pyridlne-sulíonyiurea loop (ttiuTtỉc Am  
rharmacother 1995; 29: 396-402.

2. Dann CJ, tí  ai. Tonseodde: an update of ÌC5 phannaadogỉcaỉ properties 
and therapeutic efficaqr. Drugs 1995; 49: 121-42.

3. Brater ỉ>c. BeneBts and rìskỉ oí torasemỉde in congcsdvc hcart ỉaãuie 
and essential bypmcnsion. Drug Safety 1996; 14:104-120.

4. Ishido H. Senxald H. Torascmidc for the rreatment of hean íailure. 
Cardừnmc Hematol Dừơrd Dntg Targtís 2008: 8: 127-32.

All cross-refercnccs reíer to entrìcs in Volume A
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5. Wargo KA. Ban ta WM. A comprehenàve rcview oí the loop diarrács: 
shoùíd ỉurosemide be first ỉine? Ann Pharmacother 2009; 43: 1836-47.

Administrarion in children. Oraỉ torasemide was shown' 
to be saíe and effective in a group oi children vvith heart 
íailure, 62 of whom were newly diagnosed and 40 of 
vvhom were switched from hirosemide. The children were 
aged ừom 3 weeks to 17 years and doses ranged from 180 
to 800 micrograms/kg. In those who svvitched therapy, 
1 mg oỉ hirosemide was replaced vvith 2 0 0  micrograms of 
torasemide.

1. Senxaki H, n a i. Efficacy and sadety ot torasemide in chỉldren *rith heart 
taíluK. Á nh Dã ChiU 2008; 93: 768-71.

Adverse Eíkcts and Precautìons
As for Furosemide, p. 1388.3.

Porphyria. The Drug Database for Acute Poiphyria, com- 
piỉed by the Nonvegian Porphyria c  en tre (NAPOS) and 
the Potphyria Centre Syveden, dassihes torasemide as pos- 
ábly porphyrinogenic it should be used only when no 
saíer aỉtemative is available and precautìons should be 
considered in vulnerable patients. 1

1. The Drug Database tor Acute Porphyria. Avaìỉable au http://www. 
dnigs-porphyzia.org (accessed 19/10/11)

ínteractìons
As for Purosemide, p. 1389.3.

Anticoagulants. For a report oỉ an interactíon benveen 
torasemide and warfarin, see Diuretícs under Interactlons 
of Warfarin, p. 1533.3.

Pharmacokinetiẹs
Torasemide is well absorbed írom the gastroimestinal tract. 
Peak serum concentratìons occur within 1 hour of oral 
doses. Torasemide is metabolised by the cytochrome P450 
isoenzyme CYP2C9, which shows genetic polymorphism. 
Metabolism takes place in the liver and inactive metabolites 
are excreted in the urine. The eliminatíon half-life of 
torasemide is about 3.5 hours. Torasemide is extensively 
bound to plasma proteins. In patients vvith heart íailure both 
hepatic and renal dearance are reduced. In patients with 
renal impairment, the renal clearance is reduced but total 
plasma dearance is not signiticantly altered.
References.

1. Knauí H. Mutschỉer E. CUnicaỉ pharmacolãnetỉo and pharmacody- 
namks ữỉ torasemỉde. Qùỉ Pharmaakòut 1998; 34: 1-24.

2. Vormỉelde sv, tí ai. CYP2C9 polymorphisms and the imerindividuaỉ 
variabiliry in pharmacokinctía and pharmacođynamỉcs oí the ỉoop 
dhiTttic drug torsemide. Qin Pharmacol Ther 2004; 76: 557-66.

3. Wemer D. et ai. Detenninants of steady-state torasemỉde pharmacold- 
netics im paa oỉ pharmacogeneóc íaaors. gender and angỉotenstn ũ  
receptor blockets. Qirt Pharmaakừttí 2008; 47: 323-32.

Gender. An open-label study1 in 90 patiems íound that 
the area under the concentration-time curve for torase- 
tnide was signilicantly higher, and oral dearance ágnifi- 
candy lovver, in ỉemales compared vvith males.

ỉ . Wemer u. tí ai. Gender is an important determỉnam oí the dlspoátioa of 
the ỉoop dỉuretíc torasemíde. J ơ in  Pharmacoỉ 2010; 50: 160-8.

Preparatíons
Praprietary PreparaNons (details are given in Volume B)

Single-ingredient Preporalions. Arg.: Torera; Belg.: Torrem; 
Chĩnar. Ũ Quan u  zhi (Bẳl); Te Su Min (# £ « ) ;  Te
Su Ni (4f Tuosai (lEH); Unat Yi Mai Ge (fíìătS-);
Ze Tong (ííii); Cz.: Diuvert; Cer.: Toracardt; Toragammat; 
Torasidt; Torem; Unat; Gr.\ Unat; Hong Kong. Unat; Indùr. 
Dematon Diuraton Oyamide; Dyton Dytro-Kem; Edeto; ỉtaL: 
Diuremid; Diuresix; Toradiun Jpn: Luprac Poỉ.: Diured; Oiu- 
ven Trifas; Rus.: Diuver UlHyaep); Trigrũn (TpHrpHM); S.Afr.: 
ToraHexal; Unatf; spain: Dilutob Filantort; Isodiun Sutril; 
Tadegant; SwetL: Torem; Switz.: Toramidet; Torasem; Torasist: 
Torem; Thai.: Unatf; UK: Torera; Ukr.: Britomar (Epnronap); 
Diuver UlHyBep); Torixal (TopHxcan); Torsid (TopcHA); Triías 
(TpHỘac); Trígrim (TpHrpHM); USA: Demadex.

Mubi-ingredient Preporotioni. ĩnditc Dyamide Plus; Dytor Plus.

Phormocopoeio) Preponrtions
USP 36: Torsemide Tablets.

T o r c e t r a p ib  IUSAN, riNNỊ

Ợ-5294-ị4ÌTorcétrapb;TotìSápÌBuráF.foỂỵẹrpanM6. 
ậthyl (2/?,4SH-{[33-bis(trifluororTiethyDberizỵlÌ(methoxycar- 
bònyl)arriinoỊ-2-ethýÍHS-(ừifluoro"rriethỳl)-3<4-(ỉih'ydroquino- 
linẽ-1 QH)-arboxylate. ' * ' V  — ’ ;  ‘ ' ’
C26H25F9N2ơ4=6005 ’ \  '- Í ' v1 '■
ũ s :4:?62352-ì '7-o: ••••’ , r  - ■■ ..'--V : '4 r -  *'■ ■- "
.LỊNH ̂ ;4N4457MV2Ú.

ProỊịle
Torcetrapib is a cholesteryl ester transíerprotein inhibitor. It 
inaeases plasma concentradons of high-density lỉpoprotein 
(HDL)-cholesterol and has been investỉgated in the 
management oi lipid disorders. Development was stopped 
after the finding oỉ increased mortalỉty assodated with 
torcetrapib in randomised, conơolled studies.
Reíerences.

ỉ . Funder JW. The oỉĩ-target eflects oi  torcetrapib. SndocrinoloỊy 2009; 150: 
2024-6.

T r a n d o l a p r i l  íBAN . riN N i 

RU-44570; Trandolapriili; Trándolaprilum; .Trandolapryl; 
>TpaHflonanpnn. -
Ệthyị (2S3a/?.7a5)-1 -((S)-W-[(SM<arboxy-3-phenylpropy0ala- 
nỷl}hexahydro-2-indolinecarboxylate; (2S^a/?,7aSH-{Wr[(S)- 
I.Ẽứioxycarbonyl-3-phenylpropyO-L-alanyOperhydroindole- 
2-carboxylic aãd.
C24Hj ,N2O5= 4 3 0 5  
CAS — 87679-37-6.
ATC— C09M10.
ÀTC Vet —  ŨC09M10.
um — 1T0N3G9OC . ; ' ■ ■ ■ ‘ ‘ , .r ̂

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8 : (Trandolapril). A vvhite or almost white powder. 
Practically insoluble in vvater; sparingly soluble in 
dehydrated alcohol; ửeely soluble in dichloromethane. 
Protea from lighL
USP 36: (Trandolapril). A white ot almost whitc powder. 
Practically insoluble in water; sparingly soluble in absolute 
alcohol; ừeely soluble in dichloromethane. Store in airtight 
containen. Protect ỉrom light.

Uses and Administration
Trandolapril is an ACE inhibitor (p. 1282.2). It is used ũn the 
treatment ot hypertension (p. 1251.1) and in left ventricular 
dyshinction ỉollovving myocardial iníarction (p. 1257.1).

Trandolapriỉ owes its activity to trandolaprilat to vvhich it 
ỉs convened after oral doses. The haemodynamic eSects are 
seen about 1 hour aíter an oral dose and the maximnm 
eãea  OCCUIS aíter 8 to 12 houis. The haemodynanũc action 
lasts for at least 24 hoụrs, allotving once-daily dosing.

In the ưeatment of hypertension the initial oral dose is 
500 micrograms once daily. Since there may be a predpitous 
fall ỉn blood pressure in some paúents when startữig therapy 
vvith an ACE inhibitor, the Qrst dose shouid preỉerably be 
given at bedtime. In pacients already taking a diuretic. the 
diuretic should be stopped, if possible, 2 to 3 days beíore 
starting ơandolapril and resumed later if necessary. ỉn 
patientỉ with co-existing heart ỉailure ơeatment with 
trandolapril should begìn under dose medical supervision. 
The usual maintenance dose for hypertension is 1 to 2 mg 
once daily. although up to 4mg daily may be given. as a 
single dose or in 2  divided doses.

In myocardial iníarction, treatment with trandolapril 
may be started 3 days after the iníarctioR in an inỉtial dose of 
500 micrograms once daily, gradually increased to a 
maximum of 4mg once daily.

A reduction in dosage may be necessary in patíents with 
renal impairment (see below).
Reíerences.

1. Zannad F. Trandolapriỉ: How does it differ ừom other angỉotensỉn 
convenỉng enzyme ínhỉbỉton? Drvgs 1993; 46 (suppỉ 2): 172-82.

2. VViseman LR, MCTavish D- Trandolapríỉ: a revlcvr of its pharmacody- 
namic and pharmacokỉnetỉc propcrtỉes. and therapeutỉc use in essentỉai 
hypertension. Dntỹs 1994; 48: 71-90.

3. Kebcr L. er al. A dinical trial of the anglotensin*a>oveĩtiQg’enzyme 
inhibitor trandỡlapríĩ in patíents with left ventrỉcuỉar dyshinctỉcm after 
myocardial inỉarctỉon. N Engl J  Med 1995; 333: 1670-6.

4. Peiers DC. tí ai. TrandolaprU; an updare oí ỉts pharmacoỉogỴ and 
therapeutỉc use in cardỉovascular disorders. Drup 1998; 56: 871-93.

$. Dỉaz A. Ducharme A. update on the use of txandoỉapKil ỉn the 
management of cardiovascuỉar dỉsorders. Vasc Htttỉứỉ Rừk Manag 2008; 4: 
1147-58.

6. Ruggenenti p. tí ai. Effea oỉ trandoỉapnl on regresdon oí cettnopathy in 
hypertensỉve patỉents with type 2 diabetes: a prespedãed anaỉysiỉ oí the 
Bencdỉct txỉaL J Ophthalmoi 2010; 2010: 106384.

Adminisiration in renal impairment. The initial dose of 
trandolapril in patients with renal impaiiment should not 
exceed 500 micrograms daily. UK licensed product inỉor- 
mation States that the maxứnum maintenance dóse should 
be 2  mg daily in patients with a creatinine dearance oỉ less 
than lOmL/minute.

Adverse Effeờs, Treahnent, and Precautìons
As fot ACE inhibitors, p. 1285.2.

Porphyrki. The Drug Datạbase for Acute Porphyria, com- 
piỉed by the Nonvegian Porphyria Centre (NAPOS) and 
the Potphyria Cenưe Svveden, classiBes trandolapril as

probably not porphyrinogenic it may be used as a drug oi 
fim  choice and no precautìons are needed. 1

1. The Drag Database for Acute Porphyrla. Available ac http://www. 
drugs-porphyria.org (accessed 11/10/11)

Interadions
As for ACE inỉúbitors, p. 1288.2.

Pharmacokinetics
Trandolapril acts as a prodrug of the diatid trandolaprilat, its 
actíve metabolite. Aíter oral doses oi trandolapriỉ the 
bioavailability of trandolaprilat is 40 to 60%. Trandolapril is 
metabolised in the lỉver to trandolaprìlat and to some 
inactive metabolites. Peak plasma. concentratíons of 
trandolaprilat occur 4 to 6 hours after an oraỉ dose oỉ 
trandolapriL Trandolaprilat iỉ more than 80% bo and to 
plasma proteins. About 33% ot an oral dose oi trandolapril is 
excreted in the urine, mainly as trandolaprilat; the rest is 
excreted in the íaeces. The eííective haU-níe for 
accumulatíon of trandolaprilat is 16 to 24 hours aỉter 
multiple doses oỉ trandolapriỉ.

Impaired renal hinction decreases the excretion of 
trandolaprilat. Trandolaprilat is removed by haemodialysis.
Reíerences.

1. Bevan 80. tí ai. Effea of renal hmctìon on the phamucoidnetỉcs and 
phannacodynamics oỉ trandoỉaprìl. BrJQ in Pham aal 1993; 35; 128-35.

Preparations
Proprietary Prepqmlions (details are given in Volume B)

Single-ingredient Preparotions. AustraL: DolaprìL- Gopten; 
Odrik: Tranaỉpha: Braz.: Gopten; caruuL: MavQc: Cz.: Fezzor; 
Gopten; Tanapt: Denm.: Fezzor Odrik; Prilotrand; Pr.: Odrik; 
Ger.: udrik; Gr.: Aỉenil; Daman; Odrik; Hung.: Gopten; Indon.: 
Gopten; IrL: Gopten; Odrik; ItaL: Gopten; Jpn: Odric Preran; 
Neth.: Gopten; Norw.: Gopten; NZ: Gopten; Odrikt; PoL: Gop- 
ten: Tensotrand: TrandoGen; Port: Gopten; odrik, Rus.: Gop- 
ten (Toinea); SAfr.: Mavữ; Spaitt: Gopten; Odrikt; Switz.: 
Gopten; Turk.: Gopten; UK: Gopten; USA: Mavlk.

Muht-ingredienl Prepgroliotis. AustraL: Tarka; OmtuL: Tarka; 
Cz.: Tarka; Denm.: Tarka; Fr.: Tarka; Ger.: Taika; Gr.: Tarka; 
Zjaxeb Hong Kong: Tarka; Hung.: Tarka; índcm .: Tarka; ItaL: 
Tarka; Mcx.; Tarka; Neth.: Tarka; Ziaxel; NZ: Ziaxelt; Phũipp.: 
Tarka; PoL: Tarka; Port: Tarka; Ziaxel; Sus.: Tarka (Tapxa); 5. 
Afr.: Tartca; spaàc Tarka; Tricent; Stved.: Tarkat: Switz.: 
Tarka; Turk.: Tarka; UK: Tarka; ukr.: Tarlca (Tapira); USA: 
Tarka; Venez.: Tarica.

PhcuìiiucopoeKil Preparabons
BP 2014: Trandolapril Capsules;
ƯSP 36: Trandolapril Tablets.

Trapidil IBAN, rlNNỊ
ARrl 2008; Tarpìdil; Trapidiili; Trapidilis; T-rapidilum; TpannflWi.
7-Oiethylamino-5-iífẽè)ỵi:i:12,4-tnazóló[lí-ữ]pyrinni(dine.
'c /oHịsNs= 2 ơ5 3 , ,  ' :.;V  . ■
'CAS'— JS421.-ạ4-8.': '
ATC — CữìDXU. X
AKVet.— ỌCũlDXỊì. '
UNÍt EYG5Ỵ6355Ệ.

Pharmacopoeias. In Eur. (see p. vii) and Jpn.
Ph. Eur. 8 : (TTapidil). A vvhite or almost white crystalline 
powder. Preely soluble in vvater; soluble in dehydrated 
alcohol and in dichloromethane. Protea írom lỉghL

ProẠVẹ
Trapidil is a vasodilator and an inhibitor oỉ platelet 
aggregation. It is also an antagonist oi platelet-derived 
grovvth íactor. It is used orally in the management of 
ischaemic heart disease (p. 1254.2) in doses of 400 to 600 mg 
daily, in divided doses; doses of up to 600 mg daily may be 
used to prevent restenosis aíter angioplasty (but seẽ belõtv). 
Trapidil-eluting stents have also been developcd. 

Reỉerences to and-platelet activity.
1. Yasue H. tí  ai. BBects oỉ aspirỉn and trapỉdỉl OQ cardỉovascuỉar events 

aíter acute myocarđỉaỉ ỉníarctíoa: Japartese Antípỉateỉets Myocardỉaỉ 
ỉnỉarctíon Study (JAMIS) ỈĐvestigaton. Am J  Cardiol 1999; 83:1308-13.

Reỉerences to pharmacokinetics.
I. Harder s. tí aL Pharmacoỉdnetics of trapỉdU. an antagonỉst oi plateỉet 

derived growth ỉactor. ỉn heaỉtby subjẽcts and ỉn pãtỉents wỉth ỉỉver 
điThosis. B rJ Oin Pharmacoi 1996; 42: 443-9.

Angioplasty and ỉtenting. Although angiographic stu- 
dies1' 5 have found that trapidil reduces the rate of resteno- 
sis aíter balloon angioplasty (see Repeiỉusion and Revas- 
cularisatíon Procedures, p. 1259.2). no effect on dinical 
outcomes3 has been shown. Studies investigating the use 
of trapldil after coronary stenting3-4 have shown no beneht 
in terms oi restenosis or dinical events, and it was con- 
duded that trapidil is not indicated for this purpose. Trapi- 
dil-elunng stents have bcen developed. VTÍth some sugges-

The Symbol t  denotes a preparadon no longer actively marketed The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)
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don oỉ benefit in preventing restenoás,5 although robust 
evidence is scanty and studies are ongoing.5-6

1. Okamoto s, tí ữl. Eữects oí trspỉdũ (trỉazolopyriraỉđÌne), a platelet- 
derived gromh ỉacror amagonỉst ỉn prcventíng restenosỉs after 
percutaneous oansỉumỉnai coronary angiopỉasty. Am Htart J  1992; 
123: 1439-44.

2. Maresta K tía l. Trapidỉỉ (triazolopyrimidine), a platelet-derỉved gromh 
ỉactor antagonỉst rẽduces restenosis after percutaneouỉ ưanslumỉnal 
coronary angỉopUsty: resuỉts of the nndomhed, dờuble-blind STARC 
study. araiUứiôn 1994; 90:2710-15.

3. Maresta K  tí al. Surc n  a muhỉcenter randomỉzed pUcebo-controIled 
double-blỉnd dỉnỉcal trỉaỉ of trapidỉl for 1-year dinical events and 
angỉographỉc restenosis reductỉos after coronary angỉoplasty and 
stenting. Cathtíer Cardiovax Interv 2005; 64; 375-82.

4. Serruys PW. tí ai. The TRAPIST smđy: a muỉtỉcentre randomỉzed pỉacebo 
controHed đỉnical triaỉ oí trapỉdỉl ỉor preventỉon oi restenosỉs aher 
coronary stentỉng, measured by 3-D intravascuỉar uỉtrasound. EurHeart 
J  2001; 22; 1938-47.

5. Khan M, tí ai. ỉntrepide; Tnpidỉỉ eluthìg stent. Eurolmerventừm 2008; 4: 
405-11.

6. Uccarỉno D, tí al. Ratỉonaỉe and stuđy desỉgn oỉ the OỈSTER trỉak Optícaỉ 
coherence tomography evaỉuatỉon of ỉtent struts re-endotheiỉ&Uzatỉon 
in patíents with non-ST-eỉevation acute eoronary syndromes—a 
comparỉson ỡf the ỉnưEpide tRapỉdỉỉ eluting $tent vs. taxus drug- 
eỉutíngstent implantatỉon. J CữTdiơYasc Med (Hagerstơwn) 2010; 11: 536- 
43.

Preparations
Proprietary Preparotions (details are given in Volume B)

Single ingredient PreporoHons. Braz.: Travisco; Ger.: Rocomal; 
/toi: Travisco; Jpn: Rocomal.

T rep ro stin il IUSAN, riNNỊ
15ÁU81; BW-15AU; BW-15AU81; LRX-Í5; Tréprostinil; 
Treprostinilo; Treprostinilum;: Treprostinol; U-62840; UT-15; 
TpenpoCTviHMn.
({(Tfl,2/?3a5,9a5)-23.3a,4,9,9a-Hexahydro-2-Hydroxy-H(35)-3- 
hydroxỵocty!]-1H-benzMinden-5-ỵl}oxy)acetic add. 
03^05=3905 :
CAS — 81846-19-7.
ATC — B01AC21. [
ATC Vet — QB01AC21.
um — RUM6K67ẺSG. ;

Treprostinil Sodium iriNNMi
Natrii Treprbstinilum; Tréprostinil Sodique; Treprostinilo 
sódico; HaTpnií TpenpocTMHMn.
Ca H33Na05=412Ì .
CAS — 289480-64-4.
ATC — B01AC21.
ATC Vet — QB01AC2Ỉ.
UNII — 7JZ7SN2NT6. ........ .

Uses and Administration
TrcprostiniL a vasodilator and platelet aggregatíon inhibitor, 
is an analogue oỉ the prostaglandin epoprostenol (prosta- 
cydin; p. 1374.3) and is given in ửie treatment of 
pulmonary hypenension (p. 1278.2). Treprostinil sodium is 
given by continuous subcutaneous m ỷusion; ư this route 
cannot be toỉerated, ưeprostinỉl sodlum may be glven by 
contỉnuous iníusion through a Central venous catheter. 
Doses are caỉculated ỉn tenns of ưeprostỉnil: treprostinil 
sodỉum 1.32nanograms is equivalent to about 1.25 nan- 
ograms oỉ treprostỉniL The iníusion is started with a dose 
equivalent to treprostinU 1.25 nanograms/kg per mỉnute; if 
thls ỉs not tolerated the dose shoulđ be haỉved. The infusion 
rate can be ỉncreased accordùig to patient response, by 
increments oỉ up to 1.25 nanograms/kg per mlnute each 
weekfor the first 4 weeks, ỉollowed by increases of up to 
2.5 nanograms/kg per minute each week. There is limited 
expeiience wỉth đoses above 40 nanograms/kg per mỉnute.

Treprostínlỉ may aỉso be given by ừ ih a la tio n  ỉn an initial 
dose oỉ 18 micrograms inhaled 4 times daily, reduced tò 6 or 
12 mỉcrograms inhaled 4 times daỉly ư the hỉgher dose is not 
toierated. Dosage shouỉd then be increased in increments of 
18mỉcrograms every ỉ to 2  weeks as tolerated, to a 
maxrnium maỉntenance dose of 54 mlcrograins ỉnhaỉed 4 
times daily.

The dose oỉ treprostiniỉ should be reduced in hepatic 
impaứment see below.

Intravenous ưeprostinil has been ỉnvestỉgated ỉor 
intermittent dauđỉcation.
Reíerences.

ỉ. MoQer ER. tí ai. Trial of i  Dovel prostacydỉn anaỉog. UT-15. in patỉents 
with severe ỉmennỉnem đaudicatkra. Vasc Meắ 2000; 5:231-7.

2. Sỉmonneau G, tí al. Conúnuous subcutaneouỉ ỉnhision oỉ treprostiniL a 
prostacydỉn anaỉữgue. ỉn patỉents with pulmonary artehaỉ hyper- 
tensỉoiL a doable-bitnd. randomized pỉacebo-coatroũed tiiaL Am J  Respir 
Crit Can Mtd 2002; 165: 800-804.

3. Vachiéry J-L tí ai. Tnnsỉtionỉng from IV epoprostenoỉ to subcutaneouỉ 
treprostỉnỉl in pulmonaiy anerỉtỉ bypertension. Chai 2002; 121:1561-
5.

4. Oudỉz RJ. tí ai. Treprostỉnỉl a prostacydin anaỉogue. ĩn pubnonary
arterial hypertensicm assodated with connectíve óssue dỉsease. Chat 
2004; 126: 420-7. I

5. Gomberg-Maitỉand M. tí ái. EIDcacy ând saíety of siỉdenaSl added ỈO 
treprostínH ỉn puỉmonary hypenension. Am J Cardioỉ 2005; 96:1334-6.

6. Pemandez B, Sưootman D. ih e  prottacydin analog, treprostinil sodhim. 
provỉdes symptom reỉỉel in sevôe Buerger^s (Bsease—a case report and 
revỉew oỉ ỉiteratme. Angioỉogy 2006; 57: 99-102.

7. Vonvỉnckeỉ R. tí aL ĩnhaled treprottlnil for treatment cf chronic 
pulmonary arterial hypertenslon. Ả m  ĨHíem Meắ 2006; 144:149-50.

8. Chan nỉ ck RN, tí ai. Saíety and efficacy of ừỉhaỉed ưeprosdnil as add-OQ 
thenpy to boseman in pulmonary arteriaỉ hypertensỉon. J  Am CaU 
Cardiol 2006; 4& 1433-7.

9. Vofwỉndceỉ R. ữ  aL Pavorabỉe effeco of inhaled treprostỉnn ỉn severe 
puỉmonary hypenensỉon: results from ĩanđomhed controỉỉed pỉỉot 
studies. J Am á ữ  Cart&ol 2006; 48: 1672-81.

10. Skoro-Sạịer N. Lang L Tỉeprostỉnỉl for the treaanesỉ o( puhnonaiy 
hypertensỉon. Expert opin Pharmaeotker 2008; 9: 1415-20.

1 ỉ . Voswỉndceỉ R, tí al. Metered dose inhaler deUvery oí treprosúnỉỉ for the 
treaanent of puỉmonary hypertensỉon. Puỉm Pharmaeoỉ Ther 2009; 22: 
50-6.

12. Hireniath J, tí ai. TRUST Study Group. Exerdse improvemem and 
pỉasma btomarker changes with ỉntravénous treprostinỉỉ therapy ỉor 
pulmonary arterỉaỉ hypertension: a pỉacebo-controĐed triaL J Heart Lung 
Tnmsplant 2010; 29: 137-49.

13. McLaughlỉn w .  tí  ai. Addỉtỉon ci ỉnhaỉed treprostỉnỉl to oraỉ therapy ÍOT 
puỉmonary arterỉaỉ hypertension: a randomỉzed comroỉled dỉnicaỉ trỉaỉ. 
ỉ  Am Cứữ Ctrdioi 2010; 55: 1915-22.

Administrotioỉi. A study' in 23 patients with pulmonary 
hypcrtension who were tteated with subcutaneous infu- 
sion oỉ treprostinil ỉound that a rapid dose-escalation regi- 
men (weekly or twice-weekly increments of 2.5nano- 
grams/kg per minute) lowered iníusion-site pain and 
improved 1 2-week exerdse outcomes vvithout increasing 
adverse events when compared with a slovver dose-escala- 
tìon regimen (weekly inaremems of 1.25 to 2nano- 
grams/kg per minute).

1. Skoro-Sajer N. a  al. A d irúal comparison of slow- and rapid-cscalation 
treprostini] dosing rcgĩmcns in paticnts with pulmonary hypenenáon. 
ũin Pharmữcokmit 2008; 47; 61Ỉ-Ỉ8.

Administrotíon in hepatic impainnent. Clearance oỉ ưe- 
prostinil is reduced in patients with hepatíc impairmcnL 
Licensed product infoimation recommendỉ that the initial 
dose of the inỷusion should be 0.625 nanograms/kg per 
minute, and should be increased cautiously, in mild to 
moderate impairment. No licensed dosage recommenda- 
tions are given for severe hepatic impairment. However, 
intravenous treprostmil inỉusion was reported' to be safe 
and eữectìve in 3 patientỉ with end-stage liver disease, 
induding 1 patíent who was given 106nanograms/kg per 
minute for 2  years.

Caution is also advocated when titratừig upwards from 
the initial dose oỉ inhaltd treprostinil in patients vvith mild to 
moderate hepatic impairment.

1. Sakai T, tí ai. Initiaỉ experỉence usỉng contỉnuous intravenous 
treprostinil to maxuge puỉmonary arteríaỉ hypcrtension in patỉents 
with end-suge lỉver dúease. Transpi Irtt 2009; 22: 554-61.

Peripheral voscular disease. Prostaglandins have been 
used ỉor their vasodilating eíỉect in the ưeatment of per- 
ipheral vascular disorders (p. 1272.3), although their role 
remains undear. They may be of beneht in severe Ray- 
naud's syndrome (see Vasospastic Anerìaỉ Disorders, 
p. 1275.3) that is complicated by ulceratìon, and subcuta- 
neous ơeprostinil was used1 successhiUy to ưeat severe 
re&actory digital necrosis in a patìent with Raynaud's dis- 
ease and sderodeima.

1. Engeỉ G, Rockson SG. Treprostỉnỉỉ íor the ưeatment of severe dỉgỉtal 
necroãs ỉn systemic sderosU. Vax Mai 2005; 10*. 29-32.

Adverse Effects and Precautions
As íor Epoprostenol, p. 1375.3; inlusion-áte reactions are 
common. Inhaled ơeprostínil has been assodated with signs 
oỉ local irritation induding haemoptysis (ỉatal in one case), 
and pneumonia. Treprostinil should be used with caunon in 
hepatic impaứment.

Interadions
Since ưeprostinil is a vasodilator and inhibỉtor oỉ platelet 
aggregation, care should be taken in patients receiving other 
vasodilators or anticoagulants.

Pharmacokinetics
Treprostinil sodium is rapidly and completely absorbed aỉter 
subcutaneous injectíon. It is metabolised by the liver and 
eliminated with a tenninal halỉ-liíe oỉ about 4 hours. About 
80% oí a dose is excreted in the uiìne, mainly as. 
metabolites. The systemic absolute bioavailability oỉ inhaled 
ưeprostìnil is about 64% after an 18 microgram dose and 
about 72% aỉter a 36microgram dose.
Reíerences.

1. Wade M, tí ai. Absoỉute bỉoavaiỉabíỉỉty and phaimacoitínetỉcs of 
treprostinil sodlum adminỉstered by acute subcutaneous inhiỉíoo. J Cỉin 
Pharmaai 2004; 44: 83-8.

2. Wade M.tí ai. Pharmacokínetícs oỉ treprostínỉl sodỉum admỉnístered by 
28-day chrooic continuous subcutaneous iníuáoĐ. J ơ in  Phamaeoi 
2004; 44: 503-9.

3. Laỉỉbene K  tí ai. Pharmacokỉnetícs and steady-nate bỉoequỉvalence of 
treprostìnỉỉ sodỉum (Remoduỉin) ađmỉnỉstered by the ỉntravenous and 
robcutaneous route to normal vohinteers. J Cardiơvasc Phamuưoi 2004; 
4 4  209-14.

4. McSwaỉn cs, tí al. Dose proportỉonaỉỉty oi treprostínỉl sodỉum 
admỉnỉstered by comỉnuous sũbcutaneous and ỉntravenous ỉníusỉon. J 
Oin Pharmacol 2008; 48: 19-25.

Preparotions
Propriatary Preparotionỉ (detailỉ are given in Voiume B)

Sngle-ìngradiant Preporotions. Arg.: Remodulin; AustraL: 
Remodulin; Austrủr. Remodulin; Belg.: Remodulin; Canad.: 
Remodulin; Chũei Remodulin; Cz.: Remodulin; Denm.: Remo- 
dulin; Pin.-. Remodulin; Fr.: Remodulin; Ger.: Remodulin; Gr.: 
Remodulin; Israel: Remodulin; Tyvaso; ItaL: Remodulin; Neth.: 
Remodulin; Norw.: Remodulin; PorL: Remodulin; Swed.: 
Remodulin; Switz.: Remodulin; USA: Remodulin; Tyvaso.

T r i a m t e r e n e  IBAN, USAN, riNNỊ ®
NSC-77625; SKF-8542; Triámtereeni; Triamteren; Triamterén; 
Triamterenas; Triamtérène; Triamtereno; Triamterenum; 
Triantéreno; TpnaMTepeH.
6-Phenylpteridine-2,4,7-triamine; 2,4,7-Triamino-6-phenylp- 
teridine.
C,2H„N7=2533 
CAS — 396-01-0.
ATC —  C03D802.
ẠTC Vet —  QC03D802.
UNII— WS821Z52LQ.

NOTE. Compounded preparations of triamterene may be 
represented by the following names:
• Co-triamteráde (BAN)—triamterene 2 pans and hydro- 

chlorothiaáde 1 part (w/w)
• Co-triamteráde (PEN)—triamterene and hydrochloro- 

thiadde.
Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8 : (Triamterene). A yellow, crystalline powder. 
Very slightly soluble in water and in alcohol. Protea from 
light.
USP 36: (Triamterene). A yellow, odourless, crystalline 
povvder. Practically insoluble in water, in chloroỉorm, in 
ether, in benzene, and út dilute alkali hydroxides; very 
slightly soluble in alcohol, in acetic add, and in dilute 
mineral adds; soiuble 1 in 30 of íormic add and 1 in 85 of 2- 
methoxyethanol. Store in airtight containers. Protect from 
light.

Uses and Administration
Tíiamterene is a weak diuretic with potassium-sparing 
properties which has actions and uses sứnilar to those oỉ 
amiloride (p. 1299.1). It produces a diuresis in about 2 to 4 
hours, vvith a duration of 7 to 9 hours. The full therapeutic 
eỉfect may be delayed until after several days of ữeatment.

Triamterene adds to the natriuietic but diminishes the 
kaliuretic eíỉects of other diurencs. It is mainly used, as an 
ađjunct to thiazide diuretics ru ch as hydrochlorothiaáde 
and loop diuretics such as furosemide, to conserve 
potassium in those at risk bom hypokalaemia during the 
treatment of reữactory oedema assodated with hepatic 
drrhosis, heart íailure (p. 1262.3), and the nephrotic 
syndrome. It is also used with other diuretics in the
treatment of hypertension (p. 1251.1).

When triamterene is given alone in the ữeatment oỉ 
oedema, the oraỉ dosage range is 150 to 250 mg daỉly, given 
in 2 divided doses, aíter breakíast and lunch. Doses may be 
given on altemate days ỉor maintenance therapy. More 
than 300 mg daily should not be given.

Smaller doses are used initiaUy when other diuretics are 
also given. When used with hydrochlorothiaáde, for 
example, in the treatment of hypertension. an initỉal dose 
oỉ 50 mg of triamterene daily may be used.

Potassium supplements should not be given.

Advẹrse
As for Amiloride Hydrochloride, p. 1299.2. Triamterene has 
also been reported to cause photosensiDvity reactìons, 
increases in urìc add concenưatìons, and blood dyscrasias. 
Renal calculi may occur in susceptible patients, and 
megaloblastic anaemia has been reported in patients with 
depleted ỉolic add Stores such as those with hepatic 
drrhosỉs. Reversible renal {ailure, due either to acute 
interstitial nephritis or to an interactíon with NSAIDs (see 
under Interactions, p. 1519.2) has occurred.

inddence o f adverse effects. In a postmarketing surveil- 
lance study oí 70898 patients1 taking triamterene with 
hydrochlorothiazide the most common adverse eãects 
were ỉatigue, dữáness, and nausea. Adverse eỉỉects neces- 
sitated withdrawal in 8 .1 % oỉ patients. A subgroup analy- 
sis oỉ 21731 patients2 indicated that hyperkalaemia was

AU cross-reíerences reíer to entries in Volume A
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more conunon in elderly patíents and in those with dia- 
betes meũims.

1. HoQenberg NK, Micldewtcz c w . Posonarketing surveUUnce in 70.898 
patỉencs treated vvith a triamterene/hyđroch lorothiaririe combinatìon 
(Mmaide). Am J Cardioỉ 1989; 63: 37B-4ỈB.

2. Hoilenberg NK, Mickiewicz cw . Hypericaỉemỉa in diabetes meUitus: 
effect oi a ưiamterene*hydrochlorothiizide combinadon. Ardt ỉntent 
iểed 1989; 169: 1327-30.

Effects on the blood. There have been case reports of pan- 
cytopenia assoóatcd with triamterene therapy. 1,2 Some 
padents had hepatíc drrhosis and the andỉolate actìvity of 
triamterene was considered responáble.2

1. Cascelỉano G. rí ai. Pandtopenỉa aguda y megaloblastosỉs meduỉar 
du ran te eỉ tratemiento con aíimterene de ỉa asdtís causada por drroâs 
hepádca: aportadón de dos casos. Gứstroenterol Hqmtol 1983; 6ỉ 540-4.

2. Remacha A, rf aL Triamierene-inđuced megaỉobiastosis: report oỉ rwo 
new cases, and review oỉ the Uteracure. Biol Cỉừi Oematoi 1983; 5:127- 
34.

Effeds on the Iddneys. There have been reports1-4 of renal 
calculi containing niamterene or its metabolites, generally 
in patients also taking hydrochlorothiaáde. An abnormal 
urinary sediment, which was thought to represent predpi- 
tated triamterene, was described.5 These observations 
were expanded in a crossover study:4 abnonnal urinary 
sediment was seen in 14 of 26 patỉents takứig ữiatnterene 
but in nonc taking amiloride. Triamterene and its metab- 
olites were identiEed by otheis in 181 of 50 000 renal cal- 
culi.7 Triamterene either formed the nucleus of the stone 
or was deposited with caldum oxalate or uric add. One- 
thứd of the 181 stones were entirely or mainly composed 
of niamterene and its metabolites and it vvas suggested 
that supersaturatíon of the urine with these substances 
could provide suitable nuclei tor the crystallisation of cal- 
dum oxalate.5 However, other vvorkers were unable to 
confirm this and sỊỊggested that triamterene and its metab- 
olites could become incorporated into the protein matrix 
oỉ existing stones.9 In addióon. an epidemiological study10 
ỉound no evidence that triamterene use vvas assodated 
with an increased inddence oí renal stones. Some 
authors11 have thereíore considered that there was not 
enough evidence to contra-indicate the drug in patients 
with a history oí recurrent renai calculi.

Deposition of triamterene in the urine may also play a 
part in the development of interstitial nephritis, vvhich was 
diagnosed in 4 patients also taking hydrochlorothiaáde, 
over a period of 4 years.4

Triamterene has also been assodated vvith transient 
dedine in renal hmctìon and the development of renal 
tailure. 12,13 Several mechanisms may be responsible 
induding interstitial nephiitú. inữarenal obstruction by 
aystalline deposits. and an interaction with NSAIDs (see 
under Interactions, below) . 13 Elderly patients may be 
particuỉariy at risk. 12

1. Ettinger 8. et aì. Trũ m terene-ìnduced nephrollthiasis. Arm btíem Med 
1979;91:745-6.

2. Socokm EL. Triamierene-induced nephrolithlasis. Atm ỉntemMcd 1980; 
92: 437.

3. Gault MH. tí al. Triamterenc urolithiasỉs. Can Med Assoc J 1981; 124: 
1556-7.

4. Gmnberg RW. Silberg SJ. Triamterene-induced nephrolithỉasỉs. JAMA 
1981; 245: 2494-5.

5. Pairley KF, tí ai. Abnormal urinary sediment in patietus on triamterene. 
Umat 1983; I: 421-2.

6. Spence iD, tí ai. Eữects of triamterene and amilorìde on urinary 
sedỉment in hypertenâve patients takiĐg hydrochlorothuÉde. Lanaí 
1985; li: 73-5.

7. Enỉnger B, tí  aỉ. Triamterene nephroiỉthíasis. JAMA 1980; 244:2443-5.
8. White DJ. Nancollas GH. Triamterene and renai stone (ormadon. J Uroi 

(Baitimorrị 1982; 127: 593-7.
9. VVemess PG. tí ai. Triamterene urolỉthiasis: solubiUty, pK. effea on 

erystaỉ íormation. and matrìx bỉnding oi triamterene and it$ mecabolites. 
J U b Oin Meề 1982; 99: 254-62.

10. Jick H. tí at. Triamterene and ĩcnal sioncs. J Urol ffl«i/tímorr) 1932; Ỉ27: 
224-5.

11. VVooỉíson RG. Mansell MA. Ooes ỉriaimerene cause renal calculỉ? BMJ 
1991: 303; 1217-18.

12. Lynn KL.t í  ai. Renal íailure vvith poiassium-sparing diuretics. N z  Med J 
1985; 98: 629-33.

13. Sica DA. Gehr TWB. Tríarmerene and the kỉdney. Nephron 1989; 51: 
454-61.

Effects on the skin. Photodermatitis has been reponed in a 
padent taking triamterene.1 Pseudoporphyria, possibly 
assodated with exposure to sunlỉght, occurred in a padent 
with vitiligo during treatment with triamterene and 
hydrochlorothiaãde.2

1. Femández de Cones L a  ttl. Photodermatids (rom triamterene. Cmaaa 
Dtrmatitis 1987; 17:114-15.

2. Motley RJ. Pseudoporphyria due to Dy.áde in a patíent with viilliga 
BMJ 1990; 300: 14«8.

Precautions
As for Amiloride Hydrochloride, p. 1299.3. Triamterene 
should also be given with caution to patients • with 
hyperuricaemia or gout, or a history of renal calcuỊi. 
Padents with depleted íolic add Stores such as those with 
hepatic drrhosis may be at increased risk of megaloblastic 
anaemia.

Triamterene may interíere with the tluorescent 
measurement of quinidine. It may slightly colour the 
urine blue.

Interactions
As for Amiloride Hydrochloride, p. 1299.3.

Digoxin. For a report o i the eữect of triamterene on 
digoxin concentrations, see p. 1357.2.

Dopaminergics. For a report oỉ increased amantadinc toxi- 
dty assodated with hydrochlorothiaãde and triamterene, 
seé p. 892.2.

NSAlDs. There have be en several reports oí renal íailure 
in patients taking triamterene and NSAIDs. 1,2 Both types 
oí drug are nephrotoxic and in combinatíon the eãect 
appears to be additive.3' , It has been suggested that the 
suppression of urinary prostaglandins by NSAEDs could 
potentiate the nephrotoxic eữects of triamterene.1

NSAIDs may also antagonise the diuretic action o i 
triamterene.*

1. Favre L  tí ai. Rcversỉble acute renaỉ íaỉlure hom combtned oiamterene 
and indomethadn: a smdy in healthy subjeca. A m  bưrm Mtd 1982; 96: 
317-20.

2. Hlrkỏncn M. Ekbtom-Kuũberg s. Reversỉble deteriocatỉon of renal 
hinctíon aỉter đỉdoíenac in patỉem receỉving oỉamterene. BMJ 1986; 
293: 698-9.

3. Bailey RR. Adverse renal reactìons to non-steroỉdal antí-inỉUmRiatory 
drugs and potassium-sparỉng dỉuretics. Advene Dntg Riact SuU 1988; 
(Aug.): 492-5.

4. Lynn KL. tía i. Renal ỉallure wỉth potassỉum-spadng dỉuretỉcs. N ZM idJ 
1985; 98: 629-33.

5. Sica DA. Gehr TWB. Trỉamterene and the kỉdney. Ntphron 1989; 51: 
454-61.

6. Webster J. ỉmeractions oỉ NSAIDỉ with diuretỉcs and 3 -bỉocken: 
mecbanisms and dỉnỉcaỉ implicaóons. Drugs 1985; 30: 32-41.

Pharmacokinetìcs
Triamterene is variably but tairly rapidly absorbed from the 
gastrointestinaỉ tracL The bioavailability has been reported 
to be about 50%. The plasma haU-hfe has been reported to 
be about 2  hours. It is estúnated to be about 60% bound to 
plasma proteins. It á  extensively metabolised. apparently 
Via the cytochrome P450 isoenzyme CYP1A2, and is mainly 
excreted in the urine in the form of metabolites with some 
unchanged triamterene. Triamterene crosses the placenta 
and may be distributed into breast milk.
Reíerences.

1. Pruin AW. tí ai. Variadons in the ỉate of trỉamterene. ơin Pharmacoi Thrr 
1977; 21:610-19.

2. Gundert-Remy u. tí ai. Plasma and urinary leveỉs of trỉamterene and 
certain metabolltes after oral administratíon to man. EurJ Qùt Pharmaai 
1979; 16: 39-44.

3. Gilừich Kĩ. tí aỉ. Pharmacokỉnetics of triamterene aỉter ỉv adminỉstratỉon 
to man: detemùnatíon of bỉoavailabilỉty. SurJ Qin Pharmacoi 1983; 25:
237-41.

4. Sôrget F. tí ai. O nỉ trỉamtereoe diỉpositíon. Qin Pharmaai Ther ỉ 985; 38:
306-12.

5. Fuhr u. tí ai. Rate-ỉỉmitỉng bíotraũsỉormadon oí tríamterene is medỉated 
by CYP1A2. ĩn tJ ơ in  Pharmaal Ther 2005; 43: 327-34.

Hepatk impairment. Triamterene dearanee was markedỉy 
decreased in 7 patients with aỉcoholic drrhosis and 
ascites. 1 The diuretic eííea lasted for up to 48 hours in dr- 
rhotic patients compared with 8 houis in healthy Controls.

1. Villeneuve JP, a  al. Trtamterene kinetia and dyrumics in đrrhosis. ữm 
pharmacol Thtr 19*4; 35: 831-7.

Renal impairmenl. Urinary excretion of triamterene and 
its metabolite, hydroxytriamterene suUate, was signiũ- 
cantly reduced in patients with renal impairment' and Ũ1 
the elderly whose renal (unction was reduced.2 Accumula- 
tion of the active metabolite vvas possible in patients with 
renal impairment. 1

1. Knauf H. a  al. Delayed climinaiion of ưlamtcrcnc and its aciìve 
mctabolite in chronic renal (ailure. EurJQ in pharmacol 1983; 24:453-4.

2. Willìams RU a  al. Absorpiion and disposidon o( iwo combinarion 
(ormulacions of hydrodiloroihiaáde and tríamrcrenc: induence of age 
and renal (unction. Qin Pharmacol Ther 1986; 40: 224-32.

Preparatìons
ProprieteHy  Prsparations (details are given in Volume B)
Sngle-ỉngredierd PraporaHons. Belg.: Oytac UK: Dytact; USA: 
Dyrenium.
Muki-mgradient Preporations. AustraL: Hydrene; Austrũì: Con- 
Bt; Dytide H; Triamteren comp; Triastad HCT; Belg.: Dyta- 
Urese; Dytenáde; Braz.: Diurana; Iguassina: Canati,: Apo-Tria- 
ãde; Novo-Triamàdet; Nu-Triazide+; Pro-Triazide; Riva-Zide; 
ơtữe: Drinamil; Hidroronoí T; Uren; ơtừia: No 0 (0*$)•, Pin.: 
Furesis comp; Uretren Comp; Fr.: Isobar Prestole; Gcr.: Beta- 
Turfaf; dehydro sanol txú Diu Venostasin; Diucomb; Diured- 
kum Verla; Dodteren; Dytide H; Neo tri; Nephral; Propra comp; 
Tri-Thiaád; Triampur Compositum; Triamteren comp; Triamte- 
ren HCTf; Triamteren tri-compt; Triareset; Turia; Veraddet; 
Gr.: Dyberride; Hong Kong: Apo-Triazide; Dyaride; Indút: 
Ditide; Frusemene; IrL: Dyaáde; ItaL: Fluss; Mex.: Dyaádet; 
Neth.: Dyta-Urese; Dytenãde; NZ: Triamiádet; Port.: Dyaáde; 
Triam Tỉarida R; Rus.: Apo-Triazide (Ano-TpHaann); Triam-Co

(TpHaM-Ko)t: Triampur Compositum (TpHSMnyp KoMno3HTyi(); 
Triamtel (TpHatnen); S~Afr.: Dyaride; Reneáde; singapore: 
Apo-Triaãde; spaùi: Salidur Switz.: Dyrenium compositumt; 
Thai.: Dinaáde; Dyaãde; Turk.: Triamrrr il;  UK: Dyaxide; 
Dytidet; Frusene; Kalspare; Triamco; Ukr.: Triampur Composi- 
tum (TpmMnyp KoMno3HTyM); USA: Dyaáde; Maxride.

Pharmacopoaid Praparations
BP 2014: Co-triamterãde Tablets; Triamterene Capsules;
ŨSP 36: Triamterene and Hydrochlorothiaáde Capsules; 
Triamterene and Hydrochlorothiaãde Tablets; Triamterene 
Capsules.

T r íc h lo rm e th ia x id e  ỊriNNi ®
tncWorrnéthiazide; TrichloiTOethiaídũirv^ọđQỊTTCtíaáda; 
'Trildoorimetiatsidi; Tnklormetíaad; TpnxnopMerna3Hfl. . -  .r 
6-Chloro-3-dichloromeứiyl-3,4-dihyđrb-2H-Ị!2.4'beiì2othra- 
diazine-7-suÌphonamide í,l-dioxídé_' - f V
QH<ajNiOÀ«»38<Ì6 - ' • > ■ >
CÃS — 133-67-5.
ATC — C03M06. ~ ■' ^ ‘ r" ' ì  ‘
ATC Vạ — QC03AA06. r *'
um — Q58C92TUN0. ■ , .

PSarmacopoeias. In Jpn and us.
USP 36: (Trichlormethiaãde). A white or practically white, 
crystalline powder, odourless or with a slight characteristic 
odour. Soluble 1 in 1100 of water, 1 in 48 of alcohol, 1 in 
5000 oỉ chloroỉotm. 1 in about 4 of dũnethyUonnamide, 1 in 
about 9 of dioxan, and 1 in 1400 of ether; Ếreely soluble in 
acetone; soluble in methyl alcohol.

Proỉile
Trichlonnethiaáde is a thiaáde diuretìc with properàes 
similar to those of hydrochlorothiaáde (p. 1404.2). It ỉs 
gìven orally ỉor oedema, including that assodated with 
heart Eailure (p. 1262.3), and tor hypertension {p. 1251.1).

Diuresis begins about 2  hours after an oral dose, and Iasts 
about 24 hours.

In the treatment of oedema a usual dose has been 1 to 
4mg daỉly or intermittently. In the ơeatment oi hyper- 
tension a usual dose has been 2 to 4mg daily, either alone, 
or with other antihypertensives. In some patients 1 mg daily 
has been adéquate.

Preparatíons
Proprietary PraparaHons (details are given in Volume B)

Muki-ingradiant Praparations. Pin.: Uretren Comp; Gr.: Tená- 
plex; Iptc. Irtra.

Pharmooopoeial PraporoHons
USP 36: Trichlormethiazide Tablets.

T r iA u sa l (BAN, ríNNi
TriAusaalỉ; Tiiflusalìs; TriflụsaỊ(jm; :Trifluzál; UR-1501; Tpn- 
ộnycan; : V
2-Ácetoxy-4-ơifluorbmethylfaenzoic acid; 0-Acetyl-4-(tri- 
fluoromethỵl)saỊicylic ạdd," .
0 .  0 1 1 .3 0 4 = 2 4 8 2  • '
Ờs — 322-79-2.
ATC  —  B01ACÌ8.
ATC Vet — QB01AC18. ......... „v •
UNII —  1Z0ỸFI05OO.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (TriĐusal). A white or aimost white crystaUine 
povvder. Practically insoluble in waten very soluble in 
dehydrated alcohol; freely soluble in dichloromethane. 
Store in airtỉght containers at a temperature not exceedỉng 
25 degrees.

Profíle
TriĐusal reduces piatelet aggregation by inhibiting cydo- 
oxygenase-1 and phosphodiesterases. It is used in the 
management oi thromboembolic disorders (p. 1273.2) in 
usual oral doses oỉ 300 to 900 mg daily.

Reĩerences.
1. Murdoch D, Ptosker Gỉ~ TriAusal: a tevỉew of ỉts use ln cerebraỉ 

inỉarctỉoa and myocardỉai inỉarcdon. and as thromboprophyỉaxís ỉn 
atrlal QbiUlatÌoa. Drugs 2006; 66« 671-9X

2. Gonzẩlez-Correa JA  De La Cruz JP. TriHusaỉ: an antíplatelet drug vrỉth a 
neuroprotecdve eỉfea? Cardiovasc Dru$ Rrv 2006; 24: ỉ 1-24.

3. Gómez*ỉsỉa T, tí  ai. TRIMCI Study Group. A randoraỉxed. double-bỉind, 
pỉacebo controlled-trial of trUlusai in mỉld cognỉtỉve impaiiment: the 
TRIMCI study. Abhâm tr Dừ Assoc Dừorẩ 2008; 22: 21-9.

4. Annỉnos H. tí  ai. Triíỉusai: an old dnig ỉn modera andplatelet therapy. 
Revỉew of itỉ actỉon. use. saỉety and eữecổveness. H tlỉfítkJ Cardioi 2009; 
50: 199-207.

The Symbol <8> denotes a substance whose use may be restricted in certain sports (see p. viil)The Symbol f denotes a prepararion no longer actively marketed
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Preparatìons
Proprielary PrBporolions (details arc given in Vohụne B)
Single ingređent Praparations. Arg.: Disgren; Braz.: Disgren; 
Gr.ĩ Aỉlèn; ReoQen: Hung.: Disgren; Indon.: Grendis; ItaLĨ Tri- 
flux; Malayĩúe. Giendis; Mex.: Disgren; Phttipp.: Grendis; T- 
Bren; PorL: TecnosaL' Spain: Anpevalt; Disgren; Thai.: Gren- 
dls; Ukr.. Disgren ỢỊHCTPEH); vẽner.: Disgrm.

Trímetaâdine Hydrochloríde ỊBANM, riNNM} 
HidrodorurO' d ẽ  ứÌmet^dina;-Trimet3 tsịdiinidihỵdroldoridi; 
Trimẽịaádin • JdldrokIorũrr. Trirnetazidina, hídrocioruro de; 
Trimeĩaãdindihidroklorid; - Trimetaãdindihydrochloiid;; Trỉ- 
metaádin-dihyđrođÌỊorid; trimetaadindihydroídorld; frimé- 
tazidine; Chlorhydrate de; Tnraétaadine, dichlòrhỵdrate de; 
Trimetaãdine Ộihỵđrochlọrlde.- Trimetaádini dihýdrochlor- 
idum; TrimeỂiẵdinl Hydtochbridum; Trimetaadino hidro- 
chloridas;Trimetazine Hydrochloriđé; TpnMeTa3MflMHa 
rnapoxnopnA.
1 -(23,4-Trimethaxybenzyl)piperazine dihydrochloride. 
CmH22Nj0 3̂ HCI=3393
CAS — 5011-34-7 (trimetcádĩne); 13171-25-0 (trimetazidine 
hydrochbride).
ÁĩC — Ũ0ỈE815.
ATC Vet — OCOỈEB15.
UNII — 48V6723Z1P ,  , .

Pharmacopoeias. In Eur. (see p. vii) and Jpn.
Ph. Eur. 8 : (Trimetaádine Dihydrochloride; Trimetaádine 
Hydrochloride BP 2014). A slighdy hygroscopic, white or 
almost white crystallỉne powder. Freely soluble in vvaten 
sparingly soluble in alcohol. Store in airtight containers.

Profìle
Trimetaàdine hydrochloride is used in angina pectoris 
(p. 1254.3); hovvever, íollovving concems over its 
questíonable eỉBcacy and reports of movement disorders 
sù ch as parkinsonism, restless legs syndrome, tremor. and 
gait instability (see EHects on the Nervous System, below), 
the EMEA in Europe has recommended that trimetaãdine 
should only be used as second-line, add-on therapy in the 
treatment oỉ stable angina pectoris. The usual dose is 40 to 
60 mg given daily in divided oral doses, although hlgher 
doses have been used in some countries (as modihed-release 
preparaóons). It shouid be given wlth caution to the elderly 
and to patìents with renaỉ impainnent. Therapy should be 
stopped peimanently in patients who develop movement 
disorders and neurologìcal consultation sought ư su ch 
adverse eữects persist for more than 4 months aỉter stopping 
the drug.

Trimetaádine has also be en used in the symptomatic 
ơeatment of vertigo, tinnitus. and Ménière's disease. 
However, its benefit in these indications has not been 
shown and the EMEA recommends against su ch use. 
Reíerences.

1. McCỉeOan KJ, Plosker GL. Tttxnetuỉđỉne: a revievv oí ỉts use in subỉe 
angtna peaoris and other coronary conditions. Drugs 1999; 58:143-57.

2. Cỉapponỉ A, tí al. Ttimetaâdlne for stable angina. Avaỉỉable in The 
Cochrane Database oí Systematỉc Reviem; Issue 4. Chichester John 
Wỉỉey; 2005 (accessed 24/01/06).

3. DancbinN. GỉnicalbenefitsofametaboIicapproacbwỉihtiimetazỉdme 
ỉn revascuỉarixed patỉems wỉth angỉna. Am J  Cardioỉ2006; 98 (suppl): 8J-
13J.

4. Banach M. tí aL The roỉe of rrinu»taTiriift» aíter acuie myocardiaỉ 
iníarakm. Cutt Vac Pharmaeoi 2008; 6: 282-91.

5. Di Napoỉỉ p. Taccudỉ AA. Trimetazk£ne: the future of cardỉac hmctian? 
Ftaun Cardìoỉ 2009; 5:421-4.

6. Gao D, tí aL Trtmctaridỉne: a meta-analysis oí randomỉsed controDed 
txiaỉs ỉn heart ỉũlure. Btđrt 201 ỉ; 97:278-86.

7. Zbangu  tí ai. Addỉtỉonal use of trimetaridine ỉnpatíents with chronic 
heart ỉaỉhire: a meta-anaỉysỉs. J  Am Colì Cardioỉ 2012; 59: 913-22.

EHeds on the nervous System. Eight elderly patients aged 
between 72 and 94 yeaĩs were reported1 to have devel- 
oped signs oí paddnsonỉsm vvhile taklng trimetaádine; the 
paddnsonism regressed completely when the drug was 
stopped. A retrospective study2 lound that adveise eítects 
on motoi hmction, induding parkinsonism, gait disorders, 
and tremor, occurred in 56 oỉ 130 patients taking trimeta- 
ãdỉne and were more common in older patients.

In June 2012, the EMEA in Europe recommended new 
contra-indications and wamings to reduce the risk of 
movement disorders with trimetaádine.3 The agency was 
aware oi reports of movement disorders such as 
Parkinsonian symptoms, restless legs syndrome. ơemor, 
and abnonnal gait with trimetaádine and advised against its 
use in patìents with a history oí such disorders. It was also 
recommended that treatment with trimetazidine be 
pennanently stopped in those who develop movement 
disorders.

1. Marti Massó JF. Paridnsonisno par trimetaxỉdỉna. Neuroỉogia 2004; 19: 
392-5.

2. Marti Massó J-F, tí aL TrỊmetarktinc inđuces parkỉnsonỉsm. gaỉt 
disorden and tremor. ĩhtm pie 2005; 60:419-22.

3. EMEA. European Medỉõnes Agency recommendỉ resuỉctỉng use oí 
ưlmeraãdỉne-coniainỉng medỉtínes (ỉssued 22nd June, 2012). Avaiỉable

au http://vrww.ema.europa.eu/docs/en_GB/documenClIbrary/Press_ 
rdease/20ỉ2/06/WC500129070.pdỉ (accessed 11/10/12)

Preparations
Propríotary PrBporotions (detaiỉs a re  gỉvcn in  V oỉum e B)

SíngU-tngrocỄent Pnpomtiore. Arg.: VastareL' Àustria: Vastar- 
elt: Braz.: Ỵastarel; Chile. Vastạrel; China: Aiyiling (Stă-#’); 
vàsorel ỢH&Ĩ): Ze Wei Er Cz.: Adexort; Portora;
Preductai ZUutra; Dam.: Vastarel; Fr.: Vastarel; Gr.: AtanoL 
Imovexil; Intervein; LaDỉmet; Liomagen; Novaridine; Trimedin; 
Trimedon Trimevert; Vastarel; 2din; Hong Kong: Matenol; Tri- 
vedon; Vastarek Hung.: Adexon Mrâun; Mođuxín; Preductal; 
India: Cardimax; Carvddon; Cytogard; Flavedon; Invidon; Isve- 
don; Kardin; Mayozest' Metacaidt; Metagaid; Myovedon; Tri- 
vedon; lndon.: Triĩedon; Irt: Vasurel; ItaL: Vastareb Malaysia. 
Metagardt; Metazine; Vastarel; Phũipp.: Angimax; Angirel; 
Carvidoa' Longityt; Tazinett; Tazz; Ttũnereb Vassapro; Vastar- 
el; Vestar PoL: Cyto-Protectìn; Meuzydyna; PreducuL' Prote- 
vasc Setal; Trimetaratio; Port: Tadrel; Trímepharmat; Vastar- 
el* Rus.: Angionl (Ahth03kji); Angital (Aimrran); Antisten 
(AtmicreH); Carditrim (KapaHTpHM); Oeprenorm (HenpeHopM); 
Medarum (MeaapyM); Metagard (MenrapA); Prebraaal 
(IĩpeBPyxtaa); Predixin (ĨIpeOHiHH); Preductal (lIpeayKian); 
Rimecor (PHMeaop); Trimektal (TpHMexraa); Tnmet (TpHMCT); 
Trimetazide (TpHMeraaiui); Singapore. Mejadin; Metagard; Vas- 
[arel; Spain: Idaptan; Thai.: Matenol; Metagem: Trizidine; Vas- 
tarel; Vastinol; Turk.: Sitorel' Vastarel; ukr.: Cardimax 
(KapAHMaxc)t; Carduaal (KapAyKTax); Energoton pHeproTOH); 
Metazidin (MeiaannHH); Predizin (ĨIpCAinHH); Preductal 
(npeayicrai); Tricard (Tpmcapa); Tríductan (TpiuynaH); Vencz.: 
Vastarel.
Muhi-ingredient Preparations. Ukr.: C ardasin (KapoaaHu).

Tripamide ÍUSAN, riNNi ®
ADR-033; E-614; Tripamida; Tripamidum; TpnnaMMfl.
4-Chloro-AHendo-hexahydro-4,7-methanoisoindolin-2-yl)-3-
sulphamoy)benzamide.
c,̂ ^3035=369.9.
C4S — 73803-48-2. .
um — G36A0E9CVT.

Profíle
Tripamide is a diuretic struaurally related to indapamide. It 
is used in the ơeatment oí hypertension.

Preparations
Propríetary Preporatiom (details are gi ven in Volume B)
Sãigle-ingredient Preparotioos. Jpn: Normonal; Thai.: Normo- 
nal.

U ra p id ỉ l  IBAN, rlNNI 
B-66256M; Urapĩdiili; Urapidilum; ypanufli«i. 
6-[3-(4-0-Methõxyphenylpiperazin-1-yDpropylamino]-1,3- 
dimethyluracil.
C2oH29Ns03=3873
045 — 34661-75-1.
ATC — C02CA06. ....
ATC Vet — QC02CA06. 
um — A78GF17HJS.

Pharmacopoeias. In Jpn.

U ra p id i l  H y d r o c h io r id e  IBANM. riNNMỊ 
Hidrodoruro dế urapidil; Ưrapidil; Chlorhydrate d‘; Urapidil, 
hidrodõruro de;: Urapidíli Hydrochloridum; ypantự)M/ia 

Tnflpoxnopnfl.
C2oH29N503,HCI=423.9 1 /
CÃS — 64887-14-5. ......
ATC — C02CA06.
ATC Vet — QC02CA06.

Uses and Administration
ưrapidil ỉs an antihypertensive drug that is reponed to block 
peripheral alpha) adrenoceptors (see Alpha Blockers. 
p. 1243.1) and to have Central actions. It produces a 
reduction in peripheral resistance and a ỉall in systolic and 
diastolic blood pressure, usually vvithout reflex tachycardia.

Urapidil is used in the management of hypertension 
(p. 1251.1), induding hypertensive crises.

Urapidil is given orally as the base and intravenously as 
the hydrochloride, but doses are usually expressed in terms 
of the base. Urapidiỉ hydrochloride 10.94mg is equivalent to 
about lOmg oỉ urapidil. Urapidil ỉumarate has also been 
given orally.

In hypertension oral doses of 30 to 90 mg are given tvvice 
daily. In hypertensive crises a suggested regúnen is to give 
an initial dose of 25 mg by slow intravenous injecdon over 
20 seconds, repeated u necessary after 5 minutes. This may

be lollowed by a dose oỉ 50 mg aíter a íurther 5 minutes iỉ 
the response is still inadequate. Treatment should continue 
vvith a maintenance inỉusion oí 9 to 30mg/hour once the 
blood pressure is suỉBdently réduced.
Revlevvs.

1. Dooỉey M, Got KL. UrapídiL 1  reappraỉsal oí its use in the management 
of hypertensỉOĐ. Drugs 1998; 56: 929-55.

2. Buch J. UrapỉdỉL a dual-actỉng antỉhypertensỉve agenu current usage 
consldentỉcms. Adv Therapy 2010; 27: 426-43.
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Urapidil is reported to be vvell-tolerated, with adverse eữects 
generally transient and most ừequent at the beginning oỉ 
therapy. Dizziness. nausea, headache, ỉatigue. orthostaric 
hypotension, palpitations, nervousness, pruritus, and 
allergic skin reactions have been reponed.

It should be used with care in elderly patients and those 
vvith severe hepatic impairment. Intravenous urapidil 
should not be used in patients with aortic stenosis.

Urínary incontinence. Enuresis in 2 eỉderly patients was 
reported' to be assodated with the use oỉ urapidil.

ỉ. Jonvlỉle À-P. tí ai. Urapidiỉ and enuresỉs. Lanctí 1992; 339: 688.

Pharmacokinetics
Aíter oral doses urapidil is rapidly absorbed vvith a reported 
bioavailability of 70 to 80%. It is reported to be about 80% 
bound to plasma proteins. Urapidil is extensively 
metabolised in the liver, mainly by hydroxylation, and 
excreted mostly in urine, as metabolites and 10 to 2 0 % oỉ 
unchanged drug. The eliminaãon hall-Uíe is reported to be 
about 4.7 hours when given orally as capsules and about 2.7 
hours aíter inưavenous dosage.
Revievvs.

1. Kỉrsten K  tí ai. Clinỉcal pharmacoidnetỉcs of urapidỉl. ơin Pharmaakùưt 
1988; 14: 129-40.

Preparotions
Proprietary Preparationỉ (details ate given in Volume B)
Single-ingredient Pieparations. Austría. EbrandỊ; Hypotrit; Bdĝ : 
Ebranúl; china: Ebranúl (ỈEỸS); Jie PỊng (S42); Jie Tong (ă  
Ì9); Lao Mai Na Lixiding; (ÍỊ|®^); LuoHao (?)§); Ya
Li Di (3EfỊlSfc); Yu You Ding (ÍSDtS); Cỉ.: Ebranril; Fr.: Eupres- 
syl; Mediatensyl' Ger.: Ebrantil; Hung.: Ebrandl; Ịtal.: Ebranúl; 
Neth.: Ebranúl; PoL: Ebrantil; Port.: Ebrantil; Rus.: Ebrantil 
(36p»Hmr); Spain: Elgadil; Switz.: Ebrantil; vkr.: Ebrantii 
(36paHTiui).

Urokỉnase /SAN, USAN, riNNi 
Urokinaasi; Urokinas; Urokinasa; Urokinasum; ũrokinaỉ 
Urokinazè; Urokináĩ Uroquinasa; ypoKMHa3a.
C45 — 9039-53-6.
ATC — B01AD04.
ATCVet—0801AD04.
UNII — 83G67E21X1.

\

Pharmocopoeias. In Chín., Eur. (see p. viỉ), and Jpn.
Ph. Eur. 8 : (Urokinase). An enxyme isolated ta m  human 
urine that actívates plasminogen. It consists oí a mixture of 
low (33000) and high (54000) molecular mass íonns, the 
high molecular mass ỉorm being predominant. The potency 
is not less than 70 000 intematìonal units per mg oỉ protein. 
A vvhite or almost white, amorphous powder. Soluble in 
vvater. Store in airtight containers at a temperature not 
exceeding 8 degrees. Protea ta m  light.

StabiBty. Solutions oí urokinase containing 2500 to 
25 OOOunits/mL were ỉound to be stable in single-use syr- 
inges vvhen stored at -30 degrees for 30 days and also 
when stored frozen for 7 days, thavved, and refrozen for a 
hrnher 23 days.1

1. Dediick sc. Samim-Rico J. Poccncy and subility of frozcn uiokinaie 
Solutions ỉn syringes. Am J Heaỉth-Sytí Pharm 2004; 6 1 :1586-9.

Uniis
The potency oỉ urokinase is expressed in intematìonal units. 
Preparations are assayed using the Srst International 
Reỉerence Preparation (1968), a mixture of low-molecular- 
vveight and hỉgh-molecular-weight urokinases. The first 
International Standard for high-molecular-weight uro- 
(ónase was established in 1989 for use with preparationỉ oí 
this type of urokinase.

Potency used to be expressed in Ploug or Plough units or 
in CTA units, but these now appear to be obsolete.

Uses and Administration
Urokinase is a thrombolytic produced by the kidney and 
ỉound in human uríne. It directỉy converts plasminogen to 
its active form plasmin, resulting in Ễbrinolysis and 
dissolution oỉ blood dots. The mechanisms of Sbrinolysis 
are discussed turther under Haemostasis and Pibrinolysis on

All cross-reỉerences reíer to entries in Volume A
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p. 1124.3. Urokinase aííects drculating, unboundplasmino- 
gen as well as Qbrin-bound plasminogen and thus may be 
termed a fibrin-nonspedfic thrombolytic (see p. 1245.3).

Urokinase is used similarly to streptokinase (p. 1503.1) in 
the management of thromboembolic disorders indudỉng 
venous thromboemboliỉm (puỉmonary embolism and deep- 
vein thrombosis; p. 1274.1) and peripheral arterial 
thromboembolism (p. 1273.3). It is also used to dear 
ocduded catheters and cannulas. Urokinase has been used 
in myocardial inỉarction and for dearing dots after 
haemorrhage vvithin the eye.

In the ưeatment o ỉ v e n o u s  th r o m b o e m b o lỉsm ,  
urokữiase is given by intravenous inhision in an Initial 
dose of 4400units/kg given over 10 to 20 minutes. This is 
followed by maintenance of 4400 units/kg per hour for 12 
hours in pulmonary embolism, and ỉor 12 to 24 houis in 
deep-vein thrombosis; 100 000 units/hour for 2 to 3 days is 
an altemative maintenance dose ỉor deep-vein thrombosis. 
Patients with pulmonary embolism may be gỉven urokinase 
by bolus injection instead, in a dose ol 15 000 units/kg Into 
the puhnonary artery. The injection may be given, with the 
dose adjusted according to plasma-Bbrinogen concentra- 
don, up to 3 times in 24 hours.

In the ưeatment oỉ p er lp h era l arterial th r o m b o e m -  
b o lism . asolution containing urokinase 2000units/mL ũ 
iníused' ihto the dot Via a catheter at a rate oỉ 
4000 units/minute for 2 hours. Angiography should then 
be períormed and. ư flow has not resumed, the catheter 
should be advanced into the ocduded vessel and the 
inhision continued at the same rate for a hirther 2  hours. 
The procedure may be repeated, ư necessary, up to 4 times. 
Once blood flow is re-established, the catheter should be 
partially mthdravvn and ínỉusion continued at a rate oỉ 
1 0 0 0  unitỉ/minute until the remaining dot has lysed; a dose 
of 500 000 units given over 8  hours is usually suỉBdent.

For d e a r in g  a c c lu d ed  ỉn tr a v e n o u s  c a th ete r s  or 
ca n n u la s . 5000 to 25 000 units of urokinase ỉs dissolved in 
the volume oỉ sodium chloride 0.9% that will completely fi.II 
the catheter or cannula. Tvhich is then damped off for 2 0  to 
60 minutes; the lysate is then aspirated and the procedure 
repeated ư necessary. Altematìvely, up to 250 000 units may 
be inỉused into the device over a period oỉ 90 to 180 minutes 
using a solution of 1000 to 2500units/mL in sodium 
chloride 0.9%.

For doses in children, see belovv.

Administration in children. Urokinase may be used to 
dear ocduded intravenous catheters and Central lines in 
children in the same dose as for adults, see Uses and 
Adminiỉtration. p. 1520.3.

Cotheters and cannuias. For reỉerence to the use of uro- 
kinase to maintain patency of long-term venous access 
devices, sce under Uses for Alteplase, p. 1297.2.

Adverse Effect$, Treaừnent, and Precautions
As for Streptokinase, p. 1505.1. Seiious allergic reactions 
may be less likely to occur with urokinase than vvith 
sưeptokinase.

Hypersensitivity. Allergic reactions are considered to be 
less írequent with urokứiase than with streptokinase. 
Hovvever, in a series of 6 patients who had previously 
been treated vvith sueptokinase, 1 thrombolytic therapy 
with urokinase for recurrent myocardial inỉarction was 
assodated vvith ngors in 4 patientỉ, 2 of vvhom also devel- 
oped bronchospasm. None of the patients had any history 
of atopy.

1. Maisis p. Mann s. Rigors and bronchospasm vvith urokinase ahcr 
sireptokinase. Lancet 1992; MO: 1552.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyría Centre (NAPOS) and 
the Porphyria Cenue Svveden, dassiũes uroldnase as not 
potphyiinogenic; it may be used as a drug of Hrst choice 
and no precautions are needed. 1

1. The Drug Database for Acute Porphyiia. Avallable at: htrp://www. 
drugs-poiphyria.org (accessed 18/10/11)

Transmission oỉ infedion. Some preparations of urokinase 
are produced in cultures of human cells and there is a risk 
oỉ transmission oỉ iníection assodated with their use.

Interactions
As for Streptokinase, p. 1507.1.

Pharmacokinetics
After intravenous iníusion urokinase is deared rapidly tom  
the drculation by the liver. A plasma hah-liíe of up to 20 
minutes has been reported.

Preparations
Proprietory PreporoHons (details are given in Volume B)
Siiiqla ingrediant Pnaporotions. BeỊg.: Actosolv; China: LuoXỉn 
(%%); Sairong (£&); Youkai ({£91); ct: Rheotrombt; Fr.: 
Actosolv; Ukidan; Ger.: Corase-Ị-1 Rheotromb; Gr.i Abboltínase; 
Syner-Kinase; ulddan; Urochinasi; Hung.: Rheotromb; btdia: 
Dukinase; KD-Unase; Medinase; Solokinase; Uni-Kinase; Israel: 
Abbokinaset; ỉpnr. Uronase; Neth.: Medadnase; Singapore: 
Abbokúiase; spain: Uroquidant; UK: Syner-Kinase.

V a l s a r t a n  /BAN. U SAN , riN N Ị

CGíMẳ933,rValsartaani; Vaísartán; Valsartanum; Banb3apraH. 
N-|p-(o-1 W-Tetrazol-5-ylphenyl)benzy!]-Af-valeryk-valíne; N- 
Pentanoyl-W-[2'-(l H-tetrazol-5-yí)biphenyl-4-ylmethyl]-i- 
valine. .
C24H 29̂ 5̂ 0 3 = 4 3  5.5 - -v*s'
.CAS'— 137862-53-4.
ẠĨC — C09CA03. .
ÃrcVet — QC09CA03. . . ■ ,,,
UNil — 8ỌM03YXJ7l’ . A

Pharmacopoeias. In us.
USP 36: (Valsartan). A white or alinost white, hygroscopic 
powder. Practically insoluble in waten freely soluble in 
anhyđrous ethanol; sparingly soluble in dichloromethane. 
Store in airtight containers at a temperature of 25 degrees, 
excursions permitted between 15 degrees and 30 degrees.

Suspension. The u s  licensed product iníormation provides 
the foUowing method ỉor making 160mL of a suspension 
containing valsartan 4mg/mL:
• add 80 tnL of Ora-Pỉus (Paddock. USA) to an amber glass 

bottle containing eight 80-mg tabỉets (Diữvan, Novartừ) 
and shake íor at least 2  mỉnutes

• allow to stand for at least 1 hour then shake again for at 
least 1 minute

• add 80 mL of Ora-Sweet SF (Paddock. USA) to the bottle 
and shake ỉor at least 1 0  seconds

The suspension can be stored for 30 days at or belovv 30 
degrees or for up to 75 days at 2 degrees to 8  degrees.

In the UK a licensed oral solution oỉ valsartan 3 mg/mL is 
available.

Uses and Administration
Valsartan is an angiotensin ư receptor antagonist with 
actíons similar to those of losartan (p. 1422.2). It iỉ used in 
the management of hypertension (p. 1251.1), to reduce 
cardiovascular mortality in paúents with left ventricular 
dyshmction after myocardial iníarction (p. 1257.1), and in 
the management of heart ỉaỉlure (see under Losartan 
Potassium, p. 1423.2).

Valsartan is given orally. Aiter a dose the hypotensive 
e£fect occurs vvithin 2 hours, reaches a peak vvithin 4 to 6 
hours, and persists for over 24 hours. The maximum 
hypotensive effect is achieved vvithin 2 to 4 weeks. The 
doses given below are for tablet and capsule íormulations of 
valsartan; oral liquids are also available (either as a 
commerdal preparation or an extemporaneous prepara- 
tion) for use in children who have difficulty swallowing 
tablets (see Administration ỉn Chỉldren, be!ow). The 
bioavailabilities of solid and liquid {ormulations are not 
equivalent.

In hypertensỉon. valsartan is given in an initial dose of 
80 mg once daily. This may be increased, ư necessary, to 
160 mg once daily; the maxímum dose is 320 mg once daily.

In heart íailure, valsartan is given in an initial dose of 
40 mg tvvice daily. The dose should be increased, as 
tolerated, to 160mg tvvice daily.

In patients who have had myocardial iníarction, 
valsartãn may be started as early as 12  hours after the 
infarction in dinically stable patientỉ, in an initial dose of 
2 0  mg tvvice daily; the dose may be doubled at intervals over 
the next few weeks up to 160 mg twice daily if tolerated. 

For doses in children, see belovv.
Valsartan should be used vvith caudon in patients with 

renal or hepatíc ũnpairment and dose reduction may be 
required in the latter (see below).
Revievvs.

1 . Markham A  Goa KL. Valsanan: a review o{ its phannacology and 
therapeutic usc in essential bypertension. DruỊỊ 1997; 14:299-311.

2. RipleyTL. Valsartan in chronicheart ỉailure. Aitn phnrmaatker 2O0Ĩ: 39: 
460-9.

3. MistryNB. a tl. The angiotensinreceptorantagonlstvalsartan:areview. 
oỉ the lherature vrith a locus on dinical trials. Exptrt Opái pkarmacmhrr 
2006; 7: 575-81.

4. Bissessor N. vvhite H. Valsartan in the treatment of heart tailure or leít 
ventricular dyshinction after myocardial ỉníarcrion. V tu  Health Rhk 
ManaỊ 2007: 3:421-30.

5. BlackHR. eta i. Valsartan: mote than a decade of experience. Drugt 2009: 
69: 2393-2414.

Administration in children. Valsartan may be used for 
hypertension in children aged 6 years and older.

UK licensed produa iníonnation for tablet ỉonnuỉations 
indudes an initíal oral dose of 40 mg once daily ỉor children 
weighing less than 35 kg. which may be increased to a 
maximum of 80 mg once daily ư necessary. For dũldren 
weighing 35 kg and over, the suggested initial dose is 80 mg 
once daily; recommended maximum doses ỉor those 
vveighlng 35 to 80 kg are 160mg once daily, while those 
weighing 80 kg and over may be given 320 mg once daily. 
An oral liquld formulation is also avaiỉable; because oỉ its 
higher bioavailability thú totmulation should be started at 
halỉ the equivalent tablet dose in valỉartan-naive patíents. ư 
smtdúng hom tablets to the oral solution is necessary then 
the dose should be halved; iỉ svvitching to m  the solution to 
tablets the same dose should be used inltíally. The dose 
should be tìtrated ỉurther accordỉng to patient response.

u s licensed produa inỉotmation ỉôr valsartan tablets 
recommends an initial dose oỉ 1.3 mg/kg once daily (up to a 
maxúmim of 40 mg). The dose shouỉd be adjusted accorđing 
to response, but doses above 2.7 mg/kg daỉly have not been 
studied. An extemporaneous suspension ỉonnulatìon may 
be used (see Suspensioa above) in chilđren who have 
diíBculty swallowing tablets but exposure to valsartan may 
be higher with the suspension than with tablets.

There is no experience with valsartan in children with 
renal impaiiment (creatinine dearance belovy 30mL/mi- 
nute per 1.73 m1) and it shóuld thereỉore not be used in 
su ch children .

Administration in hepatic impairment. The elimination oí 
valsartan may be reduced in patỉents with hepatíc impaừ- 
ment or biliary obstructíon and it should be used with 
caution, u at aỉl, in such patíents. In the UK, valsartan is 
contra-indicated in patients with severe hepatlc impair- 
ment, drrhosis, or biliary obstruction. In mild to moderate 
hepatic impairment, the total daily dose shouỉd not exceed 
80mg.

Adverse Eữects and Precautions
As (or Losartan Potasiiiim. p. 1424.1. Valsartan should not 
be used in those with severe hepatic impairment or when 
creatinine dearance is less than lOmL/min, and should be 
used wíth caution in patíents with mild or moderate renal or 
hepatíc impainnent, in órrhosis. and in biliary obstructíon.

Porphyria. The Drug Database for Acute Poiphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiBes valsartan as not 
porphyrinogenic it may be used as a đrug oỉ first choice 
and no precautions are needed. 1

1. The Drug Dattbase for Acute Porphyrta. Avaiỉabỉe iV  http://www. 
drugs-porphyria.org (accessed 13/10/11)

Interactions
As ỉor Losartan Potassium. p. 1424.3.

PharmacokineEcs
Valsartan is rapidly absorbed aher oral doses, with a 
bioavailability oỉ about 23% when given as a tablet and 
about 39% when given as an oral sólution. Peak plasma 
concentrations oỉ valsartan occur 2 to 4 hours aíter tablets 
and 1 to 2 hours aỉter oral solution. It is betvveen 94 and 
97% bound to plasma proteins. Valsartan is not signiBcantly 
metabolised and is exaeted mainly Via the bile as 
unchanged drug. The terminal elimination halỉ-Uỉe is 
about 6 hours. Following an oral dose about 83% is excreted 
in the laeces and 13% in urine.
References.

1. Brookman u ,  et ai. Pharmacokinetỉcs of vabartan ỉn patìems with llver 
disease. ơin Pharmacoi Thtr 1997; 62: 272-5.

2. Prasad pp. et ai. Phannacokỉnetics of mulnple doses of vaỉsanan in 
patíents wíth hean [aiỉure. J Cardiovasc Pharmacoi 2002; 40: 801-7.

3. BlumerJ. etaỉ. Pharxnacokỉnetỉcs oí valsartan in pediatricand adolesceni 
subjects with hypertension. J ơờ t Pharmacoi 2009; 49:235-41.

Preparations
Proprietory Prapurntioos (details are given in Volume B)
Single-ingredient Preparations. Arg.: Alpertan; Corosaru Diovan; 
Medicoran; Racorval; Sarval; Simultan; AustraL: Diovan; Aus- 
trừr. Diovan: Belg.: Diovane; Bros.: Angio H; Brasart; Diovan; 
Valsacon CanatL: Diovan; Chữe: Banyass; Dosara; Tareg; Vala- 
con Valaplex; Valax Vartalan; Veralpres; China: Da Le (&9t); 
Diọvan (-ftjC); Jía Fd (# $ ); Lizhu Weike Ping Mn
(¥ft); Sui Yue (« « ) ;  Tuo Ping (WF): Wei Er Tạn (Ị t^ fi); 
Xíe Ke (lf£); Y1 Pang (1Ô^); Cz.: Blessin; Cezoryn; Diovan; 
Kylotan; Valaric Valmed; Valsacon Valsanorm; .Valsargamma; 
Valzap; Vanatex; Denm.: Cuenca-h Diovan; Diovanet; Salar- 
vant; Saldanan Tareg; ValHelen; Valsartamyl-h Valsavil; Pin.: 
Dlovan; Valsaistad; Fr.: Nlsis; Tareg; Ger.: córdinate; Diovan; 
Provas; Valsacon Gr.: Avalsan; Daízad; Diovan; Hong Kong: 
Diovan; Hung.: Alvastran; Diovan; Nortìvan; Tensart; Valsacor; 
Valsotens; Varexant; Vexuran; India: Diovan; StarvaL Indon.: 
Diovaa /ri: Cuenca; Diotevt; Diovan; Saldanar; Valsotenst; 
Valtan; Vamadrid; Vatan,- Israel: Diovan; Vecton ItaL: Alsartan: 
Cortan; Rixil; Tareg; Valpression; Valsacor; Jpn: Diovam Malay-

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)
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siac Diovan; Mac.: Diovan; Neth.: Diovan; Lartavan; Saldanan 
Simaldon Tlỉival; Vagrecor; Valcattma; Valsabiot; Valsanonn; 
Valsartamibb Valsavilt; Vamadrid; Norw.: Diovan; Phữipp.: 
Diovan; PoL: Anartan; Bespres; Diovan; Nortivan; Tensart; Val- 
sacon Valsotens; Valtap; Valzek; Vanatex; Zelvartan; PorL: Dio- 
van; Talsaret; Tanvalirt; Tareg; Variitant; Vasantert; Vatant: 
Rus.: Diovan (#HOBaH); Nortivan (Hopnaan); Valsacor
(Banscaxop); Valsaíorce (Bancaịopc); Valz (B&m); S.Afr.: Dio- 
van; Migroben; Tareg; Zomevek; Singapore. Diovan; Spain: 
Aialtei; Diovan; Kalpress; Miten; Vals; Sweí: Diovan; Switz.: 
Diovan; Thai.: Dlovan; Valatan; Turk.: Cardopan; Diovan; 
Premium; Tamgard; VK: Diơvan; ukr.: Diocor Solo ưtroxop 
Ctuio); Diovan (Ahohh); Valsacor (Bamcaxop); Valĩap (Banaan); 
Vasar (Ba3ap); USA: Diovan; Veneỉ.: Alsarc Diovan; Vasaten.

Muhi-tngredMnt Praporartons. Arg.: Alpertan D; Diovan A; Dio- 
van D; Dìovan Triple; Exíorge D; Exỉorge; Racorval D; Sarval D; 
Simultan A; Simultan D; AustraL: Co-Diơvan; Exỉorge HCT; 
Exíorge; Austrùr. Co-Angiosant; Co-Diovan; Exíorge HCT; 
Exíorge; Belg.: Co-Diovane; Exỉorge HCT; Exíoige; Braz.: Dio- 
comb SE Diovan Amlo; Diovan HCT; Diovan Triplo; Canad. 
Diovan HCT; Chile. Oosara-D; Exíorge; Tareg-D; Valacor D; 
Valaplex-D; Vaỉaxam: Vartalan AM; Vartaian D; Veraipres D; 
china. Co-Diovaa Eriorge Feng Hai Tan

FuTan («fi); FuXm (*J0O; Jia Ze (<É*); Jinxieke {±is  
3S); Lan Pu Cĩ.: Blesnn PIus H; Co-Diovant; Copalia
HCT; Copalia; Dafiro HCT; DaGro; Exíorge HCT; Exíorge; Impri- 
da HCT; Imprida; Janartan; Kyloun Plus H; Teval Plus Ht; Val- 
sacombi; Valsaratio Ptus H; Valzap Combi; Vanatex HCT; Zel- 
vartancombo; Denm.: Co-Diovan; Corixil; Cotareg; Diovan 
Comp; Extorge HCT; Exíorge; Tevavaltan comp; Valsavil HCT; 
Valtension comp; Fin.: Diovan Comp; Valsaistad Corap; Fr.: 
Cotareg; Exíorge HCT; Exíorge; Nisisco; Ger.: Co-Diovan; Cor- 
dinate plus; Dafiro HCT; DaSro; Exỉorge HCT; Exíoige; Provas 
comp; Vaisacor comp; Valsaitan comp; Valsartan plus HCT; Val- 
sartan/HCT; Gr.: Co-Dalzad; Co-Diovan; Copalia HCT; Copalla; 
Dafiro HCT; Dafiro; Exforge HCT; Exíorge; Hong Xong: Co-Dio- 
van; Exíorge; Hung.: Aỉvastran HCT; Co-Valsacor Diovan HCT; 
Exíorge; Nortivan HCT; Tensart HCT; Vai sanan HCT; Vaiíotens 
HCT; Varexan HCTf; India: Nebicard-V; ĩndon.: Co-Diovan; 
Exỉorge; IrL: Co-Diovan; Co-Vatan; Copalia HCT; Copalia; 
Dafiro HCT; Dafiro; Exíorge HCT; Exỉorge; Imprida HCT; Impri- 
da; Valsol Plus; Valtan comp; Israel: Co-Diovan; Exíorge; Vec- 
tor Pỉus; ItaL: Combisanan; Corixil; Cotareg; Valbacomp; Vali- 
droc Malaysia: Co-Diovan; Exíorge; Mex.: Co-Diovan; Neth.: 
Co-Oiovan; Copalia HCT; Copalia; Cotareg; DaGro HCT; Dafiro; 
Exíorge HCT; Eriorge; Imprida HCTf; Imprida; Valsacell HCT; 
Norw.: Diovan Comp; Exíorge HCT; Exíorge; Phũipp.: Co-Dio- 
van; Exíorge; PoL: Anartan HCT; Co-Bespres: Co-Diovan; Co- 
Nortìvan; Co-Valsacon Copalia; Daũro HCT; Dafiro; Exíorge 
HCT; Exforge; Imprida HCT; Imprida; Tensart HCT; Valtap HCT; 
PorL: Co-Angiosan; Co-Diovan; Co-Novasan; Co-Tareg; Copalia 
HCT; Copalia; Dafiro HCT; DaBro; ExÍQTge HCT; Exỉorge; Higot; 
Imprida HCT; Imprida; Rus.: Co-Diovan (Ko-̂ HOBaH); Exíorge 
(3xcộcpac); Vaisacor H (Ban&cairop H); Valsacor HD {Bamcaxop 
HJỊ); Valz H (Bajn H); S~Afr.: Co-Diovan; Co-Migroben; Co- 
Tareg; Co-Zomevek; Exíorge; Singapore. Co-Diovan; Exíorge 
HCT; Exíorge; Spain: Aralter Plus; Co-Diovan; Co-Vals; Copalia; 
Dafiro HCT; Dafiro; Exíorge HCT; Exíorge; Imprída; Kalpress 
Plus; LeũuartiL' Miten Plus; Swed.: Diovan Comp; Exỉorge; 
Suritỉ.: Co-Diovan; Exíorge HCT; Exíorge; Thai: Co-Diovan; 
Extorge HCT; Exíorge; Turk.: Cardolcx; Cardopan Pius; Co-Dio- 
van; Cữ-Tamgaid; Exíorge HCT; Exíorge; Premỉum Plus UK: 
Co-Diovan; Exíorgc; Ukr.: Co-Diovan (Ko-̂ HOBaH); Diocor 
CShokop); Exíorge (Sxcộopx); Valsacor H (Baúcarop H); Valsa- 
cor HD (Bamcaxop HD); Valzap Plus (Ban3an Hmoc); Vasar H 
(Baaap H); USA: Diovan HCT; Extorge HCT; Exíorge; Venez.: 
Điovan HCT; Diovan/Amlibon; Vasaten HCT.

Phormocopoatal Pbaparaiions
ŨSF 36: Valsartan and Hydrochlorothiadde Tablets; Valsartan 
Tablets.

Verapamil Hydrochlorỉde
ỊBANM, USẠN, liNNMI
CP-1Ể533-1 Cverapămií}; D-365 {verapamil); Hidrocloairo de 
verapamilo; IproveratnL Hyờrochlorídề; Verapamũlihydroklor- 
idi; Vérapamil,. -Ghlortìỵdrate de; Verapamil Hidroklorũn 
Verapamilrhỉdroklòrld^ríverapamilhydrcxrhlond; Verapamll-' 
hydrochlond; Verapạrailhỵdroklorid; Verapamili hydrochlor- 
idum, Verapamiliq.hidrochlondas, Ỷerapamiỉo, hidrocloruro 
dè;.BepanaMMná. drtnpoỉoiồpMẠ. ■ 
5-[A/-(3j4-Dimethoxyphenẽthỵl)-N-methylamInol-2-(3,4- 
dirnethoxyphenyl)-2--isopropyháleroniữile hydrochloride. 
C27H38N2OlHCI=491:1 ■ , ■
CAS ■■—  52-53-9* (vérapamil); 152-Ỉ1-4 ịvefapamil hydro- 
chlonde) ’ i
ÂTC —  C08DAŨ.1, ’
ATCVet..^QCCèDẤÒ1. ” '  •
UNII —  V38880EY5R

Pharmocopoeias. In Chin.. Bur. (see p. vũ), lnt, Jpn. and us. 
Ph. Eur. 8 : (Verapanũl Hydrochloride). A vvhite or almost 
white, crystallỉne povvder. Solubỉe in waten' sparingly 
soluble in alcohoỉ; ừeely soluble in meứiyl alcohol. A 5% 
solutìon m water has a pH of 4.5 to 6.0. Protect from light

USP 36: (Verapanũl Hydrochloiide). A white or practicaUy 
white, practìcally odourless, crystallìne powder. Soluble in 
water; sparingly soluble in alcohol; ửeely soluble in 
chloroỉorm; practically insoluble in ethei. A 5% solution in 
water has a pH oỉ 4.5 to 6.5. Store in airtight containers at a 
temperature oỉ 25 degrees, excutsỉons pennitted betvveen 
15 degrees and 30 degrees. Protea from light.

Incompatibiiity. Verapamil hydrochlorìde will precipitate 
in alkaline Solutions. There have been reports of ỉncom- 
patibility with Solutions oí aminophylline, 1 nafcillìn sod- 
ium,2 and sodium bicarbonate.3

1. iohnson CE. et aỉ. Compttỉbũity of amỉnophyllỉne and verapamỉl ỉn 
intravenou* admixrurcs. Am J  Hosp Pharm 1989; 44 :97-Ỉ00.

2. Tuckcr R. Gentíle JP. Pređpỉtatỉon of verapamỉl in an ỉntravenous Une. 
Aỉtĩt ìnttm  M aí 1984; Ỉ01: 880.

3. Cutíe MR. Verapamil predpỉtaiíon. A m  Inttm  iắed 1983; 98: 672.

Uses and  Adm inistration
Verapamil is a pbenylalkylamine caldum-channel blocker 
(p. 1244.2) and a dass rv antiaiThythmic (p. 1243.1). It 
slows conduction through the AV node, and thus slovvs the 
inaeased ventricular response rate that occurs in atrial 
ãbnllation and Autter. Its anti-anginal eỉíea is mainly due 
10 coronary and perípheral vasodilatation. although it also 
inhibits coronary artery spasm; the deerease in peripheral 
vascular resistance reduces the work of the heart, which has 
a sparing eíỉea on myocardial intracellular oxygen 
consumption. The decrease in peripheral vascular resistance 
may also explain its antihypenensive elíect. Verapamil is 
used in the control of supraventricular aưhythmias and in 
the management of angina peaoris and hypertension. It 
may also be used in the management of myocardial 
iníarction.

Verapamil may be given intravenously or orally, as the 
hydrochloiide; doses are expressed in terms of verapamil 
hydrochloride.

In the acute management of supraventrìcular arrhyth- 
mias it is given intravenously, preíerably under continuous 
ECG and blood pressure monitoring. The initíal dose is 5 to 
lOmg by slow intravenous injection over 2 to 3 minutes. u 
necessary, licensed product informanon in the UK allows a 
second dose of 5mg to be given 5 to 10 minutes aỉter the 
first; in the USA, a second đose o( lOmg may be given after 
30 minutes.

Oral doses for the ơeatment of supraventricular 
aưhythmias are 120 to 480 mg daily in 3 or 4 divided 
doses, according to the severity o i the condition and the 
patíent's response.

In the management of angína pectoris, the usual oral 
dose is 1 2 0 mg three times daily; some patients with angina 
of eỉíort may respond to 80 mg three times daily, but this 
lower dose is not likely to be eữectíve in angina at rest or 
PiiiưmetaTs variant angina. Modihed-release preparations 
may be given in doses of up to 480 mg daily.

ỉn hypertension the usual initial oral dose is 240 mg 
daily, in 2 OT 3 divided doses, adjusted according to 
response; doses oí up to 480 mg daily have been used. 
ModiCed-release preparatíons may be given in sứnilar daily 
doses.

In the secondary preventìon oỉ myocardial iníarction, 
verapamil hydrochloiide is given as a mođiĐed-release oral 
preparation, started at least 1 vveek aíter acute iníarction (in 
patients without heart ỉailure), in a dose o i 360 mg daily in 
divided doses.

Doses of verapamil should be reduced in patients with 
hepatic impainnent (see below).

For doses oỉ verapamil in chỉldren with supraventricular 
arrhythmias or hypertension, see below.

The Ẵ-enantiomer o í verapamiL arverapamil is under 
investigation ỉor the treatment of diéirrhoea.
General reviews.

ỉ. Brogden RN, Benfield p. Verapamil: a revỉew oí ìts pharmacoỉogỉcal 
propenỉes and therapeutic use in coronary anery diseãse. Dnigs 1996; 
51: 792-819.

2. Prisant ỈM. Verapamỉl revisited: a ưanáúCMa in novd drug deHvery 
Systems and outcomes. Heort Dừ 2001; 3: 55-62.

Administration ìn children. Verapamil may be used for the 
treatment of supraventrìcular arrhythmias and hyper- 
tension in children, although great care is needed, espe- 
dally in inỉants (see Precautionỉ, p. 1524.3).

Intravenous doses of verapamil hydrochloride for 
supraventricular arrhythmias are as follows:
.  children up to 1 year of age, 1 0 0  to 2 0 0  mỉcrograins/kg
• 1 to 15 years, 100 to 300 miơograms/kg (to a maximum 

dose of 5 mg)
The dose should be given over at least 2 minutes and may be 
repeated after 30 minutes ií necessary; doses at the lower 
end of the range may be adequate and the injection should 
be stopped when a response has been obtained.

Oral doses for supraventricular arrhythmias or for 
hypertension are:
• children up to 2 years of age, 2 0  mg two or three times 

daily

• 2 years and over, 40 to 120 mg two or three times daỉly 
according to age and response

Administration in ihe elderiy. For a discussion of the 
eỉỉects of increasing age on verapamil, see under Pharma- 
cokinetics, p. 1526.1.

Adminisiration in hepatic impdrmenl. Verapamil is 
extensively metabolised in the liver and should be used 
with caution in hepatic impairment; u s  licensed product 
inỉormation recommendỉ that oral doses ỉor patients with 
severe hepatỉc impaỉrment should be reduced to about 
one-third oỉ the usuaỉ dose (see Uses and Administration, 
above).

In a study1 of patients with liver órrhosis steady-state 
plasma concentrarions oí verapamil were double those seen 
in patients with normal liver hmctíon aỉter inưavenous 
doses and 5 times the normal concentradon when given 
orally. The elimination halỉ-lUe was prolonged about 
íouriold aíter oral or intravenous doses, suggesting that 
steady-state plasma concentration will not be reached in 
patients vvith liver drrhosis until about 56 hours aíter 
therapy has started.

1. Somogyỉ A. eí ai. Pharmacokỉnetics. bioavailabiliry and ECG response oỉ 
verapamil in patients vviih liver árrhosis. Br J Qin Pharmacol 1981; 12: 
31-60.

Administratíon in renal impairment. The pharmacoki- 
netics and phaimacodynamic effects of verapamil are not 
signiScantiy altered by renal impairment1 and dosage 
adjustment is not considered to be necessary. The elimina- 
tion of verapamil is not altered by haemodialysis, 1-2 hae- 
moỉiltration.2 or peritoneal dialysis2 and no dosage supple- 
ment is required in patients undergoing these procedures.

1. Mooy X et a i Pharmacokinetics oí verapamil ín parients vvith renal 
íailuré. B urJơ in  Ptiarmacol 1985; 28: 405-10.

2. Beyerỉeỉn c  a ai. Verapamiỉ in antỉbypenenstve Eieatraent oỉ padents 
on renaỉ rẹpUcement therapy—dinicai ũnpỉicaũons and pharmacokỉ' 
netỉcs. Eur J ctin Pharmocol 1990; 39 (suppl 1): S35-S37.

Amaurosis Kigax. For a report of the use of verapamil in 
patients with amaurosis fugax, see under Uses and Admin- 
istration oí Niỉedipine, p. 1448.1.

Bipolar disorder. Although lithỉum and valproate are the 
maúistays of therapy in bipolar disorder (p. 397.2) many 
other drugs have been tried, induding verapamil. 1 Benefi- 
dal icsponses to verapamil at doses up to 480 mg daily 
have been reported,2"4 although a revietv5 conduded that 
there is limited support íor its use. Verapamil has also 
been used with lithium, but there may be an inaeased 
risk of neurotoxidty (see under Interactions, p. 1525.3).

1. HOschỉ c. Do caltíum antagonists have a piace in the treatment of mood 
disorden? Drugs 1991; 42: 721-29.

2. Dubovsky SL tt ol. Calđum antagonists in ma nia: a double-biind study 
oí veraparoỉỉ. Psychiaơy R a  1986; 18: 309-20.

3. Giannỉni AJ. et aL Verapamil and lhhỉum in maỉntenance therapy of 
manic patỉems. J Qin Pharmacol 1987; 27: 980-2.

4. Wỉsner KL. et ai. Verapamỉl treatment for women with bỉpolar dỉsorder. 
Bbl Psydiiứơy 2002; 51: 745-52.

5. Levy NA. Janicak PG. Caỉdum channeỉ antagonists íor the treaunent of 
bìpotar dỉsorder. Bipolar ữisord 2000; 2:108-19.

Box ịeflyfish sỉing. Stings by the box jellyfish (Chironac 
Ịlecken) (p. 2397.1) can be ỉatal becausẽ of the effects oỉ 
the venom on the cardiovascular and respiratory Systems 
and on the kidneys. Studies in rodents have reported a 
benefidal effect of intravenous verapamil in the treatment 
of box jeUyfish envenomaóon, and use in patỉents with 
serỉous box-jellyfish stings has been recommended.1 How- 
ever, it has also been suggested2 that the Iack of evỉdence 
for benefit and the potential for adverse effects meaiis that 
use of verapamil should be limited to extreme cases only.

1. Bumen JW. The use o( verapamil to cre« box-jellyfish sdngs. M aU Atat 
1990; 153: 363.

2. Baỉỉey PM. eí ai. Jellyfiỉh envenoming syndromes: unknown toxỉc 
medianỉsms and unproven therapies. Med J Aust 2003; 178: 34-7.

CanỄae arrhythmias. Verapamiỉ has an established role in 
the management of supraventricular cardiac arrhythmias 
(p. 1266.1). It is used ỉor rate control in atríal õbrillatíon 
and ílutter, and may also be used in paroxysmal supraven- 
tricular tachycardia. It has been successhilly used with 
digoxin for transplacental therapy in íetal atrial ũutter or 
supraventricular tachycardia, 12 although caution is neces- 
sary ư it is used in iníants since they may be particularly 
susceptíble to its adverse eổects (see Precautions, 
p. 1524.3)

1. Maxwell DX đ  ai. Obstetric importance. diagnosỉs. and management oí 
íetaỉ uchycardias. BMJ 1988; 297: 107-10.

2. Sỉmpson JM. Sharỉaod GK. Petai tachycardỉas; managemem and 
otnôome of 127 comecutỉve cases. Hearí 1998; 79: 576-81.

Cardiomyopathies. Verapamil has an established role as a 
negative inotrope in thê management of patíents with 
hypertrophic cardiomycrpathy,u although it is usuaỉly 
reserved for paúents in whom be ta blockers either fail to 
control symptoms or are not tolerated. It may improve 
symptoms and exerdse tolerance; although a crossover 
study3 íailed to show an improvement in exerdse capadty

All cross-reíerences reíer to entries in Volume A



Vergpamil Hydrochloride 1523

with verapamil or the beta biocker nadolol most patients 
preíerred drug treatment to placebo and there was an 
apparent improvement in quaỉity of lUe with verapamiL 
Verapamil may aỉso be useỉul ỉor rate conttol in padents 
with hypertrophic cardiomyopathy and chronic atrial 
hbrillatìon. However, there is no evidence that it reduces 
the inâdence of sudden cardlac death, and serious ađverse 
effects have been reported/ espedaQy in patỉents with 
severe outflow obstruction. Patients with hypertrophic 
cardiomyopathy appear to be particuỉarly susceptible to 
conducdon distuibances assodated with verapamil, and 
this may svorsen hypotension and outỉlow obstruction.

Diỉated carắừmyopathy is ưeated sũnilaiiy to heart ỉailure 
and caláum-channel blockers are not usualỉy used. 
although some benefit has been reported with diltia2em 
(seep. 1359.3).

For a discussion of the management oi cardiomyopathies 
in general, see p. 1261.3.

1. Maron BJ. Hypcnrophic cardlomyopathy: a systemadc review. JAMA 
2002; 2S7: 1308-20.

2. Maron BJ, rt a l American College of Cardioỉogy/European Society of 
Cardỉology dỉnicaỉ expert consensus document an hypertrophic 
cardlomyopathy: a rcport ỡf the American CoUege oỉ Carđoiogy 
Foundatíon Task Force on Cỉỉnicaỉ Expert Consensos ữocumeQts and 
the Europeạn Sodety of Cardỉology Commỉnee torPractlce Guỉddines. J 
Am Coll CardÌoLlOOV, 42: 1687-713. Aỉso publỉshed ỉn Sur Ham J 2003; 
24: Ỉ965-9Ị). Aỉso avaỉỉable au http://eurfaeani.oxfordjoumais.org/ 
content/24/Zl/1965.fuil.pdí+htinJ (accesscd 28/07/10) and au hưp:7/ 
www.escafdib;brg/guỉdeÌines-surveys/esc>guideỉỉnes/GuỉdeỉlnesDocu- 
ments/guidetirieS'HCM-FT.pđf (accessed 14/08/08)

3. GiQỉgan DbC eta l.K  double-blind, placebo-controlled crossover triaỉ oí 
nadoiol and verapamỉl ỉn miỉd and moderately sympiomatỉc hyper* 
trophỉc cardỉomyopathy. J  Am CữU Cardíol 1993; 21: 1672-9.

4. Epsteỉn SE. Rosỉng DR. Verapamỉỉ: its potentỉaỉ ỉor causỉng serious 
compUcaủons ỉn patỉents vrith hyperưophic cardỉomyopathy. Cirailatùm 
1981; 64: 437-41.

Epilepsy. There are reports1' 1 of the successíul use of 
verapamil in drug-^esistant epilepsy (p. 506.1). The 
mechanism is utiknovm: modulation of caláum may play 
a role, although evidence for other caldum-channel block- 
ers as adjuncts in epilepsy has been unconvỉndng (see 
under Flunarizine, p. 630.1). An altemative suggestion, 
that inhibition of P-glycoprotein by verapamil boosts the 
eííect oí antiepileptics, remains to be conũrmed.

1. Summers MA. et ai. Use oỉ verapamil as a potentỉaỉ P-gỉycoprocein 
inhibỉtor ỉn a patient wỉth reừactory epiỉepsy. Ann Pharmaaứĩtr 2004; 
38: 1631-4.

2. ĩannettỉ p. ữ ai. Calcium-channel blocker venpamiỉ admỉnisưatloQ ỉn 
proỉonged and reỉractory status epỉỉeptìcus. Bpikpàa 2005; 46:967-9.

3. Iannettỉ p, et ai. AddiQOO of verapamil in the treatment of severc 
mỴQdonỉc epilepsy in iníancy. Eựiỉtpry Ra 2009; 85:89-95.

IGdney disorders. Caldum-channel blockers may be oi 
beneSt in various forms oí kidney disorder (see Niíedipine, 
p. 1449.1), although studies with verapamil have sug- 
gested that it is less eữective than the ACH inhibitor tran* 
dolapril in patientỉ with non-diabetic renal disease, 1 and 
that it does not prevent the deveiopment oí renal disease 
in type 2 diabetics.2 There is some evidence that verapamil 
may reduce the nephrotoxidty assoáated with certain 
drugs, induding ddosporin (see Transplantation, below), 
and the aminoglycoside gentamidn.3

1. Hemmeỉder MH. et ai. Amỉproteỉnuric eíBcacy of verapamỉl ỉn 
comparison to trandolapril ỉn non-dỉabetic renaỉ dỉsease. Nepkrol Diaỉ 
Traìàpiant 1999; 14: 98-104.

2. Ruggénend p. et at. íor the Bergamo Kephroiogic Oỉabetes CompHcatíons 
Trial (BENEDICT) ínvestigators. Preventíng mỉaoaỉbumỉnuria in type 2 
dỉabetes. N Ertgí J Mtd 2004; 351: 1941-51.

3. Karierad DJ, et ai. The effea of verapamỉỉ on the nephrotoxỉc potendaỉ of 
gencamỉdn aỉ raeasured by urtnary enxyme excretion in heaỉthy 
voluntecrs. J ƠÔI Rhamacoi 1995; 35: 196-201.

Malignant rteoplasms. Verapamil has been shown to 
reverse multidrug resistance to antíneoplastics in cultured 
cells and in animal studies, 1 but studies in which verapamỉl 
was added to therapy for small cell lung cancer2 or multi- 
ple myeloma3 lailed to show any beneíic. See p. 734.2 for 
a discussion of resistance to antineoplastics.

1. Ford JM, Hait WN. Pharmacology of drugs that alter nuiỉtídrug 
resistance in cancer. Pharmacol Rev 1990: 42: 155-99.

2. Milroy R. tí al. A randomỉsed dỉnicai study of venpamỉỉ in addldon to 
combination chemotherapy in smaỉỉ ceỉỉ lung cancer. Br J Cancer 1993; 
68: 813-18.

3. Dalton ws. et a i A pha se m randomứed study of oral verapamiỉ a$ a 
chemosen$itỉzer to reverse drug resistance ỉn padents with reỉnaory 
myeloma: 9 South west Oncologỹ Group Study. Canar 1995; 75:815-20.

Migraine and duster headache. For reíerence to the use
oỉ caldum-channel blockers, induding verapamil, in the 
management oỉ migraine and duster headache, see under 
Niỉedipine, p. 1449.1.

Movement disorders. Verapamil has been assodated with 
the development oi various movement dỉsorders (see 
Extrapyramidal Disorders under Adverse Eữects oỉ NUe- 
dipine, p. 1452.2) but there have also been case reports1-2 
oỉ its successtuỉ use in refractory movement disorders, 
induding severe tardỉve dysltíneâa. However, a systematic 
revietv3 conduded that evidence for the use of verapamil 
or other caldum-channel blocken in tardive dyskinesia is 
limited and they are not generally recommended.

The usual management of tardive dyskinesia is discussed 
under the Adverse Effects of Chỉotpromazine, p. 1049.3.
ỉ. Abad V. Ovsỉew p. Treatment of penistenỉ myodonic tardỉve dystonỉa 

wỉth ▼exapamiL 8r JTỉydàatry 1993; 162: 554-6.
2. Ovsỉew F,etaL Verapamil for severe byperkinetíc movemenỉ dỉsmden. 

May Disord 1998; 13: 341-4.
3. Soares-Weỉser K. Rathbone J. Caldum channeỉ bỉockeiỊ for neuroỉeptỉc- 

induced tardive dyskỉnesia. Avaỉlabỉe ỉn The Coduane Databasé oỉ 
Systematic Revíews; ỉssue 1. Chỉchesten John Wỉỉey; 2004 (accessed
14/03/07).

Myocardiai inỉarction. Caldum-channel blodters are not 
routinely used in either the acute or long-term treatm ent 
oí myocardial inĩarction (p. 1257.1), although some bene- 
fit has been reported w ith non-dihydropyriđines. Diltỉ- 
azem, started w ithin 24 to 72 houis of the onset oí inỉarc- 
tion and continued for up to 14 days, has been reported to 
protect against re-iníarction and re&actory angina in 
patients recovering from acute non-Q-wave iníarctíon.1 A 
pilot study2 of intravenous diỉtiazem as an adjunct to 
thrombolysis in acute myocardiaỉ inỉarctỉon also suggested 
a reductìon in recurrent ischaemia; diltiazem was given 
intravenously for 48 hours, beginning a t the same dme as 
the thrombolytìc, then continued orally for 4  weeks. How- 
ever, a study3 with verapamiL started on admission to hos- 
pital, found no eỉíect on mortality at 6 months, and there 
was a suggestion tha t very early use (within 6 hours oỉ 
symptom õnset) was detriĩnentai. A later study4 reported 
that eady use of verapamil in patients receiving thrombo- 
lysis improved outcome at 90 days. Benefit has also been 
shown5 with use oỉ intracoroníiry verapamil to terminate 
post-reperhision anhythm ias. For use of verapamil in 
patients receiving percutaneous coronary intervention see 
Reperíusion and Revascularisation Procedures, below.

Although they are not Standard therapy, diltiazem and 
verapamil may be used ỉor long-term management in 
selected padents w íthout h ea n  íailure. In  a study by the 
MuỉticenterDiltiazemPostiníarctionTrial (MDPIĨ) research 
group,4 dỉltiazem (target dose 240 mg daily) reduced 1-year 
mortalỉty and re-infarction rates in patients w ithout left 
ventrìcuỉar dyshmctíon, but increased su ch adverse events 
in those with left ventricular dy shmction. Re-analysis of the 
study provided ỉurther evidence that diltiazem should be 
avoided in  postinỉarction patients w ith left ventricular 
dysỉunction.7 Another study4 in patients w ith acute 
myocardial inỉarction ơeated vvith thrombolysis íound no 
reduction in  mortality with diltìazem started 36 to 96 hours 
after iníarction and continued for up to 6 months, although 
the inddence of non-ỉatal cardiac events was reduced. 
Patíents w ith heart ỉailure werc exduded bom  the study. In 
the DAVIT n  study’ late intervention w ith verapamil 
(staned in  the second week aíter admission) reduced oveiall 
mortality, cardiac events, and re-infarctìon although 
another study10 íound only a beneũt in re-infarctíon rate 
and no t in  overalỉ mortality.

1. Gibsoa RS, et aL Dỉltỉazeni and reừưarctỉou iu parienis wíth oon-Q-wave 
myữcardỉaỉ inỉarctỉonỉ results of a double-blỉnd. randomìxed. multi- 
center triaL N En$l J Med 1986; 315: 423-9.

2. Théroux p, a ai Intnvenous <fiỉtỉazem in acute myocardỉal inỉarcdon: 
dHtiazem as adỉunctìve therapy to acdvase (DATA) triaL J  Am Coữ Carttiol 
1998; 32: 620-8.

3. The Danỉsh Study Group on Verapamil in Myocanhaỉ ỉníarctton. The 
Danỉsh Ỉtudỉes oa verapamiỉ ỉn acute myocardỉal inỉaraúm. Br J ơỉn  
Pharmaeoi 1986; 21: 197S-204S.

4. Marangeỉli V. et ai. Eariy admỉniscratíon oí verapamil aỉter thrombolyris 
ỉn acute anterior myocardỉaỉ ỉníarctỉon: eílect on Ieft ventricuỉar 
remodelỉng and dỉnicaỉ outcome. Itai Heart J 2000; 1: 336-43.

5. Kato M. et aL ỉntracoronary verapamlỉ rapidỉy termỉnates reperhisỉon 
tachyarrhythmỉas ỉn acute myocardỉaỉ inỉaraion. Chai 2004; 126:702-
8.

6. The Multícenter DUtỉaxem Postínỉarcrion Trial Research Group. The 
eSect of dỉỉtỉazem on mortaỉỉty and reỉrưarction ifter myocardỉal 
ỉn ỉa rc tỉo n . N  SrtỊÍ J  Meẳ 1988; 3 1 9 : 38 5 -9 2 .

7. Goldỉtein RE. a ai. Dỉltỉaxem ỉncreases ỉate-onset congestỉve heart 
faỉlure ỉn post-inỉarction patíentỉ wíth earỉy reduction ỉn ejectíon 
ừaaion. Circulaĩiơn 1991; 83: 52-60.

8. Boden WE. et ai. Diltỉazem ỉn acute cnyocardUl iníarction treaied vvúh 
Ihrombolytỉc agents: a randomỉsed placebo-controllcd triaL La/tcet 2000; 
355: 1751-6.

9. The Danish Study Group on Verapamỉi in Myocardiai ỉnỉarction. Eííect 
of verapamil on morulỉty and major events aỉter acute myocardỉal 
inỉarcũon (the Danỉỉh Verapamiỉ ỉnỉarctỉon Triaỉ O-DAVIT II). Am J 
Cardiol 1990; 66: 779-85.

10. Rengo F, et ai. K controQed uỉaỉ oỉ verapamU in patients aiter acute 
myòcardỉal iníarctỉon: resuỉts oí the caỉdinn antagonỉst reỉnỉarction 
Iỉálian study (CRIS). Am J Cardiol 1996; 77: 365-9.

Peyrorũe's disease. Verapamil has been used by intrapla- 
que injection for the treatm ent of Peyronie's disease.1-2 
Pain, curvature, and erectile dyshmction w ere all 
improved. A systematic revievv2 of 19 studies involvmg 
plaque injection therapy ỉor Peyronie's disease, of which 4 
used verapamỉl, noted tha t although the results of these 
suggested tha t injection was saỉe and eỉỉective in  miỉd to 
moderate Peyronie's disease, the quality of studies was 
generally poor and its efficacy needed to be: veriBed. 
Verapamil has also been given by iontophoresis, bu t again 
benehts remain unclear. A study3 comparing verapamil 
and dexamethasone wìth lidocaine reported considerable 
improvement in  plaque volume, penile curvature, and 
pain in the group given verapamil and dexamethasone, 
while patients given lidocaine had a transient improve-

ment in pain but no change in plaque volume or curva- 
ture. However, a study4 comparỉng verapamil with sodỉum 
chloride as placebo reported some improvement wìth both 
treatments, with no diữerence bemeen the groups.

1. Levinc LA. a a l. Eiperience Hith intrapbque in]«ction of veiapamil tbr 
Feyronie's dbease. J  Uroi (Baỉtànortị 2002:16f t  621-3.

2. RuskII s. tt aL Synenutỉc evidenoe-based nulyiis c i pbque injecck>n 
therapy Eor Peyiónle'5 diseue. Bitr ơroi 2007; 51:640-7.

3. Oi Stãd SM. ã  íl. A prospectivẹ, nndoraized stuđy using orasdennal 
electromotíve adminỉsxration of verapimíl and dexaméibasone for 
Pryronle'! discase. J  U nt (Btữám rt) 2004; 171:1605-8.

4. GreenSeld JM, ít «1. Venpunil versus saline ỉn tk cg o moứre đrug 
adminiỉaatíoa for Peyronie's dheasc a doubk-blind, placebo conoolled 
triaL }  Uni ÍSaltímon) 2007; 177: 972-5.

Reperfuỉion and revascularisatioo procsdures. Pencuta- 
neous coronary intervention is vridely used in the man- 
agement of padents with acute myocardial iníarction and 
angina pectoris, and adjunctive drug treatment has an 
important role in reduõng complications and ũnproving 
outcome (see p. 1259.2). Intracoronary verapamil may be 
used to treat vasospasm1 and has aỉso been ũsed to treat1'3 
and prevent0  thê 'no-reflow' phenomenon. However, 
ữansient heart block occurred in some patíents given 
verapamil prophylactically, 5 and this may Umit its use. .

There is also some evỉdence that verapamil may ieduce 
the inddence of restenosis aíter coronary4 or peripheral7 
percutaneous interventions.

1. The Task Porce for percuuuieoui Coronaiy Interrentỉons 01 the 
Eutopean Sodety of Cardiology. Guideỉines Eor percutaneoiu coionary 
interventìons. Eur Heart J  2005; 26: 804-47. Also m ilab le at: http:// 
1vww.escardio.org/guidclincj-survey5ycsc-guidellne5/Guiddine5Docu- 
mentí/guideUnes-pă-FT.pdf (accessed 14/08/08)

2. Pỉana RN, ít  aí. Inddesce and treatmest of 'no-reílovr' aỉter 
peicutaneous coronary interventlon. Circuỉaãon 1994; 89:2514-18.

3. DemirLctal.Treauneãco(no-teflowphenomenonv>ithveiapamỉlafter 
primaty stem deployment duiing myocanUal tnỉarcdon. jjm  Heart J 
2002; 43: 573-80.

4. Hang C-U er aỉ. Early admlnlsnatlon 0í  intracoroĐary verapamil 
hnproves myocardlal peĩíusìon duiỉng percutaneoin corânaiy ỉnter- 
vendons ỉor acme myocaidial inlarrrion. Ctet 2005; 128:2593-8.

5. yijayalakahml K,tta L  Prospecĩive. randomited. coptroũed orial to gudy 
the eSect of intraconmaiy injectioo af vetapandl and adenmtne on 
coronaiy bỉood Bow during percutaneoui oorooary huerventlon in 
padents with acute ooionary sỹndrotnes. H ttrt 2006; 92: 1278-84.

6. Bestehorn H-P, eĩ aL Evaluatìon of the eữect oi oral verapamll on dlnical 
□utconie and angiographic restenods aíter percutaneous coronaiy 
intervendon: the randomóed. double-bllnd. placebo-CDatioIled. tnulti- 
center Venpamil Slow-Rdease lor Preventỉon ot Cardiovasciilar Events 
Aher AngiopUsty (VESPA) Tlial. ÍA m C tlỉ Cantiol 2004; 43:2160-3.

7. Schvveữer í  a  ai. ESect of high dose verapamil on restenods after 
petiphenl angloplasty. JAm  0>u Carắiol 1998; 31: 1299-1305.

Transpỉantaíion. Cidosporin is widely used in transplanta- 
tíon to prevent rejecdon but its use is limited by its 
nephrotoxidty. Dihydropyridine caldum-channel blockers 
(see under Uses of Nưedipine, p. 1450.2) and diltiazem 
(p. 1360.1) have been reported to reduce ddosporin-asso- 
dated nephrotoxidty, and there ỉs some evidence that 
verapamil may have a similar e ữ e c t Studies in renal1'2 
and heart or lung3 transplant redpients ỉuggested that 
verapamil can ũnprove outcomes in patients receiving 
ddosporin. Most studies have íound that verapamil pre- 
vents ddosporỉn-induced deterioration in renal ỉunction, 
despite increasing plasma -ddosporin concentrations,ư  
and there is also evidence2 that graft survival may be 
improved. The benefidal c ữ e c t o í verapamil may be 
related to its ability to protea cells bom ischaemia, selec- 
tive vasodilatatlon of the aữerent renal arterioles, or 
inherent immunosuppressive properties; its eữect on 
plasma-ddosporin concentrations may also be involved, 
either directly'-2 or by alỉovving reduction of the ddospor- 
in dose.3 However, one study4 íound that use of verapamil 
with ddosporin resulted in higher serum-creatinine con- 
centraúons in patients given verapamil. with no reduction 
in the inddence o( rejection, and careỉul monitoring is 
necessary if the drugs are -used together. A higher ind- 
dence of severe iníeaions has also been reported3 in renal 
ưansplant patients given verapamil and ddosporin; the 
authon suggested thai ií a rapid increase in plasma-ddos- 
porin concentrations was required, improved formulations 
of ddosporin should be used rather than verapamỉl.

1. Dsvvỉdson l  Rooch p. ỉmprovcmenc of csdaver m u i  tnnspỉanucion 
outcomes with verapamỉỉ: a rrrỉert. Am J Med 1991; 90 (suppi 5A): 37S- 
41S.

2. Davvidson L et a i Verepamỉỉ improves the outcome aỉter cadaver renal 
transpUnutíon. J Am Sợc Nephrol 1991; 2: 983-90.

3. Chan C .aa i.A  randomỉred controlled trUỈ of verapamữ on cydosporỉne 
nephrotoxỉdty ỉn beart and lung transplam redpỉents. Trtmspiartíatìơn 
1997; 63: 1435-40.

4. Pỉrsch JD. etai. A comroQed. double-bUnd. randomỉxed trial oi verapamũ 
and cydosporine in cadaver renai transpUnt padentỉ. Am J  Kidrtcy Dà 
1993; 21:189-95.

5. Nannỉ G, d  aL Increased ỉnddence of lnfectfon ỉn venpamU-treated 
Udney oanspỉant redpients. Trampừuư Proe 2000; 32: 551-3.

Adverse Ettects
Treatment with verapamil is generally well tolerated, but 
adverse eỉlects connected with its pharmacological eííects 
on cardiac conduction can arise and may be parúcularly 
severe in patíents with previous myocardial damage or 
hypertrophic cardiomyopathies. Adverse eHects 0 0  the 
heart indude bradycardia, AV block, worsening heart

The Symbol t  denotes a preparation no longer actively marketed
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íailure, and transient asystole. These eổects are more 
common with parenteral than with oral therapy.

The most ôoublesome non-cardiac advcrse effect is 
constipation. Nausea may occur but is less hequently 
reported. Other adverse eữects include hypotenãon, 
dĨ2ZÌnes$, ũushing, headaches, íatigue, đyspnoea, and 
peripheial oedema. There have been reports of skin 
reactions and some cases of abnormal liver hmction and 
hepatotoxldty. Ginglval hyperplasia has occuned. Gynae- 
comastia has been reported rarely.

In overdosage there may be severe cardiotoxidry and 
protound hypotension.

Carcinogoniđty. See under Adverse Effects of NUedipine. 
p. 1450.3.

Etteds on the cardiovascular System. For discussion oí 
the possỉbílity that caldum-channel blockers might be 
assoóated with ỉncreased cardiovascular mortality, see 
Ettects on Mortality, under Adverse EHects of Niíedipine, 
p. 1450.2.

Verapamil has vasodilating properties and negative 
inoưopic actìvity and may cause adverse cardiovascular 
eữects with vvorsening of arrhythmias. As discussed under 
Precautions (below) certain cardiac disorders put the patìent 
at risk of severe toxidty.

Some reíerences.
1. Radíord D. Side cííccts oí verapamU in iníants. Anh Dừ Oĩiìắ 1983; 58: 

465-6.
2. Perrot B, et ai. Venpamỉỉ: * cause of mdden death ỉn a patlent with 

hypertrophic cardiomyopathy. Br Heart J 1984; 51: 3S2-4.
3. Kirk CR. tì aĩ. Cardiovascular collapse afcer verapamỉỉ in supravcn- 

trỉcuỉar tachycardia. Areh Dừ ơiìid  1987; 62: 1265-6.
4. Mobinđra SK, Udeanỉ GO. Long-ictỉng veTapamiỉ and heart ỉailure. 

JAMA ì 989: 261: 994.
s. Garran c  et ai. Degeneratíon of junctionaỉ tachycardỉa to pre-excùed 

atríai Sbriiiaòon aíter ỉmravenous verapamỉl. la n a ỉ 1989; ii* 219.
6. Stạịcr D. et ai. Cardlogenỉc shock foĩlowtng a singỉe therapcutỉc oraỉ dose 

oỉ vcrapamỉỉ. b tí J  ơùt Praơ 2001; 55: 69-70.
7. Shinỉshỉ H. tì a l Two cases of polymorphic vemricular tachycardia 

ỉnduced by the admínistratỉon of verapamiỉ agaỉnst paroxysmal 
supraventricular tachycardia. Intern Meắ 2002; 41:445-8.

EHeds on fhe ears. ĩhere ha ve been isoiated reports’ of 
tứmitus assodated with several caldum-channel blockers 
induding niíedipine, nicarđipine. niưendipine, diltiazem, 
verapamil, and dnnarizine.

1. Narvểex M» et al. 2100101$ with caldum-channe) blockers. Lancữ 1994: 
343: 1229-30.

Ettects on the endocríne System. Hyperproiacónaemia has 
been teported1' 4 in patients receiving verapamil, and in a 
few cases2-3 patients have also had galactorrhoea.

Hyperglycaemia, metabolic addosis, hyperkalaemia, and 
bradycardia have occurred5 aíter a ãngle dose of modihed- 
release verapamil in a non-diabetìc patient who had 
previously tolerated regular verapamil.

Verapamil haỉ been reported not to aỉỉect the release oỉ 
caldtonin, 6 thyroxine, tri-iodothyronine, thyrottophin 
(TSH), ỉollide-stímulating honnone (FSH), luteiniãng 
hormone (LH), or testosterone when given orally; 1 
however, intravenous use has been reported to have an 
inhĩbitory effect on the release of FSH, LH, and TSH.7

1. Sempỉe CG, etaL Caỉdum antagonists and endocitne stanis: Udc of eữect 
af oraỉ venpamil oo pituỉtory-testỉcnlar and pimứary-thyrotd ỉunctíon. 
B rJO m  Pharmaaỉ 1984; 17ĩ 179-82.

2. Ghiskin LE, €t al. Verapamỉl-induced hyperprolactinemia and 
galactorrhca. A m bữem M ai 1981; 95: 66-7.

3. Peanỉngton H , tì aL HypeipTolactỉnemỉa-gaỉactonhea induced by 
venpanỉL Am J Cardioi 1983; 51: 1466-7.

4. Romeo JH, et ai. Hyperprcdaaỉnaemia and verapamil: prevaỉence and 
potentiaỉ assodation with hypofonadỉsm in men. ơin Endoainai (OxỊ) 
1996; 45: 571-5.

5. Roth K  tì a l SUm-release verapamil and hyperglycemic meubolỉc 
addosis. A m  btíem Med 1989; 110: 171-2.

6. Amado JA, <r aL No eữect aí verapamỉỉ on caldura stímuỉated caldtonỉo 
rdease. Potìgraắ Meấ J 1987; 63: 23-4.

7. Baibaiino A, De Marinis L. Calóum antagonists and honnone release I t  
eữects o i yaapaxnũ oa b u a l gonadotrophin-reỉeacng honnone* and 
thyrocrophỉn-rdeasmg ỈKmnone-induced ỊHtuitary honnone release in 
nonnaỉ suỉdecĩs. J  ơm  Endoainoỉ Metab 1980; 51: 749-53.

Etteds on the gastromtestinal trod. For a repon oỉ intes- 
tinal pseudo-obstruction related to verapamil use, see 
under Adveise ESeds of Dfltiazem, p. 1360.2.

Sfeds on the Gver. Elevated senun concentrations oi liver 
enzymes and bihrubin have been reported during verap- 
amil therapy. 1' 1 Clinical symptoms oỉ hepatotoxidty such 
as abdominal pain, ỉever, darkened urine, and malaise 
have also occurred.1'5 These reactions might have been 
due to a hypersenátivity reactíon and vvere reversible on 
stopping veiapamiL

1. Brodsky S l.tta L  Repitotoxldty đue to neum ent mith venpamiL A m  
Irtím t M td 1981; 94; 490-1.

2. StemEH, o/.PossỉbỉehqMtitỉỉỉrom verapamil. 1982; 306:
612-13.

3. Nash DT, Peer TD. Hepatk ỉnjury possibỉy ỉnduced by verapamil. JAMA 
1983;249:395-6.

4. Guarasão p, a  ai. ỉiver damage from verapamỉl ÕMJ1984; 288: 362-3.
5. Ktunar KL Coỉỉey CA. Verapamiỉ-inđuced hepatoỉoxidty. W at J Med 

1994; 160: 485-6.

0feds on the mouth. Gingival hyperpỉasia1 and oral 
mucosal inỉuiy2 bave been assodated with verapamil ther- 
apy. A study involving 115 patients who had received 
nUeđipine, dỉỉtiasem. or verapamíl ỉor at least 3 months 
indicạted that gingival hyperplasia is an ỉmportant adverse 
eữect that may occur with caldum-channel blodteis Ũ1 
general.1

1. Pemu HE, đ  aL VerapatnA-ỉnduced gỉngỉval overgrom h: a dinical 
hỉstotogic and bkxhcmỉc approađi J Oral Pữthol Mai 1989; 18:422-5

2. Gunenberg SA. Chemical injury of the oral nracosa hom venpamỉL N 
EnsU  ềÌtd  1990; 323: 615.

3. Stéeỉe RM. ứ  aL Caidum antagonỉst-induced gỉngival hyperplasia. Att/I 
btítm  Meẩ 1994; 120: 663-4.

Etteds on the nervous System. There has been a report' 
oỉ 3 patients who complained oí unusual perceptual symp- 
toms, described as painỉul coldness and numbness or 
bursting ỉeelings, espedally in the legs, while taking oral 
verapamỉl.

1. Kumana CR, Mahon WA. B ỉarre perceptual dỉsorder oí extremitỉes in 
patíems ukỉng verapamỉỉ. Lanat 1981; i: 1324-5.

Effects on the perípheral drculation. Secondary eryther- 
malgia, a vasospastic anerial disorder that may be caused 
by vasoactive drugs, has been reported1-2 in patients taking 
verapamil. Symptoms induded buming pain, swelling. 
and erythema õf the hands2 and íeet, 1-2 and resolved 
when verapamil was ỉtopped. Similar reactions have been 
reported with niíedipine and other caldum-channel block- 
ers (see p. 1452.1).

ỉ. Drenth JPH, €t aỉ. Venpamiỉ-tnduceđ secondary eryrhermaigia. Br J 
Dermatol 1992; U7: 292-4.

2. Han JJ. Painíul swoỉlen, and erythematous hands and íeeu Arthriiừ 
Rhtum 1996; 39: 1761-2.

ERects on the respiratory tract. A patient wìth a history 
of bronchial asthma developed symptoms oỉ acute asthma 
after use of a modihed-release verapamil preparatìon; 1 it 
was possible that exdpients, notably algứiate, may have 
been responsible for the reaction.

1. Ben-Noun L Acute asthma assodated wỉth sustaừied-reỉease verapamỉỉ. 
Ann Pkarmacother 1997; 31: 593-5.

Effeds on sexuol (undion. In a group of 14 men taking 
verapamil. 3 reponed impơtence; 1 in 1 patient normal sex- 
ual ỉunction retumed when verapamil was stopped. but 
impotence recurred on rechallenge.

1. King BD, et ai. Impotence during therapy with verapamiỉ. Arch ỉntem Med 
1983; 143: 1248-9.

EReds on the sicin and hair. The commonest skin reac- 
tions to verapamil ha ve been rash, pruritus, alopeda, and 
urtícaria;1 there have been a few reports of erythema mul- 
tííorme, the Stevens-Johnson syndrome, and extoliative 
dermatitis. 1 Hypertrichosis, over many parts of the body, 
has been reported in a tnale padent within about 1 month 
oỉ starting verapamil therapy.2 In a íemale patìent who 
had been prematiưely greỹ. íor about 40 years use of 
verapamil caused poitíons of the haứ to regrow in its ori- 
ginaỉ natural black colour.1

2. Stem R. xhaisa JH. Cuuneous ađverse reactions aỉsodaĩed with caitíuro 
channd blodcen. Anh Ittíem Mai 1989; 149: 829-32.

2. Sever PS. Hypemichosís and verapamỉỉ. Lanca 1991; 338: Ỉ2Ỉ5-Ỉ6.
3. Read GM. Verapamil and hair colour change. Lanat 1991; 338: 1520.

Extrapyramidal disorders. Extrapyramidal disorders have 
been reported with caldum-channel blockers. particularly 
verapamil (see Nưedipine, p. 1452.2); however, see also 
p. 1523.1 ỉor reports of the successíul use oỉ verapamil in 
rebactory movement disorders.

Haemonhage. See ESects on the Blood under Adverse 
ESects of Nĩíedipine, p. 1450.3.

Overdosoge. See under Treatment oỉ Adveise Eỉỉects, 
belovv.

Treatment oỉAdverse Effects
As for NUedipine, p. 1452.3, but see also belovv.

Verapamil is not removed by dialysis.

Overdosage. The consequences and treatment of overdo- 
sage with verapamil are similar to those with other cal- 
dum-channel blockers (see Treatment o{ Adverse Eữects 
under NUedipine, p. 1452.3). although death and liíe- 
threatening complications may be more common with 
non-dihydropyriđines su ch as verapamil; several íatalitles 
have occurreit1

Individual reportỉ oỉ overdosage vvith verapamil have 
induded:
• A patíent2 who took 3.2 g oí verapamil developed 

bradycardia and hypotension, which responded to 
intravenous caláum gluconate injecúon. A continuous 
iníuáon of caldum gluconate was given for 12 houis to 
maintain sinus rhythm. The blood-verapamil concenơa- 
tion measured 5 hours after ingestion was 4micro- 
grams/mL.

• A patíent’ presented with loss of consdousness. severe 
hypotenáon, and bradycardia up to 18 hours aỉter taking 
at least 1.2 g of verapamil. Treatment with glucagon, 
prenalteroi and atropine was unsuccessỉul, and there 
was a minimal response to inơavenous caldum 
gluconate. Dobutamine and isoprenaline were given to 
maintain the blood pressiưe and mechanical ventilatíon 
was icquired tor 24 hours. durùig vvhich time metabolic 
atídosis and hyperglycaemia developed. The padent 
survived with cerebral anoxic damage.

• A patient4 who had taken an unknovvn amount of 
verapamil developed cyanosis, undetectable blood 
presãure, and complete heart block. There was some 
lesponse to sympathomimetics and caldum gluconate, 
although padng was necessary to reverse the brady- 
cardia. Hovvever, hypotension unresponsive to 
sympathomimetics developed after an episode oỉ asystole 
and the patient díed 19 hours after admisáon. The 
serum- verapamil concenưation 12  hours after admission 
was 3 micrograms/mL.

• Haematemesis occurred in a patient’ who took 3.2 g of 
verapamil; gastric ulceration was ỉound on gastroscopy 
12 houn after admission.

Overdosage with modified-release preparations of verap- 
amil may result in prolonged toxidty of delayed onset.6 
Intravenous inỉusion of a fat emulsíon, which can attenuate 
the cardìotoxidty oỉ lipophilic drugs (see Soya Oii, 
p. 2093.1), was oí benelit in a patient vvith reíractory 
shock aher a multidrug overdose induding 13.44g of 
verapamiỉ in a modibed-release ỉonnuỉaúon.7 Conven- 
tional-release preparations may also produce prolonged 
toxidty; elìmination half-life was reponed to be prolonged 
co 15 hours and peak plasma concentrations delayed to 6 to 
7 hours in a 59-year-old man after ingestion of 2.4 g of 
verapamil.* Rate-limiting absorption at high doses was 
considered to be the cause.

Although severe toxidty usually relates to acute 
verapamil overdosage. similar symptoms have also been 
reported with chronic toxidty. Long-tenn treatment with 
verapamil 240 mg daily’ in a patient with drrhosis of the 
liver led to loss of consdousness, cardiogenic shock, 
cyanosis, hypotension, severe addosis, hypcrkalaemia, 
hypothermia, and renal failure. The patient recovered aíter 
ơeatment with high doses of dopamine, noradrenaline, 
sodium bicarbonate, and sodíum chloride.

1. Hoíer CA. et ai. Vcrapamii inioxỉcatíon: a ìỉterature review oỉ overdoses 
and dỉscussíons of therapeucic options. Am J Mai 1993; 95: 431-8.

2. Perkins CM. Serious venpamii pỡiỉooing: treatmem wiỉh imravCTious 
caldum gluconate. BMJ 1978; 2: 1127.

3. Crump BJ. et ai. Lack oí response to intravenous caldum ỉn severe 
verapamiỉ poísonìng. Lancet 1982; ik 939-40.

4. O n GM. a  ai. Fauỉ verapamỉl overdose. la n a t 1982; U: 1218-19.
5. Mỉlỉer ARO, Ingamelỉs CJ. GastTOiniesõnaỉ haemorrhage associated wiih 

an overdose ol verapamiỉ. BMJ 1984; 288: 1346.
6. Bãrrow PM. ií ai. Overdose oỉ susiained-relcasc verapamil. Br J Anaesth 

1994; 72: 361-5.
7. Young AC, a  ai. ỉnưavcnous ỉat emuision ihcrapy íor imentỉonaỉ 

sustained>reỉease verapamiỉ overdosc. Resiaàtaúon 2009; 80: 591-3.
8. Budtley CD. Aronson JIC Proỉongeđ haí/-Uíe o/ verapamiỉ ỉn a case oi 

overdose: implicaòons ỉor therapy. Br J Cỉirt Pharmacoi 1995; 39: 680-3.
9. Stchlc G. tì ai. Cardiogenic shock assotíated>Ịvitb verapamỉl ỉn a patient 

with Uver drrhosis. lancei 1990; 336: 1079. *

Precautíons
Verapamil is conưa-indicated in hypotension, cardiogenic 
shock, marked bradycardia, and uncompensated heart 
íailure. It iỉ also contra-indìcated in second- or third-degree 
AV block, and in the ỉick-sinus syndrome, unless a 
pacemaker is Ễtted. There is an increased inddence oỉ 
ađverse cardiac eỉfects in patients with hypertrophic 
cardiomyopathy. In patients with atrial ũutter ot Sbdllation 
and an accessory pathvvay with anterograde conduction, foi 
example WoUf-Paikỉnson-White syndrome, verapamil may 
induce severe ventricular tachycardia and it is usuaỉly 
contra-indicated in su ch patientỉ.

Spedal care is required in using verapamil as an 
antiarrhythmic in iníants as they may be more susceptíble 
to verapamil-induced arrhythmias.

Doses oỉ verapamU should be reduced in parients vvith 
hepatíc impaữment.

Sudden vvithdravval oí verapamil might be assodated 
with exacerbation of angina.

Breast ỉeeding. Verapamil concentratíons in breast milk 
similar to those íound in plasma have been reported1 in a 
woman taking verapamil 80 mg ỉour times daily. The max- 
imum concemratìon measured in breast milk was 
300 nanograms/mL Hovvever. the average concentration 
in rnilk in another vvoman2 takáng 80 mg three tứnes daily 
was 23% of that in serum. The se rum concentratìon oi 
verapamil in the breast-fed child was 2 .1  nanograms/ml 
during treatment and undetectable 38 hours after the last 
matemal dose. In another patient2 taking the same dose. 
the avetage steady-state concentrations of verapamìl and 
norverapamil in milk vvere, respectively, 60% and 16% oí 
the concentration in plasma. with the ratio betvveen milk 
and plasma varying during a dosage intervaỉ. It was esti-

Al] cross-reíerences refer to entries in Volume A
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mated that the inỉant received less than 0 .0 1 % ot the 
mothert dose, and no verapamiỉ or notverapamil could be 
deteaed in the plasma of the iníànt. No adverse eữects 
have been seen in breast-íeeding iníants, and the Ameri
can Academy of Pediatiỉcs considers4 that verapamil ìs 
thereỉore usually compatibie with breast íeeding.

1. Inoue E. tía i. Leveỉ ot verapamiỉ in hunun miỉk. Eur J ơ in  Pharmacol 
1984; 26: 657-8.

2. Andersen HJ. Bxcredon of verapamiỉ in human mllk. Bur J. ơ in
Pharmacoi Ỉ963; 25: 279-80.

3. Anderson P .tíaL  Verapamil and norverapamil in plasma and breast miiv 
đuring brcast íccding. E urJ Qỉrt Pharmãol 1987; 31: 625-7.

4. American Aodemy oỉ Pediatrícs. The oansíer of dnigs and ữther 
Chemicals ỉnto hnman raiỉk. Pedủưria 2001; 108:776-89. (Retired May 
2010] Correaion. ibừL; 1029. Aỉso avaỉỉable ac htrp://aappoUcy. 
aappublications.Org/cgi/conient/fuli/pediatriC3%3bl08/3/776 (accessed 
10/07/07)

Muscular disorders. Sudden respiratory íailure was 
believed to have been predpitated by intravenous vẹrap- 
amil therapy in a patỉent with Duchenne's muscular dys- 
trophy.1

I. Talman F, tí aL Acute respiratory íaiỉure ỉòUowing intravenous 
verapamỉỉ ỉn Duchenne's muscuỉar dystrophy. Am Heart J  1983; 105: 
510-11.

Porphyrku The Ọrug Database for Acute Porphyria, com- 
piled by the Nóinvegian Porphyria Cenơe (NAPOS) and 
the Porphyria Centre Svveden, classiũes verapamil as prob- 
ably porphyrihỗgenic; it should be presaibed only for 
compẽlling reasons and precautions should be considered 
in all patients. 1

1. The Drug Dacabase ỉòr Acuie Porphyria. Available at: http://www. 
dmgs-porphyria.org (accessed 26/10/11}

Wotff-Parkinson-White Syndrome. Patíents with atrìal 
ũutter or hbriUation and an accessory pathtvay, such as 
those vvith Wolfl-Parkinson-White syndrome, may be at 
increased risk of developing ventricular tachycardia ií AV- 
blodóng drugs su ch as verapamil are usedl since conduc- 
don across the anomalous pathvỵay may be increased. 
Ventricular Sbrillation and severe hypotension have been 
reported1 aíter the use of intravenous verapamil 5 to 
10 mg in patients vvith the Wolff-Parkinson-White 
syndrome.

1. McGovem B, tí ai. Predpitaãon oỉ carđỉac arrest by venpamỉl in patients 
vvith Wolữ-Parkinson-White syndrome. A m  Intem Med 1986; 104:791-
4.

Interactions
Verapamil should be used with caution vvith drugs that ha ve 
antiarrhythmic or beta-biocking eííects; the use of 
intravenous verapamil with a beta bỉocker is espetíally 
hazardous (see below). Verapamil is extensively metabo- 
lised in the liver and interactions may occur with drugs that 
inhibit or enhance hepatic metabolism. Grapeỉruit juice 
may cause increased plasma concentrations oỉ verapamil. 
Verapamil can itselí aổect the phannacokinetics of other 
drugs, partícularly by inhibition of the cytochrome P450 
isoenzyme CYP3A4 and by eữects on P-glycoprotein. Drugs 
aííected indude carbamazepine. dclosporin, digoxin, mid- 
azolam, simvastatin, and theophylline; the plasma 
concentration of alcohol may also be increased. For details 
of these interacúons, see under the individual drug 
monographs.

Anaigesics. For a possible interaction of verapamil with 
a sp irìn , see under Antiplatelets. below.

Antiarrhythinics. Verapamil may have pharmacodynamic 
and pharmacokinenc interactions vvith other antiarrhyth- 
mics. Cardiogenic shock and asystole occuưed in 2 
patients receiving Ịlec a in id e  vvhen verapamil was added to 
their therapy. 1 Verapamil given intravenously has been 
reported to cause severe hypotension in patients also 
receiving oral q u in id in c ;1 both drugs block alpha-adreno- 
ceptors and verapamil may also increase the plasma con- 
centratìon of quinidine.

ỉ . Buss J, tí ai. Asystole and cardỉogenic shodc due to combỉned treatmem 
vrỉth veraparail and Qecainide. Lanat 1992; 340: 546.

2. Maisel AS. tí  a i Hypotensíon after quinidine pltỉỉ vexapamiỉ: possỉbỉe 
addỉtíve competỉtion at alpha-adrenergic rcceptors. N Engi J Mtd 1985; 
312: 167-70.

Antibaderials. Acute verapamil toxidty maniíested by 
complete heart block has been reported in a patient after 
the use of ceỊtriaxone and d in d a m y ã n .1 Displacement of 
verapamỉl bom binding ãtes was postulated as the prob- 
able mechanism of action. R ifam picừ í is an enzyme-indu- 
dng drug and has been reported1 3  to reduce plasma- 
verapamil concentratíons. A verapamil dose of 1.92 g was 
requứed to control supraventricular tachycardia ỉn a 
patient also takmg rifampidn3 and when riíampidn was 
mthdravvn the plasma - verapamil concentratíon 9 days 
later was almost four times higher. A patient taking 
propranolol and verapamil developed symptomatic brady- 
cardia a few days after starting ưeatment with ciarith ro - 
m y á n  and on another occasion aỉter starting treatment

with trythromyàn* Inhibition of verapamil metabolism by 
the anóbacterials was proposed as the mechanism for the 
interaction. A hirther case of severe hypotension and 
bradycardia has also been reported’ in a patíent shortly 
after beginning therapy with darithromydn and verap- 
amil and sũnilar eãects were seen4 in a patient 2  days 
after starting telitkromyàn. A ca se oí complete heart block 
has been reported7 in a patient aged 79 taking verapamil, 
one week after erythromydn was added to her therapy, 
probably due to mutual inhibition of hepatic metabolỉsm 
of both drugs.

1. Kishore K. et al. Acute venpamíl UHádty in a patlent with chronic 
toxidty: possĩble ỉmencdon vvith cetoiaxone and dlndamydn. A m  
Pharmaather 1993; 27: 877-80.

2. Rahn KH. rt aL Reduction ol bioavailability oí verapamll by riỉampin. V 
Bttgl JM id I98S; 312: 920-1.

3. Baibaiash RA. Vcraparail-riíampin imcraction. DruỊ Inltil Qin Phann 
1985: 19: 559-60.

4. Steenbergen JA. Stauffer VL. Potential macrolide interacùon with 
verapamỉL Am  Phannaauher 1998; 32: 387-8.

5. Kaeser YA. a  aL Severc hy]wwnsion and bradycardia assodated with 
vtrapamil and darithromydn. Am J Haỉth-Syst Pharm 1998; 55:2417- 
18.

6. Reed M, itãL  Verapamil toxidly rcsuldng ftom a ptobabte interadion 
with telittaramydn. A m  Phanaaather 2005; 39: 357-60.

7. Goldsdunidt N, a  al. Compound cardiac toxtdty ot oral erythromydn 
and venpamỉL A m  Pharmacother 2001; 35: 1396-9.

Aniiepileptics. Phenobarbital is a hepatic enzyme-indudng 
drug and has been reported1 to increase the dearance oí 
oral and intravenous verapamil and to reduce oral bioa- 
vaiỉability in healthy subjects. Plasma protein bindỉng oỉ 
verapamil was also reduced. Dosage adjustment of verap- 
amil may be needed in patíents also taking phenobarbitaỉ. 
Marked reduction in verapamiỉ concentratíons has also 
occurred with phmytom.1

For a report of neurotoxidty ÚI patíents given verapamil 
with carbanucĩtpim. see Caldum-channel Blockers, under 
Interactions of Carbamazepiner p. 517.2.

1. Rudedge DR. tí aL Eỉỉects of chronic phenobaibitaỉ oa verapamil 
dispositloa in humans. J Pharmacol Exp Ther 1988; 246: 7-13.

2. Woodcock BG. tí ai. K reduction in verapamil concenaatíonỉ m th
phcnytoin. N Eng! J Meẩ 1991; 325: 1179.

Aniiplatelet drugs. Caldum-channel blockers can inhibit 
platelet hinction (see Eữects on the Blood under Adverse 
Eữects of NUedipine, p. 1450.3). Use of verapamíl and 
aspirin in an 85-year-old man was considered to be the 
cause oỉ ecchymoses and retroperitoneal bleeding that 
developed about 3 weeks after starting treatment with the 
combinatíon. 1

1. Vcráno E .< tẩ  Vcrapamil-aspữin ỉmenctỉorL Ann Pharmaaứtcr 1994; 
28: 536-7.

Benzodiazepines. For the eỡects of verapamil on the 
phaimacokinencs of midazolam, see Caldum-channel 
Blockers, p. 1069.3.

Beta blockers. Oral verapamil and beta blockers have 
been used together in the ưeatment of angina and hyper- 
tension but both drugs have cardiodepressant activity and 
the combination. if used at all, must be used with exơeme 
caution; bradycardia, heart block, and left ventricular ỉail- 
ure have been reported. 1"4 Bradycardia has also been 
reported’ in a patient created with tímolol eye drops and 
oral verapamil. Patìents with severe ischaemic heart dis- 
ease or hean íailure are particularly at risk.6 The risks are 
increased with intravenous verapamil, and it has been 
suggested6 that ơeatment with beta blockers should be 
stopped at least 24 hours beíore giving verapamil by this 
route: the interaction is particularly hazardous vvhen both 
verapamil and beta blockers are given inơavenously, and 
such combinatíons are not recommended.

Verapamil may also affect the pharmacokinetics of some 
beta blockers (see Calcium-channel Blockers, under 
Interactions of Beta Blockers, p. 1322.1).

1. Esenbcrg ÌNH. Oaldey GDG. Probable adverso inicraction betvveen ora) 
metoproỉol and verapãmỉĩ. PoỉtỊrad Mcd J 1984; 60: 705-6.

2. Hutchỉson SJ. tí ai. 3 blodcers and verapamỉl; a cauóonary tale. BAO 
1984; 289: 659-60.

3. Plndlay ữ i.tía L  3 blockers and verapamỉỉ: a cautionary tale. BAO 1984; 
289: 1074.

4. McGourty JC  Silas JH. 3 bỉockers and verapamỉỉ: a cautỉonary tale. BMJ 
1984; 289: 1624.

5. Pringle SD, MacEvven CJ. Severe bradycardỉa due to ỉnteractỉon of 
tỉmoloỉ eye drops and verapamil. BMJ 1987; 294: 155-6.

6. Mđnnes GT. ỉnteractíons that m aner caldum blockcn. Praaibers' J 
1988; 28: 60-4.

Calcium sahs. Caldum salts antagonise the pharmacol- 
ogical response to verapamil and other caldum-channel 
blocken and are given intravenously to tteat their adverse 
eãects (see Treatment oỉ Adverse Eíỉects under Nưedipine, 
p. 1452.3). Recurrence of atrial Abrillation has occurred1 
during maintenance verapamil ưeatment vvhen caldum 
adipinate and caldíerol were given orally.

I. Bar-Or O. Yod G. Caláum and caldlerol antagoniae cỉỉcct o{ venpamil 
in attial Hbrillaúoil. BMJ 1981; 282:1585-6.

Everoiimus. For the eííect oỉ verapamil on everolimus, see 
p. 1963.2.

General anaestherics. For a recommendatỉon that veiap- 
amil should not be used in patients anaesthetised with 
halothane or mflurant, see under Interactions of DUtíazem, 
p. 1361.3.

Histamine H^ntogonists. Studies in healthy subjects 
uàng single doses of verapamil aỉter pretreatment with 
àmetidine ỉor up to 8 days have produced conHicting 
results. The pharmacokinetics oỉ intravenous verapamil 
were unaltered by ámetídine in some studies,u  but a 
21% reducdon in dearance and a 50% increase in the 
elimination halí-liíe were also reported.3 The phaimacoki- 
netícs oí oral verapamil wcre unchanged in One stuđy2 but 
two others1'4 reported a ágniũcant increase in bioavailabil- 
ity. Although one oi these smdies1 ỉound the interaction 
had no dinical eííects, the other4 reported an increased 
dinical eữect in 5 of 6  subịects. The intexaction with dme- 
ddine appears to be stereoselective since the oral bioavail- 
abílity oỉ the 5-enantìomer increased by 35% and that oỉ 
the R-enantíomer by 15%.4 The dinical signiScance oí this 
interaction in patients and during long-term verapamil 
treatment is unknovvn, but dmetidỉne should be used 
with cautìon in patients receiving verapamỉl.

1. Smỉth MS. tí ai. Inữuence of gbngrtding an verapamll tínetics and 
đynamỉcs. ơin Pharmaml ĩher 1984; 36: Ĩ5Ỉ-4.

2. Abemcthy D R . tí ai. Lack oí ỉntencdon bcmcen verapamỉl and 
dmeddine. ơ in  Pharmaeoi Thtr 1985; 38:342-9.

3. Loi C-Ma tí  aL BSea of dmeridinc cm verapamil dỉspositỉon. ơin  
Pharmacoi Ther 1985; 37:654-7.

4. Mikus G, tí aL Intenctkm oỉ venpamtt and đmetìdìne: stercochcmical 
aspects oí drug metaboUsnL drug dlsposỉtỉon and drug actỉon. /  
Phamacoi Bxp Thtr 1990; 253:1042-8.

Litlihim. Verapamil may have eữects on neuromuscular 
íunctìon (see Extrapyramidal Disorders. p. 1524.2) and 
neurotoxidty has occunred1'4 in patients receiving lithium 
after the addition oí verapamil to theữ therapy, despite 
serum-lithium concentrations (where reported1-2-4) 
remaining in the therapeutic range. Verapamil has aỉso 
been reported to decrease serum-lithium concentrations.5

1. Price WA, Glannini AJ. Neiưocoxidỉy aused by Utbium-verapamỉỉ 
synergisnỉ. J Cỉin Phanaacoi 1986; 26:717-19.

2. Pricc VVA. ShaDey JE. Lỉthỉum-verapamU loxỉđty in the eỉderÌỴ. J Am 
Gtriatr Sữc 1987; 35: 177-8.

3. Heỉmuth ũ , tí  aL Choreoathetosỉs ỉnduced by verapamỉl and Uthium 
treatmniL J ơ in  Psydupkarmaeoỉ 1989; 9:454-5.

4. Wrỉght BA. Jarrcn DB. Uthiura and caỉdom channeỉ bỉodceis: possỉbỉe 
neurotoxỉdty. Bỉoí Psyờàềơy 1991; 30:635-6.

5. Wcinrauch LA. t í  aL Decreased serum lỉthium during vcrapumil therapy. 
Am HeartJ 1984; 108: 1378-80.

St John'ỉ wort. A study in healthy subjects’ íound that 
repeated doses of St John's wort signiBcantly reduced the 
plasma concentratíons of both the R- and S-isomers of 
verapamil, probably due to induction oỉ the cytochrome 
P450 isoenzyme CYP3A4.

I. Tannergren C n a L S i John's vrort decreasea the bioavaiUbiUty ol R- and 
s-verapanúl through inducdon of the Bra-pass meubollstn. ơin  
Phamùcot 7h tr  2004; 75:298-309.

Stotins. A small crossover study1 in healthy subjects sug- 
gested that oral lữvastatín 2 0  mg produced marked 
increases in exposure and peak plasma concentrations of 
verapamil (about 60 and 30% respectively); the total 
increase in verapamil bioavailabỉlỉty was calculated at 
around 76%, and was thought to be due to inhibition oí 
P-glycoprotein and ũrst-pass metabolism of verapamil.

For mention of the ehects oỉ verapamil on a statin, see 
under Simvastatin, p. 1495.2.

1. choi D-H. rt al. Pharmacoldnetic ỉnteractỉơn between oral lovastatỉn and 
verapamil in healthy subjects: rolc of P-glycopcotein inhibỉtion by 
lovastaún. Eur J  C iĩĩ Phữrmaai 2010; 66:285-90.

TheophyOine. For the eữects of verapamil on the pharma- 
cokinetics of theophylline, see Calcium-channel Blockers. 
p. 1235.3.

Ibivaplan. For the effect of verapamil on tolvaptan con- 
centrations, see p. 2633.1.

Pharmacokinetics
Verapamiỉ is about 90% absorbed írom the gastrointestinal 
ơact, but is subjeCT to considerable first-pass metabolism in 
the liver and the bioavailability is only about 2 0 %.

Verapamiỉ has bi- or tri-phasic eliminatíon kinetics and iỉ 
reported to have a tenninal plasma haU-Uỉe oỉ 2  to 8  hours 
aỉter a single oral dose or aỉter intravenous dosage. With 
repeated oral doses halỉ-Uíe increases to 4.5 to 12 hours. 
Verapamil acts within 5 mìnutes when given intravenously 
and vYithin 1 to 2  hours when given orally; peak plasma 
concentratíons occur 1 to 2 hours after an oral dose. There ls 
considerable interìndividual variation in plasma concentra- 
tions.

Verapamil is about 90% bound to plasma proteins. It is 
extensively metabolised in the liver to at least 12 
metabolites of which norverapamil has been shovra to 
have some activỉty. About 70% oỉ a dose iỉ excreted by the 
kidneys in the íorm oi its metabolites but about 16% is 
excreted in the bile into the íaeces. Less than 4% is excreted
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unchanged. Verapamil crosses the placenta and is 
distributed into breast milk.
Reviews.

1. H*mann SR, tí  a i ơỉnỉcal ptaannacokínedcs oỉ verapamiL ƠỜI 
Pharmacokina 1984Ỉ 9:26-41.

2. Kelly JG, 0'Malley K. CHnkal pharmacokinetta of calcỉmn antagonists: 
an update. ơbi Pharmacữkintí 1992; 22: 416-33.

3. Kang D, tí aL Popularion anâỉyses ot  sustained-reỉease venpamil ỉn 
padents: effecB óf sex, IBCC and snoỉdng. Qm Pharmatoỉ Thtr 2003; 73: 
31-40

The eldeHy. Studies1’ 3 comparing the pharmacokinetìcs 
and pharmacodynamics of verapamil in eldedy (61 years 
and older) and young subjects have ỉound that dearance 
and elũnination halí-liíe are increased in older subjects, 
and increased plasma concentrations have also been 
reported. However, there may also be changes in the 
response to verapamil in older subjects that are not 
directly related to the plasma concentration.

1. Aberaethy DR, tí ai. Verapamỉl phannacodynamỉcs and đisposỉtlon ỉn 
young and elderiy hypertensive pstients: aỉtered eỉectrocardỉographỉc 
and hýpotensive responses. A m  Intem Mtd 1986; 109:329-36.

2. Gupta SK. tí ai. Age and gender related changes in stereoseleaive 
pbarmacokỉnetỉcs and pharmacodynamics oí verapamU and norver- 
apamỉl. SrJ Qin Pharmacol 1995; 40: 325-31.

3. Abemethy DR, tí aỉ. Verapamiỉ metaboihe exposure in oỉder and 
younger men duríng steady-state orai verapamiỉ adminisuatỉon. Druỹ 
Mtíab Dispos 2000; 2& 760-5.

Metabolism. Verapamil is extensively metabolised in the 
liver to several metabolites, and sevetal cytochrome P450 
isoenzymes appear to be involved. An in-vitro study' has 
suggested that the main isoenrymes responsible íor the 
metabolism oỉ both enantiomers of verapamil are 
CYP3A4, CYP3A5, and CYP2C8, and that the same isoen- 
zymes are involved in the íurther metabolỉsm oi norvera- 
pamil. However, since CYP2C8 generally makes up only a 
small part of the cytochrome P450 content oi the liver, it 
was conãdered that this would have Iittle signihcance for 
potential drug interactions. In contrast to some previous 
reports, the isoenzymes CYP1A2 and CYP2C9 were not 
found to be involved to any great extent

1. Tracy TS, riaL Cytochrome P450 isolorms involvcd in meubolism of the 
enanriomcn of verapamll and norverapamiL Br J Oin Pharmacol 1999; 
47: 545-52.

Siereospediỉdly. Verapamỉl is used as a racemic mixture. 
It has been shovra1 that 5-verapamU is 3.3 times more 
potent than the racemic mixture and 11 times more 
potent than R-verapamil. Thus it was conduded that the 
cardiac eữects o ỉ verapamil are related not to the total 
plasma-verapamil concentration but to the concentration 
oỉ the 5-isomer, and conventional plasma concentration 
monitoring will be oỉ little value in establishing therapeu- 
tic plasma concenơations duiing mulóple oral dosing.

A series oí studies have been carried out to detennine 
whether điữerences in the phannacokinetics o ỉ the R- and
S-isomers of verapamil could account for the diữerences in 
the plasma concentration-response curve after oral and 
intravenous doses. When given intravenously, there were 
pronounced diỉíerences in the pharmacokinetics and 
protein binding oi the 2  isomers;2 the volume oỉ distribution 
and total systemic dearance oỉ 5-verapamil were much 
higher than those oi the R-isomer although the terminal 
haU-Uỉe was sũnilar. Aíter oral doses oỉ a mixture oí R- and
S-verapamil, plasma concentrations of the R-isomer were 
íound to be substandally higher than those oí the more 
potent S-isomer,3 suggesting stereospedHc first-pass hepatìc 
metabolỉsm and accounting ÍOI the apparent lower potency 
of verapamil when given orally. The proportìon of 5-isomer 
also depends on the oral íormuiation; modiSed-release 
íormulatíons produce lower proportions oi 5-isomer in 
plasma than conventional ỉonnuỉatíons.4 

ỉ . M titert H. t í  aỉ. Bữeca o i dj*verapamỉỉ on acrtoveoQrỉniỉar cooductỉon 
ỉn relatíon to ỉts stereoseỉecổve íìrst-pass roetaboiism. ơin Pharmamt Ther 
1985; 38: 71-6.

2. Eỉchelbaum M, tí aL Pharmacokmetia oí (+)-, (-)- and (±)-venparail 
aiter intravenous adraỉnistratíon. B rJơ h t Pharmaai 1984; 17: 453-8.

3. Vogeỉgesang Ba tí ai. Stereoseỉectíve fírst-pas metaboUsm oỉ highỉy 
deared drugs studies oi the bioavaiỉabUity ơf L* and D-vexapamiỉ 
examioed with a stabỉe ỉsotope technique. Br J ơm  Pharmaal 1984; 18: 
733-40.

4. Kaiỉm K  Pỉergỉes A. Verapamỉl stereotsomcrism: enantíomerỉc ratíos in 
pỉasina dependent on peak concentntíons. ơnl input rtte, or both. CKrt 
Pham aal Ther 1995; 58: 174-84.

Preparotíons
Propiiatary Praparalions (detailỉ are given in Volume B)
Singla ingredient Preparolions. Arg.: Isoptino; Veral; Veiapal; 
AustraL: Anpec Cordiiox; Isopón; Veracaps; VerahexalỶ; Aui- 
trùr. Isoptin; Verapabene; Veroptìnsuda; Bdg.: Isoptine; Lodix- 
at Braz.: Cordilat; Coronarib Dilacon Dilacoron; Mulúcort; 
Neo Verpamib Vasotoa' Veramib Verapresst; VeravaL' CatuuL: 
Apo-Verap; Coverat; Isoptin; Novo-Veramil; Nu-Veiap; Vere- 
lan; Otũẽ: cárdiolen; Isoptina; Presocort; Orìnar. Ao Di Mai Er 
(J5ỊấSLfc); Ba Píng Te Jiã (E:íPtíHẾ); Gai Heng (* # ); Isoptin 

Novopressan shida (Vìẳ); Ct: Isoptin;
Lekopthv Verahexal; Verogalid; Dettm.: Hexasoptin; Isoptin; 
Veraloc Pítu: Isoptm; Vermint; Verpamit Fr.: Isoptine; Ger.: j 
Paỉicaid; Isoptin; Vera-Licht; Vera; Verabeta; Veiagamma; Ver- I

ahexal-h Vetamext; Veranonnt; VerasalỶ; Veroptinstadaf; Gr.: 
Brovicarpine; Elanven Isoptìn; Ranih Hong Ktmg: Anpect; 
Apo-Verap: Isoptin; Verpamilt; Hung.: chinopamil; Isoptin; 
IndũK Calaptìn; Veramil; Indon.: Cardiovei; Isoptìn; IrL: Iso- 
ptin; Veiamil; Verap; Verisop; Israel-. Ikacon Ikapress; Vera- 
press; ItaL: Cardinoĩm; Isoptìn; Kata; Veraptin; jjm: Vasolan; 
Malaysia: Aldlent: Isoptín; Verpamil; Mex.: Cronovera; Dilacor- 
an; Europavet; Serriten; Vepiltax: Veraken; Verdilac Netíu: 
Isoptìn; Norw.: boptln: Verakard; NZ: Isopdn; Verpamib Phi- 
lipp.-. lsoptin; Vereian; PoL: Isoptin; Lekoptint; Novo-Veramil; 
Staveran; Port: Hbrocardt; Isoptìn; Rus.: Plnoptin (<í>HHOiTniH); 
Isoptin (HaonTKH); Lekoptin (hexonTKR)t; Verogalid 
(Beponunut); Veromil (BepoMHJi)t; S.AfrCalcicard; Isopún; 
Ravamil; Vasomil; Verahexab singapore. Beaptin; Isoptln; Ver- 
pamib Spain: Manidon; SmetL: Isopún; Switz.: Flamon; Isoptin; 
Verapamt; ThaL: Caveril; Isoptin; Sopmil; Verapint: Vermine; 
Turk.: Fibrocard; Isoptìn; Ormil; Veroprin; UK: Cordìlox; Halí 
Securon; Securon; Univen Verapress; Vertab; Zolvera; ukr.: 
Finoptin (<I>HHoimnO; Lekoptìn (JIexomvH); Veratard 
(Bepaiapa); Verogalid (Beporaaaa); USA: Calan; Covera; Isoptin; 
Vereian; Venez.: Cronovera; Manidon; Veracor.
MubHngredient PreparaHom. Austral.: Tarka; Auslria: Coníii; 
Veracapt; Canad.: Tarka; Cz.: Tarka; Denm.: Tarka; Fr.: Tarka; 
Ger.: Cordichin; Isoptìn plus; Tarka; Veralidet; Gr.: Tarka; Ziax- 
el; Hong Kong-. Tarka; Hung.: Tarka; Indon.: Tarka; ỉta l: Tarka; 
Mex.: Tarka; Neth.: Tarka; Ziaxel; NZ: Ziaxelf; Philipp.: Tarka; 
PoU: Tarka; Port.: Tarka; Ziaxel; Rus.: Tarka (Tapxa); S.Afr.: 
Tarka; Spain: Tarka; Tricent; Swed.: Tarka+; Switz.: Tarka: 
Turk.: Tarka; UK: Tarka; ùkr.: Tarka (Tapira); USA: Tarka; 
Veneĩ.: Tarka.
Phannacopoeial Prepomtions
BP 2014: Prolonged-release Verapamil Capsules; Prolonged- 
release Verapamil Tablets; Verapamil Injection; Verapamil 
Tablets;
USP 36: Verapamil Hydrochloride Extended-Release Capsules; 
Verapamil Hydrochloride Exiended-release Tablets; Verapamil 
Hydrochioride Injecrion; Verapamil Hydrochloride Oral Solu- 
tion; Verapami) Hydrochloiide Oral Suspension; Verapami] 
Hydiochloride Tablets.

V e m a k a l a n t  H y d r o c h lo r íd e
IBANM, USAN, riNNMỊ
Hidrodoruro de vernakalant; RSD-1235; Vernakalant, 
Chlorhydrate de; Vemakalanti Hydrochloridum; BepHaKa- 
naHTa fnflpoxnopvifl.
(3fí)-H(1fl^fl}-2-[2-(3,4-dimethoxyphenyl)ethoxy]cyclohex- 
yl}pyrrolidin-3-ol hydrochloride.
C2oH3,NO„HCI=385.9 .
c ĩ s  —  794466-70-9 (vernakalant); 748810-28-8 (vemakalant 
hydrođiloride).
ATC — C01BG11.
ATC Vet —  QC018C11.
UNII —  7G4J1ZD9UQ.

NOTE. The name Kynapid has been used as a trademark for 
vemakalant hydrochlonde.

Uses and Administration
Vemakalant hydrochỉoride is an amiarrhythmic drug used 
íor the rapid conversion of recent-onset atrial ũbrillation 
(see Cardiac Arrhythmias, p. 1266.1). It acts by selective 
inhibitìon oỉ atrial sodium and pọtassium repolarising 
currents and can thereỉore be dassiSed as both a dass I and 
class m  antíarrhythmic.

Vemakalant hydrochloride may be given to non-surgical 
patients up to 7 days after onset oỉ atrial Sbrillation. or to 
surgical patients up to 3 days after onset. It is given by 
intravenous iníuáon at a dose oi 3 mg/kg (maximum dose 
of 339mg) over 10 minutes. ữ converãon to sinus rhythm 
does not OCCUT within 15 minutes oỉ this inhision, a second 
1 0 -minute iníusion of 2 mg/kg (maximum dose of 226 mg) 
may be given. A cumulatìve dose oỉ 5 mg/kg per 24 hours 
should not be exceeded. If conversion to sinus rhythm 
occurs duiing either iníusion. the inhision should be 
continued to completíon.

An oral íormulaóon is also under investigation. 
Reíerences.

1. Roy D, tí ai. A randomỉzed, conưolled triaỉ oí RSD1235, i  ooveỉ 
antỉ-arrhyihmìc agent. in (he treatment of recent onset atrial Sbriỉlatíon. 
J Am CoU Cardbl 2004; 44: 2355-61.

2. Cheng JWM. Vemakaỉant in the managemem of atxỉil Qbríỉỉation. Am  
Pharmaather 200«; 42: 533-42.

3. KozIowsJd D. tí ai. Vemakaỉant hydrodilonde for £be ỉreatmeni of aưiaỉ 
nbríỉlatỉon. Expert opùt Invest Drugs 2009; 18: 1929-37.

4. Kowcy PR. tí ai. Atrial Arrhythmia Convertioo Trỉal Investígators. 
Vemaicaỉani hydrochloride ỉor Ihe rapid conversion of atrial Qbriỉỉaúon 
aiter carcũac suigery: a randomize<t doubỉe-bỉind. pỉacebo-conưolỉed 
ưíaL ơrcArrhytím  EÌKtrophyùoi 2009; 2: 652-9.

5. Rnnin M. Vemakaỉanc A novcl agem for the terminatỉon oí atrỉal 
ữbríỉỉaãon. Am J Heaith-Syữ Pharm 2010: 67: 1157-64.

Adverse Effeđs
Vemakalant hydrochloríde oỉten causes bradycardia. 
particularly at the time of conversion to sinus rhythm. 
Atrial Autter is also common, but usually convens to sinus 
rhythm with ongoing ínhision. Less common cardiovascular

adverse eữects indude hean block. ventricular tachycardia, 
and prolongation oỉ the QRS complex or QT interval.

Other adverse effects indude sneezứig, taste distur- 
bances, hypotenáon, dry mouth, hyperhidrosis, and 
pnưirns.

Precautions
Vemakalant is contra-indicated in those with severe aortc 
stenosis, a systoBc blood pressure of less than lOOmmHg, 
prolonged QT interval. severe bradycardia, sinus noce 
dysíunction, or second- or third-degree heart block in the 
absence of a pacemaker. It should not be used vvithin 4 
hours oi intravenouỉ adminứtration oi 3 dass I or IT 
antíarrhythmic. nor vvithin 30 days of an acute coronaiy 
syndrome. It is contra-indicated in moderate or severe hea 1  
íailure (NYHA dass n i or IV), but may be used with cautic a 
in stable dass I or n  heart ỉailure.

The infusion should be stopped if dinically signiíicai t 
bradycardia, hypotension, or ECG changes occur.

Interaờions
I Vemakalant should be used with caution in patients takir g 
ị other antiarrhythmic drugs (see also Precautions, above .
I Vemakalant may prolong the QT interval, and there is 3 
j theoretical risk of serious ventricular arrhythmias when it s 
Ị given with other QT-interval-prolonging đrugs.

Pharmacokinetics
The phannacokinetícs of vemakalant are Iinear. It unde: - 
goes 0-demethylation in the liver vía the cytochrome P45 3 
isoenzyme CYP2D6, lollovvcd by glucuronide conjugatioi . 
It has a mean elimination hall-lile of 3 hours in extenáv : 
metabolisers. and 5.5 hours in poor metabolisers. 
Reíerences.

1. Mao 2L tí ai. Phannacokineiics oí novel atríaỉ-seỉectỉve antiarrhythm c 
agent vemakalant hydrochloride injection (RSD1235); ỉnOuence í  
CYP2D6 expression and oiher faaon. J c/in Pharmacol 2009; 49: 17-2 ».

Preparations
Proprietary Pnapomlions (details are given in Volume B)
Single-ingredient Preparotions. Belg.: Brinavess; Cz.: Brínaves ; 
Denm.: Brínavess; Ger.: Brinavess; Gr.: Brinavess: Irỉ.: Brini- 
vess; Israel: Brinavess; Neth.: Brinavess; Norw.: Brinavess: Pot: 
Brinavess; PorL: Brinavess; Spain: Brinavess: Swed.: Brinaves ; 
Switz.: Brinavess.

V o r a p a x a r  IUSAN, rìNNi
SCH-530348 (vorapaxar suiíate); Vorapaxarum; BopanaKcap 
Ethyl t(l /?3afl,4a/?,6/?,8a/?,9S,9a5)-9-{(1 £)-2-(5-(3-f!uorophenyl 
pyridin-2-yl]ethen-1- y lH -methyl-3-oxododeca hydro 
naphtho[2,3-c]furan-6-ỵflcarbamate.
C29Hj3FNiO«=492.6'
CAS —■ 618385-01-6 (mrapaxar); 705260-08-8 (vorapaxar 
sulỉate). s
UNII — ĨCE93644N2.

NOTE. Vorapaxar Sulỉate is USAN.

ProỊỊIe
Vorapaxar is a protease activated receptor-1 (PAR-1)
antagonist th a t blocks th rom bin-m ed ia ted  p late le t activa- 
tion. It is given orally and is under investìgation for th : 
prevendon and ưeatment of thrombosis; however, ther; 
have been concems about a possible increased risk of stroke. 
References.

1. Leonardỉ s, rí al. Thrombin rcceptor anugonists ỉor the ưeaonent uf 
aưicroUiromboás: thenpcutic pottntial oi vorapaxar and E-5555. Druss 
2010: 70: 1771-83.

Warfarin (8AN, HNN)
Coumaphène; Hydroxyoxophenylbutylcoumarin; Vartariini; 
Varíarin; Varíarina; Warfarina; Warfarine; Warfarinụm, 
Warfaiyna; BạpệapnH.
(flSH-Hydroxý-3-(3-oxo-1 -phenytbutyDcoumarin.
C)9H,60 4=3083
C4S —  81-81-2.
ATC —  B01AA03.
ATC Vet — QB01AA03.
UNII — 5Q72W76EI.

W a r f a r in  P o t a s s i u m  IBANM, riNNMỊ 
Kalii Waríarinum; Potassium Warforin; Warfãrina potasia;' 
Warfarine Potassiqưe; Warfarinum Kalicum; Ka/IMH Bapệap-
MH.
C,9H,5K04=346.4'
ụ s  — 2610-86-8
ATC —  80IAA03.

AU cross-references reíer to entries in Volume A
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AĨC Vèr.r— QB0ĨAA03. • 
u m  — I47IU4F0C0. :

Pharmacopoeias. In Jpn.

W a r f a r i n  S o d iu m  IBANM, riNNMi
Warfarín; VarMínirTatrỊurn; 

Varíarin S6 ẩỷ^m;'Varfánno naữio druska; Wầrfàrin-Natrium; 
Warfarin sodná sủl; Warfarina sódica; WarfãrirỊe Sodiqụe; 
Warfarinnaữiúm; Warferin-nátrium;. Warfarínum ..ọaơicum; 
Haĩpníi BaptịiapMH.
CI9H,sNacC=330.3
CAS — 12946-6. ■>. L '
ATC — BOÌM03.
ATC Vet — QB01AA03. ■ ..n
UNH — 6Ì53CWM0CL . .

NOTE. The use of the tenn vrarỉarin sodium in Martindalc 
should generally be taken to indude the sodium dathrate. 
Until 1991 the BP, like the USP, allowed the use of either 
vvaríarin sodium or warfarin sodium dathiate in the 
deãnition of warfarin sodium.
Pharmacopoeias. In Chin., Eur. (see p. vii), bỉt, and us. 
ChitL. /ní.,~and us permit either warfarin sodium or war£arin 
sodium ciathrate. Eưr. has a separate monograph for 
war£arm sodium dathrate (see beỉovv).
Ph. Eur. 8 : (Warfarin Sodium). A white or almost white, 
hygroscopic, amorphous powder. Very soluble in water and 
in alcohol; soluble in acetone; very slightly soluble in 
dichloromethane. A 1 % solution in water has a pH of 7.6 to 
8 .6 . Store in airtìght containers. Protect bom light.
USP 36: (Warfarin Sodium). A white, odourless, amoiphous 
solid or a crystalline dathrate which is discoloured by light. 
Very soluble in vvatéh freely soluble in alcohol; very slightly 
soluble in chloroíorm and in ether. A 1 % solution in water 
has a pH of 7.2 to 8.3. Protect from light.

Adsorption. Studies carried out for peiiods of 24 hours to 
3 months íound some adsorpáon oỉ vvaríarin sodỉum by 
PVC when dissolved in 0.9% sodium chloride solutionư  
or in 5% glucose solution.5 ỉn one of these studỉes,' 
adsorptíon was decreased by buữering the solutíon from 
its initial pH of 6.7 to a pH oi 7.4. The second study3 
íound no adsorption onto polyethylene-lined or glass iníu- 
sion containers.

1. Kowaluk BA. et aL InteractỉoQS becween drugs and poỉyvinyl chloride
inhirion bags. Am J  Hosp Pharm 1981; 1308-14.

2. Martens HJ, et ai. Sorption of various dnigs in polỴvinyi chioride, glass. 
and polyethylene-Uned inhisỉon contalners. Am J Hosp PMarm ỉ 990; 47: 
369-73.

ỉ. Moorhatcb p. Chiou VVL. ínteractions betwccn drugs and pỉastỉc 
inưavenous Ouid bags: part i: sorptíon studies on 17 dnigs. Am J Hosp 
Pharm 1974; 31: 72-8.

Incompatíbilìty. Solutions of vvarỉarin sodium have been 
reported to be incompatible with adrenaline hydro- 
chloride. amikadn sulíate, metaraminol tartrate, oxytoòn. 
promazine hydrochloride, and tetracycline hydrochlorìde. 
Visual incompatibility has been reported1 wỉth Solutions of 
warfarin sodium mixed with Solutions oỉ aminophylììne, 
bretylium tosilate, ceừaádứne, dmetidine hydrochloríde, 
ciproíloxadn lactate, dobutamỉne hydrochloride. esmolol 
hydrochloride, gentamidn sulíate, labetalol hydrochloride, 
meưonidazole hydrochloride, or vancoraydn hydro- 
chloride. Haze was also reported after 24 hours with sod- 
ium chloride 0.9%.

1. Bahal SM. el ai. Vlsuai compatibilicy of wa rỉa rin sodỉum injeccion vvith 
sclected medicacỉons and Solutions. Am J Health-Syst Pharm 1997; 94: 
2599-2600.

W a r f á r i n  S o d iu m  d a t h r a t e  Í8ANMI
Varíariininaưiumklatraatti; Vartarino naữio druskos klatràtas; 
Wạrfarin-Natrfum-Clathrat; Warfarin. sodná sủl Idatrát; 
Wárfarina sódica, datrato de; Warfãnne sodique dathrate; 
Wạrfannnátriufnklaừat; Warfarin-nătriWĩì-kfatrát; Warfarinum 
NảtrtcuiTÌ Qathratum.
-Jhẹ dathrate of warfann sodiuự),.^iib isopropyl alcohol in 
iẾe fnoìeojÌar proportíons 2  to l.respẹctìvely. * .  '
ATC — B01AAỎ1 •'
ẠTC Vet,— .QB0IAA03. ,

NOTE. The use of the term vvaríarin sodium in Martinấứle 
should generally be taken to indude the soditim dathrate. 
Until 1991 the BP, like the USP, allovved the use of either 
vvarỉarin sodium or vvaiỉarin sođium dathrate in the 
definition of vraríarìn sodium.
Pharmacopoeias. In Eur. (see p. vu).
Oán., Int., and us pennit either vvariarin sodium or warfarin 
sodium dathrate.
Ph. Eur. 8 : (Warfatin Sodium Clathrate). A white or almost 
white, aystalline powder. Very soluble in waten freely 
soluble in alcohol; solubỉe in acetone; very slightly soluble

in dichloromethane. A 1% solution in water has a pH of 7.6 
to 8 .6 . Store in airtight contaíneis. Protea bom light. 
wárfảrin sodium dathiate contains about 92% of vvaiỉarin 
sodium.

Uses and Administration
Warfarin is a coumarin anticoagulant used in the treatment 
and prophylaxis of thromboembolic dlsorders (p. 1273.2). It 
acts by depressing the hepatic vitamin K-dependent 
synthesis of coagulation ỉactors n  (prothrombin), vn, IX, 
and X, and of the anúcoagulant protein c  and its coíaaor 
protein s. Por an explanation of the coagulation Cascade, see 
Haemostasis and Rbrinolysis, p. 1124.3. Since vvartarin acts 
indbectly, it has no effea on existing dots. Also as the 
coagulation Cactors involved have halí-Bves ranging bom 6 
to 60 hours, several hours are requbed beíore an effect is 
seen. A therapeutic eữect is usually apparent by 24 hours, 
but the peak effect may not be achieved until 2 or 3 days 
after a dõse; the overall effeữ may last for 5 days.

Warỉarín is used in the prevention and ưeatment oỉ 
venous thromboembolism (deep-vein thrombosis and 
pulmonary embolism, p. 1274.1). If an immediate ebect 
on blood coagulatìon is required, heparin should be given 
intravenously or subcutaneously to cover at least the first 5 
days. Warfarin therapy may be begun vvith, or shortly after, 
initial heparin ưeatment. Warỉaiin is also useđ ỉor the 
prevention of systemic thromboembolism and ischaemỉc 
sưoke in some patients with atrial abrillatìon (p. 1266.1), 
prosthetic hean valves (see Valvular Heart Disease, 
p. 1264.3), or who have suữered a myocardial inlarction 
(p. 1257.1). It may also have a role in the prevention of 
myocardial infarction and in the management of stroke or 
ưansient ischaemic attacks (p. 1269.2). Antìplatelet drugs 
may be given concomitantly.

Warfarin may be used as a rodentídde, but resistance is 
common in mice and ís developing in rats.

A dm inistratíon and dosage. Waríarin is usually given 
orally but is equalỉy ebectíve given intravenously. Dosage 
must be determined individually as discussed below under 
Control of Anticoagulant Therapy. When rapid antic- 
oagulaáon is requứed, an ìnitial dose of vvaríarín sodỉum 
10 mg may be given on the Brst day, although ín many cases 
an initial dose of 5 mg daily is adequate; initìal doses of less 
than 5 mg daily may be used in elderỉy patients and in those 
at íncreased risk of bleeding (see Precautions. p. 1529.2). 
Subsequent doses depend on the results oí coagulation tests, 
but maintenance doses usually range bom 3 to 9 mg daily. Iỉ 
necessary the same dose may be given by slovv intravenous 
injection. Doses oỉ vvaríarín sodium should be given at the 
same time each day. Theorencally, stopping vvaríarin 
abruptly may result in rebound hypercoagulability with risk 
of thrombosis. Thereíore some dinìdans have tailed off 
long-tcrm treatment ovcr several weeks. However, small 
studies suggest that a hypercoagulable State may persist for 8 
to 9 vveeks, regardless of the strategy used for stopping 
warfarin. The American ColUge of Chest Pkyiiàam also 
considers that gradually stopping therapy may be conỉusing 
and inconvenient for the patient and suggests that 
treatment may be stopped abruptly. Anticoagulant 
ưeatment booklets should be carried by patients.

Warfarin has also been given as the potassium salt; 
warfarin-deanol has been tried.

Control of oral anticoagulant therapy. Treatment 
with oral anticoagulants must be monitored to ensure that 
the dose is providing the required eữea on the vitamin-K-

dependent dotting ỉactors; too smạll a dose provides 
inadequate andcoagulation, too large a dose puts the patíent 
at risk of haemonhage. This monitoring is commonly 
carried out by chedóng the dotting propeity of the patient's 
plasma using a suitable preparation of thromboplastin and a 
source of caldum. The time taken for the dot to ỉonn due to 
the ebect of the thromboplastin piepaiation on prothrom- 
bin is lcnovra as the prothrombin time (PT). The 
prothrombin time ratio (PTR) is the prothrombin time oí 
the patíent's plasma divided by that for a Standard plasma 
sample.

So that there is some consistency in prothrombin time 
ratios measured at diííerent times or at diHerent 
laboratories, it is now common practice ,for the 
manuíacturer or control laboratory to calibrate theb 
batches of thromboplasún against the intemationaỉ 
reíerence preparation. This calibration produces an 
intemational sensitivity Index (ISI) appropriate to that 
thromboplastín. The ỉaboratory measutỉng the dotting 
capadty oỉ a sample of plasma is thus able to convert the 
prothrombin óme ratio to an intemational.norinalised raúo 
(INR) using the sensitivity index through the ỉormuỉa

INR = PTO<ISI'
Thus a PTR ol 2.0 obtained with a thromboplastin with a 

dedared ISI of 1.5 vvould be convened to an INR of 2.8. An 
INR is thereíore equivalent to a PTR cairied out using the 
primary intemational reỉerence preparation of thrombo- 
plastin.

This method of standardisatìon has taken over bom 
methods invoỉving use of a Standard reagent such as the 
British or Manchester comparative thromboplastm. Pre- 
parations of thromboplastin derived bom rabbit brain have 
supetseded or are superseding those bom human brain 
because of the dangers of viral transmission; a recombinant 
human ỉorm is aỉso avaỉlable.

Reconunended target values or ranges o{ INR for patients 
receiving anticoagulant ưeatment or covẹr ỉor various 
conditions or prọcedures are given by the Ếritísh Soáety for 
Haematology and the American colkge of Chest Physiáans. 
These are given in Table 6 , belovv. An INR withỉn 0.5 units 
of the target value in the UK ỉs generally considered 
saúsíactory. In the USA it is recommended that the IKR be 
maintained at the mid-level of the range. An INR less than
2 .0  generally represents inadequate antícoagulation and an 
INR above 4.5 rẽpresents greater risk oỉ haõnoưhage.

Measurements should be carried out beíore ữeatment 
and then đaily or on aỉtemate days in the earỉy stages of 
ưeatment. Once the dose has been established and the 
patient welỉ stabilised the measurement can be made at 
greater but regular intervals, for example everỵ 8 weeks; 
allovvances should be made for any events that might 
inAuence the activity of the antícoagulant. Seư-monitoring 
may be approprìate in some patients.

General reíerences.
1. Le DT. « tỉ . The intenutioiul nomuUeed ratio (INH) for monitoríng 

miiarin thenpy: reUebilỉty ind  reUtion to ocher monitoring methods. 
Am  Inum Meê 1994: 120: 552-a.

2. Hitsh J. «  ti. American Hean AiKXlation/American College of 
Cardiology Foundarion (tiide to m rtarin theiapy. ữm iiatán  2003; 107: 
1692-1711. Also available a t  http://drc.ahajounuls.org/cgi/reprint/ 
107/12/1692 pd! (accessed 2S/02/0Ỉ)

3. Fitzmaurice OA. a  aL Britlsh Sodety oí Haematology Taslcíorce for 
Haemostasiỉ and Thrombosú. An evidence-based review and guidelines 
for patient seU-testing and managemeni of oral anticoaguladon. Br J 
H ttmaal 2005; 131: 156-65. Coriection. Mà. 2006; 132: 118. Also 
avallabte at: http://onllnellbratY.wiley.eom/dol/10.llll/j.1365-2141. 
2005.05739Jt/pdf (accessed 21/10/11)

Table 6. Recommended International Noimalised Ratios (INR).

INR Condition or procedure

UK 2.5 Treatment of venous thromboembolism; thromboembolism assocỉated with antiphospholipid 
syndrome; atrial íibrillation, mural thrombus, vaivular heart disease, cardiomyopathy, and 
following myocardial iníarction; acute peripheral arterial embolism proceeding to 
emboỉectomy; bioprosthetìc heart valves.

2.5 or 3.0 Cardioversion (higher INR may be appropriate beíbre procedure); some mechanical 
prosthetic heart valves.

3.5 Recurrence of venous thromboemboiism when on warfadn; some mechanical prosthetic 
heart valves.

u s 2.0 to 3.0 Tieatment of venous thrombosis and puimonaty embolism; secondary prophylaxis of 
thromboembolism associated with antiphospholipid syndrome; patients with anterior 
myocardial iníarction and left ventricular thrombus or high risk of thrombus; left ventricular 
dysíunction with thrombus; and for prophylaxis of systemic embolism in patients with atrial 
bbrillation (depending on risk íactors for stroke), cardioversion, valvular heart disease, 
bioprosthetic heart valves or some mechanical prosthetic heait valves.

2.5 to 3.5 Prophylaxis in patients with some mechanical prosthetic heart vaỉves.

The Symbol t  denotes a preparation no longer actively marketed

http://drc.ahajounuls.org/cgi/reprint/
http://onllnellbratY.wiley.eom/dol/10.llll/j.1365-2141


1528 Cardiovascular Drugs

4. Keeỉỉng D, tí  ai. Britỉsh Commỉttee for Standards ỉn Haematoỉogy. 
Gưỉdeũnes on on ỉ andcoaguỉatían vrith warfarin íourth editkm. Br J 
Haematol 2011; 154:311-24. Correctíon. ibiđ.: 154:150-2. AlsoavaHable 
ac http://www.bcshguideIines.iMoi/docunients/warfarin_4tli_ed.pdf 
(accesseđ 27/02/12)

5. Bkxanfidd HE, a  a i Meta-analysỉs: effect oi paúent seỉỉ-testing and scỉí* 
managemait oi long-term anticoagulition õo mạỉor dỉnỉcaỉ õutcomes. 
A m  ừứamMeầ 2011; 154: 472-82.

6. Guymtt GH, t í  aL American CoQege oỉ chest Physỉdans Antíthrombotíc 
ThexapT and Prirvendon d  Throtnbosis PaneL Executíve summary: 
Andỉbráaibodc Therapy and Prevearion oi Throcnbosỉs. 9th edỉ 
American CoUege oỉ Chest Physidam Evỉdence-Based OHniral Piactíce 
Guỉddỉnes. Chat 2012; 141 (2 suppỉ): 7S-47S. CoiTection. ìbitU 1129. 
[dose] Also avaỉỉable ac http://joumal.publỉcarions.chestnet.org/djta/ 
Journaỉs/CHEST/23443/14ỉ 2S3.pdf (accessed 21/09/12)

7. Hoỉbrook K tía L  Amexỉcan Coỉlege oi Chest Physidans. Evỉdence-based 
management of antícoaguỉam tberapy: Anriihrombocỉc Therapy and 
Prevenrion oỉThrombosis, 9th ed: American CoDege oỉChest Physỉdans 
Bvỉdence-Based CUnicaỉ Practíce Guideỉỉnes. Chat 2012; 141 (2 suppl): 
eỉ52S-54S. Aỉso avaìỉabỉe ac hnp://jouma].publicatỉom.cbestnei.org/ 
data/ĩoumals/CHEST/23443/112295.pdf (accessed 04/10/12)

8. Ageno w, a  ai. American Coỉlege ỡf Chest Physidans. Oral 
anticoaguỉant tberapy: Antíthrorabodc Therapy and Preventỉon of 
Thrombosỉs. 9tb ed; American College of chest Phỳsidans Evídence- 
Based Qỉnỉcaỉ Practíce Guideỉỉnes. Chat 2012; 141 (2 suppỉ): e44$-88S. 
Aỉso avaỉlable a t  http://ỉouniaLpublícations.chesmet.org/data/ 
Jounuls/CHEST/23443/ỉ 12292.pdí (accèssed 21/09/12)

Admmistratỉon and dosage. Algoríthms and guidelines 
have been developed íor beginning anticoagulant therapy, 
based on the method of Pennerty et ai1 Although a load- 
ing dose oỉ lOmg daily for 2 days (depending on the INR) 
has been widely used, lower doses may be more appropri- 
ate, espedally in hospitalised patients at greater risk of 
over-anticoagulatìon. Stuđies2-4 comparing vvaríarin load- 
ing doses oỉ 5 and lOmg found that for both groups a 
therapeutic INR in the range o{ 2.0 to 3.0 was reached in 
most patients by day 5 of treatment. Aỉthough a study of 
outpatients with venous thromboembolism5 íound that a 
therapeutic INR was achieved 1.4 days sooner with the 
larger loadỉng dose, the nomogram used was not designed 
for inpatíents.

In situations vvhere rapid anticoagulation is not 
necessary, loading doses may not be required and ưeatment 
should begin with the estimated maintenance dose. 
Studies4-7 have íound that the maintenance dose decreases 
with age and is iower in vvomen than in men. and lovver 
initial doses are thereỉore recommended in the elderly. 
Regtmens that have been suggested indude warfarin in a 
dose of 4mg daily ỉor 3 days, then adjusted according to the 
INR,* or, for patients requiring anúcoagulation prophylaxis, 
2  mg daily for 2  weeks ỉollowed by vveekly adjustment using 
an algorithm until the target INR is reached.

1. Pennerty K  tí ai. Pleúbỉe ỉnductíon dose regimen ỉor wariarin and 
pxedỉctìon of maintenance dose. BMJ 1984; 288: 1268-70.

2. Harrỉson U tí aL Comparison oí 5-mg and 10-mg loadỉng doses ỉn 
initíation oi waiỉarin therapy. A m  ỉntem Med 1997; 124: 133-4.

3. Crowiber MA, tí a t VVaríarin; ỉess may be better. A m  lỉttem  Mai 1997; 
127: 333.

4. Crowther MA, tí aL A randomỉzed ữiaỉ comparing 5-mg and 10-mg 
warỉarin ỉoadỉng doses. Anh ĩnttm  Med 1999; 159: 46-8.

5. Kovacs Mỉ, tí ai. Comparison af 10-mg and 5-mg vvariarin inỉriatíon 
nomograms together with low-molecuỉar-weỉghỉ beparin íor outpatíem 
treatment of acute venous thromboembolỉsm: a randomỉzed. double- 
blỉnd. conưoỉỉeđ triaỉ. A m  íntrm  Med 2003; 138: 714-19.

6. Sỉngỉa DU Morriỉl GB. Warỉarin maỉntenance dosages ỉn the very 
eldẽriy. Am J Htaừh-Sytí Phatm 2005; 42: 1062-6.

7. Garda D.tía L  Warỉarin maỉntenance dosỉng pattems ỉn dỉnỉcaỉ pracrice: 
ỉmpBcations for saíer andcoaguỉarion in the eỉderiy popuỉatíon. Chat 
2005; 127:2049-56.

8. Sỉguret V, tí aỉ. Initíatíon oỉ wariarin therapy ỉn elderiy medicaỉ 
inpatíentr a saíe and accurate regimen. Am J ìátđ 2005; 118: 137-42.

DOse ADXiSTMENỈ IN SURGERY. The management oỉ patients 
receiving vitamin K antagonist anticoagulants who requiie 
surgery has been revievveđ.1'4 Warfarin dose ađỊustment 
should take into account severai íaaors induđing the risks 
oi both perioperative arterial thromboembolism and bleed- 
ing assodated with dUíerent types of surgery, as weH as 
the initial indication for antìcoagulation.

Guidance bom the USA2-4 suggests that where the iisk of 
bleeding is low, waiíann may be continued unintemipted; 
ỉocal haemostạtic measnres may be required for minor 
dentai and deimatological procedures. When the bleeding 
risk is higher, warfarin should be stopped about 5 days 
beíore surgery. On the day beíore surgery, corrective oral 
vitamin K may be given ư the 1NR is stHl above 1.5. Waiỉarin 
may be restarted about 12 to 24 hours after surgery and 
when there is adequate haemostasis. It has also been 
suggested that biidging anticoagulation should be used 
when Wẽưfarin is being vvithheld and there ú  a high risk oí 
perioperative thromboembolism. A therapeutic dose regi- 
men of low-molecular-weight heparin is geneially used, 
starting about 3 days beíore surgeiy. The ữnal pre-operatíve 
dose Ỉỉ given about 24 houis beíore surgery and treatment is 
restarted 48 to 72 hours aíter surgery depending on the 
bleeding risk and when haemostasis is achieved. ỉi 
intravenouỉ unửactionated hepaiin is used, it is stopped 4 
to 6 hours beíore surgery. The role of bridging in moderate 
risk oỉ perioperative thromboembolũm is less dear, and its 
use depends on individua] patìent and surgical risk ỉactors. 
When it is used, it might be considered possible to restait 24 
hours after surgery.

In cases of emergency surgery,2-3 warfarin is stopped and 
intravenous or oral vitamin K is given. Prothrombin 
complex concentrate is also used ư antìcoagulant reversal is 
needed in less than 24 hours. Presh frozen plasma may be 
used iỉ concentrate is not available. but the required dose 
may risk volume overioad.

1. Thachil J. et al. MaiMgement ol suigical patienu recóvtng mdc- 
oagulidon and antipUteĩct 1 ( 0 )0 . Br J SuiỊ 2008; 95: 1437-48.

2. Douketb JD. Pcriopcntíve m inigonaic of p it ía ia  who 1 R  rcceỉvỉng 
wirfarin thcrapy: in  evidence-buẽd and praõlcal approad). slood 2011; 
117: 5044-»!

3. Vang ML tt tl. V ỉỊen t nrvOTal o l viumin K mttgonlst ĩhenpy. AcU 
A iuóthaM  Scanấ 2011; 53: 307-16.

4. Douketls JD. a  ol. American College oỉ Cben Phyádam. Perioperacive 
management oi anthhiombotic therapy: Amlthrômbotlc TherãpY and 
Prevendon of Thrombosỉl, 9ih ed: American CoDege ot Chest Physĩdans 
Evidence-Based Cllnlcal Practlce Guidelines. Q uít 2012:141 (2 suppl): 
e326S-S0S. Correaion. ibii.-. 1129. Ịdosel Also available Í t  hnp:// 
jounial.publỉcatíons.cfaestnet.org/dau/Joun)als/CHEST/23443/112298. 
pdt (accessed 25/09/12)

Adminislration in children. Inaeasing numbers oỉ iníants 
and children are receiving anticoagulants for prophylaxis 
and treatment oi thromboembolism. Doses of warfarin 
and therapeutic INR ranges have been adapted from adult 
therapy but cohort studies1-2 of paediatric patients ha ve 
íound that warfarin requirements may be attected by sev- 
eral íactors induding age, and the use of ixưant tormulas 
supplemented with vitamin K. Recommendations3 for the 
use of oral anticoagulants in children have been pub- 
lished.

The BNFC suggestỉ that neonates, children, and 
adolescents aged up to 18 years may be given an initial 
single oral dose of 2 0 0  micrograms/kg (maximum 10 mg) on 
the first day, adịusted over the next 3 days according to INR:
• INR < 1.4: 200 micrograms/kg (maximum 10 mg) once 

daily
• INR 1.4 to 3: lOOmiơograms/kg (maximum 5mg) once 

daily
• INR 3 to 3.5: 50micrograms/kg (maximum 2.5 mg) once 

daily
• INR > 3.5: omit dose
The usual maintenance dose is 100 to 300 micrograms/kg 
once daily, adjusted according to INR. Up to 400micro- 
grams/kg may be needed in certain patients.

1. Tait RC tí ai. Oraỉ antícoaguỉatỉon in paedỉatric parients: dose 
requiremems and compUatíons. Anh Dừ Child 1996; 74:228-31.

2. Stráí w, tí ứ . Anaỉysỉỉ of warỉarìn therapy in pedỉaưỉc paúenu: a 
prospectíve cohort stúdy oí 319 patíents. Bỉòôd 1999; 94: 3007-14.

3. Monagle p, tí ai. American CoUege oỉ Chest Physỉdans. Antíthrombotíc 
ỉberapy in neooates and chíỉdren: Anúthrombotk Tberapy and 
Preventíon oíThrombosis. 9th ed: American Coỉlege oỉ Chest Physidans 
Evidence-Based Oinỉcal Practíce Guỉdeỉỉnes. Chat 2012; 141 (2 suppi): 
C737S-801S. Aỉso avaỉỉaUe ac http://joumaỉ.publỉcarions.chescnet.org/ 
data/Joumaỉs/CHEST/23443/l i2308.pdl (accéssed 21/09/12)

Catheters and carmulas. Por mention oi the use of oral 
anticoagulants to prevent thrombosũ in patients with 
indvvelling iníusion devices, see Heparin Sodium, 
p. 1398.1.

Conneclivs Hssue and muscular disorders. Warfarin has 
been proposed to ơeat subcutaneous caldum deposition 
(caldnosiỉ cuós) in patientỉ with dermatomyositìs, but its 
value is disputed, see Polymyositis and Dermatomyositis,
p. 1611.1.

Adverse Effects
The major risk bom vvaiỉarin therapy is of haemorrhage 
bom almost any organ of the body vvith the consequent 
eĩfects oí haematomas as well as anaemia. Although good 
control oỉ vvariarin antícoagulation ís essentiaỉ in preventỉng 
haemorrhage, bleeding has occurred at therapeuric 
intemational normalised ratio (INR) values. In su ch cases 
the pos5ibility of an underiying cause su ch as renal or 
alimentary ơact disease should be investigated. Skin 
necrosis, and purple discoloration oí the toes (due to 
cholesterol embolisation) have occasionally occurred. 
Hypersensitivity reacdons are exưemely rare. Other effects 
not necessarily assodated with haemorrhage indude 
alopeda, ỉever, nausea, vomiting, diarrhoea, skin reactions, 
jaundice, hepatic dysíunctìon, and pancreatitiỉ.

Waríarìn is a recognised teratogen. Given in the first 
trimester of pregnancy it can cause a ỉetal vvariarin 
syndrome or warfarin embryopathy charaaerised by bone 
stippling (chondrodysplasia punctata) and nasal hypoplasia. 
CNS abnormalitíes may develop aíter use in any trimester 
but appear most likely vvhen used in the second or third 
trimester. Use of vvariarin duiing pregnancy has been 
assodated with an increased rate of abortion and still-birth, 
although this may, in part, be the consequence oi an 
underlying matemal conditìon. Use in the late stages oí 
prcgnancy is assodated vvith íetal haemorrhage. Reported 
inddences oỉ the above complications have varied 
considerably with matemal indications, doses, and 
ưeatment durations; analyses of reported cases have 
indicated that iỉ a coumarin is taken throughout pregnancy, 
up to 30% oi Cãses may result in spontaneous aboróon OI

stíll-birth, and arounđ 5% may result in an abnonnaỉ 
livebom iníant

0fects on tha blood. The inddence and risk oỉ haemon- 
hage during long-term oral anticoagulation has be en stu- 
díed in patỉents in dỉnicai studies1-2 and in populadon- 
based studies.1-3'7 The risk of bleeding was generally higher 
with more intense anticoagulation and in the presence oí 
other risk ỉactois, but the relatìonship with age was less 
dear. Some studỉes have shown higher rates of bleeding in 
elderly patients, but others have not; the lisk of intracra- 
nial bleeding. however, does seem to be higher in the 
elderiy.2-6-7 Although cumulative risk of bleedỉng was 
related to duration of anticoagulation therapy, risk may be 
hỉghest early út the course.2

Withdrawal oỉ warfarín therapy may lead to rebound 
hypercoagulability and it has been suggested* that vvaríarin 
shouỉdbe vvithdravvn gradually, although there is no dinical 
evidence to support this.

1. Reynolds MW, a  aL Warfarin antỉcoagulatíon and outcomes in parientỉ 
wỉth atrial GbriUation: a systematỉc review and metaanalysiỉ. Chat2004: 
124: 1938-45.

2. Schulrrun s, tí at. HemorThagỉc OKnpìications of anricoagulam and 
thrombolytỉc creatmem: American Cữliege of Chesi Physídans 
evidence-based dinỉcal pracúcc guideiines (8ỉh edhion). Chat 2008; 
133 isuppl): 2S7S-298S.

3. Gỉuer MJ, tí ai. 8leeding and thromboemboiism during amỉcoagulant 
Uterapy: a populatỉon-based study in Rochester. Minncsoia. Mayo ơừi 
proc 1995; 70: 725-33.

4. Fihn SD. tí aỉ. The risk ĩor and severity ưf bleeding comphcatíons in 
eỉderiy parients treated wìth warfarin. A m  ỉntem Meể 1996; 124:970-9.

5. Palaretỉ G, tí ai. Bleeding complicaiions oí oral amicoagulant ưeaunent 
an incepiion-cohoa prospectíve coilaborative siudy (ỈSCOAT). Ixmm 
1996; 348; 423-8.

6. Paỉareó G, tí aỉ. Orai anricoaguỉaríon ưeatment in che eỉderiy: a nesced. 
prospectíve, case-conưol siudy. Atch Inttm  Med 2000; 140: 470-8.

7. Pang MC, tí ai. Advanced age. antỉcoagulaiion intensity, and risk loi 
intracranial hemorrhage among patỉents takỉng waríarin ỉor aưlaỉ 
EbriUarion. Am  ĩnttm  Med 2004; 141: 745-52.

8. Palareri G, Legnanỉ c. Warfartn wỉihdrawal: pharmacokinetỉc- 
phannacodynamỉc consỉderaùons. ơin Pharmacokinrt 1996; 30: 300-13.

Effeds on the bones. Vitamin K is involved in bone 
metabolism and vitamin K deCciency is assodated with an 
increased risk o{ osteoporotic hactures. It has been sug- 
gested. thereíore, that patientỉ on long-term treatment 
with those oral anticoagulants that are vitamin K antago- 
nists may be at increased risk of osteoporosis and íractures. 
Hovvever, two large observational studies in older vvomen 
have produced conOicting results. A prospective study1 oi 
both users and nonusers of warfarin íound that vvariarin 
was not assodated with decrease in bone denãty or 
increase in hacture rates. A reưospective study2 repoited 
an assodatíon between ỉong-term anticoagulant use and 
increased risk oỉ venebral and rib hactures, compared 
with the general population. Overall, hovvever, the risk of 
any ỉracture vvas not ãgnihcantly increased.

1. Jamal SA. tí aỉ. VVaríarin use and risk for osteoporosis in eỉderiy women. 
A m  lnurn Med 1998; 128: 829-32.

2. Carabaỉỉo PJ, tí ai. Long-ienn use oí oral antìcoaguỉams and the risk ol 
bacrure. Anh ỉnttm  MỈd 1999; 159: 1750-6.

Effects on the fetus. Fetal complicátlons of coumarin 
anticoagulants during pregnancy ha ve been revievved. 1"4

1. Haỉl JG, tí aì. Matemal and íetal sequelae of antỉcoagulatíon during 
pregnancy. Am JMed 1980; 68: 122-40.

2. Chan ws, tí ai. Antícoaguỉatíon of pregnant women with mechanìcaỉ 
heart vaỉves: a systematíc revievv oỉ the ỉiterature. Anh Intem Mcd 2000; 
140: 191-6.

3. BUdcsteỉn D, Blỉdcsteỉn I. The risk oí íecal loss assodated wỉth waríarín 
anricoaguỉatíon. ỉm  J Gynaaoỉ Obaet 2002; 78: 221-5.

4. Bates SM, tí ai. VTE. chrombophỉỉỉa, anrithromboric therapy, and 
pregnancy: anrithromboric therapy and prevenrion of ihrombosịs. 9th 
ed: American Colỉege oí Chesc Physidans Evidence-Based Cỉỉnỉca] 
Pmcrice Guỉdeỉỉnes. Chat 2012; 141 (2 suppi): e691S-736S.

Effeds on the Bver. There have been a few isolated reports 
oí cholestatic liver damage in patients takmg vvaríarin sod- 
ium, 1' 3 vvhich resolved on vvithdravval.

ỉ .  Rehnqvỉst N. ỉmrahepatic jaundlce due to warfarin tberapy. Aơa Meấ 
Samẩ 1978; 204: 335-6.

2. Jones DB, tí aỉ. Jaundlce foỉỉowỉng warfarin therapy. Postgrad Mtd J 
198a 54: 671.

3. Adler E  tí ai. Choiestatíc bepadc ỉnjury reỉated to wariarin exposure. 
Anh ỉntan Med 1986; 146: 1837-9.

ữfeds on sexual iunction. There have been reports1'’ oỉ 
priaplsm in patients taking oral anticoagulants su ch as 
war£arin. As with warfarin-induced skin necrosis (see 
p. 1529.1), priapism appears to be assodated with protein 
c  deũdency, and the nvo conditìons have trequently 
occurred together.

1. BaAoi JR  a  tL  Drog-induced priapism: its aedology. inddena and 
treatment. Med Taxũoi 1989; 4: 44-58.2. Daryanani s. Wlỉde JT. Prỉapism in a patíent wỉth protein c defidency. 
Oin Lab Haemũtoi 1997; 19: 215-14.

3. Zimbelman J. tí aỉ. Unusuaỉ complỉcarions QỈ warfarin therapy: sirin 
necrosls and priapism. J Pediatr 2000; 137: 264-8.

4. Mahapatra M, tí ai. Priapism: an unusual maniíestatỉon of warlarin- 
ỉnduced sldn necrosis wíth protein c deỉỉcỉency. J Assae Htysiríam htầa 
2006;54:963-4.

5. Abu Sham'a RA, tí ai. Stuuering priapisra compiicatmg warfarin tberapy 
in a patỉent wỉtb proteín c defỉdency. Irtt J Lab Hematõỉ 2008; 30: 339- 
43.

AU cross-reỉerences reíer to entries in Volume A
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Effads on rtie ỉidn and hair. Skin and soh-tissue necrosis 
is a rare but well-established ađverse effect oỉ coumarin 
antícoagulants. 1"4 It is characterised by a localised, painỉul 
skin leãon, initìally erythematous or haemoưhagic in 
appearance. that becomes bullous and eventually culmi- 
nates in gangrenous necrosis. Fata]itìes have occurred. 
Areas of increased subcutaneous íat such as breast, thigh, 
and buttocks have most often been involved. The aetìol- 
ogy appears to be thrombotic but the exact pathophysiol- 
ogy is unknovvn. Patients with protein c  deSdency appear 
to be at highest risk. Treatment vvith coumarin andcoa- 
gulants should be stopped ư skin lesions appear and vit- 
aưiin K should be given to reveise theữ eữect Heparin 
should be given to provide antìcoaguladon. Presh frozen 
plasma or protein c  concentrates may also have a role in 
reveising the condition. Surgical intervention is usualỉy 
required ư necrosis does develop.

Other skin reactions have also been reponed with 
coumarins. Vasculitis aííectứig both legs developed in a 74- 
year-old woman a few weeks aher starting neatment with 
acenocoumarol íor deep-vein thrombosis and pulmonary 
embolism.5 Acenocoumãrol treatment was stopped and the 
skm lesions steadily ứnproved over 15 days. However, the 
skin lesions reappeared a few hours aỉter re-exposure to a 
single dose of ãcenocoutnarol. The patíent had also been 
talang amiodarane which may have contributed to the 
reaction. Henoch-Schởnlein purpura was reported* in a 76- 
year-old vvoman 2  months aiter she started treatment with 
acenocoumaroi: it resolved rapidly after the drug vvas 
withdrawn.

Increased shedding oí telogcn hair has been stated to 
occur in patỉents given coumarin anticoaguỉants.7

1. Cole MS, et aL Coumarin necrosis—a review oi che ỉhencure. Sttrgery 
1988; 103: 271-7.

2. Comp PC Coumarin-induced dân  aecroás: inciàence, mechanisms, 
management and avoidance. Drug Safety 1993; 8: 128-35.

3. Chan YC tí  ai. VVaríàhn ỉnduced skin neaosis. Br J Surg 2000; 87:266-
72.

4. Adverse Drug Reacrions Advỉsory Committee (ADRAC). Warfarin- 
induceđ skin neaosis. Aust Aàvm e Drug Reađ Buil 2003; 24: 23. Aỉso 
availabỉe ac http://www.tga.gov.au/pdf/aadrb-05 I2.pdf (accessed 
21 / 10/ 11)

5. Susano R.a a i  Hypersenshivíty vascuỉỉtỉs rdated to nỉcoumalone. BMJ 
1993; 306: 973.

6. Borrás-Blasco J. et ai. AcenocoumaroMnđuced Henoch-Schổnlein 
puipura. A m  Pharmaatha 2004; 3& 261-4.

7. Smith AG. Drug-induced dỉsorders of haứ and naiỉs. Ađvase ữrug Reaa 
BuU 1995 (173); 655-8.

Treatment oĩAdverse Effects
The methods used to manage bleeding and/or excessive 
anticoagulation during waiỉarin therapy, or aỉter vvarỉarin 
overdosage. depend upon the degree of bleeding. the value 
of the intemational normalised ratío (INR), and the degree 
of thromboemboiic risk.

For patíents over-anticoagulated on wariarin, the 
British Societyfor Haematology recommends the following:
• in non-bleeding patients with an INR over 5.0, vvithhold 

1 or 2  doses of warfarin and reduce the maintenance dose 
• oral phytomenadione (vitamin Kt) may be considered

if the INR is 5.0 to 8.0 and the patient is thought to be 
at high risk of bleeding

.  ư the INR is over 8.0, give an oral dose of 
phytomenadione 1 to 5 tng

• in non-major bleeding, vvithhold or reduce the dose of 
vvaríarin and give inưavenous phytomenadione 1 to 
3 mg; ttanexamic add mouủrvvash may be useỉul ỉor 
bleeding in the oral ca vi ty

• in major bleeding, give a prothrombin complex 
concentrate inhision containing íactors n, vn, K , and 
X, at a dose of 25 to 50 units/kg, and intiavenous 
phytomenadione 5mg; fresh frozen plasma 15 to 
30 mL/kg may be used if no concentrate is available but 
it will be less eKective. Higher doses of phytomenadione 
have been used (see Over-anticoagulation, p. 2123.1); 
hovvever phytomenadione takes several houis to act and 
large dosẽs may reduce the response to resumed therapy 
vvith anticoagulants for a vveek or more.

u s  guidelines írom the American College oỊChest Phyĩiàans are 
as follows:
• ư the INR is no.more than 0.5 above the therapeutic 

range ỉn a patient with previously stable therapeutic 
INRs, continue the current warfarin dose and test the 
INR vvithin 1 to 2  weeks

• in non-bleeding patients, measures include tvithholding 
and adỷusting the dose oí vvaiíarin; oral phytomenadione 
may be given vvhen the INR is over io .o

• in major bleeding, gi ve a prothrombin complex 
concentrate and phytoĩnenadione 5 to lOmg by slow 
intravenous ưỳection.

s  bleeding occurs unexpectedly at therapeutíc INR values, 
the possibility of an underlyỉng cause su ch as renai or 
alimentary tract dỉsease should be ínvestigated.

See under Effects on the Skin and Haữ, above, ỉor the 
management of skin and soỉt tissue necrosis.

For poisoning in individúals not taking anticoagulant 
therapy, the ƯK National Poừorts ỉnỊormatíon Service

recommendỉ that those who have ingested more than 
250 micrograms/kg of vvarỉarin orwho hăve an INR greater 
than 4.0, should be given phytomenadione 10 to 20 mg 
orally. Iníusion oỉ prothrombin complex concentrate 30.to 
50 units/kg should be given iỉ there is active bleeding, and 
the dose oí phytomenadione may be given by slovv 
inttavenouỉ ŨỊịectíon. Fresh frozen plasma 15mL/kg may 
be used iỉ concentrate is not available.
Reíerences.

1. Makrỉỉ M, tí  ai. Warfarin antícoaguỉation reversaỉ: rauugemenỉ of die 
asymptomitic and bỉeedỉng patìcst J Thrơmb Thromboiysừ 2010; 29: 
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coaguỉopachy in pacỉents wỉth intracerebraỉ hemorTbage. Bbod 2011; 
117:6091-9.

3. Keelỉng D, a  ai. Bridsh Commỉnee for Standards in Hầematoỉogy.
Guideiỉnes on ocal antícoaguỉadon with warỉarỉn -íounh edidon. Br J 
HaertutoHOl 1; 154:311-24. Correcùon. Hùi: 156:150-2. AlỉO available 
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(accessed 27/02/12)
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Precautions
Warỉarin should not be given to patients who are 
haemorrhaging. In general it should not be given to 
patients at serious risk o i haemorrhage, although it has been 
used vvith very careỉul control* patients at risk include those 
with haemotrhagic blood disorders. peptỉc ulcer disease, 
severe vvotindỉ (induding surgical vvounds), cerebrovasc- 
ụlar disorders, and baaeiial endocarditis.. Cạution is also 
advised in padents with hepatic or renal impairment, and in 
those with unconưoUed hypertension. Consideration 
shouỉd be given to stopping vvarỉarin a few days beỉore an 
invasive procedure and using an altematìve form oỉ 
antithrombotic therapy. Pregnancy is generally considered 
to be a contra-ìndicatìon, espedally in the first trimester and 
during the late stages of pregnancy (see Adverse Eííects, 
p. 1528.2). Warfarin should not be given to patients with 
hepaiin-induced thrombocytopenỉa until the platelet count 
has recovered.

Many íactors may aổect anticoaguỉant conưol with 
waríarin. These indude vitamin K status, thyroid status. 
renal hmction. bioavailability diỉỉerences betvveen warfarin 
preparations, íaaors aữecting absorptíon o( vvaríann, 
genetic variation ỉn waríarin metabolísm (see belovv), and 
drug interactions. Such ỉactors may be responsible for 
appatent resistance to warfarin and a lew patients have 
displayed hereditary resistance. Dosage alteiations should 
be guided by reguỉar monitoring of oraỉ anãcoagulant 
therapy and dinical status. Patients should carry anticoa- 
gulant neatment booklets.

A discussion of íaaors aữectìng the antícoagulant eíỉect 
of warfarin sodium. 1

I. Shctty HGM, a  aL Clinical phannacoUnetic coiuideraòom in the 
conưoỉ oí oraỉ antícoaguỉant therapy. Oài Pharmacokintt 1989; 16: 238-
53.

Breast ỉeeding. Drug concenưatíons were measured' in 
the plasma and milk of 13 vvomen gi ven 2 to 12mg of 
vvatỉarín daily. Plasma concentrations vatied hom 1.6 to 
8.5micromoIes/liơe but vvere belovv the limit of detection 
of 0.08 miaomoles/liưe in the breast milk or in the plasma 
oỉ the 7 iníants who vvere breast íed. No andcoagulant 
effect was ỉound in the 3 breast-fed iniants tested. In 
another reponJ of 2  vvomen (dose of vvaríarin not sped- 
Eed). no evidence of the drug was lound in the milk of 
one mother, and no anticoagulant effect vvas found in 
either inỉant. Last available guidance hom the American 
Academy of Pediatrics considered* that vvaiíarin is there- 
fore usually compatìble with breast íeeding.

1. Orme ML'E etal. May mothers given warfarin brea«-feed cheir iníants? 
BMJ 1977; ỉ: 1564-5.

2. McKenna R. et ai. ís wartarin sodỉum contraindỉcated ỉa che laccacing 
mother? J?tdiatr 1983: 103: 325-7.

3. American Academy oi Pedỉacrics. The ưansíer oỉ drugs and ocher 
Chemicals into human milk. Pệdiatria 2001; 108:776-89. [Retíred May 
2010] Correctíon. ihid.; 1029. Aỉso avaỉlable at: http://aappoỉicy. 
aappublications.org/cgỉ/contem/fuũ/pediacrics% 3b ỉ08/3/776 (accessed 
06/07/04)

Genetk voríation. The response to vvarỉarin and dosing 
requirements vary vvidely betvveen individuals and 
betvveen diherent radal groups. 1’2 Factors.involved indude 
age, indication íor anticoagulation, diet, and use of inter- 
acting drugs, but much of the variability appears to be 
related to genetic polymorphism.3 Two genes appear to be 
particularly important: the gene for the cytochrome P450 
isoenzyme CTP2C9, the major enzyme involved in wari- 
arin metabolism; and the gene for vitamin K epoxide 
reductase (VKOR), vvhich is involved in the synthesis of 
dottìng íaaors and 15 the major target íor vvaríarin and 
other coumarin antìcoagulants.4-5 Although polymorph- 
isms in either gene may aổect dose requirements, patients 
with variant alleỉes for both genes appear to be particu-

larly sensitìve to vvariarin;6 ìnitìal variabĩlity ỉn response 
may be more Sttongly assodated with VKOR.7 Idenciãca- 
tíon of affected paáents by genetic testing may be used to 
guide initial warfarin dosage, and dosage algorithms have 
been suggested, although they require valỉdation.s' 1J Simí- 
lar eSects have also been noted w ith other coumarins, 
induding acenocoumarol14-15 and phenprocoum on.15,14 •

1. Dang M-TN. tt ai. The ỉnAueace oi ethnỉdtỴ OQ warfarin dosage 
requỉrement. Am pharmaather 2005; 39:1008-12.

2. Lam MPS, Cheung BMY. The pharmacogenecics (ri che response to 
warfarin ỉn Chỉnese. BrJQin Pkamaai 2012; 73:340-7.

3. Kamaỉi F, Wysne H. Pharmacogenetics oi waiíarin. Amu RevMed 2010; 
61:63-75.

4. Schvvan UL Steỉn CM. Genedc detennlnants (ri dose and dinỉcal 
outcomes in patíents receỉvtng oral andcoaguỉants. ơin Pharmacoi Ther 
2006; 80: 7-12.

5. Takeuchỉ F. et aL A gcnome-wide assodatíon study conãnns VKORCl, 
CYP2C9, and CYP4P2 as prindpaỉ genedc detennừiang of warfarin dose. 
?LoS Gtnet 2009; 5:61000433.

6. Aquỉỉante CL. tí aỉ. InAuence oi coaguỉatỉon £accor, vỉtamỉn K epoxỉde 
reductase compỉex subunỉt ỉ. and cytochrome P450 2C9 gene 
potymoiphlsms on waitarin dose requỉremeng. CBn Pharmacoi TheT 
2006; 79:291-302.

7. Schwarz UL aL Genetỉc detennỉnants of response to wacíuin during 
initial anũcoagulatìon. N Bn$i J Med 2008; 358: 999-1008.
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ỉndividuaỉizacion. ơin Pharmaatintí 2008; 47: 565-94.

9. Wadelius M. tí ai. The largesc prospective warỉarin>ưeated cohort 
supporcs gencdc ỉòrecasting. Biood 2009; 113:784-92.

10. Klein TE. tí ai. ỉntemational Waríarin Phannacogenetícs Coosortíum. 
Hsrimatỉon of the wariarin dose with dinicaỉ and phannacogenetỉc da ca. 
N Bngl J Meắ 2009; 360:753-64. Correctỉtm. ibùi; 361:1613.

11. Lenriaỉ p, tí aỉ. ĩncegratỉon oỉ genetỉc dinicaL and ĨNR data to refine 
warfarin dosiĩỉg. Qin Pharmacoí Vur 2010; 87: 572-8.

12. John$on JA. tí  al. Cltnỉcal phannacogenetio impỉementatỉon 
consortỉum guideitnes ỉor CYP2C9 and VKORCỈ gèaotypes and 
warfarin dosỉag. Oừt Pharmaeot Tlur 2011:90:625-9.

13. Avery PJ. tíaL HU*PACT Study Group. A proposal tor an ũufivỉduaỉỉzed 
pharmacogenetỉcs*based wazfarin inỉtiatỉon dose regỉmen for patỉents 
commendng antìcoaguladon cbenpy. CUn Pharmaai Tker 2011; 90: 
701-6.

14. Schalekamp T. et út. VKORC1 and CYP2C9 genotỵpes and 
acenocoumaroỉ andcoaguỉatúKi stacus: intencdon bctween both 
genocypes affects overanửcoaguiatíon. ơin PhanruKữi Tha 2006; 80: 
13-22.

15. Cadamuro i, tí ai. Genette deiermmams cri acenocoumarol and 
phenprocoumon maỉntenance dose requỉrements. Bur J ơbt Pharmacol 
2010;66:253-60.

16. Schalekamp T, et ai. VKORC1 and CỴP2C9 genocypes and 
phenprocoumon antícoaguladon status: ỉsceractíon between both 
genotypes aữeccs dose reqiúrement Qin Pharmacot Tha 2007; 81:185-
93.

M ocular degeneration. Intra-ocular haemorrhage leading 
to loss of viâon has been reported1,2 in patients with neo- 
vascular (wet) age-related macular degeneration receiving 
warfarin, and caution has been advised3 in  such patients.

1. Tllanus MAD, tí aL Reladonship between anticoagulant medlcadon and 
massive imraocular hemorrhage In age-reỉated macuỉar degenemdon. 
Graefa Anh ơin Exp Ophthaimoi 2000: 238: 482-5.

2. Ung T. tí ai. Long term waiỉarin assodated wỉth biỉaieraỉ blỉndness in a 
padent with acrial ObrilUdon and macular degenendon. Heart 2003; 89: 
985.

3. Kowal LM. Hatper CA. Yỉsual complicatíons oỉ warỉarin. Meẩ J Aust 
2002; 176: 351.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Potphyiia Centre (NAPOS) and 
the Porphyria Centre Svveden, dassihes vvatíarin as prob- 
ably not potphyiinogenic it may be used as a drug of Srst 
choice and no precautìons are needed.1

1. The Dnig Database for Acute Porphyría. Avaỉỉable ac http://www. 
drugs-porphyria.org (accessed 28/10/11)

spinal anaeslhesia. Spinal haematomas have occurred 
aher spinal or epidural anaeỉthesia or analgesia in patients 
taking warfarin. The optimum perioperative management 
of vvaríarinised patients receiving cenơal nerve blocks 
remaìns controversial, but u s  guidelines1 make the ỉol- 
lovving recommendations:
• vvaríarin should be stopped ideally 4 to 5 days beíore the 

procedure to normalise the INR beíore giving a Central 
nerve block. O ther medicines that increase the risk of 
bleeding should not be given concurrently

• if vvaríarin is restarted postoperatively, indvvelling 
catheters are most saíely removed vvhile the INR ís 
below 1.5

• if the INR is betvveen 1.5 and 3, catheter removal should 
be done with caution

• if the INR is greater than 3, the vvaiíarin dose should be 
vvithheld or reduced in patients with indwellỉng 
catheters. The saíety of removúig a catheter at this 
level of INR is uncertain

1. Horiodcer TT, et aL Begtonal anenbesla ỉn the pitient ceceiving 
andttarombotic or dưombolytic thenpy: American Soáety ot Regional 
AncsthaU and Patn Medldne Evĩdence-Based Guidẽlines (Third 
Editíon). KtỊ Ánath Pain Mtấ 2010; ỈJ: «4-101. •

Interạdịọns
Many compounds in te raa  with vvaríaiin and its related oral 
anticoagulants. Oetails oí theừ drug interactions are given 
below; iỉ the anticoagulant is other than vvaríarin, then itỉ 
identity is spedfied. The major interactions are summarised 
in Table 7, p. 1530.1. Interactíons of a phaimacodynamic 
nature occurring w ith one anticoagulant may well apply to

http://www.tga.gov.au/pdf/aadrb-05
http://wwwJK3bguiddines.C0
http://aappo%e1%bb%89icy
http://www
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anotber but this may not be the case vvith pharmacokinetic 
interactions. Many ỉood and heibal prepaiations aiso have 
the potential to interact with oral antícoagulants; some are 
discussed below.

An mtaaction may be due to increased or decreased 
anticoagulant metabolism; with vvaríarin some interacting 
drugs such as dmetìdine, co-trimoxazole, or phenylbut- 
azone have a selective eữect on its stereo-isomers. Altered 
absorption may ;sometimes play a part, as with 
colestyiamine. Displacement of oral anticoagulants bom 
plasma protein binding sites has been reported with many 
drugs, induding some analgesics. Not all reports that have 
recorded an alteratỉon in the pharmacokinetics of the 
andcoagulant have, however, shovvn a correspondứig 
change in dinical response.

Interíerence with the coagulation process may be 
responsible for the increased risk of haemorrhage when 
aspirin. dohbrate, or thyroid hormones are used vvith 
anticoagulants. Many other compounds, su ch as asparagin- 
ase, some contrast media, epoprostenol, streptokinase, and 
urokinase also carry this risk; while interactions betvveen 
tbese compounds and anticoagulants are not discussed 
hrnher below, the possibility of an increased risk of 
haemorrhage should be consìdered when they are used 
together.

Table 7. Summary of major interactions of 
warfarin and its related oral anticoagulants.

Dnigs generally recognised as dỉminisbing the eữècts of 
oral anticoagulants are included in the following list. 
Futlher iníonnation on the interactioiu with these dmgs 
and others where the interaction is not so well 
recognised is provided ỉn the reíerenced section beiow.

acetomenaphthone 
alcohol (chronic ingestion 
without liver ũnpairment) 

aminoglutethimide 
barbiturates 
bosentan 
carbamazepine

dich!oraJphenazone
ethchlorvynol
griseofulvin
nafcillin
phytomenadione
riíampicin
St John’s wort

Drugs recognised or generaỉly reported as enhancing 
orál antícoagulants are included ỉn the followúig list 
Furtìier iníòrmation on the interactions with these dnigs 
and ơthers where the interaction is not so well 
recognised is provided in the reíerenced section below.

alcohol (acute ingestion ethylestienol
or chronic ingestion with fluconazole
liver impainnent) glucagon

allopurmol itraconazole
amiodarone ketoconazole
aspừin metn>nidazole
ceíamandole miconazole
chloramphenicol norethandrolone
cimetidine NSAIDs
clohbrate oxymetholone
clotal hyđrate quinidine
co-trímoxazole stanozolol
danazoI sulfinpyiazone
dextropropoxyphene tamoxiíen
dextrothyroxine telidưomycin
dipyridamole thyroid agents
disulíiram tramadol
erythromycin 
etacrynic acid

tricloíos sodium

Where there is a risk oỉ serious haemotrhage bom an 
interactìon, then use oỉ both drugs iỉ best avoided. In other 
instances the antícoagulant activity should be caiehilly 
monitored so as to increase or decrease the anticoagulant 
dose as required. Critical periods are when patients stabilised 
on an anticoagulant stan treatment with an interactìng 
drug, or when patíents stabilised on a regimen of an 
interacting diug and andcoagulant have the interacting drug 
withdrawn. Dependỉng on the mechanism oỉ the interac- 
tion, the dinical response to the interaction may be rapid or 
may take some days. Interactìons involving displacement 
bom plasma protein binding sites are often transienL Some 
interactỉng drugs do not produce predictable effects; there 
have for instance been reports oỉ increased as well as 
decreased anticoagulant activity with disopyramide, pheny- 
toin, quinidine. and oral contraceptives. Another problem

All cross-reíerences reíer to entries in Volume A

occurs svith dỉpyiidamole; it can cause bleeding when given 
to patients taking anticoaguỊants but without any alteration 
ỉn prothrombin times.
Revievvs.

]. Harder s, Thữnnarm p. Cllnically Imporunt đnig ỉntencttons wỉth 
anticoagulams: an update. ơ iỉt Pharmđcokùưt 1996; 30:416-44.

2. Greenblatt DJ, von Moltke LU Interaction oí warfarin wilh drugs, 
natural substances; and íoods. J ơ in  Phormăcoì 2005ỉ 45:127-32.

AlcohoL Alcohol has a variable eííea on warfarin. Heavy 
regular drinkers may have a diminished effect, perhaps 
through enzyme induction. although the eííect of vvaiíarin 
may be increased in the presence oí liver impainnent; 
acute ingestion has enhanced the effect of vvaiíarin. A 
modeiate alcohol intake is genetally not consideređ to 
cause problems.

Analgesics and NSAIDs. All NSAIDs should be used with 
caution or not at all in patients on vvaríarin. Many NSAIDs 
inhibit platelet function to some extern and ha ve an ini- 
tant eííect on the gastrointestinal tract. so increasing the 
risk of haemorrhage. Funhermore, sorae NSAIDs increase 
the hypoprothrombinaetnic effect of wariarin, possibly by 
an intrìnsic eílect on coagulation or by displacement oí 
wartarin from plasma protein-binding sites. Many studies 
have compared the relative displadng action of a range of 
NSAIDs in vitro, but such studies cannot easily be extrapo- 
lated to the dinical situarion. Changes in plasma concen- 
tration o( unbound warfarin resulting ừom displacement 
hom pìasma protein-binding sites are usually ưansient 
and are most likely to occur in the first few weeks after an 
NSAID is added to or vvithdravvn bom warfarin therapy; 
monitoring of anticoagulant therapy is. thereỉore, most 
aitical during this period.

High doses oí aspirin and some other salicylates enhance 
the hypoprothrombinaemic eữea oỉ vvaríarín and should 
generally be avoided in patients on oral anticoagulant 
therapy. Low-dose aspữin with vvarỉarín may have a role in 
some patients but the risk of gastrointestinai bleeding is 
increased. The possibility of an interaction with topical 
saiicylates should also be considered.u

Use oỉ phenylbutanme with vvaríarin has led to seĩious 
haemorrhage and should be avoided. PhenyIbutazone 
adects the metabolism of the R- and S- isomers of vvaríarín ìn 
complex and diỉferent vvays with the net effect of enhandng 
its anticoagulant activity.3 Related drugs such as oxyphen- 
butaỵonr, azapropazont,4-4 and feprazoncỊ behave similarly 
and should also be avoided.

For the following NSAIDs there are a few studies or 
isolated reports suggesting that they may enhance the 
hypoprothrombinaemic eífea of warfarin or other spedhed 
oral anticoagulant: diỊlunisal (with acenocoumarol* or 
warfarin’), flurbiprofen (wíth acenocoumarol) . 10 indomtta- 
án,'U2 kaapro/en.13 mcdofenamatí sodium,1* mefenamicaád. 15 
piroxicam, (with w arfarin“  or acenocoumarol17), 
sulãtdac, I*J* tiaprofatk aãd (with acenocoumarol) , 30 and 
totmeún sodium.21 In many cases the result of concomitant 
therapy was an increased prothrombin từne whìch may or 
may not be dinically signihcant; in other cases haemorrhage 
occuưed. It should álsõ be noted that for many of the above 
NSAIDs, perhaps particularly indometadn. there are studies 
(not dted) in vvhich no enhancement of vvaríarin activity 
was ỉound. NSAIDs with an apparently minimal eữect on 
vvarỉarin activity indude etodolac, ibuprofen, and naproxen.

Interactions have also been reponed vvith NSAIDs that 
are selective inhibitors oi cydo-oxygenase-2. As with other 
NSAIDs, some studies (not dted) have shown a lack of 
interaction between warfarin and ctlecoxib, but there have 
been several ieponsn li oi an inơease in the ữỉR with 
concomitant therapy and bleeding has occurred in some 
patients.14 Increases in INR were also reported in studies25-24 
of vvartarin with roỊtcoxữr. and theie were reports of 
bleeding.27 A small increase in INR was also reported2* with 
ctơricoxib in healthy subjects but was thought unlikely to be 
of dinical signiScance in most patients.

In view oí the above consideiarions, paracetamơl is 
recommended as the geneial analgesic and antipyretic ot 
choice in patients on oral anticoagulant therapy. Hosvever, 
caution is needed since, although it has no eỉfect on the 
gastiic tnucosa or on pỉatelet tuncúoa, some studies (with 
warfarin. anisindione. dicoumarol or phenprocoumon)2’ ' 31 
and isolated reports32-33 have íound an increased risk of 
bleeding in patients taking regular doses of paracetamol 
while an an oral antícoagulant. An increase in INR has also 
been reported34-35 in conưolled studies oí the use of 
paracetamol in patíents stabilised on vvaríarin. Increased 
monitoring of anticoagulant therapy may be appropriate ỉor 
those also taking paracetamol regularly.

Opioid analgesics do not generally cause probiems. 
Hovvever, there have been reports of enhanced anticoa- 
gulant actívity in patients given tramadol with vvaríarin34-37 
induding 2  deaths hom haemorrhagic stroke,37 and also 
with phenprocoumon. 54 aithough a randomised, double- 
blind, placebo-controlled study39 in 19 patients ỉailed to Snd 
evidence of an interaction betvveen phenprocoumon and 
tramadol. Co-proxamol a combination oi dextropTopoxyphene

a n d  p a ra c e ta m o l, h a s  in c re a s e d  th e  e f f e a  o f  vvaría rin .40"42 
C o-codam ol. a  c o m b in a t ío n  o ỉ  a d eừ te  a n d  p a ra c e ta m o l, h a s  
a lso  e n h a n c e d  w a r ỉa r in  ac tiv ity .43

A m o n g s t o th e r  a n a lg e á c s , g ìa Ịe tá n í h a s  b e e n  r e p o n e d  to  
p o s s ib ly  e n h a n c e  t h e  a c t iv i ty  o f  p h e n p r o c o u m o n .44 
P h m a tm i, a n  in d u c e r  o ỉ  e n z y m e  m e ta b o lism . re d u c e s  
p la sm a  c o n c e n tra tìo n s  o í  w a iỉa r in  a n d , i n  c o n tra s t  w i th  
m o s t  o th e r  an a lg es ỉcs , m a y  n e c e s s ita te  a n  in c re a se  in  
w a r fa iin  d osage .4’

1. Chow WH, et ai. Potentíation oí warfarin antícoaguỉatíon b f ĩopỉcai 
methylsaỉỉcyỉate olotmenL J RSocM td 1989; 82: 501-2.

2. Uttleton F. W uiaiỉs and topicaỉ salỉcylates. JAMA 1990: 263: 2888.
3. Banãeỉd c  e ta l PhenyIbutâzone'warỉarỉn ỈĐtertcdcm in nun: ỉurther 

stereodỉemkal and metaboỉỉc consỉderatíons. Sr J ơ ht Pharmacoi 1983: 
16: 669-75.

4. Poweỉỉ*Jack$on PR. ỉnteractíon betwecn azapropazone and warfaiin. 
BMJ 1977; 1: 1193-4.

s. Green AE rt aỉ. Potentỉation of warfarin by azapropazone. BMJ1977; 1: 
1532.

6. Wĩn N. MiccheU DC. Azapropazone and vvarỉarỉn. BMJ 1991; 302: 969- 
70.

7. Chicrichcttì s. et ai. Comparison of feprazone and phenylbutazone 
imeractỉon wirh waríarin in man. Curr Ther Ra 1975: 18: 568-72.

8. Tetnpcro KF. et ai. DiAunỉsai: a review oí pharmacokinetic ano 
pharmacodynamic propertỉes. dmg imeraaions. and special toỉerabiỉỉty 
studies in humaos. B rJơ ìn  Pharmacol 1977; 4 (suppl I #: 315-365.

9. Sertin MJ, eĩ úi. The eííeci oỉ diflunisa! on the steady State 
pharmacodynamìcs and pharmacnkinetics of vvaríarin. Br J ũ ir 
Pharntacoi 1980: *  287P-8P.

10. Stricker BHC. Deihea JL  ỉnteraaion between ílurbiproíen anc 
coumarins. BMJ 1982* 285: 8Ỉ2-Ỉ3.

11. Koch-Weser J. Hemorrhagic reactinns and drug interactíonỉ ìn 50( 
warfarỉn-treated patients. ơirt Pharmacoi Thtr 1973: 14: 139.

12. Sdí TH, eí al. Drug enhancemem oỉ waríarín aoỉvỉty. Lanm 1975; ỉi 
557-8.

13. Flessner MF. Prolongatỉon oỉ prothrombin time and severe 
gastrointestinaỉ bleeđỉng assotíated with combứted use of «varfann anc 
ketoproíen. JAMA 1988; 259: 353.

14. Baragar FD. Smith TC. Drug interaction smdies with sodiun 
medoỉenamate (Medomen). Cun Thcr Ra 1978; 23 (suppỉ 4): S51-S59

15. Holmes BL Experímental observatiom on Ruíenamỉc. meỉenamic am 
medoíenamic addỉ: ỈV: Toleration by normal human subjects. A m  Phỵ 
Med 1966; 9 (suppl): 36-49.

16. Rhodes RS. eí ai. A ivaríarin-ptroxicam drug ỉnteraaỉon. DntỊ Intel! ơừ  
Rharm 1985; 19: 556-8.

17. Bonnabry p, tí al. Siereoselective ỉnteraaion between piroxỉam am 
acenocoumarol. B rJơ in  Pharmacoi 1996; 41: 525-30.

18. Carter SA. Potential eữea of sulỉndac on response of prothrombin-úmt 
to oral aniicoaguỉantỉ. Lanca 1979; ik 698-9.

19. Rosỉ JRy, Beeỉey L Sulindac prothrombin úme, and amỉcoagulanu 
Lanea 1979; ìk  1075.

20. Whiuaker SJ. tí ai. A severe. potenciaỉỉy íatal, Imeracrỉon betweei 
riaproíenỉc add and nicoumalone. Br J ơ in  Praơ ì 986; 40:440.

21. Koren JF, tí al. Tolmetin-warfarin interaaion. AmJMed 1987; 82:1278-
9.

22. Mersíelder TU Stevvan LR. Warỉann and ceỉecoxỉb interacion. Am 
Pharmacother 2000; 34: 325-7.

23. Haase KJC tí ai. Potential ìnteraction between ceiecoxib and vvaríarin 
Ann Pharmacother 2000; 34: 666-7.

24. Adverse Dnig Reacdons Advisory Comnùuee (ADRAC). Interaction o! 
celecoáb and warfahn. Aust Advene DniỊ Ríaa Bulỉ 2001; 20: 2. Alst' 
avaỉỉable at: http://www.tga.gov.au/pdf/aadrb-0102.pdf (accessei 
21/10/11)

25. Schaeíer MG. tí ai. ỉmeraction ơí roíecoxib and ceiecoxíb with warfarín 
Am J Health Syst Pharm 2003; 60: 1319-23.

26. Schwartz J l tí ứỉ. The eữect oỉ roỉecoxỉb on the phannacođynamỉcs and 
pharmacokinetks oỉ warfarin. Qin Pharmaal Ther 2000; 68: 626-36.

27. Ađyerse Drug Reactỉons Advỉsory Commỉttee (ADRAC). ỉmeractỉon of 
roíecoxỉb wiih waríarin. Aust Aềverse Drvỹ Reaữ Bttỉì 2002: 21: 3. Also 
avaỉlabỉe at: http://www.tga.gov.au/pdl/udrb-0202.pdf (accessed 
21/ 10/ 11) ■

28. Schvvam Jle ta L  The eữeci o/ etorỉcoxib on the phannacodynamics and 
pharmacokỉnetics o( warfann. J Qùt Pharmacoỉ 2007; 47: 620-7.

29. Antỉỉa AM. tí aỉ. Potemiatíon oỉ oral antỉcoagulant tberapy by 
aceuminophen. Cun Ther Ra 1968; 10: 501-7.

30. Hylek EM, tí a i Acetaminophen and other rỉsk ỉactors fòr excessive 
warỉarin anỉicoagulatỉon. JAMA 1998; 279: 657-62.

31. Launiaineo T, tí đỉ. Ađverse intenoion of warỉarin and paracetamoi: 
evỉdence ỉrotn a post-mortem study. Bur J ctin Pharmaal 2010; 66: 97 * 
ỉ 03.

32. Bodjỉnga JJ, tí al. ỉnteraction between paracetamoỉ and coumari I 
anũcoagulanu. Lancet 1982; Ỉỉ 506.

33. Dhannaraian u Sajjad w, Potentíaỉly ỉethal acetanúnophen-waríari I 
imeractỉon in an older adult: an under-recognixed phenomenon? J Art 
Med Dừ Assoc 2007; 8: 545-7.

34. Mahé L tí al. Paracetamol: a haemotrhagic risk ỉactor in patỉems 0 1 
warỉarỉn. Br J ơin Pharmaeol 2005; 59: 371-4.

35. Zhang Q, tí a i Inỉenction between acetamỉnophen and warỉaiin 11 
adults receiving long-term oral anũcoagulams: a randomỉzed controlỉe t 
triaL EurJ Gìn Pharmacoi 2011; 67: 309-14.

36. Scher MU tí aí. Potencỉaỉ imeraction benveen tramadoỉ and w aiU rii. 
Ann Pharmaarther 1997; 31: 646-7.

37. Adverse Drug Reactíons Advỉsory Commỉttee (ADRAQ. Tramado * 
warfarin interactỉOQ. Autt Advme Drug React Buũ 2004; 23: 16. Ab) 
avaiỉable at: http://www.tga.gov.aU/pdf//aadrb-0408.pdf (accessei 
21/ 10/ 11)

38. Madsen H. tí aL ỉnteractỉos berneen tramadol and phenpĩocoumor. 
Lanctt 1997; 350: 637.

39. Bodjỉnga JK  etal. Ladc o i ỉnteracdon benveen tramadol and coumarin- 
J ơm  Pharmaal 1998: 38: 966-70.

40. Orme M. tí a l Warfarin and Dỉstalgesic interaction. BÀU 1976; 1:200
41. Jones RV. Warfarin and Distaigesíc imeractíon. BM J1976; ỉ: 460.
42. Smith R, tí a i Propoxyphene and warỉarin interactỉon. DntỊ ĩnteỉỉ ơin  

PHarm 1984; 18: 822.
43. Bartie WR. Blakely JA. Potentìatíon oí warỉarỉn andooagnỉaiỉoĐ by 

aceuminophen. JAMA 1991; 265: 1260.
44. Boeỉjinga JK  van der Vỉjgh WJF. Doubỉe bhnd snidy of ỉbe effea of 

gỉaỉenine {Gliỉanan) on oraỉ antícoagulant thenpy wỉth phenprocou- 
mon (MaTCumar). J Clm Pharmacol 1977; 12: 291-6.

45. WhítfieJd JB, tí ai. Changes in plasna r  -gỉutamyi transpeptidase 
activỉty assodated with alterations ỉn drug metabolism ỉn man. BMJ 
1973; 1: 316-18.

Antiarrhythmics. Amiodarone has been shovvn ìn several 
studies tó increase the activity of vvarỉarin1'7 and aceno-

http://www.tga.gov.au/pdf/aadrb-0102.pdf
http://www.tga.gov.au/pdl/udrb-0202.pdf
http://www.tga.gov.aU/pdf//aadrb-0408.pdf


Warfarin 1531

coumaroL8-9 probably through inhibitíon of metabolism. 
The potentiating effect oỉ amiodarone has be en reported 
to persist for up to 4  m onths aíter its vvithdravraL1 Phen- 
procoumon has been reported to be either unaHected10 or 
potentíated" by amiodarone. Isolated reports with disopyr- 
amide12 and qtùnidàuP  have suggested that these drugs 
can enhance the anticoagulant effect oỉ tvaiíarin. In 7 
patients on warfarin or dicoumarol treated with disopyr- 
amide or quinidine, however, ail but one needeđ a smaỉl 
increase in the vveekly anticoagulant dose suggesting that 
the antiarrhythnùc had reduced the anticoagulant eữect.14 
Since the eííect was seen aíter conversion of atrial Sbrilla- 
don to ãnus  rhythm  an involvement of haemodynamic 
ỉactors was postulated. Severaỉ studies (not dted) have 
£ailed to  show an  effea of quinidine on war£arin. There 
are also reports indicating that dronedaronc, 15 prưpafenorư,li 
and moraàzàte17 can  enhance warfarin.
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Antíbacterials. Several anábacterials have been involved 
in interactíons vvith vvaríarin. Only a few reports are of 
serious eữects and it is unlikely tha t any of the drugs need 
10 be contra-indicated with warfarin; carehil control 
should suffice.

Most of the drugs enhance the eỉíects of vvariarin. Apart 
bom  possible eííects on the metabolism or plasma-protein 
binding of warfarứi, some antibacterials may inteiíere vvith 
platelet hinction or with the bacterial synthesis oi Yitamin K 
ìn the gastrointestinal tract and thus have an anticoagulant 
effea of their own. This is generally considered unlikely to 
be oí dinical signiũcance except, perhaps, in patients with 
an inadequate vitamin K intake. Fever itselỉ may increase 
the catabolism of dotting íactors and exaggerate a potential 
antibaaerial-warfarin interaction.

There are m any reports of an  enhanced warfarin 
response with co-crimoxazolc and a significant assodatíon 
with increased bleeding has been conArmed;1 stereospedhc 
inhibition of vvaríarin metabolism ís probably responsible.2 
The interaction is generally attríbuted to the ỉulfameứtoxazole 
moiety and there are isolated reports suggesting that the 
activity of vvariarin (or other spedỉied oral anticoagulant) 
may be enhanced by o ther suHonamides induding 
sulfafurazolt, ’ sulfamethizole* a n d sulfaphmazole (with phen- 
indione).5

There are several reports of potentiation of the eữects of 
warfarin by trythrom yàn or its salts; inhibition of warfarin 
metabolism probably occurs. Although no dinically- 
signihcant increíise in prothrombin time vvas íound in 8 
non-iníected patientỉ, the potendal for an  interaction was 
recognised.6 An enhanced response to warfarin has also 
been reported w ith  azithrom yàn,7-í  wtth roxitkromyán,* 
vvhich induded reports of spontaneous bleedỉng, and with 
telừhromyàn,i0A' indudíng a case of mild haemoptysis.10 
Cỉarithromyán may potentiate the effect of acenocoumarol12 
and o í vvaríarin.13 although other íactors may also have 
been involved in  th iỉ case.

Ccfamandoỉt has been  reported  to  enhance the 
hypoprothrombinaemic response to vvaríarih.14,15 Inter- 
íerence with vitamin K synthesis in the gastróintestinal tract 
and/or liver has been implicated. Related cephalosporins 
w ith an  N-methylthiotetrazole side-chain such as ceỊnưta- 
zole, ccỊmenoximt, cefoperazont, and latamoxeỷĩoa.y be expected 
to behave similarly although there appear to be no reports of 
an  interaction. Cefazolừt. vvhich has a simitar áde-Chain, 
may also enhance the effea of warfarin to some extern.15

An elevated INR in a patient taking vvarỉaiin occurred on 2 
separate occasions aỉter the use of cẹftrìaxmu.lt

There have been reports o í increased activity oi vvariarin 
(or other spedãed oraỉ antícoaguiant) by quinolone 
antibaaerials induding nalĩdixũ aứd (with vvaríarm171* or 
acenocoumarol19), àproỷloxadn,7*'u  gatiỊloxaàn,21̂  levoỊlox- 
oàn,22-2* moxiỊloxaàn 2X23 norỊỉaxaàn,22-3* and ơỊloxaàn,17-2* 
although for some of these there are also studies indicatíng 
no eữect (not d ted). Enoxaán has been reported to decrease 
the dearance of R-warfarin but not S-warfarin; no 
prolongation of prothrombin time occurred.”

There are isolated reports suggesting an enhanced eữ e a  
of waríarin (or other spedhed oral anticoaguỉant) with 
aminosalicylic acid,J0 benzylpaùállin,n  chloramphenicol (with 
dicoumarol),52 doxycydine,JỈ ãoniazid,ì* and neomyàn. 
Prothrombin túnes might be prolonged by broad-specơum 
antibacteiials such as am piàỉlin. There has been a repon14 of 
an  increased INR and haematuria in a patỉent taking 
warfarin with amoxiáUừt and davulanic add, however, a 
randomised study57 in 12 patients ỉound no interaction 
between warfarin and amoxidQin w ith davulanic add. 
Wamings in licensed p rodua iníormation oỉ potentiatìon oỉ 
warfarin by aztrtonam, trùnetỉtoprim, and tetrtuydãus other 
than doxycydine appear to have onỉy a theoretícal basiỉ. 
The etíect oi metronùiazoĩe is discussed under Antiprotozoals, 
p. 1532.3.

Rifampừin diminishes the effea of yyaríarin by induction 
of metabolising enzymes in  the liver. There are several 
reports of a similar effect with nafàllứtì,-4ữ and with 
didoxaàũin sodium.*1-42

When used for the treatm ent of travelle^s dianhoea, 
rifaximin is not expected to interact w ith vvariarin because of 
its poor systemic bioavailability. However, a case of reduced 
eữect ó t warỉarín has been attributed to [iỉaximin used for 
the treatment of smaỉl boweỉ bacteiial overgrovvth. It was 
suggested that increased intestinal permeability, with the 
longer course and hỉgher dose o ỉ riíaximin. enabled 
suhident absorption of the antibacterìal to  result in  liver 
enzyme inductìon.43
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Antidepressants. Amìtriptyỉine and noTtriptyline have been 
reported to prolong the halỉ-liíe of dicoumarol in healthy 
subjects.u  The few reports mvestígating the eổect of tri- 
cyclic anddepressants on warfarin have not been able to 
condude that a signihcant interaction exists. Mianserin and 
phenprocoumon have been reported not to interact5

The BSF considers that there is a possible risk oỉ 
increased coumarin activity with SSRừ; increased waríarin 
activity has been reported in a few patients ĩ2 tàa%fluoxetinei 
and in a padent taking fluvoxamine.5 The SNEI duloxetóư has 
also been reported6 to increase vvaríarin actívity, although a 
study in healthy subịects was unable to conđim this eổect.7 
There ha ve also beẽn reports of increased antícoagulant 
actívity in patíents taking acenocoumarol and áuửopram.? 
Quvoxamine. or vmiạfaxùu.9

An increase in the dose of warfarin has been requữed by 
patìents also taking trazodone.ia-n

See also St John's Wort, p. 1535.2.
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Antídiabetícs. There have been a ỉew early instances of 
toỉbutamidt enhancing the activity of dicoumarol. 1 How- 
ever, this eổect has not been seen in latex studies invol- 
ving dicoumarol, 1"5 vvaríarin,2 and phenprocoumon.4 
although one study did ũnd aỉtered dicoumarol pharmaco- 
kinetícs., An absence of ettea has been documented for 
phenprocoumon and insulin, glibtncỉamide, or glibomuride.* 
but there is a repon of glibendamide enhandng the effea 
of vvaríarin.5

There has been an isolated report of bleeding in a patient 
taking phaựormin and vvaríarin.4 Metformin has been 
reponed to dimỉnish phenprocoumon activity.7

A study ìn healthy subjects lound no pharmacokinetic 
interactìon betvveen exenatide and singie-dose vvaiíarin, and 
an insignihcant reductíon in INR.S Hovvever, iicensed 
produa iníormation íor exenadde vvams that there have 
been repoited cases oí an increase in INR with this 
combination, sometimes assotíated with bleeding.

Coumarin andcoaguỉants may increase the hypoglycae- 
mic effect o ỉsul/bnyhtretu (see p. 503.3).

An enhanced response to warỉarin has been reported in a 
patient rcceitdng trogUuaotte.’
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Antiepileptics. Barbiturates such as phmobarbital and 
primidone diminish the actívity of warfarin and other 
coumarins through increased metabolism. Carbanuatpõte is 
reported to have a súnilar effectIJ Reports of the effea of 
phenytoin on antìcoagulants do not provide a clear picture. 
There are reports of phenytoin enhandng the effects oỉ 
warfarin3'4 and of acenocoumarol,5 and a report of initíal 
enhancement of warfarin lollơvved by decreased antícoa- 
gulant action. 4 Phenytoin has been reported to diminũh 
the effect of dicoumarol.7 Addition of /elbamate has been 
reported' to necessitate a reduction in vvarỉarin dosage. In 
another patìent there was a transient increase in response 
to vvaríarin when valproừ aád was started.9 Valproate also 
inhibits plateỉet hmction and caution is required vvith 
vvarỉarín and other antícoagulants.

For the effea of oral anticoagulants on phenytoin, see 
p. 543.1.
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Aniifungals. Gristoỷulvin has been reported to diminish the 
activity of vvaríarin. 1' 3 There are several reports indicating 
that micơruaole. given either systemically or topicaDy as 
the oral gel, may enhance the activity of oral anticoa- 
guỉants (vvaríarin, ethyl biscoumacetate, acenocoumarol, 
and phenindione) .4' 11 Absorption of miconazole after 
intravagina] use may ha ve enhanced the activity oỉ aceno- 
coumaroi in 2  patients; 12 ỉt enhanced the activity of warf- 
arin13 in another. Studies in healthy subịects given a single 
warfarin dose14-15 support case reports14'1* suggesting that 
Ịluconazole may increase the anticoagulant activity of warf- 
arin. There are isolated reports oỉ the potenúaáon of warf- 
arin by Uraamtaole19 and ketoamazole,ỈB and of unspedSed 
coumarins by topical bifonazak or tamtaole 21 A case-con- 
trol study22 in a cohort of warfarin users over 65 yeais old 
shovved an increased risk of bleeding assodated with the 
use of azoỉe antíỉungalỉ.

There has been a case repon of a reduction in the eữect of 
vvaríarin by terbinạfine,2ì although a study24 in healthy 
subjects. ỉoimd no dinically signiíirant ìnteractìon. and 
Others25 considered that no interactíon usuaỉly occurs. A 
case oi potentíation oí vvaríarin by terbinaỉìne has aỉso been 
reported;26 the authors speculate that concomitant đmeti- 
dine may have cọntributed to the interaction by increasing 
plasma-terbỉnahne concentrations.
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Antigout drugs. The drugs in this group most commonly 
implicated in interactions vvith anúcoagulants are allo- 
purinol and sulfinpyrazone.

With a llo p u rim l there are coníliaing repotts of no 
interaction or an enhanced anticoagulant effea with 
dicoumarol, 1 phenprocoumon,2 or warfarin.3-4

Interactions wiih su lfw p y ra zo n t have usually involved 
warfarin and, apan ừom a case oí a mixed response,3 have 
involved increased anticoagulant activity, sometimes with 
haemorrhage, so calling for careíul control. It is sòll not dear 
how sul/ĩnpyrazone exerts its effect, but ỉtudieỉ point to a 
stereoseiedive eữea on vvaiíarin metabolism where the S- 
isomer's metabolic dearance is inhibited;6 sulfinpyrazone 
also alỉects plateletỉ. Su]fínpyrazone has also enhănced the 
anticoagulant acúvity of acenocoumarol.7 A ỉignificant 
ìnteraction with phenprocoumon appears unlikely.*

P robenedd  has accelerated the elimìnation of a sỉngle dose 
of phenprocoumon vviihout eỉíect on the prothrombin 
túne.9

A study10 of bcm brom aronc conduded that it enhanced 
the eữect of warfarin by inhibition of the cytochrome P450 
isoenzyme CYP2C9, leading to a stereoselective inhibition of 
the metabolism of warfarin.
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Antihistamines. There has been a report' oí a raised OỈR 
and severe epistaxis in a patient aher the addition of cctir- 
izin e  to long-tenn acenocoumarol.

1. Berod T. Mathỉot L Probable imeraction betvveen cetứirine and 
acenocouinarcd. Ann Pharmaeoíher 1997; 31: 122.

Anh ma la ria ls. The ingestion oi large amounts oí tonic 
vvater by 2 patients necessitated a reduction in waríartn 
dosage. The enhanced c S e c i was attributeđ to the q u in in e  
content of the tonic vvater.1 A woman stabilised on warí- 
arin developed haematuria and a high prothrombin ratio 
after taking p ro Ịu a n il for malaria prophylaxis.2

For an interaction with atơvaquone, see Antiprotozoalỉ, 
belovv.
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Antimuscarinks. Cases oỉ to tíerod ine  enhandng the effect 
of vvaríarin have been reported. 1-2 In one, 1 it was stated 
that the manulacturers of tolterodine were avvare of 6 
reports of a possible interaction with warfarin. Hovvever, a 
study3 in 2 0  healthy subjects lound that tolterodine did 
not have a dinically signihcant eữect on vvatíarin actívity.

1. Colucd VJ, Rivey MP. Tolierodine-warfarin drug ỉnieractỉon. Am  
Pharmacother 1999; 33:1173-6.
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Aniíneoplaslics. There have been several reports of mter- 
actions between vvaríarin and antineoplastics. No dear pic- 
ture emerges ừom these reports which is not surprising 
considering that antineoplastics axe oíten given in combi-

natìon and that they can exert theứ own haematological 
eữects. Cydophosphamide ỉor instance has been assodated 
vvith an increase in warỉaiin's actívity when gi ven with 
methotreutíe and Ịluorouraàl,1 but with a decrease when 
given with non-antìneoplastic drugs.2 Fluorouradl and its 
prodrug captãtứbine have elevated the prothrombin time 
and INR of patients taỉdng vvaiíarin, causing bleeding in 
some.3 Licensed produa inỉonnation for capedtabine 
States that altered coagulatíon parameters and bleedỉng 
have also occurred with phenprocoumon. An mcrease in 
the eSect oi vvatíarin has been reponed when given with 
Đuorouradl and levamisole (see Levamisole, p. 1534.2). 
There have been 2 cases reported4 vvhere trastiaumab 
enhanced the eỉĩect oí warfarin. Etoposide with vinảesini* 
or with carboplatin,6 ãsplatin,7 ifosfamừừ with mesna,1 and 
tamoxiferử have all produced an increased anticoagulant 
effea. Ammoglutcthimide has led to deaeased activity of 
vvarỉarin or acenocoumarol, 10' 11 probably due to increased 
coumarin metabolism. Licensed produa information for 
the and-androgen /lutamide States that increases in 
prothrombin time have been reported aíter startíng flut- 
amide therapy in patients on long-term vvariarin. In vitro 
data ỉndicate a similar reaction is likely with bicalutamidc. 
MercaptopurinỊ12 and mitũtane13 have also decreased warf- 
arin aaivity. Licensed produa iníotmation for vorincstat 
States that prolongation oí prothrombin time has been 
seen vvhen the dmg is given vvith coumarin derivatives. 
Isolated cases oí elevated INR and bleeding events have 
been reported when trlotinib,'* ỊỊeptinib, 13 and ĩorafenib'l‘ 
were used wũh warfarin.
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10. Lanning PE. tí al. The iníluence oỉ a graded dose scheduie 01 
aminogỉutethimide on the disposiúon of the optical enamiomers ữí 
warfarin in patients vvíih breast cancer. Canar Chemothrr PharmacOi 
1986; 17: 177-81

11. Bruning PF. Bonỉrèr JGM. Aminogiutcthimide and orai anticoagulam 
therapy. Lancei 1983; i t  582.

12. Spiers ASD, Mibashan RS. Increased warfarin requỉremenx during 
mercaptopurine tberapy: a new drug ìnieractỉon. Umat 1974: il: 221-2.

13. Cuddy PG. tí ai. ỉníluence oí mitotane on the hypoprothrombỉnemic 
eílect of warfarin. South Med J 1986; 79: 387-8.

14. Thomas KS. tí oỉ. Eỉevated intemaiional normaỉỉxed rario associatcd 
vvith concomỉunt waríarin and erìotỉntb. Am J Health-Syst Pharm 2010: 
67: 1426-9.

15. Onoda s, tí at. Drug interactỉon between gefnínỉb and waríiTin. Jpn J
a in  Oncỏl 2005; 35: 478-82. N

16. Moretti LV, Monulvo RO. Elevated intematỉonal normaỉixed ntỉo 
assotíated wỉth concurrent usc of soraleníb and waríarin. Am J Htoiih' 
Sya Pharm 2009; 66: 2123-5.

Aniipiateỉets. The interaction between antìcoagulants and 
dipyridamole is unusual as bleeding can occur vyithout any 
a l te r a n o n  in  p r o th ro m b in  tím e s ; s p e d a l  c a re  ís th e re ỉo re  
required. This interaction has involved a small number oi 
padents taking dipyiidamole and vvarỉarin or phenindi- 
one; 1 inhibition of platelet luncúon by dipyridamole ha: 
been implìcated. Hovvever, in general it does not appear tc 
increase the risk oí bleeding.2

PaiadoxicaUy, additíon oi ticlopidine was ỉound tc 
signiScantly increase acenocoumarol requirements.3

See also under Analgesics and NSAIDs (p. 1530.2).
1. Kỉlomki s. Kincaid-Smith p. ínteracTìon oí dipyridamole wiử 

antícoaguUnu in the ưntm em  oí giomemlonephrids. H td 1 Aus 
1973; 2: 164-6.

2. Levine MN, tt aỉ. Hemorrhigic compliotians o í long-tenn antỉCDagulan 
thenpy. C ha 1989; 95 (suppJ)L 26S-36S.

3. Saler K  n a i.Tidopidine antagonỉz« acenocoumarol tteatment. Thnm t 
Hatmoa 1997; 77: 223-4.

Antiprotozoais. Mctronidazole enhances the acdvity oi 
vvarlarin1-2 through selective inhibidon of the metabolism 
of its S-isomer.3

A raised INR has been repoited4 in a patìent taking 
vvaríarin aíter atovaạutme vvas added to therapy.

1. Kannier FJ. A dgniScant interaction benveen metranldazale and 
vvaríarin. Mayo ơ in  Proc 1976: 51: 782-4.

2. Dean RP, Talben RL. Bleeding assoõated with concuncni warfarin and 
metronỉdazole therapy. Drug Intell ơ in Pharm 1980:14: 864 -6.

3. OTleílly RA. The stereoselectíve ímeracúon af warứrin and metronid- 
azole in man. N Engt J  Med 1976; 295: 354-7.

4. Hỉdaỉgo K. tí  aL A potentỉaỉ ioteractìon between warfarin and 
atovaquonc Ann Pharmaanher 2011; 45: e3.

AntHhỵroid drvgs. See Thyroid and Andthyroid Drugs, 
p. 1535.2

AU CTOss-reíerences refer to entries in Volume A
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Antivirds. Reductions in dosage of either warfaxin‘ or ace- 
nocoumarol2 were necessary in 2  patients receiving átur- 
feron dựa for hepatítis c. The interactions may have been 
due to decreased metabolism oỉ the antícoaguiant. A simi- 
lar need for a reduced warỉarin dose had also been noted 
in other patìems taking intcrỊcran alfa-2b or interỷeron btta.1 
However, in a patìent taking interỉeron alfa-2b with riba- 
virìn? the warfarin dose needed to be increased, probably 
due to the interaction betvveen ribavirữi and vvarỉarin.

A literature revievv4 íound that among the antứeơovừ- 
als, those most likely to interaa with vvatiarìn were the 
non-nudeoside reveise transcriptase inhibitors (NNRTIs) 
and the HTV-protease ỉnhibitors (HTV-PIs). Of the NNRTIs, 
there vvere 4 reported cases in vvhich rtevirapirư reduced the 
effect of warfarin, and one in which ẹfavirmz inaeased it. 
From reports involving HTV-PIs, saquờiaviT apỊ eared to 
inhibit warfarin's metabolism, while darunaviT, f. tlỊinavir, 
riumavir, and ritonavir-boosted ỉopùtavir appeared to iiiduce i t  
(Ritonavữ has also been reported5 to dẽãease the Hìsponse 
to acenocoutnarol.) One conQicnng report was noted in 
which ritonavir inhibited warfarin's metabolism; incon- 
sistent ritonavir adherence was suggested as a possible 
reason.

Up to October 2005 there had been 19 reports4 received 
by the Canadian health authorities (Health Canada) of 
enhanced response to warfarin benveen 1 and 11 days after 
starting•oseừamMr. The increased INR ranged írom 3.2 to 
10.9; hovvever, there was not enough iníormation to be 
certain of causality. In 3 other cases there was a decrease in 
INR on the addition of oseltamivir. A retrospective study7 
also showed increases in INR after the use of oseltamivữ ữt 7 
of 15 patients who had been previously stabilised on 
warfarin for at least 3 months; bleeding was recorded in 3 
padents. Hovvever, a prospective study4 of 20 subjects 
stabilỉsed on vvaríarin but vvithout a dinical indication for 
oseltamivừ ỉoundqhat it had no eỉỉect on eìther the 
pharmacodynamics or pharmacokinetics of warfarin. It was 
suggested that the influenza vừus might alter the response 
to vvaríarin,* but this has been questioned.7

1. Adachỉ Y, a  ai. Potentỉation of waríarin by interỉeron. BMJ 1995; 311: 
292.

2. Semtrice J. a  a i ỉmeríeron-aỉpha 2b interaction with acenocoumaroỉ. 
Am J Hanatol 1998; 57: 89.

3. Schuỉman s. Inhỉbỉtíon oí vvaríarữi actỉvity by ribavirin. Ann 
Pharmacother 2002; 36: 72-4.

4. Lỉedtke MD, Rathbun RC. Warfarin-amiretroviral ỉnteractỉons. Ann 
Pharmaeother 2009; 43: 322-8.

5. Lỉỉbre JM. et ai. Severe ỉnteractỉon between ritonavir and 
acenocoumarol. Ann Pharmacơther 2002; 36: 621-3.

6. Health Canada. Oseltamivỉr (Tamiỉlu) and warfarỉn: suspected increase 
ỉn ữfR. Can Ađvene Reaa Sewĩ 2006; 16 (1): 1-2. Alsoavaiỉabỉeat: hrtp:// 
www.hc-scgc.ca/dhp-mps/aIt_fonnats/hpfb-dgpsa/pdf/mcdeff/carn- 
bcri_vl6nl-cng.pdf (accessed 19/08/08)

7. Lee S*H. tí ai. Eíĩea of oselumivir on bleedỉng risk assotíated wỉth 
warfaiin therapy: a reưospectỉve revỉew. ơin Drug ĩnvatiỊ 2012: 32: 
131-7.

8. Davies BE, tí ai. Eỉfea of oseitamỉvir treaunent on anricoaguỉation: a 
cross-over study in warỉarứiized patíents. Br J Qin Pharmacoi 2010; 70: 
834—43.

Anxiolytic sedatíves, hypnoíics, and antipsychotics. Bar- 
biturates, by indudng liver metabolism, can reduce the 
activity of anticoagulants. The benzodiazepùưs do not gen- 
erally have any eífea although there iỉ the rare report oi 
increased or decreased activlty.

Although there is a report suggesting that cỉoral hydrate 
may decrease the eííect of dicoumarol by enzyme 
induction, 1 other studies and experíence indicate an 
increase in the anticoagulant activity of vvaríarin.2'4 
However, the increase is only transient and is probably 
the result oỉ displacement of warfarin bom plasma protein 
binding sites by the metabolite trichloroacetic add .1 Triclofos 
sodium appears to increase the activity of warfarin in a 
similar vvay.5

Reduced anticoagulant activity has been reported with 
dichloralphenazone> 7 ethchlorvyrtol (with dicoumarol) ,9 and 
haloperidol (vvith phenindione).’ Compounds such as 
meprobamate and methaqualone appear to have no effea.

1. Curindl SA. tí ai. The eHect oí chlorat hydrate on bishydroxycoumarin 
meuboUsm: a taul outcome. JAMA 1966; 197: 366-8.

2. Seilers EM. Koch-Waer J. Kinetỉa and dlnỉcal importance o( 
dỉsplacement of warfarin from albumin by addtc dnigs. Am  s  Y Acad 
Sã  1971; 179: 213-25.

3. Boston CoUaborative Drug Surveillance Program. Interaction betvveen 
chlocat hydtate and vrarỉatin. N Enặí J Med 1972: 286: 53-5.

4. Udall JA. VVarỉarin-chlotal hydrate imeraction: phannacologkal aciivity 
and dỉnical sỉgndỉcance. A m  ínttm  Med 1974; 81: 341-4.

5. Sellers EM. tí aL Enhancement of warfarín-lnduced hypoprothrombi- 
□emia by tridolos. OÙI ĩkarm aal Ther 1972; 13: 911-15.

6. Breckenridge K  Onne M. clinical ỉmpỉicatìons of enryme inđuction. 
A m  N Y Aatd Sà 1971; 179:421-3.

7. WhUfldd JB. rt í/. Changes in plasroa 0 -gluumyi nanspepúdase 
activity assodated with altendons in drug metabolism in man. BHI 
1973; 1: 316-18.

8. Johansson S-A. Appatent resistance to oral antỉcoagulam thetapy and 
inAuence of hypnotics on some coagulatìon tactors. Aữa U td Sam i 1968: 
184: 297-300.

9. Oaldey DP, Lautch H. Haloperidol and antìcoagulant treatment. Lanca 
1963; U: 1231.

Beta blockers. Beta blockers, particularly those vvith a 
high lipid solubility such as propranolol, may úihibit the

metabolism of vyaiíarin. 1 Although several studies have 
shown pharmacokirietic interactìons betvyeen some be ta 
blockers and oral andcoagulants, no eữect on anticoa- 
gulant activity has generally been íound. Hovvever, possl- 
ble potentiation of the eííect of warfarin by propranolot1 
has been reported.
. 1. Mantero F, tí ai. ESect oỉ atenoỉoỉ and metoproiol on the anticoaguỉant 

acúvity of acenocoumarin. B rJ Qin Phamacol 1984; 17:94S-96S.
2. Bax NDS, tí ai. Inhibidon of drug metaboỉỉsm by 8 -adrenoceptor 

aniagonists. Drugs 1983; 25 (suppỉ 2): 121-6.

Cannabis. Cannabis smoking was repoited1 to signih- 
cantly increase the INR of a patient taking warfarin, 
resulting in biuising, epistaxis, and gasưomtestinal bleed- 
ing.

1. Yamreudeemng w, tí ai. Probable inreraaion between wai<arin and 
madjuana smoklng. A m  Pharmacotiter 2009; 43: 1347-53.

Central ỉtimulants. Metkylphmidứte has been reported both 
to increase the haỉl-lUe oỉ ethyl biscoumacetate, 1 and to 
have no effect on its haU-liỉe or anticoagulant actìvity.2 
Prolinhme had no eữect.2

1. Gamttson LK. tí oL Methylphenidate interaction with both andcon- 
vulsants and ethyl biscounucetate; a new action ữí metbylphenidate. 
JAMA 1969; 207: 2053.

2. Hague ĐE tí al. The eBect oi methylphenỉdate and prolintane on the 
metabolỉsm ot etbyl biscoumacetate. ơin Pharmacol Thcr 1971; 12: 259- 
62.

Chamomiie. A 70-year-old vvoman stabilised on warfarin 
developed multiple intemal haemorrhages after she 
increased her use of chamomiỉe lotìon and consumption 
of chamomile tea to 4 or 5 times daily.1 The interaction 
was considered to be due to the coumarin constituent of 
chamomile.

I. Sega! E  PUote L  Warfarin interaction vvlth Matrícarla chamomilla. Can 
Med Assoc J  2006; 174: 1281-2.

Chinese herbal retnedies. There have been reports of 
increased anticoagulation in patients taking Chinese her- 
bal remedies with warfarin. ‘ ' 7 The remedies have ranged 
bom sũỉgle ingredient herbal preparations to complex 
multl-ingredient Products, sometimes sold under the same 
brand name but vvith very diữerent compositìons.

1. Yu CM, tí ai. Chinese herbs and vvarỉann potentìaóon by Danshen'. J 
Intem M tít 1997; 241: 337-9.

2. ỉzzat MB, tí ai. A taste of Chỉnese medlrincl A m  Thơrac Surg 1998; 66: 
941-2.

3. Page RL Lawrence JD. Potentỉatỉon of warfarin by dong quai. 
Pharmacoúierapy 1999; 19: 870-6.

4. Chan TYK. ỉnteraction between vvarỉarỉn and danshen (Salvia 
mìltỉorrhiza). A m  Pharmacother 2001; 35: 501-4.

5. Lam AY. tí aỉ. Possibie imeraCTion between wartarin and Lydum 
barbarum L. Arm PharmaỂOther 2001; 35: 1199-1201.

6. Wong ALN, Chan TYK. ỉcteracũon between waríarin and the herbal 
produa Quilỉnggao. A m  Pharmacothơ 2003; 37: 836-8.

7. Su Q, Li Y. Imeractioa between warỉarỉn and the herbaỉ produa 
Shengmai-yin: a case report of intracerebral hematoma. Yoruti Med J 
2010: 51: 793-6.

Corticosteroids and corticotropin. Corticosteroids are 
associated vvith an increase ỉn blood coagulability. but 
their extensive use with anricoagulants, and very few 
reports of interaction, suggests that any problems are rare. 
However, there are some reports of corticosteroids or corti- 
cotropin either enhandng1"3 or diminishing4 the effects of 
anticoagulants. A retrospective study5 in patients on long- 
term warfarin therapy given short courses of oral corticos- 
teroids íound that in most cases (29 oi 32) there was an 
increase in INR, suggesting that caretul monitoring is 
required.

1. Van Cauvvenberge H, iaques LB. HaemotThagỉc eữea oỉ ACTH vvỉth 
amicoaguiams. Can Mai Assoc J 1958; 79: 536-40.

2. Costedoai-Chalumeau N. tí ai. Potentỉation of vitamin K anugonists by 
high-dose iniravenous methylprednisoỉone. Aitn Inrem Med 2000: 132: 
631-5.

3. Siading JA, tí ai. Eíícas oí prednisone on the intemationai normalỉzed 
ratio. Am J Hcalth-Syst Pharm 2006; 63: 2354-6. Correction. ibid. 2007; 
64: 130.

4. Chattetjea JB. Salomon L Anugonistíc efỉect of ACTH and cortisone on 
the anticoagulant aaỉvỉty of ethyl biscoumacetate. BMJ 1954: X' 790-2.

5. Hariewood KA. tí ai. Eííect of oral conicosteroids on chronic warfarin 
therapy. Ann Pharmacother 2006; 40: 2101-6.

Cough suppressants. An increase in the activity of vvarỉ- 
arin has been reported in patienis taking noscapirư1,2 or 
oxoỉamine-3 A subsequent study3 suggested that the dose of 
warfarin should be reduced by 50% ư oxolamine was 
staned.

See also Menthol, p. 1535.1.
1. Scordo MG. a  al. YVarỉarin-noscapine interaction: a series of íour case 

reports. A m  Pharmacathrr 2008; 42:448-50.
2. Ohlsson S. tí al. Noscapine may increase the eílect of saariatln. Br J ơ in  

Pharmúcoỉ 2008; 65: 277-8.
3. Mln KA. tí aL ESea o( oxolamine on antlcoagulant effect o{ m tỉarin . 

Am J Htttlth-Syst Pharm 2006; 63: 153-6.

Cranberry. Betvveen 1999 and 2003 the UK CSM1 had 
received 5 reports suggesting an interaction betvveen vvarí- 
arin and cranberry juice. In 3 patíents the acdvity of warf- 
arin had been potentiated and one oỉ them had died. In 
the other patients the INR was either reduced or unstable. 
By 2004 there had been 7 íurther reports of suspected

interactions and the CSM advised2 patients to avoid cran- 
berry juice and other cranberry Products vvhile taking 
watfarin. However, despite case reports suggesting an 
increase in vvarỉaiin activity, the potential for a phaimaco- 
kmetic eỉỉect has been questioned, 3 and phannacokinetic 
and pharmacodynamic studies4'8 (some hmded by produ- 
cen of cranberry Products) have íailed to conỂrtn an inter- 
action.

1. CSM/MHRA. Possỉble interaction between wuỉarìn and aanbeiry juỉce. 
Current Probiems 2003; 29: 8. Aỉso availabỉe at: http://wwwjnhra.gov. 
uk/home/Ìdcplg?IdcService»GET_FILEfrdDocName»CON0074508rRe- 
visionSelectitùiMethod*LatestReỉeased (accessed 23/06/06)

2. CSM/MHRA. Interactỉon between vvarlarin and cranberry juicet new 
advice. Gurrtnt ProbUms 2004; 30: 10. Aỉso avaỉlable ac http://www. 
m hra.gov.uk/ home/ldcplg?IdcSenrice»GET_FlLBB'dDocName»- 
CON007448&RevỉíionSelectÌonMethod*LatestReleased (accessed 
23/06/06)

3. Pham DQ, Pham AQ. Interaction potentíal bctween cranberry juỉte and 
warfaón. Am J Health-Syst Pkarm 2007; 64: 490-4.

4. u  z  tí aL Cranbeny does not affea prothrombin tíme ỉn maỉe subjects 
OQ warfarin. J Am ò ití Assoe 2006; 106: 2057^61.

5. Lỉlja JJ, tí ai. Eữects oỉ daỉỉy ingestìỡn of cranbeny juỉce on the 
phannacokỈĐetỉcs of warfarỉa dxanỉdỉne. and midazolam—probes of 
CYP2C9, CYP1A2, and CYP3A4. Oin Pharmacol Ther 2007; 81: 833-9.

6. Anseỉl J. tí ai. The absence of an ÌĐteracúon between waifarỉn and 
cranberry juice: a randomteed. doubỉe-blỉnd tiỉaL Jơ ù t Pharmaeoỉ 2009; 
49: 824-30.

7. Mellen CK. tí  al. BHect oỉ high>dose aanbeiTy juice on the 
pharmacodynamỉa of warfarin in patients. 3r J ơ in Phamacoi 2010; 
70:139-42.

8. Ngo N. tí ai. The warfarin-aahberTỴ juice interacĩỉon revisited: A 
systematỉc ỉn vitro-ừi vỉvo evaluatíon. J Bxp Pharmacol 2010; 2010:83- 
91.

Dermatological drugs. A patìent's warfarin dose had to be 
increased when he started treatment with etretinate.1

I. Ostỉere LS, ứ aL Reduced thenpeutỉc effect of warfarin caused by 
eưetinate. Br J Dermatol 1991; 124: 505-10.

Dietary supplemenis. There havc beea repocts oỉ an 
increased ữĩK in paàcnts caking vvaríarin and dỉetary sup- 
plements concainỉng glucosamine wỉch or vviứiout choruừơi- 
tin,1'* and the UK CHM advỉses4 that patients on warfarin 
should not take glucosamỉne. A similar eổect has been 
reported5 with poligỉusam.

1. Rozenỉeid V, tí  ai. Possỉbỉe augmentaiỉon oỉ waifarin effect by 
gỉucosamỉne-dtOĐdrỡitín. Am J Heaith-Syst Pharm 2004; 61: 306-7.

2. knudsen JF, Sokữl (3L Potentỉai glúa»amme-waríann ỉnteractỉoa 
resuỉtỉng in ỉncreased intematỉonal normaỉixed ratỉo: case report and 
revỉew of the lỉterature and MedWatch database. Pharmacothtràpy 2008; 
28: 540-8.

3. Adverse Orug Reactions Advỉsory Commỉuee (ADRAC). Interaction 
between gỉucosamine and warfarin. Aust Advenr Drug Reaơ Buỉỉ 2008; 
27: 3. AỈSO avaỉlable ac http://www.tga.govju/pdf/aadrb-0802.pdf 
(accessed 21/10/L1)

4. CHM/MHRA. Gỉucosamine adverse reactỉons and interacdons. Currtnt 
Probltms 2006; 31; 8. Avaiỉabỉe 8t: http://www.mhra.gov.uk/home/ 
ỉdcplg?IdcService*GET_FĩLE&dDocName»CON20238606>RevisionS’ 
eỉectỉonMethod*LatestReleased (accessed 31/07/08)

5. Huang S-S, tí ai. Chỉtosan potentíaảon of warỉarin eữect Am  
Pharmacother 2007; 41: 1912-1^

DisulRram. Two reports suggesting that disulhram 
enhances the activity of warfarin‘ '2 were conũrmed by a 
study in 8 healthy subjects.3 Although inhibitìon of liver 
enzymes by disulhram was considered responsible,3 a later 
study4 suggested that disulhram acts directly on the liver 
to increase hypoprothrombinaemia. This interactíon is 
complicated by the variable effects oỉ alcohol on warfaiin 
(see p. 1530.2). Spedal ca re is thereíore called for when 
these drugs are usẽd together.

1. Rothstein B. VYarỉadn eíĩect enhanceđ by dỉsulữram. JAMA 1968; 206: 
1574-5.

X Rochstdn E. VVaríarin effea enhanced by diỉul&ram (Anubuse). JAMA 
197X221: 1052-3.

3. OTteilly RA. ỉnteractỉon of sodium warfarin and dlsuIRram (Antabuse) 
in man. A m  íntem Mai 1973; 78; 73-6.

4. 0'ReỉUy RA. Dynamic imeractíon between dỉsuiQram and sepanted 
enantỉomorphs of racemic warỉarin. Cỉin PharmacolTĩưr 1981; 29:332-6.

Diuretìcs. Etacrynic aád has been reported to enhance the 
activity of warfarin. 1 Chlortatidone2 and spironolactone3 have 
both been assodated with a reduction in warfarin's actlv- 
ity in healthy subjects and it has been suggested that this 
might be a consequence of the diuresis concenưaóng the 
đrculating dotting ỉactors. A ca se of an interaction 
bervveen tvaríarín and potassium amrcnoate, leading to a 
marked ữíR increase (10.8) and bruising. has been 
reported.4 It was suggested that warfarjn bioavailability 
vvas increased because potassium carưenoate can displace 
warfarin bom serum albumin and because both drugs 
undergo hepatic metabolism Via CYP3A. However, it is not 
uncommon to use these two drugs together and it was 
suggested that this patíent was more susceptible to a clini- 
cally signi&cant interaction because she was homozygous 
for the warfarin-sensitive genotype VKORC1-1639AA.

Torasemúừ has been reported to enhance the activity of 
warfarin, 5 possibly by competing ỉor metabolism through 
the cytochrome P450 isoenzyme CYP2C9 and by displace- 
ment oí vvaiíarìn bom protein-binding sites. Hovvever, 
bumetanide, Ịurosemide, and the ửùaádes appear to have no 
eỡect on vvaríarin.

1. Petrick RJ, tí  ai. ỉnteractỉoa between wartarin and ethacrynic add. JAMA 
1975;231:843-4.
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2. OTteiOy RA, tí aL ỉmpaa of aspiiin and cUonhaUdone on the 
phannacodỴnanúcs aí onỉ anúcoaguỉant drtigi ín man. Am N YAcad Sá 
1971; 179: 173-86.

3. OReilly RA. spiroooỉactone and warfarin interaction. Qm Phđrmaooỉ 
Thrr 1980; 27ỉ198-201.

4. Magginỉ y.tíaL K  severe case of waĩíaiỉn-caorenoate interactkro: a roie 
ỉor geaetỉc predỉsposỉtían? Br J Hametol 2010; 150:462-3.

3. Bỉrd J, Cannona c. Probable ỉnteraction bcrwccn warfarín and 
torsemide. Am PhMTmaarther 2008; 42: 1893-8.

Enổotheỉin receptor antagoniste. A stuđy in healthy sub- 
jects' sbowed that bosm tan decreased the anticoagulant 
eữect of vvariarin; individual cases have also been 
reported.2-3

1. Weber c, tíãL Effea of the endotheiin-receptor amagonist boseman on 
the phannacokỉnetỉcs aud phannacodynamla of warfềitn. J Qm 
PhamuuoỊ 1999; 39: 847-54.

2. Murphey LM. Uood EH. Boscman and vraríarin ữueraction. Am  
Pharmacodưr 2003; 37:1026-31.

3. Spangìẹr ML Saxena s. VVaríarin and bosentan imcraction ỉn a patíent 
with puimonary hypertension secondary to bỉỉateni puỉmonary emboỉi. 
Clhỉ ih tr 2010; 32: 53-6.

G astrointestind drugs. A n ta d d s  may or may not ỉnter- 
act w ith war£arin. B ừm utk carbonate and m agntsium  tri- 
ỉilừ a te  for example have been reported to reduce vvariar- 
in's absorption,1 but alum inium  hydroxỉdt has been found 
to have no effect on wa ria rin or dicoumaroL2 M agnesium  
hydroxidc* has aiso been reported to have no effect on 
vvariarin, but has increased the plasma concenưaóons of 
dicoumarol.2

There ha ve been occasional reports of sucraựate 
diminishing the eữect of warfarin.3' ,

H is tam ln e  H i-an tagon is ts  have been vvidely studied. 
There are severaỉ reports indicaóng that ám etid in t can 
enhance the anticoagulant effect of vvariarin and haemorr- 
bage has occurred. Several studies show that cũnetidine can 
increase the plasma concentration and haư-Uíe of vvariarin 
and th a t there is a selective inhibitory effect on the 
metabolism o i its U-isomer.6'* Not aỉỉ these studies have, 
however, found an increase in prothrombin time. The eB ect 
o f dm etidine on wariarin appears to be dose-dependent4 
and to be subject to interindividual variatìon;4-’ caretul 
monitoring is needed. Limited evidence suggests that 
dm etidỉne has a simiỉar effect on the metabolism oỉ 
acenocoumarollan  and phenindione10 but not of phenpro- 
coum on.12’ Studies w ith ranừidine have generãlly been 
unable to shovv an eữect on the metabolism of vvariarin,’-13 
although in one ỉtudy vvariarin dearance vvas reduced.4 
There is a case report suggesting that potentiation o i 
warfarin by ranitídine may occasionally occur.14

One study has suggested that the p ro to n  p u m p  
in h ib ito r  om epnaole could inhibit the metabolism of R- 
vvariarin although a dinically signiBcant eỉfect was 
unlikely.15 While no evidence of an  interaction was íounđ 
in a retrospective study16 of padents on acenocoumarol and 
omeprazole, an  observational study suggested a risk of 
overanácoagulation w hen acenocoumarol is combined 
with esomeprazoU or lansữprazote.17 Hovvever, p anupraa ỉe  
appears to ha ve no effect on the pharmacokinetics or 
pharmacođynamics oỉ warfarinl* or phenprocoumon.19

The bulk laxative  psyllium  has been reponed20 to have 
no eữect on vvariarin, but in  a retrospective cohort study, 
the use oỉ Uuxuhne ÚI patients taking acenocoumarol or 
phenprocoum on vvas assodated with raised INRs.21

Among o th e r  gastroin testin a l drugs, a m arkcd  increase 
in  the effect o í vvariarin has be en reported in a patient tvhen 
dsapride was added.22

A study23 ỉn healthy subjects ỉound that aprepittm t caused 
a small decrease in  plasma concentration oí the more actìve 
5-isomer o í vvariarin and there was also a decrease in INR.

A reduction  in  the  response to vvariarin w ith 
development oỉ venous thrombosis has been reponed ỉn a 
patìent receiving m aaỉarine,2* and in another patient 
recãving suựasalazòư.lí
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G ỉn k g o  b i lo b a .  T h e r e  is a  r e p o r t1 o f  a  vvom an s tab ilise d  
o n  w a r ia r in  fo r  ỉ  y e a rs  vvho s u ííe re d  a n  in tra c e re b ra l  
h a e m o rrh a g e  2 m o n th s  a í te r  s ta r t ín g  Ginkgo biloba, possi- 
b ly  d u e  to  th e  a d d it iv e  e íỉe c t  o f t h e  la t te r is  a n t ip la te le t  
ac tìv ity . H ovvever, a  s tu d y 2 in  h e a i th y  su b je c ts  fo u n d  n o  
e v id e n c e  th a t  g in k g o  a f f e a e d  w a r ia r in  p h a rm a c o k in e tic s  
o r  c o a g u la tio n .

1. M anhem MK. Assotíation of Ginkgo biloba wiih tnưacerebral 
hemorrhage. Neuroỉogy 1998; 50: 1933-4.

2. JỉangK tíầ L  Eữect of ginkgo and gingeron thepharmacokinetỉoand 
phannacodynamics of warfarin in healthy subjeas. Br J ơin Pharmacot 
2005; 59: 425-32.

G in s e n g . A  re d u c t io n  in  th e  re sp o n se  to  v v aria rin  w a s  
re p o r te d 1 in  a  p a t ie n t  a h e r  ta k in g  a g in s e n g  p rc p a ra t io n . A 
s tu d y 2 in  h e a l th y  su b je c ts  a lso  ío u n d  a sm all re d u c tio n  in  
re sp o n se . a l th o u g h  a n o th e r  s tu d y 2 Ù1 31 p a tie n ts  í o u n d  n o  
sign iB can t effect-

1. Janetzky K. Morreale AP. Probabỉe imeraaion between warfarin and 
ginseng. Am J Heaith-Sỵit Pharm 1997; 54: 692-3.

2. Yuao c-s. tí ai. American ginseng reduces vvaríarin s eííect in healthy 
patients: a randomixed. controlỉed triaL A m  ỉniern Med 2004; 141:23-7.

3. Lee YH, tí ai. ỉmeractioR benreen warỉarín and Korean red gùtscng in 
patienu wiih cardiac valve replacement. ỉnt J Cardioỉ 2010; 145: 275-6.

G h ic a g o n . A  d o s e - d e p e n d e n t  e n h a n c e m e n t  o f  w a r ia r in ’s 
a n t ìc o a g u la n t a c tiv ity  h a s  b e e n  re p o r te d  w ith  g lu c a g o n .1

1. Koch-Wescr J. Pocentỉatíon by ghicagon of the bypoprothrombineinỉc 
actìon ol waríarin. A nnlttítm  Mtắ ì 970; 72: 331-5.

d u c o s a m i n e .  S ee  D ỉe ta ry  S u p p le m e n ts , p . 1533 .3 .

b n m u n o s u p p re s s a n ts .  S e v e re  b le e d in g  o c c u rre d  in  a  
p a t ie n t  o n  lo n g - te r m  w a r ia r in  a ỉ te r  ỉ to p p in g  azathiopritu.1 
w h ile  o th e rs 13 h a v e  n e e d e d  a n  ín c re a se d  d o se  o f  vvaria rin  
w h e n  g iv en  w i th  a z a th io p r in e .

T h e re  h a v e  b e e n  a  fe w  ca se  re p o r ts  o í ìn te ra c tio n  
b e tw e e n  w a rfa r in  o r  a c e n o c o u m a ro l a n d  ácỉosporin, in  
w h ic h  th e  d o se  o ỉ  t h e  a n t ic o a g u la n t  o r  d d o s p o r in  o r  b o th  
n e e d e d  to  b e  a l te r e d  (see A n tic o a g u la n ts  u n d e r  In te ra c tío n a  
o í  C id o sp o r in , p .  1 9 5 7 .3 ) .

T h e re  h a s  b e e n  a  r e p o r t4 oí leỊlunomide e n h a n d n g  th e  
effec ts o f v v aria rin , c a u s in g  g ross  h a e m a tu r ia  a ỉ te r  th e  
sec o n d  lo a d in g  d o se ; t h e  p a t ie n t 's  IN R  ro s e  ừ o m  3 .4  to  11. I t 
w a s  s ta te d  t h a t  t h e  U K  C SM  h a d  re c e iv e d  4  re p o r ts  o f 
in c re a se d  ữ ỉR  tv ith  le A u n o m id e  u p  to  t h e  e n d  o f  2 0 0 2 . In  
c o n t r a s t  teriỊlunomidi h a s  b e e n  re p o r te d  to  d e c re a se  IN R  b y  
2 5 %  vvhen  g iv e n  w ith  vvaria rin .

1. Sỉngleton JD. Conyers L  Warfarin and axathìoprỉne: an ỉmportant drug 
tmenction. Am J Meẩ 1992; 92: 217.

2. Rotenberg fA .tí*L  E lĩea of axathỉoprine on the antkoaguỉam actỉvity oỉ 
ivarỉarin. A m  Pharmacotker 2000; 34: 120-2.
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L eu ic o h ie n e  a n io g o n is l s .  Zafiriukatt ũ  r e p o n e d  to  d e c re a se  
th e  d e a r a n c e  o f  ỉ -v v a r ia r in .1 U c e n se d  p r o d u c t  in ío n n a t io n  
ỉo r  z a flr iu k a s t S ta tes t h a t  i t  p ro b a b ly  in h ib its  th e  cy to - 
c h ro m e  P 4 5 0  iso e n z y m e  CYP2C9 vvh ich  is in v o lv e d  in  th e  
m e ta b o lism  o f  v v aria rin . P ro th ro m b in  t im e  m a y  b e  sign ifi- 
c a n tly  p ro lo n g e d  w h e n  z a fir iu k a s t i ỉ  a d d e d  a n d  v varia rin  
d o sag e  sh o u ld  b e  a d ju s te d  ac co rd in g ly .

A s tu d y 2 o f  mơntelukast a n d  tv a r ia r in  ỉ o u n d  n o  s ig n iS c a n t 
in te ra c tio n  b e n v e e n  th e  tw o  d ru g s .

1. Suttie Afi. a  al. E0ea of xaGrlukast on the pharmacokỉnetỉcs of R- and s» 
nraríaiin in heaiỉhy men. ơ ùt Pharmacoi Ther 1997; 61:186.

2. Van Hecken, tí a l E0ea of monteỉukast on the phannacoỉdnetía and 
phannacodynamia oí warfarin in healthy voỉunteers. J Qin Pkarmaeoi 
1999; 39: 495-500

L ev o m iso le . A n  in c re a s e d  IN R h a s  b e e n  r e p o r te d 1 in  a  
p a t ie n t  ta k in g  c h r o n ic  vv aria rin  th e r a p y  a f te r  a d d it io n  o ỉ

levamừole and Buorouradl. possibly due to inhibition oí 
warfarin metabolism. Interactìons benveen tvariarin and 
other A uorouradl-contaỉning regimens have been reported 
(see Antìneoplastics, p. 1532.2) but levamisole might also 
be involved. In a  second patient, a similar reacdon was 
reported2 after levamisole and Huorouradl and an  episode 
of bleedỉng subsequently occurred after levamỉsole aỉone.
1. Scaĩíe MA. brael MK. Possỉble đrug ỉntemctỉon bctnreen wariarỉn and 

combỉnatỉon oỉ ỉevamisoỉe and QuorouradL Am Phamacoihir 1994; 28: 
464-7.

2. Wehbc TW, Warth JA. A case oỉ bỉeeding requỉrỉng hospỉtaỉỉxatỉon that 
was lỉkeỉy cauaed by an imeractión betvveen vrarỉarin and levamỉsole. 
ơin Pharinacữỉ Ther 1996; 59: 360-2.

Lipid regukrting drugs. Fibrates have been lepoited to 
in teran  with coumarin anticoagulants. sometimes to the 
point oỉ haem onhage. Bezafibrate has been icponed to 
enhance the eííect oí phenprocoum on’ and warfarin,2 and 
fenofibratéi  and gemfibroátt-Ị have been reported to 
enhance the eíĩect of vvariarin. although a study4 in 
healthy subjects ỉound that gemSbroãl slightly decreased 
plasma-vvaríarin concentrations. The mechanism of any 
interaction betvveen coumarins and ũbrates is not dear; a 
combìnation of pharmacokinetic and phannacodynamic 
ía a o n  has been suggested.5

Interactions may also occur betvveen statins and 
coumarin anticoagulants. and small studỉes and case reports 
have described increased vvarỉarin activity, and sometimes 
bleeding, vvith flưvaslatin.7'', lovasiũtin,10 rosuvasuuừt1 ‘-12 (also 
tvith acenocoumarol13), and ỉim vaítatini*-ỊỈ (also vvith 
acenocoumarol16), although there are also repons in vvhich 
no effea was seen.17' 19 Licensed product iníormation for 
pravastatin States that no change in wariarin activity has 
been seen in patients given both drugs, although there has 
been a repon20 oí bleeding in a parient taking Ouindione 
when pravastatin was added. An epidemiological study21 in 
patients stabilised on vvariarin íound th a t risk of 
hospitalisation from gasưointestinal bleeding was raised 
when atorvastatin, Auvastaún, or simvastatin. but not 
pravastatin, vvas added to therapy. A suggested mechanism 
was inhibitỉon of vvariarin metabolism Via the cytochrome 
P450 isoenzyme CYP3A4, with pravastatin being noted as 
the only statin among these not signihcantly metabolised by 
cytochrome P450 isoenzymes. In the case of simvastatin, 
inhibition of both CYP2C9 and CYP3A4 has elsewhere been 
suggested22 as a mechanism. A study21 of health subjects 
shovved no interactìon betvveen pitavastatàt and warfarin.

Dextrothyroxine increases the anticoagulant eííect of 
vvaríarin sodium24-25 and dicoumarol.2*

Colestyramine has reduced wariaiin's semrn concentra- 
don27 and halí-lUe2* as vvell as its actìvity.27-2* The 
mechanisms of this interaction indude binding of vvariầrin 
to colestyramine and reduced absorpúon;27 the enterohe- 
patic recyding of vvariarin may aỉso be interrupted.2* 
Phenprocoumon's activity has also been reduced by 
colestyramine.2’ However, colestyramine can also reduce 
vitamin K absorption, and this may result in  hypopro- 
thrombinaemia and bleeding.

Use of ơmega-3 fa tty aáds (as fish 'bil preparations) in 
patients taking vvariarin and other antíthrombotics has be en 
assodated with INR elevatìon30 and subduial haematom a.31 
Hovvever, controUed studies in patients taking fish oil and 
wariarin32-33 have ỉailed to show an  eífea  on bleeding 
episodes or bleeding tráie.

Benịluorex7* and coUỉtipoP5 have been repoiteđ not to 
interact with phenprocoumon.
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Menthol. SigniAcant decreases in INR have been 
reported'-2 in patients stabilised on warfarin when 
menthol cough preparanons were taken.

1. Kassebaum PJ, tí al. Possible warfarin ỉnteractíon vrith menthol cough 
drops. Ann Pharmaather 2005; 39: 365-7.

2. Coderre K. tí «L Probable warfarin interacdon with mernbol cough 
drops. Pharmaathtrapy 2010; 30: ỉ 10.

Pesticides. Chlorinated insectiddes diminished the activity 
oỉ warỉarin in a paúent. 1

1. Jeffery WH. tí ai. Loss oỉ vvarỉarin eữect aíter occupanonal insectídde 
exposúre. JAMA 1976; 236: 2881-2.

Piracetam. Piracetam caused an increase in prothrombin 
time in a patient who had been stabilised on vvariarin. 1

1. Pan HYM. Ng RP. The eỉỉect of Nootropil ỉn a patíent on waiỉarỉn. Eur J 
ain  Pharmacol 1983; 24: 711.

Sex hormones. There have been reports of steroids with 
anabolic or androgenic propertíes enhancing the activity 
of anticoagulants to the point of haemorrhage. Reports 
have covered oxym etko lone  and warfarin1’J or acenocou- 
marol;4 Ỉta n n o ỉo l and warfarin5-6 or dicoumarol;7 ethyỉestre- 
n o l and phenindione;1 n o rcth a n d ro lo n i and dicoumarol:’ 
m ethyltestosterone  and phe^ ^ ^ ! ! ^ ^ 10 and daru a a ỉ and 
warfarin. 1113 The manuíacturer o i o xa n d n lo n e  States that 
an 80 to 85% reduction in warfarín dose was needed 
when oxandrolone was added to treatment. The mechan- 
ism of this interaction is not đear although it is considered 
that it is not caused by altered pharmacokinetics. Steroids 
with a 17-a-alkyI substituent appear to be most involved. 
but there has been a report of topically applied testo- 
sterone, which does not have su ch a substituent. enhan- 
cing warfarin. 14

A reưospecúve study15 of women receiving anticoa- 
guỉant therapy who were started on HRTỈound that tíbohm e 
enhanced the eỉfect of vvarỉarin and oỉ phenindione, 
possibly due to its androgenic properáes. Tlbolone again had 
a similar effect on warfarin in a prospective study in 16 
healthy women.“

O ral co n tra cep tives  have also been implicated in 
interactions. However, while the eííects oi dicoumarol 
were diminished by a combined oral contraceptive, 17 those 
of acenocoumarol were enhanced by other preparadons.1* 
Combined oral comraceptives have inơeased the clearance 
oí phenprocoumon vvithout altering the anticoagulant 
effecL19 There has also been a report20 of a smgle course of 
levonorgestrel for emergency contraception increasing the 
efíect of warfarin.
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sĩanoxoẳol Pharm J 1985; 234: 73-4.
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17. Schrogie JJ, ứ aL BHea oỉ onỉ oontracepcives on vitsmỉn K-dependent 
dottỉng actỉvity. ơin Pharmacoi Ther 1967; 8: 670-5.

18. de Teresa E, tí ai. ỉnteraction between antỉcoaguỉanu and 
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St John's wort. St John's wort has been reported to reduce 
the andcoagulant effea of warfarin.1

I. Yue Q-Y. tí ai. Saíety of St John's won (Hypericum períoratum). Lanetí 
2000; 333: 576-7.

Thyroid and antithyroid drugs. Since response to oral 
anticoagulants is dependent on thyroid status an interac- 
tion between oral anticoaguỉants and thyroid or 
antithyroíd drugs might be expected. Thyroid compounds 
do enhance the áctivity of oral antìcoagulants possibly by 
increased metabolism of clotting íacton. The eữect oỉ dex- 
trothyroxme is discussed under Lipid Regulating Drugs, 
p. 1534.3. Antithyroid compounds have not, however, 
been reported to diminish the eữ e a  oỉ anticoagulants and 
paradoxically propylthiouraáỉ has been reported to have 
caused hypoprothrombinaemia (see Effects on the Blood, 
under Carbimazole, p. 2335.2). However, in a patient 
given thiarmaoU for Graves' disease, the response to warf- 
arin varied depending on his thyroid status and thiama- 
zole dose.1

1. Busenbark LA, Cushnie SA. Effea of Graves' dỉsease and methimaxole 
on vvaríarin andcoaguỉatíoa. Am Pharmaather 2006: 40: 1200-3.

Tobacco. A systematic review and meta-analysis of 13 stu- 
dies oỉ the eííects oỉ smoking on vvaríarin1 conduded that 
smoking can increase warfarin dearance, leading to 
reduced warỉarin eííects, thus smokers may need slightly 
higher doses; smoking cessation could thereíore, conver- 
sely, enhance warfarin ettects. Close monitoring of 
smoking status during waríarin therapy is advised.

1. Naihisinvan s. tt al. Assesáng evidence oi interacáon betwMti ỉmoking 
and vnrtarin: a systematic rẽview and meta-analysis. Chtst 2011: 139: 
1130-9.

ubidecarenone. Decreased INR values and reduced eỉfect 
oí ìvaríarin have been reported1 in 3 patients given ubide- 
carenone.

1. Spigset o. Reduced eỉlea of warfarin caused by ubỉdecarenone. Lancet 
1994; 344: 1372-3.

Vaccines. There have been a few repons of increased 
prothrombin time and bleeding in warfarin-stabilỉsed 
patients after irtfluenza vacãnation• in 1 case a íatal intracra- 
nial bleed was possibly due to such an interaction.1 How- 
ever, studies have [ound only a small or inconsistent 
increase in vvariarin activity2-3 on vacdnation, or no 
eổect.4'7 One study suggested that influenza vacdne 
decreased rather than increased the prothrombin túne.* In 
a group of patients on long-term acenocoumarol therapy, 
iníluenza vacdnation had no eữ e a  on acenocoumarol 
actívity.9

1. CarroU DN, Carroll DG. Patal intracranỉaỉ bỉeed potentỉally due to a 
vrsrỉaiin and iníluenza vaccine ỉnteractíon. Am Pharmaaứter 2009; 43: 
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3. Weibert RT, tí al ESea of inAuenaa vacdne in patíents receỉvừìg long- 
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4. Lỉpsỉcy BA, tí ai. ỉnũuenxa vacdnatíon and vvaríarin antícoagulatíon. 
Am intem Med 1984; 100: 835-7.

5. Scott AK, tí al Ladt ỡf eãect of ỉnfluenza vacdnadon on warỉarỉn ỉn 
healthy voỉunteen. BrJơin Pharmacoỉ 1985; 19:144P-Ỉ45P.

6. Gomolỉn IH. Lack oỉ eữect oí ỉnũuenxa vaccine on warfarin 
antícoaguỉatíon in the eỉderỉy. Can Međ Assoe J 1986; 135: 39-41.

7. lorỉo A. tí aL ỉnílueiưa vacdnadon and vitaimn K antagonỉst treatment: 
a pỉacebo>controỉled, randomứed, double-blỉnd crossover study. Arch 
ỉntem Med 2010; 170: 609-16.

8. Bussey HL Sakỉad JJ. Eữea oỉ influenza vacdne on chronic warfarỉn 
therapy. Drug Inteii ơin Pharm 1988; 22: 198-201.

9. Souto JC  tí ai. Lack of eữea QỈ ỉnfluenza vacdne on antícoaguladon by 
acenocoumaroỉ. A m  Pharmaaúm  1993; 27: 365-8.

VHamins. Since vitamin K reverses the eữects of oral 
anticoagulants, it is not surprising that there have been 
reports of acetơmenaphthme and phytomenadũme redudng 
anticoagulant activity, or of foods or nutritional prepara- 
tìons containing vltamin K compounds doing the same.

Occasional reports of ascorbic add redudng the activity oỉ 
warfarinL1 have not heen conhnned in subsequent 
studies.3’4 There have also been isolatcd reports suggesting 
that vitamin E may enhance the activity oỉ waríarin5 or 
dicoumarol6 although no effect was íound in- a stuđy7 of 
patients recrivỉng warfarin and vitamin E. There has also 
been a repoit of elevatedlNR (greaterthan 12.3) inapatíent 
on vvaríarin ỉollovving the use of modiõed-release nừotítt- 
amide.*

1. Rosenthal G. Interactìon of ascorbic add and w»rfaiin. JAMA 1971; 213: 
1671.

2. Smith EC, tí aL ImeractỉOQ of ascorhic add and waifarín. JAMA 1972; 
221: 1166.

3. Hume K .tíaL  Imeracdon of ascorbỉc add and vraiỉarỉn. JAMA 197Z*219: 
1479.

4. Feetam CL tí aL Lack oỉ a cQnỉcaily ỉmportant interacdon bemeen 
vvaríarin and ascorhic add. Taxuoi Appi Pharmaai 1975; 31: 544-7.

5. Conigan JJ, Marcus PL Coaguỉopathy assodated wíth vỉtamỉn B 
ingesdon. JAMA 1974; 230: 1300-1.

6. Schrogỉe JJ. Coaguiopathy and £at-soỉuble viumins. JAMA 1975; 232: 
19.

7. Kim JM, Whỉte RH. Eữect oí vỉtamỉn 6 on the antícoaguỉant response to 
warfarin. Am J Cardiol 1996; 77: 545-6.

8. Christopher A. Critícalỉy elevated INR in a padent on warfarín after 
increase in extended-rdease nìadn dose. Am  Pharmacother 2011; 45: 
e58.

Pharmaeokinetics
VVariarin sodium is rcadily absotbed bom the gastto- 
intestinal tract; it can also be absorbed through the skin. Ít is 
extensively bound to plasma proteins and its plasma halỉ- 
liie is about 40 houis. It crosses the placenta but does not 
occur in signiAcant quantíties in breast milk. Warfarin Is 
used as a racemic mixture; the S-isomer is more potent. The 
R- and S-isomers are both metabolised in the liver. The S- 
isomer is metabolised more rapidly than the R-isomer, 
mainly by the cytochrome P450 isoenzyme CYP2C9, which 
shovvs genetíc polymorphism; other isoenzymes are also 
involved in the metabolism of the R-isomer. The stereo- 
isomers may be affected (Merently by other drugs (see 
Interactions, p. 1529.3). Metabolites, with negligible or no 
anticoagulam activity, are excreted in the urine íollovving 
reabsorption from the bile.
Reíerences.

1. Mungall DR. tí aL Popuỉaàon phaimacoicineúa of racemic vraríarỉn in 
aduỉt patíents. J Pharmacotinet Biopham  1985; 13:213-27.

2. Hoưord NHG. Cỉlnỉcaỉ pharmacokỉnetics and pharmacodynamỉa oỉ 
warfarìn: undeistandỉng the dose-eữecỉ relatíonshỉp. CUn Pharmacokintí 
1986; 11: 483-504.

3. Takahashỉ H, Echỉaen H. Phannacogenetícs oỉ warỉarin eUmỉnatíon and 
ỉts dỉnical impỉỉcatiom. Ctín Pharmacokintí 2001; 40: 587-603.

4. Lane s, ứ ai. The popuỉatỉon pharmacokinetics oỉ R- and s-wariarin: 
eSea oí genetỉcand dỉnỉcal ỉacton. BrJG ừi Pharmaal 2012; 73: 66-76.

Preparations
Propríetary Praparations (details are given in Volume B)

Single-ingredient Praparalions. Arg.: Circuvit: C oum adin ; Aus- 
traL: Coum adin; M arevan: Beíg.: M arevan: Braz.: C oum adin; 
M arevan; M a r ta rin t; Caitad.: C oum adin; Otũr. C oum adin : Cz.: 
Lavvarin; Denm.: M arevan; W aran; Fin.: M arevan; Fr.: C oum a- 
dine; Ger.: C oum adin ; Gr.-. M arevan; Panwarfin; Hung.-. M ar- 
íarin; India: U niw arfln; Warfc Ittdon.: Sínurc-2 ; IrL: W arfan t’ 
Israel: Coum adin; ItaL: C oum adin ; Jpn: A relarin ; VVarlin; 
Malaysia: C o u m a d in t; O ríarin; Mex.1 C oum adin ; Norw.: 
M arevan; NZ: Coum adin; M arevan; Phữipp.: C oum adin; 
W arik; Zyfarin; PoL: W arfin; PorL: Vartĩne; Rus.: M arevan  
(MapeBaH); W aríarex  (Bapộapeicc); Singapore: C o u m a d in t; 
M arevan: O r ía rin t; Spain: A ldocum ar; Swed.: VVaran; Thai.: 
B etarin; Cogulax: Fargem; M aíoran: M orỉatin: O ríarin ; T u tam t; 
Zydarin; Turk.: C oum adin ; O r ía ria ' UK: M arevan; USA: Cou- 
m adin ; Jan to v en ; Veneĩ.: A nasm ol; Coumadin; C um ar.

Pharm acopoeial P reparations
BP 2014: vyaiíarin  O ral Suspension; W arfarin Tablets;
U SP 36: VVaríarin Sodium  for Inịectíon; W arfarin  Sodium  
Tablets.

Xantỉnol Nicotỉnate (BAN, riNNi
tontinòlinĩkotináàttirÈàritynoĩu nikotynian; Nicọtìnato đe 

.xantìnol; SK-331A; Xarrthinol Niacínaté (USAN); Xarithinoỉ 
( í̂cotinate; Xanthinol nikotinát; Xantìnol,: Nicotinate de; 

.xàntirtol, nlcotinato de;. Xantinoli Nicotinas; Xantinolnikoti- 
nat; KcaHTtdHona HnKOTHHaT.
.7-{2-Hydroxy-3-K2-hydroxyethỹl)methylarnino}propyl}theo- 
phylline nicotinate.

:',Q jH21 N5CX|,CsHsNp2=434.5 . ..
iCAS— .437-74-1.. ........ ..........  . ‘
"àtị:  — C04AD02. C-

The Symbol t  denotes ạ preparation no longer actively marketed
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Pharmacopoeias. In Chỉn, and Pol.

ProMẹ
Xantinol nicotinate is a vasodilator with general properties 
simiỉar to those oỉ nicotínic add (p. 2083.1), to which it is 
slowly hydrolysed. Xantinoỉ nicotínate is used in the 
management oỉ peripheiaỉ (p. 1272.3) and cerebral vascular 
disorders (p. 1269.2) and in hyperlipidaemias (p. 1248.1). 
Oral doses of up to 3 g daily may be given. It has also been 
given by intramusculăr OT slow intravenous injection.

Preparotíons
Propriatary Preporotíons (details are given in Volume B)

Sngie-ingredÌMt Preporotions. Chirut. Ao Li Ao Chang
Long Qing (-tè**)! Er Fu Mai (£*Ì5): Fei Ke Mai Kang (ip 
3S*flf); Fu Tong (.?■*); Hai Fu Wei (*;*£); Hai Si BỊDa (*  

ÌẺ); He Xỉng Xmgkang (ỉtil); Ni Fen SìịẼĩĩĩP);
Qia Ke (tê_JĨ); Sai Tong (# # ) ; Tai Wei Tong ( ík íil) ;  Tian 
Nuo Xin (^ỈStt); Vẹdnn (* £ * £ ) ;: Xi Mei xin (#£/*): Xin 
Pu Lu Tong Yan Bi Er Yi Mei (tíìSO; Yi
Ting (tân-); Zuo Nuo (2E$); Cz: Xanidilt: Ger.: Complamin 
speãalt; Hung.: Xavint; India: Complamina; Netk.: Compla- 
min; Poỉ.: Sadamint; Rus.: Xadnate (KcaTHHar); Switz: Com- 
plaminf.

Xemilofiban Hydrochloríde ỊUSAN, riNNMỊ 
Hidrođoruro de xèmiloíibán; SC-54684A; ; Xémiloíiban, 
Chlortiydrate de; Xemiloíìbán, hidrodõrurò dè; XemiloAbani 
Hydrochloridum; KceMM/io4iM6aHa rnflpoxnopnfl.
Ẹthyl' (3S)-3-{3-[(p-amidinophenyl)cafbamoyl]propionami- 
doỉ-4-pentynoate monohydrochlorìde. 
Cl8HaN,O^Ha=394.9
CAS — 149820-74-6 (xemibíìbơn); 156586-91-3 (xemilotìban 
hydrochlorìde).
úm — HIU55WBI80. ^

ProA'/e
Xemilohban is a glycoprotein nb/ma-receptor antagorúst. It 
has been investigated as an oral antíplatelet drug ỈOT the 
management of thromboembolic disorders su ch as unstable 
angina, and after angioplasty, but resuỉts have been 
disappointing.
Reíerences.

ỉ. 074011 ww, a ai. Long-tenn ưeatment wỉth a pUteỉct gỉycoproiein* 
receptor antagonist aíter percutaneoos coronary revascularứation. N 
Sngl J  iẩtắ  2000; 342: 1316-24.

2. Brugts JX et aL Reỉaóon oi períproceduial bleedỉng compỉỉcatíons and 
long-tenn outcome in patíems undergoing percutaneous coronary 
revascularỉzatỉon (ừom the Evaluatíon oí Oraỉ Xemik>fiban ỉn 
Controũỉng Thrombotic Events [EXC1TE] Tríal). Am J Cardioi 2009; 
103; 917-22.

X i p a m i d e  /SAN, USAN, riNNì ®
Be-1293; Ksipamidi; MJF-10938r.Xipamìd; xipamida; Xipami- 
dum; KcvinaMMfl. • . • - . ..
4-Chlorọ-5-sulphamoylsalicyleH2',6'-xylidide; S-(Aminosul- 
phoriyl)-4-chlórọ-N-(2,6-dirTÍethylphenyt)-2-hydroxy-benza- 

'm idè:-1: -■ .* r  . -  7". ' 
C lsH,sClNAS=354A v
CÁS — 14293-44-8 11 .
ATC—  CÒ3BAỊ0:, V ■ .'v, ,,
AlXlVet —  QC03BAỈQ. ĩ  . '
UNII —  4S9EYONUEO

Uses and Administration
Xipamide is a diuretíc structurally telated to indapamide, 
with actions and uses sứnilar to those of the thiaáde 
diuretics (see Hydrochlorothiaáde, p. 1403.2). It ỉs given 
orally ỉor hypertension (p. 1251.1), and ỉor oedema, 
includỉng that assodated with heart ỉailure (p. 1262.3).

Diuresis begins about 1 or 2 hours after an oraỉ dose, 
reaches a peak at-4 to 6 hours, and lasts for about 12 hours.

In the treatment of hypertension the usual dose is 
2 0  mg daily as a single moming dose, either alone, or with 
other antihypertensíves. In some padents a dose oí lOmg 
daily may bẽ adequate. In the trẽatment of oedem a the 
usual initial dose is 40 mg daily, subsequently reduced to 
2 0  mg daily, according to response; in resistant cases 80 mg 
daily may be requứed.
Reíerences.

1. Prichard BNC Brogden RN. Xĩpamkìe: a revỉenr of its phannacodynamỉc 
and phannacoỉdnẽtỉc pcoperties and therspeutỉc eíBcacy. Drup Ỉ98S; 
30: 313-32.

2  Knauí He Mutsdìlcr B. 2or vnrkungswd$e von Xỉpamỉd und sdner 
Kỉassifizỉerung ab 'Low<ciBng-Dhirctlkum': pharmakodynamiỉche 
und phannakoklnetỉsche Unteỉsuchungen an gesunden Probanden 
sowỉe beỉ Nlertn- und Lebeitoanken. Annem itteiỊdrtàamỊ 2005; 55:1- 
14.

Adverse Effects, Treatment, and Precautions
As ỉor Hydrochlorothiaãde, p. 1404.2.

Effects on eiedrotyte baiance. Although reductions in 
plasma-potassium concentrations vvith xipamide have 
been shovvn to be on average comparable with those pro- 
duced by thiazide and loop diuretics at equipotent doses, 1 
there have been several repons of marked bypokalaemia 
in individual patients. Asymptomatic hypokalaemia was 
reported in 4 of 5 patients2 (serum-potassium concentra- 
tions of less than 3.4 mmol/liưe) and in 3 of 13 patients’ 
(serum-potassium concentrations of less than 3.0mmol/li- 
tre). Severe hypokalaemia resultìng in ventricular arrhyth- 
mias has been reponed aíter xipamide used alone4 or with 
indapamide.1 Proíound elecơolyte disturbances with 
altered consciousness and ventiicular extrasystoles 
occuưed in a patient taking digoxin aíter the addition of 
xipamide íor 10 days.6 A case of hypokalaemic periodic 
paralysis associated with xipamide use has also been 
reported.7

1. Pnchard BNC Brogden RN. Xipamide: 1  review ol tu phannacodynamic 
and pharmacoỉdneric pnpenies and therapeutic cíHcacy. O ntỊt 1985; 
30: 313-32.

2. Weứsberg p, Kendall MJ. Hypokaỉaemia and xỉpamide. BMJ 1982; 284: 
975.

3. Raỉtery EB. et ai. A stuđy oí tbe anúhypenensỉve action oi xipamide 
usng arobulatory inưa^anerial roonitonng. BrJ ơin Pharmaaỉ 1981; 12:
381-5.

4. Aỉimann p, Hambỉln JJ. Ventricular Qbrillatíon induced by xipamỉde. 
BMJ 1982; 284:494.

5. Bouỉton AJM. Uardỉsty CA. Ventricular arrhythmỉas predpitated by 
ưeaonen! wiih non*ihỉazỉde dỉuretỉcs. Proaitíaner 1982; 226: 125-8.

6. Bentỉey J. Hypokalaemia and xỉpamỉdc. BMJ 1982; 284: 975.
7. Boulton AJMa Hardỉsty CA. Hypokalaemic pcriodic paraỉysỉs predpitated 

by diuretỉc therapy and mỉnor surgexy. Potìgraấ Med J 1982; 58: 106-7.

Hepatỉc ỡnpairment. For a recommendation that áp- 
amide should be given with caution to patients with liver 
disease. see under Pharmacokinetícs, below.

Inỉeractìons
As ÍOT Hydrochlorothiaáde. p. 1406.1.

Pharmacokinetics
Xipamide has been reported to be well absorbed from the 
gasơointestinal trao. Absoipdon is íaứly rapid and peak 
plasma concentrations OCCUI within 1 or 2 houis oỉ oral 
doses. It is 99% bound to plasma proteins, and is excreted in 
the uiine, partly unchanged and partly in the ỉorm oí the 
glucuronide metabolite. It is leponed to have a plasma halí- 
Uíe oí about 5 to 8 hours. In patients with renal impairment 
excretion in the bile becomes more prominent.
Reíerences.

1. Beermann B, Grỉnd M. Qlnỉcaỉ phannacokỉnetỉa o ỉ Sonic newer 
diuretics. Qin Pharmacokmeí 1987; 13: 254-66.

Hepatic impairment. Xipamide was present in the plasma 
and ỉn asdtic Quid in padents tvith liver drrhosis in pro- 
portĩon to the protein content oỉ the respective compait' 
ments. 1 The amount oí drug excreted into the uiine was 
much greater in patients with liver disease than in healthy 
conơol subjects. This was attributed to a diminution in 
hepatic elimination, which could result in signihcant 
eSects on the cĩinical response to ãpamide. Thus paúents 
with cholestasis could have an enhanced response to xip- 
amide. On the other hand drrhotic patíents with the 
hepatorenal syndrome may be resistant to diuretics. Xip-

All cross-reíeiences reíer to entries in Volume A

aroide should be used vvith caution in patíents with lỉver 
disease.

ỉ .  Knauỉ ỸLttaL  Xỉpamỉdc đỉspodtíoo ỉn lỉver drrbosỉs. ơ in  PharmacoỉVưr 
1990; 48: 6 2 8 - ỉ i

Renai impairment. After single oral and intravenous doses 
of xipamide 2 0  mg the drug appeared to be completely 
absorbed hom the gastrointestinal tract. 1 The mean elimi- 
nation halỉ-liỉe in healthy subjects was 7 hours and two- 
thúds oỉ the dearance was by extrarena] routes. There 
was some accumulation in patíents with chronic Tenal ỉail- 
ure, with a calculated elũnination halỉ-Uỉe oi 9 hours in 
end-stage renal disease.

1. Knauí Ha Mutschỉer E. Phannacodynamỉcs and phannacddnetỉcs of 
ùpamỉde ỉn patỉents wỉth noimaỉ and ỉmpaired Iddney function. Eur J 
Cằn Pharmaâl 1984; 26: 513-20.

Preparations
Propmtary Prapcvohons (details are given ỉn Volume B)
Sũiflle'ingredienl Preparotions. Auỉtrùr. Aquaphoril; Ger.: Aqua- 
phor; Aquext; Xipa-Isíst; Xĩpa; Xipagamma; ĩndia. Xipamid; 
Porí.: Diurexan; Spain: Diurex; UK: Diurexan; Ukr.: Xipagam- 
ma (KcHnoraMMa).
A^ulh-mgredient PrepomHons. Ger.: Neotri.

Zofenopril Calcium ỊSAt-JM, USAN, riNNhy
Calcii Zpfenoprilum; SQ-26991; zófenppril cálcico; Zofénoprii 
Calcique; Kanbqnii 3cxị)eH0npn/i.
Calcium salt pf (4S)-H(2S)-3-(Benzy)thiũ)-2-methylprppio- 
nyi]-4-(phenylthioK-proline.
C44H„CaN2ÓaS4=8972
C4S —  81872-10-8 (zofenopriO; 81938-43-4 ừoíenopril 
cakium).
ATC —  C09AA15.
ATC Vet —  QC09AA15. 
u m — 88EQ329PU2.

Profi'/ẹ
Zoíenopdl is an ACE inhibitor (p. 1282.2) that is used in the 
management of hypertension (p. 1251.1) and myocardial 
iníarction (p. 1257.1). Ít owes its activity to the active 
metabolite zofenopriIat (SQ-26333) to which it is convened 
aher oral doses. It is given orally in a usual daily 
maintenance dose of 30 to 60 mg of the caldum salt, as a 
single dose or in two divided doses.
Reíerences.

1. Ambrosỉoni s , et a i The eííect ữí ứic angiotensln-convcning-en2yTiic 
ỉnhibitor zoỉenoprỉl on mortaỉity and morbỉdỉiy aỉier anierỉor 
myocardlaỉ iníarctìon. N ErtgidMed 1995; 332: 80-5.

2. Borghỉ c  *t ai. Eơects oí the administratíon oỉ an angỉotensin- 
convening enzyme ưìhibiior duxing the acuie phase of myocardiaí 
inỉarctíon ỉn patíents wixh anerỉaỉ hypertension: SM1LE study 
investígators; Survival oỉ Myocardỉaỉ Inỉarction Long-icrm Evaỉuatỉon. 
Am J Hỵpcrtaư  1999; 12: 665-72.

3. Borghi c , ĩt aL A review oí the angiotenán-converring enzyme 
inhibũor. Zí>fenopril. in the treatment of car^ìovascular dỉseases. Expert 
opin Pharmacoíher 2004; 5: 1965-77.

4. Buỉkema H. Use oỉ che ACE inhibitor zoỉenopril in the ưeatment of 
ischemic heart dỉsease. Expert Rey Cardiovasc Ther 2006; 4: 631-47.

5. Axnbrosỉonỉ E  DeSning the role otf xoỉenopril in the management oí 
hypcrtension and ỉschemỉc heart dỉsorders. Am J Cardiovasc Drugs 2007; 
7: 17-24.

Preparotions
Propnetary Preparations (details are given in Volume B)
Single ingradient Preparoỉions. Austrùr. Biírib Zofenib Belg.: 
Zopianol' Chũc. BiừilỲ: Fin.: Bihữh Zofenib Fr.: Teoula; Zoíe- 
nil; G rZofepríl' ZopranoL’ IrL: Zofenil' ItaL: Bưtik Zandpres; 
Zopranob Nttíi.: ZofiL Zopranol; PorL: ZofeniL ZopranoL Rus.: 
Zocardis (30KapAHc); Singapore: BibiL' Switz.: Zofenil-t-; Turk.: 
Zoprotec Ukr.: Zocaidis (3oKapAHC)t-
MuK-mgredient Praporations. Auítrúr Bihil Plus; Zofenil Plus; 
Beíg.: Zopranol Plus; Dam.: Zoíenii Comp; Fin.: BUril Compt; 
Zofenil Comp; Fr.: Coteoula; Zofenilduo; Gr.: Zofepril Plus; 
Zopranol PIus; bi.: Zofenil Plus; lUtL: Biỉriãde; Zantipride; 
Zopraáde; Neth.: Zofil HCTZ; Zopranol HCTZ; PorL: Zoỉenil 
Plus; ZopranoI Plus; Spaùv. Zofenil Diuf; Zopranol Diut; Switz.: 
Zofenil Plurị-; Turk.: Zoprotec PIus; Ukr.: Zocardis Plus (3orap- 
itHC rbuoc)f.
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Chelators Antidotes and Antagonists
The drugs induded in this chapter act in a variety of ways to 
counter the toxic ehects of exogenous and ẽndogenous 
substances in the body. They are thereíore used in the 
management of poisoning and overdosage, to protect 
against the toxidty oỉ drugs such as antineopiastícs, and in 
the management of metabolic disorders such as Wilson's 
disease where toxic substances accumulate.

The main groups oỉ drugs used indude:
• antagonists, such as the opioìd antagonist naloxone, that 

compete with the poison for receptor sites. Other 
antagonists act by blodđng substances that mediate the 
eữects of the toxin; atropine (p. 1310.2) acts hỉ this way

• chelators and other drugs that foim complexes with the 
toxin. This may reduce absorptìon oí the toxin from the 
gastrointestinal tract inactivate OT reduce the activity of 
the toán. or increase its elũninadon

• drugs that affect the metabolism of the toxin. Some 
antidotes, such as ỉomepizole in methyl alcohol 
poisoning, act by redudng the rate of metabolism to a 
toxicmetabolite; alcohol (p. 1733.1) has a similar action. 
Others, such as methionine and glutathione, piomote 
the formation of inactive metabolites; acetylcysteine 
(p. 1652.2) also acts in this way

• drugs that protect against the adverse effects oí the toxin. 
Caldum ỉolinate (p. 2066.3) is used for this purpose in 
methoưexate overdosage.

Ảcute poisoniriQ
In the management of suspected acute poisoning it is often 
impossible to detennine the identity oí the poison or the size 
oi the dose received wlth any certainty. Symptoms of acute 
poisoning are írequendy non-spedfic, particularly ỉn the 
eaiỉy stages. Moreoveir, few poisons have spedĩic antìdotes 
or methods of eliminadon. and the mainstay oỉ ưeatment 
for patients with suspected acute poiỉoning is thereỉore 
symptomatic and supportive therapy; in tnany cases 
nothing further is required. Supportíve care in poisoning 
may indude:
• maỉntenance of the ainvay, if necessary by intubation
• ensuring adequate ventilaúon
• managing shock or hypotension. mainly with intra- 

venoũs Huids
• assessing consdousness and mental status and managing 

any immediate predpitating causes. Patients who are 
unconsdous or who have respữatory depression may be 
given naloxone, particularly if opioid overdosage is a 
possibility. Some centres also recommend the routine 
administration of glucose to all unconsdous patients 
since hypoglycaemia may be a cause oỉ unconsdousness, 
although bĩood glucose measurements should be 
obtained fint vvhere ladlities are immediately available

• monitoring ỉor and comrolling arrhythmias (although 
use of antìarrhythmic drugs may not be appropriate)

• monitoring for and controlling convulsions, usually wỉth 
a benzodiazepine such as diazepam or lorazepam in the 
Brst instance

• managing hyper- or hypothermia with cooling measures 
or vvarming

• managing addosis and Quid and electrolyte imbalances 
SpetíSc antidotes are available ỉor several poisons and are 
the prìmary treatment where there is severe poisoning with 
a knovvn toxin. They may be life-saving in such cases but 
their use is not vvithout hazard and in many situadons they 
are not necessary; their use should not predude relevant 
supportive ơeatmenL

Measures to reduce or prevent absorption of the 
poison are widely advocated. For inhalational poisoning the 
victim is removed hom the source oí poisoning. Some 
toxứis, in particular pesriddes, may be absorbed through the 
skin, and contaminated dothing should be removed and the 
skin thoroughly vvashed to avoid continued absotption. 
Caustic substances are removed hom thè skin or eyes with 
copious irrigation. Hovvever, for orally ingesteđ poisons the 
best method for gastrointestinal decontaminatíon remains 
controversial.
• Acứvated charcoal adsorbs various toxừis and is often given 

to reduce absoiption hom the gastrointestinal tracLu  A 
single dose is mõst likely to be eữective if given as soon as 
possible after ingestìon of a toxin. ideally vvithin 1 hour. 1 
Charcoal is generally well tolerated, although there is a 
risk oỉ aspiration iỉ the airvvay is not adequately 
protected. Repeated doses may bẽ of use to eliminate 
some substances even aíter systemỉc absorption has 
occurred, sụch as those that undetgo enterohepatìc or 
enteroenteric recyding.2

• Active removal of poisons hom the stomach by induaion 
of emesừ OTgastric lavage has been widely used, but there is

little evidence to support its role and there is potential ỉor 
complications.3' 5

biduction of emesừ with an emetic such as syiup oỉ 
ipecacuanha has been used but is no longer 

. recommended ỉor either the home or hospital situation 
since there is no evidence that it improves outcomes, 
there are hazards assodated with its use such as an 
ũtcxeased risk of aspiration,M and it may deiay the use or 
reduce the eỉBcacy oỉ actívated charcoal, oral antídotes, 
and whole bowel irrigation.3 ữ  used at alL it should only 
be in fully consdous patìents, where a potentíally toác 
amount has been ingested vvithin the previous hour, and 
where other measures are unavailable or inapproprìate. 
Hmesis should not be induced iỉ the poison is corrosive or 
Petroleum based, ư the toxin ingested is likely to alter 
mental status or cause $eizures, or ư the patient's 
condition may be adversely aííected by vomitmg.M 
Gastric lavage is aỉso not recommended, 3 but may 
occasionally be considered for potentially Uíe-threaten- 
ing ingestion of non-causdc poisons that are not 
absoibed by actívated charcoal, but only if less than one 
hour has elapsed since ingesúon; it should not be 
attempted if the airway is not adequately protected or for 
peưoleum-based toxins.

• Cathartìa such as sorbitol or osmotic laxaúves (such as 
magnesium dtrate. magneáum sulỉate. and sodium 
sulỉate) have sometũnes been used, but datạ do not 
support their use, either as the sole method of gut 
decontamination or routinely with activated charcoal.6

• Wkole-bơwtl irrigation using a non-absorbable osmotíc 
agent such as a macrogol has been useđ, partìcularly for 
substances that pass beyond the stomach beỉore beìng 
absorbed, such as hon preparations or enteric-coated or 
modiBed-release íormulations, but its roỉe is not 
established.7

• Techniques intended to promote the elimination oi 
poisons hom the body, su ch as haemodiaìyíis or 
haemoperfusion, are only of value for a ỉimited number 
of poisons in a few severely poisoned patients.* Forced 
diuresừ is no longer recommended, although alkalừá- 
sation of the urừte using sodium bicarbonate inhislon may 
have a role for selected poisons.’

Poisons Iníorm ation Centres exist in many countries 
and should be consulted íor more detailed iníormatíon in 
spedhc situatíons; the International Programme on 
Chemical Saíety has compiỉed a world dữectory of poisons 
centres (YeIlow Tox) . 10

1. American Academy of Ciinỉcaỉ Toxicology. European Assodatíon oí 
Poỉsons Centres and Cỉinỉcaỉ Toxỉcologỉsts. Position papen ringỉe-dosc 
activated charcoaỉ. ơừt Taxừữi 2005; 43:61-57. Aỉso avaỉlable au http:// 
www.dintox.org/documems/positionpapers/SingIeDoseAcdvitedChar- 
coalpdí (accesscd 12/04/11)

2. American Academy of Cỉỉnỉcaỉ Toxỉcoỉogy. Europeao Assodatíon of 
PDisons Centres and Cỉỉnỉcal Toxicologísts. Posiổon statement and 
practíce guỉdeỉỉnes on the use of multỈHỈose actỉvated charcoal ỉn the 
treaunent of acute poùonlng. J Taxừoi ơ in  Toxiatl 1999; 37:731-51. Aỉso 
avaỉlable ac hnp://www.dỉmox.orgfdocumems/posịtíonpapers/ 
MultỉpleDoseActỉvatedCharcoaLpdí (accessed 12/04/11)

3. American Academy of Gỉnỉcal Toxicology. European Aỉsocỉatỉon of 
Poisons Centres and Clinỉcal Toxỉcologỉsts. Posỉtỉon papen ipecac symp. 
J Texial Oin Taáeoi 2004; 42: 133-43. Ai so availabỉe at: http://www. 
dim ox.org/docuraentj/positionpapen/IpecacSyrup.pdf (accessed 
12/04/11) CorTectíon. ibid.; 1000.

4. Manoguerra As . Cobaugh DJ. Guidelines for tbe Management of
Poisoning Consensus Panel. Guidelỉne on the use of ipecac syrup in the 
outKỉí-hospital management of íngested poisons. ơ in  Toxicol 2005; 43: 
l - l  0. Aỉso avalỉable au http://www.aapcc.org/archive/
FtnallzedPMGdlns/Ipecac%20Guideline%20-%20finaỉ%20ỉor% 
20JTCT.pdỉ (accessed 12/04/11)

5. American Academy of Clinical Toxicology. European Assodation oỉ 
Poỉsons Centres and Oinỉcai Toxicoiogiỉts. Posiúon papen gasoic lavage. 
J Toáai Qin Toxicol 2004; 42: 933-43. Aỉso avaiỉable au htrp://www. 
cỉintox.org/documents/positỉonpapers/GasỉricLavage.pdí (accessed 
12/04/11)

6. American Academy of Clinical Toxicoiogy. European Assotíatíon of 
Poỉsons Centres and Glnical Toxỉcologỉsts. Poritỉon papen cathartỉcs. J 
Toxicol Clin Tvàool 2004; 42: 243-53. Aỉso avaỉlable ac http://www. 
clỉntox.org/docum enu/posỉtỉonpapers/Cathartỉcs.pdĩ (accessed 
12/04/11) Corrcction. ỉbid.: 1000.

7. American Ácademy of Clinical Toxỉcology. European Aỉsodatíon of 
Poisons Cenỉxes and Gỉnỉcaỉ Toxỉcoỉogists. Positiơn papen whoỉe boweì 
irrigadon. J Toxkoỉ ơ in Toxừoi 2004; 42:843-54. Aỉso avaiỉabỉe au http:// 
www.dÌmox.org/documents/posỉtỉonpapers/WhoỉeBoweUitỉgatỉon.pdf 
(accessed 12/04/11) Correcúon. ibid.; 1000. (dose)

8. Greene SL đ  aL Acute poỉsonỉng: understandỉng 90% oỉ cases ỉn a 
nutshell HttỆTạd Međ J  2005; a i: 204-16.

9. Proudỉoot AT, et a l American Academy oỉ Cỉỉnỉcal Toxỉcoỉogy. European 
Assodation of Poiỉons Centres and Oỉnỉcal Toxỉcelogỉsts. Posỉtỉon Paper 
on urine aỉkalỉnizatỉon. J  Toxicol Cỉin Taxicol 2004; 42: 1-26. Also 
avaỉỉabỉe au http://www.clintox.org/documents/positionpapers/ 
UĩineAlkalinizadon.pdf (accessed 12/04/11)

10. ỉmematỉonal Progranune on Chemical Saíety. VVorid dlrectory of 
poisons centres (Ỹeỉlow Tox). Avaỉỉabie au htq>://www.who.ỉnt/ỉpcs/ 
poỉsons/centre/dỉreoory/en/ (accessed 05/05/11)

Activated Charcoal
Àeịíeve Kool; A-Kbhle; Ãótìí ^mụi-^kôtyịlMilỉũ-AÍmivsua^ 
Aktivált szén; Aktivkohle; Aktivt Kult Aktyvíntosios anglys; 

■;£arốó Actiu; Carbo A r t ^ u s  CarbòvMèdicinálĩspCarbón.1 
activado; Carbone Attivpt Carvão" Atìvado; £harbon. acttvé; 
Oecotorising Charcoal  ̂koii aktivtr;Medịa1rair<íha’réoáÌ;’ Ohlt' 
aktivní; Wẹgiel lecznfczy; Aktmbch Btmèt^AKnÍBMpÒBaHHbiỉĩ 
Vro/Ib. :
CAS — 1629Ĩ-96-6 Ccharcòalh' ;
ATC — A078A01. • - - ->J* 'V,-.-
ATC Ver -  QA07BA01' ’ ‘ t . . ' ì  '■**'’*  ''ƠM/ — 2P3VWU3HỈ0. ■' ■■ ■’ V  .'.
Pharmacopoeias. In O àn., Ettr. (see p. vii), ba., Jpn, us, and 
Vừt.
Ph. Eur. 8 : (Charcoal, Activated). It is obtained hom 
vegetable matter by suitable carbonisaúon processes 
intended to conỉer a high adsorpdon power. A black, light 
powder hee hom grittiness. Practìcally insoluble in alỉ usual 
solvents. It adsorbs not less than 40% of its own weight oỉ 
phenazone, calculated with reíerence to the dried 
substance. Store in airtight containers.
USP 36: (Activated Charcoal). The residue hom the 
destructive distillatíon of various organic materiaỉs. treated 
to increase its adsoiptìve power. A flne, black. odourless, 
tasteless powder, hee hom gritty matter. Thè USP 36 has 
tests for adsorptive power in respect of alkaloids and dyes.

Uses and Administration
Activated charcoal can adsorb many plant and morganic 
poisons induding drugs su ch as saừcỹlates, paracetãmol, 
barbiturates, and tricydlc anddepressants; vvhen given 
orally it reduces theh systemic absotptịon hom the 
gasưointestínal tract and is thereíore used in the treatment 
of acute oral poisoning (p. 1538.1). It is oỉ little value for 
poisoning with strong adds, alkalis, or other corrosive 
substances, alcohols, cyanides, cloíenotane, malathion, 
Petroleum distillates. and metals induding hon. lithium. 
lead, sodium, potassium. magnesium, and mercury salts. 
Adsorption characteristics can be inữuenced by the 
charcoal's partide size, thus điữerent responses may be 
obtained with diữerent preparations.

Activated charcoal is given orally or Via a nasogastric 
tube usually as a slurry in water. A usuaỉ dose for redũction 
oỉ absorption is 50 g, but hỉgher doses (100 g) have been 
used. For maãmum eỉhcacy, activated charcoal should be 
given as soon as posáble (within 1 hour) aher ingestion oỉ 
the toxic compóũnd. For some drugs su ch as those that 
undergo enterohepatic or enteroenteric recyding (e.g. 
phenobarbital and theophylline) repeated dọses oi activated 
charcoaỉ are of value in enhandng íaecal ẹliminatỉon. Doses 
ỉor repeated administratìon in active eliminatíon have 
varied but typically 50 g may be given every 4 hours; 25 g 
every 2 hours or 12.5 g hourly may be better tolerated, but 
eíHcacy may be aữeaed. For dóses in children. see p. 1538.1.

Mixtures such as ‘universal antidote', vvhich contained 
activated charcoal. magnesium oxide, and tannic add. 
should not be used; activated charcoal alone is more 
eiíeaive and tannic add may cause hepatotoxidty.

In ơeatment of poisoning usũig charcoal haemo- 
períusion, activated charcoal is used to remove drugs hom 
the bloodstream. Where available, it may be of value in 
acute severe poisoning by drugs such as the barbiturates, 
carbamazepine or theophylline when other iritensive 
measures fail to improve the condition oí the patient.

Actívated charcoal is used in dressings for ulcers and 
suppurating wounds (p. 1690.1) to absorb bacteria and 
reduce malodour.

Actívated charcoal has been used as a marker of 
íntestinal transit and has also been tried in the treatment ot 
Satulence. Both activated charcoal and vegetable charcoal 
(wood charcoal; carbo ligni) are induded in preparations £or 
vaiious gastrointestinal disorders.

Up to lmL of a suspension oỉ activated charcoal 
40 mg/mL may be úýected subcutaneously aher stereotactic 
or ultrasonic localỉsation oỉ breast lesions to aid exdsion in 
subsequent surgery (vvithin 60 days).

Technỉcal grades of actívated charcoal have been used as 
puriỉying and decolorising agents, íor the removal of 
residual gases in low-pressure apparatus, and in respirators 
as a protection against toxic gases.

Aổministrotion. Actívated charcoal is most commonỉy 
given as a sỉurry in water but this is ohen unpaỉatable 
because of the colour, gritty taste, Iack of Aavour, and dii-

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance vvhose use may be restricted in certain sports ]see p. viii)

http://www.dintox.org/documems/positionpapers/SingIeDoseAcdvitedChar-coalpd%c3%ad
http://www.dintox.org/documems/positionpapers/SingIeDoseAcdvitedChar-coalpd%c3%ad
http://www
http://www.aapcc.org/archive/
http://www
http://www.clintox.org/documents/positionpapers/
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Bculty in swallowmg. 1 Flavourings and other exdpients 
are oỉten added in an attempt to improve palatability, 
altbough the effect of any additives on the adsorptive 
capadty of dtarcoal needs to be conádered. Studies m 
vitro or in healthy subjects indicated that some foods su ch 
as ice cream, milk. and cocoa might inhibit the adsorpdve 
capadty oỉ activated charcoaL vvhereas starches and jams 
appeared to have no eữect.13 CaimẹDose has improved 
palatability although it might also teduce adsorptive capa- 
dty .4-4 Saccharin sodlum, sucrose, OT sorbitol may be sui- 
table ađditives,7 although there may be probiemỉ asso- 
dated with soibitol-containing Products (see under 
Poisoning, below). Chocolate syrup has also been used but 
the svveetness and ũavour may disappear after a ỉew min- 
utes oí contact with the actívated charcoaL' The BNFC 
suggests that activated charcoal suspension may be mixed 
with soft drinks such as caỉfeine-free diet cola or truii 
juices to mask the taste. A more recent study* oí charcoal 
use in children with suspected poisoning íound no evi- 
dence that use oỉ Aavourings improved the success oí 
administration.

1. Sdiolct EC ri al. Evaluaiion of Svc aciivated diarcoal (ormulaiioiu íor 
ỉnhibitỉon oí asptrin absorpúon and palatabilỉty in man. Am J Hosp Pharm 
197«; 35; 1355-9.

2. Levy G. ria/. Inhibidon by ice cream ofthe antidotal eíRcacy of acrivated 
charcoal. Am J Hasp pharm ì 975; 32; 2Ỗ9-91.

3. De Neve R. Antìdoul eỉEcacy ot activated durcoal in preience oỉ jam. 
starch and mllk. Am J Hosp pharm 1976; 33: 965-6.

4. Maihur LK. ri at. Actìvarcd charcoal-earboxYinethylcellulose gd 
ĩormulaòon as an antidotaỉ agent for oralỉy ingested aspirỉn. Am J Hosp 
Pharm 1976; 33: 717-19.

5. Manes M. EtlcCT of carboxymethylceUulose on the adsoipiive capadiy oi 
chaicoal. Am J Hasp Pharm 1976; 33: 1120. 1122.

6. Mathur LK. ri a/. Effect of eaxboxymethylcellutose on the adsotpdve 
capaôcy ữí diarcoal. Am J Hosp Pharm 1976; 33:1122.

7. Cooney DO. Palatabiliry oí luCTose-, sorbitoỉ-, and saccharin-sweetened 
acdvatẽd ehaicoal /onnuladons. Am ]  Hup Pharm 19S0; 37; 237-9.

8. OíteAoudi KC. ri a/. Actívaied charcoal adminismiion in a pediatric 
emergenqt depaitment. Prdiatr SmtTỊ Can 2004; 20:493-8.

Adminisirarion in chỉldren. Acóvated charcoal is used in 
childien for the ơeatment of acute oral poisoning. For the 
reduction of absorption oi poisons, a usual dose is 1 g/kg 
(to a maãmum oí 50 g) given orally or Via a nasogastric 
tube. This dose may be repeated every 4 houn for the 
active eliminatíon of poisons. Iỉ vomiting is a problem. 
smaller amounts oỉ charcoal given hourly or evety 2 
hours may cause less gastric irritatìon. The BNFC recom- 
mends these doses ỉor neonates and dũldren up to 12 
yeais of age; theieaỉter usual adult doses may be ũsed, see 
Uses and Administration, p. 1537.3.

Poisoning. The management oỉ acute poisoning is đis- 
cussed on p. 1537.1. The use oỉ a ỉingle oral dose of acti- 
vated charcoal has become a vvidespread method oi pre- 
venting the absorption of ingested compounds and may be 
superior to gastric emptying. The American Academỹ oỉ 
Clinical Toxicology (AACT) and the European Assodation 
of Poisons Centres and Clinicaỉ Toxicologists (EAPCCT) 
conãder1 that activated charcoal may be used ỉỉ a patient 
presents within 1 hour of ingesting a potenrially toxdc 
amount oỉ a poison known to be adsoibed by charcoal. 
There are insuỉhdent data to support general úse beyond 
1 hour aỉter ingestion. 1' 3 A meta-analysis4 of studies in 
heaỉthy subjects íound that aỉthough the reducrion in 
drug exposure was optúnal when activated charcoal was 
givẹn ìmmediately aỉter diug intake, there was stíU some 
reduction ìn drug exposure when activated charcoal was 
given up to 4 hours aiter drug intake. It has been sug- 
gested that activated charcoal may be given several hours 
after poisoning with modỉhed-release íonnulaúons or 
drugs that slow gastrointestinal transit such as antímusca- 
rinics; however, the National Poũorn ữt/ormation Service in 
the UK considers that there iỉ lỉttle evidence to suppoit 
su ch use.

Multiple aral doses oí activated charcoal have been found 
to enhance the eỉimination of some dnigs and toxic 
substances even aỉter systemic absorpdon. Mechanisms by 
which activated charcoal may increase drug elimination 
from the bođy indude interruption oỉ the enterohepatic 
drculation oi drugs excreted into the bile, teducúon of the 
reabsorptỉon of drugs which diHuse or are acdvely secreted 
into the intestỉnes, and increased elimination oỉ the drug Via 
the gastrointestmál tract when given with a laicative to 
decrease gastrointestinal transit tìme, although the pracúce 
of using charcoal vvith a Iaxative has been questioned.5' 7 
Repeated oral doses oỉ activated charcoal may thereỉore be 
considered for compounds that undergo enterohepatic or 
enteroenteric drculatìon, have a small volume of 
distribution, are not extenãvely bound to plasma proteins, 
and have a low endogenous dearance. A large study* in Sri 
Lanka ỉound that routine treatment with multiple-dose 
activated charcoal was no better than no charcoal or just a 
single dose in redudng mortality from acute selí-poisõning; 
the nature of the poison (mostly pestiddes or oleander), 
time to presentadon. or severity of symptoms díd not alter 
the Sndings. Hovvever, it is undear to what extern these 
results apply in other settings.9 After a revievv of the

literature7 the AACT and EAPCCT recommended that 
• multiple doses of charcoal should be conãdered only ư a 
padent has ingested a liỉe-threatening amount oỉ carba- 
mazepine, dapsone, phenobarbital, quinỉne, or theo- 
phyUine. Anecdotal reports and studies in acutely poisoned 
patíents indicate that a technique of giving multíple doses ol 
charcoal may offer an altematíve to charcoal haemo- 
pertuáon or haemodialysis. Hovvever, while acdvated 
charcoal is generalỉy well tolerated, major complicatìons do 
occasionally occur, indudhig pulmonary aspừatìon and 
bowel obstructíon.10 Also, use of multíple doses of charcoal 
preparatíons containing sorbitol or sodium bicarbonate can 
tesult in increased vomitíng11 or in elecơolyte distur- 
bances.5-1113

1. American Academy oí Cỉinicaỉ Toxicology; European Assotíation oí
Poỉsooỉ Cenưes and Clinỉcaỉ Toxicologists. Posiiion paper single-dose 
activated charcoaL J Taxkoi Qm Tuâai 2005; 43: 61-67. Also 
avaỉỉabie at: http://www.dintox.org/documenu/posiâonpapers/
SỉngleDaseAaỉvatedCharcoaLpdí (accessed 10/05/11)

2. Green R, a  aỉ. How long afler drug ingestỉon is aoỉvated charcoal still 
eííeciive? J Toxiaỉ ơ in  Taxừol 2001; 39: 601-5.

ỉ. Cooper GM, ff al. A randomỉzed dinical tríal oíaaivaied charcnal lor the 
routỉne managetnent oí oral drug overdose. Q J Med 2005; 98: 655-60.

4. Jũrgens G. et a i The eíĩect oí activated charcoal on drug exposure in 
healihy volunieen: a meu-analysis. Qi/I Pharmucol Ther 20Q9: 85: 501-
5.

5. Neuvonen PJ. Oikkoia KT. Oral aaivated charcnal in ihe ireaimcni oí 
imoxicarions: role of singỉe and repeated doscs. Mtd Tmcicpl 1988; 3: 35-
58.

6. Neuvonen PJ. Olkkola KT. Eũeci oỉ purgatives nn antidoial eíỉicacy ol 
vral aciỉvated charcoal. Hum Toxiat 1986; 5: 255-63.

7. American Academy ưf Cỉinỉcai Toxicology; European Assocỉatỉon of 
Poisons Cemrcs and Clỉnical Toxỉcologias. Positỉon statement and 
practíce guidelineỉ on the use of muỉti-dose activated charcoal in the 
ireannem of acuie poisoning. J Toxicol Qin Toxicoỉ 1999; 37:731-51. Also 
avaiỉable ac hup://www.ciỉniox.org/docunacnts/posiiionpapers/ 
MulUpieDoseActivaiedCharcoal.pdf (accessed 12/08/10)

8. Eddleston M. tí ai. 0x»Coi Poisonỉng Smdy coỉlaborators. Muhiple-dose 
actỉvaied charcoal in acute seư-poisoning: a randomised conưolỉed ưial. 
lanat 2008; 371: 579-87.

9. Eyer p, Eyer F. lí this the epitaph for multìple-dose activated charcoai? 
íànctí 2008; 371: 538-9.

10. Paỉatnỉck w, Tenenbdn M. Activated charcoal in the treatment oỉ dnỉg 
overdose; an update. Dnt$ SaỊtíy 1992; 7: 3-7.

ỉ ỉ . McParỉand AJC Chyka PA. Seleaỉon of activated charcoal produas íor 
the treaanent of poỉsonỉngs. Am  PharmaeotMer 1993; 27: 358-61.

12. McLudde A. tí a i Role of ìrpeated doses oí oraỉ aaivated ciurcoaỉ in the 
veaonene o ỉ acute intoxỉcatkms. Anaesth Ỉỉtíeruive Can ỉ 990; 18:375-84.

13. Tenenbeỉn M. Multỉpỉe doses of acttvated charcoal: lime for reappraisaP 
A m  Bmtry Mtắ 1991; 20: 529-31.

HAEMOPSRiSKX. Haemoperỉusion ínvolves the passage of 
blood through an adsorbent materíal such as actívated 
charcoal or synthetìc hydrophobic polystyrene resins that 
can retain certain drugs and toxìc agents. Early problems 
vrith charcoal haemoperiusion su ch as charcoal embolism. 
marked thrombocytopenia. Sbrinogen loss. and pyrogen 
reactíons have been largely overcome by purilication pro- 
cedures and by coatíng the carbon vtith biocompatíbỉe 
polymeis. Hovvever, ưansient Ỉallỉ in platelet count. leuco- 
cyte count. and drculatory concentrations of dottíng íac- 
tors, caldum, glucose. urea, creatinine, and urate have 
been reported duiing haemoperíusion. While there is no 
substìtute ỉor supportìve measures, haemoperiusion can 
signiBcantly reduce the body burden of certain com- 
pounds with a low volume of distributíon vvithin 4 to ã 
hours in some severely poisoned patíents; haemoperỉusion 
is not eữectíve for drugs or poisons with very large 
volumes oi distributíon. Use oỉ haemopeiỉusion has 
dedined in recent years in lavour of improved haemodia- 
lysis techniques.

Reíerences.
1. Winchester JF. Oiaỉysls and heraopeĩíusỉon iũ poisoning. Adv Ren Repiaa 

Ther 2002; 9:26-30.
2. Holubek WJ. tí ai. Use oỉ hemoduiysỉs and hemoperíusỉon ỉn poisoned 

patỉents. Kũbity Int 2008; 74: 1327-34.
3. Gỉỉ HW, tí ai. Gỉnỉcal outcome oỉ hemoperíusion in poisoned patỉents. 

Blooá Pun/2010; 30: 84-6.

Porphyria. Activated charcoal may be used as part of the 
management of erythropoietic protoporphyria, one oi the 
non-acute porphyrias (p. 1556.1). It acts as a sorbent in 
the gut lumen, intemipting the enterohepatic recyding of 
protoporphyrin. It may also have a role in congenital ery- 
thropoietic potphyria, a very rare porphyria. In a patient' 
with photomutilation due to this condition, acúvated 
charcoal 30 g given orally every 3 hours ỉor 36 houn 
reduced the plasma-porphyrin concentration to normal 
values by 20 houn and was more eSective than colestyra- 
nũne or red cell tiansfusion. Aíter stoppíng activated char- 
coal, plasma-porphyrin concentrations rose rapidly to near 
pretreatment levels within 10 days. Long-teim ưeatment 
with oral charcoal over a 9-month period, at an optúnal 
dose oỉ 60 g three times daily, produced dinical remission 
with low concentrations oỉ plasma and skin poiphyrin and 
an absence oí photocutaneous acúvity. Hovvever, exacer- 
batỉon aíter an initial period of remission has been 
reported in another patient2 and total lack oỉ eíEcacy in a 
third.3

Activated charcoal has also been tried in variegate 
porphyria. but a study4 in 8  patients ỉound that oral charcoal 
led to dinical and biochemical deterioration with an

increase in skin lesions and in urinary and plasma 
porphyrins.

1. Phmtone NK. ri oL Thenpeudc etBacy of oral charcoal in congeniul 
eiythropoietic porphyri*. N Mtd 1987; 316: 390-3.

2. HÚt RJ, ri 01. The effect of oõl activâled charcoal on the course of 
congeniul erythropoietlc poiphyiia. B rJ DtmaM  1993; 129: 14-17.

3. Múider EL ri «1. L*ck ot tũ ea  of oral durcoal in congenital 
erythropoietic porphyrii. N Sx ị! }  M  1994; 330; 1092-4.

4. HŨt RJ. ri 0L Admtnisnadon oi on l acdvited eharcoil ỉn m ieg n e  
porphyria renlB  in a ptradoxical dinical and biochemical deteriontion. 
ă r  j  Dtrmaal 2003; 149: 1266-9.

Pruriluỉ. Activated charcoal has been tried in pruritus 
(p. 1687.3) assodated with renal íailure. In a double-blind 
crossover study, 1 activated charcoal 6 g daily orally ỉor 8 
vveeks vvas more eữective than placebo in relieving gener- 
alised pruritus in 11 patients undergoing maintenance 
haemodialysis. Another study2 ỉound that activated char- 
coal completely relieved pruritus in 10 of 23 haemodialysis 
patients, with a partial response in a íurther 1 0 ; treatment 
was generally wẽll toleratẽd.

1. Pederson JAa tí ai. Relỉeí oí kttopathic generalized pruritus in dỉalysìs 
patíents rreated wiih aaivaicd uraỉ charcuel. Ann íntem Mtẩ 1980; 93: 
446-8.

Ị  2. Giovanrtettỉ s. tí al Oral activated charcoal in patỉems wìrh uremic 
prurítus. Ntphron 1995; 70: 193-6.

i Tumour localisaHon. Reíerences to the use o( injeaabie 
charcoal suspensions to localise lesions in the breast1'4 and 
thyroid’ íor surgery.

1. Mullen DJ. tí al. The use of carbon marking aíter stereoucik large-core- 
needỉc breast biopsy. Radioỉogy 2001; 218:255-60.

2. K o K .it ai. The vaỉue oí uhrasound-guided tauooing loaiization oí 
nonpalpable breasr ỉesions. Xorrtm J Radioỉ 2007; 8: 295-301.

3. Mathieu MC. tí at. Taitooing breast cancers ireated with neoadjuvant 
cbemotherapy. Ann Sury Onẽol 2007; 14: 2233-8.

4. Ruíz-Delgado ML tí al. Abnonnal mammography and sonography 
associated wiih íoreign-body giam-cell reaction aíter stereotactỉc 
vacuum-assisted breast biopsy with carbon marking. Aaa Radioỉ 2008; 
49:1112-18.

5. Kang TW, tí al. Preoperatỉve ulưasound-guìded tanooing iocaliiatỉon of 
recurrences aíter thyroidectomy: saíety and effeaiveness. Ann SurỊ Oncoỉ 
2009; 16: 1655-9.

Adverse Eíỉects and Precautions
Activated charcoal ís relatively non-toxic vvhen given orally 
but gasưointestinal disturbances such as vomiting, 
constípation, or diarrhoea have been reponed. It may 
colour the íaeces, tongue, and mucous mẽmbranes black. 
Activated charcoal should be used with caution in patients 
at risk oi gasữointestìnal obstruction as it may reduce 
gastrointestinai motility. It has been associated vvith 
intestinal obstruaion and perỉoration aỉter multiple dosing.

Care is needed if activated charcoai is used in patients 
receiving spedíic oral antidotes such as methionine (see 
ỉnteractions, p. 1539.1). As vrith any treatment given orally 
íor poisoning the risk oí aspiration should be considered in 
drovvsy or comatose paũents.

The adverse eriects oí haemoperỉusion vvith activated 
charcoal are similar to those oí haemodialysis (see 
p. 1779.2); additionally. patients oíten develop thrombo- 
cytopenia. leucopenia. and hypocalcaemia. Charcoal 
embolism has also occurred. See aìso Haemoperỉusion. 
above.

Thcre may be local pain and stìnging with subcutaneous 
use, and injection oí volumes greater than 1 mL may result 
m leakage and spread into suưounding tissues. Granuỉoma 
and íoreign body reactìons have been reported occasionally 
vvhen partides oí activated charcoal were left in 
subcutaneous tissue for more than 6 months.

ữíeds on the gastrointestinal tract. Gastrointestìnal 
adverse eỉtects are the main complication of oral activated 
charcoal. Vomidng may occur and is a risk faaor íor 
puhnonary aspiration (see Eữects on the Lungs. 
p. 1539.1). Although some preparaúons may cause diaư- 
hoea, activated charcoal may reduce gastroũitestinaỉ moti- 
lity and multiple doses have be en assodated vrith intes- 
tinal obstruction or taecal impaction. 1'4 in some cases 
leading to ulceration3 or perioration;6 overdosage with 
drugs that reduce gastrointestinal moúlity may increase 
the risk.2-3-4 Perioration has occurred after a single dose in 
a patient with diverticular disease.7 Two cases of pseudo- 
obstruction, one oỉ vvhich vvas íatai have also been 
reported* after the use of activated charcoal and sorbitol 
vvith opioid sedaúon íor theophylline poisoning. In 
another report.’ severe peritonitis developed in a patient 
given oral activated charcoal aiter gastric lavage; charcoal 
was íound in the peritoneum. although the site oí perỉora- 
tion could not be detected. Acute appendidtis has also 
been reported aíter multiple doses of activated charcoal.10

1. Wauon WA.«  a i Gasnoiniestinal obstraction assodaied wiih mulõple- 
dose actỉvaied diarcoaL J BmtTỊ ềắtề 1986; 4: 401-7.

2. Anderson ỈM. Ware c. Syrup ờl ipecacuanha. BM J1987; 294:578.
3. Ray MJ. tí ai. Charcoai bezpar smaU-boweỉ obsnuCTỈon secoodary to 

amỉtriptyline overdosc tberapy. Dig Dã Sà 1988; 33: 106-7.
4. Atỉdnsoó sw, tí al. Treatment wltb actlvated diarcoal compỉicated by 

gaítrointtttinal obstmctíon requiríng surgery. BMJ 1992; 305: 563.
5. Miiutani T, tí ai. Reaal utcer with mastìve haemorrbage due to 

activaied charcoal ireaunent in oraỉ organophosphate poisonỉng. Hum 
Exp Tữxkol 1991; 10: 385-6.
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6. Gomez HF, tí ai. Cbarcoaỉ stercolith wỉth intesùnal pcríoraóon in a 
paùcnt treated ỉor amitriptyỉỉoe ỉngestioa. J Eĩtưrg Mtd ỉ 994; 12:57-60.

7. Green JP, McCauley w. Bowd perỉontỉon after ãngle-dosc actỉvated 
charcoal OEM 2006; 9: 356-60.

8. Longdon p. Henderson A. Intestỉnaỉ pseudo-obstracứon íoỉỉowỉng the 
use oỉ enteraỉ chaicoaỉ and sorbitol and mechanicaỉ ventiiatíon with 
papavercrum sedaãon ỉor theopbyUine poisoning. Drug SaỊttỷ 1992; 7: 
74-7.

9. Marỉanỉ PJ, Pook N. Gastroỉntestinaỉ tract peribratỉon wìth charcoal 
peritoneum compỉỉcatíng orogasưic mrabanon and lavage. Am  Bmerg 
M ai 1993; 22: 606-9.

10. Broglu A. tí aL Muỉtỉple dose-activated điarcoal as a cause of acute 
appendỉdtís. J Toxùoi CUn Taxừoi 2003; 41: 71-3.

Effects on the kings. Vomiting after oral actìvated chaicoal 
for acute poisoning has been assodated with pulmonary 
aspừation of gastric contents, sometìmes with fatal 
results. 1' 3 Vomiting may be related to the íormulation 
used and may be increased with sorbitol-containing pre- 
paratỉons,4 although a study in chiỉdren1 íailed to conBrm 
this. The use of a cuffed endotracheal tube has been 
recommended for any patìent with impaired laryngeal 
reũexes to prevent aspiration;3 hovvever, there have been 
reports oỉ aspiratíon despite a proteaed ainvay, induding 
a case of obstructive laryngitis in a child.6 Acute7 and 
chronic* pulmonary toxicity has also been reponed after 
acàdentaỉ Instillation ot charcoal into the lung due to mis- 
placement of the nasogastric tụbe.

1. Harsch HH. Aspừaõon ot actívated charcoaL N Engl J Mtẩ 1986; 314: 
318.

2. MenáesDG. ữ  ai. Patal puỉmonary aspỉratíoa of oraỉ activated charcoa L 
BMJ 1988; 297^459-60.'

3. Rau NR, ữ  al. Pataỉ pulraonary aspiraũon of oraỉ actỉvated charcoaỉ. BMJ 
1986; 297: 918-19.

4. McParỉand AK. Chyka PA. Selection of actỉvaied diarcoaỉ Products for 
tbc ơeatmem of poỉsonings. A m  Pharmứcothcr 1993; 27: 358-61.

5. Osterhoudt KC tí  ai. Risk ỉaciors íor eraeàs aiier therapeutic ưse oí 
activated charcoal in acuteiy poisoned chỉldren. pưiaữừs 2004; 113: 
806-10.

6. Donoso A, ữ  aí. Activated diarcoaỉ laryngitỉs in an iDtubated patient. 
Ptdiaơ Emerg Can 2003; 19: 420-1.

7. Harris CR. Fllandrinos D. Acddentaỉ adminỉstratỉon of activated charcoal 
into the lung: aspừatíon by proxy. Am  Emeiy Med 1993:22: 1470-3.

8. Graữ GR, tí aL Chronỉc lung dlsease aíter activated charcoaỉ âípiraóon. 
M ỉa a ia  2002; 109: 959-61.

Porphyria. Actívated charcoal may be used in the man- 
agement oỉ some porphyrias (see p. 1538.2). The Dmg 
Database tor Acute Porphyrìa, compiled by the Nortvegian 
Porphyria Cemre (NAPOS) and the Porphyria Centie Swe- 
den, dassiẼes activated charcoal as not poiphyrinogenic it 
may be used as a drug of lirst choice and no precautíons 
are needed. 1

I. The Drug Database for Acute Porphyria. Avaỉlabỉe at: http://www. 
drugs-porphYtia.org (accessed 13/10/11)

Interactions
Activated charcoal has the potential to reduce the 
absorption oỉ many drugs from the gastrointestỉnal ơact 
and simultaneous oral therapy should theretore be avoided. 
In the management of acute poisoning, concurrent 
medication should be given parenterally. Care is needed ư 
a spedtic oral antidote su ch as methionỉne is given since 
adsorption of the antìdote may decrease its eííìcacy; it has 
been reconunended that activated charcoal should be 
deared bom the stomach or avoided if oral antidotes are to 
be used. The adsoiptive capadty of activated charcoal may 
be reduced by food, see Administration, p. 1537.3. Larger 
doses of activated charcoal may be needed ư a large meal 
was eaten before ưeatment.

Preparatíons
Propriatary Preporotions (details are given in Volume B)
Single 'mgredient Preporotioro. A rg.: Mamograt' Mỉnicam Carb;
A u stra L : Ad-Sorb+; Carbonet; Carbosorb X Charcocaps; char- 
cotabs; Charcotrace; A u stria : Norit-Carbomix; Norit: Belg.: Car- 
boílex; Carbonet; Charbogir; charbon de Belloc Norit- 
Carbomix; Norit; B raz.: Carverol; C anad .. Adsorba; Charac; 
Charcodote Aqueous; Cz.: Carbosorb; Noritt; D enm .: Noril 
Carbomix; F itt.: Adsorba C; Carbomix; Fr.: Carbactive; 
Carbomix; Carbonec Charbon de Belloc Colocarbt; Formocar- 
bine; Spienocarbine; Toxicarb; G er.: Adsorba C; Kohle-Com- 
pretten; Kohle-Hevert; Kohle-Pulvis; Kohle-Tabletten; Ultracar- 
bon; G r.: Carbomixt; Noric Toxicarb; ultracarbon; H ong K ong: 
Charcodote; H ung.: Cralex; In don .: Bekarbon; IrL : Carbomix; 
Caibonet; Liqui-Chan Isra el: Norit; Ita L : Carbomix; M aỉaysùi: 
Biocaibon; ultracarbon; M ex.: CaiboturaL' N eth .: Norit N orw .: 
Carbomixt; Kohle-Comprenen; Kull; Medỉkoit; NZ: Carbosorb 
X; P o rt: Carbomix: Notit; R us.: Carbopekt (Kapỗonen); Ultra- 
Adsorb (yjaTpa-Aacop6); Singapore: Aqueous Charcodote; 
Noritt; ultracarbon; S p a in : Arkocapsulas Carbou Vegetal; Car- 
boliq; ultra Adsorb; SvtetL : Carbomix; Kolsuspension; Medi- 
kolt; S w itz .: Norit; T h a i: Ca-R-Bon; Đeltacarbon; Ultracarbon; 
T u rk .: CharAo Aqua; Farmacart>on; UKi Actidose-Aqua 
Advance; Adsoiba C; Bragg's Medldnal Charcoal' Carbomix; 
Carbonec Charcodote; Clinisorb; Legius; Lyoíoam C; Modem 
Herbals Trapped Wind 8r Indigestion; Norit; U kr.: Allochoỉum 
(Annoxon); Sorbex (Copổexc); USA: Actidose-Aqua; Charcoaidt; 
Charcoal Plus; Charcocaps; E2 Chai; Ken Insta-Chai; liqui- 
Char.
Mubi-ingredient Prepcrotions. A rg.: Actisorb Plus; Caibogasol; 
Carbon Tabs; Diarrocalmol; Esơeptocarbocaftiazol; Estreptocar-

bocaftiazol; Karbonetasỷ; Neoastrin; Opocarbon; AustraL: 
Caibosorb XS; Austria; Eucarbon; Intestinol-t: Belg.: Catbobel; 
Caibolactanose; CanatL: CarboAex; Caibosyiane; Chaiac Tol; 
Charcodote; Oiile: Caibon SuUaguanidlna; Cz.: Caibodt; Car- 
botox; Eucatbon; Fr.: Acticarbine; Actisorb Ag*: Carbolevuie; 
Carbophos; Carbosylane; Catbosymag; Notgaxỷ; Stomargil; 
Ger.: Mepilex Ag; Gr.: Caibosylane; Hung.: Eucarbon; India: 
Distenil; Enzolacc Gasnil; Intaxyme; Jayzyme; Laxzyme; Medi- 
zyme; Nutrozyme; Papytazyme; Unierayme; Zrt: Actisorb Sil- 
vẽn Carbosylãne; Israel: Carbosylane; Charcodote; Eucarbon; 
Kaltocaib; Novicaibont; ItaL: Acúsorb; Carbone Compostot; 
Caibonesỉa; Carboyoghun; Eucaibon; No-Gas; Malaysúc Eucar- 
bon Herbak Eucarbon; Mex.: Adlin; Dipedur; NZ: Carbosorb 
XS; PoL: Rapacholin ACỷ; Rapacholin C; Rus.: Unienzyme c 
MPS (IOHH3H3HM c MIIC); S~Afr.: Eucarbont; singapore: Char- 
codote; Switz.: Caibolevuie; Caiboticon; Carvon; Thai.: Beia- 
dd; Bicobon; Biodan; Carbomint; Carbonpectate; Delta Char- 
coal; Pepsitase; Polyenzyme-I+; Pro ABS; Turk.: CharQo 
Sorbitolt; Eucaibon; Intestinol; Karboseptin; UK: Addosís; 
Actisorb Silver; Carbellon; Thickhead; Ukr.: Eucaibon
(DytapỗoH); Huato Pills (Eomocu Xyaro); USA: Actidose with 
Sorbitol: Flatulexf; Poison Antìdote Kic Veneĩ.: Carbargal con 
Atropina; Carbargab Guanicar.
Homoeopathic Preporotions. Austral.: Elimitona Slim & Detox; 
Elimitona; IBS Eze; Stomach Calm; Vĩtatona Energyt; Austriar. 
Gastricumeel- Katerex; Canad.: Bioactiv Nf; Cocyntal’ Cruro- 
heel S+; Endoteelt; Erysidoron 2f; Fonnula ES 211; Formula 
Homeo QR 209f, Gastrosinet: Hylands Upset Stomach; Ikoplex 
11 Digestion Aidf; Ind Complext; chile: Bioactiv N; Simillbus; 
Cỉ.: Gasưocynesine; Fr.: Abbe Chaupitre no 44f; Cina Com- 
pose; Dermo-Drainolt; Gastro-Drainolt; Gasttocynesme; 
Veino-Drainolt; Voxpax; Ger.: Canninativum Hevert Derivatio 
H; Derivatio; EAP-61; gasưi-loges N; Gastritis Complex; Gastro 
Magentabletten; InB-Camphora; InBhepan; Lovve-Komplex Nr 
6; Nuxal comp; Nuxal H; Sinuselect N; Stoma-Gastreu s R5; 
Neth.: chavita 1; Gastricumeel; Gasttocynesinet; Okugest' 
Port.: Gasưocynesíne; Rus.: Capsicum-Plus (KancHxyu-ILsoc); 
Switz.: Exsepta; Gastricumeel; Onúda comprimes homeopathi- 
ques pour la gorge; Regenaplex Nr. 59b.

A m i f o s t i n e  (BAN, U SAN , rlN N I

Arriitbstiini;*- Ạmiíostin; Amiíostinã; Amiíoscnumi Ethioíbs;
Gammaphos,-NSC-29696T; WR-2721; Amm<|»ctvih...
S-[2-Ọ-Aminopropỵlannrnojethylĩ^ dihydrogen phpsphor- 
othioáte. . ■
CsHisNAPS-214.2,..
CAS ■:—  20537-88-6 (amitostìne); 63717-27-1- (amiíostíne 
monohydrateì;! 1290 ì-68-5 (amiỉostine ữìhydrate).
ATC— V03AF0S. ■ ■■yr ;
ATCVet — QV03AF05. ;
UNIl —  ILA426L950 (amitostine); L693H6MM64. (ami/òstine 
monohydrate); M487QF2F4V (amitestìne ữihydrate).

Pharmacopoeias. us indudes the trihydrate.
USP 36: (Amifostine). The trihydrate is a white crystalline 
powder. Freely soluble in water. pH of a 5% solution in 
vvater is betvveen 6.5 and 7.5. Store in airáght containers at 
a temperature of 2 degrees to 8  degrees. Protea bom light

IncompatiliilHy. Anũíostine has been reported1 to be phy- 
sically incompatible with addovir sodium, amphoteridn 
B, cefoperazone sodium. chlorpromazine hydrochloride, 
dsplatừi, gandclovứ sodium, hydroxyzine hydrochloride, 
miconazole, mìnocydlne hydrochloride, and prochlorper- 
azine edisilate during simulated Y-site administration.

1. Trissel LA. Martinez JF. Compat&ilỉty of amỉỉostỉne wỉth seỉected drugs 
durúig ỉimulated Y-site admìnisnation. Am J Healih-Syst Pharm 1995; 52: 
2208-12.

Uses and Administratìon
Amitostine, an aminothiol compound, is a cytoprotective 
agent (see also below). It is converted in the body to its 
active metabolite WR-1065, which protects noncancerous 
cells against the toxic elĩects of antineoplastics and ionising 
radiatíon. It is used to reduce neutropenia-related inỉection 
assodated with cydophosphamide and dsplatin therapy 
and to reduce the cumulative renal toxidty assodated vvith 
repeated dsplatin use. It is also used to reduce the intídence 
of xerostomia (dry mouth) in patieuts imdergoing radiatìon 
therapy ỉor head and neck cancer. Licensing details may 
vary between countries. Amiíostine is under investigation 
in ameliorating the adverse eHects of other antineoplastics 
and in the treatment oỉ myelodysplasỉa.

In chemotherapy, amiíostine is given by intravenous 
iníusion over 15 minutes starting no more than 30 minutes 
beỉore the antineoplastỉc therapy at a usual dose oỉ 
910 mg/m2 once daily. Subsequent doses should be reduced 
to 740 mg/m2(or 728 mg/m2 in some countries) in patients 
unable to tolerate the full dose. A dose of 740mg/m2 is 
recommended for the reduction of dsplatin toxidty u  doses 
oí dsplatin oi less than 1 0 0  mg/m2 are used.

In the prevendon of xerostomia, amUostine is given in a 
dose oí 200 mg/m2 daily as a 3-minute intravenous iníusion 
starting 15 to 30 minutes beỉore radiotherapy.

For use in childien, see belovv.

Adminisiration in dtildren. Amiỉostine has be en investi- 
gated as a cytoprotectant ín children with variable results. 
In children bom 3 yeais of age given a high-dose dsplatin 
regimen for medulloblastoma, intravenous aimíostine 
600 mg/m2 given over 1 minute beíore and 3 hours into 
each dsplatin inhision signihcantly reduced grade 3 and 4 
ototoxidty without altering outcomes after 1 year. 1 Earlier 
studies have aỉso reported successỉul use of adult doses of 
amUostine (see above) in children on platinum regimens 
for solid tumours.1 3  However, a reductíon in dsplatin 
toxidty has not been seen in some other studìes in osteo- 
sarcoma4 and geim-cell tumours.’

Amiíostine has also been tried subcutaneously as a 
radioprotectant in small numbers ot chỉỉdren. 6

1. Fouỉ«dỉ M. tí  ai. Anùỉostỉne protecrs against dspỉatin-ỉnduced 
ototoxidty ỉn chỉldren with avcragc-risk meduỉỉoblastoma. J ơờ ỉ Ortcol 
2008;26:3749-55.

2. StoUrska M.tí ai. Cytoprotectívc effca of amifostinc in ứìe ơeaữncnc oí 
chiỉdhood neopỉastỉc dỉseases—a dỉnicaỉ stuđy ỉndudỉng the pharma- 
coeconomỉc anaỉysis. Pkarmacot Rep 2006; 58: 30-4.

3. Sidi V, aaỉ. Use ci amưostỉne ìn the treacment OỈ rẹcurrent solìd cumous 
ỉn chỉỉdren. Hippokratìđ 2007; 11:25-9.

4. Gaỉlegos-Castorena s. t í  ai. Toxídty prevention wítb amỉfosúne ỉn 
pedỉatrỉc oneosaicotna patíents treatẽd wtth dsplatỉn and doxorubidn. 
Pediaĩr Hmatoi Oncol 2007; 24: 403-8.

5. Marỉna H .tíaL  Children's Oncoỉogy Group. Aimỉostỉne does not protect 
against the ototoxỉdty of hỉgh-đose dsplatỉn combỉned wỉth etoposỉde 
and Neomycín ỉn pediatrỉc ^rai-cell tumorr. a chíldren's Oncology 
Group study. Canetr 2005; 104:841-7.

6. Anacak Y, t í  aL Daily subcutaneous amỉỉostine admỉnỉstntíon durỉng 
irrađiacion oỉ peđiamc head and neck cancers. Patìatr Bỉood Cancer 2007; 
48: 579-81.

Cytoprotedion. WR-1065, the acdve metabolite of anũíos- 
tine, readily enters non-malignant cells where it deacti- 
vates cytotoxics su ch as aỉkylatỉng and platinum-contcũn- 
ing antineoplastics and protects against the eữects of 
ionismg radiation.1' 3 The cytoprotective eSects of anũíos- 
tine are reported to be selective for normal cells and not to 
inteđere with the cytotoxic eữects oỉ anứneoplastics and 
radiaúon on malignant cells. Several íactors contribute to 
this selectivity, including the ĩovver alkaline phosphatase 
content of malignant cells compared with nórmal cells, 
and thè lower pH of malignant óssues, both of which 
deaease the íonnation and uptake o i WR-1065 by malỉg- 
nant cells.lJ

Beneũt has been reported with anúfostine in various 
malignandes and the American Sodety oỉ Clinical 
Oncology currently reconunendỉ4 that its use may be 
considered for the prevention oỉ nephrotoxidty in patients 
receivmg dsplatin-based chemotherapy, as a treatment 
option for the reduction oí severe neutropenia assodated 
with chemotherapy, or to decrease the inddence of 
xerostomia in patients receiving radiotherapy alone íor 
head and neck cancer. However, a systematic review5 of 2 
studies found anũíostine had no radioprotective eífect on 
the salivary glands in patỉents yvith dưíerentiated thyroid 
cancer ưeated with high-dose radio-iodine.

Amiíostme has been tried for mucositis and may be 
effective at preventing radiatíon proctiós in those receiving 
standard-dose radiotherapy for rectal cancer;6 a dose oỉ at 
least 340mg/m2 has been suggested, given beíore radio- 
therapy (see also Mucositis, p. 732.1).

Although amiíostine is licensed for intravenous use, 
other routcs have been tried.7 The subcutaneous route is 
ừequently tried, most oíten in a dose of 500 mg beíore 
radiotherapy, and has generally been ỉound to be effective 
and associated with fewer advetse eííects. Although it may 
offer advantages over intravenous use in terms of ease of 
a d m in is tra t io n  a n d  c o m p lia n c e , th is  h a s  b e c n  c o n te s te d  b y  
some.7-* Amitostine has also been tried rectally and as 
orally-aaive modihed-release nanopartides.7

Amiíostine has also been used in children. see 
Administration in Children, above.

1. Foster-Non JA. Siden R. Amilostine for protealon from andncoplasác 
drug toxidty. Am J Htatth-Syst Pharm 1997; 54: 787-Í00.

2. Mabio M, cí aí. A  risk-bcneSt uKssment of amiíoslinc in cytoproteciion. 
O nif Saflty 1999; 21: 367-87.

3. Culy CR. Spencer CM. Amiíosline: an update on its dinical ỉtacus as a 
cytoprotectant in patíena with canccr recelving chemotherapy or 
radỉotberapy and its potenúal dierapeutic application in myelodysplastic 
syndromc. ÒruỊS 2001: 61: 641-84.

4. Hensley ML It ãl. American Sodety of dlnical Oncology 2008 dinlcal 
pracdce guideline update: use ot chemotherapy and radiarion therapy 
protectants. J ơin Oneol 2009: 27: 127-4Ỉ. AJso avaOable at: http://jco. 
ùcopubs.org/cgi/reprinƯ27/l/127.pdl (accessed 13/05/11)

5. Ma c  rt al. Amiíostlne torsallvaiy glands in hígh-doae radioacdve iodine 
treated dífferentíated thyroid cancer. Available In The Cochrane 
Database o( Syitematic Reviews; Issue 4. Chichesten Jobn WUey; 2009 
(accesed 13/05/11).

6. Keete DM. a  al. Mucoátỉi Smdy Scctỉon of the Multinadonal 
Associatỉon oỉ Supportỉve Caie in Cancet and tbe International Soõety 
fbr Oral Oncology. Updatcd dỉnical pracdce guidelines for the 
preventíon and treătment ot mucositỉs. Caiuer 2007; 109: 820-31.

7. Praetoriua NP, Mandal TK. Altemate deliveiy route lor andíostine as a 
radio-/chemo-protecting agenL 1 Pherm pharmacol 2008; 60:809-15.

8. Bardct E, eĩai. Subcutaneous compared with ỉntravenous adminỉstratỉon 
oí amiíostlnc In patiens vrith head and neck cancer receiving 
radiotherapy: Hnal result] ot the GORTEC 2000-02 phase ữl rạndomized 
triaL 1 a in  Orml 2011: 29: 127-33.

The Symbol t  denotes a preparation no longer actively marketed
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Adverse Effeđs, Treatment, and Precautions
AmUostíne may cause a transient reductíon, usualỉy in 
systolỈQ or, less hequently, in điastolic blood pressure. 
Hovvever, more pronounced reductions in blood pressure 
may occur and transient loss oỉ consdousness has been 
reported very rarely. To minimise hypotension, patìents 
should be adẽquatelỹ hydrated before õẽatment begins and 
should be in a supine poãtíon. Amiỉostine should not be 
used in patients who are hypotensive or dehyđrated. 
Patíents taking antihypertensive drugs should stop 
treatment 24 houis beíore starting amiíostine. Arterial 
blood pressure must be monitored during the amiỉostíne 
iníusion and ư systolic blood pressure decreases ãgniũ- 
cantly, the infusion must stop. Hypotension should be 
managed with inỉusion of sodium chloride 0.9% and 
postural management Amiỉosdne may be continued u 
blood pressure retums to normal within 5 minutes. u  the 
fuU dose cannot be given, a reduced dose oỉ amiíostine iỉ 
used for subsequent chemotherapy cydes, see Uses and 
Administration, p. 1539.2.

Tachycardia or bradycardia, arrhythmias, chest pain. 
myocardial ischaemia, myocardial iníarcúon, cardiac arrest, 
convulsions, dyspnoea, apnoea, hypoxia, respiratory arrest. 
and renal íailure have occurred rarely, and may be 
assodated with hypotension. Caution is required in patients 
with cardiovascuỉar or cerebrovascular disease, in eỉderly 
paáents, and in those at risk of renal impaữment.

Nausea and vomiting are common and use with an 
antíemetic iỉ recommended.

Amiỉostine reduces serum-calcium concenưatìons, 
aỉthough dinical hypocalcaemia has occurred only very 
rarely. Semm-caldum concenơations should be monitored 
in patients at riỉk of hypocalcaemia and caldum 
supplements given ư needed.

Other adverse eữects indude ũushing, chills, ỉever, 
di7ziness, somnolence, hiccups, and sneeóng. Hypersensi- 
tívity reactions and anaphylactoid reactions have been 
reported induding pruritus, urticaria, chest tíghtness, and 
Iaryngeal oedema. Amiíostine shouỉd be immeđiately and 
permanently stopped if a severe acute allergic reaction 
õccurs. Rashes may occur and there have been reports of 
more severe skin reacóons induding Stevens-Johnson 
syndrome, toxic epideimal necrolysis, erythema mnld- 
íorme, exíoliative deimatitis, and bullous toxidty; ỉatalities 
have occurred. Most reactions developed after 10 or more 
days oỉ amiỉostine treatment as a rađioprotectant. 
Amiỉostíne should be vvithheld if a cutaneous reacdon 
OCCT1TS, and stopped permanently for serious or severe 
reactíons, or ư the reaction is assodated with other 
symptoms su ch as fever.

Giving anũỉostine over a longer period than 15 minutes is 
assodated wỉth a higher inddence of adverse eửects. 
References.

ỉ. Boccú X  etaL Assessroem and management of cutaneous reactions wỉth 
aniíímrine admiaisaitíoo: Andings o i the ethyol (amỉíostlne) cutaneous 
ereatment advỉỉory panel (ECTAP). ln t J  Radiat Oìteoỉ Bioi Phys 2004; 60*. 
302-9.

Effech on ihe muscuiosksletal System. Shortly aher an 
amiỉosdne injection into the upper ann, a padent reported 
severe pain radiating hom the iniectỉon áte to the 
shoulders, neck, back, and vvaist, with numbness of the 
upper arms.1

ỉ . Noraks G, tí a i Amỉíostine-mduced back paỉn: a case repon. Am J 
Hatih-Syrt Phđrm 2006; «3: 361-2.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Porphyria c  en tre (NAPOS) and 
the Poiphyria c  en tre Svveden, classihes amUostine as not 
porphyrinogenic it may be used as a drug of first choice 
and no precautíons are needed. 1

1. The Drug Database ỉor Acute Porphyria. Avaiỉable at: http://www. 
dnỉgs-porphyru.org {accessed 13/10/11)

Interactions
Antihypertensives may potentìate hypotension caused by 
amiỉostine and it is thereỉore recommended that they be 
stopped 24 hours beíore starting anũỉostine ưeatmenL

Pharmacokinetics
Amiíostine is rapidly deared hom the plasma aher 
intravenous doses and is dephosphorylated by alkaline 
phosphatase to the active metabolỉte WR-1065, a hee thiol 
compound. This iỉ hirtber metabolised to a less active 
đisulhde metabolite (V/R-33278). The elimination halỉ-liíe 
oỉ amUostine aher a 15-minute inỉusion is less than 10 
minutes. Renal excretìon oỉ amiỉostine and its metabolites is 
mlnixnaL

Preparotions
Propríaếary Proporations (dctails arc givcn ìn Voỉume B)
Singlringrednrt Pteporations* Arg.: Eriíostìne; AustraL: Ethyob 
Bdg.: EthyoL' Braz.: Ethyol; Otũr. Etbyolt; ơtùut. An Fu Ding

(5ẽflS); Cytoíos (3RSE); han Di Da (i&ếìằ); Cz.: Bthyob pin.: 
Èthyol; Pr.l Ethyob cér.: Ethyolt; Gr.: Ethyol; Indiã: Amíos; 
Amiphos; Cytoỉôs Ethyob M-Post; Naproíos; Israel: Ethyolt; 
ItaL: Ethyob Mac.: Ethýol; Neth.: Ethyõb NZ: Bthyob Phdipp.: 
Ethyob PoL: Ethyolt; PorL: Ethyob Rus.: Ethyol (3raon); s. 
Afr.: Ethyol- Spain: EthyoL' S w e íL :  Ethyob Switz.: Bthyol; 
Thai.: Cytoíõỉ; Ẽthyol; Turk.: EthyoL' ƯK: Ếthyob USA: Bthỹol; 
Venez.: ẼthyoL
Pharmocopoetd haporakons
USP 36: Amitostine for Injectìon.

A m m o n i u m  T e t r o t h i o m o l y b d a t e

Tetíatiomolibdato de ãmonio.
(NH4)j MoS 4= 2603  
CAS,~r 15060-55-6.
UNli— 4V6I63LW1E

NOTB. The name Coprexa has been used as a trade mark for 
ammonium tetrathiomolybdate.

Pro/ỊVe
Ammonium tetrathiomoỉybdate ứ a chelator that aids the 
elimination of copper hom the body. It is under 
investigation in the treatment of Wilson’s disease and 
pulmonary ũbrosis. There is also some interest in its use in 
the ơeatment of malignant neoplasms.
Reíerences.

1. Medỉd V. Sturaìolo GC Tetnthỉomoiybdate. a coppcr chelator íor the 
treaanem of WUson dỉsease, pulmonary Qbrosis and other índỉcatíữns. 
ỈD ntp 2008; 11: 592-606.

2. Brewer GJ. The use of copper-lowering thenpy with tetmhiomolybdate 
in medỉdne. Expcrt opâI hf¥at Drup 2009; 18: 89-97.

3. Khan G. Merajver s. Copper cheỉatíon ỉn cancer iherapy asing 
tetrathỉomolybdate: an evolvỉng paradỉgm. Expert opm ínvest Drup 2009; 
18: 541-8.

Wĩlson's disease. Ammonium tetrathiomolybdate íorms a 
complex with protein and copper. When it is taken with 
food it blocks the intestinal absorption of copper, and 
when given between meals it combines with albumin- 
and caeruỉoplasmin-bound copper. Amroonium tetrathio- 
molybdate is under investigaóon for the initial reduction 
oi copper levels in patients with Wilson's disease 
(p. 1567.3); it may be particulariy suitable for patients 
with neurological symptoms.1 Bone marrow depression1-1 
and raised liver enxymes1 have been reported; both have 
responded to temporary withdrawal or dose reduction.

1. Brewer GJ, et al. Treatmeni oỉ Wỉlson dỉsease with ammonium 
tetrathỉomotybdate ID: initial iherapy in a toul oế 55 neuroỉogicaỉly 
aữeaed patíents and foỉỉow*up wlth zỉnc therapy. Anh Natrol 2003; 60: 
379-85.

2. Barper PL. Waỉshe JM. Reversỉble pancytopenia secondary to ưeatmem 
with tetrathiorooỉybdaie. Br J Hatmatoi 1986; 64: 851-3.

Amyi Nitríte
Amilè Nitrito; Amil-nitrit Amỵli Nịtris; Amylis Nitris; Amylium 
Niữosum; Amytnitrit; Amylnitritt Amyylinitriitti; Azotito de 
Amllo; Aztnyn Amylu; Dusitan Amyĩnatý; Isoamyl Nitrite; 
lsoamylnitriet; lsoamyylinitnitti; Isopentyl Nitríte.vlsopentylni- 
trit; Nitrite d'amyie; Nitrito de Amila; Nitrito de amilo; Nitrito 
di Amile; Pentanolls Nitris; Hmpnĩ AMMna; AMnnHUTpnr, 
AMinHĨTpvrr.
CsH, ,NÒ2=117.1
ATC— V03AB22. -
AK  Vẹt — QV03AB22
UNil — 22T8Z09XAK (amyl nitrite); 5N0USTUC9Z (3-methyl-1- 
butanol):

Street nomes. The ỉollovving terms have been used as 'sưeet 
names' (see p. vii) or slang names for various íorms of amyl 
nitríte:

60 second trip; Aimes; Aỉmies; Ames; Amys; Boppers; 
Eard on; Pearls; Poppers; Sixty second trip; Snappers; 
Whifienpoppers.
Pharmocopoeias. In Jpn and us.
USP 36: (Amyl Nỉtrite). A mixture of the nitrite esters of 3- 
methyl-1-butanol and 2-methyl-l-butanol. A dear, yellow- 
ish liquid having a peculiar, ethereal. ỉruity odour. It is very 
Aammable. It is volatile even at low temperatures. B.p. 
about 96 degrees. Practically insoluble in waten misdble 
with alcohol and with ether. Store in a cooỉ place in airtight 
containers. Protea hom light.

StabiEty. Amyl nitrite iỉ lỉable to decompose with evolu- 
tíon of nitrogen, particulaiiy ư it has become add in reac- 
tìon.

Uses and Administratìon
Amyl nitrite is rapidly absorbed on inhalatíon and is used in 
the immediate treatment oi patientỉ with dehnite cyanide 
poisoning (p. 2156.2) to induce the hmnation of 
methaemoglobin, which combines vvith the cyanide to 
íoim non-toxic cyanmethaemoglobin. Other mechanisms

such as nitric oxide íormation, vasodilatatíon. and improved 
hepàtỉc blood flow may also contribute to its mode oỉ action. 
A suggested procedure is to gỉve amyl nitrite by inhalation 
íor up to 30 seconds every minute undl intravenous 
treatment wỉth sodium nỉtrite (p. 1574.3) and sodium 
thiosulỉate (p. 1576.2) can be started. It has also been 
suggested for use in the management oỉ hydrogen sulĐde 
poisoning (p. 1799.2).

Amyl nitrite has an action similar to that oỉ glyceryl 
trinitrate (p. 1391.3) and used to be given by Lnhalation for 
the relỉeí of acute attacks of angina pectoris but is seỉdom 
used now.
Homoeopathy

Amyl nỉtrite has been used in homoeopathic medidnes 
under the foUowing names: Amyl nitrosum; Am. nit.; Amyl 
niL

Utorine rekixotion. Amyl nitrite relaxes uterine smooth 
musde. While it is no longer used as a tocolytic. amyl 
nitríte inhalation has been used during labour to ỉadlỉtate 
preterm caesarean sectíon, 1 with general anaesthesia to 
relax uterine constriaion rings,2 or vvith epidural anaes- 
thesia in the management of shoulder dystocia.3

1. Hendricks SK. a al. Amyi niưiie; use u  » smooih mưscie rclaxam in 
dỉmcult preterm cesarean seaion. Am J Perinatol 1992; 9: 289-92.

2. El-Mowalíi DM. Geneva Poundaóon ỉor Medìcal Education and 
Research. Obstecría simpỉiíỉcđr abnortnaỉ uteríne aaion. Avaỉỉabie ai: 
http://www.gímcr.ch/Obsictria.simpllficd/abnomiaLuterine-.aaion. 
hun (accessed 11/01/11)

3. Hepner DU ứ ai. The Zavaneỉỉi maneuver does not precỉude regional 
anesthesia. Anath ẢnaÌỊ 1997; 84; 1 i 4 5-6.

Adverse Effects, Treatment, and Precautions
Amyl nitrite inhalation commonly causes (lushing, head- 
ache, and dizziness; nausea and vomiting, hypotension, 
resdessness. pallor. svveating, urinary and (aecal incont- 
inence, and tachycardia may also occur. Overdosage may 
result in cyanosis, syncope, dyspnoea, and muscular 
vveakness, due to vasodilatation and methaemoglobin- 
aemia. Methylthioninium chloride may be required for 
seveie methaemoglobinaemia but should not be used ư 
cyanide poisoning is suspeaed since cyanide may be 
dỉsplaced. Respiratory depression, metabolic addosis, con- 
vulsions, coma, and cardiovascular collapse can occur in 
severe tbxidty; deaths are very rare.

Acnyl nitrite may increase intra-ocular and intracranial 
pressure and should be used with cautìon in patients with 
glaucoma, recent head trauma, or cerebral haẽmorrhage. 

Tolerance to nitrites can develop with chronic use.

Abuse. Volatile alkyl nitrites (commonly knovvn as 'pop- 
pers'), induding amyl. butyl, or isobutyl nitrite, have been 
abused in the belieỉ that they expand creadvity, stimulate 
music appredatìon, promote a sense of abandon ỉn dan- 
dng, and ỉntensưy sexual experience. 1-2

Inhalatíon causes headache, tachycardia. syncope, acute 
psychosis. inơeased intra-ocular pressure, transient hemi- 
paresiỉ, methaemoglobinaemia, coma, "and, rarely, sudden 
death. Haemolytic anaemia has also been reponed1'7 and 
may be more likely in those with glucose-6-phosphate 
deĐdency; 5-7 in some subjects, Heinz body tormaóon has 
been detected.3-6 Methaemoglobinaemia may be severe,' 
and has also been reported aíter ingestion oí volaólc 
nitrites.’ 11 Symptoms are similar to those of hypoxia11 and 
may be reversed by methylthioninium chloride.*-12 Bilateral 
Vision loss has been reported due to damage to the íoveal 
photoreceptors; in some parients symptoms improved over 
several weeks.13-14

Inhalatíon oí volatile nitrites has led to severe and 
extensive contaa dermatitis around the face with secondary 
spread elsevvhere on the body. 15-16

1. Sỉgeỉỉ LT, a  aL Poppừig and snoning votarile oiaitn: < cutTcnt íad for 
gcttíng high- Am Jhyăĩiatry 197»; ũ í :  1216-1».

2. Lockwood B. Poppcn: volatilc nitrỉlc inhalants. PharmJ 1996:257:154-
5.

3. Rotnatl KR. Coocaanon AJ. H tínx body haemdytic m aenáa a íta  
saỉtBng voUiile niơileí. Mtắ J Ana 1981; 1: 302-3.

4. B ianda JC  tt aL Amyl aiDite-induced hemolytìc anemia. Am J Mtd 
19»9; 86: 252-4.

ỉ. G n v a  Tũ. MitcheO s. Acutt hiemolỴtíc in tem it ãíier inhalnion oi 
unyl nitrite. JXSocM td  2003: 96: 594-5.

6. Shõm J. tí ai. Oxidative hacmolysls duc to 'poppers'. BrJH aaĩU iul2008; 
142:328.

7. Neubcrger A. rf al. Hcmótytic anem ũ in ã G6PD-de0cỉem n un  aĩtcr 
inhalnion oí amyl nitrilc Cpoppcn'). ỉir Med A sm  1 2002; 4: 1085-6.

8. Madani B. rí ai. Methyláíe bĩue; 1  ưeatment for severe methaeino- 
globUuanM secondary IO mìsuM of amyt nitrite. BmtrỊ Mtd }  200Z’ 19: 
270-1.

9. Luban JP. a  ai. Amyl niaitt poppers and mcthemoglobulinemia. A m  
Im tm  Mtđ 1985; 103: 804-5.

10. Onerloh J. Ol&on K. Toxidrles of alkyl niưltn. A m  ỉttttm  Mtd 1986; 104: 
727.

11. rtcnx JMT. Nitlsen MS. Acute acquired mcthaemoglobinaemia after 
amy) nioite poỉsoning. BMJ 1989; 298: 1566.

12. Ponyih RJ. Moulden A. Methaemoglobinaemia alter ingesdon of aroyl 
ntaitc. A nh Dã OaU 1991; 66: 152.

13. Pece A. tt al. Tiansien: vúual losỉ alter amyl Isobutyi nitrite abuse. Srmừt 
Ophỉhatmol 2004: 19: 105-6.

14. Vlgnal-aermom c  n a / .  Poppen-associaied retinal toxỉdty. N Ertfl J 
MŨI 2010; 363:1583-5.

All cross-reíerences reíer to entries in Volume A
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15. Bos JD. et ai. Alỉergỉc conuct dermaũcis to amyl rútrìte ('poppers'). 
Contact Dermatítis 1985; 12: 109.

16. Foroozaa M. tt ai. Dermatose ỉaciaỉe aux poppen. Aìtn Dermaioi Vmertol 
2009; 136: 298-9.

HandTing and storage. Amyl niưite is very ũammable 
and must not be used vvhere it may be ignited. It should 
be protected &om light.

Pregnancy. Licensed product informanon wams that 
matemal use of amyl nitrite during pregnancy reduces 
blood pressure in the mother and blood ữovv across the 
placenta.

Interaờions
Like organic nitiates, amyl nitrìte and other inhaled volatile 
nitrites may potentiate the hypotensive eữects of phospho- 
diesterase type-5 inhibitors, see Interactions, under 
SildenaSl, p. 2366.3.

Pharmacokinetics
Amyl nitrite is absorbed Via the skin. lungs, mucous 
membranes,. and the gasơointèstinal tracL Therapeutíc 
eữects are seen within 1 minute of inhalation. It is 
metabolised rapidly in the Iiver by hydrolytic denỉưatìon 
and excreted as both metabolites and unchanged drug in the 
uxine.

Preparatíons
Proprietary Preparations (details are given in Volume 6 )

MuhKngredient Preparations. S.Afr.: Tripac-Cyano; USA: Cya- 
nide Antidote Packagc; Emergent-Ez.

Homoeopathic Preparòtions. AustraL: Hot Hush & Menopause 
Reiiel; Hot Flush & Menopause Relief; Canad■: Menopause.

Phannacopoeiol Preparations
USP 36: Amyl Nitrite Inhalant

Asoxime chloride
ì^xima-rClõhtrode; Chlorek Azolẹymụ; Hl-â.
MÍ[4-{Aminoeafbony0pyridinio]methoxy}methyl)-2-[(hydra-
xyimino)methỹi]pyndiPúurndichloride.
CMH)(ANaOj=3S92 • . . •• . •
CAS — Ỉ443Ỉ-3b3. •• •• ••
UNII— HUV88P6SJS.

Prọ/Ị7ẹ
Asoxũne diloride is a cholinesterase reactivator that has 
been trìed in the ưeatment of poisoning by organophos- 
phorus pestíddes and related compounds, induding nerve 
agents.
Reíerences.

1. lovanovic D. a  al. A casc ot untuual suiádal poisoning by the 
organophosphorus insectiáde dlmethoate. Hum Exp Toxicol 1990:9:49- 
5 iT

2. Kuỉỉỉ R. íí ữỉ. HI-6 in man: eílìcacy of the oxime in poisoning by 
organophosphorus ỉnsectiddes. Hum Exp Toxiat 1991; 10: 115 - 18.

3. Lundy PM. a  al. Developmem oí the biỉquatemary oxime HI-4 toward 
dlnical use in the treatment ot organophõsphate nẽrve agent poisoning. 
Tmáol ttn  200«; 25: 231-43.

ASM 20
CAS — 90597-58-3.

Proỉile
AST-120 is a form oi activated charcoal (p. 1537.3) 
consisting of spherìcal microcrystalline carbonaceous 
partides with oxygen complex induding suriace oxides. It 
is given orally as an adsorbent to delay the progression of 
chronic renal ỉailure by removing uraemic toxins and their 
precursors bom the gastrointestinal tract. It is also under 
investigatìon in hepatic encephalopathy and gastrointest- 
inal disorders.
Reíerences.

1. Takahashỉ N, tt  aL Thcrapeutic effects of long-tenn admỉnỉstratỉon of an 
oral adsotbent in patienti withchronic renal íailurr: two-yearsmdy. Inl 
] Uml 2005; 12:7-11.

2. UedaH.rta/. AST-I20, an oral adsotbent. delaya the lnitlation oi dlalysỉs 
In paúents with chronic kldney diseases. Ther Aphtr Dial 2007; 11:189- 
95.

3. Fukuda y, a  uL Oral spheiical adsoipcive caibon for the treatment of 
intractable anal Bnulas in Crohn's diãeasc a multicenter, randomixed. 
double-blind. placebo-controlled triaL Am ỉ  Gastmrueroỉ 2008; 103: 
1721-9.

4. Shen a ,  a  al. The efficacy and tolerabllity of AST-120 (sphertal carbon 
adsorbent) in acdve pouchltis. Am J aatruenum l 2009; 104:1448-74.

5. AUzafn T, ít a i CAP-KD Study Group. EBect of a carbonaceour orai 
adsotbent on the progrcssion óf CKÒ: a multicenter. randomixed. 
controlled tiial. Am J Kitbtty Dà 2009; 54: 459-47.

Preparotions
Proprietary Preparatioru (details are given in Volume B) 
Singie-ingrBtỉenỉ Preparotions. Jpn: Kremerin: Kyucal.

AHpam ezole ỊBAN, USAN, rlNNI
:Atipamezol;. Atịpamézole; Atipamezolum; MPV-1248; Aĩnna-
toesoii.
4-{2-Ethyl-2-indanyl)imidazole.
C14H16N2=2123
CAS — ỉ04054-27-5.
ATC Vẹt — Q/03AB90.
UỊlỊl— Ọ3N9USJAf6. , ■

Atipam exole H ydrochloride ÍBANM, riNNMỊ
Àtipanịetsoliíiydroklọridi; Atipamezol, hidrodoruro de; 
Atiparríéiõle, Chlorhydrate d'; Atipamezolhydroklorid; 
Atìpamezolỉ.Hỵdrochloridijm; Hidrocloruro de atipamezol; 
■A™naMe3Qna rVrflpoxnopnfl. ,
■G^ỊsNihGls24a8 .
0 6 — 10407548-1. , -
um -  2W427?57VC j

ProẠVẹ
Atipamezole is a selective alphai-adrenergic receptor 
antagonist that is used as the hydrochloride in veterinary 
medidne to revene the sedative eữects of medetomỉdine. 
Reíerences.

1. Penovaaia K ttul. Phannacological propertiK. Central nervous System 
eRects. and potendal therapeudc appũcadons oí aúpameeole, ạ selẽctive 
alpha2-adrenoceptor antagonist. CNS DruỊ Siv 2005; 11:273-88.

Bixalomer IUSAN, HNNI
AMG:223i ÀSP',tS8S;.:BIxalomère; BÌxalómero; Bixalomerum; 
SidKcánoMep-

■NA/////-Tetrakis(3-aminopropyl)butane-l,4-diamine poly- 
'mer with 2-(chloromethyl)oxirane.
(C iéH ^^H sC IO V  
CAS ̂ -85Ĩ373-1 
u m  —  lỊ & m s ỉL v ,

Prọỉile
Bixalomer is a phosphate binder used for hyperphospha- 
taemia (p. 1776.3) in patients with chronic renal íailure. It is 
given orally.

Preparations
Proprietary Piopgrolions (detailỉ are given in Volume B) 
Single-ingrodient Preparotions. Jpn: Kiklin.

Calcium Polystyrene Sulíonate
Caldurn • Poíystyrene‘-':Sulphonate; • Poliestĩrenosulíonato 
■cáldco;. Polĩstiren Sũlíònat Kalsiyum; no/incrtipeH CynbtỊio-
H3T KàílbìịMỊa. . • ‘ ■■ í ' ; ■ 'l' • -
CAS — 37286-92-3. • ■
ATC — VÓ3AE01.
ATC Vet — Q703AE01: ■ ■'■ ■■
Pharmacopoeias. In Br. and Jpn.
BP 2014: (Caldum Polystyrene Sultonate). A CTeam to light 
brovvn, One povvder. The caldum content is not less than 
6.5% and not more than 9.5%, calculated with reíerence to 
the dried substance. Each g exchanges not less than
l.ỉm m ol and not more than 2 .0 mmol of potassium, 
calculated vyith reíerence to the dried substance. Practically 
insoluble in vvater and in alcohol. Store in airtight 
containers.

Uses and Administration
Caldum polystyrene snlíonate, the caldum salt of 
suUonated styrene polymer, is a cation-exchange resin 
that exchanges caldum ions for potassium ions and other 
cations in the gastrointestinal tract It is used similarly to 
sodium polystyrene suỊỉonate (p. 1575.2) to enhance 
potassium ẽxcretion In the treatment oỉ hyperkalaemia 
(p. 1777.1) assodated with anuria or severe oliguria, and in 
dialysis patients. It may be preỉerred to the sodium resin in 
padents who cannot tolerate an increase in theữ sodium 
ioad. It is estímated that 1 g oí caldum polystyrene sulíonate 
could bind 1.3 to 2 mmol of potassiưm but it is unlỉkely that 
su ch Sgures could be achieved in practice.

It is given orally or Via a nasogastric tube in a usual dose 
oí 15 g three or four times daiỉy, as a suspension in vvater or 
syrup or as a svveetened paste. About 3 to 4mL of vehide

has been suggested for each gram oí resin. It should not be 
given in fruit juices that have a high potassium content.

When oral administration is dlfficuỉt caltíum poly- 
styrene suUonate may be given rectally as an enema. The 
usual daily dose is 30 g given as a suspension in 150 mỉ. oỉ 
yvater or glucose 10%, or lOOmL oi 2% methylcellulose 
plus 100 mL oỉ water, and retained, ư possible, ÍOT at least 9 
hours. Initial theiapy may involve both oral and rectal 
routes. Poilovvũig retention of the enema the colon should 
be irrigated to rẹmove the resin.

For doses in children, see below.

Administrotion in children. Caldum polystyrene suỉỉonate 
is used in neonates and children to enhance potassium 
excretíon in the treatment of hyperkalaemia assodated 
with anuria or severe oliguria, and in dỉalysis patìents. Use 
is not recommended m neonates with reduced gut moti- 
lity. It may be given otafly as a suspension or paste, or 
rectally; caldum polystyrene sulíonate to be given rectally 
is mixed with water or glucose 5 or 10%, diluted in the 
same ratío as that for adults, see above. Care is needed 
with rectal use in childien as excessive dosage or inade- 
quate diỉution can result in impaction of the resin; how- 
ever, the oral route is not recommended in neonates. 
Licensed ptoduct iníormation recommends a dose oi 
1 g/kg daily in divided doses, reduced to á maintenance 
dose of 500mg/kg daily in divlded doses. The BNFC sug- 
gests the same doses (to a daily maYimnm oí 60 g oralỉy, 
or 30 to 40 g rectally).

Adverse Eỉỉects and Precautions
As ÍOI Sodium Polystyrene Sulỉonate, p. 1575.3. Sodỉum 
overloading is not a problem with caldum polystyrene 
sulíonate, but caldum overloadỉng and hypercalcaemia may 
occur. It should thereỉore be avoided in patíents yvith 
conditions such as hyperpaiathyroidism, multiple myel- 
oma, sarcoidosis, or metastatic cardnoma. Patients should 
be monitored for electrolyte disturbances, ẹspedally 
hypokalaemia and hypercalcaemia.

Effects on the gastrointeslinal Iracỉ. Intestinal neaosis has 
been reported after oral use of caldum polystyrene sulfo- 
nate in a patient with acute colonic pseudo-obstructìon, 1 
and after oral and rectal use in a uraemic patìenc2 neither 
patient was given sorbitol.

1. Goutorbe p. a  al. Intestbul necrosis associaied writh orally adminlstered 
caỉtíum poỉyscyrene suỉíooate mthouc socbỉtoL Arưt Pharmaathtr 2011;
45: 278.

2. Joo M, tí aL Cotonỉc mucosd necrosis Ễoiỉowing adminisaatìon of 
CBỈtíum poỉystryrene [sỉc] suỉỉoaate (Kalỉmace) ỉn a uxcmic patíenL J 
tonan úxd Sà 2009; 2 4 :1207-il.

Effeds on the lungs. An elderly man who died bom car- 
diac arrest was ỉoĩmd at autopsy to have bronchopneu- 
monia assodated vvith inhalation oỉ caldum polystyrene 
suUonate; 1 the resin had been given orally to treat hyper- 
kaỉaemia.

1. chapỉin AJ, MỈUard PR. Caicium polystyrene sulphooáte: an unusual 
caưse of inhaỉatíon pneumooia. BM J1975; 3:77-8.

Interactions
As for Sodium Polystyrene SuUonate, p. 1576.1.

Preparations
Propriatary Preparatioiu (detailỉ are given in Volume B)
Single-tngredient Preporolions. Arg.: Resincaldo; RIC Calão; 
AustraL: Caláum Resonium; Austria: CPS Pulven Sorbiíterit; 
B elg .: Kayexaỉate; Sorbisterìt; B raz.: Sorcal; C am uLi R csonium  
Calcium; Chile: Sorbisterit; China: Caldum Resonium (M^lâ:); 
Cz.: Calcium Resonium; Resical; Dtnm.: Resonium Calcium; 
Sorbisterit; Fin.: Sorbisterit; Fr.: Caldum-Sorbisteritt; Resikali; 
Ger.: Calcium Resoniumt; CPS Pulven Elutit-Calcium; Sorbis- 
terít; Gr.: Caldum Resonium; Hững Kong: Caldum Resonium; 
Ịndia: Caldum Resonium; K-Bind; Kapstat; ỉndon.: Kalitake: 
ỉri.: Caldum Resonium; Sorbisteritt: Jpn: Kallmate; Malaysm: 
Kalimate; Neth.: Sorbisterit* Norw.: Resonium Caldum; NZ: 
Caldum Resonium; Phữipp.: Kalimate; PoL: Caldum
Resoníum; Port: Resical; Spain: Resincaldo; Sorbísterit; Swed.: 
Resonium Caldum; Sorbúteric Switz.: Sorbisterit; Thai.: Kali-. 
mate; Resincaldo; Turk.: Anti-puuáum; UK: Caldum
Resonium; Sorbisterit.

Deferasirox ỊUSAN, HNN)
ịí iG P ^ ^ ^  Đ^aíiralc5i¥Đãèra5ÌEOx; Deíerasiroxum; IGL- 
•'670; EE?ổ70 '̂4rè<ị)epa3vĩpOKC V  
'4-E3^‘-BisièwỹầroxyphenyD-tH-1;2,4-tfia’zoM-ylìbenzoic 
acíd'-' • J ‘ ’ *

; c z1H ,sN A = 3 7 3 4  ‘
‘CÃS -20ỈỔ0-4I-& ‘
ATC— V03AC03. •
ẠTCfà— tyV3ACQ3.- { . \  .
UNIl — V8G4MỎF2V9.. ,, ' ■ 'L

The Symbol t  denotes a preparation no longer actively marketed
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Uses and Administration
Ddcrasirox is ao orally actíve sdective iron chelator tbat is 
used ỉn the management oỉ chronic iTon overioad 
(p. 1545.2) due to bíood transíusion or non-transfusion 
dependent thalassaemia. syndromes. Two moles oỉ 
dderasứox bind with one mole oỉ íerric ion to ỉonn a 
water-solubỉe ừon complex; theoreticalỉy ỈOOmg of 
delerasirox can bind about 7.5 mg of iran. but in pracdce 
oral doses oỉ 2 0 mg/kg daily are thought to result ỉn iron 
losses of about 330 micrograms/kg each day. Deíerasirox is 
available as tablets that may be dỉspersed in water, orange 
juice, or apple juice ũnmediately beỉore use. It should be 
taken on an empty stomach at least 30 minutes beỉore 
íood.

The usual initial dose for transíuãonal ữon overload is 
20mg/kg once daily. Semrn íerritin should be monitored 
monthỉy and the dose should be adjusted every 3 to 6 
months as necessary, in steps of 5 to ỈOmg/kg. Treatment 
should be withheld if serum-íerritin concentrations 
consistently ỉall below 500micrograms/liơe. Doses above 
40mg/kg daily are not recommended.

In iron oveiỉoad oỉ non-transfusion dependent thalass- 
aemia syndromes, the usual initial dose is lOmg/kg once 
daily. ỉf the baseline liver-iron concentration is more than 
15 mg of iron per gram oỉ liver dry vveight, the dose may be 
increased to 20 mg/kg daily aíter 4 weeks. Serum íerriún 
should be monitored monthly and the dose should be 
adjusted every 3 to 6 months as necessary, in steps oi 5 to 
lOmg/kg. Ooses above 2 0 mg/kg daily (lOmg/kg daily in 
children) are not recommended. Treatment should be 
stopped when a satìsíactory body-ừon level has been 
achieved (serum-ferritm concentration belovv 300 micro- 
grams/litre or lỉver-iron concentration below 3 mg of iron 
per gram of liver dry vveight).

When delerasứox needs to be used vvith potent uridine 
dỉphosphate glucuronosyltransíerase (UGT) inducers su ch 
as caibamazepine, riíampidn, phenytoin. phenobarbitaL 
and ritonavứ. or with colestyramine, the initial dose may be 
increased by 50% and adjusted according to serum-ferritin 
concentrations and response. For doses in children and ỉn 
those with hepatỉc or renal impairment, see belovv.

References.
1. VanOrden HE, Hagemann TM. Defcrasữox—an oraỉ agent ỉor chronic 

ỉron overload. Ann Pharmacothn 2006; 40: 1110-17.
2. Stumpí iL  Deíerarirox. Am J  ữeứhh-Syữ Phũrm 2007; 64; 606-16.
3. Yang LPH. tí al. Deỉerasỉrox: a revỉew oi its use in che management of 

ưanstuskmai đuoDỈc ỉron overìoad. Drugs 2007; 67: 22Ỉ1-30.
4. Yỉdúnsky E  Q in ia ỉ appUcatíon of deÍCTaârox: practícaỉ patíent 

managemem. Am J Henuãoỉ 2008; 83: 398-402.
5. CappdHnỉ MD, Taher A. Long-term expertence with đcíerasirox 

(ICL670), a once-daiỉy oral iron cheiator, ỉn the treaanem of 
ưansíusonil ỉron overioad. Expert Opừỉ Phamaeotkcr 2008; 9: 2391- 
2402.

6. MdLeod c ,tía l. Deỉerasứox for che creaanem aí iron overload assocúted 
with reguỉar blood transhisions {transíusỉonal haeraosiderosís) in 
patỉents suữering with chronỉc anaemía: a systemadc Tevỉew and 
economỉc evahiaúon. Health Tecknoi Assest 2009; 13:1-121.

7. Jabbour B. et al. Managỉng iron overload ỉn patíents wíth 
myelodysplastỉc syndromes wỉth oral deíeraárox therapy. Onaỉoýừt 
2009; 14: 489-96.

ỉ .  Kontọghloighes GJ. Introduaỉon oỉ hỉgher doses ol deỉensừox: better 
efficacy but not eữectíve ừon removaỉ írom the heait and ỉncreased risks 
of sertous toxiđtỉes. Bxpert Opàĩ Drug Sa/èty 2010; 9: 633-41.

9. Meerpohl ỉĩ.e ta L  Deỉerasỉrox íòr managíng transfusỉooaỉ iron overload 
ỉn peopỉe wỉih sidde cdỉ disease. Avaỉlable in The Codưane Databasc of 
Syttrmatic Revỉem; Issue 8. Chỉchester John WUey; 2010 (aecessed 
12/ 11/ 10).

10. Ladb V, tí  al. Deíensirox âdministration for the ưeatmenr of 
non-tnnsfuslonaJ iron overload ỉn patỉents wtth chaỉassaemỉa 
ỉmeimeđỉa. B rJ Hamatoỉ 2010; 151: 504-6. Correctíon. Aid.: 152: 124.

11. Vkhỉnsky B, tíaL  Long-term saíery and eíBcacy oí deỉerasỉrox (Exjade) 
for up to5 ycan in cransfmkmal iroD-overioaded padcnts Trtth Wdde crii 
<fisease. Br J  Haematol 2011; 154: 387-97.

12. CappeQỉni MD. tí aL hoa  chelatíon wỉth dderasỉrox ỉn adult and 
pedỉairic patíena wỉth thalassemỉa majon eScacy and saíety dunng 5 
ỹears' íoáow-np. Bbod 2011; 118: 884-93.

13. Taher AT, tí ã/. Deỉerasirox reduces iron overioad dgniíkanUy in 
nonttanchisỉon^dependent thaỉassemỉa: 1-year resuỉts ừom a prospec- 
tíve. nndMnhced, double-blỉnd. pỉacebo-controlled scuđy. Bkòd 2012; 
120: 970-7.

Administnation in chỉUren. Deỉerasừox is used for the 
management oỉ chronic ừon oveiỉoad due to blood trans- 
hiãcm in chỉldren from 2  yeais of age. and ỉor overload 
due to non-tnmsfusion dependent thaỉassaemia syn- 
dxomes in patíents aged 1 0  years and older. It can gener* 
ally be given in adult doses, see above. For dose adjust- 
ments in renal impaứment see belovv.

Admũiislration in hepaiic impãrmeni. Deíerasớox iỉ not 
recommended in those with severe hepatic impairment 
(Chlld-Pugh class C). Those with mild or moderate (Child- 
Pugh dass A or B, respectively) hepatic impaữment should 
be monitored dosely and the dose titrated as necessary. 
u s  Iicensed product iníormation lecommends that patients 
with moderate impairment be given 50% of the suggested 
staiting dose (see Uses and Administration above). In the 
UK product iníormation it is recommended that in 
padents with modeiate hepatic ũnpairment, the deíerasứ- 
ox dose is considerably reduced, followed by Progressive

increases up to a maximum of 50% of the suggested start- 
ing dose.

Deỉerasữox therapy should be intetrupted and/or the 
dose ređuced u  severe or persistent increases in liver 
aưymes or bilỉrubin occur duiing treatment.

Administration in renal impairment. Deỉerasừox doses 
should be adjusted in renal impairment (íor monitoring 
requirements, see Adverse EBects and Precautions, 
belovv). Licensed product inỉoimatìon varies between 
countries but recommended indicators ỉor dose adjustment 
include a íail in estimated creatìnine dearance (CC) to 
belovv 90 mL/minute, an increase in serum-creatirdne con- 
centration oỉ more than 33% above average pretreatment 
values, and. particularly in children. a rise oỉ serum-creat- 
inine concentratỉon above the age-appropriate upper lỉmit 
of normal.

In patíents being ưeated ỉor chronỉc ữon overload due to 
blood ơansíusion, the daily dose should be reduced by 
lOmg/kg. If renal ỉunction deteriorates íurther then 
treatment with deíerasirox should be stopped. Treatment 
may be restarted ư individual drcumstances aIlow. In 
patients being treated for non-transfusion dependent 
thalassaemỉa syndromes, adult doses should be reduced by 
50% or stopped if the dose is 5 mg/kg daily; in children the 
dose may be reduced by 5 mg/kg.

In the USA, deỉerasirox is contra-indicated in patients 
with a cc of less than 40mL/minute or a serum creatinine 
more than nvice the age-appropriate upper limit of normaỉ, 
whereas in the UK it is contra-indicated in those with an 
estimated cc  oi less than 60 mL/minute.

Mucortnycosis. Deíerasứox has been used successíully as 
an adjunct to antíỉungal therapy in the ưeatment oí 
raucormycosis (p. 566.3),M although some treatment íail- 
ures have also been reported.2-4 Orãl doses of about 15 to 
2 0 mg/kg daily have been used, 1'2 usuaily with liposomal 
amphoteiidn B with which it is reported to be synergis- 
tíc.’ Deỉerasirox starves muconnycetes of the ứon requừed 
íor growth, unlike desỉerrioxamine which enhances iron 
uptake by the Amgus (see p. 1547.2). Delerasirox may 
also enhance the inílammatory response to the infection.4

1. ReedC tía l.Deỉerasrox. an irorvcheỉatingagenu assalvagetherapyỉor 
rhinocerebraỉ mucorrnycosỉs. Antùnicrob AgcnB ơưmother 2006; 50: 
3968-9.

2. Spcllberg B, tí aỉ. Saỉety and outcomes oí open-label deferasữox ỉron 
chelaòon therapy ỉor muconnycosis. Antimicrob AỊents Oưmotíưr 2009; 
53: 3122-5.

3. Busca K tía ì. Combined antíỉungaỉ ihcrapy. iron chelacicm and smgical 
resectỉon as ưeaunent of hcpaúc xygomycosís in a patíent wtth 
haematologỉcaỉ malignancy. Myeoses 2010; 53: 275-8.

4. Soiunmer A. tí aỉ. Paỉlure oí deícraslrox, an iron dielacor agent, 
combỉned wỉth antưungaỉs in a case oí scvcre rygomycosỉỉ. Anõmiơob 
Agenís Chcmother 2008; 52: 1585-6.

Adverse Effects and Precautions
The commonest adverse effects with deỉerasirox are dose- 
related gastrointestinal disorders, such as nausea, vomiting, 
diarrhoea, and abdominal pain; diarrhoea may be more 
common in young children and the elderly. Upper 
gastrointestỉnal ulceration and haemorrhage, sometimes 
tatal. have been reported; ỉatal haemorrhages were more 
common in elderly patients with advanced malignandes 
and/or low platelet counts. Rashes are common and may 
respond to a reductìon in dose; erythema multiíorme has 
been reported. Serỉous hypersensitívity reactions su ch as 
anaphylaxis and angioedema have been reported. usually 
vvithin the first month oí deíerasứox ơeatment. Other 
adverse eữects indude headache. pyrexia, pruritus, anxiety, 
sleep disorders, íatigue, dizziness, skm pigmentation 
disordeis, iníections, pharyngolaryngeal pain, and oedema. 
Leucocytodastic vasculitis, urticaria, and alopeda have 
occurred.

Dose-dependent increases in serum creatínine are 
common and proteinuria may also occur. There have been 
reports of acute renal ỉailure, induding ỉatalities; renal 
tubulopathy, has occuưed, mainly in children and 
adolescents with p-thalassaemia.

us licensed produa iníonnaúon recommends that renal 
hmction is measured belore starúng therapy, and at least 
monthỉy thereaỉter. In high-risk patients, su ch as those with 
pre-existing renal impaứment or at increased risk of acute 
renal failure, renal lunction should be measured vveekly 
during the first month of aeatment or aỉter adịusting the 
dose, and monthly thereafter. Deỉerasữox ỉhould not be 
used in patients with a cc  below 40 mL/minute or with a 
serum-creatinine more than tvvice the upper lỉmit oỉ 
normal.

In the UK, vvhere deỉerasirox is not recommended in 
those with a cc  belovv 60 mL/minute, all patíents shouỉd 
have theữ renaỉ hmction measured at baseline, weekly 
during the first month oỉ ưeatment or aíter adjusting the 
dose, and monthly thereaỉter.

Tests for proteinuria should also be períormed monthly. 
The dose should be reduced or ưeatment stopped ìỉ

persístent increases in se rum creatìnine occur. see 
Administration in Renal Impairment above.

Liver enzyme values may increase in patients receiving 
deỉerasirox, and cases oỉ hepatitis and hepatic íailure, 
sometimes fatal, have occurred. Gallstones hãve also been 
reported. Liver enxymes and bilirubm should be measured 
beỉore starting deỉerasirox, every 2  vveeks during the first 
month, and monthly thereafter. The dose of deíerasũox 
may need to be modihed Ũ1 those with pre-existing hepatíc 
impainnent, or ư increases in liver enxymes or bilỉrubin 
occur during treatment. see Administration in Hepatic 
Impairment, above.

As with other iron chelators, hearing ioss and visual 
disorders, induding cataracts, have occurred. Audiological 
and ophthalmological tests should be perỉormed beíore 
starting deíerasirox and then every 12  months. In children, 
annual assessment of growth and development is also 
recommended.

Serum íerritin should be measured monthly to assess 
patient response and avoid overchelation of iron. Treatment 
should be vvithheld if the value is consistently below 
500 micrograms/Iiưe in patients being treated íor transíu- 
sional iron overload. or below 300 micrograms/litre in those 
with non-transfusion dependent thalassaemia syndromes.

There ha ve been rare reports of blood disorders. some of 
which have been (ataL induding agranulocytosis, neu- 
tropenia, and thrombocytopenia, in patients taking 
deíerasirox. Blood counts should be monitored regulariy. 
Delerasirox should be used vvith caution. ií ai aU. when 
platelet counts are less than 50000cells/mm>.

Serious adverse ellects, induding íatalities, were more 
oíten reported in elderly patients, in those vvith 
comorbidities such as pre-existing renal or hepatic 
impairment. or in those with advanced disease; delerasirox 
is thereíore contra-indicated in those with a poor 
periormance status, high-risk myelodysplastic syndromes, 
or advanced malignandes.

Hyperỉerritinaemia. Although serum-íerritin concenưa- 
tions are generally considered to be a proxy measure for 
iron overload in patíents with thalassaemia, there has 
been a report' of a patient in whom svvitching ÍT om  des- 
{errioxamine to oral deỉerasìrox chelation therapy was 
assodated with Progressive rises in serum lerriũn which 
were not paralleled by increases in body-iron as measured 
by MRI. After six months of therapy with deỉerasirox, 
serum lerritin had increased hom about 600 to over 
2700ng/mL. despite Progressive increases in deỉerasirox 
dosage hom 10 to 30mg/kg daily. On stoppứtg the drug 
and resuming desferrioxamine the lerritin values retumed 
to baseline.

1. Ricchi p, tí al. Paradox!caily increased íerritin level in a bcta-thaỉassemia 
major patìent foUowíng the su n  of deíerasirox cheỉation therapy. Aữa 
Haemàiol (Bascl) 2010; 123: 117-20.

Porphyría. The Drug Database for Acute Porphyria, eom- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Porphyria c en tre Sweden. classilies deíerasirox as 
probably not porphyrinogenic it may De used as a drug of 
first choice and no precautions are needed. 1

1. The Dmg Daubase for Acute Porphyria. Avaiiable at’ hnp://www. 
drugs-poiphyrta.org (accessed 26/08/11)

Pregnancy. A report1 of a successỉul birth after use of 
deíerasirox duiing pregnancy.

1. Ricchỉ p. tí at. A case oí weỉl-coleraied and safe deíerasirox 
admỉnistration duríng the ũrst trimester o i a sponuneous prepiancy 
in an ađvanced matemaỉ age thalasscmic paiỉent. Actầ Húematoỉ (Baul) 
2011; 125: 222-224.

Interactions
Deíerasirox should not be given with aluminium-contain- 
ing antadds since there is a possibility that it may chelate 
aluminium. The metabolism oi deỉeTasúox depends on 
uridine diphosphate glucuronosylưansíerase (UGT) 
enzymes, and use with potent inducers oí these enzymes 
su ch as carbamazepine, riỉampidn, phenytoin, phenobarbi- 
tal, and ritonavứ may deơease exposure to deíerasứox. The 
dose of deỉerasữox may need to be increased and the serum 
lerritin monitored (see aỉso Uses and Ađministration, 
above).

Exposure to deíerasứox was reduced when it was given 
vvith colestyramine, and theữ use together shouiđ be 
avoided. An increased initial dose oí deỉerasirox should be 
considered tf treatment with both drugs is necessary (see 
Uses and Administration, above).

Deíerasứox inhibỉts cytochrome P450 isoenzymes 
CYP1A2 and CYP2C8. and may induce CYP3A4. Caution 
is advised when deíerasữox is given vvith drugs vvhich are 
metabolised by these isoenzymes.
Reíerences.

1. Skeiianet A. tl al. Investigation of the pharmacokiDetic inienctions oi 
deíerasirox, a once-daỉỉy oraỉ irơn cbeỉatcn; with mỉdazolam. riỉampin. 
and repagiinide in heaỉthy volumeers. J Qin Pharmaal 2010; 50:205-
13.

AU cross-reíerences reíer to entries in Volume A
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Pharmacokinetics
Deỉerasữox ỉs absorbed from the gasưoìntestinaỉ tract and 
peakplasma concentrations occur about 1.5 to 4 hours after 
ingestion. The absolute bioavaHability is about 70% but is 
increased in the presence oi íood. Deỉerasũox is about 99% 
bound to plasma proteins, mainly albumin. Metabolìsm oỉ 
deíerasirox ỉs mainly glucuronidation by uridine dipho- 
sphate glucuronosyitrănsíerase (UGT) enxymes. Cyto- 
chrome P450 isoenzyme-mediated metabolism appears to 
be minor. Deconjugation oỉ the glucuronidates in the 
intesòne and subsequent enterohepatic recyding are likely 
to occur. It ũ  excreted mainly in the íaeces vía bile, as 
metabolites and as unchanged drug. About 8 % oí a dose is 
excxeted in the urine. The mean elimination halỉ-lhe is 
about 8 to 16 hours.

Children and adoiescents have a lower exposure to 
deỉerasirox than adults; in chiỉdren under 6  years of age 
exposure was about 50% lower. Men have a higher 
dearance of deíerasữox than vvomen.
Reíerences.

1. Gaỉaoello R, tí ai. E ííea of food, cype of food, and tíme of food intake on 
deíerasliox bioavaỉlability: recommendations for an optímaỉ deíerasirox 
admioistration legịmen. J ơâi Pharmacoỉ 2008; 48:428*35.

2. sédtaud Rt tí ai. Absoíute oral bioavaiỉabiỉỉty and dỉsposỉtỉon of 
deỉerasỉiox ỉn heaỉthy human subjects. J ơ in  Pharmaal 2008; 48: 919* 
25.

3. cbimomas D, tí ai. Deícrasirox pharmacokinetics in patỉents with 
adequatc versus inadequate respotise. Blood 2009; 114: 4009-13.

4. Waidmeier F, a  ai. Phannacoỉdnc tìcs. metabolism. and đispoátíon of 
deỉerasirox ỉn beta-thalassemic patíents with transíusion-dependem

. iron overload who are at pharmacokinetic steady State. Drug Metữb Dừpos 
2010; 38: 808-16.

Preparations
Proprietory Prepqrations (details are given in Volume B)

Sngis-ingredient Prapiarations. Arg.: Exịade; Austral: Exjade; 
Austrùc Exịade; Belg.: Exjade; Brax.1 Exjade; CaruuL: Exjade; 
Ckũc. Exjade; Chừur. Exjade (SSIÍS-); Cz.: Exịade; Denrn.: 
Exjade; Fr.: Exjade: Ger.\ Exjade; Gr.: Exịade: Hong Rong. 
Exịade: Hung.-. Exjade; Inđon.-. Exịade; /ít: Exjade; Israel: 
Exjade; ItaL: Exjade; Mataysia: Exjade; Netk.: Exjade; Norw.: 
Exjade; NZ: Exjade; phữipp.: Exjade; PoL: Exịade; Port: 
Exjade; Rus.: Exjade (3rcworaa); SA.fr.: Exjade; singapore. 
Exjade; Spaừt: Exjade; Swed.: Exjade; Switz.: Exjade; Thai.: 
Exjade; Turk.: Exjade; UK: Exjade; ukr.: Exjade PxcmtxaA); 
USA: Exjade.
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Uses and Administration
Deíeriprone is an orally active iron chelator used in the 
treatment of iron overload in patients with thalassaemia for 
whom desíerrioxamine is unsuitable or ineíĩective. Three 
moles of deíeriprone bind vvith one mole of íerric ion to 
form a stable water-soluble iron complex; theoredcally 
1 0 0 mgof deíeriprone canbind about 13.4mgof iron. butas 
with other iron chelators, it is unlikely that such a Agure 
could be achieved in practice. Deteriprone may be given in 
oral doses of 25mg/kg three times daily. Doses above 
lOOmg/kg daily are not recommended. For use in children, 
see Adminisưation in Children, belovv.
Revievvs.

1. Hoíỉbrand AV. Deícripronc therapy íor tramfusíon*ỉ iron overioad. Best 
Prttữ Res ơ in  Haemtttoỉ 2005; 18: 299-317.

2. Plga A, rtai. Deíeríprone: new insỉghL Aĩtn N YAcad Sá2005; 1054:169-
74.

3. Katumis A. Combỉned therapy wiih deíeroxamỉne and deỉerỉprone. Ann 
N YAcad Sá  2005; 1054: 175-82.

4. Roberts D. et aí. Oral deỉeriprone for ỉron cbdatíon ỉn people wỉth 
thalassaemia. Avaỉlable ỉn The Cochrane Daiabax of sỳstemadc 
Rcvicivs; ỉssue 3. Chỉchcsicr John WUey; 2007 (acccssed 29/07/10).

5. Galaneỉlo R. Campus s. Deíexiprone chelanon therapy ỉor thalasscmỉa 
major. Acut Haemaioỉ (Basel) 2009; 122:155-64.

6. Cappdỉini MD, et tứ. Ovcrvicw of iroa chelacỉon thcrapy with 
desíerrỉoxamlne and deíerỉprone. Hemosiobm 2009; 33 (suppỉ ỉ): S58- 
S69.

Administraiion in children. UK licensed product inỉonna- 
tíon States that there are limited data on the use of deíeri- 
prone in children betvveen 6 and 1 0  years oỉ age, and no 
data on use in children belovv 6. Australian licensed pro- 
duct iníonnation States that limited data exist for children 
between the ages of 2  and 1 0  but that the efíects of deíen- 
prone on grovvth are unknovvn. Licensed doses in children

are calculated by vveight on the same basis as adults (see 
Uses and Adminlstratíon. above).

A study evaluating an oral liquid íormulation in 100 
children aged betvveen 1 and 10 years with transhision- 
dependent anaemia ỉound that an oral dose oỉ deỉeriprone 
50 to lOOmg/kg daily in three divided doses reduced serum- 
territín concenưations. Adverse eữects were súnilarto those 
reported ìn adults, although an increase in serum-creatinine 
concentration was seen in 2 chiỉdren during tteatment, 
which resolved at the end of the 6-month study.1

In a retrospective study in 17 paediatric haematoỉogy or 
oncology patíents vvith iron overload, rather lower doses of 
20 to 40 mg/kg [daily] as tablets were íound to be eữectíve.2

1. El Alfy M, et aỉ. The saỉecy, toleiabỉỉỉty, and eỉScaqr oi a lỉquid 
ỉonnulatỉon oỉ deỉexỉprone ỉn young điildren wtth cransíusional iron 
overỉoad. J Pettìứtr Hematoì Oncol 2010; 32: 601-5.

2. Won sc. tí aL EỈBcacy and salety oí deỉèrỉprone (Fcrriprox). an oral 
ỉron-cbcladng agenc in pedỉatric paâents. Kortan J Hematoỉ 2010; 45: 
58-61.

Iron disiributton. Deíeriprone has been investigated as a 
therapeuác strategy for relocating iron in disọrders with 
deỉective iron distribution such as anaemia oỉ chronic dis- 
ease, or the neurodegenerative disorders Friedreich’s atax- 
ia, Aliheúnei^s disease, or Parkinson's disease.u

1. Kakhlon o, a  a i Iron redisoibuảon as a therapeutìc sơategy for treatỉng 
điseases oi ỉocalhed iron accumulatíon. Can J Physiol Pharmaai 2010; 88: 
187-96.

2. Kakhỉon 0, tí ai. CeU hmctíons inipaưed by ỉrataxin deãtíency are 
rescored by drug-medỉated iron relocatỉon. Bỉood 2008; 112: 5219-27.

Malaria. Oeỉeriprone has been investígated for the treat- 
ment oỉ malaria, see Maỉaria, under Desíerrioxamine, 
p. 1546.1.

Thalassaemia. Patients with thalassaemia receivứig regu- 
lar blood transíusions commonly develop iron overload 
requiring use o! ữon chelators. Deíeriprone was developed 
as an oral aỉtemative to desíerrioxamine, but its role has 
been conưoversial. See Thalassaemia under Uses of Des- 
terrioxamine, p. 1545.2, for ỉurther míormation.

Advetye Ettects, Tr&trnen t, and Precautíons
Deíeriprone commonly causes neuữopenia, agranuloq^to- 
sis, and thrombocytopenia and should not be used in 
neutropenic patients or in those with a history of 
agranulocytosis or recuirrent neutropenia. The neutrophil 
count should be monitored weekly and treatment 
permanentỉy stopped ư neuơopenia develops. Supportíve 
ưeatment su ch as granulocyte colony-stímulanng íactor is 
recommended in those with severe neuữopenia. Patíents 
should be advised to seek inunediate medical attention ư 
symptoms indicatíve of iníection such as fever, so re throat, 
or flu-like symptoms occur. Deíeriprone should be withheld 
if an iníection develops and the neuưophil count monitored 
more írequently.

Gasơointesúnal disorders such as diarrhoea, nausea, 
vomiting, and abdominal pain are common duiing initial 
treatment vvith deíeriprone. Most cases resolve with 
continued tteatment, but some may requữe a temporary 
reductìon in dose. A reddish-brovvn discoloration of the 
urine commonly occurs due to excretion of the iron- 
deíeriprone complex. Other common adverse eừects 
induđe headache, an increase or decrease in appetìte, 
asthenia, musculoskeletal pain, peripheral oedema, dizzi- 
ness, somnolence, pruritus, and urticaria. Arthropathy also 
occurs and can range from mild arthralgia to severe arthritis.

Serum ferritin should be measured every 2 or 3 months; 
treatment may need to be vvithheld ư concentratìons fall 
beIow 500 miCTOgrams/litre. Deíeriprone may reduce 
plasma-nnc concentrations and these should also be 
monitored and ãnc supplements started if required.

Deíeriprone is teratogenic in animals and should not be 
used during pregnancy. Women of child-bearing potential 
should be advised to use conưaceptive measures duríng 
treatment with deíeriprone.

Caution is advised in patients vvith hepadc or renal 
impainnent and organ íunctíon should be monitored during 
therapy. Increased serum concentrations of alanine 
aminotransíerase (ALT) have occuưed; therapy may be 
vvithheld for persistent increases in ALT. For mention of an 
inaease in serum-creatinine concentratíons in some 
children tteated with deíeriprone, see Administration in 
Children, above.

A total daily dose above lOOmg/kg is not recommended 
due to the potential incxeased risk oỉ adverse eữects. 
Neurological disorders have been reported in chíldren 
treated with higher than recommended doses of 
deíeriprone, see Overdosage, below.

Auto-immune disorders. Deíerìprone has been assoóated 
with isolated reports oỉ auto-immune disorders such as 
Henoch-Schõnlein purpura, 1 systemic vasculitis,2 and a 
ỉatal case oỉ SLE;3 arthritic reactions are common. 
Although some thalassaemia patients tteated with deíeri- 
prone had small increases in autoantibodies assoôated

with SLE, no other symptoms were seen. Monitoring for 
autoantibodies and other immune abnonnaỉities has been 
suggested.4

1. Uiỉaỉ s, tí aỉ. Severe Henoch-Scbổnỉeỉn puipura ỈD a ứiâỉasscmic patient 
under dderỉprone aeatmenc. Am J  Stm atoỉ 2008; 83: 165-6

2. Casoỉota-Scanderbeg A, Sacoo M. ẠgnmilocytosỉSa arthritỉs and 
systemỉc vascuUds in a patỉent reodvỉng the on ỉ ỉron cbeỉator LI 
(ddcrtpronc). Br J  Hamatol 1997; 9 6 :25V5.

3. Mehta J,tía L  Patal systemk lnpns erỳthemxtosus in patíent taỉdng oial 
iron chdator Ll. Lamet 1991; 337: 298.

4. Mehta J. t í  ai. Oraỉ ỉron cbelator LI and autoùnmunỉty. Bỉood 1993; 81: 
1970-2.

Effecte on the blood. Agranulocytosis, in some cases íatal, 
has becn assodated with dtícripronc use.1'3

ỉ. HenterJ-L Karién J. Patal agranulocytosls aíter deíeriprone tberapy In a 
chad with Diamond-Bỉadtíim anemia. Biood 2007; 109: 5157-9.

2. Tewari s, tí  ai. Necrodxing stomatỉtỉs: a possỉble perỉodontaỉ 
manưestatíon of deỉeriprone-ỉnduced agranuỉocytoâs. Oral Sutị Oral 
Meấ Oral Pathol Oral Saắioi Bĩtắod 2009; 108: el3-e l9

3. Pontỉkogỉou c  Papadaỉd HA. ỉđiosyncracỉc drug-ỉnduced agranuỉocyto- 
sás: the paradỉgm of deỉerỉprone. Bemoỹlobin 2010; 34:291-304.

Effeds on the ears and eyes. Like other ữon chelators, 
adveise eỉtects on the ears and eyes have be en reported 
with deỉeriprone, induding subdìnical auditory and visual 
impairment, 1 and a higher intídence oỉ retứìal pigment 
epithelial degeneration.1 In 2  reported cases of posterior 
subcapsular opaàty the opadtỉes were assodated with red- 
dish-brovvn deposits suggestive oỉ iron accumulation.3

Hearing loss assodated with desíerrioxamine therapy 
remained stable or worsened vtrhen treatment was changed 
to deíeriprone in 5 of 16 adults, aỉthough it was undear ư 
this reũected progression or irreversibility of the desỉèni- 
oxamine damage or ư deỉeriprone caused additíonal 
ototoxidty.4

1. Mardani MG. tí  ai. Subdỉnicaỉ audỉcory and vỉsuaỉ invoỉvement during 
oiaỉ deỉeriprone therapy. Am J Haruứol 1996; 51: 179-80.

2. Taneja R, tí aL Muỉtípỉe transhised thalassemia major ocuỉar 
maniỉestatỉons ỉn a hospiỉal>based popuỉatỉon. ítutùữỉ J  Ophúiữimoỉ 
2010; 58:125-30.

3. Mehdhadeh M. Nomoosadeh MH. Postericur subcap$uỉar opadty in 
two patìents with thalagannia niajor íòỉhming deíeitprone consump> 
tíon. Úm Exp Optom 2009; 92: 392-4^

4. Chỉodo AA. tí  aL Desỉeirỉoxamine ototoxỉdty in an adult tran$fusỉon< 
dq>endent popuỉatỉon. J OtoUơỵngoí 1997; 26:116-22.

Hepatic Rbrosis. Hepatic Abrosis was reported to have 
progressed in 5 patìents with thalassaemia treated with 
deỉeriprone, 1 although other studies have ỉound no evi- 
dence to suggest that deỉeriprone exacerbated liver fibro- 
sis.3-*

1. olỉvicri NF, a  aL Loag-cens aíe ty  and eHectiveness of iran-chelatìQn 
tbeiapy wtth deíeriprone lor tbalassemia major. N Bngl J Meẩ 1998; 339; 
417-23.

2. Wu s-p, tí al. Lỉvcr ữbrosis and ừon levcỉa duríng Iong-tcrm deỉeriprone 
matment of rhal«wfmii major patìeno. Htmojlcbát 200«; 30:215-18.

3. Chen A-C. tí al. EQea of deíeripronc an liver ỉron avedoad and íỉbrosls 
ỉn hepathis-C-vbus-inlected dulaasemìa. Hemo*jỉobìn 2006; 30:209-14.

4. Wanlẽss K. aaL  Lack oi prữgressỉve hepadc Sbroiỉa đurlng long-tenn 
derapy wiih deíeilprone in subiects with oamtuiion-dependent beta- 
chalasemia. Blood 2002:100:1566-9. Conecdon. ibid. 2003; 101:2460.

Overdosoge. Neurological disorders were reported by the 
manuỉacturer and the French pharmacovigiỉance authori- 
ties in 2 chỉldren aged 7 and 9 who had been treated wlth 
deíeriprone doses at 2 VỈ times the highest recommended 
dose of lOOmg/kg daily. The children were treated for 1 
and 2  years, respectively, and developed nystagmus, gait 
disorders, ataxia, dystonia, and, in one case, psychomotor 
retardaúon. These disorders gradually improved aíter 
deíeriprone was stopped.1

Cerebellar syndrome was also reported in 2 children 
given deíeriprone at higher than recommended doses.2 The 
first patíent was ơeated for more than 3 years beíore 
developing dizziness, axial hypotonia, nystagmus, diplopia, 
and obsessive-compulsive disorder. The second developed 
impaired motor coordination, dystonia, nystagmus, and the 
inability to vvalk in a stralght Iine aíter 2 months of high- 
dose tteatment. Again, symptoms in both patients gradually 
improved once deteriprone was stopped.

1. Agence ừaiu^ise de sécurité sanỉtaire des produiỉs de santd/Labontoỉres 
chiest France. Rỉsque d#agranulocytoses btaỉes et de voubles 
neurologỉques lors de rutỉỉỉsatỉon de Ferriprox(déỉỂrtprone) (ỉssued ỉst 
September. 2006). Avaỉỉable at: hnp://www.absapsir/cQntent/ 
download/12879/156735/version/l/file/tp06090l.pdf (accessed 
12/08/10)

2. Beau-Saỉinas p. a  ai. Hỉgh doses oí deíeríprone may be assotiated wiỉh 
cerebellar syndrome. BMJ 2009; 338: a2319.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, classiBes deỉeriprone as 
probably not porphyrinogenic it may be used as a drug of 
first choice and no piecautions are neéded. 1

I. The Drug Database ỉor Acute Porphyrỉa. Avaỉỉabỉe at: bttp://www. 
drugs-porphyria.org (accessed 26/08/ l i )

Interactions
Deỉeriprone chelates trivalent metaỉ ions and could ỉnteract 
with aluminium-contaúúng preparations; it should not be 
given with aluminium-containing antadds. Due to the risk

The Symbol t  denotes a preparation no longer actively marketed
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oỉ additive toxidty. use with drugs that may cause 
neutropenia or agranulocytosis is not recommended.

Pharmơcokinetics
Deíetỉprone is rapidly absorbed from the gastrointestinal 
tract and peak serum concentrations occur 45 to 60 minutes 
aỉter an oial dose; absorption may be slowed in the presence 
ai food and peak serum concentrations may be reduced. 
Protein btnding ís Iow (less than 10%). Deíeriprone is 
metabolised to an inactíve glucuronide metabolite and is 
excreted mainly in the urine as the metabolite and the ữon- 
deỉeripróne complex, with asmall amount of unchanged 
drug. The elimination halỉ-liỉe is about 2 to 3 houis. 
Reíerences.

1. UmenaLMG.e>4/.PhamucoklaaiQofddatproneiopaaemswitb 0 - 
thalassaeraú: impaa oí splenecromy and iion sutux. ũin  Pharmacokinrt 
2011; 50:41-50.

Preparations
Propriêtary Preporolions (details arc givcn in Volume B)
Sỉngle inQPodiont Preporolions. Arg.: Ferriprox; Austral.: Ferri- 
prox; Austria. Fernprox; Bdg.: Ferriprox; Braz.: Ferriprox; 
OtìruT. Feniprox (ÍỊ!>ĩ$nr); Cz.: Ferriprox; Denm.: Ferriprox; 
Fln.: Feniprox; Fr.: Ferriprox; Ger.: Ferriprox: Cr.: Ferriprox: 
Kelíen Hong Kmg-. Perriprox: India: Kellen Indon.: Feniprox; 
IrL: Peniprox; Israel: Ferriprox; ItaL: Ferriprox; Malaysũr. Fer- 
riprox; Kelfcn Neth.: Peiiiprox; Norw.: Ferriprox; NZ: Ferri- 
prox; PoL: Ferriprox; PorL: Ferriprox; Singapore: Femprox; 
Kelỉer; Spain: Ferdprox; SwttL: Ferriprox; Svntĩ.: Feniprox; 
Thai.: Perriprox; GPO-L-One; Kelfen Turk.: Ferriprox; UK: Fer- 
riprox; USA: Penipiox.

D e s f e r r i o x a m i n e  M e s i l a t e  IBANMI

Ba-29837 (desíernoxamine hydrochloride); Ba-33112; Defer- 
oksamiinimesiỊaatti; Deíeroksamin Mezilat Deíèroksamino 
mesilatas; . Deferoxamina, mesilato de; Deíeroxámine 
Mesilate (plNNM); Déferoxamine, Mésilate de; Déféroxamine, 
mésilate de; Deíeroxamine Mesylate (USẠN); Deferoxamini 
Mesilas; Deíèròxáminmesilat; Deíeroxamin-mesylát; Defèr- 
oxamlívmeálác Desíerrioksamin Mesilac Desíerrioxamine 
Mesylate; Desíemoxamine Methanesulphonate; Mesilato de 
deféroxamina; NSC-527604 {desíerrioxamine); HeộepoKca-
MMH3 Mein/ìâT:
30-Amino-3,14,25-trihydroxy-3,9,14l20,25-penta-azatriacon- 
tane-2,10,13,21 ,24-pentaone methanesulphonate; í/-{5-[(4- 
{[5-(Acetylfiydroxyamino)pentyỉ]aminoH,4-dioxobutyl) 
hydroxyaínin9]pentyl}-N-(5-aminopentyl)-N-hỵdroxy-buta- 
nédiamide piõnornethanesulphonate. 
£ ạ H « N A £ H 3S03H=656.8 ■■■■■;
Ò\s — 70-51-9 Tdesĩerrlaxamine);. 138-14-7 (desterrioxamine 
mesilatdi1950-39-6 (desỉèrrioxamine hydrochloride).
ATC —  V03AC0Ỉ.
ATC Vet —  QV03AC01.
ỊỊNII— V9IK07EỌ6ỊC

Pharmocopoeias. In Eur. (see p. vii>, ba., Jpn, and us.
Ph. Eur. 8: (Deỉeroxamine Mesilate; Desíerrioxamine 
Mesiỉate BP 2014). A white or almost white powder. Freely 
soluble in waten very slighửy soluble in alcohol; slightly 
soluble in methyl alcohol. A íreshly prepaied 10% solution 
in water hai a pH oi 3.7 to 5.5. Store at 2 degrees to 8 
degrees. Protect from light.
USP 36: (Deỉeroxamine Mesylate). A white to off-white 
powder. Preely soluble in vvater; slightly soluble in methyl 
alcohol. pH of a 1% solution in vvater is between 4.0 and
6.0. Store in airtight containers.

IncompoAiBty. Licensed product inỉonnation States that 
desíerrioxamine Solutions are incompatỉble with heparin.

Ụses and Admịnistration
Desỉenioxamine is a chelator that has a high affinity for 
lerric iron. It appeais to remove both ỉree iron and iron 
bound to haemosidetin and feriitin but not ứon bound to 
haemoglobin, transỉerrin, or cytochromes. One mole of 
desỉerrioxamine mesilate binds with one mole oí íerric ion 
to fonn a stable complex, so theoretically lOOmg of 
desỉenioxamine mesilate could bind about 8.5 mg oỉ iron 
but it is unlikely that such a Ễgure could be adúeved in 
practice. Oesỉerrioxamine also has an aỉSnity ỉor alumin- 
ium; one mole of desỉerrioxamine mesilate binds with one 
mole oỉ aluminium to íorm a stable complex, so 
theoretícally 1 0 0  ing oỉ the mesilate could bind about
4.1 mg oỉ aluminium.

Desíenioxamine increases the excretion oỉ iron bom the 
body and is used in the treatment of acute iron poisoning 
(see p. 1546.1) and ỉor conditions assodated vvith chronic 
iron overload; these include the treatment and díagnosis of 
the iron storage disorden haemochromatosis (when 
phlebotomy cannot be used) and haemosiderosis resulting 1

bom repeated blood transíusìons as in thalassaemia. 
Desíerrioxamine also increases the exaetion of aluminium 
hom the body and is used in the treatment and diagnosis oỉ 
aluminium ovetỉoad in patients with end-stage tenal íailure 
on maintenánce dialysis. For ỉurther discussion oí alumin- 
ium or ÌTon overioadL see below and p. 1545.2. Desíerri- 
oxamine is used in the diagnosis of some chronic anaemias 
such as sideroblastic anaemia (p. 1123.1) and auto-immune 
haemolytỉc anaemia (p. 1122.2).

Desíerrioxanũne is used as the mesilate and may be given 
by subcutaneous or intravenous inhision, by intramuscular 
injection, or intraperitoneally.

In the treatment oỉ acute ừ on  poisoning, desỉerriox- • 
amine is usually given by intravenous inhision, particularly 
in patients who are symptomatíc However. u s licensed 
product iníormation advises intramuscular injection unless 
the patíent is in shock, due to the risk of adverse eữects vvith 
the intravenous route. The dose should be adjusted 
according to the severity of the poisoning, preíerably as 
indicated by the serum-iron concentration and total iron 
binding capacity, iỉ available, although chelation therapy 
should be started in patients vvith signilicant symptoms 
vvithout vvaiting for the results of blood eoncentrations. In 
the UK, the usual initial dose of desíenioxamine mesilate is 
15mg/kg per hour by slow intravenous infusion, redudng 
aíter 4 to 6 hours to provide a total dose not exceeding 
80mg/kg in 24 hours. although iarger doses may be 
tolerated. Altematívely, it may be given inưamuscularly as 
a single dose of 2 g. In the USA. an initial dose oỉ 1 g is given. 
either intravenously at a maxũnum rate of 15 mg/kg per 
hour, or by inưamuscular iniecdon. Subsequent doses of 
500 mg may be given intravenously, at a rate noi exceeding 
125 mg/hour, or intramuscularly, every 4 hours for 2 doses, 
then every 4 to 12 houis according to response. A maximum 
dose of 6 g in 24 hours is recommended.

In the treatment oỉ chronlc ừon  overload. the dosage 
and route of administradon should be đetermined for each 
patient by monitoring urinary ứon excretion. with the aim 
of normalising senim-íenitin concentrations. Doses may be 
given by subcutaneous inhision. Via an inlusion pump, or 
by continuous inưavenous inhision in those unable to have 
subcutaneous inhisions or those vvith cardiac problems 
secondary to iron overload. An initial dose of 500 mg has 
been suggested, which may then be adjusted until a plateau 
of tron excretion is reached or with the aim oí keeping the 
therapeutic index (the daily dose in mg/kg divided by the 
serum-íerritin concenơation in micrograms/liưe) below 
0.025. The usual eữective dose range is 20 to 60 mg/kg daily. 
Subcutaneous iníusions are given 3 to 7 tlmes a vveek 
depending on the degree of iron overload, usually over 8 to 
12 hours, but inỉusion over 24 houis may be necessary in 
some patients. Although the UK considers subcutaneous 
inỉusion more effective, us licensed produa iníormation 
suggests an initial intramuscular dose oí o.ỉ to 1 g daily; a 
raaximum dose of 1 g daily is recommended in the absence 
oỉ a blood ơansíusion. Additional doses of desỉerrioxamine 
may be given at the time oỉ blood ưansfusion; up to 2 g oí 
desỉenioxamine mesilate by intravenous inỉusion íor each 
unit of blood transíused, at a rate of not more than 15 mg/kg 
per hour. Desỉerrioxamine should be given separately bom 
the blood. In the USA the total dose hom intramuscular 
injections plus inơavcnous inhisions with blood transỉu- 
sions should not exceed desíerrioxamine mesilate 6 g dailỵ. 
Ascorbic add supplements (see Uses and Adminisữation. 
under Vitamin C Substances. p. 2111.1) can enhance the 
excxetlon ol iron. but, to reduce the risk oí toxidty, should 
not be started until 1 month after starting desỉerríoxamine 
treatment (see under Interactions, p. 1547.3).

Desỉenioxamine has been used as a diagnoỉtic test for iron 
storage disease or some chronic anaemias in patients with 
normaỉ renal íunction by injeaing 500mg oỉ the mesilate 
intramuscularly and measuring the iron excreted in the 
urine over the next 6 -houis. More than lm g of iron is 
suggestive oi iron oveiioad and more than 1.5 mg can be 
regaided as pathological.

In the ơeatment oỉ alum inium  overload in patients 
with end-stage renal ỉailure. those undergoing maintenance 
haemođialysis OT haemoíiltration may be given desíerriox- 
amine mesilate 5 mg/kg once a week by slow intravenous 
iníusion during the last hour oỉ a dialysis session, or 5 hours 
before dialysis in patients with more severe overload. 
Patients on peritoneal dialysis (CAPD or CCPD) may be 
given desíenioxamine mesiỉate 5mg/kg once a week, by 
slovv intravenous inỉusion. subcutaneously, inưamuscu- 
laiiy, or intraperitoneaỉly (the recommended route) beỉore 
the final exchange ot the day. For the diagnosiỉ oỉ aluminium 
overload, desỉenioxamine mesilate 5 mg/kg is given by slow 
íntravenous inỉusion during the last hour of haemodialysis. 
An increase in serum-aluminium concentration above 
baseline oỉ more than 150 nanograms/mL (measured at thc 
start oi the next dialysis session) suggests aluminium 
overioad.

For doses in children, see Adminisơation in Children, 
below.

Administralion. Compliance may be a problem with Stan
dard parenteral desỉerrioxamine regimens in paúents with 
chronic iron overload. The oral.1'3 rectal,* and intranasal’ 
routes have thereỉore been tried as alternatives. but results 
have generally been disappoứiting. Tvvice-daily subcuta- 
neous bolus úýection has also be en reported,4'9 although 
the volume oỉ the injection may be a limiting íactor.9

Intraperitoneal desỉerrioxamine may be used to reduce 
aluminiiun levels in patients receiving peritoneal đialysis ỉor 
chronic renal lailure. Good results have aỉso been reportéd10 
ỉn a patient with haemochromatosis complicated by 
cirrhosis and cardiomyopathy, ỉn whom a chronic 
peritoneal dialysis catheter was used to control asdtes and 
to give desỉerrioxamine.

1. Caỉlender ST, Weatheraĩl DJ. Iron cheỉatỉon with oraỉ dcsỉerrioxamine. 
Lanceí 1960; U: 689

2. Jacobs A* Chang Ung w. Iron chelatíon with oraỉ desíerrỉoxainine. 
Laneet 1980; ỉh 794.

3. Kactamỉs c  rt ầi. Oral desferrioxamỉne in young paùents vvith 
thalassaemỉa. Laneeí 1981; ỉ: 51.

4. Komỡghỉorghes G. et al. Oesíerrỉoxanúne suppoãtorieỉ. Lanat 1983; ỉi: 
454.

5. Gordon GS. ei ai. Inưanasal administraúon of dcíeroxamine to iron 
overỉoaded patients. Am J Med Sà 1989; 297: 280-4.

6. Borgna-Pignani c. Cohen A. Hvaluaĩion rtí a new method of 
administraríon of the ỉron didating agem dcícroxaminr. J M iair 
1997; 130: 86-8.

7. Pranchiní M. ít ai. Saíeiy and eỉíìcacy of subcutaneous boỉus injection of 
deỉeroxamine in adult patỉeniỉ wirh iron nverioad. Blood 2000; 95: 
2776-9.

8. IM Gregorio f , aaJ. An aỉiematỉve IU comỉnuous subcutaneous inỉusion 
oỉ desỉerrioxamine ỉn thalassaemic patients. Br J Hacmatữi 1997; 98: 
601-2.

9. Franchinỉ M. tt ai. Saỉety and eữicaqf of subcutaneous bolus injcction oí 
dcíeroxaminc in adult patiems vvith iron overiond: an update. Blood 
2004; 103: 747-8.

10. Swartz RD. Legault DJ. Long-term intrapcriioneal deỉeroxamỉnc lor 
hcmochromatosis. Am J Med 1996; 100: 308-12.

Administration in children. Deslerrioxamine is used in 
children to ữeat conditions assoóated vvith chronic ừon 
overioad (such as occurs in reữanory anaemias as a result 
oỉ repeated blood translusions) and acute iron poisoning. 
It ỉs also used to treat aluminium overload in children on 
dialysis.

Por acute iron poisoning in children, desíerrioxamlne 
mesilate is usually given by continuous intravenous 
inỉusion in similar doses to those used in adults (see Uses 
and Administration, above). Altematively. it may be given 
by intramuscular injection; UK licensed produCT iníorma- 
tíon recommends a single dose of 1 g. In the USA. 
subsequent intramuscular dosage is suggested, as ỉor adults.

For ch ro n ic  ữ o n  o v er lo a d  in chiỉdren, desíenìoxamine 
mesilate is given to achieve ữon balance and prevent 
haemosiderosis. The dosage should be determined by 
monitoring urinary iron excretion vvith the aim oỉ 
normalising serum-ferritin concentratíons. Doses are similar 
to those used in adults, although the BNFC suggests the 
initial dose should not exceed 30 mg/kg. In children under 3 
years oi age, the mean daily dose should not exceed 
40mg/kg to avoid grovvth retardation, see Precautions, 
p. 1546.2. Ascorbic add (see p. 2111.2) can be given to 
enhance iron excretion. s .

Desíerrioxamine mesilate is also given for a lu m in iu m  
o v er lo a d  in children on dialysis in the same dose as that 
used in adults.

Aluminium overioad. Desỉerrioxamine is an elíective aỉu- 
minium chelator and may have a role in both acute and 
chronic aluminium toxicity. Accumulation of aluminium 
may be a particular problem in patients wlth chronic renal 
íailure and has been implicated in renal osteodystiophy 
and dialysis dementia, as well as in other conditions, see 
Aluminium p. 2439.2. Acute aluminium toxidty is less 
common, but may occur ỉollovving exposure to soluble 
aluminium salts.

Use oỉ altemative phosphate binders (see Renal 
Osteodysơophy, p. 1170.1) and limits on the alnminium 
concentration of dialysis Auids reduce the exposure to 
aluminium in patientỉ with chronic renal lailure, but 
desỉerrioxamine may also be used to remove aluminium 
that has already accumulated. The desỉerrìoxamine- 
aluminium chelate (aluminoxamine) is removed by 
haemoperhision and by haemodialysis, 1 and also by 
peritoneal dialysis (although the amount removed may be 
much less), and desíerrioxamine has been used successhilly 
to ưeat aluminium overload in dialysis patients. It has also 
been used with dialysis in acute toxidty.

In patients with dialysii encephalopathy, increased 
aluminium excretion and dinỉcal improvement has been 
reported2-3 in patients given desíenioxamine in doses of up 
to 6 g once a week Via the arterial line during the first 2 
hours of haemodlalysis.13 A study* of 11 patients with 
diaỉysis encephaỉopathy íound that 5 patients who were 
treated with deionised or reverse-osmosis water ttlone died. 
whereas of 6 who vvere also given desíerrioxamine 6 to 1 0  g 
intravenousiy each week at diaỉysis. 4 showed dinical 
improvement. Substantial improvement in early alumin- 
ium encephaỉopathy has been achieved in a patient on

All cross-reíerences reíer to entries in Volume A
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continuous ambulatory peritoneal dialysis by using 
inưaperitoneal desíerrioxamine.5 Another small study4 
ỉound that desíerrioxamine improved psychomotor fưnc- 
úon in haemodialysis patíents with impaired cerebral 
ỉunctìon but no dinical encephalopathy, who had onỉy 
mildly elevated plasma-aluminium concentrations; des- 
ỉenioxanúne was given 3 times weekly during dialysis. 
Improvement in acute encephalopathy reiated to alum 
bladder irrigation has also been reponcd.7 However, use of 
desỉerrioxamine may also exacerbate encephalopathy and 
cautỉon is required (see Aluminium Encephalopathy, under 
Adverse E£fects, Treatment and Precautìons, p. 1546.2).

Desíenioxamine has produced rapid dinical improve- 
ment in patients vvith dialysừ-rclated bom dừease,4-10 Xn some 
studies9'10 thú has been assodated with a reduction in the 
aluminium content of bone; others* have rcponed dinical 
ũnprovement with no apparent effect on bone alvuninium. 
Lower doses than those licensed ỉor ưeatment (see Uses and 
Admlnistration, p. 1544.1) have been evaluated; a once 
weekly intravenous dose of 2.5mg/kg showed sũnilar 
eíũcacy to the Standard dose oí 5mg/kg in one study.11 
Diagnosis of aluminium-related bone disease may require 
bone biopsy, but some studies have suggested that 
measurement oỉ plasma-alumịnium concentrations after a 
desíenioxamine inỉusion may_.also be used. Some studies 
reporting positive results9'12 hạvẹ used relatìvely high doses 
of desfenioxamine (40mg/kg) with plasma-aluminium 
measured 24 to 44 hours ;Ịater, but there have been 
concems about desíerrioxamine toxidty.13 A study10using a 
lower dose of desíerrioxamine (28.5 mg/kg) and measuring 
plasma aluminium 5 hours later íound sứnilar increases in 
patients both with and vvithout bone-aluminium accumu- 
lation. However. others have reportedu  that lower doses of 
desterrioxamine (5 or lOmg/kg) are adequate when 
combined vvith measurement of serum-parathyroid horm- 
one concenưations. The National Kidney ĩoundatim  guide- 
lines11 ỉor bone metabolism and disease in chronic Iddney 
disease suggest that when aluminium toxidty is suspected, a 
test dose of desterrioxamine 5 mg/kg is iníused during the 
last hour of the dỉalysis session. Serum-alnminium 
concentrations are measured at baseline and 2 days later, 
beỉore the next đialysis session; the test is considered 
positive if the aluminium concentration inaeases by 
50 nanograms/mL or more. Aluminium bone disease is 
diagnosed when there is a positive desíemoxamine test and 
serum-parathyroid concentrations belovv 150pico- 
grams/mL. Desíerrioxamine is used to tteat ahiminium 
toxicity in symptomatic patients with aluminium concen- 
traãons of 60 to 200 nanograms/mL or a positive desíerri- 
oxamine test. To avoid desíerrioxamine-induced neuro- 
toxicity, patients vvith a baseline serum-alunnnium 
concentration above 200 nanograms/mL should not have 
a desferdoxanũne test or treatment.

Deslenioxamine therapy has also produced beneArial 
results in dialysừ patients with anatmial,' i7 and has also been 
íound to reverse aluminium-induced resistance to erythro- 
poietũi."-1’

Prurigo nodularis in chronic aluminium overioad has 
responded to desíerrioxamine, with resolution of itch and 
skin lesions.20
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Iron oveHoad. Chronic iron overload can be caused by 
inappropriately ữicreased gastrointestỉnal absorption, by 
grossly excessive oral intake over long periods, or by par- 
enteral administration of iron, for example from trans- 
hised blood.u  Excess iron is stored in the ỉorm oỉ ỉemtin 
and haemosiderin. The term haemosiderosis is applied 
to the accumulation oỉ haemosiderin in bođy tissues 
without assoóated tissue damage; haem ochromatosis 
reỉers to a chronic disease State in vvhich iron overỉoad 
leads to tissue damage, maỉnly in the heart, liver, and pan- 
aeas.

Prìmary or hereditary haemochromatosis is caused by a 
genetic deíect in ừon metabolism that results in excessive 
gastrointestinal absotption of ứon. The treatment of choice 
for primary haemochromatosis is phlebotomy,1-7 but 
chelatìon therapy may be needed in patients with anaemia. 
hypoproteinaemia, or severe cardiac disease. Other 
management strategies indude dietary modiẼcatìon to 
reduce iron absorption; gastric-add suppressing drugs such 
as proton pump mhibitors have been investigated as a 
means oí redudng gastrointestinal absorption oỉ iron.5

Neonatal haemochromatosis is a rare cọndition oí 
unknovvn cause and results in fetal death or severe liver 
injury. Antoxidants and ừon chelators may improve 
prognosis,8 but many iníants requữe liver transplantatìon. 
Matemal ưeatment with normal immunoglobulins has 
been reported* to reduce the severity of recurrent neonatal 
haemochromatosis, and normal immunogỉobulin with 
exchange ưansỉusion has been used successỉully in a smalỉ 
number of neonates on the first day oỉ Uỉe, redudng the 
need for liver transplantation.10

Secondary or acqtũred haemochromatosis is commonly 
assodated with chronic anaemias, in particular thaỉass- 
aemia, in vvhich excessive ừon uptake due to disordered 
erythropoiesis and excess iron from repeated blood 
tiansỉusions contribute to iron overỉoad.1-2 These patíents 
generally requứe iron chelatíon, usually with parenteral 
desíerríoxamine although oral iron chelators such as 
deỉerasirox and deferiprone have also been used (see 
below).
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ĨHALASSAEMIA Patients homorygous for p-thalassaemia 
(p. 1124.1) have severe anaemia requiring reguỉar blood 
transíusions. As a consequence of this ơeatment iron 
overload develops and the excessive deposition of iron in 
the myocardium usually results in these patients dying in 
their second or third decade from aưhythmias or cardiac 
(ailure. Iron chelators such as desíerrioxamine are there- 
fore used to retard the accumulation of iron.

Desíerrioxamine has been shovvn to prevent complica- 
tíons and improve survival in thalassaemic patients given 
regular systemic therapy.1'5 There is also some evidence that 
impaừed organ ỉunction might improve svith intensive 
therapy. The liver is the main site of iron accumuladon in 
iron overload, and a reduction in liver-iron concentrations 
and improvement in liver hinction has been reported4 in 
patíents with transíusional iron overload treated vvith 
desỉerrioxamine 2 to 4 g by slovv subcutaneous iníusion over 
12 houn on 6 nights a week. However, in another study7 
improvement in the degree of hepatic Sbrosis was se en aíter 
3 to 5 years in only 2 oí 7 patỉents given desíerrioxamine up 
to 85mg/kg daily by subcutaneous injectìon, despite 
reductions in ừon concentrations. Preservation or possibly 
improvement in cardiac íunctìon has also been reported,*-10 
although cardiac disease contínues to be the main cause oỉ 
death in patìents with thalassaemia. Although initíal studies 
used intramuscular treatment, increased ữon excretion is 
seen vvith continuous subcutaneous inỉusion, and this is 
usuaỉly the preíerred route. Hovvever, compliance may be a 
problem, and is a major determinant of the efficacy of

ơeatment.2 Intensive intravenous therapy, using contin- 
uous inỉusion devices; has been used successMly11 in 
patients inadequately ưeated with subcutaneous desíerri- 
oxamine, and good results have also been reported12,13 with 
intermlttent intravenous inhisions. Subcutaneous bolus 
injectỉon has also been used (see Administratíon, p. 1544.3) 
although ít may not be tolerated in all patients. Better iron 
excretion may be achieved ư patients are given daily 
suppỉements oỉ oral ascorbic add in addition to desỉeiriox- 
amine (but see under Interactions, p. 1547.3). The most 
appropriate tứne to start desíerrioxamine is not dear. 
Beginning chelation therapy beíore puberty could help to 
ensure normal sexual development in patients with 
thaỉassaemia major.w Other studiesu  have reported that 
starting therapy beíore severe iron overload develops, and 
maintaining low serum-íenitin concentrations, prevents 
cardiac disease and improves prognosis, suggestìng that 
cheladon therapy shouỉd be started as early as possible, to 
prevent organ damage developmg. However, desíerriox- 
amíne has been assodated with adverse eítects on growth 
(see EAects on Grovvth Rate, p. 1547.1) and it is usual to 
delay theiapy until children are about 3 years of age, when 
iron overload becomes signiScant, although. earlier 
treatment may be required in some cases.*

Altematìves to desíerrioxamine have also been 
investìgated. Deíeriprone, which is given orally, eSectively 
reduces ừon overioad,5-15 but ỉts long-term beneũts are 
conữoversial. A study14 in patients with thalassaemia 
reported progression of hepatíc Bbrosis in patients given 
deíeriprone, although another study17 was unable to 
confirm these Bndings. Other studies14'20 have suggested 
that deíeriprone may be superior to desỉerrioxamine in 
redudng cardiac complications. A systematic revievv21 
ỉound no evídence to change ưeatment recommendations 
that ỉndicate deỉeriprone ỉor use in those íor whom 
desỉerrioxamine is contra-indicated or ineữective; the 
authors acknowledged that there was a need for more 
research. ỉt has been suggested that treatment with 
desíerrioxamine and deíeriprone may have an additive 
eữect, and it has been widely studied.22-25 One study 
reported a reduction in myocardial iron and an improve' 
ment in ejection ửaction and endothelial hmction with the 
combinatìon compared with desíenioxamine alone;22 
increased survival has also been seen with intensive 
combined treatment.24 However, despite the increased 
chelating ability of the combination, another study did not 
And sequential use to improve survival.27 Deíerasirox, 
another oral iron chelator, is also used;2* it may, hovvever, 
be less effective than deỉeriprone in redudng cardiac 
complications.20 Deíerasirox has also been combined with 
desíemoxamine in the hope of improved eíBcacy.29
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Iron poũoning. Diagnosis of acute ừon poisorúng relies on 
the history, dinical symptoms, and serum-ừon concenơa- 
tíons. An intramuscular desíemoxamine challenge test has 
also been used; ư  free iron is present, (errioxamine will be 
excreted in the urine imparting a dassic 'vin rosé' colour. 
However, interpretation is diỉBcult and á negative result 
does not rule out toxidty; the test is no longer generally 
recommended.

The management oi acute iron poisoning (see Treatment 
of Adverse Eíỉects, under Iron, p. 2074.2) involves 
supportíve care and parenteral đesíeirioxamine for severe 
toxidty. Although addition of desíenioxamine to gastric 
lavage fluid has been suggested there is little evidence of 
eỉBcacy and some concem over possible toxic eữects oỉ 
fentoxamine.

Mdlaría. FoUowing the suggestíon that ừon-defidency 
anaemia may oổer some protectỉon against iníections (see 
Iníections in the Precautions ỉor Iron. p. 2074.3), desíerri- 
oxamine was ttied in a few patients with malaiia.1-2 Any 
antimalaiỉal eSect of desíerrioxamine was thought to be as 
a result of chelation oỉ parasite-assođated iron rather than 
reduction in body-iron concentrations in the patient. Des- 
íerrioxamine given intravenously vvas reported3 to shorten 
the tũne to regain consdousness in children with cerebral 
malaria receiving Standard therapy with intravenous quin- 
ine and oral pyrimethamine-sulíadoxine. However, in 
another study4 there was no evidence of a benehdal efỉect 
on mortality when desíerhoxamine was added to an 
antimalarial treatment regùnen that induded a loading 
dose of quinine. Deỉeriprone has also been studied.5-6 with 
mixed results. A systematic revievv7 considered that 
although there were some poãtive results with desíemox- 
amine and deỉeriprone, there were insuíhdent da ta to 
draw conduáons about eíGcacy. The potentíal for adverse 
eữects and the need ỉor parenteral adminlstratỉon oỉ des- 
íerrioxamine was also deemed likely to limit theứ use for 
malaria. The use oỉ desfenioxamine in the treatment oi 
maỉaria is not reconunendeđ by WHO.s
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Porphyria. The management of various ỉorms oỉ porphyria 
is discussed on p. 1556.1. Desíenioxamine has been used 
to reduce serum-ừon concentrations in porphyria cutanea 
tarda and may have a role ư phlebotomy is 
contra-indicated. In a study o£ 25 patients m th  porphyria 
cutanea tarda,1 subcutaneous iníusion oỉ desỉemoxamine 
was found to be as eữective as repeated phlebotomies in 
normalising porphyrin excretion and ừon storage. Intra- 
venous desíerrioxamine was also used successíully to treat

porphyria cutanea tarda,2 induding haemodỉalysis-related 
disease;3"5 however, intramuscular use was meữective.4

1. Rocchi B. tí ai. Iron remoeal therapy in porphyria cutanea tarda: 
phkbotomy venus sỉow subcutaneous desterrioxamine ỉnhishm. 6r J 
Dermatoi 1986; ỉ  14: 621—9.

2. Rocchỉ E. t í  ai. £Qgh weekỉy Ỉmnveiỉotis doses o i des/enỉoxamìne ỉn 
porphyiia cutanea tarda. Br J Dermatol 1987; 117: 393-6.

3. Praga M. tí aL TreatEoem oC hemodỉalysỉs-related porphyrỉa cutanea 
tsrda with ddenuumine. NBnậUM ềd 1987; 316: 547-6.

4. Labỉdi J. Poxphyrỉa cutanea tărda in a dưonỉc bemodlaỉysỉs patient. 
Saudi J  Kùbtey Dh Ttanspi 2010; 21: 919-22.

5. F1tche p. tí  aầ. Porphyrie cutanée tardlve chez 1'hémodiaỉysé. Un cas 
sỂvère traỉté efficacemem par déỉéroxantỉne. A m  Dennatoỉ Vmertaỉ2003; 
130: 37-9.

6. Mufiox JJ. tí  ai. Deslenỉoxamỉne in the treatment oỉ porphyria cutanea 
tarda: ineổectiveness oi intramuscuỉar admỉnỉsvation. J Dermatoi 1990; 
17: 329-31.

Stroke. Desferríoxanũne has been investigated1-1 for its 
potenúal value in redudng local neurotoxidty after intra- 
cerebral haemorrhage (p. 1269.2).

1. Hua Y. tí ai. Deỉeroxamỉne thenpy ỉor intracerebral hemorrhage. Aaa 
Neuroehir SurpỊ 2006; 105: 3-6.

2. Sclixn M. Deíeroxamíne mesyiate: a new hope íor intracerebral 
hemorrhage: í rom bench lo dinical trials. Stroke 2009; 40 <3 suppl): S90- 
S91

Adverse Effects, Treatment, and Precautions
Rapid intravenous inịeaion oi desíerrioxamine may cause 
Qusbing, urticaria, tachycardia, hypotension, and shock. 
Injeaion-site reactions indude pain, swelling, pruriius, and 
erythema, and may be assodated vvith systemic adverse 
eííects induding anhralgia, mỵalgia. íever, headache, 
bronchospasm, and gasưointestinal disorders. Other allergic 
reactions indude rash, angiocdema, and anaphylaxis.

Blood dyscrasias such as thrombocytopenia, leucopenia, 
and aplastic anaemia have occurred, as have hepanc 
đysíunction and increases in liver enzymes. Acute respir- 
atory disưess syndrome has been reported after ữeatment 
with high-dose intravenous desỉerrioxamine. 0esfeniox- 
amine treatment of aluminium overload has resulted in 
hypocalcaemia and aggravation of hyperparathyroidism.

Bone disorders such as metaphyseai dysplasia and 
impaired growth have been seen in young chìldren or those 
given inappropriately high doses of desterrìoxamine and 
regular checks on height and weight are recommended for 
children. A reduction in dose may restore gromh rate. 
Musde spasms and bone pain can also occur.

Nervous System disorders indude dizziness, perìpheral 
neuropathy, and paraesthesia. Desferríoxamine may 
exacerbate aluminìum-related encephalopathy and pre- 
típitate seixures. Prophylactic treatment with antiepileptỉcs 
such as donazepam has been suggested (or patients judged 
to be at risk. Visual and auditory disturbances have been 
reponed, usually when desỉerrioxamine is given at high 
doses, for prolonged periods, or in patìents vvith low {errítin 
concentrations. Hearing loss and tinnitus are uncommon 
and visual disturbances (induding retinal changes, 
caiaracts. optic neuritis, and impaired peripheral, colour. 
and night Vision) aie rare; these disturbances are usually 
reversible ư  desỉerrioxamine is withdrawn. Regular 
ophthaỉmological and audiological examinations are 
recommended íor patients on long-term therapy.

Caution is requứed when using desíerhoxamine in 
padents with renal impairment as the metal complex iỉ 
exareted by the kidneys. The desíerrioxamine-iron complex 
may colour the urine red or brovvn. Dysuria, inaeases in 
senun-creatinine. renal tubular disorders, and acute renal 
ỉaiỉure have been reported during treatment.

An increased susceptibility to iníectìon. parricularly vvith 
Yersinia spedes, has been reported in patients with iron 
overload; desterrioxamine therapy may sometimes exacer- 
bate this. Severe íungal iníections, induding some (atalities, 
ha ve also been reported, mainly in patients undergoing 
dialysis. ư iníection is suspected, ơeatment with desíeni- 
oxamine should be stopped and appropriate antúnicrobial 
treatment given. Desỉeiríoxamine may be restaned once the 
inỉecdon has been deared.

The adverse eữects of desíerrioxamme generaily tespond 
to dosage reduction. In acute overdosage desíerrioxamine 
may be removed by haemodialysis. The urínary excretion oí 
iron shouỉd be measured regularly during ữeatment for ìron 
overìoad, and the seram concentration of aỉtiminium 
monitoied during the management of aluminlum overioad. 
Monitoring of cardiac ỉunction is also recommended in 
those receiving combined treatment with ascorbic add (see 
also Interactions, p. 1547.3).

Alunũnium encephaiopcrthy. Desíerrioxamine may be 
used in the management oỉ aluminium-assodated 
encephalopathy, but has aiso been assodated with predpi- 
tation or exaceibation oí dementía,1'1 with some íatal out- 
comes,1 in dialysis patìents with aluminium overioad. It 
has be en suggested2 that the eữea could be dose related. 
Desíerrioxamine mobilỉses stored aluminium and may 
thereíore increase plasma-alumínium concentrations, 
leading to toxidty. Use oỉ a low dose of desíenioxamine 
(for example. lũmg/kg) shortly beíore dialysis, in addition

to charcoal haemoperiusion, has been recommended.1 
Hovvever, exaceibation of aluminium encephalopathy has 
also been reponed* after the low dose oí 500mg twice 
weekly.

1. sherrtrd DJ. tí ai. Predpĩtatíon of (Saỉysis dementỉa by deferaxamine 
treatment of aỉumỉnum related bone (Bsease. Am J ỊQ éitỹ Mí 1968; 12: 
126-30.

2. McCauỉey J. Soikỉn L Exacerbation oỉ âỉumỉnỉum encẹphaỉopathy aíter 
treatment wỉth deslentoxamlne. Hepkroi Diaỉ Transpiam 1989; 4: 110—
14.

3. UUevang ST, Pedenen FB. BxaceiỈMitíoo of aỉunitailuni eocephaỉopathy 
aíter treatmem wỉth desỉexiỉoxunỉne. Nephroi Dùứ Ttampiattí 1989; 4: 
676.

Breast teeding. It is unknotvn tvhether desíenioxamme is 
excreted in breast milk. There are case reports describing 
the use of deslerrioxamine in breast-Ieeding mothers,1-2 
without signhìcant disturbance oỉ iron metabolism in the 
inianL1 Hoivever, data are scarce and licensed product 
iníormation recommends that the drug should only be 
used if the beneũts oi treatment are considered to out- 
weigh the risks.

ỉ. SurbekDV.ítđ/.Pregnancydndlaoaiioninhomoiygous 3 -thalassemia 
major. J  Perinat Med 1998: 26: 240-3.

2. Paíumi c  tí ai. Pregnancy outcomr of a translusion-dcpcndcm 
thaỉassemic woman. Ann Hematol 2000; 79: 571-3.

Diagnostic ỉests. In  viiro  and a n iin a l studies' ha ve sug- 
gested that desíeưioxamine could interiere vvith estima- 
tions oí total iron-binding capadty. It may also interíere 
with colorúnetrìc iron assays.

Desíerrioxamine also binds gallium and has been 
reported2'4 to distort the results oí gallium-67 imaging 
studies. Licenscd product iníormation recommends stop- 
ping desíerrioxamine 48 hours beíore sdntigraphy.

1. Bentur Y, *  ai. Misinterpretatton oi iron-binding capadty in the 
ỊXcsence of deleroxamine. J Pediair 1991; 118: 139-42.

2. Nagamachỉ s. tỉ aỉ. Gailium-67 scimigraphy ln patienis wúh 
hemochromatosis treated by deíeroxamine. Aìtn Nud bM  1988; 2: 35-9.

3. Baker DL, Manno cs. Rapid excmion oí gaUium-67 isotope in an iron- 
overỉoaded patíent receỉvíng hígh-dose íniravenous deíeroxamine. Am J  
Hematoi 1988; 29: 230-2.

4. Brown SJ, tí aỉ. Altered biodistrỉbution of gallium*67 in a patient wìth 
aỉuminum toxỉcity treated wiih desíeroxamine. J  Nttd Med 1990; 31: 
115-17.

Effeds on the blood. A patient with end-stage renal dis- 
ease developed reversible thrombocytopenia on 3 separate 
occasions after intravenous intusions of desterrioxamine 
for dialysis osteomalada.1 Acute (atal aplastíc anaemia 
occurred in a 16-year-old girl with thalassaemia after high 
inơavenous doses of desỉerrioxamine (80mg/kg daily) for 
20 days.2

ỉ. Waỉker JA. tí aL Thrombocyiopenia assocỉated with inưavenous 
desíerrtoxainỉne. Am J  Kidney Dà 1985; 6: 254-6.

2. Soừoniadou K, tí a l Acute bone marrow aplasia assodated wiih 
intraveĐOUS adminisưaũon of deỉeroxamine (dcsíerri03canùnc). Drvg 
Safny 1990; 5: 152-4.

Effeds on the ears and eyes. ỉ.ens opaáties, optìc neuro- 
pathy, reánal pigmentary changes sand other retinal 
abnormalities, and ocular dlsmrbanceS' ỉnduding loss oỉ 
colour Vision, night blindness. decreased visual acuity, and 
field deíects, have been reported in patients receiving 
long-term or high-dose treatment with desíemoxamine.I■, 
Irreversible ocular toxidty has also occurred aíter a single 
intravenous dose to test for aluminium overload in a 
paúent with chronic renal {ailure on dialysis.’ Studies 
have reported vvidely diííeríng rates; in 2 studies long- 
term use of desỉerrioxamìne was assodated wìth sympto- 
matìc or asymptomatìc ocular changes in 4% (2 of 52)' 
and 66% (10 of 15)* oi paáents respectìvely.

Sensorineural hearìng ữnpairment has also been 
reported,1-7 and in one stuđy* vvas attributed to desíerriox- 
amine in 29% of paúents (22 oí 75).

The mechanỉsm by vvhich desíerrioxainine causes 
neurotoxidty is undear. Some studies3-* have suggested 
that depletion oỉ trace metals, parricularly ãnc or copper, 
may be invoỉved; other studies7'9 have found an assodation 
vvith dose, suggesting a direa toxic eỉtect oỉ desỉeiriox- 
amine. Low serum-íerritin concentrations may be a risk 
ỉactor íor ototoxidty, and it has been suggested that the risk 
may be minimised by adjusting the desíeriioxamme dose 
according to serum-ferritin concentrations, to achieve a 
therapeutic index belovv 0.025 (calculated by dlviding the 
daily dose in mg/kg by the serum-ferritin concentration in 
microgramỉ/litre);9 this therapeutic ỉndex has also been 
used in patíents with ocular toxidty.4 Reported risk íaaors 
for visual loss in desíerrioxamine retinopathy indude blood- 
retinal barrier breakdovvn assodated with diabetes and 
rheumatoid arthritìs, metabolỉc encephalopathy, and renal 
íailure.2 Both ophthalmic and auditory abnormalities can 
improve when desỉerrioxamine is withdrawn.IAÍ although 
sometimes the eữects may be irreversible4 or recovery may 
only be partial.2 Hearing loss assodated with desíerriox- 
amine therapy remained stable or vvorsened in some 
patients when treatment was changed to deteriprone, see 
Eữects on the Ears and Eyes. under Deíeriprone. p. 1543.3.

Alt cross-reỉerences reỉer to entries in Volume A
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There has also been a report10 oí improvcmcnt following use 
of zinc supplements.

1. Cohen K tí ai. Vision and hearing đuiỉng deíeroxamine thcrapy. J 
Ptdiatr 1990; 117: 326-30

2. Haimoviã R, tí ai. Deỉeroxamìne Retínopethy Study Group. The 
expanded dỉnkai speccrum of deíeroxamỉne retinopaihy. Ophthabnology 
2002; 109:164-71.

3. Genead MA. tí ai. Macuỉar viteỉlỉíonn ỉesỉon ỉn desíeiTioxâmine-rdated 
retínopathy. Doe Ophthalmol 2010; 121:161-6.

4. Lai TYY, tí ai. Sapỉd development oí severe toxte retỉnopathy assodated 
with conứnuous imravenous deỉeroxamỉne ìnỉusion. Br J Ophíhaỉmol 
2006; 90: 243-4.

5. Bene c, tí ai. Irreversible ocular toxidty from sỉngỉe 'challenge' dose of 
deỉeroxamỉne. Ctìn Nephroỉ 1989; 31:43-8.

6. De Vlrgiliỉs S.etaL Depỉetíon of trace dements and acute ocular toxỉcíty 
induced by desíenỉoxanùne in  patíents m th  thalassaemia. Arch Dừ Otild 
1988*63:250-3.

7. Karỉmi M. tí ai. Bvaỉuatíon oỉ the ỉnddence oi sensorỉneuraỉ heaiỉng ỉoss 
ỉn beu-thalassemỉa major patỉents under regular cheỉatíon therapy vvỉth 
desíerrioxamine. Atíđ Haematol (Basel) 2002; ỈM : 79-83.

8. Chiodo AA, tí ai. Desỉerrioxamỉne ototoxỉdty in an aduỉt transàisỉon- 
dependent populatỉon. J Otolaryngoỉ 1997; 26: 116-22.

9. Porter JB. tí al. Desíerrioxamine ototoxidty: evaỉuatỉon of risk íactors in 
thaỉassaemic paãents and guỉdeỉỉnes íor saíe dosage. BrJ Haematoi 1989; 
73: 403-9.

10. Pỉnna K tíaL  Rapid recovery with oral zinc suỉphate in dcíeroxamine- 
induced presumed optic neuropathy and hearing loss. J Neuroophthaỉmoi 
2001; 21: 32-3.

Effects on growth rate. Grqvvth retaxdatíon has been 
aoted in thalassaemìc children. undcrgoing desíerriox- 
amine therapy,1'3 and bone dysplaáa has occurred even 
with subcutaneous doses of no more than 50mg/kg daily, 
with the metaphysiỉ oỉ the distal ulna commonly 
aổected.3 Growth retardation was related to dose1’2 and 
invenely related to iron Stores.1 It was greater in those 
who started receiving desíerrioxamine at the start of trans- 
hision therapy at about 9 months old than in those who 
started desỉenioxatnine once ữon accumulation vvas estab- 
lished. after about 3 years. A Sharp increase in growth 
velodty was repoi^ed in 15 patìents with low íerriún 
levels after a 50% reduction in desỉerrioxamine dose.1 

ỉ. Piga À. tí aL Hỉgh-dose desferrioxamỉne as a cause oỉ grtmrth ỉaiỉure in 
tbaiassaemỉc paỉỉents. Bur J Haematol 1988; 40: 380-1.

2. De Vỉrgiỉỉỉs s, tí ai. Deferoxamine-induced gromh retardatíon ỉn 
patỉents wỉth thaỉassemỉa major. J Ptdiatr 1988; 113: 661-9.

3. Chan YL tí ai. Desfetrioxaniỉne-ỉnđuced kmg bone changes in 
thalassaetnỉc patientỉ — radiographic íeatures. prevalence and reỉations 
with growth. ơin Radiol 2000; 55: 610-14.

Effects on the iddneys. ỉntensive treatment vvith intra- 
venous irứusions oỉ desíerrioxamine has been assodated1-2 
vvith acute decreases in renal hmction, and it has been 
suggested3 that nephrotoxidty could be related to the high 
doses used; acute renal íailure has also been reported4-5 
aíter intravenous overdosage of desfenioxamine. How- 
ever, other studies4*9 have also found reductions in renal 
hinction assodated with more usual subcutaneous dosage 
regúnens. Renal function generally improved once des- 
ỉerrìoxamine was stopped. Two mechanisms have been 
proposed for desíerrioxamine-induced lõdney damage: 
inhibition of prostaglandin synthesis causing an acute 
decrease in renal períusion in the absence of systemic 
blood pressure changes, or inhibition of tubular resorptíon 
resulting in solute diuresis.2

1. Batey R. tí ai Acute renaỉ ỉnsuffidency occurring duiỉng intravenous 
desỉerrỉoxamỉne therapy. Scattd J Hamatol 1979; 22: 277-9.

2. Koren G. tí ai. Acute changes ỉn renaỉ ỉunctỉon assotíated with 
deíeroxamine therapy. Am J Dừ OÙU 1989; 143:1077-80.

3. Li Volti s. eí ai. Acute changes in renal functỉon assodated with 
deíeroxamine therapy. Am J Dừ Otiìắ 1990; 144: 1069-70.

4. Cỉanduỉli p, tí ai. ÀCTUe renal taiỉure occurring đurỉng intravenous 
desíerrioxamine therapy: recovery after haemodỉaỉyds. Haematobgica 
1992; 77: 514-15.

5. Prasannan L. tí ai. Acute renai íaíỉure ỉoUotving deỉeroxamỉne overdose. 
Pediatr Nephroỉ 2003; 18: 283-5.

6. Koren G. Bentur Y. Aeute changes in renaỉ hinction assotiated with 
deíeroxamine. Am J Dừ ơ tild  1990; 144: 1070.

7. Oanciulli p, tí ai. Early detection of nephrotoxỉc effects in thalassemic 
paiiems receỉving desíerríoxamine therapy. Kidney im 1994; 46:467-70.

8; Clajus c, tí aỉ. Acme kỉdney injury due to deíeroxamine in a renal 
transpỉant patỉent. Nephml Diaỉ Trartsplaní 2008; 23: 1061-4.

9. Hatned EA. ElMclegy NT. Renaỉ functions in pediatríc patients witb 
beu-thalassemia majon relaỉion to cheỉation therapy: oríginal 
prospectỉve stuđy. Itai J Ptdiatr 2010; 36: 39.

Effeds on the lungs. Pulmonary complicarions, indudỉng 
íatal acute respừatory distress syndrome, have been 
reported in patients given prolonged or high-dose intra- 
venous desỉerrioxamine. A pulmonary syndrome with 
tachypnoea, hypoxaemia, reduced pulmonary hinction, 
and evidence of diỉhise intentitial Bbrosis and inAamma- 
tion, has been reported1-4 with high doses for thalassaemia 
or acute ừon poisoning. There has also been a report5 of 
íatal acute respữatory disơess syndrome in 4 patients 
given inaavenous desíerrioxamine ỉor 65 to 92 hours for 
acute ừon poisorùng; toxidty was attributed to the pro- 
longed iníusion since no pulmonary complicatìons had 
been noted with desỉerrioxamine given for less than 24 
houis. Subsequent correspondence, however, suggested 
altemative explanations íor the pulmonary injury such as 
the use oí doses above the daily maximum,6 or a direa 
eữect of acute iron intoxication following inadequate des- 
íemoxamine therapy.7 Other proposed mechanisms íor 
the pulmonary injury indude generation oí free radicals

leading to oxidative damage,3' 5-® or a hypersensitivity reac- 
tíon.1-2 although some padents who had pulmonary symp- 
toms with intravenous therapy tolerated subcutaneous 
treatment1-3

1. Freedman MH. tí aL Pulmooary syndrome ỉn patients with thalassemia 
major receiving intravenous deíeroxamine infusions. Am J Dừ ơàỉd 
1990; 144: 565-9.

2. Scandexbeg AC. tí  ai. Puỉmonary syndrome and ỉntravenous high-dose 
desíerrioxamine. Lanat 1990; 336: 1511.

3. Rego EM. tí ai. Dose-dependent puỉmonary syndrome ỉn patỉentỉ with 
tbaỉassemia major recdvlng ỉntravenous deleroxamine. Am J Hematol 
1998; 5& 340-1.

4. Ioannides AS. Panisdlo iM. Acute respúatory dỉsưess syndrome in 
children with acute iron polsoning: the roỉe oí ừưravenous desíenỉox- 
amine. Eur J Pediatr 2000; 159: 158-9.

5. Tenenbeỉn M, et ai. Puỉmonary toxỉc eổects oỉ contỉnuous desỉerriox- 
anủne adminisưation in aaite iron pdsonỉng. Lartctí 1992; 339: 699- 
701.

6. Macard V. Yavvaỉkar SJ. Desferrioxamine in acute iron poisonùig. larưtt 
1992; 339: 1601.

7. Shannon M. Desíerríoxamine in acute ừon poisomng. Lanctí 1992; 339: 
1601.

8. Helson L  tí ai. Desferrỉoxamíne ỉn acute iron poỉsoning. Lanat 1992; 
339: 1602-3.

Effeds on the sldn. Desỉerrioxamine may be used in the 
management oỉ porphyria cutanea tarda (see p. 1556.1). 
Hovvever, lesions resembling porphyria cutanea tarda 
developed ứi 3 patients during long-term theiapy with 
desíemoxamine for aluminium toxiâty.1 The lesions wor- 
sened on exposure to sun and resolved vvhen treatment 
was completed. It was also possible that the ỉesỉons vvere 
assodated vvỉth alumỉnium accumuỉatìon. Alopeda was 
noted in 1 patient but an assodation with desíenioxamine 
could not be established.

1. McCanhy JT, tí ai. Clinical experience with desíerrioxamine in dialysis 
patíents with aluminium toxỉdty. Q J Mad 1990; 74:257-76.

Hypersensitivity. Individual cases oỉ anaphylactoid reac- 
tions have be en reported with desỉenioxanũne given by 
various parenteral routes. and desensitisation has been 
carried out successíuQy in some patíents.1*3 Immunological 
studỉes have suggested that the reaction may be pseudo- 
allergic in nature;2"* 4 patients who were unable to toler- 
ate subcutaneous destemoxamine due to severe hyper- 
sensitìvity reactions were successfufly neated with high- 
dose intravenous therapy.4

Eỉỉects on the lungs have also been attributed to 
hypersensitivity (see above).

L. Mỉller KB, tí al. Rapid desensitisahon for desíerrioxamine anaphyỉactíc 
reaction. Laneet 1981; Ỉỉ 1059.

2. Bousquet J. tí ai. Rapid desensítisatton for desíenỉoxamỉne anaphylact- 
oỉd mctíons. Lanoet 1983; U: 859-60.

3. Patrỉarca G. tí ai. Slỉccesshil desensỉtíBtíon of a chiỉd wHh desíenỉox- 
amine hypersensỉtivity. J ừtvtsãg Atíergoi ơừ ỉ Immunol 1995; 5:294-5.

4. La Rosa M. tí ai. Desensitỉxatỉon treatment for anaphyỉactoid reactỉons to 
desíenioxamỉne in a pedlacric patỉent wỉth thalassemla. J Aũergy ơin  
ĩmmunoỉ 1996; 97: 127-8.

5. Gũỉen p. tí ai. Successhiỉ desensỉtixatỉon of a case wtth desíerrioxamỉne 
hypersensitívity. Minerva Pediatr 2006; 58: 571-4.

6. Lombardo T. tí al. Hỉgh-dose intravenous desỉerrỉoxamỉne (DFO) 
deiivery in four thaỉassemỉc patíents alỉergỉc to subcutaneous DFO 
admỉnistratỉon. Am J Hematoỉ 1996; 51: 90-2.

Iníectíon susceptibility. Y trsm iữ  m teroco litica  is one of the
most iron-dependent oỉ all microbes and the risk o( inỉec- 
tion is increased in patients with iron overload. Use of 
exogenous iron-binding compounds (siderophores) such 
as desíerrioxamine, may increase the ability of Y. enterocoli- 
tica  to take up iron and may contribute to the increased 
risk of iníection. Iníections due to Y . enterocolừica  
(p. 186.2) have been reported in patients receiving des- 
íerrioxamine for acute iron overdosage1 or for chronic 
iron overload.2'5 Severe iníeaion with Y. pseudotuberculosừ  
has also been reported in a thalassaemic patient on long- 
term desíerrioxamứie therapy.4

Treatment vvith desferrioxamine may also increase 
susceptibility to mucormycosis. Inỉections have occurred 
both in patients vvith iron overload disorden7' 10 and in those 
who do not have excessive iron Stores.1‘‘,3 A revievv* of 26 
cases of mucormycosis in patients undergoing treatment 
revealed that 23 patients died; in 19 cases the diagnosis was 
only made at necropsy and only 9 patients received 
potentially eííective treatment (surgery and/or amphot- 
eridn B). The organisms responsibie were R kừ o p u s spedes 
in 13 cases and C unn ingham clla  bertko lỉetia e  in 3. In another 
review of 24 cases of mucormycosls in padents on dialysis,14 
at least 21 were receivlng desỉerrỉoxamine; iníection was 
fatal in 21 of the 24 patients.

In view oỉ the serious nature of these iníectíons it is 
important that they should be recognised and treated 
prõmptly. ỉt has beẽn suggested that a short course oỉ a 
suitable antibactẹrial could be given as prophylaxis to young 
children ỉrom areas with a high mddence of yersúiiosis who 
requữe ưeatment with desíemoxamine.15

1. Melby K, et aL Septícaemia due to Yersỉnia enterocolitỉca aỉter oral 
overdoses of iron. BM J1982; 285:467-8.

2. Schametzky M. «r aL Prophyỉaxỉs oỉ systemỉc yersỉnosis ỉn thaỉassaemỉa 
major. Lanat 1984; Ỉỉ 791.

3. Chiu HY. tí  ai. Inỉecdon wỉth Yersỉnỉa enterocoỉỉtíca in patíents wỉth iron 
overỉoad. BMJ 1986; 292: 97.
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5. Gaỉỉant T, tí aL Yersinia sepsiỉ ỉn patíents vvith iron overỉoad treated with 
deỉeroxamine. N Bn$i J Med 1986; 314: 1643.

6. Gordts B, tí ai. Yerânỉa pseudocubercuỉosiỉ septícaemia ỉn thalassaexnia 
(najor. Lanea 1984; Ỉỉ 41-2.

7. Sane K  tí ai. Deỉeroxamine treatment as a risk factor for zygomycete 
iníectíon. J ĩỉựèữ Dà 1989; 159: 151-2.
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Am JMeấ 1989: 87:468-71.

9. Kubota N, tí aL A massỉve intraventrỉcuiar thrombosỉs by dỉssemỉnated 
muconnycosỉs ỉn a patìent wỉth myeiodyspỉastỉc syndrome đuring 
deỉeioxainỉne tberapỹ. Haematoỉogừa 2003; 88:117-18.

10. Reyes HM. tí  ai. Pulmonary invasive muconnycosis in a patíent wỉth 
secondary iron overioad folỉowing deỉeroxamine therapy. Proc (Bayt 
Uĩùv Med Cmt) 2008; 21: 378-81.

11. Goodỉlỉ JJ. Abueỉo JG. Muconnycosô-a new risk oỉ deỉeroxamíne 
therapy ìn diaỉysis padents wỉth aỉuminum or ỉron overioad? N Engl J 
Mtd 1987; 316: 54.

12. VVlndus DW. tí  ai. Fatal rhỉxopus ỉníectỉons ỉn hemodlaỉysis patỉents 
receivtng (teíeroxamine. A m  btíem Med 1987; 107:678-80.

13. Boeỉaert JR, tí al. Mucormycosỉs inỉections ỉn <fialysỉs patíents. Am  
ỉntem Mtắ 1987; 107: 782-3.
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15. HadỊlminas JM. Yeisinỉosỉs ỉn acuteỉy ừon-loaded chiỉđren oeated with 
desỉerrioxamme. J Anàmiavb ơưmoứưr 1988; 21: 680-1.

Porphyrio. The Drug Database !or Acute Porphyria, com- 
plled by the Norwegian Porphytia Centre (NAPOS) and 
the Porphyria Centre Sweden, classihes desỉenioxamine as 
not porphyrinogenic Ít may be used as a drug oỉ first 
choice and no precautions are needed.1 Indeed, desíerriox- 
amine may be used in the management oỉ porphyria cuta- 
nea tarda to reduce iron concentrations (see p. 1546.1).

1. The Drug Daubase íor Acute Porphyria. Avaiỉablc ac http://www. 
drugs-porphyxỉa.oĩg (accessed 02/09/11)

Pregnancy. Desỉerrioxamine has been assotíated with 
fetaĩ abnõrmalities in some arámal studies, and licensed 
produa iníormation recommends use in pregnancy only ư 
the beneũts are considered to ounveigh the risks. A 
review‘ of pregnancy outcome after iron overdose ỉoimd 
that of 66 patients repotted to the UK Teratology Iníorma- 
tion Service, 35 of whom had received desỉerrỉoxamine, 7 
gave birth to inỉants with maUormations (severe in one). 
Hovvever, in each case overdosage had occurred after the 
first trimester and the malỉormations thereỉore could not 
be directly related to either iron or desỉerrioxamine. It was 
concluded that treatment of hon overdose with desíerriox- 
amine should not be withheld solely on the grounds oí 
pregnancy. Lúng-term use of desíerrioxamine has also 
been reported in pregnant patients with thalassaemia; a 
case report2 and revievv of the literature íound no evi- 
dence of teratogenidty despite use at various stages oỉ 
gestaúon, suggesting that desíerrioxamine may be glven to 
the mother if necessary.

1. McEỉhatton PR. tí ai. Outcome of pregnancy folỉowing deỉiberate iron 
overdose by the mother. Hum Ẽxp Toxừoi 1993; 12: 579.

2. Sỉnger ST. Vỉchinsky EP. Deíeroxamỉne treatment dxưỉng pregnancy: is 
it harmỉuỉ? Am J Hematoi 1999; 60: 24-6.

ỉnteradions
Ascorbic add is often given in additỉon to desíerrioxamine to 
patients with iron oveiioad to achỉeve better iron excretion. 
Hovvever, in early treatment when there ã  excess tissue 
iron, there is some evidence that ascorbic add may worsen 
iron toxidty, particularly to the heart. It is thereíore 
recommended that a maximum daily oral dose of 200 mg oỉ 
ascorbic add should be used in adults, that vitamin c  should 
not be given tvithin the first month of desỉerrioxamine 
treatment or to those vvith heart íailure, and thạt cardiac 
ỉunction should be monitored during combined use.

Desferrioxamine binds to gallium and may dỉstort 
gallium-67 imaging results, see Diagnostic Tests, p. 1546.3.

Phenothiaánes. Neurological symptoms induding loss of 
consdousness occurred in 2 patients given prochlorperaĩint 
during desferrioxamine therapy,1 possibly due to synergis- 
tic effects on iron mobilisation. UK licensed produa iníor- 
mation thereỉore advises Chat they should not be used 
together.

ỉ . Bỉake DR. tí ai. Cerebral and ocular toxiãty induced by desỉemoxamỉne. 
QJMed 1985; 56: 345-55.

Pharmacokinetics
Desíerrioxamine mesilate is poorly absorbed from the 
gastrointestinal tract but rapidly absorbed after intramus- 
cular injection or subcutaneous inỉusion. Peak plasma 
concentrations occur about 30 minutes after an intramus- 
cular dose. When given parenterally it íorms chelates with 
iron and aluminìum ions to form terrioxamine and 
aluminoxainine, respectively. The cheỉates are excreted in 
the urine and ỉaeces Via the bile. Desỉerrioxamine is 
metabolised, mainly in the plasma. Elimination oí désỉeni- 
oxamine and íenioxamỉne is biphasic aỉter intramuscular 
injection, with an initial haU-lile oí 1 hour for desíerriox- 
amine and 2.4 hours for fenioxamine, and a terminal half- 
liíe oí 6 houn for both compounds. Desíerrioxamine is 
absorbed during peritoneal dialysis ư added to the dialysis 
fluid. It is also removed by dialysis.

http://www
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Preparations
Proprietary PraparaHons (details are given in Volume B)
Sngie-mgradHnt PreparaHons. Arg.: Desíeral; AustraL: Desíeral: 
Austria: Desíeral; Belg.: Desỉeral; Braz.: Desíeral; CanacL: 
Desỉeial; Chũc. Desỉeral; China: Desỉeral Cí: Desíeral'
Denrn.: Desíeral; Desỉerin: Fin.: Desíeral: Fr.: Desíeral; Ger.: 
DesíeraL' Gr.: Desíeral; Hong Kong: Desíeral; Hung.: Desỉeral; 
Indừt: Desíeral; Indon.: Desíeral; ỉrl: DesteraL' Israel: Desíeral; 
ItaL: Desíeral; Malaysia: Dcsíeral; Mcx.: Desteral; Neth.: 
Desíeral; Norw.: Desíerai; Phữipp.: Desíeral; PoL: Desỉeral; 
Port: Desíerak Rus.: Desíeral (Aecịepan); 5-A/r.: Desteial* sin
gapore. Desíeral; Spain: Desíerin: Swed.: Desỉeral; Switz.: 
Desíeral; Thai.: Desíeral; Taliíer Turk.: Desíeral; UK: Desỉeral; 
Ukr.: Desỉeral (Aecộepan); USA: Desỉeral; Venez: Desỉeral.
Phonnocopoeid  Praparalions
BP 2014: Desíerrioxamine Injection;
USP 36: Deíeroxamine Mesylate for Injection.

Dexraxoxane IBAN, USAN, riNNi
ADR-529; Đeksrazoksan; Dexrazoxano; Dexrazoxanum; ICRF- 
187; NSC-169780; fleKcpa30K<2H.
(+H5H,4'-Propylenebis(piperázine-2,6-diorie).
QiH,6NA=2683 ; .
CAS — 24584-09-6. .
ATC— VỌ3ẠF02.
ATC Vet — QV03AF02.
UNII — 048LS1261R

Uses and Administration
Dexrazoxane is the S-(+)-enantiomer of the antineoplasác 
diug razoxane and iỉ a cytoprotective agent that is used to 
reduce the cardiotoxidty oi doxorubián and other 
anthracydines (see Eữects on the Heart, p. 784.1); it is 
also used in the management of anthracydine extravasa- 
tion. Dexrazoxane and its active metabolites chelate iron 
within the cells and appear to prevent the toưnatìon of the 
anthracydine-iron complex that is thought to be 
responsible ỉor cardiotoxidty.

Dexrazoxane is used to prevent chronic cumulatìve 
cardiomyopathy assoóated with doxorubidn OT epirubidn 
in patientỉ with advanced or metastatic cancer who have 
previously received anthracydines; in many countríes use is 
restricted tổ adults who have received a minimum 
cumulative dose of doxorubicin 300 mg/m2 or epữubión 
540 mg/m2. It is given by intravenous iníusion over 15 
minutes usually starting about 30 minutes beỉore the 
anthracydine, a$ the hydrochloride, although doses are 
expressed as the base. The dose is calculated on a 10:1 ratio 
of dexrazoxane to doxorubidn or epirubidn, ỉor instance 
500mg/m2 of dexrazoxane is given for every 50 mg/m2 of 
doxorubión. A reduction in dose may be required in 
patíents with renal impainnent (see belovv).

In patients with anthracydine extravasation, dexrazox- 
ane is given imravenously in to a large vein in an area other 
than that aSected by the extravasation. It is given once daily 
for 3 days, by intravenous iniusion over 1 to 2 hours, 
startmg m thin 6 hours oỉ extravasatìon; the dose should be 
gỉven at about the same dme each day. The usual dose ìs 
1 g/m2 (maximum 2 g) on the first and second days. and 
500 mg/m2 (maximum 1 g) on the third day.
References.

1. Links M. tcrris c. ChemoprotecunB: a rcvin* of Ibór dinkal 
phannacoỉogy and iherapeudc eỉticacy. D nip 1999; 57; 293-308.

2. Cvctkovií RS, Scott u .  Dexnxoxane: a revỉew af ỉts use for 
carđỉoprotcction duilng anttancydine cherootherapy. Drtip 2005; 65: 
1005-24.

3. Langer sw. Dexrazoxane tor anthncydinc cxtravasatíon. Expen Rtv 
A ittxm ar Ther 2007; 7:1081-1.

4. Haánoíl BB. The use of dexraĩoxanc fữr thc prrvcntion of anlhracydme 
extnrasnion ỉnjury. Experí Opm Im a  DruỊS 2008; 17: 217-23.

5. Jonc5 RL. Otìliry oĩ dexrazoxane lor the teductioa ol anthiacydine- 
ỉnduced cardiotoxid^. Expen Rev Cữrdiavax Thĩr 2008; 6: 1311-17.

6. Hensley ML a  aL American Sodety o l Clinical Oncology 2008 dinical 
practíce guidcline update: use oí chemothenpy and radiaúon thenpy 
protecuntỉ. J CUn Õme12009; 27: 127-45. Abo available at: hrtp://jcó. 
ascopubs.oi(/cgi/reprint/27/l/127.pdf (actxssed 04/09/09)

Administration in children. Doxorubidn has been used in 
the treatment oỉ acute lymphoblastic leukaemia in chil- 
đren but cardiotoxidty may be a problem. A randomised 
study1 in 206 children íound that those given dexrazoxane 
with doxorubidn had fewer elevations of cardiac troponin 
T, a marker oỉ myocardỉal damage, than those given doxo- 
rubidn alone, but longer foUow-up vvas needed to assess 
eSects on cardiac hmctíon and survival. Longer-tenn íol- 
low-up in this group2 íound that adding dexrazoxane to 
doxombidn seemed to have a cardioprotectant eỉfea up 
to 5 years after ưeatment, as indicated by ECG measure-

mentỉ of left ventricular structure and function, and this 
eSect was more pronounced ìn gữls than in boys. No 
adveise eữects on relapse risk, írequency of secondary 
maỉignandes. or survival were noted. Nonetheless. in 
June 2011, the EMEA restrided the use of dexrazoxane 
due to the increased risk oỉ secondary malignandes su ch 
as acute myeloid leukaemia and myelodysplastic 
syndrome (see Cardnogenidty, below), conưa-indicating 
its use in patients under the age of 18 years.

1. Upshula SE, n  tỉ. The eSect of dexiaeoxane OT myocardlal injuiy In 
doxorubidn-veated chỉldren wiih acute ỉympboblastỉc leukemia. N Engl 
J Med 2004: 351: 145-53.

2. Upshultx SE tt ai. Assessmem of dcxraioxane as a caidioprotPCtant in 
doxorubitín-ưeated children wỉth high-risk acuta tymphobỉastic 
leukaemia: ỉong-icnn íollow-ưp of a prospecrive, randomisẽda muld- 
CCTÌƠC trỉaỉ. lanai QrỉCữl 2010; 11; 950-61.

Administration in renal impoirment. Dexrazoxane is 
mainly excreted in the uiine and dearance is reduced in 
patients vvìth renal impairment.1 Licensed product inỉot- 
mation recommends a dose reduction of 50% for patients 
with a creatinine dearance belovv 40mL/minute.

1. Brier ME ei ai. Pharmacokinetics oí dexrazoxane in subjccu wiih 
impaircd kidncy íunaion. J ơin Phamtítcol 2011; 51: 731-8.

1 Adverse Effects and Precautions
I ....... .................................................... ..................................

Dexrazoxane may add to the bone-marrovv depression 
caused by antineoplastỉcs and ừequent complete blood 
counts are recommended during therapy. At high doses of 
chemotherapy, where the dexrazoxane dose exceeds 
1 g/m2, bone-marrow suppression may increase signiG- 
cantly. Leucopenia and thrombocytopcnia generally reverse 
quickly upon stopping dexrazoxane treatment. Anaemia 
and bone marrovv aplasía occur rarely. Although 
dexrazoxane protectỉ against the cardiotoxic eílects of 
anthracydines, cardiac íunction should continue to be 
monitored when dexrazoxane ìs used. Other adverse eflectỉ 
reported indude gastrointestinal disorders, iníection, 
neurotoxidty, alopeda, ỉever, paỉn on injection, and 
injection site reactions. There may also be an increased risk 
of thromboembolism when dexrazoxane is given with 
chemotherapy. Dexrazoxane may inaease the urinary 
dearance of iron and zinc transient increases in the serura 
concentrations of uiglycerides and amylase can occur, and a 
transient decrease in serum caldum concentration has been 
seen.

Dexrazoxane is cytotoxic and may increase the risk of 
secondary malignandes when combined vvith antineo- 
plastic regimens, see Cardnogenidty. below. Teratogenic 
effectỉ have been seen in animaỉ studies, and eíỉective 
conưaceptíon is recommended throughout ữeatment ỉn 
both women and men; men shouid continue with 
contraceptive measures íor at least 3 months aỉter stopping 
dexrazoxane ơeatmenL There is also some evidence that 
dexrazoxane may reduce the eíGcacy oỉ the FAC antineo- 
plastic regimen (Uuorouradl. doxorubidn, and cydo- 
phosphamide). Due to the risks assodated with dexrazox- 
ane therapy, use in many countries iỉ restriaed to aduỉt 
patients vvho have received a minimum cumulative dose of 
doxorubidn 300 mg/m2 or epirubidn 540 mg/m2.

Liver dystunction has occaãonally occurred in patìents 
ơeated with dexraz03tane. Patients wlth knovvn liver 
function disorders should have theứ liver íunction assessed
beíore receiving dcxrazoxanc for anthracydinc extravasa- 
tìon. Clearance of dexrazoxane and its active metabolites 
may be reduced in patientỉ with renal impainnent, see also 
Admirũỉtration in Renal Impairment. above.

Carcinogenicity. Dexrazoxane has be en assodated with an 
increased ứiddence oỉ secondary acute myeloid leukaemia 
or myelodysplastic syndrome in children with Hodgkin's 
disease or acute lymphoblastic leukaemia (ALL) given dex- 
razoxane with antineoplastic therapy.1 Dexrazoxane is the 
(+)-enantiomer oí razoxane, which has also been asso- 
dated with secondary malignandes, and has topoisome- 
rase n  inhibitory activity; it has been suggested the occur- 
rence oỉ secondary malignandes could be attríbuted to the 
eữea oí combinìng dexrazoxane vtith multiple antineo- 
plastics, partícularly topoisomerase n  inhibitors.2 Hovvever, 
results hom studies have been conGicting. Although one 
study3 ỉn children vvith Hodgkin's disease reported an 
increased ỉnddence oỉ secondary malignandes when dex- 
razoxane was used with other topoisomerase n inhibitors, 
it was not designed to assess this effect. An analysis oỉ 
long-term outcomes oi paediaưic studies in ALL,4 induded 
one study in whi(± the 10-year cumulative inddence of 
secondary malignandes was 4.2% in patients who had 
received dexrazoxane versus 1.3% in those who had no t 
However, an analysis of a study5 in children with leuk- 
aemia did not ũnd any assodation betvveen dexrazoxane 
and the inddence oỉ secondary malignandes. Nonetheless, 
the use of dexrazoxane in patients less than 18 years oí 
age is considered contra-indicated in the EU.
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documents/pubỉỉcatỉon/con093878.pđf (accessed 16/05/11)

2. Novartis UK. Important saíety tnỉormation OỈ1 Cardỉoxane {dexmox- 
ane) (ỉssued 22/07/10). Avaỉiabỉe au http://www.mhn.gov.uk/home/ 
ỉdcplg?IdcServ1ce«C£T^ILE&dDocName«CON090793frRevisÌonSelec> 
tlonMethodvLatest (accessed 04/08/10)

3. Tebbi CK. a/.Dexnzoxane-assodateđ rí5k ỉor acute myeloỉd leukemia/ 
myelodysplastic syndrome and other secondary maBgnandes in 
peđỉatTỈc Hodgktn's dỉsease. J ơ in  Ornoi 2007; 25:493-500.

4. Saber w u  d  ềi. Long-tenn resuhs <rf the pedỉatrỉc oacotogy group 
stttdles ỉor chỉỉđhood acute ỉymphobỉastk leukemỉa 1984-2001: a repon 
from tbe chiỉđren's oncoỉogy group. Leuktmừt 2010; 24: 355-70.

5. Bany EV, et aL Absence of secondary malignant neoplasms in children 
wỉth hỉgh-risk acute lymphoblestỉc lêukemìa treated wỉth dexnxoxane. 
J ơ in  Orưoỉ 2008; 26: 1106-11.

Effeds on ihe skin. Severe cutaneous and subcutaneous 
necrosis has been reponed1 in a patieni who received dex- 
razoxane by inlunon into a peripheral iorearm vein, ỉol- 
lowed by intravenous injection of doxorubidn at a differ- 
ent site in the same arm. Local pain occuned during the 
dexrazoxane inhiãon but there was no evidence of extra- 
vasatíon.

1. Lossos 1S. Bcn*Yehuda D. Cutanrous and subcutaneous necrosỉs 
folIowing dexrazoxane-CHOP therapy. Ann Pharmacother ỉ 999; 33:253-
4.

Phannacokinetics
Aher inưavenous iníusion dexrazoxane is rapidly dis- 
tributed mainly in the total body water. with high 
concentrations in the liver and kidneys; there is no 
significant entry into the CSF. Plasma protein binding is low 
(2%). Dexrazoxane undergoes intracellular hydrolysis to 
active metabolites. Dexrazoxane is mainly excreted in the 
urine as unchanged drug and metabolites. The elimination 
haU-liỉe is reported to be about 2 hours.

Preparatíons
Proprietary Preparationỉ (dctails are given in Volume B)
Single-ingredient Preparalions. Austria: Cardioxane: Savene: 
Belg.: Savene; Braz.: Cardioxane; Canad.: Zinecard; Chile. Car- 
dioxane; China: Ao Nuo Xian (JiS5fe); Cỉ.: Cardioxane; Cyrda- 
nax; Procard; Savene; Denm.: Cardioxane; Savene; Fin.: Cardi- 
oxanet; Fr.: Cardioxane; Savene; Gẹr.: Cardioxane; Gr.: 
Cardioxane: Savene; Zinecard; Hung.: Cardioxane; lrl: Cardi- 
oxane; Savene; Israel: Cardioxane; ItaL: Cardioxane; Savene; 
Mac.: Cardioxane; Neth.: Cardioxane; Savene; Norur.: Savene; 
PoL: Cardioxane; Savene; Port.: Cardioxane; Savene; Rus.: Car- 
dioxane (KapoHoxcaH); Spain: Cardioxane: Savene; Swed.: 
Savene; UK: Cardioxane; Savene; USA: Totect; Zinecard; 
Venez.: Cardioxane.

Dicobalt Edetate /SAN, HNNI
Cobalt Edetate; Cobalt EDTA; Cóbalt Tetracemate; Dicobalti 
Edetas; Dicobalto, edetato de; Dikobalt Edetat; Édétate 
Dicobaltique; Edetato de dicobalto; Edetato dicobaltio; 
flvtK06ajibta 3 fle T 3 T .
Cobalt [ethylenediaminetetra-acetato(4-)-A///,0,ơ]cobalt(ID.
^ iô 12^-^2^2^8~406.1 \
C45 —  36499-65-7.
UNII — UKC6GH80QR.

Uses and Administration
Dicobalt edetate is a chelator used in the treatment of severe 
cyanide poisoning (p. 2156.2). It forms a relatively 
non-toxic stable ion-complex with cyanide. Ovving to its 
toxicity, dicobalt edetate should be used only in conSrmed 
cyanide poisoning and never as a precautionary measure. A 
suggested dose is 300 mg given by intravenous injection 
over about 1 minute, repeated a  the response is inadequate; 
a hirther dose of 300 mg may be given 5 minutes later if 
required. For less severe poisoning injections may be given 
over 5 minutes. Each injection of dicobalt edetate may be 
followed immediately by 50 mL oí glucose 50% inơave- 
nously to reduce toxidty. For doses in children, see below.

Administration in children. Although unlicensed in the 
UK for use in children, the National Poisons InỊormation Ser
vice suggests an intravenous injection oí dicobalt edetate 
4mg/kg given over 1 minute for the ưeatment of severe 
cyanide poisoning. This is followed immediately by an 
intravenous injection oí glucose 25%; 25 m í for dũldren 
aged under 2 years, and 50 mỉ. ÚI those írom 2 years.

Adverse Effects, Treatment, and Precautions
Dicobalt edetate may cause vomiting, điarrhoea, and 
headache. Anaphylactic reactions ’ have occurred and 
indude hypotensión, uchycardla, chest pain, urticaria, 
rash, sweating, and severe íadal, laryngeal and puimonary 
oedema. Other reponed adverse effects indude convulsions 
and arrhythmias. Hypenonic glucose solution (which 
appeared to reduce toxidty in early animal studies) may be 
injeaed after dicobalt edetate for this purpose, see Uses and 
Administration, above.

All cross-reíerences reíer to entries in Volume A

http://www.mhn.gov.uk/home/
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The adverse eííects of dicobalt edetate are more severe in 
the absence of cyanide. Thereỉore, dicobalt edetate should 
not be given unless cyanide poisoning is confirmed and 
poisoning is severe such as when consdousness is impaired.

Oedema. A patíent with cyanide toxidty developed 
severe íadal and pulmonary oedema aỉter treatment with 
dicobalt edetate.1 It has been suggested that when dicobalt 
edetate is used, íadlitìes ỉor intubatíon and resusdtation 
should be ũnmediately available.

1. Dodds c  McKnight c. Cyanỉde toxỉdty after ỉmmersỉon and the hazards 
of dicobalt edetate. BMJ 1985; 291:785-6.

Preparatíons
Proprietary Prsparations (detaiỉs are given in Volume B)

Single ingredient Preparations. Fr.: Kelocyanor; Gr.:
Kelocyanor.

Digoxỉn-specifíc Antỉbody 
Frăgments
. DÍgoxin'  Immune Fab (Ovine); F(ab); Fragmentos de 
anticuerpos espêcílìcos antidlgoxina; Pragmentos Fab de 
.anticuerpòs antidlgoxina; AKrÌỊftMr0KCMH. - 
ATC —  V03AB24. ... .
ATCVet —  QV03AB24.
UNII —  YB12NQZÌYN.

U ses a n d  A d m in is tra tió n
Digoxin-speciBc antìbody ừagments are derived from 
antibodies produced in sheep immunised to digoxin. 
Digoxỉn has greatẹr aỉ&nity for the antibodies than for 
tissue-binding sites, and the digoxin-antibody complex is 
then excreted in the urine. Digoxin-spedfic antibody 
fragments are used to ưeat severe digoxin or digitoxm 
intoxicanon (p. 1355.1) in which conventíonal ưeatment is 
inetíectìve. Successỉul treatment of lanatoside c  poisoning 
has also been reported.

It is esúmated that 38 or 40 mg (depending on the 
preparation) of antlbody fragments can bind about 
500 micrograms of digoxin or digitoxin; the dose is thus 
calculated using the steady-state plasma concentration or 
the amount oỉ glycoside ingested. Doses are diluted in 
sodinm chioride 0.9% and given by inơavenous iníusion 
over 30 minutes Via a 0.22-micrometre in-line filter. ữ 
cardiac airest is imminent the dose may be given as a bolus.
In the case of incomplete reversal or recurrence of toxidty a 
íurther dose can be givcn after several hours.

Aíter acute ingestion of an unknovvn amount of digoxin 
or digitoxin a dose of 760 or 800 mg ũ  suggested; 
altematìvely an initial dose of 380 or 400 mg can be given 
with an additional 380 or 400 mg if requữed. For toxidty 
during chronic therapy when the steady-state plasma 
concentration is imknovvn, a dose of 228 or 240 mg is 
suggested.

For doses in children, see Adminisưation in Children, 
belovv.

Digoxin-speciSc antibody ừagments are being investi- 
gated for the treatment of hypertension, partículariy in Ị 
eclampsia and pre-edampsia.

Administration. It has been suggested1 that giving 
digoxin-spedẵc antibody Iragments by iníusion over 7 
hours. aíter an initial loading dose, could be useíul in Ị 
ensuring adequate antibody concentrations are main- I 
tained to bind digoxin as it is released from tissue Stores ! 
over a prolonged period.

I. Schaumann w, tí al. Kinetics of the Fab íragmcms oí digoxỉn antibodies : 
and oí bound digoxin in patients vvith seveiẽ digoxin imoxicaiion. EurJ j 
a in  Pharmacol I98Í; 30: 527-33.

Administration in chỉidren. Digoxin-speáíic antibody frag- 
ments are licensed in children to ưeat severe digoxin or 
digitoxm intoxication in vvhich conventional tteatment is 
ineíĩective. The dose is calculated using the steady-state 
plasma concenưaúon or the amount of glycoside ingested. 
as for adults, see Uses and Administration, above. For 
acute ingestion oi an unknovvn amount oi glycoside, chil- 
dren may also be given the adult dose, although smaller 
children (20 kg and under) should be individually assessed 
and monitored for volume overload. For toxidty during 
chronic therapy when the steady-state plasma cõncentra- 
tion is unknovvn, children weỉghing over 20 kg may be 
given the adult dose; for those weighing 20 kg and under 
a dose oỉ 38 or 40 mg is usually suffident.

There are reports of successíul use in children vvith 
cardiac glycoside poisoning.1-2
1. Laurent Ga tí aỉ. Anticorps antídigoxine au cours d’une intoxicadon 

dỉgỉtaỉỉque sévère chez un nouveau-né de u  jours. Revue de la 
Uctérature. A m  Cardioỉ Angeiol (Parà) 2001; 50:274-84.

2. Caniphausen c, tí al. Successíul treaonent of oỉeander ỉntoxlcatỉon 
(cardlac gỉycosỉdes) wỉth dlgoxin-spedflc Fab antíbody íragments in a 7-

year-oỉd chiỉd: case repon and revievv of literacure. z Kardiol 2005; 94: 
817-23.

Administration in renal impairment. In renal impairment, 
elỉmination of antibody-bound digoxin or digitoxin is 
delayed1'3 and antibody ửagments can be detected in the 
plasma for 2 to 3 vveeks after ưeatment.1 The rebound in 
ỉree-digoxin concentrations that has been repoited after 
ưeatment with digoxin-spedSc antibody ỉragments (see 
Poisoning, beIow), occurred much later in patients with 
renal impairment than in those with normal renal func- 
tion. Those with severe renal impaứment may need to be 
observed for longer after treatment with antíbody ừag- 
ments, and monitoring oỉ free (unbound) plasma-digoxin 
concentrations may be useíul.1

1. Flanagan RJ. Jones AL. Fab antíbody ừagments: some applỉcaùons ỉn 
dinỉcaỉ toxỉcoỉogy. Drug Saftíy 2004; 27: 1115-33.

2. Alỉen NM. tí aỉ. Cỉỉnỉcal and pharmacokinetỉc profiles of dỉgoxỉn 
immune Fab in four patìents vvith renaỉ impaỉrment. DICP Ann 
Pharmaeotíưr 1991; 25: 1315-20.

3. ỤỊheỉyỉ MR, a  a l Oỉsposỉtion of digoxin immune Fab in patiencs vvíth 
Itídney ỉailure. CSn Pharmacol Ther 1993; 54: 388-94.

Poisoning. Digoxin-spedSc annbody ừagments can 
reverse severe digitalis toxidty vvith an initial response 
usually seen within 30 minutes of the end of the inỉusion. 
Haemodynamic status nonnaỉly improves, but in those 
vvith hean tailure withdrawal of the inottopic support pro- 
vided by digoxin may produce a dedine in cardiac func- 
tion. Plasma potassium concentrations may ỉall rapidly 
after reversal of toxidty. Glycoside toxidty has been 
reported to recur vvithin 24 hours after neatment with 
antíbody ỉragments. The reason for this is undear, 
although it has been suggested that changes in the distri- 
bution of glycoside and antibody ỉragments may play a 
role.1-2 It has been suggested that for either acute or 
chronic toxidty, haU the calculated loading dose (see Uses 
and Administration, above) should be given initially, with 
turther doses given only if response is inadeqụate or ư 
toxidty recurs.3 Digoxin-spedfic antìbody ỉragments are 
usually reserved íor severe or lUe-threatening digitalis 
toxidty, su ch as that assodated with signiữcant hyperkal- 
aemia, arrhythmias. or bradycardia;3 however they have 
also been used in patients with less severe toxidty but 
vvith poor prognostic íeatures such as underlying cardiac 
disease or age over 55 years.4

Digoxin-spedũc antibody íragments have also been used 
to reverse toxidty from cardiac glycosides present in other 
plants such as common or yellovv oleander (p. 2574.3) and 
in poisoning due to preparations containing toad venom.5
1. Ụjhelyi MR. Roben s. Pharmacokinctic aspects oỉ digoxỉn>spedfic Fab 

therapy in the management of digitalỉs coxidty. ơin Pharmacokintí 1995; 
28: 483-93.

2. Flanagan RJ, Jones AL Fab anũbody ừagments; some applỉcatíons ìn 
dinicaỉ toxicology. Dru§ Saftíy 2004; 27: 1115-33.

3. Bateman DN. Digoxin-spedũc anúbody ừagments: how much and 
vrhen? Taàcữi Rev 2004; 23: 135-̂ 3.

4. Lapostoile F, ữ al. Dỉgoxỉn-spedOc Fab ửagmems as sỉngle flrsĩ'Ilne 
therapy in digỉtaUs poỉsoning. Crit Can Med 2008; 36: 3014-18.

ỉ. Bmbacher JR, tí ai. Treaunent ỡỉ toad venom poisooing with digoxỉn- 
spedũc Fab ừagments. Chat 1996; 110: 1282-8.

Adverse Eữects and Precautìons
Allergic reactions to digoxin-spedfic antìbody ừagments 
have been reported rarely. A pruritic rash, íadal Đushing 
and svvelling, and chills in the absence oỉ íever have 
occurred on the day of ưeatment, and UTticana and 
thrombocytopenia have been reported up to 16 days after 
treatmenL

Patients knovvn to be allergic to sheep protein and those 
previously given digoxin-spedíic antibody hagments may 
be at greater risk of developing an allergic reaction. An 
intradermal or skin scratch test may be used to test for 
sensitivity in those considered to be at high risk.

Blood pressure, ECG, and potassium concentrations 
should be monitored dosely during and aíter use. Digoxin- 
speciíic antibody ỉragments can interiere with digitalis 
immunoassay measurements; after ưeatment, total se rum 
concentrations oỉ digoxin will represent free plus bound 
digoxin and so can be misleading.

Pregnancy. Although data are scarce, there are reports of 
the use of digoxin-spedfic antíbody ừagments in the sec- 
ond or third trimester of pregnancy, vvithout apparent 
adverse eííects on the neonate.1

1. Bailey B. Are there teratogenỉc risks assocỉated with anridotes used ỉn 
the acute management of poisoned pregnant women? Bừth Defeas R a A 
ơirt Moỉ Teratol 2003; 67: 133-40.

Pharmacokinetics
Digoxm-speđữc antibody hagments bind digoxin to form an 
inactive complex. These complexes accumulate in the blood 
beỉore being exaeted Via the kidneys and the reticuloen- 
dothelial System. Digoxin-spedhc antíbody ừagments are 
excreted in the urine with an eliminatíon haư-Ufe betvveen 
15 and 23 hours. In renal impairment the half-Uỉe is 
increased up to tenỉold.

Reíerences.
1. Schaumann w . ứ ai. Kinetícs oỉ the Fab hagments oí dỉgoxin anúbodies 

and of bound dỉgoxỉn ỉn patỉents wỉth severê (hgoxin intoxỉcatịon. Eưr J 
ơin Pharmaeoỉ 1986; 30: 527-33.

2. U]heỉyi MR. Robert s. Phannacokỉnetỉc aspects oi dlgoxỉn-spedfic Fab 
therapy in the managemenx o i dlgitalts toxỉdty. ơửt PhamuKokừttí 1995; 
28:483-93.

3. Renard c. tí a i Phannacokỉnetỉcs of dỉgoxỉn-spedâc Fầb: eữects of 
decreased re&al hincdon and age. B rJ Om Pharmatoi 1997; 44: 135-8.

Preparations
Proprietory Praporolions (details are given in Volụme B)
Sãrgie-ingredient Preparations. AustraL: Digibind; CaruuL: 
Digibind+; DigiFab; Fr.: Digibmdt; G r Digibmd; DigiFab; Htmg 
Kong-. Digitalls Antídote: UK: Digibind; DigiPab; USA:
Digibindt; DigiFab.

D ỉ m e r c a p r o l  (BAN, HNNI

Brĩtish Antí-Lewisite; Đinậércạprọìúmỉ.í.Dimerkaprol; 
ịDÍmẹrkaproli,- Dimerlaprolis; flMMepKanỆón.. • 1 : ' . 
:23-Đimercạptopropan-I-oL s .»A 
'ÓH||ŨS^1242 • . . .
Ớ s 59-52-9. ■ .■■■■• -  . >  . «
'A K — V03ABQ9. • A : - •=  , - <
'Ẳ fc  Ver — QV03AB09. -  ~ ’
UNÌI — 0CPP32SSSX. '*>'  "

Pharmacopoeias. In Oàn., Eur. (see p. vũ), Int., Jpn, us, and 
Viet.
Ph. Eur. 8: (Dimercaprol). A dear colouxless or slightly 
yellow liquid. Soluble in water and m arachis oil; mỉsdble 
with alcohol and with benzyl benzoate. Store at 2 degrees to 
8 degrees in well-filled aũtỉght containers. Protect bom 
light.
USP 36: (Dimercaprol). A colourless orpractically colourĩess 
Iiquid, havứig a disagreeable, mercaptan-like odour. Soluble 
1 in 20 oỉ waten soluble in alcohoL in benzyl benzoate, and 
in methyl alcohol. Store at a temperature not exceeding 8 
degrees ỉn airtight containers. Protea bom Iỉght.

U ses a n d  A d m ỉn istra tio n
Dimercaprol is ■ a chelator that has been used in the 
treatment of acute poisoning by arsenic (p. 2449.1), gold 
(p. 131.3), and mercury (p. 2556.3). It may also be ụsed in 
the ưeatment of poisoning by other heavy metals such as 
antìmony and bismuth, and, Tvith sodỉum caldum edetate, 
in acute Iead poisoning (p. 2542.1). Hovvever, other 
chelators may be preíerred for systemic use. Dimercaprol 
has been used in reíractory Wilson's disease (p. 1567.3). 
Dimercaprol 5% has been applied as an ointment for skin 
lesìons or as eye drops for ocular symptoms of arsenic 
toxidty.

The sulíhydryl groups on đimercaprol compete with 
endogenous sullhydryl groups on proteins su ch as enzymes 
to combine with these metals; chelation by dỉmercaprol 
thereíore prevents or reverses any inhibition of the 
sulữiydryl enzymes by the metal and the dimercaprol-metal 
complex ỉormed is readily excreted by the kidney. Since the 
complex may dissodate, partìcularly at add pH, or be 
oxidised, the aim of ơeatment is to provide an excess of 
dimercaprol in body ũuids until the excredon ọf the metal is 
completẽ.

Dứnercaprol should be given by deep intramuscular 
injectìon in the treatment of heavy metal poisonỉng. The 
individual dose is determined by severity of symptoms and 
the causative agent. Single doses should not generally 
exceed 3 mg/kg but single doses of up to 5 mg/kg may be 
required initially in patients with severe acute poisoning. 
Various dosage schedules are in use.

In the UK, 400 to 800 mg is given on the first day oi 
treatment 200 to 400 mg on the second and third days, and 
100 to 200 mg on the íourth and subsequent days, all in 
divided doses. (For a 70-kg adult, this vvould correspond to a 
daily dose of about 5.7 to 11.4mg/kg on the first day.)

Dimercaprol dosage schedules in the USA depend on the 
causadve heavy metaỉ. A recommended regimen for severe 
arsenical or gold. poisoning is dimercaprol 3 mg/kg given at 4- 
hourly intervals throughout the ũrst 2 days, 4 times daily on 
the third day, and then tvvice daily for 10 days or untiỉ 
recovery. In milder cases, 2.5 mg/kg is given 4 tứnes daily on 
each of the first 2 days, tvvice daìly on the thữd day, and 
then once daily for 10 days. ỉn severe gold dermatitis the 
American Hospital ĩormulary Service recommends a dose oí 
dimercaprol 2.5 mg/kg every 4 hours for 2 days, then tvvice 
daily for about 1 vveek, and for gold-induced thrombocy- 
topenia, 100 mg of dimercaprol has been given tvvice daily 
for 15 days.

For mercury poisoning, an initiaỉ dose oi dimercaprol 
5 mg/kg is followed by 2.5 mg/kg one or two times daily for 
10 days.

Dimercaprol is also used with sodium caldum edetate 
(p. 1573.3) for ỉead poisoning, particularly when there are 
symptoms of lead encephalopathy. Dimercaprol is usually

The Symbol t  denotes a preparation no longer actively marketed



1550 chelators Antỉdotes and Antagonists

started Hrst, since sodium caldum edetate may cause 
mobilisatíon of storcd lead in symptomatíc loxidty. A 
suggested regimen ìs to give dimercaprol intramuscularly in 
an inỉtial dose of 4mg/kg, followed at 4-houriy intervals by 
dimeicaprol 3 to 4 mg/kg intramusculariy and sodium 
caldum edetate; the sodỉum caldum edetate may be gỉven 
either intravenously, or intramusculariy at a ditterent site 
bom the đimercaproL Treatment may be continued for 2 to 
7 days depending on the dinical response; in patients with 
lead encephalopathy, combined therapy should be 
contỉnued until the patient is stable. In seveie lead 
poisoning, a minimum oỉ 2 days vvithout neatment should 
elapse beỉoie a second course oỉ theiapy with either 
combined đimercaprol and sodium caldum edetate or 
sodium caldum edetate alone is considered.

Adminishcrrion in children. Dímercaprol has been used in 
children in the treatment of acute poisoning by heavy 
metals su ch as arsenic, gold. mercury, antimony, and bis- 
muth. It can also be used with sodium caldum edetate ỉor 
acute lead poisoning. Aỉter the second or thữd injection of 
dỉmercaproL about 30% of children develop a íever that 
may persist untíl treatment is stopped. Doses are the 
equivalent per unit body-weight to those used in adults, 
see p. 1549.3. In the UK, the BNFC States that the use of 
dũnercaprol in heavy metal poisoning has been super- 
seded by other chelators. Hovvever, the Amtrican Hospital 
Formulary Service States that inỉants and children with mer- 
cury poisoning ha ve been treated with an intramuscular 
dose of dimercaprol 3 mg/kg, given every 4 hours for the 
Ễrst 2 days, then every 6 hotưs for 1 dãy, then every 12 
hours for a hinher 7 or 8 days.

Adverse Effects and Treatment
The most consistent adverse eííects produced by dimer- 
caprol are hypenension and tachycardia. Other adverse 
eỉỉects indude nausea, vomiting, headache, buming 
sensatíon of the lips, mouth, throat, eyes, and penis, 
ladnymadon and salivation, tingling of the extremities, a 
sensation of constriction in the throat and chest, musde 
paỉns and musde spasm, rhinorrhoea, conịunctivins. 
svveating, anxiety, vveakness, and abdominal pain. Transient 
reductions in the leucocyte count have also been reported. 
High doses have produced hypertensive encephalopathy 
with convulsions and coma. Pain may occur at the injection 
síte ạnd sterile abscesses occasionally develop. ỉn children, 
fever commonly occurs and persists during therapy.

Adverse eữects are dose-related. relatively hequent. and 
usually reversible. It has been suggested that ephedrine 
sulíate 30 to 60 mg, given orally 30 minutes belore each 
ứýectíon oỉ dimercaprol, may reduce adveise eữects; 
antíỉũstamines may aUeviate some oỉ the symptoms.

Precautíons
Dimercaprol should be used with care in patients with 
hypertenáon or renal impairment It should be stopped, or 
continued with extreme caution, ư acute renal insuỉGdency 
develops đuiing therapy. Alkalinisation of the urine may 
protect the kidney during therapy by stabilising the 
dimercaprol-metal complex. Dimercaprol should not be 
used in padents wlth hepatic impaỉnnent unless due to 
arsenic pôỉsoning. It should not be used in the treatment of 
poisonlng đue to cadmium, ứon, or selenium as the 
dimercaprol-metal complexes íormed are more toxic than 
the metals themselves. Dimercaprol injection i$ usually 
lonnulated in arachis oil which should be avoided in thosẽ 
with peanut aỉleigy.

G6PD deAdency. Haemolysis has been reported' durìng 
chelation therapy with dimercaprol and sodirnn caldum 
edetate ỉor high blood-lead concenơations in 2 children 
with a dehdency of G6PD.

1. Janakbaman N, tí ai. Hemoỉysỉs đuring BAL cheỉatỉon therapy ỉor hỉfh 
bỉood lead levels ỉn cwo G6PD deũdent cbỉỉdren. Qm Ptdiatr (Pkũa) 
1978; 17:485-7.

Pregnancy. Although data are scarce, there are reports of 
the use oí dimercaprol ỉor poisoning in the second or third 
trimester of pregnancy, without apparent adveise eữects 
on the neonăte.1'2

1. Shannon M. Severe lead poisoning ỉn pregnancy. Ambul Pediatr 2003; 3: 
37-9.

2. Bailey B. Axe ttaere texKOgenỉc lỉsks assodated with antỉdotes used in 
the acute managemeni of poísooed pregnam women? Birth Defeơs Ra A 
ơ b I Mõi Ttratal 200ĨỈ 67: 133-40.

Interactions
Iron supplements should not be given during dimercaprol 
therapy as the dỉmercaprol-iron complex íonned is toxic.

Pharmaeokinetỉcs
Aher intramuscular injection, peak plasma concentrations 
of dimercaprol occur within 30 to 60 minutes. It is widely

distributed but is concentrated ỉn the kidney, liver, and 
small intestine. Dimercaprol is rapidly metaboilsed and the 
metabolites and dimercaprol-metal dielates are excreted in 
the urine and bile. Elimination is essentially complete 
within 4 hours of a single dose.

Preparations
Propnatory ppaporolioiis (details are given in Volume B) 

Sngle-ingredient PraporoHans. Rus.: Zorex (3opeac). 

MuU-ingredient PrBporotions. Ukr.: Zortx (3opeKc).

Phurniucopoeid Praporalions
BP 2014: Dũnercaprol lnjfctìon;
USP 36: Dimercaprol Injecòon.

4*Dimethyiaminophenol Hydrochloride
Dimetamíenol Hydrochloride: 4-Dimetìlaminofénol, hidro- 
cỉoruro de; 4-DMAP; 4-flMMeTM/iaMMHO<t>eHO/ia 
rnflpoxnopMfl.
CaH „ NO,HCỈ= 173.6
CAS —  619-60-3 (4-dimethylaminophenol); 5882-48-4 (4- 
dimethylaminophenol hydrochloride).
ATC —  V03AB27.
ATC Vet — QV03AB27.
UNII — OQOF93Gm

Proỉile
4-Dimethylaminophenol hydrochloríde is reponed to 
oxidise haemoglobin to methaemoglobin and has been 
used vvith sodium thiosuUate as an altemative to sodium 
nitrite (p. 1574.3) in the ữeatment of cyanide poisoning. 
Doses oí 3 to 4 mg/kg have been given intravenously.
Reíerences.

1. YVeger NP. Treaunem of cyanide poisoning vvith 4>dỉmethylamjnophe- 
noỉ (DMAPHexperireenteỉ and dinicaỉ overview. Pundam Appi Toàeoi 
1983; J: 387-96.

2. Weger NP. Treatmem of cyanỉde poisoning with 4-dimethylaminophe- 
noi (DMAP)—expertmemal and dinical overview. Middỉt East J 
Anaỏunoỉ 1990; 10: 389-412.

Preparations
Proprietary Preporoliom (details are given in Volume B)

Sngla ingredient Preporolions. Ger.: 4-DMAP; Neth.: 4-DMAPf.

Diprenorphine Hydrochloride ỊBANM, riNNMi 
Diprenorfina, hidrodoruro de; Diprénorphine, Ghlorhydrate 
de; DiprenorphinhydrochỊorid; Dipreriorphini Hydrochlor- 
idùm; Hidrodóruro de diprenortìna; M-5050; /ỊunpeHopỘMHa 
rMflpoxíiopMfl.
(6ff,7fl,14S)-17-Cyclopropylmethyl-7,8-dihydrò-7-(l-hydroxy- 
1 -methylethyl)-6-0-meứiyl-6,14-ethano-l 7-normorphine 
hydrochloride; 2-[(-)-(5/?M7fl,l 4S)-9a-Cydopropylmethyl- 
4^-epoxy-3-hydroxy-6-methoxy-6,14-ethanomorphinan-7- 
yOpropan-2-ol hydrochloride.
^ 3 ^ 0 ^ 0 1 = 4 6 1 0  , -
045 T-. 14357-78-9 (diprenorphine); 16808-86-9 (điprenorphine
hydrochloride).
ÁTC Vet — QV03AB92.
UNII — VVBS7IEP4SN.

Pharmacopoeias. In BP(Vet).
BP(Vet) 2014: (Diprenorphine Hydrochloríde). A white or 
almost vvhite crystalline powder. Sparingly soluble in vvater 
slightly soluble in alcohol; very slightly soluble in 
chloroíorm; practìcally insoluble in ether. A 2% solution 
ỉn vvater has a pH of 4.5 to 6.0. Protea hom light.

ProỊị'le
Diprenorphine hydrochloride is an opioid antagonist used 
as a radiobgand in positron-emission tomography to image 
opiate recepton. It is also used in veteiinary medidne to 
reverse the eíỉects of etorphine hydrochloride.

Ditiocarb Sodìum ỊriNNi 

DDC DOTQ DEDC DeDTQ Đithiocarb Sodium; Ditiocarbe 
Sodique; Ditiocarbo sódico; Dítioarbúm Natricum; DTC 
Sodium Díethyldithiocarbamate; Sodu dietyloditiokarbami- 
nian;lM4624; í|MTvi0Kap6 HaTpniă.

Q H , o N N a S 2 = 1 7 1 3  

045—  148-18-5.
UNII i — AS304YEB5E

NOTE. The code DDC has also been used as a synonym ỉor 
Zalátabine, p. 1023.2.

Ditiocarb sodium is a chelator that has been used in nickel 
carbonyl poisoning. Disuỉhiam (p. 2495.3), vvhich is rapidly 
metabolised to ditiocaib, has been used as an aỉtematỉve. 
Ditiocarb has also been used in the destrucdon of dsplatin 
vvastes (see Handling and Disposal, p. 768.2).

Edetic Acid ỊBAN, rlNNI
Acide Ếdétique; Âcidó edéticò; Âđdo etllendiamínotètraa- 
cético; Addó Etìlendiamminotetraacetico; Acidum Edeti- 
oim; Edathamil; Edético, ácido; Edetìinihappo;. Edẹtinsãure; 
Edetlnsyra; Eđeto rũgỉtis; EDTA;.. Ethyleendiaminètètra- 
azijnzuur; Ethylendiamintetraessigsãure: Etiléndiamintetrae- 
cetsav; Etilén-diamin-tetraecetsay; Kwas edetynovvy; Kyselina 
edètová; Tetracemic Acid; 3fleTOBafl KnoioTa.
Ethylenediaminetetra-acetic acid...................................
C,oHi«N2Og=2912 
CAS — 60-00-4.
UNII — 9G34HU7RV0.

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8: (Edetic Acid). A vvhite or almost vvhite, 
crystalline povvder or colourless crystals. Practically 
insoluble in vvater and in alcohol. It dissolves in dilute 
Solutions of alkali hydroxides. Protea {rom lỉghL 
USNF 31: (Edetic Acid). A vvhite crystalline povvder. Very 
slightly soluble in waten soluble in Solutions of alkali 
hydroxides.

Sodium Edetate
Monosodium Edetate; Sodu edetynian; 3fleTaT Haĩpnn.
045 —  17421-79-3 (monosodium edetate).
ATC —  S01XA05.
ATCVet —  QS01XA05.
NOTE. The name sodium edetate has been used in the 
literature for various sodium salts of edetic acid. Do not 
coníuse with sodium calcium edetate (p. 1573.2) or 
etomidate (p. 1901.1); see also Inappropriate Adminisưa- 
tion, p. 1551.2.

Disodium Edetate IBANI 
Dinatrii Edetas; Dinatrii Edetas Dihydricus; Dinatrio edetatas; 
Dínatriumedetaatti; Dinatriumedetat; Disodium Edathamll; 
Disodium EDTA; Disodlum Tetracematé; Disodu edetynian; 
Edetan disòdný dihydrát; Édétate disodique; Edetate 
Disodium; Edetato disódico; Edetynian disodu; EDTA 
disódico; Natrii Edetas; Natriumedetat; Nátrium-edetát; 
Sodium Versenate.
Disodlum dihydrogen ethylenediaminetetraracetate dihy- 
drate.
C)0HMN2Na2Oŝ H2O=3712
045 —  139-33-3 (anhydrous disodium ederate); 6381-92-6 
(disodium edetate dihydrate). \
ATC — S01XA05.
ATC Vet —  QS01XA05.
UNII —  8NLQ36F6MM. -(anhydrous disodium edetate); 
7PLD91C86K (disodìum ederate dihydrate).

Pharmacopoeias. In Eur. (see p. vii), Int.. Jpn, and us.
Ph. Eur. 8: (Disodium Edetate). A white or almost white, 
crystalline powder. Soluble in waten practically insoluble in 
alcohol. A 5% solution ìn vvater has a pH of 4.0 to 5.5. 
Protea hom light.
USP 36: (Edetate Disodium). A white crystalline povvder. 
Soluble in water. pH of a 5% solurion in water is between
4.0 and 6.0.

Trísodium Edetate
Edetatẹ Trisodium (ÚSAN); Edetato ơisódico.
Trisọdium hydíogen ethylènediaminetetra-acetate.
C 1 o H , 3 N 2 N a 3 0 , = 3 5 8 2

CAS-  150-38-9.
ATC — SOÍXẠOS.
ATC Vet —  ÓS0ỈXA05. -
UNII — 420IP921MB.

Tetrasodium Edetate
Edetate Sodium (USAN).
C10H,2N2Na4O^3802 
CAS— 64-02-8 
ATC — S01XA05.
ATC Vet —  QS01XA05.
UNII — MPU8420LU. V

IrtcompatibiIHy. Edetíc add and its salts chelate bỉvalent 
and trivalent metals and may aííect the activity of drugs

All cross-reíerences reíer to entries in Volume A
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such as zinc insulin that contain such ions. Additives stabi- 
lised with disodiuni edetate may chelate trace metals in 
TPN Solutions. Although edetates may enhance the anti- 
microbial efficacy of some disiníectants (see Chloroxyle- 
nol, p. 1748.2), other preservatives may be inactivated. 
For reíerence to the inactivation of phenylmercuric salts 
by disodium edetate, see Incompatibility, under Phenyl- 
mercuric Nitrate, p. 1765.2. For a report of edetates redu- 
dng the antimiaobial ehicacy oỉ thiomersal, see Incom- 
patibility, p. 1771.3.

Uses and Administration
Hdetic add and its salts are chelators; sodium edetate has a 
high aỉBnity íor calrium, vvith vvhich it ỉorms a stable, 
soluble complex that is readily excreted by the kidneys. It is 
given intravenousỉy in the emergency ưeatment oỉ 
hypercalcãemia (p. 1776.1). It has aỉso been used to control 
digitalis-induced cardiac arihythmias, although less toxic 
agents are generally preíerred (p. 1355.1). It has also been 
applied topically to the eyes as a collagenase inhibitor or to 
treat caldum deposits su ch as in band keiatopathy OT after 
caldum hydroxide bums.

Sodium edetate also chelates other polyvalent metals 
but, unlike sodium caldum edetạìe, which is saturated with 
caỉdum, it is not used for the ưeatment of heavy metaỉ 
poisoning since hypocalcaemia ráipidly develops.

In the neatment oỉ hypercálcaemia, injections contain- 
ing varying amounts oi disodium edetate are used, diluted 
vvith 500 mL of sodium chloride 0.9% or glucose 5% and 
inhised over at least 3 hours. A daily dose oỉ 50 mg/kg up to 
a maximum of 3g may be given ỉor 5 days; repeated ư 
necessary after 2 drug-tree days, up to a total of 15 doses. 
However, it ứ generally recommended that other measures 
to lower caldum concentrations should also be used, and 
diỉodium edetate Therapy restiicted to 48 hours. The 
trisodium salt has also been used.

Edetates are also used in phannaceuticaỉ manuíacturing 
as well as having other industiial applications and as 
anticoagulants for blood taken for haematological investiga- 
tions. Sodium edetates are used in deaners for contact 
lenses and as antoxidant synergists in cosmetic and 
pharmaceutical preparations. Other salts of edetic add that 
are used dinically indude sodium caldum edetate 
(p. 1573.2), dicobalt edetate (p. 1548.3), and sodium 
ìêredetate (p. 2088.3).

Aiherosderosis. Caldum is thought to be necessary for 
several steps in atherogeneãs and removal of caldum 
from atherosderotic plaques using a chelator such as 
disodium edetate has been trìed in patients with athero- 
sderosis (p. 1250.2). However, reports of beneSdal clinical 
responses are largely anecdotal or bom small, short-term, 
or uncontrolled dinical studies; a meta-analysìs1 of con- 
trolled studies conduded that there was insuíEdent evi- 
dence of benetit or harm, and a hirther randomised study2 
in patients with coronary heart disease ỉound no benetit 
vvith sodium edetate ưeatment. In addition, adverse effects 
are common with chelation therapy, and ỉatalities have 
been reported;1 literature revievvs4-5 considering both 
uncontrolled and controlled studies have conduded that 
in view of the potential toxidty of such treatment it 
should be considered obsolete.

1. Dans AL tì ai. Cheiaiỉon therapy íor atherosderotic cardỉovascular 
dỉsease. Available ÚI The Cochrane Database oỉ Systematíc Revíews; 
Issue 4. Chichester John Wiley; 2002 (accessed 04/10/05).

2. Knudtson ML. tì ai. Cheỉation iherapy for ischemic heart disease: a 
randomiĩed controlled uial. JAMA 2002; 287:481-6.

3. Magee R. Chelation treatment oí aiherosderosis. Mtd J Aust 1985: 142: 
514-15.

4. Emst E. Chdation therapy íor peripheraỉ arteriaỉ ocdusive disease: a 
sysiematic revievv. ơrculation 1997; 96: 1031-3.

5. Emsi E. Chclation therapy for coronary heart dỉsease: an overvícw oí aU 
dinical investỉgations. Am Heart J 2000; ỉ40: 139-41.

GaHstones. Edetic add has been suggested as a possible 
solvent for non-cholesterol gallstones (p. 2639.1).

Adverse Effects and Treơtment
Edetic add, used as a phaimaceutical exdpient, is generally 
well tolerated. It chelates caldum, and hypocaỉcaemia has 
occurred with prolonged use or rapid iníusion; when 
induded in preparations for the mouth, calđum may be 
leached from the teeth. Adverse eííects have been reported 
aíter inhalation of Solutions containing edetic add, and 
when used as an exdpient in topical íonnulations, it has 
rarely caused skin sensitisation.

With sodium edetate, adverse eSects are similar to 
Sodium Caldum Edetate, p. 1574.1. Sodium edetate may 
also cause hypokalaemia or hypomagnesaemia, and blood 
glucose concentrations may be reduced. Rapid intravenous 
inỉusion or high se rum concentrations of sodium edetate 
may cause a sudden drop in serum-caldum concentrations, 
and tetany, convulsions, respiratory arrest, and cardiac 
ạirhythmias may resuỈL Caldum supplements may be given 
intravenously íor hypocalcaemỉa but should be used with

extreme caution in patients with tetany, particularly in 
digitalised patients since the eỉỉect oí the digitalis may be 
reversed.

Reíerences.
1. Morgan BW, tì ai. Adverse eữects ỉn 5 patỉents receỉvỉng EDTA at an 

outpatient chelatìon cUnic Vtì Hum Toxicol 2002; 44:274-6.'
2. Prabha Ả. t ì  aL Cheỉation therapy ỉor coronary heart dỉsease. Am Heart J 

2002; 144: E10.

Effeds on ihe respiratory Irod. Inhalation of an ipra- 
tropium nebuliser solution that contained edetic add as 
one of the preservatives caused bronchoconstriction in 6 
oí 22 patients with asthma.1 Inhalation oỉ edetic acid 
alone produced dose-related bronchoconstriction that per- 
sisted ỉor more than ỉ họur.

1. Beasley CRW, tì  aL Bronđioconstrỉctor propertìes of preservadves in 
ipraưopium bromide (Atrovent) nebuliser soludon. BMJ 1987; 294: 
1197—8.

Inappropriate administration. There have been tatalities 
in bõth children and adults when they were given sodium 
edetate instead of sodium caláum edetate (p. 1573.2), which 
is a chelator used ỉor the treatment oỉ lead poisoning.1-2 
The FDA had received reports3 of 11 deaths assodated 
with the use of sodium edetate over the period 1971 to 
2007; in 5 cases, sodium edetate was given instead of sod- 
ium calcium edetate, and in 2 cases, sodium edetate was 
given instead of ữomidatt (p. 1901.1). In some cases, con- 
hision had arisen due to the use of the term EDTA in pre- 
scribing the drug. The FDA recommended that the full 
product name be used, and that prescribers should consid- 
er índuding the indication ỉor use on the prescription.2 
Subsequently, sodium edetate Products were withdrawn 
in the USA.

1. CDC. Deaths associated with hypocalccmú bom chelation therapy— 
Texas, Pennsylvania, and Oregon, 2003-2005. MMWR 2006; 55:204-7. 
Aiso avaiỉable ac http://www.cdc.gov/rmnwr/PDP/wk/iiun5 508.pdí 
(accessed 12/08/10)

2. FDA Public Health Advisory. Bdetate dỉsodỉum (marketed as Endrate 
and generỉc Products) (ỉssued Ỉ6th January 2008). Avaiỉabỉe at: hnự ./ỉ 
vrww Jda.gov/Dnigs/DmgSafety/PosanarìcẽtDnigSafetyInfonnatí<mfor- 
PatíenisandProvidcrs/uan05 ỉ 138.htm (accessed 12/08/10)

3. FDA. Questìons and ahswers on edetate dỉsodium (marketed as Endrate 
and generic Products) (ỉssued 16th ianuary 2008). Avaỉlable at: http:// 
www.ỉda.gov/Drugs/DnigSaíety/Po$tmarkẽtDrugSaỉetyEnfonnatỉonỉor- 
PatíentsanđProvíders/ucm U3738.htm (accessed 12/08/10)

Precautìons
Sodium edetate should be used with caution, u at aỉl, in 
patients with renal impairment or anuria. Caution is also 
required in patients vvith hypocalcaemia, hypokalaemia, 
tubercuỉosis, impaired cardiac ỉunction. diabetes mellitus, or 
a hỉstory oỉ seừures. Renal, hepatic and cardiac hmction 
should be monitored regularly, along with blood pressure 
and se rum and urinary electrolytes, particularly calcium, 
magnesium, and potassium; daily urinaỉysis is also 
recommended. Sodium edetate is irritant to the tissues 
and must be diluted beíore iníusion; the recommended rate 
should not be exceeded. There may be an increased risk of 
nephrotoxidty when using sodium edetate to treat 
hypercalcaemia assodated with metastatic bone disease.

Interference with laboratory tests. Disodium edetate may 
interíere with serum-caláum determination using the 
oxalate method giving lower concentrations than 
expeaed. Sampling just beíore the next dose or aúdiíying 
the sample wilỉ minimise the etiect.

BUÒOD TESĨÌNC. Pseudothrombocytopenia due to platelet 
clumping is a recognised complication of the use oi ede- 
tates as anticoagulants for blood sampling and may lead to 
diagnostic errors.1 The mechanism appears to be antibody- 
mediated. Altemative anticoagulants have been sug- 
gested.1-2

1. Bizzaro N. EDTA-dependent pseudothrombocytopenia: a dinícal and 
epidemỉological study of 112 cases, with 10-year foỉlow-up. Am J 
Hematoi 1995; 50: 103-9.

2. Lỉppí ư, tì al. EDTA-induced platelet aggregatỉon can be avoided by a 
nẽw andcoagulanc aỉso suitabie for automated complete blood counL 
Haematologừa 1990; 75: 38-41.

Preparatíons
Proprietary Preporotions (details are given in Volume B)

Single-ingredỉent Preporotions. Fr.: Chelatrant; IrL: Limdairt; 
Venet.: EdetU.

MubKngredient Preparations. Cattad.-. Largal ultra; Mylan-Eú- 
Cab Ger.: Urgosan; ỉndia: Faừgenol-H; Israel', claritone; Mex.: 
Adapettes; UK: UriQex G; UiỉQex R; USA: clear Eyes Contact 
Lens Reliet Summert Eve Post-Menstrual; Triv; Zonite.

PhurnKKOpoeial PreparaHans
BP 2014: Disodium Edetate Eye Drops; Trisodium Edetate 
Iníusion;
USP 36: Edetate Disodium Injection.

Ferríc Citrate
Perrurá Qtricum óxidãtum; Eerrum. Cittìcum Oxydatum; 
KRX-Q502. , - 3 ' . .
£Áẳ —  2338-05-3; 28633HS-6;.3522-50-7. .
ATC — B03AB06..........
Aíạ Vet —  Ọ803AB06. r '. ;» '  •
■ u ầ  —  63G354M39Z^
MOTE. The name Zerenex has been used as a trade mark for 
íerric đtrate.

ProỊỊIe

Ferric dtrate is an oral, iron-based compound that binds to 
phosphate to ỉorm a non-absorbable cõmplex. It is under 
investigation for the treatment of hyperphosphataemia in 
patients with end-stage renal disease.
H o m oeop ath y

Ferric dtrate is used in homoeopathic medidnes under 
the íollovdng names: Citrate íenique; Fenic dttate; Ferrum 
dt; Ferrum dtricum.

F l u m a z e n i í  ja4N, USAN, riNNi
Flumaồeniilĩ; Flumázénil; Flarnazenills; Flumazemlo; Fluma- 
.zemlutn; Flumazépil; 8o-15-1788;. Ro-15-1788/000; (pJiyM-
ầ3eHwh
Ethyr8-fluoro-5^-dihydro-5-rnethyF6-axo-4H-imidazo[l^-o] 
[1,4]benzodiazepine-3-carb6xylatẽ. - 
C , s H u F N 3 0 3 = 3 0 3 J  '  ■ ■

‘CAS — 78755-81-4. . . . ■„
AĨC —  V03AB25. * -
ATCVet —  QV03AB25. 1 ■
UNII —  40P7XK9392. "  ■ ; ‘

Pharmacopoeias. In Eur. (see p. vu) and us.
Ph. Eur. 8: (Flumazeniỉ). A vvhite or ãlmost vvhite 
crystalline powder. Very slightỉy soluble in vvater; íreely 
soluble ìn dichloromethane; sparingly soluble in methyl 
alcohol.
USP 36: (Flumazenil). A white to off-white powder. 
Practically insoluble in vvater; slightly soluble in addic 
aqueous Solutions. Store in airtight containen.

Uses and Administration
Flumazenil is a benzodiazepine antagonist that acts 
competitively at CNS benzodiazepine receptors. It is used 
in anaesthesia and intensive care to reverse benzodiaze- 
pine-ỉnduced sedation; it may also be used to ưeat 
benzodiazepine overdosage (but see vvamings in Precau- 
tions, p. 1552.3, and under Benzodiazepine Antagonism: 
Overdòsage, p. 1552.1).

Flumazenỉl should be given by slow inưavenous 
injection or inhision. Reversal oỉ benzodiazepine-induced 
sedation usually starts vvithin 1 to 2 minutes of the end oỉ 
the ũỹection, with the peak effea occurring after 6 to 10 
minutes.

The usual initial dose for the reversal of benzodiaze- 
pine-induced sedatỉon is 200 micrograms, ỉolỉovved at 
intervals of 60 seconds by huther doses oi 100 to 
200 micrograms ư requỉred. to a maximum total dose of 
1 mg or occasionally 2mg (usual range, 0.3 to 1 mg); each 
dose should be given over 15 seconds, and (urther doses 
should only be given iỉ an adequate response has not 
occuưed 45 seconds after completion of the inịection. u 
drovvsiness recurs an intravenous intusion may be used, at a 
rate of 100 to 400 micrograms/hour, adjusted according to 
response. Altematively, íurther doses of up to lmg, ỉn 
boluses of 200 micrograms as above, may be given at 20- 
minute intervals to a maximum of 3mg in one hour. 
Patients at risk hom the eữects oỉ benzodiazepine reversal, 
such as those dependent on benzodiazepines, should 
receive smaller bolus injections of lOOmicrograms. For 
doses in children, see p. 1552.1.

The usual initial dose for the management of 
benzodiazepine overdose is 200 micrograms given 
intravenously over 30 seconds. A íurther dose of 300 micr- 
ograms can 'be given after another 30 seconds and can be 
followed by doses of 500 micrograms at one-minute 
intervals ư required, to a.totaỉ dose oỉ 3 mg or occasionally 
5 mg. u  a dosẽ of up to 5 mg produces no response then 
huther doses are unlikeỉy to be effective. If symptoms of 
intoxication recur, repeated doses may be given at 20- 
minute intervals; not more than 1 mg, in boluses oỉ 
500micrograms as above, should be given at any One time 
and not more than 3mg in one hour. Altematively, an 
íntravenous inỉusion may be given at a usual rate oi 100 to 
500 micrograms/hour and adjusted according to response.

If signs oỉ over5tũnulation occur during the use of 
ũumazenil, then diazepam or midazolam may be given by 
slow mtravenous injection.

The Symbol t  denotes a preparation no longer actively marketed

http://www.cdc.gov/rmnwr/PDP/wk/iiun5
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FIumazenil labelled with carbon-11 (p. 2223.1) has be en 
used for studying GABA receptors by positron emission 
tomograpby.

Flumazenil is being investigated ior hypersomnia, 
obsesáve-compulsive disorder, and alcobol dependence. 
General references.

1. Brogden RN, Goa KL. Plumaxenil: a reappraisal oi its pharmacologkai 
propertics and therapeudc eữicacy as a bermxtiaĩepẩnc anragnnta D n tfi
1991; 42: 1061-89.

2. Hoãman EJ, Warren EW. Fhimazenil: a bauodbaepine amagonisL ơm  
Pharm 1993; 12: 641-56.

3. Krcnỉcỉok EP. iudidous use <rf flumazenỉL ơ à  Pharm 1993; 12:691-2.
4. Seger DL Ptuma2£iiíl—treatment or toxin. J Toxữot Qht Tooàcoi 2004; 42:

209-16.

Administration. Flumazenil Is usually used inoavenously. 
but has also been given by intramuscular inịection.1 oral- 
ly,ư  rectally,1 and vía an endotracheaỉ tube.3 Intranasal 
administratíon bas been ỉound to be eữective in chil- 
dren.1'4-5

1. McGỉone K  rt ai. A comparison of intranniscuỉar ketamỉne wiih hỉgh 
dose ỉntramuscuỉar raỉdaxolam with and vvỉthout imranasal flumazeniỉ 
in chỉldren beíore sunưỉng. ẼmtTỊ Med J  2001; 18: 34-6.

2. Girđỉer NM. ti ai. A randomỉsed. controlled rrial of cogntàvt and 
psychomotor recovery from midaxolâm sedation following reveisal with 
oraỉ flumazeniỉ. Anaestkaia 2002; 57: 868-76.

ỉ. Palmer RB. tỉ aí. Endotracheaỉ flumazeniỉ: a iiew route oí ađmỉnistration 
for benzodiazeptne amagonỉsm. Am J Emtrg Mtd 1998: 16:170-2.

4. Heard c ri ai. Inữanasáỉ ũumazeniỉ and naloxone 10 revcne over- 
scdatìon in a chiỉd undergoing denul restoratíonỉ. Patdiatr Anatsth 2009; 
19: 795-7.

s. Scheepen LD, ri ai. Plasma coocentratíon oỉ fltunazeniỉ foUowing 
intranasal adminỉstratỉon ỉn chỉỉdren. Can J Anatsth 2000:47: 120-4.

Adminisbotion in children. In children, flumazcnil is used 
to reverse benzodỉazepine-induced sedation. UK and us 
licensed product inỉonnatỉon reconunend initìal doses of 
Đumazenil 10 micrograms/kg (maximum õngle dose 
200 micrograms) by inơavenous injectìon over l ỉ  seconds 
to reverse the eữects of benzodiazepines gi ven for con- 
sdous sedation in children bom 1 to 17 years of age. u  
necessary this can be repeated 45 seconds aíter completion 
oỉ the previous injectìon, up to a maxúnum of 4 addìtional 
times to a total dose oỉ 50micrograms/kg or 1 mg. which- 
ever is lower. The BNFC suggests that this dose may also 
be used to reverse the sedative eữects of benzodiazepines 
in neonates and chiỉdren under 12 months oỉ age. II drow- 
siness recurs after the initial ữýectìon the BNFC recom- 
mends giving subsequent flumazenil doses by inưavenous 
iníusion. Neonates and dúldren up to 18 years oí age may 
be given 2 to lOmiarograms/kg pei hour (to a maxúnum 
of 400 micrograins/hour in those aged 1 month and over), 
adjusted according to response.

Although flumazenil is not licensed in the UK íor 
benzodiazepine overdose in children, it may be useỉul in 
those who are naive to benzodiazepines, or for preventing 
the need for ventilanon, particularly in children vvith severe 
respữatory disorders. The National Poừons Information Service 
suggests an initial dose of 10 micrograms/kg gi ven by 
intravenous injection over 30 seconds in children over 4 
years of age. Thù can be repeated once if required, 30 
seconds aíter completion oỉ the initial injectìoa- no more 
than 2 doses may be given in 24 hours. Altematively. an 
intravenous inhision oỉ 10 micrograms/kg per hour may be 
used.

Beraodiaxepine antagonism. Flumazenil iỉ a spetibc ben-
zodiazepine antagonist that binds competitively with ben-
zodiazepine receptors, reversing the centrally mediated 
eữects oỉ benzodiazepines. Its eổects are evident vvithin a 
few minutes of intravenous ũỊỈectíon, even after substan- 
tial doses o{ benzodiazepines, and last for up to 3 hours 
dependlng on the dose and on the characteristics of the 
benzodiazepine intoxication. In patients who ha ve taken 
benzodiazepines ỉor prolonged periods, flumazenil may 
preõpitate withdrawal symptoms.

SBD AIĨO N . Flumazenil reduces sedation and amnesia aíter 
the use of benzodiazepmes ỉor induction or maintenanee oỉ 
general anaesthesia. and in patients undergoing mlnor 
surgery or diagnostic procedures who are given benzodiaz- 
epines ỉor consdous sedation.1 Sedarion may recur, 
partỉculaiỉy tf long-acting benzodiazepines have been 
used, and there have been reports of increased anaỉgesic 
requirements and anãety after use of flumazenil. Although 
flumazenil may antagonise the obvious eữects oỉ sedation. 
higher cognitive íuncnons may stìll be impaứed2-3 and the 
patíent may be unfit to be discharged unless accompanied. 
Although experỉence vvith ũumazenil in children is limited, 
it appeais to be weũ tolerated and eữective when used to 
reverse consdous sedation.* Flumazenil has also been used 
in ìntensive care to reverse sedation and assist in weaning 
bom  mechanical ventilation, but is not routinely 
recommended.

OVBSDOSAGR. Flumazenil may be used aỉ an adjuna in the 
management of benzodiazepine overdose induding 
overdose mvolving multiple agents. Hovvever. its use may 
unmask the eỉỉects oi other úitoxicants,5 and since 
benzodiazepine overdose is rarely lethal and may even 
protect against the toxidty of other drugs,6 flumazenil is not

recommended in mixed overdose,7 particularly when 
involving tricyđic anddepressants. Repeated doses of 
flumazenil may be needed to maintain consdousness 
depending on the benzodiazepine responsỉble and the 
magnitude oi the overdose; continuous inỉusion has also 
been used.,•,

1. Brogden RN, Goa KL. BomaamU: a reappraỉsal aỉ ỉts phannacoỉogỉcaỉ 
propeittesand therapeutỉc efflcacy aỉ a benzodỉaxepỉne antầgooỉst. Drugs 
1991; 42: 1061-89.

2. Sanders LD. tt ai. Reversal oi bcnzodiazcpiDe sedatíon wiih the 
antagonist íhưnatCTil. B rJ Anaaứt 1991; 66: 445-53.

3. Gửdler NM. et aL A randomiseđ crossover ưỉaỉ oỉ post-operatỉve 
oognitỉve and psychomotor recovery from benzodỉazepine sẻdadon: 
eỉỉects of reversaỉ wtth ũumarcniỉ OVCT a prolonged recoverỵ period. Br 
D entJ2002; 192: 335-9.

4. Shannon M. d  </. Safety and efficacy of BumaxenU ỉn the reversal of 
benxodỉsxepine-ỉnduced cnudous sedatỉon. J Ptdiatr 1997; 131: 582-6.

5. VVđnbroum AA. et ai. A tỉsk*benefit assessment oi Đumaxenil ÚI the 
management of benzodiazqrine overdose. Dtuị Safrty 1997; 17:181-96.

6. Hỡffman RS. Goldừank LR. The poỉsoned patỉeni wlth aỉtered 
consdousness: controversỉes ỉn the ũse oỉ a 'coma cockuỉl*. JAMA 
1995; 274: 562-9.

7. Carvaỉho c  Walker DA. Coma cocktaữ: a role for flumazenil? Br J Hosp 
Med 2007; 68: 112.

8. Brammer G. tx ai. Condnuous intnvenous flumazenil inỉusìon ÍQr 
benzodỉazepine poisonỉng. Vrt Hum Taxicoi 2000; 42: 280-1.

9. Chem C‘H. rt ai. Continuous tỉumaeenỉỉ iníusion in preveming 
complications arising brom severe henzodtazepine intoxicaũon. Am J 
Emerg Mtd 1998; 16: 238-41.

Hepatic encephalopathy. Flumazenil has been tríed ỉn 
hepatic encephalopathy (p. 1808.2) because of the sus- 
peaed role o( benzodiazepine-like agonistỉ in the patho- 
genesiỉ of the disorder.u  Hovvever. benebts ha ve gener- 
ally been modest, and a meta-analysis3 conduded that 
flumazenil did produce short-term improvement oi 
hepatic encephalopathy but had no eữea on recovery or 
survival; it might be considered for patients vvith chronic 
liver disease and hepatic encephalopathy but routine dini- 
cal use was not recõmmended.

ỉ. Grimm G. d  ai. lmprovement oí hepatỉc encephalứpathy treated wiih 
flumazenil. Lancrt 1988; U: 1392-4.

2. Basiỉe AS. tt  aỉ. The pathogenesỉs and treatment oí hepatic 
encephalopachy: evỉdence for the invoivement of benzodiazepine 
recrpior ligands. Pharmaeoỉ Rev 1991; 43: 27-71.

3. AJ$-Kidien B. rt ai. Benzodlazepỉne receptor antagonisu ỉor hepaiỉc 
encepbalopathy. Avaỉlable ỉn The Cochrane Daiabase oí Systematíc 
Reviews; Issue 2. Chichesier John Wiley; 2004 (accessed 04/10/05).

Non-benzodkizepine aniogonism. Although Đumaieni! is 
a spedbc benzodiazepine antagonút, it may also block the 
eữects oỉ other drugs that act vỉa the benzodiazepine 
receptor. In a double-blind study1 in healthy subjects. 
Qumazenil rapidly antagonised dinical sedaúon induced 
by zolpidem. and a rapid response to Qumazenil has been 
reported3 in a panent who presented in a coma tollovving 
mixed overdosage with zolpidem, alcohol, and prothipen- 
dyl (although use oí fhimazenil in mixed overdosage is 
generally contra-indicated). A retrospective analysis3 simi- 
larly noted recoveiy in 17 oỉ 20 patlents with zopidone 
overdose vvho were treated with flumazenil. Flumazenil 
has also been tried in zaleplon toxidty.4 Although unli- 
censed in the UK. the National Poừons Inỷormation Service 
suggests that flumazenil can be used to ưeat severe toxi- 
dty ửom other sedatives that act Via the benzodiazepine 
receptor such as zolpidem, zopidone, and zaleplon; it is 
rarely requỉred but may be useíul in children who are 
naive to benzodiazepines, or ỉor preventìng the need íor 
ventilatíon. particularly in those with severe respiratory 
disorders. It is given in the same doses as those used ỉor 
benzodiazepine overdose, see Uses, p. 1551.3.

There have also been reports oỉ flumazenil reversing 
coma assodated vvith antihistamines. carisoprodol,7 and 
gabapentin.* Several other drugs are reported7 to be 
revened by flumazenil induding badoíen, cannabis, 
carbamazepine, doral hydrate, chlorzoxazone, and mepro- 
bamate; hovvever, eíbcacy has not been established. 
Although reversal oí alcohol-induced sedation has also 
been suggested. a controlled study’ íound no eííect with 
flumazenil at a dose comparable to that used for 
benzodiazepine overdosage.

1. Patat A.e ta L  Flumazenll antagongẹs the Central ẹgects of xolpidem. an 
imidazopyndỉne hypnoúc. Oỉn Pharmacol Thrr 1994; 56:430-6.

2. Lheureux p. rt ai. Zotpidem tnundcation múnicking narcotk overdose: 
response to flumazenil. Hum Exạ Taxòpl 1990; 9:105-7.

3. Yang C-C Deng J-F. Udlity ữf ũumazenỉl in zopidone overdose. Cỉin 
Taãăữl 2008; 46: 920-1.

4. Hỗịer J, et ai. Zaleplon-induced coma and bỉuish-green uríne: possible 
antidotal eữeci by ỉlumaxenỉỉ. J Taxieoỉ ơm  Taxứoi 2002; 40: 571-2.

5. Laualetta A. rí aì. Revemỉ oỉ an antihistainỉne-induced coma with 
Humaxeniỉ. Ptdiaír Emery Can 2004; 20: 319-20.

6. Pỉant JR. MacLeod DB. Respọpsc ot a promeihaiine-mđuced coma 10 
&umazeniL Am Emrrg Med 1994; 24: 979-82.

7. Roberge RJ, et ai. Flumazeniỉ reversal oí carisoprodol (SomaỊ 
intoxỉcation. J Emety Med 2000; 18: 61-4.

8. Butler TC, ri aí. Fỉumazenỉl and dialysis for gabapentỉn-induced coma. 
Ann Pharmacothn 2003; 37:74-6.

9. Lheureux p. Askenasi R. ERĩcacy oí flumazend in acme alcohol 
intoxicatíon: double blỉnd placebo-conưoUed evaiuatỉon. Hum Exp 
Taxicữỉ 1991; 10: 235-9.

Adverse Effects and Precautìons
Ađverse eỉtects aỉter use of flumazenil may be due to th« 
reversal oỉ benzodiazepine eílects OT benzodiazepint 
withdrawal syndrome (p. 1065.1). Adverse eâects mos 
bequently reported with flumazenil alone are dizziness 
increased svveatíng, pain at injecdon site, beadache, anc 
abnormal or blurred Vision. Nausea, vomiting, latígue 
cutaneous vasodỉlatation, dry mouth. ơemõr, dĩills 
dyspnoea, cough, nasal congestion. hiccups, and iniectior 
si te reactions such as thrombophlebitiỉ and rash havf 
occurred. Hypersensitivity reactions induding anaphylaxi; 
have been seen. Palpitations have been reported aỉter rapỉc 
injection; other cardiovascular adverse effects indude 
tachycardỉa or bradycardia, extrasystole, hypotension ot 
hypẽrtension, and chest pain.

Anxiety, lear, agltation, and emotional labiUty havt 
occurred with flumazenil, and care is required in patíents 
with a history oỉ anxỉety or panic attadtỉ. Other nervous 
System adverse eữects indude coníusion, drovvsiness OI 
insomnia, and paraesthesia. Seizures have occurred, 
particularly in patients with epilepsy or severe heparic 
impairment, or those who have been taking benzodiaz- 
epines for long-term sedation. Eye disorders indude visual 
field deỉects. diplopia, strabismus, increased lachrymation, 
and ear disorders indude ưansiem hearing impaỉrment, 
hyperacusis, and tinnitus. Speech disorders include 
dysphonia. Patients who have taken benzodiazepines for 
prolonged periods are particularly at risk of developing 
withdrawal symptoms and rapid injection of flumazenil 
should be avoìded in such patients. Flumazenil should not 
be used to treat benzodiazepũie dependence or benzodia- 
zepine vvithdravval syndrome, and caution is required in 
patients vvith other drug dependendes.

Because of its shon duradon oỉ action, patients given 
Qumazenil to reverse benzodiazepine-induced sedation 
should be kept under dose observatìon; hirther doses oí 
flum azen il may be necessary . F lum azenỉl is 
contra-indicated in patients who are receiving benzodiaz- 
epines to conữol potennally liíe-threatening conditíons and 
should not be given to epileptic patìents who have been 
receiving benzodiazepines for a prolonged period to conưol 
seizures. Use after cardiac arrest is also comra-indicated.

ỉn cases of mixed overdose. flumazenil may unmask 
adverse eữects of other psychoactive drugs. In particular, it 
should not be used in the presence of severe intoxication 
vvith tricydic and related antidepressants as convulsions, 
arrhythmias. and cardiac arrest can be predpitated.

Flumazenil should not be given to patients who have 
received neuromuscular blockers un ti] the eỉíects oỉ 
neuromuscular blockade have hilly deared. Dosage should 
be adjusted indlvidually; in high-riỉk or amdous patìents, 
and aíter major surgcry, it may be preíerable to maintain 
some sedatìon during the early postoperative períod. 
Flumazenil should be used with caution in patients vvith 
bead injury since it may predpitate seizures or alter cerebral 
blood Qow and increase inưacrania] pressure.

Careỉul tiơation oỉ dosage is recommended in hepatic 
impairmenL v.

Cardiac arrhythmias,1 sometũnes .preceded by tonic- 
donic (grand mai) seizures2-3 and occasionally íatal,2 have 
been reported in several patients aíter the use oí flumazenil 
ỉor mixed overdoses vvith benzodiazepines and other 
psychotropics. Heart block has also been reponed4 aíter 
Qumazenỉl use in a patient who had taken benzodiazepĩnes, 
paracetamol, niỉedipine. and atenolol. Death ừom 
reừactory tonic-donic seizures has been reponed in a 
patient3 aítei the use oỉ flưmazeni] íor a mixed overdose 
wiih a benzodiazepine and a tricydic antidepressant.

Death bom respiratory ỉailure occurred in an 83-year-old 
vvoman aỉter sedation with midazolam4 despite use oí 
flumazenil, although some7 considered that this did not 
represent a íaiiure by flumazenil to reverse the depressive 
eífects on respiration of midazoIam. Ventricular hbríllation 
(ollovved by asystole and death has been reponed in a 
padent given flumazenil during vveaning bom assisted 
ventilation (a period during vvhich diazepam had been 
given).*

1. Short TG, et aL VentncuUr arrhythmia predpiuied by flumazenỉỉ. BMJ 
1988; 296: 1070-1.

2. Burr W. rt đ l Death after flumazenil. BM J1989; 298: 1713.
3. Marchant B, rí ai. Flumazenỉỉ causỉog coovutóoos and ventricuỉar 

tacbycanBa. SAU 1989; 299: 860.
4. Herd B. Cỉarke p. Compỉete hean bỉock after ũumazenil. Hum Exp Toxùol 

1991: 10: 289.
5. Haverìcos GP, rt ai. Patal sdzures aíter Qumaxeniỉ adminisữatíon ỉn a 

patỉent wtth mỉxed overdose. Ann Pharmaathrr 1994; 28: 1347-9.
6. Um AG. Death afrer ũumaxenỉỉ. SM J1989; 299:858-9. Conectíon. ibiã.: 

1531.
7. Birch BRP, MBler RA. Death aíter Qumaxenĩl? BMJ 1990; 300:467-8.
8. Katz 'í.r ta L  Cardỉac arren assodaied witb Oomarenil BMJ 1992; 304: 

1415.

Effect5 on menkd íundion. Although fluiĩiazcnil is eonsid- 
ered to lack agonist properties, a stuđy1 in healthy subịects 
ỉound that intravenous fỉumazeniỉ resulted in impairment 
of some measures of cognỉtíon and alcrtncss. A severe

All cross-reíerences reíer to entries in Volume A
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acute psychotic disordcr, which developcd during ưeat- 
ment with Qumazenil in a patìent with hepatic encephaỉo- 
pathy, resolved when flumazenil was discontinued.2

1. Neave N. et ai. Dose-dependeiu eữects oi Qumaxenil OD cognition. mood.
and carđio-respiratory physỉology in heaỉthy volunteers. Br Dent J  2000; 
189:668-74. *

2. Seebach X Jost R. Fỉumazenũ-ỉnduced psychotỉc disorder ỉn hepatỉc 
encephaỉopathy. Lanat 1992; 339; 488-9,

Porphyrìa. The Drug Database !or Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Poiphyria Cenữe Svveden, dassiũes flumazeml as pos- 
sibly porphyiinogenic it should be used only when no 
safer altemative is available and precautions should be 
considered ìn vulnerable patients.'

1. The Drug Daubase lor Acute Porphyrú. Avaílable ít: http://www. 
drugs-porphyria.org (accessed 26/08/ ỉ ĩ )

Pregnancy. Altbough data are scarce, there are reportỉ of 
the use of flumazenil in the second or thừd trimester of 
pregnancy, without apparent advetse eữects on the neo- 
natẽ.'

1, Baìler B. Are th en  lentogenic risia associated Hith antidotes uscd in 
the acuie management oi poisoned pregnant women? Birth Dtfixa S a  A 
a ũ i Moi Teratol 2003: 67:133-40.

Pharmacokinetics
Flumazenil is absorbed from the gastrointestinal nact but 
undergoes extensive first-pass hepatíc metabolism and has a 
systemic bioavailability of about 20%. It iỉ about 50% 
bound to plasma proteins, mostly albumin. It is metaboỉised 
in the liver, mainly to the inactỉve carboxylic add form. 
Intake of food during an intravenous iníusion results in a 
50% increase hi dearance, probably due to the postprandial 
increase in liver perỉusion. Flumazenil is excreted as 
metabolites. mainly in the urine, with a small amount in the 
(aeces. The terminai elimination halỉ-liíe is about 40 to 80 
minutes. In patients with hepatic impairment the dearance 
of ũumazenil is decreased with a resultant increase in haU- 
life.
Reíerences.

1. Klotz u. ti al. Phamucokinctics of the selective benzodiazepíne 
antagonin Ro 15-178« in mao. Eur 1 dù t Pharmacol 1984: 27:115-17.

2. RoncariG. tta l. Pharmacoldnedao(thenewbenzodỉaiepine>magonÌ5t 
Ro 15-1788 in man loUotving ỉntnvenoui and oral administratlon. Br J 
a in  Pharmaeol 1986: 22: 421-8.

3. Bnúner LTM, et ãl. Phannacokinetks and EEG eQects oí Qumazenỉl in 
volumeers. ŨÕI Phomucokmtt 1991:20: 491-6.

4. Jones RDM. a  al. Pharnucolcỉnctics of Hununnil and midaralam. Br í  
Anaesth 1993: 70: 286-92.

5. Roncarỉ G. tt al. F1timezenU kỉnetics ỉn the elderỉy. E u rja in  Pharmacol 
1993; 45: 585-7.

Preparotions
Proprieíory Praparations (details are given in Volume B)
Single ingredient Preparatioru. Arg.: Fadaflumas Flumage; Flu- 
manovag; Flumazen; Fluxifarmt; AustraL: Anexate; Austrừr. 
Anexate: Betg.: Anexate; Braz.: FIumazen; Flumazỉl; Flunexil' 
Lanexat; CantuL: Anexatet; Oiũe. Fluoxem; Lanexat Chirut: 
Anexate (ỈỈSÍT); Lai Yi (3É#); Cz.: Anexate; Fin.: Lanexatt; 
Fr.: Anexate; Ger.: Anexate; Gr.: Anexate; Demoxate; Plumex- 
ate; Hong Rong: Anexate; Hung.-. Anexate; Indon.: Anexatet; 
/ri: Anexate; Israel: Anexate; ItaL: Anexate; Malaysũr. 
Anexate: Antabem; Mex.: Lanexat' Neth.: Anexate; Norw.: 
Anexate: N2: Anexate; Phiĩipp.: Anexate: PoL-. Anexate; Port: 
Anexate; Rus.: Anexat (AHCKcar); S.Afr.: Anexate; singapore: 
Anexate; Spain: Anexate; SwetL: Lanexat; Switz.: Anexate; 
Thai: Anexate; Turk.: Anexate; UK: Anexatet; USA: Romazi- 
con; Venez.: Lanexat.
Pharmacopoeial Preparotions
U SP 36: F lum azenil ln jec tion .

Fomepizole (BAN. USAN, rlNNI

Fomepitsoli; Fomepizol; Fomépizole; Fomepizolum; 4- 
Methylpyrazole; 4-MP; <D0MeriM30n. •
4-MethyM H-pyrazole. - ■ •
G4HgN2i 8 2 .il : ■•: '. :
G4S —  7554-6S-6{
ATC —  V03AB34. •. ■ ■
ATCVet —  QV08AB34; •
UNlf— 83Ú-MỒL28Ý.’

Uses and Administration
Fomepizole is a competitive inhibitor oỉ alcohol 
dehydrogenase. It is used ỉor the tteatment of poisoning 
by ethylene glycol (p. 2500.3) or methyl alcohol (p. 2196.3), 
vvhich are converted to toxic metabolites by alcohol 
dehydrogenase. Fomepizole is given in a loading dose of 
15 mg/kg followed by 10 mg/kg every 12 hours for 4 doses; 
the dose should then be increased to 15mg/kg every 12 
hours until serum concentrations oi ethylene glycol or 
methyl aỉcohol are less than 20 mg per 100mL. Ãù doses 
should be given by intravenous inỉusion over 30 minutes in 
at least lOOmL of sodium chloride 0.9% or glucose 5%. In

patients who also require haemodialysis, doses oí 
fomepizole should be given every 4 hours during 
haemodialysis sessions. Altematively, the National Poừorts 
Informatìon Service in the UK suggests that a loading dose of 
ỉ 5 mg/kg can be inỉused over 30 to 45 minutes, followed by 
a continuous iníusion of 1 mg/kg per hour for the duiation 
of the haemodialysis.

Fomepizole has also been given similariy as the sulỉate 
and the hydrochlonde.
Reíerences.

1. Baum Q t  Ci ai. Fomcpỉiolc ưeatmcm of cthylcne gỉycoỉ poisonỉng in an 
inỉanL Ptdùtria 2000; 106:1489-91.

2. Brent J, et ai. Fomepizoỉe for the ưeatment of methanoỉ poisoning. N 
Engỉ J  Med 2001; 344:424-9.

3. Battísteiỉa M. Fomepỉzoie as an ãnứdote for ethylene gỉycoỉ poỉsoning. 
A m  Pharmacữther 2002; 36:1085-9.

4. Mycyk MB. Leỉỉdn JB. Antídote rcview: fome|Mzoỉe ỉòr methanoỉ 
poisonlng. Am J  Ther 2003; 10: 68-70.

5. Brent J. Fomepizole for ethylene gỉycoi and mcthanoỉ poisoning. N Engl 
J Međ 2009: 360: 2216-23.

6. Brent J. FomepỈ2ole for the ơeatment 01 pedỉatrỉc ethyỉene and 
dỉethyỉene glycoL butoxyethanol and metbanol poỉsonỉngs. ơờĩ Tơxicol 
2010ỉ 48:401-6.

Administration. It has been suggested' that the evidence 
ỉor rapid autoinductỉon oỉ fomepizoỉe metabolism, and the 
consequent need for an increase in dosage after the first 4 
maỉntenance doses, is capable oỉ more than One inteipre- 
tatìon, and that an altemative regimen of 20 mg/kg intra- 
venously every 12 houis throughout treatment might be 
equally eữective and more convenienL Hovvever, íutther 
study in the relevant patient groups is needed beỉore any 
change in regimen can be recommended.

1. Bestỉc M. đ  aỉ. Fomepỉzole: a aiiỉcal assessmem oỉ cunent dosỉng 
recommendatíons. J ơ òt Pharmacoi 2009; 49: 130-7.

Adverse Effects and Precautions
Fomepizole is generally well tolerated. The most bequent 
adverse eSects assodated with fomepizole are headache, 
nausea, diz2dness, drovvsiness, and taste disturbances. Other 
less common adverse eííects indude abdominaỉ or back 
pain, ỉever, rash and other hypeisensitivity reactions. 
gastrointestinal disturbances. hypotension, tachycardỉa or 
bradycardia, shock, anuria, multi-organ System ỉailure, 
disseminated intravascular coaguiadon, anaemia. lymphan- 
gitis, pharyngitis, and hiccups. Nervous System reactions 
indude seứures, lightheadedness, agitation, anxietỴ, 
vertigo, Hushing, nystagmus, abnormal smell, and speech 
or visual disturbances.

Inịection site reactions have been reported; fomepizole 
shouỉd not be given undiluted or by bolus injection. 
Transient increases in hepatíc enzyme values and eosino- 
philia have been noted with repeated dosing, and liver 
hinction tests and blood counts shouỉd be monitored.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Cenae (NAPOS) and 
the Potphyria Centre Sweden, dassiSes fomepizole as pos- 
sibly porphyrinogenic it should be used only Yvhen no 
saỉer altemative is available and precautions should be 
considered in vulnerable patients.1

1. The Drug Database ỉor Acute Porphyria. Avaỉỉable ac hop://www. 
drugs-porphyria.org (accessed 13/10/11)

Ịnteractions
Pomepữole inhibits alcohol dehydrogenase and thus 
reduces the rate of elimination of alcohol by about 40%; 
similarly alcohol reduces the rate of elimination of 
fomepizole by about 50%. Fomepizole also induces 
cytochrome P450 isoemymes and could potentially interaa 
with other drugs that aỉíea this enzyme System.

Phamnacokinetics
Fomepizole is absorbed from the gasuointestinal tract but is 
usuaỉly given intravenously. It is metabolised in the liver, 
mainly to 4-carboxypyrazole; the metabolites are excreted 
in the uiine, with only a small amount oỉ unchanged drug. 
After multiple doses, fomepizole induces its own metab- 
olism by the cytochrome P450 enzyme System, signi&cantly 
increasing the rate of elimination. FomepizoIe is removed 
by dialysis.

Preparatìons
Praprictary PrapQrahons (details are given in Volume B)

Single-ingrsdient Preparatians. Canaã.: AntizoI; Israel: Antizol; 
UK: AntizoI; USA: Antizol.

Puller^ Earth
Ạrgiíe; Smeaỉiquep Argilĩa -Sm ^i<3;’’lBrếichéFde: Terra 
Fu1Ìộnfcá;Terre à FoulonrTierra de FụlỊer: OyróiepòBa BeMnn. 

W ^ ;« 3 r - ; ạ - 3 .

Proĩile
Pullei^s earth is a day-like substance (smectíte) related to 
kaolln (p. 1850.1) and bentonite (p. 2170.3) that has the 
ability to adsorb impuiitìes or colouiing bom fats, grease, or 
oils. It consists mainly oỉ hydrated aluminium silicates that 
contain exchangeable metal cations such as magnesium, 
sodium, and caltíum within theữ structure. Clay minerals 
that occur in vaiying amounts ÚI PuUet^s eaith include 
montmorillonite, kaolinite, attapulgite or palygorskite, and 
halloyáte. Pullei^s earth has been used in the management 
oỉ paraquat poisoning (p. 2159.2), although activated 
charcoal is now generally preỉerred. It has also been used ỉor 
its adsoibent propertìes in various dermatological prepara- 
tions, as a cat litter, as a stain remover, and in ỉndústry as a 
reAning, Bltering, or decolorising medium.

Preparcrtions
Proptietary Preporaliore (details are given in Volume B) 

Mubi-ingradMnS Praparaliom. Braz.: Camomila.

Fytic Acid íríNNi
JAđdế pỹtique; :Áđdo Aỉtịco; "Addumpyticurn; Inọsitol 
tìệxaphòsphate; InòsỂblRéxaphosphoric Aad; Phytíc Ấcid; 
OanToeaa Knớiơra.. -
.^^.AÃô-CydohexanehexolphosphoriG ,acịd; Afyo-inositoF 
he)àkÌ5(dihýdrogen phosphate): ■/
-C6H18Ó24P5=66Ọro ■ "  ' . > ; ' .
(^ -83 -66 -3 .' -T -
:.um — 7IGFQS788I. ,

Caldum Magnesium Fytate (riNNMì
Gatđl Mágnesii Fytas; Galđum, Magnẹsium rnositol Hexapho- 
sphạtẹ; Caldum.' Magnesium Phytãte; Pitãto-de caldo y 
'mạgnesto;' Fitín‘árTFỵtãte de Gareium- vègnésítim; Inositớ- 
'ealeilnn; Phyon; Kanbỳnn MarHMA <D3MTaT."
*CAS — 36ỈS-82-5 < -
-ỤNII— N10EPỌ8LNK..........................
Ptiarmacopoeias. In Viet.

Sodium Fyfdfe ỊriNNMi
Fitatơdèsodiõịfrtato sodieo’ pytate deSodium; Natriị Fỵtas,v 
Phytate .spdium (USAN); Sodium cyđohexanehexyKhexa- 
phosphafè)ĩSodium Phýtate; SQ-9343; HaTpnR (DanĩaT. 
^^13^2^6=857.9 
CAS —> 720Ỉ-S2-9.
UNIi— 88496G1ERL

Profíle
Fytíc add is a phosphorus compound with chelaóng actions. 
It occurs naturally in plants as the insoluble caỉdum 
magnesium salt and is a major source oỉ phosphate in the 
diet although there is debate about its bioavailability. 
Excess intake of íytate has been assodated with defidentíes 
of elements such as caldum, ữon, and zinc.

Fytic add has been used in topical preparatíons for the 
treatment oỉ skin hyperpigmentation, vvhere it is daimed to 
ređuce the action of enzymes ùivolved in melanogenesis. 
Caldum magnesium {ytate has been used as a tonic Sodium 
fytate reacts with caldum in the gastrointestinal tract to 
form non-absorbable caldum fytate which is excreted in the 
laeces. Sodivun fytate has been used in a similar manner to 
sodium ceilulose phosphate (p. 1574.2) to reduce the 
absorptíon of caldum ừom the gut in the ưeatment oí 
hypercaiduria. It also binds other metals.

Sodium fytate labelled with technetium-99m (p. 2228.1) 
has been used intravenously for imaging of the Iiver.
Reíerences.

I . Zhou JR. ErdmaD JW. Pbytỉc add ỉn heaỉth and disease. Crìt Rev Pooấ Sà 
Nutr 199$; 35: 495-Ỉ08.

Preparations
Proprietary Praparaiioru (detaUs are given in Volume B)

Single-ingredient Prsparations. Pr.: Phytat DBf; Hung.: Fyton; 
Singapore: Nu-Derm Exloderm.

Muhi-ingrednnt PreporaHons. Braz.: Iibiplus; Pr.: Vitathion; 
ItaL: Lightening; Phytic Add; Port: Cebiotex Fortet; Relavit 
Posíoro; Spain: Fosgluten Reforzado+; Turk.: Calddine; ukr.: 
Quadevit (KaaAesirr).

Glucagon (BAN, IÌNN1

.GTucâgórv Glũqígỏne; 'Ọkkấgoriụm;^

The Symbol t  denotes a preparation no longer actively marketed
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His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-
Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-Gln-Trp-Leu*Met-Asn-
Thr r
C 1 S 3 H 2 2 s N « 0 4 9 S = 3 4 8 2 . 8  . .  .

CAS— 16941-32-5
ATC— H04M01
ATC Vet — QH04AA01
um  — 76LA80IC2G.

Pharmacopoeias. In us.
USP 36: (Glucagon). A polypeptide honnone obtained ừom 
poTdne and bovúie pancreas glands. A fine, white or íaintly 
coloured, practically odourless, crystalline povvder. Soluble 
in dilute alkali and add Solutions; insoluble in most organic 
solvents. Storc under niaogen in aiitight glass containers at 
a temperarure of 2 degrees to 8 degreẽs.

Uses and Administration
Glucagon is an endogenous polypeptide hormone that is 
produced by the alpha cells of the pancreatic islets of 
Langerhans. It is a hyperglycaemic that mobilises glucose by 
activating hepatic glycogenolysis. Glucagon for therapeutic 
use may be deiived bom animal sources but is now more 
commonly produced using recombinant DNA techniques. It 
is usually given as the hydrochloride, but doses are 
expressed as glucagon (note that ỉ unit is equivalent to 1 mg 
of glucagon).

Glucagon is used in the treatment of severe 
hypoglycaemic reactions when the patient cannot take 
glucose orally and intravenous glucose is not ĩeasible. It is 
given by subcutaneous, intramuscular, or intravenous 
injection in a dose of 1 mg. u  there is no response vvithin 10 
minutes. intravenous glucose should be given. although 
there is no contra-Lndication to repeatíng the dose of 
glucagon. Once the patient has responded suíGdently to 
take carbohydrate orally this should be given to restore liver 
glycogen Stores and prevent relapse oỉ hypoglycaemia.

As glucagon reduces the motility oỉ the gasưointestinal 
tract it is used as a diagnostic aid in gastrointestinal 
examinations. The route o{ administration and dose is 
dependent upon the diagnostic procedure. A dose of 1 to 
2 mg intramuscularly has an onset of action of 4 to 15 
minutes and a duration of effea oỉ 10 to 40 minutes; 0.2 to 
2mg intravenously produces an effect vvithin 1 minute that 
lasts ỉor 5 to 23 mỉnutes. A usual dose íor relaxation of the 
stomach, duodenum, and small bovvel is 200 to 500micr- 
ograms intravenously or 1 mg intramuscularly. To relax the 
colon 500 to 750micrograins is given intravenously or 1 to 
2 mg intramuscularly.

For doses in children, see below.
Glucagon possesses positive cardiac inoơopic activity but 

is not generally considered suitable ỉor heart tailure. 
Hovvever, it is used in the ơeatment oi beta-blocker 
overdosage, see Cardiovascular Eííects, belovv.

Action. Reíerences.
1. Habegger KM. tí aL The metabolk actíons oí gỉucagon revỉsited. Nai Rev 

Endoơinoi 2010; 6; 689-97.
2. Taborsky GJ. The physiology of glucagon. J Diabcta Sà Teứtnoỉ 2010; 4; 

1338—44.

Adminisbơtion. Glucagon is licensed for use by subcuta- 
neous, intramuscular, and intravenous injection for hypo- 
glycaemia, but ìntranasal' and rectap íormulations have 
aỉso been investigated.

ỉ . Teshỉma D, tí ai. Nasaỉ ghicagon delivery using microcrysuUỉne ceỉỉuiose 
ỈA beaỉthy volunteen. ba J Pharm 2002; 233: 61-6.

2. Parker DR, tí ai. Gỉucagon is absorbed ỉrom the rectura but does not 
hasten recovery ỉrom hypogỉycaemU ỉn paúents with type ỉ diabetes. Br 
J ơ in  Pharmaeoi 2006; 66:43-9.

Administration in children. Glucagon is used in children 
for the treatment of severe hypoglycaemia assodated with 
diabetes: It can be given by subcutaneous. inưamuscular, 
or intravenous injection, usually as the hydrochloríde, 
although doses are expressed ãs glucagon. A dose of 
500 micrograms is recommended ỉor children vveighing 
less than 25 kg or younger than 6 to 8 years oi age. õlder 
patients or those weighing tnore than 25 kg should be 
given the adult dose, see above. The BNFC suggests a dose 
of 20 micrograms/kg in neonates. Intravenous glucose is 
required u  there is no response within 10 minutes. and 
oral carbohydrates should be given once the patient has 
responded to prevent relapse.

Glucagon is used as a diagnostic aid in gastrointestinal 
exantinations as it reduces the motility oỉ the gastro- 
intestinal tract. Thedose depends on the proceđure, see Uses 
and Administtation, above.

The BNFC also suggests glucagon doses for ơeatment of 
endogenous hyperínsulinaemia in young children, 
aỉthough unlicensed ỉor this indication in the UK. Neonates 
may be given a single dose of 200 micrograms/kg (to a 
maximum of 1 mg), and children bom 1 month to 2 years of 
age a dose oỉ 1 mg, by intravenous or intramuscular Ị

ữỹection. Altematively, doses may be given by continuous 
intravenous iníusion;
• neonate: 1 to 18micrograms/kg per hour adjusted 

according to response, to a maxixnum oí 50 micro- 
grams/kg per hour

• 1 month to 2 years: 1 to lOmicrograms/kg per hour, 
increased ư necessary

For further discussion oi glucagon use for hypoglycaemia, 
see belovv. Glucagon can also be used in children for 
management of beta-blocker overdose, see Cardiovascular 
EHects, belowf or to measure grovvth hormone secretion, 
see Diagnosis and Testing. below.

Cardiovascular effeds. Glucagon has chronoưopic and 
inotropic eílects due to its ability to raise cydic AMP con- 
cenưations independently of a response to catechola- 
mines.1 It is used in the management of beta-blocker over- 
dosage (p. 1320.2). although evidence of benebt is mainly 
•anecdotal,-2 doses of 2 to lOmg (or 50 to 150micro- 
grams/kg in children, to a maximum of lOmg) by inưa- 
venous injectìon, followed by an inỉusion of 50micro- 
grams/kg per hour, have been suggested.

Glucagon may also have a role in anaphylactic shock (see 
under Adrenaline, p. 1293.2), particularly in patients 
receiving beta blockers, Ũ1 whom adrenaline may be less 
eữective. A dramatic improvement in reíractory hypo- 
tension during an anaphyỉactic reaction to contrast media 
was described in a 75-year-old man receiving beta blockers 
after intravenous glucagon.5

There has also been a reporr* oí beneht with intravenous 
glucagon after caldum-channel blocker overdosage, but 
evidence bom conưolled studies is not available2 and 
glucagon is not generally regarded as Standard treatment íor 
such patients.

1. White CM. A review of potential cardiovascular uses of imravenous 
glucagon administraúon. J ơ in  Pharmacot 1999; 39: 442-7.

2. Bailey B. Glucagon in 6-blocker and caỉdura channel blocker 
overdoses: a systematic review. J Taxiai ơ in Toxicoỉ 2003; 41: 595-602.

3. Zaloga GP. tí ai. Gỉucagon rcversal of hypotension in a case oí 
anaphyỉactíc shock. A m  bưtm  Mtắ 1966; 105: 65-6.

4. Walter FG. tí ai. AmeỉioraõOQ of nUedipine poỉsoning assodated wỉth 
glucagon therapy. A m  Emay Mtd 1993; 22: 1234-7.

Diagnoỉis and testing. Glucagon stimulates secretion of 
growth hormone and cortisol (hydrocortisone) and has 
been used as a test oỉ pituitary function in adults,1'3 and in 
chUdren.4'7 It may be particularly suitable when first-line 
tests such as the insulin-tolerance test are 
contra-indicated.3-* Although unlicensed in the UK for this 
indication, the BNFC suggests glucagon lOOmicrograms/kg 
(to a maxũnum of 1 mg) as a single intramuscular dose in 
children from 1 month to 18 years of age. It has also been 
gi ven by snbcutaneous injection in a dose of 50micro- 
grams/kg.9 The glucagon stimulation test should be used 
vvith caution in young children;5 severe secondary hypo- 
glycaemia and deatb has been reported10 in a 2-year-old 
child aừer a glucagon test for growth hormone secretion.

1. Gómez JM  tí ai Growth bormone reỉease aíter glucagon as a reliable 
lest of grovvth honnone assessmem in adults. Clờt Endoainol (OxỊ) 2002; 
56: 329-34.

2. Abs R. Update on the dagnosis oí GH dcBciency in aduhs. Eur J 
Endoainol ĩOQy, 146: S3-S6.

3. Ho KKY. Consensus guidellnes ỉor the dlagnosts and ưeatmem oỉ adults 
wỉth GH deSdency D; a statement the GH Research Sodery in 
assodaúon with the European Sodety for Pediaưỉc Endocrinology. 
Law50n Wỉlkins Sodety. European Sodery oí Endocrínology, Japan 
Endoaine Sodety. and Endoaỉne Soóety oĩ Austraiia. E urJ Ertdocrinol 
2007; 157: 695-700. Also avallabỉe au htq>://wv«rw.ghresearchsoáety. 
org/fUcs/2007_Consensus_AGHD.pdf (accessed 18/07/08)

4. Hmdmarsh PC Swỉft PGF. An assessment of growth hormone 
provocatíon tests. Anh Dù ƠÙU1995; 72: 362-6.

5. GH Research Sodety. Consensus guỉdeỉines ỉor the dỉagnosis and 
treatment of grornh hom one (GH) dehdency in childhood and 
adolescence: sumnury sutement 0ỉ  the GH Research Sodery. J Qin 
Endoainol Mtíab 2000; 65: 3990-3. Aỉso available au http://www. 
ghresearchsotícty.org/Ũles/HỈUt.pdỉ (accessed 04/10/05)

6. di lorgi H, tí ai. The accuracy oí the glucagon test compared to the insulin 
tolerance test in the diagnosls oi adrenaỉ insuffidency in young children 
with growth hormone deBtíency. Jơ in  Endoainoi Metab 2010; 95:2132-
9.

7. Secco A. tí ai. The gỉucagon test ìn the dỉagnosis of growtb hormone 
deũdency in chiỉdren with short suture younger than 6 years. J ơin  
Enấoơinol Maab 2009; 94:4251-7.

8. Cook DM tí ai. American Assodation oí Clinical Endocrỉnologỉsts 
nudlcaỉ guidelỉnes for dìnỉcal pnctỉce íor growth honnone use in 
growth hormone-deỉìdent aduhs and transitỉon panents—2009 update: 
executíve suramary oỉ reannmendatỉons. Endoơ Praa 2009; 15: 560-6.

9. Kappy MS. et al. Assessing ađrenaỉ hincdon in prỉmarỴ care settíngs with 
a singỉe sample subcutaneous gỉucagon tesu J Pediatr 2006; Ỉ49:682-6.

10. Shab A, tí ai. Hazards oi phannacoỉogic tests oí grovvth hormone
secretion in childhood. SMJ 1992; 304: 173-4. '

Gasbaintestinal t&orders. The relaxant eỉỉect oí glucagon 
on smooth muscle has been used to fadlitate passage of 
svvallovved ỉoreign bodies1 and impacted food boluses2 that 
have become lodged in the lower oesophagus. However, a 
controlled study3 in children with impaaed oesophageal 
coins ỉound that glucagon was not ebective and it has 
been suggested that it should not be used as first-line ther- 
apy.4

1. Cookc MW. Gludcsnun HE. Smlkm ed coìns. SMJ 1991: 302: 1607.
2. Parrugia ỈA. tí ai. Radkrtogỉcaỉ treatmem oi acute oesophageai ỉood 

impaction. Br J Hosp Mtẩ 1995; 54: 410-11.

3. Mehtt D. et *L Gỉucagon use for esophageaỉ coin dỉsỉodgmeDt in 
diỉỉđren: a prospeaive, double-blind, pỉacẽbo-controlled tnaỉ. Acad 
Emerg Moi 2001; 8:200-3.

4. Arora s. Gallch P. Myth: glucagon ỉs an effective first-lỉne therapy for 
esophageal íordgn bõdy ỉmpacõcm. CĨEM 2009; 11:169-71.

Hypogỉycaemia. Hypoglycaemia most commonly occurs 
in diabetíc patients, particularly those receiving insulin 
therapy. Other rare causes indude alcohol ingestion and 
tumours such as insulinomas. Neonatal hypoglycaemia 
occurs in small-íor-gestational-age iníants or inỉants oỉ 
diabetic mothers. Penistent or recurrent hypoglycaemia in 
neonates is usually due to an endocrine or metabolic dis- 
order, such as nesidioblastosis.

Glucose is the ưeatment of choice for acute hypoglyc- 
aemia since it corrects the problem at source. In patients 
who are unconsdous or unable to take glucose orally, it may 
need to be given intravenously. Glucagon is an altemative 
in such situations. and ũrst-line use has been suggested' 
since it is more convenient and easier to give than 
parenteral glucose, particularly in emergency situations. 
Hovvever, glucagon has a slovver onset and may not always 
be eữective. particularly where hepatic glycogen Stores are 
depleted. such as in palients vvith alcohol-induced 

i hypoglycaemia or wiih insulinoma. Low doses oí glucagon 
! have also been given prophylanically- in diabetic children 

at risk of developing hypoglycaemia due to gastrointestinal 
disorders or reduced oral intake.

Hypoglycaemia in neonates is usually managed by 
adjusting the enteral leeds or by giving parenteral glucose in 
symptomatic inỉants. Glucagon may be used if parenteral 
glucose is not eHecúve or cannot be given.3-4 In intants with 
persistent hyperinsulinaemic hypoglycaemia, continuous 
iníusion of glucagon has been used. although oral 
ưeatments such as diazoxide plus chlorothiaáde are usuaUy 
preíeưed. Niíedipine has been added in resistant cases.5 
Pancreateaomy is often required in inlants who are not 
responsive to diazoxide, although subcutaneous octreotide 
and írequent leeds have been used to manage symptoms in 
some iníants with ditiuse disease.6

Intractable hypoglycaemia (such as that resulũng bom 
excessive endogenous insulin production bom islet cell 
tumoun or hyperplasia) is usually treated vvith diazoxide. 
but continuous inlusion oỉ glucagon has been used in 
patients vvith tumour-assođated hypoglycaemia.7’8

1. Gibbins RL Treaúng hypoglycaemia in general pracúce. BM J1993; 306: 
600-1.

2. Haymond MW, Schreiner B. Mini-dose giucagon rescue for 
hypoglycemla in chỉìdren vvith type 1 dỉabetes. Diabtíts Care 2001; 24: 
643-5

3. Carter PE. tí aỉ. Glucagon íor hypoglycacmia in ỉníants small for 
gestationaỉ age. Anh Dừ Chiid 1988; 63: 1264.

4. Wiỉỉiams AF. Hypoglycacmia oí the newbom: a revievv. Bull WHO 1997; 
75: 261-90.

5. Aynsley-Green A. tí ai. Praaỉcal tnanagement oí byperinsuỉỉmsm in 
iníancy. A/dt Dừ ChìU Ftíai Ntonalai Ed 2000; 82: F98-F107.

6. Kapoor RR. tí ai. Hypennsulinaemic hypoglycaemia. Arch Dừ ơ iiìd  2009; 
94:450-7.

7. Samaan NA, a  ũí. Successíul ơeaimcnt of hypoglyccmia usỉng glucagon 
ỉn a patiertt with an extrapancreatỉc tumor. Ann ìntem Med 1990; 113: 
404-6.

8. Hoff AO, Vasàlopoulou-SciIĨD R. The roie oí glucagon adminisơaúon in 
the diagnosứ and treatmcni of parients with tumor hypoglycemia. 
C a m  1998; «2: ỉ 585-92.

Adverse Effects
Nausea and vomitìng may occur aỉter use of glucagon. 
Hypersensitivity reactions (induding rash and anaphylactic 
shock), abdominal pain, hypotension or hypertension, 
tachycardia or bradycardia, and hypokalaemia have also 
been reported.

Precautions
Glucagon sbould generally not be given to patients with 
phaeochromocytoma since it can cause a release of 
catecholamines produdng marked hypertension. Glucagon 
shouỉd be given vsdth care to patients with insulinoma as the 
increase in blood glucose may stũnulate insulin secretion. 
Glucagon was ỉormerly used to diagnose phaeochromo- 
cytoma and insulinoma but this use has been largely 
abandoned. Caution is also required vvhen it is being used as 
a diagnostic aid in gỉucagonoma, or in điabetic patients or 
eldeiiy patients vvith hean disease.

Glucagon is not eHective in patients with marked 
depletion of liver glycogen Stores, as in starvation, adrenal 
insuỉhdency, alcohol-induced hypoglycaemia, or chronic 
hypoglycaemia. Oral carbohydrates should be given after 
glucagon to prevent relapse of hypoglycaemia.

Porphyrio. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenơe (NAPOS) and 
the Porphyria Cenơe Sweden, dassibes glucagon as not 
porphyrinogenic it may be used as a drug of first choice 
and no precautions are needed.1

1. The Dmg Daiabase ỉor Acute Porphyria. Available at: htrp://www. 
drugs-porpbyria.org (accessed 13/10/11)

AU cross-reíerences reíer to entries in Volume A
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Pregnancy. Although da ta are scarce, there are reports oỉ 
the use of glucagon during pregnancy for hypoglycaemia 
or as an inottope, vvithout apparent adverse eHects on the 
neonate.1

1. Bailey B. Are theie teratogenic riỉlB associated with anddota used in 
the acute managemeni ai poisoned pregnant »omen? Birth Deftas Ila  A 
O m M olTm utl ỉDOÌ; 67: 133-40.

ínteractions
The hyperglycaemic eííect of giucagon is antagonised by 
insulin, and caudon is needed when using glucagon as a 
dỉagnostic agent in diabetic patients. Beta blockers and 
indometadn may also teduce glucagon's hyperglycaemic 
eSecL Glucagon inhibits gastrointestmal motility and an 
additỉve effect may be seen with antimuscarinic đrugs.

Warfarin. For a report oí giucagon enhancing the antìcoa- 
gulant eữect of vvaríarin, see p. 1534.2.

Pharmacokinetics
Glucagon has a plasma halí-liíe of about 3 to 6 minutes but 
longer values have been reported in diabetics (see 
Bioavailability, below). It is inactívated in the liver, kidneys, 
and plasma.

BioavailabilHy. In a study1 in healthy subjects and diabetíc 
ịiatients thè bioavailability of glucagon given intranasally 
was about 30% of that-aíter intramusctilar injection. How- 
ever, the mean value (or the apparent halĩ-liíe aiter intra- 
muscular injection was 28.6 and 31.4.mỉnutes respectively 
in the two groups, compared with 6.6 and 11.9 minutes 
for intravenous iníusion, and 5.5 and 13.8 minutes when 
gỉven intranasally, possibly due to slow release of glucagon 
bom  the injection site.

1. Ponttroll AE, «  aL 'Murmacokinetia o( intraruuL intnmmcuUr and 
intravenouỉ glucagon in healthy subjecn and diabcdc patients. Bur 1 ũ ĩn  
Pharmaeol 1993; 43: 555-8.

Preparations
Proprietary Preparotions (details are given in Volume B)
Sỉngle-ingradient Preporotions. Arg.: GlucaGen; AustraL: Gluca- 
Gen; Austria: GlucaGen; Belg.: GlucaGen; Braz.: GlucaGen; 
Canad.: GlucaGen; ơtữe. GlucaGen: Chừur. GlucaGen; Cỉ.: 
GlucaGen; Denm.: GlucaGen; Fín.: GlucaGen; Fr.: GlucaGen; 
Ger.: GlucaGen; Gr.: GIucaGen; Hang Kong: GlucaGen; Hung.: 
GlucaGen; India: GlucaGen; Glugon; /rĩ: GlucaGen; Israel: 
GlucaGen: ỉtaL: GlucaGen; Malaysũr. GlucaGen; Neth.: Gluca- 
Gen; NZ: ducaGen; PoL: GlucaGen; PorL: GlucaGen; Rus.: 
GlucaGen (rmorareH); S-A/r.; GlucaGen; Singapore. GlucaGen; 
Spain: GlucaGen; Switz.: GlucaGen; Turk.: GlucaGen; UK: 
GlucaGen; ukr.: GlucaGen (TaioicareH); USA: GlucaGen.
Pharmocopoeid Preparotions
BP 2014: Human Glucagon for Injection;
USP 36: Glucagon for Injection.

G lucarpidase ỊriNNi

CarboxypeptidaseG^ Glucarpidasa; Glucarpidásum; r/iiOKàp- 
nnfla3. • ' • : > ' ..cu." -
CAS — 9074-87-7:
ATC —  V03AF09.
ẠTC.Vet —  QVÒ3AF09.
ÙNII — 2GFP98JD79.

Uses and Administration
Glucarpidase is a recombinant glutamate carboxypeptidase 
that hydrolyses methoưexate to inactive metabolites; it is 
used in the management of methotrexate toxicity (plasma 
concentrations oỉ > 1 micromol/Iiưe) in patients with 
delayed methoưexate dearance due to impaired renal 
íunction (p. 826.3). A single intravenous bolus iniection of 
glucarpidase 50 units/kg is given over 5 minutes.

Treatment with íolinic add rescue should be continued 
when glucarpidase ís given (but see Interacúons, below). 
For the Đrst 48 hours after glucarpidase, the dose of íolinic 
add  should be based on the patient's methotrexate 
concentration beíore glucarpidase was given; thereaher, 
the dose ỉs based on measured methotrexate concentrations. 
Methotrexate concentrations witkin 48 hours of a dose of 
glucarpidase can only be TtUably measurcd by a chromatographic 
method. Measurement of methotrexate using ânmunoassays 
during thừ time period ừ unrtliable as an inađive metabolite of 
methotrexate (wừh a haỉpìife of about 9 houn) ừtíerferes with the 
measurtment resuỉting in an overestìmatìon of the methotrexate 
concentraíũm. For ỉurther inỉonnation on folinic add rescue, 
see under Sodium Folinate, p. 2067.1.
Reíeiences.

1. Widemann BC. a  aL Treatmem of acddenial intrathecal methotrexate 
overdose with Intrathecal caiboxypepddase G2. J  N a i CarưtT liBí 2004: 
94: 1557-9.

2. Buchen s. a  al. Caiboxypéptidase G2 rescue in patienta with 
methotrexate incaxicatian and renal taílure. B rJ Canccr 2005; 92:480-7.

3. s đ m a ia  s. rt a . Glucarpidase (caiboxypepddase g2) Intervention in 
adult and elderly cancer padents vvith rẽnal dysíunction and delayed 
methoĩrcxate ellmination aíter high-dose methotrexate therapy, 
O nabỊừt 2007; 12: 1299-1308.

4. Phillips M, ít  aL Phaimacokinedca oỉ glucarpidase in subjects wtth 
normal and impaỉred renal lunctíon. J Ctin rhtơmaml 2008; 48:279-84.

5. Patterson 0M. Lee SM. Glucarpldaae lollcnving hlgh-dose methotrexate: 
update on development. Exptrĩ Opm Siol Thrr 2010; 10; 105-11.

6. võdemann BG «  a/. Glucaiipidase. leucovorin. and thynứdlne Eor high- 
dose methonexate-induced renal dyituncdon: dlnicãl and phannaco- 
logic ỉaa o n  aữectỉng outcome. J Oin Oncol 2010; 28: 3979-86.

Adverse Effeờs and Precautions
The most common adverse e£fects assodated with the use ol 
glucarpidase may indude paraestheáas, Qushing, nausea 
and/or vomitìng, hypotension, and headache. Less 
commonỉy it may also cause serious allergic reactions 
induding anaphylaxis.

Interactions
Treatment with {olinic add rescue should be continued 
when glucatpidase is given. However, because íolinic add is 
a substrate for glucarpidase, it should not be given within 2 
hours beỉore or aíter a dose oỉ glucaipidase. Similarly, 
glucarpidase may aỉso interact with reduced folates and 
folate ìnhibiton.

Pharmacokinetìcs
The mean eliminatìon half-life oỉ glucatpidase, in the 
absence of methoơexate, is 5.6 hours; Ũ1 severe renal 
impaiiment (aeatinỉne dearance less than 30 mL/min) this 
rises to 8.2 houn. The mean volume of distributìon is 3.6 
litres indicatíng that gỉucarpidase is mostly ỉound in the 
plasma.

Preparations
Proprietary Preporatíoos (detaits are gi ven in Volume B) 
Sngle-ingrwfienl Preparalions. USA: Voraxaze.

Glutathione IBANI
GỉutìtHiọnĩ.'GÌuta^ịonurri; Glutatión; Glutatỉồn; GỈutationas; 
.Gíuótioni; G5H; rnyTaTMOH. 
N-ỰV-L^Y-Glutamyl-i.-cysteinyÌỊglycine.
CiÓHi7NjO^=3Ó73 . ' .. ■
CAS — 70-18-8. :  ,  .  V  -  >

ATC — V03A832 
ATC Vữ — QV03AB32.
UNII — GAN16Ớ880.

Pharmocopoàas. in Eur. (see p. vii), Jpn. and us.
Ph. Eur. 8: (Glutathione). Fermentation product. A white or 
almost vvhìte, crystallìne powder or colourless crystals. 
Freely soluble in waten very slightly soluble in alcohol and 
in dichloromethane. Proted bom light.
USP 36: (Glutathione). Store in airtight containers.

Prpfi7e

Glutathione is an endogenous peptide with antoxidant and 
other metabolic hinctions. Glutathione and glutathione 
sodium are used to prevent neurotoxidty assodated vvith 
dsplatin and other platũium derivaóves; they have also 
been tried to prevent other adverse eữects of antineọplastic 
and radiation therapy, as vvell as being promoted for a very 
broad range of disorders induding heavy metal poisoning, 
skin pigmentation disorders, liver disorders, dyspepsia. 
hypersensitivity reaaions. and pre-edampsia. It has been 
added to nutritional supplements and eye irrigation 
Solutions, sometimes as the disulũde. oxiglutatione. 
Glutathione has also been investigated for lung disorders 
(see below). A liposomal formulation oỉ glutathione has 
been tried as a replacement therapy in patients with inbom 
eưors of glutathione metabolism.

Antineopiastic toxicity. Glutathione has been reported to 
reduce the inddence of neurotoxidty induced by dsplatin 
therapy. In a double-blind. randomised study1 in 50 
patients receiving dsplatin ỉor advanced gastric cancer, 
glutathione signiScantly reduced the inddence ol neuro- 
pathy assessed vvithin one week of completing dsplatin 
therapy. There did not appear to be any reduction in cyto- 
toxic activity. Beneũt has also be en seen in small rando- 
mised studies in patients receiving oxaliplatin.13

1. Casdnu s. a a. Neuroprotecdve eSea of reduced gluuchione on 
dsplatin-based chemotherapy in advanced gascric cancen a nndomiaed 
double-bllnd placebo-conooUed triaL J ơ ù t Orưol 1995; 13:26-32.

2. Casdnu s. ít al. Neuropratective eSeet of reduced glutathione on
oxaliplatin-based chemotherapy in advanced ooloreõal cancer. a 
randomlxed. double-bllnd. placebo-comrolled trial. J  clin Onol 2002; 
20:3478-83. ■

3. Mllla ĩ. ct tL  Adminisơation o{ reduced glutathione in FOLFOX4 
adjuvant ưeatment (or colorectal cancen effect on oxaìipiatln 
pharmacokinetlcs. Pt-DNA adduct íormatỉon, and neurotoxicity. 
Ăntùữttcrr Drugt 2009:20: 396-402.

Lung disorders. Glutathione is an important extracellular 
antoxidant in the lung and high concentraáons are tound 
in lung epithelial lìning Quid. A deAdency oỉ gỉutathione 
may contribute to the epithelial damage that OCCUIS in 
various lung disorders, and treatment with nebulised giu- 
tathione has thereíore been investigated. Small studies 
have íound beneũdaỉ biochemical results in patìents with 
idiopathic pulmonary fibroậsl and in cystìc hbrosis,3 but 
the clinical eữects of these changes are not dear. Another 
study in cystic hbrosis3 íound nõ eãect on oxidative mar- 
kers after treatment for 2 vveeks, but there was a small 
ỉmprovement in lung hmction, an eflea aỉso noted in 
anõther smalỉ study.4

BeneỄt has also been reported’ with glutathione in a 
patìent with emphysema. Hovvever, in a study4 oỉ patients 
with mild asthma, inhalatìon of glutathione solution was 
assodated with bronchoconstriction, leading to cough or 
breathlessness in some patients. possibly due to sulhte 
lormation.

1. Borok z. et aL EHect of gỉtỉtatbione aerosoỉ on oxỉdam-antioxidanỉ 
ỉmbaỉance in ỉdlopathỉc puimonary Sbrosỉỉ. Lancet 1991; 338:215-16.

2. Roum JH. ttaL  Glutathione aerosol suppresses liưig qpitbelỉaỉ surỉace 
ỉnAaiamatary ccll-đcrỉvcd oxldants in cystỉc ũbrosís. JAppl Phyỉioi 1999; 
87:438-43.

3. Gríe$e M. et ai. Improvement oi aỉveoỉar glatathỉone and lung Ainctíon 
but not oxỉdative State in cystỉc ũbrosỉs. Am J Respừ Crừ Care Međ 2004; 
169:822-8.

4. Bỉshop c  đ  a i A. pỉỉot smdy oí the eđect oỉ ỉnhaỉed buữered reduced 
glutatiUone on thẻ dỉnỉcaỉ status of patíents with cystlc ũbrosiỉ. Chat 
2005; 127: 308-17.

5. Lamson DW. Biỉgnaỉl Ms. The use oỉ nebuỉlred gỉutathỉone ỉn the 
treatment oỉ emphysenu: a case repon. Altem Mtấ Rtv 2000; 5:429-31.

6. Marrades RMa et al. Nebuỉỉxed glutathỉone ỉnđuces bronchoconsaictỉon 
in patlents wỉth mild asthma. Am J Rttpir Crtí Can M td 1997; 156c 425- 
30.

Preparations
Propriotary ProparoHons (details are given in Volume B)
Sngle-tngradient Preporotions. chùur. A Tuo Mo Lan (H ịcỉt 
^)7 Gan Zhi ríS);_Ge La Da Xin (ttaiiia:); Lv Tĩng Nụo (S  
rr« ); Neuthione (7ỈÍĨ$); Song Tai Si (fô3W#í); Tad 
Tían Yi (%:&): Hong Kangr. Glu-tathion; TAD: ĩndừc Glutasoz; 
Gluton: ItaL: Gluthion; Kidutox; Ritìon; TAD; Tationil; Jpn: 
Glutathint; Tathion; philipp.: Gluta; Rus.: Glutoxim
(rayTOKCMM); USA: Cachexon.
MuhHngretSent Preparations. AustraL: BSS Plus+; CanatL: BSS 
Plus; Vinthion-ATPt: Fr.: BSS Cotnposet; Ger.: BSS Plus; 
Hung.: BSS Piuỉt; Ịndùr. Basol plus; DSN; Ỉ-Site; ImimoMe, 
Macuchek; Oxyeye; Indon.: nutrivúion; Israel: BSS Plus; ItaL: 
Biotad; Bndoepatox: Preastig: PuraOon Riduton Ergo; Maỉaysia: 
BSS plus; Mex.: Avitil; Phũipp.: Illumina; Nutro/h S.Afr.: BSS 
Plus: Vita-Thion; Sừtgapore. BSS Plus; Essendalst; Nutrivi- 
áonf; Spain: Tomevitf; Thai.: BSS ptus; Turk.: BSS Plus; UK: 
Neurozan; USA: BSS Plus: PovverMate; Suaets Deỉense Kids 
Formula.

Haem Derivatives
Hethe Derivatìves; HenỊO, derivados del gaipò; Tipọi4380fl- 
HbiẹreMa.. . .
ATC — ỊỌ6ABÓỈ (bỉaematin).
ATC —  ỌB06ABOĨ (hạẹmatìn). !

Protìle
Haem is the iron protoporphytin constỉtuent oỉ haemoglo- 
bin and is responsible for its colour and oxygen-carrying 
capadty. It is used in the management of porphyrias 
(p. 1556.1). Haem is given intravenously as its derivatives. 
although there is some coníusion over their terminology. 
The names haematin (hematin) and haemin (hemin) have 
been used interchangeably although chemically haematin is 
the hydroxy derivative, Eormed by the reaction of haemin 
and sodium carbonate in solution. The arginine salt (haem 
arginate; haemin arginate; heme arginate) is reported to be 
mõre stable.

Haem arginate is used in the ưeatment oỉ acute hepatic 
poiphyiias, induding acute intermittent porphyria, var- 
iegate porphyrìa. and hereditary coproporphyria. It is given 
by slow intravenous inhision in a dose of 3 mg/kg daily for 4 
days, infused over at least 30 minutes. The maximum 
recommended dose is 250 mg daily. The course may be 
repeated, vvith dose monitoring. in patients tvith an 
inadequate response.

Haematin (haemin lormulated for injection with sodium 
carbonate) is used intravenously for recurrent attacks of 
acute intennỉttent poiphyrìa assodated with the menstrual 
qide in patients unresponsive to other therapy. It is given in 
a usual dose oí 1 to 4mg/kg daily for 3 to 14 days as an 
intravenous inhision over 10 to 15 rainutes. In severe cases 
the dose may be repeated aỉter 12 houn, but no more than 
6 mg/kg should be given in any 24 hour period.

Injection site reactions may occur aỉter inỉusion of haem 
derivatives and they should be given into a large arm vein or 
Central vein which is then ũũshed with sodium chloride
0.9%. Use of a filter is recommended due to the colour of

The Symbol t  denotes a preparation no longer actively marketed



1556 Chelotors Antidotes and Antagonists

the infuăon. Increased senixn ỉenitin ccmcentrations have 
been reported after prolonged use of haem deiivatives, and 
tranáent mild anticoagulant eãects have been noted with 
haematin.

Administration. Lyophilised foimuiations oỉ haematin, 
íormulated as haemin with sodium carbonate, are usually 
reconstituted with water. However, in order to maximise 
stabihtý and prevent the lormation oỉ degrađatíon Pro
ducts that can cause adverse eữects it has been suggested 
that it may be given as haem albumin by reconstituting 
with an equimolar amount oỉ albumin 25% instead.1

1. Andcrson KE, et al- Reconstỉturíon oí hemarin íor imravenoưs iníuâon.
A m  lnum Mtá 2006; 144: 537-8.

Administration in children. Attacks of porphyiia are 
uncommon in children. but UK licensed produa iníorma- 
tíon for haem arginate notes that limited experìence in 
tyrosinaenúa suggests that a dose of not more than 
3 mg/kg daily may safely be given for 4 days.

Porphyrias. The porphyrias are a group of inherited and 
acquỉred disorders of haem biosynthesis in which deíects 
in spedhc enzymes lead to the accumulation of haem pre- 
cursors, induding aminolevulinic acid, porphobilinogen, 
and porphyrins.1'12 They are generaily dassibed as acute 
or non-acute, reOecting their clinìcal presentaúon, or as 
hepatic or erythropoietic, depending on the áte of the 
enzyme deíecĩ The three most common forms are acute 
intermittent porphyria, porphyria cutanea tarda, and ery- 
thropoietic protoporphyria.

ACUTB PORPHYRIAS. These are inherited disorders 
characterised by the accumulation of porphytin precursors, 
Ieading to acute attacks of neurovisceral symptoms. The 
most common form is acutí intermittent porphyria (acute 
hepatic porphyria); variegate porphyrìa and heredìtary 
coproporphyria are generally less common íorms in which 
there is accumulation oỉ both porphyrin precursors and 
porphyrins, leading to acute attacks with cutaneous 
symptoms similar to those seen Ú1 non-acute porphyrias 
(see below).

In acute porphyrias, some enzyme activity is present and 
the deỉect only becomes apparent when demand (or hepatic 
haem is increased. Attacks are ra re beíore puberty and the 
disorder may remain latent in many patients. The 
presenting symptom is most commonly severe abdominal 
pain; other gastrointestinaỉ symptoms such as nausea and 
vomiting also occur, along with autonomic eífects induding 
hypertenáon, tachycardia, sweating, pallor, and pyrexia. 
Convulsions may occur at the peak of an anack and may 
persist between attacks. Neuropathy leads to weakness and 
paralysis and may progress rapidly to respừatory distress. 
Psydũatric symptoms are also common, particularly 
agitation, anxiety, and behavioural disturbances. Various 
íactors can increase the demand for haem and attacks are 
usually predpitated by drugs, alcohol smoking, steroid 
hormones, reduced caloric intake, or inỉection. They 
typically last for several days and are followed by complete 
recovery, although in some patients chronic abdominal pain 
may persist without other symptoms.

The prỉmary management of an attack is to remove 
predpitants and to provide intensive support. Sympto- 
m atíc treatm ent is complicated by the wide range of drugs 
that may predpitate porphyiia. High doses of parenteral 
opioids may be requữed for pain; there is a danger of 
addiction occuning, but this is rare unless attadcs are 
ỉrequent or pain persists betvveen attacks. Phenothiaánes 
such as chlorpromaáne are usehil to control nausea and 
agitation and theứ sedatỉve eSect may aiso be beneãdal. 
Hỉgh doses oỉ propianolol may be requừed ỉor cardiovas- 
cular symptoms. Assisted ventilation may be necessary. 
Convulsions usualỉy dỉsappear as the attack resolves; 
management of patients who have convulsions between 
attacks is a therapeutìc problem since many antiepileptics 
are poiphyiinogenic (see Porphyria, p. 512.1). Spedíĩc 
therapy is aỉmed at suppressmg the haem biosynthetìc 
patìmay, to prevent íurther accumulation o( precursors. 
Haem, given as either haematin or haem argúiate, is the 
most eSective treatment and should be given as soon as 
posáble aỉter onset of the attack; it produces ỉeeđbadt 
suppresãon of the biosynthetic pathway. Tĩn-protopor- 
phyrin, a haem oxygenase inhibitor. has been given with 
haem to prolong its action but is not commerdally available.
A high carbohydrate intake may also suppress haem 
precursor productìon and shouỉd be ensured in all patíents, 
espedally ư haem is not immediately available; it is usually 
given oraũy to prevent Atiid overload and exacerbatíon of 
hyponatraemia, but intravenous glucose may be required in 
patìents who are vomiting. Preventíon oi attacks involves 
avoiding drugs that predpitate poiphyria and maintaining 
an adequate carbohydiate intake. Gonadorelỉh analogues, 
su ch as buserelin, may have a role in preventing attacks 
related to the menstruaỉ cyde. Long-term treatment with 
haem has been tried in patients with hequent attacks.

NON-ACVTB pottrtmtiAS. These are characterised by the 
accumulation of porphyrins and usuaQy present with 
cutaneous symptoms, aỉthough porphyrins also accumulate 
in the liver and Iiver damage commonly occurs. Porpkyria 
cutanea tarda (cutaneous hepatíc porphyria) iỉ the most 
common ỉotm oỉ porphyria. It is usually an acquừed 
disorder and there is an assoõatìon with moderate or heavy 
alcohol intake and hepatitis c. There is usually a  raised 
serum-iron concentration and use of oestrogen has also 
been implicated. The main dinical symptom is cutaneous 
photosensitivity leading to bullous dermatosis, pruritus, and 
skin íragility, in areas exposed to sunlight. M anagement 
involves protecting the skin from sunlỉght and trauma and 
avoiding causative agents such as alcohol and iron. 
Sunscreen preparations must be based on zinc oxide or 
titanium dioxide to be eữective. Reduction of serum-ữon 
concentratíons by phlebotomy restores enzyme ỉunction 
and is eííective in most patíents; it should be carried out 
every 1 to 2 weeks until remission occurs, and may be 
requữed periodically !or maintenance. Chloroquine and 
hydroxychloroquine have aiso been used and may be 
eííective where phlebotomy is contra-indicated; they appear 
to an  by complexing with porphyrins and increasỉng their 
excretion, but Iow doses are necessary to avoid exacerbating 
the condiúon. An altemative method oỉ reducing serum- 
iron is vvith the iron chelator desỉerrioxamine. although it 
may be less eííective than phlebotomy; it is usually reserved 
for patìents unable to tolerate phlebotomy. In patientỉ with 
renal (ailure who are too anaemic íor phlebotomy and who 
cannot excrete chloroquine, erythropoietin may be used, 
and may be combined with deslenioxamine or low-volume 
phlebotomy.

Erythropoietic protoporphyria is a less common 
non-acute porphyria and is an inherited disorder leading 
to accumulation of protoporphyrin. Sympioms are 
cutaneous and there is an acute reaction to sunlight leading 
to urticarìa, pruritus, svvelling, redness, and a severe 
buming sensation; liver damage may also occur. Manage
m ent involves protecũon oỉ the skin, as for porphyria 
cutanea tarda. Betacarotene is vvidely used to increase 
tolerance to sunlight. although its eỉGcacy is not establishedb 
canthaxanthin, another carotenoid, has also been used. 
Haem ađminisưaóon, as haematìn or haem argúiate. may 
be benehdal in suppressing protoporphyrin production. 
Colestyramine and activated charcoal reduce protoporphyr- 
in levels by interrupting enterohepatic recyding; they also 
bind other porphyrins and may have a role in rare lorms of 
porphyria su ch as congenital erythropoietừ porphyria.

1. Thadanỉ H, et ai. Dỉagnosis and manageraem of pOĩphyria. BMJ 2000; 
320; 1647-51.

2. Sarkany RPE. The management of porphyria cutanea tarda. ơin Exp 
ũermaíól 2001; 26: 225-32.

3. Badmimon MN. Elder GH. Management oỉ acute and cutaneous 
porphyrias. ỉnt J Ctin Praa 2002; 56: 272-8.

4. Murphy GM- Diagnoáỉ and management of the eryihropoỉetic 
porphyrias. Dtrmaíol Ther 2003; 16: 57-64.

5. Lecha M. rt aỉ. Diagnosỉs and treatmem oí the hepatỉc porphyrias. 
Dermatol Ther 2CK)3; 16: 65-72

6. Andeison KE. et aỉ. Recommendations íor the dỉagnosís and treatment oỉ 
tbe acute porpbyrỉas. Arm Imerrt Mtắ 2005; 142: 439-50. Correction. 
ibũL; Ỉ43: 316.

7. Sassa s. Modem điagnosís and managemem of the porphyrias. Br J  
Haematoì 2006; 135: 281-92.

8. Puy H. fta ỉ. Porphyrias. Lanat 2010: 375: 924-37.
9. American Porphyria Foundation. Iníormaúon avaỉlable at: hftp://www. 

porpbyriafoundation.com (accesscd 27/05/11)
10. European Porphyria Initiative. Intorraation available at: hitp://www. 

porphyria-europe.org (accessed 27/05/11)
1 ỉ. Porphyria South Aỉrica. Iníormatỉon avaỉỉable at: http://web.uct.acza/ 

depá/porphyria/indexiitm (accessed 27/05/11)
12. Norwegian Porphyría Centre (NAPOS). lnỉormatỈQQ avaỉỉabỉe at*. http:// 

www.drugs-porphyria.org (accessed 27/05/11)

Preparations
Praprietary Preparotions (detailỉ are given in Volume B)
Sngk ngndĨBnt Preparahons. AustraL: Panhematin; Austria: 
Normosang; Betg.: Normosang; Canaã. Proỉenin; Dam.: Nor- 
mosang; Fin.: Normosang; Fr.: Normosang; Ga.: Normosang; 
Gr.: Normosang; IrL: Normosang; ItáL: Normosang; Jpn: Nor- 
mosang; Neth.: Normosang; PorL: Normosang; Spain: Normo- 
sang; SwaL: Normosang; Switz.: Normosang; UK: Normosang; 
USA: Duoíer; Pantaematin.
Mute-ỉngredient Prepartrtiora. Cỉ.: Normosang; India: Hembit

Lanriianum Carbonafe IUSANI 
Carbcxiato de lantano; Lanthaan(lll)carbonaac Lanthancar- 
bonat; Lanthaniumcarbonaatr KapõoHaT /laHTaHa; yrneKn- 
aibiví/laHTaH.
Lanthanum carbonate (23) hydrate.
La2(C0B)i pd-l20=457.8 (anhydrous lanthanum carbonate)
CÃS — 54451-24-0. ■
ATC4-V03AE03.
ATC Vet — QV03AE03. 
um  —  490D9F069T.

NOTE. The names Lambda and Phosbloc have be en used as 
trade marks for lanthanum carbonate.

Uses and Adminỉstratìoh
Lanthanum carbonate is a phosphate binder used ỉor 
hyperphosphataemia (p. 1776.3) in patients with chronic 
renal lailure. It is given orally as the hydrate, but doses are 
expressed in terms oỉ elemental lanthanum. The usual 
initial daily dose is 0.75 to 2.25 g oí elemental lanthanum, 
given in divided doses with meals. The dose should be 
adjusted every 2 to 3 vveeks until an acceptable serum- 
phosphate concentration is achieved; the usual maỉn- 
tenance dose is 1.5 to 3 g daily in dỉvided doses, but up to
3.75 g đaily has been given. The tablets should be chevved 
thoroughly beíore swallowing.
Reviews.

1. Joy MS, et ai. Lanthanum carbonate. Ann Pharmacother 2006; 40: 234— 
40.

2. de Freitas D, et ai. lanthanum carbonate—a first One phosphate bỉnder? 
Sonitt Dial 2007; 20: 325-8.

3. Drũeke TB. Lanthanum carbonate as a ũrst-line phospbate binder. the 
'cons*. Sonừi Dial 2007; 20: 329-32.

4. Sprague SM. A comparative review of Ihe effìcacy and safety of 
established phosphate binders: caicium. sevelamer. and lanthanum 
carbonate. CurrMed Ra Opùt 2007; 23: 3167-75. Correaion. ibid. 2008; 
24: 708.

5. Barton Pai A. eĩ ai. Therapeuiic use oi the phosphate binder lanthanum 
carbonate. Expcn opin Druỹ Metab Toxicoị 2009; 5: 71-81.

6. Curran MP. Robinson DM. Lanthanum carbonate: a re\-iew oỉ its use in 
lowering serum phosphaic in patiems wiih end-stage renaỉ dỉsease. 
DruýS 2009; 69: 2329-49.

Adverse Ettects and Precautions
The most common adverse effeas with lanthanum 
carbonate are gastrointestinal disturbances, including 
nausea, vomiting, constipaúon. diaưhoea, dyspepsia. and 
abdominal pain. There have been reports of gastrointestinal 
obstruction. ileus, and íaecal impaction; tablets should be 
chewed thoroughJy before swallowing. Cautìon is requircd 
when usúig lanthanum in patiems with altered gastro- 
intesnnal anatomy or reduced gastroìntesúnal motility, 
induding those taking medication that slows the digestive 
traa. Only small amounts oí lanthanum are absorbed hom 
the gastrointestinal ư aa  but some accumuiation of 
lanthanum in bone has been reported; the đinical 
signihcance of this is unknovvn.

Ingestion of lanthanum carbonate may produce a radio- 
opaque appearance on abdominal radiography.

Interaờions
Lanthanum carbonate may increase gastric pH, reducing the 
absorption of other drugs such as chloroquine or ketocon- 
azo!e whìch should be given at least 2 hours apart hom  
lanthanum. Lanthanum carbonate releases lanthanum ions 
in the gastrointestinal ưact, lorming a complex with some 
drugs and reduóng their absorption, see Antadds and Metal 
Ions under CiproAoxadn, p. 265.1, and Chelators and 
Antidotes under Levothyroxine, p. 2342.1; tetracydines 
may also be aơected in this way.

Pharmacokinetics
Lanthanum carbonate is poorly ahsorbed írom the 
gastrointestinal tract, with an absolute oral bioavailability 
oỉ less than 1 %. The small íraction that is absorbed is more 
than 99% bound to plasma proteins and is widely 
distributed in the tissues. particularly the bones, the Iiver, 
and the gastrointestinal tract. The plasma elimination haU- 
lUe is reported to be about 36 hours in healthy subjects and 
56 hours in those on dialysis. Lan than um is excreted mainly 
in the laeces.
References.

1. Danunent SJP, Pennick M. Clinicaỉ phaimacoỉdnetks of the phosphate 
binder lanthanum carbonaie. Qirt Pharmacokmct 2008; 47: 555-63.

2. Bronner p, et ai. A model of ủie lônetics oỉ lan than um ỉn hum an bonc, 
usỉng data coileaed durlng the dinỉcaỉ deveỉopmeni of the pbosphate 
bỉnder lamhanum carbonate. Clừĩ Phãrmaookinet 2008; 47: 543-52.

Preparations
Proprietary Preporalions (details are given in Volume B)
Sngle-ingrMÌient Preparotíons. AustraL: Fosrenok Austrũr. Fos- 
renol; Btlg.: Fosrenõl; CaruuL: Fosrenol; Ct: Fosrcnol; Dam.: 
Fosrenok Pin.: Posrenol; Fr.: Fosrenol; Ga.: FosrenoL- Gr.: Fos- 
renoL' Hong Kơng-. Fosrenol; Hung.: FosrenoL lndia: Fosbait; 
Lanthonate; lĩùion.: Fosrenol; Irí: Foznol‘ Israel: Fosrenob 
ItaL: Foznok Neth.: Fosrenol; Norw.: Fosrenol' Phữipp.: Fosre- 
nok PorL: Fosrenol; S~Afr.: Posrenol; Spain: Fosrenol; SuretL: 
Fosrenol; Switz.: Fosrenol; Thai.: Fosrenol; UK: Posrenol; USA: 
FosrenoI.

Lofexĩdine Hydrochloride
IBANM. USAN, rlNNM)
Ba-168; Hidtoclomro de loíexldina; Loíeksidin Hidroklorũr, 
Lofexidina; hidrodoruro de; Loíexidine, Chlorhydrate de; 
Loíexidini Hydrochloridum; MDL-14042; MDL-14042A; RMI- 
14042A; HoộeKCHA^Ha rnApoxnopnA-
2-[l-(2,6-Dichlorophenoxy)ethyl]-2-imidazoline hydro- 
chloride.

AD cross-reíerences reíer to entries in Volume A
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C11H12CliNAHCl=295.6 . - ' . ■'■-.'-■•V"
CAS fị-^í:3t03&e0-ĩ (tokxidine); 21498-08-8 (loteãdine 
hỳơróchtoride).
ATC— W7BC04. •
ATC Vet — QNƠ7BC04. 
um — V47G1SDIĨB. ;

Pharmacopoeias. In Chót.

Uses and Administration
Loíexidlne is an alpha2-adrenoceptor agonist structurally 
related to donidine (p. 1339.ỉ). It has antihypertensive 
actlvity, but is used mainly in the control of opioid 
withdrawal symptoms.

In opioid withdrawal, Ioíexidine is given as the 
hydrochloride in an initiai oral dose of 800 micrograms 
daily in divided doses. The dose may be increased gradually 
by 400 to 800 micxograms daily to a maxũnum of 2.4 mg 
daily; the maxhnum single dose should not exceed 
800 micrograms. Aíter 7 to 10 days, or longer in some 
cases, treatment is withdrawn gradually over at Ieast 2 to 4 
days.

Opioid dependence. The use oí loỉexidine has been 
revievved.1 A systematìc revievv2 of the use of alpha2- 
adrenoceptór agonists in the management oỉ opioid dep- 
endence (p. 109.2) conduded that they were as eổective 
as methadone, although patíents stayed in treatment ỉor 
longer with methadone and there were fewer adverse 
eữectỉ with methadone than with donidine. Lolexidine 
was assodated vvith less hypotension than donidine and 
may thereíore be preíerred, particularly íor outpatient 
treãtment.

1. Gish EC tt ai. Loíexídine, an « 2-receptof agoaist ỉòr opìoid 
detoxiỉỉcaàon. Arm Phamucotíter 20 ỉ 0; 44: 341-51.

2. Govring L et a l Alphâỉ-adrcncrgỉc agonỉsts for the management of 
opỉoỉd withdrawai. Avaiỉable ỉn The Cochrane Dacabase oi Systematỉc 
Reviem; Issue 2. Chichester. John WUey; 2009 (accessed 12/08/ỉ 0).

Adverse Eữeđs
Lofexidme has Central alpha-adrenergic e£fects and may 
cause drovvsiness, dteáness, dryness of the mouth, throat, 
and nose, hypotension. and bradycardia; prolongation of 
the QT interval has also been reported. Sedation may occur 
tollovving overdosage.

Sudden withdrawal of loíexidine may produce rebound 
hypertension.

Precautions
Loỉexidine should be used with cautíon in padents with 
cerebrovascular disease, cardiovascular disease induding 
recent myocardial iníarction, bradycardia, renal impaứ- 
ment, or a history of depression. It should be avoided in 
those at risk of QT prolongatìon.

It may cause drovráness and if aữected, patients should 
not drive or operate machinery.

Withdrawal of loíexidine therapy should be gradual over 
2 to 4 days or more to reduce the risk of rebound 
hypertension.

Intenactions
Loỉexidine may enhance the Central depressant eỉíects of 
sedarives, induding alcohol. It may also enhance the eữects
of an tihypertensives. Loíexidine shou ld  not be used vvith 
other drugs which prolong the QT interval. Tricydic 
antidepressantỉ may reduce the eííicacy o{ lolexidine.

Methodone. A 44-year-old opioid-dependent íemale 
receiving methadòne had prolongation of the QT interval 
aỉter a single 400-microgram dose of loỉexidme.1 The 
patient had previously had a normal QT while receiving 
methadone and it was suggested the effea might have 
been caused by the combination of the 2 drugs.

1. Sdunittner J. a  ai. QT ìmerval increased âíter sỉngle dose of k)(cxỉdioe. 
3MJ 2004: 329: 1075.

Pharmacokinetics
Loíexidine is absorbed hom the gastromtestinal tract and 
peak plasma concentrations occur after about 3 hours. It is 
extensively metabolised in the liver and excreted mainly in 
the urine. The elỉmination haỉí-Uỉe ỉs 11 hours.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single ingredĩent PreporoHons. china: Kai Er Ding (91&T); UK: 
Britloỉex.

M e s n a  {BAN. USAN, HNNI
0-7093; Mesnum; NSC-t 13891,- ơeB^3983;ỉMedia. •
Sodium 2-raercaptoeửtanesutphonate;

0 8  — 19767-45-4.. .
ATC —  R05CBỌS; V03AF0Ỉ.
ATC Vet —  QRỎ5CB05; av03AF01............  .........
UNII — NR70Ĩ4Q5Q9.

Pharmacopoeias. In Eur. (see p. vái) and us.
Ph. Eur. 8: (Mesna). A white or slighdy yellow, hygroscopic, 
crystalline powder. Freely soluble in water; slightly soluble 
in alcohol; practically insoluble in cydohexane. A 10% 
solutìon ỉn water has a pH of 4.5 to 6.0. Store in airtight 
containers.
USP 36: (Mesna). A vvhite or sỉightly yellow crystalline 
hygroscopic povvder. Freely soluble in waten slightly soluble 
in aỉcohoL' practically insoluble in cydohexane. Store in 
airtíght containers. pH 4.5 to 6.0.

D ỉm e s n a  {riNNi
8NP-7787, Dimesnum; Mesna Disulíìde, flnwecHa.
Đisọdiụm ^-dithiọdièthanesulỀinata *
C,H8Na20sS,=3263 ........
'CẦS -p Ị6208-5Ĩ-8. 
ụrn — 230R951Y4D. ■

NOTE. The name Tavocept has been used as a trade mark ỉor 
dimesna.

IncompatibiDty and stabitHy. There was no evidence oi 
degradation of mesna vvhen stored in solution with iíosí- 
amide in polyethylene intusion bags at room temperature 
for 7 hours1 or in polypropylene syringes at room tem- 
perature or at 4 degrees for 4 weeks.2 Hovvever, in the lat- 
ter study iỉosỉamide concentratìons fell by about 3% after 
7 days and 12% aỉter 4 vveeks at both temperatures. 
Another study5 ỉounđ that mixtures of mesna with cydo- 
phosphamide in polyethylene inlusion bags were stable 
ĩor 48 houis at 4 degrees and ỉor 6 hours at room tem- 
perature.

Mesna has been reported to be incompatíble with 
platứium compounds su ch as carboplaón and ásplatìn.

1. Sỉuvv IC Rose JWP. ỉnỉusỉon of ưosphamide plus mesna. Lancet 1984:1:
1353-4.

2. Rovvland CG. et ai. ỉníusion oi Ưosỉamide plus mesiuu Lanat 1984: iỉ: 
468

3. MeMrd Q etai. Subilỉty of cydopho^)hamide and mesna admixtures in 
polyethyỉene iníuãon bags. A m  Pharmacoứưr 2003: 37:1789-92.

Uses and Adminisừation
Mesna is used ỉor the prevention of urothelial toxidty in 
patients being ưeated with the antineoplastics ưosỉamide or 
cydophosphamide. In the kidney, dimesna, the inactive 
metabolite of mesna, is reduced to ừee mesna. This has thiol 
groups that react vvith the metabolites of ifosỉamide and 
cydophosphamide, ũtduding acrolein. which are consid- 
ered to be responsible for the toxic eỉỉects on the bladder.

The aim oí mesna therapy is to ensure adequate levels of 
mesna in the urine throughout the period during which 
these toxic metabolites are presenL The duration of mesna 
treatment should thereíore equal that of the antineoplastic 
ưeatment plus the time taken for the concentration of 
antineoplastic metabolites in the urine to lall to non-toxic 
concentrations. Urinary output should be maintained and 
the urine monitored for haematuria and proteinuria 
throughout the treatment period. Hovvever, hequent 
emptying of the bladder should be avoideđ.

Mesna may be given intravenously or orally for the 
prevention of urothelial toxidty, the dosage and ừequency 
depending on the antineoplastìc regimen used. Aíter oral 
use, availability of mesna in uríne is about 50% of that aỉter 
intravenous use and excretìon in urine is delayed up to 2 
hours and is more prolonged. The intravenous preparation 
may be given oralỉy added to a ũavoured drink; this mixture 
may be stored in a sealed Container in a re&igerator for up to 
24 hours. Altematively, tablets are available.

Intravenous bolus antineoplastic reglm ens.
• u  iỉosíamide or cyclophosphamide is given as an 

intravenous bolus, the intravtnous dost oỊmesna is 20% oỉ 
the dose of the antineoplastic on a vveight for vveight 
basis given on 3 occasions over 15 to 30 minutes at 
intervals oỉ 4 hours beginnỉng at the same time as the 
antineoplastic injection; thus the total dose oỉ mesna is 
equivalent to 60% of the antíneoplasác given.
This regúnen is repeated each time the antineoplastic is 
used. Each indivádual dose oí mesna may be increased to 
40% oỉ the dose of the antineopỉastic and given 4'tỉmes at 
intervals of 3 hours in patìents at high risk of urotoxicity; 
in such cases the total dose oỉ mesna is equivalent to 
160% of the antineoplastic given.

• The oral dose of mesna is 40% of the intravenous bolus 
dose of the antineoplastic given on 3 occasions at

intervals of 4 hours beginning 2 hours before the 
antineoplastíc iniection; thus a total dose oỉ mesna 
equivalent .to 120% of the antineoplastic is given. In 
patíents at high-risk oỉ urothelỉaỉ toxiãty a shorter 
interval may be left between oral mesna doses, or the 
number of doses increased. or both.

• Altematively, the initial dose of mesna (20% of the dose 
oỉ the antíneoplasdc) may be given ãtíravmously at the 
same time as the antineoplastic Movved by tvvo oral 
dosa (each 40% oỉ the dose oí the antineoplastic) given 2 
and 6 hours aíter the intravenous dose.

Any of these regimens may be used u cydophospham lde 
is given orally.

Intravenous tníuslon anttneoplastlc reglm ens.
• & the antineoplastic is given as a continuous intravenous 

inhiãon, an ỉnitial bolus intravenous injection of mesna 
(20% oí the first 24-hour antineoplastic dose) is given at 
the start of the antineoplastic regimen, ỉollowed by a 
continuous inhision oỉ mesna given concurrently with 
the antineopỉastic inhision at the same total dose 
(100%). A hxrther 12-hour inỉusion oí.mesna (60% of 
the final 24-hour antineoplastìc dose) is started when the 
antíneoplastíc regimen Snishes; thus a total đose oi 
mesna equivalent to 180% oỉ the antineoplastic dose is 
given.
The Bnal 12-hour infusion may be replaced either by 3 
intravenous injections each of 20% of the fihal 24-hour 
antineoplastic dose at intervals of 4 hours, the first 
injection being given 4 hours after the inỉusion has been 
stopped, or by oraỉ mestta given in 3 doses each of 40% of 
the final 24-hour antineoplastic dose, the first dose being 
given when the inỉusion is stopped, and the second and 
third doses being given 2 and 6 hours later.

Mesna has also been used as a m ucolytic in the 
management of some respiratory-tract disorders. A dose of 
600 mg to 1.2 g is inhaled up to 4 tỉmes daily vía a nebuliser; 
the drug may aỉso be gỉven by direct endotracheal 
instillation in a dose of 200 to 400 mg/hour. For sỉnusitis, 
400 to 600 mg can be instilled into the sinuses and repeated 
every 2 or 3 days u  needed.

For doses in children, see belovv.
Dimẹsna is under investígation as an anúneoplastic and a 

chemoprotectant.
General reíerences.

1. Schoenike SE. Dan* WJ. ỉíosỉamỉde and mesna. ơũt/Vỉarm 1990:9:179- 
91.

2. Siu LL. Moore MJ. Use of mesna to prevém ưosfamide-induced 
urotoxỉdtỴ. Support Can Canetr 1998; 6: 144-54.

3. Hcnsley ML à  ai. Amexỉan Sodety QỈ Clinicai Oncoỉogy 2008 d ỉn ia ỉ 
practicc goỉdelỉne update: use of chcmotherapy and radiatỉon ỉherapy 
proiectants. /  Clừt Oncoi 2009; 27: 127-45. Aỉso avaỉỉabỉe an htTp://Jco. 
ascopubs.org/cgi/reprinƯ27/1/127.pdf (accessed 15/01/10)

Administratỉon in diddren. Mesna is used for the preven- 
tion of urothelial toxidty in children being treated with 
the antineoplastics ưosíamide and cydophosphamide. 
Doses are similar to those used in adults (see above), 
although it may be necessary to use a more íntensive dose 
schedule as children generally micturate more ửequently 
than adults. Some parenteral ỉormulations oỉ mesna con- 
tain the preservatíve benzyl alcohol vvhich has been asso- 
dated with a ỉatal toác syndrome in neonates and iníants, 
seẹ Neonates, under Beniyl Alcohol, p. 1740.1. Such for- 
muladons should not be used in children aged 12 years oỉ 
age or less.

Mesna has also been used as a mucolytic in children with 
cysdc Abrosis. Although unlicensed for such use in the UK, 
the BNFC suggests 3 to 6 mL of a 20% solutíon of mesna, 
nebulised tvvice daily.

Hyperhomocysteinoeniĩa. Mesna has been tried for 
hyperhomocysteinaemia. implicated in the pathogenesis of 
some cardiovascular diseases (see Atherosderosis, 
p. 1250.2, and Ischaemic Heart Oỉsease, p. 1254.2, Venous 
Thrombosis, p. 1274.1, and Stroke, p. 1269.2), with vari- 
able results.1-2

1. llrquhan Bỉ* et ai. Mesoa a$ a nonvỉttmin íntervennon to ỉower plasma 
U)taỉ homocyneỉne concentration: ỉmplỉcatìons for assessment oỉ the 
homocysteine theory oỉ atherosderosỉs. J ơin Pharmacoỉ 2007; 47:991-
7.

2. Urquhart BU tt ai. Mesna for treatment oỉ hyperhomocysteinemia in 
hemodỉaỉysis patíems: a placebo-controỉled. double-biind. randomized 
trỉal. ơin J Am Soc Nepkriỉ 2008; 3ỉ 1041-7.

Adverse Effects and Precautions
Adverse eSects that may occur ạíter use oỉ mesna indude 
gastrointestinal distuibances, headache, íatígue, depression, 
irrítability, hypotension (but see p. 1558.1), tachycardia, 
rash, musculoskeletal pain, hyperaesthesiã, rhinitis, 
pharyngitis, cough, Đu-like symptoms, injectiòn-site' 
reactions, Qushing, diTTáness, and drovvsiness. Broncho- 
spasm has been reported after nebulisatíon and endo- 
tracheal use.

Hypersensitivity or pseudo-hypersensitivity reacúons 
have been reported rardy, and indude skin and mucous 
membrane reactions, a transient rise in liver enzyme values, 
thrombocytopenia, and general symptoms such as ỉeven

The Symbol t  denotes a preparatíon no longer actively marketed

htTp://Jco
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sudden hypotension and tadiycardia occasionally occur. 
Suđi reactìons appear to be more common in patíents with 
auto-immune disorders.

Mesna may produce a ỉalse positive result in dỉagnostic 
tests for uiinary ketones and may produce a íalse poátìve or 
íalse negatíve result in diagnostic tests for urinary 
erytbrocỹtes.

Some parenteral {ormulations of mesna contain the 
preservative benzyl alcohol which has been assodated with 
a ỉatal toxic syndrome in neonates and iníants. see 
Neonates, undẽr Benzyl Alcohol, p. 1740.1. Such 
ỉormulatíons should not be used in children aged 12 years 
oí age or less.

Éffects on blood pressure. Hypotenáon may occur with 
mesna; hovvever, severe hypertension has also been 
reponed1 aíter use oỉ mesna, either alone or with ifos(- 
amide.

I. GỈUeece MH, Davtes JM. Mesna therapy and hypertensỉon. DICP Ann 
PharmiKOther 1991; 25: 867.

Effeds on the nervous System. For reports of severe 
encephalopathy in patients receiving mesna and dosf- 
amide, see p. 806.3.

HypersensiHvity. Hypersensiúvity reactions induding rash, 
fever, nausea. ỉacial and periorbital oedema. ulceratíon of 
mucous membranes, and tacbycardia have been attĩibuted 
to mesna.1-4 Reactíons may be more common Ũ1 patients 
with auto-úmnune dísorden; drug eruptìons developed in 
7 of 16 patients receiving mesna and cydophosphamide 
for auto-ũnmune disorders.5 Five oi these patìentỉ had a 
rash, with angioedema in 2 cases, and a pseudo-hyper- 
sensitivity reactìon vvas diagnosed.

1. Lang E. GoosM. Bypersensitỉvity to mesna. Lancet 1985; Uỉ 329.
2. Sdđeỉ A. tí ai. Aỉỉergỉc reactíons to mesna. Lđnat 1991; 338: 381.
3. Gross WL tí ai. Aỉỉergỉc reactỉons 10 mesna. Lancet 1991; 338: 381-2.
4. D'Cruz D. tí a l Aũergic reactíons to mesna. Lanctí 1991; 338: 705-6.
5. Zonzỉts E, tí aỉ. Drag eruptions from mcsna: aiter cydophosphamỉde 

treatmem of patỉents wỉth sysỉemic lupus eryihematosus and 
dermátomyositỉs. Anh Dermatoi 1992; 128: 80-2.

Porphyria. The Drug Database tor Acute Porphyria. com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Sweden, dassiSes mesna as probabiy 
not poiphyrìnogenic when used íor the prevention of 
urotheỉial toxidty in patients given antineoplastics; it may 
be used as a drug of first choice and no precautions are 
needed. When used as a mucolytic. mesna is not dassi- 
fied.‘

1. The Drug Daubase for Acute Porphyria. Avaiỉable at: hup://www. 
dnigs-porphyria.org (accessed 13/10/11)

Pharmacokinetics
Mesna is absorbed bom the gastrointestinal tracL It is 
rapidly metabolised to the đisulhde, dimesna, aỉter oral or 
intravenous dosage and is excreted in the urine as both 
metabolite and unchanged diug; dimesna is reduced back to 
mesna, which is the active íonn, in the kidney. After an 
intravenous dose the halỉ-lives oỉ mesna and dimesna are 
reponed to be about 20 minutes and 70 minutes, 
respectively, but after repeated dosing (intravenous 
followed by oral) the haU-liỉe of mesna is reported to be 
up to 8 hours. Mesna iỉ about 70% bound to plasma 
proteins.
Reíerences.

1. Burkert H. tí aL Bioavailabỉỉlty of oraỉỉy administered mesna. 
AĩznàmừtdforsớtunỊ 1984; 34:1597-1600.

2. James CA. tí aỉ. Phannacokinetỉcs of intravenous and oral sodỉum 2- 
mercaptoechane suỉphonate (mesna) ỉn normal subjects. Br J  ơáỉ 
Pharmacol 1987; 23; 561-8.

3. El-Yaõgi K  tí aL Phannacokỉnetio oỉ mesna and *fter
sỉmultaneous ỉntravenous boỉus and infusỉon admỉnistration ỉn patients 
undergoứig bone mairow tnnspỉantaúon. J ơbI Pharmaai 1997; 37: 
618-24.

4. Verschraagen M, íf a/. Pharmacokineâcs of BNP7787 and its metabolite 
mesna ìn pỉasma and asdtes: a case reporL Caneer ơưmother Pharmaaỉ 
2003;51: 525-9.

5. Boven E. tí aL Phase ỉ and pbannacokỉnetỉc siudy of the noveỉ 
chemoprotector BNP7787 ỉn combỉnaúon with dsplatỉn and attempt to 
eỉỉmỉnate the bydratkm schedule. B rJ  Cãneer 2005; 92: 1636-43.

Preparations
Proprietay Preparations (details are given in Volume B)
Sngle ingrectent Preparotions. Arg.: Delinart; Mestian; Nepen 
Varimesna; AuỉtráL: Uromitexan; Austria: Mistabront;
Uromitexan; Beỉg.: Mistabron; Uromitexan; Braz.: Mitexan; 
Tevamesna; CaruuL: Uromitexan; Chile-. Mucofluidf;
Uromitexan; Urơprot; China: Mei An (H$); Uromitexan ( t tn  
#); Cz.: Miỉtabron; Uromitexan; Denm.: Uromitexan; Fũl: 
Uromitexan; Fr.: Mucoũuidt; Uromitexan; Ger.: Uromúexan; 
Gr.: MucoAuid; Uromitexan; Hong Kong-. Mistabront;
Uromitexan; Hung.: Uromitexan; lndia: Mistabron;
Uromitexan; Itúlon.: Uromitexan; /ri: Uromitexan' Israel: 
Mexant: ItaL: Uromitexan; Jpn: Uromitexan; Mex.: Mesayo; 
Mesnil; Mesodab Uromes; Uroprot; Zikenf; Neth.: Mistabront; 
Uromitexam Norw.: Uromitexan; NZ: Uromitexan; Phũipp.: 
Miỉtabron: Uromitexant; PoL: Anti-Uron; Mistabront: Muco- 
ũuid; Uromitexan; PorL: Uromitexan; Rus.: Uromitexan

(ypoiorrexcaH); SJlfr.: Mistabron; Uromitexan; Singapore: Mls- 
tabront; Uromìtexan; Spain: MucoQùid; Uromitexan: SwetL: 
Uromitexan; Switz.: Uromitexan; Thai.: Uromitexan; Uroprot; 
Turk.: Uromitexan; USA: Mesnex.

Mulli-ingredient Preparations. btdia: Holoxan Uromitexan; Uex- 
M; ưomid-M; Hoxan with Mesna; Ipamide wỉth Mesnat; Iso- 
xan.

M e t h i o n ĩ n e  IBAN, USAN, riNNi
L-Metionina; M; Methịónin; L-Methionine; Méthionine; S- 
Méthioninè; Méthiònínum; Metionilni; Mẻtionih; Metionín;; 
Metionina; Metioninas; Metiyonin; Mstmohmh; MeTioHÍH. 
t-2-Amino-4-(methylthio)butyric acid.
C s H „ N O j S = 1 4 9 . 2  

C Á S  -  63-68-3.
ATC—  V03AB26. '

ATC Vét —  QA0SBÁ90; QG04BA9Q QV03AB26.
UNII —  AE28F7PNPL

Pharmacopoeias. In Chín.. Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Methionine). A white or almost white, 
crystalline powder or colourless crystals. Soluble in vvater; 
very slightly soluble in alcohol. A 2.5% solution in water 
has a pH of 5.5 to 6.5. Protect from lighL 
USP 36: (Methionine). White crystals having a charaaer- 
istic odour. Soluble in water, ỉn warm dilute alcohol, and in 
dllute mineral adds; insoluble in dehydrated alcohol. in 
acetone, in ether, and in benzene. pH of a 1 % solution in 
water is between 5.6 and 6.1.

DL-Methionine
Mẽthionin racemický; DL-Méthionine; DL-Methioninum; 
Methioninum Racemicum; tx-Metioniinl; DL-Metionin; OL- 
Metionina; tx-Metioninas; Racemethionine (USAN); 0L- 
MervtOHMH.
0L-2-Amino-4-(methyithio)butyric add.
C s H „ N 0 2 S = 1 4 9 . 2  

CÁS — 59-51-8.
ATC  —  V03AB26.
ATC Vet —  QV03AB26.
UNII —  73MĨ2K6T3.

NOTS. The name methionine is oíten applied to DL- 
methionine.

Compounded preparations oí DL-methionine may be 
represented by the ỉollovving names:
• Co-methiamol x /y  (BAN)—where X and y  are the 

strengths in milligrams of DL-methionine and paraceta- 
mol respectively.

Phormacopoeias. In Eur. (see p. vii), Also in USNF. Int., and 
VieL
Ph. Eur. 8: (DL-Methionine). An almost vvhite crysiaUine 
powder or small ũakes. Sparíngly soluble in vvaten very 
slightly soluble in alcohol' dissolves in dilute adds and in 
dilute Solutions oỉalkali hydroxides. A 2% solution in water 
has a pH of 5.4 to 6.1. Protect ửom light.
USNF 31: (Racemethionine). An almost white, aystalline 
posvder or small ũakes. Sparìngly soluble in vvaten very 
slỉghtly soluble in alcohol. It dissolves in dilute atídỉ and in 
dilute Solutions oỉ alkali bydroxides. pH oỉ a 2% solution in 
water is 5.4 to 6.1. Protect hom light.

Ưses and Administration
L-Methionine is an essential amino add that is induded in 
oial dietaiy supplements and amino-add Solutions used ỉor 
parenteral nutrition (p. 2044.1). It enhances the synthesis of 
glutathione and has been used as an altemative to 
acetylcysteine in the treatment oí paracetamol poisoning to 
pievent hepatotoxidty; hovvever, the use of methionine as 
an antidote has be en largely superseded by acetylcysteine 
(see p. 116.2). It also lowers urinary pH and is used as an 
adjunct in the management oí urinary-tract inỉections, to 
ữeat renal calculh and to reduce irritation oỉ the skin caused 
by urine. Methionine i$ also used as an adjunct in the 
ữeatment oỉ liver disorders, and high oral doses have been 
given as a loading test in the assessment of hyperhomo- 
q^steinaemia (below).

The literature relating to the use of methionine in 
paracetamol poisoning is, in general, impredse as to the 
ỉorm oi methionine used. In the UK, the usual dose of 
methionine is 2.5 g orally every 4 hours for 4 doses starting 
less than 10 to 12 houis after ingestion oi the paracetamol. 
For doses in children, see below. Preparations containing 
both methionine and paracetamol have been ỉormulated ỉor 
use in situations where overdosage may occur.

To lower the urinary pH during chronic urinary-tract 
inỉectíons or to ưeat renai calculi, a usual oral dose of I- 
methionine 0.5 to ỉ g is given 3 times daily. 

Acetylmethionine has also been used.

Administration in chiklran. Methionine is induded ừ 
amino-aád Solutions used for paienteral nutxition in chil 
dren; it has also been used as an antỉdote in the ơeatmen . 
oỉ paracetamol poisonỉng, but has been laigely supersedec 
by acetylcysteine.

For paracetamol overdose, children under 6 yeais oỉ age 
can be given an oral dose oỉ 1 g methionine every 4 hours 
for 4 doses starting less than 10 to 12 hours aỉter ingestion of 
the paracetamol. Children aged 6 years or over can be given 
the adult dose, see above.

Hyperhomocysteinaemia. Methionine is metabolised tc 
homocysteine and an oral methionine-loading test is usec 
in the assessment of hyperhomocysteinaemia which ha: 
been implicated in the development of several disorderỉ 
induding cardiovascular disease (see p. 2063.3) and psy- 
chiatric conditions such as Alzheimer's disease and depres- 
ãon (see p. 2046.3). Aỉthough lasúng homocysteine mea- 
surements can be used to diagnosis 
hyperhomocysteinaemia, about halí of patíents have nor- 
mal íasting homocysteine but an elevated concentration 
aíter a methionine-loading test,1 which could indicate vit- 
amin B6 dehdency or a genetic mutation in the enzyme 
involved in the metabolism of homocysteine.2 An oral 
dose of L-methionine lOOmg/kg is given and plasma 
homocysteine concentrations measured about 6 hours 
post-dõse.IJ

1. van der Gríend R. tí al. Posưneihionioe-load homocysteine deiermina- 
[ỉon ĩor the diagnosiỉ hyperhomocysteinaemia and effìcacy of 
homocysteine lovverìng treatraent regỉmens. VascMed 2002; 7: 29-33.

2. Herrmann w, fí ai. Hyperhomocysteinaemia: a crítical review oí oỉd and 
new aspects. Cun DtuịỊ Metab 2007; 8: 17-31.

Adverse Effects and Precơutions
Methionine may cause nausea, vomiting, drovvsiness, and 
irritabĩlity. Methionine can cause addifìcation of the urine 
and blood. ỉt should not be used in patients with addosis, 
hypemricaemia or hyperuricosuria, uric add- or cystine- 
containing renal calculi, or metabolic disorders such as 
oxalosis, homocystinuria, or hypermethioninaemia. 
Methionine may aggravate hepatic encephalopathy in 
patients with established liver damage; it should be used 
with caution in padents vvith severe liver disease.

High-dose regimens. High doses of oral methionìne (5 to 
40 g daily for up to 2 months) have predpitated psychotíc 
symptoms ừi schizophrenic patients, although doses of 
10 g have been gi ven to healthy subjects vvithout signih- 
cant adverse effects. Dizziness, drovvsiness, polyuria, and 
changes in blood pressure were reponed in a comrolled 
study of padents with cardiovascular disease given the 
methionine-loading test (see Hyperhomocysteinaemia, 
above). A [atality has been reported after a methionine- 
loading test in which the subject was thought to have 
been given about 10 tímes the intended dose.

Methionine is metabolised to homocysteine, high levels 
of vvhich have been assodated with cardiovascular disease 
(see p. 2063.3) and psychiatric conditions such as 
Alĩheimei^s disease and depression (see p. 2046.3). There 
is no evidence to suggest that dietary intake oỉ methionine 
causes vascular damage, and although the high doses used 
in the methionine-loading test result in endothelial 
dyshinction, this eỉfea is acute and so a singỉe test is 
thereíore deemed unlikely to be haraưul.1

1. Garlick PJ. Toxiáry of methionine in humans. J Nutr 2006; 136 (suppỉ 
6): Ỉ722S-1725S.

Interactions
Methìonine may be adsoibed by actívated charcoal and the 
efíea of oral methionine may be reduced ư they are given 
togetber. Methionine is an urinary ađdiher and may 
increase exposure to drugs that undergo tubular reabsorp- 
tíon in addic urine, such as some antìbaaeriais.

Dopanúnergks. For reỉerence to the antagonism oỉ the 
antíparidnsonian eSect of levodopa by methionine, see 
Nutritíonal Agents, under Interactions of Levodopa, 
p. 907.3.

Pharmacokinetics
Methionỉne is well absorbed from the gastrointestinal tract. 
It is metabolised in the liver to S- adenosylmethionine 
(ademetionine, p. 2429.3) and then homocysteine. 
Homocysteine is then either remethylated to methionine 
or forms taurine and cysteine (a precursor of glutathỉone). 
Methionine has a halí-liỉe of about 1 to 1.5 hours. About 5 
to 10% oỉ a dose is excreted unchanged in the urine and 
about 80% is excreted as an inorganỉc sulíate.

Preparations
Proprietory Preparatíons (details are given in Volume B)
Single 'mgredmii Preporatìons. Austrtứ.: Methrúnet; Austria: 
Admethin; China: Bai Fu Xã (ẽ& tl); Qi Cun (#??); Xin Yuan

All cross-reíerences reíer to entries in Volume A
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Da (AdSỈẺ); Ger.: Admethint; Admol; Methiotranst: Urol 
methin; Gr.: Urosamine; Rus.: Eslidine (ScmuuiH); Switz: Atí- 
methin; USA: M-Caps; Uradd.
MulH-ingrndìent IVapornBons. Arg.: Cistidac Cistimax; Dial-ND; 
Gasưicur Levantoi Procaina; Piel Vttak Tricomax; Triconal; Val- 
catil Max; ValcatU Plus; Valcatil' AustraL: Berberis Complext; 
PM Syrin; Braz.: Abder; Anekron; Biohepaxt; ChobaSg; 
EnteroSgon; Epatívan: Epoclen Extrato Hepatico Composto; 
Hepalin; Hepatox; Lisotox; Metiocotin BI2; Metíocolin Com- 
posto; Necro B6; Panvitrop; Regenom; Silimalon; Xantinon 
BI2; Xantinon Complex; CantuL: Betagard; Emulsi Pactors; 
Fonnula AOt; Fonnula ICf; Formula VIRf; Hepaúcol; Right 
Choice PMỷ; chile: Vancux Plus; Vantux; Chiiur. Bao Jỉa Wei 
(<*¥*); Bei Xin « 8 Í) ; Bo shị Duo An ( » £ £ $ ) ;  Fu Er Jian 

Gan Du Xin c& aữ); Neo-Minophagen c  {HI8); 
Tían Qỉ (^IÊ); Wei Bi Lại (#:&*); Wei Ding Xi Wei
Li (&7j); Xi Bi Kang (ffitfcií); Yi Weì (# $ ); Fr.: Anacaps tri- 
Actìv; Anacapst; Forcapil; Lobaraine-Cysteine: Nivabetoit; Ver- 
rulyse-Methionine; Ger.: Men Spezial Dragees Nf; Hong Kong: 
Lipochol; PUíood: Revicon; Super Vita Vim; Hung.: Forcapil; 
Revalid; India: Alnacen Beminal: Delage; Dexia; Enerịex: 
Pevastin Plus; Fibrotin; Furópii-L,' Gardian; Inpro; Livobion; 
Livobion; Lycostar-CM; Namsaỉe; Neuorosec Pamela; Paiasale; 
Indon.: BIO-EPLt; Cami Plus; DPM; Lipagent; Meứũcok 
Methioson; Vionin NF; Vtonin; IrL: Antox; ItaL: Biomineral 
One; Biomineral Plus; Biophase Complext; chiton; Detoxỉcon; 
Lipoenergy; Vitteolux; Maỉaysia: Revicon; Revital; Mex.. Lipo- 
vỉũsi-On Phũipp.: ALAnerv: Arcosttongt; Biomix; EaergeL' 
Reiuvenex; Revieon Forte (Improved); PoL: Methiovitt; Reva- 
lid; Rus.: Decamevit Cflexa»teBHT); Remaxol (PeMascon); Selmevit 
(CeaMCBHT); S.Afr.: Hepavỉtet; singapore: Revicon; Vitiron; 
Spain: Derưase; Epitelizante; Switz.: Mechovỉtt; Vltiron; Thai.: 
Lipochol; Liporon; Revicont; Vita Multicap; Vitop; UK: Antox; 
Lipoưopic Pactors; Paradotet; PiMood; ukr.: Decamevit 
(HexauesKT); Detoxil UỊeroKcxn); Hepahealth (renaxenc); PM 
Sirin (IIM Chphh); Quadevit (Kaaaeam); Revalid (Pesamut); 
Vltrum Beauty (Btnpyu Euơih); Vitxum Beauty Elitẽ (Bmpykt 
Euoth 3jdct); USA: AỊnino-Cerv; GeritoL' Liponok Methaưopic.

Methyithioninium chloride
ỊBAN, HNNI
Azuf de Metìleno,- 8feù dẹ Méthyiène; Kẹkit metylenovvy; Blu 
di Metiịểne; CLBạsic Bluẹ 9, Qoruro de mebỊtiqnínio; Coioụt' 
Index No. 52015; Methyieenblauvv; Methylenblât; Methyịert- 
blau; Methylene Blue;Mẹthylenii Caeruleum; Methylthiọninii 
Chlòridum; Methylthioniníi Chloridum. Hydricum; 
Méthylthioninium, Chlorure de; Methylthioniniurnchlorid; 
Methýlthioniniurrpchlonđ hýdrát; Métileọ Maviặg. Metiltioni- 
nio chioridas Metilttóniriia óorure; Mẹtilảbníniố, dQtụro de; 
Metìltionin-klọiid; Mềtyleenisininén; l^t^enblátt-Ạỉrẹ^Ịen-' 
blảtt; Mètylotióninióvvy chlorệk; Metyltìỏniniũmklorid; 
Nitetyylitịoniniumldòndi; Schuỉtz No. 1038; Teữamethytthk^ 
nine ữiloride ’ Trihydrate; MeĩvưiTviOHMHiií) XnopMAÌ' Mẽrò- 

ỊẠeHOBbiA Cmhmìí; MerwieHÓ8MM CmhĩS.
3,7-Bís(dimeứiylamino)phenazathionium dĩloride trihydrate. 
C,sH,8aNiS3H2Ọ=373.9 ' ^
C45-r— 6ỉ-73.-4 (anhydrous methyíthioninium chloride); 7220- 
79-3 (mẹởtykhìonịniúm dỊịoridé trihycỊrơte),, ■' -
ẠTC —  V03ABỉ7; V04CG05.
ATC Vet —  QV03ABT7; QV04CG05.
um  — T42P99266K (methylthionmium chbride trihydrate);
8NAP7826UB (anhydrous méthylthioniniụm chloride).
NOTE. Commeràaỉ methylthioninium chloride may amsừt of the 
double chloride of títramethytíhionine and zinc, and ừ not íuitable 
for mcdicinat use.

The name Rember has been used as a trade mark for
methylthioninium chloride.
Phanmacopoeias. In Chín, and US: in Eur. (see p. vii) (as 
xH20); in Int. (as anhydrous or 3HjO).
Ph. Eur. 8: (Methylthioninium Chloride). A dark blue. 
crystalline powder with a copper-coloured sheen. or green 
crystals vvith a bronze-coloured sheen. Soluble in water; 
siightly soluble in alcohoi. Store in airtight containers. 
Protect from light.
USP 36: (Methylene Blue). Dark green crystals orcrystailine 
povvder vvith a bronze-like lustre. Is odouriess or practícally 
$0 . Solutions in water or alcohol are deep blue in colour. 
Soluble 1 in 25 of water and 1 in 65 of alcohol; soluble in 
chlorolorm. Store at a temperature of 25 degrees, excursions 
permined between 15 degrees and 30 degrees.

Uses and Administration
Methylthionlnium chloride is a thiazine dye that is used in 
the ữeatment of methaemoglobinaemia. ỉt is also used as an 
antiseptic, as a bacteriological stain, as a đye in diagnostic 
procedures or surgery, to prevent urolithiasis, and for viral 
photoinactivatìon in some plasma Products.

Methylthỉoninium chloride is given intravenously or 
orally. The 1% solution for ínjection can be given oraỉly 
after dilution; 5 to lOmL is diluted in 100 to 200mL of 
vvater. It can also be applied topically; the blue colour can be 
removed from the sknĩ with hypochlonte solution.

In patients with methaemoglobinaexnia, therapeutỉc 
doses of methylthioninium chloride can lower the levels of 
tnethaemoglobin in the red blood cells. It actívates a 
nonnally donnant reductase enzyme System, which ređuces 
the methylthioninium chloride to leucomethylene blue that 
in tum is able to reduce methaemoglobin to haemoglobin. 
Hovvever, in large doses methylthioninium chloride can 
itseU produce methaemoglobinaemia and methaemoglobin 
concentratíon should thereíore be doseỉy monitored duxing 
treatment. Methylthioninium chloride is not eííectìve for 
the neatment of methaemoglobinaemia in padents with 
G6PD dehdency and is potentially harmíul (see p. 1560.2).

In the treatment oi acute methãemoglobinaemỉa, such as 
in nitrite poisoning, methylthioninium chloride is given 
intravenously as a 1% solutíon in doses oỉ 1 to 2mg/kg 
injected over several minutes. A repeat dose may be given 
after 30 to 60 minutes ií required. A maximum totaỉ dose oỉ 
7 mg/kg has been suggested. Doses are calculated from lean 
body-weight. It may also be used for the maintenance of 
chronic or inherited methaemoglobinaemia in oral doses oỉ 
up to 300mg daily.

When methylthioninium chloride is used as a diagnostíc 
aid for ũstula detecđon. 1 to 3mL oỉ a 1% soludon is 
injected into the opening and the appearance o{ blue 
discoloratíon in the surrounding tissues noted. Similar or 
more dilute Solutions have been used to aid sentinel lymph- 
node biopsy (see below). To stain the parathyroid glands, a 
dose of 5mg/kg is diluted in 500 mL of sodium chloride
0.9% or glucose 5% and iníused intravenously over 1 hour.

Methylthioninium chlorìde has a mildly anóseptíc actíon 
and has been given orally in minor urinary-tract iníections 
and to prevent urolithiasis. It is also induded in some 
preparations intended íor applicatíon to the eye, mouth and 
pharynx, and skìn.

Methylthioninium chloride has been used in the 
diagnosis of ruptured amniotíc membranes (but see 
Pregnancy under Adverse Effects and Precautions, 
p. 1560.3). It was ỉormerly used in a renaỉ-function test.

Administration in children. Methylthioninium chloiide is 
useđ in children ỉor the treatment oỉ methaemoglobin- 
aemia in the same doses as adults, see Uses and Adminis- 
tration, above. It has been suggested that the metabolism 
oỉ methylthioninium chloride to leucomethylene blue ìs 
likely to be less eỉBdent in neonates, and some countríes 
đo not recommend use in inỉants under 4 months of age.

Dementia. The aggregation oí tau protein Blaments in the 
brain is believed to be assodated vvith the development of 
cognitỉve symptoms in Alxheime^s disease (see Dementia, 
p. 388.1). Methylthioninium chloride, vvhich is thought to 
dissolve and prevent such aggregations, is under investiga- 
don in the management of Aỉxheime^s disease.
Reíerences.

1. Oz M. et ai. Methỳlene bỉue and Aỉzbeùner's disease. Biochem Pharmacoỉ 
2009: 7«: 927-32.

Ghitaríc ociduría. Glutaric adduria type n  is a metabolic 
disorder assodated with a deũdency of electron-transíer- 
ring Eavoproteins involved in the metabolism of amino 
adds and ỉatty adds. Treatment may involve diets low in 
íats and protein, and some success has been reported with 
ríboQavin. Methylthioninium chloride may also be. of ben- 
efit since it may act as an elecưon acceptor, and a 
response has been seen in an infant‘ vvith neonatal glut- 
aric adduria type n. An assodation has also been noted 
benveen encephalopathy due to Hosỉamide neurotoũdty 
(see EKects on the Nervóus System under Adverse ESects 
of ưosíamide, p. 806.3) and glutaric adduria. possibly due 
to inhibition of clearon transport by a metabolite of ifosf- 
amide. Methylthioninium chlotide has thereỉore been 
tried for both treatment and prevention of Uosíamide neu- 
rotoxidty; however, conílicting results have been 
reported2'4 and its role remains undear.7

1. Harpey J-P, et ai. Mcthyỉcnc-blue ỉor riboữavinc-unresponsỉve 
glutaricadduria type □. Umctt 1986; ỉ: 391.

2. Kđpíer A. et aỉ. Prophylaxỉs and revcrsal of ưosỉamỉde encephalopathy 
wỉth methyiene-bỉue. ùmceí 1994; 343: 763-4.

3. ZulUn GB. et ai. Methyỉene blue for ưosíamide-assocỉated encephaỉo- 
pathy. NEngi JM ed 1995; 332: 1239-40.

4. Pclgrims J, et ai. Metbyỉene bỉue ỈỊ1 ihe ưeatment and pieventỉon oí 
Ưosỉamỉde-ỉnduced encrphalopathy: report of 12 cases and a revicw oỉ 
the Uteramre. B rJ Canar 2000; 82:291-4.

ỉ. Brundlo K eia l. ỉfosfamide-rdated encephalopathy in elderiy patients: 
report a i five cases and revỉew o i tbe Hteratore. Dntp AgởtỊ 2007: 24: 
967-73.

6. Sweiss KI, đ a i Encephalopathy aỉter hỉgh-dose iỉodamỉde: a 
retrospecrivc cohort study and review of the lỉtenture. DruỊ Safety 
2008; 31: 989-96.

7. Patel PN. Methyỉene bỉue ỈOT mầĩítgemeat ơi Uosùmidc-mduccd 
encephalopathy. Artn Pharmaeoơưr 2006; 40: 299-303.

Hypotension. Excess nitric oxide producdon leading to 
peripheral vasodilatation may be involved in the patho- 
genesis oỉ hypotension assodated with several conditìons 
and it has been suggested that methyithioninium chloride, 
vvhich is a guanylạte cydase inhibitor, may block the 
eHects of nitric oxide and increase blood pressure ỉn such

cases. Studies1-2 in patỉents with septic shock, induding 5 
neonates1 with te&ãctory hypotension assumed to be due 
to sepsis, havẹ suggested tbat methylthioninium chloride 
increases blood pressure and improves dssue oxygenation, 
although no môrtality beneBt has be en íounđ. A subse- 
quent systematic tevietv4 noted that although there was 
evidence oỉ improvement in haemodynamic parameters it 
vvas mainly ỉrom observational studies, and that there was 
a lisk of vvorsening respiratory íunction. ư  such treatment 
were to be used, an initial intravenous bolus dose oỉ 
2mg/kg was probably appropriate.

.Theie have also beẽn reports of the successíul use oỉ 
methylthioninium chloride in patients with anaphyỉactic 
shock.1 hypotension assodated with haemodialysis,4 
vasopỉegia after cardỉac surgery,7 and severe hepatopuỉ- 
monary syndrome,* all of which may involve increased 
nitnc oxide production. However, the role oỉ methylthio- 
nininm chloride ỉn these condỉtions is not established.9

The usuaỉ management oỉ shock is discussed on 
p. 1279.3; anaphylacdc shock should be treated with 
adrenaline, as discussed on p. 129332.

1. Preỉser J-C ct aL Methylene Uue admỉnistiation ỈĐ sepdc shodc a 
dinỉcaỉ txiai. Cní Can MÙ 1993; 23: 239-64.

X Kirov MY, tt  aL bthision of methyỉene blue ỉn hụman sepcỉc shodc a 
pũot, randomỉxed. controQeđ stuđy. Crit Can Miầ 2001; 29:1860-7.

3. Drỉỉcod w, a  aL Effect ai mechyỉene bỉue oa nbãOOTY aeoaataỉ 
hypotensỉon. J Paữatr 1996; 129: 904-8.

4. păđuũo CA. a  a i Methylene blue íor the treatment oỉ septỉc shock. 
Pharmaeothtraựỵ  2010; 30: 702-13.

s. OUvỉera Keto AM, tt  al. Methylene blue: an efiecthre treaỉment ỉor 
contrast medlum-ỉnduced anaphyỉaxỉs. M tắ Sà Monừ 2003; 9ĩ CSỈ02- 
CS106.

6. Peer G. a  ai. Methylene blue, a nỉtxỉc oxỉde ỉnhlbitor, prevents 
haemođlaỉysis hypotenslon. Nephrol Diaỉ Tramplant 2001; 16:1436-41.

7. Levỉn Rỉ* tí a i Miethylene Uue reduces mortalỉty and moibidỉty in 
vasopleglc patỉents aỉtẽr cardỉac surgery. A m  Thorae Siaỵ 2004; 77; 496- 
9.

8. Schenk p, tí aL Methyỉene bỉue ỉmptoves the hepatopulmooary 
synđrome. A m  ĩnum  Med 2000; 133: 701-6.

9. S tawỉdđ SP, tí  ai. Methyỉene btae and vasoplegỉa: who, when, and how? 
Mitù Rcv Med Chem 2008; 8:472-90.

tfosfamide encephalopathy. See Glutaric Adduria, above.

Lymph node biopsy. Methylthioninỉum chlotide is used as 
an altemative to other blue dyes as an adjunct in the iden- 
tỉãcatìon and biopsy of sentinel lymph nodes in cancer 
patients, particularly in breast cancerM but also in those 
with gastrointestínal tumours,’ or malignant melanoma.4

TypicaUy, the dye has been injeaed asupto 5 mL oỉ a 1 % 
solutíon, but in breast cancer padents inSỉtratìon into the 
subareolar area of a more dilute soludon, such as a 0.125% 
solutioa is eãectíve and may be assodated with fewer 
complicaáons.2-3 (For mention oí necrosis assodated with 
use in sentinel node biopsy see p. 1560.3.)

1. M ra n n u  Ỵ .etaL  Propeittes and charactnUda of the dyes inịected to 
assist axỉBary sentínel node ỉocaiỉaatíon ỉn breast surgery. BŨr J SuTỊ 
Oncoỉ 2006; 32: 381-4.

2. Zakarỉa s, tí al. Saíety and technỉcal success of methylene bhie dye ỉor 
tympbadc mappinc in breast cancer. Am J Surg 2008; 196: 228-33.

3. Matheỉin c. tí aỉ. Meỉhylene blue dye, an ãccurate đye íor semỉnel 
ỉynq>h node identUicatỉon ỈD earỉy breast cancer. Antìcanar Ba 2009; 29: 
4119-25.

4. East JM, tí  al. Sentineỉ ỉymph node biopsy ỉor breast cancer usỉng 
ntethyỉene bỉue đye numỉests a shon learaỉng curve among experienced 
surgeons: a prospective tabuỉar cumuladve sum (CUSUM) anaỉysis. BMC 
Surý 2009; 9: X

5. Soõi M, tí al. A prospective trial compatỉng 1% ỉymphazurin vs 1% 
methyỉene blue in sendneỉ lymph node mapping oỉ gastroỉntestỉnal 
tumon. A m  Sutị Onal 2009; 16: 2224-30.

6. Lỉu Y, tí  aL A  randomóed study comparỉng the eữeaỉveness oi 
methylene blue dye vvith lymphaiurin blue dye ỉn sendneỉ lymph node 
biopsy for the treatment of cutaneous meỉanoma. A m  SurỊ Oncoỉ 2008; 
13: 2412-17.

Methoemoglobinaemia. Methaemoglobinaemia is a rare 
disorder oỉ the blood in vvhich there is an increase in the 
proportion of haemoglobin present in the oxidised íorm. 
Inhented methaemoglobinaemia may be due either to a 
deBdency of methaemoglobin reductase or to a sưuctural 
abnormality of haemoglobin.1 Acquired methaemoglobin- 
aemia may be caused by drugs1-1 õr Chemicals that oxidise 
haemoglobin, induding nitrates and nitrites, sodium niưo- 
prusside, dapsone. suUonamides, phenacetin, and some 
iocal anaesthetics su ch as prilocaine; it may occur as a 
result of direct administratíon or occupatíonal3 or envứon- 
mental exposure. Exposure to low doses over long periods 
may lead to chronic methaemoglobinaemia vvhereas large 
doses may lead to an acute eữecL

Methaemoglobinaemia has a proíound eỉfect on oxygen 
transpon by the blood; there is an ỉncrease in oxygen 
aỉBnity leading to reduced tissue delivery and varyìng 
degrees of cyanosis. The presence of symptoms depends 
upon the degree and rapidity oí methaemogỉobin 
{ormation. Chronic mild methaemoglobỉnaemia is generally 
well tolerated although padents may appear cyanodc. Acute 
methaemoglobinaemia, particularly where methaemoglo- 
bin levels exceed 20%, is assodated vvith dyspnoea, 
headache, malaise, giddiness, and altered mental State; 
methaemoglobin levels above 50% may lead to vascular 
collapse, cõina, and death.

The Symbol t  denotes a preparation no longer actively marketed
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Patients with inherited methaemoglobinaemia are 
usually asymptomatic but treatment may be given ỉor 
cosmetic purposes to reduce the cyanotic skin colour. 
Patients with reductase deStíency generaUy respond to oral 
therapy with drugs that promote the reduction of 
methaemoglobũi to haemoglobin, such as ascorbic add, 
riboĐavín, or methylthioninium chloride; methylthioni- 
nium chloride may also be given intravenously. Patients 
with structuial abnormalities oỉ haemoglobúi do not 
respond. ỉn acquired methaemoglobinaemia the causatìve 
agent should be identiỄed and removed. Chronic or mild 
cases may not require treatment but acute symptomatic 
methaemoglobinaemia may be Uíe-threatening and patients 
should be given intiavenous methylthioninium chloride, 
along with oxygen and other supportive therapy as 
requứed. Toãdty is uncommon with methylthioninium 
chloride but it should not be used íor methaemogỉobin- 
aemia due to the use oỉ nitrites ỉor cyanide poisoning since 
increased toxidty may result (for debate about its use after 
chlorate poisoning, see Adverse Effects and Precautions. 
below). Severe methaemoglobinaemia may require 
exchange ưansíusion; exchange ưansíusion vvith haemo- 
dialysis is the ơeaạnent of choice in patienis vvith acute 
methaemoglobinaemia and haemolysis. Hyperbaric oxygen 
therapy has also been suggested in severe cases. Ascorbic 
add is not useỉul in the acute situation since it acts too 
slovvly but it may be of beneht where maintenance therapy 
is requữed.

1. do Nasdmento TS, tí aỉ. Methemoglobinemia: írom diagnosư 10 
ưeatmenL Rev Bros Anataioỉ 2008; 58: 657-64.

2. Coỉeman MD. Coỉeman NA. Dnig-mduced mcthaemogỉobinaeraia: 
treatniem issues. Drug Safety 1996; 14: 394-405.

3. Brađberry SM. Occupatíonaỉ methaemogỉobinaemỉa: mechanisim oí 
productíon, ĩeaturcs, diagnosỉs and manageroent induding the use of 
methylene bỉue. Toxicol Rev 2003; 22: 13-27.

ADMINỈSTRAnON. In acute methaemoglobinaemia, 
methylthioninium chloride is usually given by intravenous 
bolus injection, but repeated doses may be needed and 
condnuous inưavenous iníusion has also been used. 
Methylthioninium chỉoride was given at a dose oỉ 7.5 to 
lOmg/hour for 43 hours to control methaemoglobinaemia 
after dapsone poisoning.' The patient had responded to 
two bolus doses oỉ lOOmg but methaemoglobinaemia had 
subsequently increased again ovving to the long half-life of 
dapsone. Additíonal therapy induded repeated doses of 
actỉvated charcoal. A dosing schedule for metbylthioni- 
nitun chloride of 1 to 2mg/kg as a bolus íollovved by a 
continuous iníusion at an initial rate oí 100 to 150micro- 
grams/kg per hour was suggested. Others have íound that 
contỉnuous inhision oỉ methylthioninium chloride was 
more eữective than intennittent iníusion in a small num- 
ber of children with dapsone-induced methaemoglobin- 
aemia.2

Methylthioninium chloríde has also been given 
successíully by intraosseous inhision for acute methaemo- 
globinaemia ỉn an inỉant in whom attempted intravenous 
access £ailed.J

1. Dawson AH. Whyte ỈM. Management of dapsone poisoning complicaied 
by methaemoglobinaemỉa. Med Taácoi Advme Drug Exp 1989; 4:387-92.

2. prasad 8 .d a i. Dapsone induced methemogỉobỉnemia: imermittent vs 
coatỉnuous intnvenous methylene bỉue therapy. ĩndian J Ptdiaơ 2008; 
75: 245-7.

3. Hennan ML tí a i Methyỉene blue by inưaosseous iníusion íor 
metbemoglobinemia. A m  Emerg Med 1999; 33: 1 ỉ 1- 1 3.

Photodynamk therapy. Methylthioninium chloride is a 
photosensitiser and, as well as being used for bacterial, 
fungaL and viral photoinactivation.1 has also been tried in 
photodynamic therapy (PDT) for various reừactory condi- 
tions. It has been applied topically for PDT of oral Iỉchen 
planus,2-1 plaque psoriasis,4 acne vulgaris,5 and herpes sim- 
plex.4 ỉt has also been injeaed into leãons for PDT oi 
Kaposi's sarcoma7 (íor íurther discussion of PDT and its 
use in malignancy. see p. 849.1).

1. Bỉd MA- Pbotodynunic tbenpy of baacrial and tungal bioíilm 
inỉcctknu. nahcdt Met Biol 2010; «35:175-94.

2. Aghahosscĩni F. el al. Treamien; o i oral licben planus with 
phocodynamic thenpy mediaied methylene biue: a case report. Mté 
O ní pâol Onl Or Bucal 200«; 11: E126-E129.

3. Aghahoneỉnỉ F, tí aL Metbylene bhie-medỉated photođyiuroic therapy: 
a possíble ahenudve treatmcnt ío t oral llchen plasus. Lasm Sutị Mtà 
2006; 3& 33-3.

4. Salah M, a  aL Methylene blue mediated phoiodynamic thenpy for 
re isu n t pUquc psoriũỉs. J Dtuịs Dermatol 2009; i;  42-9.

5. Fadel M, tí al. Liposoma] mnbylcne blue hydrogel íor selective 
pbotođynamic therapy of a a u  vulgaris. J  Drup Dtrmaul 2009; S; 983- 
90.

6. Marottỉ J. e  aỉ. Photodynamic thenpy a n  be eSeciive as a treaunent for 
herpes súnplex labỉalis. photơmed Laser Sutị 2009; 27; 357-63.

7. Tardivo JP. tí al. New photodyiumic thenpy protocoỉ to treai AIDS- 
related Kaposfs sarcomã. Pheũmed Lastr íiiiý 200«; 24: 523-31.

Priapism. Priapism is usually treated vvith corporal aspira- 
tion or intracavemosal vasoconstrictors (see under Uses of 
MetaraminoL p. 1430.2). There have been reports1'5 of the 
successíul use oỉ intracavemosal methylthióninium chlor- 
ide, particulaiiy in patients vvith drug-induced priapism; it 
iỉ thought to act by blocking the vasodilator eílects oí 
nltric oxide. However, penile neaosis has occuưed4 after 
the use oỉ methylthioninium chloride and it should prob-

ably be avoided in patients with corporal Bbrosis; aspừa- 
tion oi methylthioninium chloride about 5 minutes aỉter 
injection has been suggested.13

1. Steen WD, Selby JB. Use of methylene bhie and selectỉve emboỉỉxatỉon 
of the pudendal artery íơr hỉgh flovr priapỉsm reỉmciory to medỉcaỉ and 
surgỉcal treatmentỉ. J Uroi (búỉtìmoTt) 1991; 146: 1361-3.

2. deHoQJD, ết al. Altenudve approacbes to the management of piiapỉsm. 
In tJ  Impot Ha 1998; 10:11-14.

3. Maitừiex Portiỉlo FJ, et a l Metbyỉene Mue as a successhiỉ treatment 
aỉtemative ỉor phaxxnacoỉogỉcaỉỉy ỉnduced prỉaptsm. Bur Urol 2001; 39: 
20-3.

4. Hũbỉer J , et ứL Methyỉene bỉue as a mcans of treatmem for prỉapísm 
caused by ỉntracavemous lnjectíon to combat erectOe dyshinctỉon. bit 
UroỊNepkrol 2003; 35: 519-21.

5. Passavantỉ G, ít aL From metbyỉene bỉue (methylthionỉne diloríde) to 
AJ*Ghorab procedure: the therapy oi priapism (our experỉence). Ardĩ ỉtal 
Uroi Anấrol 2009; 81: 242-4.

6. Mejean K etứ l. Rr. Use of methyỉene blue and selective embolixation oí 
the pudendal anery íor hígh flow priapỉsm reíraaory to medlcal and 
5UTgỉcaỉ treatments. J Uroỉ (Baltimơre) 1993; 149: 1149.

Adverse Effeds and Precautions
Aỉter high iniravenous doses, methylthioninium chloiide 
may cause nausea. vomiLing. abdominal and chest pain, 
headache, dizziness. men ta 1 conlusion, proíuse sweating, 
dyspnoea, and hypertension; methaemoglobinaemia and 
haemolysis may occur. Haemolytic anaemia and hyperbilir- 
ubinaemia have been reported in neonates aíter inưa- 
amniotic injection.

Oral use may cause gasưointestinal disturbances and 
dysuria. Rash and a buming sensation have been reported 
with intravenous use and large doses are irritant to the 
urinary traa. Necrosis, abscesses, ulceration, and thrombo- 
phlebitis have also occurred aỉter injection; subcutaneous 
use is not recommended. It ỉhould also not be given by 
intrathecal injection as neural damage has occurred. Inưa- 
articular injection has resulted in eííusion in the joint.

Anaphylactic reactions have occurred vvith methylthio- 
ninium. Other adverse eữects indude hypotension and 
arrhythmias.

The drug impans a blue colour to saliva, urine, íaeces, 
and skin, vvhich may hinder a diagnosis of cyanosis. Use 
may result in an underesómation of the oxygen saturation 
reading in pulse oximetry. Methylthioninium chioríde may 
also cause a ỉalse positive result in the phenolsuUonphtha- 
lein excretion test. EÍIects on the nervous System may 
impaữ the patient's ability to drive or operate machinery.

Methylthioninium chloride should be used with caution 
in paóents with renal impairment and is not recommended 
in patients vvith G6PD deGdenqí (see below). Methylthio- 
ninium chloríde is used to treat methaemoglobinaemia but 
in large doses it can itseU produce methaemoglobinaemia 
and methaemoglobin concentration shouid thereỉore be 
dosely monitored during ưeaunent. Haemoglobin concen- 
traóons should also be monitored with long-term use as 
anaemia may occur. Methylthioninium chlotìde should not 
be used to ưeat methaemoglobinaemia induced by sodìum 
nitrite during the treatment of cyanide poisoning, since 
cyanide binding wlll be reduced with resultant increased 
toxidty. Caution is required in methaemoglobứiaemia due 
to chlorate poisoning as chlorate ínactivates G6PD redudng 
the eữicacy of ưeatment; there is also a risk of 
methylthioninium chloride catalysing chlorate to chlorite, 
increasing the production oí methaemoglobin.

AniBne poisoning. It has been suggested1 that methylthio- 
ninium chloríde should be used with caution in the ưeat- 
ment oí aniline-mduced methaemoglobínaemia since it 
may predpitate Heinz body íormation and haemolytic 
anaemia. Methylthioninium chloríde may reduce methae- 
moglobin concenưaãons, but repeated doses could aggra- 
vate haemolysis vvithout hirther redudng methaemo- 
gỉobinaemia.

1. Harvey 2W. Keirt AS. Studies of the eữìcacy and potemiaỉ hazards oí 
methylene blue iherapy ữi aoiUne-induced methaemogỉobinaemía. BrJ 
Haemaíol 1983; 54: 29-41.

Effeds on mental hmdion. For reports oi encephalopathy 
and CNS toxidty assodated with the use of methylthioni- 
nium chloride see Interactions, p. 1561.1.

GÓPD defider*cy. Methylthioninium chloride is not eííec- 
tive ỉor the ưeatment of methaemoglobinaemia in patients 
vvith G6PD de&dency as they have a diminished capadty 
to reduce methylthioninium chloride to leucomethylene 
blue (which in tum reduces methaemoglobin to haemo- 
globin); ữeatment is also potentíally hannỉul as these 
padents are particularly susceptible to the haemolytic 
anaemias induced by methylthioninium chloride. 
Aithough most data support a risk of haemolytic anaemia, 
there have been reports of use in Aírican men with G6PD 
deữdency vvithout haemolysis.1

1. Youngster I. đ  ai. Medỉcations and glucose-6-phosphaie dehydrogenase 
deHdency: an evỉdence-based review. Drug Sđfety 2010; 33: 713-26.

HypersenshivAy. There are reports oí anaphylactic reac- 
dons, induding anaphylactíc sbock. with metbylthionỉ- 
nium chloride.1"4

1. Rzymskỉ p, et ai. Anaphyỉactk reactỉon to methylene bỉue đye after 
laparoscopỉc chromopẽrtubadon. Irtí J  Gynateol Obsut 2003; 81:71-2.

2. Dewachtỡ p, et al. Severe anaphyiactíc shock wỉth methylene bỉue 
InstỉBatíon. Anesth Analg 2005; 101: 149-50.

3. Jangjoo A. H đi. Anaphyỉaxỉs reactỉon a breast cancer patỉent to 
methylene bỉue durỉng brêast surgery wỉth sen tin eỉ node miỊ^)ỉng. Aơa 
Oncol 2010; 49: 877-8?

4. Nubret K  đ a i. Anaphylactíc shock to fresh*frozen pỉasma inacdvated 
with methylene blue. TratụỊuàon 201 ỉ; 51:125-8.

Necrosis. Necrosis bas occurred in padents with breast 
cancer aíter methylthioninium chloride injectìon for sentí- 
nel lymph node biopsy, 3vith skin and parenchymal necro- 
sis aỉter subdermal ứijeaion.' and skin and fat necrosis fol- 
lovved by dry gangrene aíter injectìon around the 
tumour.2

Penile necrosis has been reported after inưacavemosal 
injectíon of methyltbioninium chloride ỉor priapism, see 
above.

1. Reyes FJ, et ai. Cưmplicaúuns »f methyỉene blue dye in breast surgery: 
case repom and revìcw oỉ the lỉterature. J Cứỉtctr 2011; 2: 20-5.

2. Salhab M. a ai. Skin and fat necrosỉs oí the breasỉ [olỉovving methyiene 
bhie dye injection fur scmineỉ nodc biopsy ìn a patienỉ vvlth breast 
cancer. Int Sm m  Surg Oncoỉ 2005; 2: 26.

Pregnoncy. Although intra-amniotic injecdon of 
methylthỉoninium chlonde has been used 10 diagnose pre- 
mature rupture of íetal membranes or to identííy separate 
amniotic sacs in tvvin pregnandes, there have been several 
reports of haemolytic anaemia (Heữư-body anaemia) and 
hyperbiUrubinaemia in neonates who bad been exposed 
to methyltbioninium cblonde in the amniotíc cavity.1'7 In 
most cases, exchange ưansíusions and/or phototherapy 
were required to control the jaundice; in 2 cases photo- 
therapy led to a phototoxic reactíon.5-7 It has therríore 
been suggested3-* that the use of methylthioninium chlor- 
ide for detectíng premarure rupture of the membranes 
should be avoided.

Multíple ileal ocdusions have been reported in babies 
bom to mothers who had twin pregnandes and who had 
received methylthioninium chloríde by amniocentesis;4-9-10 
in some cases it was possible to determine that 
methylthioninium chloride had been injeaed into the 
amniotíc sac of the affected tvvin. Analysis oỉ data ữom the 
EUROCAT registries11 for 1980 to 1988, which surveyed 
pregnancy outcomes in 11 countries. lound a slighdy bigher 
risk of ileal and jejunal aưesia OT stenosis in tvvins regardless 
oí whether they had received methylthioninium chloride, 
but the use oỉ methylthiorúnium chloride was rare and no 
increased risk could be shovvn in babies exposed to it. 
Results from a retrospectìve cohort study12 also suggested 
that there was a higher risk of ỉetal death after 
methyltbioninium chloride íor midtrtmester amniocentesis 
in tvvin pregnandes. A review* bom the CDC concluded 
that tbe epidemiological etddence for the teiatogenidtỴ oỉ 
methylthioninium chloride was quite strong and advised 
that it should not be used íor midtrime|ter amniocentesis.

A turther dUBculty in using methyltbioninium chloride 
by amniocentesis for the diagnosis of premature rupture oỉ 
the membranes is that the resultant staining of the skin and 
mucous membranes oỉ the neonate hinders assessment of 
hypoxia, induding the use of pulse oximetry.,}

Althougb data on íirst trũnester exposure to intra-uterừie 
methylthionìnium chlonde are lũnited. there have been 
case reports with normal pregnancy outcomes.14

Oral methyltbỉonỉnium chloride was not assodated with 
an increased risk of maưormatìons during the first Dimester 
in 9 cases, or after the íirst trimester in 37 others.15

1. Coweti RM. tí al. Umoward neo iuu l cíícct ot inlraamnionc 
adminisưatíoo oí methyỉene blue. Obstet Gynaol 1976; 48 (suppỉ): 74s- 
75s.

2. Serou FT, etal. The meihylene-biue baby. lancrt 1979; U: 1142-3.
3. Crooks J. Haemolytic jaundice In a neonace aher intra-anưiỉoUc 

injectỉon ơf methylene blue. Ardt Dừ QÚĨ4 1982; 57: 872-3.
4. Nicolini V, Monnỉ G. Intestỉnal obsouctíon ỉn babỉes exposed ỉn utero to 

methylene blue. Lanat 1990; 336: 1258-9.
5. Pont R, et ai. Methylene bỉue-induced phototoxidty: an unreoognỉxed 

compticatỉon. Pediatria 1996; 97: 717-21.
6. Gauthier TW. Methylene bỉue-induced byperbỉlimbinemia in neonataỉ 

glucose-6-phosphaie dehydrogenase (G6PD) deãciency. J Maíem Fetal 
Med 2000; 9; 252-4.

7. George M. Methyỉene-bỉue-induced hyperbQinibinemỉa and photo- 
toxidty in a neonare. Clờĩ Ptdiatr ịPhilứ) 2000; 39:659-61.

8. Cragan JD. Tentogen updatr. methylene blue. Teratobgy 1999; 60:42-8.
9. van der Pol JG. a  ai. Jeịunal atresia reỉated to the use of methykne blue 

in genctíc amniocenteds in nrins. B rJ Obsưt Gytuưcoi 1992; 99:141-3.
10. Lancaster PAL ti a i Imra-amniotíc methylene bỉue and intestinal atresia 

ỉn twins. J Ptrinaĩ Mtd ỉ 992; 20 (suppi 1): 262.
11. Dolk H. Methyỉene blue and atresia or stenosỉs oi iỉeum and jẹjunum. 

Lanat 1991; 338: 1021-2.
12. Kỉdd SA. tí ai. Fetaỉ death aher exposure to methyỉene blue đye during 

nũd-tnmester amnỉocentesis ỉn twtn pregnancy. Premư Dittgn 1996; 16: 
39-47.

13. Troche BT. The methylene blue baby. N Engl J Mtd 1989; 320:1756-7.
14. Gerỉỉ s, tí ai. Laparoscopy and methylene biue intrauterỉne ỉnịectíon 

inunediately aíter undỉagnosed conceptỉon: eữect (Mì pregnancy and 
neonata) outcome. Bur J  Obsut Gymal Reprod Bioi 2004; 112:102-3.

15. Baíley B. Are there teratogenic rísks assodated with antidotes used in 
the acute management oỉ poisoned pregnant vvomen? Brrth Dtỷeơs Ra A 
ũinM ữl Teratol2003; 67: 133-40.

All cross-reíerences reíer to entries in Volume A
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Interactions

Serolonergic drugs. Methylthioninium chlorìde has been 
assoáated with reports oỉ encephalopathy and CNS toxi- 
d ty .1"4 These generally occurred when given intxavenously 
as a visualising agent for thyroid or parathyroid suigery OI 
for the management of unconưolled hypotension during 
cardiac surgery; all patients .had recently received seroto- 
nergic drugs such as bupropion, buspừont, domipramine, mir- 
tazapine, SSRIs. or venla/axùư,*-* and symptoms were con- 
sistent with serotonin syndrome.7 The MHRA in the UK 
thcrefore recommends that methyỉthioninium chloride 
should be avoided in patíents recently ưeated vvith such 
drugs.

1. Khan MAS. tf aỉ. Proỉonged postoperative aitered mentai status aỉter 
methylene blue míuòon durỉng parathyroideaomy: ầ case report and 
review ol the literaturr. Ann R càu Siưg Engl 2007; 89; W9-W11.

2. Sweet G. Sttndỉíord SB. M«hylene-blue*assodated encephabpathy. J
Am Coữ Surg 2007; 204:454-3.

3. Ng BK. a  ai. Serotonỉn syndrorae toỉlowtng methylene blu« iníuàon 
during parathyroideaomy: a case report and literature review. Can J 
Anaàtk 2008; 55: 36-41.

4. MHKA/CHM. Methylthioninỉum chỉoride (methylene bỉue): CNS 
toxỉtíty with serotơnergic drugs. ỮTUỊ Safèty Updau 2008; 1 (6): 5-6. 
Availabỉe ac http://www.mhra.gov. uk/home/ídcpIg?IdcService=GET_ 
EILEfrdDocNamc*CON2033510&RevisionSelectionMethod=LatestRe- 
leascd (accessed 19/07/08)

5. MHSA/CHM. Methylthioninium chỉorỉde (methyỉene biue): update OĐ 
CNS toxitíty with serotonergic dnigs. Drug Safcty Update 2008; 2 (9): 3. 
Avadabỉe ai: http://www.iiihra.gov.uk/honie/idcplg7IdcServiceaGET_ 
FILE&dDocName=C0NQ43810&RevỈJionSclectỉonMethod*:LatestRe- 
ỉeased (accessed 08/09/09)

6. Poỉlack G. tí ai. Parathyroid surgery and methyỉene Wue: a revỉew wỉth 
guideỉỉnes íor saỉe inưaoperaảve use. Laryngoscopt 2009; 119: Ỉ94Ỉ-6.

7. Hg BKW. Cameron AJD. The role of methyiene blue io serotonỉn 
syndrome: a systematic review. Psydtasơmatìa 2010; 51: 194-200.

Pharmacokinetics
Methylthioniniumx chloride is well absorbed from the 
gastrointestinal ưact and peak plasma concentrations occur 
about 1 to 2 hours after an oral dose. It is extensively 
distributed ỉn the tissues where it is reduced to 
leucomethylene blue (leucomethylthioninium chloride). 
Most of a dose is excreted in the urine, mainly as 
leucomethylene blue with smaller amounts of unchanged 
drug; there is also excretion Via the bile. It has a haư-Ufe of 
about 5 to 6.5 houn. Metabolism may be reduced in 
neonates (see Adminisưation in Children. p. 1559.2).
References.

1. Peter c  tí ai. Pharmacokinetícs and organ dismbuáon oỉ intravenous 
and oraỉ methylene bỉue. Eur J ơ in Phãrmaeoi 2000: 56: 247-50.

2. Pruthỉ s. tí ai. Pharmacokinetics of methyiene blue dye ỉor lympharic 
mapptng in breast cancer—impHcatíons for use in pregnancy. Am  J Surg 
2011: 201: 70-5.

Preparations
Propríetary Preparations (details are given in Volume B)

Single ingredient Preporations. Hung.: Metilenkek; ƯK: Prove- 
blue; USA: Urolene Bluef.

Multi-ingredìent Preparotions. Arg.: Mictasol Azul' Muelita; 
Braz.: Acridin; Cystex; Mictasol: Sepurin; Vislin; Visodin; 
Canad.: Blue Collyrium; Collyre Bleu Laiten Fr.: Collyre Bleu; 
Pastilles Monleont; Hong Rong: Clear Blue; Israel: Pronestin: 
Ital.: Visustrin; Pol.: Ginjal; Mibalĩnt; Rui.: Neo-Anusol (Heo- 
aHy30Ji); Spain: Centilux; Ojosbel Azulf; Switz.: Collyre Bleu 
Laiten Turk.: Buco Bleu: Helmo-BIue; Helmobleu; USA: Atro- 
sept Darpazf; Hyophen: MHP-A; MSP-Blu; Phosphasal; 
Prosed/DS; UAA; Urelle: Uretron; Urimar-T; Urimax; Uriseptic 
UritaCT; Uro Blue: Urogesic Blue; Uryl; Ostell; Utìcap; Utira; 
Utrona-C.
Pharmocopoeial PreporoHotu
BP 2014: Methylthioninium lnjection;
USP 36: Methylene Blue Injection.

Milk Thistie
Armurariul; Card burral; Card lleten Card marià; Cardo 
Mariaríọ; Chardon marie (milk-thistlẹ fruit); Ladys THistíe; 
Màáriàrióhdakkeenhedelmã: (milk-thistle íruỉt); Margáiriiq 

'Vãisỉaì’" (milk-thístle fruítj; Marỉad istel; Ma ria n Thístle; 
Mariatistelíirukt (milk-tíỊ)stìe fruit); Maộendistel; Ostropest 
Plamisty; Osơopesờeè Mariánský; -Pegastl Badelj; KPlod 
ostropestíece mariáriskéhò (milk-thistle ftuit); Silybi marianỉ 
ữụetus frnilk-ứiistte-fruit); StMar^s Thistle;TikrasisMargainis; 
,MonwHBft'HepTbnoriO)0 ,MâpbMH. HepTononox; B«1 Tp-bH. 
CẢS —  S46Ỡ4-20-Ổ (milk thĩsèe extrơct).
ATC Herb—  HA05BA5002 (Silybum marianum- Iruit); 
HA05BA500Ì (Silybum mananurrv herb). ,
ÙNII — ; U946SH95EE (Silybum marianum seed); 822I9LEJ7S 
(Silybum mananum extrãa). . "

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Milk-Thistle Fruit). The ma tu re ừuit, devoid of 
the pappus, of Silybum marianum. It contains not less than 
1.5% of silymarin exipressed as silibinin (dried drug).

USP 36: (Milk Thistle). The dried ripe fruit of Silybum 
marianum (Asteraceae), the pappus havingbeen removed. It 
contains not less than 2% oỉ silymarin, caỉculated as 
silibinm, on the dried basis. Store in airtight containers. 
Protea from light.

Silibinin ỊríNN)
Sìlibinina; Siííbiriỉne;, SÌitbiniritimíỒilybin;ỉSilybum Substànce 
Ẽ6Ỉ Syiibina; Sylibịnina; Sálibinin; GnnnÔMHHH. . • ;
3,5r7-Trihydroxy-2-[3-(4-hydrơxy*3rmethaxyphenỹlJ:-2- 

• (hydroxymẻthyD-1,4-benzodíoxẩn-6-yQ-4-chromanonê'.: 1 . 
^220,0=482.4 
045 —  22888-70-6.
ÌINII — 4RKY41ĨB1Ĩ. ;•

NOTE. The name silymarin has been used for both a mixture 
of silibinin. silìcristm, and silidianin, and for siliblnin alone.

Silicristìn ỊríNNI
íSiliGristịna; Silịcristíne; Silicnstirium; Silikrystyna; Silychristint
CvUlMKpndviH. •
2- [23-pihydro-7-hydroxy-2-(4-hydroxy-3-methoxyphenyl)-
3- (hydroxyrnethỵl)-5-benzofuranyỉ]-3,5,7-trihydroxy-4-chro-
marione. . "
c  23^220:0=48 2.4 '
C4S —  33889-69-9.
UNII — IÍK27SẺR14X.

Silidianin iriNNỊ
Silidiariịnạ; Siiĩdiamne; 'SiìldiạnỊbdm; SÌrydiariin;.CM/iMflMaHMH 
p-ỉ-^a^aà^arTeữạhydro-Ịạa-hycỊrbxy-ặíÌPVí^hỳdroxy-S- 
methoxyphenyl)'-4^3a,5,7-tribydroxy-4-oxo-2P-chromanyl)- 
•3,6rmethandbénzofuran-7(6aH)7one. . "

C t s H a O , 0 = 4 8 2 . 4  ' ■ ■ ■ ■ ■ : ■

CAS — 29782-68-1. 
um  — 7P89L7W179.

Sitymarin
Silimarina; Silymarinum. ■
Ạ mixture of thẹ isomẹrs silibinih, silicnstin, and siiidịạnỊn. 
C4S —  65666-07-ỉ. : ..''. 7  '
ATC —  A05BA03.
ATC Vet — QA05BA03.

Prọfi'/e
Milk thistle (Silybum marianum: Carduus maríanus) is used in 
herbal medióne, mainly for gasưointestinal and hepato- 
biliary disorders. The Ễruit contains the active prinãple 
silymarin, a mixture oỉ Qavonolignans induding the isomers 
silibinin, silicristiii, and silidianin, of vvhỉch silibinin is the 
major component. Silymarin is daimed to be a free radical 
scavenger and to have hepatoprotectant properties; it has 
been used in various liver disorders, as well as to prevent 
hepatotoxidty assodated with poisoning. In Amarủta 
phalloides mushroom poisoning (p. 2565.3) silibinin (as the 
disodium dihembucdnate salt) is used.

Milk thistle is usually given as a standardised extraa 
from the íruit containing mainly silymarin. although the 
herb has also beẽn used: the strength of the extract is 
expressed in terms of silymarin or silibinin. although the 
exact equỉvalence is not alvvays dear. It is usuaỉly given 
orally since silymarin is pooriy vvater-soluble and thereíore 
unsuitable for intravenous use. A typical oral dose of up to 
140 mg of silymarin two or three times daily has been 
suggested for hepatic disorders. An oral dose of 108 mg 
silymarin up to twice daily has been given as a ưadiúonal 
remedy to relieve symptotns assodated vvith overindul- 
gence of food and drink, such as headache and upset 
stomach. Disodium silibiniii dihemisucdnate is water- 
soluble and is given intravenously; 350 mg silibinin is 
equivalent to about 529 mg of the disodium dihemisucd- 
nate. It is given, usually vvith beta-lactam anábaaerials, in 
Amanita phalloides poisoning in a dose equivalent to siỉibinin 
20 mg/kg daily, given in 4 divided doses, each by 
intravenous iníusion over 2 hours.

Reíerences.
1. Saner R. ứ ai. An updated systemadc review wíth meu-analysỉs for the 

dỉnícaỉ evidence oỉ sdymarin. Parxh Kompỉanaưmed 2008; 15:9-20.
2. Ramasamy K. Aganvai R. Muitỉtargeted therapy oí cancer by silymarin. 

Canar L tít 2008: 269: 352-62.
3. Wu J-W, tí aL Drug-drug ỉnteractỉỡns oỉ silymarỉn on the perspective of 

pharmacokinetỉa. J Eứmophamaal 2009; 121: 185-93.

Adverse effects. A report oỉ acute generalised exanthema- 
tous pustulosis,1 with extensive skin and oral lesions and 
raised serum aeatinine, in a paúent who had been drink- 
ing milk thistle tea for dyspepsia. Symptoms responded to 
neatment with oraỉ prednisone. Subsequent skin tests

conHnned hypersensitívity to an aqueous extract of milk 
thistle.

1. Ramừn-Sintos A. t t  aL Pusmỉosỉs examemẩtỉca genenlỉxada aguda 
dcbida a una inAiỉión de cardo mariano (Sựyban marhmum). Atua 
Drrmoíipliosr 2011. Available ac http://www.eljevUr.es/sitej/ddaulU 
files/eljeviẽr/eop/S0001-7310(l 1100220-l.pdf (accessed 17/08/11)

Amarúta poũoning. Silymarin and silibinin have been 
íound to be eãective in pieventing hepatotoxidty aher 
amanita poisoning.1'3

1. Lotenz D. Ober dte anwendlng von siUbinin bó  der knoUenblitterpih- 
vergiírung. Dtsch Arữ 1982; 79:43-5.

2. Hruby K, et ai. chemotherapy oí Amanita phaỉloides poisoning with 
ỉmnvenous silỉbỉnỉn. Hum Taxừơỉ 1983; 2ỉ 183-90.

3. Enjaĩben F, et aL Treatment oỉ amatoxin poỉsoning: 20-year 
retrospectỉve analysỉỉ. J Toxkoi Qin Taxùpi 2002; 40:715-57.

Lhrer disorders. Milk thistle or silymarin has been used 
for various liver disorders induding viraỉ hepatítís, alco- 
holic liver disease, and drrhosis.u  Aỉthough some beneũ- 
dal eãects have been noted in individual studies, a sys- 
temadc review conãđered most studies to be oỉ poor 
quality and a ágniỄcant eữect on mortality or the compli- 
cations of liver disease was not shown.3

1. Saũer K. aaL  The use oí sUymarin in the treatment of liver dlseases. 
DniỊS 2001; «1: 2035-83.

2. Ahenavoli U B al. Mllk thisde in liver dlseases: past. present, futun. 
Pkyuthtr Ra 2010; 24:1423-32.

3. súnbaldi A. tí ãl. Mllk thistle for alcohollc and/or hepatitis B or c viius 
Uver dlseases. Available in The Coduane Database oi Systematic 
Revicws: Issue 4. Chichester John WỈIey: 2007 (accessed 13/07/11).

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingret£ejtf PreparaHons. Arg.: Laragon; AustraL: Legalon* 
Liver-Vitét; Austria: Apihepar; Ạrdeyhepan; Legalon; Belg.: 
Legalon SU; Legalon; Braz.: PorSg; Legalon; Siỉỉvei; chile: 
Legalon; China: Legalon (^ỊllnS); Shui Un Jìa (Tkíkíằ); Cz.: 
Flavobioru Lagosa; Legalon; silygalt; Fr.: Legalon; Ger.: 
Alepaỷ; Alepaỉort; Ardeyhepan; Biocellíaxt; Cetasilymarin; 
Hegrimarint; Hepa-Loges; HepaBesch; Hepar-Pasc Hepatos: 
Heplant; Lagosa; Legalon su.' Legalon; Phytohepar Silibenet; 
Silicurt; SUimarit Silvaysan; Gr.: Legalon; Hong Kong: Lega- 
lon; Hung.: Hegrimarin; Legalon SQ.' Legalon; Silegon; India: 
Alrin-B; Hepasil; Levalon; Limarin; Uvosil; Marisil; Nitoliv; 
Silybon; Indon.: Liparin; ItaL: Legalon; Silimarin; Silirex; SU- 
mar; Synchrorose: Malaysùr. Cetasily; Legalon; Mex.: Etagerứrt; 
Legalon; Thũipp.: Hepavic Heprotec Legalon; Uver Plus; Uver- 
aide; Uvermate; PoL: Hexidennt; Lagosa; Legalon; Silimax; 
Syllcapst; Sylimarol; SylimarynaL' Syliverin; PorL: Legalon SU; 
Legalón; Rui.: Carsll (Kapam); Legalon (Heranoa); Naturcarsevt 
(HarypopceBT); Silũnar (CtuiHMap); SA.fr.: Legalon; Singapore. 
Legalon; Spaht: Legalon SIL; Legalon; Sílarine; Switz.: Legalon 
SU.' Legalon; Thai.: tegalon; Leveron; Uverín; Marina; Milús; 
Phannarin; Samarin; Sivylart; UK: Digestive Relieí: Induỉgeze; 
Silamaríe; Thisilyn; ukr.: Carsil (Kapcmt); Darsil (HapcHn); 
Heparál (renapcnn)t; Legalon (HeranoR); Legalon sn. (Heranon 
SIL); Sĩlaxsil (CHnapcHn); Venex.: Legalon.
MuhHngrecSent Prepororions. Arg.: Bỉbol Ldoup; Quelodin F; 
AustraL: Antioxidant Forte Tabletst; Bio ACE ExcelL' Bupleur- 
um Complext; Bupleurum Compound; ChelaCo; Daily Plus 
Maxf; Detox Progĩam; DiGest; BxtralUe Uva-Caret; HeibaVỉtal; 
Joint Ease; UvCo; Uver Detox; Uver Tonic Complex; Uvton 
Complex; Mens Períormance Mulú; PM Syrin; St Mary"s Thistle 
Pluit; Women's Vitality Muỉti; Austría: Hepabenet; Iberogast; 
Braz.: Silimalon; Canad.: Gallexìert; MỊlk Thisde Extraa For- 
mula; Milk Thistlet; Para-Gone; Cz.: Iberogast; Simepar; Ger.: 
Bilisan Duof; cholhepan N; Gallexien Heumann Verdauungs- 
tee Solu-Lipar; Iberogast; Hang Rong: Hepatoỉalk Plantat; 
Simepan Hung.: Hepabene; Iberogast' Majvedo es Detoxikalo; 
India: Alcohep; Alisia; Alrin-B; Arosi; Cancon; Denated; Good 
Uven Hepa: Hepasil-B; Hepavvừi Plus: Hosliv; Ledvit-S; Leva- 
lon; Uvasa: Uvasa; Uvbel; UvbeL- Uveril; Uvopill; Uvosil-B; 
Nitlor Plus: Palron: Indon.: Aptivium Uver Supportt; Bio-Cur- 
liv; Curliv Plus; Curliv Plus: Cursil; Hepa-Q; Hepagard; Hepa- 
max; Heparviton; Hepasil; Hepatm; Hepatoỉalk Plantaỷ; Letrosìl; 
Uvercare; Naturliver; Proliva: Proliven Verona; Vionin NF; 
ItaL: Berart; Depatox; Endoepatox; Legalon Plus; Legalon Plus: 
Linloguardt; Uverton; Maiaysia: Hepavite; Simepan Aíon.: 
Romarinex Chrome; Neth.: Iberogast; Phữipp.: Hepamin; Hepa- 
vite; Uverine: Uvetmin; Uveipro; Uverton; PoL: Artecholint; 
Artecholwexf; GastrobonisoL' Iberogasc Sylicynan SylUex; Syli- 
vit; Tabletki Przedw Niesttavvnosá; Port: Synchrorose Intensi- 
vo; Rus.: Bonjigar (EoHđXKrap); Hepabene (renaổeae); Phos- 
pbonóale (<boat>OHUHajie); Sibectan (CHỗenaH); singapore. 
Hepasil DTXt: Hepatotalk Plantat; Hepavite; Simepan Spain: 
Iberogast; Swed.: Iberogast; Switz.: Iberogast; Slmepar; Tisane 
hepadque et biliaire; UK: Cypan Digestisan; Milk Thistle Com- 
plex; Ũkr.: Hepabene (renaSÕte); Hepahealth (Tenaxenc); Ibero- 
gast (H6eporacr); Levasil plesaciu); Livonorm (Hhbohopm); 
Memory Booster (MeuopR Bycrep); PM Sirin (I1M Chprr); 
Simepar (Cimenap); Venez.: Hepasil.
Homoeopdhk Preporotions. Austriar. Galstena; Gradl' Hamame- 
Us-Homaccord; Lymphdiaral; Taiaxacum Med Complex; Veno- 
dril; Vensa; CanatL: Carduus Plexf; Chelidonium Plexỷ; Cynara 
Complerh Dandelion Combinationt; Digestíon; Formula FV 
213; Hepar Compositum; Nlxotinex; Chũe. Calcarea ũuor Com- 
puesta; Pormula n  Espedal; Variplant; Cz.: Hepeel; Fr.: Bori- 
pharm No 15f; Boripharm No 1+; chelidonium Compose; Cho- 
lesterolum Complexe No 112+; Hepatodrainol; Homeodose

The Symbol t  denotes a preparation no longer actively marketed
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20f; L 114; L 28; Vascpdran; VascoAon Yucca Complexe No 
110; Ger.: Bomagall; chelidonium comp; Chol-Do; Chola-Plan- 
tin N+; Chole-cyl L Ho-Len-Complex; Cholo 2-injektopas; Deri- 
vatìo H; Derivado; Galloselect; Gastro-Planún Nt; HanoHepan; 
Hepa-Gasoeu N R7; Hepar comp; Hepar-Heveit N; Hepar- 
Hevert; Hepar-HeverC Heparanox H; InShepan; Lithias-cyl L 
Ho-Len-Complex; Marianon Hepar; Maricndistel Curarina; 
Ossidal; Phonix Silybum spag; phono Ven; Phyto-L; Ruỉebian 
heparot; Spasmo-Bomalebt; veno-loges N; Wibotín HM; 
Hung.: Hepeel; Neth.: Addolite; Ailgeno spag; Dolilite; Hepa- 
Gastreu R7; Hepalite; Hepatodrainol+; Hepeel H; Lymphdiaral; 
Port: Hepatodrainol; Rus.: Galstena (rancTBHa); Vensa (Bema); 
Switz.: Hepeeb metaheptachol; Regenaplex Nr. 35b; Regena- 
plex Nr. 80aN; ukr.: choledius (XoncAHyc); Galstena 
(ranciesa); USA: Preíerred Remedies Detoxin.
Pharmocopoeid Preparabonỉ
ŨSP 36: Milk Thistle Capsules; Milk Thistle Tablets.

Nalmefene IBAN, USAN. riNNi
6-Desoxy-6-rhểthyiene-naJtrexone; JF-1; Nalm,efeeni; Nalme- 
fen; Naìméíèné; Nalrineíeno; Nalmẹfenum; Naimetrene; ORF- 
11676; HanM«j)eHi
17-(Cydopropylmethyl)-4,5a-epoxy-6-methylenemorphi- 
nan-3,14-diol. :
C21H2sN03=339.4
GAS —  55096-26-9.
UNII —  TOVG2TDP9I.

Naimefene Hydrochloride IBANM, riNNMỊ 
Hidròdoruro de nalmefẹno; Nalméfène, Chlorhydrate de; 
Nalmefeni Hydrochloridum; Nalmeíeno, hidrocíoruro de; 
Nalmetrene Hydrochlonde; Ha/tMe<ị>eHa rnflpox/iopufl. 
C21Ha NỌiHCl=375.9 .
CAS —  58895-64-0 (anhydrous nalmetene hydrochloride); 
Ỉ228646-7Ó-5 (nalmetene hydíochbride dihydrate). 
u m  — K7K69QC05X (anhydrous nalmeíene hydrochloride); 
52Z0G7ỌVJX (nạlméíerie hỷdrochbrịde dihydrate).

Uses and Adminisbration
Nalmefene is a derivatíve of nalơexone and is a speâỉic 
opioid antagonist with actíons similar to those of naloxone 
(p. 1563.1), but witb a longer duration oí action. ỉt is gi ven 
orally, as the hydrochloride dihydrate. as an adjunct in the 
management of alcohol dependence (p. 1734.1).Nalmefene 
ũ  thought to act by modulatíng the activity of opioid 
receptors, which are involved in addiction. to reduce the 
urge to drinlr; it is used to help reduce the level of alcohol 
consumptíon in adult patientỉ who have a high drinking 
risk, without physical withdrawal symptoms and vvho do 
not require immediate detoxiScanon.

The patienưs rliniral status, alcohol dependence, and 
level oí alcohol consumption should be evaluated beíore 
startìng ưeatment with nalmeíene; it should only be used in 
those who continue to have a high drinking risk level 2 
weeks aĩter the initial assessment. Nalmeíene should be 
used on an as-reqinred, rather than regular, basis; a single 
dose of 18mg iỉ taken preỉerably 1 to 2 hours beỉore the 
antídpated time of drinking. If the patient has started 
drinking alcohol vvithout takũig nalmeỉene, a dose should 
be taken as soon as possible; no more than a single dose of 
18mg should be taken dally. Patients should be monitored 
regulãiiy and the need for continued treatment evaluated 
pn a regular basís; there are no clinical data for treatment 
longer than 1 year.

Anhydrous nalmefene hydrochloride has been given 
intravenously for the reversal of postoperative Central 
depression due to the use of opioids and in the management 
of knovm or suspected opioid overdosage.
Reíerences.

ỉ .  Karhuvaara s, tí ai. Targeted naỉmeỉene vrỉth sỉmple medicaỉ 
management in the oreatmem ơf heavy drinken: a nndomôed 
double-blỉnd placebo-conơolled multỉcemer stuđy. Aìcohoi Oin Exp Ra 
2007; 31: 117*-87.

2. Soyka M. Rõsoer s. Naỉmdene ỉor treaanent oí aỉcohoỉ dependence.
Bxpcri Opờt Invat Drvgĩ 2010; 19: 1431-9. 

ỉ .  Gual K  tí aL ESSNSE 2 Study Group. A randomised. doubie-blind, 
pỉacebo-eontraQed. efficacy stuđy oí nalmdene, as-needed use. ỉn 
patìents vvitb akohd dependencê. Sur Neuropỉyehopharmaeoì 2013; 23: 
1432-42.

4. Keadnf GM. Nahneỉene: a revỉew of its U5C ỉn che ưeatmem o/ alcohol 
dependence. CNS Drup 2013; 27: 741-72.

GambGng. For mentíon oí the use oỉ nalmeíene in the 
treatment oí gambling, see under Nalưexone, p. 1565.3.

PrurHus. It has be en suggested that because Central opioid 
receptors modulate itch, an opioid antagonist might be 
useỉul in pruritus (p. 1687.3).1 A systematic revievv2 íound 
that opioid antagonũts are eổective in opioid-induced pru- 
ritus, and a number have also been reported to be oỉ bene- 
fit in pruritus oỉ other causes; some1 recommend opioid 
antagonists as a treatment option for reừaaory cholestatic 
pruritus. Tachyphylaxis, loss oỉ eỉ&cacy despite unchanged

therapy, has been reported vvith long-tenn opioid antago- 
nist ôêatment (ỉrom 1 to 9 months), and mây be due to 
up-reguladon oỉ opioid receptots. An increase in dose or 
interruption ỉn treatment ỉor 2 to 3 vveeks may restore the 
antipruiỉtic eữect.1

Rapid improvement of severe pruritus was reported after 
a single oral dose of naìmefene 10 or 20 mg in a double-blind 
study oi 80 patients with either chronic uiticaria or atopic 
dennatitis.3 Pruritus was almost completely elũnỉnated in 
up to 60% of patients receiving nalmeíene. Adveise eííects 
occurred ìn 67% oỉ patients and induded dÌTXiness or 
lightheadedness, latigue, and nausea. In another study,4 14 
patients vvith resiỉtant pruritus secondary to cholestatic lỉvcr 
disease were treated with oral nalmeỉene for 2 to 26 
months. The inỉtial dose was 2mg tvvice daily and the dose 
was increased gradually as necessary. Although 13 of the 
patients reported some amelioration of pruritus, 5 found 
that increasing doses were requữed to produce any benehb 
and in 3 tolerance appeared to develop.

Condnuous inỉusion oỉ naloxonc 200 nanograms/kg per 
minute was reported to reduce perceprion of pruritus and 
scratciũng activity in a double-blind study of 29 patients 
with pruritus due to cholestasis,5 although the role of 
continuous inhision in long-term management may be 
limited. A literature revievv4 of opioid antagonists in the 
management of opioĩd-induced pruritus lound most 
evidence supponing the use of continuous iníusions of 
Iow-dose naloxone (range: 0.25 to 3 micrograms/kg per 
hour) for prevention in adults and children; however. doses 
above 2 micrograms/kg per hour are not generally 
recommended due to the risk o( reversal of analgesia. 
Naloxone lotion is being investigated for the topical 
treatment of pruritus associated with cutaneous T-cell 
lymphoma su ch as mycosis fungoides.

Benefit has been reported vvith oral naltrexoni 50 mg 
daily in pruritus of various origins,7 as well as in patients 
with cholestatic pniritus.*-9 In uraemic pruritus, conỉlicting 
results have bẽen reported;10-'1 a subsequent study12 
suggested that nalữexone might be of benefit in selected 
patients.

I. Phan NQ, tí at. Antipruritic ưeaunent with systemỉc u -opioid reeeptor 
amagonlscs: a rcview. J Am Acad Dermaoỉ 2010; 63: 680-8.
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Anaesỉhaiol 2001; 18: 346-57.

3. Monroe EW. Efficacy and saíety o( naỉmeỉene in panems wiih severe 
prurỉtus caused by chronic urticaria and atopic dermatiũs. J Am Acad 
Dermaiol 1989; 21: Ỉ3S-6.

4. Bergasa NV, ữ ai. open-labei ưial oỉ oraỉ nalmeỉene therapy íor the 
prurítus of choỉestasis. HepatoỉoỊy 1998; 27: 679-84.

ỉ. Bergasa NV, tí ai. Effects oỉ naloxone iníusions in patients with the 
prurítus oỉ cholestasis. Amt Inirm Med 1995; 123: 161-7.

6. Miller JL Hagemann TM. Use oỉ pure opioid anugonists íor 
management of <^»ioid-induced pruritus. Am J Healíh-Syst Pharm 2011; 
68: 1419-25.

7. Met2e D. tí ai. Eỉíicacy and saíety oỉ naỉưexone, an oraỉ opiaie receptor 
antagonísi. in the ưeatment oỉ pnirítus in internal and demiatologícaỉ 
diseases. J Am Acad Dtrmaioi 1999; 41: 533-9.

8. Woỉíhagen FH, tí ai. Oral naỉoexone treatment for choỉestatỉc prurtnis: a 
doubỉe-blỉndL pỉacebtxontroỉled study. Gastrotnttroiogy 1997; 113: 
1264-9.

9. Terg R. tí ai. Eíũcacy and saỉety oỉ oraỉ naltrexone treaunent íor pruriỉus 
of choiestasứ. a crossover, double blỉnd, piacebo-conirolled study. J 
Hepatol 2002; 37: 717-22.

10. Peer G. tí ai. Randomỉsed crossover trỉal of naltrexone in uraemic 
pruritus. lanatí 1996; 348: 1552-4.

II. Pauỉi‘Magnus c  tí ai. Naỉtrexone does not relỉeve uremic pniritus: 
results oí a randomixed. double-bìind. placebo-conưollcd crossover 
study. 3 Am SocNephroỉ 2000; 11: 514-9.

12. legroux-Crespel E  tí aL A comparative study on the eỉỉects oỉ 
naltrexữne and loraudỉne on uremỉc pruritus. Dermatolosy 2004; 208: 
326-30.

Adverse Eữects and Precautíons
For generaỉ adverse elíects and precautions oỉ opioid 
antagonists, see Naloxone. p. 1564.2 and p. 1564.3, 
respcctívely.

When used in the management oỉ alcohol dependence, 
the most common adverse eííects of nalmeỉene are nausea, 
dimncss insomnla, and headache; most oỉ these are mild or 
moderate and of short duration, and occur at the start of 
ưeatment. Conỉuáonal State and. rarely, halluúnations and 
dissociation ha ve also been reported.

Therapeutic use oí opioids should be avolded during 
naỉmeỉene ưeatment. When analgesia is required, larger 
than usual doses of opioids will be needed and there is an 
increased risk oí respiratory depression and other adverse 
eííects; close monitoring may be necessary. Nalmeíene 
should be stopped 1 week beíore elective surgery involving 
opioid analgesia.

Nalmeíene should be used with caution in patients with 
mild or moderate hepatic or renal impainnent; it is 
contra-indicated in those with severe impairment.

Pharmacokinetícs
Nalmeỉene is absorbed after oral doses but bioavailability ỉs 
only about 40% owing to signiỉicant first-pass metabolism. 
Peak plasma concentrations occur about 1.5 hours after oral 
dosing; around 45% is bound to plasma proteins. It is

metabolised in the liver, mainly to the inactive glucuronide, 
and is excreted in the urine. Some oỉ the dose ũ  excreted in 
the íaeces and it may undergo enterohepatic recycling. The 
tenninal elimination haU-Uỉe aíter an intravenous or oral 
dose is reported to be about 10 or 12.5 hours, respectively. 
Reíerences.

1. Otxon R. t í  aL Nalmeíene: ỉntnvenous saỉety and lrinertcs of i  new 
opioỉd antagonỉsL ơừt Pharmacoi Ther 1986; 39:49-53.

2. Dỉxon K tta i. Naỉmeỉene: saỉety and kỉnetỉcs aỉter sin^e and multỉple 
oraỉ doses oỉ a new opỉoỉd antagonlst J ơin Pharmacoi 1987; 27:233-9.

3. Frye RF. a  aL The eữect of age on the pharmacokỉnetỉcs of the opioid 
antagonỉst naỉmeíene. S rJ ơ ờ ĩ Pharmacol 1996; 42: 301-6.

4. Frye RF, tí aỉ. Eữecỉs of Uver dỉsease oa the dispositíca (rf the opỉoỉd 
antâgonist nalmeíene. Cỉừt Pharmatol Tha 1997; 61: ] 5-23.

Preparations
Proprietory Preparoiions (details are given in Volume B)

Sngle-mgrodient Preporotions. Chirm: Lemeng shuna
(íỉỉrt); Mcx.: Nocarext; UK: Selincro.

Nalorphine IBAN, riNNì
Naloríìini; Naloríìn; Nalorfina; Nalorphin; Nalorphinum;
H.anop<|)viH.
(-H5/?,6S)-9a-Allyl-4,5-epoxymorphin-7-en-3,6-diol; 17-A|Ịyl- 
17-normorphine.
c,9̂ 0̂3=311.4
CAS — 62-67-9.
ATC —  V03AB02.
ATC Vet —  QV03AB02. 
u m  —  U59WB2WRY2.

N a l o r p h in e  H y d r o b r o m id e  ỊBANM, ÍÌNNMỊ
Hidrobromuro de nalorílna; Nalorphine, Bromhydrate de; 
Nalorphini Hydrobromidum; Ha/ioptỊinHa rMflpo6poMMfl. 
C19H2,N03,HBr=392J 
CAS — 1041-90-3.
ATC —  V03AB02.
A7C Vet —  QV03AB02.
UNII— 1OLB66508A.

Pharmacopoeias. In Chín.

N a lo r p h in e  H y d r o c h lo r id e  IBANM, rìNNMi
Hidrodoruro de naloríina; Nalorfina, hidrodoairo de; 
Nalorphine, Chlorhydrate de; Nalorphini Hydrochloridum; 
Nalorphinium Chloride; HanoptịiMHa rnppoxnopnq. 
C,9H2,NOj,HCI=347.8 
CAS —  57-29-4.
ATC — V03AB02.
ATC Vet —  Ơ/03AB02.
UNII — 9FPE56Z2TW.

Pharmacopoeias. In us.
USP 36: (Naiorphine Hydrochloride)v Store in airtight 
containers at a temperature of 25 degrees, excursions 
permitted betvveen 15 degrees and 30 degrees. Protect from 
lighL

Proíi/e
Naloiphine is an opioid antagonist with properties sũnilar to 
those oi naloxone (p. 1563.1); in additìon it also possesses 
some agonist properties and adverse eíỉects su ch as 
drovvsiness, respữatory depression. miosis. dysphoria, and 
lethargy may occur if it is given to patients who have not 
received opioids. It has been used as the hydrobromide or 
hydrochloride to reverse opioid-induced respiratory depres- 
sion, but may exacerbate respiratory depression ỉnduced by 
alcohol or other non-opioid cenơal depressants.

Preparations
rtmmiocopoeiol Prepciralions
USP 36: Nalorphine Hydrochloride Injection.

Naloxone Hydrochloride
IBANM. USAN, rlNNM)
/V-Allylnoroxymorphone Hydrochloridẽ; Cloridrato de Nalox- 
ona; EN-15304; Hidrodoruro de naloxona; Nalokson 
Hidroklorũr; Naloksonihydrokloridi; Naloksono hidrochlor- 
idas; Naloksonu chlorovvódorek dwuwodny; Nalòxona, 
hidrodoruro de; Naloxone, Chlorhydrate de; Naloxone 
(chlorhydrate de) dihỷdraté; Nalóxon-hidroklorid; Natoxoh- 
hydrochlorid; Naloxonhydrochlorid; Naloxonhydroldorid; 
Naloxohi Hydrochloridurri; Naloxoni hydrochloridum dihy- 
dricum; HanoKCOHa rnflpoxnopnfl.
17-Allyl-6-deoxy-73-dihydro-í 4-hydroxy-6-oxo-l 7-normor- 
phine hydrochloride dihydratẹ; (r)-(5R, 145)-9a-Ally 1-4 -̂

All cross-reíerences refer to entries in Volume A
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ẹpoxy-3,14-dihydroxymorphinanr6-6ne hydrochloride dihy- 
drạté. .......

NỌ„HCI^H20=399.9 i
CAS — 465r6S-6 (naloxone); 357-08-4 (anhydrouỉ nabxóne 
hydrochlorìđe);5148Ĩ-60-8 (naloxone hydrochbride dihydrơte). 
ẤTC —  V03AB15. V . '
ATC Vet — QV03A815. • t-V
u m —  F850569PQR. - •*!

Pharmacopoeias. In Chin., Eur. (see p. vii), ỉnt., Jpn, and us. 
Porms spetífied may be anhydrous, dihydrate.or both.
Ph. Eur. 8: (Naloxone Hydrochloride Dihydrate; Naloxone 
Hydrochỉodde BP 2014). ỉt contains two molecules oí vvater 
oỉ hydration. A white or almost vvhite. hygroscopic, 
crystalline powder. Freely soluble in water; soluble in 
alcohol; practically insoluble in toluene. Store in airtíght 
containers. Protect from light.
USP 36: (Naloxone Hydrochloride). It is anhydrous or 
contains two molecules of water of hydratíon. A white to 
slightly off-white povvder. Soluble in water, in dilute atíds, 
and in strong alkalL’ slightly soluble in alcohob practically 
insoluble in chloroỉonn and in ether. Its aqueous solutỉon is 
addic. Store in airtight containers at a temperatuie of 25 
degrees,*excursions pennitted bemeen 15 degrees and 30 
degreesiProtect from llght.

IncompaHbitHy. Iníusions of naloxone hydrochloride 
should not be mixed with preparatìons containing bisul- 
flte, roetabisulíĩte, long-chain or high-molecular-vveight 
anions.or Solutions with an alkaline pH.

Uses and Administration
Naloxone is a spedfic opioid antagonist that acts 
competitively at opioid receptors. It is an antagonist oỉ 
opioids that posséss agonist or mixed agonist-antagonist 
activity although larger doses may be needed for 
compounds with the latter activity. It is used to reverse 
opioid cenưal depression, induding respiratory depression, 
induced by natural or synthetìc opioids, in the management 
of lmown or suspected opioid overdosage, postoperatỉvely 
aíter the use of opioids dudng surgery, and in neonates 
vvhen opioid analgesics have been given to the mother 
during labour.

Naloxone hydrochioride is usually given intravenously 
for the most rapid action, with onset within 2 mlnutes. The 
onset of action is only slightly less tapid when it ís given 
intramuscularìy or subcutaneously. Other routes, induding 
the endotracheal. have also been used. The duration of 
actíon oỉ naloxone is dependent on the dose and route, but 
is generally in the range of 1 to 4 houis. An intravenous 
infusion may be used ỉor a sustained response; commonly, 
2mg of naloxone hydrochloride is added to 500 mL. of 
sodium chloride 0.9% or glucose 5% to obtain a 
concentration of 4 micrograms/mL.

In the management of knovvn or suspeaed opioid 
overdosage, the initial dose of naloxone hydrochloride is
0.4 to 2 mg given inơavenously and repeated ư necessary at 
intervals of 2 to 3 minutes. II no response has been seen 
alter a total dose oỉ 10 mg then the diagnosis of overdosage 
with drugs other than oploids should be considered. u  the 
íntravenous route is not íeasible the intramuscular or 
subcutaneous route can be used. vvhen sustained opioid 
antagonism is needed, an intravenous iníusion may be 
used. Dosage regimens have not been well established, and 
the rate of inlusion must be titiated according to the 
patient's response. Some have recommended an inỉusion oỉ 
60% ol the initial dose per hour given Via an iníusion pump. 
either ’ undiluted. or diluted to a concenưatioiỊ of 
200 mícrograms/mL in glucose. Others have suggested an 
initial intravenous loading dose of 400 micrograms, 
lollovved by a continuous inhision at an initial rate oỉ 
400 micrograms/hour. Altematively, an intravenous load- 
ing dose of 5 micrograms/kg has been suggested, followed 
by a continuous inlusion of 2.5 micrograms/kg per hour.

Naloxone hydrochloride may also be used postopera- 
tively to reverse cemral depression resulting ỉrom the use 
of opioids during surgery. A dose of 100 to 200microgTams 
(corresponding to 1.5 to 3 micrograms/kg) may be given 
intravenously at intervals of 2 to 3 minutes, dtrated for each 
patient in order to obtain an optimum respiratory response 
vvhile maintaining adequate analgesta. Ư ỉuither doses are 
needed aíter 1 to 2 hours, they may be given by 
intramuscular injection or intravenous infusion for a 
sustained effecf inhisions should be dtrated according to 
response.

All patients receiving naloxone should be dosely 
monitored as the duration of action of many opioids 
exceeds that oỉ naloxone and repeated doses may be 
required.

For doses in childien. see Administratìon in Children, 
belovv.

Naloxone hydrochloride is induded in some oral opioid 
ỉonnulatíons to reduce the potential for parenteral abuse, or 
to counteract opioid-induced constipation. Naloxone

hydrochioride has also been used cautiously in small doses 
to diagnose opioid dependence by predpitating the 
vvithdravval syndrome (seẽ p. 1564.2 and ũnder Naltrexone, 
p. 1565.2).

Admĩnistration. Naloxone is usually given intravenously 
in opioid overdosage but may also be given intramuscu- 
íarly or subcutaneously tf intravenous access is not avail- 
able. Altemative routes have also been tried; a study' 
using intranasal naloxone found that it was eữecdve for 
prehospital management of suspected opioid overdosage, 
although response was slovver than with intramuscular 
injection.

See also Administratìon in Children, below.
I. Kdly A-M. t t  ai. Randomised trial of intranasal versus intramuscular 

naloxone in prehospital treatment for suspected opioid overdose. M td J 
Aua 2005; 182: 24-7.

Adminislration in children. In the m anagem ent of 
knovvn or suspected opioid overdosage in children, 
licensed product inỉormation recommends a usual initiaỉ 
dose oí naloxone hydrochloride lOmỉcrograms/kg intrave- 
nously; ư this does not result in the desired degree oỉ clini- 
cal improvement, a subsequent dose of lOOmicrograms/kg 
may be given. ư  the intravenous route is not leasible, nal- 
oxone can be given intramuscularly OI subcutaneously in 
dividcd doses. The BNFC concurs with these doses for neo- 
nates and children up to the age of 12 yeais; those aged 
12 years or older can be given the adult dose (see Uses 
and Adminỉstratìon, above). The BNFC also States that nal- 
oxone can be given by continuous intravenous inỉusion 
using an iníusion pump, diluted to a concentratìon oi 
4 micrograms/ml. in glucose 5% or sodiuip chloríde 0.9%. 
Doses are recommended according to age:
• neonate to 12 years: 5 to 20 micrograms/kg per hour, 

adjusted accoidỉng to response
• 12 to 18 years: 0.24 to 1.2 mg iníused over 1 hour, then 

adjusted according to response
For resp ira to ry  dep ression  induced  by op io id  
overdose. the Committee on Drugs of the American 
Academy oỉ Pediatrics1 recommends initial naloxone doses 
as follows:
• neonates, and children under 5 years oỉ age, or in those 

vveighing less than 20 kg: 100 micrograms/kg
• children 5 yeais of age or older, or those weighing 20 kg 

or more: 2 mg
The American Heart Assodation2 gives ámilar doses. Doses 
can be repeated as needed to maintain opiate reversal. Doses 
can be given by the intravenous,1-2 intraosseous,1-2 
intramuscular, subcutaneous,1 OT endotracheal routes.2 
Hovvever, the American Academy of Pediatrics States that 
the endotracheal route is not recommended for neonates, 
and recommends intravenous or intramuscular use.1 
Intramuscular injection produces a more gradual and 
prolonged eữect than intravenous administration bút 
absorption may be erratic The use oỉ injections containing 
20 microgtains/mL of naloxone hydrochloride is no longer 
recommended because oỉ the fluid load involved at these 
doses. espedally in small neonates.1

The American Academy oỉ Pediatrics States that lower 
initial doses oỉ 1 to 15 micrograms/kg may be considered íor 
other dinical situations such as respiratory depression 
associated vvith therapeutic opioĩd use.1 For complete 
or partial reversal of CNS depression caused by opioids, UK 
licensed product iníoimation for one preparatíon ựỉameln, 
UK) suggests an initial intravenous dose of 10 to 
20 microgratns/kg given at intervals oí 2 to 3 minutes until 
satislactory respiration and consdousness are obtained. 
Additional doses may be required at 1- to 2-hour intervals 
depending on the opioid and individual response. us 
licensed product inlormation States that for postoperative 
use. initial doses of 5 to lOmicrogratns may be given 
intravenously at 2- to 3-minute intervals until the desired 
response ứ obtained. In the ƯK. the BNFC suggests doses by 
inưavenous injection according to age:
• neonate up to 12 years: 1 microgram/kg, repeated every 

2 to 3 minutes if needed
• 12 to 18 years: 1.5 to 3 micrograxns/kg, lollovved by a 

subsequent dose oỉ lOOmicrograms if needed
Opioid-induced depression in neonates resulúng hom the 
use of opioid analgesics in the mother during labour may be 
reversed by giving naloxone hydrochloride lOmicro- 
grams/kg to the inlant by intravenous, intramuscular, or 
subcutaneous injection, repeated at intervals oí 2 to 3 
minutes ư necessary. Altematívely, a single intramuscular 
dose of 60 micrograms/kg may be given at birth ỉor a more 
prolonged action. Naloxone should be given with cautỉon to 
the inỉánts oỉ opioid-dependent mothers since vvithdravval 
symptotns can result.

1. Hegenbatth MA. American Academy oi Pediatrỉcs Committee on Drugs. 
Preparing lor pedtaoic emergendes drugi to consider. Ptdiatria 2008; 
121; 433-43. Ãlso available at: tutp://pedìatrics.aappubIicitíonr.org/cgi/ 
reprtnUpedlatrics;121/2/433.pdf (accẽssed 09/09/09)

2. KÌeinmãn ME, ti al. Pari 14: pediatric advanced Ufe mpport. 2010 
American Heart Assodation guideiines for cardiopubnonary resusd- 
tadon and emergency cardiovascular ca re. Circulatíữn 2010; 122 (suppỉ

3); S876-S908. Available at: hltp://drc.ahajouma ls.org/cgi/repriiu/122/ 
18_suppỉ_3/S876 (accened 09/02/11)

3. American Academy oi Pediatrics. Emérgency drug dos« Eor inianta and 
chilđren and naloxooe Uíe in newbomr daidicaclon. ĩaU ttria  1989; 83: 
803. Al» avalỉable ae http://pedlatria.aappublicationa.org/cgi/reprint/ 
S3/ỉ/803.pdf (accesscd 17/08/10)

Administrolion in hepaiic or renal impairment. Iicensed 
product inỉonnatỉon ỉor paienteial naloxone States that 
saỉety and efficacy have not been established in patients 
with hepatic or renal impairment, and caudon is required. 
Naloxone plasma concentrations vvere reported to be 
about 6 tìmes higher in patients with lỉver dnhosis than 
those without ỉiver disease.

A pharmacokinetic stuđy1 oỉ an oral nalưexone plus 
opioid íormulation in patients with severe hepatic 
ữnpainnent íound that there were only minor dUferences 
in the bioavailabilỉty and elìmination of total naloxone in 
those with hepatíc impairment compared with healthy 
subjects. However, high concentrations of unconjugated 
naloxone were noted in those with hepatic impairment (in 
healthy subjects oral naỉoxone is inactívated during hepatic 
first-pass metabolism and imconjugated naỉoxone is usually 
undetectable), and the authors oỉ the study théorised that 
systemically available naloxone might antagonỉse the 
analgesic eSect of the opioid.

1. Brennschetdt u , tt  aL Pharmacoldnetia of tilidine and naloxone in 
padents letth severe hepadc impairment. ÁrmàmừĩrlforĩàĩunỊ 2007; 57: 
106-11.

Administralion buprenorphine. Bupienoiphine is a 
mixed opioid agonist/antagomst that dissoáates slotvly 
from opioid receptors (p. 31.1); naloxone may not comple- 
tely reveise respiratory depression caused by bupren- 
orphine. A phaimacokinetic study1 lound that a conónu- 
ous inơavenous ỉnỉusion was the most eHective way to 
give naloxone to prévent. the recurrence of respiratory 
depression; a rate of 4mg per 70 kg per hour was sug- 
gested.

Low-dose naloxone has been reported to increase the 
anaỉgesic eữect oỉ buprenorphine.1 This eữect was 
dependent on the dose ratio oỉ the 2 drugs. with a 
signiũcant eỉfect at a ratio oỉ 15:1 buprenorphine to 
naỉoxone, but not at ratios above or beỉovv this. An increase 
in adveise effects was not seen. UK licensed produa 
inỉoimation also reports that naloxone may increase 
buprenorphine analgesia, and suggests that this may be the 
result oỉ naloxone ỉnhibiting the reduced analgesia 
sometimes seen with high doses oí buprenoiphine.

Naloxone is added to some sublingual formulations of 
buprenorphine used ỉor opioid dependence to discourage 
parenterai abuse.

1. Yaasen A. a  al. Mechanisn-baaed pharmacokìnetic-phaiinacodynamic 
modelling o í the reveraal oi buprenorphine-induced reapiratory 
depreasion by naloxone; a stuđy in healthy voiunteera. Clin 
PhtTmacokùưt 2007: 46:965-80.

2. ta  Víncente SF, a  tl. Bnhanced buprenotphine analgesla with the 
addiúon of ultra-low-dose naloxone in healthy subjects. cỉin Phannacoi 
V ur 2008; 83: 144-52

Edting disorders. Opioid antagonists induding naloxone 
have been tried in the management of eating disorders, 
see Naltrexone, p. 1565.3.

Non-opioid overdosage. Naloxone antagonises the action 
of exogenous and endogenous opioids. This may explain 
the varying responses reported to naloxone used in the 
ưeatment oỉ overdosage vvith non-opioids, some oi which 
may modulate endogenous opioids.

BeneSt has been neponed' vvith naloxone in valproate 
overdosage, although the evidence is based on case reports. 
There have also been case reports suggesting benefit in 
overdosage with camyloBn,2 chlorpromazine,J and ibupro- 
fen.4 A study5 with midazolam in healthy subjects íound 
that naloxone did not reverse respiratory depression, 
although there had been eariier reports of beneht in coma 
due to benzodiazepines.

Naloxone has been used for donidine intoxication, but 
retrospecdve revievvs*-7 have conduded that responses are 
inconsistent, and there have been reports of hypertension. 
The value of naloxone in brimonidine overdosage is also 
uncertain; although it has been used. a reữospective study 
in children found little evidence that it has any ehect on 
outcomes.* There has been a report’ of the successỉul use of 
naloxone after captopril overdosage.

Naloxone may also be oi beneSt in overdosage with 
drugs that are stiuctuialỉy related to opioids, induding 
apomorphine,10 dexaomethorphan,11 and loperamide.12

1. Roberge RJ, Prands HH. Use of naloxone in vaiproic add overdose: case 
teport and revieur. J  BmtTỊ M tẩ 2002; 22: 67-70.

2. Schvartsman s. tí aL Camyloíln intoxicarion reversed by naloxone. 
Ltmat 1988; ih 1246.

3. Chandavasu 0, Chatkupt s. Central nervous System depression trom 
chlorptomaxine poisoning: successhil treatment with naloxone. 1 Ptdiatr 
1985; 106: 515-6.

4. Easley RB, Altemder WA. Central nervous System raaniỉestations of an 
íbupro/en overdose revetsed by naioxone. Prdiatr EmerỊ Can 2000; 16: 
39-41.

The Symbol t  denotes a preparation no longer actively marketed

http://pedlatria.aappublicationa.org/cgi/reprint/
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5. Porster K  tí aL RespiratGry depressant eiĩects of diữercnt doses of 
midazoUm and ladc ai reversal with naỉoxone—a double-bỉỉnd 
iBĐdomỉxed sndy. Ántsth Ạnalg 1983; 62:920-4.

6. Hser DH. tí aL Critica] care ÍQT donỉdỉne poỉsonỉng tn todđỉers. Crừ Cart 
Mạề 1990; lfc 1124-8.

7. WUey Jp, tí aL Ckmỉdỉne poỉsonỉng ỉn young cbHdren. J  Ptdiatr 1990; 
116:654-8.

8. Lai Bedcer M. đ  al. Brimonidine tartrate poisoning in chilđren;
ửrquency, trends, and use ai naỉaxone as an antỉdote. Abstract: 
Pe&aaia 2009; 123: 590-1. Fuil vcrston: htlp://peđỉaưỉcs.
aappub&citỉoi&arg/cgỉ/reprim/ỉ23/2/e305.pdỉ (accessed 11/09/09)

9. vàrõn J, Duncui SR. Naloxone reveml of hypotensỉon đue to captopril 
overdose. Atm Emerg Med 1991; 20: 1125-7.

10. BonucceDỈ u , tt a l Naloxone partiy counteracts apomorphine sỉde 
eữects. Om Naavpharmacol 1991; 14:442-9.

11. Schneỉder SM, ữ  aỉ. Dexưometboipban poisoning reversed by 
naỉoxone. Am J Bmerg Med 1991; 9:237-8.

12. Friedn G. Haenggeỉỉ C-A. Loperamide overdose managed by naỉoxone. 
Lanat 1980; ỉ: 1413.

Pruritus. For reíerence to the use of opioid antagonists, 
induding naịoxone, in the management of prurítus, see 
under Nalmeíene, p. 1562.1

Reversal of opioid effects. Naloxone ỉs used postopera- 
tively to reveise Central depression resulting from the use 
of opioids during surgery. However, the beneficial analge- 
sic eổects of the opioids may also be reversed, and the 
increasing use of short-acting intravenous opioid anal- 
gesics should reduce the need for its use.

In patients receiving longer-term opioids, low doses of 
naloxone have been reported to alleviate some of their 
adverse eỉfects without loss oỉ therapeutic eííicacy, although 
results of studies have been inconsistent. Contỉnuous 
intravenous ìníusion of naloxone reduced the inddence of 
adverse eữects in patients receiving morphine by patient- 
controlled analgesia (PCA) for postoperative pain.1 Pain 
control was not compromised and the lower dose of 
naloxone used (250nãnograms/kg hourly as opposed to 
1 microgram/kg hourly) appeared to have an opioid-sparing 
eữect. Adverse eSects assodated with inưavenous tramadol 
were also reduced with a low-dose intravenous inhision of 
naloxone (50 tò 200 nanograms/kg per hour) ỉn one study2; 
analgesia was not affected. Additionally, naloxone reversed 
respữatory depression in a patient given inưathecal 
morphine,3 vvithout reversing analgesia. Hovvever, other 
studies have íound neither improvement in morphine- 
induced adverse eữects4-5 nor any diherence in analgesic 
requirements with use of intravenous naloxone. and a small 
study4 in patíents receiving extradural íentanyl ỉound that 
naloxone ỉailed to relieve urinary retention but pain scores 
rapicũy increased. (A slightly larger study, hovvever,7 noted 
lower postoperative urinary residuals, more ữequent 
voiding, fewer catheterisatìons. and comparabie analgesia 
in patients who received intravenous naloxone with 
morphine PCA)

Naloxone has been tried spedhcally to reduce pruritus 
assodated wlth opioid therapy, again with variable effect. A 
subcutaneous dose oỉ naloxone 400 micrograms did not 
prevent pruritus in women undergoing elective caesarean 
section;* however, when naloxone was added to a 
moiphine and bupivacaỉne epidural post-hysterectomy, 
pmritus and nausea were reduced and analgesia 
maintained.’

Improvements in gastroứttestinal adverse eữects have 
been noted when naloxone Wéts given with opioid analgesia. 
Intravenous naloxone has been shovvn to reverse the delay 
in gastric emptying induced by opioid analgesics in healthy 
subjects10 and in vvomen during labour." Adding naloxone 
to a postơperative epidural was shown to reduce morphine- 
induced gut hypomotility without aííecting analgesia,12 and 
nausea and vomiting caused by epidural suíentanil were 
reduced when naloxone was induded;13 pain scores were 
also lower with naloxone. Naloxone has been given 
enterally to counteract constipation induced by opioid 
iníusions ìn intensive care.14 It has been reported to improve 
bọwel hmction vrithout compromising analgesia,15 and is 
indudeđ ìn some oral prolonged-release opioid íonnula- 
tions. In patìents receiving long-term oral opioids. oral 
naloxone in a daily dose equivalent to 20 to 40% oi the daily 
opioid dose relieved opioid-induced constipation without 
compromising analgesic control.16-17 Doses equivalent to 
10% or less of the opioid dose were ineffective.1'  Hovvever, 
other studies1’ have ỉound adverse eữects even at low doses 
oi naloxone, and the optúnum dose remaúis undear.

It has been suggested that naloxone may limit opioid 
tolerance; however, an intravenous iníusion of naloxone 
250nanogramỉ/kg per hotư did not reduce íentanyl 
requirements in critically-ill cbildren.20

Methylnaltrexone. a related opioid antagonist is used ỉor 
the revenal of ơpioid-induced constrpation (see p. 1861.3).
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CẨAGNOSĨ1C USE. Naloxone is used to revetse opioid elỉects 
in the diagnosis of opioid overdose. although some work- 
ers have recommended that it should only be used in 
paúents with dinical signs oí opioid overdose.1

Naloxone has also been used in the diagnosis of opioid 
dependence. It has been given intravenously to predpitate 
withdrawal symptoms, but methodỉ that do not induce 
acute withdrawal have also been investigated. Pupillary 
dilatation in response to topical naloxone solution 
(naloxone eye drops) has been suggested as a useíul 
method, but varying results have been reported depending 
on the strength of the solution used. A study1 using 
naloxone hydrochlorìde solution lmg/mL distinguished 
patíents with a physlcal dependence bom non-dependent 
patients who had received opioids on a single occasion as 
pre-operative medication. but this response was not 
conhnned in another study3 using naloxone 400micro- 
grams/mL solution. Another study4 reponed that a 2 mg/mL 
soluúon of naloxone hydrochlbríde gave usetul results in an 
outpatient setting. However, there has been a report’ of 
withdrawal syndrome and pupillary dilatation in 4 opioid 
dependent subjects after instillation oỉ naloxone solution 
40mg/mL
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Shock. Endogenous opioids may have a role in the patho- 
physiology oỉ shock but studies investiganng naloxone for 
the ưeatment oỉ shock have produced contradictory 
results. A systematic revievv1 conduded that naloxone 
does increase blood pressure in various íorms of shock, 
but no signihcant rffea on mortality was shown. u s 
licensed product iníoimation has noted that the optimal 
dose and duration oỉ therapy with naloxone ha ve not 
been established, and that cautìon shoụld be exerdsed 
beíore its use, particularly in patients with underỉying 
pain or who have previously received opioids and may 
have developed opioid tolerance.

1. Boeuí B, tí ai. Naloxone íor shock. Available in The Cochnne Database 
oỉ Systematic Revỉews; Issue 3. Chichester John VVlley; 2003 (accessed 
04/10/05).

Adverse Efíeds
Opioid antagonists are generally considered to have little. ư 
any, intrinsic action. When they are given in the absence of 
opioids, or to reverse the eữects oỉ opioids in non-opioid 
dependent patíents, adverse títects are generaUy mild.

Adverse effects assodated wíth competìtive opioid 
antagoniỉts may be caused by the reversal oí opioid eữectỉ 
su ch as opioid withdrawal symptoms (see Dependence and

Wlthdrawal under Opioid Analgesics, p. 109.1). Other 
reported eHects on the nervous System indude dizziness. 
headache, haUudnations, and exdtement; seizures have 
occurred rarely. Eữects on the cardiovascular System 
indude hypertension or hypotension, tachycardia or 
brađycardia, venttỉcular hbrillation, myocardiaỉ iníarction, 
and heart ỉailure. Opioid antagonists may stimulate the 
release oỉ some honnones such as those from the pituitary. 
Hypersensitivity reactions such as anaphylactic shock, 
urticaria, dyspnoea, and angioedema have been reponed 
vvith parenteral use.

Other adverse eííects reported vvith naloxone induđe 
arrhythmias, pulmonary oedema, coma. and encephalo- 
pathy, usually with postoperative use: latalities have 
occurred. There are rare reports of erythema multiỉorme. 
Large doses oỉ naloxone and rapid reversal oí opioid eííects 
may contribute to the development of adverse effects.

Effects on the cardiovascular System. Hypertension,1-2 
puỉmonary oedema,3 and cardiac arrhythmias including 
ventricular tachycardỉa and íĩbrillation4 have been 
reponed after the postoperative use of naloxone. generally 
in patients vvith pre-existing hean dlsease undergoing car- 
diac surgery. However, there have also been reports in 
healthy patiems,5’6 induding some fatalities.’

Hypotension, bradycardia, and predpitation of íocal 
seizurcs have been reported in patients given high-dose 
naloxone íor acute ischaemic stroke.7

Ventricular íibrillation has been seen in an opioid addict 
given naloxone to reverse the eHects of diamorphữie.® 
Hovvever, this patient was later shovvn to havc hepatic 
drrhosis and alcoholỉc cardiomyopathy and the UK National 
Poisons ỊnỊormation Service noted that it had never been 
inỉormed of su ch a suspected adverse reaction despite being 
contacted in about 800 cases oí opioid poisoning each year.9 
In a later report severe adveisc eííects were noted in 6 of 453 
subjects given naloxone to reverse diamorphìne intoxica- 
tion.10 The effects were: asystole (1 case), generalised 
convulsions (3 cases), pulmonary oedema (1 case), and 
violent behaviour (1 case).
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Precautions
Naloxone should be used with caution ỉn patients physically 
dependent on opioids, or who have received large doses of 
opioids, as an acute wìthdrawal syndrome may be 
predpitated (see Dependence and Withdrawal under 
Opioid Analgesics, p. 109.1). A withdrawal syndrome may 
be predpitated in neonates of opioid-dependent mothers 
when naloxone is used in the neonate. or when it is gỉven 
duiing pregnancy, as it crosses the placenta. Analgesia may 
be reversed vvhen naloxone is used postopeiatively.

Caution is requứed in patients with cardiac disease or 
those receiving cardiotoxic drugs.

The duration of actỉon of some opioids exceeds that of 
naloxone; patients should thereíore be careỉully monitored 
after use ÚI case of relapse. Reversal of respiratory 
depression due to partial opioid agonists or mixed agonists/ 
antagonists su ch as buprenorphine may be incomplete, see 
also Adminisưation with Buprenoiphine, p. 1563.3.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria c en tre (NAPOS) and 
the Porphyiia Cemre Sweden, dassiũes naloxone as possi- 
bly porphyrinogenic it should be used only when no saíer 
altematỉve is available and precaudons should be consid- 
ered in vulnerable patients.1

1. The Drug Database for Acute Porphyria. Avaiỉable au http://www. 
drugs-porphyria.org (accessed 26/08/11)

Pharmacokinetics
Naloxone is absorbed ửom the gasưointestinal tract but is 
subject to considerable first-pass metabolism. It is 
extensively distributed in to body tissues and ỉluids, 
particularly the brain as it is highly lipophilic. Protein 
binding is about 32 to 45%. It is metabolised in the liver.

All cross-reíerences reíer to entries in Volume A
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mainly by glucuronide coniugation, with naloxone-3- 
glucuronide as the major metabolite. It is excreted in the 
urine as metabolìtes. It has a plasma halí-liíe of about 1 to
1.5 hours aher parenteral doses in adults, and around 3 
hours in neonates. Naloxone crosses the placenta.

Pregnancy and the neonate. A study in 30 mothers given 
a single intravenous dose of naloxone during the second 
stage oỉ labour, indicated that naloxone rapidly crossed 
the placental barrier so that some therapeutíc eữect might 
be antidpated in tnost neonates.1 Placental transỉer in 7 
íurther mothers given naloxone intramuscularly was con- 
sidered to be too variable for therapeutic purposes.

In 12 neonates given naloxone hydrochlorìde 35 or 
70micrograms intravenously Via the umbilical vein, the 
mean plasma halMiíe was 3.53 or 2.65 hours respecdvely.2 
These halí-lives were 2 to 3 times longer than those reported 
ỉor adults, possibly due to a diminished ability oỉ the 
nevvbom to metabolise drugs by conjugation with 
glucuronic add. Mean peak plasma concentratíons of
8.2 nanograms/mL or 13.7 nanograms/mL ỉn those given 35 
or 70 microgranis respectively, were reached vvithin 40 
minutes but this dme was very variable, and in 5 neonates 
peak concẹntrations vvere reached within 5 minutes. 
Naloxone hydrochloride 200 tnicxograms intramuscularly in 
17 further neonates produced peak concentrations of 7.4 to 
34.6nanograms/mL at 0.5 to 2 hours.

1. Hỉbbard BM. t i  ai. Placemal ơansíer of naloxone. Br J  Anaesth 1986; 58: 
45-8.

2. Moreỉand TA. et ai. Naloxone phâimacokinetia in the nenrbora. Br J ơht 
Pharmaaỉ 1980; 9: 609-12.

Preparations
Proprietary Preparations (details are given in Volume B)

Sngle-ingredient Prerarotions. Arg.: Andopiart; Grayxona; Nar- 
canti+; Narxona; AuètraL: Narcanỷ; Braz.: Narcan; Chirur. Feng 
Du ị k s t ) ;  Fu Er Xin (*#& ); Jián Tịan Neng Jln Èr
Lun Kawin Nuotong (SlESìĩ®); Na Le shu
Rui Luo Jian (BRí&tt); Sai Xỉan (3E5Ẽ); Su Nuo (3ĨÌĨ); Xin Pu 
Ao Xlnqing (ttst); Cz.: Imrenon; NexodaL' Denm.:
Nexodab pin.: Nexodab Fr.: Nalonet; Narcan; Gr.: Narcan; 
Hong Kong-. Ma pint; India: Nalox; Narcotan; Nex; Indon.: 
Nokoba; IrL: Narcant; Nexodalt; ItaL: Narcan; Malaysũr. 
Mapin: Netk.: Nexodalt; Norw.: Nexodal' NZ: Narcan; phữipp.: 
Narcotan: Narìox; PorL: Naxan; Naxolan; Nexodal; Rus.: Nalox- 
on (HaaoKcoH); S.Afr.: Narcan; Zynoxf; Sùigapore. Mapin; 
Narcan; Swed.: Nexodal; Thai.. Narcan; UK: Prenoxad; Veneĩ,: 
Narcan; Oxogina.

MuM-ingredient Preparations. U SA: Zubsolv.

Usad as an adịunct in:. Austral.: Suboxone; Targin; Austria: 
Suboxone; Targin; Belg.: Suboxone; Targinacc Tinalox; Vaitran: 
Canad.: Suboxone; Targin; Cz>: Suboxone; Targứu Dernn.: Sub- 
oxone; Targin; Pin.: Targiinq; Fr.: Suboxone; Targinact" Ger.: 
Andoiort; Cetldolort; Nalidint; Suboxone; Targin; Tili Compt; 
Hli-Purcnf; Tllicomp; Tilidin compt; Tílidin Nf; Tiiidin plus; 
Tílidin-saart; Tilidin; TUnaloxt; Valoron N; Gr.: Suboxone; 
Hong Kong-. Suboxone; Hung.: Suboxone; Inđon.: Suboxone; 
Iri.: Suboxone; Targin; Israel: Targin; ItaL: Suboxone; Targin; 
Jpn: Peltazon; Pentagin; Sosegon; Malaysice. Suboxone; Neth.: 
Suboxone; Targinact; Norw.: Suboxone; Targiniq; NZ: Subox- 
one: Targin; PoL: Suboxone; PorL: Suboxone; singapore. Tar- 
gin; Spain: Suboxone; Targin: Swed.: Suboxone; Targiniq; 
Switz.: Targin; Turk.: Suboxone; UK: Suboxone; Targinact; 
USA: Suboxone; Talvvin NXf.

Pharmocopoeid Preparotions
BP 2014: Naloxone Inịection; Neonatal Naloxone Injection;
USP 36: Naloxone Hydrochloride Inịection; Pentazocine and 
N aloxone Tablets.

N altrexone / B A N ,  USAN, HNNI

Nalữekson; Naltreksoni; Naltrexon; Naltrexona; Nalơexonum; 
Ha/rrpeKCOH. ... '
(5/?)-9a-Cyclopropylmethyl-3,.14-dihydroxy-4,5-epoxymor- 
phinan-6-onè; 1 7-(Cycloptopỵlmèthyl)-4^a-epoxy-3,14- 
dihydroxymorphinan-ố-one. .
CmHb N04=341.4 
CAS— 16590-41-3.
ATC — N07BB04. . •
‘ATC Vet QN07BB04; CM3A830.
UNI1— :5S6W795CQM. ■••‘■-í

Naltrexone Hydrochloride IBANM, riNNMỊ 
EM-1639A: l^ródòráro-đè^ halứexònáĩ^Năítreksónihydrok- 
londi:vNaltrélọòhọ‘hiàtổclTtondas; Nalưexoria, hidrodòruro 
de; Nallrexone,' 'Chlorhỵdrate de, Nalứexonhydrochlorid, 
l^taexc^hyựrÌMhíónd;‘*.i^ítretónhydroklònd; ■ Naltrexonl 
Hyd/ochloridum;HarrrpeKcoHarnflpoxnopMfl. 
^jùHaNơa,HƠ=377.9 •
CAS — 16676-29-2. '■ -
ATC —  N07BBỌ4.

ATC. Vet —  CỊN07BB04.
UNll — Z637SYW9SF.

Pharnxacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Naltrexone Hydrochloride). A white or almost 
white, very hygroscopic powder. Freely soluble in waien 
slightỉy soluble in alcohol: practically insoluble in 
dichlorômethane. Store in aữtìght containers. Protect írom 
IighL
USP 36: (Nalưexone Hydrochloride). Store in airtíght 
containers.

Uses and Administration
Nakrexone is a spedhc opioid antagonist with actions 
súnilar to those of naloxone (p. 1563.1); hovvever, it is more 
potent than naioxone and has a longer duration of action. It 
is used in the management oí opioid dependence and 
alcohol dependence.

Naltrexone hydrochloride is used as an aid to 
maintaining abstinence aỉter opioid withdrawal in 
detoxified> formetỉy opioid-dependent patients. Maỉtrex- 
one treatment should not be started untỉl the patient has 
been detoxiSed and abstinent to m  opioids for at least 7 to 
10 days because of the risk of acute withdrawal; abstinence 
should be veriũed by analysis of the patìen^s urine. A 
naloxont chalỉenge test may then be used to conãrm the 
absence of opioids, as ỉollovvs: naloxone hydrochlotỉde 
200 micrograms is given intravenously and the patient 
monỉtored for 30 seconds for evidence of withdrawal 
symptoms; ư none occur, a turther dose 0 í óOOmicrograms 
ís given and the patient monitored ỉor 20 to 30 minutes. A 
conRrmatory rechalỉenge with naloxone hydrochloríde
1.6 mg intravenously may be considered ư results are 
ambiguous. us licensed product inỉoimation suggests a 
naloxone chaUenge test with a smgle dose oi 800micr- 
ograms given subcutaneously as an alteraatìve to the 
intravenous route.

Once a negatìve naloxone challenge test has been 
obtained, naltrexone hydrochloride is given to maintain 
abstinence. An oral dose of 25 mg may be given initially. ư 
no signs of opioid withdrawal occur subsequent doses may 
be increased to 50 mg daily. The usual maintenance dose of 
nalưexone hydrochloride is 350 mg tveekly given as 50 mg 
daily, but the dosing interval may be lengthened tò improve 
compliance; for example, doses of lOOmg on Monday and 
Wednesday and 150mg on Priday may be eữective, and 
various other intermittent dosage regimens have been used. 
Altematively, nalưexone (as the base) may be given as a 
long-acting modiRed-release intramuscular ứijection in a 
dose of 380 mg once every 4 vveeks. Patients should be 
careíully counselled and wamed that attempts to overcome 
the opioid blockade with large doses of opioids could result 
in ỉatal opioid intoxication.

Naltrexone hydrochioride is also used as an adjunct in 
the management of alcohol dependence at a recom- 
mended oral dose of 50 mg daily. Altemativdy, nalttexone 
(as the base) may be given as a modiũed-release 
intramuscular ũỹection in a dose of 380 mg once every 4 
vveeks.

Nalưexone hydrochloríde is induded in some oral opioid 
lormulations to reduce the potential for parenteral abuse.

Alcohol wiihdrawd and abstinence. Naltrexone may be 
of use as an adjunct to psychotherapy in maintaining 
abstinence after alcohol vvithdravval in patients with 
alcohol dependence (p. 1734.1).u  Two systematic reviews 
have concluded that oral naltrexone is sale and eHective 
for ưeatment of alcohol dependence,11 although there is 
less evidence for long-term benefit.ỉ However, since the 
risk of relapse is particularly high early after alcohol vvith- 
dtavval. treatment for at least 6 months has been recom- 
mended.4 Compliance with oral nalưexone may be a pro- 
blem,1’ and promising results15'7 have been reported with 
a iong-actìng íntramuscular ỉnjection given monthly.

Although it has been suggested that theie may be a 
dUĩerence in response to nalưexone treatment £or alcohol 
dependency depending on gender, results tom  studies have 
been conĐicting. Some have reported little eữect on 
drinking in vvomen treated vvith nalaexone and cognitive 
behaviour therapy,* while others have reported õther a 
greater effea in women than men,9 or less effect in women 
than men (in those with alcohol plus cocaine depend- 
ence).10 In contrast vvomen and men had a similar response 
to naltrexone in an analysis of da ta hom a larger study,11 
and naltrexone was suggested as a viable ưeatment option 
for both sexes.

Nalttexone appears to be more eaective at redudng the 
amount oỉ alcohol consumed than produdng complete 
abstinence;3 reports12 bom patients who continued to drink 
during therapỹ suggest thát naltrexone may reduce the 
pleasure assoóated with drinkmg, possibly by blodđng the 
eỉlect of endorphins released as a result of alcohol 
consumption.

Although naltrexone does not appear to be hepatotoxic 
at the oral dosage oỉ 50 mg daily used íor alcohol 
dependence, caution is recommended in patlents with liver 
đisease;4 careíul monitoring is recommended if it is given 
with disulhiam since hepatotoxiáty could potentially be 
increased.

Nalmeíene, a derivative oỉ naltrexone, is also used as an 
adjunct Ũ1 the management of alcohol dependence (íor 
details see under Nalmeíene, p. 1562.1).

1. Antoo RF. Naỉtrexone ỉor the management oỉ aỉcohoỉ dependence. N 
Ẽngl J  Mui 2008; 359:715-21.

2. Rôsoer s, ứ  đL Opioỉd ạptagonisĩs ỉor alcohol dependence. Avaỉỉabỉe in 
The Cochrane oãtabase oỉ Sysosnatỉc Revtem; ỉssue 12. Chỉdiester 
John WUey; 2010 (accessed 10/02/11).

3. Bouza c  ẽt aL Efficacy and saíety of niỉoexone and acamprosate in the 
txeatment of aỉcohol dependenã: a systematíc revỉew AddSctìon 2004; 
99: 811-28.

4. Berg BJ, tíaL  A risk-benefit assessment of oaỉtrexone ín the veannem of 
alcohoỉ dependence. Dntậ Sđỹsty 1996; 15:274-82.

5. Garbuct JC, et ai. BBỈcacy and toỉerabiỉỉty ol ỉong-actỉng injectabỉe 
naltrexone íor akohoỉ depẽndence: a nndomỉxed oontrolled triai JAMA 
2005; 293: 1617-25. Correctỉon. ibùL: 1978.

6. Svvaituton Harrison ĩ.e ta L  Bxtended-reỉease intramuscular naỉtrexone. 
D ntp 2006; 66: 1741-51.

7. Ciraulo DA. et ai. Baiỉy treatment response ỉn aỉcohoi depcndenoe wỉth 
extended-reỉease naỉtrexotie. J  Qin Psydùatry 2008; 69: 190-5.

8. ƠMalỉey ss. tt aL Naltrexone and cognỉthre behaviond copbỉg
therapy fer the treatment oỉ aỉcohol dxỉnldng and dỉsorder
features in aỉcoltol-dependent women: a randomòed oomxõũed ữial.

• Aỉahol ơm B xpB o  2007; 31: 625-34.
9. Kỉeỉer ĩ.e ta l.Ả  nenroendoalnoỉogical bypothesỉs on gender effeas ơi 

naỉtrexone ỉn reỉapse preventkm treatmeìu. Pharmaeoptydaatiy 2005; 
38: 184-6.

10. Penỉnatỉ HM. €t ai. Gender dUterences wỉth hỉgh-dose nghrwmnf in 
oocaỉne and alcohol dependence. J Subữ Abutí Trtat 2008; 34: 378-90.

11. GreenSdd SF, et aỉ. Gender (RSerences in aỉoohol treatment: an analysis 
of outcome ỉrom the COMBINE study. Akohol CUn Sxp Ra 2010; 34: 
1803-12.

12. Voỉpỉceỉlỉ JR. et aL Effect oỉ naỉtrexone on alcohol 'high* ỉn alcoholỉcs. 
Am J Psydtiatry 1995; 152: 613-15.

Autism. Autìstìc disorders have been linked with abnonn- 
alitíes in the endogenous opioid System and there is some 
evỉdence1 that oaltrexone may be of beneũt in children 
with autísm, espedally in those with seU-injurious beha- 
viour.

1. ElChur GM. rt ai. EKcaqr and saỉety of naltrexone usc in pediatiic 
patíenix wttb audsdc dborder. A m  Phtưmaather 3006; 40:1086-91

Eating cBsoiders. Endogenous opioids may have a role in 
the pathophysiology oí eating disordets,1 thus opioid 
antagonists su ch as naloxone and naltrexohe have been 
tried in their management. Naltrexone is under invesdga- 
don, combined with bupropion, in the management oí 
obesity.2"7 In one study4 mean weight loss in partídpants 
takỉng oral naltrexone 32 mg plus bupropion for up to 56 
vveeks was 6.1 kg compared with 1.4kg in those taking 
placebo.

Nalưexone has also been tried ỉn anorexia and other 
eating disorders.*-9

1. de Zwaan M. MitcheU JE. Opiate antagonỉsts and eaứng behavior ừi 
hưmaiMr a revíew. J  ơ in  Pharmaal 1992; 32; 1060-72.

2. Lee MW, Fujioka K. Naltrexone ỉor the treaxment of ữbesity: review and 
update. Sxptrt opin Ptrnmamthar 2009; 10:1841-5.

3. Greenvvxy FL. tí  ai. NB-201 Study Group. Comparỉson of combined 
bupropion and naitrexone therapy for obesỉty wỉth moQochexapy and 
pỉacebo. J ơ in  Bndoơinol Mtíab 2009; 94:4898-4906.

4. Plodkomki RA. tí  aL Bupropion and naỉtrexone: a review oi (heir use 
ỉndỉvỉduaỉỉy and ỉn axnbinatỉon for the treatment of obesỉty. Expert Opin 
Pharmaather 2009; 10: 1069-81.

5. Padwaỉ R. Contrave, a bupropion and naltrexone cornbínatíon ỉherapy 
for the potentỉaỉ treacment of obesity. Curr Opin ỉnvatìg Drugs 2009; 10: 
1117-25.

6. Greenway FL tí aL COR-I Study Group. £ỉfect of oaỉtrexone plus 
bupropỉon on weỉght loss ỉn ovexiveỉght and obese ađults (COR-Ỉ): a 
muhteentre. randomised. double-bUnd. placebo-CDnữotted, phase 3 
nỉal. lam et 2010; 376: 595-605. Corrections. ibid4 594 and 139Z

7. Wadden TA. tí ai. VVeight loss with naitrexone SR/bupropioa SR 
combinaúon therapy as an ad]una to behavỉor modihcatíon: the COR- 
BMOD trỉal. Obaity (Siỉver Sprins) 2011; 19: 110-20,

8. Gade K. tí ai. Atypicaỉ anorexia in a male patỉent accompanìed by strong 
obsessive-compulsive symptoms successlully treated wỉth naltrexone. 
Phannacopsỵchiatry 2009: 42: 164-5.

9. Kmoch V.etaL  Two patỉents vvith eatỉng disorứen treated by naltrexone. 
N tun Endocrinoỉ Ltít 2009; 30: 327-30.

Gambling. Naltrexone has been tried for pathologicál 
gambling with some success.1 Nalmeíene has also been 
investìgated, but with variable results.13

1. Grant JE. a  ai. A double-bllnd, placebtMnntroDed study of the opiate 
anugonist nalnexone in the treatment of pathologlcal gambllng urges. J 
ơin Pĩydùatry 2008; » .  78S-9.

2. Gnutt 1B. tt  aL Multicenter investtgaứon al the opioid antagoniỉt 
nalmetene in the treatment of pathological gambling. Am J nychiatry 
2006; 163: 303-12.

3. Giam 1E. et al. Nalmetene in the treatment of pathologkal gambllng: 
muldcentre. double-bUnd. placebo-conttoUed study. Br 1 Pydùaay 
2010; 197: 330-1.

Opioid dependence. MA1NTENANCE. Naltrexone is a long- 
acting, non-addictìve oral opioid antagonist It is consid- 
ered eSectíve in maintaỉning abstinence in opioid addicts 
after detoxiScatíon, although a systematíc revievv1 noted 
that evidence of superiority to other treatments (induding 
placebo) was laddng, and compliance wíth therapy is diỉR- 
cult to maintain because aỉthough naitrexone blocks the 
euphoriant eữects oỉ opioids it does not block the craving

The Symbol t  denotes a preparation no longer actívely marketed
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ỈOT them. It is thus most eííective in ỉũghly motivated 
addicts wiửi good sodologicaỉ and psychological support to 
discourage impulsive use of opioids.1"4 ModiSed-release 
injectable naltrexone may be used for maứnenancc, and 
may increase adherence to treatment,5 although evidence 
of eỉScacy is limited.* Complications have been reported 
with depot injections, ỉnduding opioid withdrawal7 and 
ineữective analgesia aíter surgery.7 There is a risk oỉ 
overdose if opioids are used to overcome the antagonist 
eSect of nalữexone; although there are rare reports oí 
deaths aỉter opioid and non-opioid overdoses in patients 
with naltrexone implants,* ìt is not dear ư the risk is dif- 
íerent than might be expected in such patíents.9'10 Precau- 
tions relating to naloxone use should be noted, see bdow.

For a discussion oỉ the management oỉ opioid depend- 
ence, see p. 109.2.

ỉ . Mỉnozà s. et a i Oral nalaexone maimenance treatment for OỊrioid 
dependence. Avaỉỉabỉe in The Cochrane Database of Systematk 
Reviews; Issue 2. Chichester John YVíley; 2011 {accessed 03/03/11).

2. George s, Ekhtiaií H. Naỉtrexone ỉn the treatment oí opioỉd dependence. 
BrJHospM ed 2010;71:568-70.

3. N1CE. Naltrexone for the management of opioid dependence: 
Technology Appraỉsaỉ Guidance 115 (issued January 2007). Available 
at: http*.//guidance.nỉce.org.uk/TA115/guỉdance/pdỉ/English (accessed 
02/05/07)

4. Adl Y. et ai. Oral nalưexone as a ữeaunent íor reỉapse preventíon in 
íormerly opioid-dependeni drug users: a systernatic review and 
economỉc evaỉuation. Health Tnhnoỉ Assess 2007; 11: itt-iv. 1-55. Also 
avaỉlabỉe at: http://www.hia.ac uk/íulbnooo/mon 1106.pdf ỉaccessed 
15/02/11)

5. Comer SD. et al. ỉnjectable, susuined-release naltrexone íor the 
treaaneni oỉ opioid dependence: a randonúxed. ptacebo-comrolled tríal. 
Areh Gtn Pĩỵchiatry 2006; 63: 210-18.

6. Lobmaỉer p, et ai. Sustaíned-reỉease naltrexone ỉor opioíd dependence. 
Avaỉlabỉe ỉn The Cochrane Database oi  Sysiematic Rev1ews; Issue 2. 
Chỉchester John Wỉley; 2008 (accessed 21/07/08).

7. Linaerỉs H .etaL  UnpUnned admũsions to two Sydney public hospỉiaỉs 
after naltrexone impỉants. Med J Aust 2008:188: 441-4.

8. Gibson AE. et at. Opíoid overdose deaths can occur in patíents wiih 
naltrexone implantỉ. Med J Aust 2007: 186: 152-3.

9. Huỉse GK. Tait RJ. Opỉoid overdose deaths can occur ỉn patients wirh 
naỉtrexone implanu. Med J Aust 2007; 187: 54.

10. Sim MG-B. Opioỉd overdose deaths can occur ỉn patients with 
naỉtrexone ìmpỉantỉ. Med J Aust 2007; 187: 54.

RAPID DẽTOXlRCAnON. Naltrexone has been used in various 
regimẹns íor rapid detoxihcation;1-2 opioid withdrawal 
may be achieved in only a few days. although benehts for 
long-tenn outcome are not yet established. It has also 
been used ỉor ultrarapid detoxihcation under anaesthesia, 
although a systemadc review5 conduded that the rísks 
outvveighed the benehts oỉ using opioid antagonists in 
su ch procedures. A later study4 also íailed to suppoit the 
use oỉ su ch a regimen.

Use of a subcutaneous ứnplant of naltrexone for rapid 
opioid detoxiBcation has been assodated with complica- 
tions, induding pulmonary oedema, prolonged vvithdravval. 
variceaỉ rupture, and aspiiation pneumonia; íatalitìes have 
occurred.5 Modihed-release injectable formulaúons of 
naltrexone are generally resexved íor maintaining absti- 
nence, see Maintenance, p. 1565.3.

1. 0'Connor PG, Kosten TR. Rapid and ultrarapỉd opioìd detoxifianoD 
tedhniques. JAMA 1998; 279: 229-34.

2. Gowing L. et ai. Opioid antagonists witb mỉnimaỉ sedation ỉor opioid 
withdrawaL Avaỉlabỉe in The Codưane Database of Systemadc Revicws; 
Issue 4. Chirhester John Wiley; 2009 (accessed 12/08/10).

3. Gowỉng L. đ  aL Opioid amagoolsB under heavy sedation or anaestheóa 
for opioid wỉthdrawaỉ. Avaỉlabỉe ìn The Cochrane Database oỉ 
Systematỉc Revỉews; Issue 1. Chicbesten John Wiỉey; 2010 (accessed 
12/08/10).

4. Coỉlỉns ED, et aL Anesthcsia-assisied vs buprenorphỉne- or donidine- 
assỉsted heroin detoxỉAcatỉon and naỉtrexone induction: a randomked 
txiaỉ. JA M A  2005; 294: 903-13.

5. Raxniỉton RJ, et ai. Complicationỉ of uhrarapid opioid detoxiAcatìon vvith 
snbcutaneous naỉtrexone pellets. Aatd Ertưry Med 2002; 9: 63-8.

PrurHus. For reíerence to the use o{ opioid antagonists, 
induding naltrexone, in pruritus, see under Nalmeỉene. 
p. 1562.1.

Adverse Eữects
For geneial adverse eỉfects oí opioid antagonists, see 
Naloxone, p. 1564.2.

Other adverse ehects reponed with naltrexone indude 
oedema, increased or decreased appetỉte, ejaculatory 
diỉBcultíes and reduced potency, toothache, and depression 
and suiddaỉ ỉdeation. There have been repora of 
respiratory, uiinary, and gastrointestinal ínỉectíons. Naso- 
pharyngitis, nasal congestion or bleeding, sneeãng, 
hoarseness. cough, pupiilary constriction, and tinnitus 
have been assodated with naltrexone. as have rash, 
pruritus, acne, alopeda, and speech disorders. Reversible 
idiopathic thrombocytopenia purpura has been reported 
rareiy.

Hĩgh doses of naltrexone may cause hepatocellular 
injury. Hepatítis, abnormalities in hepatic hinction, and 
increases in liver enzymes or bilirubm have been reported. 
Urinary retention, increased ừequency, or discomíort 
during urination have occurred.

Injectíon site reactions, induding abscesses and tissue 
necrosis, have been reported with intramuscular nalưex- 
one. There have also been rare reports of eosinophilic 
pneumonia.

Ettects on the liver. Increased liver enzyme values were 
reported in 6 of 40 obese patients given naltrexone 50 or 
lOOmg daily for 8 vveeks.1 Five of the 6 patients had mini- 
mally abnórmal liver íunction beỉore naltrexone was 
given and liver hmction tests retumed to baseline values 
or better on stopping naltrexone.

Raised oansaminase levels tvere noted in 5 oỉ 26 obese 
patients aỉter 3 vveeks of treatment with nalưexone 300 mg 
daily; transaminase actívity retumed to normal when 
ơeatment was stopped.2

1. Atlúnson RU a  al. EOccb o( long-tenn therapy with naltrexone on body 
vyeight in obesỉty. CUn Pharmacol Ther 1985; 38: 419-22.

2. Mitcheỉl JE- Naỉtrexone and hepatotoxỉdty. Laneet 1986; iỉ 1215.

Effeds on the musdes. Asymptomatic rhabdomyolysis has 
been reported* in a patient receiving nalưexone; the con- 
dition resolved when naltrexone was withdrawn.

1. Zaỉm s. tí ai. Rhabdomyolysis assodated with naỉưexone. Am  
Pharmaeother 1999: 33: 312-3.

Precautíons
Nalưexone should be avoided in patients physically 
dependent on opioids as an acute withdravval syndrome 
may be predpitated (see Dependence and Withdrawal 

I under Opioid Analgesics, p. 109.1). Withdrawal symproms 
may develop within 5 minutes and last up to 48 hours. 
Patients ỉhould be vvamed that attempting to overcome 
opioid antagonism may result in opioid intoxication or 
overdose; they may also be more sensitive to lower doses of 
opioids aiter treatment wáth nalưexone. For lurther 
precautions when using naltrexone as an adjunct in the 
treatment of opioid dependence, see Uses and Administra- 
tion, p. 1565.2.

Therapeutic use oỉ opioidỉ should be avoided durtng 
nalưexone ưeatment. When analgesia is required. larger 
than usual doses of opioids will be needed and there is an 
increased risk of respiratory depression and other adverse 
effects. Naltrexone should be stõpped 48 to 72 hours beỉore 
elective surgery involvừig opioid analgesia.

Nalưexone should be used with cauúon in patỉents vvith 
hepatic impairment and is contra-indicated in patíents with 
acute hepatìtis or hepatic íailure. Regular monitoring of 
hepatic hincúon is recommended. Caution is also advlsed in 
renal impainnent.

Naltrexone may cross-react with some immunoassay 
methods íor the detection of opioids in the urine.

Breast ỉeedmg. Nalữexone and its metabolite, 6-P-nal- 
trexol, were deteaed ìn the breast milk oỉ a mother taking 
oral naltrexone for opioid addiction. The total rclative 
iníant dose over 24 houĩs was calculated as 1.06%. A very 
low concentration oí 6-p-nalưexol was ỉound in the 
plasma oỉ the iníant, who was healthy and showed no 
ãdverse eữects at 6 weeks.‘

1. Chan CF. rt al. Transỉer oínaỉưexone and its metaboỉite ó.beu-naỉưexoỉ
into hunian miỉk. J Hum Loa 2004; 20: 322-6.

Porphyria. The Dmg Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassihes nalữexone as pos- 
sibly poiphyTinogenic it should be used only when no 
saỉer altemative is available and precautions should be 
considered in vulnerable patients.1 

1. The Dmg Database íor Acrne Porphyrỉa. Available ai: http://www.
dnigs-poiphyria.org (accessed 2 6 /0 8 /ỉĩ)

Pregnancy. There are repons' o{ nalơexone use in preg- 
nant vvomen, either orally or as an implant. Although fol- 
low-up oi the inỉants was not alvvays undertaken. delivery 
oi healthy iníants was descrìbed in many cases.

1. Farid WO. et ai. The effects oí matemaỉly admỉnistered methadone.
buprenoipbine and naỉtrexone on oỉỉspnng: review of human and
animàỉ data. Curr Neuropharmacữỉ 2008; 6: 125-50.

Pharmacokinetics
Nalưexone is weU absotbed hom the gasưointestinal tract 
but is subjea to considerable hrst-pass metabolism and may 
undergo enterohepatic recyding. It is extensively metabo- 
lised in the liver and the major metabolite, 6-p-nalưexol, 
may also possess weak opioid antagonist actìvity. Peak 
plasma concentratíons of naltrexone and 6-|}-naỉtrexol 
occur about 1 hour after oral dosing. The elimination halỉ- 
liỉe of oral nalơexone is around 4 hours and that oí 6-P- 
naltrexol about 13 hours. Plasma concentrations of a 
modihed-release ỉormulation of nalơexone ịVivitrol. USA) 
peak about 2 hours aỉter intramuscular injection. This is 
ỉollovved by another peak around 2 to 3 days later. and then 
a slow dedine in concentrations hom about 14 days post- 
dose to at least 1 month. The elimination halỉ-Uỉe of both 
nalưexone and 6-P-nalưexol hom this [ormuỉation is about 
5 to 10 days. Nalưexone is about 20% bound to plasma 
proteins at therapeutic doses. Naltrexone and its metabolites 
are excreted mainly in the urine, with a small haction in the 
laeces. Less than 2% of an oral dose of nalơexone is 
excreted unchanged.

Hepcrtỉc impairment. A study1 in 11 patientỉ with hepatic 
drrhosis ỉotmd that the systemic availabiỉity oỉ nahrexone 
was signiScantly increased, particularly in those VTÍth 
decompensated disease.

1. Beitolottì M, ttaL  Effea oíliver drrhosis on the systemỉc avaỉỉabiỉlTy of 
naỉtrexone ỉn humans. J  Hepatol 1997; 27: 505-511.

Preparations
Proprietary Preparations (details are given in Volume B)

Singla ingredient Preparalions. Arg.: Revez; Austral.: Rcvia; 
Austrùr Dependex; Ethylex; Naltrexint; Nemexint; Revia; 
Belg.: Nalorex; Broz.: Revia; canad.: Revia; chũe: Nalerona; 
Chintr. Narcoral (ÍỄ3Ĩ3S); Nuo Xin sheng (^)í)c4); Cz.. Ade- 
pend; Nemexint: Revia; Denm.: Adepend: FÔI.: Revia; Fr.: 
Nalorext; Revia; Ger.: Adepend; Nemexin; Gr.: Nalorex; Hong 
Kong-. Reviat; Hung.: Antaxon; Nemexint; Reviat; Indùr. Nal- 
úma; Nodict; Indon.: Nuưexon; Phaltrexiat; M.: Ethylex; 
Nalorex; Reviat; /ta/.: Antaxone; Nalorex; Narcoraị; Mataysia: 
Narpan; Mex.: Reviat: Neth.: Nalorexỷ; Revia: Norw.: Reviat; 
NZ: Naltraccord: Revia; PorL: Antaxone; Basinal: Destoxican; 
Nalorext; Rui.: Amaxone (AHTaKCOH); Prodetoxon
(ĨIpoaeTOKCOH); Vivitrol (BHBHTpoa); Singapore. Trexan; Spain: 
Antaxone: Celupant; Revia; Swed.: Reviat; Switz.: Naltrexin; 
Nemexint; Thai.: Revia; Turk.: Ethylex; UK: Adepend: 
Nalorex; Opizone: Ukr.: Antaxone (AtnaKCOH); USA: Revia; 
Trexan: Vivitrol.

Multi-ingredient Preparatìons.

Ưsed as  an adỊund in:. U SA: Embeda.

Phormacopoeial Preparatìons
USP 36: Naltrtxone Hydrochloride Tablets.

Obidoxime Chloride ÍUSAN, riNNỊ
Chlorek Obidoksymu; Cloruro de obidoxima; LŨH6; 
Obidoxim Chlorid; Obidoxima, clornro de; Obidoximchlorid; 
Obidoxime, Chlorure d'; Obidoximi Chloridum; 06nflOKCMMa 
X/iopMA.
1,1 '-[Oxybis(methylene)]bis[4-(hydroxyimino)methyl]pyridi- 
nium dichloride.
C,4H,6CI2N40 3=3592
CAS —  7683-36-5 (obidoxime); 114-90-9 (obidoxime chloride). 
ATC —  V03AB13.
ATC Vet — QV03AB13.
UNII —  3HXR31229M.

Proíile
Obidoxime chloride is a cholinesterase reactivator with 
similar acóons and uses to praỉidoxime (p. 1571.1). It is 
given vvith atropine in the treatment oí organophosphorus 
poisoningin a usual initial dose of 250 mg (4mg/kg) by slow 
intravenous injection or by inưamuscular injection. This 
may be íollovved by intravenous iníusion of 750 mg over 24 
hours, continued unól the concentration of organopho- 
sphate is below critical levels; altematively, repeated doses 
of 4 to 8 mg/kg by intiavenous injection may be given at 
intervals of 2 to 4 hours. For doses in children, see below.
Reíerences.

1. Thiermann H. et aỉ. Choỉỉnesterase stacus, pharmacokinetỉcs and 
laboraiory Rndỉngs during obidoxime therapy in organophosphate 
poisoned patíents. Hum Exp Taxicữl 1997; 16: 473-80.

2. Eyer F. etal. Obidoxime in acme organophospbate poisoning; 1—clinical 
eữeaiveness. ơừĩ Toxiaỉ 2009; 47: 798-806.

3. Thierminn ìL e ta i Obidoxùne in acute organophosphate poisoning: 2— 
PK/PD reỉatíonships. ơin Toxkol 2009; 47: 807-ỉ 3.

4. Thiermann H. et ai. Pharmacokỉnetia of obidoxime in patíents poisoned 
wiih OTganophosphoms compounds. Taxieol Lett 2010; 197: 236-42.

Adminiỉtration in children. Obidoxime chloiide iỉ used 
with aưopine to treat children with organophosphorus 
poisoning. An initial dose of 4 to 8mg/kg (maxứnum 
250 mg) by slow inơavenous injection or by inơamuscular 
injection iỉ followed by either a continuous intravenous 
inhtsion of lOmg/kg daily, or repeated doses of 4 to 
8mg/kg by úiưavenous úỹection at intervals of 2 to 4 
houn.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nomegian Porphyria Cenơe (NAPOS) and 
the Porphyria Cenơe Sweden, classifìes obidoxũne as not 
porphyrinogenic it may be used as a drug of Đrst choice 
and no precautions are needed.1

1. The Drug Database for Acute Porphyrỉa. Available at: hnp://www. 
đmgs-porphyria.ữrg (accessed 26/08/11)

Preparatìons
Preprietarỵ PreporaHons (details are gỉven in Vohime B)

Single-ingredient Praparations. Austria: Toxogonint; Chũe. Tox- 
ogonin; Cz.: Toxogonin; Ger.: Toxogonin; Neth.-. Toxogonin; s. 
Afr.: Toxogonin; Switz.: Toxogonine.

All cross-reíerences reíer to entries in Volume A

http://www.hia.ac
http://www


Obidoxime Chloride/Penicillamine 15Ó7

P e n ỉ c ỉ l l a m i n e  IBAN.USAN, riNNì 
Penícìíarninr Penidíaminar Penìcilaminas; Pstạidllamiọ; 
Penicillamina; D-Pehidllạrnine; - Pénidllamir^víltenỉdllamii. 
num ; Pen icy lam ina; Penisilam in ; PènisiHamimi; 
neHMLivui/iaMKH.
o-33-Oimethylcysteine; o-3-Mềrcaptovaline 
CịH, 1 NOị 5=T49.2
CÁS —  52-67-5 (peniơllamịnẹ); 2219-30-9 (peniơllamine 
hỵdrochloride).
ATC —  M01CC0Ỉ.
ATC Vet —  QM01CC01. 
u m  —  GNN1DV99GX.

Pharmacopoeias. In Oán., Eur. (see p. vii), Int., and us. 
Ph. Eur. 8: (Penidllamine). A vvhite or almost vvhite, 
arystallỉne powder. Freely soluble in vvaten slightly soluble 
in aỉcohol. A I % solution in vvater has a pH oỉ 4.5 10 5.5. 
USP 36: (Penidllaniine). A white or practically vvhite, 
crystaỉline powder having a slight characteristic odour. 
Preely soluble ÚI waten sBghtly soluble in alcohol; insoluble 
in chloroíorm and in ether. pH oỉ a 1 % solutíon Ũ1 water is 
betvveen 4.5 and 5.5. Store in airtìght containers.

Uses and Administration
Penidllamme is a cheiator that aids the elũnination írom the 
bodỵ o ỉ certain heavy-metal ions, induding copper, Iead, 
and mercury, by torming stable water-soluble complexes 
with them that are readilỹ excreted by the kidney. It is used 
in the treatment of Wilson's disease (beIow) to promote the 
excretion of copper, in heavy-metal poisoning su ch as lead 
poisoning (p. 2542.1), in cystinuria (below) to reduce 
urinary concentrations of cystine, in severe active 
rheumatoid arthqtis (p. 13.2), and in chronic active 
hepatiós.

Penidỉlamine is given orally and should be taken on an 
empty stomach. To reduce toxiãty, the lowest eííective dose 
shouĩd be used.

In the treatment of Wilson's disease, the optũnal 
dosage to achieve a negaúve copper balance should be 
detennined initially by measuring 24-hour urinary copper 
excretion; a 24-hour cupriuresis of over 2mg should be 
sustained for about 3 months. Subsequently, free copper in 
the serum is monỉtored; adequately treated padents will 
usually have free-copper sẽrum vaỉues of less than 
lOmicrograms per lOOmL. In the UK, an initial dose of 
1.5 to 2 g daily in dỉvided doses is suggested; a maintenance 
dose of 0.75 to 1 g daily may be adequate once control is 
achieved and should be continued indeíinitely. A 
maintenance dose of 2 g daily should not be continued ỉor 
mo re than a year. A dose of 20 mg/kg daily in divided doses 
is suggested for the elderiy. In the USA a usuaỉ initial dose 
of 0.75 to 1.5 g daily is suggested; it is seldom necessary to 
exceed 2 g daily. In those who cannot tolerate such doses an 
initial dose of 250 mg daiỉy, increased gradually, may 
provide better conưol and reduce advetse eãects.

In the management oí lead  polsoning, peniáỉlamme 
may be given in doses of 1 to 1.5 g daily in divided doses 
unól urinary lead is stabilised at less than 500 micrograms/ 
day. Elderly patients may be given 20 mg/kg daily in divided 
doses.

In cystinuria, doses o( penitíllamine are adjusted 
according to cystine concentrations in the urine. For the 
treatment oỉ cystinuria and cystine calculi. the dose ũ usually 
in the range of 1 to 4g daily in divided doses to achieve a 
urinary cystine concentration of not morc than 200 mg/li- 
tre. An initial dose of 250 mg daily increased gradually may 
provide good conưol and reduce adverse eííects. For the 
prevention of cystine calculi, doses of 0.5 to 1 g at bedtime 
may be given to achieve a urinary cystine concentration of 
not more than 300mg/litre. An adequate íluid in ta ke is 
essential to maintain urine flow when penidllamine is used 
for cystinuría.

In the ơeatment of severe active rheum atoid 
a rthritis, an initial dose of penidllamine 125 to 250mg 
daily is incxeased gradually by the same amount at intervals 
of 4 to 12 weeks. Remission is usually achieved vvith 
maintenance doses of 500 to 750 mg daily in divided doses, 
but up to 1.5 g daily may be required. Improvement may not 
occur íor severaỉ months; u s licensed product inlormation 
suggests that penióilamine should be stopped iỉ there is no 
response after treatment íor 3 to 4 months with 1 to 1.5 g 
daily; in the UK, ưeatment should be stopped ư there is no 
beneht within 12 months. Aíter remission has been 
sustained for 6 months an attempt may be made to 
gradually reduce the dose by 125 to 250 mg daily every 3 
months but relapse may õccur. Lovver doses may be 
required in the eldeiỉy who may be more susceptible to 
developing adverse eítects. Tnitlal doses oi 125 mg daily are 
recommended, gradually incxeased by this amount every 4 
to 12 weeks to a maximum of 1 g daily if necessary.

In the management oỉ chronic actlve hêpatitis, 
penidllamine may be given aíter liver íunction tests have

indicated that the disease has been controlled by 
corticosteroids. The initial dose is 500 mg daily in divided 
doses, increased gradually over 3 months to 1.25 g daily, 
while at the same time redudng the corticosteroid dose.

For doses in dũldren, see belovv.
Acetylpenidllamine has been used in mercury poison- 

ing.

Adminislration in children. Penidỉỉamine is used in chil- 
dren for the treatment of Wilson's disease, for poisoning 
by heavy metals such as lead, for cystinuria, and for severe 
acdve juvenile rheumatoid arthritis.

For the ưeatment of Wilson's dlsease, an oral dose of 
20mg/kg daily in 2 or 3 divided doses iỉ recommended. 
Children from 12 years may be given the adult maintenance 
dose, see above.

For lead poisoning, the recommended daily oral dose is 
15 to 20mg/kg in 2 or 3 divided doses in children vvhose 
blood lead concentrarions are less than 45 micrograms/ 
lOOmL

In cystinurỉa, the penidlỉamine dose should be adjusted 
to maintain the urinary cystine concentradon belovv 
200mg/litre and adequate fluid intake ensured. An oral 
dose oỉ 20 to 30 mg/kg daily in 2 or 3 dlvided doses has been 
suggested.

For juvenile idiopathic arthritis, UK lỉcensed product 
íníormatíon recommends an initial oraỉ dose of penidll- 
amine 2.5 to 5 mg/kg daily beíore íood, increased every 4 
vveeks over 3 to 6 months to a usual maintenance dose oí 15 
to 20mg/kg daily, although the BNFC advises that 
penidUamỉne is no longer used as a disease-modifying 
antirheumatic drug.

Chronic octive hepatitis. Penidllaraine has been ttied in 
chronic active hepatitis (p. 1602.3) as an altemative to 
prolonged corticosteroid maintenance therapy once con- 
trol of the disease iỉ achieved. The dose of penidllamine is 
increased over several months to a suitable maintenance 
dose and, at the same time, the corticosteroid dose is 
decreased.

Cyslinuría. Cystinuria is an inherited disorder oỉ renal 
amino-add exaetíon in vvhich there is excessive excretion 
of cystine (cysteine disulhde), along with omithỉne, lysine, 
and arginine. The low solubility of cystine leads.to the íor- 
mation oí cystine stones in the urinary tract resulting in 
pain, haematuria, renal obstruction, inỉection. and renal 
impairment,1-2 Treatment is mainly aimed at redudng the 
urinary concentration of cystine to below its solubility 
limit of about 300mg/litre at urinary pH (5 to 7). Patients 
with cystinuria excrete 400 to 1200mg cystine daily and 
should be advised to drink at least 3 liưes of water daily, 
induding at night, to maíntain a dilute urine. Cystúie is 
more soluble in alkaline urine (above 7.5) and urinary 
alkalinisers such as potassium bicarbonate or potassium 
dtrate may be used; sodium-based alkalinisers are not 
generally recommended. Penicillamine may also be used, 
particularly in patients vvhere these measures are ineííec- 
tive or not tolerated; it complexes with cystine to form 
more soluble compounds, thereby preventing cystine 
stone tormadon, and promoting the gradual dissolutíon oỉ 
existing stones. Adverse eííects are common and dopro- 
nin, vvhich has a sứnilar action, may be used as an altema- 
tive. Captopríl may incxease the solubility o! cystine and 
has been used in some patients such as those with hyper- 
tension. although evidence of efficacy is inconsistent. Diet- 
ary restrìctions have also been used: a reduction in sodium 
reduces urinary cystine excretion and a lovy-salt diet is 
recommended. Restríction of protein, to reduce methion- 
ine. a precursor of cystine, has also been suggested. but is 
not generally recommended as it is difficult to maintain. 
Urological interventions may be necessary to remove 
established stones.10

1. Ahroed K, et ai. Cystỉne calcuỉỉ: challengíng group ơf stones. Postgrad Mtd 
J 2006; 82:799-801.

2. Knoll T. et đi. Cystínurỉa ỉn childhood and adoỉescence: recommenda- 
dons ỉor đỉagnosiỉ, treatment and follow-up. Pediđtr Nephroi 2005; 20: 
19-24.

3. Tũrk c, itđ i. European Assodatỉon of Uroỉogy. Guidelỉnes on uroiỉthiasis 
(updated April 2010). Availabie ac http://www.uroweb.org/gis/pdf/ 
ÙroUthỉasỉs%2020 ỉ 0.pdf (accessed 18/03/11)

Prímary biliary drrhosis. Copper accumulation in the 
liver has been noted in patients with prìmary biliary drrh- 
osiỉ (see under Ursodeoxycholic Acid.p. 2638.3) and ther- 
apy with penidllamine to reduce liver-copper concentra- 
tions has been studied. Despite good preliminary results, 
most studies have íound it to be ineữective and any bene- 
fit appears to be offset by the high inddence oi adverse 
effects.u

1. James OFW. 0-PenidlUmine for primary biliary dirhosiỉ. GUI 1985; 2«; 
109-1J.

2. Gong Y. d  al. D-pcniôllamine lor primary bUiny àrrhoàs. Available in 
The Cocbrane Daubase of Systemadc Revĩevn; Issue 4. Cbichester John 
VViley; 2004 (accessed 18/03/11).

Relinopaihy of premaluríty. Peniãllamine has been inves- 
úgated for the prophylaxis o i retinopathy of prematurity 
(p. 2120.3) ịn iníants considered to be at risk, and a sys- 
tematic review of 2 such studies conádered that there was 
evidence for a reduced inddence of acute retinopathy.1 
Further stuđies were considered justified, wlth carehil 
attention to possible adverse eữects.

1. Phelps D. «t đL D-Penidỉỉamme for preventỉng retinopathy of 
premacuxicy in preterm ỉnỉams. Avaiỉable ỉn The Codinne Database 0í 
Sỵscematíc Reviews; Issue l. Chichester John WUey; 2001 (accessed 
18/03/11).

Rheumatoid arlhritís. Penidllamine iỉ one of a diverse 
group of disease-modiỉying andrhemnatic drugs that have 
been used in rheumatoid arthiitis (p. 13.2) in an attempt 
to suppress the rate of cartilage eroãon or alter the course 
ol the disease. However. early enthusíasm for penidll- 
amine has been tempered by a high inddence of adverse 
eííects.1 During long-term therapy as many as 50% of 
patients taking penidỉlamine have been reported to stop 
ơeatment because of adveise eổects.1 Low doses of peni- 
dllamine to reduce the inddence of adverse eííects have 
been tried and while doses as low as 125 mg daily have 
been daimed to be eữectíve in some patients, a 36-week 
multicenưe double-blind study3 involving 225 patients 
conduded that a dose of penidllamine 500 mg đaily was 
onlý sHghtly more eSective than placebo. A dose o i 
125 mg daũy was not signihcantly dilíerent from either 
the 500-mg dose or placebo. HỠvvever, a 5-year open 
study* comparing penidllamme in doses up to 500 mg 
daily with hydroxychloroquine, sodỉum aurothiomalate, 
or auranohn íound penidllamine to be as eSective as the 
other drugs and well tolerated, with 53% of the patients 
randomised to penidỉỉamme stíU receiving it at 5 yeaxs, as 
opposed to about 30 to 35% of those randomised to other 
drugs.

1. Suarez-Almazor ME đ  a i Penldĩlamine ibr ưeatìng rheumatokỉ 
anhiitis. Avaứable in The Codưane Database of Systematỉc Revỉews; 
Issue 4. Chichester John Wfley; 2000 (accessed 31/03/11).

2. Moens HJB, t í  oi. longtenn todowup QÍ ưeatment wỉth D-penldllamine 
for rhenman>ỉd arthrỉtỉs: eổecrlvity and toxídty ỉn reỉaiỉon to HLA 
anứQeas. J  Rkeumotữi 19S7; 14: 1115-19.

3. wuủams EJ. tt  oL Low-dose >penỉdllamỉne thetapy ln rheumatoỉd 
arthriús: a coRưoỉỉeda doubìe-blỉnd dỉnỉcal trieỉ. Artkrửừ Rheum 1983; 
26: 581-92.

4. Jessop JD, tí  a i A long-term Bve-year randomized oontroỉled trỉa! oi 
hydroxychloroquỉne. sodỉum aurothiomaỉate, auianoũn and pemcỉQ* 
amỉne in the treatment of patỉents wỉth rheumatoid arthritỉs. Br J 
Rkeumatol 1998; 37: 992-1002.

Sderoderma. Penidllamine affects the cxoss-Iinking of col- 
lagen,1 and observatíonal studies2-3 have suggested that it 
may be of beneht in sderoderma (p. 1938.3), and peihaps 
in some visceral manưestatỉons of systemic sclerosis. A 
randomised study* comparing a conventional dose oí peni- 
dllamine (up to lg  daily) with a very low dose (125mg 
on altemate days) found no diíỉerence in outcome, but 
there were more adverse eííects with the higher dose. 
Although the lower dose was not expected to be ehective, 
the skin score improved àgniAcantly in both groups; how- 
ever. there was insuỉBdent evidence to attiibute this to 
use oí pemdUamine, and its role in sderoderma remains 
to be estabiisbed.

For a report oỉ sderodermatous lesions in a padent taking 
penidllamine ỉor Wilson's disease, see Sderoderma, under 
EHects on the Skin. p. 1569.2.

1. Herben CM. a  ai. Biosymhesỉs and macuraúon of sltín collagen in 
sderodenna. and ef(ea oi D.penicillanúne. Lanưt 1974; h  187-92.

2. SteenVD.«  «/. 0-PeniòUamíne therapy in Progressive systemic sderoás 
(sderodermal: a reưospeetlve analydV. A m  bttem Mal 1982; 97:652-9.

3. Dcrk CT. rt al. A rMrospective nndomly selected cohon study o( D- 
penidllamine treatment in npidly pngresóve dlííuse eutaneous 
sysiemic SCÌCTOSỈS of recent onset. Br J Dtrmaul 2008; 198: 1063-8.

4. clemenu PJ. a  «/. Hìgh-dose venut Iow-dose D-penidUamine in earty 
diíĩuse systemlc sderosís: analysls ol a nvo-year. double-blind, 
randomiied. conirolled dinical Irial. Anhriiis Rheum 1999: 42: 1194- 
1203.

WiUon'ỉ disease. Wilson's disease. or hepatolenticular 
degeneration, is a rare autosomal disorder oỉ copper accu- 
mulatìon.1'7 Excretion oỉ excess copper, vvhich normally 
occurs vỉa the bile, is impaired and total body copper pro- 
gresãvely increases. The excess copper accumulates in the 
liver, brain, and other organs induding the kidneys and 
comeas, and eventually causes tissue damage.

EHecdve ưeatment of Wilson's disease involves the use 
of copper-reduóng drugỉ to establish a negative copper 
balance. Thís prevents deposition oỉ more copper and also 
mobilises excess copper that has aừeady been deposited 
making it available ÍOT excxetion. Once negaúve coppet 
balance has been achieved, maintenance aeatment must be 
continued lUelong. Dietary restriction of copper is not 
generally considered to be an important part of the 
treatment oí Wilson's disease, although patíents may be 
advised to avoid copper-rich ỉoods, such as lỉver and 
shellhsh, during the fim  year o i treatment and to restrict 
their consumption thereaỉter. Symptomatic recovery hom 
copper overload occurs slovvly, but is usually complete ư 
treatment is started eaiỉy enough, and a normal Uíe 
expectancy can be achieved. However, once ứreversible

The Symbol t  denotes a preparation no longer acdvely marketed
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organ damage such as liver drrhosis has occurred, tteannent 
can only prcvent ỉurther deterioratíon; those presenting 
wiứi end-stage lỉver disease do not beneữt bom copper- 
redudng therapy, and liver nansplantatíon ìs nccessary 
(although successhil medical treatment has been reported 
in chỉldren). th e  drugs used to reduce copper concentra- 
tions in the treatment of Wilson's disease aie penldllamine, 
trientine, and zinc Dimercaprol has been used with 
penicillamine in re&actoiy patients. Ammoninm tetra- 
thiomolybdate, an investigational drug, may also be used.
• ĩenidllamine reduces copper concentrations in severaỉ 

ways. Its main action is to chelate õrculating copper, 
which is then excreted in the urine. In addition, 
penidUamine reduces the aỉBnity of copper ỈOT proteins 
and polypeptídes, allovnng removal of copper &om 
tissues. It aiso induces hepatic synthesis of metallothio- 
nein, a protein that combines with copper to ỉorm a 
non toxic producL

• Trie/ứint is a less potent copper chelator than penidll- 
amine; it competes for copper bound to semm albumìn 
and increases copper exơetion.

• Zmc induces synthesis of metallothionein in the intestine 
so that absorption of copper ừom the gasưointestinal 
tract is biocked. It is usually given as the acetate as this 
form is less iiritating to the stomach than the sulíate.

• Ammonium tetrathiomolybdate íorms a complex vvith 
protein and copper. when jt is given with tood it blocks 
the intestinal absorption of copper, and when taken 
between meals it combỉnes with albumin- and 
caeruloplasmin-bound copper.

• Dimercaprol may accelerate the removal of copper hom 
braỉn tiỉsue as it is not electricaUy charged and thereíore 
crosses vascular and cellular membranes more readily 
than penicillamine. which has charged carboxyl and 
amino groups.

CHOICE op DRUG. Penidllamine is generally regarded as the 
diug of choice for the initial management o i Wilson's 
disease as it produces a rapid reduction in copper levels. 
However, it may initially exacerbate neurologica] symptoms 
(possibly due to transiendy increased brain and blood 
copper concentrations) and some practitioners thereíore 
suggest starting with zinc zinc is less suitable in those 
requiring rapid reduction of copper levels as it has a slow 
onset of actíon. Trientine. which may also exacerbate 
neurological symptoms, is mainly used in patients 
intolerant oí penicillamine. although it is also used for 
inỉtial treatment as there is less toxidty. Ammonium 
tetrathiomolybdate is under investígatíon for the initial 
reducdon of copper levels; it may be partìcularly suitable ỈOT 
patients with neurological symptoms. Dimercaprol can be 
used with penidllamine in patients vvho remain sympto- 
matic or deteriorate on penidllamine alone. Because it must 
be given intramusculariy it is usually used in acute disease 
to improve control.

Once a negative copper balance is achieved, main- 
tenance therapy must be continued íor Uỉe. Penidllamine, 
trientine, and zinc are aỉl used ỉor maỉntenance ưeatment. 
Patients takmg penidQamine are also given pyridoxine to 
prevent dehdency (see Precautions, p. 1569.3). The adverse 
eSects of penidllamine may be a problem duiing long-term 
use and ã n c  which has low toxidty, is oỉten preíeưed. Zinc 
is also used in patíents in the asymptomatic stage oỉ the 
disease.

1. Brewer GJ. Recognition, dúgnosù, and managemcnt of Wil»n's
dỉsease. Prvc Soc s ip  Bĩo/Mcd 2000; Ỉ23: 39-46.

2. Roberts BA. Schiỉsky ML. A practice guidetise OD Wỉlson disease. 
UepútobịV 2003; 37: 1475-92.

3. El-Yousseí M. Wttson đisease. Mxyo Qởt Sroc 2003; 78: ì 126-36.
4. MexỉeU, tía ỉ. Oinkal presenaticn. dUgnosisandlong-ienn outcome of 

w fl»n 's  dbeasr a cohon stuđy. Gta 2007; 54:115-20.
5. Ál» A, etaL Wlbon's disease. Lanat 2007; 349: 397-408.
6. Lee Y, g  aL ÌVUipn^ diseise: a complex picture. Cfe» Rhirmđáir 2009; 1; 

239-41.
7. Lorỉna MT. Neuiologtc WUsoo's (Hsease. A m  N YAead Sà 2010; 11M: 

173-87.

Adverse Eữects and Treatment
Adverse eSects occur ửequently with penidUamine and 
may be severe. Gastrointestinaỉ đistuibances indnding 
anoreáa. nausea. and vomiting may occun oral ulceration 
and stamatitiỉ have been reported, as has tranãent loss or 
impairment of taste.

Rashes occurring eady in treatment are commonly 
alleigic and may be assodated with pruritus, urticaria, and 
ỉeven they are usually tranãent but tempoiary withdrawal 
or dose reduction and use of cortícosteroids or antihist- 
amines may be required. Penidllamine tteatment should be 
permanentìy stopped ư a rash deveỉops with fever, 
arthialgia, and lymphadenopathy. Dermatomyositis, lupus 
erythematosus, and pemphigus have been reponed. 
Stevens-Johnson syndrome and toxic epidermal necrolysis 
have been seen during penidllamine treatmehL Prolonged 
use oỉ high doses may afiect skin collagen and elastin. 
resulting in increased skin ỉriability, extravasation o i blood, 
pseudoxanthoma elasticum, and erupúons resembling 
elastosis períorans serpiginosa. A late rash or acquừed

epidennolysis builosa (pcnidllamine dermatopatby) has 
occurred and may requữe doses to be reducẹd or stopped.

Haematological adverse eổects have induded thrombo- 
cytopenia, neutropenia, and leucopenia; these are usually 
reversible, but agranulocytosis and aplasdc anaemia have 
occuired and ỉatalities have been reported. Treatment may 
need to be withheld or withdrawn ư leucopenia or 
thrombocytopenia occur, or ư  there are 3 successive ỉalls in 
the yvhite blood ceU or platelet count while still vrithin the 
usual range. Other adverse eữects on the blood indude 
haemolytic or sideroblastíc anaemia, thrombotic thrombo- 
cytopenia puipura, red cell aplasia, monocytosis, leucocy- 
tosis, eosinophilỉa. and thrombocytosis.

Proteinuria occurs hequently and in some patientỉ may 
progress to glomerulonephritis or nephrotic syndrome; 
renal íailute has been reported, and Goodpasture's 
syndrome (glomerulonephritis assodated vvith intra- 
aiveolar haemorrbage) hãs been íatal. Treatment shouid 
be immediately withdrawn if there are abnormal urinary 
hndings with haemoptysis and pulmonary infilưates. 
Penidllamine-induced haematuria is rarc; ưeatment may 
need to be vvithdravvn for increasing or persistent 
proteinurìa or haematuria.

Ellects on the nervous System include psychiatric 
disturbances, agitation, anxiety. visual disiurbances, 
tinnitus, optic neuritis, and sensory or motor perípheral 
neuropathies indudỉng Guillain Baưé syndrome; muscular 
weakness may occur with the perípheral neuropathies.

Other adverse ellects assodated with penidllamine 
include breast-enlargement, alopecia, yellow nail 
syndrome. reactivated peptic ulcer, hypoglycaemia asso- 
dated vvith anti-insulin antibodies, myasthenic syndrome 
thai is usually reversible but has progressed to ĩatal 
myasthenia gravis, polymyositis, increases in liver enzyme 
values. inưahepatic cholestasis and toxic hepatitis, pan- 
creantis, vasculiós induding latal renal vasculiús, thyr- 
oiditis, migratory polyarthralgia, rheumatoid arthritis, or 
septìc arthritis in those with pre-existing rheumatoid 
arthiitis. pulmonary ũbrosis, allergic alveolitis, obliterative 
bronchiobtis, mterstitial pneumonitis, and asthma.

Incidence oí odverse effects. Reỉẽrences describing the 
range and inddence of adverse elíeds assodated vvúh ol 
D-penidllamine.1'3 The L- or DL-forms are much more 
toxic.4

1. Kean W ĩ. tí ai. EHỈcacy and toxỉtity of D-penicỉỉlamine for rheumatữid 
disease in lỉie elderỉy. J Am Geriatr Soc 1982; 30: 94-100.

2. Steen VD. tí a i The toxidty oí D-penidllamine ỉn sysiemỉc sderosỉs. Ảnn 
Irtíem M td 1986; 104: 699-705.

3. Munro R. Capeỉỉ HA. PeniciUamỉne. Br J Rhauneíol 1997; 36: 104-9.
4. Kean WF, tí a i Chỉraỉiiy ỉn antỉrheumatìc dnigs. Lanat 1991; 338:1565-

8.

Effects on the blood. Of the 18 deaths ascribed to penidll- 
amine reported to the UK CSM bervveen ianuary 1964 
and December 1977, 14 were apparently due to blood dis- 
orders, at least 7 oỉ them being marrovv aplasias. The mye- 
lotoxidty of penidllamine was reviewed in 10 patients 
with conhrmed or suspected marrow depression duríng 
penidllamine ơeatment for rheumatoid arthritis or sdero- 
derma; 6 died.1

An inddence of 12 to 27% has been reported for 
penidlỉamine-induced thrombocytopenia in patients wlth 
rheumatoid arthritis, possibly due to bone-marrow 
suppression and a reduced platelet-production rate.2

There have been isolated reports3"5 of thrombotic 
thrombocytopenic purpura attributed to the use of 
penidllamine, with some íatalities.

1. Kay AGL. Myelounddty oi D-pcTìidĩliminc. A m  Rhrum Dá 1979; 38; 
232-6.

2. Thomas D, tí ai. Thrombokỉnetics In pacỉents with rheumaurid arthriỉiỉ 
treated wỉth D-pCTidĩlamine. A m  Rhrum Dừ 1984; 43: 402-6.

3. Ahraed p, tí ãL Thrombohemoỉytic thrombocytopenỉc purpura durỉng 
penỉcỉllamine therapy. Arth ỉnttm  Med 1978; 138: 1292-3.

4. Spedi PAJ. tí ai. Thrombotic thrombocyiopenỉc purpura assodaced wiih 
D>penỉtíỉỉainine ữeatment in rheumatoiđ arthritỉỉ. J Rheumatoỉ 1982; 9ĩ 
812-13.

5. Trice JM, tí ai. Thrombotic thrombocytopenic purpura during 
penicỉỉlamỉne therapy ÚI rheumatoid arthrids. Arch Intem Med 1983; 
143: 1487-8.

EfFects on the breosts. Breast enlargement has been 
reported both in womenl's and in men6 taking penidll- 
amine and may be a rare adverse eỉled. In some padents 
breast enlargement was prolonged with poor resolutìon 
and otheis required surgery. Danazol has been used suc- 
cessfuily to ưeat penidllamine-induced breast gigant- 
ism.2-4

1. Thew DCN. Sievvart IM. D penidĐamine and breast enlargemenL Ann 
Rheum Dừ 1980; 39: 200.

2. Tayỉor PJ, tí ai. Successíuỉ ưeaoneni oỉ D-penicỉOamỉne-induced breast 
gỉganòsm widi danazoỉ. BMJ 1981; 281:362-3.

ỉ. Rooney PJ, Clrland J. Successỉuỉ treatment oỉ D*penidỉlamine*induced 
breaỉt gỉgamỉsm vrith danazol. SAU 1981; 282: 1627-8.

4. Craig HR. PenidĐamine iiuiuced mammarỵ hyperplasỉa: report of a case 
and revỉew oí the llteracure. J Rheumatữi 1988: 15: Ỉ294-7.

5. Tchebiner JZ. Breast enỉargemem induced by D-penicỉỉlainỉne. Aỉtn 
Pharmacother 2002; 36: 444-5

6. Reid DM. tí ai. Reversible gynaecomastia assodaied with D- 
penicUỉamỉne in a man wỉth rheumatoid arthrítỉs. SAU 1982; 285: 
1083-4.

ơfeds on endocrine íunction. Congenital goỉtrous hypo- 
thyroidism was reported in 2 siblings vvhose mother took 
penidllamine during pregnancy for Wilson's disease. Sub- 
dinical hypothyroidism was also noted in a turther 5 chi]- 
dren with Wilson's dỉsease, 4 of whom had taken penidll- 
amine íor 3 to 3.5 yeais and then changed to zinc therapy; 
õnc was the sole treatment in 1 patíent. During penidll- 
amine therapy, thyroid-stimulating hormone cóncentra- 
tìons were signiAcantly higher than those during zinc 
treatment. The authors suggested hypothyroidism could 
have been the result oỉ inhibitỉon of thyroperoxidase 
actívity by penidllamine.1

1. Hanukữgỉu K tía i. Hypochyrữidỉsm and đyshormoQogenesis induced by 
D*pcnidỉỉamixie in chiỉdren wỉth Wiỉson's dỉsease and heaỉthy ỉnỉants 
bom 10 a motber wtth WỈUon's disease. J Ptẩiaơ 2008; 153:864-6.

Effecỉs on the gastrointestinal troct. There have been iso- 
Iated reports of acute colitis in patients taking penidll- 
amine.1'2 Heal ulceration and stenosis in a patient with 
Wilson's disease was considered to be related to elastosis 
probably resulting from long-term penidllamine therapy.5

1. Hickling p. Fuller J. PenidlUminc causing acuic colitú. BMJ 1979; 2: 
367.

2. Grani GB. Penicillamine cauáng acute colitiỉ. BAU 1979; 2: 555.
3. Was5cf M, a  al. Unusual digestỉve lesions in a paiient with Wìlson's 

disease ireatad wúh long.ierm pcniôllamỉne. N Enỹỉ J M fít 1985; 313; 
49.

Effects on the heart. For reports of heart block. Stokes- 
Adams syndrome, and íatal myocarditis in patients taking 
penidUamine, see Polymyositis under Ellects on the Mus- 
cles and the Neuromuscuiar System, p. 1569.1.

Etĩects on the Iddneys. Proteinuria assodated vvith peni- 
dllamứieu  has usually occurred vvithin 4 to 18 months of 
starting therapy, although onset can be later. A greater 
inddence has been lound in patients vvith rheumatoid 
arthritis and cystinuria than in those with Wilson's dis- 
ease. The severity varies; proteinuria of nephrotic propor- 
tions usually develops rapidly but resolves on drug with- 
drawal. Minimal change, mesangioproiưeiaDve, and 
membranous nephropathy have all been assodated with 
penidllamine; Progressive glomerulonephritis has been 
seen in a few parients with íeatures ol Goodpasture s 
syndrome (see Effects on the Respiratory System, 
p. 1569.1).

Although there is some evidence of a relationship 
between nephropathy and penidllamine dose and its rate oi 
increase,1 a study of 33 rheumatoid arthritis patients with 
penidllamine-induced nephropathy found no correlatỉon 
vvith the dose or duration of ưeaưnent.3 Appredable 
proteinuria could still be deteaed 12 months aỉter stopping 
penidllamine in 40% of these patients, but subsequently 
resolved in those vvhose proteinuria vvas solely related to 
penidllanúne.

Penidllamine was successíully reintroduced and con- 
tứiued for at least 13 months in 5 paúents with rheumatoid 
arthritis who had developed proteinuria during the flrst 
course of therapy. Proteinuria did not -recur.4 Another 
study5 in 8 patíents with proteinuria but no oedema 
suggested that penidllamìne could be saíely contúiueA' 
proteinuria resolved in 5 of the patients đuring contínued 
ĩherapy.

Corticosteroids have been uscd in patients developing 
rapidly P ro g re s s iv e  g lo m e n i lo n e p h r i t i s 6 but m a y  be 
unnecessary and potentially hazardous ỉn patients who 
develop nephrotic syndrome.3

1. Aoonymous. Penỉdỉlamỉne nephropathy. BAU 1981; 282: 76Ỉ-2.
2. Habib GS, tí aL Peniúỉlamine and nephrotỉc syndrome. EurJ Inum  Aied 

2006; 17: 343-8.
3. Haỉl CU tí ai. Naturaỉ course of penidỉỉaniine nq^hropathy: a long term 

study of 33 patỉents. BAU 1988; 296: 1083-6.
4. Hill H. tí ai. Resumptíon oí oeatment wỉth pcnidlỉamine aíter 

protdnurU. A m  Rheum Dis 1979; 38:229-31.
5. DeSiỉva RN. Easunond CJ. Management oí proteiĐuria secondary to 

penidỉlamine thenpy ỉn rheumatoid artlưỉtiỉ. CUn Rheumatoi 1992; 11: 
216-9.

6. Ntoso KA. tí ai. Penicillamine-ỉnduced rapỉdỉy Progressive glomerulone- 
phritỉs in patients with Progressive systemỉc sderosis: successỉuỉ 
ưeatment of two patíents and a review oỉ tbe literature. Am J Kidney Dừ 
1986; 8: 159-63.

Effects on the Cver. Penidllamine has been assodated with 
hepatotoxidty. A case report and revievv oí the literature1 
described 9 patients, all oỉ whom had liver íunction pro- 
files consistent with tnưahepanc cholestasis; 1 patient died 
oí acute renal ỉailure but the others improved rapidly aíter 
drug withdrawal. In a later report,2 a 72-year-old man 
with rheumatoid arthritis developed jaundice about 4 
weeks after starting penidllamine therapy. liver biơpsy 
indicated a slỉght degree oỉ cholangitis with eosinophils in 
the portal tracts and severe predominantly intrahepatocel- 
lular cholestasis. Jaundice deared vvithin 3 weeks oí stop- 
ping penidllamine and liver enzyme values approached 
normal after 6 weeks. However. Ln another case3 chole- 
stasis persísted despite vvithdravval of penidllarnine and 
the patient died oi sepsis 14 months later. Monitoring of

All cross-reíerences refer to entries in Volume A



Penicillamine 15Ó9

liver {unction and eosinophil counts in the eariy weeks of 
penitíỉlamine therapy has been recommended.1

1. Seibold JR. a aL Cholestasis assodated with D-prnldllimine thciapy: 
case report and revtew of the Stentute. A itíaità Skrum  19*1; 24:554-6.

2. Devogelaer JP, et dí. A case of dtolestaóc hepadtii assodated vrith D- 
penicUIamine therapy for rheumatoid arthritis. Alt J ơin Pharmacal Sa 
19*5; 5: 35-*.

3. Jacoòs JWG. a  aL Paul choleoaúc hepadti] caused by D-pmirlllanilne. 
Br 1 RSaaiuMl 1994; 33: 770-3.

EHiecis on the musdes and the neuromuscular System.
Neuromyotonia,1 and prolound sensory and motor neuro- 
pathy thai responded to pyridoxine supplementation.2 
have occurred in patients taking penidllaminc. Low back 
pain with fever and rash has also been reported;3 back 
pain and íever recuưed on rechallenge. It vvas suggested 
that an allergic mechanism was involved.
1. Reebadc J. ít al. Penidllamine-induced aeuromyotonla. BW 1979; 1: 

1464-5.
2. Pooỉ KD. tí ai. Penidilainine-induced neuropsthy ÌD rhetunatoid 

arthĩỉtỉỉ. Am btíem Med 1981; 95: 457-8.
3. 8annwarth B, tí ai. Low back pain assotíated wfth penidĩlaTnine. SMJ 

1991; 303; 523.
MYASĨHENtA Myasthenia gravis is a vvell recognised, though 
uncommon, complication of long-tenn peniciUamine ther- 
apy, pamcularly in padents with rheumatoid arthritis or 
other auto-immune disorders.1'5 Symptoms are similar to 
those seea with spontaneous myasthenia gravis and 
indude ptosis and diplopia, and generalised yveakness, 
occasionally aữecting the respiratory musdes. The onset of 
symptoms usuaũy OCCUIS vvithin á to 7 months but may 
be delayed for sevẹral years. Myasthenic symptoms usual- 
ly resolve spontaneousiy once penidllamine is withdrawn, 
but some patíentỉ require ãnticholinesterase therapy. 
Acetylcholine receptor antibodies have been reponed in 
75% or more of ahected patients.13 Several reports have 
suggested a genedc tendency to penidllamine-induced 
myasthenia, and en  assodaúon with HLA antigens DR1 
and Bw35 has been ĩound in some studies,1-4-4 although 
others5 have not replicated these ữndings.

1. Deỉãmerẽ JP. tí ai. PeniciiUmine-induced myasthenỉa in rheumatoid 
aithrỉds: ỉts dinícal aod genetíc ỉeaturcs. Am Rheum Dà 1983; 42:500-4.

2. Carter H, aaL La myanhéoỉe au COUR du traitement de la polyanhiỉte 
rhumatoỉde par la D-pcnidBaminc. Thtrapit 1984; 39:689-95.

3. Kacz u . tí ai. Ocoỉar myasiheniâ gravis after D-pemdllamine 
adminũơatíon. Br J Ophthaỉmol 1989; 73: 1015-18.

4. Gariepp MJ. ứ ai. HLA andgens and acetyỉcholỉne receptor aotỉbodỉes in 
penỉdDamỉne induced myasthenỉa gravỉs. ỈM/1983; 286: 338-40.

5. Drosos AA. tí aL D-peniãUamíne induced myastheoia gravis: dinical 
serologicaỉ and genetic Sndlngs. ơin Bxp Rheumatol 1993; 11: 387-91.

6. HUI M, tí al. T oeU responses to D-penldllanùnc ỉn đrug-inđuced 
myaschenỉa gtavỉs: recognỉtion oí modỉfied DRỈ:pepdde oomplexes. J 
Neuroimmunol 1999; 97: 146-53.

POLYMYOSITỈS. Penidllamine therapy has be en assodated 
rarely with polymyositis and dermatomyosltis.1*7 Cardiac 
complications may occur at Ieast 2 deaths have resulted 
bom myocaìditis.1 and complete heart block1-3-4 and 
severe Stokes-Adams attacks3 have been reported. It is 
possible that some patients may have a genetìcally deter- 
mined susceptibility to thls complication.4
1. Doyle DR, a  al. Faul polymyositia in D-pcnicillainine-treated 

rheumatoỉd arthrỉtỉs. Am Inteni Mrd 1983; 98: 327-30.
2. Renỉer JC. tí aì. Polymyosỉte induite par ỉa D-pénidllamine. Thtrapừ 

1984;39:697-703.
3. Chiiỉtensen PD, Sareiuca KE. PenỉcUUmine-induced poỉymyosỉtís vmh 

complete heart blodc. Eur Heart J 1989; ÌQC 1041-4.
4. CarroU GJ. tí ai. PenỉdUamỉne ỉnduced potymyositis and dcnnatomyo- 

sús. /  Rhtumatoỉ 1987; 14: 995-1001.
5. Aydỉntug AO. tí ai. Polymyosỉtỉs complỉcatíng 0‘pcnicUlaminc 

ưêaonenL Pữstgnui Med J 1991; 67: 1018-20.
6. Jan V. tí aL Pemphỉgus, polymyosỉte ec myastbénỉe induỉts par ỉa D- 

pénidQamine. Am Dermatữí Vertertoi 1999; 126: 153-6.
7. Dourmữhev LA. tí ai. D̂ penỉdUamỉne induced poỉymyositís and 

morphca in a woman wỉih Hashỉcnoro thyroidiiiỉ. J Eur Acad Dermatữl 
V etừ n oi 2002: 16: 538-9.

8. Wright GD. et ai. D-pcnidllamtne induced polymyostiis causing 
complete hcart block. Qin Rheumatol ỉ 994; 13: 80-2.

Effeds on the respĩraiory System. Pulmonary haemorr- 
hage assodated with Progressive renal tailure has been 
reported1-1 with penidllamine and has generally been das- 
sified as Goodpasture's syndrome, although patients usual- 
ly lack anti-glomerular basement membrane antibodies; 
an immune-complex mechanism has also been suggested.1 
There have been rare reports oí obliteratíve bronchiolitis 
in patients vvith rheumatoid arthritis treated with penidll- 
amine.3-4

Upper respừatory traa  disorders have also been reported. 
A 76-year-old patient taking penidllamine developed 
rhinitis, bilateral blepharitis, and pemphigus ỉoliaceus;7 the 
rhinitis and blepharitis resolved when penidllamine was 
vvithdravvn. In additìon. 2 patients with lovver respiiatory 
symptoms also developed penistent sinusitis,4 which 
required surgery.

ỉ. Tumer-Warwỉck M. Adverse reacdons aữectỉng the ỉtmg: possỉbỉe 
assodatỉon with D-penỉdỉUmỉne. J Rheumatoi 1981; 8 (soppi 7)ỉ 166-8.

2. Derk CT, Jỉmenez SA. Goỡdpasture-ỉỉke syndrome ỉmhiced by D- 
penldDamlne in a patient with systemỉc sderòsỉs: repoit and revỉew oi 
the Uterature. J Rhetaruưol 2003; 30:1618*20.

3. Lyie WH. D-Pcnidllamưie and ỉataỉ obỉỉteradve bionchiolỉtỉs. BMJ1977; 
1:105.

4. Hpler GR. tí aL BronchỉoUtỉỉ ạnd bronchỉth ỉn coonective tlssue dỉsease: 
a possỉble reladonship to the use of penidllamỉne. JAMA ỉ979; 242:528- 
32.

5. Murphy KC tí ai. Oblỉteratỉve bronchỉoỉỉtis ỉn tvvo rhetunauUd aithrỉtỉs 
patientí treated wỉth penỉdUamine. Artkrửừ Rhtum 1981; 24: 557-60.

6. WoUe F, tí ai. ưpper and ỉower aỉnvay dỉsease ỉn penỉdUamỉne treated 
patìents with rheumatoid arthritỉỉ. J Rheumatoi 1983; 10:406-10.

7. Presley AP. Pcnidllamine induced rhỉnỉtỉs. BMJ1988; 296:1332.

Eífects on the skin. Penidllamine-induced skin lesions 
have been reviewed.1 Reactions indude those resulting 
bom  interỉerence with collagen and eiastin (see belovv); 
those assodated with auto-imm une mechanisms such as 
pemphigus, pemphigoid, lupus erythematosus, and derma- 
tomyositis; and those classiBed as acute sensitivity reac- 

■ tions induding macular or papular erupdons and urticaria. 
The eữects on collagen and elastin tend to occur only after 
prolonged use oỉ high doses, as in patients w ith Wilson's 
disease or cystinuria, whereas patients w ith diseases char- 
aaerised by aỉtered im mune Systems, such as rheumatoid 
arthritís, are more prone to develop the antibody-related 
adverse skin reactìons. Acute hypersensitívity reactions 
tend to occur eariy in treatment. usually vvithm the Brst 7 
to 10 days, and appear not to be dose-related. Lichenoid 
reactions, stomatitis, nail changes, and adverse eỉteds on 
hair have also occurred.

1. Levy RS. tía!. PenidUamỉne: revicw andcutaneous manưestadons./Am 
Aatd Dtrmaĩol 1983; 8: 548-58.

INTERFERENC£ VV7TH COUACEN AND BASTÌN. Long-term, high- 
dose tteatm ent with penidUamine can interỉere w ith elas- 
tin and collagen productíon giving rise to increased skin 
ỉriability, haemorrhagic lesions, miliary papuies, and 
excessive vránkling and Laxity of the skin.1 Penidllamine 
dermatopathy, characterised by vrànkling and purpura 
over bony prominences, has been described.2 In addition, 
ỉesions resembỉing pseudoxanthoma eỉasticum have been 
reported.3-4

Abnormal elastic tissue has aỉso been reported in  patients 
taking low doses of penidllamine (less than 1 g daily), not 
only in  the skin but also in  joint capsules,5 and elastosis 
períorans serpiginosa (normally described aỉter long-term, 
higher dose therapy4-7) has been reported.*

In all these cases, histological ãndings generally show 
damage to elastic Bbres giving them  a typicaỉ appearance 
described as 'lumpy-bumpy' or 'bramble-bush'.

For reports of cutis laxa in neonates, see Pregnancy 
under Precautions, p. 1570.1.

1* Levy RS. tí ai. Penidllamine: review and cutaneous maaựcstations. JAm 
Acad Dermatoỉ ỉ 983; 9: 548-58.

2. Stemlỉeb L Scheỉnberg QL Penỉdlỉamine therapy for hepatoỉenticular 
dẹgeneratkm. JAMA 1964; 189:748-54.

3. Thomas RHM. tí aL Pseudoxamhoma eỉastỉcum-lỉke sỉòn changes 
ỉnduced by pcnỉdUamine. J R Soc Mtd 1984: 77:794-8.

4. Bendey-PhỉỉUps B. Pseudoxanthoma eỉaỉticum*Uke skỉn changes 
induced by penìdUamine. J R Soc Med 1985: 78; 787.

5. Oalàeỉ KL. tí ai. Elastỉc fibre damage induced by ỉow*dose D* 
peniòUamine. Sr J Dơmatoi 1990; Ỉ23ỉ 305-12.

6. HUI VA. tí aL Penid] Iaraine- induced elastosỉs perỉorans serpiginosa and 
cutis lixa in Wỉỉson's dỉsease. BrJ Dermatoỉ 2000; 142: 560-1.

7. Atzori L. rí aí. D-penỉcUỉamine eỉastosỉs pertorans serpỉgỉnosa: 
desoỉption oỉ two cases and review of the Uteracure. Drrmatol Ontíne J 
2011; 17: 3.

8. Sahn EE, tí aL D-PenióUamine-induced elastosís perlorans serpìglnosa 
in a child with juvenile rhetunatoỉd aTthritls. J Am Acad Dcrmatoỉ 1989; 
20: 979-88.

UCHBV PIANUS. There have been rare reports of lichen pla- 
nus in patients vvith primary biliary drrhosis taking peni- 
dllam ine,1-2 although the role of penicillamine has been 
questioned. ‘Oral lichen planus assodated with penidll- 
amine has also been reported3 in patients with rheumatoid 
arthritis.

1. Powell FC Rogen RS. Primiry biltary drrhosis. penieillanúne. and 
lichen planus. iamtt 1981; ỉi: 525.

2. PoweU FC. it al. Uchen planus. prìmary biliary drrhosis and 
penidllamine. B rJ Dtrmatol 1982; 107: 616.

J. Blasbeig B. tt al. Uchenoid lesions of the oral mucosa in rheumatoid 
anhritis patientỉ tieated tvith penidllamine. J Shmmalol 1984; 11: 348- 
51.

PĨMPHIGUS. Bullous skin disorders are established adverse 
effects of penidllamine and appear to have an auto- 
immune basis.1 Pemphigus-spectrum disorders ha ve been 
most commonly reported, induding pemphigus vulgaris, 
pemphigus foliaceus, herpedỉorm pemphigus. pemphigus 
erythematosus, benign mucous membrane pemphigoid. 
dcatrióal pemphigoid, and cotnbined pemphigus and 
pemphigoid leatures.

1. Bỉaỉy-Golan A. Brenner s. Penỉdlỉaraine-induced bullous dermatoses. J 
Am Aead Dermatol 1996; 35:732-42.

PSOữASIFORM giumONS. Tvvo patients with rheumatoid 
arthritis developed psoriasiíorm eruptíons during penidll- 
amine ơeatm ent.1 In 1 patìent the eruption resolved 
vvhen penidllamine was stopped but vvorsened w hen 
ưeatm ẽnt was restarted.
1. Forgỉe JC Hỉghet AS. Psorỉasỉỉorm eruptions assodated with penldlỉ* 

amưie. BMJ1987; 294:1101.

SQBiODBìMA Penirillamine has bẹen used in  the treat- 
ment oỉ sderoderma and systemíc sderosis (see under 
Uses, p. 1567.3). Hovvever, sderoderma, w ith evidence of 
puhnonary involvement, developed in a 14-year-old boy 
with Wilson's disease who had been ơeated vvith penidll-

amine for 11 years1 and the suitabiUty oí penidllamine for 
this indication has theieíore been questíoned.

1. Míyagavva s, tí ai. Systemỉc sderosỉs*Uke lesions đurỉng long-teim 
penidllamìne thenpy íor Wĩlson's dỉsease. Br J Dentutíoi 1987; 116:95- 
100.

ro/ơc &ỊD&MAL Ỉ̂ CROLYSÌS. A 56-ycar-old woman devel* 
oped agranulocytosis and toxic epidermal necrolysis 7 
weeks after starting therapy with penidllamine 250 mg 
daily for primary biliary drrhosis.1 Severe toxic epidermal 
necrolysis bas also been reponed2 in a woman taking 
penidllamine for Wilson's disease.

1. Ward K, Weỉr DG. Llfe threatenỉng agranuỉocytosũ and toxỉc epỉdennaỉ 
necrolytìs during ỉow dose penidlĩamine therapy. tr  JM edSd  1981; 150: 
252-3.

2. Chan HL. Observadons on đrug*ỉnduced toxỉc epidexmaỉ neooỉysỉs ỉn 
Sỉnppore. J Am Acaẩ Dermatol 1984; 10: 973-8.

Geneik hxiors. There is evidence that some patients may 
have a genedcally determined increased susceptibility to 
the adverse eSects oỉ penidllamine. Several stũdies have 
suggested tbat rbeumatoid arthritis patients with a poor 
capadty for produdng sulỉoxides may be more susceptible 
to the toxic eữects õĩ penidllamine.1-2 Patìẹnts witb pri- 
mary biliary drrbosis aìso appear to have poor sulỉoxida- 
tion capadty,3 and tbis may conttibute to tbeứ hígh ind- 
dence of adverse reactìons to penidllamine, although no 
assodation betvveen penidllamine toxidty and sulỉoxỉda- 
tion status was {ound in a srudy of 20 such patients.4

Severaỉ studies have also suggested tbat certain 
histocompatìbibty antígens may increase susceptíbibty to 
penidllamine toxidty. An increased inddence of adverse 
reactions was noted2 in patỉents with HLA-DR3, while other 
studies have shown assodatíons betvveen proteinuria and 
HLA antigens BS and DR3,5-6 myasthenia ^avis and Bw35 
and DR1,7 thrombocytopenia and HLA antìgens DR4,’-4 AI,5 
and C4BQO,5 and polymyositis or dermatomyositis and HLA 
antigens B18, B35, and DR4.S However, not all studies have 
reported the same assodatíons, and the dinical useíulness oi 
suUoxidation testìng or HLA-typing is not established>9

1. Panayi GS. a  aỉ. Deữdent sulphoxldatioa sutus and D-peniúUamine 
toxicity. la u tt 1983; b 414.

2. Emery p, a  aỉ. D-PenicilỊamlne induced unddty in iheumatoid arthritis: 
the role of sulphoxidadoa sutui and BIA-DR3. 1 Shaam tol 1984; 11: 
626-32.

3. Olorau K tta L  Poor solphtnridadon in primary biliary drrhosia. Lanat 
1985; L-1504.

4. MItchlson HC tt  aL D-penídllamine-lDduced toiidcy in primaiy biiiary 
dnhoils (PBC); the roie oí sulphoiddadon sutus. Gut 1986; 27: A622.

5. Stodcman A. rỉ al. Geneĩic maricen in rheumatoid arthritis: reiatíonship 
to toxidty from ri-p.ntdH.min.  J  Shtumaiol 1986; 13: 269-73.

6. Moens ĨUB. et ai. Longtenn foílowup of treatmenc with D-penidllanúne 
for rheumatoid arthrids: eSectívity and toxidcy in reladon to HLA 
andgena. J  Rhtumatol 1987; 14:1115-19.

7. Garlcpp MJ, ff aL HLA antigcna and aceiyỉcholine reccptor antibotlỉes ỉn 
penidllamlne ỉnđuced myasthenia gravia. BMJ 1983; 286: 338-40.

8. CanoB GJ. a  ai. Penidllamtne induced polymyositú and dennatomyo- 
dtis. J Rheumetoỉ 1987; 14: 995-1001.

9. Hall CL. Penldllamine nephropathy. BMJ 1988; 297: 137.

Systemk lupus erythematosus. A syndrome resembling 
SLE developed in 6 women with long-standing severe 
rheumatoid arthritis vvhile taking penidllamine;1 this 
represented a ừequency oỉ penidllamine-induced lupus 
erythematosus of about 2%. AU 6 had developed previous 
cutaneous reactions to gold therapy. A case oỉ bulỉous SLE 
assodated with penidllamine has also been reported.2

1. Chaỉmen A  tí ai. Systemic lupus erythematosus during penidỉlamine 
cherapy ỉor rheumatoid arthritỉỉ. A m  Inttm  Med 1982; 97: 659-63.

2. Condon c  tí aL PenldUamine-induced type Q bullous systemỉc lupus 
erythematosus. Br J Dermatol 1997; 136: 474-5.

Precautỉons
Penidllamine is contra-indicated in patients vvitb lupus 
erythematosus or a history oi penidUamine-induced 
agranulocytosis, aplastic anaemia, or severe thrombocyto- 
penia. It is also contra-indicated in patients with moderate 
or severe renal impainnent, and should be used with care in 
those vvith mild impairment; a reduced dose may be 
necessary. Penidllamine is a degradation product oi 
penidllin and patients who are aỉlergic to penicillin may 
show cross-sensitivity to pemdỉlamine altbougb this 
appears to be rare.

Patỉents need to be carehilly monitored íor adverse 
eổects; elderly patients may be at increased risk of toxidty. 
In all patíents. full blood counts and renal binction should 
be assessed beíore starting treatment. During therapy full 
blood counts and urinalysỉs shouỉd be carried out 
periodically. Liver hinction tests at 6-monthly intervals 
have also been recommended.

Therapy shouid ideally be continuous for cystinurìa or 
Wilson's disease as interruptìons to treatment for even a few 
days have been followed by sensitivity reactions when 
restartmg penidllamine.

Oral pyridoxme 25 mg daily may be given to patients on 
long-term therapy, espedally ư they are on a restrided diet, 
since pemdllamine increases the requữement for tbis 
vitamin.
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A reduced dose oỉ penidllaminc has been suggested ỉor 
patients undergoing surgery (sce Anaestheáa and Surgery, 
below).

Anaesthesia and surgery. Penidllaimne may • delay 
vvound healing due to itỉ eữeas oa collagen and elastín 
and u s  licensed product inỉonnation suggests that the 
dose shouỉd be reduced to 250 mg daily for 6 vveeks betore 
suigery and during the postoperative period until healing 
has taken place.

The eSects oí penidUamine on muscle tunction should 
also be conãdered in patients requiring anaesthesia; a 57- 
year-old woman' with penidllamine-induced myasthenia 
developed prolonged postoperative apnoea, necessitating 
artíhdal ventilation.

I. Prỉed Mi, Protberoe DT. D-Penitiliamiite induced myasỉbenia graviỉ: ỉts 
relevance ỉor the anaesthetỉst. B rJ AnaesiM 1986; 58:1191-3.

Breast feeding. Although data are scarce. a review 
reported no adverse effects in the iníantỉ of nursing 
mothen taking penidllamine for WiIson's disease; the 
concentration of zinc and copper in the breast milk was 
reduced in one study.1

1. Stemlieb 1. Wil$on's disease and pregnancy. Hipaiology 2000; 31: 531-2.

Porphyría. The Drug Database ỉor Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Cenưe (NAPOS) and 
the Poiphyria Cenưe Svveden, dassiUes penidUamine as 
not porphyiinogenic it may be used as a drug oí ũrst 
choice and no precaudons are needed.1 

1. The Drug Database for Acute Porphyria. Avaiỉabie ai: hrrp://www. 
dnigs-porphyria.org (accessed 05/09/11)

Pregnancy. PenidUamine teratogenidty has been 
reviewed.1 Evidence of the embryotoxidty of matemal 
penidUamine exposure in animal studies had been con- 
firmed in humans by 5 reports of cutìs laxa in neonates of 
mothers who had taken penỉdllamine during pregnancy; 
3 hưther reports oí intra-uteiine brain injury were less 
characteristic. Nevertheless most pregnancy outcomes 
were normal. No birth deỉects had been reported when 
penidUamine was stopped in early pregnancy. In condi- 
tíons where there are saíer treatment options, it ú  advisa- 
ble to stop penidllamine during pregnancy; however, it is 
generàDy recommended that women taking penidllamỉne 
ỉor WiIson's disease should continue throughout 
pregnancy since the beneỄts ounveigh the risks. Of 153 
pregnandes in 111 women with Wilson’s disease treated 
with penidllamine. there were 144 notmal neonates (1 
premature), 4 elective abortions, 1 miscariiage, and 4 
inỉants with biith deỉects: mannosidosis (1), deft lip and 
palate (1), and transient cutis laxa (2).2 A reduced dose oí 
penidllamine 0.75 to 1 g daily has been used during the 
first 2 trimesteis in women with vreU-controUed Wilson's 
disease, redudng to 500 mg daỉly during the last trimester. 
lỉ a caesarean section is planned, the dose should be 
reduced as described for surgery, see above.

For a report of congenital hypothyroidism assodated 
wỉth use of penidllamine during pregnancy, see E&ects on 
Endocrine Punction, p. 1568.3.

1. Rosa FW. Teratogen update: penidỉlamứie. Ttratology 1986; 33:127-31.
2. Stemlieb L Wflson's disease and pregnancy. HepauHósy 2000; 31: 531-2.

Interactìons
Penidllamine ỉonns chelates with metal ions and oral 
absoiption may be reduced ư it is given with iron or other 
metals. antadds, or food. Penidllamine should be taken on 
an empty stomach and it has been recommended that there 
should be an interval oỉ at least 2 hours betvveen taking 
penidllamine and ừon supplements or antadds. Mineral 
supplements should be avoided. It has also been suggested 
that digoxin should not be given vvithin 2 hours of 
penidllamme. see Interactions of Digoxin, p. 1358.1. 
Additỉve toxidty may occur u penỉdllamine is given vvith 
drugs that have adverse renaỉ OI haematological eữects.

Antaõds or food. In a single-đose study in 6 healthy sub- 
jects, penidllamine given orally immediately after food or 
a dose of an antadd mixture (aluminium hydroxide, 
magneãum hydroxide, and simeticone), resulted in 
plasma concentrations of penidllamine that were 52% 
and 66%, respectively, oi those obtained in a lasting State. 
Results suggested that the reduction in plasma-penidll- 
amine concentrations was assodated vvith decreased 
absorptíon.1 Another study1 showed that the reduction oí 
penidllamine plasma concentrations produced by alumin- 
ium- and magnesùim-containing antadds did not occur 
with sodium bicarbonate, and thus the interaction was 
probably a result of chelation rather than a pH eílect.

1. Osman MA, tí a i Reduction in oraJ penidỉlamine absorptíon by íood, 
antadd, and ĩerrous suỉphate. ơht Pharmacol Thtr 1983; 33: 465-70.

2. Iỉan A. VVđỉing PG. Pharmacokinetia of oral 500 mg penidllamine: 
eữect af ancaâds on absorptíon. Biợpharm Drug Dispos 1986; 7: 401-5.

Diazepam. For a report oí re-actívatỉon oỉ intravenous 
diazepam-induced phlebitỉs by oral penidllamine, see 
under Diazepam, p. 1070.3.

Gold. There have been conUicting reports on the eữect oí 
prevỉous gold therapy on the subsequent development oỉ 
penidllamine toxidty in patíents with rheuxnatoid arth- 
iitis.

Some studies1-2 have suggested that ađverse eữects with 
penidllamine may be more common in patìents who have 
previously reacted adversely to gold, but ơthers5-4 have 
ỉound no correlation. One study’ ỉoirnd that although the 
overalỉ inddence oí adverse eỉíects with penidllamine 
appeared unaãecteđ by prior gold therapy, bonc-marrow 
depression and rashes were more common in those 
previọusly given gold. It has beẹn suggested2 that the 
interaction occurs due to mobilisation ọf gold from the 
tissues by penidllamine, and an interval oi at least 6 months 
betvveen gold and penidllamine in patients Yvith príor gold 
toxãdty was recommended. However, another report6 
íound that the interval betvveen gold and penidllamine 
had no iníluence on the development of toxidty and 
suggested that there might be a common genetic 
susceptibility in certain patients. A patient who had 
developed myasthenia with penidllamine had a recurrence 
vvith gold therapy,7 but another study4 ỉound no evidence 
that the adverse eơects of gold were increased in those vvith 
prior penỉdllamine toxidty.

1. Hỉỉl H. Penidllamine and prevìous ơeatment with gold. BMJ 1978; 2: 
961.

2. Dodd MJ, ti a i Adveise reactíons to D-penidỉlamine aíter gold toxidiy. 
BMJ 1980; 280: 1498-1500.

3. Mulii-centre Trial Group. Absence oi toxỉc or therapeutỉc ỉnteractỉon 
benveen penỉtíỉlaniỉne and prevỉousỉy adminỈ5tered gold in a thai of 
penitíỉỉamtne ỉn rheumatoid dỉsease. PostgndM tắJ 1974; 50 {suppl 2): 
77-8.

4. Stcven MM. et a i Does the order of second-Iine ưeaưnent in rheutnatoid 
anhritis matter? BMJ 1982; 284: 79-81.

5. Webley M, Coomes EN. ỉs penicUlamỉse therapy in rheumatoid anhrítis 
ỉnữuenced by prevỉous treatment wỉĩh gold? BM J1978; 2:91.

6. Smỉth PJ, a  ai. Iníluence of previoua goỉd toxidty on subsequent 
development oí penidỉỉaraine toxidiy. BMJ 1982; 285: 595-6.

7. Moore AP. ti al. Penidllamme induced myasthenỉa reactỉvated by gold. 
BMJ 1984; 288: 192-3.

InsuGn. Unexplained hypoglycaemia in 2 patients with 
type 1 diabetes occurred 6 to 8 weeks alter penidllamine 
tteatment lor rheumatoid arthritis was staned.1 Both 
patients requừed a reduction in theừ insulin dose. A possi- 
ble immunological mechanism has been proposed.1'1

1. Elỉing ?. EỈIing u. Penidllamỉne, captopriL and hypogỉycemỉa. A m  Intem 
Med 1985; 103: 644-5.

2. Becker RC, Martin RG. Penitíỉlamine-induced ỉnsuỉỉn antỉbodỉes. Am  
ỉnttrnM td 1986; 104: 127-8.

Iron. Plasma-penidUamine concentrations were reduced 
to 35% when penicillamine was given after a dose of feư- 
ous suỉíate in healthy subjects.' Patients stabilised on peni- 
dllamũie whíle on oral iron therapy were considered unli- 
kely to respond fully to penicillamine and wouỉd be 
exposed to a large increase in penidllamine absorption 
with possible adverse reactions ư the iron was stopped.2

1. Osman MA, tị a i Reduction in oral penidQamỉne absorpúon by ỉood. 
antadd, and íerrous suỉỉate. ơin Pharmaeai Ther 1983; 33: 465-70.

2. Harkness JAL Biake DR. Pcnióllamine nephropathy and iron. Lancet 
1982; i t  1368-9.

Probenecid. Probenedd may reduce the beneSdal eỉíeas 
of penidllamine in cystinurỉa, and it has been suggested' 
that hyperuricaemic cystinuric patients should not be 
given both drugs.

1. Yu T-F, ti ai. Studỉes on the metabolism oí D-penldllamỉne and its 
imeraaỉon with probenedd ỉn cystimirỉi and rheuraatoid aithritú. J 
Rhtumatoỉ 1984; 11:467-70.

Pharmacokinetics
Penidllamme is rapidly but variably absorbed from the 
gasơointestúial tract and peak plasma concentrations occur 
vvithin 1 to 3 hours. It is reponed to be more than 80% 
bound to plasma proteins, partìcularly albumin. Penidll- 
amine undergoes some metaboỉism in the liver, to ̂ -methyl 
penidllamine. It is mainly excreted in the urine as 
disulhdes, along vvith some 5-methyl penidllamine and 
unchanged drug; a smah amount may be excreted in the 
íaeces. Elimination is biphasic vvith an initiaỉ elimination 
haU-Uíe oí about 1 to 3 hours ỉollowed by a slovver phase, 
suggesóng gradual release bom tissues.
Reviews.

1. Netter p, a  ai. Cỉỉnỉcaỉ pharmacokỉnetỉcs oí D-penidũamine. ơ itt 
Pharmacokiĩưt 1987; 13: 317-33.

Preparotíons
Proprietory Preparotions (detailỉ are given in Volume B)
Sngle ingredient Preporoliotu . Arg.: Cuprimine; Cupripen; Aus- 
traL: D-Penamine; Austria: Artamin; Braỉ.: Cuprimine; 
Canad.: Cuprimine; Cz.: Metalcaptase; Denm.: Atamir Fr.: Tro- 
lovol; Ger.: Metalcaptase; Gr.: Cupripent; IttđUr. Artamin; Cila- 
min; Distamin; IrL: Distamine; ItaL: Pemine; Jpn: Metalcap-

tase; Maiaysia: Artamin; Mac.: Adalken; Suíortan; Neth.: 
Gerodyl; NZ: D-Penamine; foL: Cuprenil; PorL: Kelatine; Tro- 
lovol; Rus.: Cuprenil (KynpeHHn); SM.fr.: Metalcaptaset; Spaìn: 
Cupiỉpen; Switz.: MercaptylỶ; Thai.: Cuprimine; UK:
Distamine; USA: Cuprimine; Depen.

Pfiofiiiocopo6iol Praparahons
BP 2014: Penidllaimne Tablets;
USP 36: Penidllamine Capsules; Penicillamine Tablets.

Pentetic Acid IBAN, USAN, rlNN)

Ađde Pentétique; Ấddọ pentético; Acidum Penteticum; 
Diethylentriaminpentaessigsãure; DTPÁ; Pentético, ácido; 
Pentétìnezuun ZK-43649; neHTeTOBaA Kncnoxa. 
Diethyleneữiamine-A/Á/ArN*N"-penta-acetlc add.
C14H23N30,0=3933 ‘
CAS —  67-43-6.
UNÌI —  7A314HQM0L

Pharmacopoeias. In us.
USP 36: (Pentetic Add). A white odourless or almost 
odourless povvder.

Calcium Trisodium Pentetate iBAN, riNNi

Ca-DTPA; Caidi Trinatrii Pentetas; Calđum írìsodium DTPA; 
NSC-34249; Pentetate Caldum Trisodium (USAN); Pentétate 
dè CalciumTriscxlique; Pentetato cáldco trisódico; Pentetato 
caldõ ý trisodio; Trisodium Caldum Diethylenetriaminepen- 
taacetate; KanbUMA TpMH3Tpnfl neHTeĩaT.
CMH18CaN3Na30 ,0=497.4 
045-/21/7-24-9.
UNII —  G79YN26H5B.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Pentetate Sodium Caldum íor Radio- 
phannaceutìcal Preparaúons). A starting material for the 
preparation of techncnum (" “Tc) pentetate injectìon. A 
white or almost vvhite, hygroscopic povvder or crystals. 
Freely soluble in water; practically insoluble in alcohol. A 
20% solution in waterhas a pHoỉ 8.0 to 9.5. Store in aỉrtight 
containeis. Protea bom light.

T m c  Trísodium Pentetote ỊriNNMí 

Pentétate de Zinc Trisodique; Pentetate Zinc Trisodium; 
Pentetato ánc y trisodio; Trisodlum Zinc Diethylenetriami- 
nepentaacetate; Zind Trinatrii Pentetas; Zn-DTPA (ánc 
pentetate or ánc trisodium pentetate); UMHKa TpMHaTpna 
heHTeTaT.
C,4H,BN3NaAoZn=522.7
CAS —  65229-17-6 ừinc pentetare); 125833-02-5 (zinc 
trisodium pentetate).
UNII —  NXU65IC8PG. .

Uses and Administration
Pentetic add and its salts are cbelators with the general 
properties of the edetates (see Edetic Add, p. 1550.3). 
Caldum trìsodium pentetate and ánc trisodium pentetate 
are used in the ơeatment of poisoning by radioactive metals 
su ch as plutonium. amerìãum, and curium. Caldum 
txỉsodium pentetate is more ehectìve vvithin the first 24 
hours and iỉ preíerred for the initial dose; however. zinc 
depletion may occur and ư hiither chelation is requiied 
ữeatment should be continued with zinc trũodium 
pentetate ư possible.

The usual dose is 1 g of either caldum or ánc ưisodium 
pentetate once daily, by slow intravenous injection over 3 to 
4 minutes or by intravenous iníusion over 30 minutes 
diluted in 100 to 250 mL of sodium chloride 0.9%, glucose 
5%, or lactated Ringeds solution. Treatment is continued 
according to the estimated radioactive body burden. For 
patìents poisoned solely by inhalation caldum trisodium 
pentetate or zinc trisodium pentetate may be given by 
nebulisatíon.

For doses in children, see below.
Pentetates, labelled with metallic radionudides, are used 

in nudear medidne (see lndium-111, p. 2224.3, and 
Technetium-99m, p. 2228.3).

Adminisiration in children. Caldum trisodium pentetate 
and ãnc trisodium pentetate are chelators that may be 
used in children íor the treatment oí poisoning by radioac- 
tive metals such as plutonium. ameridum, 'and curium, in 
the same way as for adults (see above). The usual startỉng 
and maintenance dose of either caldum or zinc trisodium 
pentetate is 14mg/kg (to a maximum o{ 1 g) once daily, 
by slow intravenous injection or by intravenous inlusion.

The saỉety and eỉScacy oỉ caldum trisodium pentetate 
and zinc trisodium pentetate given by nebulisation has not 
been established for children.

AU cross-reíerences reíer to entries in Volume A
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Thaiassaemỉa. Iron overload in patients with thalassaemia 
(p. 1124.1) is usually treated with desíerrioxamine. but 
auditory toxidty can result. Caláum pentetíc add has 
been used as an altemative. A study1 in s patíents in 
whom desỉerrioxamine had to be withdrawn because of 
high-tone deaíness {ound that the pentetate vvas as eửec- 
dve as desíerrioxanúne and hearing improved during 
treatment. Oral zinc supplements were necessary to main- 
tain adequate plasma-rinc concentrations.

1. Wonke 8, et đi. Reversal of desferTÌ03tamine inđuced auditory 
aeurocoxidty durỉng treatraent with Ca-DTPA. Anh Dừ Oũld 1969; 64: 
77-82.

Adverse Eíhcts and Precautions
Adverse eổects that have been reponed with caldum or rinc 
triỉodium pentetate indude headache and lightheadedness. 
Pentetates chelate ơace metals and supplements may be 
needed with long-tenn use. Trace mẽtals and serum- 
electrolytes should be monitored during use.

Other adverse eữects repotxed with caldum trisodium 
pentetate indude oausea and diarrhoea, ũạjection-site 
reacdons. chest pain, allergic reactions, dermatitis, and a 
metallỉc taste. Bronchospasm has occurred after inhalation. 
It should be used with cauúon in patients with severe 
haemochromatosis since ỉatalities have been reported when 
high doses were used.

Pharmacokinetics
Pentetates are rapidly diỉtributed throughout the extra- 
cellular space and eliminated by glomerular Bltration, with 
most of a dose excreted in the urìne vvithin 24 hours. Only a 
small amount (less than 3%) is excreted in the faeces.

Preparations
Propóetary Praporolioiis (detailỉ are given in Volume B)

Sngle-ingradient Preparolioro. Cz.: Ditripentat; Ger.: Ditripen- 
tat-Heyl; Israel. DTPA' Fros$timage Kit (DTPA).

P r a l i d o x i m e  IBAN, riNNM)
2-PẠM): Praiídqksĩirni; Pralidoksyna; Pralidossima; Pralidoxim; 
Pràlldpxitrta; Pralidcaámum; npanMAOKCMM:
2-HydroxyiminomethyM-mettiytpỵridinium.
C7H,N20=1372
CAS — 6735-59-7; 495-94-3.
ATC — V03ÁB04. -
ATC Vet —  QV03AB04.
UNII — P7MU9ƯTPS2.

Pralidoxime Chloride ỊBANM, USAN, HNNMI
2-Formyl-1-methylpyridinium Chloride Ợxime; 2-PAM; 2- 
PAM ơìloridè; 2-PAMCI; Pralidoxim Chlòrid; Pralidoximá,' 
dọruro .de;Praiidoxirne, ChỊoruređcPraíìdoxmi thlondum;.
2-Pyrìdinẹ; Ặídoxime Methochloríde; npahMẠỌKỌMMá 
Xnópnfl. 1 . . . . .  ■: r ; ;
C7H9CIN2ỮÈ í 72.6
CA5 —  5Ĩ-Ỉ5-Ố.

ẠTC— V03ẠBỌ4.
ATC Vet — QVÔ3AB04.
ỨNỊI — 3877XS076H:

Pharmacopoeias. In ưs.
vsp  36: (Pralidoxũne chloride). A white to pale yellow, 
odourless, crystalline povvder. Freely soluble ín water.

Pralidoxime lodide ÍBANM, USAN, riNNi
lodụro de pratidoxima; NSC-776G; 2-PAM lodide; 2-PAMI; 
Pralídoximlodid; Pralidoxima, iodurode; Pralidoximẹ, lodụre 
d e ;.praỊídọỉạỆní Ịódidum;. Ỳodurcí de pralidoidrna; npàmé-
POKCMMả.l7lOflVlfl: .. : ■
0 ^ ^ 0 = 2 6 4 .1  
CAS —  94-63-3.
ATC— V03AB04.
A KV et — QYÒ3A804. ■
■ ÚNH 7^ ỲH254VC0NT. .f' ;
Pharmacopoeias. In Chùi.

Pralidoxỉme Mesilate ỊBANM, rìNNMị 
•Mesilátứ dè . pralidoxima; P2S; 2-PAMM; PraNdoksiimimesÌ- 
laatti;: Prálidoltsím Mealat - Pralidoxim Mesilat, Pralidoximá, 
mẽsiíatơcTẽ; Pralldoxỉme,’Mésifấtếfdie; Pralidõxíme Mesyláté; 
(USAN); Pràlidòxime itoettìànêsulphonate; Pralĩdoximr Mesi-Í 
(aẩ; Pralídoximniesilaựnpaní&ÕKCHMa Me3ÝúiàT. ;
C ,F ÍN p ,C H 30 3S=2323 ' ' J
CAS—  154-97-2. ' '  ■ , ' -- ' l
ATC. — V03AB04

ATC. Wẽf — QV03AB04. : -■ 
UNn-j-À5C07XIN2K.

P r a l i d o x i m e  M e ti ls u V a te  IBANM, liNNMi 
PràlịidọxinTá, metilsulíãtọ de; Praliddxirhe Methyisulphate; 
PraìỉdòwẾne, Métilsulfete de; Pralidòximi Metìlsulte; riptứiM- 
flOKCMMaMeTM/icyrib<()aT.
C 7H^»ACHjS04=248.3 
CAS — T200-55-L 
ẠTC — V03A804. .
ÀTC vét '— QV03AB04. .....
Pharmacopoeias. In It.

Uses and Administratíon
Pialidoxũne iỉ a cholinesterase reactìvator. It is used as an 
adjunct to, but not as a substitute ỉor, aơopine in the 
treatment of poisoning by certain cholinesteiase inhibitors. 
Its main indicatíon is in poisoning due to organophosphorus 
insecdddes or related compounds (see p. 2158.3). These 
compounds phosphoiylate and consequently inactivate 
cholinesterase, causing acetylcholine accumulatìon and 
muscle paralysis. Praiidoxime reactivates cholinesterase, 
restoring the enzymadc destrucdon oỉ acetylcholine at the 
neuromuscular j unction and relievmg muscle paralysiỉ. Use 
with atropine is required to counteract the adverse eSects of 
acetylcholine accumuladon. particularly at the respiratory 
centre. Its abilỉty to antagonise diữerent organophosphorus 
antìcholinesterases varìes, as reactivatíon is dependent on 
the nature of the phosphoryl group and the rate at which 
inhibition becomes irreversible. It is not eSectỉve in the 
treatment oi poisoning due to phosphorus, inorganic 
phosphates, or organophosphates without anticholinester- 
ase acdvity. Its use in the treatment oí poisoning by 
caibamate insectiàdes (p. 2150.1) is controversial, see 
Caibamate Poisoning, below. In some countries pralidoxime 
is used for the treatment ai overdosage by anticholinester- 
ase drugs used to tteat myasthenia gravis su ch as 
neosdgmine, pyridostígmine, and ambenonimn, althoúgh 
caution is advised when using pralidoxime in patíents with 
myasthenia gravis, see Precaudons, below.

Pralidoxime is usually given as the chloride but the 
mesilate, iodide, and metilsulíate salts ha ve also been used. 
In severe poisoning pralidoxime is usually 0ven as an 
intravenous iníusion over 15 to 30 minutes, or as a slovv 
intravenous injection over at least 5 minutes ư iníusion is 
not practicable or there is pulmonary oedema. Altema- 
tively, for less severe toxidty or when the úitravenous route 
ú  not íeasible, pralidoxime can be given by intramuscular or 
subcutaneous injection; it has also been given oralỉy.

In the ơeatment of organophosphorus poisonlng 
pralidoxime should be given as soon as possible. Aíter about 
36 houis it becomes ỉess eíỉective since cholinesterase 
inactivation usually becomes irreversible after this dme; 
hovvever, patients with severe poisoning may occaãonaỉly 
respond up to 48 hours or longer aher exposure. depending 
on the organophosphate involved. Injections oỉ atropine 
shouỉd be gỉven inoavenously or intramuscularly and 
repeated as necessary until muscaiinic eílects disappear or 
signs of atropine toxidty are seen; atropinisation should 
then be maintained for 48 ho.urs or more. Large amounts oỉ 
auopine may be required. See under Aưopine Suỉỉate. 
p. 1311.3, for details oỉ dosages. As soon as the eữects of 
aưopine become apparent, 1 to 2 g oí pratidoxime chloride 
should be given mtravenously and repeated aíter 1 hour 
and then every 10 to 12 hours if necessary. Altematively, 
the BNF recommends pralidoxime chlorídc in an initlal dose 
of 30 mg/kg given by inưavenous inlusion or injection: the 
inỉtial dose Is then lollovved by intravenous inỉusion at a rate 
of 8 mg/kg per hour to a usual maximum dose of 12 g in 24 
hours. Pralidoxime treatment is contìnued until the patient 
has not required aưopine for 12 hours.

Intramuscular dosing oi pralidoxime iỉ based on the 
severity of polsoning; for mild symptoms a dose of 
pralỉdoxime chloride 600 mg is given by intramuscular 
úỳection, and repeated once or rvvice at 15 minute intervals 
as needed. For more severe symptoms pralidoxime chlori.de
1.8 g is given intramuscularly, as 3 injections oỉ 600 mg in 
rapid succession. For persistent symptoms, up to 3 hirther 
doses of 600 mg at 15 minute intervalỉ may be given as 
needed. startíng ỉ hour aỉter the last injection. Auto- 
injeaot5 for intramuscular injectíon are available ỉor 
emergency use, and contain pralidoxime alone, pialidoxime 
with atropine, or pralidoxime vtith atropine plus avixaíone. 
In some countries, an oral dose of pralidoxũne 1 to 3 g, as 
the metilsulíate. is given every 5 hours for milder toxidty.

For antim yasthenic overdose an initial dose oi 
pralidoxỉme chloride 1 to 2g is given by intravenous 
inỉusion, íoỉlovved by an ỉnoavenous iníusion of 0.5 to 
1 g/houn altematively, the inirial dose can be repeated after 
1 hour and then every 3 to 8 hours ư needed.

The dose of pralidoxứne may need to be reduced in 
patients with renal impainnent

Treatment may be monitored by the determinatíon oỉ 
blood-cholinesterase concentrations and r l in i r a l  symptoms.

Other oximes with cholinesterase-teactivating properti.es 
that have been used similariy indude asoxúne chloride 
(p. 1541.1), obidoxime chloride (p. 1566.3), and 
trimedoxỉme bromide (p. 1579.1).

Admimsírulion in chddren. Pralỉdoxime chioride is used in 
children as an adjunct to atropine in the ơeatment of 
organophosphorus poisoning; the BNFC recommends the 
samc dõse as that rẽcommended by the BNF for adults, see 
above.

Carbamate poboning. The use oỉ pralidoxime for poison- 
ing due to caibamate insectiddes is controversial. Licensed 
product inỉormation States that pralidoxime should not be 
used to treat poisoning by carbamate pestiddes as it may 
increase toxidty, and it has been suggested that as caiba- 
mate-induced cholinesterase inhibition is spontaneousỉy 
reversible, oxime therapy is not necessary. HÔwever, therê 
are reports of successíuỉ use of praỉidoxime in caibamate 
poisoning,1'1 and it is suggested, with atropine, as a treat- 
ment option by some authorities.

1 . Burgess JL «  oL Aldicub poboning: a case report with proioaged 
chollnesiense inhỉbitíon and improvement atter pralidoxime therapy. 
Ardt 1/ttrm M td 1994: 154:121-i.

2. Tracqui A, et al. Repeated meannementi of aldicaib in blood and urine 
In a õue ot nonỉaúl poúoolng. Hum Sxp Ttm al 2001: 20: 657-60.

3. Hoữman RS. tí ai. Use oi pralỉdoxime mỉthout atropỉne ỉn rivasdgmỉne 
(carbamate) unddty. Hum Exp Taxical 2009; 28: 599-602.

Organophosphorus poisoning. Oximes such as pralid- 
oxừne are widely used in poisoning with organophosphate 
ptttiádes. Although benefit has been shown in animal stu- 
dies, reviewsu  have pointed out that there is little good 
evidence from human studies to support theứ use and 
that randomised conttolled stuđies are needed to conSrm 
their efficacy and saỉety, as weU as the oprimnm regimens 
to use. A randomised stuđy1 in patients with moderately 
severe poisoning with organophõsphorus pestiddes tound 
that a continuous iniusion of pralidoxime iodide 1 g/hour 
for 48 hours was more eổective than a dose of 1 g every 4 
hours. However. another controlled study4 ỉound that the 
WHO-recommended regimen of pralidoxime chloride 2g 
as a loading dose, íollovved by constant iníusion of 
500mg/hour, was o( no beneăt in patients seU-poisoned 
with organophosphorus insectiddes, despite dear evidence 
oỉ reacdvation oỉ red cell acetylcholinesterase.

Cholinesterase reactivators such as the oximes have also 
been used íor poisoning with organophosphate nervt agents. 
Studies in animals have suggested that the eỉhcacy of the 
diíỉerent oxứnes depends on the organophosphate involved; 
asoxime (p. 1541.1) and HLõ-7 may be more eổective than 
pralidoxime or obidoxỉme for poisoning with nerve agents, 
particulariy ỉor soman poisoning.’

1. Eycr p. th e  role oi oxỉmes in the managemenc of organophosphoniỉ 
pestíóde poỉsoning. Taàcol Rev 2003; 22: 165-90.

2. Buddey NA. đ  ứ . Oxỉmes for acute organophosphate pestídde 
poisomng. Available in th e  Coduane Daubase of Systematíc Revỉevvs; 
Is su e l Chỉdxesten John Wĩley;2011 (accessed 01/03/11).

3. Pavvar KS, et ai. Contỉnuous pnlỉdoxỉme ỉníusỉon VCRUS repeated boỉus 
ỉnjectíon to treat organophosphorus pestídde poỉsonlng: a randomised 
comxoUed trỉaL U nãt 2006; 348: 2136-41.

4. Eddleson M. a  aỉ. Pralidoxime ỉn acute organophosphorus ỈĐsectídde 
poísoning—a nndomised oonơơỉled trial. PLoS Med 2009: 6: 
e 1000104. Avaiỉable ac http://www.piosmedidne.org/anide/ 
{etchObjectAttadunent^aỉon?uri«ỉnỉo% 3Adoí %2F 10.1371 %2Fjour* 
naLpmed1000104&representariona>PDF (accessed 18/12/09)

3. Kassa J. Revỉẹyv of oxỉmes ỉn the anddotal treatment of poisoníng by 
organophosphonis nerve agents. J Toxùoỉ ơin Toxicoỉ 2002; 40: 603-16.

Adverse Effects
Use of pralidoxime may be assodated with drowsiness. 
dizziness, distuibances of Vision, nausea, hypertension. 
tachycardia, headache, hyperventilatíon. and muscular 
vveakness. Impaired renal íunction and inaeases in liver 
enzymes have been reported, as have transient increases in 
creatine phosphokinase. HypertenSion, tachycardia, laryn- 
gospasm, and musde rigidity have been attributed to giving 
pralidoxime intravenously at too rapid a rate. Large doses of 
pralidoxime may cause transient neuromuscular blockade.

Precautions
Pralidoxime should be used caudously in patients with renal 
impaữment; a reduction in dosage may be necessary. 
Caution is also required in giving pralidoxime to patients 
with myasthenia gravis ás it may predpitate a myasthenic 
crisis. The use of pralidoxime for poisoning due to 
carbamate insectiddes is conưoversial, see Carbamate 
Poisoning, above.

When aưopine and pralidoxime are given together, the 
signs oi atropinisation may occur earlỉer than might be 
expected when aưopine is used aỉone.

Pregnancy. Although data are scarce, there are reports oỉ 
the use oỉ pralidoxỉme for poisoning in the second or third

The Symbol t  denetes a preparation no longer actively marketed
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t r im e s te r  o f  p re g n a n c y , v v ith o u t a p p a r e n t  a d v e tse  eữ e c ts  
o n  th e  n e o n a te .1

1. Baỉỉey B. Are there teratogenỉc risks assodated with antídotes used ỉn 
tbe acaư nuuĩMgement oi poỉsooeđ pregncnt w ooen? Bừth DtỊeas Ra A 
OỜI Moi TnatollQQy. 67: 133-40.

Pharmacokinetics
P e a k  p ỉa sm a  c o n c e n tra tio n s  o f  p ra lid o x i in c  o c c u r  a b o u t  5 to  
15 m in u te s  a f te r  a n  ỉn t ra v e n o u s  d o se . A b s o rp ũ o n  froxn th e  
g a s tro ỉn te s tỉn a ỉ  t r a c t  is  p o o r. I t  is  n o t  b o u n d  to  p lasm a  
p r o t ò n s  a n d  h a s  l im ite d  d is tr ib u tio n  ỉn to  th e  CNS. 
P ra lid o x im e  ỉs m e ta b o lis e d  in  t h e  l ỉv e r  a n d  e x c re te d  b y  
r e n a l  t u b u la r  s e c re tio n ; w ỉ th in  12  h o u rs  8 0 %  o f a  d o se  is 
re c o v e re d  u n c h a n g e d  i n  t h e  u r in e ,  w i th  th e  r e m a in d e r  a s  a  
m e ta b o l ỉ te .  T h e  e l im in a t io n  h a lỉ-U íe  is a b o u t  ỉ  to  3 h o u rs . 

R e íe r e n c e s .
1. Sỉdeũ PR, Groff WA. Inơamuscular and tatravcnous administration of 

snaQ doses oỉ 2-pyridinium aỉdoxỉme methochloríde to man. J Phan* Sà 
1971; 60:1224-6.

2. SỉddeQ PR. et ai. Pnlỉdoxỉme methanesuỉíonate: pỉasma leveis and 
phannacokinetìcs afier orai admỉnistratỉoo to man. J Pharm Sá 1972; 61: 
1136-40.

3. Swartz RD. et aL Ertects of beat and exerdse on the eỉỉmỉnatíon oỉ 
praỉidoxỉme in man. Cfm Phanaacoỉ Ther 1973; 14: 83-9.

4. Schexnayder s, et ai. The pharmacokinetía of continuous iníusion 
pralidoxime ỉn dìildren wỉth organophosphatc poiỉonỊng. J Toxkol ũin 
Taxữoi 1998; 36: 549-55.

5. Abbara c  ct ai. Pharmacokinetíc analysiỉ of praỉldonme after its 
ÍĐtramuscular injectíon alone or in combination vrith atropine- 
avixaỉone ỉn healthy volunteers. Br J Phanttacoi 2010; 161: 1857-67.

Preparations
Proprietary Preparahons (details are given in Volume B)
Singte ingredient Preporations. Arg.: Conưathion; Braz.: Contra- 
thion; Fr.: Contrathion; Gr.: Contrathion; Inditr. Aldopam; 
CBC-PAM; Clopam; Lyphe: Neopam; Nispam; Pam-A Korea; 
ItaL: Conưathion; MaUtysũr. Pampara; singapore. Pam-A; 
Turk.: Conữathiont; USA: Protopam.
Mubi RigradHnt Preparolions. Fr.: Ineurope; UK: Nerve Agent 
Antìdoté L4A1; USA: DuoDote.
Phormocopoeial Preparotions
ŨSP 36: Pialidoxiine Chloiide íor Injection.

P r o t a m i n e  iriNNMi
Protamin; Protamina; Protaminum; Protammina; riporaMMH.
CAS — 9012-00-4.
ATC— V03AB14.
ATC Vet — QV03AB14:
UNII — 72G3UY6T4N.

Protamine Hydrochloride IBANM, HNNMI 
ãoridrato de Prptamíria; Hidrodoruro de protamina; 
Protamiĩnihydrokloridi; Protamina, hidrodoruro de; Prot- 
amine, chlorhydrate de; Protamin-hidroklorid; Protamin- 
hydrochtorid; Protaminhydrochlond; Protaminhydroklorid; 
Protamini;.Hydrochloridum; Protamino hidrochloridas; 
npoTaMMHa-rnqpaxnopnq.
ATC — V03AB14.
ATC Vet — QV03ABỈ4. ■■ 
u m  — 5URD19Y60K

Protamine Sulfate ỊBAN, riNN]
ProianĩlinisuíỊáattì; Prọtamin SuHãt Protamina . Solfato; 
Rrotamina, sultato de; Protamine, Sultate de; Protamine 
Sulphate; Protamini Sulías; Protamino sulíatas; Protaminsul- 
fet; Protamin-sulíảt;. Protamin-szulfát; Protaminy siaraan;. 
Soltato di Protamina; Sultato de protamina; ĩlpoTaMMHa 
Cyjib<|âT.
Ớ S  — 900945-8. :
ATC— W 3A8fk' - - 
ATC Vèt —  ÓV03AB14.
ỤNII — ỌDE9724ÌụC - '1_'

Pharmacopoeias. In ChùL, Eur. (see p. vii), Int., Jpn, and us. 
Ph. Bur. & (Protamine Sulỉate). A mixture of the sulỉates of 
basic peptides prepaied ừom the spenn or roe of suitable 
spedes of Ssh, usually from the íáinilies Clupeidae or 
Salmonidae. A white or alinost white hygroscopic powdei. 
Sparingly soluble in waten practically insoluble in alcohol. 
Store in airtight containers.
USP 36: (PTOtamine SuUate). A puiihed mixture of simple 
protein prindples obtained from the sperrn or testes oỉ 
suitable spedes of fish. Store at 2 degrees to 8 degrees in 
airtight contaỉners.

Uses and Administration
Protamine is a basic protein that combines vvith heparin to 
form a stable inactive complex. Protamine ứ used to 
neutralise the anúcoagulant actíon oỉ heparin in the 
treatment of haemoirhage resultmg from severe heparin or

low-molecular-weight heparin overdosage. It is also used to 
neutralise the eữect of heparin given beíore surgery and 
during extracorpọreal drculatìon as in dialysis or cardiac 
surgery. Protamine iỉ usualiy given as the suỉíate, although 
the hydrochloride may also be used.

Protamine sulỉate is usually gi ven by slow intravenous 
injection over about 10 minutẽs" The dóse iỉ dependent on 
the amount and type oỉ heparin to be neutralised and 
ideally should be dưated against the coagulability oỉ the 
patỉent's blood. Protamine has weak anticoagulating 
properties and ií given in excess its antícoagnlant action 
could be ágniỂcant. Not more than 50 mg oỉ protamine 
sulỉate should be injected for any One dose; patíents should 
be careíully monitored as hrnher doses may be required.

For unfractionaưả heparin the Ph. Eur. 8 spedhes that 
ỉmg o! either protamine hydrochloride or protamine 
sulỉate predpitates not less than lOOunits of heparín, 
assayed against a spedhc reỉerence batch oi heparin sodium. 
UK licensed product iníormation States that each mg of 
protamine sulíate will usually neutralise the antỉcoagulant 
eữect of at least 80 intemational units of heparin (lung) or at 
least 100 inteưiational units of heparin (mucous). us 
licensed product íníormation States that each mg of 
protamine sulíate neutralises not less than 100 USP units of 
heparin. As heparin is being conónuously excreted the dose 
should be reduced if more than 15 minutes have elapsed 
since intravenous heparin injeaion; íor example. if 
protamine sulíate is given 30 minutes aíter heparín the 
dose may be reduced to about one-halí. Altemative 
regimens may be necessary ií hepaiin has been gi ven 
subcutaneously or by continuous intravenous iníusion. To 
neutraỉise heparin given by intravenous in/usion, the 
heparin ũiỉusion should be stopped and 25 to 50 mg 
protamine suUate given by slow intravenous injection. If 
heparin was given subcutaneously, 1 mg of protamine 
suUate should be given for each lOOunits of mucous 
heparin, as a slow intravenous injeaion oi protamine 
sulíate 25 to 50 mg with the remainder iníused over 8 to 16 
hours.

For low-moleailar-weight htporins. protamine neutraliseỉ 
the anti-thrombin acúvity but only partially neutralises the 
aná-faaor-Xa eữect; 1 mg of a protamine salt is stated to 
inhibit the effects of about:
• 71 units oí bemiparin sodium
• 80 to 120units of cenoparin sodium
• ỈOOunitỉ of dalteparin sodium
• 1 mg (100 units) oỉ enoxaparin sodium
• 82 units of revipaiỉn sodium
• lOOunits of tìnzaparin sodium
The dose of protamine may need to be reduced ư túne has 
elapsed since the last dose of low-molecular-weight 
heparín. There may be prolonged absorption from 
subcutaneous injection oi low-molecular-weight heparins 
and intennittent injection or continuous inlusion of 
protamine sulíate may be uselul.

Protamine is used in some insulin preparations to 
prolong the eílects oi insuỉin.

Haemorrhogk dixsrders. Hndogenous production of hep- 
arin-like substances may, rarely, be responsible for some 
bleeding disorders. It has been suggested that protamine 
could be usehil as a diagnostic aid in vitro and could be 
given úitravenously for transient control oi bleeding ÚI 
such patìents.1-2

1. Teữeti A. et aỉ. Orcuỉadng b«parỈĐ>lỉke antỉcoaguỉanu: report o/ five
consecutivc cases and a revicw. Am J Mtề 1990; 88: 184-8.

2. Bayly PJM. Thỉdc M. Reversal of post-reperfuỉion coagulopathy by
protamỉne sulphate in orthotopic lỉver tnnspỉamatỉon. Br J Anaath
1994;73:840-2.

Adverse EíỊects and Puecautịons
Intravenous injection oí protamine, pamcularly ư given 
rapidly, may cause hypotension and bradycardia. Dyspnoea, 
a sensation of warmth, transient Oushing, nausea and 
vomiting, back pain, and lassitude may also occur. 
Anaphylaaoid reactions have been reponed induding 
drculatory collapse and myocardial inỉarction, capillary 
leak, pulmonary and systemic hypenension, angioedema, 
and respiratory disơess syndrome. Fatal anaphylaxis has 
occurred. Reactíons are more lỉkeỉy aíter rapiđ injection, 
large doses, or repeated dosing. Padents at risk indude 
diabetìcs who ha ve received protamine-insulin prepara- 
tions, those who have previously received protamine 
(induding those who have tmdergone procedures such as 
coronary angioplasty or cardiopulmonary bypass surgery 
where protamine is ỉrequently used), and those allergic to 
físh. Men who are iníertile or who have had a vasectomy 
may be at increased risk since they may have antíbodies to 
protamine. Sévere left ventricular dysíunction and 
abnormal pulmonary haemodynamics may also be risk 
íaaors.

Protamine has an anócoagulant eỉlea when given ìn the 
absence oỉ heparin or at doses in excess oỉ those requừed to 
neutralise heparin.

when repeated doses of protamine are used to neutralise 
large doses oỉ heparin, rebound bleeding vvhich responds to 
hirther doses of protamine, may occur. Clotting parameteis 
should be dosely monitored in padents receiving sucb 
prolonged therapỹ.

Effeds on the oardiovascular System. In a review oi the 
toxídty oí protamine,' adverse cardiovascular responses 
were considered to be oỉ 3 types: transient hypotension 
related to rapid drug administration, occasional anaphy- 
lactoid responses, and rarely, catastropbic pulmonary 
vasoconstriction. Severe adverse reactions induding 
marked hypotension, vascular collapse, and pulmonary 
oedema were described in 4 patients given protamine sul- 
fate after cardiac surgery.2 Previous reports of similar reac- 
tìons to protamine vvere reviewed. A total oi 17 patient: 
had immediate anaphylactic reactions; a complement- 
dependent IgG antibody-mediated reacdon had beer 
(ound in 1 patient and 3 patients tested for allergy to prot- 
amine had positive skin tests. In 15 of these 17 patient: 
there was evidence of previous exposure to protamine 
Suspected reactions to protamine occurred in a íurther 1C 

; patìents after cardiac surgery. However, these reactìon:
Ị were characterised by severe vascular damage, maniíestec 
1 as noncardỉogenic pulmonary oedema or persistent hypo- 
I tension, and onset was delayed for 30 mìnutes to severa 

hours. Evidence suggested that these reaaions were noi 
andbody mediated; only 2 of 7 evaluable patients had pre 
vious exposure. All patients required aggressive therapy. A 
systematic reviewỉ noted that seríous anaphylactic reac- 
tions to protamine appeared to be rare (fewer than 1 % O' 
treated patientỉ) although evidence was patchy and largely 
anecdotal; the most common predisposing laaor appearec 
to be ơeatment vvith protamìne-contaúúng insulin pre 
parations.

1. Horrow JC. Protaminc: » rcview oí Ĩ15 loxicity. Anath AnaÌỊ 1985; 64 
348-61.

2. Holland CL n ai. Adverse reacũons 10 protamine sulĩate followinị 
cardiac surgcry. Cỉin Cardiol 1984; 7: 157-62.

3. Nybo M. Madsen JS. Serious anaphỵlactic reacúonỉ due to protamínt 
sulíate: a sysiematlc ỉiterature review. Basic ơ i*  Phamtacoi Toxừoi 2008 
103: 192-6.

Pregnancy. Aithough data are scaxce, there are reports o 
the use oí protamine in the second or third trimester o 
pregnanqr, vvithout apparent adverse eữects on the neo 
nate.1

1. Bailey B. Are there leratogenic risks assocỉated with antldotes used ii 
che acute managemení oí poisoned pregnam women? Birth Dcfcữs Res /  
ơin Moi Teratol 2003; 67: 133-40.

Preparations
Preprietary Preparatìons (details are given in Volume B)
Single-ingredient Preparotions. Arg.: Denpru; Hong Kong 
Prosult India: Neuttahep; Newtain; Prota; Israel: Prosult UK 
Prosu ư+.
Ptiarinacopoeial Preporotíons
BP 2014: Protamme Sulphate Injeciion;
USP 36: Protanúne SuUate for lnjectjồn; Protamine Sulỉate 
Injection.

Prussian Blue
Albastm de Berlin; Azul da Prússia; Azul de Prusia; Berlin Blue; 
Berliner Blau; Berlinerblảtc Blau de Prússia; Bleu de Prusse; 
Blẹkit Paiski; Blu di Paissia; Cl Pigment Blue 27; Colour Index 
No. 77510; Fem'c Perrocyanide; Femc Hexácyanoĩerrate (II); 
Hexacianpíerrato íérrico; Insoluble Prussian Blũe; Kạraliau- 
Ễiaus Mèlis; Preussinsininen; Pruisisch Blauvv; Prussian Blue 
Insoluble (USAN); Prayssisk Blâ; ílpyccKaa /1a3ypb; npyccxaB 
CnHb.
Fe#e(CN)sl3=859.2
CÁS —  14038-43-8 (insolublẹ Prussian blue); 12240-15-2 
(soluble Pruĩsian blue); 25869-00-5 (soluble Prussiàn blue).
ATC —  V03A83L 
ATC Vet —  QV03AB3 ỉ.
UNI1 —  TLE294X33A

NOTE. Prussian blue is available in severaỉ forms and it iỉ noi 
always dear from the llterature which form is being reíerrec 
to. CI Pigment Blue 27 has been used for both insoluble 
lerric hexacyanoíerrate (Ó) (Colour Index No. 77510) anc 
the soluble potassium, sodium, or ammonium ỉeni< 
hexacyanoíerrâte (II) salts

Proỉile
Prassian blue iỉ used in the treatment of thaỉỉium poísoning 
(see p. 2628.3) and for known or suspected intemai 
contaminatìon with radiocaesium. When given orally it 
íorms a non-absorbable complex with thallium or caesiurr 
in the gasưointestinal traa  and increases their eliminatior 
from the body; it may also bind other elements and patient: 
should be monitored for elearolyte imbalances. Prussiar 
blue may cause consópation and a ãbre-based laxatìve ù

All cross-reíerences reỉer to entries in Volume A
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recommended; mannitol is also used. Prussian blue may be 
m i x e d  with food or liquid when given orally, but this may 
result in blue discoloratíon oí the mouth and teeth.

The usual dose of Prussian blue is 250 to 300 mg/kg daily, 
or about 20 g daily given in divided doses either orally or by 
nasogastric tube. In the USA, a lovver oral dose oí 3 g three 
times daily is recommended; in radiocaeâum contamina- 
don this can be reduced to 1 or2gthreetữnesdaily oncethe 
intemal radioactívity has been substanòally decreased, 
which may únprove gasưointesdnal toleiance. For thallium 
poisoning, ơeatment should continue until the urinary 
excreúon oí thaỉlium ỉalis to 500 micrograms OI less pei 24 
hours, the urine or blood concentraửon is less than 
10micrograms/L, or no thallium can be detected in the 
{áeces. For radiocaesium contaminatìon, a minitmim oỉ 30 
days ưeatment should be given. For doses in children. see 
Administradon in Children, below.
Reíerences.

1. Thompson DF, Church co . Prussian blue for treatment ot radioceáum 
poỉsonỉng. Pharmacotỉuraựy 200 ỉ; 21: 1364-7.

2. Hoữman RS. ThaUium toxidty and the role of Prussỉan bhie in therapy. 
Toxừoỉ Sev 2003; 22: 29-40.

3. Thompson DF. Caỉỉen ED. Soluble or ỉnsoỉuble Prussian bỉue for 
radiocesium and thalUum poỉsonỉng? A m  Pharmacother 2004; 38: ỉ 509-
14.

Administratìon’ in diildren. Prussian blue is used in the 
ơeatment of children with thallium poisoning or for 
knovvn or suspected intemal contamỉnation vvith radiocae- 
sium. The usual dose of prussian blue is 250 to 300mg/kg 
daily given in divided doses either orally or by nasogastric 
tube. In the USA, an oral dose of 1 g three times daily is 
recommended for children aged 2 to 12 years of age.

Preparatíons
Proprietary Preparatíons (details are given in Volome B)

\

Sãigle ingredient Preparotions. Cz.: Radiogaidase-Cs; Ger,: And- 
dotum Thallii-Heyl; Radlogardase-Cs; Rus.: Ferrodn
(tbeppooHH); USA: Radiogardase.

S e v e la m e r IBAN, 3NNI
Sevelameeh; Sévélamer; Sevelámero; Sevelamerum; céeể- 
naMep. .
.Allyíamine polymer with t-chloro-23-epoxypropane.
;&& — 52757-95-6.
■ATCrr- V03AE021 
ẠTC Vet — QV03AE02.
UNIỈ —  941N5DUỤ5C

Seveiamer Carbonate IBANM, USAN, HNNMI 
Carbonàto; de seveìámero; GT-335-012; Sévélamer Carb- 
onater Sevélamert Carbonas; CeeenaMepa KapốOHar. 
Allylamine polymer with I-chloro-23-epoxypropane carb- 
onate. ■
■CAS — 845273-93-0.
A K  — V03AEỌ2. •
ATC Vẹt QV03AE02. 
ú m — 9ỶCX42I8IỰ.

Sevelamer Hydrochlorìde ỊBANM, USAN, riNNMỊ
ỌT16-CỊ26A; Hidrocipruro de sèvelầmeró; Sévéỉánner; 
Chlorhydrâte de; Sevelameri Hỵdrtxhloridúm; Sevelámẻrp; 
hidrocloairo de; CeaenaMepa niiapoxnopMA 
Allylamine polymer with l-chloro-23-epoxỵpropane hydro- 
chloride.
CAS — 182683-00-7.
ATT—  V03AE02.
ATC Ver —  QV03AE02.
UNII — GL52PQ8ỌG.

NOTE. The name sevelamer has been used for both sevelamer 
and sevelamer hydrochloride.

Uses and Administration
Sevelamer is a phosphate binder used for hyperphospha- 
taemia in patients with chronic renal ỉailure. It is given 
oraỉly as either the carbonate or the hydrochloride in 
patients on haemodialysis or peritoneal dialysis; sevelamer 
carbonate is also used in patients with chronic kidney 
disease and a high serum-phosphate concentratìon but not 
requiring dialysiỉ. The initial dose is 0.8 to 1.6 g oỉ sevelamer 
caibonate or sevelamer hydrochloride three times daily 
with each meal, depending on the severity of hỹpei- 
phosphataemia. Doses should then be adjusted according to 
serum-phosphate concentrations; the usual malntenance 
dose-is from 0.8 to 4 g with each meal.
Reíerences.

ỉ. Toneũỉ M, tí a i Aỉberta Kỉdney Disease Network. Systematỉc rcvỉew oí 
the dinỉcal eữỉcacy and safety of scvelamer ỉn đỉalysỉs padents. Nephroi 
Dial Transplant 2007; 22: 2856-66.

2. Goỉdsmith DR, tí ai. Seveỉamer hydrochỉọrỉde: a review of Us use ỉor 
hyperphosphataemỉa in padents with end-swge renaỉ disease on 
haemodỉaỉysỉs. Drugx 2008; 68:85-104.

3. Raggi p. tía L  Ten-year experience with seveỉamer and caỉdum salts as 
phosphate bỉnders. Qừt J Am Soe Nephroi 2010; 5 (suppỉ Ỉ)ỉ S31-S40.

4. Zhang Q, a  aL Meta-anaỉysiỉ compaxỉng seveỉamèr and Câldum-based 
phosphate bỉnden OQ cardtovascular caỉdâcatỉon in hemodỉaỉysỉs 
patíciĩs. Nepkron Qiĩt Prađ 2010; 115: C259-C267.

5. nshbane s, đ  ai. A randomỉzed. paraỉỉel open-ỉabel study to oompare 
once-daily seveiamer carbonate powder dosỉng with thrice-daiỉy 
seveỉamer hydrochỉoride ublet dosỉng in CKD paúents on hemodỉaỉysis. 
Am J Kitbtty Dù 2010; 55: 307-15.

6. Bama MM. tí ai. Sevelamer carbonate. A m  Pharmacotíưr 2010; 44:127-
34.

7. Asslmon MM tí a i The e&ect oỉ seveỉamer hydrochloTỈđe and caỉôum* 
based phosphate bỉnders OQ mortaỉỉty in hemodialysỉs patỉents: a need 
for more résearch. Consuit Pharm 2010; 25:41-54.

8. Bỉggar p. Ketteler M. Sevelamer carbonate for the treatrocm oỉ 
hypeĩphosphatemỉa in patíents wỉth kỉdney ỉaiỉure (CKD m-V). Exptrĩ 
Opiỉt Pharmaatker 2010; 11: 2739-50.

Adverse Eữects and Precautions
The most common adverse eữects assotíated with sevelamer 
are gastrointestinal disturbances induding constipation; 
dysphagia and oesophageal tablet retention, intestinal 
obstructíon and perioradon, ileus, and diverticulitis have 
been reported. Other adverse eííects include rash and 
pruritus.

Sevelamer is conơa-indicated in patients with hypopho- 
sphataemia and in bowel obstruction. Caution is 
recommended in patients with gasnointestinal disorders 
such as dysphagia, severe motiỉity disorders, active 
úiílanunatory bowel disease, or in those who have had 
major gasưointestinal surgery as there is limited experience 
vvith sevelamer In these patients. A suspension may be 
preíerred to tabỉet {oimulations in patients vvith a history of 
swallowiiig disorders.

When switching from other phosphate binders to 
sevelamer hydrochloride, worsening oi metabolic addosis 
has occurred, see also belovv. Sevelamer hydrochloride 
contains about 180mg of chloride per gram, and se rum 
chỉoride may increase during treatment as chloride may bé 
exchanged ỉor phosphorus in the gut. Close monitoring of 
both chloride and bicarbonate is recommended with 
sevelamer hydrochloride.

Effects on acid/base balance. Sevelamer hydrochloride 
has been assodated with metabolic addosis as indicated by 
reductíons in serum-bicarbonate concentrations; this does 
not seem to be a ptoblem vpith sevelamer carbonate.1

1. Pai AB. Shepler BM. Comparisoo of sevelamer hydrochỉoríde and 
sevelamer carbonate: risk of metaboỉỉc addosis and dinical ỉmpỉicatỉons. 
Pharmaathirapy 2009; 29: 554-61.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Poiphyria Cenơe (NAPOS) and 
the Porphyria Centre Sweden, dassiĐes sevelamer as not 
porphyrinogenic it may be used as a drug of first choice 
and no precautions are needed.1

1. The Drug Database íor Acute Porphyria. Available at: http://www, 
drugs-porphyria.org {accessed 13/10/11)

Interactions
Sevelamer has been reported to reduce the bioavailability oí 
dproũoxadn (see p. 265.2), ddosporin (see p. 1955.1), 
mycophenolate (see p. 1965.1), tacrolũnus (see p. 1973.3), 
and levothyroxine (p. 2342.1). It may also aỉtect the 
bioavailability of other drugs and shouỉd be given at least 3 
hours belore or l hour after drugs for Tvhich a reduction in 
bioavailability could be clinically significant.

Preparatíons
Proprielary Preparations (details are given in Volume B)
Single-ingredient Preparations. Austral.: Renagel; Austria: Rena- 
gel; Renvela; Belg.: Renagel; Renvela; Braz.: RenageL' Canađ.: 
Renagel; Chile: Renvela; Cz.: Renagel; Renvela; Denm.: Rena- 
gel: Renvela; Pin.: Renagelt; Fr.: Renagel; Renvela: Ger.: Rena- 
gel; Renvela; Gr.: Renagel; Renvela; Hong Kong: Renagel; 
Hung.: Renagel; Renvela; Indìa: Foseal; IrL: Renagel; Renvela; 
Israel: Renagel: Renvela; ItaL: Renageb Jpn: Phosblock; Rena- 
gel; Neth.: Renagel; Renvela; Norw.: Renagel; Renvela; NZ: 
Renagel; Pol.: Renagel' PorL: Renagel; Renvela; Rus.: Renagel 
(PeHarem,); SAfr.: Renagel; singapore: Renvela;. Spain: Rena- 
gel; Renvela; Swe<L: Renagel; Renvela; Switz.: Renagel; Renve- 
ũ; Thai,: Renvela; Turii: Renagel; UK: Renageĩ; Renvela; 
USA: Renagel; Renvela.

Sodium Calcium Edetate (BAN, HNNI 
Gálaọedetãtố de sòdio; Calcium Disodiurrr Ẹdathamil  ̂
Calciũm Đisodiuiri Edetaie; Calcium Disodium; Ẹthy(enedrar 
mineteữa-acetaTe; Caldum ■Disodium;..Versenate;< Galciụm' 
édétate de sodiurn;.:Calcium EDTA;.. Disodium .̂Caláurrv- 
Tetracemáte; E385; Edetan sòdnò-vápenảty hydráEítíetate 
Calcium Dísodium 0JSAN);; Ẽdẽtatô cáldcoaisọdìcộvlâétató” 
de calcío y'sodio;' Kalcium-nátrium^etáp ’ Natrir GaìcH

Edetas; Natrii CaídK Ẹdetas Hydficus; Natno-kaldo edetatas;- 
Natriumcaldumedetat;. HatriumỊãíáụrnedetat; , tlatriumkal- 
sLụmedetaatti; Sodiurrt .caldúm,-;édét3te Àdèj. ^Sodiụnỉ, 
Salcíumedetate;Soduwapnia'.edeómdn"ẳocẶũiĩt:KalsQíùmí 
Êdètat; Wapniowo-dl'sóđowy 'edetynianỉ'r-Hfetptft; Karib'ti'(W;
'3fleraT.'
TKế cateíùm chelatệ' ^  dlsodiữrií l‘ẽỊh)3«iÌcí^®iét^raS 
acètate; Disodium[(ethylenedrnrttitôjteừaátetatorcaraatẻ{2-? 
tiỹdrate. :

•ếioH,íCaN2N ạA *H iO â 7 t í  (anhydráusl ;t
CĂS -  62-33-9 (anhydràus sodiúm "cStđum 'ếdétateì; 234U-\
ỊẠ-9 (sodium calaum edetate hỳđfáỉeị''rzlt ',
UNIỊ r-- 25lH68ẠSGf. (ịọdium Ịữkìum. ̂ ta ĩd r  8V5ỆXI349S5 

:ặabydròus xxfnjm ariơuỊn ec/erạtèL - .  7 ’
NOTH. Do not conhise with sodium edetate; see Inappropriate 
Admứústratíon under Sodium Edetate, p. 15 51.2. 
Pharmacopoãas. In Chút, Eur. (see p. vii), ba., us, and Via. 
Ph. Eur. 8: (Sodium Caldum Edetate). A white or almost 
white, hygroscopic powder. Preely soluble in watei; 
practically insoluble in alcohol. A 20% solutíon in water has 
a pH of 6.5 to 8.0. Store in airtight containers. Protect írom 
light.
USP 36: (Edetate Caldrnn Disodium). White, slỉghtly 
hygroscopic odourless, ctystalline powder or granules. 
Freely soluble in water. pH of a 20% solution in water is 
between 6.5 and 8.0. Stote in aiitight containers.

tncompatibiTity. See under Edetic Add, p. 1550.3. Sodium 
caldum edetate solutíon is also incompatíble with the fol- 
lovving Solutions for injection:
• amphoteridn B
• glucose 10%
• hydralaxine hydrochloride
• invert sugar 10% in sodium chloride 0.9%
• Ringeds solutíon and lactated Ringeds solution
• sodium lactate 1.9%

Uses and Admỉnistration
Sodium caldum edetate is the caldum chelate o{ disodỉum 
edetate and is a chelator used in the treatment oí lead 
poisoning (p. 2542.1). It mobiỉises ỉead from bone and 
tissues and aids eliminatíon bom the body by íornùng a 
stable. water-soluble, lead complex which is readily 
excreted by the Iddneys. It may be used as a diagnostic 
test íor lead poisoning but measurement oỉ blood-lead 
concentratíons is generally preíened.

Sodium caldum edetate is also a chelator oỉ other heavy- 
metal polyvalent ions, induding chromium, and has been 
used in the treatment of poisoning by radioactíve metals 
such as plutonỉum.

Sodium caldum edetate is also used as a pharmaceutical 
exdpient and as a food additỉve.

In the treatment oi lead poisoning, sodium caldum 
edetate may be given by intramuscular injedion or by 
intravenous inhision. Although the ỉntravenous route is 
generally preíerred, intiamuscular injection may be 
considered for paúents wlth lead encephalopathy and 
cerebral oedema as rapid iníusion can increase intracranial 
pressure. Sodium caldum edetate may initially aggravate 
the symptoms oỉ lead toxidty due to mobilisation of stored 
lead and it has oỉten been given with dimercaprol 
(p. 1549.3) in patients who are symptomatíc the Bist dose 
of dimercaprol should preíerably be given at least 4 hours 
beíore the sodium caldum edetate.

For intravenous iníusion, sodium caldum edetate should 
be diluted with glucose 5% or sodium chloride 0.9% to a 
concentiation of not more than 3%. Altematively, sodium 
caldum edetate may be given inưamuscularly in equally 
divided doses 8 to 12 hours apart. Intramuscular injection of 
sodium caldum edetate is painíul and lidocaine or procaine 
should be added to a final concentraúon of 0.5% to 
minimise pain.

In the UK, the usual dose of sodium caldum edetate íor 
severe toxidty or encephalopathy is 80mg/kg daily in 2 
divided doses, or 75mg/kg once daily, by intravenous 
iníusion over at least 1 hour. In the USA and some other 
countries, a dose of 1 g/m2 daily by intravenous iníusion 
over 8 to 12 hours or by intramuscuỉar injection is suggested 
for asymptomatic patients; a daily dose of 1.5 g/m1 given 
intramuscularly in divided doses may be used with 
dimercaprol in patients vrith symptomatic poisoning. 
Treatment is given for up to 5 days, repeated ií necessaiy 
usually after an interval of at least 2 days. Any {urther 
ưeatment with sodium caldum edetate should then not be 
given íor at least 7 days.

As excretion is mainly renal, an adequate uiinary flow 
must be established and maintained during ưeatment. For 
administration in renal impairment or when there is lead 
nephropathy, see p. 1574.1.

Administrotíon ÓI chddren. Sodium caldum edetate is 
used in children as a chelator in the ưeatment oỉ lead

The Symbol t  denotes a preparation no longer actively marketed

http://www
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poisoning. Childrcn absorb considerably more ingested 
lcad than adults and are at greater lỉsk oỉ developing toxi- 
dty su ch as encephalopathy. Some recommend intramus- 
cular inịectíon as the preíerred route (the intravenous 
route has been assoàated with ỉatalities in some yoimg 
cbildren); however, it is painhil and others recommend 
the intravenous route where possible. Last avaỉlable gui- 
dance from the American Acaắemy cf Ptdìatria considered 
that intravenous administration was saỉe and more appro- 
priate than the intramuscular route in children; slow infu- 
áon over seveial hours or a conttauous iníuáon were 
recommended.1 Doses are similar to those used ìn adults, 
see p. 1573.3

I. Anonymoui. Tteatment gutdettne (òr lead exposuie in children. 
American Academy of Pediatrics Cammlttce ao Dnigs. Ptditiria 1995; 
96: 155-40. [Rcĩired Oaobcr 2007] Also ra ilaU e ac hllpV/pediiirỉa. 
aappubttcadon5-oig/cgi/reprim/96/l/155 (accesscd 31/08/10)

Adminisỉrtrtion in renal impairment. The dose of sodium 
calduin edetate should be reduced in patients with mild 
renal ũnpainnent and it ỉhould not be used in patientỉ 
with active renal disease or during periods of anuria. In 
adults with lead nephropathy, the follovidng daily intra- 
venous or ihtramuscular doses have been suggested. 
according to serum-creatinine concentrations:
• 20 to 30 micxograms/mL: 500mg/m2 daily for 5 days
• 30 to 40 micrograms/mL: 500 mg/m2 every 48 hours for 3 

doses
• above 40 micrograms/mL: 500mg/m2 once vveekly 
These regimens may be repeated at one month intervals.

Adverse Effects
Sodium caldum edetate is nephrotoxic and glycosuria. 
proteinuria, and microscopic haematuria may occun renal 
proxũnal tubular necrosis has resulted in íatal nephrosis. 
Glomerular changes occur rarely. Nephrotoxidty appean to 
be dose dependent. Thrombophlebitis has lollovved intra- 
venous inhision, particularly if given rapidly OI if a 
concentrated solution is used. Pain at the intramuscular 
injectíon site has been reported. Otber adverse eííeets that 
have been reported indude gasưointestinal disturbances 
such as nausea and diarrhoea, abdominal pain, chills, íever, 
malaise, headache, myalgia, arthralgia, histamine-Iike 
responses such as sneeáng, nasal congestion, and lachrym- 
ation, transient hypotension. cardiac ihythm irregularities, 
mild increases in hepatic enzyme values, ơemor, numbness, 
tingling, cheilosis, rash, transient bone marrovv depression. 
anaemia, and excessive thirst.

Sodỉum caldum edetate chelates trace metalỉ su ch as 
ZÚ1C within the body and zinc deũdency haỉ been reported. 
Dísplacement of caldum from sodium caldum edetate may 
lead to hypercalcaemia.

Effeds on the Iddneys. Oỉ 130 children with lead poison- 
ing who recóved đielation therapy with sodlum caldum 
edetate (25mg/kg intramuscularly every 12 houn) and 
dimercaprol (3 mg/kg intramuscularly every 4 hours) íor a 
total of 5 days, 21 developed dinical evidence of nephro- 
to ãd ty  and in 4 severe oliguric acute renal ỉailuie began 
1 or 2 days aíter chelation therapy was discontinued.1 
Nephrotoxidty was probably attributable to the use of sod- 
ium caidum edetate.

1. Moel D I Kumat K. Reverdble nephrotic reacdons to a combined 2.3- 
dlm ercapto^-propanol and  caidum  disodỉum ethylencdiam ínctctnace'  
tic add regtonen in asymptnmadc diỉỉdrcn whb devated biood ỉead 
levds. PeểuOria 1962; 70: 259-62.

Precautions
Sodlum caldum edetate should be used with caution. ư at 
all, in patients with renal ũnpainnent (see also Ađminis- 
tratíon in Kenal Impairment, above). It is also not 
lecommended in those with hepatitis. Urinalysis, serum 
electrolytes, and renal and hepatic hinctíon should be 
monitored írequently during ưeatment. ECG monitoring is 
recommended đuiing ũtnavenous tberapy.

Sodiuxn caldum edetate can chelate several endogenous 
metals. induding zinc, and may increase tbeừ excretion; 
therapy should be intemùttent to prevent severe deãdency 
developing and monitoring of ánc Ievels may be required 
(see bélow).

Sodlum caỉdum edetate should not be given orally in the 
treatment of lead poisoning as it has been suggested that 
absorption oỉ ỉead may be increased as a result.

Pregnancy. Although data aie scarce, there are reportỉ oí 
the use ot  sodium caldum edetate ỉor poisoning in the sec- 
ond or thỉid trimester oỉ pregnancy, vvithout adverse 
eữects on the neonate.1-2

1. Shannon M. Severc lead poisoning in pregnancy. Amòul Patúữ2003; 3: 
37-9.

2. Baỉỉey B. Are there teratogenic risks assocUted wúh anódotes used in 
the acute management of poỉsoned pregnani women? Binh DtỊeơs X a A 
ơ in  Moi Teratơi 20Qy, 67: 133-40.

Trace m etd depletion. Sodium caldum edetate 
500mg/m2 was given by deep intramuscular injection

every 12 houis for 5 days to 10 children with asympto- 
madc lead poisoning.1 As well as redudng blood-lead con- 
centratìons, sodium caĩdum edetate also produced a 
marked £all in the mean plasma-ãnc concentration but 
thiỉ rebounded rapidly after the end of treatment. Mean 
urinary-nnc excretion increased about seventeenỉold dur- 
ing the first 24 hours of therapy. Sodium caldum edetate 
had little eíỉect on the plasma concentrations or urinary 
excretion of copper. The resultỉ suggested that careỉul 
monitoring oí zinc was required during treatment vvith 
sodium caldum edetate.

1. Thonui DJ. Chisolm JJ. Lcid. rinc and coppcr decotporation during 
caldum dbodium ethylenedỉamỉne retraaceute ỉreatmem of lead- 
poisoned children. J Phãrmacoi Exp Tfưr Ỉ9S6; 239: 629-3$.

Pharmacokinetics
Sodỉum caldum edetate is poorty absorbed from the 
gastrointestinal tract. It disrributes mainly to the 
extracellular Quid and does not penetrate cells. It is not 
signiíicantly metabolised but is excreted by the kidneys. The 
half-life is about 20 to 60 minutes, with about 50% of a dose 
is excreted in the urine in 1 hour and over 95% in 24 hours.

Preparatíons
Proprietory Preparations (details are givcn in Volume B)
Single-ingradient Praporations. Gr.: Ledclair; India: Ledcure: Iri.: 
Leddairh Turk.: Libenca; UK: Ledclair.
Mobi-ingredỉent Preparalions. Arg.: Calcium c.
Pharmocopoeỉal Pneparations
BP 2014: Sodium Calcium Hdeiate Inluỉion:
USP 36: Edetate Calcium Oisodium lnjection.

Sodium Cellulose Phosphate
Cellulose Sodium Phosphate (USAN); Celulosa, fòsfato 
sódico de; Uenniono3bi tbocộaT HaTpns.
CAS — 9038-41-9; 68444-58-6.
ATC —  V03AG01.
ATC Vet —  QV03AG01.
UNỈI —  E6S1NJ4Y5Q.

Ptiarmacopoeias. In us.
USP 36: (Cellulose Sodỉum Phosphaie). It is prepared by the 
phosphorylation of alpha cellulose. A free-£lowing, cream- 
coloured, odourless. powder. Insoluble in water, in dilute 
adds, and in most organic solvents. The pH oi a íilưate of a 
5% mixture in water is betvveen 6.0 and 9.0. The inorganic 
bound phosphate content is not less than ỉ  1.0% and not 
more than 36.0%; the free phosphate content is not more 
than 3.5%; and the sodium content is not less than 9.5% 
and not more than 13.0%, all calculated on the dried basis. 
The caldum binding capadty, calculated on the dried basis, 
is not less than l.Smmol per g.

Profi7ẹ
Sodium cellulose phosphate, the sodium salt oí the 
phosphate ester of cellulose, is a carion-exchange resin 
that exchanges sodium ions tor caldum and other divaỉent 
cations. Wben given orally, it binds caldum ions vvithin the 
stomach and intestine to fonn a non-absorbable complex 
which is excreted in the ỉaeces. Theoretically a 5-g dose wỉll 
bind about 350 mg caldum. It has been used in the 
treatmenr oi absotptive hypercaỉduría with recurrent 
ỉonnation oí caldum-containing renal calculi (p. 2350.3), 
and in hypercalcaemia assodated with osteopeưosis, 
sarcoidosis, idiopathic hypercalcaemia of iníancy, and 
vìtamin D intoxication.

Diatrhoea and other gastrointestinal disturbances have 
been reported with sodium celluỉose phosphate. It should 
not be given to patients with prứnary or secondary 
hyperparathyroidism. hypomagnesaemia, hypocalcaemia, 
bone disease, or enteric hyperoxaluria, and it should be used 
cautiously in pregnant women and children, since they 
have high caldum requirements. Patients should be 
monitored for electrolyte disturbances.

btterodions. Sodium cellulose phosphate binds with cal- 
dum and other cations. Use wìth caldum or magnesium 
salts, induding cation-donating antadds or laxatives, may 
reduce its eữicacy. Magnesium supplements are oheh 
reqtúred in patientỉ receiving sodium cellulose phosphate 
but should be given at least One hour beíore or aíter any 
dose of the resin since the absorption of the magnesium 
may othervvise be impaired.

Preparotions
Propriaiary Pteparuliuns (details are given in Volume B)
Sngla ingredient Preporations. USA: Caldbindt.
Phormocopoeiol Preporoliom
USP 36: Cellulose Sodium Phosphate for Oral Suspension.

Sodium Nitrite
Azotan(lll) Sodu; Dusỉtan sodný;. E2Sữ. Natrii nitris; Natrio 
nitritas; Natrium Nitrit; Natrium Nitrosum; Natriumniữiet; 
Natilumnitriitti; Natriumniữit Nétriúm-nttritì Naơiumnitritt 

‘Nitrit de Sodi; Nitrit de Sodiu; Nitnto dẻ sỏdio; Nitrito dè 
sỏdicí Nltrito di Sòdio; Nitritò sódico; Sodlo Nitrito; Scỉdium,- 
nitrite de; Sodu arotyn; Sòdyum Nitrit; Hmtpmt HaTpna; 
A30TMCTOIWC/Ibiií Harpm.
NaNOj=68.99 
CAS —  7632-00-0.
ATC — V03AB08 
ATC Vet—  QV03ÁB08.
UNII — M0KG633D4F. .

Phormacopoeias. In Chin., Eur. (see p. vii), Int, and us. 
Ph. Eur. 8: (Sodium Nitrite). Hygroscopic, colourless crystals 
or mass, or yeUowish rods. Freely soluble in water; soluble 
in alcohol. Store in airtight containers.
USP 36: (Sodium Nitrite). A white to slighdy yel!ow 
granular powder, or white or practically white, opaque 
íused masses or sticks. It is deliquescent in air. Soluble 1 in
1.5 of water; sparíngly soluble in alcuhol. Its Solutions are 
alkaline to litmus. Store in airtight containers at a 
temperature of 25 degrees, excursions permiited betvveen 
15 degrees and 30 degrees.

Uses and Administration
Sodium nitrite is used with sodium thiosulíate in the 
treatment of severe cyanide poisoning (p. 2156.2). Sodium 
nitrite produces methaemoglobin which preíerentially 
combines vvith cyanide ions to form cyanmethaemoglobin. 
thereby displacing cyanide Ễrom cytochrome oxidase and 
restoríng aerobic metabolism. As cyanide dissodates írom 
methaemoglobin, it is convened to relatively non-toxic 
thiocyanate which is excreted in the urine: sodium 
thiosulíate is given as a sullur donor, accelerating the 
conversion of cyanide to thiocyanate. Sodium nitrite may 
also enhance cyanide clearance by vasodilatation.

The usual dosage regimen is 300 mg of sodỉum nitrite 
(lOmL oí a 3% solution) given inưavenously over 2 to 20 
minutes followed by 12.5 g of sodium thiosulíate (50mL of a 
25% solution or 25 mL of a 50% solution) given 
inơavenously over 10 minutes. The methaemoglobin 
concenữation should not be allovved to exceed 30 to 40%. If 
symptoms of cyanide toxidty recur, it has been suggested 
that the injections of nitrite and thiosulỉate may be repeated 
aíter 30 minutes at half the initial doses. Hovvever, the UK 
National Poáorn Information Service considers the risk oi 
methaemoglobinaemia to be excessive with a second dose of 
sodium nitrite and recommends that only the sodium 
thiosultate be repeated if necessary. In patients with 
anaemia, the sodiiun nitríte dose should be reduced 
according to the haemoglobin concentration.

For doses in children, see belovv.
Sodium nitĩite has also been suggesịed ỉn the neatment 

of hydrogen sulhde poisoning (see p. 1799.2).
Sodium ninite is used as a rust inhibitor, ỉor example in 

instrument disìnlectants. It is also used as a preservative in 
foods such as cured meats. Potassium nitrite is also used as a 
food preservative.

Sodium nitrite generates nitric oxide and is being 
investigated for the ơeatment of vaso-ocdusive crisis in 
sidde-cell disease, myocardial ischaemic-reperfusion injury, 
and cerebral vasospasm.

Adminislration in children. Sodium nitrite is used in chil- 
dren vvith sodium thiosuUate for the ưeatment of cyanide 
poisoning. The usual regimen ỉor children bom 1 month 
to 18 years is sodium nittite 4 to lOmg/kg to a maxúnum 
oi 300mg (0.13 to 0.33mL/kg of a 3% solution, maximum 
lOmL) by intravenous ìnjection over 5 to 20 minutes, fol- 
lowed by sodium thiosulỉate 400 mg/kg to a maxũnum of
12.5 g (as a 25 or 50% solution) by intravenous injection 
over 10 minutes. u s licensed product iníormation suggests 
a losver dose of sodium thiosulíate 250mg/kg (as a 25% 
solutíon), and wams that neonates and iníants under 6 
months oỉ age may be particulariy susceptible to 
methaemoglobinaemia with sodium nitrite. As in aduỉts 
(see Uses, above), doses may need to be reduced in chil- 
dren with anaemia.

Ạdverse Eữects and Precautìons
Sodium nitrite may cause nausea and vomiting, abdominal 
pain, dizziness. headacbe, cyanosis, tachypnoea, and 
dyspnoea. Blurred Vision, coníusion, anxiety, diaphoresis, 
ỉatigue, and generalised numbness or tingling have also 
been reported. Vasodilatation has resuỉted in syncope, 
hypotensỉon, and tachycardia; arrhythmias, cardiovascular 
collapse, coma, convulsions, and death have occurred in 
overdose.

All cross-reíerences reíer to entries in Volume A
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Nitrites readily oxidise haemoglobin to methaemoglobin. 
causing methaemoglobinaeưúa. Methaemoglobin concen- 
tratíons sbould be monitored and oxygen given đuring 
sodium nitrite tteatment. Caution is needed when sodium 
nitrite is given with other drugs that may cause 
methaemoglobinaemia su ch as procaine and sodium 
niưoprusside, and when used in paúents with. or at high 
risk of, methaemoglobinaemia induding those with 
congenital methaemoglobin reductase deSdency, neonates 
and inỉants under 6 months of age. and those with pre- 
existmg anaemia; dose reducúons should be considered in 
anaemic patients. see Uses and Administration, p. 1574.3. 
Care is also requữed in patients with dinũnished oxygen or 
cardiovascular reserves such as those with smoke inhalation 
or substantial blood loss. Patients with G6PD deHdency may 
be at increased risk of haemolysis with sodium nitrite.

Blood press ure should be monỉtored when giving sodium 
nitrite as rapid injectíon can cause hypotension. It should be 
used cautìously with other diugs that reduce blood pressure 
or volume. or that cause vasodilatation, such as 
antihypertensives, diuretics, and phosphodiesterase type-5 
inhibitors. Sodium nitrìte is excreted by the kidneys and 
care is needed when using in patients with renal 
únpairment.

Carcinogenicity. Sodium nitrite is a precursor for the for- 
matíon of N-nitroso compounds such as nitrosamines, 
many of vvhich are cartinogenỉc in animals. However, data 
in humans are limited. Occupational exposure to sodium 
nitrite has been assodated with a higher inddence of 
oesophageal cancer. Sodium nitrite was used as an antlc- 
orrosive and coolant fluid in the production of screvvs, and 
vvorkers were requữed to blow excess sodium nitrite solu- 
tion from screws and so their {aces, respứatory traa and 
alimentary tract were dữectly exposed; their hands were 
also soaked in sođium nitrite solution ỉor 8 houis each 
day. A cohort of 160 workeis were exposed for between 
16 and 23 years vvith 21 developing cancer, induding 11 
cases of oesophageal cancer, Ù1 the 30 years of follow-up; 
there were no malignandes in a cohon of other unex- 
posed workers to m  the same íáctory.1

1. Xie T-P. a  ai. Long-tcrm exposure 10 sodium niuite and rislc oi 
esophageat cardnoma: a cohort study íor 30 yean. Dừ EsophaỊM 2011; 
24: 30-2.

Methaemoglobinaemia. Severe methaemoglobinaemia 
has been reported after consumption of nitrite-contami- 
nated meat.1"3 inadvertent ingestìon of sodium nitrite,*'8 
and intentional overdose.’

1. VValley T, Flanagan M. Nhrite-ỉnduced methaemoglobinaemia. Postgrad 
Med J  1987; 63:643-44.

2. Kennedy Na tí al. Pauỉty sausage production causing methaeraoglobin- 
aemia. Arch Dà ơttíd  1997; 76: 367-6.

3. Khan À, tí ai. Dcađly meatbaũs—a near ỉataỉ case of methaemoglobin- 
aernia. NZAÍeự/2006; 119: U2Ỉ07. Avaiỉableat: http://www.nzma.org. 
nz/joumal/l 19-ỉ239/2107/content.pdí (accessed 26/01/11)

4. Fỉnan Aa tí ai. Metbaemogỉobinaemia assodated wỉth sodỉuxn rũtritc in 
three sỉblỉngs. BMJ 199«; 317: 1138-9.

$. Anonymouỉ. Mechemogỉobỉnemỉa followỉng unintendonal ingestỉon of 
sodỉum nitrite—New York. 2002. MMWR 2002; 51: 639-42.

6. Chui JSW, tí ai. Nitrìte-mduced methaemoglobmaemia—aetíology, 
diagnosỉs and treatment. Anaathaia 2005; 60: 496-500.

7. Tung s-p. tí aỉ. Methaemoglobinaemỉa secondary to the ingestion of 
sodium nitríte in mistake ỉor common salL Rausâtation 2006; 70:166-9.

8 . Marỉc Pa tí ai. Methaemogỉobinaemia fo!lowíng ỉngesdon of a commonỉy 
available food addiùvc. Med J Aust 2008; 188: 156-8.

9. Harvey M. tí ai. Fatal methaemoglobinaemia ỉnduced by selí-poisoning 
with sodỉum nitrite. Etturg Med Austraias 2010; 22: 463-5.

Treatment oỉAdverse Effects
vvhen toxidty results from the ingestion of nitrites, 
treatment is supponive and symptomatic; oxygen and 
methylthioninium chloride may be required for methaemo- 
globinaemia although methylthioninium chloride should 
not be given if cyanide poisoning is suspected since cyanide 
may be displaced. Exchange transíusion may be considered 
for severe or reíractory methaemoglobinaemia.

Pharmacoldnetics
Sodium nitrite is rapidly absorbed aíter oraỉ dosing. In the 
blood nitrite reacts vvith haemoglobin. produdng methae- 
moglobin; the peak eỉỉect is seen about 30 to 70 minutes 
after an intravenous dose. About 40% of a dose oỉ sodium 
nitrite is excreted unchanged in the urine, vvith the 
remaining 60% metabolised to ammonia and similar small 
molecules. Elimination haU-liỉe ranges from 21 minutes 
(intravenous dosing) to 35 minutes (oral ingestion).

Preparations
Proprietary Preporotions (details are given in Volume B)
Multi-ingredient Preporotions. Gr,: Cyanide Antidote Package; 
/toi: Citrosil Alcolico Azzuro; S.Afr.: Tripac-Cyano; USA: Cya- 
nide Antidoté Package; Nithiodote.
Phannacopoetal Preparations
USP 36; Sodium Nitrite Injectioh.

Sodỉum Polystyrene Sulíonate
NanihpolystyrenesuKbnạs; Natrií, Polystyrensutíònast Natrio 
polistirensulfonatas:. NatriumpolystyreenTsU.lfõ'ríaàtĩì; 
Natriumpolystyrensulíonat; Natrium-polystyrensulíònátị 
Natriumpolystyrọlsulíònat; Poliéstirehosulfonato' sódico; 
Pùlystyrène sulfonate sodique; Sodìum Polystyrene Sul- 

.phonate; SuHonảtó sódico de poliestireno; nonncrnpeH 
CynbộOHaT Haĩpna.
ỈÁ S — 9Q03-5Ì-2; 9Q8Ọ-Ì9-9; 25704-18-1.
■ẬTC— VO3AE0L 
ATC Vet —  QV03AE01.
UNII —  Ỉ699G8679L

Phormacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Sodium Polystyrene Sulỉonate). An almost 
white to light brown powder. It contains 9.4 to 11.0% of 
sodium, calculated with reỉerence to the diied substance. 
Each g exchanges 2.8mmol to 3.4mmol of potassium, 
caỉculated with reỉerence to the dried substance. Practically 
ínsoluble in water, in alcohol. and in dichloromethane. 
Store in airtight containers.
USP 36: (Sodium Polystyrene Suỉíonate). A golden brown, 
finé, odourless povvder contaỉning not more than 10% of 
water. The sodium content is not less than 9.4% and not 
more than 11.5%, calculated on the anhydrous basis. Eachg 
exchanges not less chan 110 mg and not more than 135mg 
oí potassium, calculated on the anhydrous basis. Insoluble 
in water.

Uses and Administatíon
Sodium polystyrene suUonate, the sodium salt of suưonated 
styrene copolymer with divinylbenzene, is a cation- 
exchange resin that exchanges sodium ions íor potassium 
ỉons and other cations in the gasưointestinal tract when 
given orally or rectally. The exchanged resin is then 
excreted in the ỉaeces. Each gram of resin exchanges about 
3 mmol of potassium át vitra, and about ỉ mmol in vrvơ.

Sodium polystyrene suUonate is used to enhance 
potassium excretion in the treatment of hyperkalaemia, 
induding that assodated with anuria or severe oliguria, and 
in dialysis patients (caution is required due to the sodium 
content). An eííect may not be evident for several hours or 
longer, and ỉn severe hyperkalaemia, where a rapid eííea is 
required, other measures must also be consìdered (see 
p. 1777.1).

Serum-elecưolyte concentrations should be monitored 
throughout ưeatment and doses given according to 
response.

The usual oral dose is 15g up to ỉour times daily as a 
suspension in water or syrup or as a sweetened paste. It 
should not be given in fruit juices that have a high 
potassium content.

vvhen oral use is diKicult, sodium polystyrene sulíonate 
may be given rectally as an enema. The usual daiỉy dose is 
30 g given as a suspension in 150mL of water or giucose 
10%. The enema should be retained, ư possible, for at least 9 
hours; higher doses. shorter retention times, and altemative 
vehides have also been used. After retention of the enema 
the colon should be irxigated to remove the resin. Initial 
therapy may involve both oral and rectal routes.

For doses in children, see below.
Other polystyrene sulíonate resins indude caldum 

polystyrene sultonate (p. 1541.2), which is used similaiiy to 
the sodium resin and potassium polystyrene sulíonate, 
vvhich has been used in the treatment of hypercalduria. 
Aluminium polystyrene sulỉonate, ammonium polystyrene 
sulíonate, and magnesium polystyrene sulíonate have all 
occasionally been used.

Administration in chỉldren. Sodium polystyrene sulfonate 
is used in neonates and childien to enhance potassium 
exaetion in the ơeatment of hyperkalaemia, induding 
that assodated with anuria or severe oliguria, and in 
dialysis patíents. It may be given oralỉy as a suspension or 
paste (see above), or rectally. Each lg  of sodium poly- 
styrene suUonate to be given rectally is mixed with 5 to 
lOmL of a methylcellulose solution; 5 mL water or glucose 
10% may also be used but retention is more difficult. 
With rectal use the enema should be retained as long as 
possible and the colon then irrigated to remove the resin. 
Care is needed wlth rectai use in children as excessive 
dosage or inadequate diludon can result in impaction oi 
the resin; however, the oral route is not recommended in 
neonates.

UK licensed product inỉormation recommends a dose oỉ 
ỉ g/kg daily in divided doses. reduced to a maintenance dose 
of 500 mg/kg daily in divided doses. Altematively, the BNFC 
suggests doses of 125 to 250 mg/kg'three or ỉour times daily; 
the maximum single dose Via the oral route is 15 g. In the 
USA, licensed product iníormation suggests 1 g of sodium 
polystyrene sulíonate for each mmol of potassium.

Adverse Efíecf5 and Treatment
Gastric irhtation. anorexia, nausea, vomitíng, constipation, 
and occasionally diarrhoea may develop during treatment 
vvith sodium polystyrene sulỉonate. Constípatỉon may be 
severe; large doses in dderly patients. and rectal use, 
particularly in children, may result in ỉaecal impactìon. 
Gastrointestinal concretíons have occurred aỉter oral use. 
Intestinai necrosis, whìch may be £atal, and other serious 
gastrointestinal eSects induding bleedỉng, ulceratíon, 
ischaemic colitis, and perỉoration have also occurred. lĩ 
constipation develops, sodium polystyiene sulỉonate 
treatment shouỉd be stopped until noimal bovvel hinctíon 
retums (see also Precauữõns, below).

Serious potasáum dehdency can occur with sodium 
polystyrene sulíonate and signs of severe hypokalaemia 
may indude iiTitability, coníusion, ECG abnormalities, 
cardiac arrhythmias, and severe musde weakness. Like 
other catíon-exchange resins, sodium polystyrene suUonate 
is not totally selective and its use may result in other 
electrolyte disturbances such as hypocalcaemia and hypo- 
magnesaemia.SigniBcant sodium retention may also occur.

EfFeds on ihe gaslrointestínal Iract. Colonic neaosis, 
induding some ỉatalities, has been reported1'3 after use of 
enemas containing sodium polystyrene sulíonate in sorbi- 
tol. Studies in arùmak1 suggested that the use oi sorbitol 
was a contríbutory {áaor, although ỉailure to irrigate the 
colon adequately, as recommended by the manuĩácturer, 
was also suggested4-5 as a possible cause. Both colonic6’7 
and upper gastrointestinal necrosis* have also been 
reported after oral or nasogastric sodium polystyrene sul- 
íonate with soibitol, and there have also been reports oỉ 
colonic necrosis with oral’ or rectal10 sodium polystyrene 
suUonate alone.

1. Ulỉemoe KDf tí aL Intesiỉnal necrosis due to sodium poỉystyrene 
(Kayexaỉate) in sorbitoỉ enemas: dỉnicaỉ and expeiỉmentaỉ suppon for 
ihc hypoth«ỉs. Surgery 1987; 101: 267-72.

2. Wootton FT. tí ai. Cỡỉonic necrosỉs with Kaycxalate-sorbỉtol enemas 
aftcr renaỉ transpUntatỉon. Am  ĩỉtíern Med 1989; 111:947-9.

3. Rogen PB, Li s c  Acute coỉonic nocmsiỉ associited wừh sodỉum 
polystytene suỉíonace (Kayexaỉate) enemas in a aridcally iD patient case 
report and revỉew of the lỉteranire. J  Trauma 2001; 51: 395-7.

4. Bumett RJ. Sodium polystyrene-sorbỉtol enemas. A m  Intem Med 1990; 
112:311-12.

5. Shepard KV. Cỉeansing enemas after sodỉum poỉystyrene suUonate 
enemas. Am  bưem Med 1990; 112: 711.

6. Rashỉd A. Hamỉỉton SR. Necrosỉs of the gastrointestỉnal tract ỉn uremlc 
patíents as a restỉlt oí sodlum polystyrene suỉlonate (Kayexaỉate) in 
sorbitob an underrecognỉzed conditỉon. AmdSuTỊ Pathol 1997; 21:60-9.

7. McGowan CE, a  aL Intesdnaỉ necrosỉs due to sodỉum poỉystyrene 
sulỉonaie (Kayexaỉate) in sorbltoL South Med J 2009; 102:493-7.

8. Abraham s c  đ  aL Upper gastrointestỉnaỉ traa  injury in patỉents 
receỉvỉng kayexaỉate (sodỉum poỉystyrene suỉíonate) ỉn sorbitoh dinical 
endoscopic and histopathologỉc ãndỉngs. Am J Surg Pathol 2001; 25: 
637-44.

9. Cheng BS, tí ai. Colónk neaosỉs and períoratỉon lolỉowing oral sodỉum 
poỉystyrene suỉĩonate (Resonỉum A/Kayexeỉate) ỉn a bum padenL Bums 
2002; 28: 189-90.

10. Rugoỉotto s, tí ai. Necrodsỉng enterocoiltìs ỉn a 850 gram ỉníant receỉvỉng 
sorbỉtol-ỉree sodỉum poỉystyrene suUonate (Kayexaỉate): dỉnicaỉ and 
hỉstopatholữgỉc dndỉngs. J Perinatol 2007; 27:247-9.

Effeds 00 the hings. Partides of sodium polystyrene suUo- 
nate were íound at autopsy in the lungs of 3 patients who 
had taken the resin orally and vvere assodated with acute 
bronchitis and bronchopneumonia in 2 and with early 
bronchitis in the third.1 It was suggested that, where possi- 
ble, it may be preíerable to give sodium polystyrene sulío- 
nate rectally, but u it has to be given orally the patient 
should be positioned carehilly to avoid aspiratìon.

1. Haupt HM, Hutchìns GM. Sodium polystyrene sudonate pneumonids. 
Ardt btítnt Med 1982; 142: 379-81.

Precautìons
Sodium polystyrene suiíonate should not be given orally to 
neonates, and is contra-indicated by any route in those with 
ceduced gut moúlity or obstructive bovvel disease. Carẹ is 
also needed with rectal use in neonates and children in 
order to avoid impaction oí the resin. Treatment should be 
stopped if clinically signiỉicant constipation develops. 
Although sorbitol has been recommended for the prophy- 
laxis and treatment oỉ constipatìon, there have been reports 
oỉ colonic necrosis, induding íatalities, in patients given this 
combination (see Effects on the Gastrointestỉnal Tract, 
above) and most licensed produa iníormation advises 
against the use of sorbitol with polystyrene sulỉonates. 
Magnesium-containing laxatives are also contra-inđỉcated 
(see Interactíons, p. 1576.1).

Patients receivmg sodium polystyrene suUonate should 
be monitored for electrolyte disturbances, espedally 
hypokalaemia. Since serum concentrations may not always 
reflea intracellular potassium deũdency, symptoms oí 
hypokalaemia should aiso be vvatched for and the dedsion 
to stop neatment assessed individually.

Use of sodium polystyiene sulĩonate can result in sodlum 
overloading and it shouỉd be used cautìously in patients 
with renal ỉailure or conditions requiring a restriaed 
sodium intake, such as heart íailure and severe hyper-

The Symbol t  denotes a preparation no longer actively marketed

http://www.nzma.org


1576 Chelators Antidotes and Antagonists

tension; caldum polystyrene sulỉonate (p. 1541.2) may be 
preíerred in these patients.

Aíter use oỉ sõđium polystyrene sulíonate retentíon 
enemas, the colon should be inigated to ensure removal of 
the resin.

Interactions
Sodium polystyrene sulíonate is not totally selective for 
potassium and may also bứid other cations. When given 
orally with cation-donating antadds and laxatives such as 
magnesium hyđroxide, aluminium hydroxide, or caldum 
carbonate, competition for binding sites may reduce the 
potassium-loweiing effect oỉ the resin. In additìon. 
metabolic alkalosis may develop due to binding oỉ the 
cation by the resin preventing neutralisation oỉ bicaibonate 
ions in the smalỉ intestine. Seizures have been reported due 
to metabolic alkalosis in a patient with chronic hypocalc- 
aemia of renal failure given magnesium hydroxide with 
sodium polystyrene sulỉonate and use of magnesium* 
containing laxatives ỉhould thereíore be avoided.

Ion-exchange resins may also bind other drugs, redudng 
their absorption. Drugs that have been affeaed indude 
levothyroxine (see p. 2342.1) and lithium saltỉ.

Hypokalaemia may exacerbate the adverse eỉíects of 
digoxin and sodium polystyrene sulíonate should be used 
with caution in patients receiving cardiac glycosides.

Preparotions
Proprĩetary Preporahons (details are given in Volume B)

Single ingredient Prapararions. Austraí.: Resonium A; Austria: 
Resonium A; Belg.: Kayexalate; Canad.: K-Exit; Kayexalate; 
Deran.: Resonium; Fin.: Resorúum: Fr.: Kayexalatc; Ger.: Anti- 
Kalium Na; Elutìt-Natríum; Resonium A; Gr.: Kayexalate; 
Hong Kongi Resonium A; Hung.: Resonium K  israel: Kayexa- 
late; Iừd.: Kayexalate: Neth.: Resonium A; NZ: Resonium A; 
PoL: Resonium A; PorL: Resonium; S.Afr.: Kexelate; Singa
pore: Reãnsodio; Spain: Resinsodio; Swed.: Resonium; Switz.: 
Resonỉum Ai Thai.: Kayexalate; Resinsodiot; Resonium A; UK: 
Resonium A; USA; Kayexalate; Kionex; SPS; Venex.: Kayexa- 
late.

PhuiHicicopocioi Preporohons
USP 36: Sodium Polystyrene Sullonatc Suspension.

SodiumThiosultate
Disodium ThiosuHate Pentahydrate; Hlpòsulfìto sódico; Naừii 
thiosuHas; Natrii ."ỉhiosulías Pentahydricus; Nãtrija TiosuHầts; 
Naữio tiosulíatas; Natrium Thiósutíuricum; Natriumthiosul- 
faat; .Naứiumthiosulíat;. Natriumtiosutíaatti; Natriumtiòsulfat; 
Nátrium-tios^iíat; Sodium HyposulphiterSodium, thlosul- 
fate de; Sodium Thiosulphate; Sodu tiosiarc2an; Sodyum 

jĩyosũlfiat; Thiosíran Sodný; TỊiiosíran sodný pentahydrát; 
Tiosiarczan Sodu; Tiosĩran Sodný TiosoKato di. Sodio; 
Tiossulíato de Sódio; Tìosulíat de Sodi; Tìosulíat de Sodiu; 
TĩosulTatosódico; Ttaocy/ibệaT HaTpua.
NaJSA3HiO=24&2'
C4S —  7772-98-7 (anhydroussodium Thlosultateì; 10Ĩ02-17-7 
(sodlum thiosulíaỉe pentahydrate).
ATC— V03AB06:
ATC Vet.T- QỲD3A806.
UNII • — HXỈ032V43M' (sodium thiosuHdte); L0iniO31N‘ 
(anhydmũssodíumthiosulíate).

Pharmocopoeias. In Oàn., Bur. (see p. vii), Alt, Jpn, us. and 
V ũt
Ph. Eur. 8: (Sodium ThiosuUate). Colourless transparent 
crystals; eỉQorescent in dry air. It dissolves in its ovvn water 
oí crystallisation at about 49 degrees. Very soluble in w ater 
practically insoluble in alcohol. A 10% solution in vvater has 
a pH of 6.0 to 8.4. Store in airtight containers.
USP 36: (Sodium Thiosulỉate). Large, colourìess crystals, OT 
a coarse, aystalline powder. Is deliquescent in moiâ aứ and 
eỉQoresces in dry air at temperatures exceeding 33 degrees. 
Soluble 1 in 0.5 oí watei7 insoluble in aỉcohol. Its Solutions 
are neutral or íaintly alkaline to litmus. Store in airtight 
containers.

ừieompatìMHỵ. Sodium thiosulỉate may reduce the acóv- 
ity of some preservatives, induding bronopol (p. 1740.3), 
phenylmercuric salts (see Phenylmercuric Nitiate, 
p. 1765.2), and thiomersal (p. 1771.3).

StabiBty. Solutions oí sođium thiosulíate 50% stored in aữ 
developed doudiness or a deposit after autodaving.1 Addi- 
tion oỉ sodium phosphate 0.5% or 1.2% iipproved stability 
but Solutions became douđy or developed a deposit aỉter 
12 and 6 weeks respectively at 25 degrẽes. Solutions con- 
taining sodium bicarbonate 0.5% became doudy or devel- 
oped a deposit after 12 weeks at 25 degrees. No signiBcant 
improvement in stability was obtained when the concen-

tration of sodium thiosulỉate was reduced to 30% or 15%, 
or when the injection was sealed under nitrogen.

1. Anonymoui. Sodium thiosuỉphate injectíon-efíect of adđỉtlves on 
subíUty. PSGB Lab Rtp P/7S/3 1975.

Uses and Administratìon
Sodium thiosulỉate is used in the ữeatment oi cyanide 
poisonĩng (p. 2156.2). Sodium thiosulỉate may be etiective 
alone ỉn less severe cases oỉ cyanide poisoning or in 
acrylonitrile poisoning, but it is often used with sodium 
nitrite (p. 1574.3). Sodium thiosulĩate has also been used to 
prevent cyanide poisoning induced by sodium niơo- 
pmsside.

Sodium thiosullate acts as a sulíur donor for the enzyme 
rhodanese, which catalyses the conversion of cyanide to 
relatively non-toxic thiocyanate, and thus accelerates the 
detoxification of cyanide.

The usual dosage regimen is 300 mg oỉ sodium nítríte 
(10 mL of a 3% solution) given intravenously over 2 to 20 
minutes followed by 12.5 g of sodium thiosuHate (50mL of a 
25% solution or 25 mL of a 50% solution) given 
intravenously over 10 minutes. lf symptoms of cyanide 
toxidty recur, it has been suggested that the injeaions of 
nitríte and thiosulíate may be repeated aíter 30 minutes at 
half the initial doses. Hovvever, the UK National Poisons 
Information Senice only recommends a íurther dose of 
sodium thiosuUate iỉ necessary, since it considers the risk of 
methaemoglobinaemia to be excessive vvith a second dose oí 
sodium nitrite. For doses in children, see beIow.

Sodium thiosulíaie is used as an isotonic 4% solution in 
the management of extravasation of chlormethine and has 
been tríed in the management of exưavasation oí some 
other annneoplastics (bui see below).

Sodium thiosulỉate has been used for its antilungal 
properties. Sodium thiosullate and magnesium thiosullate 
are induded in mixed preparations lor a vanety o( disorders.

Administration in children. Sodium thiosulfate is used in 
chỉldren in the treatment ol cyanide poisoning. It may be 
eữective alone in less severe cases of cyanide poisoning or 
in acryloniirile poisonỉng, but it is ohen used vvith sodium 
nitrite. The usual regimen for children ừom 1 month to 
18 years is sodium nitríte 4 to lOmg/kg to a maximum of 
300mg (0.13 to 0.33 mL/kg of a 3% solutioa maximum 
lOmL) by intravenous injection over 5 to 20 minutes, fol- 
lowed by sodium thiosulíate 400mg/kg to a maxúnum of
12.5 g (as a 25 or 50% solution) by intravenous injection 
over 10 minutes. However, US licensed product ứưorma- 
tion suggests a lower dose of sodium thiosullate 250mg/kg 
(as a 25% solution).

Aniineoplastic toxicHy. Sodium thiosulỉate may be used in 
the management of extravasation of chlormethìne and 
some other antineoplastics (although this is a contentious 
area, see p. 731.3). It is also used to inactivate some 
andneoplastics before disposal.

Sodium thiosulíate, given by inưavenous iníusion, has 
also been investìgated for redudng the systemic toxidty of 
some antineoplastics. It has been reponed to reduce the 
inddence of nephrotoxidty assodated vvith inưaperítoneal 
dsplatin (see Prophylaxis under Etiects on the Kidneys. 
p. 767.3) and to reduce hearing loss assodated with 
carboplann (see Eữects on the Ears. p. 760.1).

Bromate poisoning. Sodium thiosuUate has been used in 
the neatment of bromate poisoning1’1 although its dlnỉcal 
eíBcacy is undeac’ it is thought to a a  by redudng bro- 
mate to the less toxic bromide ion, but evidence is ladc- 
ing.3-4 Although it has been given orally. this is no longer 
recommended since toxic suIBde may be íonned.4 How- 
ever, intravenous sodium thiosullate may have a role in 
sorne dinical drcumstances.4-’

1. Lue JN. etai. Bromaie poỉsoning írom ingestion of proĩessỉonal baừ-ctre 
oeutralỉxer. Qin Phềrm 198S; 7: 66-70.

2. Ucbtenbcxg R. et ứi. Bromate poỉsonỉng. J Pedừttr 1909; 114: 891-4.
3. Mc£ỉwee NE, Kearney TE. Sodỉuro thiosuưate unproven as bromate 

antidote. Oin Pkarm 1968; 7: 570. 572.
4. De Vriese A,e tề i. Severe acuie renaỉ íaỉỉure due to bromate imoxicaóon: 

repoit oí i  Cềx and discussion of management guidelines based on ề 
revỉew of The Uterature. Nephroỉ Dùtỉ Tnmspiđnt 1997; 12: 204-9.

5. Jobnson CE. Sodỉum thiosiitfate unproven as bromate antỉdote. ơin  
Pharm 1988; 7: 572.

Cakiphylaxis. Sodium thiosuKate has been used success- 
hiỉlỵ to ưeat paticnts with caỉciGcation of skin, soft-tissues, 
and arterioles (caỉciãc uraemic arteríoỉopathy). Howcver, 
controUed studies are ỉadóng.
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Adverse Effects and Precautions
The toxidty of sodium thiosulíate is Iow. Hypematraemia, 
hypotension. nausea and vomiúng, diarrhoea, diuresis, and 
metabolic addosis have been reponed and are ihoughi to be 
due to both the intrinsic osmotic properties of sodium 
thiosulỉate. and ửom thiocyanatc which is íormed when 
sodium thiosulíate is used to treat cyanide poisoning. An 
increased dotting ti me has occuned 1 to 3 days aỉter use of 
sodium thiosulíaie. A salty taste in the mouth and a ivarm 
sensation over the body have also been reported.

Sodium thiosulỉate may exacerbate hypenension or 
oedema and should be used with caution in patients who 
may have these symptoms such as those vvith congestive 
heart íailure. liver drrhosis, renal ímpainnent, and 
toxaemỉa of pregnancy.

For other adverse effeas assodated with the production 
of thiocyanate, see Adverse Elíeas, under Sodium 
Nitroprusside. p. 1497.3.

Pharmacokinetics
Sodium thiosulíate is poorly absorbed hom the gasưo- 
intestinal tract. Alter intravenous injection it is distributed 
throughout the extracellular fluid, and the thiosulíate is 
oxidised to sulỉate or incorporated into endogenous sulfur 
compounds. Sodium thiosullate is excreted in the urine 
with the reported eliminatìon half-hfe ranging from about 
20 minutes to 3 hours.

An intiavenous iníusion of sodium thiosulíate 12 g/m2 
was given over 6 hours to 8 patients receiving 
íntraperìtoneal antineoplastic therapy.1 The thiosulỉate 
was rapidly eliminated. 95% being excreted tvithin 4 hours 
oỉ stopping the inhision; on average only 28.5% of the dose 
was recovered unchanged in the urine. The mean plasma 
elimination halỉ-Me was 80 minutes.

1. Shea M. tí  ai. Kineòcs of sodiura thíosuưate>a dspiatin neutraỉỉzer. ơin 
Pharmacoì Ther 1984; 35: 419-25.

Preparations
Proprietary PreparaHons (detaiis are given in Volume B)
Mubi-ingredient Preporatioos. Arg.: Axuỉradd; Austria: Schvve- 
telbad Dr Kloplen C anatL: Adasepc Cz.; Carbotox; Fr.: Desintex 
Inỉantilet; Desintex-Cholinet; Desintex; Rhino-SuUuryl; 
Vagoítabyl: Ger.: Lento Nit K; Schwefelbad Dr Klopíert; Gr.: 
Cyanide Antidote Package; Eíalan; Hung.: Schvveíelbađ Dr 
Kloplerh In d ia : Histaglobulin; ItaL : Antimicotica Soilorata-h s. 
AỊr.: Tripac-Cyano; USA: Cyanide Antidote Package; Nlthio- 
dote; Tínver Versidear.
Phormacopoeial Preparetions
BP 2014: Sodium Thiosulphate Injection;
USP 36: Sodium Thiosulíate Injection.

Succimer ỊBAN, USAN, riNNI 
Acide Dimercaptosuccinique; Ácido dimercaptosuccínico; 
Dimercaptobernsteinsâure; Dimerkaptoravsyre; DIM-SA; 
DMSA; Kwas Dimerkaptobũrsztynowy; Succimère; Succi- 
mero; Succímero; Succimerum; Suksimeeri; CyKttMMep. 
meso-23-Oimercaptosucdnic acid; {R S ì-23-Dìmercapto- 
butanedioic acid. :
C4HAS2=1822 
CAS — 304-55-2.
UNII —  DX1U2629QE

Ptiarmacopoeias. In ơtin.

Uses and Administration
Sucdmer is a chelator structurally related to dimercaprol 
(p. 1549.3). It lorms water-soluble chelates with heavy 
metals and is used in the ưeatment oi lead poisoning (see

All cross-reíerences refer to entries in Volume A
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p. 1577.1). It has also been used in the ưeatment of 
poisoning vvith other heavy metals such as mcrcury.

Succimer, labelled with a radionuclide such as 
technetíum-99m (p. 2228.1), is used in nuclear medidne.

In the treatment oỉ lead poisoning, sucdmer is given 
orally ta a dose of 10 mg/kg or 350 mg/m2 every 8 hotiís for 
5 days then every 12 hours for an addỉtional 14 days. The 
course oí treatment may be repeated ií necessary, usualỉy 
aỉter an ừiterval of not less than 2 weeks unless blood-lead 
concenưations indicate the need ỉor more prompt 
ưeatment. For hirther ínỉormation on use in chilđren, see 
below.

Admimstration in children. Sucdmer is used in children 
íor the treatment of lead poisoning, see below. It is given 
orally in the same doses as those used in adults, see 
p. 1576.3. For young children, sucdmer capsules can be 
opened and the succùner beads taken ửom a spoon or 
sprinkled on a small amount oỉ soft food and swallowed.

GÓPD defiõency. Haemolysis íollovved use of sucdmer in 
one paáent vrith G6PD dehdency, although lead poison- 
ing may have contributed to the reaction. Additỉonally, 
sucdmer did not provoke haemolyás in two G6PD-defi- 
dent children. A review conduded that although da ta 
were scarce, sucdmer could probably be given saỉeiy to 
G6FD-defident padents.1

1. YoungsterI,rt4/.Medỉcatỉonsandglucose-6»phosphatedehydrogeiiase 
deRdency: an evidence-based revỉèw. Drug SaỊttỹ 2010; 33:713-26.

Pregnancy. Although data are scarce, there arc reports oỉ 
the use oỉ sucdmer for poisoning in the second or third 
trimester of pregnancy, without adveise eỉỉects on the 
neonate.1*2

1. Shannon M. Severe lead poisoning ỉn pregnancy. Ambui Pediatr 2003; 3: 
37-9.

2. Baiỉey B. Are there temogenic cỉsks assodated wtth antỉdotes uscd ĩn 
the acute management oí poisoned pregnant vvomen? Binh Đtftas Ra A 
ain  Moi TtratoHOOy 67: 133-40.

Pharmacoldnetics

recommended. depending on the depth of neuromuscular 
blockade. If re-occurrence of blockade occurs postopera- 
tìvely, a repeatdose oỉ 4mg/kg sugammadex may be given.

For immediate reversal of rocuronium-induced block- 
ade, a dose of 16mg/kg sugammadex is recommended.

For doses ta children, see below.
Reviews.

1. Nicholson WT, tt ÒL Sugammadex: a novei agent tor the reversal of 
neuromuscular blockade'Phanrumikeraựy 2007; 27:1181-8.

2. Welliver M. íf aL Dlscovery, developmõu. and dinical appllcatìon of 
suganunadex sodỉum, a selecTỉve rciaxant binding agent. Dtu ị Dts Devel 
Thtr 2008; 2:49-59.

3. Tang LPH. Keam SJ. Suganunadec a revienr of its use in anaesthedc 
praõice. ữruỊt 2009; 69: 919-42.

4. plaud B. Le sugammadex: une nouveautí qui sTnscrit dans le cadre de 
ratnéllaratlon de la sécurité des padeno oũ un dmple gadget? Am  Fr 
Anath Rtanim 2009; 28 (suppl 2): S64-S69.

3. Kovac AL. Sugammadex: the 8ut lelectlve binding revenal agem for 
neuromuscular blodc. J  Oin Aiuttit 2009; 21:444-53.

6. Abriỉhami A. e ĩ a i. Sugammadex. a selectỉve revenal medlcatlon (or 
prevendng postoperatỉve residuaỉ neuramuscuiar blodtade. Available in 
The Cochrane Database ot Synemade Reviem; bsue 4. Chichester John 
WUey: 2009 (accessed 14/12/09).

Adminisircrtion in children. Sugammadex sodium is used 
for the routíne reversal oỉ rocuionium-taduced neuro- 
muscular blockade ta children and adolescents aged 2 to 
17 years. Intravenous tajection of 2mg/kg sugammadex is 
recommended once recovery reaches an appropriate stage. 
For paediatric administration. sugammadex sodium can be 
diluted ta sodỉum chloride 0.9%, to a concentration of 
lOmg/ml.

Adverse Effeds and Precautions
The most commonly reported adveise eữect after use of 
sugammadex sodỉum is dysgeusia, which was mainly seen 
aỉter high doses. Hypersensitivity reactions, taduding 
anaphylaxis, have occurred; reponed symptoms tadude 
urtícaria, erythematous rash, hypotension, tachycardia, and 
svvelltag oỉ the tongue and pharynx. Bronchospasm has 
been reported rarely ta padents with pulmonaiy complica- 
tíons.

Retum of neuromuscular blockade has been reported, 
usually with ỉuboptimal doses; respúatory hmction should 
be monitored until adequate spontaneous respiratíon is 
restored. ư neuromuscuĩar blockade is reversed during 
continued anaesthesia, addittanal doses oỉ anaesthetic or 
opioid may be requữed ư signs oi taadequate anaesthesia 
occur.

Sugammadex is not recommended in patìents vvith 
severe renal impainnent (creattatae dearance less than 
30mL/mta) due to a reduced dearance. Use is also not 
recommended ta haemodialysiỉ padents as dearance can be 
erratic. Patients with severe hepatic impairment should be 
treated with cautìon, as sugammadex has not been studied 
ta this populaóon.

Sugammadex should not be used to reverse block 
induced by nonsteroidal neuromuscular blockers su ch as 
suxamethonium chloride or benzylisoquinolinium com- 
pounds.

Acúvated partial thromboplastta time and prothrombin 
time may be sỉỉghtỉy tacreased with sugammadex and 
caution is required ta patients taktag anticoagulants or 
those vvith pre-existing coagulopathies (see also Interac- 
tions, below).

/nterarfọns
Although no tateraction studies have been carried out, 
theoretically rocuronium or vecuronium could be displaced 
from the complex íormed with sugammadex. resulting in 
re-occurrence of neuromuscular blockade. ToremUene may 
delay recovery if given on the same day as the operation. 
Fusidicadd may deiay recovery if given pre-operatively, but 
is not expected to do so when given postoperaúvely. 
Rocuronium or vecuronium may also be displaced by 
Qudoxadllin ta intravenous doses of 500 mg or more, 
delayíng recovery when given pre-operatively; such doses 
should be avoided for 6 hours postoperatively. When these 
drugs must be used tvithin 6 houis of sugammadex, dose 
monitoring for signs oỉ neuromuscular blockade is 
recommended.

Aỉter reversal of blòckade, rocuronium or vecuronium 
should not be given agata for up to 16 hours, depending on 
the dose oỉ sugammadex used and the intended dose oỉ 
neuromuscular blocker (UK licensed product' ứưormation 
recommends 24 hours). Patients with mild or moderate 
renal impairment require longer waiting times.

Sugammadex may slightly tacrease the activated partial 
thromboplastin time and the prothrombin time, and an 
additive efiect has been noted in vừro with vitamin K 
antagonists, unửactionated hepaita. low-molecular-weight 
hepartas, rivaroxaban, and dabigatran. This tateraction Is 
not considered dlnicaỉly relevant in patients on routíne 
postoperative prophylactic anticoagulation, but cautíon is 
tequired ta patìents on therapeutic andcoagulants or those 
vrith pre-exiỉttag coagulopathies. Q neuromuscular block-

Lead poísoning. Sucdmer is an eữective lead chelator1-2 
and bs used ta the management of lead poisoning 
(p. 2542.1). Sucdmer is also used ta children with chronic 
iêad exposure, and various dosage regimens have been 
studied.3 Ít has also been usedto lower lead concentra- 
tions in neonates with congenital exposure.*-5

Treatment is generally only tadicated ư blood-lead 
concentrations are greater than 45 micrograms per 100 mL;4 
although short-term studies7 ta children with lower 
concentrations have shown eữective reduction of blood 
lead, no effea on neurodevelopmental outcome has been 
shovvn in follow-up studies4'9 and treatment of such 
children remains conơoversial.

1. Mann KV, Traven JD. Sucdtner. an oral leid chelator. Oin Pharm 1991;
10:914-22. •
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4. Shannon M. Severe lead potsoning in pregnancy. Ambul Ptẩiứtr 2003; 3: 
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children wỉth low to moderate lead intoxiatíon. Pediatrừs 1995; 96: 
683-7.

8. Rogan WJ, et ai. The eííea oỉ cheladon therapy with suctímer on 
neuropsychologicaỉ development in dìiỉdren exposed to ỉead. N Engỉ J 
Meầ 2001; 344: Ỉ42Ỉ-6.

9. Dietrỉdi KN, tí al. Eữect oỉ d&eỉatỉon therapy on the neuropsvchological 
and behavỉoral development oỉ lead-exposed chỉldren after schooỉ entry. 
PaHatria 2004; 114:19-26.

Mercury poisoning. Sucdmer, given orally, tacreases the 
renal excretion of mercury and may be used ta mercury 
poisoning (p. 2556.3). In patients with renal impairment, 
the sucdmer-mercury chelate may accumulate, and aỉter- 
native meứìods have been tried. Extracorporea) intusion 
oỉ sucómer tato the aiteríal blood line durìng haemodia- 
lysis. a procedure knovvn as extracorporeal regional com- 
plexing haemodialysis, produced a substantial clearance of 
mercury ta an anuric patient tollovving intoxication with 
inorganic mercury.' Cleatance was about ten times greater 
than that achieved vrith haemodialysis aỉter intramuscular 
dimercaprol.

A study2 using blood samples from children betag ưeated 
for lead exposure suggested that succimer had limited 
efficacy against low-leveI organic mercury exposure.

1. Kustyniak PJ. fí ai. Extracorporeai regỉonal compiexing haemodialysis 
ưeatmem of acute inorganic mercury intuxication. Hum Toxicoỉ 1990: 9: 
137-41.

2. Cao Y. tí ai. Effìcacy oí succimcr chelatìon oỉ mercury at background 
exposures in toddlers: a randotnixed trial. J Pediatr 2011; 158: 480.el- 
485.CI.

Adverse Effeớs and Precautions
The most commonly reported adverse eữects vvith sucdmer 
are gasưotatestinal disorders and increases ta seium 
transaminases; ỉlu-like symptoms, drovvsiness, and dizztaess 
have also occurred. Mild to moderate neutropenia has been 
reported ta some patìents and regular full blood counts are 
recommended; treatment should be stopped or Tvithheld 'lí 
severe neutropenia occurs. Rash may also requữe sucdmer 
to be stopped; rechallenge may be considered u  continued 
treatment is necessary. Other advetse eííects tadude 
headache, a metallic taste. sensorimotor neuropathy, 
muscuỉoskeletal pain, arrhythmias. protetauria, rhinitis, 
and cough. An allergic mucocutaneous reactíon has 
occurred rarely.

Sucdmer should be used vvith caution ta paúents with 
renal taipairment or a histoty of hepatíc disease. Liver 
íunction should be measured beíore starting and at least 
every vveek during treatment.

Sucdmer is rapidỉy but vaiiably absorbed aíter oral doses. It 
undergoes rapid and extensive metabolism and is excreted 
Ưiainly ta the urine as metabolites. The sucdmer-lead 
chelate ìs elimtaated ta the urine and the bile, and 
undergoes enterohepatic recyding.
Reíerences.

1. Dart RC, aaL  Phannacokinetìcs of m«o2.3-dimtrcaptosucdmc atíd in 
patíents with lead poisoning and in healthy adults. J Ptdiatr 1994; 125: 
309-16.

Preparations
Proprietary Prepomtions (details are given in Volume B)
Singie-ingrecSent Preparations. Fr.: SucdcaptaL' Gr.: Sucdcaptal’ 
ƯSĂ: ChemeL

S u c r o íe r r ic  O x y h y d r o x i d e  IUSANÌ
■PA-2Ì; ' - " ■ :
rpoỉynudear ironOII) oxyhydroxide stabilised vvith siiCTOse
anđstárches.
EeHO^xCuHỊ^i I,y (CýHioOsín 
CAS— Ĩ2134-57-5.
ATC — V03AE05.

Profile
Sucroferric oxyhydroxide ũ  a polynudear iron (m)- 
oxyhydroxide stabilised with sucrose and starches. It is 
used as a phosphate btader for hypetphosphataemia ta 
patients with chronic tenal íailure requữtag haemodiaỉysis. 
Doses are usualỉy expressed in terms of the iron content; 
each tablet contatas 500 mg oỉ iron, equivalent to about
2.5 g of sucroíerric oxyhydroxide. It is given orally ta a usual 
initial dose oí one tablet 3 times daily with meals, and then 
adjusted according to serum-phosphate concentratíons in 
steps of one tablet daily at vveekly tatervals. The usual daily 
dose is 3 or 4 tablets. Gasaointestinal adverse e&ects have 
occurred, consistent vvith those commonly seen with oral 
iron preparations, see Adveise Eữects oi Iron, p. 2074.1. 
Reíerences.

1. GeisserP. PhilippE.PA21:anovelphosphatebinderforthetreatmentof 
hyperphosphatemỉa in chronic kỉdney disease. CUn Nephroỉ 2010; 74:4-
11.

2. VVGthrich R ĩrtí ai. Randomỉzed dỉnicaỉ trỉal oỉ the iron-based phosphate 
binder PA21 in hemodialyris patíents. ƠÌH J Am Soc Nephroi 2013; 8:280- 
9.

Preparations
Proprietary Preparaiions (details are given in Volume B) 
Single-ingreclient Preparotions. USA: Velphoro.

Sugammadex Sodium
(BANM, USAN, rlNNM)
Nàtrii- sừgammadéxúrn; ’0rg'2Sộổ9,' Sùgảmmadéx sóâicor 
Sugammadex Sodique; HaTpnỂiCyraMMafleKC 
Cn Hlo ^ a8O«S8=2178.0 ■■■ ■ !
CÃ5 — 343306-79-6-
ATC^iy03AB3S.......
ATq Vẹt Ì̂~QV03AB35: '■ ■ ’
'Um -̂ERj'6X2MXV7. ' . ■ ,4 ■
Uses and Administration
Sugammadex sodium ís a modiSed gamma cydodextrta 
that is a selective relaxant bindlng agent used ỉor the 
reveisal of neuromuscular blockade taduced by rocuronium 
or vecuronium. Sugammadex is given vía an tatravenous 
injection as the sodỉum salt, although doses are expressed in 
terms oỉ the base. Sugammadex lOOmg is equivalent to 
about 108.78 mg sugammadex sodìum.

For routtae reversal of rocuronium- or vecuronium- 
taduced bỉockade, a dose oi 2  to 4mg/kg sugammadex iỉ

The Symbol t  denotes a preparation no longer actively marketed

http://pediatrics.aappubllcations.org/cgi/reprlnt/
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ade is needed again within the recommended tvaitíng tỉme a 
nonsteroidal neuromuscular blocker should be used.

Sugammadex may interlere with serum progesterone 
assays.

Hormood contraceptives. For iníormation on the poten- 
tial interaction benveen sugammadex and hormonai 
contraceptives, see Sugammadex. under Honnonal 
Contracêptíves, p. 2244.1.

Pharmacokinetics
Neither sugammadex nor the complex it forms with 
rocuronỉum bind to plasma proteins or erythrocytes. 
Sugammadex iỉ excxeted by the kidneys, vvith 96% of a dose 
appearing in the urine, mainly as unchanged sugammadex. 
The elỉmỉnation halí-liíe in adults is about 2 hours.

Preparotions
Propnetary Preparahons (details are given in Volume B)
Sngie-ingredient Preparatkxis. Austrai.: Bridion; AustrUr. Bri- 
dion; Beỉg.: Bridion; Braz.: Bridion; Chũr. Bridion; Cz_: Bridion; 
Dtnm.: Brỉdion; Fr.: Bridion; Ger.: Bridion; Gr.: Bridion; 
Hung.: Bridion: IrL: Bridion; Israel: Bridion; Malaysia: Briđion; 
Neth.: Brídion; Norw.: Bridion; NZ: Bridion; PoL: Bridion; 
PorL: Bridion; Rus.: Bridan (Epaỉi aaH); Spain: Bridion; Swed.: 
Bridion; Switz.: Bridion; Turk.: Bridion; UK: Bridion; ukr.: Bri- 
dion (EpaAoaH).

T ỉ o p r o n i n  iriNNi
THiopronine; .Thipproninum; Tìọproniini; Tiopronina; Tioprọ- 
ninẹ; Tioproninum; TnonpoHMH. 
/V-(2-Mercaptopropionyl)glydne.
C5H9N03S=1632 
CÁS — 1953-02-1 ■
ATC-— ROSCBỈl
ATC Vet — QG048C9Ữ. QR05CBỈ2.
UNII —.C5WỌ4G061S.

Uses and Administration
Hopronin is a sulữiydryl compound and chelator with 
properties sũnilar to those of penicillamine (p. 1567.1). It is 
given orally in the management ọf cystinuria (belovv), along 
with adequate hydratìon and alkalinisation of the urine, in 
usual doses of 0.8 to 1 g daily in divided doses. The dose 
should be adjusted according to the urinaiy cystine 
concentration; up to 2g daily has been given. Tiopronin 
should be given on an empty stomach. Tíopronin is used in 
súnilar doses in rheumatoid arthritis. It has ãlso been used in 
hepatíc disorders and heavy-metal poisoning (induding 
haemosiderosis and Wilson's disease) and íormerly as a 
mucolytíc. Tiopronin is being invesdgated as a neuropro- 
tective agent in subarachnoid haemorrhage.

Cystinuría. Tlopromn may be used as an altemative to 
peniállamine in the management oí cystinuria 
(p. 1567.2). A multicentre study1 in 66 patients with 
cystỉne nephrolithiasis íound that addition of tíopronin in 
doses of u p to  2g daily (mean 1.195 g) to Standard alkali 
and íluid therapy signiũcantly reduced urỉnary-cystine 
concentrations and the rate oỉ new stone ỉonnâtion. 
Adverse eâects were simìlar to those reported with peni- 
rillamine. In the 49 patients previously given penidll* 
amine, it had produced adverse eííects in 41. fordng ther- 
apy to be stopped in 34, whereas 37 had adverse eữects 
with tiopronỉn, requiring drug withđrawal in 15. In the 
remaining 17 patíents, 11 had adverse eãects with tiopro- 
nin and 1 stopped treatment because oí proteinuiia. How- 
ever. of the 34 patients who had been unable to tolerate 
penidllamine. 22 were able to continue treatment with
tiopmnin.

1. Pak CYC. rt aL Management ol cystìne nephrolỉlhiasis wbh alpha- 
mercaptopropionylgtydne. J U nl (Balàmart) 19M; 13& 1003-8.

Rheumatoid arlhritis. Tiơpronin has been reported to 
have actìvity comparable to that oí gold sahs1 and penidll- 
amine2 in patients with rheumatoid disease, and has been 
used to treat rhetimatoid arthritiỉ (p. 13.2), particularly in 
patients intolerant oỉ penidllamine.

1. Penactíoli GF, et ti. Long-term outcome with gold ihioeutphite and 
dopronln in 200 rileumatoid padenta. diu  E xt RheumãUl 1919; T. 577- 
81.

2. Sany ỉ . et tL  Etude de le tolénnce à long teime de le thỉoproninc 
(Acedkme) dens le mitemem de le polyanhrite rhumatoĩde: e propcn de 
140 cas personneb. Ktv Rhum 199<ỉ 57: 105-11.

Adverse Eữects and Precautions
Tlopronin bas ãmilar adverse eSects and precautions to 
those of penidllamine (p. 1568.1 and p. 1569.3) but 
reactìons are generally fewer and less severe. Patients who 
have previously shown toxidty to penìdllamine are more 
likely to develop adverse eữects to áopronin.

Unlike penidllanũne, vitamin B6 deữdency has occurred 
uncommonly with tìopronin.

bddencs of odverse effeds. In a study of 140 padents1 
with rheumatoid arthritis receivmg long-term ưeatment 
with tlopronin. adverse eâects necesãtated withdrawal oỉ 
treatment in 56 patients (40%). The majority of adverse 
eãects ọccurred within the first 6 months oỉ treatment. 
The most common were those aữectỉng the skỉn and 
mucous membranes (46 patients) induding stomatiús, 
pruritus, erythema, and 1 case of pemphìgus. Proteinuria 
developed in 5 patients and nephrotic syndrome in 3. Hae- 
matological disorders developed in 13 patients. Gastroin- 
testinal disorders and ageusia were also reponed.

In another study oi 74 patients1 with rheumatoid 
arthritis adverse eílects vvere reported ÚI 32 patientỉ (43%) 
and necessỉtated vvithdravtral in 24%. The most common 
adverse eỉỉects were ageusia (21%), mucocutaneous lesions 
(16%), and gastrointestinal disturbances (14%). Haemato- 
logical disorders occurred in 5 patients and proteinuría in 3 
patients.

In a comparative study in 200 patients,3 ưeatment was 
tvithdravvn due to toxidty in 27% of patients taking 
tiopronin and 21% o{ patients treated with gold.

L Sany J, ti ai. Erode de la lolénoce * long terme de la thioproníne 
(Acadione) dans le traitemcM de la polyanhríte rhumaioĩde: a propos de 
140 cas personnels. Rev Rhum 1990: 57: 105*11.

2. Ehrhan A. et úi. Eííetỉ secoodaỉres dus au ưaiiemetu par la Uopronine de 
74 polyanhrites rhumaioĩdes. RevRhttm 1991; 58: 193-7.

3. Ferracdoll GF. et ai. Long*ierm ouicome with gold Lhiosulphate and 
tỉopronỉn ỉn 200 rheumatoỉd patienu. ơ itt Exp Rheumaíol 1989; 7: 577- 
81.

Effects on the blood. Haematological disorders índuding 
ỉeucopcnia or thrombocytopenia havc been reported dur- 
ing long-term studics of liopronin. Isolatcd cases of 
agranulocytosis* and bone marrow aplasia2 have also 
occurred.

See also Inddence oỉ Adverse Effects, above.
ỉ. Corda c  et ai. Thioproniỉi-ỉnduced agranuỉocyiosỉs. Thtrapit 1990; 45: 

161.
2. Taiỉlan B, et ai. Aplasỉe méduỉlaire au co u n  <fune polyanhríte 

rhuxnatoỉde ưaỉtée par tỉopronỉne. Rểv Rhum 1990; 57: 443*4.

Effecỉs on lhe kidneys. Proteinuria developed in 3 patients 
4 to 14 months aíter starting ưeatment with tiopronin for 
cystínuría.1 None of the patients had dinical symptoms oỉ 
nephrotic syndrome. Renal biopsies in 2 patients shovved 
membranous glomerulonephritis. Proteinuria disappeared 
in all 3 patients 4 to 5 months aíter tiopronin was discon* 
tínued. However, there was histological evidence ol irre- 
versible changes and signs of Progressive glomerular 
lesions in 1 patient

1. Lindell A. et ai. Mcmbranous glomerulonephrítiỉ ỉnduced by 2- 
meTcaptopropỉonyỉglydne (2-MPG). Qin Ntphroỉ 1990; 34: 108*15.

Effeds on the sldn. Mucocutaneous lcsions are among the 
most common adverse eííects of tíopronin (see Incidence 
of Adverse Eữects, above). Reversible lichenoỉd eruptlons 
have been reported1 in a patíent aỉter treatmem vvith tio- 
pronỉn ỉor 2 years, and may have been due to an immu- 
nologicaỉ reaction to the sulíhydryỉ group. Lesions resem- 
blỉng pemphỉgus have also been reported ỉn a ỉew 
patients2'3 and may requừe treatment with a corticosteroid 
or other immunosuppressanL

1. Kurumaj{ Y. Mỉyaxald K. Tlopronin-induced Uchenoid eniprỉon in a 
patỉent ivỉth lỉver đỉsease and positive patch ten reactlon to dmgs wtứi 
ÂiUhydryl group. J Dermatol 1990; 17: 176-81.

2. Trotu p, eí ai. Thiopronỉne-tnduced pemphỉgus vulgaris in rheumatoid 
arthrttí^ Seạnd J Rhtumatoi 1984; 13: 93-5.

3. Verdier-Sevrain s. tí ai. Thiopronỉne-índuced herpetiíorm pemphigur 
report of a case snidỉed by immunoeỉectnm mỉaoscopy and linmunobỉot 
analysỉs. Br J Dtrmatoỉ 1994; 130: 238-40.

Pharmacokinetics
Tỉopronin is absorbed hom the gastrointestinal tract' peak 
plasma concentraóons occur 3 to 6 hours after an oral dose. 
Up to 48% of the dose is reported to be excreted in the urine 
during the first 4 hours and up to 78% by 72 houis.

Reíerences.
1. Carỉnon SM. a  aỉ. Pharmacoidnetỉa of ỉntnvenous 2-mercaptopropio- 

nyìgỉydne m man. Eur J Qin Pharmacoi 1990; 38:499-503.
2. cáilĩson MS. a  tỉ. Phannacoldnetỉa ai on l tỉopronỉn. Eur J CBn 

Pharmacol 1993; 49: 79-84.

P reparations
Proprietary PrBporotions (details are given in Volume B)

Singla ingrạđMỊt Pmpgrgtions. Ọtitta: Chen Ji Ge (jxWtề); 
Ding shũ (Tff); Hai Nuo Xln Kai Na (91SÍ); KaíXilai
(91ẺM); Kang Tong Su ( * * * ) ;  Ubiqi (* tt ỉf); Nuo Bai u  
ỰSỀ'ẼỈÌ): Nuoning {%'?); Qie Ung Bao (VìKM); Tong Da Rui 

Wei Chun I#); Fr.: Acadione; Ger.: Captimen Gr.: 
Acadione; Thiola; ItaL: Thiola; Thiosolt; USA: Thiola.

T r i e n r i n e  D i h y d r o c h l o r i d e  IBAN, HNNMI
Cuprid; Dịhidrodoruro de trientina; MK-0681;7tC2A (base or 
dihydrochloride); TETA (base or dlhydrochloride); UA-250; 
Trien Hydrọchloride; Trientin Oihidroklorũr; Trientina, 
dihidrocloruro de; Trientine, Dichlòrhydrate de; Trientine 

-Hydrochlonde (USAN); Trientini Dihydrochtoridum; Trịethy- 
lẹnetetramlne Dihydrtìchỉorrdé; TpMeHTHHạ ũúrvi- 
ÃpọxnopMrt: • •;
22'-Ethyl.enedi-iminobìs(ethỵlámine) dihydrochtoridé; N,tf- 
bis(2-Aminòettìyl)-l,2-ethanediamine dihydrochloride. 
CgHiaNg2HQ=2192
CAS —  /12-24-3 (trientine); 38260-01-4 (trientine dihydrochbr-
ide). ......... :v'
UNII — HC3NX54582. ■ " \

Pharmacopoeias. In us.
USP 36: (Trientine Hydrochloride). A vvhite to pale yellovv 
crystalline powder. Freely soluble in waten slightly soluble 
in alcohol; insoluble in chlorolorm and in ethen soluble in 
meihyi alcohol. pH oí a 1 % solution in water is beivveen 7.0 
and 8.5. Store under an inert gas in ainight containers at 2 
degrees to 8 degrees. Protect from lighi.

Uses and Administraỉion
Trienúne is a copper chelator used in the treatment of 
Wilson's disease (p. 1567.3). It tends to be used in patients 
intolerant of peniãUamine.

Trientine dihydrochlorỉde is given orally, preíerably on 
an empty stomach. ỉn the USA, the usual initial dose is 0.75 
to 1.25 g daily in 2 to 4 divided doses; this may be increased 
to a maximum of 2g daily if required. In the UK, a dose of
1.2 to 2.4 g daiỉy, in 2 to 4 divided doses, has been 
recommended. For doses in children. see below.

Tríentine is being studied in the prevention of macular 
oedema after eye procedures, and as an adjunct in cancer 
chemotherapy.
Relerences.

1. Lu J. Trỉethylenetetramine pharmacology and ỉts dinỉcal applicaùons. 
Moi Canar Thtr 2010; 9: 2458-67.

Adminiỉiration ÚI chỉldren. Tríentine dihydrochloride is 
used in children for the ưeaunem oỉ Wilson's disease, par- 
ticularly in those intolerant to penidllamine.1 The initial 
oral dose in the USA is 500 or 750 mg daily in divided 
doses, increased ư necessary to a maximum of 1.5 g daily. 
Doses are similar in the UK; for children aged 2 to 12 
years, the BNFC suggests an oral dose of trientine dihy- 
drochloride 600 mg to 1.5 g daily in 2 to 4 divided doses 
adjusted according to response. Older children can be 
given the usual adult dose (see above). The dose may be 
reduced and the hequency oỉ dosing increased if nausea is 
a problem.

1. Taylor RM. ti a i EuroWỉlson Consonium. Trietbyỉeoe tetncnine 
đUrydrocbloríde (ưientine) in children with Wilson dỉsease; expcnence 
al King's Coỉlege Hospiul and review oỉ the lỉterature. Bur J Ptdiaư 2009; 
168: 1061-8.

\

Adverse Efíects and Precautìons
Trientine may cause headache, dystonia. muscular spasm. 
myasthenia gravis, gasưointestinal disturbances, rash, and 
very rarely, anaemia, duodenitis, colitis, and rhabdomyo- 
lysis. Trientine can cause excessive excxetion of trace metals 
su ch as zinc and iron; iron dehdency may occur, see also 
Interactions, belovv. Symptoms of SLE have recuưed in a 
patìent who had previously reacted to penidllaimne. 
Hypersensitivity reactions induding bronchospasm and 
dermatitỉs have occurred aỉter prolonged environmental 
exposure in vvoTkeis.

Pregnancy. Of 11 pregnandes in 7 vvomen with Wilson's 
disease treated with trientine, 8 resulted in the delivery oỉ 
a normal inỉant. One inỉant was premature and had a 
chromosomal delect, isochromosome X there was one 
miscarriage assodated vvith a contraceptive coi], and one 
elective termination. The average duraóon oỉ ưeatment 
with trìentine at the dme of conception vvas almost 5 
years and treatment was continued throughout pregnancy 
in most women. There was no signiỄcant copper depletion 
in the inlants. and the 8 healthy iníants developed nor- 
mally during follow-up over 3 monthỉ to 9 years.1

1. Wa]shc JM. The manatemem ot pregn.ncy in W1Ison'ỉ diseue treatcd 
witb tricndne. Q J Med 198«; 58: 81-7.

Interactions
Trientine may be inactivàted in the gastrointestinal traa  by 
binding with metallic ions, and the absorption of iron may 
be impaired. Iron supplements should be taken at least 2 
hours beỉore or aíter trientine. Other mineral supplements 
may be similarly aãeaed. and they shouỉd generally be 
avoided. Ít is recommended that trientine is taken on an 
empty stomach at least ỉ hour apart from any other drug, 
ỉood, or milk.

All cross-rderences reíer to entries in Volume A
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Pharmacokinetìcs
Trientine is rapidly but poorly absorbed from the 
gasơoimestìnai tract Peak plasma concentrations occur up 
to about 2 hours aíter an oral dose. There is modest 
accumulatíon of trientíne and its metabolites after repeated 
dosing, but it is not expected to be dinically signiũcanL 
Trientine is extensively metabolised by acetylatìon with the 
mạịority of a dose excreted in the urine as metabolites. The 
aveiage haU-Uỉe is estúnated to be around 2 to 4 hours. 
References.

1. Cho H-Y. ct aL Pharmacokinedc and phumacodynamỉc modeling ot a 
copper-seiective chclator (THTA) in healihy adults. 1 CUn Phtrmaal 
2009: 49: 916-28.

2. Lu J. « <ư. Phamucokinetics. pharmacodynamics. and metaboUsm of 
triethylenetetramíne in healthy human panidpams: an open-Iabel ữtal. 
J CUn ptam ucol 2010: 50: 647-58.

Preparations
Propnetory Preparahons (details are gỉven in Volume B)
Sngla ingredient Preporodions. Singapore: Syprine; USA: Sypr- 
ine.
Pharmocopoeid Prepomlicns
USP 36: Trientine Hydrochloride Capsules.

Trimedoxỉme Brotnide iriNNỊ 
Bromuro de trimedoxirna; Dipyroxime; TMB-4;Trimédoxirrie, 
Bromuré .de; Trimedoxími Bromidum; TpMMeaoKCMMa

l,1'-Trimethylenebis[4-formylpyridinium bromide]dioxime.
C,sH,8Br2Na02=446.1
CAS— 56-97-3.
UNỊI — ED0GXI9825. : ,

N0TE. Do not coníhse with Trimedoxine, • a range of 
veterinary antibacterial preparatíons.

PnpẠVẹ
Trimedoxime bromide is a cholinesterase reactivator given 
vvith atropine in the treatment oỉ organophosphorus 
poisonìng.
Reíerences. ___

ỉ. Kozer E. tí ai. Pedlatric poisonỉng ừom trimedoxỉme (TMB4) and 
atropine automadc injectors. J Ptdiaơ 2005; 146:41-4.

2. Bcntur Y, tí a l GvilUn adult sd ĩ injeaỉons of aưopỉne-trỉmcdoxime 
(TMB4) auto~ỉnjectors. ơ in  Taxkoi 2006; 44: 301-6.

Unithiol
DMPS;:Unithiblum; Unitiol; UWủolĩ;-yHMTOO/h 
Bodỉum 23ịdĩmercaptopropanẻsulfonaté.

'CAS— 407&0?:Z 
UNIf— 690VN2L7TK

Pro/Ị’íe
Unithiol is a chelator structurally related to dimercaprol 
(p. 1549.3). It is water soluble and reported to be less toxic 
than dimercaprol. Unithiol is used ỉn the ưeatment of 
poisoning by heavy metals induding arsenic. lead, and 
inorganic and organic mercury compounds (see below).

In acute mercũry poisoning an orãl dose of unithiol 1.2 to 
2.4 g daily is used. Oral doses are given in 100 to 200 mg 
portions evenly spaced over 24 hours. When unithiol 
cannot be given oraỉly, intramuscular or s!ow intravenous 
injection can be used; a dose of 250 mg is given every 3 or 4 
hours initially and then the hequency reduced daily to 
250 mg every 8 to 24 hours from day 5 onvvards. In chronic 
lead or mercury poisoning unithiol is given orally in a dose 
of 100 mg three or íour tứnes daily, increasing ư requữed for 
severe toxidty.

The National Poừons lnformation Service in the UK preíers 
intravenous unithiol for the ưeatment oỉ acute or chronic 
mercury poisoning, as the bioavailability of the oral 
formulation is low (about 40%); however, oral use may still 
be considered in less severe poisoning. A 5-day course of 
unithiol 30mg/kg daily is recommended, given intrave- 
nously or orally in đivided doses. A huthertreatment couise 
may be considered ư necessary based on blood- and uiine- 
mercury concentratíons. The same dose is recommended 
intravenously for the initiaỉ treatment oỉ acute and chronic 
aisenic poisoning; treatment can be continued with oral 
unithiol once the patient has stabilỉsed.
Reviews.

1. Hruby K. Donncr A. 2,3-Dỉmercapto-1 -propanesuỉphonate ỉn heavy 
metaỉ poisooỉng. Med Tơxùoi 1967; 2ỉ 317-23.

2. Àposhian HV. tí ai. Mobiỉỉaatỉoh of heavy metals by newer, 
cherapeutícaỉỉy usduỉ đìeladng agents. Toxicoỉogy 1995; 97: 23-38.

Arsenk poisonỉng. Complete recovery, without renal or 
neurological sequetae, has been reported1-2 after use of 
unithiol in patìents with potentially ỉethal acute arsenic 
poisoning; haemođialysis was also used in 1 patienL1 
Increased urinary aisenic excretion. vvith some improve- 
ment in dinical symptoms. has also been reported5’4 with 
unithiol in chronic arsenic toũdty.

1. Moore DF, tí aL Acute arsenỉc poỉsonỉng: absence of poiyncuropachy 
aỉter treatment with 2,3'dỉmercaptopropanesulphonate (DMPS). J 
Neuroi Neurosurg Psyớrìaữy 1994; 57: 1133-5.

2. Kruszewska s, tí  ai. The use ol haemodỉaỉysis and 2,3 propanesulpho- 
nate (DMPS) co manage acute oral poisoning by ỉetbal dose oí axsenic 
ữỉoxỉde. btí J  Ooatp Med Envirrn Hcaith 1996; 9: 111-115.

3. Wax PM, Thoraton CA. Recovery from severe arsenic-induced 
peripheraỉ neuropathy with 2,3-dimercaptơ-1 -propanesuỉphonic add. 
J Taxicol Oin Taxưoi 2000; 38: 777-60.

4. Guha Mazumder DN, tí ai. Randomỉzed placebo-conưoOed ưiaỉ of 2.3- 
đỉmercapto- ỉ-propanesuiíonaie (DMPS) ỉn therapy of chronỉc arsenỉ- 
cosls due to drỉnking anenỉc-contaminated vvater. J Taxkoi CSn Toxùol 
2001; 39: 665-74.

Lead poisoning. Unithiol may be used in lead poisoning,1 
althoùgh othér chelators are generally preíenẽd 
(p. 2542.1). In a study of 12 children2 it reduced lead con- 
cenưations in blood but did not affect the concentrations

o£ copper or zinc in plasma, although the urinary excre- 
tion oí lead, copper, and zinc was increased during aeat- 
ment.

1. Aaseth J, tí ai. Treatment of mercury and lead poỉsonỉngs with 
dỉmercapcosucdnỉc add and sodỉum dbnercaptopropanesuỉỉonate: a 
revỉew. Anatytí 1995; 120: 853-4.

2. Chỉsolm JJ. Thomas DJ. Use oỉ 2,3-dỉmercapcopropane- l-sulíonate ỉn 
treatment oỉ lead poisonỉng ỉn children. JPfùrmacoi Bxp Ther 1985; 235: 
665-9.

Mercury poisoning. Unithioỉ is used in poísoning with 
mercury and mercury saỉts (p. 2556.3) and has been given 
by- various routes. In 7 patients with poisoning due to 
mercury vapour or mercuric oxide, oral unithiol 100 mg 
given twice daily íor up to 15 days enhanced urinary elim- 
ination of mercury;1 the uiinary elimination of copper and 
ãnc was also increased in most patìents and 2 deveỉoped 
lashes. A dose oỉ 5mg/kg intramuscularly three times 
daily, ređuced to once daily by the. third day oỉ treatment, 
eííectively reduced the haH-lỉỉe of mercury in the blood 
after poisoning with methyimercury.2 A patient with 
severe mercuric chloride poisoning was treated success- 
fully with unithiol given intravenously for 4 weeks, then 
orally for 3 weeks.5 Unithiol has also been used with hae- 
moũltratìon in patients with inorganic mercury poisoning 
and acute renal failure>5 It has also proveđ useíul in 
reversing the neurological symptoms assodated with 
exposure to mercury vapour.4

1. Manr TGK. Clinical studỉes wỉth dỉmercaptopropane suỉphonate in 
mercury poỉsonỉng. Hum Taxkol 1985; 4ỉ 346.

2. Clarkson TW, t í  ai. Tests ol efflcacy oí antỉdotes íor removal of 
methyỉmercury in human poỉsoning duxing the ỉraq outbreak. J 
Pharmacoi Exp Ther 1981; 218: 74-83.

3. Toet AE, tí aỉ. Mercury ỉdnetícs in a case oỉ severe mercurỉc chloride 
poisoning treated wỉth dhnercapto-1 -propane suỉphonate (DMPS). Hum 
Exp Taxùoi 1994; 13: 11-16

4. Pai p, tí ai. Treatment a case oỉ severe mercuiic saỉt overdose wỉth 
DMPS (dimercapo-ỉ-propane suỉphonate (ác]) and conỉỉnuous 
haemữfìỉtration. Nepkrol Dùti Trampừmi 2000; 15: 1889-90.

5. Dargan P t tí  ai. Case report: severe mercuric suỉphate poỉsonỉng treated 
wỉth 2,3^hmacaptopTopane-1 -suỉphooate and haemodlaãỉtratỉon. O it 
Can 2003: 7: R1-Ì6.

6. Bradberry SM, tí aL DMPS can reverse the £eatures o i severe mercury 
vapor-induced neurobgỉcal damage. Qin Taxừoi 2009; 47: 894-8.

Wilson's disease. Unithiol 200 mg tvvice daily1 wảs used 
successỉully to maintaỉn cupriureás in a 13-year-old boy 
with Wilson's disease (p. 1567.3) aíter he developed sys- 
temic lupus dtưing treatment with penidllamine and with 
mentine dihydrochloride. Unithiol was started in 2 similar 
patients1 but both withdrew bom ơeatment, One because 
of íever and a ỉall in leucocyte count after a test dose and 
the other because oỉ intense nausea and taste impairment.

1. Walshe JM. Uniứúol in WUson'í disease. BMJ 1985; 290: 6 T i-i.
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Contrast Media
Contrast media are widely used as adjuncts to diagnosỉic 
visualisation techniques su ch as radiography, magnetic 
resonance imaging, and ultrasound imaging. Although the 
techniques vary, they are alỉ based on the faa  that diữerent 
tissues within the body have diữerent physical properties, 
for example their ability to absorb radiatíon, or their denáty. 
These (Merences can be detected and used to produce 
images. Contrast medỉa act in varyũig ways to accentuate 
the diỡerences between tissues, and enhance the ũnages 
obtained. There are diữerent types of contrast medium, and 
dioice depends upon the visualisation technique being 
used, as we]l as the properties oỉ the indỉvidual media. The 
ma in groups described beIow are magnetic resonance 
conưast media, radiographic contrast tnedia, and ultra- 
sound contrast media.

Magnetic Resonance Contrast Media
Magnetic resonance imaging uses a combination oỉ 
radioỉrequency energy and magnetic fields to produce 
sectional images of the body. The technique is based on the 
property of hydrogen nudei (protons) to absorb energy 
when aiigned in a magnetic Seld: the energy is then released 
as the protons relax, generating a signal. Tissues differ in 
theữ proton content and {áctors aỉíecting relaxatíon, and 
thereỉore produce diHerent signals, which can be detected 
and analysed to produce an image.

Contrast media may be used to enhance magnetic 
resonance ímages. The media used are param agnctk or 
ỉuperparam agnetic agents that develop magnetìc properties 
when placed in a magnetic Selđ. These properties affect the 
relaxation oỉ adjacent protons during magnetic rèsonance 
iTnaging, and thus modiỉy the signalỉ produced. Para- 
magnetic oompounds contain gadolinium or manganese 
and act by increasing relaxation and enhancing the signal. 
They are used as complexes or chelates to reduee their 
toxidty; gadopentetíc add is a typical gadolinium chelate, 
while mangaỉodipứ is the only manganese chelate currently 
available. Supeiparamagnetic contrast media, such as 
íerucarbotran and íerumoxides, contain coateđ partides of 
ữon compounds and act by inteiỉeríng with the magnetic 
field to ređuce the signal hom proton relaxation. 
Reíerences.

1. Sands MJ, Lcvitin A- Basics oí magnetic resonance imagỉng. Semiit Vase 
Sutị 2004; 17: 66-42.

2. Gỉbby WA- Basic prỉnđpỉes of magnetíc rcsonance inugỉng. Neurosury 
ơmNAm 2005; 1* 1-64.

3. McGowan JC. Basic printiples o i magnetíc rcsonance imagỉng. 
Neuroimaging ơm N Am 2008; 18: 623-36.

Radịc^raphicConỉrastMedĩa
Radiography (induding X-ray imaging, computed tomo- 
graphy, and Đuoroscopy) is based on the diữerence benveen 
tissues in the extern to which they absorb X-rays. This 
depends largely on the density oỉ the tissue, and increasing 
the difference, or contrast betvveen speciíic tissues can 
enhance the únages produced. Positivc amtrast imaging is 
achieved by ỉntrodudng a conơast medium into the area oi 
interest to increase the density and enhance absorption of 
the X-rays. Altematívely, in negativt contrast imaging. a gas 
(aứ, oxygen, or carbon dioxide) may be used to allow the X- 
rays to penenate moie easily. Double amtrast uses both a gas 
and contrast medium together.

Radiographic contrast medỉa are based on elements with 
high atomic numbers that absorb X-rays. The agents most 
commonly used are iodinatid organic ampounds, particularly 
ttỉ-iodỉnated benzene compounds, and theữ degree oi 
opadty or ladiodensity is directly proportìonal to their 
iodine content. Barìum is another element that absorbs X- 
rays, and barium sulíate has long been used in radiography. 
Other heavy atoms have been investigated but acute or 
duonic toxidty makes most of them unsuitable íor use.

Iodinated contrast media may be dassiBed as ionic or 
nonionic, and aỉ monomeric or dimeric and there are 
important diữerences benveen them that aííect their use. 
The most ũnportant requừcments ỊOI a contrast medium are 
that it absorbs X-rays eỉBdently, that it can be introduced 
into the area oỉ the body to be visualised. and that it is saíe. 
For iodinated contrast media, the radiodensity dependỉ 
solely on the iodine concentration, whereas adverse effects 
are largely dependent on the osmolality of the solution (the 
number of partides present in a given weight oỉ solutíon), 
with low-osmolality Solutions being better tolerated. 
Distribution within the body depends on the pharmacoki- 
netic and physical properties oỉ the contrast medium.

Ionic monomaic media, such as the amidotrizoates, 
generally have a very high osmolality when given in 
concentratíons suitable ỉor radiographic visualỉsaáon. and

thereỉore tend to be assodated with a relatively high 
inddence oỉ adverse e&ects. Osmolality may be reduced by 
using an ionic dimeric medlum. su ch as adipiodone, which 
has twice the number of iodine atoms per molecule, or by 
using a nonionic mtmomer, su ch as iohexol, vvhich does not 
dissodate into a cation and anion. Nonionic dimeric media, 
such as iodixanol, are also available and have the best ratio 
of radiodensity to osmolality; hovvever, they also tend to be 
more viscous, and this may make them hard to use and 
affect distribution within the body.
Reíerences.

1. Christỉansen c. X-ray contrast media—an ovcrvicw. Taxicobgy 2005; 
209: 185-7.

2. Bam TJ. X-rays and radỉopaque drugs. Am J  H e a iíh -S y s t P h a rm  2005: 62: 
2026-30.

Ultrasound Contrast Media
Ultrasound imaging uses the acoustic properties oí diííerent 
tissues to produce images. Retlection of sound vvaves (echo) 
occurs at the interíace between tissues with diHerent 
acoustic properties, particularly where this diílerence ís 
large. and this can be detected and analysed to produce 
images. Conưast agents are generally used to enhance the 
echogenidty of blood and thereíore to enable measurement 
of blood flow in different parts of the body.

Ultrasound contrast media increase echogenidty by 
provỉding an interỉace that reỉlects sound. Aỉthough usually 
reỉerred to as ultrasound contrast media or echoamtrast 
media, the increase in echogenìdty may in faa reduce 
contrast betvveen dssues. and ccha-enhancers may be a better 
term. Most ultrasound conưast media consist of micro- 
bubbles and provide a gas-liquid interiace that reQects 
sound more eílectively than blood alone, allovving blood 
Đovv to be more easily detected. The microbubbles may be 
air or another ỉnert gas, such as perũutren or another 
perũuorocarbon. and may be either preformed or made at 
the time oỉ injection. Agitated saline has been used as a 
simple ultrasound contrast medium, but is only suitable lor 
cardiac imaging since the bubbles lack stability. Micro- 
bubbles of air lormed during the dissolution of galactose are 
aỉso used. and may be stabilised by addition of palmitic add. 
Other stabilỉsers may be used, or the microbubbles may be 
encapsulated to increase the duration of theỉr effect. 
Substances used ỉor encapsulation include albumin 
(p. 1130.2) and phospholipids; polycyanoacrylates have 
also been investỉgated.
Reíerences.

ỉ. Blomỉey MJK. tí ai. Microbubble conưasi agenis: a new era ìn 
uỉtrasoúnđ. BMJ 2001; 322: Ỉ222-5.

2. Liang H-D, Blomley MJK. The role oi uỉưasound in molecular imagỉng. 
BrJR*ẩw l 2003; 76 (spedal issue): S140-SI50.

3. Dijkmans PA, tí aL Microbubbles and uỉưasound: í rom diagnosis to 
therapy. Eur J  Echocardiogr 2004; 5: 245-56.

4. Dayton PA. Rychak JJ. Molecular ultrasound imagmg usỉng 
microbubble contrast agents. Front Bhsà 2007; 12: 5124—42.

5. Kỉỉbanov AL. Uhrasound molecuỉar imaging vvith targeted microbubble 
conưast agenis. J  Niíd Cardiol 2007; 14: 876-84.

6. Hauff p. t í  a i. Ulcrasound contrast agents for molecular ỉmagÌĐg. In: 
Semmler w . Schwaiger M. eds. H a n d b  Exp P h a rm a co ỉ: M o ie c u la r  ím a g in g  Ị. 
Beriỉn; Springer VeÃềg. 2008: 185 (I); 223-45.

Radiography, vvith and vvithout the use oí contrast. has been 
one of the most widely used diagnosúc techniques and 
remains of great importance. However. concems about the 
adverse eãects of X-rays, and lũnitations oỉ the images 
produced, have led to the increasing use of altemative 
methods su ch as ultiasound and magnetic resonance 
imaging. Choice of technique and use of contrast depends 
on the area to be visualised, the ladlities available, and any 
patient charaaeristics aííecáng the likelihood of adverse 
eííects, such as age and morbidity. Some imaging 
procedures and the ỉactors aỉỉecting choice of technique 
and use oỉ contrast, induding adverse eỉíeas, are discussed 
below.
Uses of contrast media. For urography (visualisarion of 
the kidneys and urínary tract) ultrasound is generally the 
most vvidely used technique, but radiography SÚU has an 
important role. Contrast media that are excreted in the 
utine are used to enhance the images. Suitable media con- 
tain small, highly water-solubIe molecules, with low pro- 
tein-binding, that undergo rapid glomerular Blữation and 
passage ínto the urinary ưact. High plasma concentrations 
are needed to achieve adequate uiinary concentratlons ỉor 
visualisation, so they are generally given intravenously. 
Most ionic iodinated media are suitable and the amido- 
trizoates have often been used, but lovver-osmolality 
media are usually preíerred since they have a lovver ind- 
dence of adverse eốects.

For angiography (visualisation oỉ the drcuỉatory 
System) radiography is sttll hequently used, particularly to 
prođuce dynamic ũnages (Uuoroscopy) during invasive 
procedures, although magnetic resonance angiography may 
be an altemative. Iodinated contrast media for angiography 
are similar to those used for urogiaphy; the main 
requữement is ỉor a water-soluble molecule that will be 
rapidly distributed through the blood vessels. In addition, 
the solution should be of low viscosity to íadlitate 'rapid 
injection and of high radiodensity to counteract the diluting 
eííects of the blood. Lovv cardiotoxidty is particularly 
important for procedures that require a high concentration 
of contrast medium, such as angiocardiography or digital 

Ị subưaaion angiography, and low-osmolality media are 
I now generally prelerred for all angiographic procedures. 

Another wide!y used method for visualising the heart is 
echocardiography. which uses ultrasound imaging, and 
microbubble contrast media such as galactose or 
encapsulated gases (períluorocarbons or sulíur hexalluor- 
ide) may be used to improve the images.

For gastrointestinal imaging endoscopy is often the 
preíerred cechnique, but radiography also has a role. 
Positive, negative. and double contrast techniques are used. 
For positive contrast the contTast medium should not be 
absorbed but should íorm an even, homogeneous coat on 
the gastroỉntestinal mucosa. vvithout interacùng with gut 
secretions or produdng misleađing radiographic arteỉaas. 
The chieí contrast medium for this purpose is barium 
sullate, and much effort has been devoied to the production 
oỉ suitable {ormulatìons to improve its coating propenies 
and reduce the tormaáon ol bubbles, cracks, and other 
radiographic arteíacts. Iodinated contrast media may be 
used as an altemative, but images tend to be inlerior.

For cholecystography and cholangiography (visua- 
lisation of the gallbladder and biliary tract) ulưasound 
technìques have generally replaced radiography. Where 
radiography is used, choice of con tra st medium depends on 
the intended procedure and the route. For intra-operative 
or endoscopic procedures, water-soluble conưast media 
may be used, but íor non-invasive imaging the conưast 
medium used must be excreted in the bile. This requires a 
molecule with a ừee carboxy or other addic group, since the 
biliary active ưanspon mechanism is an anion transler 
process; the molecule also needs to be large or highly 
protein-bound to prevent rapid excretion by the kidney. 
Suitable inưavenous medỉa include adipiodone and iotroxic 
add. For oral use, absorption ừom the gasưointesũnaỉ ưact 
is also required, and suitable media tend to be smaller 
molecules that are conjugated with glucuronic add ívithin 
the body beỉore excretion in the bile. such as iopanoic add. 
For visualisation of lesions vvithừi the liver itselí, magnetic 
resonance imaging may be used; cohtrast media used to 
enhance the images indude lerucarbotran and íerum- 
oxides. as vvell as gadolinium or manganese chelates.

For myelography (visualisation of the structures of the 
spinal cord) and imaging of other parts of the CNS, magnetic 
resonance ímaging is generally preíerred. often with the use 
oỉ gadolinium chelates such as gadopentetic add as conưast 
media. Where radiography is used, the most important 
requirement for conưast media is low toxidty, and nonionic 
media are most common.

For arthrography (visualisatíon of the joint capsule) 
many radiographic contrast media are suitable provided 
they are well-diluted beíore use. Magneúc resonance 
ũnaging with gadolinium chelates may also have a role.

Bronchography (examination of the bronchial ưee) 
has been períormed with oily or aqueous media, su ch as 
iopydol or iopydone. instilled through a catheter or 
bronchoscope to coat the ainvays; however, other 
visualisanon techniques are generally preĩerred.

For hysterosalpingography (visualisation of the uterus 
and ỉallopian mbes) ultrasound and endoscopic techniques 
are generally used, and microbubble contrast media su ch as 
galactose may be used to improve ultrasound images. If 
radiography is períormed, water-soluble iodinated contrast 
media may be used.

For lym phography or lymphangỉography (visualisa- 
rion of the lymphatic System) a high radiodensúy is requữed 
and the contrast medium must be retained vvithin the 
lymphatic System for long enough to be visualised, requiring 
particulate. water-inso!uble media, or very large molecules. 
Iodised oil has been most widely used. but adverse eữects 
and limìted distribution vvithin the lymphatic System restrict 
its use.

Adverse effects of contrast media. Although contrast 
media are generally considered to be very safe. with most 
adveise eữects being mild and ơansient more severe and

All cross-reíerences reỉer to entries in Volume A
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even life-threatening reactions are possible, and che risk of 
adverse eổects may inAuence the choice oỉ contrast med- 
ium or imaging technique in a pamcular patíent.

Iodinated rãdiographic cõntrast m edia aỉl have a 
sixnilar range of adverse eữects (see under Amidotmoic 
AdcLp. 1582.1) buttheinddenceandseverity varies. Many 
of the adverse eHects are related to the osmolality of the 
preparaóon, and the inddence tends to be lower with those 
that have low osmolality. Osmolality depends on the 
number of partides present in the solution; íor a given 
iodỉne content, this is highest for the ionic monomers and 
lowest for nonionic dimers, and this is reũected in the 
inddence of advetse eílects. Immediate hypersensitivìty 
reactions also tend to be less ừequent with nonionic media 
(see under Amidotrizoic Ađd, p. 1583.1), although these 
reactions are not directly related to osmolality. Hotvever, 
low-osmolality media tend to be more expenãve; while 
nonionics and dimers are preíerred, ionic monomeis may 
still have a role in patients at low risk of adverse eữects. 
Ionic conưast media may also carry a lower risk o( 
thromboembolism (see Effects on the Blood, p. 1582.1).

M agnetíc resonance contrast m edia tend to be safer 
than iodỉnated contrast media. although similar general 
eữects may occur. Ionic and nonionic media are available, 
but this tends to have little ŨỊÍlụence on the inddence oỉ 
adverse eữects. All gadoliniumchelates have similaradveise 
eííects (see under GadopentẹtỉcÀdd, p. 1586.2); there is a 
theoretical rìsk of gadolinium toxidty due to instability of 
the chelates and most preparations also contain free 
chelating agent to reduce this risk. The adveise eữects of 
superparamagnetic ừon compounds are desaribed under 
íerumoxiđes (p. 1584.2) and lerumoxsil (p. 1584.3).

ultrasound contrast m edia are generally saỉe; minor 
and transient adverse eổects have been reported. but may 
be due to the procedure rather than to the contrast medium 
used. Some microbHbble ultiasound contrast media such as 
periluơen (p. 1595.2) and suiíur hexaAuoride (p. 1595.3) 
have been assodated with more severe cardiopulmonary 
reactions.

Reíerences.
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2. Rungc VM. Saícty oí approved MR contrast mcdla ỈÒT ỈĐCravenous 

injection. J Magn Reton Imaging 2000; 12: 205-13.
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Adipiodone IBAN, riNNì
Adipiođon; Adipiodona; Adipiodoni; Adipiodonúm; todipa- 
mide; AflMnMOflOH. ■
33'-Adipoyldỉaminobis(2,4,6-tii-iodobenzoiC ack& 
C2oH,^NA=1139.8 ■ ■ ■
CAS -606-17-7.
ATC — V08AC04.
ATC Vet — QV08AC04.
UNII — TKQ8S8A3VW.

Description. Adipiodone contains about 66.8% o{ I. 
Pharmacopoeias. In Qiin. and ưs.
USP 36: (Iodipamide). A vvhite, pracncally odourless, 
crystalline powder. Very slightly soluble in vvater, in 
chloroỉotm, and in ethen slighdy soluble in alcohol. Store at 
a temperature of 25 degrees, excursions permitted bemeen 
15 degrees and 30 degrees.

Meglumine Adipỉodone ỊriNNMi 
Adipiodonà:; dè ;Ị,meglùrhiná;. ẠdỊpiộtípjỉe. Mẹglumirie 
(BANM);.Ạdipiodòne Méglumine: Điniéglàmine lodlpamide; 
lodipamỉde Mềglumáne; MeglumineJodípamide; MeglUmini 
.Ậ ỊpỊpdf?Ọ.|Jm;.'MeriiỸMHHàĂÁHniSÔẠOH. ■■■:. 
The.dl(A/rrõềthỹlglucâmineVsalt of adipiõdonẹ. "%*ị£n. 
CwH',4)6R A ( C 7Hf7NO5)r=T5302 . ' ừ ' -  '
CAS — 352Ĩ-&-4 ■ ' . ’ -1 í-i rr. .
ATC— ỳoảẰC04. • *
ATC Ver1̂  QV08AC04 '
1 (JNir V  X06400YĨA4 ‘ ‘ V t * '
D escription. Meglumine adipiodone contains about 
49.8% ôf I.
Pharmacopoeias. us indudes only as an injection.

Incompatibility. Incompatibiliúes have been reponed 
between megỉumine adipiodone and some anóhistamines.

Uses and Administratìon
Adipiodone is an ionic dimeríc iodỉnated radiographic 
eontrast medium (p. 1580.1); it is taken up by the liver and 
excreted ÚI bile, and is used in cholangiography and 
cholecystography.

Adipiodone is given intravenously as a solution 
containing 52% of the meglumine salt. The usual dose ỉs 
about 10 g oi meglumine adipiodone, given by slow 
intravenous injection over about 10 minutes.

A solution 'of meglumine adipiodone with meglumine 
diatrizoate is given by intra-uterine instillatíon for 
hysterosalpingography.

Adversẹ Eíỉeds, ĩrea/men  ̂and Pỵttoutioný
See under the amidotrízoates, p. 1582.1 and p. 1583.1. 
Rapid ừýection may mcrease the inddence of adverse 
eííẽcts.

Adipiodone may show some uricosuric activity.

Effects on the liver. Oỉ 149 patients given the recom- 
mended dose of adipiodone, 13 developed elevated serum 
aspartate aminotransíerase (SGOT) values; oi 126 who 
received twice the dose, 23 developed elevated values.1 
Hepatotoxidty has also been reported2-* on isolated occa- 
sions in patìents given megiumine adipiodone.

1. Schoỉx FJ, et ai. Hepatotoxỉtíty in choỉangỉography. JAMA 1974; 229: 
1724.

2. Stíỉỉman AE. Hepatotoxic reaction to iodỉpamỉde meglumine ỉnjectỉon. 
JAMA 1974; 228: 1420-1.

3. Sutherỉand LR. a  đi. Meglumine ỉodỉpamide (ChoỉognAn) hepatotoxi- 
dty. A m  ỉnttm  Mai 1977; 86: 437-9.

4. Imoto s. Megỉumỉne hepatotoxỉdty. A m  ItiUTTt Med 1978; 88: 129.

Pharmacokinetics
Meglumine adipiodone is rapidly distrìbuted in extracellular 
Quid after intravenous injection and iỉ repoited to be 
extensively bound to plasma proteins. It appears in the bile 
ducts vvithin about 10 to 15 minutes aíter ứqecdon, with 
peak opadty at ạbout 20 to 30 minutes, and reaches the 
gallbladder by about 1 hour. peak opadScation occunỉng 
after about 2 hours. About 80 to 95% is excreted unchanged 
in the ỉaeces; small amounts are exơeted unchanged in 
urìne. A teiminal halí-liíe of about 2 hours has be en 
reported.

Preparotions
Proprietary Preporotions (details are given in Volume B)

Singie-ingredient Preparations. Canad.: CholograRn; USA: Cho- 
lograũn.

Multi-ingredient Preparations. Canad.SinograBn; USA: Sinogra- 
fln.

Pharmacopoeial Preparotions
BP 2014: Megiumine Iodipamide Injectíon;
USP 36: Iodipamide Meglumine Injection.

A m id o tr ix o ic  A c id  (SAN, HNNMì
Acide Amidotrizoĩque; Ácido amidotrizoico; Acidum 
Amidotrizoicum; Acidum Diatrizoicum; Amidotritsoiinihap- 
po; Amidotrizoesăure-Oihydrat; Amidotrizoesav; Amidotri- 
zoico, ácido; Amidotrizoiné rũgỉtis; Amidotrizoinsyra; 
Diatritsoiinihappo; Diatrizoic Add (USAN); Diatrizoinsyra; 
Kysẹlina amidotrizoová; NSC-262168; AMMflOTpM3oesafl 
Kncnoĩa.
334Ị)ịácetamid9-2,4,6-tri-iodobenzoicadd. 1
CnrH9Ì3N2ố22H2ố=649'.9 . , "
CAS — 117-96-4' (anhydmus amidoữi2oic aớd); 50978-11-5 
(amidaữizoic aơd dihydrate).
ATC — V08AA0Í.. ",-Ị,
ATC.VetT-:Qy08AAÓl. . ..
UNll — 5ịNCặOJlLK ^  ...

Description. Amidotrizoic add contains about 62% oí I 
calcuỉated on the anhydrous substance.
Pharmacopoeias. In Chín., Eur. (see p. vii), bít., Jpn, and us. 
Ph. Eur. 8: (Amidotrizoic Add Dihydrate). A white or 
almost white, crystalline povvder. Very slightly soluble in 
vvater and in alcohol; dỉssolves in dilute Solutions oỉ alkali 
hydroxides. Protect from light.
USP 36: (Diaơizoic Add). It is anhydrous or contains two 
molecules of water of hydration. A vvhite, odourless, 
powder. Very slightly soluble in water and in alcohol; 
soluble in dimethyUonnamide and in alkali hydroxide 
Solutions.

MỊeglumine Amidotrixocrte ỊBANM, HNNMI 
,ẬịpidatiỊzọồ§' de Méglumine; Arnidotrizoato de megìumi-. 
naVDia®izòẵte -Mẹgfumine; Meglumine Diatrizoate;. Meglu- 
mini Amidotrizoas; Mẹthylglucamine Điatrizoate; MemyMM- 

ị:Ha AMtvỊOTpnạoaT. . - -"1 '■
lẠí^ethylglucãmine33-dìacetamido2;43:-trf-iodobenzoate. 
ChKJ3N Á C 7H17NOs=809 1 
CAS-131-49-7.
ATC — V08AA01. •
A7UVẹt — CỊV08AA0Ỉ. V
ỤNIỊ— 3X9MR4N98Ư: i '  '

Description. Meglumine amidotrizoate contains about 
47.1% OÍI.
Pharmacopoeias. In us.
USP 36: (Diatrizoate Megltunine). A vvhite, odourìess, 
powder. Freely soluble in water. Store at a temperature of 
25 degrees, excursions pennitted betyveen 15 degrees and 
30 degrees.

Sodium Amidotrixoate ỊBANM, riNNỊ 
Amidotrizoate de Sodium; Amidotrizoato de soidio; 
Địatrizọaté Sọdium; Natrii Amidoơizoas; Natrio amidotrizoa- 
tas; Natnumamĩdồtritsoaatti; Natriumamìdotrizoat; Natriuní- 
amidotìi^át" NáOiùnn-amidoữÊoát; NSC-61813; Sodium. 
amidotrizoate de; Sodium Điatnzoate; Sođu amidotrizoat; 
HỊtpmh AMMflOTpM3oaT. -
spdịurrr 33-diacetamido-2,4,6-ứi-iodobenzoate.' - ■
CÍÌH9l3N2Nà04=635.9 
CAS — 737-31-5.
ATC r -  V08AA01.. - ■ ' ............
ATCỴet — QV08AAQ1. . '
y m  — v5403Hm7.
Descriptìon. Sodium amidotrizoate contains about 59.9% 
oỉ I caỉculated on the anhydrous substance. 
Pharmacopoeias. In Eur. (see p. vii), Int, and us.
Chài, indudes the inịection.
Ph. Eur. 8: (Sodium Amidotrízoate). A white or almost 
white powder. Preely soluble ỉn water; slightly soluble in 
alcohol; practically insoluble in acetone. A 50% solution in 
water has a pH of 7.5 to 9.5. Protect from lighL 
USP 36: (Diatmoate Sodium). A vvhite, odourless, powder. 
Soluble in vvater; slightly soluble in alcohol; practically 
insoluble in acetone and in ether.

Incompatibilhy. Incompatibilities oỉ sodium amidotrừoate 
with some antihistamines have been reported.

Uses and Administration
The amidotrizoates are ionic monomeric iodinated radio- 
graphic contrast media (p. 1580.1). Both the sodium and the 
meglumine salt have been widely used in diagnostic 
tadiography; however, advexse eữects may be reduced by 
using a mixture of both salts, and this is oíten preíeưed. 
Preparaúons are available containing a wide range of 
strengths. Mixtures containing sodium amidotrizoate 10% 
w/v with meglumine amidotrizoate 66% w/V, or sodium 
amidotrizoate 4% vvith meglumine amidotrizoate 26%, are 
commonly used. For use alone, preparatìons containing 
sodium amidotràoate 25 to 50% w/v, or meglumine 
amidotrizoate 60% w/v, may be appropriate.

The amidotrizoates are used in an extensive range of 
procedures, although in many cases lower osmolality
contrast media are now preíerrcd. The dose and raute
depend on the procedure and the degree and extern of 
contrast required. They are gíven inưavenously for 
urography, for venography, and in computed tomography; 
for urography, they have aiso been given by intramuscular 
or subcutaneous injection, but these routes are not 
generally recommended. They may be given intra-arterially 
for angiography, by intra-articular injection for aithrogra- 
phy, or by intra-osseous injection for imaging oỉ the 
vasculature oí the bones. For other procedures they may be 
instilled into body cavities, or injeaed into the galỉbladder, 
biliary ducts, or spleen. Amidotrizoates have also been given 
orally or rectally for imaging of the gastrointestinal tracL 

Solutions oí amidotrizoates have also been given as an 
enema in the treatment of uncomplicated meconium ileus.

Caldum amidotrizoate and lysine amidotrizoate have 
also been used as contrast media.

Gastrointestinal obstrudion. Amidotrizoates and other 
water-soluble contrast media have been given rectally as 
osmotic agents in the management oỉ gasưointestinaỉ 
obstruction due to meconium ileus;1 however, adverse 
eHects have been repoited in neonates (see p. 1583.2). 
They have also been used as an altemative to barìum sul- 
fate enemas in the management oỉ intussusception (see 
under Barium Sulíate, p. 1583.3). Amidotrizoates given 
orally have been used ÚI the management oỉ adhesive

•The Symbol t  denotes a preparation no longer actively marketed
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smaỉl bowel obstruction;2 they allow idendficatỉon of 
patíents who require surgery and, although they ha ve not 
been shown to relỉeve obstruction, they mây reduce 
length oỉ hospital stay in patíents treated vvithout surgery.

1. Muished R, tí ai. Meconíum Qeuc a ten-year revicw oi thỉny~sỉx 
patíentL Eur J PtdiaíT Stirg 1997; 7ĩ 275-7.

2. Abbas s, tí aL Onl waĩer sohibỉe contnst for the managemem of 
adhesỉve snall bowd ohstnictton. AvaỉUble ỉn The Cochxane Dattbase 
oí Systematíc Revỉem; Issue 3. Chỉchester Joỉm wữey; 2007 (accessed 
14/07/08).

Adverse Effeds and Treatment
Amidoữừoates and other iodỉnated contrast media may 
cause adverse eỉỉects due to đirect toxiđty, which tends to 
be dose-related and predictable, but use often leads to 
unpredỉctable or anaphylactoid reactions. Most reactions 
occur vvithin 5 to 10 minutes and are mild and transient; 
however, severe, liỉe-threatening reactíons may also occur, 
and delayed reactionỉ have been reported.

Dừea toxic effects of iodinated contrast media are related 
to the osmolality of the Solutions used and are most 
common with the amidotrizoates and other ionic 
monomeric compounds, vvhich have a high osmolality. 
The route, the speed with which it is given, and the volume, 
concentration, and vũcosity oí the solution, also affea the 
inddence of adveise eỉỉects. For ionic media, the cation is 
also important: meglumine salts are generally better 
tolerated, but sodium salts have a lovver viscosity and may 
produce íetver arrhythmias, and preparations containing a 
mixture oỉ the salts are thereíore often used. Anaphylaaoid 
reactions are also more common with high-osmolality, ionic 
conưast media.

The most ỉrequent direct adverse reaction to iodinated 
contrast medỉa is Đushing or a sensation of heat and caused 
by vasodilatatìon in response to the osmolality oỉ the 
solutíon. Pain at the injection site is also common and 
extravasation may lead to tissue damage or thrombophleb- 
itís.

General symptoms such as nausea, vomiting, headache, 
and dizziness may be related to patìent anxiety or similar 
ỉactors, or may be due to a mild anaphylactoid reactìon. 
Urtìcaria, pruritus, pallor, svveating, a metallic taste, 
tveakness, coughing, rhinitis, sneeáng, lachrymation, and 
visual distuibances may also occur. Cardiovascular effects 
may also be due to direct toxicity, notably aíter 
ỉntracoronary injection, or anaphylactoid response; they 
indude hypotension, tachycardia, bradycardia, transient 
ECG abnormalities, and haemodynamic disttưbances. More 
severe anaphylactoid reactionỉ may lead to dyspnoea, 
bronchospasm, angioedema, severe urtícaria. and even- 
tually to proíound hypotension, pulmonary oedema, 
respiratory arrest ventricular Sbrillation, drculatory íailure, 
and cardỉac arrest' {atalities have occurred.

CNS eữects may result from direa toxidty, particularly 
aíter intrathecal use of ionic media or use in patients with a 
compromised blood-brain banier, and can ỉead to severe 
neurotoxidty. Convulãons are more common in patients 
with epilepsy or brain tumours, but may also result hom 
anaphylactoid reactions; paraesthesia, paralysis, and coma 
havẽ also been reported.

Acute renal íailure is an established adverse eỉfect of 
contrast medỉa, particularly in patíents with predisposing 
ta c to r s  s u c h  a s  d e h y d r a t ío n  (see E S ec ts  o n  th e  K id n e y s  
(below), and Precautions, p. 1583.1). It appears to be related 
to the osmolality oí the solution and iỉ usually reversible, 
but deaths have occurred.

Iodinated contrast media also have dirert eỡects on the 
blood, inhibiting blood coagulation and platelet aggrega- 
tion. However, thromboembolism may also occur (see 
below). Disseminated intravascular coagulation and 
thrombocytopenỉa have also been reported.

Hyperthyroidism has been reponed with use of iodỉnated 
contrast media, particulady in patients vvith goitre, and 
thyroid storm may be predpitated in patients with 
thyrotoxicosis. This is probably due to the small amoimts 
oỉ iodỉne present as a contaminant or released by any 
breakdown of the medium in the body. For the eỉỉects of 
iodine on the thyroid gland, see p. 2338.2.

Mild diarthoea may follow the oral or rectal use oỉ 
anúdotrizoates for gastrointestinal examinations. Aspiration 
oỉ oral Solutions has caused ỉatal pulmonary oedema.

Adverse eữects are treated symptomaócaily; adequate 
resusdtatỉve tadlities should be available when radio- 
graphic procedures are undertakea and patients should be 
kept under observatìon ỉor a stũtable period aíter the 
procedure.

B h d s  on ihe biood. Iodinated contrast media affect blood 
coagulation to diHering degrees.1*2 Amidotrứoates and 
other ionỉc contrast media ha ve inhibitory eííects on blood 
coaguladon and platelet aggregation, vvhereas nonionỉc 
media lack these eữects. In procedures su ch as angiogra- 
phy, which are assodated wlth a risk of thromboembo- 
lism, there may thereỉore be an advantage in using ionic 
media. Hotvever, the better overall tolerability oi nonionic

media means that they are still generally preíerred to ionic 
media for angiography, paiticularly in patients at high risk 
of non-thromboémboiic adverse eồects.

Other eỉỉeds on the blood that have been reported with 
amidotrizoates and other iodỉnated contrast media indude 
dỉsseminated intravascular coagulatíon,3-4 haemoỉysls,5 
thrombocytopenia,4'7 and thrombotic microangiopathy.,

1. Husted SB, Ktnstrnp H. Thrombotic compUcatỉonỉ ỉn corooary 
angtopUrty lonic versus non-ỉonỉc low*osmoUr contrsst medỉa. AeùI 
Xodúỉ 1998; 3* 340-3.

2. Esphigas tí ol. Coutparatỉve toỉenbiUty of contrast raedia used for 
coronary imervendons. Drttg Saỷtíy 2002; 29:1079-98.

3. Lucu LM, tí a i Case report: multlsystem ỉaỉlure ỉoỉlowỉng intravenous 
iữpamidoỉ. ơin RềuBoỉ 1992; 49:276-7.

4. Shỉgyo M, tí aỉ. A rare ca$e of disseminaied inưavascular coagulanon 
caused by the nonionỉc contrast medỉum ỉohexoỉ. J ƯTữỉ (Baỉứmon) 
1995; 153: 1901-3.

5. Catteraỉỉ JR.tía l. Inưavascuỉar haemolyás wỉth acute renaỉ ỉaUure aítcr 
angỉocardỉognphy. BMJ 1981; 282: 779-80.

6. Sbọịanỉa AM. Immune-raedlated thrombocytopenia due to an iodỉnated 
conirast xnedium (dlatilxoate). Can Med Assoc j  1985; 133: 123.

7. Unl AU. et a i Hưombocytopenỉa íollovring inưavenous iopamidoỉ. Eur 
J  cũn Pharmacol 1998; s i  575-6.

8. Faừley s, Oìle BU. Thrombotíc mỉaoangiopathy and acute renal íailure 
assodatcd vvith anerỉography. BMJ 1986; 293: 922-3.

Effeds on the kidneys. Contrast nephropathy or contrasi- 
induced nephrotoxidty is a vvell-established adverse effea 
of iodinated conưast media.1' 10 Hstimates of the inddence 
vary depending on the type and amount of contrast med- 
ium used, the de&iition ol nephropathy, and the popula- 
tion of patients being studied. but is about 1 to 6% overall. 
In the majority of patìents who develop contrast-medium- 
induced renal impairment the condition develops within 
about 24 hours of the procedure, ís asymptomatic, and 
resolves completely vvithin about 10 days. Hovvever, the 
conditíon may occasionally be severe, produtíng oliguria 
and renal tailure that requires dialysis; íatalities have 
occurred. A retrospective analysis'1 íound that the devel- 
opment of contrast nephropathy was associated vvith 
increased 30-day mortalìty, and that this risk was higher 
in those given the conơast medium inưavenously rather 
than intra-anerially.

The mechanism of nephrotoxidty is not certain, but is 
thought to involve both medullary hypoxia due to reduced 
renal blood flow, and direct toxidty. The osmolality of the 
contrast medium solution appears to be an important factor 
and most studies have shovvn that high-osmolality media 
increase the risk compared with low-osmolality media. 
There is also some evidence that use ot media that are iso- 
osmolar with plasma may reduce the risk even íurther. The 
volume of contrast solutìon used is also important. and risk 
increases with higher volumes. The use of ionic or nonionic 
media appears to have less inHuence, except that nonionic 
media generally have a lower osmolaỉity and may thereíore 
be preíerred.

The most important patíent charaaeristic that increases 
the risk of nephrotoxidty is pre-existing renal impairment, 
espedally in patients with diabetes mellitus. Other risk 
íactors indude conditions vvhere there is reduced renal 
blood ílovv, such as heart lailure and dehydration. Old age, 
repeated exposure (over a short period of time), multiple 
myeloma, and use with other nephrotoxic drugs, are also 
risk laaors.

Various methods have been tried for prophylaxls of 
c o n t r a s t  m e d iu m - in d u c e d  n e p h r o p a t h y .1-3"10-12' 14 A ll 
paáents should be assessed íor risk taCTors and those at 
hlgh risk should be gỉven a small volume oỉ a lovv-osmolality 
or iso-osmolar nonionic medium ư possible. Hydratũm 
beíore and aỉter the procedure is oỉ estabỉished beneCt and is 
recommended in all patients. although the optimum route 
and Đuid to use remains undear. Oral hydratìon may be 
adequate in low riỉk patíents. but most patients are given 
sodium chloride 0.45% or 0.9% intravenously. Sodium 
bicarbonate may be an altemative but the evidence is 
conHicting. Several studies have appeared to show an 
advantage ỉor the use of sodium bicarhonate over sodium 
chloride in preventing contrast-induced nephropathy,l,*,> 
and a meta-analysis induding these studies appeared to 
coníirm the benefit.,* Hovtrever, it noted the risk of 
publication bias and study heterogeneity,19 and othen ha ve 
found no advantage20-21 or in one retrospective study even 
an increased rísk22 compared with no prophylaxis. Thus, 
although some protocòls have suggẽsted the use oỉ 
bicarbonate-based hydration to prevent nephropathy,23 
íurther studies are needed to conhrm its role.

Antoxidantt have been suggested as a way oí redudng the 
dứea tondty of contrast media. Acetylcysteine is vvidely 
used,24 but again, evidence of beneíỉt is conílicting. Some 
studies have produced promising results, but others have 
been less posítive and, although revievvs and meta-analyses 
have shown beneữt25-24 or a trend tovrards beneht,27-29 this 
may reílect publicatíon bias,30 and most have conduded24-24- 
29 31 that the wide variaóon benveen the studies induded 
means that the efficacy of acetylcysteine remains uncertaỉn. 
Later randomised studies have also reported conAicting 
results.3133 An observational study34 íound that there was 
no diữerence in the inddence of conơast nephropathy

beỉore and aíter the introduction of acetylcysteine prophy- 
laxis, vvhile a follow-up study”  íound that acetylcysteine 
had no eflea on overall outcomes over 9 months. Hoĩvever, 
some authors4-7-24 recommend the use oí acetylcysteine in 
particularly high-dsk patients. Ascorbic add has also been 
tried and showed benefit in one study,34 and promisỉng 
results have been reported with trimetaddine, an 
antỉ-anginal drug with antoxidant properties,37 but íurther 
conSrmation ỉs needed.

Other approacka have generally produced disappointíng 
resu]ts_ 1.3-7.10.12 The use of diuretícs may increase the risk of 
nephropathy and is not recommended. Vasodilators have 
been tried. induding atrial natriuretic peptide. caldum- 
channel blockers, low-dose dopamine, and alprostadil, but 
benefit has not been established and they are not generally 
used. Although positive results have been reported3* with 
lenoldopam, which has preferential eííects on renal blood 
Đow, a large randomised study39 ỉailed to conhrm any 
beneĐt. Studies with theophylline have produced conílict- 
ing results, although a meta-analysis40 concluded that it 
might be of benefit. Use of dialysis to remove contrast 
medium from the drculation has also been suggested; some 
benefìt has also been lound vvith haemofiltration started 
beíore the procedure,41 but not vvith haemodialysis 
immedlately aher the procedure.42

1. Eỉplugas E. ei ai. Comparaiỉvc (olcrabiliry of conirosi medú uscd for 
coronary intervemions. Drug Safety 2002; 25: 1079-98.

2. Rudnidc MR, Coỉdỉarb s. Paihogenesỉs of conirast-induced nephro* 
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role oỉ osmolaỉỉty. Rev Cardiovasc M íJ 2003; 4 (suppl 5): S28-S33.
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H y p ersen s iiiv H y . A n a p h y la c to id  re a c tío n s  to  io d in a te d  
c ó n ư a s t  m e d ia  a r e  m õ re  c o m m o n  w i th  th e  io n ic  a g e n ts  
t h a n  th e  n o n io n ic  m e d ia  o f  iovver o sm o la lity . P a tìen ts  a t 
in c re a se d  risk  a r e  th o s e  W ìth  a  h is to ry  o f  a s th m a  o r 
a llerg y , d ru g  h y p e rs e n s in v ity ;  á d r e n a l  su p p re ssio n , h e a n  
d isease , p re v io u s  r e a c tío n  to  a  c o n tra s t  m e d iu m , a n d  th o se  
re c e iv in g  b e ta  b lo c k e rs  o r  ữ i te r le u k in - 2  th e ra p y . I n  su c h  
p a t íe n ts , n o n io n ic  m e d ia  a r e  p re íe r re d .  S to p p in g  tr e a tm e n t  
w i th  b e ta  b lo c k e rs  sh o u ld  b e  c o n s id e re d  in  p a tie n ts  w ith  
o th e r  r isk  tac to rs .

P r e t re a tm e n t  w l th  c o rá c o s te ro id s  m a y  b e  c o n s id e re d  ío r  
p re v e n t in g  a n a p h y la c to id  r e a c tio n s  in  h ig h -r isk  p a tíe n ts , 
a n d  a n  a n t ih i ỉ ta n ũ p e  m a y  a lso  b e  g iv e n . H o w e v er, re ac tio n s  
m a y  s tíỉl o c c u r  a n d  th e  v a lu e  o f p re m e d ic a tio n  re m a in s  
c o n tro v e rs ia l .

P a tíe n ts  m a y  a lso  e x p e r ie n c e  d e la y e d  ty p e-IV  h y p e r -  
s e n s it iv ity  re a c t io n s ,  u s u a l ly  m a n i íe s t in g  as  m iỉd  to  
m o d e ra te  m a c u lo p a p u la r  ra s h , u r t ic a r ia , a n d  a n g io e d e m a . 
F o r  u n k n o w n  re a so n s , u n l ik e  im m e d ỉa te  re ac tio n s , th e se  
m a y  b e  m o re  c o m m o n  vvith n o n io n ic  đ im e ric  c o n tra s t 
m e d ia .

R e íe re n c e s .
1. Canter LM. Anaphylactoid reactioiu to radiocontrast media. AUtTỊy 

Asthma Pmc 2005; 26: 199-203.
2. Idée J-M. tì  a i Allergy-Iỉke reactions to ìodỉna ted connaỉt agents: a 

crltical analyàs. Pumtam Qỉn Pharmacoì 2005; 19:263-ai.
3. Morcos SK_ Acute scrious and Utal rcacúons to contrast rncdia; our 

current understandlng. Br J Radiol 2005; 78: 686-93.
4. Tramèr MR. tì al. Phannacological prevenúon of serious anaphylactic 

reactỉons due to iodỉnated contrast medỉa: systemaúc rcview. Abriđged 
vetsion: BMJ 2006; 333: 675-8. Fuỉl vcnion: http://www.bmj.com/cgi/ 
reprint/333/7570/675 (accesed 05/09/08)

5. Meth MJ. Maibach HI. Current undemandiqg of contrast medla 
reactlons and impllcations íor dinical management- OruỊ Saftìy 2006; 29: 
133-41.

Precautìons
The risk of anaphylaaoid reactions with amidotrúoates and 
other iodinated contrast media is increased in patients with 
asthma or a history of allergies and they should be used with 
great caution in such patients; they should not be used in 
patíents vvith a previous reaction to contrast media or 
iodine. Test doses have been given but are not generally 
recommended since they do not predict hypersensitivity 
with certainty and may cause severe or íatal teactions. 
Pretreatment with corticosteroids may be considered in 
patients considered at high risk of reactions, but the value of 
this is uncertain (see Hypersensitivity, above). An antihist- 
amine may be given with the conicosteroìd.

Iodinated contrast media should be used with caution in 
patients vvith severe hepatic or renal impairment, diabetics 
vyith renal impairment. and others who may be at incxeased 
risk of renal íaiỊure. Dehydratíon should be avoided, and 
any fluid or electrolyte imbalance should be corrected 
beỉore conưast media are gịven. Particular care is needed in 
padents with multiple myeloma since dehydratìon resulting 
hom use of contrast media may cause preclpitation of 
protein in the renal tubules, leading to anuria and ỉatal renal 
íailure.

Caution is ako necessary in patients vyith severe 
hypertension, advanced cardiac disease, phaeochromo- 
cytoma, sickle-cell disease, or hyperthyroidism or epilepsy, 
and in đebilitated, severely ill, very old, or very young 
patients.

Amidotrứoates and other hypertonic contrast media are 
neurotoxic and should not be given intrathecally; patients 
with subarachnoid haemoưhage may be at risk with any 
intiavascular use. Intravascular contrast media should also 
be used with caution in any patient with ocdusive vascular 
disease. Iodinated contrast media should not be used ỉor 
hysterosalpingography in the presence of iníection or 
inAammadon of the pelvic cavity, nor during menstruatìon 
or in pregnancy (although any abdominal radiography

should be avoided during pregnancy because oỉ the risks of 
radiatìon to the íetus).

Iodine-containing contrast media may interíere vvith 
thyroid hmction tests. There may also be interíerence with 
blood coagulation tests and certain urine tests.

Breast ỉeeding. No ađverse eữects have been seen in 
breast-íeeding iníants whose mothers were receiving ami- 
dotrizoates and the American Academy of Pediatrics con- 
âders1 that they are thereíore usually compatible with 
breast {eedỉng.

I. Ameriain Aademy of Pediatiics. The transỉer oỉ drugs and other 
chemỉcaỉs into human mỉỉk. Pediaờia 2001; 108:776-89. [Retứed May 
2010] Correction. ibid.: 1029. Aỉso available ac bttp://aappolicy. 
aappubỉỉcatỉOĐS.org/cgi/comem/ỉulỉ/pedỉatxỉcs%3bỉ08/3/776 (accessed
27/03/06)

Neonates. Although amidotrizoates may be used in the 
manạgeinent oỉ some íorms oí intesdnai obstruction (see 
p. 1581.3), meglumine amidotrizoate was conãdered1 a 
posáble contributory ỉactor in the deaths of 2 inỉants who 
developed bowel necrosú, perỉoration, and peritonitis after 
its use for meconium ileus.

1. Leonỉdas JC  tí ai. Possible adverse eổects of methylglucainỉne 
(fiatrizoate compounds on the bowel of newbotn ỉníants wỉth meoonium 
Ỉleuỉ. Raẩùlogy 1976; 121: 693-6.

Pharmacokinetics
Amidotrizoates are very poorly absorbed hom the 
gastrointestinal traa. Amidotrizoates in the árculaáon are 
not ngnihcantly bound to plasma proteins. If renal hmction 
is not impaứed, unchanged amidotrizoate ỉs rapidly 
excreted by glomerular hltration; over 95% of an 
inoavascular dose is reported to be excreted in urine vrithin 
24 hours, and about 1 to 2% of a dose may be excreted in 
íáeces. Trace amounts may be detected in other body Đuids 
induding tears and saliva. Faecal excretion may increase to 
10 to 50% Ũ1 severe renal impainnent. The halí-liỉe of 
amidotrúoates has be en reponed to be 30 to 60 minutes, 
which can íncrease to 20 to 140 hours in severe renal 
impaỉrment. They are removed by haemodialysis and 
peritoneal dialysis.

The amidotrizoates cross the placenta and are distributed 
into breast milk.

Preparations
Propnetory Praporations (details are given in Volume B)
Skigle ingradiant Preparotíons. Ar0 .: Angiograhna; Densopax; 
Gastropaque Iodo; MD-76; MD-Gasưovievv; plenigraí; Temistac 
Tomoray 76C; Triyosom; Urograẵna; Urovisona; X-Graf C; X- 
Grat AustraL: Gastrograhn; MD-76f; MD-Gastrovievv; Urogra- 
Bn; Austria: Gastrograũn; Peritraỉt' Belg.: Gastrograhn; Urogra- 
fine; Braz.: Hypaque-M; Hypaque; UrograBna; Canad.: Gastro- 
grafin; Hypaque-M+; Hypaquet; MD-76+; Reno-Dipt; Renot; 
Renocalỷ; Chữe. Angiovistt; Relỉev 76%; Reliev; Ckùur. Angio- 
grafín ịịií&iĩĩ); Dentn.: UrograSn; Fin.: GastrograBn; Fr.; Gas- 
trograhne; Radioselectan; Ger.: Ethibloct; Gastrograhn; Gastro- 
lux; Peritrast; Urolux Retro; Gr.: GasnograSn; UrograSn; 
Hung.: Gastrograhn; Peritrast' índỉa: Angiograhn; UrograRn; 
IrL: Urograhn; ItaL: Gastrograũn; Neth.: GastrograSn; Urogra- 
ũn; Norw.: Gastrograũn' NZ: GastrograSn; Urografữu PorL: 
GasơograAna; Urografina; Rui.: Trazograph (Tpa3orpaệ); Triom- 
brast (TpHOHỂpacr); Urograũn (yporpaỘHH); S.Afr.: Gasưograũn; 
Urograãn; spain: GastrograGn; Pidograff; Plenigrat Radialar 
280; Trazograff; Uro AngiograCnt; Urogra&n; Swed.: Gastrogra- 
fin; Urograhnt; Switz.: Gasơograũn; Gastrolux; Turk.: Urogra- 
fin; Urovideo; Uravist-Angiograíin; UK: Gasưograũn; Hypaque; 
Urograữn 150; ukr.: Trazógraph (Tpa30rpatịi)t; USA: cỹstogra- 
fin; GastrogiaBn; Hypaque-M, Hypaque-76f; Hypaquet: MD- 
76; MD-Gastrovievy; Reno-Mt; Renografint-
Multi-ingradient Proparotions. Canad.: SìnograAn; Ịnditr. Con- 
trastin; Iri: Gastrograhn; USA: SinograSn.
Pharmacopoód Preporotions
BP 2014: Meglumine Amidotrizoate Injection:
USP 36: Diatrizoate Meglumine and. Diatrizoate Sodium 
Injection; Diatrizoate Meglumine and Diatrúoate Sodium 
Solution; Diatrizoate Meglumine Injection; Diatrizoate Sodium 
Injectíon; Dlatrizoate Sodium Soludon.

Baríum SuKate
Barii-sũlfeè Bani Suiphas;. Bario sulfatas;:Bariụm Sulfiiricum;: 
Bariurrv Sulphate;Bariumsulfaani;y,Bariumsójfạt; .Báriuro-. 
szỊjlfặt; Ba ru siarczan; 8aryum • (Sulíate de); Baryum,sulfate: 
de;'srran &amatý;-Sulfótõ'đeí)arìĐĩ'Gypbộaỉ:6apnfl. *

.Bak)4= ạ í ^ 4 *
'C A S  ̂ 7 2 7 4 3 - 7 .^
'Ạ TC - {a- , „  ' •

Pharmacopoeias. In Chừt., Eur. (see p. vu), Int., Jpn, us, and 
V ỉe t

Ph. Eur. 8: (Barium Sulíate). A Sne, vvhite potvder, free 
hom gritty partides. Practìcally ứisoluble in vvater and in

organic solvents; very slightly soluble in adds and in 
Solutions oỉ alkaii hydroxides.
USP 36: (Barium Sulíáte). A fine, white, odourless, bulky 
powder, hee hom grittiness. Practìcally insoluble in water, 
in Oĩganic solvents, and in Solutions of adds and of alkalỉs. 
pH of a 10% w/w aqueous suspension is betvveen 3.5 and 
10.0.

Uses and Administration
Barium sulíate is used as a tadiographic contrast medium 
(p. 1580.1) for X-ray examination of the gastrointestinal 
traa involving single- or double-contrast techniques or 
computed tomography.

The dose ol barium sulỉate is dependent upon the type of 
examinadon and technique used. In the UK typical doses 
and concenữatíons used for examination are:
• oesophagus: up to 150mL of a 50 to 200% w/v 

suspensìon given orally
• stomach and duodenum: up to 300 mL oi a 30 tò 200% 

w/v suspension given orally
• small intestine: 100 to 300ml, oí a 30 to 150% w/v 

suspension given orally
• colon: 200 mỉ. to 2 litres oi a 20 to 130% w/v suspension 

given as an enema
A suspension containing 1.2 to 2.2% may be used in 
gasữotntesónal computed tomography.

In the USA, suspensions containing up to 230% w/v 
barium sulỉate may be used; lower concentrations are 
available for use in computed tomography and usually 
contain about 1 to 2% w/v.

For double-contrast examination, gas can be inrioduced 
into the gastroíntestinal Qact by ũsing suspensions of 
barium sulíate containing carbon dỉoxỉde; separate gas- 
produdng preparations based on sodium bicarbonate are 
also available. Air given Via a tube may be used as an 
alteraative to carbon dioxide.
Reviews.

1. NoUn DJ, TraHl z c  The current role oí the badum examination o í the 
small Intesdne. ain  Rađiot 1997; 52; 809-20.

2. Mendelson RM. The role of the barium enema ỉn the dỉagnosis of 
CDỈOTCCUỈ neoplaỉia. Auarala Radìoỉ 1998; 42: 191-6.

3. de Zwart IM. a  ăl. Bui um enema and endoscopy for the detectlon oi 
coỉorectal neoplasia: sensitivity, spedíỈGty, complỉcations and its 
determinaim. ơirt RiuBaí 2001; 56:401-9.

4. Rubesin SE. Magllnle DD. Double-contxas: barium enema tedmique. 
Rũẩiol ơỉn Hortk Am 2003; 41: 365-76.

5. 0'Connor SD, Summen RM. Revisiting oral barium sulỉate contrast 
agents. Acai Radiol 2007; 14: 72-80.

6. Canon CL Is there still a role for double-contrau baiìum enema 
exanúnadoo? ơm  Gastmaưtiul Htpatơl 2008; 6: 389-92.

Inhissusceplion. Contrast media enemas and ultrasound 
are both used in the diagnosis oỉ intussusceptíon, a condỉ- 
tion in iníants where part oí the intestine prolapses into 
the lumen of an adjacent part causing an obstruction.1'3 
However, some consider ultrasound to be superior for 
diagnosis and reserve enemas for the therapeutic reduc- 
tion of ỉntussusception. Reduction is achieved as a result 
of the bydtostadc pressure of the enema pushing the 
intestine back into its natural positíon. Although there is 
extensive experience using barium enemas íor reductíon 
some centres preíer to use water-solubIe contrast media so 
as to minimise the risk of Chemical peritonitiỉ ư períora- 
tíon of the bowel occun. Other agents used instead of bar- 
ium íor reducdon indude air enemas or ultrasound guided 
saline enemas, both of vvhich avoid or reduce radiographic 
exposure. Surgery is indicated when enema therapy lails 
or is considercd unsuitable.

1. del-PoíO 0. tí aỉ. lntususceptỉon ỉn chUdren: current concepts ỉn 
dỉagnosis and enema reductỉon. ĩtadiographia 1999: 19: 299-319.

2. Sorantín E, Undbichler F. Management of intussusception. Eur Rũdioi 
2004; 14 (suppl 4): LỈ46-LỈ54.

3. Waseem M. Rosenberg HK. Intussusception. Pediatr Emerg Qart 2008; 24: 
793-800.

Adverse Effects
Because barium sulíate is almost insoluble it lacks the severe 
toxicity. charaaeristic of the barium ion; deaths have 
occurred in patíents given the more soluble barium sulũde 
in errot for ứie suhate.

Consdpatìon may occur after oral or rectal barium 
sullate; impactìon, obstructìon, and appendidtis have 
occurred. Surgical removal of {aecaliths has sometimes been 
necessary. Cramping or diarrhoea have also be en reported. 
Venous intravasatìon has led to the ỉoimatìon of emboli; 
deaths have occurred. Períoratíon of the bovvel has led to 
peritonitís. adhesions, granulomas, and a high mortallty 
rate.

ECG abnormalitíes have occurred during the use oi 
bariurn sulỉate enemas.

Acddental aspiration into the lungs has led to 
pneumonitís or granuloma íormatíon.

HypersensHivily. A survey of hypersensitivity reactíons to 
barium preparations ỉound that although barium is inert 
many of the addỉtíves used in ỉormulation have the poten- 
tial to cause reacdons.1 Of 106 reactíons reported or íound

The Symbol t  denotes a preparatìon no longer actively marketed

http://www.bmj.com/cgi/
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in the ỉiterature, 61% involved the skin and only 8% the 
respiratory tract; unconsdousness was reported in 8% of 
cases. In view of the írequency oi use of barium prepara- 
tions, su ch adverse reactions must be very rare, but radiol- 
ogists should be avvare that they might be sometvhat more 
conunon than was ụsually appredated. A number of 
seveie reactìons assodated with the use of barium enemas 
supplied with an inílatable latex cuữ may have been due 
to lêaching of componentỉ hom the latex.1

1. Janower ML. Hypersensitívỉty reactíons aíter barium studies oí ihe 
upper and lơwcr gastroíETestìnai tiacL Radiobsy 1986; 161:139-40.

2. Mghtíngaie SL. Severe advene reactỉonỉ co baríum enema procedures. 
JAMA 1990; 264: 2863.

Precautions
Barium sulỉate should not be given to patientỉ with 
intestinal obstruction and care is needed in those with 
conditions such as pyloríc stenosis or Iesions that may 
predispose to obstruction. Adequate hydration should be 
ensured after the procedure to prevent severe constipation.

It ũ  contra-indicated in patỉems vvith gastroimestinai 
períoration, and should be avoidcd, particularly when given 
rectally, in those at risk of perioration. such as paóents with 
acute ulcerative colitis or diverticulitis and after reaal or 
colonic biopsy, sigmoidoscopy, or radiotherapy.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassiCes barium sulíate as 
not porphyrinogenic it may be used as a drug of flrst 
choỉce and no precautionỉ are needed.1

1. The Drug Database íor Acute Porphyria. Avaỉỉable at: http://www. 
drugs-porphyria.org {accessed 18/10/11)

Preparatíons
Proprietary Prcporahons (deiails are given ỉn Volume B)

Sỉnglo ngrMiBont PnGporahons- Arg.: Barigraí; Bario; Barioíarma; 
Barosperset; E-Z-Cac Entero VU: Gastropaque; Novopac Opd- 
Up: Scheribar Tlxoban Top-Cac AustrÕL: Medebarỹ; Medes- 
can+; Austrừc. Micropaque: Prontobario: Scannotrasc Belg.: H- 
Z-Paque: Micropaque; Microtrast; Polibar Braỉ.: Bariogel; 
Canad.: Anatrastt; Baricont; Barobagt: Barocatt; Barosperset; 
Cheetaht: Bnhancertt Enterovut; Enưobart; Bntroeaseỷ; Eso- 
barh Esopho-Cat+; Plo-Coatt; Inưopastet; Liqui-Coat HD+; 
Medebar Plust: Polibar Liquidt: Polibar Plus-b Polibar Rapidt; 
Prepcatt; Readi-Cat+; Ultra-Rt: Unibart; Chirur. Bei Ying ((ẵ 
S); Cz.: E-Z-Cat E-Z-HD; Micropaque; Micro tra st+; Poliban 
Denm.: Micropaque+; Microtrast; Mixobar Unicat; Fin.: Mixo- 
bar; Fr.: Micropaquc; Microtrast; Ger.: Barilux; Micropaque; 
Microtrasi; Gr.: Barilux Micropaque; Polibar ACB; Unibaryt-R; 
Bung.: E-Z-Cat; E-Z-HD; Micropaque; Miaotrasc Polibar 
Rapidt; Polibar IrL: Baiicat; Maxibar; Polibar; Israel: E-Z-Cac 
E-Z-HD; E-Z-Paque: Entero VU; Pollbar ACB; Polibar Plust; 
/tai: Prontobario; TAC Esotago; Neth.: BaricoL' E-Z-Cat: E-Z- 
HD; Micropaque; Polibar; Norw.: Mixobar; Port: E-Z-Cac E-Z- 
HD; Gastrobario; Micropaque; Microtrast: Polỉban Rus.: Bar- 
VIPS (Eap-BHnC); Spain: Barigrat Barilux; Bario Dưt: Disper- 
bariumt; Swed.: Mixobar; Switz.: CAT-Barium (E-Z-CAT); 
Microbar-HD (E-Z-HD); Micropaque; Polỉbar ACB; Thai.: Solo- 
top; Turk.: Bar-X-Ray; E-Z-Cac E-Z-HD; Opú-Up; Polibar; R-X; 
Rađyobarỉc Ultrabaric UK: Baritop; E-Z-Cac E-Z-HD; E-Z- 
Paque: Polibar Rapid: Poliban USA: Anatrastt; Baricont; Baro- 
cat; Barobagt; Barospeiset; Bear-E-Yum; CbeeTabt; Digibar 
E-Z-HD; E-Z-Paque; B-Z-Paste; Enecac Enemark; Énhancert; 
Entero VU; Entrobart; Epí-C; Flo-Coatt; HD 200 Plust; HD 
85+: Intropaste+; Liqui-Coat HD+; liquipake; Medebart; 
Medescan; Polibar; Prẽpcat+: Readi-Cat; Scan C+: Tomocat+: 
Toncgugt; Tonopaquet; Varibar; Venez.: Barin.

MuK ngradMnt Prapumhons. Turk.: Radyobarit-Double Con- 
trast

Pttonnocopoetd PreparaiKins
BP 2014: Barium Siứphate for Suspension; Barium Sulphate Oral 
Suspension;
USP 36: Bailum Sulíate íor Suspenáon; Barium Suỉíate Paste; 
Barium Sulỉate Suspenãon; Barium Sulíate Tablets.

Ferrỉstone IBAN, USANI
‘Pernsteno; XDeppvtaeH.
QH„N03S,(FeÁ)aàs 
CÃS —  ÌSS773-56-V' ' 1 •
ATC— V08CBÓ2. •
Aĩtỵẹt:-rý'CM)8CB02
Descriptlon. Fenỉstene contains about 23.4% of Fe.

Proft7e
Fenỉstene consists of iron territe crystals carried on 
monosized spheres of cross-linked poly(ammonium 
styienesulíonate). It has superparamagnetic properties and 
has been used orally as a magnetic resonance conơast 
medium (p. 1580.1) ÍOT imaging oỉ the abdomen.

Preparcrtions
Proprietary Prapomtions (details are given in Volume B) 
Single iny đenl PreporoHons. Gr.: Abdoscan.

Ferucarbotran IBAN, USANI
Peưlxan; Feruarbotrạno; SHU-555A; 2K-132281 T". ” ; !

ProfìỊe
Perucarboữan is a colloidal aqueous suspension of iron 
oxide (magnetite and maghemite) partides coated with 
carboxydextran. It has superparamagnetic properties and is 
used similarly to terumoxides (belovv) as a magnetic 
resonance contrast inedium (p. 1580.1) for únaging oỉ the 
liven the parũdes are taken up by the reticuloendotheBal 
System of the liver and spleen and provide contrast 
enhancement. It is given intravenously as a solution 
containing 28 mg/mL of iron. The usual dose is 0.9 mL for 
patients vveighing less than 60 kg and 1.4 mỉ. for patỉems 
weighing 60 kg and over.
Relerences.

I. Rcimer p. Balzer T. Ptrrucarboiran (Resovíst) : » new clinically approvcd 
RES-spetííìc comrasi agent for contrast-enhanccd MRỈ oí the liven 
propcnies. dinical developmem. and Applications. E u r  R a r ib i 2003; 13: 
1266-76.

Preparatíons
Proprietary Preparaiions (detaíls are given in Volume B)
Single-ingredtent Preparotions. Austria: Resovist; Belg.: Reso- 
VÍSI+: Cz.: Resovistt: Fr.: Cliavisit; Ger.: Resovist+; Gr.: Reso- 
vist; lial.: Resovist; Neth.: Resovistt; Norw.: Resovistt; Port.: 
Resovist+; Spain: Resovistt; Sweđ.: Resovisit; Switz.: Reso- 
vistf.

Ferumoxỉdes IBAN. USANI
AMI-25; Perumóxidos.
(FeAWF«0»,
C4S — 119683-68-0.
UNII —  G6N3J0SW 84.

Uses and Administration
Ferumoxides consists of colloidal partides of magnetite 
(iron oxide). ỉt has superparamagnetic properties and is 
used as a magnetic resonance conưast medium (p. 1580.1) 
for ứnaging of the liver; the partides are taken up by the 
reticuloendothdial System of the liver and spleen and 
provide conưast enhancement. It is available as a 
suspension containing 11.2 mg/mL of iron. vvhich should 
be diluted in 100 mỉ. of glucose 5% belore use and given 
intravenously over at least 30 minutes. The dose is 
expressed in terms of iron. In Europe, the usual dose is 
840 micrograms/kg; in the USA, a dose of 560micro- 
grams/kg iỉ used.

Reíerence to the use of íerumoxides followed by a 
gadolinìum-based conưast medium.'

ỉ. Qayyuns K ttà i. Deiecũon oí hepatoceỉỉular ordnom a by íenunoxides- 
eahanced MR imuging in diThosis: incremental vaỉue oí dynamic 
fadoBnhjm -cnhancem ent. J  M a g n  R tS ù n  ĩ tn a g in Ị  2006; 23: 17—22.

Adverse Effects and PrecauHons
The most common adverse eíỉects vvith ỉerumoxides are 
pain, vasodilatation, and hypotension; paraesthesia may 
also occur. Hypersensitiviry reactions have developed. 
Extravasation may lead to discoloratìon of the sldn around 
the injection site. Perumoxides should not be used in 
patients with knovvn hypersensỊtivity to ứon and should be 
used with caution in patients vvith iron overload dlsorders.

Preparations
Propríetary Preporabons (detaiỉs are given in Volumc B)
Sỉnglc n^vdnnt PrBporolvons* Austrùr. Endorem; Belg.: Endor- 
em+; Dertm.: Endoremt; Fũr.: Endoremt; Fr.: EndoremỶ; Ger.: 
Endoremt; Gr.: Endorem; Irt: Endorem: ItaL: Endorem; Jpn: 
Feridex+: Nettu: Endoremt; Norw.: Endoremt; Port.: Endorem; 
Spain: Endoremt; Swed.: Endoremt; Switz.: Endòrem+; Turk.: 
Endorem; USA: Feridex.
Phormocopoeiol Preporohons
USP 36: Perumoxides Injectíon.

Ferumoxsil (BAN. USANI
AMM 21; Fenjmoksiili; Ferumoxil; Férùrhoxsii; Fehjmoxsilum; 
(BepyMOKCMn.
C4S — Ỉ7Ỉ544-35-7.
ATC — V0SCB0Ì.
ATC Vet — QV08CB01.
UNII — 6HN9H13XS.

Uses and Administratìon
Ferumoxsil consists oỉ a silicone polymer bonded to colloidal 
partides oí magnetite (iron oxide). It has superparamagnetic 
properties and is used as a magnedc resonance contrast 
medium (p. 1580.1) íor imaging oỉ the gastrointestỉnal tract; 
the partides remaỉn in the stomach and intestine when 
given orally or rectally and provide contrast enhancement 
It is given as a suspension containing 175 miaograms/mL of 
iron. The usual dose is 600 to 900 mL orally, or 300 to 
600 mL rectally.

Adverse Eữects and Precautíons
The most common adverse eỉíects with {erumoxsil are 
diaưhoea, nausea, vomiting, and abdominaỉ paỉn; oral 
paraesthesia has also been reponed. Ferumoxsil ỉhould be 
used with caution in patients vvith iron overload disorders.

Preparatìons
Proprietary Preparotions (details a re  given in  V olum e B)

Single-ingredìent Preparations. Austría: Lum irem : D enm .: Lumi- 
rem ; F in .: Lum irem ; F r.: L um irem ; G er.: Lum irem ; Ita l.: Lum i- 
rem ; N eth .: Lum irem ; P ort.: Lum irem : Sured.: Lum irem ; USA; 
G astrom ark.

Pbormocopoeial Preparations
USP 36: Ferum oxsil Oral Suspension.

Ferumoxtran-10 IUSANỊ 

AMI-227; BMS-130549; Code 7227.
CAS — 189047-99-2.

Pro/Ị7ẹ
Ferumoxtran-10 consists of colloidal partides of magnetite 
(iron oxide) coated vvith a low-molecular-weight dextran. It 
has superparamagnetic properties and has been investigated 
as a magnetic resonance contrast medium íor imaging of the 
lymphatic System.

Gadobenic Acid ÍBAN, riNNi 

Acide Gadobénique; Ácido gadobénico; Acidum Gadobe- 
nicum; B-19036; Gadobénico, ácido; Gd-BOPTA; raqoóeHO- 
B3fl Kncnoxa.
Dihydrogen [(±)-4-carboxy-5,8,ll-tris(carboxymethyl)-1- 
phenyl-2-oxa-5,8,1 l-triazatridecan-13-oato(5-)]gadoỊinate(2- 
).
CjjH2gGdN30 , ,=667.7 
CAS — 113662-23-0.
ATC— V08CA08.
ATC Vet — CNQ8CA08.

Meglumine Gadobenate IBANM, dNNMi 

B-Í9036/7; Gadobenaattidimeglumiini; Gadobenatdimeglu- 
min; Gadobénate de Méglumine; Gadobenate Dimeglumine 
(USAN); Gadobenato de meglumina; Gadobenatum 
Dimegluminum; Meglumini Gadobenas; MernyMMHa FáflO- 
6eHaĩT
C22H2#GdN30T,^C7H,7N0 s=) 0582 
CÃS— 127000-204. ' ■■■■'
ATC — V08CA08 
ATCVet — CV08CA08.
UNII — 3Q6PPC19PŨ

Uses and Administration
Gadobenic add is an ionic gadolinium chelate with acnons 
and uses similar to those oỉ gadopentetic add (p. 1586.1). Ịt 
has paramagnedc properties and iỉ used as a magnetic 
resonance conơast medium (p. 1580.1). It distributes 
mainly into extracelỉular Duíd, but does not cross the blood- 
brain barrìer, and is used in imaging oi the liver and CNS, 
and in magnetic resonance angiography to detect narrovvmg 
or obstruction of the abdominal or peripheral arterìes.

Gadobenic add is given intravenously as the meglumine 
salL It is available as a solution containíng tneglumine 
gadobenate 529mg/mL (0.5 mmol/ml.). Usual doses by 
body-vveight (or imaging are:
• liven 0.1 tnL/kg (0.05 mmoỉ/kg)
• brain or spine: 0.2 mUkg (0.1 mmol/kg)
• angiography: 0.2mL/kg (0.1 mmol/kg)

Adverse Eữects and Precautions
As for Gadopentetic Add, p. 1586.2.
Reíerences.

1. Kirchin MA. ei al. Saíery âssessmem oỉ gadobenate dimegỉumỉne 
(MuỉúHance): extcndcd dinicaỉ experience from phasc I studics to post‘ 
maiketíng surveillance. J Magn Reson ĩmagms 2001; 14z 281-94.

AD cross-reíerences reíer to entries in Volume A

http://www


Ferrỉstene/Gadoíosveset "Ịrisodium 1585

2. Sbellock PG. ữ  ai. Saiety oỉ gadobenate dỉmegỉumỉne (MuỉtìHance): 
summary oí ũndings from dỉnỉcaỉ studies and postmarketing 
surveiUance. ỉnvatRadioỉ 2006; 41; 500-9.

Pharmacokinetics
Gadobenate is rapidly distributed into the extracellular 
space after intravenous inịection. An elimination halí-lUe of 
about 1.2 to 1.7 hours has been reported. It is not 
metabolised and about 78 to 94% of a dose is excreted in the 
urìne within 24 hours; about 2 to 4% is excreted in the 
faeces.

Preparations
Proprietary PrcparnHons (details are given in Volume B)

Single-ingredient Preparations. AustraL: MuỉtỉHance; Austrúr. 
MultiHance; Belg.: MultiHance; CatuuL: MulúHance; Chinax 
MultiHance (Jliâ^); Cz.: MultiHance; Denm.: MultíHance; 
Pin.: MultiHance; Fr.: MultiHance; Ger.: MnltiHance; Gr.: Mul- 
óHance; Hung.: MultiHance; /ri: MultiHance; Israel: Multi- 
Hance; ỉtaL: MultiHance; Neth.: MultiHance; Norw.: Multi- 
Hance; NZ: MultiHance; PơrL: MultiHance; Singapore: 
MultiHance: Spain: MultiHance; Swed.: MultiHance; Switz.: 
MultiHance; Turk.: MultiHance; ỤK: MultìHance; USA: Multi- 
Hance.

Gadobutrol ỊUSAN. riNNỊ.
Gadobuơolũm; ZK-135079; rạfl0^Tp0Ji; 
{10-[(T/?S,2S/?)-2,3-Dihydroxý-’RHydroxỵrnethyl)propyl]- 
1,4,7, l0-tetraazacycỉododecane- T,4,7-triacetato(3-)}gadoli- 

.nium. . - ■ •
.C,gH31GdN4O<y=604.7 
CAS— 138071-82-6;,770691-21-9.
ATC — V08CA09. >
ATT Vet — QV08CA09.
UN IỊ — 1&1477Í02L.

NOTE. Protoviỉt is a trade mark that has been used íor 
gadobuơol.

Uses and Administration
Gadobuơol is a nonionic gadolinium chelate with actions 
and uses similar to those of gadopentedc add (p. 1586.1). It 
has paramagnetic propenies and is used as a magnetíc 
resonance contrast medium (p. 1580.1). It distributes 
maỉnly into exữacellular íluid, but does not cross the blood- 
brain barrier, and is used in imaging of the CNS, kidneys, 
and liver, and in magnetic resonance angiography.

Gadobutrol is available as a solution containing 
605mg/mL (1 mmol/mL). It is given intravenously. Usual 
doses for adults by body-weight are:
• cranial and spinal imaging: 0.1 mL/kg (0.1 mmol/kg). A 

second dose oí up to 0.2mL/kg (0.2mmol/kg) may be 
given vvithin 30 minutes if required

• kidneys and liven 0.1 mL/kg (0.1 mmol/kg)
• angiography: 0.1 to 0.3mL/kg (0.1 to 0.3mmol/kg) 
Children aged 7 years and older and adolescents may be 
given 0.1 mL/kg (0.1 mmol/kg) (orall the above indicanons. 
This dose may also be given to children aged 2 years and 
older in CNS ỉmaging.

A solution containing 302.5 mg/mL (0.5mmol/ml.) has 
also been used.
Reíerences.

1. Hupperu A. Rohrer M. Gadobutrol, 1  highly concentrated MR-imaging 
comrast ageni; its physicochemicai characteristics and the basỉs (or its 
use in contrast-cnhanced MR angiography and pcrtusion imaging. Eur 
R a d io i 2004; 14 {ỉuppi 5): M I2-M I8

Administration in children. Gadobutrol is licensed in the 
UK for imaging of the CNS, kidneys, and liver, and in 
magnetic resonance angiography. in children aged 7 years 
and older. ỉn the USA, gadobutrol may be used íor CNS 
imaging in children aged 2 years and older. For doses, see • 
Uses and Administration, above.

See also under Pharmacokinetìcs, below.

Adverse Eỉĩects and Precautìons
As íor Gadopentetic Add, p. 1586.2. Gadobutrol may 
prolong cardiac repolarìsation and should not be used in 
patients with uncoưected hypokalaemia. Caution is 
required in patients with severe cardiovascular disease, 
and in those with congenital long QT syndrome or a history 
oỉ drug-induced arrhythmias.
General reíerences.

1. Porsdng M, Palkowitsch p. Prcvalence 0< acute advene rcactions to 
gađobutrol—a highly concentrated macrocydic gadolinium chdate: 
reviei*of 14,299 padents bom observadonal (rials. B urlhalũllO lO : 74: 
el86-<192.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Potphyria Centre Svveden, dassiũes gadobutrol as not

porphyrinogenic it may be used as a drug of first choice 
and no precautions are needed.1

1. The Drug Database for Acute Porpbyria. Avaỉlable a t  bttp;//www. 
drugs-porphyria.org (accessed lS/10/11)

Pharmacokinetícs
Gadobutrol is rapidly distributed into the extracellular space 
after intravenous injection. Ít is not signiAcantly bound to 
plasma proteins. An elimination halMiĩe of about 1.8 hours 
has been reported. It is not metabolised and more than 90% 
of a dose is excreted in the urine within 12 houts; less than
0.1% is excreted in the íaeces.
Reíerences.

I. Hahn G. tt ai. Pharmacokmetics and saỉety of gadobuưol-enhanced 
magnetíc resonance iroagỉng in pedỉaưic patíents. Invat Raẩiol 2009; 44: 
776-83.

Preparations
Proprietary Preparations (details are given in Volume B)
Sngle-ingrec£ent Preparations. Austral: Gadovist; Austria: 
Gadovist; Belg.: Gadọvist; Bros.: Gadovist: CaruuL: Gadoviỉt’ 
China: Gadoviỉt (ỈD^£); Cr.: Gadovist; Denm.: Gadovist; Pừu: 
Gadovist; Fr.: Gadovist; Ger.: Gadovist; Gr.: Gadovist; Hung.: 
Gadoviỉt; IrL: Gadovist; ỊtaL: Gadoviỉt' Neth.: Gadoviỉt; Norw.: 
Gadovist; NZ: Gadovisc PorL: Gadovist; Rus.: Gadovist 
(raAOBHCT); S.Afr.: Gadovist; Spain: Gadovist SwecL: Gadovist' 
Switz.: Gadovist; Turk.: Gadovist; UK: Gadovist; USA: Gada- 
vist.

Gadodiamide (BAN, USAN, riNNì
Gadodiamid; Gadodiamida; Gadodiamidi; Gadodiamidum; 
GdDTPArBMA;S-041:;raflOflMaMvw:’ .:  .• . :. .. 
[W,W-Bis(.24(eafbo)cymethyl)E(methylcarbamoyl)methyl] 
aminolethỵl)glycinato(3-)]gàđolĩníum; a GomRlex of gadoli- 
nium wíth diethytenetriamine penta-acetic àdd bismethy- 
lamide= - •
Ci6H26.GdN508=573.7 . '
CÃS — 131410-48-5 (Qnhydrous gadodiamide); 122795-43-1 
Cgadodiamide hydrate).
ATC —  V08CA03.
ATC Vet — QV08CA03.
UNII— 84F6U3J2R6.

Pharmacopoeias. In us.
USP 36: (Gadodiamide). A vvhite, odourless, powder. Freely 
soluble in water and in methyl alcohol; soluble in alcohol; 
slightly soluble in acetone and in chloroíorm. Store in 
airtight containers.

Uses and Admìnìstration
Gadodỉamide is a nonionic gadolinium chelate with actions 
and uses similar to those of gadopentetic atíd (p. 1586.1). It 
has paramagnetic propertỉes and is used as a magnetic 
resonance contrast medium (p. 1580.1). It distributes 
mainly into extracellular Suid, but does not cross the bỉood- 
brain barrier, and is used in imaging of cranial and spinal 
structures, imaging oí the whole body, anglography and 
evaluatíon oỉ cardỉac períusion (sơess/rest testing and late 
enhancement), and mammography.

Gadodiamide is available as a solution containing 
287mg/mL (0.5mmol/mL). Usual intravenous doses by 
body-weight are:
• cranial and spinal imaging: for adults and children,

0.2 mL/kg (0.1 mmol/kg). Adults may be given a second 
dose of 0.4mL/kg (0.2mmol/kg) within 20 minutes ư 
required

• whole body imaging: for adults and children, 0.2 mL/kg 
(0.1 mmol/kg)

• kidneys: for àdults and children, O .lmL/kg 
(0.05 mmol/kg) may be adequate

• angiography: for adults, 0.2 mL/kg (0.1 mmol/kg)
• cardiac períusion in coronary artery disease: ỉor adults,

0.3mL/kg (0.15mmol/kg). For stress/rest testíng, this is 
given rapidly in 2 equally divided doses 10 minutes or 
more apart, the first dose being accompanied by a 
pharmacological sưess agent given Via a separate 
intravenous line

• mammogxaphy: 0.2 to 0.4mL/kg (0.1 to 0.2mmol/kg) 
Liposomal gadodiamide is under investigation for the 
adjunctive ữeatment of glioma, by aiding visualisation of 
the dỉstributíon of the antineoplastic topotecan.

Administration in children. Gadodíamide is licensed íor 
use in children bom 2 years of age in both the EƯ and the 
USA; it is used for cranial and spinal imaging and vvhole 
body imaging. For doses see Uses and Administration, 
above.

Adverse Effeds and Precautions
As for Gadopentetic Add, p. 1586.2. Inadvertent intrathecal 
use of gadodiamide has resulted in convuỉsions, coma, and 
dehtíts of sensory and motor nerve ỉunction.

Effeds on the pancreas. Acute pancreatitis developed in a 
patíent shortly aíter injection oỉ gadodiamide for hepatic 
imaging.1 Another patìent2 developed both acute pan- 
creatitís and acute renal íailure after use oí gadodiamide 
for angiography.

1. Terrỉ c  Sỗkmen s. Aaice pancrettỉtỉs inđuced by magnetỉc-resoiiaỉice- 
ỉmagỉng conơast agexu. Lanat 1999; 354: 1789-90. CorrectlotL ỉbuL 
2000; 355:660.

2. Schcnker MP. a aL GadoUnhim arteriography complioted by acute 
pancreatitỉs and acute renal M ure. J Vasc ờtíerv Radiữl 2001; 12: 393.

Interíeience wiih diagnostk tests. Gadodiamide may 
intertere with colorimetric methods ỉor measuring serum 
caltíum concentrations, resulting in ỉalseỊy low measure- 
ments. Severe pseudohypocalcaemia has been reported1'5 
aỉter the use of gadodiamỉde, partícularly in padents with 
renal impairment2 There ỉs also ỚI vitro evidence that a 
similar intetíerence may occur vvith gadoversetamide.1

1. Doorenbos CJ, <t oỉ. Severe pscudohypocalccmia aíter gadollnium- 
enhanced magncúc rcĩonance anglogrâphy. N En/1 J Mei 2Q03; 349: 
817-ia.

2. Prince MK, et aL Gỉdodiamíde adminiỉtradon causa ỉpuiious 
hypocakcmii. Ẵũdioloqy 2003; 227 439-44.

3. WlUứmi SP, n  al. Spurious hypocalcemla aber gadodỉamide 
adminbtiadOD. Mữỵo ữ in  Proc 2005; 80: 1455-7.

Porphyría. The Drug Database ỉor Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassihes gadodiamide as 
not porphyrinogenic it may be used as a drug oỉ first 
choice and no precautìons are needed.1

1. n ie  Diug Databaae tor Acute Potphyria. Avạdlable ae hrtp://www. 
drugs-poõphyria.org (accessed 18/10/11)

Renal impaừment. For the view that gadodiamide may 
carry a pártculảr'lisk of the development of nephrogenic 
systemic Abrosis in patỉents with renal impairment see 
p. 1586.3.

Pharmacokinetics
Gadodiamíde is rapidly đistríbuted into extracellular Đuid. 
About 96% of a dose is excreted unchanged in the urine 
yvithin 24 hours. An eliminatíon halỉ-liíe oỉ about 70 
minutes has been reported. Gadodiamide is not bound to 
plasma proteins. It is removed by haemodialysis.

Preparatìons
Preprietary Piepomliom (details are given in Volume B)

Singie-inqrectent Preparotiom. Arg.: Omniscan; AustraL:
Omniscan; Austrùr. Omnison; Belg.: Omniscan; Canad.: 
Omniỉcan; ơiũe: Omniscan; Oiina: Omniscan (R7Ỉ9Ỉ); Cz.: 
Omnỉscan; Denm.: Omniscan; Pôl: Omniscan; Fr.: Omniscan; 
Ger.: Omniscan; Gr.: Omniscan; Hung.: Omniscan; bí: Omnis- 
can; Israel: Omniscan; ItaL: Omniscan; Jpn: Omniscan; Neth.: 
Omniscan; Norw.: Omniscan; NZ: Omnisran; Pơrt; Omniscan; 
Rus.: Omniscan (OMHHcraB); Spaừi: Omniscan; Swed.: Omnis- 
can; Switz.: Omniscan; Turk.: Omniscan; ƠK: Omniscan; Ukr.: 
Omniscan (OuHHCKaH); USA: Omniscan.

Phonimcopoeiol Praporaiions
USP 36: Gadodiamide Injection.

Gadofosveset Trisodium IBANM, USAN, 4NNMI 
Gàdótbsveset trisổdícọ; Gadptbsvéset Tnsodique;.Gadofos- 
veseturri TrinảữiầrTi; MS-325 fgadòfosvèsetj; MS-32520; 
TpMHaTpiódL raflo<^oc?e3eT,; Ị ■,
Trisodlum ■ (A/-{2-[bis(cártx3xynnethyl)amino]ethy^W-{(Ị?)-2- 
[bis(cafboxymethyl)amino}-3-hydroxypropyl}glycine 4,4- 
diphenylcyclohecyl hydrogen phosphato(6-))ga£l,orinatẹ(3-). 
C33H38GdNJNa3Ol4P=957.9 . .
CAS •—! 201688-0l>8 (gơdaíosveset); 193901-90-5 (gadoừsve- 
set trisodium). ■ 1 '
ATC— V08GU1. ' - -
ATCVet— Q708€AĨ1 '
ƠN//.—  XM33Q67UVF1 (gadofósveset‘ữtsodium); 9430ZR8ZAN 
(anhydrous gpđọlởỉvẻset triịodium}. \ t

Prọfi/e
Gadoỉosveset isa gadolinium chelate used as a paramagnetic 
contrast medỉum (p. 1580.1) in magnetic resonance 
angiography. It binds to plasma proteins, parácularly 
albumin, and theieíore acts as a blood pool agent, allovving 
visualisatíon ọf the vasculature.

Gadoíosveset ũ  given by intravenous injection as the 
trisodỉum salt. It is available as a soludon containing 
gadoíosveset trìsodium 244mg/mL (0.25mmol/mL). The 
usual dose is 0.12mL/kg (0.03mmol/kg).
Reíerences.

1. Henncss s, Keadng GM. Gadolosvcset. ữrugs 2004; 44: 851-7.
2. Goyen M. Gadoỉosvcset-enhanad magnẽdc resonance angiography. 

vác Health Sừk ManaỊ 2008,- 4:1-9.

The Symbol t  denotes a preparation no longer actively marketed
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Preparatìons
Piupriatary Praparations (details are given in Volume B)

Single ingretCent Preparaíions. Austrùr. Ablavai; Bdg.: Vaso- 
vứtf; CantuL: Ablavan Vasovist; Cz.: Ablavac Denm.: Vaso- 
vistt; Pr.: Vasovistb Ger.: Ablavart; Gr.: Ablavart; Hung.-. 
Vasovist ItaL: Vasovistt; Neth.: Ablavart; Non¥.: Ablavart: 
PoL: Vasovist; PorL: Abiavan Spaỉn: Ablavart; Swed.: Abla- 
vart: Switz.: Vasovistt; Turk.: Vasovist: UK: Ablavar; USA: 
Ablavar.

Gadopentetk Acid /SAN, dNN/
Ađde. Gađopentétique; ‘ Ảcido gadopentético; Acidurh 
Gadópenteticum; Gadolinlum-OTPA; Gadopentético, ácido; 
fafloneHĩeTOBan Kncnoĩa.
Dihydrogen(N,N-bis{2-[bis(carbQxymethyDai7iino]ethyl}gly- 
dnato(5-))gadolinate(2-); a complex of gãdolinìum with 
diethylenetriamine penta-acetíc acid..
C14H2oGdN30 ,0=547.6 
C4S — 80529-93-7.
ATC — V08CA01.
ATC Vet — QV08CA01.
ỦNII — K2IỈ3DR72L

Meglumine Gadopentetate ỊBANM, riNNMỊ
Dimegiumine: Gadopentetate; Gadopentétate de Méglu- 
mine; Gadopentetate Diméglumine (USAN); Gadopentetate 
Meglumine; Gadopentétate méglumine; Gadopentetato de 
meglumina; Mèglurnini Gadopẽntetas; SH-L-451-A; Merny- 
MMH3 raAoneHTeraT.
C14Ha)GclN3O,o,(C7H,7NOs)2=938.0 
CAS — 86050-77-3.
ATC —V08ỮÌO1.
ATC Vet — QVD8CA01. 
um — RH248G8V27 ,

Pharmacopoeios. Chin. and us indude only as an injection.

Uses and Administration
Gadopentetíc add is an ionic gadolứúum chelate used as a 
contrast međium in magnetic resonance imaging 
(p. 1580.1). Gadolinium has paramagnetic properties that 
aãect the relaxivity oỉ hydrogen ions. increasing the signal 
intensity and thereíore enhandng the contrast bemeen 
tissues. Chelation of gadolinium teduces its toxidty while 
retaining its paramagnetic prơperties; it also aữects 
distribution within the body. Most gadolinium chelates 
đistribute ỉreely into extracellular ũuid but do not cross the 
blood-braln barrier, and they are particularly useíul for 
imaging the brain and assodated structures.

Gadopentetic add is given intravenously as meglumỉne 
gadopentetate ỈOT conưast enhancement in magnetic 
resonance imaging of cranial and spinal ĩtructures, and ot 
the vvhole body, it has also been used for evaluanon oỉ renal 
hinction. It is given by intra-aitiailar injection for 
arthrography, and has been used orally and rectally ÚI
iTnaging of the gastrointestinal tract.

For aanial, spinal, and vvhole body Lmaging, a solution 
containing meglumine gadopentetate 469.01 mg/mỉ. 
(0.5 nunol/mL) is used in the ỉollowing usual doses by 
bođy-vvright:
• cranial and spinaỉ imaging: for adults and children aged 

over 1 month, 0.2mL/kg (O.lmmol/kg) (but see ălso 
Precautions, belovv). A hirther dose oỉ 0.2 mL/kg 
(0 .1  mmol/kg) may be given Tvithin 30 minutes to adults 
and children aged over 1 year ư necessary; in adults this 
second dosemay be 0.4mL/kg (0 .2 mmol/kg). In speảal 
drcumstances a dose oi 0.6mL/kg (0.3 mmol/kg) may be 
used in adults.

• whole body imaging: for adults and chilđren aged over 1 
month, 0 .2  mL/kg (0 .1  mmol/kg); in ađuỉts and chiỉdren 
aged over 1 year ã dose oi 0.4mL/kg (0.2mmol/kg) may 
be needed in some cases to produce adequate contrast 
and in spedal drcumstances a dose oi 0.6mL/kg 
(0.3 mmol/kg) may be used in adults.

For arthrography a solutỉon containing meglumine 
gadopentetate 1.876 mg/mL (0.002 mmol/mL) is given to 
adults by intra-articular injection. The dose depends on the 
joínt bóng imaged; the usual range is ỉrom 1 to 2 0  m i 
although up to 50 mL may be given into the knee.

For imaging oỉ the gastrointestinal traa  a solution 
containing meglumine gadopentetate 9.38 mg/mL has been 
used, diluted ỉurther beíore use.

Adminislration in dtiUren. Gadopentetate is licensed in 
the UK for use in cranial and spinal imaging and whole 
body imaging in children (but see also Precautions. 
belovv). For doses, see Uses and Administration, above.

Adverse Effeds
There may be headache, nausea, vomiting, diTTÍness. and 
transient sensatìons o{ heat or cold or taste disturbances on 
injection oỉ gadopentetate or other gadolinium chelates. 
Rarely, convulsions, hypotenãon, allergic or anaphylactoid 
reactions, and shodc may occur. Paraesthesias and localised 
pain have also been reported. Transient elevarions of serum 
iron and billrubin values have been observed. Nephrogenic 
systemic Bbrosis may occur rarely in patients with renal 
impairment (see under Precautions, below).

General reíerences.
1. Nclson Y l^ tía l. CUnicai saíery oí gadopcmeuie dỉmegỉumỉne. Rtutioỉogy 

1995; 196: 439-43.

rate, and gadoteridol) should be made in consultation 
with the mother.

1. Schmiedl u , ứ  ữL Excretion of gsdopentetate dimcgỉumine ỉn huroan 
breasc mỉỉk. Am J RootíỊ 1990; 134: 1303-4.

2. Robky KM, ữ  a i Quantítaúve anaiysis oỉ gadopenteute dimegỉumỉne 
excrctcd in breast mỉỉk. J Magn Restm ỉmasing 1993; 3:131-2.

3. Kubỉk-Huch RA. đ  ứ . Gadopenteute dQmegiumine excretỉon in co 
buman breast mỉlk đuring ỉacution. Raắioiogy 2000; 216: 5554.

4. A n e n o n  Academy o i Pcdianlcs. Tbe m nsĩer ot drugs and oiher 
chemỉcaỉỉ ỉnto hunun miỉk. Ptấiatrừs 2001; 108:776-89. (Retỉred May 
2010] Correctìon. ibiẩ.; 1029. Aỉso avaỉỉabỉe at: http://aappollcy. 
aappúblỉcatỉ<ms.org/q0/contem/ỉuU/pedÌaaỉcs%3bỉO8/3/776 (aocessed 
27/03/06)

ỉ. MHRA/CHM. Gadolinium-containing contrast agents: new advice to 
mỉnimise the rỉsk oỉ nepbrogenic systemic Rbrosỉs. ữrug Sứfety ưpdoie 
2010: 3 (6): 3-5. Avaiỉable at: http://www.mhra.gov.uk/PubHcations/ 
Safaygu)dance/DnjgSaferyUpdafe/CON06S297 (accessed 22/03/10)

Effecb on the nervous System. Subacute encephalopathy 
has been reported1 in a vvoman vvho was given repeated 
doses of a gadolinium chelate for magnetic resonance ima- 
ging. It was suggested that renal impairment may have 
contiibuted to reiention oí gadolinium. with subsequent 
diỉíusion into the CSF.

1. Maramatcom BV. ct đi. Gadolinium cncephalopathy in a paiient with 
renai [ailure. Neurolúgy 2005: 64: 1276-8.

HypersensHivtty. Although rare. anaphylaaoid reactions 
have occurred with a number of gadolinium chelates.1 
Severe reactions have been reported with gadopentelate,2 
gadoterate,’4 and gadolendol., including a íatal reaaion 
wiứj gadopentetate.4 There has also been a repon7 of a 
se ve re reaction with gadoteridol in a patient vvho had pre- 
viously tolerated gadopentetate. Reacúons may occur 
despite premedicatìon with antihistamines and corticoster- 
oids.* Since such reacnons are unpredietable, UK licensed 
product inỉormation íor gadolinium chelates recommends 
that ỉadlities for resusdtaúon should be readily available 
when they are used.

1. Runge VM. Saíety oí approved MR contrast medỉa íor intravenous 
injectỉon. J Mữgrt Reson Imagìng 2000; 12: 205-13.

2. Tardy B, et ai. Anaphylaaic shock induced by intravenous gadopentetate 
dimegiumine. Lứnur 1992; 339:494.

3. Meuỉỉ RA. Maeder p. Liíe-chreatening anaphylaaoid reactỉon after rv 
injectíon of gadotcrate megỉumine. Am J Roentg 1996; 166: 729.

4. Beaudouin E, tt oỉ. Anaphylaccìc shodc ỉnduoed by gadoterate 
meghunine (DOTAREM). Aiừrg ìmmunol (Parừ) 2003; 35: 382-5.

5. Shellock FG. a  at. Adversc reaaion to intnvenouỉ gadoteridoL Radiữiogy 
1993: 189: 151-2.

6. Jordan RM. M ina RD. Fatal reaction to gadopemetaie dimeglumine. Am 
J RomiS 1995; 164: 743-4.

7. Wine RJ, Anzat LL Uĩe-chreatening anaphyỉaaoỉd reaaỉon aíter 
ỉnưavenous gadoiendd administraaon in a patieni who had previousỉy 
recdved gadopenteute dlmeglumine. Am J Neurtrađioỉ ỉ 994; 15: 523-4.

8. DiUman JR, ct ai. Allergic*like breakthrough reaaions 10 gadoiinium 
conưast agents aỉter cortìcostcroíd and anrihistamine premedicalỉon. 
Am J RooŨị  2008; 190: 187-90.

Precautìons
Gadopentetate and other gadolinium chelates should not be 
used in patients with severe renal únpairment (GFR less 
than 30mL/minute per 1.73mJ) or with acute renal 
impairment assoòated with hepato-renal syndrome or liver 
transplantation (see Renal Impairment, belovv). ỉt ỉhould be 
given with care to patients vvith moderate renal 
impaỉrment epilepsy, hypotension. or a history of hyper- 
sensitivity, asthma, or other alỉergìc respiratory disorders.
Although, with the exception of neonates, gadopentetate is 
Iicensed in the UK for use in iníants under 1 year of age. it 
should be used vvith cautíon because of theữ únmature 
renal (unction (see also Children, belovv). us lìcensed 
produa inỉormatíon considers that saíety and eỉhcaqt have 
not been demonstrated in those under 2 years of age. Some 
other gadolinium chelates may not be licensed for use in 
children (see under the individual monographs). Studies in 
vừro suggest a theoretical risk that enhancement oỉ 
magneúc moment by gadolinium cheiates might induce 
vaso-occlusive symptoms in patients with sickle-ceU disease, 
but dinical evidence is lacking. Care should be taken to 
avoid exưavasaúon. Gadopentetate may interíere wỉth tests 
oỉ serum iron or bilirubin concentrations.

Breast íeeding. Studies1'3 have shovvn that gadopentetate 
is distributed into breast milk in very small amounts; the 
total amount excreted in the milk vvithin 24 hours was 
less than 0.04% of the intravenous dose in all cases. No 
adverse eữects have been seen in breast-teeding inỉants 
vvhose mothen were receiving gadopentetic add and the 
American Academy of Pediatrics considers4 that it is there- 
fore usuatly compatible with breast íeeding. Hovvever, to 
minimise the risk of nephrogenic systemic (ìbrosìs asso- 
dated with gađolinium chelates in breast-íèeding iníants, 
the EMEA's Committee ỉor Mediónal Products for Human 
Use5 (CHMP) advises mothers to stop breast ỉeeding for at 
least 24 hours aỉter the use of high-risk agents (gadodia- 
mide. gadopentetate, and gadoversetamide). The dedsion 
of vvhether to continue or suspend breast íeeding for 24 
houn aỉter the use oỉ medium- (gadobenate, gadotosveset 
and gadoxetate) or lovv-risk agents (gadobuưol. gadote-

ữiildren. Aiter revievving the risk of nephrogenic systemic 
ỉ hbrosis assodated with gadolinium chelates. the EMEA's 
ị Committee for Medidnal Products for Human Use1 
ị (CHMP) contra-indicated the use o{ high-risk agents 
: (gadodiamide, gadopentetate, and gadoversetamide) in 
ị neonates. Furthermore, vvhen medium- (gadobenate. 
ị gadotosveset. and gadoxetate) or lovv-risk agents (gadobu- 
I troi, gadoterate. and gadoteridol) are used in neonates, or 
Ị when any gadolinium chelate is used in iníants. a single 
1 lovvest possỉble dose ỉhould be given and noi repeated for 
ỉ at least 7 days.
1 1. MHRA/CHM. Gadolinium-containing cunưast agcnis: new  advice 10
! m inimisc the rísk oí nephrogenic systemic nbrosii. Drug S a fe ty  Updau 
; 2010; 3 (6): 3-5. Available au http://www.mhnt.gov.uk/PublicaTions/

Safetyguidance/DrugSafetyUpdaie/CON068297 (accessed 27/04/10)

Myasthenia gravis. Acute deterioration oí myasthenia 
gravis has been reported' in a patient after imaging of the 
brain using gadopentetate.

1. Nordenbo AM. Somnier FE. Acuie deteríuraiion of m yasihenia gravỉs 
aỉĩer ímravenous adm iniỉtraúon of gadolỉnium-DTPA. L tm e ti 1992; 340: 
1168.

Porphyria. The Drug Oatabase íor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Svveden, classiĩies gadopentetic add 
as not porphyrinogenic; it may be used as a drug of íĩrst 
choice and no precautions are needed.'

1. The Drug Oaiabase íor Acute Porphyria. Avaiỉable at: h ttp://w w w . 
dm gs-porphyha.org (accessed 18/10/11)

Renal bnpairment. Nephrogenic systemic Đbrosis (nephro- 
genic ũbrosing dermopathy) is a rare condition that has 
been reported in patients with renal impairment. Use of 
gadolinium-containing contrast media appears to be a risk 
ía a o r1'3 most cases ha ve occurred with gadodỉamide 
given in high doses for magnetìc rcsonance angiography, 
but there have also been reports with other gadolinium- 
containing contrast media and vvith lovver doses. It has 
been suggested that the mechanism involves release of 
£ree gadolinium ions into the ússues,vand that the poten- 
tíal for this varies bervveen the diííerent gadolinium-based 
contrast međia available, with gadodiamide and gađo- 
versetamìde more likely to do so.4 The maơocyđic struc- 
mre of gadoteridol and gadoterate was thought to be less 
prone to this eílect, but íurther research is needed. A 
number of regulatory authorities induding the FDA,5 the 
MHRA,6 Health Canada,7 and the Therapeutic Goods 
Administratìon* (TGA) in Australia, advise that use of 
gadolinium-containing conưast media should be restricted 
in patients vvith severe renal impairment (GFR less than 
30 mliminute per 1.73 m2). The TGA contra-indỉcates the 
use of gadodiamide, gadopentetate, and gadoversetamide 
in such patients, vvhereas the FDA and Health Canada 
advise that all gadolinium-conuining conưast media 
should be avoided unless the diagnostic iníormaúon is 
essential and cannot be obtamed another way. The PDA 
gives a similar vvaming íor use in patients vvith acute renal 
ỉailure assodated with hcpato-renal syndrome or around 
the time of liver transplantation. More recently, the 
MHRA reported’ that, aher íurther revievv, the EMEA'S 
Committee íor Medicinal Products for Human Use 
(CHMP) contra-indicated the use of high-risk agents 
(gadodiamide. gadopentetate, and gadoversetamide) in 
those vvith severe renal impainnent; íurthermore, if use of 
a medium- (gadobenate. gadolosveset, and gadoxetate) or 
lovv-risk ageĩũ (gadobutrõĩ, gadoterate. and gadoteridol) is 
necessary, a single lovvest possible dose should be given 
and not repeated for at least 7 days (similar ađvice is also 
given for paóents in the perioperative liver-transplantation 
period). For those with moderate impairment (GPR 30 to 
59mL/minute per 1.73 m2), the CHMP advises that if use 
of a high-risk agent js necessary, a single lovvest possible 
dose should be given and not repeated for at least 7 days. 
The vahie oí haemodialysis 10 remove gadolinium-con- 
taining contrast media aíter use is unknovvn. The CHMP 
also advises that renal íunction should be tested in all 
patients receivmg high-risk agents, and is generally advisa-

All cross-reíerences reíer to entries m Volume A
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ble for those receiving medium- or low-risk agents, parti- 
cularly patíents aged 65 ycars or older.

ỉ. Peraxeỉla MA. Rođby RA. GadoUníum-induced nephrogeoỉc systemỉc 
Qbrosis in patỉents with Iddney dlsease. Am J  Med 2007; 120: 561-2.

2. Health Canada. Gadoỉĩnium-containing contrast agents and nephro- 
genỉc systemic Abrosis: update. Can A é/cm  Rtađ News 2007; 17 (4): 1-2. 
Also avaỉlabỉe ac http://www.hc-scgc.ca/dhp-mps/alOonnats/hpfl>- 
dgpsa/pdf/medefĩ/aưn-bcrỉ_vl7n4-eng.pdf (accessẽd 25/08/10)

3. Morcno-Romero JA. et aỉ. Nephrogenic systemic Bbrosís: a a se  serles 
suggesting gadolỉnỉum a$ a possỉble aetỉologỉcal ỉactor. Br J Dermatoi 
2007; 157: 783-7.

4. Penheld JG. Reiỉỉy RF. Nephrogenỉc systeraỉc ữbrosis risic is there a 
dỉHerence betwecn gadolinium-based contrast agents? Semin ữùtl 2008; 
21: 129-34.

5. FDA. Gadolinium-conttiiiiiầg contrasc agents ỉor magnetỉc resonance 
ỉmaging (MRI): Omnỉscan. OpdMARK, Magnevist ProHance. and 
MuỉtíHance (tssued 8th June 2006, updated 22nd December, 2006 and 
23rd May. 2007). Avaỉlabỉe ac http://www.fda.gov/Drugs/DrugSafetY/ 
Postm arketD rugS afe ty ln fo rm ation ỉo rP atỉen tsandP rov ỉders/ 
ucml42884.htm (accessed 24/08/10)

6. MHRA/CHM. GadoUnhim-comaining MRI conưast agents: nephrogenỉc 
systemỉc ữbrosỉs. Drug Safữy Update 2007; 1(1): 2-3. Available ac http:// 
www.mhra.gov.uk/home/idcplg7IdcS ervice*GET_FILE írdDocName*- 
CON203l801&Revỉ$ỉonSelectỉonMethodsLatestReleased (accessed 
14/07/08)

7. Health Canada. Assotíatỉon oỉ nephrogenỉc systemỉc ữbrosU/nephro- 
genic ãbrosỉng dermopathy (NSF/NFD) wìth the use of gadolinium- 
containing cooinst agents (ỉssued 9th March. 2007). Avaỉlable an 
hnp://wvvwJic-scgcã/dhp-mps/alUorniats/hpfb-dgpsa/pdf/medefl/ 
gadoliniuin.mh-aah-eng.pdf (accesed 18/03/09)

8. Adverse Drug Reactỉons Advisory Cơmmirtee (ADRAC). MRI scans with 
gadoỉinium-comainỉng contrast agems and the lỉsk of nephrogenic 
systemic ãbrosù—cautỉon in patỉents with renaỉ ỉmpairmenL Aust 
Adverse Dru$ R ua Buữ 2008; 27: 2. Aỉso avaỉỉable ac http://www.tga. 
health.gov.au/adr/aadrb/aadr0802^pdf (accessed 18/03/09)

9. MHRA/CHM. GadoUnium-containìng conuast agents: new advice to 
mỉnỉmise the rỉsk of nephrogenic systemỉc Sbrosis. Drug Safrty updau 
2010; 3 (6): 3-5. Avaiỉabỉe at: http://www.mhTa.gov.uk/PubUcations/ 
Safetyguiđance/DrugSafetyUpdate/CON068297 (accessed 22/03/10)

Pharmacokinetics
Gadopentetate is rapidly distributed into the extracellular 
space after intravenòus ũỹection. An elixninatìon half-life of 
1.6 hours has been reported. It is not metabolised and about 
90% oỉ a dose is excreted in the urine within 24 hotưs. It 
does not appear to bind to plasma proteins. A small amount 
is distributed into breast milk. Gadopentetate is removed by 
haemodialysis.

Preparatìons
Proprietary Prepararions (detailỉ are given in Volume B)
Single ingredient Preparotions. Arg.: Magnevisc Opadte; View- 
gam; AustraL: Magnevist; Austrùr. Magnegita; Magnevỉst; 
Beig.: Magnegita; Magnevisc Braz.: Magnevútan; Caruut: 
Magnevist; Chile. Magnevistant; Cz.: Magnegita; Magnetolux; 
Magnevist: Denm.: Magnegitat; Magnevist' Magnograt Fin.: 
Magnevist; Fr.: Magnegita; Magnevisc Ger.: Magnegìta; Mag- 
nevist; MR-Lux; Gr.: Magnevist; Hung.: Magnevisc India: 
Magnevist; /ri: Magnegita; Magnetolux; Magnevist Israel: 

■ Gado-MRt Magnetol; ItaL: Magnevist Mex.: Vievvgamt; Neth.: 
Magnegíta; Magnevistt; Magnograít; Norur.: Magnevist' NZ: 
Magnevist' Pkitipp.: Gadomin; Port.: Ceacont’ Magnegita; 
Magnevist; Rus.: Magnevist (MarHeBHCT); S.Afr.: Magnevist; 
Spain: Magnetolux; Magnevist; Magnograỉt; Swed.: Magnevist; 
Switz.: Magnevist' Magnograí; MR-Lux; Turk.: Magnevist’ UK: 
Magnevist; Ukr.: Magnilek (ManoueK); Tomovist (T om obhct) ; 
USA: Magnevist; Veneỉ.: Magnevistan.
Pbarmacopoeid Preparutioos
USP 36: Gadopentetate Dimeglumine Injection.

Gadoteric Acid IBAN, riNNi
Acide Gadotérique; Acido gadotérico; Acidum Gadotericum; 
Gadoteerihappo; Gadotérico, ácido; Gadotersỵra; Gd-DOTA; 
ZK-112004; raflOTepoBafl KnaiOTa.
Hydrogen [1,4,7,10-teffaazacydododecane-l ,4,7,10-tetraace- 
to(4-)]gadolinate{1-); Hydrogen [1,4,7,'10-tetrakis(cafboxyla- 
tomethyl)-1,4,7,10-tetra-azacydododecane-K4/VIgadolinate 
(1-).
C16H2SGdN«08=558.6 ■ -
CAS — 72573-82-1. . „ . .
ATC — V08CA02 ...
ATC Vet — QV08CA02. '
UNII — QVF9Y6955W. ■ v i , ;

Meglumine Gadoterate ÍBANM, riNNMỊ
Gadotérarts dé Mégíúmỉnè; ịGadoterate Meglumine ,(USAN); 

-Gadotecato. de megluminà; Meglumini Gadotetas; P-449; 
'MẹrnyMMHa ranoTepaT. ■ V -
; C ^ 2sN408,C7H17NC^Gd=7535 ^

Àịc -r, V08CAÒ2.' , . ; '.ị. Ạ  r '  ',4 .^ .
Àtc vet— QV08CAŨ2. : ĩ . - i’ * •

Uses and Administration
Gadoteric add ũ an ionic gadoỉinium chelate with actions 
and uses simiỉar to those of gadopentetic add (p. 1586.1). It

bas paramagnetìc properties and is used as a magnetic 
resonance contrast medium (p. 1580.1). It distributes 
mainly into extracellular Đuid. but does not cross the blood- 
bram barrier, and is used in imaging of cranial and spinal 
structures and of the vvhole body, and in magnetic 
resonance angiography.

Gadoteric aòd is given inttavenously as the meghimine 
salt. It is available as a solution containing meglumine 
gadoterate 376.9mg/mL (0.5mmol/mL). The usual dose in 
adults and children is 0.2mỉ./kg (O.lmmol/kg) by 
intravenous injection. A second dose of up to 0.4mL/kg 
(0.2 mmol/kg) may be given within 30 minutes ư necessary. 
For angiography, a dose of 0.1 to 0.2mL/kg (0.05 to 
0.1 mmol/kg) may be given, repeated ư requừed.

Admimstrotion in children. For doses oỉ gadoteric add in 
children, see Uses and Administtation, above.

Adverse Effects and Precautions
As for Gadopentetic Atíd. p. 1586.2.

HypersensHivity. For reports of anaphylactoid reactions 
with gađoterate, see under Adverse EBects of Gadopentetic 
Add. p. 1586.2.

Pharmacokinetics
Gadoterate is distributed into the extracellular space after 
inơavenous injectìon. It is not bound to plasma protelns. A 
plasma halMiíe of about 1.5 hours has been rcponed. It is 
not metabolised and about 90% of a dose is excreted in the 
urine within 24 hours.

Preparotíons
Propríetary Preparations (details are given in Volume B)

Sngle-ingredient Preparalions. Arg.: Dotarem; AustraL: Dotar- 
em; Austrùr. Artirem; Dotarem; Belg.: Artírem; Dotarem; Chile. 
Dotarem; Cz.: Dotarem; Denm.: Dotarem; Pin.: Dotarem; Fr.: 
Artirem; Dotarem; Ger.: Artữem; Do ta rem; Gr.: Dotarem; 
Hung.: Dotarem; IrL: Dotarem; Israel: Dotarem; ItaL: Do ta rem; 
Neth.: Artirem; Dotarem; Norw.: Dotarem; NZ: Dotarem; PorL: 
Dotarem; Rus.: Dotarem (HcrrapeM); Spain: Dotarem; Swed.: 
Dotarem; Switz.: Artirem; Dotarem; Thai.: Dotarem; Turk.: 
Dotarem; USA: Dotarem; Veneỉ.: Dotarem.

Gadoteridoi IBAN, USAN, riNNÌ
Gadotéridol; GadótendòJi;Gađqteriđolum; Gd-Hp-D03A; SQ- 
32692; raflOTẻpMfloiír,"Ị, ,  ’ 1.
(±)-[10-(2-Hydroxypropy1)-1,4,7;l 0-teừaazacydođodecane- 
1,4,7-triacetáto(3-)ígadoíinium; ' '
C l7H29GdN«07=558.7
CAS— 120066-54-8. .
ATC— V08CA04. -í -
ATC Vet — QV08CA04.
UNII — 0199MV6Ó9F. :

Pharmacopoeias. In us.
USP 36: (Gadotèridol). A white to off-white, odouiỉess, 
crystalline powder. Freely soluble in water and bi methyl 
alcohob soluble in isopropyl alcohol. Store in airtight 
containers. Protea from Iight.

Uses and Adm inistration
Gadoteridol is a nonionỉc gadolinium chelate with actions 
and uses similarto those of gadopentetic atíd (p. 1586.1). It 
has paramagnetic properties and is used as a magnetic 
resonance contrast medium (p. 1580.1). It distributes 
mainly into extracellular íluid, but does not cross the blood- 
brain barrier, and is used in 'imaging oỉ cranỉal and spinal 
sưuctures and of the whole body.

Gadoteridol is available as a solution containỉng 
279.3 mg/mL (0.5mmol/mL). The usual adult dose is 
0.2mL/kg (O.lmmol/kg) intravenously; for CNS imaging, 
an additional dose of up to 0.4 mL/kg (0.2 mmol/kg) may be 
given up to 30 minutes after the first ư necessary. A singie 
dose oỉ 0.2mL/kg (0.1 mmol/kg) is used in children ừom 6 
months oi age (see also below).

Administrarion in children. In some countries, gadoteridol 
is lỉcensed for use in children bom 6 months oỉ age; UK 
licensed produrt iníormation notes that experience is lim- 
ited in children between 6 months and 2 years of age, and 
advúes partícular cautíon u it is to be used ỉn thú age 
group. u s  licensed product iníormation considers that 
safetỹ and efficacý have not been demonstrated in this age 
group, and only indicates the product for imaging cranial 
and spinal structures in those aged 2 years and over. For 
doses see Uses and Adminỉstration, above.

Adverse Effects and Precautìons
As ỉor Gadopentetic Add, p. 1586.2 and p. 1586.2, 
respectively.
Revievvs.

1. Rtmge VM. Parker JR. Worldwide dinical safety assessment of 
gadoterỉdol injectỉon: « 1  update. Bur Radiol 1997; 7 (suppl $): 243-3.

HypersensHivHy. For a report oí an anaphylaaoid reaction 
with gadoteridol see under Adverse EBects oỉ Gadopente- 
tíc Add, p. 1586.2.

Pharmacokinetícs
Gadoteridol is distributed into extracellular ũuid after 
intravenous injectíon. About 94% oỉ a dose is excreted 
unchanged in the urine vvitbin 24 hours. An elbnination 
haư-Uíe of about 1.57 hours has been reported.

Preparations
Proprietary PreparaHons (details are given in Volume B)

Single ingredient Prepandions. AustraL: Prohance; Austria: Pro- 
hance; Belg.: Prohãnce; Canad.: ProHance; Cx.: Prohance; 
Denm.: Prohance; Fin.: Prohance; Fr.: Prohance: Ger.: Pro- 
hance; /ri: Prohance; ItaL: Prohance; Jpn: Prohance; Neth.: 
Prohance; Norw.: Prohance; Spain: Prohance; Swed.: Prohance; 
Switz.: Prohance; UK: Prohance; USA: Prohance.

Pharmaeopoeial Preparations
USP 36: Gadoteridol Injection.

Gadoversetamide (BAN, USAN, riNNi
Gadoyetsẽtamida; Gadoversétamide; Gadoversetamidum; 
MP-TÌ77; raflOBepceraMMfl.
{N,W-Bis[2-({(carboxymethyl)[(2-methoxyethy0carbamoyl] 
metliyl}amino)ethyQglydnato(3-))gadolinium. 
C20H54ÍSdNsOl(p66i;8 
C4S — 131069-91-5.
ATC — V08CA06. ....................
ATC Vet — (M8CA06.
UNII — RLM74T3Z9D.

Pharmacopoeias. In us.
USP 36: (Gadoversetamide). A white odourless powder. 
Frecly soluble in water. Store in airtight containers. Protect 
bom light.

Ưses and Administration
Gadoversetamỉde is a nonionic gadolinium chelate vvitb 
actions and uses similar to those oỉ gadopentetic add 
(p. 1586.1). It has paramagnetic properties and is used as a 
magnetic resonance contrast medium (p. 1580.1). It 
distributes mainly into extracellular fluid. but does not 
cross the blood-brain barrier, and is used in imagỉng of 
cranial and spinal structures and of the who!e body 
(particulariy to visualise the Iiver).

Gadoversetamide is available as a solution containing 
330.9 mg/mL (0.5mmol/mL). The usual dose is 0.2 mL/kg 
(O.lmmol/kg) intravenouỉly.

Adverse Effects and Precautions
As for Gadopentetìc Add, p. 1586.2.

Interlerence with diagnostic tests. Like gadodiamide (see 
p. 1585 .3 ), g a d o v e rse ta m id e  m a y  in te r íe r e  *vith co lo ri- 
metric methods for measuríng serum-caldum concentra- 
tions.

Gadoversetamide may also interíere with measurement 
of serum-copper, bon, and rinc concenơations.

Renal impairment. For the view that gadoversetamide 
may carry an increased risk of the development of nephro- 
genic systemic bbrosis in patients with renal ũnpairment, 
see p. 1586.3.

Pharmacokinetics
Gadoversetamide is distributed into the exơaceỉlular space 
aíter intravenous ưýection. It is not bound to plasma 
proteins. An elimination haU-lUe of about 1.7 houis bas 
been reported. It is not metabolised and about 95.5% oỉ a 
dose is excreted in the urine Tvitbin 24 hours. 
Gadoversetamide is removed by haemodialysis.

Preparatíons
Proprietary Preparatíons (details are given in Volume B)

Singie-ingradiant Preparations. Arg.: Optimark; AustraL: Opti- 
mark; Austria: Optimark; Belg.: Optimaik; Canad.: Optimark; 
Cz.: Optimark; Denm.: Optimarkt; Gr:: Optimark; Hung.: Opti- 
mark; IrL: Optimark; Neth.: Opómark; Norw.: Opúmark; PoL:

The íymbol t  denotes a preparation no longer actively marketed

http://www.hc-scgc.ca/dhp-mps/alOonnats/hpfl%3e-dgpsa/pdf/medef%c4%a9/a%c6%b0n-bcr%e1%bb%89_vl7n4-eng.pdf
http://www.hc-scgc.ca/dhp-mps/alOonnats/hpfl%3e-dgpsa/pdf/medef%c4%a9/a%c6%b0n-bcr%e1%bb%89_vl7n4-eng.pdf
http://www.fda.gov/Drugs/DrugSafetY/
http://www.mhra.gov.uk/home/idcplg7IdcS
http://www.tga
http://www.mhTa.gov.uk/PubUcations/
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Optimark; PorL: Optìmark; A u : Optimark (Oimoiapi); Spabr. 
Oprimark; Swcd.: Optimark; USA: Optimark.

PharmocopOMal PrapaniHans
DSP 36: Gadovetsetamide Iniection.

Gadoxetic Acid irtNN)
:/Wde-;Gãdc«étìque; Ậđdo^gadoxético; Ãcidurn GadoxetH 
cụrn;? Ổaâoxéticờ^^ácido;'- Gd-EOB-DTPA;'faflOKceTOBan 
Kncnará. -
Dihydrogen [AH(25)-2-[bis(carboxymethyl)amino]-3-(p- 
ethoxyphenyl)propyl}-AK2-[bis(carboxỳmethy0amihq]ethyl} 
,gỊyãnatoị5-)ígadóỊinate(2-).
C ạH ^N ẳO ,r=6ẹi5
CAS^:135326ríl-3(gadoxeticacid).
ÁTC— mCMO. ; .  ‘
ATCVet — QV08CA10. 
u m  —  3QJA87N40S.

Sodium Gadoxetate ỊHNNMI
Gadoxétate d e . Sodium; Gadoxetate Dlsodium (USAN); 
Gạdoxetate Sodium; Gadoxetato de sodio; Natrii Gadoxetas; 
ZK-139834; Haipỵiỉi ĩaflOKceTaT.
GaHÌGdNàNáíO,,=725.7 
CAS —  135326-22-6.
ATC —  V08CA10. ý-;:--1 
ATC Vet —  QV08CA10.
UNII —  HOY74VZEOM.

Uses and Administratìon
Gadoxetic add is an ionic gadolinium chelate with actions 
similar to those of gadopentetíc add (p. 1586.1). lt has 
paramagnetic properties and is used as a magnetíc 
resonance contrast medium (p. 1580.1). It is taken up by 
the Uver and excreted in bile and is used in imaging of the 
Iiver.

Gadoxetic add is given intravenously as the sodium salt. 
It is available as a solutìon containing sodium gadoxetate 
181.4 mg/mL (0.25 nunol/mL). The usual dose is 0.1 mL/kg 
(0.025 mmol/kg).

Adverse Effeds and Precautions
As loi Gadopentetic Add, p. 1586.2.

Pharmacokinetics
Gadoxetate is distributed into the extiacellular space aíter 
intravenous injection and is also taken up by the lỉver. It is 
less than 10% bound to plasma proteins. It is excreted in 
about equal amounts in the bile and in the urine. An 
elimlnation halỉ-liỉe ot about 1 hour has be en reported. 
Gadoxetate is removed by haemodialysis.

Preparatíons
Proprìotay Praponihoni (details arc given ỉn VoỊumc B)

Smgle-mgredient Preparabons. AustraL: Primovist; Austrũr. Pri- 
movist; Belg.: Primovise CaruuL: Primovist China: Prứnovist 
(# f tS ); Cz.: Primovist; Fih.: Primovist; Ger.: Primovisc Gr.: 
Primovist; Hung.: PrimovisC /ri: Primovist; /toi: Primoràc 
Neth.: Primovist; Norw.: Prũnovist Port: Primoviỉt' A u: Pri- 
movist (ĩlpHMOBiiCT); Spaitr. Primơvist; SwetL: Primovist; Switz.: 
Pĩimovist; Turk.: Primovist; UK: Primovist; USA: Eovist.

G a l a c t o s e  IUSANI
D-GalaCTc>pyrar)9se;lí;a-t>Galáetopyrano5e; Galactosa; .0 - 
Galaaose; Galâctosunri:: Galaktoosi; Galaktos; Galaktosa; 

.Gạlakrozé;Gạlakịóz; Galaktoza; ra/iaKT03a.
o .

CMj^S9-23Ỉ4'(chgạlaơose); 3646-73-9 (aripgaiaơoseị. 
ATC^rr VÕtf^úỹ08DA02 (miơoparticles oígalactasè). ;
A VOvồrý Ơ704CEŨ1; QV08DA02 (miaopartides oígalaữose). 
u m  — )àfíN3Q8DNE.

Pharmocopoeias. In Bur. (see p. vii). Also in USNF.
Ph. Eur. 8: (Galađose). A white or almost white, crystalline 
or Snely granulated powder. Preely soluble or soluble in 
waten very slightly soluble in alcohol.
USNP 31: (Galactose). A white, crystalline or Gnely 
granulated powder. Soluble in waten very slightly soluble in 
alcohol Store in airtight containers.

Prọtìlẹ
Gaỉactose is a naturally occurring monosacchạride used as 
an uỉtrasound contrast medium (p. 1580.2); dissolution oi 
galactose micropartides releases microbubbles oỉ air that 
provide echo-enhancement.

Galactose may be gỉven as a mỉcrobubble-miaopardde 
suspenãon prepared immediately beíore useby suspending 
3g oí galactose micropartídes in 13.5mL oỉ a solution 
containing 200mg/mL galaaose. When given transcervi- 
cally to enhance ultiasound imaging of the íemale genital 
tract, the usual dose is 2 to 5 mL, with additional doses oi 1 
to 2mL as requứed, to a maximum of 30 mL. When given 
Intravenously in echocaxđiography, the usual dose ú  4 to 
lOmL; iníants and children may be given the following 
doses according to age: neonates to 4 weeks, 0.5 mL; 4 
vveeks to 12 months, 1 to 2 mL; 1 to 5 years, 2mL. Adults 
and children, induding inỉants, may be given the maximum 
of 5 injections.

Similar suspensions of galactose. with palmitic add to 
stabilise the microbubbles. prepared immediately beíore use 
by suspending galactose micropaitides in vvater lor injection 
to concentrations of 200, 300, and 400 mg/mL are also used. 
When given intravenously to enhance ultrasound imaging 
of blood vesselỉ and in echocardiography, the dose and 
strength used varies depending on the procedure. When 
given as a bladder instillation íor dỉagnosis of vesicoureteral 
reílux in children, the 300mg/mL suspension is recom- 
mended; the volume used in inlants is 5 mL and in older 
children 10% of the measured bladder volume.

The dearance of galactose given intravenously has been 
used as a measure of liver íunction. Galaaose labeiled with 
carbon-13 (p. 2470.3) has also been used.

Administrotion in children. Galaaose is lìcensed for u$e in
infantỉ and children in echocardlography and ỉor diagnosis 
of vesỉcoureteral reílux. For doses, see Uses and Adminis- 
ưation, above.

Porphyrio. The Drug Database íor Acute Porphyria, com- 
piled by the Norwegian Porphyria Cenơe (NAPOS) and 
the Porphytia Centre Sweden, dassiSes galactose as not 
porphyrinogenic it may be used as a drug of first choice 
and no precautions are needed.1

1. The Dnig Daubase ỉor Acute Porphyria. Available at: hrtp-.//www. 
dmgs-poiphyria.org (accessed ỉ8/10/1 ỉ)

Precauiions. Prcparatìons that contain, or are metaboỉỉsed 
to, galaaosc may interĩere with thc rcsults ừom glucose 
tcsts (p. 2516.3). Overestimation of glucose rcsults may 
mask hypoglycacmia, resulting in the inappropriate use oỉ 
ínsulin.14 Licenscd product iníormation wams that galaa- 
ose should not be used for visualisation in patients with 
galactosaemia.

1. MHRA Medỉcaỉ devỉce alerL' rrí MDA/2007/0S8 issued 19th July, 2007. 
Avaỉỉable *v http://www.mhra.gov.uk/PnntPreview/Pubnca tỉ onSP/ 
CON2031807 (acccssed 01/07/08)

2. PDA. Imponant saíety ìníonnatíon on ỉmerierence with blood gỉucose 
measurement foQo'wing use oi paremeraỉ maỉiose/parenteral galaaose/ 
oral xyỉose-amtaỉnỉng Products (ỉssued November 2005). Avaỉlable ac 
h itp ://www.fda.gov/BioỉoficsBloodVacrines/SafetyAvailabUỉty/ 
uanl54213Jmn (ãccessed 24/08/10)

Preparations
Proprietary Preparations (details are given in Volume B)

Sngle-ingredienl Preparatiom. AustraL: Levovist; Ausưũr. 
Echovist; ĨT.I Echovistt: Levovistt; Ger.: Echoviỉt; Levovistt; 
Gr.: L-Vist; Levovist; Hung.: Echovist+; Israel: Echovìst; /toi.: 
Levovist NZ: Levovistt; Spaùt: Levovistt; Swed.: Echovist+; 
Switz.: Levovist-t; UK: Echovistf.

Muh-ingradient Preparahons. Inđiar. Osmovvin; ItaL: Reumilase.

lo b it r id o i  (SAN. riNNI
lobitridolum; iobiớidol; Jpbitridoli;,l?lo6mpMflo/i.
N//-Bis(23-dihydroxypropyl)-5-[2-0iydroxymeửiyl)hydraay-
lamido]-2,4,6-tnlodo-W//-<íimethylisophthalamid&
C2oHj,I3N309=8352 . .V
CAS — 136949-58-1. -
ATC — V08AB11:
ATC Vet — QV08AB11. 
um — 182ECHỈ4UH.

Proỉịle
Iobitridol is a nonionic monomeric iodinated radiographic 
contrast medium (p. 1580.1). It may be given intia venously, 
intra-arteiially, or by instillation into body cavides and is 
used in a wide range of procedures induding angiography, 
arthrography, cholangiopancreatography, and hysterosal- 
pingography. It is also nsed for contrast enhancement in 
computed tõmography.

It is usually available as Solutions containing 54.84 to 
76.78% of iobitrìdol (equivalent to 250 to 350mg/mL of 
iodine). The dose and sơength used varies depending on the 
proceduie and route.
Reíerences.

1. Petenón J. a  al. Rcsuhs of the saỉety and eííìcacy oỉ iobitridol Ến more 
than 61.000 pitients. Eur Raàiol 2003: 13: 2006-11.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria CỊentre (NAPOS) and 
the Porphyiia Cenưe Sweden, dassiGes iobitridol as not 
porphyrinogenic it may be used as a drug oỉ Brst choice 
and no precautìons are needed.1

1. The Dru( Oaubase íor Acute Porphyria. Available ac http://www. 
drugs.porphytia.ori (accessed lg /ló /l i)

Preparations
Proprietary Preporalions (details are given in Volume B)

Sùigle-ingredient Preparolions. Arg.: Xenetict; Xenetix; Austría: 
Xenetix; Betg.: Xenetix; Chũe: Xenetix; Cz.: Xenetix; Denm.: 
Xenetix; Pin.: Xenedx; Fr.: Xenetix; Ger.: Xenetix; Gr.: Xene- 
tix; Hung.: Xenetix; IrL: Xenetỉx; Israel: Xenetix; /to/.: Xenetix; 
Neth.: Xtnetìx: Norw.: Xenetix; Port.: Xenetix; /h u : Xenetix 
(KceHemxc); Spain: Xenetix’ Swed.: Xenetìx; Switz.: Xenetix; 
Thai.: Xenetix; Turk.: Xenetìx; Vienez.: Xenetix.

locetamic Acid /SAN, USAN, piNN)
Acide locétamique; Ácido iocetámico; Acidum locetamicum; 
DRC-1201; locetámico, áddo; Jocetamsyra; Josetaamihappo; 
MP-620; l l̂oqeraMOBan Knoioĩa. 
A/-Acetyl-N-(3-amino-2,4,6-tri-iodophenyl)-2-methyl-3-ala- 
nine; 2-[A/-(3-Amino-2,4,6-tri-iodopheny()acetamidomethyl]- 
propionic acid.
c,2^,3^203=614.0 
CAS — 16034-77-8.
ATC —  V08AC07.
ATC Vet — QV08AC07.
UNII —  FA675Q0E3E
Descriptíon. Iocetamic acid contains about 62% oỉ I.

Profile
Iocetamic add is an ionic monomeric iodinated radiographic 
contrast medium with similar properties to iopanoic add 
(p. 1591.1). It is absorbed from the gasưointesõnal ư a a  and 
excreted in bile and has been given orally for 
cholecystography.

lodamide /SAN. USAN. rlNNI
Ameơiodinic Acid; 6-4130; lodamida; lodamidum; Jodamid;
.lodiamidi; SH-926; IteaaMMA.
aS-Oiacetamido-2,4,6-tri-iodo-m-toluic acid; 3-Acetamido-5- 
acetamidomeửiyl-2,4,6-tri-iodobenzoic acid.
C,2H„I3NA=627.9
C4S -440-58-4.
ATC— V08AA03.
ATC Vet — QV08AA03.
UNII —  4RII33200R.

Description. Iodamide contains about 60.6% oỉ 1. 
Pharmacopoeias. In Jpn. s

/Meglumine lodamide IBANM. riNNMi 
lodamida de meglumina; lodamide Meglumine (USAN); 
lodamide Méglumine; Meglumini lodamidum; MernyMMHa. 
î oAaMHA.
The A/-methylglucamine salt of iodamide.
C,2H1,l3N20<,C7H,7N05=8232
CÃS —  18656-21-8.
A ĨC— V08AA03. ,
ATC Vet —■ QV08AA03. 
u m  — SX28353SA3.

Description. Meglumine iodamide contains about 46.3% 
oỉl.

Sodium lodamide ỊBANM, riNNM) 
lodamida sódica; lodamide Sodique; lodamide Sodium; 
Natrii lodamidum; HaTpnii Vtoppmn 
C,2H10l3N2NaO4=649.9 
CAS —  10098-82-5. .
ATC —  V08AA03.
ATC Vet —  QV08AA03. .
Descrỉptỉon. Sodium iodamide contains about 58.6% oỉ I.

PrọtìỊẹ
Iodamide is an ionic monomerìc iodinated radiographic 
contrast medium (p. 1580.1). It is used in many proceđures 
and may be given inơavenously or by other routes, íor 
example by instillation into the bladder or uterus; it has also 
been used íor computed tomography.

ỉt has been given as a 24 to 65% solution oỉ the 
meglumine salt. or as a mixture of the sodium and 
meglumine salts; Solutions of the sodium salt have also been 
used. The dose varies according to the procedure and route.

All cross-reíerences reíer to entries in Volume A

http://www.mhra.gov.uk/PnntPreview/Pubnca
http://www.fda.gov/Bio%e1%bb%89oficsBloodVacrines/SafetyAvailabU%e1%bb%89ty/
http://www
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Preparations
Proprietary Preparaiions (details are given in Volume B) 

Single-ingruSent PreparaHons. Gr.: Uromứo; Veneĩ.: Uromiron.

lodised Oiỉ
Àceite yođađo; Ethiodized Ồif; 3TÔ OBhie 3ộnpbt 

ÔAnpoáaHHbix >KnpHbix Kmoiot.
CA5 —  8001-40-9 (ĩodised oil); 8008-S3-5 (eứìiodừed oil 
inỊection).
ATC —  V08AD0T.
ATC Vet —  QV08AD01.
UNII —  KZW0R0686Q.

Description. Iodised oil is an iodine additíon product of the 
ethyl esters of the fatty adds obtaỉned £rom poppy-seed oil. 
It contains about 35 to 39% of combined iodine.

hcompalibilhy. Because oỉ its solvent action on poly- 
styrene, iodised oil injection should not be given in syr- 
inges made with polystyrene.

U ses a n d  A d m in is tr a tio n  i ‘
Iodised oil is an iodinated radiographic contrast medium 
(p. 1580.1) that is used mainly dor lymphography. It has 
been used for hysterosalpingography but tvater-soluble 
agents are preíerred. Âlthough some preparations have 
been used in bronchography, the ũuid ũỹection of iodised 
oil iỉ unsuitable for such use. Doses are dependent upon the 
procedure.

Because it is slowly metabolised to release iodine, iodised 
oíl is used in the management oỉ iodứie dehdency 
(p. 2337.3).

Inỉertdiiy. For reỉerence to the use of iodised oíl in the 
management of iníertility, see Hysterosalpingography 
under Adverse Eữects and Precautions, belovv.

Malignant neoplasms. Intra-arterial injection of iodised 
oil has been used in both the diagnosis and management 
of malignant neoplasms of the liver (p. 709.3). After injec- 
tion into the hepatic artery, iodised oil is selectìvely 
retained by hepatic carcinomas and may have a role as an 
adjunct to computed tomography ỉor both điagnosis and 
monitoting.1', It has aiso been used in the management of 
hepatic cardnoma,2'4 either to increase the ictentìon of 
antineoplastícs (chemoembolisation),, or to provide tar- 
geted delivery of radioactive iodine.6

1. Dalla Paỉma L  Diagnostỉc imaging and ừitcrventional therapy oi 
bepatoceiỉuỉar cardnoma. BrJ Radioi 1998; 71:808-18.

2. Ryder SD. Guidelỉnes for the cttagnosỉs and treatment of hepatoceỉluỉar 
carcmoma (HCC) in aduỉts. Gut 2003; 52 (suppl): ỈỈỈ1-ÍỈỈ8. Also available 
ac http://www.bsg.org.uk/pdf_wonOỉocs/hccpdí (accessed 27/03/06)

3. Zheng X-H, tí  ai. Detèctỉon of hypervascuỉar hèpatoceỉỉuỉar cartínoma; 
comparison of multí-detector CT with dlgital subtracdon angỉography 
and upiodoỉ CT. Worid J Gasưomỉerol 2005; 11: 200-203.

4. Trinchet JC  tt aL Review artide: inưa-arterỉaỉ treatments ỉn patients 
wỉth hepatoceỉỉuỉar cardnoma. Alừnent Pharmacol Ther 2003; 17 (suppỉ 
2): I I 1-18.

5. Group d^tude et de Traitement du Cardnome Hépatocelỉuỉaỉre. A 
comparison oí Lỉpiodol chemoemboHzaúon and conservatỉve treatment 
for unresectable hepatoceUular cardnoma. N Engl J Med 1995; 332: 
1256-61.

6. Lau WY, tí aL Adịuvant intra-artcrial iodỉne-131'labelỉed Upiodoỉ íor 
resectable bepatocellular cardnoma: a prospectỉve randomỉsed trlai 
Umetí 1999; 353: 797-801.

Adverse Effech and Precautions
The risk of hypersensitivity reactions or iodism is greater 
aỉter the use of iodised oil than aỉter water-soluble iodinated 
contrast media such as the amidotrizoates. Puhnonary oll 
embolism is reported to be relatively hequent aíter 
lymphography but is not usually severe; however, 
hypotension, tachycardia, and pulmonary oedema and 
iníarctìon may occur rarely and deaths have been reported 
in padents with pulmonary disease. Chemical pneumonitis, 
oedema, granuloma íormation, and gotae have occurred.

Great care must be taken to avoid vascular stnictures, 
because of the danger otoil embolỉsm; it should thereíore 
not be used in areas aííected by haemonhage or local 
trauma. Iodised oil should be used with care in patients with 
thyroid dystunction or a history of allergic reacdons. Use 
may interíere with thyroid-íunction tests íor seveial 
months.

Hysterosalpingography. The use of oily contrast media 
súch as iòdisẽd oil for hysterosalpingography has been 
assodated with serious adverse eữects. induding tubal 
ocdusion,1 and cerebral and pulmonary oil embolism,13 
and vvater-soluble conơast media are usualỉy preỉerred. 
Hovvever, diagnostic hysterosaỉpingography using iodised 
oil has been assodated with an inaease in íertility4 and 
randomised trials5’6 using iodised oil for ưeatment in

patients with unexplained inỉertility have ỉound a similar 
êhect.

1. Wright FW, Staỉỉworthy J. Pemaỉe sterỉlỉty produced by investigation. 
BMJ 1973; 3: 632.

2. Dan u, tí  ai. Cerebral embolỉzation and coma after hysterosaỉpingo- 
graphy wỉth oil-soluble conoast medỉum. Pertil Síeriỉ 1990; 53:939-40.

3. ũzun o, tí ai. Pulmonary and cerebraỉ oil embolỉsm aỉter 
hysterosaỉpingography wỉth oiỉ Sữỉubỉe contrast medỉum. Rtspừology 
2004; 9: 134-6.

4. Johnson NP. A revỉew ai the use of lỉpỉodol ũushỉng for unexplaỉned 
inỉertility. Treat Enẩocrinai 2005; 4t 233-43.

5. Nugent D, tí aL A randomưeđ controlỉed triaỉ oỉ tubaỉ Qushỉng with 
upiodoỉ for unexpỉained iníertility. Pertii Sterữ 2002; 77: 173-5.

6. iohnson NP. a  aL The FLUSH trial—Aushing wỉth ỉỉpiodol íor 
unexpỉained (and endometrỉosis-reỉated) subỉertỉỉỉty by hysterosaỉpỉn- 
gography: a randomteed txỉaỉ. Hum Seprod 2004; 19:2043-51.

Pharmacokinetícs
Iodised oil may perâst in the body for several weeks or 
months. It is only sIowly absotbed from most body ãtes, 
although absorption hom the peritoneal cavity is stated to 
be relatively rapid. It is reported to be slowly metabolised to 
íatty adds and iodine.

Preparatíons
Proprietary Preparartons (detailỉ are given in Volume B)
Single-ingreclient Preporolions. Arg.: Lipiodol; Austraỉ.: Lipiodol; 
Ausưúr. LipiodoL’ Belg.: Lipiodol; Catutd.: Lipiodol; Chũe. Lipio- 
dol; Cz.: Lipiodol; Denm.: Iipiodol: Pr.: Lipiodol; G e r lipiodoi; 
Gr.: Upiodol; Hung.: Lipiodob ftt: Lipiodol: Israel: Upiodol; 
ItaL: Lipiodol' Neth.: Lipiodol; NZ: Lipiodol; Port: Upiodol; 
Switz.: Lipiodol; Thai.: Lipiodol Ultra-Huide; Turk.: Lipiodol; 
UK: LipiodoL' USA: Ethiodolt; Venez.: Lipiodol.
Phumiacopoaid  Preporalions
BP 2014: Iodised Oil Pluid Injection;
USP 36: Ethiodũed Oil Injection.

lodixanol ỊBAN, USAN, HNNI
2*5410-3A; iọdĩxanorum; Jodiksanoli; Jodixanol; IỈÍ0flMKca-
HO/I.
5^,-[(2-Hydroxytrimethytene)bis(acetylimino)]bis[NjV'-bis 
(2,3-dihydroxypropyi)-2,4,6-ơiiodoi5ophthalamide]. 
C35H4,l6N4O p 5 5 a Ì  
CAS — 92339-11-2.
ATC — V08A8Ọ9. . ' ■
ATCVet — QV08A8Q9. ■
um — HW8W27HĨXX.

Descriptíon. Iodixanol contains about 49.1 % of L 
Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (ĩodixanol). A white or almost white, 
hygroscopic powder. Preely soluble in waten sparìngly 
soluble in methyl alcohol; practically insoluble in 
dichỉoromethane. Store in aiitight containen. Protect hom 
light.
USP 36: (Iodixanol). A white to o£f-white, amorphous, 
odourless, hygroscopic powder. Freely soluble in water. 
Store at a temperature of 25 degrees, excursions peimitted 
between 15 degrees and 30 degrees. Protect from light

Uses and Admìnisừatìon
Iodixanol is a nonionic dimeric iodinated radiographic 
conưast medium (p. 1580.1); it iỉ iso-osmolar vvith blood. It 
may be given intravenously, intra-arterially, ìntrathecally, 
orally, or by instillation into body cavities, and is used in 
procedures induding angiography, arthrography, cholan- 
giopanaeatography, hysterosalpingography, myelography, 
and urography, as well as for imaging oí the upper 
gasưointestinal ưaCT and ỉor contrast enhancement during 
computed tomography.

Iodixanol is usually available as a solution containing 
betvveen 30.5 and 65.2% of iodixanol (equivalent to 
betvveen 150 and 320mg/mL of iodine). The dose and 
strength used vary according to the procedure and route. 
Reíerences.

1. Spencer CM. Goa KL ĩodbtanoh a revỉew oỉ its pharnucodynamỉc and 
phannacoỉdnetíc propertỉes and dỉagnosik u$e a$ an x-rãy contrast 
medỉum. Drugs 1996; 52:899-927.

Adverse Eữects, Treatment, and Precautíons
See under the amidotrũoates, p. 1582.1 and p. 1583.1. For 
adverse eííects relating to the use oỉ nonionic contrast media 
su ch as iodixanol ỉor myelography, see under Iohexol 
(p. 1590.2).
References.

1. McCuỉỉough PA Renaỉ saíety oí ỉodixanoL Expert Rev Cardìơvasc Tker 
2006; 4: 655-61.

2. Heỉnrich MC tí ai. Nephrotoxỉdty of ỉso^osmoỉar hxhxanol compared 
wỉth nonỉonỉc low>osmoỉar contrast medỉa: meta-anaỉysỉs of rãndo- 
mirrA controỉled txỉaỉs. Raắioỉogy 2009; 250: 68-86.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Poiphyria Centre (NAPOS) and 
the Porphyria Cenữe Stveden, classihes iodixanol as not

porphyrinogenic it may be used as a drug of first choice 
and no precautions are needed.1

1. The Drug Daeabase for Acute Porphyrỉa. Avaỉlable at: http://www. 
drugs-pOfphyria.org (accessed 18/10/11)

Pharmacokinetics
Iodixanol is tapidly distributed into extracellular ũuid aíter 
intravenous injection. It is not bound to plasma proteins. It 
is not metabolised and about 97% oí a dose is excreted in 
the uiine within 24 houis. A tenninal eliminatìon halí-liíe 
oỉ about 2 hours has been reported. Iodixanol is removed by 
dialysis.

Preparotions
Proprietorỵ PreporoHons (details are gi ven in Volume B)
Sãtgle-mgredÌMt PrBporotìons. Arg.: Vỉsipaque; AustraL: Visipa- 
que; Austrùr. Vlsipaque; Belg.: Vísipaque; Canad.: Viâpaque; 
Otũe. Visipaque; Cítíiur. Vlsipaque (&WX3í); Cz.: Vỉsipaque; 
Denm.: Visipaque; Fừt.: Visipaque; Fr.: Vlsipaque; Ger.: Visipa- 
que; Gr.: Vĩsipaque; Hung.: Visipaque: IrL: Visipaque: Israel: 
Viãpaque; ItaL: Vlsipaque; Neth.: Vlsipaque; Nơrw.: Visipaque; 
NZ: Visipaque; PorL: Visỉpaque: Rus.: Visipaque (BKumaK); 
Spain: Visipaque: Swed.: Visipaque; Switz.: Visipaque; Turk.: 
Viápaque; UK: Visipaque; Ukr.: Vlsipaque (BiQBnax); USA: Vis- 
ìpaque.
Pharmacopoeid Preparations
USP 36: Iodixanol Injection.

lodoxamic Acỉd /BAN, USAN, rlNNI
Acide lodoxamique; Ácido iodoxámico; Acidum lodoxami- 
cum; B-10610; tođoxámico, áeido; /odoksaamihappo; 
dodoxamsyra; SQ-21982; t̂ oAOKcaMÓBan KncnoTa. 
3,3'-(4,7,10,13-Teưaoxahexadecanedioyldiamino)bís(2,4,6- 
tri-iodobenzoic acid). '  ’ “ ■ - ’
^ ^ 2 0 ,0 = 1 2 8 7 .9  
CAS —31127-82-9.
ATC — V08AC0Ỉ.
AĨC Vet — QV08AC01. 
um — NS1Y283HW4.

Descrlption. Iodoxamic add contains about 59.1 % of I.

Meglumine lodoxamate IBANM, riNNMi 
.Diràègĩunnine lodoxamate; lodoxamate de Méglumine; 
lodo)õírnaté Meglumine (USAN); lodoxamato dẹ meglumi- 

■ na;; Mậíuminỉ lộdoxamas; MernyMMHa l^OAOkaMaĩ. 
IhediX^methylgtucamine) sàlt óf iođoxamic acid. 
C2fiH26l6Np,i(C7H)7N05)2=167a4 V 
CẠS —51764-33-1.
ÁTC— V08AC01.
ATC Vet — Q7Ọ8AC01.
Um — OXSG6J9R1.

Description. Megỉumine iodoxamate contains about 
45.4% of I.

Profíle
ỉodoxamic add is an ionic dimeric iodinated radiographic 
conữast medium (p. 1580.1) that has been used 
intravenously as the meglumine salt for cholecystography 
and choiangiography.

lofendyiate IBAN, riNNỊ
Ethyl lodophenylundecylate; lodophendylầte; loíendilato; 
loíendylatum; lophendylate; Jofendylaatti; Mendylat; 
Plo<|)eHAM/iaT.
A . mixture of. stereoisomers. of ethyl 10-{4-iodophẹnyl) 
undecanoate. • ...
c ,^29102=4163 / .; ;•
CAS — 99-79-6? ỉ320-11-2. ■
ẠTC^V08AD04.
■ÁTC-Vet — QV08AD04.
um ~r+ 299QI809Ytf (iophenđylate}? 6V3I57K9UL (ethyl 10-(4- 
iodophẹnyũundecanoate). ■

Description. Iolendylate contains about 30.5% of I. 
Pharmacopoeias. In ơtừi. and us.
USP 36: (Iophendylate). A colourless to pale yellow, viscous 
liquid, darkening on long exposure to air. Is odouriess or has 
a laintly ethereal odour. Very slightly soluble in waten 
ỉreely soluble in alcohol, in chloroíorm, ỉn ether, and in 
benzene. Store in airtight containers at a temperature oỉ 25 
degrees, excursions peimitted betvveen 15 degrees and 30 
degrees. Protea hom light.

Proỉilẹ
Ioíendylate is an ionic monomeric iodinated radiographic 
contrast medium (p. 1580.1). It was lormerly used for

The Symbol t  denotes a preparation no longer actively marketed

http://www.bsg.org.uk/pdf_wonO%e1%bb%89ocs/hccpd%c3%ad
http://www
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mydography, but was assotíated with scrious ađverse 
eữects, induding allergy, arachnoiđitis, and ascpdc mening- 
itis, and has now been supeiseded by nonionic media. 
Residues of ioỉenđylate remaỉning yeais after myelography 
have been assodated with adverse eữects. Other ĩoiineir 
uses ỉnduded venttỉculography, and visuaỉisatìon oỉ the 
fetus in the amniotỉc sac.

Preparations
Pbarm ocopO M Ì Prapotulions
BP 2014: Íoíendylate Injectỉon;
USP 36: Iophenđylate Injection.

loglkic Aeíd IBAN, USAN, riNNI 

Addẹ loglĩcique;' Ácido ioglícico; Acidum loglidcum; 
lógỉídco,. áddo; Joglidnsyra; Joglisiinihajppo; SH-H-20Ơ-AB; 
^õmniineBaB Knaióm-
Ị'AGẹtamidữ-2,4,6-trÌ-iodo-W-(methylc3rbamoylmethyl)iso- 
phtbalamic add. .
£i3Hl2l3NA=671.0
CAS — 49755-67-1.
ATC— V08AA06 
ATC Vet — QV08AA06. 
um — 3LGRSS8101.

Description. Ioglidc add contains about 56.7% of I.

Meglumine logỉicate ỊBANM, riNNMi

loglicate de Méglumine; loglicate Meglumine; loglicato de 
meglumina; Meglumini loglicạs; MernyMHHa MomMLiuaT.
The /V-methyỊglucamine sait of ioglidc add. 
C13H,2I3N30 s,C7H,7N05=866^
AVC— V08AA0á 
ATC Vet — QV08AA06. 
um — FK97TOF9GO.

Descriptíon. Meglumine ioglicate contains about 44.0% of 
L

Sodium loglkate IBANM, riNNMỊ

loglicate de Sodium; loglicate Sodium; loglicato sódìco;
Natrii loglicas; HaTpnỉi ííomniinaT.
C,3H„l3N3NaOs=693.0 '
AK±-W8AA06..
ATC Vet — QV08AA06. 
um — YS85R4Y0EA

Description. Sodium ioglicate contains about 54.9% oỉ L

P/pẠVẹ
Ioglidc add is an ionic monomeric iodỉnated radiographic 
contrast medium (p. 1580.1) that has been used, as the 
meglumine and sodium salts, íor diagnostic procedures.

lohexol IBAN, USAN, rlNNI
lohexalum; . Joheksoli; Joheksolis; Johexol; Win-39424; 
.floreKco<i._ ...
N,M^Bis(2,3-dihydroxýpropyl)-5-[N-(2,3-dihydroxypropyl)
acetamido>Z4,6-tri-iodọisophthalamide..
C ip H ^ a N A ^ I.I
C A S - 661Ọ8z9S-0. . ■ .....
ATC— V08ÁB02 V 
ATCVet — QV08AB02 ■ 
u m — 44imMX03.

D escriptlon. Iohexol contains about 46.4% oỉ L 
Pharmacopoeias. In Eur. (see p. vii), Int., and us.
Ph. Eur. 8: (Iohexol). A white or greyish-white, hygroscopic 
powder. Very soluble in waten practìcally insoluble in 
dichloròmethane; fredy soluble in methyl alcohoL Store in 
airdght contameis. Protect hom light.
USP 36: (Iohexol). A white to off-white, hygroscopic, 
odourless powder. Very soluble in vvater and in methyl 
alcohol; practically insoluble or insoluble in chỉoroỉorm and 
in ether. Store at a temperature oí 25 degrees, excursions 
permitted benveen 15 degrees and 30 degrees. Protect hom 
light.

U ses a n d  A d m in is tra tío n

Iohexol is a nonionic monomeric iodinated radiographic 
contrast medium (p. 1580.1). It may be given intravenously, 
intra-arterially, intrathecally, orally, rectally, or by 
instíHation into body cavities and is used in diagnostic 
procedures induding myelography. angiography, urogra- 
phy, arthrography, and visualisation of the gastrointestinaỉ 
tract and body cavities. Iohexol is also used to produce 
contrast enhancement during computeđ tomography.

Iohexol is usually avallable as Solutions containing 30.2 
to 75.5% of iohexol (equivalent to 140 to 350mg/mL oi

iodine) and the dose and strength used vary accordỉng to the 
procedure and the route.

A d v e r s e  E ffects, T rea tm ent, a n d  P recau tions
Iohexol and other nonionic iodỉnated contrast međia have 
similar adverse eữects and precautions to ionic medỉa but 
the eííects tend to be Iess severe and the inddence is 
generally lovven see under the amidotrízoates, p. 1582.1 
andp. 1583.1 íordetails.

Additional neurological adverse eữects may occur when 
nonionic media such as iohexol are used for myelography. 
These indude seveie headache, backache. neck stiũness, 
dizziness, and leg or sdatic-type pain. Convulsions, aseptic 
meningitis, and mild and transitory perceptual aberrations, 
such as visual and speech dỉsturbances, and conhision, may 
occur occasionally; rarely, more severe mental distutbances 
have occurred. Urinary retention has also been reported.

Breast feedĩng. Iohexol is distributed into breast milk in 
very small quantities1 but no adverse eííects have been 
seen in breast-íeeding inlants whose mothers were receiv- 
ing iohexol and the American Academy of Pedìatrics con- 
siders2 that it is thereíore usually compatible with breast 
íeeding.

1. Niclsen ST, ti ai. Ẽxcretíon oí iohexoỉ and metríxoaie ỉn human brcasi 
miik. Aơữ Radioỉ 1987; 28: 523-6.

2. Amerian Academy oỉ Pediauics. The ưsnsíer of drugs and oiher 
Chemicals imo human milk. M tatria  2001; Ỉ08: 776-89. [Reúred May 
2010] Correctỉon. ibúL; 1029. Also avaỉlable ac http://aappolicy. 
aappubikations.c»8/cgỉ/comem/fuỉl/pediaưỉcs%3bl08/3/776 (accessed
27/03/06)

Ettects on the nervous System. Encephalopathy developed 
in a 48-year-old man with sdatica vvithin 9 hours of 
iohexol for lumbar myelography but had largely resolved 
48 houis after the myelogram; complete resolution took 4 
days.1 Hosvever, recovery was slow in a patient who 
developed paraplegia and areỉlexia in the legs aíter a simi- 
lar procedure. Five months Iater the patient still com* 
plained of paraesthesia in her legs and could not stand 
without support.2 Encephalopathy has also been reponed 
in assodation with use oi iohexol íor coronary angiogra- 
phy.3

1. Donaghy hỉ. et ai. Encephaỉopathy aher iohexd myeỉograpby. Lanat 
1985; iẫ: 887.

2. Noda K. tí a i Prolonged paraplegỉa aíter iohexol myeỉography. Lanat 
1991; 337; 681.

ỉ. Sawaya RA. tí ai. Contrast-induced encephalopathy íoIlowing coronary 
angiopỉasty wíih iohexoL South Med J 2007; 100: 1054—5.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassiGes iohexol as not por- 
phyrinogenic it may be used as a drug of fírst choice and 
no precautions are needed.'

ỉ. The Dnig Daubase íor Acute Porphyria. Availabie au http://www. 
drugs-porpbyTia.org (accessed 18/10/11)

In te ra đ io n s

Antìarrhythmks. A small retrospective study' tound that 
concurrent use of iohexol and amiodanme resulted in sig- 
nihcant prolongatíon oi the QTC interval compared with 
iohexol alone. Caution vvas advised in the use oí iohexol 
in parients takỉng antiarrhythmics that prolong QT inter- 
vaT

1. Goeraỉg M. tí ai. Ỉobexoỉ conỉnst mediuin ỉnduces QT proỉongaùon ỉn 
amiodarone patienu. Br J Qin Pharmacoi 2004; 58: 96-8.

P harm acokine tics
Aher maavascular ìise. 90% or more oi ấ dose of iohexoi ỉs 
elũninated unchanged in the urine within 24 houis. An 
elimination halỉ-lựe of about 2 hours in patients with 
normal renal ỉunction has been reported. Protein binding in 
blood is reponed to be very low.

Pregnancỵ. Contrast materiaỉ was detected1 in the intes- 
tìnes of twin neonateỉ who were bom 17 hours after 
iohexol was given to their mother for angiography, sug- 
gesting that ưansplacental transíer had taken place.

1. Moon AJ, tí ai. Transpỉacemaỉ passage oí iohexoL J Pediatr 2000; 136: 
548-9.

Preparations
Preprictory Preparetions (details are given in Volume B)
Singla ingrađant PrBparations. Arg.: Omnipaque; AustraL: 
Omnipaque; Austrũr. Accupaque; Omnipaque; Beỉg.: Omnipa- 
que; CatuuL: Omnipaque; Chữr. Omnipaque; China: Omnipa- 
que (K7ỈỈKỈS); Ou Su (ft^): shuang Bei l%db); Cz.: Omnipa- 
que; Dem*.-. Omnipaque; Pin.: Onuũpaque; Fr.: Omnipaque; 
Ger.: Accupaque; Iohexagita; Omnipaque; Gr.: Accupaque; 
Omnipaque: Hung.: Omnipaque: Indút: Radiopaque; Iri.: 
Omnipaque; Israel: Omnipaque; ItaL: Omnipaque; Neth.: 
Omnipaque; Norw.: Omnipaque: NZ: Omnipaque; Port: 
Omnipaque; Rus.: Omnipaque (Omhhihuc); Unihexol
(lOBHreKCOi); Spabt: Nltigraỉ: Omnipaque: Omnitrastt; Sureã.:

Onmipaque; Swi<z.: Accupaque; Onưúpaquet: Thai.: Iobrix; 
Turk.: Kopaq; Omnipaque; UK: Omnipaque; ukr.: Omnipaque 
(OMHBnax); Tomohexol (ToMorexcon); Unipak (íŨHHnaK); USA: 
Omnipaque.
Pharmaeopoetol Praparalions
USP 36: Iohexol Injection.

lomeprol /BAN, USAN, riNN)
lomềprol; lomeprolum; Jomeprolr Jomeproli; ldoMenpo/1.
N,A/'-Bis(23-dihydroxypropyO-2,4,6-triiodo-5-(A/-methyigly-
colamiđoHsophthalamide.
C,7H22I3N3Ob=777.1 
CAS — 78649-41-9.
ATC — V08A81Q.
ATC Vet — QV08AB10. 
um — Ỉ7E17JBP8L

Description. Iomeprol contains about 49% of I.

Ưses a n d  A d m in is tra tio n
lomcprol is a nonionic monomeric iodinated radiographic 
contrast medium (p. 1580.1). It may be gi ven in tra venously, 
intra-arteriaily, intrathecally, or by insúllation into body 
cavities. and is used in radiographic procedures including 
myelography. angiography, urography, and anhrography. 
It is also used to produce contrast enhancement during 
computed tomography.

Iomeprol is usually available as Solutions containing 
30.62 to 81.65% of iomeprol (equivalent to 150 to 
400mg/mL of iodine) and the dose and sưength used vary 
according to the procedure and the route.
Reviews.

1. Dooley M, Jarviỉ B. lomeprol: » revíew oí its use as a contrasi medium. 
Drugs 2000: 59: 1169-86.

A d v e r s e  Effects, Treaừnent, a n d  P recau tions
As ỉor the amidotrizoates, p. 1582.1 and p. 1583.1. For 
adverse eỉíects relating to the use oỉ nonionic contrast media 
such as íomeprol for myelography, see under Iohexol 
(above).

Porphyria. The Drug Database lor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Svveden, dassiGes iomeprol as not 
porphyrinogenic it may be used as a drug of first choice 
and no precautions are needed.1

1. The Dni( Daabase for Acute Porphyna. Available at: http://www. 
drugs-poiphyna.org (accessed 18/10/11)

P h a n n a co k in e tíc s
Aíter intravascular use. iomeprol is rapidly eliminated 
unchanged in the urine, with a terminal elimination half- 
lile of 1.9 hours. It is not signiũcantly bound to plasma 
proteins.

Preparotions
Propríetary Preporotions (dctails are given in Voluroe B)
Singỉe HiyrBỉknl PrepGrohons- AustraL: Iomeron; Austría: 
lomeron; Betg.: Iomeron; China: Iomeron (AĨS1Ê); Cz.: lomer- 
on; Denm.: Iomeron; Fin.: Iomeron; Fr.: Iomeron; Ger.: Imer- 
on; Gr.: Iomeron; Hong Kong: Iomerontt Hung.: Iomeron; /rí.: 
lomeron; Israek Iomeron; IlaL: Iomeron: Jpn: Iomeron; Neth.: 
Iomeron; Norw.: Iomeron; NZ: Iomeron; Port.: Iomeron; 
Spaitt: Iomeron; Swed.: Iomeron; Switz.\ lomeron; Turk.: 
Iomeron: UK Iomeron.

lo p a m id o l  IBAN, USAN, riNNI
8-15000; Ịopamidoium; Jopamidòl; -lopamidoli; Jopamidt3lis;
SQ-13396; l4onaMMflo/i.
(S)-A/,W'rBisI2-hydroxyr1-(hydroxymethyl)ethyl]-2,4,6-tri-
iodo-5-lactamidoisophthalamide.
c I 7H22I3N3Oị=777. 1
CAS — 60166-93-0; 62883-00-5.
ATC — V08AB04.
ATC Vet — QVŨ8AB04.
UNII — JR13W8ĨH44.

Descriptỉon. Iopamidol contains about 49% of I. 
Pharmacopoeidỉ. In Eur. (sce p. vii), Jpn. and us.
Ph. Eur. 8: (lopamidol). A white or almost vvhite powder. 
Freely soluble in waten practically insoluble in alcohol and 
in dichioromethane; very slightly soluble in methyỉ alcohol. 
Protea ừom lighL
USP 36: (Iopamidol). A vvhite to off-white, practically 
odourless, posvder. Very soluble in waten practically 
insoluble in alcobol and in chloroíorm; sparingly soluble in 
methyl alcohol. Store at a temperature of 25 degrees. 
excursions permitted betvveen 15 degrees and 30 degrees. 
Protect hom light.

AU cross-reíerences reíer to entries in Volume A

http://aappolicy
http://www
http://www
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Uses and Administration
Iopamidol is a nonionic monomeric iodinated radiographic 
contrast medium (p . 1580.1). It may be given intravenously, 
intra-arterially, ỉnoathecally, inoa-artícularly, orally, or 
rectally and is used in radiographic procedures induding 
angiography, arthrography, myelogiaphy, urography, and 
imaging 0  f the gastrointestinal tract Iopamidol is also used 
for contrast enhancement duxing computed tomography.

Iopamidol is usually available as Solutions containing 
30.62 to 75.5% oí iopamidol (equivalent to 150 to 
370 mg/mL of iodỉne) and the dose and strength used vaiy 
according to the procedure and route.

G astrointestinal obstruction. Enemas of iopamidol were 
considered safe and effective in the management oi meco- 
nium ileus in extremely low-birth-weight iníants.1

1. Nakaoka T , tí ai. Iopam idol enema treacment ío r meconium obsơuction 
of prem aturỉty in  extrem dy low -birth w dght in íants: a saỉe and eSecđve 
m ethod. Pediatr Surg ba 2009; 25: 273-6'

Adverse Effects, Treaừnent, and Precautions
As for the amidotrizoates. p. 1582.1 and p. 1583.1. For the 
adverse eữects relatíng to the use of nonionic contrast media 
such as iopamidol for myelography, see under Iohexol, 
p. 1590.2; for speđhc reíerences, see below.

Effects on ihe nervous System. Reports1-4 of serious neu- 
rological sequelae to lumbar mỵelography vvith iopamidol.

1. W ailers K , tí al. Scvcre m eningeal irriia tio n  aftcr intrathecaỉ ỉnjection o ỉ 
ioparaidol. BMJ 1985; 2 9 Ỉ: 1688/

2. Robinson c, Fon ữ . Adverse rcactíon to ỉopamidoL Med J Aust ỉ 986; 144:
553.

3. B ell JA , M cũvvaine GO. Posơnyeiographic lateraỉ rectus palsy assodated 
w ith ìopam idol. BMJ 1990; 300: 1343-4.

4 . M aỉỉat z . et ai. Aseptic m enỉngoencephaỉitis a ỉte r iopam idol 
m yelography. Lancet^99ỉ; 338: 252.

5. Baỉn PG . etal ParaplegU after iopam ỉdol m ydography. Lancet 1991; 338: 
252-3.

6. K le in  KM , et aỉ. Status epileptìcus and seteures ỉnduced by iopamỉdoi 
m yeỉography. Seừun 2004; 13 :196-9 .

Porphyría. The Dnig Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes iopamidol as not 
poiphyrinogenic it may be used as a drug of flrst 'choice 
and no precautions are needed.1

1. The Drug Database for Acute Porphyría. Avaỉiabỉe at: http://w ww. 
dnjgs-porphyria.org (accessed 18/10/11)

Pharmacokinetics
Oa ứuravascular use, iopamidol is rapidly elỉmìnated, vvith 
up to 50% of the dose recovered unchanged in the urine 
within 2 hours; the elũnination halí-Uíe is about 2 hours. It 
is not signiQcantly bound to plasma proteins.

Preparations
Preprietory Pieparatiom (d e ta ils  a re  g iven  in  V o lu m e  B )

S n g le -in g re d ie n t P ia pui u tio n s . Arg.: H em o ray; Io p am iro n ; O pa- 
a ile ; AustraL: Is o v u e t; Austrìar. G asư o m iro ; Jo p am ứ o ; Scan- 
h n c  Braz.: Io p am iro n ; CamuL: Iso vu e ; Otữe: R a d io m iro n ; 
Otina: Io p am iro  (A fc fc $ ); C z .: Io p am ig ita ; S c a n lu x ; Fr.: Io p a- 
m ico n ; Ger.: Io p am ig ita ; lo p a th e k ; S o lu tra su  U n ilu x ; Gr.: Io p a- 
m ừo ; R ad o so ; S c a n lu x ; Hong Kong: Io p a m iro t; Hung.: Io p a- 
m iro ; S c a n lu x ; h ì.:  G astro m iro ; N ĩopam ; Israel: Io p am iro ; ItaL: 
G a stro m iro ; Io p am iro ; Io p asen ; S ca n lu x ; Mex.: P a m ira y t; 
Neth.: G a stro m ứ o ; Io p am ig ita ; Io p am iro ; S c a n lu x ỷ ; NZ: Io p a- 
m iro f; Iso v u e ; Port: G astro m iro ; Io p am iro ; S c a n lu x ; Rus.: 
Io p am iro  (ỉlonaM H po); Singapore: Io p am iro ; Spain: lo p am iro ; 
S c a n lu x ; Switz.: Io p am ừ o ; S ca n lu x ; Turk.: Io p am iro ; M ino- 
triy o d ; P a m ira y ; UK: G astro m iro ; N iopam ; S c a n lu x ; USA: ISO- 
v u e ; Venez.: Io p am iro n .

Ph arm aco p o e ial P rep o ratio ns
B P  2 0 1 4 : Io p am id o l In je c tio n ; lo p am id o l O ra l S o lu tio n ;
U S P  3 6 : Io p am id o l In je c tio n .

lopanoic Acid ÍBAN, rtNNI 
AcìdeiopahóTque; Addo iopanoicor Acidum lopanoicùm; 
lờdổpanoic Ađd; lopảnòỉco, 'ácidọ? lopansaurẹ; Jopaanihap- 
gb; Jtípano rQgỉtisî ọpẩnsạỹ;, lòpánsyra; Kyselina jopanoová; 
(íonaHoeBan Kncncrra.
2-ữ-Amino-2í4,6“triHodobenzyDbutyricadd: 5;: -
enH,2l3NO2=570.9
CAS — 96Ì3-3r--'■ ----- "
ATC — V08AC06. ' ' . ,
ATC Ver — QV08AC06 '■ ...... ' ---
UNII — FE9794P7tJ < ^ ‘ '

D e s c r ip t io n . Io p a n o ic  a d d  c o n ta in s  a b o u t 66.7 %  o f I. 
P tia rm a c o p o e ia s . In  Chin., Eur. (se e  p . v ii) , btt, a n d  us. 
P h . E u r . 8 : (Io p a n o ic  A d d ). A  w h ite  o r y e Ilo w is h -w h ite  
p o w d e r. P r a c t ic a lly  in s o lu b le  in  w a te r ; s o lu b le  in  
d e h y d ra te d  a lc o h o l a n d  in  ìn e th y l a lc o h o l; d isso lv e s  in  
d ilu te  S o lu tio n s  o f a lk a li h y d ro x id e s . P ro te c t fro m  lig h t.

U S P  3 6 : (Io p a n o ic  A d d ). A  c re a m -c o lo u re d  p o w d e r, w ith  a 
ỉa in t  c h a ra c te ris tỉc  o d o u r. In s o lu b le  in  w a te n  so lu b le  in  
a lc o h o l, in  c h lo ro ỉo n n . in  e th e r, a n d  in  S o lu tio n s o f a lk a li 
h y d ro x id e s  a n d  c a ib o n a te s . S to re  in  a irtìg h t c o n ta in e rs . 
P ro te a  ta m  lig h t.

ProẾVe
Io p a n o ic  a d d  is  a n  io n ỉc  m o n o m e ric  io d in a te d  ra d io g ra p h ic  
c o n tra s t m e d ỉu m  (p . 1 5 8 0 .1 ). I t  h a s  b e e n  g iv e n  o ra lly  fo r 
c h o le c y sto g ra p h y  a n d  c h o ỉa n g io g ra p h y  in  u su a l do ses o f 3 g , 
w ith  p le n tý  ò f w a te r , a b o u t 1 0  to  1 4  h o u rs  b e ío re  X - rà ý  
e x a m in a tio n .

Io p a n o ic  a tid  h a s a lso  b e e n  u se d  ỉn  th e  m an a g e m e n t o ỉ 
h y p e rth y ro id is m  (se e  b e lo w ).

Breast {eeding. N o  a d v e rse  e ữ e c ts  h a v e  b e e n  se e n  in  
b re a s t- ỉe e d in g  in ía n ts  w h o se  m o th e rs  w e re  re c e iv in g  io p a - 
n o ic  a d d  a n d  th e  A m e ric a n  A c a đ e m y  o f P e d ia tric s  c o n s id - 
e rs 1 th a t it  is  th e re ío re  u s u a lly  c o m p a tib le  w ith  b re a s t 
íe e d in g .

1. American Academy oí Pediatrics. The transíer oỉ đrugs and ocher 
Chemicals into human mỉũc. Ptdiatria 2001; Ỉ08: 776—89. (Retữed May 
2010] Correction. ănd.; 1029. Aỉso avaỉỉable ac hop://aappoỉỉcy. 
aappubỉlcations.org/cgi/contenưfull/pedlatrics%3bi08/3/776 (âccessed 
27/03/06)

Hypeiihyroidism. Io p a n o ic  a d d  a n d  o th e r io d in a te d  o ra l 
c h o le c y s to g ra p h ic  a g e n ts re d u c e  c o n v e rs io n  o f th y ro x in e  
to  tr i- io d o th y ro n in e , a s w e ll a s in h ib it in g  re le a se  o ỉ th y -  
ro id  h o n n o n e s h o m  th e  th y ro id  g la rid ,1 a n d  th e y  h a v e  
b e e n  u se d  in  th e  m an a g e m e n t o ỉ h y p e rth y ro id is m  
(p . 2 3 3 2 .2 ). Io p a n o ic  a d d  h a s b e e n  u se d  s u c c e s s ỉu lly  ỉo r  
p re -o p e ra tiv e  p re p a ra tio n  in  se v e re  h y p e rth y ro id is m ,2-4 
a n d  fo r  c o n tro l o f h y p e ith y ro id is m  b e ío re  ra d lo - io d in e  
tte a tm e n t.5 I t  h a s a  ra p id  e £ fe d  b u t re b o u n d  h y p e rth y ro id -  
ism  m a y  o c c u r a n d  it  is  n o t g e n e ra lly  s u ita b le  fo r lo n g - 
te rm  u s e .1

1. Braga M, Cooper DS. Oraỉ diolecystographic agents and the thyroid. J 
ơ in  Bndoainot Metab 2001; 86: 1853-60.

2. Pandey CK. eí al. Rapid prepanúon of severe uncoticroaed thyrotoxỉc- 
oás due to Giaves' dỉsease wỉth ỉopanoic add—a case report. Can J 
Anath 2004; 31: 38-40.

3. Dhilỉon KS, ữ  aL Treaonent ai hyperỉhyroỉdism assodated wỉth 
thyroơopừi-secretỉng pỉtuitary adenomas with ỉopanoic atíd. J  Cím 
Endoainol Metab 2004; 89: 708-1 ĩ.

4. Panzer c  eta l. Rapỉd preoperadve preparadon íor severe hyperthyroid 
Graves' dỉsease. J ơ in  Endoainoỉ Mttab 2004; 89: 2142-4.

5. Bal cs . et aL Effect of ỉopanoỉc add on radioỉodine iherapy of 
hyperthyroỉdỉsm: long-term outcome oỉ a randomized conưolỉed crỉaL J 
ciirt Endocrinol Metab 2005; 90: 6536-40.

Preparatíons
Proprietory Prepơrations (details are given in Volume B)

Sãigle ãigređent Prepororioos. India: Iopac Spain: Colegraỉt-

Phoimocopoeitil Prepararionỉ
BP 2014: Iopanoic Add Tablets;
USP 36: Iopanoic Add Tablets.

lopentol ÍBAN. USAN. HNNI
Compound 5411; lopentolum; JÒpentoi; Jopentoli; kloneH- 
TO A ■
N,í/-Bis(2^-dihydroxypropyD-5-[W-(2-hydroxy-3-methoxy-
propy0acẹtamịdọ]-2,4í-tri--ipdoisophthalamide.
^ ^ 3 0 9 = 8 3 5 2 . . , . .
CAS — 89797-0Ờ-2.
ẠTC — V08A808.
ATC Vet— QVQ8AB08.
UNII — 7D6XM076T. ■

D e s c r ip t io n . Io p e n to l c o n ta in s  a b o u t 4 5 .6 %  o f I .

ProỈỊle
Io p e n to l is  a  n o n io n ic  m o n o m e ric  io d in a te d  ra d io g ra p h ic  
c o n tra s t m e d iu m  (p . 1 5 8 0 .1 ). I t  m a y  b e  g iv e n  in tra v e n o u s ly , 
in tra - a rte r ia lly , o ra lly , o r b y  in s tilla t io n  in to  b o d y c a v it ie s , 
a n d  is  u se d  in  p ro c e d u re s  in d u d in g  a n g io g ra p h y , 
a rth ro g ra p h y , e n d o sco p ic  re tro g ra d e  c h o la n g io p a n cre a to - 
g ra p h y , h y s te ro sa lp in g o g ra p h y , u ro g ra p h y , a n d  v is u a lis a -  
tio n  o f th e  g a s tro in te s tin a ỉ tra c t . I t  is  a lso  u se d  ỉo r c o n tra s t 
e n h a n ce m e n t in  co m p u te d  to m o g ra p h y .

Io p e n to l is  u s u a lly  a v a ila b le  a s  S o lu tio n s c o n ta in in g  3 2 .9  
to  7 6 .8 %  o f io p c n to l (e q u iv a le n t to  1 50  to  3 5 0 m g /m L  o f 
io d in e ) a n d  th e  d o se  a n d  s tre n g th  u se d  v a ry  a cc o rd in g  to  th e  
p ro c e d u re  a n d  ro u te .

Preparatíons
P ro p rie ta iy  Preparcrtiom (d e ta ils  a re  g lven  in  V o lu m e B )

Single ingredient Preporotions. Austriar. Imagopaquet; Fr.: Ive- 
paquet; Gr.:- Imagopaque.

lopodic Acid IBANM, riNNMỊ
Ặddẹii.lPBQ^WS ỉliỊdp^Qpoílico; Aadum lopodicumr 
lopódíco, áado; lpcdle Aadbl4onoflOBafl Kncncrra. 
3Ht3í©imethylaminomethyleneaniinơi2,4^TtnTÌodophenyl) 
prapionic add. • ,
c,2^3^^598.0 u ■'
C A Í— 5587-89-3.
ATC— V08AC08; V08AC10. ■
A iư vè t— ẹm AC 08;am A C ỉa  • - ’ ~
um  — F604ZKI9W. . . .

Calcium lopodate ÍBANM, HNNMI
Calcii lopodas; Calđum-Ipodate; lõpodaté Calcique;
iopodato cálcịco; Ipodate Calcium; -J<alciumjopodat;

'Ịịalsiụmjopodaátti; Ka/ibLiMìi l/tonaqar. -
:tQ2Hijl3N20 2)2Ca=1234D
;cữ —.nsí-rí-7 ■. -
'ATC — V08ACIƠ. - - ^
ẠTC Vet — QV08AC/0. : " J '■
ỤNIỊ — 50S7W5M9ZZ

Description. Caldum iopodate contains about 61.7% of L

Sodium lopodate (BAN, HNN)
íopodạtẹ dé SoẽỊiụpnr Îppọdato dẹ .siodỉổi Ipodate. Sodium 

í(ÚSÁN); Naừli lồpõcias; Natriumjõpọdaatti;; Natrịumippodat; 
NSC-106962;. Sodium lpodate;.HaTpH(t.ẼlonoflaT. í 

■ Q 2H12l3N2NaO j=â 19.9 -
■€AS — 12214&3.
ẠTC —  V08AC08. . . .
ATC Vet —  QM384C081 
UNII — F316LLW 9W W .

Descxiption. Sodium iopodate contains about 61.4% oỉ L 
Pharmacopoeias. In us.
USP 36: (Ipodate Sodium). A fine, white or ofi-white, 
odourless, crystalline povvder. Soluble 1 in less than 1 of 
water, 1 in 2 of alcohol, 1 in 2 of dimethylacetamide, and 1 
in 3.5 of dimethyUormamide and oỉ dimethyl sulíoxide; 
very slighdy soluble in chloroíorm; ừeely soluble in methyl 
alcohol. Store in ainight containeis.

ProfiỊẹ •
Iopodic arid is an ionic monomeric iodinated radiographic 
contrast medium (p. 1580.1). It has similar properties to 
iopanoic add (above) and has been used orally as the 
sodium or calcium salt for cholecystography and 
cholangiogiaphy. It has also been tried in the management 
of hyperthyroidism.

Preparations
Propóekay PreparaHons (details are given in Volume B) 
Single-ingredĩent Preporalions. Gr.: Biloptìn.
Pliui iiKicopoeid Preparahons
USP 36: Ipodate Sodium Capsules.

lo p r o m id e  (BAN, USAN, rlNNI

lo p rọ rn ịd ; Ip p ro m id ạ ; ĩp p ro m id u tn ; lo p ro m id ; lo p ro rh id l; ZK- 
3 5 7 6 0 ; Ì̂ o.npọM Ìítq. :  ,
N 3 V '-B ìs(2 ,3 ;< lih ỷ d ro xy p ro p y l)-2 ,4 ,6 -ữ i-io d o -5 -(2 -m e th o x y a -
a ta m id o )-N -m e th y liso p h th ạ la m id e .
C ,8H 24l3N3O e= 791.1 •
C45 — 7333447-3. . ,  .í,
ATC —  V08AB05.
ATC Vet — QV08AB05. •■■■ ■ ;
UNII — 712BAC33MZ

D e s c r ip t io n . Io p ro m id e  c o n ta in s  a b o u t 4 8 .1 %  o í I .  
P h a rm a cop o eia s. In  Eur. (se e  p . v ii)  a n d  u s .

P h . E u r . 8 : (Io p ro m id e ). Io p ro m id e  is  a  m ix tu re  o f 
d ia ste re o iso m e rs an d  a tro p iso m e rs . A  vvh ite  o r s lig h tly  
y e llo v v ish  p o w d e r. F re e ly  so lu b le  in  vva te r an d  in  d im e th y l 
s u lỉo x id e ; p ra c tic a lly  in s o lu b le  in  a lc o h o l an d  in  a ce to n e . 
P ro te c t ta m  lig h t.
U S P  3 6 ; (lo p ro m id e ). A  w h ite  to  s lig h tly  y e llo w  p o w d e r. 
F re e ly  so lu b le  in  v v a te r a n d  in  d im e th y l s u lỉo x id e ; 
p ra c tic a lly  in so lu b le  in  a lc o h o l, in  a ce to n e , a n d  in  e th e r. 
P ro te a  ỉro m  lig h L

Uses and Administiration
Io p ro m id e  is  a  n o n io n ic  m o n o m e ric  io d in a te d  ra d io g ra p h ic  
c o n tra s t m e d iu m  (p . 1 5 8 0 .1 ). I t  m a y  b e  g iv e n  in tra  v e n o u s ly , 
in tra - a rte r ia lly , o r b y  in s t illa t io n  in to  b o d y c a v it ie s , an d  is  
u se d  in  p ro ce d u re s in c lu d in g  a n g io g ra p h y . a rth ro g ra p h y , 
h y s te ro sa lp in g o g ra p h y , u ro g ra p h y , a n d  a sse ssm e n t o f 
d ia ly s is  sh u n t p a te n c y . I t  is  a lso  u se d  fo r c o n tra st 
e n h a n ce m e n t d u rin g  co m p u te d  to m o g ra p h y .

The Symbol t  denotes a preparation no longer actively marketed

http://www
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Iopromide is usually available as Solutions containing
31.2 to 76.9% oỉ iopromìde (equivalent to 150 to 
370 mg/mL of iodine) and the dose and strength used vary 
according to the proceđme and route.

Adverse Effects, Treaừnent, and Precautions
See under the amidotrizoates, p. 1582.1 and p. 1583.1. 
CrystaOỉsatíon and predpitation oỉ iopromide has occurred 
ữom concentrated Solutions; any prepaiatíon so aữected 
should not be used.
Reíerences.

1. Kopp AF, tt ai. Prevalence oỉ acute reactíons u> iopromide: 
postmarkecỉng surveŨUnce study of 74,717 patỉents. AOđ Radioi 2008; 
49: 902-11.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nomegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes iopromide as not 
porphyrinogenic it may be used as a drug oỉ first choice 
and nõ precautions are needed.1

1. The Drug Database íòr Acute Porphyria. Avaỉlable ac hap://www. 
đrugs-pOTphyria.org (accessed 10/ỈO/li)

Pharmacokinetìcs
On intravascular use, iopromide is rapidly distributed in the 
extracellular ũuid. It is not metabolised and is elìminated 
unchanged in the uiine; about 2% of a dose is excreted in 
ỉaeces. An elimination half-life of about 2 hours has been 
reported; about 60% of a dose is excreted in urine vvithin 3 
houxs and about 92% vvithin 24 houis. Iopromide is not 
signiAcantly bound to plasma proteins.

Preparations
Proprietary Prtporabons (details are given in Volume B)

Singk-ingradNnt PrBporotions. Arg.: Clarograỉ; AustraL: ultra- 
vist; Austria: UltravỊsc Belg.: Ultravist; CanatL: Ultravist; 
Ckina: ultravist Cz.: Ultravist; Dtnm.: Ultravist; Fin.:
Ultravist; Fr.: Ultravisc Ger.: Ultravist; Gr.: ultravist; Hung.: 
Ultravist; irl: Ultravist ĩsrael: Ultravist; ItaL: Ultravist; Jpn: 
Proscope; Neth.: Ultiaviỉt' Norw.: ultravist; NZ: Ultravist; Port.: 
ultravist; Rus.: Ultravìst (YaHpaBHcr); S~Afr.: ultravist; Spain: 
Clarograít; uloavỉst; Swed.: ultravist; Switz.: ultravist; Turk.: 
ultravist; ƠK: Ultravist USA: UltravisL

PliurmocopoCTol PrepQRriioiis
USP 36: Iopromide Injection.

lopydol /BAN, USAN, plNNI
lopidol; lopyđolum; Jopydol; Jopydoli; fionviflCM 
H23-Dihydroxýpropyl)-3,5-dHodo-4-pyridone. . 
C8H9l2NO3=421.0 •
045 — 5579-92-0:
ATC— V08AD02.
ATC Veĩ — QV08AD02.
UNII —  T4661K682A

Desariptlon. Iopydol contains about 60.3% of I.

Proíiie
Iopydol is an iodinated radiographic contrast medium 
(p. 1580.1) that has been used with iopydone íor 
bronchography.

lopydone IBAN, USAN, riNNI 
lopidona; lopýdonum; ửloriM/ỊOH.
3^-Oi-iodc>-4^pyridone.
CsH3l2N(>=346.9' -r . .
CA5 — 5579-93-1.~
UNIl —- J6856XB19T.

Description. Iopydone contains about 73.2% oỉ I.

Ị R Ị n ofíỊe
Iopydone is an iodỉnated radiographic contrast medium 
(p. 1580.1) that has been used with iopydol for 
bronchography. .

losarcol ipiNNi 
losarcolum; AraapKQn.
3̂ -OiaGetamìdơ-24,6-ữiìodo-W-methyl-/V-{[methyi(D-g/ucơ- 
23,43 -̂penGíhydroxyhexyl)carbamoy0methyllbenzamide. 
Q,Hi9l1ISÌ,Oj=8é22 -  . •
CAS —  977Ọ2-82-4:
UNII — 4DSD8950CC

Description. Iosarcol contains about 44.2% oí I.

All cross-reíerences reíer to entries in Volume A

Proỉile
Iosarcol is an iodinated nonionic monomeric conưast 
medium (p. 1580.1) used ỉor a wide range oi radiographic 
imaging procedures.

Prepạratìons
Propríelory Praporations (details are given in Volume B)

Sngk-ingradimt PraparaHans. Austria. Mditrastt; Ger.: Meli- 
trast.

lotalamic Acíd ỊBAN, rlNNỊ
Adde totalamique; Áddo iotalảmico; Addum lotalamícum;
lotalámico, áddo; lotalàminsãure; lothalamic Acid (USAN);
lothalamic Acid; Jotalaamihappo; Jotalaminsav; Jotaiamo
rũgỉtis; Jotalamsyra; Kyselina jotalamová; Methalamic Add;
MI-216; ftoTanaMOBafl KncnoTa.
5-Acetamidơ-2,4,6-tri-iodo-AAmethylisophthalamic acid.
C„Hgl3N2Q(=613.9
CAS —  2276-90-6.
ATC —  V08AA04.
ATCVet —  QV08AA04. 
um  —  16CHD79MIX.

Description. Iotalamic add contains about 62% oi 1. 
Pharmacopoeias. In Chin.. Jpn. and us.
USP 36: (Iothalamic Add). A vvhite, odourless, powder. 
slightly soluble in water and in alcohol' soluble in Solutions 
of alkali hydroxides. Store at a temperature of 25 degrees, 
excursions permitted betvveen 15 degrees and 30 degrees.

Meglumine lotalamate IBANM, riNNMi 
lotalamate de Méglumine; lotalamato de meglumina; 
lothalamate Meglumine; Meglumine lothalamate; Meglumi- 
ni totalamas; MernyMMHa iioTanaMaT.
The /v-methylglucamine salt of iotalamic acid.
C„H9I3N2O4,C7H,7NOs=809.1
CAS — 13087-53-1.
ATC —  V08AA04.
ATC Vet — QV08AA04.
UNII — XUW72GOP7W.

Description. Meglumine iotalamate contains about 47.1 % 
of I.
Pharmacopoeias. us indudes only as various injections.

Sodium lotalamate IBANM, riNNMi
Ịotalamate de Sodium; lotalamato de sodico; lotalamato de 
sodio: lothalamate Sodium; Naừii lotalamas; Sodium 
lothalamate; HaTpnií PIOTanaMaT.
C|iH8l3N2NaO<=635.9 
CAS — 17692-74-9; 1225-20-3.
ATC —  V08AAO4.
ATC Vet —  QV08AA04.
UNII — KDN276D83N.

Description. Sodium iotalamate contains about 59.9% of I. 
Pharmacopoeias. us indudes only as various injections.

Uses and Administration
Iotalamic add is an ionic monomeiic iodinated radiographic 
contrast medium (p. 1580.1) with actions similar to the 
amidotrứoates (p. 1581.3). It may be given intravenously. 
intra-anerially, or by instillation into the bladder or uterus, 
and is used in procedures induding angiography, 
arthrography, cholangiography, urography and hysterosal- 
pingography. It is also used for contrast enhancement in 
computed tomography. lotalamates have also been given 
orally or rectally for imaging of the gasưointestinal tract.

Iotalamic add is usually available as Solutions containing 
up to 54% oi sodium ỉotalamate or up to 60% of meglumine 
iotalamate. The dose and strength used vary according to 
the procedure and route. A mixture of the two salts has been 
given to minimise adverse eỉfects.

Adverse Effects, Treatment, and Precautíons
As for the amidotiũoates. p. 1582.1 and p. 1583.1.

Incidence of adverse eHeds. In 40 patients who under- 
went phlebography with 60% meglumíne iotalamate 
minor adverse reactions were common despite the use of 
saline ũushing and musde contraction to dear the veins 
after examination.1 The commonest eữect was pain at the 
site of injection, or in the calỉ and íoot; 15 patients oí 
those who had pain in the calf or foot were tound to have 
venous thrombosis. Major complications of phlebography 
appcar to be rare but can cause serìous morbidity; exami- 
nation of 200 ca se notes and a retrospective study úivol-

ving 3060 patients revealed 4 cases oỉ necrosis in the skii 
oỉ the ỉoot and gangrene oỉ the foot in 2.

1. Thomís ML, MacOonald LM. Compllcaũons oỉ ncending phlebograph 
oí the leg. BMJ 1978; li: 317-18.

Pharmacokinetics
On intravascular use the iotalamates are rapidly distributed 
suitable concentratíons ỉor urography reach the urinar; 
tract within 3 to 8 minutes of a bolus inưavenous injection 
Protein binding is reported to be low. The iotalamates an 
eliminated by the kidneys. In padents with normal rena 
Ếunction more than 90% of the dose injected is excreted ú 
uitne within 24 hours; an elũnination haU-life of about 9( 
minutes has been reported. Small amounts are reponed t( 
be excreted Via the bile in the taeces. The iotalamates art 
removed by peritoneal dialysis and haemodialysis.

Preparations
Propóetory Preporations (detailỉ are given in Volume B)
Stngle-ingrednnt Preparations. Arg.: Conray; Cysto-Conray 
Auítral.: Conray: Canad.: Conray: Cysto-CÕnray; Vascorayt 
Ịrt: Conray; UK: Conray; USA: cõnray; Cysto-Conray.
Pharmocopoeial Preporations
USP 36: lothalamate Meglumine and Iothalamate Sodiurr 
Injection; Iothalamate Meglumine lnjection; Ioihalamaie Sod' 
ium Injeaion.

lo t r o l a n  /SAN, USAN, rlNNI
lotrol; lotrolán; lotrolane; lotrolanum; lotrolum; Joứolaani; 
Jotrolan; ZK-39482; lĂOTponaH.
N//A/'//"-Tetrakis(2,3-dihydroxy-l-hydroxymethỵlpropyl)-
2,2',4,4',6,6'-hexaiodo-5,5'-(/V,A/-dimethylmalonyldi-imino)
di-isophthalamide.
C37H«I«N60 18=1626.2 
CAS -79770-24-4.
ATC —  V08A806.
ATC Vet — QV08AB06.
UNII — 16FL47B687.

Description. Iotrolan contains about 46.8% of I. 
Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (loưolan). A vvhite or yellowish-white, 
hygroscopic powder. Very soluble in waten practically 
insoluble in alcohol: (reely soluble in dimethyl sulloxide. 
Store in airtight containers. Protect írom light.

Uses and Administration
Iotrolan is a nonionic dimeric iodinated radiographic 
contrast medium (p. 1580.1). It is given intrathecally for 
myelography and for contrast enhancement in computed 
tomography, and by instillation into body ducts or cavities 
íor procedures induding lymphography, arthrography, 
hysterosalpingography, cholangiopancreatography, and for 
visualisation oỉ the mammary ducts. K may also be given 
orally for imaging of the gasưointestinal ưaa.

Iotrolan is usually available as Solutions containing 
51.3% or 64.1% of ioưolan (equivalent to 240 or 
300mg/mL of iodine, respectively) and the dose and 
sưeng th  used vary  according to th e  procedure and  route.

Adverse Effects, Treahnent, and Precautions
As for the amidotrizoates. p. 1582.1 and p. 1583.1. For the 
adverse effects relatíng to the use of nonionic contrast media 
such as ioưolan for myelography, see under Iohexol, 
p 1590.2.

Phannacokinetics
Ioưolan is excreted unchanged in the uríne. Aỉter 
inơathecal injection, about 80% is excxeted in the urine 
within 24 hours.

Preparations
Proprietary Prapomtions (details aie given in Volume B)
Single ingredient Preporotions. Canad.: Osmovistt: Chũur. Iso- 
vist Ger.: Isovist; Gr.: Isovist; Hung.: Isovistt; Neth.:
Isovistt; NZ: Isovistt: S.Afr.: Isovistt; Switz.: Isovistt: UK: Iso- 
vistf.

lotroxic Acid /SAN, USAN, riNNI 
Acide lotroxique; Âcido iotróxico; Acidum lõtroxicum;. 
lotróxico, ácido; Joữoksihappo; Jotroxsyra; SH-213AB; 
1̂0Tp0KC0Bafl KMỌỉOTa.
3,3'-(3,6,9-Trioxaundecanedioyldi-imino)bis(2,4,6-tri-iodo- 
benroic acid).
C22H,8líN20,=1215.8 
CAS — 51022-74-3.
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ATC — V08ACỬ2.
ATCVet— QW8ACaZ
um — 84C5PTP9X6. ■'

Description. Iotroxic aád contains about 62.6% oỉ L 
Pharmacopoãas. In lnt. and Jpn.

M e g lu m in e  l o t r o x a t e  ỊBANM, HNNMI
Dimeglumine idtíQxate1; lòơoxate' de Mẻglumtne;, loưoxate 
Meglúmine; loơoxato de meglumina; Meglumine ỈOỪOX- 
inate Meglumini loữoxas; MemyMUHa 1/loTpoKcaT. ,:. 
The dì(N-methylglucamine)salt of ioữoxic acid. —
^nH iSr6NA,2e7HI7NO5=16062 . .

— 6889045-1. - ' -
ATC— V08AC02. ' ■
ATC Vet — QV08AC02.
um — 389136RROO. -■■■• . ' •

Description. Meglumine iotroxate contains about 47.4% 
oỉ I.

Uses and Administration
Ioưoxic add is an ionic dimeric iodinated radiographic 
contrast medium (p. 1580.1); it is taken up by the Iiver and 
excreted in bile, and is used in cholecystography and 
cholangiography.

Ioưoxlc add is given intravenously as a solution 
containing 10.5% of the meglúmine salt. The usual dose is 
10.5 g of meglumine ioơoxate (equivalent to about 5g of 
iodine), given by iníusion over at least 30 minutes. 
Altematively, a soluúon containìng 22.8% of meglumine 
iotroxate may be used.

Adverse EfỊẹch,
See underthe amidotrizoates, p. 1582.1 andp. 1583.1.

Pharmacokinetìcs
Aíter intravenous injection, ioưoxic add binds to plasma 
proteins and is taken up by the liver; plasma-protein binding 
is about 60 to 90%. It is exơeted primarily unchanged in the 
bile; a small amount is metabolised and excreted in the 
urine.

Preparations
Proprietary Preporotions (details are given in Volume B)

Singie-ingredient Preparations. AustraL: Bilìscopin; Austria: 
Biliscopin; Ger.: Biliscopint; Gr.: Biliscopin; NZ: BiliscopinỶ; 
Switz.: Biliscopint; UK: Biliscopin.

loversol ỊBAN, USAN, HNNI 
loversolúm; lòveraol; Joversoli; KdP-328; Ploaepcòh. 
ÁÍA/'-8is(23-dihydroxypropyl)-5-[AH2-hydroxyethyl)glycola- 
mido]“2,4,6-trr-ipdoịsophthalamide.
CT ̂ gH 3 N 3Ĉ 9̂ =S 0 7 .1 - ;■

CAS —.87771-40-2. ,
ATC — V08AB07. .
ATT Vet — QV08ABỌ7.
UNII — N3RIB7X24K

Description. Ioversol contains about 47.2% of I. 
Pharmacopoeias. In us.
USP 36: (Ioversol). Store at a temperature oi 25 degrees. 
excursions perxnitted betvveen 15 degrees and 30 degrees.

Uses and Administration
loversol is a nonionic monomeric iodinated radiographic 
contrast medium (p. 1580.1) that is given intra-arterially or 
intravenously for angiography and urography. It is also used 
for contrast enhancement during computed tomography. It 
is usually available as a solution containing 34 to 74% oí 
ioversol (equivalent to 160 to 350mg/mL of iodine). The 
dose and strength used vary according to the procedure and 
route.

Reíerences.
1. Horiani L et tì. ainical profile o( ioversol: a metaanalyá] of 57 

randoraứed, double-bỉind dinỉcal trials. In v a t R ãấio í 1996; 31:479-91.

Adverse Effects, Treatment, and Precautions
See under the amidotrũoates, p. 1582.1 and p. 1583.1.

HypersensHỉvHy. A report1 of a íatal anaphylactoid reac- 
tion to ioversol.

1. Jansman FGA, et ai. Patal anaphylactoid reactỉon followlng ioversol 
adminỉsuaúoa. Pharm Wơrid Sá 2007; 29: 584-6.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonveglan Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Svveden. dassiũes ioversol as not 
porphyrinogenic it may be used as a drug of first choice 
and no precautions are needed.1

1. The Drug Data ba se ỉor Acute Porphyrla. Available ac http://www. 
drugs-porphriia.org (accessed 18/10/11)

Pharmacokinetics
When given ìntravascularly, ioversol is rapidly eliminated 
unchanged in the urine, vvith a halí-liỉe of about 1.5 houis; 
more than 95% of a dose is eliminated vvithin 24 hours. 
Binding to plasma or serum proteữis is very low.

Preparations
Propõetary Preparorionỉ (detailỉ are given in Volume B)

Skigle-tngredient Preparations. Arg.-. Opdray; AustraL: Opóray; 
Austrùr. Optiray; Betg.: Optíject; Optiray; CanatL: Optiray; Cz.: 
Optiray; Dertm.: Optiray; fín.: Optiray; Fr.: Optíject; Optiray; 
Gr.\ Optiray; Sung.: Optìray; IrL: Optíray; ỉtaL: Optiray; Neth.: 
Optiray; Norw.: Optiray; Port: Optiray; Rus.: Optiray 
(OữTnpeỉt); Spain: Optíray; Swed.: Optứay; Switz.: Optiray: UK: 
Optiray; USA: Optiray.

Pharmocopoekd Prepararions
USP 36: Ioversol Injectíon.

loxaglic Acid (BAN, USAN, riNNI
Atíde toxaglique; Ácido ioxáglieó; ■ Ađduprt loxaglicum; 
loxáglico, áđdo; loxaglinsáure; Joksagliinihappo; Joksagliko 
rụg^Ẹ;. jpjàgRnsav; Joxaglinsyra; l^selinầ joxaglová; P̂ -286; 
l4ÕKcarn08aÃ Kncnoĩa. •'
N-(2-Hỵdrọxyethyl)-2,4,6-tri-iodo-5-[2,,4,,6,-tri-iòdo-3'-(N-' 
methyfacetamido)-5'-méthylcarbamoylhippuramido]iso- 
phthalamíe add. .
^7,1^508=1268.9 '•
CÃ5 -59017-64-0. ■
ATC TT- V08AB03. - - 
ATC Vet — QV08ABỌ1 
UNil — Z40X7B2AF.

Descripcion. Ioxaglic add contains about 60% of I. 
Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Ioxaglic Add). A vvhite or almost white 
hygroscopic powder. Very slightly soluble in vvater and in 
dichloromethane; slightly soluble in alcohol. It dissolves in 
dilute Solutions oỉ alkali hydroxides. Store in airtight 
contéLÍners. Protect from light.
ŨSP 36: (Ioxaglic Add). Store at a temperature oỉ 25 
degrees, excursions permitted between 15 degrees and 30 
degrees.

Megiumine loxaglate ÍBANM, rtNNMi
loxaglạte de Méglumine; loxạglatẹ Meglunrụne (USAN); 
bxaglato dẹ mẽglumina; Meglumint'. loxaglas;. ;M^-302 
(meglumĩnẹ ĩoxaglăte with sớdiũm; toxaglate); MemyMMHà 
l l̂oxcaniaT. .
The N-methylglucamine salt ọf ioxaglic acid.
C74H2,lsN5OaC:7H,7NOs=1464T
CAS -  59018-13-2. í. ^
ATC — V08AB03.
ATC Vet — Q/08AB03. 
um — 75JR975T11.

Descriptlon. Meglumine ioxaglate contains about 52% of 
I.

Sodium loxaglate IBANM, riNNM) 
loxaglate de Sodium; loxaglate Sodium (USAN); ioxaglato 
sódico; MP-302 (sodium ioxaglate withr meglumĩne 
loxaglate); Natni loxagĩas; Natríurnjoksag[aattír Natnunnjox- 
aglac HaTpnã (teKCamaT.
C2«H2ol6NsNa08=V290.9 ■■■■■•'■
CÀS —  67992-58-9L 
ATC— VÒ8AB03:
ATC yíer’— QV08AB0ị
u m  — ẸQ43CN02U9. . .

Description. Sodium ioxaglate contains about 59% oỉ I.

Uses and Administration
Ioxaglic atíd is an ionic dimeric iodinated radiographỉc 
contrast medium (p. 1580.1). It is given intravenously, 
intra-arterially, intra-articulariy, or by instiỉlation into body 
ducts and cavities and ís used in diagnostic procedures 
induding angiography, arthrography, hysterosalpingogra- 
phy, and urography. It is also used for contrast 
enhancement during computed tomography.

Ioxaglic add is usualỉy available as Solutions containing a 
mixture o! the sodium and meglumine salts. Commonly 
used Solutions contain 39.3% oỉ meglumine ioxaglate and 
19.6% of sodium ioxaglate (equỉvalent to 320mg/mL o{ 
iodine) or 24.6% oỉ meglumine Ioxaglate and 12.3% oỉ 
sodium ioxaglate (equivalent to 200mg/mL of iodine). The 
dose and strength ũsed depend upon the procedure and 
route.

Adverse Effects, ĩreơ/men/; and Precautions
See under the amidotrizoates, p. 1582.1 and p. 1583.1.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria c en tre (NAPOS) and 
the Porphyria Centre Svveden, dassiAes Ioxaglic add as 
not porphyiinogenic it may be used as a drug of first 
choice and no precautions are needed.1

1. The Drug DatabaM ỉor Acute Porphyrla. Avaỉlable at: hctp://www. 
drugs*porphyrỉauorg (accessed 18/10/11)

Pharmacoldnetìcs
On intravascular use, ioxaglates are rapldỉy distributed 
throughout the extracellular ũuid. Protein binding is 
reported to be very low. They are mainly excreted 
unchanged in the urine, although biỉiary excretíon may 
predominate in renaỉ impaứment. With normal renal 
hmctìon, about 90% of a dose is excreted in the uiine 
within 24 hours; an elimination halỉ-liíe of about 90 
minutes has been reported. Ioxaglates cross the placenta 
and are distributed in to breast milk. They are removed by 
haemodiaỉysis and peritoneal dialysis..

Preparations
Propnetory Preporolioos (details are given in Volume B)

Single-ingredient Preporotkxa. Arg.: Hexabrix; AustraL: Hexab- 
rix; Austria: Hexabrix; Belg.: Hexabrix; Canad.: Hexabrix; 
Ckữe. Hexabdx; Cz.: Hexabrỉx; Denm.: Hexabrixt; Fùl: Hexab- 
lix; Pr.‘. Hexabtix; Ger.: Hexabrix; Gr.: HexabriX' Hung.: Hex- 
abrìx; IrL: Hexabrix; Israel: Hexabrix; /tai: Hexabrix; Neth.: 
Hexabrix; Norw.: Hexabrix; NZ: Hexabrix; PorL: Hexabrix; 
Spain: Hexabrix; Swed.: Hexabrix; Switz.: Hexabrix: Turk.: 
Hexabrix; UK: Hexabrix; USA: Hexabrix; Venez.: Hexabrix.

MuhKngredient Preparations. Thai.: Hexabiix.

Pharmacopoeial Preparotìoní
USP 36: Ioxaglate Meglumine and Ioxaglate Sodium Injection.

loxilan ÍUSAN. rtNNI
roxilán; Ipxiỉanè; loxilainum; loxitol; IdoKcrưiaH. ; . :'-í ■

'N -^ -D ih ý c irò ^ p ro p y O -S rtN -íiy -d iH ỵ d ro x ỵ p ro p y .Ọ àc ẹ iâm i-

do]-/V'-(2-hydro t̂hyl)-2,4I6rtnid'õisophthalamid'e.‘.X  
C,8H24l3N308=79Í.]' /
CÃS— 107793-72-6. :
A K — V08ÀỒ12.
ATC Vet — QV08AB12.
UNII+- A4ỴJ7J11TG ; - í.:-

Description. loxilan contains about 48.1% of I.
Pharmacopoeias. In us.
USP 36: (Ioxilan). A vrhite to off-white, practically 
odourless, powder. Soluble in vrater and in methyl alcohol. 
pH of a 10% solution in water is benveen 5.0 and 7.5. Store 
at a temperature of 25 degrees, excursions pennitted 
between 15 degrees and 30 degrees. Protect from light.

Uses and Administration
Ioxilan is a nonionic monomeric iodinated radiographic 
contrast medium (see p. 1580.1). It is given intra-arteriaily 
or intravenously for procedures induding angiography and 
urography; it is also used for contrast enhancement during 
computed tomography.

Ioxilan is usually available as Solutions containing 62.3 
or 72.7% oi ioxilan (equivalent to 300 or 350mg/mL of 
iodine). The dose and sưength used vary according to the 
procedure and route.

Adverse Effects, Treatment, and Precautìons
See under the amidotrizoates, p. 1582.1 and p. 1583.1.

Pharmacọkinetics
After intravascular use, ioTdlan is rapidly ellminated 
unchanged in the urine; about 94% of a dose is exaeted 
vvithin 24 hours. Protein binding is reported to be very low. 
ỉoxilan ỉs dialysable.

The Symbol t  denotes a preparation no longer actively marketed

http://www
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Preparatíons
Propríelary Pltpnutions (details are given in Volume B)

Single ingredient Preporelions. Jprr. Imagenil; Turk.: Oxilaa' 
USA: Oxilan.

pharmocopoùal Preparations
USP 36: Ioxilan Injccóon.

loxỉtalamic Acid ỊriNNi
Ácide loxitalamiquẽ; Áddo ioxitalámico; Acidum loxitalami- 
cum; AG-58107; loxitalámico, ácido; loxithalamic Acid; 
-loksitalaamihappo; Joxitalamsyra; l/IOKCHTanaMOBaa Khuio- 
Ta. - . .
5-Acetamldo-N-(2-hydroxyethy[)-2,4,6-tri-iodoisophthalamic 
acid. V
C 12H„l3N2Os=643.9 ■■
CAS —28179-44-4.
AĨC — V08AA05.
ATC Vet — QY08AA05.
UNII — 967RDI7Z6K.

Description. Ioxitalamic add contains about 59.1% oỉ 1. 
PHarmacopoãas. In Fr.

Meglumine loxitalamate ỊriNNMi
loxitalamate dè Méglumine; íoxitalamate Meglụmine; 
loxítalamato de rrieglumina; Meglúmini loxitalamas; 
MemyMMHa PloKCHTanaMaT.
The N-methyíglucamine salt of ioxitalamic acid.
C,2H„I3N205,C7H17N05=8392
CAS-  29288-99-1.
ATC—V08AÁÒS.
ATC Vet — QV08AA05.
Description. Meglumine ioxitalamate contains about 
45.4% of I.

Sodium loxitalamate ỊriNNMì
loxitalamate de Sodium; loxitalamate Sodium; loxitalámato 
sódico; Natrii loxitalamas, HaTpniã PloKCMTanaMaT. 
C,2H,ol3N2NaOs=665.9 .
CAS — 33954-26-6.
ATC— V08AA05.
ATC Vet — Q708AA05.
Description. Sodium ioxitalamate contains about 57.2% of 
I.

Proỉile
Ioxàtalamic add is an ionic monomeric iodinated radio- 
graphic contrast medium (p. ỉ 580.1) with actìons similai to 
those oỉ the amidotrizoates (p. 1582.1). It is given 
intravenously or by instillation into body cavities for 
procedures induding angiography, cholangiography, cysto- 
graphy, hysterosalpingography, and urography; it may be 
given orally or rectally for imaging of the gastrointestinal 
tracL It is also used ỉor contrast enhancement in computed 
tomography.

Ioxitalamỉc add is usually available as a solution 
containing 21% oí the sodium salt (equivalent to 
120mg/mL oỉ iodine), 55.1 to 66% oi the meglumine salt 
(equỉvalent to 250 to 300 mg/mL of iodine), or as a mixture 
of both salts. The dose and strength used vary according to 
the procedure and route.

Monoethanolamine ioxitalamate has also been used.

Preparatíons
Proprietary Preparalians (details are given in Volume B)

Singẳa ingređent Praparoíions. Arg.: Tdebrix 30; Telebrix 38; 
Telebrix Coronario; Telebrix Hystero; Belg.: Telebiỉx Gastro; 
Telebiix Hystero; Telebrix; Canad.: Telebrix; Chile: Telebrix 30; 
Telebrix 35; Cz.: Telebrix 30; Telebrix 35; Telebrix Gastro; Fr.: 
Tdebrix 12; Telebrix 30; Telebrix 35; Telebrix Gasưo; Telebtix 
Hystero; Ger.: Telebrix Gastro; Telebrix N 180 and 300; Gr.: 
Telebrix 30; Telebrix Gastro; Telebrix Hystero; Telebrix; Hung.: 
Telebrix Gastrot; Telebrixt; Israek Telebrix Gastro; Telebrix; 
Mex.: Telebrixt; Neth.: Telebrix 12; Telebrix 30; Telebrix 35; 
Telebrix Gastro; Telebrix Hystero; PorL: Telebrix 12; Telebrix 
30; Telebrix 35; Telebrix Gasưo; Telebrix Hystero; Switz.: Tele- 
brix 12; Telebrix 30; Telebrix 35; Telebrix Gastro; Telebrix Hys- 
tero; Thai.: Telebtix 35; Turk.: Telebrix; Venez.: Telebrix 30; 
Telebiix 35; Telebrix Hystero.

Mangafodipir Trisodium ỊBANM, USAN, ríNNMi 
.Mạngaíodipir ữisódìco; Mangafcx)ipir Trisodique; Mangaíb- 
dipirum Trínaữicum; MnDPDP (mangaíodipir); S-095 
(mahgaíbdipir);- Wih-59010-2 (niangaíodipir); Win-59Ọ1(Ĩ 
TpMHarpMií MaHra$0A*inMp. ”v

Trisodiúrrr' trihydrogen.. (OC-6-13HM//-€thylenebis(ÀMI3- 
hydroxy-5-{hydroxymethyl)-2-méthyl-4-pyridyDmethyl}glyi 
tìne) 5^'-bỉs(phosphato)J(8-)} manganate(6-); Trisõdium 
trihỵdrogen (OC-ố-BI-A/V-ettíane-Ú-diylbisíN-U-methyl-
3-oxidơ-KO-5-{phosphonatooxymeửiyl)-4-pyridylmettíy0gíy- 
cinato(O,A0}manganate(ID. ' ‘ ■
C22H27MnN,Na30,^P2=7573
CAS — 155319-91-8 (mangaíodipir); 140678-14-4 (mongaío- 
dipir trisodium).
ATC — V08CA05.
ATC Vet — CN08CA05. 
um — 129FW8ƠTG4.

Pharmocopoeias. In us.
USP 36: (Mangaíodipir Trisodium). Pale yellow crystals or 
crystalline powder. Preely soluble in vvater; very slightly 
soluble ỉn alcohol and in acetone; slightly soluble in 
chloroíorm; sparingly soluble in methyl alcohol. pH of a 1 % 
solution in water is bemeen 5.5 and 7.0. Store at a 
temperature not exceeding 8 degrees.

Uses and Administration
Mangaíodipỉr ỉ$ a manganese chelate that is used as a 
magnetic resonance contrast medium (p. 1580.1) íor 
imaging of the liver and pancreas. Manganese has 
paramagnetic properties that increase the relaxivity of 
hydrogen ions, leading to signal enhancement. Free 
manganese is released from mangaíodipừ in the body and 
is taken up by normal liver and pancreatic tissue, increasing 
the degreẽ of contrast.

Mangaíodipir is given intravenously as the trisodium 
salt.
In the UK. a solution containing mangaỉodipir trísodium 
7.57mg/mL (lOmicromol/mL) is used. Usual doses for 
imaging are:
• liven 0.5mL/kg (5micromol/kg) given by intravenous 

inỉusion at a ra te oỉ 2 to 3 mL/minute
• pancreas: 0.5 mL/kg (5micromol/kg) given by inưa- 

venous iníusion at a rate of 4 to 6mL/minute
In the USA, a more concenưated preparation is used, 
containing mangalodipừ tiisodỉum 37.9mg/mL (50micro- 
mol/mL). Usual doses are:
• liven O.lmL/kg (5micTomol/kg), given by slow in tra- 

venous injection to a maximum dose oí 15 mL

Adverse Eíkcts and Precautìons
The most common adverse eííects of mangalodipir are 
injectíon site discomỉort. íeelings oí vvarmth or ữushing, 
headache, nausea, vomiting, abdominal pain, and taste 
disturbances. Hypersensitivity reactions, induding anaphy- 
lactoid reactions, may occur. Transient increases in bilirubin 
and liver transaminase concentrations and decreases in 
plasma-ãnc concenưaúons have been reponed.

Mangaỉodỉpir ỉhould be Uỉed with caution in patients 
with hepatic or renal impairment and should be avoided if 
impairment is severe. It should not be gi ven to patients with 
phaeochromocytoma.
Reíerences.

I. Pcđcrỉc MP, et aỉ. Safety and eũỉcacy of mangaíodipír oỉsodium 
(MnDPDP) injection for hepatic MRI in adults: resuliỉ oí the u.s. 
multícenter pha se m  đínỉcal trials (salety). J Magn Reson ímagirtỊ 2000; 
12: 186-97.

Pharmacokinetics
Aỉter intravenous injection, mangafodipứ is dephosphory- 
lated and manganese is exchanged for zinc leading to the 
release of free manganese ions and the íormation of 2 
inactive metabolites. Manganese is rapidly taken up by the 
liver. pancreas, kidney and spleen; about 15 to 20% is 
excreted in the urine vvithin 24 hours, with most of the 
remainder excreted in the íaeces over about 4 days. The 
metabolites are almost entirely excreted in the urine vvithin 
24 hours.

Preparcrtions
Proprietary PrepQTotions (details are given in Volume B)
Singb-ingređent PreporoHom. Austria: Teslascant; Beỉg.: 
Tesĩascant; Canad.: Teslascan; Cz.: Teslascanỷ; Fr.: Teslascant; 
Ger.: Teslascant; Gr.: Teslascant; Hung.: Teslascant: /ri; 
Teslascant; ItaL: TeslascanỶ; Neth : Teslascant; Norw.: Teslas- 
cant; NZ: Teslascan; PoL: Teslascant; Port.: Teslascant; Rus.: 
Teslascan (TecnacxaH); Spain: Teslascant; Swed.: Teslascant; 
Switỉ.: Teslasant; Turk.: Teslascan; UK: Teslascant; USA: 
Teslascant.
Pharmacopoeỉal Preparations
USP 36: Mangaíodipir Trisodium Injection.

Metríxamide IBAN, USAN, riNNỊ
Metrttsamidi; Metrizamid; Meơizamida; Métrámide; Meứi- 
zamidum; Win-39103; MeTp*i3aMMA.

2-[3-Acetamido-2,4,6-tri-iodo-5-(N-meứiylacetamido)benza-
mido]-2-deoxy-CK)lucose.
£,8^^308=789:1
C4S — 31112-62-6 (metrừạmide); 55134-11-7 (meưừamide, 
glucopyranose form).
ATC— V08AB0Ỉ.
ẠTC Vet—r QV08AB0Ỉ. 
u m  — RHH3W8F1C0.

Descriptìon. Metrizamide contains about 48.2% oi L

Profìlẹ
Metrizamide is a nonionic monomeric iodinated radio- 
graphic contrast medium (p. 1580.1) that has been used in 
myelography, angiography, intravenous urography, and 
arthrographỹ, and also for contrast enhancement during 
computed tõmography.

Breast íeeding. No adverse effeds have been seen in 
breast-íeeding inỉants vvhose mothers were receiving 
metrizamide and the American Academy o/ Pediatrics con- 

1 siders1 that it is therefore usually compatìble vvith breast 
; íeeding.
; L. American Academy uỉ Pediatrícs. The iransỉer o( drugs and other 
Ị Chemicals into human milk. Ptdiatria 2001; 108: 776-89. (Retired May 
I 2010] Corrccúon. ibid.: 1029. Also available at: hup://aappolicy. 
j aappubHcaúons.org/cgi/comcnt/íull/pcdiairic5%3bỉ08/3/776 (accessed
ị 27/03/06)

Metríxoic Acid i&ANM, rlNNMỊ

Adde Métràoĩque; Ảcido meữizoico; Acidum Metrizoicum; 
Metritsoiinihappo; Metri20ÍC0, ácido; Metrizoinsyra; Meĩpn- 
30eBan Kncnơra.
3-Acetamido-2,4,6-tri-iodo-5-{/V-methylacẹtamido)ben2oic
acid.
C,2H„I3NA=627.9 
CAS— 1949-45-7.
ATC — V08AA02.
ATC Vet — Q708AA02. 
um — CM1N99QR1M.

Descriptìon. Metrizoic acid contains about 60.6% of I.

Meglumine Metrâoate IBANM, riNNMỊ 

Meglumini Metrizoas; Métrizoate de Méglumine; Metrizoate 
Meglumine; Metrizoato de meglumina; MemyMKHa 
MeĩpM30aT.
The N-methylglucamine salt of metrizoic acid.
C,2H„I3N Á C 7H,7N05=8232
CÀS — 7241-11-4.
ATC — V08AA02.
ATC Vet — QV08AA02. 
um — RJY6JR42WQ.

Description. Meglumine metrizoate còntains about 46.3% 
oi I.

Sodium Metrixoate IBAN, riNNỊ

Métrizoate de Sodium; Metri20ate Sodium (USAN); 
Metrizoato de sodio; Naưii Metrizoas; NSC-107431; HaTpnn 
MeTpttìoaT.
C,2H10l3N2NaO4=649.9 
CÃS —7225-61-8.
ATC — VỌ8AA02 :
ATC Vet — Q/08AAO2.
UNII —  065Q227UKỊ

Descriptíon. Sodium metrizoate contains about 58.6% of 
I.

Profi/e
Metrizoic add is an ionic monomeric iodinated radiographic 
contrast medium (p. 1580.1) with actions similar to those oi 
the amidotrizoates (p. 1582.1). It has bcen used as the 
meglumine and sodỉum salts, oỉten with caldum metrizoate 
and magnesium metrizoate, for a variety oỉ diagnostic 
procedures induding angiography, cholangiography, and 
hysterosalpingography.

Breasỉ ỉeedìng. No adverse eỉỉects have been seen in 
breast-ỉeeding inlants whose mothers were receiving 
metrizoate and the American Academy of Pediatrics con- 
siders' that it is thereíore usually compatible with breast 
ỉeeding.

1. American Academy of Pedỉatrics. The transỉer of drugs and other 
Chemicals into human milk- Pedừttrừs 2001; 106: 776-89. [Retỉred May 
2010] Correctíon. ibid.; 1029. Also available at: http://aappolicy. 
aappubỉications.org/cgi/conient/fulỉ/pedỉatrics%3bỉ08/3/776 (accessed 
27/03/06)
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Uses and Ặdministration of Corticostecoids, p. 1597 
Administration, p. 1598 

Diumal effect> p. 1598 
Epidural rpụte, p. 1598 
Inhalational therapy, p. 1598 
Intta-articular route, p. 1598 
Intranasal route, p. 1599 
Surgery, p. 1599 
Topicaỉ applicatìon, p. 1599 7 ,

Acute respiraiory dístresi syndrome, p. 1599
Adrenal hypẹrpbsÌCT, congenìtal, p. 1600
Adrềriocorticaí insùfficÍ8ncy, p. 1600
AIDS, p. 1600
Alopècia, p. 1600
Anáemias, p. 1600
Anaphylaxis, p. 1600
Aspíratíon sỳndromes, p. 1600
Asmrna, p. 1600
Behpet's syndrome, p. 1601
BellVpalsy, p. 1601
Bites and stìngs, p. 1601
Bone cysls, p: 1601
Brain inịury, p. 1601
Bronchiolitis, p. 1601
Bronchopulmonary dysplasia, p. 1602
Cachexià, p. 1602 1,-
Cardíac arrhỵrtimiạs, p. 1602
Cerebral oedemã, p. 1602
Chronic actíve hepatìtis, p, 1602
Chronic obstructivepulmonary disease, p. 1603
Churg-Strauss syndrome, p. 1603
Cogãn's syndrõme, p. 1603' "
Congénital adrenal nyperplasia, p. 1603
Comealgraftrejectíon, p. 1603 r
Croup, p. 1603
Cystic Ịỉbrosis, p. 1604
D eatnèss, p. 1 604
Dermatomyosjtis, p. 1604
Eaton-LamDert myàsthenic syndrome, p. 1604
Eczéma( p. 1604
Eosinophilic oesophàgitis, p. 1604

The adrenaỉ cortex synthesises both corticosteroids, based 
on a 21-carbon nudeus, and some sex hormones, mainỉy 
androgens, based on a 19-carbon nudeus. The corticoster- 
oids are traditionally divided into those vvith mainỉy 
glucocorácoid actions, oi vvhich corósol (hydrocortisone) is 
the most important endogenous example, and those that are 
mainly mineralocorticoid, of vvhich aldosterone is much the 
most important.

The endogenous glucocorticoids are under regulatory 
control ừom the hypothalamus and pituitary, Via the 
releasing hotmones corticorelin (p. 1628.1) and cortico- 
ưopin or ACTH (p. 1628.3). In retum the glucocorticoids act 
to inhibit produaion and release of these releasing 
hormones by a negative íeedback mechanism. The System 
is knovvn collectively as the hypothalamic-pituitary-âdrenal 
(HPA) axis. Aldosterone secretion, by conưast. is under the 
conưol of the renin-angiotensin System.

The main mineralocorticoid actions are on fluid and 
electrolyte balance. Hiey enhance sodium reabsorption in 
the kidney and hence expand the extracellular fluid 
volume, and they enhance renal excretion of potassium and 
H+.

The glucocorticoid actions are vvide-ranging. They 
have potent anti-inflammatory and immunosuppressive 
eííects, at ỉeast partly through inhibition of the release of 
various cytokines, and it is mainly these that are made use of 
dinically (see belovv). They also have proỉound metabolic 
eữects: blood glucose concentratìons are maỉntaỉned or 
ỉncreased by a decrease in peripheral glucose utilữation and 
an incxease in gluconeogenesis; glycogen deposition, 
protein breakdovvn, and lipolysis are incxeased, and eữects 
on caldum uptake and excretion lead to a decrease in body 
caldum Stores. Glucocortìcoids Ễadlitate the action of many 
other active endogenous substances, and aổect the íunction 
of cardiovascular System, kidneys, skeletal musde and CNS.

Many synthetic congeners and derivatives of the 
corticosteroids are available. The main corticosteroids used 
systemically are hydroxy compounds (alcohols). They are 
relatively insoluble in water and the sodium salt of the

Epidermolysis bulk»a, p. 1604 
Epilepsy, p[ 16Ọ4
Eiytheróa multilpiTne, p. 1604 

. Giont cell arteritís, p.1604
Glomerular kidney disease, p. 1604 
Gout, p. 1605, :v 
Graves'ophthaímppathy, p. 1605 
Haemangiomav p. 1605 
Headadìé, p. 1605 
Herpes iníections, p. 1606 
Hypercalcaemia, p. 1606 „
Hypersensitivily‘vdscũlihVp. 1606 
Immune thrombocytopenia, p. 1606 
lnfectiõns, p. 1606 
Iníectious mononucleosis, p 1606 
InAammatory bowel disease, p T606 . 
Interstitíal ỉung dísease, p. 1607 
Leishmaniasiỉ, p. 1607 
Leprosy, p. 1607 
lichen, p. 1607 
Liver disorders, p. 1607 
Male iníértility, p. 1607 
Malignant heoplasms, p. 1608 
Meningitìs, p. 1608 
Mouth ulceratipiỊ, pl 1608 
Multiple sclerosís, p.71608 

■ Mưscular dyslropliies, p. 1608 
Myasíhenia groívts, p. 1608 

■7 Nasaỉ polyps, p. 1608 
Nausea and’Yọmi)ing,p. 1608 
Neonatal inlrayentricular haemorrhage, p. 1608 
Neonatal rèspíraÌDry distress syndrome, p. 1608 
Optíc neuròpatfiies,,p. 1609 
Organ and tissueiransplantation.p. 1609 
OsìéoartỊìHlis, p. 1609 
Osteopehosìs, p. 1609 
Pain, p. Í  61Ọ •
PancreàtiHs, p. 1610
Pemphigús and pemphigpid, p. 1610
Pneumocystìs pneumonia, p. 1610

phosphate or sucónate ester is generalỉy used to provide 
vvater-soluble torms for injections or Solutions. Such esters 
are readily hydrolysed in the body.

Various structure-activity relationships are understood 
for the corticosteroids and have been made use of in the 
development of new compounds. The presence of a 
hydroxyl group at positìon 11 seems to be essential for 
glucocorticoid actívity, vvhile a hydroxyl at position 21 is 
required for mlneralocorticoid activity. Fluorination at 
position 9 enhances both mineralocorticoid and glucocorti- 
coid activity. Substítution at carbon 16 (as in betametha- 
sone, dexamethasone. or tríamdnolone) virtually elim- 
inates mineralocorticoid activity. Esterilication of 
corticosteroids at the 17 or 21 positions with fatty adds 
generally increases the topical activity. The íormation of 
cydic acetonides at the 16 and 17 positions íurther increases 
topical anti-inflammatory adivity, usually vvithout increas- 
ing systemic glucocorticoid activity. Figure 1 (below) shows 
the basic steroidal skeleton structure.

Figure 1. Steroidal skeleton.

In the medical and pharmacological literature the names 
of unesteriBed corticosteroids have ửequently been used 
indiscrũmnately for both the unesteriũed and esteriâed 
forms and it is not alvvays apparent to which form reỉerence 
is being made. The unesterified form is sometimes quaỉihed 
by the phrase 'free alcohoT.

PolyprterìHs nodosa and mĩcroscôprc pòlyangiitìs, 
p. 1610 ' 1 '

Polychondritìs, p. 1610 •“ -ị . i
Polýmyalgia rhèumatica, p. 1610 .
PoỊỵmýosĩtis and dermàtomyositis, p. 1611 . - -
Polýneuropathies, p. 1611 V. ' oC' r  ̂ 'T J • ỉ t > 
Postoperatíve oculàr inAammatỉon, p. 1611. r . 
Pregnancyi p. 1611 r : « .í"*!.
Psoriasisy p. 1611 ' ; “ • , -í
Pyoderma gangrenosum, p. 161 ĩ  "  ̂ ‘ *».■. V
Respĩratorỹdisõrders, p 1611 í >
ReHnal vasculỉHs, p. 1611 V "
Retroperitoneal íibrosis, p. 1612 7
Rheumaloid artliritìs, p. 1612" ' '
Rhinitís, p. 1612
Sarcoidosis, p. 1612 ’ ---- ' - ’ -
Sđatica, p. 1612 
Sclerilis, p. 1612
Sclerodenna, p. 1613 . "
Seborrhoeic dermatitiŝ  p 1613 3
SepHcshock, p. 1613 *
Sickle-ceil disease, p. 1613 i
Skin disorders, p. 1 ó 13 , . v -
Soft-tissue dieumatism, p. 1613 ;"v
Spinalcord and head ĩnjury, p.'1613t -
Spondyloarthropathies, p. 1613 ..
Systemic lupus erythemãtosus, p. 1613 
Takayasu's arterihsr p 1614 
Tuberculosis, p. 1614 í .
Urtícaria and angioedema, p. 1615 •
Uveitĩĩ, p. 1615
Vasculitic syndromes, p. 1615 r":’ :
Vitìligo, p. 1615 '
Wegener's granulomatosis, p. 1 ÓI5 "

Adverse Eiĩects of Gorticosteroids and their Treatment, 
p. 1615

WÍrtidrawol of Cortỉcosteroids, p. 1618 
Precautions for Corticosteroids, p. 1:618 '
Interactions óf Corticosteròlds, p. 1619 1
Pharmacokìnetics of Corticòsteroids, p. 1620

Uses and Administration of

The cortícosteroids are used in physiological doses for 
replacement therapy in adrenal insuffiàency. Pharmacol- 
ogical doses are used when palliative anti-inílanunatory or 
immunosuppressant eííects are required. Beíore institutmg 
therapy the beneẼts and risks oỉ corticosteroids should be 
considered; vvhere appropriate, local rather than systemic 
therapy should be used. The lovvest eííective dose should be 
used for the shortest possible time; high doses may be 
needed for liíe-threatening situations.

The effects of diíĩerent corncosteroids vary qualiutively 
as vvell as quantitatively, and it may not be possibỉe to 
substitute one £or another in equal therapeutìc amounts 
without.provoking adverse eííects. Thus, vvhereas cortisone 
and hydrocortisone have very appretíable mineralocorti- 
coid (or sodium-retaining) propcrties relatìve to theữ 
glucocorticoid (or anti-inỉlammatory) properàes, predniso- 
lone and prednisone have considerably less, and others, 
such as betamethasone and dexamethasone, have none or 
vữtually none. In contrast the mineralocortìcoid properties 
of íludrocortisone are so pronounced that its glucocorticoid 
eííects are considered to have no dinỉcal signiBcance.

As a rough guide. the approxũnate equivalent doses of 
the main corticosteroids in terms of theữ glucocorticoid (or 
anti-inAammatory) propertíes alone, are:
• betamethasone 750micrograms
• cortisone acetate 25 mg
• dexamethasone 750micrograms
• hydrocortisone 20 mg
• methylprednisolone 4mg
• prednisolone 5 mg
• prednisone 5 mg
• tiiamdnolone 4mg
However, esterihcation generally alters potency and 
compounds given at equivalent glucocorticoid doses may 
not have equivalent dinical eỉíect.

The mineralocorticoid properties of corticosteroids (see 
above) are rarely used. Excepdons mdude the ưeatìnent of

The Symbol t  denotes a preparation no longer actively marketed
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primary adrenocortical insuffidency, in which botb 
mineralocorticoid and glucocorticoid replacement is 
necessary, usually in the fonn oỉ Oudrocortìsone with 
hydrocortisone (ỉor details, see p. 1600.2). The miner- 
alocortìcoid properties of ũuđrocortisone are also used to 
maintain blood pressure in patients vvith orthostatic 
hypotenáon (seep. 1634.3).

The antí-inílaminatory and immunosuppressant gluco- 
corticoid properties of cortìeosteroids (see p. 1597.1) are 
used to suppress the dinical manifestadons of disease in 
many dỉsorders conãdered to have inũamniatory or 
immunological components. For these puiposes, the 
synthetic analogues with theb considerably reduced 
mineralocorticoid properties linked with enhanced gluco- 
corticoid properties, are preỉerred. Despite the existence of 
very powerful synthetic glucocorticoidỉ with virtually no 
mineialocorticoid activity, the hazards of inappropriately 
high glucocortícoid therapy are su ch that the less powerfui 
prednisolone and prednisone are the glucocorticoids' of 
choỉce ỉor most conditíons, since they allow ỉor a greater 
margin of saíety. There is little to choose between 
prednisolone and prednisone: prednisolone is usually 
reconunended in the UK since it exists in a metabolically 
active form, vvhereas prednisone is inactive and must be 
converted into its active fonn by the liven hence. 
particularly in some liver disorders. bioavailabiliry of 
prednisone is less reliable (but see Hepatic bnpaừment 
under Precauóons of Prednisolone, p. 1646.3).

Because the therapeutic eữects of corticosteroids seem to 
be of longer duration than the metabolic eỉfects, 
intennittent ữeatment vvith corticosteroidỉ has been used 
to allow the metabolic rhythm of the body to become re- 
established while maintaining the therapeutíc eữects. 
Regũnens of intermittent therapy have usually consisted of 
short courses of treatment or of the use of singỉe doses on 
altemate days. Such altemate-day therapy, hovvever, is 
only appropriate ỈOT corticosteroids with a relatively short 
duration oỉ action and small mineralocorticoid elíect, su ch 
as pređnisolone, and onỉy in certain disease States. 
Corticosteroids are also given in single daily doses at túnes 
coindding with maxúnum or minimum output oỉ the 
adrenal cortex in order to obtain the desbed eíỉect on the 
adrenals (see Diumaỉ ESect under Admirústration, below).

Doses oỉ corticosteroids higher than those required for 
physiological replacement will eventually lead to some 
degree oỉ adrenal suppiession, the extent depending on the 
dose given, and the route, bequency, time, and duration oỉ 
treatment The adrenal glands are considered to have a daily 
output equivalent to about 10 or 20 mg oỉ hydrocortisone 
(cortisol), but individual blood-cortisol concentrations may 
vary widely, and can increase up to tenỉold or more during 
stress. Thereíore, during periods of stress or trauma, such as 
during and aíter surgery and when suítering from 
inỉections, the corticosteroid dosage of patients must be 
increased. In patients on long-teim corticosteroid therapy 
undergoing surgery this is usually provided by parenteral 
hydrocortisone; graduated regimens tailored to the severíty 
of surgery (see p. 1640.3) are now preíeired to the íormer 
high-dose Standard regimens tapered over 5 days, vvhose 
use has been questíoned (see Surgery, under Adminisưa- 
tion, p. 1599.1).

Although the empirical use of a corticosieroid is 
appropriate in a lUe-threatening situation, generally it is 
ađvisable n o t to begin corticosteroid therapy un til a deSnite 
diagnosis has been made, ỉor othemdse symptoms may be 
masked to su ch an extern that a true diagnosis becomes 
extremely diỉBcult to make and the disease may reach an 
advanced stage beỉore detection.

Systemic therapy is indicated in many conditions. 
VVhere possible the oral route is preỉerred but parenteral 
doses may be used iỉ the disease is severe or an emergency 
aiises. Intravenous therapy is generaUy used íor intensive 
emergency treatment as the onset oỉ actìon is relatively fast 
although intramuscular injectíons, often íormulated as 
longer-acting depot preparations. may also be used to 
provide subsequent cover. Examples o{ condiứons ưeated 
with systemic corticosteroids indude:
• as an adjunct to adrenaline in liíe-threatening allergic 

reactions such as angioedema or anaphylaxìs (see 
p. 1293.2)

• some blood disorders, induding auto-immune haemo- 
lytic anaemia (p. 1122.2) and inunune thrombocytope- 
nia (p. 1606.1)

• selected connective tissue and musde disorders, su ch as 
Behqet's syndrome (p. 1601.1), polymyalgla rheumatica 
(p. 1610.3), poiymyositis (p. 1611.1), SLE (p. 1613.3), 

'and the vasculitic syndromes (p. 1615.2)
• some inAammatory eye disorders, paiticuỉariy those 

aỉtecting the posterior chamber such as uveitis 
(p. 1615.1)

< inílammatory gastrointestinal disorders. su ch as Crohn's 
dỉsease and ulcerative colitis, aỉthough local adminisna- 
tion by the rectaỉ route may be preíerred in some 
dicumstances (see p. 1808.3)

• ỉnỉections accompanied by a severe inĐammatory 
component provided that appropriate and-inỉective 
drugs are also given and that the beneũts of corticosteroid 
therapy outweigh the possible risk oỉ disseminated 
iníection; examples oỉ conđitions where corticosteroid 
may be considered indude helminthic iníections, the 
Jarisch-Herxheùner reaction, and tuberculous mening- 
itis (p. 1614.3)

• selected kidney disorders indudỉng lupus nephrỉtỉs (see 
Systemic Lupus Erythematosus, p. 1613.3) and various 
glomerular disorders (p. 1604.3)

• selected liver disorders, induding auto-immune chronic 
active hepatitis (p. 1602.3)

• some neurological disorders such as inỉantile spasms (see 
Epilepsy, p. 1604.1) and subacute demydinating 
polyneuropathy (p. 1611.2); also in cerebral oedema 
(p. 1602.3), induding that assodated with malignancy

• some respữatory disorders, such as asthma (p. 1600.3, 
although inhaled corticosteroids are preíerred to oral 
therapy for prophylaxis), interstitial lung disease 
(p. 1607.1), pulmonary sarcoid (p. 1612.2), andneonatal 
respiratory distress syndrome (p. 1608.3)

• some cases of rheumatoid arthritis, vvhere recent 
evidence suggests there may be value in early ưeatment 
of aaive disease (see p. 1612.1)

• severe skin disorders such as pemphigus and pemphigoid 
ị (p. 1687.1)

Glucoconicoids are also used with antineoplastics in 
regimens for the management of malignant disease. They 
are also given to reduce immune responses aíter organ 
transplantations, oíten with other immunosuppressants 
(see p. 1932.2).

Corticosteroids are not novv considered useíul in patients 
vvith aspiration syndromes or stroke.

Intra-artlcular inịection. in the absence oỉ inỉection 
and with full aseptic precautions, may be used, for example, 
in the treatment oỉ rheumatoid arthritìs (p. 13.2), osteo- 
arthrítis (p. 12.3), and ankylosing spondylitis (see 
Spondyloarthropathies, p. 14.3). Either hydrocortisone 
acetate or one of the esters oi the synthetic corticosteroids is 
used. It should be noted that there ha ve been several reports 
of joint damage aíter the intra-articular injection of 
corticosteroids into load-bearing joints.

Topical application often produces dramatic suppres- 
sion of skin diseases in vvhich ínílammation is a prominent 
feature, such as eczema (p. 1684.1), seborrhoeic dermatitis 
(p. 1689.1), and some forms of psoriasis (p. 1688.1). 
However, the disease may retum or be exacerbated vvhen 
corticosteroids are withdrawn and thìs appears to be a 
particular problem in some of the ỉorms of psoriasis. 
Occasionally, conicosteroids may be used with the addition 
of a suitable antimicrobial. su ch as neomydn, in the 
treatment of iníected skin. For comments on the topical 
application of preparanons containing a corticosteroid and 
neomydn, see Adverse ESects of Neomydn, p. 330.2.

ĩntralesional injectíon sometimes hastens the resolu- 
tìon of chronic skin lesions su ch as lichen planus 
(p. 1685.2), alopeda areata (p. 1682.3), and keloids.

Topical application to  the  eye in inỉlammatory and 
traumatic disorders has led to dramaũc results, but the 
occurrence of herpedc and lungal inlections of the comea 
and other seríous complications are considerable obstades, 
and eye drops containing corticosteroids should be used 
under strict ophthalmic supervision with regular checks of 
intra-ocular pressure. Care is also required when 
corticosteroids are given by subconjunctival injection 
in inũammatory eye disorders.

Ear drops containing corticosteroids are used in the 
ưeatment of otitis extema (see p. 195.1).

Inhalational therapy is vvidely used in the prophylaxis 
oíasthma (p. 1600.3).

Nasal applỉcation is used in the prophylaxis and 
ữeatment of allergic and non-allergic rhinitis (see p. 612.1) 
and nasal polyps (p. 1608.2).

Rectal adm inistration. by either suppository or 
enema, may be used for some corticosteroids, notably in 
the ưeatment of inAanưnatory bowel disease (p. 1808.3).

Administration

Diumal effed. The diumal rhythm o( the adrenal cortex 
leads to about 70% of the daily secretion being made 
between midnight and 9 am.1 In the treatment of adrenal 
cortical hyperplasia a dose of hydrocortisone given at 
night will be nearly twice as suppressive as the same dose 
given duríng the day. Hovvever, in treating allergic or col- 
lagen disease when suppression oí adrenal cortical actìvity 
is best avoided a dose of hydrocortisone at about 8 am is 
indicated. when redudng corticosteroid dosage aíter treat- 
ment, a single dose given at 8 am will be most benehdal 
and will not inhibit corticotropin secretion. Also, for simi- 
lar reasons,2 when used for replacement therapy cortícos- 
teroids are given in unequal doses during the day (two-

thirds of the daily dose ìn the moming, and one-third at 
night).

1. Demos CH. tía ỉ.Ả  modưỉed (oncc â đay) cordcosteroid dosage rcgimen. 
Oùt Pharmacol Ther 1964; 5: 721-7.

2. Aronsoo JK. Chronopharmacology: reílections QĐ time and a new texL 
Uatctt 1990; 335: 1515-16.

Epidural route. Although epidural injections of corticos- 
teroids have been widely Uỉed in the treatment oí sdatica 
and chronic low back pain (p. 9.2), evidence oỉ efficacy is 
lacking or conHicting, and guidelỉnes do not lecommend 
them íor routine use.ư  Otheis have also revievved epidur- 
al corticosteroid use.3-4

It should be noted that inadvertent intrathecal injection 
oí conicosteroids has resulted in severe neurological 
complicatỉons.

1. Armon c  tí al. Assessraeni: use of epỉdural steroid injectỉons to ơeat 
radỉcuỉar lumbosacnl paỉoỉ report of the Therapeutics and Technology 
Assesstnent Subcommỉttee of the American Academy of Neuroiogy. 
Ncurology 2007; 68:723-9. Abo avaiỉabìe au http://www.neurology.org/ 
cgj/reprỉnt/68/10/723.pd/ (accessed 24/03/10)

2. Aỉraksỉnen 0, tí ai. COST B13 VVoridng Group on Guideỉỉnes ỈM Chronic 
Low Back Pain. Chapter 4. European guìdelỉnes íor ihc management of 
chroníc nonspectâc low back pain. BurSpineJ 2006; 15 (suppl 2): S192- 
S300. Also availablc au http://www.badcpaineurope.org/web/files/ 
WG2_Guideiines.pdf (accessed 24/03/10)

3. Abdi s. tí aỉ. Epidural steroids in thc management of chronic spinal pain: 
a systemaúc review. Pain Physiàan 2007; 10: 185-212.

4. Young ỈA, tí ái. The use oí ỉumbar epidurai/transloraminaỉ steroids íor 
managing spirul disease. J Am Aea4 Orthơp Surg 2007; 15: 228-38.

5. Staỉĩord MA. tí ai. Sdatỉca: a review of hisiory. epidecDiology, 
pathogenesis. and the roỉe oí epidural sicroid injeaion ín managemem. 
Br J Ãnaath 2007; 99: 461-73.

6. Valat Jp, Roxenberg s. Local cortỉcosteroid injections íor ỉow back paỉn 
and sòatíca. Joint Bone Spirte 2008; 75: 403-7.

Inhaldtional therapy. Corticosteroids are given by inhala- 
tion, particularly in the maintenance therapy o/ asthma, 
in order to deliver the drug direaly to the lungs, at smaller 
doses than are needed oraily, and minimise systemic 
adverse effects. Diữerent inhaled corticosteroids diííer in 
theứ potency, though there is little evidence of a differ- 
ence in efficacy at recommended doses.1 Of those vvidely 
available by inhalation, bedometasone dipropionate and 
budesonide have be en considered to have similar potency, 
vvhile ílunisolide is less potent, and ddesonide, Outicasone 
propionate, and mometasone furoate are considered to be 
more potent. However, íormulation may affect drug avail- 
ability; the replacement of chloroQuorocarbon propellants 
with a hydroíluoroalkane has increased the drug availabil- 
ity ừom some Products, necessitating the use of lower 
doses2-3 (see also Reíormulation, under Bedometasone 
Dipropionate, p. 1622.3).

Eỉhdent delivery to the bronchial ơee is crudal and 
several dlHerent devices are available, induding pressurised 
aerosol inhalers, breath-aauated aerosol inhalers. and dry 
povvder inhalers. These devices appear to be equally 
eííectìve íor the delivery of corticosteroids.4 However, many 
patíents. espedally children, find that inhalaúon is made 
much easier by bttìng a spacer device to the inhaler.5 Such a 
device is recommended when high doses are to be inhaỉed, 
to prevent oropharyngeal deposition and subsequent 
systemic absorption. Hovvever, the type of spacer used and 
the method of use may dramatically àỊter the amount oí 
drug available íor inhalaũon. The drug should be introduced 
into the spacer by single aauations, each íollovved by 
inhalatlon, with the delay betvveen actuation oí the inhaler 
and inhalation bom the spacer kept to a minimum. In some 
spacers static dectrìdty accumulates, and the build up oỉ 
charge reduces drug delivery: this can be controlled by 
vvashing and drying the spacer in air once a month. 
Considerable diơerences in the dose delivered to the 
airvvays may also be seen betvveen different types oi 
nebuliser, and betvveen nebulisers and spacer devices.4

It should be bome in mind that apparent differences in 
the dose supplied bom inhaler devices in different countries 
may in some cases be arteỉacts, due to variations in the way 
the dose is measured or expressed. In the UK, ỉor example, 
the dose supplied bom a metered-dose ỉnhaler is generally 
quoted as the amount released into the mouthpiece bom 
the valve. bi the USA, hovvever, doses may be stated in 
teims of the amount of drug emitted bom the mouthpiece, 
vvhich due to drug deposition will be slightly less than the 
amount released bom the valve.

1. Kelly HW. Comparison of inhaỉed conicosieroids: an update. Anti 
Pharmaathtr 2009; 43: 519-27.

2. Newman SP. Depositíon and eữects oí inhaled corticDSteroỉds. ơòt 
Pharmacokintí 2003; 42: 529-44.

3. MHRA/CHM. Inhaỉed Products thaỉ contaỉn cortìccmeroids. ữrug Safcty 
updatr 2008; ỉ (12); 6-7. Availabìe au http://wwwjnhra.gov.uk/home/ 
idcplg?ldcService=»GBT.FH£&dDocNaíne*»CON020567frRevision5eleC' 
tionMeihod^LatesiReỉeased (accessed 12/08/08)

4. Broddebank D. tí a i Systematỉc review of dỉnicaỉ eãectíveness oí 
pressurised metered dose inhaỉers versus ocber hand bdd  inbaỉer 
devlces ỉor delỉvering cortícosteroids in astbma. BMJ 2001; 323: 896- 
900.

5. CPCaỉỉagban c  Barry PW. How to dioose delỉvery devices ỉor asthma. 
Anh Dis Qúìắ 2000; 82; 185-7.

6. O^Caliagban c Bany p. Detívering inbaỉed corticosteroids to patìents. 
BMJ 1999; 318: 410—11

Intra-oi licular route. Intra-articular and periarticular 
býectíon of corticosteroids is an establỉshed ưeatment ỉor 
a variety of joint and soít-tissue lesions.1-* Pain and

All cross-reíerences reíer to entries in Volume A
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PerAenapent IUSAN, riNNi ®
ĐodecaAuoropentanum; ĐodekaAuorốpentaani; Dodeka- 
duoropentan; PerAénapent; PerAenapentum; nepệneHa- 
neHT.
Dodecartuorapentane.
CsFi2=288.0
0 6 — 678-26-2.
ATC — V08DA03.
ATC Vet — OmDA03.
u m  — 483AU1YSCI . .

Proỉilẹ
PerQenapent is a liquid perAuorocarbon that has been used 
as an ultrasound contrast medium (p. 1580.2) ỈOT 
echocardiography. It has been given intravenously as an 
emulsion containing droplets of perilenapent; on warming 
to body temperature the droplets íorm microbubbles of 
perũenapent gas that provide echo-enhancement. A small 
amount ol perũisopent (below) was aiso induded in the 
loimulation.
Reíerences.

1 RÓbbỉa ML. Eisenỉeỉd AJ. Perũenapent emuỉsion: a us contrast agent for 
dỉagnostỉc radiology—multicemer, double-blind comparison with a 
placebo. Radbbgy 1998; 207: 717-22. 

í '  kỉcnnan DW, VVesỉey DJ. Saícty assessment of pcrữcnapcnt emuision 
lor echocaidlographic conưast enhancement in patíents wtth congesứve 
heart íailure or chronỉc obstmctỉve pulmonary dỉsease. Am Heart J  2000; 
139: 1077-80.

Perílexane IUSAN, riNNi<8>
PerAexano; PerAexanum; nepộíieKcan. 
TetradecaAuorohexane.
QP,4=338.0 . s
CÃS — 355-42-0. 
u m  — FX3WJ41CMX.

Proỉile
PerQexane is a perữuorocarbon gas that has been used as an 
ultrasound conưast medium (p. 1580.2) for echocardio- 
graphy. Dry microspheres containing the gas are 
reconstituted immediately beỉore use, leading to the 
formation of microbubbles of peiũexane that provide echo- 
enhancement; lipids are induded in the microspheres to 
stabilise the bubbles vvhen they ỉorm.

Preparations
Proprietary Preporotions (details are given in Volume B) 
Single-ingredìent Preparations. USA: Imagent.

Perflisopent ÍUSAN, riNNì ®
PerẠisopentúm; riep<ị>hM3oneHT. ' 
Nonafluofo-2-(trifluoromethyl)butane.
CSFU=288.0 ;
0 6  — 594-91-2. ■;

"um — 40FAQ8ON24.

Pro/í/ẹ
PerAisopent is a períluorocarbon that has been used as an 
ultrasound contrast medium (p. 1580.2) with perílenapent 
(above) for echocardiography.

PerAubutane ÍUSAN, IÌNNI
AI-700; PerAubutano; Pertlubutanum; Períluorobutane;
nepộ/iyốyraH.
DecaAÚorobutane.
C4F,o=238.0 : .. \  . . •
GAS — 355-25-9.
UNII — SE4TWfíOK2C ■ . -

NOTE. The name Imagify has been used as a trade mark for 
pertlubutane.

Proĩile
PerHubutane is a perAuorocarbon ultrasound contrast 
medium (p. 1580.2) that is used as microspheres in the 
detection of íocal liver lesions. It is under investigation in 
the assessment of myocardial perỉusion.
Reíerences.

1. Senior R. Imagííy" (perEubutane poỉymer microsphcrcs) inịectabỉe 
suspcnsion for the assessment oỉ coronary artery disease. Ẽxpert Rev
Canliơvữsc Thtr 2007; 5: 413—21.

2. Morỉyasu F, ỉtoh K. Efficacy oi perũubutane microbubble-cnhanced 
utưasound in the characterixatíon and detection oí íocal Uver lesions: 
phase 3 muỉtỉcenter dỉnicaỉ oỉaL Am J Rotntậ 2009; Ỉ93: 86-95.

3. Takahashỉ M  et aỉ. Contrasr-enhancrd uỉtrasound with petSubutane 
microbubble agenc evaluatỉon oỉ dỉfferentíatíoa oí hepatoceỉluỉar 
cardnoma. Am J Roentg 2QI U 196: W123-W131.

Preparations
Praprietary Praparations (details are given in Volume B) 
Singte-ingredient Preparartons. Jpn: Sonazoid.

PerAutren (BAN, USAN, riNNỊ <8>
ĐMP-115r FS-Ọ69; MRX-1.1S; Octaílubroprổpanum; Okta- 
.Ạuoroprppaani; OktaAuoropropan; PerAuorỏÌDropane; Per- 
Áutrẻrie; PerAutreno; PerAuừenum; nepệnyrpeH. 
pctaítuorapropane.
C3F8=188.0 
CÁS — 76-19-7.. .
UNII — CK0N3VVH0SR.

Profílẹ
Perũutren is a perũuorocarbon gas used as either albumin- 
or lipid-coated microspheres as an ultrasound contrast 
medium (p. 1580.2) for echocardiography.
• The albumin-coated microsphera are suspended in 1% 

albumin solutíon ỉmmediately before use and are given 
in a dose of 0.5 to 3mL by intravenous injection, 
repeated if necessary up to a total dose of 8.7 mL.

• The tipid-coated microspkere suspension is íormed by 
agitating the gas vvith a lipid solutìon immediately beỉore 
use and is given in a dose of lOmiaolitre/kg by 
intravenous ũỹection, tepeated once after 30 minutes ư 
required, or as inưavenous injections of 100 to 
400 microliưes repeated as required up to a maxúnum 
total dose of 1.6 mí.. Altematively, 1.3 m i ot the 
suspension may be diluted in 50 mL oỉ sodium chỉorìde 
0.9% orglucose 5% andgiven by intravenousinhiỉionat 
an initial rate of 4mL/minute, adịusted as required, to a 
maxúnum ra te of lOmL/minute.

Serious cardiopulmonary reactíons, induding íataỉities, 
have been reported with perũuơen and it should be used 
with exneme caution and appropriate monitoring in 
patients with pulmonary hypertenàon or unstable cardio- 
pulmonary conditions. The sãíety oỉ perQutren has not been 
establiỉhed in patients with right-to-leỉt cardỉac shunts; as it 
can enter the arterial drculatìon directly Via such shunts, it 
should also be used with exưeme cautìon or avoided in such 
patỉents.

Perũutren has been given by inưa-ocular injection to 
provide tamponade in the management oí retinal 
detachment.

Adverse efFech. Aíter reports of serious cardiopulmonary 
events. induding several deaths, during or within 30 min- 
utes of use of a microbubble contrast agent, in October 
2007 the FDA requữed vvamings and contra-indicatíons to 
be added to the u s  licensed product iníormanon íor per- 
Quưen. Conưa-indications induded vvorsening or unstable 
heart íailure, acute myocardial iníarctìon or coronary syn- 
dromes, serious ventricular arThythmias, and conditions 
predisposing to puímonary hypertension. Although 5 
hirther íataliúes assodated with perũuơen use had been 
reported as of July 2008, along vvith a hirther 60 reports 
of serious non-fatal adverse events, the FDA considered Ít 
appropríate to remove most o{ these contra-indications in 
the light oỉ subsequent evidence.' The contrast medỉum 
continued to be contra-indicated in patients with right-to- 
left or bidirectional shunts, and intensive monitorìng was 
considered indicated in padents with pulmonary hyper- 
tension or unstable cardiopulmonary conditions íor 30 
minutes after use. UK llcensed product inỉormatìon notes 
the absence of saíety data ỉn patients vvith right-to-left 
shunts, and in those on mechanical ventilation, and 
advises caution in such patients.

Recrospective analyses of data trom patíents undergoing 
echocardiography2*4 ỉound no evidence that the inddence 
of adverse ettects or death was increased in patients given 
perAuưen.

ỉ. FDA. ỉníormatíon íor healthcare proỉessỉonaỉs: micro-bubble contrast 
agents (marketed as DeQnỉty (perữutren lipid mỉcrosphere) ỉnjectable 
suspenỉỉon and Optison (perílucren proteiĩ»*cype A mỉarospheres for 
injecĩion|) (issued Ỉ7th JuÌỴ, 2008). Avalỉable at* http://mrw.fda.gov/ 
Safety/MedWatch/SafetyInfonnaáon/SafetyAlert5forHununMedrcai' 
Produas/ucm092270.htm (aocessed 24/08/10)

2. Herzog CA. ỉnddence oỉ adverse events assodated vnth use of perOuưen 
comràst agents for ediocardỉognphy. JAMA 2008; 299: 2023-5.

3. Kusnetzky LL ar a i Acute mortaỉỉty ỉn hospitalixed patỉents undergoỉng 
echocardỉography vvith and vvỉthout an ultrasoimd contrast agenc 
resuỉtsỉn 18,671 consecutỉve studlcs. J Am Cữil Cardiol2008; 51:1704-6.

4. DoUq MS, et al. Saỉety and eíhcacy of commerdally avaỉlabie ultrasound 
contrast agents íor rest and stress echocardiognphy: a muỉtỉcemer 
experỉence. J Am Colt Cardíol 2009; 53: 32-8.

PreparaKons
Proprietory Preporations (details are given in Volume B)
Single-ingredient Preparations. Austrũr. Opdson; Canad.: DeS- 
nity; Oiũe: Deũnity; Cz.: Luminityt; Optison; Denm.: Optison; 
Fr.: Luminityt; Ger.: Optlson; G r Optison; Hung.: Optũon; 
írt: Luminityt; Optison; Israel: DeBnity; ỉtaL: Luminityt; Opti- 
son: Netíu: Luminityt; Optison: Norw.: Optison: NZ: Deũnity;

PoL: Luminityt; PorL: Luminiryt; Opdson; Spain: Luminirỵf! 
Swed.: Luminityt; Optison; UK: Lumúútyt; Optúon; USA: 
DeCnity; Opdson.
Phonnocopoeial Praparotions
USP 36: Perũutren Protein-Type A Microspheres Injectable 
Suspenỉion.

Propyiiodone (riNNỊ
Propìliodonár Pròpýlíodonùm; Propyljodbnr PropyyRjodoni; 
FlpònMnnoíỀíH. "
Prbbýt t,4rdìhydro-3^-dModo-4-oxo-l^pyfidyìacẽtate. ' 
C10H,,l3NO3=447.Ò -  - ' -
Ổ4S — 587-61-1.‘ . ■ ■
ATC — V08AD03. .
ATC Vet — QV08AD03: ■
UNII — SNPJ6BPX36 __ _ ____________

Description. Propyliodone contains about 56.8% of L 
Pharmacopoeias. In Int. and us.
USP 36: (Propyliodone). A white or almost white, 
crystalline powder. Is odourless or has a ỉaint odour. 
Practically insoluble in water; soluble in aỉcohol, in acetone, 
and in ether. Store in airtight containers at a temperature oỉ 
25 degrees, excursions permitted betvveen 15 degrees and 
30 degrees. Protect from lighL

PrọfiiỊe
Propyliodone is an iodinated radiographic contrast medium 
(p. 1580.1) that has been used for bronchography as eỉther 
an aqueous or oily snspension.

Preparotions

PhamMCopoeid Preporalions
ĐSP 36: Propyliodone Injectable Oil Suspension.

Sodium Tyropanoote (BAN, dNNi 
Nẩtrìĩ Tyropanoas; NSC-107434, Tìropanoato de sodio; 
tyropanóaté de Sodium; Tyropanoate Sodium CUSAN); Win- 
8851-2; HầTpMH TnpònaHoaT.
Sodịum 2-(3-butyramido-2,4,6-tri-ìodobenzyl)butyrate. 
G,sH17l3NNaO3=663.0
CÁS — 27293-82-9 (tyropanoic aơd); 724&21-1 (sodium 
tyropanoate). '
ÁTC — V08AC09. ,
ATC v& — Ơ/08AC09. 
um —• XRJOP5FAYO.

Description. Sodium tyropanoate contains about 57.4% of
I.

Prọ/Ịí/e
Sodium tyropanoate is an ionic monomeric iodinated 
radiographic contrast medium (p. 1580.1) with actions 
similar to those oỉ iopanoic add (p. 1591.1) and has been 
used for cholecystography and cholangiography.

Sulfur HexaAuoride (USANI 
BRI; HexafluourQ .de azufre; Sulphur Fltx3ride; . Sulphur 
HexaAuoride; Cepw rekcatịn-opkựi.
FýS=14&1 •
Ớ s — 2551-62-4:
ATC — V08DA05.
ATC Vet — QV08DA05.
UNII — WS7Lfí3llD6.

Prọ/ị7e
Sulíur hexaũuoride is a gai with little biological actìvity that 
is used as an ultrasound contrast medium (p. 1580.2) íor 
imaging of the blood vessels and for echocardiography. 
Microbubbles ol sulíur hexaũuoride are ỉormed on 
reconstitution of the preparation and provide echo- 
enhancement; phospholipids and suriactants are induded 
to stabilỉse the microbubbles. It is given intravenously as a 
suspension containing 45 micrograms/mL in a usual dose of 
2mL for echocardiography, or 2.4 mL for Lmaging blood 
vessels; the dose may be repeated once if necessary.

Sulỉur hexaũuoride has been assodated with hyper- 
sensitivỉty reactions; patients should be monitored for at 
least 30 minutes aỉter use, and resusdtation equipment 
should be avaUable. Partícular care is advised in patients 
with ischaemic heart disease. in whom serious and 
occasionally fatal cardiac events have occurred: sulíur 
hexaAuoride is contra-indicated in patíents with recent 
acute coronary syndrome or clinically unstable ischaemic 
heart disease. It shouỉd also not be given to patíents with 
severe pulmonary hypertension, unconưolled hyper-

The Symbol ®  denotes a substance vvhose use may be restriaed in certain sports (see p. vui)The Symbol t  denotes a preparadon no longer actively marketed

http://mrw.fda.gov/
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tension, acute respiratory disưess syndrome, or right-to-left 
shunts. Care is advised in patíents with lung disorders.

Sulỉur hexaUuoride has also bcen used as an adjunct in 
eye surgery for retínal detachment 
Reíerences.

1. Kim ss, et ai. Outcomcs oí suỉíur bexaỉluorỉde (SF6) versus 
pcrAuoropropane (C3F5) gas lamponade íor macuỉar holc surgery. 
Retina 2008: 2* 1408-lĩ.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piỉed by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassihes sulỉui hexaũuor- 
ide as not porphyrinogenic it may be used as a drug of 
first choỉce and nõ precautions are needed.1

I. The Drug Database íor Acute Porphyria. Avaibbie at: http://www. 
drugs-poiphyria.org (accessed 18/10/11)

Preparations
Proprietary Preparations (details are given in Volume B)
Sngle-ingredient Preporotịons. Austrùr. SonoVue; Beỉg.: Sono- 
Vue; China: SonoVue ịPvSÌề); Cz.: SonoVue; Denm.: Sono- 
Vue; Pin.: SonoVue; Fr.: SonoVue; Gr.: SonoVue; Hung.: 
SonoVue; IrL: SonoVue; Ital.: SonoVue; Neth.: SonoVue; 
Norw.: SonoVue; PoL: SonoVue; Port.: SonoVue; Singapore. 
SonoVue; Spain: SonoVue; Swed.: SonoVue; Switz.: SonoVue; 
UK: SonoVue.

AU cross-reíerences reíer to entries in Volume A

http://www
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Table 1. Guide to potencies of topical corticosteroids.

Very potent Potent Moderately potent Mfld

Clobetasol propionate 0.05% AmcinonideO.1% Alclometasone dìpropionate 0.05% Fluocinolone acetonide 0.0025%
Diũucoitolone valetate 0.3% Beclometasone dipropionate 0.025% Betamethasone vãlerãte 0.025% Hydrocoitisone 0.5% and 1%
Fluocinolone acetonide 0.2% Betamethasone benzoate 0.025% Clobetasone butyrate 0.05% Hydrocortisone acetate 1%
Halcinonide 0.1% Betamethasone dipropionate 0.05% Desonide 0.05% Methylpređnisolone acetate 025%
Ulobetasol propionate 0.05% Betamethasone vâleràte 0.1% Desoximetasone 0.05%

Budesonide 0.025% 
Desoximetasone 025% 
Diũorasone diacetate 0.05% 
Diílucortolone valerate 0.1%

Fludroxycortide 0.0125%
Flumetasone pivalate 0.02%
Fluocinolone acetonide 0.00625% and 0.01% 
Fluocortin butyl 0.75%

Fluclorolone acetonide 0.025% 
Fỉuocinolone acetonìde 0.025% 
Fluocinonỉde 0.05%
Fluprednidene acetate 0.1%
Fluticasone propionate 0.005% and 0.05% 
Hydrocortisone butyrate 0.1% 
Methyprednisolone aceponate 0.1% 
Mometasone biroate 0.1%
Triamcinolone acetonide 0.1%

Fluocortolone preparations (caproate wìth pivaỉate, each 0.1% 
and caproate with either free alcohol or pivalate, each 025%) 

Hydrocortisone aceponate 0.1%
Hydrocortisone buteprale 0.1%
Piednicaibate 025%

inllammatíon assodated vvith rhcumatoid and juvenile 
idiopathic ahhritis, crystal arthropathỉes such as gõut, and 
osteoarthritis can be aỉleviated by injection oí a suitabỉe 
corcicosteroid, and in some cases the beneSts may be quite 
prolonged. The longer-acting esters methylprednisolone 
acetate, triamdnolone acetonide. and triamdnolone hex- 
acetonide are generally preíerred. In some cases these may 
be combined with a local anaestheúc and a short-acting 
soluble corticosteroid for more rapid relieí and to reduce 
the risk of a post-injeetion Uare.

The risks assodatèìi with this technique have been 
reviewed.5 Accurate inịection technique is essential, and 
vigorous skin cleansmg and an aseptíc technique are 
required to avoid the introduction of iníection into the joint; 
pre-existing joint inỉection is a contra-indication to 
corticosteroid injection. Inơa-articular injecnons may be 
repeated ư necessary but it has been suggested that a single 
joint should not be injected more than 3 or 4 times a year.

Periarticular injecnon is aiso used in various soft ússue 
disorders such as bursitis, capsulitis (painhii shoulder 
syndromes), epicondylitis, tenosynovitis, and carpal tunnel 
syndrome. Parncular care is required to avoid injectìon 
directly into a tendon. as this may cause the tendon to 
ruptiưe. A shorter-acting corticosteroid such as hydrocorti- 
sone acetate may be more suitable for extra-articular 
lesions.

1. Anonymous. Aỉtỉcular and periartỉcuỉar corticosceroìd injecDons. DTUỆ 
TherBuỉỉ 1995; 33: 67-70.

2. Caidwell iR. ĩncra-artícuiar cortícosteroỉds: guide to sdectton and 
indỉcatíons for use. Drugt 1996; 52: 507-14.

3. PuUar T. Routes oỉ drug administration: inơa-articuUr route. Pirseribm'
J 1998; 38: 123-6.

4. Schumacher HR, Chen LX. ỉnjectabỉe corticosteroids in treaonent of 
arthritis of che knee. Ám J Med 2005; 118: 1208-14.

5. Hunter JA, Blyth TH. A risk~bencfh assessment of intra-artỉcuỉar 
cortícosteroids in rheumatíc disorders. Drug SđỊtty 1999; 21: 353-65.

Intranasal route. In the management of allergic rhinitis 
corticosteroids are given inơanasally in order to deliver 
the drug directly to the affected area, to use lower doses 
than are needed orally, and reduce the risk of systemic 
adveise eơects. They are usually given by metered dose 
pump spray. The extern of local effect versus systemic 
effect may be inĐuenced by the drug's molecular vveight, 
lipophilitíty. metaboiism in nasal tissue. and type of deliv- 
ery device.1 In practice. hovvever. when intranasal cortico- 
steroid sprays are used as recommended there is little evi- 
dence that they have a signiHcant systemic elíect, and 
theứ local adverse eííects are similar.11 For details of sys- 
temic eíỉects assodated vvith inapproprìately prolonged 
use of corticosteroid nasal drops, see Intranasal Adminis- 
tration under Precautions, p. 1619.1.

1. Lípworth BJ. iacỉcson CM. s .íc ty  o i inhaled and intnnaMl 
corticosteroids: lcssons lor the nevr millennium. Dniậ 2000; 23: 
11-33.

2. Waddeỉỉ AN, et al. ỉntranasal steroid sprayỉ in the treatment ot rhỉnitis: iỉ 
one better than another? J LarynỊol o u i 2003; 117: S43-5.

3. Meltaer EO. Intranasal steroỉdE managing allergic rhimtis and tailoiing 
treatment to padent preỉerence. ĂlìiTỊỊy Aíứmia Proc 2003; 26: 443-31.

Surgery. In the light of what was known in 1994 about 
the adrenal stress response to surgery, a discusãon on the 
appropriate glucocorticoid suppỉementatíon for padents 
receiving corticosteroids who undergo suigery conduded 
that somẹ recommendations were excesãve.1 (At this tíme 
in the UK recommended regimens consisted of the equiva- 
lent of lOOmg of hydrocortísone, usually as the sodium 
sucdnate, intravenously or intramusculaiiy beỉore sur- 
gery, repeated every 8 hours, with the dose bông tapered 
over ỉ  days to 20 or 30 mg daily.) It was suggested that ỉor 
minor surgery 25 mg of hydrocorúsone or its equivalent 
pre-operatively was adequate; where surgical stress was 
likely to be moderate, 50 to 75 mg of hydrocortisone or its

equivalent daily in divided doses for 1 tú 2 days was sug- 
gested. For major surgical stress, a target of 100 to 150mg 
oí hydroconũone or its equivalent should be given daily 
in divided doses for 2 to 3 days, although less might be 
given ư the patíenưs pre-operative glucocorticoid dose was 
low. It was also considered that the practice of gradually 
reduông postoperative coverage over several days was not 
supported by evidence except in cases of high-dose gluco- 
cortìcoid use for prolonged periods.

Another revievv2 of this subjea also conduđed that for 
minor surgery, 25 mg of hydrocortisone. or the patienưs 
usual dose of corticosteroid, given pre-operatively, was 
appropriate. However, the authors argued that for surgery 
causing greater stress, ít was preíerable to avoid the 
increases in plasma-cortisol assodated with intermittent 
bolus doses. They suggested that for modeiate surgery an 
intravenous dose of hydrocortisone 25 mg at induction 
should be followed by an ìníusion of 100 mg over 24 hours; 
for major surgery the ìníusion should be contínued for 48 to 
72 houn after surgery. The usual oral corticosteroid dose 
may be resumed once these intusions have been completed, 
providỉng the postoperative course is uncomplicated and 
gastrointestinal hinction has retumed.

A subsequent systematic review} íound that there was 
still little da ta bom controlled studies of this common 
practice. Based on this limited iníormation. it was conduded 
that patíents being ữeated with therapeutic doses of 
corticosteroids would not routinely need additional sơess 
doses when undergoing surgical procedures. provided they 
were given theư usual daily dose of cortícosteroid. 
However, they should be monitored carebilly in the 
perioperative period, and stress doses of hydrocortisone may 
be needed in patients with volume-rebactory hypotension; 
a serum-cortisol measurement was recommended in these 
patíents beíore starting therapy. Patients receiving physio- 
logical replacement doses of corticosteroids for primary 
disease of the hypothalamic-pituitary-adrenal axis would 
require supplemental corticosteroid doses in the periopera- 
tive period.

For currently recommended regimens see Uses and 
Administration of Hydrocortisone, p. 1640.3.

ỉ . Salem M, Ịt ai. Perioperatỉve glucocortỉcoid coverage: a reasse$sment 42 
years afier emergence of a problcm. Ann SurỊ 1994; 219: 416-25.

2. Nỉchoỉson G. et ai. Peri-operatíve steroỉd suppỉementâtion. Anaathaiđ 
1998; 53: Ỉ091-LỈ04.

3. Marik PE. Varon J. Requiremeni of perioperaũve scress doses oí 
corticosteroids: a sysiematic review of the llterature. Anh Surs 2008; 
143: 1222-6.

Topkal applicalion. Guidelines1-2 íor the conect use of 
topical corticosteioids recommend that an appropriately 
potent preparation to bring the skin disorder under conưol 
should be used. Some recommend use of the iowest 
potency that will control the diỉorder, while others have 
advocated starting aeatment with a more potent prepara- 
tion, treatment may then be continued wlth a less potent 
preparation and with less bequent application, once con- 
trol is obtained. The most potent topical corticosteroids are 
generally reserved for recaldtrant dermatoses. Once the 
skin has healed. treatment should be tailed off. Partícular 
care is necessaty in the use oỉ topical corticosteroids in 
children, and the more potent preparations are 
contra-indicated in inỉants under 1 year oỉ age, although 
potent preparations may be needed brieũy in older chil- 
dren. It has been suggested that a 'steroid holiday' of at 
least 2 weeks be conádered in children aber each 2 or 3 
weeks of daily topical therapy to allow thinned epidermis 
to restore itselỉ and maintain its barrier hinction.3

Care is also necessary in applying corticosteroids to 
ceitaỉn anatomical sites su ch as the íace and Hexures; some 
advocate using only hydrocortisone 0.5 or 1% on the face.

Advlce should be given that topicaỉ coiticosteroids should be 
applied sparingly in thin layers. by smoothỉng gently into 
the skin preíexably after a bath, and that no beneât is gained 
bom more bequent than twice daily applicatìon or by 
vigorous nibbing.

In a study to detennine the requữement of topicaỉ 
coiticosteroids,4 16 adult patients with eczema were tteated 
with a variety of topical preparations until substantial 
dearing had occurred (up to 10 days). Results indicated that 
thẹ mean requirement of preparation, regardless of potency 
oi: vehide, was 6.86 g/mJ. Using this value the calculated 
quantities of topical cortỉcosteroid to the nearest 5 g 
required for twicẽ daily applicatíon for One week for the 
whole body, arms and legs only, and trunk only respectiveỉy 
were as follows:

• 6 m onths o f age. 35 g. 20 g , and  15 g
•  1 y e a r, 4 5 g , 2 5 g . and 15g
•  4  ỹears, 6 0 g, 3 5 g . and 20g
• 8 ỹ e a n , 9 0 g , 5 0 g , and 35 g
•  12 y e aR . 120 g , 65 g . and 45 g
•  16 ỹears, 155g , 8 5 g , and 55g
• ad u lt (70-kg  m a le ), 170 g. 90 g , and  60 g

Calculated quantities for the same application schedule for 
an adult (70-kg male) for individual porúons oỉ the body 
were:

•  lace and n eck. 10 g
.  one an n , 15 g
• one leg . 30 g
• hands and lẽ e t. lO g

Table 1 (above) is a guide to the potency oỉ topical 
corticosteroids. There may be some degree of overỉap 
betvveen these groups and, not surprisingly, there are minor 
variations to this dassibcation. For example, some 
authorities consider ũuodnolone acetonide 0.2% to be 
potent rather than very potent and haldnonide 0.1 % to be 
potent rather than verỹ potent

It has been suggestẽd, however, that the advent of 
nonQuorinated double esters such as hydrocortisone and 
methylprednisolone aceponates, or prednicarbate, has 
r e s u lte d  in  c o r t ic o s te ro id s  w h o se  to p ic a l  
anti-inílammatory potency is not as dosely related to theữ 
potential atrophic eữects on skin, and that a dassibcation 
taking both into account would be desirable.’-6

1. MỉUer JA. Munro DD. Topicaỉ cortícosteroids: dinicaỉ phannacoỉogy and 
therapcutíc ưse. Drugs 1980; 19: 119-34.

2. Sa vin JA. Some guideltnes to the use of topical cortỉcosteroids. BMJ 
1985; 290: 1607-8.

3. Hepbum D, et ai. Topỉcal steroỉd holiday. Pediatria 1995; 95: 455.
4. Maurice PDL Saihan EM. Topỉcal steroid requỉrement in inữammatory 

skin condỉtíons. B rJơ in  Praa 1985; 39: 441-2.
5. Mori M. et ai. Topical cortỉcosteroids and unwanted local eííects; 

improving the beneíiỉ/itsk ratỉo. Drug Saftíỵ 1994; 10: 406-12.
6. Schiíer-Korting M, et ai. Topicai glucocortỉa>ỉds wỉth improved risk- 

benelỉr rido: ratíooaỉe of ề nèw coãttpỉ. Drug Safttỵ 1996; 14:375-85.

Acute respiratory distress syndrome
Acute respiratory distress syndrome (ARDS) is characterised 
by areas of lung damage ĩeading to decreased pulmonary 
compliance, pulmonary oedema assodated with increased 
capillary and alveolar permeability, and rebactory hypox- 
aemia. Dibuse pulmonary inãltrãtes are seen on radio- 
graphy, and patíents have dyspnoea, tachypnoea, or both. 
Diagnosis is mainly dinical, and there has been some 
disagreement as to vvhat should be induded in the 
syndrome;1 it is now seen as ỉoiming the most severe end of 
a spectrum of symptoms due to ỉũng iĩìflammation and 
increased penneability known as acute lung inịury.1'3 ARDS 
is sometimes considered to reíer to 'adult rẽspiratõry distress 
syndrome' but it is not conbned to adult patíents.1-2

ARDS may be caused by a variéty of pulmonary or 
systemic insults but is particularly bequent in patients with
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sepsis;4 because of an assodation with íailure oi other 
organs it has been suggested tbat it represents the 
pulmonary component oỉ multìple organ íailure syndrome.5 
Many inAammatory mediators have been implicated in its 
pathogencsis but evidence suggests that reauitment of 
neuơophils by interleukins plays an important role.1

M anagem ent. Therapy (or ARDS is essenúally 
supportíve. Mechanical ventilatíon is necessary in most 
cases, and drculatory support may requiie Uuids, cardiac 
inotropes, and vasodllators. Optimum management may 
indude diuretícs and fluid restriction provided that cardiac 
output and oxygen delivery are maỉntained.6 Because of the 
assoóation with sepsis antibacterial therapy may be 
important, but studies oí anti-endotoxin anóbodies have 
produced disappointing results.3 Improvements in suppor- 
tive care and mechanical ventilation are conãdered to have 
reduced the mortalỉty rate.1-7 Partial liquid ventiladon vvith 
perQuorocaibons has been tried, but good evidence to 
support this intervention is not available.8

Many drugs have been proposed ỉor the management of 
ARDS, but, although case repons are oíten encouraging, 
none has been condusively shown to improve mortality in 
controUed srudies.’ or in systematic review.10 Corticoster- 
oids do not appear to reduce acute mortality,5 5 and may 
increase mortality rates in peisistent ARDS ií started 14 or 
more days after the onset of the condition." Good results 
have been reported with inhaled epoprostenol,12-13 but 
these results await conhrmation from larger controlled 
studies.

There is evidence that ketoconazole may prevent 
development of ARDS in padents considered at risk,14-15 
but it does not appear to be eữectíve as a ưeatment for 
ARDS or acute lung injury.lé Among the drugs that have 
proved dỉsappointíng are acetylcysteine.171* alprostadil.1’-20 
and nitric oxide21 (which may, however, improve 
oxygenatíon to some degree). Srudies22-2’ of pulmonary 
suiíactants in ARDS have generally shown no survival 
beneãt; however, calíactant signlBcandy decreased mortal- 
ity when given to inỉants, children, and adolescents.24

Ahigh-íat, Iow-carbohydrate diet has been advocated íor 
patíents with ARDS. Supplementadon with eicosapentae- 
noic add and gamolenic add has been reported to beneht 
oxygenatíon, but with no signiAcant eííect on mortality.7-25

1. VVareLB, Mattbay MA. The acute respỉratory distress syndrome. N Engl J 
Med 2000; 342: 1334-49. Correction. ibid.) 343: 520.

2. Bexnard GR. tí aL The American-European Consensus Coníerence on 
ARDS: deôniúons. mechanisms, reỉevam outcomes, and dlnical uìal 
coordỉnation. Am J Rtspừ Crừ Can Med 1994; 149: 818-24.

3. BlgateQo LM, Zapol WM- New approaches 10 acute lung inịury. Br J 
Anaatk 1996; 77: 99-109.

4. Ptantadosỉ CA. Schwartz DA. The acute respiratory disĩress syndrome. 
A m  btíem M at 2004; 141: 460-70.

5. Weỉnberger SE. Recent advances in puỉmonary nieđidnc {part 2). N Ettgl 
JM ed 1993; 32«: 1462-70.

6. Eỉsasser s. tí ai. Adjuncnve drug ưeaonem in severe hypoxic respỉratory 
íailure. Drup 1999: 58: 429-46.

7. Hỉte RD. Morris PE. Acute respiratory dỉsưess syndromc pharmacol- 
ogicaỉ treamtenr options ỉn deveỉọpment. D ntp 2001; 61: 897-907.

8. Davỉes MW, Praser JF. Partiaỉ liquid ventỉlation íor prevemỉng death and 
morbỉđỉty ỉn aduhs wỉth acute lung ỉnjury and acute respiratory distress 
syndrome. Availabỉe ỉn The Cochrane Database oí Systemdiic Reviem; 
ĩssue 4. chỉehesten John VVUey; 2004 (accessed 05/05/05).

9. Jaỉn R. DaỉNogare A. Pharmacologicai therapy ỉor acuie rcspiiatory 
dtereg  syndrome. Mayo d ù i Proc 2006; 81: 205-12.

10. Adhikari N. tí ai. Pharmacologỉc tberapỉes íor aduỉu wiih acute lung 
injury and acute respiratory dỉsưess syndmme. Avaỉỉable in The 
Cochnne Database of Sysiemaúc Reviews; ỉssue 4. Chichesien John 
WUcyr 2004 (accessed 05/05/05).

11. Strtnberg KP. tí aL National Heait. Lung, and Bỉood lnrtitute Acute 
Respiratory Dỉsoess Syndrome (ARDS) Cỉinícal Triaii Network. EEicacy 
and saíety of corticosĩeTOids for peráỉtent acute respiratory dỉsưess 
syndrome. N Ertgl J  Mtắ 2006; 354: 1671-84.

12. VVaỉmrath D, tíaL  Aerosoỉỉsed prostacydỉn ỉn aduỉt respiraTory distress 
sysdrome. Lartat 1993; 342: 961-2.

13. VVaỉmrath D, tí al. Direa comparisoQ oí inhaỉed nitric oxide and 
aero90Ỉized prostacydỉn ỉn acute respiratory disưcss syndrome. Am J 
Rapừ Crit cân  MU 1996: 153: 991-6.

14. Yo M, TOmasa G. A doubỉe-bỉỉnd. prospectíve, randomized ưỉaỉ oí 
ketoconaaok, a ỉhromboxane symhetase ínhíbitcr, in ihe prophyiaxỉỉ oỉ 
the aduh respiratory dỉsưes syndrome. Crit Can Med 1993;21:1635-42.

15. SlnuS T, tí aL Deveỉopment, implememaiion. and rvaluation oí a 
ketoamazoỉe practỉce guỉdelỉne ỉor ARDS prophy!a.TỈỉ. J Crìt Can 1999; 
14:1-6.

16. The ARDS Network Authors. Ketoconazole íor cariy treatment of acute 
lung injury and acute respỉratorỵ dỉstress syndrome: a randomked 
controlỉed trial JAMA 2000; 283: 1995-2002.

17. Jepsen s, tí aL Antioxỉdant ưeatment wúh N-acetyl^neine duringaduh 
respỉratory dỉstress syndnxne: a prospeciỉve. randomixed. pỉacebo- 
ooatroOed study. Crừ Can Mai 1992; 20: 918-23.

18. Domenighetri G, t í  a i Treatinent wíth N-acetylcysteine during acute 
respỉratory dỉstrea syndrome: a randomized, double-bUnd. pĩacebo- 
conooiỉed dỉnỉcaỉ study. J Crií Can 1997; 12:177-82.

19. Bone RC tí aL Randomized double-blind. mulđcemer stuđy of 
prosiaglandln Eị ỉn patients witb the aduỉt respiratory distress 
syndrome. Chat 1989; 96:114-19.

20. Ahrahaxn B. tí aL Liposomal prosiagỉandin E|, in acute respỉratory 
đsư ess syndrane: a pỉacebCHControlỉed. randomized. double-blinci 
mụỉtỉcenttr dỉnỉcaỉ trỉaL CrtíCan Mui 1996; 24: 10-15.
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Adrenal hyp&plasia, congenital
See Congenital Adrenal Hyperplasia, p. 1603.2.

Adrenocortical insufficiencỵ
The major ỉunction of the adrenal cortex is the production 
oi glucocortỉcoid and mmeialocorticoid hormones, of vvhich 
cortisol (hydrocortisone) and aldosterone respectively are 
the most important. Glucocordcoid production is regulated 
by the hypothalamic-pituitary-adrenal axis, being stimu- 
lated by the release of ACTH (adrenocorticoữophic 
hormone; corticoơopin) bom the pituitary, while miner- 
alocorticoid production ỉs mainly conưolled by the renin- 
angiotensin System.

Adrenocortical insuffidency is deíined as inadequate 
production of endogenous conicosteroids. It may be 
primary (Addison's disease), due to destruction of the 
adrenal cortex; or secondary, due to hypothalamic or 
pituitary disease. or corticosteroid therapy which suppresses 
ACTH release.IJ Diagnosis can be di/ỉĩcult, even with the aid 
oí hormone tests such as the tetracosactide stìmulation test.1

Clinical marúíesianons of adrenocortical insuKỉciency 
are usually seen once about 90% of the adrenal cortex is 
desưoyed. Weight loss. anoreúa. vveakness,. and íatigue 
may be accompanied by gasưointestinal symptoms such as 
abdominal pain, nausea, vomiring, and diatThoea, as well as 
electrolyte abnormalities (hyponatraemia, hyperkalaemia), 
salt craving, and orthostatic hypotension. In acute cases, 
abdominal pain and rigidity, íever, volume depletíon, 
hypotension, and shock may occur. Hyperpigmentatíon, 
especially of skin creases, exposed areas, and scars is a 
disũnguishing íeature oí primary, but not secondary, 
insuíhdency. Hypoglycaemia is more likely in secondary 
dehdency due to lack oỉ grovvth hormone, and íailure oí 
other piruỉtary hormones usually accompanies secondary 
adrenocortical insuíEdency.

Treatm ent for acute insufficiency should be vvith 
intravenous hydrocortisone as the sodium sucdnate, 
sodium phosphate or other readily soluble ester the usual 
dose is the equivalent of lOOmg every 6 to 8 hours for 24 
hours. Volume depletion, dehydration, hypotenáon and 
hypoglycaemia should be correaed vvith intravenous saline 
and glucose, and predpitating ỉaaors, such as inỉection, 
should be dealt with appropriately. Provided no complica- 
õons occur, the dosage of hydroconisone can be tapered 
over 4 or 5 days to oral maintenance therapy.

For chronic ũisuíBdency the usual oral dosage of 
maỉntenance or replacem ent therapy is hydrocortisone 
20 to 30 mg, preỉerably divided unequally, e.g. 30 mg as 
20 mg ìn the moming and 10mg in the evening, in an 
attempt to raimic the natural pattem oỉ secretion. Other 
corticosteroidỉ have been used, induding cortisone acetate, 
prednisolone, prcdnisone, and dexamethasone, but oífer no 
advantage over hydrocortisone. Patients wỉth primary 
insuỉhdency also require addiúonal mineralocorticoid 
replacement with ũudrocortìsone, usually in a dose oí 
100 microgramỉ daily. Mineralocorticoid replacement is not 
usually necessary ỉn secondary insuỉAdency. There has 
been some evidence oi beneíĩt bom studies of adjunctive 
oral use of prasterone, another steroidal compound seacted 
by the adrenal glands, in patìents with primary or secondary 
adrenal insuỉĐdency.

Cortãcosteroid cover. An increase in replacemem 
therapy is requứed during periods oí stress. In mild 
inỉection, a doubling oỉ the maintenance dose of 
hydrocortisone may be appropriate but for major inlection, 
or severe stress such as surgery, parenteral therapy is 
required. It is generally considered sater to overestimate 
rather than underestimate the appropriate cover. For 
regimenỉ used to provide cover in patients with secondary 
insuíhdency due to corticosteroid therapy see Uses and 
Administration oí Hydrocortisone, p. 1640.3.
1. Arh w. Allolio B. Adrenal insuffidcncy. Larưeí 2003; 361: 1881-93.
2. Chakera AJ. Vaidya B. Addỉson đỉseaỉe ỉn adults: dỉagnosis and

manageraem. Am J Mai 2010; 123:409-13.
3. Dorin RL tí ai. Dỉagnosũ oi adrenal insuffidency. Am  Intem Mai 2003;

139: 194-204.

AỊDS
For the use of corticosteroids in AIDS patìents with 
pneumocystis pneumonia, see p. 1610.2.

Alopecia
The management oí alopeda (p. 1682.3) is oỉten dUhcult. In 
alopeda areata mơalesional corticosteroids, most com- 
monly tdamdnolone, will induce hair gromh although 
they are not suitable when more than 50% oi the scalp is 
invoived.1 Regrovnh is conAned to the site of injection and 
thereỉore patchy, althougb soon concealed by spontaneous

growth írom unứýected regions. Some aưophy oỉ the scalp 
is inevitable. Topical corticosteroids are mostly reported to 
be ineỉỉective although some consider them beneBdal; the 
use of systemic corticosteroids is conơoversial, given their 
adverse eổects and a lack of evidence that theỹ alter the 
long-tenn prognosis.

ỉ . Mddan VM. Touitou E. Treatments ĩor androgenedc akspeda and 
aỉopeda areata: currcrn options and hiture prospéca. Drugs 2001; 61: 
53-69.

Anaemias
For the use of cortlcosteroids in haemolytic anaemias, 
induding cold haemagglutínin dỉsease, see p. 1122.2.

Anaphylaxis
Anaphylaxis (p. 1293.2) is a medical emergency and prompt 
treatment with adrenaline is required. Corticosteroids have 
lỉttle place in the inunediate management of anaphylaxis 
since theừ beneBdal effects are delayed for several hours. 
However, in severely ill patients early use of intramuscular 
or slow inưavenous hydrocortisone may avert late sequelae 
and help prevent or shorten protraaed reactions, although 
it is doubtíul vvhether they prevem biphasic attacks. 
Corticoỉteroidỉ may be panỉcularly useíul in paiiems with 
an asthmatic component.

Aspiration syndromes
For a revievv of the management of aspiraóon syndromes, 
induding reỉerence to the probable lack of value of 
corticosteroids, see p. 1804.2.

Asthma
The comerstones of cuưent asthma therapy. as discussed in 
more detail on p. 1195.2. are the beta2-adrenoceptor 
agoniỉts and the corticosteroids. Drug therapy for chronỉc 
asthma is managed by a steptvise approach. Padents 
requirỉng only occasional relieí bom symptoms may be 
managed with an inhaled shon-acting beta2 agonist as 
requứed. An inhaled corticosteroid su ch as bedometasone 
dipropionate, budesonide, or Buticasone may be added to 
therapy ư symptomatic relieí is needed more than three 
times a week but regular use is important since 
corticosteroids take several hours to exert an effea in 
asthma. Iỉ control is still inadequate, a long-acting beta2 
agonist is added. The dose oỉ inhaled cortỉcosteroid may be 
increased ìí íurther conưol ỉs needed, and other additional 
therapies indude anti-leukotrienes or theophylline. Severe 
asthma requires regular bronchodilator therapy as well as 
high-dose inhaled corticosteroids, vvhile in the most severe 
cases, regular oral corticosteroids may also be required. A 
short 'rescue' course of oral corticosteroid may be needed at 
any stage for an acute exacerbation. Cortícosteroids should 
be used cautiously in children because oi possible adverse 
effects on growth.

Guidelines vary slightly in their defưútion of low, 
moderate and high inhaled corricostèroid doses. In UK 
guidelines,1 the reíerence inhaled corticosteroid vvas 
bedometasone dipropionate (p. 1621.2) given Via a 
chloroũuorocarbon (CFC)-containing metered-dose inhaler 
(MDI) as this is the (ormuladon used in most oỉ the 
evidence-base that supports current asthma management. 
However, CFC-containing MDIs are being phased out and 
adjustments to doses may be required for other 
íommlations and cortícosteroids. DiHerences in CFC-free 
bedometasone dipropionate ỉonnulations available in the 
UK mean they are not dose equivalent (see Reíonnulation, 
under Bedometasone Dipropionate, p. 1622.3).
• For adults. doses in the range 200 to 800micrograms 

daily of bedometasone dipropionate or equivalent are 
considered lơw initial doses, with 400 micrograms daily 
being an appropriate starting dose for most patients

• a dose oỉ 800 micrograins daily is consideređ moderate
• doses greater than 800 up to 2000 microgTams daily are 

high
• For chlldren aged 5 to 12 years, doses in the range 200 

to 400micrograms daily are considered low initial doses, 
with 200 microgranis daily being an appropriate starting 
dose íor most patients

• a dose oỉ 400 micrograms daily is considered moderate
• doses over 400 up to 800 microgtams daily are kigh 
The deBnition in global guidelines2 vary slightly.
• For adults, doses in the range 200 to 500micrograins 

daily of bedometasone dipropionate vía a CFC-contain- 
ing MDI are considered lơw initiaỉ doses

• doses over 500 up to lOOOmicrograms daily are 
considered moderate

• doses over 1000 up to 2000micrograms daily are high
• For children aged over 5 years, dosesin therange lOOto 

200micrograms daily are considered low initíal doses
• doses over 200 up to 400 micrograms daily are 

considered modtratc
• doses over 400 microgiams daily are high

All cross-references reíer to entries in Volume A



Corticosteroids 1601

In the USA CFC-containing beciometasone dipropionate 
M D Is  have been phased out and replaced vvith MDIs 
containing hydroAuoroalkane (HFA). The recommended 
us dose oi bedometasone dipropionate HFA MDL relative 
to a CFC-containing MDI íormulation, is lower due to 
diHerences in delivery characteristics betvveen the Products; 
however, a deAnitive comparative therapeutic ratio has not 
been íound. In addition, doses are given as the amount 
delivered Ịram the mouthpiece in the USA, instead of the 
amount deiivered into the tnouthpiece. For one product, 
Qvar (Teva, USA), each 100 micrograins oỉ bedometasone 
dipropionate delivered into the mouthpiece equates to 
80 micrograms delivered /rom the mouthpiece. Doses in the 
us guidelines3 will thereíore seem somewhat lower, 
although in practical terms there is probably Iittle 
diHerence.
• For adults, us guidelines consider doses in the range 80 

to 240 micrograms daily of bedometasone dipropionate 
Via a HFA-containing MDI to be low initial doses

• doses greater than 240 up to 480 micrograms daily are 
considered moderate

• doses above 480 micrograms daily are kigh
• For children aged 3 to 12 years. doses in the range 80 to 

160 micrograms daily are considered low initìal doses
• doses greater than 160 up to 320 micrograms daily are 

considered moderate
• doses above 320 micrograms daily are considered high 
Acute severe asthm a (status asthmaticus) is potentially 
life-threatening and is ưeated with inhaled oxygen and 
beta2 agonists, as well as systemic corticosteroids; inhaỉed 
ipraơopium bromide, and inưavenous magnesium sulỉate, 
xanthine, or beta2 agonist may need to be added. Once lung 
hmction is stabilised the patient can be discharged on a 
regimen of oral and inhaled corticosteroids, and broncho- 
dilators.

J. Scooỉsh Intercoỉỉegíate Guídeỉines Network/The Đriósh Thoradc 
Sodety. British guỉddỉne on the management of asthnu: a national 
dlnỉcaỉ guideline. May 2008. revtsed JŨne 2009. AvaíLable au http:// 
vrww.5ign.ac.uk/pdf/ãgnl0ỉ.pdỉ (accessed 06/08/09)

2. Gỉobaỉ Initiative íor Asthma. Global sintegy ĩor asthma managemem 
and prevendon. Updated 2009. Avaỉlable au hnpỉ//www.gỉnasthma. 
com/download.asp7ỉntỉd»4U (accessed 12/04/10)

3. National Asihma Ẽducation and Prevention Prognnu Sxpert Parưỉ Reporĩ 
3: guidelỉnaỊór the diagnoĩừ and nunagtmetư oỊasthma. Bethesda: National 
Heart Lung, and Bỉood ỉnstỉtute. 2007. Availabỉe au http://www.nhlbi. 
nih.gov/guiddUnes/asthma/asthgdln.pdf (accessed 16/11 /07)

Behẹeù syndrome
Behget's syndrome (or Beh<;et's disease) is a recurrent 
multiíocal disorder most prevalent in the Far East and 
countries of the Mediterranean and Middle East.

The dinical features indude oral and genital ulceration, 
skin Iesions, arthritis, vasculitis leading to thromboembolic 
disorders and aneurysms, ocular lesions (induding uveitis, 
hypopyon, and iridocyditis leading eventually to blind- 
ness), and CNS involvement (menỉngomyelitis. dementia, 
extrapyramidal symptoms. and paralysis. sometimes íatal). 
Gastrointestinal dỉsturbances and involvement of other 
body Systems have been reported. Hotvever, the complete 
gamut of symptoms is unlikely in a single patient, and the 
disease has been classiAed into mucocutaneous, arthrític. 
neurological. and ocular forms depending on the 
predominant symptoms. Diagnosis can be difficult but 
oral ulceration, with recurrent genital ulceration, ocular 
involvement, and skin lesions or a positive pathergy test are 
considered the major diagnostic criteria.1'2

Treatment of Beh<;et's syndrome is essentially sympto- 
matic and empirícal. Controlled studies are mostly laddng, 
which has hindered meta-analysis.3 where possible, topical 
treatment of m ucocutaneous lesions should be attempted 
beỉore embarking on Systemic therapy. Topical application 
of a potent corticosteroid, such as triamdnolone acetonide, 
or a teưacydine solution may be tried for oral ulceration.1-2 
Genital ulcers can be treated topically with betamethasone 
ointment.2 Sucralíate suspension used topically has also 
been reponed to be eííective in oral and genital ulceration,4 
and topical mesalazine has been tried.5 Systemically, 
colchidne is reportedly beneAáal in the treatment oỉ 
mucocutaneous lesions,1-2 although a revievv íailed to And 
any evidence of beneAt ừom colchidne treatment.3 
Systemic corticosteroids are advocated for severe mucocu- 
taneous disease;4 oral prednisolone has been given for 
erythema nodosum.1-2 Thalidomide is also eííective for 
mucocutaneous symptoms,2-4 although relapses occur on 
cessation of therapy. Other drugs with reported eíAcacy for 
mucocutaneous symptoms ỉndude azathioprine,4 ben- 
zathine benrylpenidUin (sometimes with colchidne),4 
dapsone, ‘-14-6 interíeron alía,4,6 levamisole,4 pentoxiíylline,1 
and rebamipide.4,6

The use oi NSAỈDs in the tteatment oỉ arthritis in 
patients with Behget's disease is controversial,4 although 
indometadn is used.2 Colchidne is also used,2-4 and 
sulỉasalazíne may be beneAdal in padents who do not 
respond to NSAIDs.1 Corticosteroids used with azathioprine 
are eííective,2-4 as are interieron aUa,1-14 and benzathine 
benzylpenicillin.j

Short courses of intravenous methylprednisolone or 
high-dose oral prednisoione wỉth subsequent tapehng are 
used in the acute phase oỉ neurological involvement, and 
may be followed by chlorambudl, cydophosphamide, or 
methotrexate.2 Chronic CNS disease is generally resistant to 
therapy.2
. Ocular involvement in Behget's disease leads to 
blindness in about a quarter of patients.1-2 For acute attacks 
oỉ anterior uvdtis, topical mydrìatics such as tropicamide, or 
corticosteroid drops may be suỉBdent Local injections of 
corticosteroids are used to treat acute attadcs of posterior 
uveitis, and systemic use may also be required.2 Oral 
corticosteroid therapy does not ímprove visual prognosis, 
hovvever, and may lead to secondary rednai thrombosis or 
cataracts;2 good evidence of its benefit is lacking.3 Colchidne 
is used ỉor prophylaxis of both anterior and posterior 
uveitis;2 ddosporin is considered more eữective at 
controlling acute ocular attacks1 but its efficacy appears to 
gradually dedine.2-4 Other drugs deemed eổective in 
preventing ocular inAammation indude azathioprine,1'4 
chlorambudl,2-4 and cydophosphamide.2-4 There are reports 
of beneAt with bcnzathine benzylpenidllìn, interieron alỉa, 
levamisole, methoưexate, pentoxiíylline. sulíasalaãne. and 
thalidomide.4 Tacrolimus has also been beneũdal in cases oỉ 
reửactory uveitis.1-4 Combinatíons oỉ the above drugs are 
also used, su ch as corticosteroids with immunosuppres- 
sants, or corticosteroids with cytotoxics.4

In patients with vasculỉtis, arteritis is treated wìth 
systemic corticosteroids and cydophosphamide, either 
oraUy or pulsed monthly boluses.1-2 Deep-vein thrombosis 
has been treated with anticoagulants, su ch as vvarỉarin or 
heparin. but caution is advised in those with pulmonary 
anerítis because of the rỉsk of potentially tatal haemoptysis,2 
and theữ use is generally not recommended.1,4 Aspúin is 
used with immunosuppressants, particularly azathioprine.4 
Stanozolol has also been used to treat the vãscular 
symptoms of Beh?et's disease.

Corticosteroids and sulíasalazine are the main drugs used 
for gastrointestỉnal lesions;2 thalidomide has also been 
beneArial.1

Inũiximab has been found to reduce acute ocular 
inAammation,7 and heal gastrointestinal ulceration;* it has 
also proved eữective in controlling neurological maiũíesta- 
tions of the disease.9
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2. Sakane T, tí ai. Bchqet*s díseasc. N Engl J Med 1999; 341: 1284-91.
3. Saenz A. t í  ai. Pharmacotherapy for BchẹeƯs syndrome. Avaỉlable ỉn The 

Cochrane Database oí Systemaúc Reviesvs: Issue 2. Chlchester John 
VViley; 1998 (accessed 22/08/08).

4. Kaklamani VG, Kaklamanỉs PG. Trcatmeni oỉ Beh^eƯs đỉsease—an 
update. Semin Arthrtíừ Rheum 2001; 30: 299-312. Conection. ibừt.ỉ 31: 
69.
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Bell's paisy
BelTs palsy is a conditíon that may be caused1-2 by herpes 
súnplex virus 1. It aữects the ỉadal nerves and results in 
ỉacial muscle weakness and paralysis. It is often 
accompanied by pain and lachrymation. Untreated, over 
80% of all patients recover completely or almost so, while in 
a smaller number íadal vveakness persists; complete tailure 
of motor recovery ỉs very rare.

Corticosteroids dramatically relieve pain assodated with 
Bel!'s palsy,3 and their use in treatment is vvidely accepted.4 
A meta-analysis has conhrmed that early corticosteroid 
ưeatment increases the hequency oi full recovery of {adal 
motor hmction.5 A shon course of oral therapy is usually 
given, such as prednisolone 25 mg twice daily for 10 days 
starting within 72 hours of the onset of symptoms.6

It has been suggested that addovữ or valaddovir might 
be eííective in treating Bell's paỉsy. Hovvever, systematic 
revievvs and meta-analyses have ỉound them to be oi no 
beneAt when given alone.7-* Revievvs of studies that added 
these antivirals to corticosteroid therapy have ỉound either 
no additional benefit9 or a reductỉon in risk of unsatlsíactory 
recovery oỉ only borderline signiAcance.7

1. Munkami s, et al. Bdl palsy and hopes simplex vữus: idmdBcation of 
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Bites and stings
Corticosteroids (prednisone 100 mg daily) have been 
recommended for the stabilisation oỉ erythrocyte mem- 
branes in the management of systemic envenomation by 
the brown recluse spĩder (Loxosceia rtclusa).1 They have alsó 
been given after stings by some spedes of scorpion, although 
theữ value ã  not certain.1 Corticosteroids are considered to 
have no place in snake venom poisoning.2 Topical 
corticosteroids may be useíul for mild itchúig oi healing 
skin after some types of jelly fish sting, while systemic 
corticosteroids have been used for delayed hypersensitivity 
reactions.3

ỉ . Bùider LS. Acute artiưopod envenomation: inddènce. dinỉeaỉ ỉeatures 
and managemenL Med Taxừol Advent Dntậ Exp 1989; 4: 163-73.

2. Nelson BK. Snake envenomatioo: inddence, cHnigal presencation and 
managemenL Ueắ Toxùol 1989; 4  17-31.

3. Penner PJ. WUBamson JA. Woridwỉde deaths and severé envenomation 
from jefly ãsb stíngs. Med J Aust 1996; 165: 658-61.

Bone cysts
Innalesional corúcosteroid injection (usually methyl- 
prednisolone) has been used as an altemative to suxgicaỉ 
õr other methods for the ữeatment oí bone cysts.1-4 An early 
report indicated that methylprednisolone acetate 40 to 
200mg injected into unicameral bone cysts under brief 
general anaesthesia stừnulated bone íormation to obliteiate 
the cyst or promoted suffident healing to prevent íurther 
ỉractures.1 A single injection was suffident for healing in 10 
to 25% of cysts; only rarely were more than 4 ũỹections 
needed. Treatment oí an aneurysmal bone cyst with 
methylprednisolone and caldtonin has also been reported.7 
(Systemic corticosteroids are, of course. generally assodated 
vvith bone loss rather than bone íormation—see ESects on 
the Bones and Joints, p. 1616.2).
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a chiỉd treated wỉth percuaneous ỉnưaỉesỉonaỉ injection oí caỉdtonin 
and methyỉprednỉsolone: a ea$e repon. Spừte 2000; 25: 527-30.

Brain inịury
See Spinal Cord and Head Injury, p. 1613.2.

BronchiolỊtis
Acute bronchiolitis is usually caused by RSV inỉection 
(p. 961.3) in iníants and young children, and may 
contribute to the subsequent deveỉopment oỉ asthma. 
Supportive therapy, where necessary, may involve the use 
oỉ oxygen and bronchodilators (see also p. 1221.2). Many 
studies have íailed to show a beneht from corticosteroid 
therapy, and it has generally been considered that 
corticosteroids have no role in the management of the 
condition.1 Although one study did And that oral 
prednisolone might be of beneAt,2 it was suggested that 
the results might be due to indusion oí children with 
asthma among the study population.3 A systematic revievv4 
found little beneAt in terms of length of hospital stay or 
admission rate and no evidence oí improvement in dinical 
scores, respứatory rate, or oxygen saturation when 
compared with placebo. However, a study’ found that a 3- 
day course of oral prednisolone given to children aged 6 to 
35 months with respiratory distress reduced disease 
severìty, length of hospital stay, and the duration oỉ 
symptoms. Inhaled corticosteroids seem to be of little value6 
and a systematic revievv conduded that they did not prevent 
post-bronchioUtic whee2ing when given during the initial 
acute phase of bronchiolitis.7

1. Fltzgerald DA Kiỉham HA. Bronchiolitls: assessment and evidence- 
basẽd management. Mat 1 Aust 2004; 180: 399-404.

2. van Woensel JBM, <r aí. Randomlied double blind placebo controlled 
trial of prednisoione in children admitted to hoapital with respiiatory 
syncytial vinu bronchiolltiỉ. Thorax 1997: 52:634-7.

3. Milner AD. The role of cordcosteroids in bronchiolidi and croup. ĩhorax 
1997: 52: 595-7.

4. Patel H,a a l. ducocortlcoỉda for acute viral broncbiolMỉ in intantỉ and 
young children [withdiavrn and atvalting update]. Available in The 
Coduane Databãse oí Systemadc Reviews; Issue 1. Chichester John 
Wiley; 2008 (accesed 22/08/08).

5. Csonka p, «  al. Oral prednliolone In the acute management of chũdren 
age 6 to 35 months with vtral respiratory inlectlon-induced lower ainvay
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đbease a randomteed, placebo-controUed trỉaL J Pediatr 200Ỉ; 143:725- 
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6. Rỉcbter H. Seddon p. Early nebulteed budesonỉde in the treatment of 
bronchiolitis and the prevendon oỉ postbronchỉolỉtk wheezỉng. J Prdiatr 
1998; 132:849-53.

7. Bỉom D,c ta L  ỉnhaỉed cortỉcosteroids ducing acute bronchiolitis in the 
preventkm of post-bronchỉolitic wheezỈBg. AvaOable ỉn The Cochrane 
Database oỉ Systematỉc Reviews; ỉssue 1. Chichcster John Wỉley; 2007 
(accessed 26/02/08).

Bronchopulmonary dysplasia
Bronchơpulmonary dysplasia is the major cause of chronic 
lung disease (deSncd as the need íor supplementary oxygen 
more than 28 days aỉter birth) in neonates. It has also been 
deSned as oxygen dependency beyond a corrected 
gestatìonal age of 36 vveeks.1 It is considered to compríse 4 
radiographicaỉly distinct stages. of which stage 1 is 
eííectively indistinguishable from neonatal respiratory 
distress syndrome (see p. 1608.3), with which it is usually 
assodated. A 'bubbly' appearance of the lung is seen in 
radỉographs of advanced disease. Bronchopulmonary 
dysplasia is invarìably assocìated with prolonged mechan- 
ical ventìlation, but it is uncertain whether it plays a 
causative role, or whether the disease develops anyvvay in 
iníants with respiratory íailure severe enough to need 
prolonged ventilation.2 Other risk íactors include pre- 
maturity, low birth-weight, pulmonary oedema, inflamma- 
tion due to iníection or other causes, and adrenal 
insuíhdency.1

Treatm ent. Corticosteroids, usually in the form of 
systemic dexamethasone, have bcen widely used in 
premature inỉants with bronchopulmonary dysplasia,1 or 
who are considered to be at high risk of it (the borderline 
betvveen ưeatment and prophylaxis in studies in these 
mechanically ventilated iníants is not alvvays dear3). 
Dexamethasone has been reported to improve pulmonary 
outcome, allovving more rapid vveaning from mechanical 
ventilatlon, and in some studies was reported to improve 
neurological outcome as well.4 Hovvever, some ũivestígators 
consider its beneỉits in the long tenn inadequately 
established.3-5-4

There also remains some concem about possible adverse 
eữects of dexamethasone, espedally on long-term develop- 
ment.1-7-* One meta-analysis suggested that use was 
assodated with a high inddence of cerebral palsy and 
neurodevelopmental iropaiiment, and should be aban- 
doned.9 Iníants requiríng mechanical vennlation and given 
intravenous dexamethasone or placebo in a study vvere 
followed up about 8 years Iater. Children in the 
dexamethasone group vvere shoner, had smaller head 
árcumỉerences, poorer motor skills and coordinatìon, lower 
IQ scores, and a higher ừequency of dinically signiíĩcant 
disabilities.10 However, a 15-year follow-up of preterm 
ínỉants given dexamethasone at 2 vveeks of age, shovved that 
those given a ,42-day course had signilicantly better 
neurological outcomes than those gi ven an 18-day course, 
or saline placebo."

Many studies have favoured an ứútial dexamethasone 
dose of 500 micrograms/kg daily intravenously. tapered 
over a period of days to weeks, but it ís not aivvays dear ư 
this is expressed in terms of the base or One of its esters,12 
and in any case regimens have varied betvveen studies. 
Despite suggestions that starting therapy shortly after birth 
might minimise lung injury, evidence suggests that early 
thẽrapy oflers no advantage,4-13 and may be morê 
haxardous.4-*-14-14 Meta-analysis has suggested that vvhile 
beginning dexamethasone at any tũne between birth and 14 
days of age reduced the iisk oí chronic lung đisease, 
mortalỉty was only reduced in the group who began 
treatment benveen 7 and 14 days of age.’7 However, a 
subsequent systematic review conduded that the benehts oỉ 
therapy staited betvveen 7 to 14 days may notoutweigh the 
adverse eSects.14

In an attempt to propose guidelines, a review of the 
avaỉlable evidence conduded that there was no role for 
corticosteroid use in the first 4 days of lUe and that use 
should be limited to exceptional rliniral ÕTCumstances su ch 
as ventilator dependency in an iníant after the second week 
of liie. When used, the lowest eíỉective dose was 
recommended ỉor the shonest possible duration; dexa- 
methasone 200micrograms/kg daily (in two divided doses) 
for 3 days, then 100micrograms/kg daily ỉor 3 days, then 
50micrograms/kg daily íor 3 days was suggested.1

Inhaled corticosteroids have also been investigated. A 
systematỉc review did not find any reduction in the 
inddence of chronic lung disease or the need íor systemic 
cortícosteroids.1* Another systematic review oi controlled 
studies íound that inhaled corticosteroids may improve the 
rate oỉ extubation in iníants.19

Additional therapy is essentially supportìve, induding 
Suid restriction. nutritionaỉ suppỉementation, broncho- 
dilators, and diuretics. Routine use oỉ bronchodilators for 
prevention of bronchopulmonary dysplasia is not recom- 
mended, and studies oí use in ữeatment are limited.2 UK 
guideỉines (iỉsued in 1998 but not subsequently updated) 
considered that diureócs were indlcated íor episodes oỉ

a s s o d a te d  c a rd ia c  la i lu re  b u t  t h e i i  lo n g - te r m  v a lu e  w a s  
u n c e r ta in ;  if  u sed , c o n s id e ra tio n  ỉh o u ld  b e  g iv e n  to  a  
c a ld u m - s p a r in g  re g im e n .20 Im p ro v e d  p u lm o n a ry  s ta tu s  h a s  
b e e n  r e p o n e d  w i th  h iro s e m id e  in  e s ta b lish e d  đy sp las ia ,21-22 
a lth o u g h  r o u t in e  o r  s u s ta ỉn e d  u s e  c a n n o t  b e  r e c o m m e n d e d  
a t p re s e n t. R esu lts  vvith h y d r o c h lo r o th ia d d e  a n d  sp iro n o - 
la c to n e  a re  m o re  a m b ig u o u s .23' 24 A n a e m ia  in  i n ía n t ỉ  vvith 
b ro n c h o p u lm o n a ry  d y sp lasia  h a s  b e n e h te d  f ro m  e ry th ro -  
p o ie t in .25 A l th o u g h  v i ta m in  A  d e h d e n c y  h a s  b e e n  
im p lic a te d  in  t h e  p a th o g e n e s is  o f  b ro n c h o p u lm o n a ry  
dysp lasia, s tu d ie s  o f v i ta m in  A  s u p p le m e n ta t io n  h a v e  
p ro d u c e d  con O ic tin g  re su lts . H ovvever, d iữ e re n c e s  in  p a t ie n t  
p o p u la tio n , p o s tn a ta l  th e ra p ie s , a n d  d o sag e  o f v ita m in  A 
c o u ld  e x p la ỉn  th e s e  re s u lts ,24 a n d  so m e re c o m m e n d  
su p p le m e n ta tio n  to  re d u c e  th e  in d d e n c e  o f  c h ro n ic  lu n g  
d isease .2-24 D e sp ite  p ro m is in g  p re lim in a r y  re s u lts ,27 tre a t-  
m e n t  w ith  a lp h a r p ro te in a s e  in h ỉb ito r  h a s  n o t  b e e n  s h o w n  
to  r e d u c e  th e  in d d e n c e  of c h r o n ic  lu n g  d isease .2 S im ilarly , 
a l th o u g h  th e r e  is e v id e n c e  su g g e s tin g  th a t  e a rly  u se  of 
su d ism a se  m a y  re d u c e  d e v e lo p m e n t  o f c h ro n ic  lu n g  d isease  
(b u t n o t  b ro n c h o p u lm o n a ry  d y sp la s ỉa ) ,2* ro u t in e  u se  is n o t 
re c o m m e n d e d .2
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Cachexia
For mention of the use of corticosteroids in cancer-related 
cachexia see under Uses and Administration oí Megestrol, 
p. 2289.3.

Cardỉac arrhythmias
Atrial Abrillation (see Cardiac Arrhythmias, p. 1266.1) is 
common aỉter cardiothoradc surgery, and although it is 
usually self-limiting, ỉt may be assodated vvith increased 
morbidity and mortality. Cardiopulmonary bypass used 
during surgery provokes an inílammatory response that 
may contribute to atrial Bbrìllation, and there has been 
some investìgation of the elíect of prophylactic corticòster- 
oids. Dexamethasone, hydrocortisone, methylprednisolone, 
and prednisolone have been tried, in single doses or short 
courses; studies have been small and results mixed.1'3 A 
systematic revievv3 oí 9 studies tound that corticosteroids 
may reduce the inddence of atrial Sbrillation and shorten 
hospital stay, but the effea may depend on the dose, and 
larger studies are required.

1. Yared J-P, et ai. EReci of dexamethasone on arrial Rbrillation aíier 
cardỉac surgery: prospeaive. randomÌ7.ed. double-blỉnd. placebo- 
controlled trial. J CardiotitoTữc VascAntsth 2007; 21: 68-75.

2. Halonen J, et aỉ. Corticosteroidỉ for the prevcntion of atrial Hbrillation 
aíter cardiac surgery: a randomữed comrolled trial. JAMA 2007; 297: 
1562-7.

3. Baker WL, ef aỉ. Eíĩea of perìoperative corticosteroid use on the 
inđdcnce oí poỉtcardiothoraãc surgen’ aưial nbrillation and length oỉ 
nay. Htan Rhyihm 2007; 4: 461-8.

Cerebral oedema
Corticosteroids (usually dexamethasone) play an imponant 
role in the treatment of cerebral oedema caused by 
malignancy and dexamethasone is advocated for the 
cerebral oedema assodated with high-altitude disorders (see 
p. 1276.2). The management oi raised inưacranial pressure 
and the usual drugs used to treat it are discussed on 
p. 1271.3.

Corticosteroids have also been used for the management 
of raised inơacranial pressure in patients with head injuríes 
or sơoke, but despite earlier small studies shovving them to 
be beneũdal in some patients, current opinion is that 
corúcosteroids are not useỉul in head inịuries (see Spinal 
Cord and Head Injury, p. 1613.2) or stroke, and that their 
adverse effects may outvveigh any possible beneíit.

Chronic ađive hepatitis
Chxonic hepatitis is charaderised by liver cell necrosis and 
inỉlammation that persists for more than 6 to 12 months. 
Probably the most serious form is chronic active hepatítis in 
which inílammatory iníiltrates (mononudear and plasma 
cells) are ỉound within and around the portal areas, with 
piecemeal necrosis of adjacent liver cells, and in severe cases 
bands of necrotic ússue betvveen ponal tracts or to the 
Central veìn (brídging necrosis). Symptoms are essentially 
non-speáfic and indude íatigue, maỉaise, lever, anorexia, 
jaundice, and raised se rum aminotransíerase values; biopsy 
is required ỉor accurate diagnosỉs. The causes oỉ chronic 
actíve hepatítis vary and may include: iníection with 
hepatitis viruses; adverse eữects oỉ drugs such as isoniaád, 
methyldopa, or niưoíurantoin; or, particularly in vvomen, 
an apparently idiopathic íorm. auto-immune hepatitis.

Treatment with corticosteroids is vvidely used in patients 
with auto-immune hepatitis.1-2 A moderate ỉnitiaỉ oral dose 
oỉ 20 to 30 mg oi prednisolone or prednisone daily or a 
higher dose of 60 mg daily may be used,3'3 and is then 
slowly tapered over several months to the minimum 
required íor maintenance. Daily maintenance therapy 
appears more eíỉective than altemate-day regimens. 
Patients who respond (as shown by a retum of serum 
aminotransỉerase values to the normal or near normal range 
and a reductìon in the inHammatory processes on biopsy) 
usualỉy requứe prolonged ơeatment; although some 
patìents remain in remission for months to years aỉter 
withdrawal, relapse generally occurs, and therapy shouldbe 
reinstated when the disease becomes active again.1

Combined treatment induding azathioprine is fre- 
quently given and may be the preỉerred initial treatment 
in some patients;45 such treatment is at least as etìective as a 
corticosteroid alone,2 can produce6-7 and maintam,■, 
remission, and permits a reduction in corticosteroid dosage 
in a group ol patíents who mll require long-term drug 
treatment.1 There has been some dispute about the vaỉue of 
azathioprine alone. but combined therapy has generally 
been ỉound to be superior.6 Hovvever, axathioprine has been 
used alone in high doses to maintain remission.5-9

In contrast to the íaứly extensive experience with 
azathioprine, ddosporin is little used in this conditíon; once 
started it appears to be requứed indehnitely.4 It may be an 
altemative in severe disease where corticosteroids alone or 
vvith azathioprine cannot suííice. Mycophenolate moíetil 
may offer an altemative to azathioprine.5 Some investiga-
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tors have also used cydophosphamide successtully.3 and 
tacxolimus has been reported to be of beneflt.‘°

Penidllamine has been tried as an altemative to 
prolonged use of corticosteroid maintenance therapy, the 
dose of penidlỉamine being gradually increased over several 
months to a suitable maintenance dose as the dosage of 
corticosteroid is tapered off.

It is generally agreed that ũnmunosuppression is not 
suitable in patíents vvith vi rai chronic actíve hepatitis.11 
Hovvever, combination therapy has been reported to 
produce beneũt in patíents positive for HBsAg,4 and it has 
been reported12 that patients with chronic active hepatitis of 
ùnknown cause, at least some oỉ whom may have hepatitis 
c,“ respond as well to corticosteroids or combined therapy 
as patients vvith proven auto-immune disease. Liver 
transpiantation (p. 1936.3) may be necessary ìn patíents 
who are rehactory to or intolerant of immunosuppressive 
therapy, and in whom end-stage liver disease develops.1
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Chronic obstructive pulmonarỵ disease
Cotticosteroids play some part in the symptomatic and 
palliadve management of chronic obstructive pulmonary 
disease (COPD—p. 1199.1). Inhaled corticosteroids can 
reduce exacerbation rates, although their effect on long- 
term outcome is less dear. There has also been some 
concem about increased rates of pneumonia reported in 
patients treated with inhaled corticosteroids. Guidelines on 
the management of COPD generalỉy recommend that 
regular treatment with inhaled corticosteroids should be 
combũied with a long-acting beta2 agonlst for symptomatic 
patients with moderate to severe disease and repeated 
exacerbations. Short courses of systemic corticosteroids may 
be used in the management of acute exacerbatìons oỉ COPD.

Churg-Strauss syndrome
The Churg-Strauss syndrome is sometimes classiBed wlth 
polyarteritis nodosa (see p. 1610.2), although, unlike the 
latter, pulmonary maniíestations are relatively common in 
Churg-Strauss syndrome. Patients commonly have a history 
of allergic disease (rhinitis, sinusitis, and asthma); 
intractable asthma and eosinophilia with granuỉomatous 
vasculitis characterise the syndrome.

Treatment is similar to that of polyarteritis nodosa, being 
based on systemic corticosteroids and, where necessary, 
cyclophosphamide.1 '4 When cyclophosphamide is used, 
inưavenous pulse therapy is ohen preíerred to continuous 
oral dosage,14 as it has been shovvn to reduce adverse effects 
and allovvs (or a iower total dose.3-4 Substitution of 
cyclophosphamide with azathíoprine or mycophenolate 
moíetil atter 4  to 6 months can also allow for reduced overaU 
doses of cydophosphamide to be given,3-4 although 
azathioprine is not as ettective as cydophosphamide for 
primary treatment.3 In patíents vvith haemoưhagic cystitis, 
there is some suggestion that mycophenolate motetíl may 
be more eữective than azathioprine.3 Interíeron alfa may 
also be of beneũt.4-5 In patients reừactory to corticosteroids 
and cydophosphamide, there are reports of beneữt with 
antilymphocyte immunoglobulins or intravenous immu- 
noglobulins.3

1. Guillevin u  tía l. Treatment oi polyartcritú nodosa and Churg-Strauss 
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Cogơn's syndrome
Corticosteroids are usehil in the tteatment oỉ Cogans 
syndrome, a condition characterised by non-syphiỉitic 
ìnterstitial keratitis and audiovestibular symptoms induding 
deaíness.1'3 The deaíness, although often ữreversibỉe, may 
respond to systemic cottícosteroids begun vvithin 2 weeks of 
onset of symptoms (prednisolone or prednisone, at least 
1.5mg/kg daily for 2 vveeks is advised) and ocular 
involvement beneStỉ ỉrom topical corticostexoid therapy 
(e.g. prednisolone 1% at a rate of 1 drop every hour for 1 to 
2 vveeks).3 Improvement in ocular symptoms has also beẹn 
seen vvith sodium cromoglicate eye drops.4 For patients vvith 
severe Cogan's syndrome induding large-vessel vasculitis, 
corticosteroids have been used with other immunosuppres- 
sants su ch as azathioprine, ddosponn and cydophosph- 
amide.5 Methotrexate has aỉso been tried.4
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Congenỉtal adrenal hyperplasiơ
Congenital adrenal hyperplasia comprises a heterogeneous 
group of dlsotders due to inherited deỉects of steroid 
synthesis in the adrenal gland, the most bequent of which 
are deíects involving 21-hydroxylase or 11-P-hydioxylase. 
Deỉective enzyme production blodcs the {ormation of 
cortisol and aldosterone; the pituitary produces increased 
amounts of ACIH in an attempt to compensate, but this 
results in excessive adrenal androgen production. Presenta- 
tíon varies ỉrom viriỉỉsation and abnormal genital ỉonnatìon 
at birth to mild cryptíc forms that may be deteaed only later 
in Uỉe. Salt-Iosing íorms (due to lack of aldosterone or the 
accumulation of precursors vvith antagonỉst activity) may 
lead to hyperkalaemia, addosis. and đehyđration. Patients 
vvith ll-p-hydr07cylase deỉect are also prone to hyper- 
tension.

Neonates vvith salt-losing forms oí congenital adrenal 
hyperplasia require urgent treatment. Treatment usually 
consists of a mineralocorticoid, íludrocortisone. and a 
glucocorticoid (usuady hydrocortísone) in regimenỉ similar 
to those loe adrenocortical insuffidency (see p. 1600.2). 
Saline inhision or addition of salt to the feed is required 
initially.

Even vvhere salt-losing symptoms are not oven or 
marked, connol is reportedly better with a mineralocorti- 
coid added to therapy. rather than with hydrocortisone 
alone,4 and it has been recommended that children with 
salt-ĩosing congenital adrenal hyperplasia should continue 
to receive combined therapy at least until adult liíe.' Careíul 
titration of dosage is important to avoid grovvth retardation 
and toxidty, and potent synthetic glucocortícoids such as 
betamethasone and dexamethasone may be inappropriate 
in inỉants and children with the condition, even in the 
non-salt-losing íorm. An altemative approach is the use of 
Autamide and testolactone to block androgenic eííects, with 
a reduced dose of hydrocortisone.4,4 However. studies 
suggest that normal grovvth is possible with regular 
glucocorticoid therapy.7-*

Patients with non-salt-losíng congenltal adrenal 
hyperpiasia may be adequately managed with glucoconi- 
coids alone, and in miid late-onset forms a singie dose daily 
in the late evening (when its suppressive eữect on ACTH 
production is greatest) may be suffident. In adults who do 
not require mineralocorticoid treatment betamethasone or 
dexamethasone may be useíul because of their lack of 
mineralocorticoid actions.

Surgical correction may be necessary in íemales with 
masculinised extemal genitalia. Giving a glucocorticoid to 
pregnant women whose oữspring are considered at risk has 
been tried in an attempt to prevent virilisation:3 dexa- 
methasone is preíerred to hydrocortisone because of a lack 
oỉ placental degiadation.4

1. GriKUhí KD. a  al. Plittni renin acdvity in (he Itunagement of congenital 
adrenal byperplasla. Arch Dừ OriU 1984; 59; 360-5.

2. Young MC, Hughes ĨA. Response to treatment of congenital adrenal 
hyperplasia ỉn iníancy. Anh Dà child 1990; 65: 441-4.

3. American Academy of Pedlatrics. Tcdinical reporc congenital adrenal 
hyperplasU. Ptdiaữia 2000; 106: 1511-18. Correctlon. 1bùL 2001; 107: 
1450. [Re-afBnned May 2005] Also available ae httpư/aappolicy. 
aappubíications.org/cgi/reprint/pedIatrics;106/6/151 l.pdỉ (accessẽd 
26/08/08)

4. Speiser pw, Wblte PC. Congenital adrenal hyperplasia. N Enfl J  Mtd 
2003; 349:776-88.

5. Merke DP. Bomsteln SR, Congeniul adrenal hyperplasia. Lanctí 2005; 
365; 2125-36.

6. Merke DP. Cutler GB. New approaches to the tieatment oí congenital 
adrenal hyperplasia. JAMA 1997; 277: 1073-6.

7. Rivkees SA. Cnwford JD. Oexamethasone treatment of vừilihng 
congentul adrenal hyperplasia: the ablllty to achieve notmal growth. 
M Ĩttria  2000: 106: 767-73.

8. Eugster EA. a  at. Height outcome in congenital adrenal hyperplaiia 
caused by 21-hydroxyĩase deSdency: a mẽta-analysis. 1 Ptđuur 2001; 
138: 26-32.

Comeal grah reịectìon
Corticosteroids are the mainstay of postopeiative prophy- 
laxis and treatment of comeal graỉt reíecdon.1 Topical and 
subconjunctival corticosteroids are vvidely used, but in acute 
rejection episodes involving the endothelium systemic 
therapy is usualỉy necessary. A single 500-mg intravenous 
pulse of methylprednisolone appears to be as eãective as up 
to 2 tveeks of treatment vvith oral pređnisolone 60 to 80 mg 
daily ỉor the management of severe endothelial rẹjection.2 
However, another study íound that additíon of a single 
intravenous pulse of 500 mg methylprednisolone to local 
corticosteroid treatment with betamethasone and dexa- 
methasone ga ve no benefit over locaỉ therapy alone.3

In high-risk padents cortícosteroids alone provide 
insuSdent immunosuppression and systemic immunosup- 
pression has been tried, although the evidence base is 
limited.1 mainly relating to the use of tídosporin. and with 
inconsistent rcsults. Mycophenolate moíetil has also been 
tried.1-4 and has been reported to be as eữective as 
ddospotin in preventing acute rejection aỉter high-risk 
comeal transplantadon.4 However, because most patíents 
are healthy and transplantadon is not liỉe-saving, the risks 
of systemic immunosuppression may be hard to justífy.’ 
Topical ddosporin has also been investìgated.3

Corticosteroids have also been used to reduce 
inílammation after comeal reconstrucdon usmg tíssue 
engineered írom autologous oral mucosal eplthelium.4

For discussions of the role of cortìcosteroids in other 
forms oỉ organ and dssue graiting, see Organ and Tissue 
Transplantatíon. p. 1932.2.
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Croup
Croup is an acute chíldhood syndrome of upper respứatory 
ư aa  inQammadon (laryngotracheobronchitís) assodated 
with viral iníectíon. usually by parainũueiưa vữus although 
other viruses may also produce the syndrome. It is 
characterised by harsh, barking cough, stridor. and 
hoatseness, most usually occurring at night.1"3

Traditional home management has revolved around the 
inhalatíon of steam, despite a lack oí evidence lor etScacy, 
but symptoms may be suffldently alaiming to resuỉt in 
presentatìon to a hospital.

In severe croup there is dear evidence that ơeatment 
with a systemic cortícosteroid reduces symptoms and 
decreases the need íor intubatíon.4̂  Oral dexamethasone is 
as efỉectìve as intramuscular,7 and while dexamethasone 
600 micrograms/kg is commonly prescribed, lovver doses oỉ 
300 micrograms/kg and 150 micrograms/kg appear to be 
equally eSectíve.2 Nebulised budesonide has also been 
reported to be edectíve,*'10 and of simỉlar efficacy to 
inhalatíon of nebulised adrenaline." However despite the 
theoretícal attracdon of this route, studies have íailed to Gnd 
any signiGcant ditterence in eíCcacy benveen nebulised 
budesonide 2 mg and oral dexamethasone 600 micro- 
grams/kg,12- or combinatíon therapy with both,13 and 
another study ỉound 600 micrograms/kg of dexamethasone 
given intramuscularly to be more eỉíectíve than 4mg oỉ 
nebulised budesonide.14 In coaưast, others ha ve found that 
additíon of nebulised budesonide to oral dexamethasone 
produced more rapid improvement than the latter alone.15 
Studies have also shown a signidcant beneht hom 
corticosteroids in children with mild to moderate 
CTOup,12-14-1* and although the use of such potent drugs in 
children with a mild, largely selí-limiting conditíon has been 
questíoned,1* a revievv of the risks and benefits conduded 
that oral dexamethasone 150 micrograms/kg, or nebulised 
budesonide 2mg vvere the treatment of choice in mild to 
moderate croup vvhile oral prednisolone 1 mg/kg should be 
given for croup requiring intubatíon.1 Hovvever, nebuiised 
adrenaline is probably the initial drug of choice where rapid 
relieí of obstructíve symptoms is requứed.2,3 Oxygen is 
given to those children with upper airvvay obstructíon and 
signihcant oxygen desaturatìon.3 Heliox, a mixture of 
helium and oxygen, may be used as adjunctíve therapy to
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gỉucocorticoids, for short-tcrm treatment of reíractory 
croup.2
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Cỵstic tibrosis
Corticosteroids have be en used orally or by inhalation in the 
management of the inỉlanunatory response oỉ the lungs in 
cystic Đbrosis (see p. 177.2) but do not íorm part of Standard 
management.

Deaíness
For reíerences to the use of corticosteroids in the ưeatment 
of deainess assoáated with Cogan's syndrome, see 
p. 1603.2.

Dermatomyositis
For reíerences to the treatment of dermatomyositis with 
corticosteroids, see Polymyositis and Dennatomyositis.
p. 1611.1.

Eaton-Lambert myasthenic syndrome
Corticosteroids have been tried in the ơeatment oi Eaton- 
Lambert myasthenic syndrome (p. 684.1).

Eczema
Topical corticosteroids have an important role in the 
management of atopic eczema (p. 1684.1). The least potent 
preparation that is eữeaive should be used, combined wìth 
regular use oi an emollient; in mild to moderate dỉsease the 
topical corticosteroid is onỉy given ỉor 1 to 2 weeks at a time. 
Most patients with mild to moderate eczema respond to 
ơeatment with a mildly potent preparaứon such as 1% 
hydrocortisone ointment For older children and adults with 
reiractory disease, a more potent topical corticosteroid 
should be conãdered íor long enough to bdng the disease 
under oontroL followed by a weaker prepaiătion as the 
condỉtion improves.

The use of systemic corticosteroids is a treatment of last 
resort in reãstant severe eczema, usually for short peiiods to 
control the đísease, and very rarely for maỉntenance.

Eosinophilic oesophagitis
For mendon oi the use of corticosteroids in eosinophilic 
oesophagitis. see p. 1807.1.

Epỉdermolysis bullosa
High-dose oral corticosteroids may be tried to conơol 
blistering in severe íonns of epidermolysis bullosa 
(p. 1684.3).

Epilepsỵ
Corticosteroids and corticotropin have been commonly used 
to ơeat iníantỉle  spasms, tvhich are generally unrespon- 
sive to conventíonal antiepileptics. There is, however, 
limited evldence for the efficacy of oral corticosteroids.1 
Corticotropin appeaxs to be eíỉective íor short-term

ơeatment, and one study2 indicated that hỉgh-dose 
corticoưopin was preỉerable to prednisone. but the 
optũnum dose and duration of therapy have not been 
determined.1'3 In addltion, corticotropin and corticosteroids 
are assodated with ừequent and severe adverse eSects, and 
as discussed on p. 506.1, some now preỉer newer 
antiepileptics such as vigabatrin. A short-term stuđy oỉ 
inỉants wlth spasms oỉ non-tubeious sderosis origin ỉound 
that tetracosactỉde or prednisolone were superior to 
vigabaodn.4 However, vigabatrin is preíeưed for the 
treatment of spasms due to tuberous sderosis,5'4 and data 
are insuííìdent for recommendations regarding the use oỉ 
any drug to improve the long-term outcome of diildren 
with inỉantile spasms.1’3
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Erythema multííorme
In the management of erythema multiforme (p. 1684.3) 
systemic conicosteroids may be considered in severe 
reactions but there has been controversy about their value.

Giant cell arieritỉs
Giant cell arterítis (temporal artetitis; cranial aneritis) is a 
vasculỉtic disorder that is hequently assodated vvith 
polymyalgía rheumatica (p. 1610.3). It occurs mainly in 
persons over 50 years of age of European, particularly 
Scandinavian, extractíon and is more common in vvomen 
than men. It is characterised by inũammatory, granuloma- 
tous lesions with giant mononudear cell inỉỉltrates aữecting 
targe and medium sized arteries, particularly those 
supplying the neck and extracranial structures oỉ head 
and arms. Symptoms vary but may indude headache, scalp 
tendemess, daudication oí the jaw, swelling and absence oỉ 
pulse in the temporal artery, íever, weight loss, malaỉse, 
anaemia, visual disturbances, and ữreversible blindness. 
About a third of all patients also have polymyalgia 
rheumatica.

Treatment is with cortìcosteroids,1"* and early diagnosis 
and treatment iỉ desirable to reduce the risk of sudden 
blindness. Most regúnens have involved hígh initial doses oỉ 
corticosteroid to conưol the disease followed by reduction to 
a maintenance dose, but both initial and maintenance doses 
have varied considerably. Oral prednisone or prednisolone 
40 to 60 mg daily úũtially is generally considered adequate 
in uncomplicated cases vvithout visual symptoms;1-44 this 
can then be reduced gradually according to the padent's 
response. Some, hovvever, recommend2 lower initial doses 
oí about 20 mg daily.

VVhile it is suggested that patients presenting with visual 
symptoms should receive 80 mg daily or 1 mg/kg daily of 
prednisone or prednisolone,17-* some ophthalmologists’ 
recommend that all patients vvith giant cell arteritis receive 
these doses, as visual loss may be sudden and proíound. 
Initial 1-g doses of pulsed inơavenous methylprednisolone 
have alsõbeen used.3-5,7-9

Maintenance treatment ỉs usually reqiúred and vvhile a 
small number require indehnite ưeatment. most padents 
should be able to stop treatment vvỉthin 5 years; however, 
relapses are not uncommon.3

Because oí the need for prolonged corticosteroid therapy, 
ađverse eãects are common,* and theữ management 
diíGculL Azathioprine has been added to corticosteroid 
therapy ỉor its modest 'steroid-sparing' eữect,10 whereas 
results with methotrexate have been conũicting.4-611 Other 
immunosuppressants have been tried,4-* but are not 
routinely used. Dapsone has been reported to be of beneht, 
but its use is limited by haematological toxidty.4 Inũiximab 
has been tried.7

The prognosis is excellent in adequately-treated patients, 
as the Uỉe expectancy of patients with giant cell arteritiỉ is 
the same as the general popuỉation.12
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Glomerular ládney disease
Glomerular disease accounts for a considerable propordon 
oỉ all kidney disease. Various íorms oi primary glomerular 
disease (glomerulopathy) are known, and are discussed 
belovv; in addition, many systemic diseases (connective 
tissue disorden such as SLE as well as malignancy and 
conditions su ch as diabetes), may result in secondary 
glomerular disorders. Despite the various potenrial causes it 
is thought that many oỉ these dỉseases act by common 
immunological mechanisms to damage the glomerulus. 
either by accumulation of antigen-antibody complexes 
(immune-complex nephritis) or more rarely by the 
íormation of antibodies to the glomerular basement 
membrane (anti-GBM nephritis).1

Since the kidney can respond in only a limited number of 
ways to glomerular damage, certain common presentations 
are seen regardless of aetiology, including acute 
glomerulonephritis (acute nephritis syndrome). tvhich 
is marked by haematuria and protcinuria of abrupt onset, 
usually with renal impairment (a decrease in glomerular 
Gltration rate), salt and vvater retention, and hypertension; 
and the nephrotic syndrome, which is marked by severe 
proteinuria, hypoalbuminaemia, and oedema. Other, less 
dramatic presentatìons of glomerular disease are asympto- 
matic proteinuria or microscopic haematuria; altematively, 
glomerular disease may be One of the many potential causes 
o( chronic renal íailure. Appropriate management o{ these 
conditions depends to a considerable extern on the 
underlying disease.

•  MANAGEMENT OF PR1MARY GLOMERƯLAR DISEASE.
Minỉmal change nephropathy (MCN; minimal change 
disease). This condition occurs mainly in children. the 
highest inddence being at 2 to 4 years, and is the main cause 
of chỉldhood nephrotic syndrome. It also accounts íor about 
20% of adult cases of nephrotic syndrome.2 It is ưeated vvith 
a corticosteroid. Regimens vary somewhat but a suggested 
oral regimen for adults has been 60 mg prednlsolone daily 
for 4 days, reduced to 40 mg daily untìl remission occurs 
(which in 90% of patients will be vvithin 3 weeks) and then 
tapered off.2 In children, initíal doses of 60mg/m2 of 
prednisolone or prednisone daily have been used,3 which 
may be given for 4 weeks beíore svvitching to 40mg/m2 
given on altemate days for a htrther 4 vveeks. and then 
tapered off.4 Lower relapse rates have been reported with 
60 mg/m2 prednisone given daily for 6 weeks, followed by 
40mg/m2 on altemate days for 6 weeks; this 12-week 
course may be preỉerable to the Standard 8-week course.3 A 
modibcation to the children's dose is to give 60mg/m2 of 
prednisolone daily untíl there is a response when the dose is 
reduced to 40 mg/m2 on altemate days for the next 4 weeks. 
If there is no response Yvỉthin 4 weeks of ơeatment with the 
60mg/m2 dose then the drug sbould be withdrawn and the 
chiỉd considered to be corticosteroid resistant’ A systematic 
review of ưeatment regimens íound that children with theữ 
first episode of nephropathy should be ưeated with 
prednisone for at least 3 months, and possibly up to 7, to 
reduce the risk oỉ relapse.4

Relapse is common and occurs in about 60% of cases; 
relapses usually respond to a íurther course of corticoster- 
oids, but ư a thứd relapse occuxs cyclophosphamide 2 to 
3 mg/kg daily ỉor 8 to 12 weeks may be added to a course of 
cortìcosteroid therapy.2-3 Deflazacort may also be eílective 
in corticosteroid-sensitive patients who do not respond to 
prednisone.6 Cytotoxics or immunosuppressants are 
reserved for &equently relapsing or corticosteroid-depen- 
dent cases because of theữ potential for severe toxidty, 
induding cardnogenesis; cydophosphamide appears to be 
preíerred to chlorambudl because it is perceived as entailing 
a somewhat lower risk, although both are eAective.3-7 
Cidosporỉn has been used long-term to achieve and 
maintain remission, although renal biopsies are advised to 
screen for nephrotoxidty.3-7 Levamisole has also been 
reported to be ôf beneht.3-7

FocaI glomerulosclerosis. Focal glomerulosderosis is a 
sderosmg lesion aữectíng parts of the glomeruli which 
occurs in some patients who othenvise have symptoms 
characteristic oí minimal change nephropathy, and some 
authorities do not regard it as a distinct disease. It is common 
in abusers of dìamorphine and has aỉso been linked with the 
nephropathy that can occur in patients vnth AIDS. 
Treatment is similar to that for minimal change 
nephropathy but only about 20% of cases respond to 
corticosteroids; addition of a cytotoxic inưnunosuppressant 
such as cydophosphamide may improve the prospect oí
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renússion. Responscs to cidosporin have been seen in both 
adults and children with corticosteroid-resistant disease.3-* 
Prolonged ơeatment may be necessary and relapse is 
common when ddosporin is stopped.7 Tacrollmus has been 
reponed to be successhil after údosporin lailurc,3'* and 
mycophenolate moíetil has been tried with conãicting 
results.* High-dose pulsed methylprednisolone, given in a 
tapering schedule over 6 years, has been reported to show 
high response rates in focal glomerulosderosis.3 In patients 
who fail to respond, progression to renal íailure may occur 
over several years, but renal transplantation may not be 
helptul as disease can recur in the transplanted iúdney.

M em branous nephropathy  (membranous glomeru- 
lonephritis). This is a disease mainly oỉ adults, in whom it is 
the sỉngle most imponant cause of the nephrotìc syndrome, 
accountứig for about 50% of cases. It is chaiactetised by 
diffuse thickening of the glomerular basement membrane 
after subepithelial deposition oí immtme complexes. The 
course of disease is variable and often slow, with some 
spontaneous remissions, which makes it diSicult to show 
the benehts of treatment and the use of potentially toxic 
drugs diíGcuIt tojustify. Cydophosphamide or chlorambudl 
combined with a cordcosteroid appear to produce some 
dinical improvement, and stabilỉsation oí Progressive 
disease. but cortìcosteroids alone do not appear to be of 
beneht.’’11 Cydophosphamide may be preíerređ as ít seems 
to be bettertỡlérated.11 Ciclosporin ỉs an alternative but 
therapy m aýnéeđ to be continued for 6 months or more 
beíore remission occurs9'10 and a systematic review íound it 
to be no better than placebo." Other immunosuppressants 
under investigation in this condition indude mycopheno- 
late moíetil10 and rituximab. Recent studies have also 
emphasised the control of blood pressure and proteinuria 
using ACE inhibitors and angiotensin n  receptor antago- 
nists.10

M esangiocapilỉary g lom erulonephritis (MCGN; 
membranoproliíerative glomerulonephritis; MPGN). 
Mesangiocapillary glomenilonephritis comprises 2 separate 
diseases, known as type I and type n, vvhich both occur in 
children and young adults and usually result in nephrotíc 
syndrome. although about 20% of cases present with acute 
glomerulonephrítis. Both íorms show proliỉeradon of 
mesangial cells and thickening of glomerular walls with 
tormaúon of deposits (in type I disease due to immune 
complexes) in capillary walls and basement membranes. 
There is no established treatment regimen: some improve- 
ment or stabilisation of renal íunction may occur with 
corticosteroids and cytotoxic immunosuppressants, but 
about halí of all patients develop end-stage renal íailure 
vvithin 15 to 20 years (type I disease) or 6 to 10 years (type n  
disease). Antiplatelet drugs and anticoagulants have also 
been trìed but as with other therapies there is little evidence 
of beneht, and some centres do not recommend any spedíic 
therapy, although prednisolone and cyclophosphainỉđe 
may be oữered to those with a rapidly Progressive course.12

IgA nephropathy  (Bergei^s disease) is the commonest 
cause of primary glomerular disease, and is most common in 
young men. It results in íocal segmental proliỉerative 
glomerulonephrítis assodated with mesangiai íormatíon of 
ímmune deposits largely composed of IgA. The usual 
presentation is acute glomerulonephritis with gross 
haematuria, often durìng or just aíter vừal upper- 
respiratory-ưact Iníection. Some patients develop rapidly 
Progressive disease similar to idiopathic rapidỉy Progressive 
glomerulonephritis, with renal íailure within 6 months, but 
in many others the syndrome is benign. and requứes only 
observation. No form of therapy has been unequivocally 
shown to be of value, but control of assocíated 
hypertension. usually vvùh ACE inhibitors, is considered 
important. Corticosteroids and cytotoxic immunosuppres- 
sants may be tried in severe rapidly Progressive disease.13' 17 
Promising results have been seen vvith the use of n-3 latty 
acids írom hsh oil, and there are also reports of beneíìt vvith 
normal immunoglobulin, and mycophenolate moíetil.16

Idỉopathic rapidly Progressive glom erulonephritis 
(RPGN). Aỉthough rapidly Progressive glomerulonephritis 
(crescentic glomerulonephritis) may be a íeature of other 
ỉorms of gỉomerular disease such as IgA nephropathy (see 
above) or Goodpasture's syndrome (see below) it also occurs 
in an idiopathic form. The disease is charaaerised by the 
ỉormation of glomerular crescents assodated with leakage of 
ũbrin ỉrom damaged capiUaries, and loss of renal hmction is 
very rapid, sometimes vvith renal íaìlure within weeks. Oral 
corticosteroids are oí little value alone, but pulsed 
intravenous methylprednisolone foilowed by oraỉ pred- 
nisone or prednisone and cydophosphamide over severaỉ 
months has produced some impressive responses;1*-1’ an 
altemative is the use of intensive plasma exchange with a 
corticosteroid and cytotoxic immunosuppressants.20 Con- 
trolled studies of these therapies are mostly lacking, 
although a small prospectìve study21 íound lymphocyta- 
pheresis to be more eãective than pulsed methylpredniso- 
lone as an addition to prednisolone and cydophosphamide 
therapy for reductỉon of glomerular injury.

Goodpasture/s syndrome. Goodpasture's syndrome is 
a form of antí-GBM nephritis in which rapidly Progressive 
glomerulonephritis is accompanied by puimonary haemorr- 
hage (because the antibody responsible for the renal 
symptoms also reacts with the membranes oi the aỉveoli). It 
is a disease mainly oỉ young males. Pulmonary haemorr- 
hage responds to high dose oral prednisolone or prednisone, 
or pulsed intravenous methylprednisolone, but corticoster- 
oids are oi little value in controUing renal lesions, vvhich 
requứes vigorous plasma exchange therapy with corticos- 
teroids and cydophosphamide on a daily or altemate-day 
basls for several weeks, until anribody is no longer 
detectable and disease progression has halted; it is ũnportant 
to begin therapy beíore renal damage becomes irrever- 
sible.22

• MANAGEMENT OF SECONDARY GLOMERULAR OISEASE.
Post-infectíous glomerulonephritis. The dassicaỉ ỉorm 
oi post-inỉectious giomerulonephritis is post-streptococcal 
glomerulonephritis, vvhich produces an immune-complex- 
mediated acute glomeruloneph ritis, but glomerular disease 
may ỉollow other baaerial inỉections, as well as protozoal 
inlections such as malaria (malaria-assodated nephrotic 
syndrome is ỉamiliar in endemic regions) and vứal 
inỉections su ch as AIDS (see Focal Glomerulosderosìs, 
above). In most cases no adđitionàl ưeatment beyond 
appropriate management of inỉection and general suppor- 
tive care is warranted, and corticosteroids and cytotoxic 
immunosuppressants are not generaiỉy used and may ìn 
some cases be harmíul.23 Nonetheless, delayed Progressive 
renal disease may occur in a minority of patỉents, and has 
prompted eữorts to ơeat.22

O ther secondary glomerulopathies. Where glom- 
erular disease is secondary to other diseases (connectíve 
tissue disorders such as SLE. the vasculitides. Henoch- 
Schõnlein purpura, thrombotic thrombocytopenic purpura, 
or others su ch as rheumatoid arthritis, amyloidosỉs, 
neoplasia, sidde-cell disease, gout, or diabetes mellitus) 
most treatment is directed at the underlying disease. In 
addition. symptomatic management such as the use of 
sodium restriction for the oedema of nephrotic syndrome 
may be appropriate; diuretics should be used cautiously 
because of the risk of hypovolaemia.24 Proteinuria of 
various causes may respond to the use of ACE mhibitors or 
NSAIDs,2-2* although care is required in patients vvlth renal 
artery stenosis or renal ỉailure respectively. Associated 
hypertension and hyperchoiesterolaemia shouỉd be treated, 
and anticoagulants such as heparin may be required for 
assodated coagulation disorders.24 Renal toxidty can arise 
from various drug treatments and this should also be ưeated 
symptomatically.
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Gout
Systemic cortỉcosteroids have been used as a second-Iine 
altemative to NSAIDs or colchidne in the treatment of acute 
gout (p. 600.1). A systematíc revievr induding 3 small 
studies oỉ ỈĐtramuscular or oral corticosteroids ỉound that 
the evidence oỉ beneht was incondusive, although there 
seemed to be few adverse eííects bom  such shõrt-term 
treatmenL1 Subsequently, the same group carried out a 
smaỉl comparative double-bỉind study oí oral prednỉsoỉone 
or naproxen for 5 days in patients with conhrmed gout,2 
which conduded that the drugs were equally ẹSective, and 
suggested that corticosteroids might be considered as a first- 
lỉnẹ option.
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Groves' ophthalmopathy
Patients with moderate to severe ophthalmopathy as a 
result of hyperthyroidism (p. 2332.2) may be treated with 
corticosteroids or wlth orbital radỉotherapy. There is 
evidence of a synergistic eữed when these therapies are 
combined. If oibital radiotherapy is contra-indicated, 
glucocorticoids may be combined with dclosporin. There 
is some suggestion that intravenous pulse therapy is more 
effective than oral glucocorticoids.1 Givũig a corticosteroid 
with radio-iodine therapy may prevent transient exacerba- 
tion of Graves' ophthalmopathy.2
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Haemangioma
Haemangiomas are benign vascular neoplasms oỉ the skm 
that may enlaige dramatically beỉore regressing sponta- 
neously. Although no treatment is normally requữed, 
occasional complications due to ocular or viscerai 
involvement, or assodated thrombocytopenia due to 
plateỉet trapping (the Kasabach-Merritt syndrome), may 
merit ưeatment, generally with corticosteroids. Oral 
prednisone or prednisolone is usually given; intravenous 
high-dose methylprednisolone has been used for Ufe- 
threatening haemangiomas.1 Response is variable.1' 3 
Another common tedmique is intraỉesional injection oi a 
mixture oi triamdnolone with betamethasone.4 There has 
been a report oi 2 iníants responding to vinaistine aher 
corticoỉteroids had ỉailed.’ Interíeron alfa has been used for 
cortìcosteroid-rehactory lesions.1 Improvements in hae- 
mangioma have also been reported in inỉants treated with 
propranolol.4-7 Phototherapy with a pulsed dye laser has 
also been reported to be eííective,-* a randomised study of 
this method lound no beneữt compared with observation 
only,’ but treatment is stìll recommended by some10 for 
problematic lesions.
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Headache
Corticosteroids have a limited role in the management oí 
some types of headaché. Although their long-tenn use is not 
considered desữable, short courses of a corticosteroid can be 
eỉfcctive in the prevention of duster headache attacks 
during duster periods (p. 670.1). Prednisolone may be 
started at an oral dose of 60 to 100 mg once daily ỉor 2 to 5 
days, then reduced by 10 mg every 2 or 3 dãys so that 
tteatment is stopped after 2 to 3 weeks.* Prednisolone has 
also been given to manage the aggravation of symptoms 
assodated with the withdrawal of anaỉgesics in medication-
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overuse heađache (p. 670.2). Cortícostcroids have alsobeen 
used for the emergency treatment of prolonged scvcre 
attacks oỉ migraine (status migrainosus) (p. 670.3) 
rtíractory to other drugs.

I. British Assodatỉon for the Stuđy of Hcadache. GuỉdeUnes ỉor all 
heaithcare proỉessionals in  the đi&gnosỉs and maoagement o( migraine, 
tensíon-typè. duster and medỉcatíon-overuse headache. 3rd edn 
(ỉssued 18ih January, 2007; ỉst revisỉon. September 2010). Avaỉỉable at: 
http://217.174.249.183/upload/NS_BASH/2010_BASH_Guidelines.pdi 
{accessed 21/06/11)

Herpes inkctions
Although corticosteroids alone are contra-indicated for 
most torms of ocular herpes simplex iníectior (p. 955.2), 
which shouỉd be treated with a topical antiviral, a 
combinatìon of corticosteroid and antivữal may be indicated 
for heipes simplex stromal keratitís. Por discussion of the 
use of corticosteroids in BelTs palsy, which may be 
assodated with heipes simplex vữus. see p. 1601.2, and for 
discussion of theỉr role in postherpetic neuralgia, see p. 10.3.

Hỵpercợlcaemia
For a description of the treatment of hypercalcaemia, 
induding the specific role of corticosteroids, see p. 1775.3 
and p. 1167.2.

Hỵpersensitivitỵ vasculitis
Hypersensitivity vasculiũs is usually assodated with an 
antigenic stimulus, either exogenous (e.g. a drug' or 
microbe), or endogenous (e.g. an immune complex 
assodated with connective tissue disease). The term covers 
a heterogeneous group of disorders, many of vvhich are 
assodated with some underlying disease process (induding 
iníectìons, malignant neoplasms and disorders such as 
rheumatoid aithritis or SLE), as weil as vasculids of less dear 
aetiology such as Henoch-Schõnlein purpura, a disease 
typically seen in prepubertal males. There is a suggeỉtion 
that such a broad grouping ũ  inappropriate, and that the 
term 'hypeisensitívity vasculitis' should not be used;2 
hovvever, it continues to be found in the literature.

Hypersenátivity vasculitis is charaaerised by small vessel 
involvement (arterioles and venules), particularly of the 
skin, and skin maniíestations su ch as purpura, rashes, and 
uiticarìa predominate. Neutrophil debris is typically present 
around the vessel (leucocytoclastic vasculitis). Hovvever 
other organ Systems may also be involved: in Henoch- 
Schõnlein purpura, the skìn lesions are assodated with 
arthralgia, abdomỉnal pain and other gastrointestinal 
symptoms, and glomerulonephritis.3 Although not alvvays 
immediately apparent, renal impairment may be delayed, 
and progress to end-stage renal lailure.4

The prognosis is typically much better in hypersensitivity 
vasculitis than in the other major vasculitic syndromes, and 
most cases resolve spontaneously. Where a tecognised 
antìgenic stúnulus is present it should be removed ư 
possibỉe, e.g. by withdrawal of a drug1 or by appropriate 
therapy of iníection. Hypersensitivity vasculitis generally 
responds less wefl to conventional drug therapy than other 
vasculitic syndromes. Nonethelesi, where disease persists or 
results ìn organ dysỉunction, a coiticosteroid should be 
given, typically oral prednisone or prednisolone 60 mg, or 
1 mg/kg daily, tapered rapidly until therapy can be stopped. 
Plasmapheresis has also been used, but the use oi cytotoxic 
immunosuppressants is less well established. However 
azathioprine4 and cydophosphamide5 have been used 
successỉully with corticosteroids. Anecdotal repoits oỉ 
excellent iesponses to dapsone in Henoch-Schõnlein 
purpura exist.6 Other drugs that have been tried indude 
danazoL7 pentoxiíylline,* the latter sometứnes with 
dapsone,* and noimal immunoglobulin.’ 
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Immune thrombocytopenia
Immune thrombocytopenia (ITP) is an immune-mediated 
disorder characterised by increased destruction and 
impaired production of platelets, resulting in low plateiet 
counts and an increased risk oí bruising and bleedlng. 
Primary rrp has no obvious underlying cause. This I

condition has been commonly called idiopathic thrombo- 
cytopenic purpura, and also knovvn as auto-immune 
thrombocytopenic purpura, but immune thrombocytopenia 
has been ádvôcated as the preíerred term because sỹmptoms 
of bleedỉng are absent or minimal in many patients. It has 
also been described as having acute and chronic phases, but 
an aỉtemative categorisadon oỉ newty-diagnosed, persistent 
(3 to 12 months aíter dỉagnosis), and chronlc (lasting more 
than 12 months), has been proposed. A platelet count of iess 
than 150X 10’ cells/litre has generally been used as a 
threshold for diagnosis. Hovtrever, a lower threshold oỉ 
100X10’ cells/litre has been suggested, to account for 
populatìon variatíon and physiological pregnancy-related 
thrombocytopenia.1 Secondary ĨTP may be assodated with 
auto-immune diseases, viral iníectìons, and exposure to 
certain drugs.

Treatment. Consensus documents,2 guidelines,5 and 
revievvs4-5 of the management of primary rrp have been 
published. The main goal of therapy is to maintain a platelet 
count that prevents major bleeding, rather than attempting 
to normalise counts. Treatment is generally considered 
when counts have ỉallen to 30 to 50 X 10’ cells/liưe. 
Corticosteroids are the mainstay of initial treatmem for 
adults vvith nevvly-diagnosed primary ITP, usually given as 
oral prednisone or prednisolone 0.5 to 2 mg/kg daily íor 2 to 
4 weeks, then tapered. A response usually occurs vvithin 
several days to vveeks. High-dose parenteral methyl- 
prednisolone has also been used, and there is Limited 
evidence of beneũt hom pulsed high-dose oraỉ dexa- 
methasone. Intravenous normal immunoglobulin may be 
used when conicosteroids are contra-indicated, or added to 
cortícosteroid therapy vvhen a more rapid response is 
needed. And-D immunoglobulin is an altemadve for 
rhesus-positìve non-spleneaomised padents.

A range oỉ treatments have been used for second-line 
therapy in adultỉ who have not responded to, or have 
relapsed aher, Êrst-line ưeatment.1J Splenectomy can 
provide sustained remission in the majodty of patíents, but 
a delay in suigery for at least 6 months should be considered 
because spontaneous improvement or late remission can 
occur 6 to 12 months after diagnosis. Vactinatíon against 
menỉngococcal, pneumococcal, and Hatmophilus influenzae 
type b iníectíon are recommended in patíentỉ vvho undergo 
splenectomy, because of the Uỉelong risks of uncontrolled 
inỉecdon. Opinions dìtíer about the value oỉ liỉelong 
antíbaaenal prophylaxis (see also Spleen Disorders, 
p. 207.3). A range of second-line medical options may be 
considered, but none has a dear advantage and so choice for 
the individual patíent depends on bleeding history, 
comorbidltíes, adverse eỡects oỉ long-term therapy, and 
compliance. Immunosuppressive drugs that may be 
considered indude azathioprine, ddosporin, cydophosph- 
amide, mycophenolate motetíl, and vinca alkaloids (vin- 
blastine or vincristine); response rates oí at least 50% are 
possible but an effect may take several weeks to occur. 
Benefit ừora a 4-week course of rìtuximab has also been 
reported, but remission is not sustained in many patíents 
and re-treatment may be needed. Dapsone has been used 
for its cortìcosteroid-sparing edect; it may delay splenec- 
tomy but splenectomised padents have a low response ra te. 
The attenũated androgen danazol appears to be more 
edectíve in older women and spleneaomised patíents. but 
response can be slow (3 to 6 months). The thrombopoietin 
receptor agonists eltrombopag and romiplostìm stìmulate 
platelet production and may be used second-line: hovvever, 
continuous therapy iỉ needed and thrombocytopenia can 
become worse ư neatment is stopped.

A rapid increase in plateỉet count may be needed by 
patíents at high risk oỉ bleeding, those with actíve CNS, 
gastrointestinal, or genito-urinary bleeding, and those 
needing suigery. Management may indude a combinatíon 
of cordcosteroid (such as intravenous methylprednisolone) 
with noimal immunoglobulin, platelet iníusions, and 
antihbrinolytícs (such as aminocaproic add and tranexamic 
add). Menstrual bleeding can be reduced by a progestogen- 
containing intra-uterine contraceptíve device or oral 
contraceptìve.2

Gestatíonal thrombocytopenia is typical in normal 
pregnatuy and may exacexbate or cause the relapse of pre- 
existíng primary rrp. Although some experts believe that 
there is insuỉBdent evidence to recommend platelet 
thresholds íor treatment,3 others suggest that in the Cnt 
two trimesters ưeatment should be given when the patíent 
is symptomadc, has a platelet count below 20 to 
30 X 10’ cells/Iiưe, or when an increase m platelet count is 
considered necessary to be safe for procedures.2 Evidence 
for recommending saíe platelet counts is laddng, but some 
have suggested thresholds of at least 75 X 10’ cells/liơe for 
spinal or epidural anaesthesia, and at least 50X 10’ cells/li- 
ữe ỉor caesarean section.2 Treatment oi matemal ITP is 
súniỉar to that used in non-pregnant women, based on 
corticosteroids and normal immunoglobulin or anti-D 
immunoglobulin.13 Hovvever, other ưeatments such as 
cytotoxics, rituxúnab, and thrombopoietin receptor agonists 
are generally avoided in pregnancy. If splenectomy is

necessary, it should be peiíormed in the second trimesten ic 
may increase the risk of pregnancy loss in the flrst trimester 
and becomes technically diỉBcult in the third trimester.

Neonatal thrombocytopenia may occur secondary to 
matemal ITP and last ỉor months.2 Although treatment is 
raidy needed, neonates may be gỉven noimal immuno- 
globulỉn to manage haemonhage or ư platelet counts are 
below 20X10’ ceũs/lỉtre.

Serious bleeding does not occur in most chiỉdrm wỉth 
primary 1TP, despite very low platelet counts. At least two- 
thúrds oỉ young patìents will improve spontaneously within 
6 months oỉ diagnosis, and remỉssions are generally durable 
Newly-diagnosed piimary ITP can thereỉore be managed 
inìtially by observation, regardỉess oỉ platelet count, with 
drug therapy reserved for padents vvith moderate to severe 
bleeding, or at signihcant risk oỉ bleeding. FLrst-line therapy 
ỉs similar to that recommended ỉor adults, consisting ol 
intravenous normal immunoglobulin or antí-D immuno- 
globulin, and short couises of prednisone or prednisolone. 
For children with persistent or chronic rrp, first-line 
ưeatments may be repeated. but in unresponsive disease 
options indude high-dose dexamethasone, high-dose 
methylprednisolone, or rítuximab. Experience with othei 
ưeatments is more limited. Long-term corticosteroid 
ơeatment and cytotoxics should be used with extreme 
ca re because of their adverse eữects in children. Splenec- 
tomy is generally deỉerred for as long as possible because oi 
the high rates of spontaneous remission in children, and 
because the risk o( death Itom ITP is exưemely low and 
signiScantly less than that ừom postsplenectomy sepsis.2-3 

Seamdary TTP is generally managed by ưeating the 
underlying condition or withdrawing the offending drug.
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Inkctions
Although long-teim corticosteroid therapy has an adveise 
eữea on the body's response to iníection (see Eơects on 
Immune Responsé, undẽr Adveise EHects, p. 1617.2), the 
ĩudidous use of corticosteroids, usuaily on a short-term 
basis, with approprìate anti-iníecúve drugs, may have a 
beneSdaỉ effea on the symptoms of seleaed acute 
ỉnỉections, and may on occasions be liíe-saving.

For hirther comment on the use of cortìcosteroids in 
ocular herpes inỉections, iníectious mononudeosis, leish- 
maniasis, leprosy, meningitis, pneumocystis pneumonìa in 
AIDS patients, septic shock, and tuberqilosis, see under the 
relevant headings in this section.

Iníedious mononucleosis
Discusáons on the use of cortlcosteroids in iníectious 
mononudeosis (glandular íever—see Epstein-Barr Virus 
Iníections, p. 955.1) usually consider that although all cases 
would respond promptly to therapy, only patients with an 
unduly proỉonged iníection and those with an exceptíonally 
severe sore throat that interieres with respừatory hmction 
should be ơeated with a corncosteroid.1-2 Some may 
consider using cortícosteroids in patients with aplastic 
anaemia, thrombocytopenia, haemolytic anaemia, 
encephalitis, pericarditis, or myocarditis assodated with 
inỉection by the Epstein-Barr virus. The corticosteroid used, 
dosage, route, and duration oỉ treatment is variable. 
Dexamethasone, methylprednisolone, and prednisolone 
have all been tried in inỉectious mononudeosis. While 
cortícosteroid treatment is considered relatively saỉe in 
inỉectious mononudeosis, impaired immunity might 
theoretícally increase the risk oí Epstein-Barr virus-related 
tumours in later Uíe.
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Intìammatory bowel disease
Corticosteroids with aminosalicylates form the mainstay ot 
treatment íor active uiceraúve colitis and Crohn's dỉsease 
(see InSammatory Bowel Disease, p. 1808.3). In moderate 
to severe acute disease systemic corticosteroids are indicated 
for initial management, either orally or in the most severe 
cases intravenously. Doses are high initially and are 
gradually reduced as symptoms resolve. In patients with
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disease conSned to the distal colon or reetum, local topicaỉ 
therapy with suppositories, rectal foams. or enemas of 
corticosteroids may be appropriate. Oral or rectal 
íormulanons of poorly absorbed or rapidly metabolised 
corticosteroids sũch ãs bedometasone, budesonide, or 
tixocortol have been developed in the hope oỉ produdng 
local ứnprovement vvithout systemic eữects.

Inierstitial lung disease
Interstítial lung disease (diữuse parenchymal lung disease) 
represents a large and heterogeneous group oi inílamm- 
atory disorders that have in common a thickenìng of the 
interstitial walls betvveen alveolỉ. In some cases, partìcularly 
in the early stages, this is due to accumulation of 
inílammatoiy cells in the interstitium, and comrol oỉ 
inílammation can reverse the changes; hovvever, when 
Sbrotic changes to the alveolar vvalls take place these are 
usually ỉrreveiãble. The causes of chronic interstitial lung 
disease are numerous and indude pneumoconioses due to 
inhalation of inorganic dusts (as in asbestosis and silicosis); 
extrinsic allergic alveolỉtis due to inhalation o t usually, 
organic antígens (as in íarmers' lung, bird íánders' lung, 
and many similar occupadonal disorders); idiopathic 
pulmonary hbrosis (cryptogenic hbrosing alveolitìs); 
adverse eííects of drugs suchas bleomydn; sarcoidosis; 
lung disease assodated with collagen vascular disoiders 
su ch as rheumaroid arthritis and SLE, or with the 
vasculitìdes; histiocytic syndromes; and pulmonary eosino- 
phílic syndromes. Idiopathic pulmonary Bbrosis (belovv) 
and sarcoidosis (p. 1612.2) are probably the most common 
chronic interstitial lung diseases.1

The symptoms of inteistitial lung disease are usually 
ỉnsidious and non-spedũc, and may indude dyspnoea of 
varying severity, usually ữrst noticed on exertion, cough, 
and latigue; One crackling sounds (raỉes) on breathing and 
Snger dubbing occur in some íorms. u  the disease 
progresses, respiratory {ailure becomes more severe, and 
ẽventuaỉly may prove ỉatal.

w here a causađve agent can be identiỉied, initial 
ưeatment is to prevent exposure but where inOammation 
persists, or vvhere the causation is uncertain, corticosteroids 
are the mainstay of treatment (despite a lack oi controlled 
studies for eíhcacy),1 in an attempt to control inílammation 
and preserve as much normal tissue as possible. The 
management of idiopathic pulmonary Sbrosis is discussed in 
more detail belovv.

Idiopathic pulm onary hbrosis is one oỉ the idiopathic 
ỉnterstitial pneumonias, a subgroup of intersritial lung 
dỉsease. The terminology used ỉor the idiopathlc interstitial 
pneumonias has been contusing, but improved diagnostic 
methods have ỉadlitated the development of an inter- 
nationally accepted dassiHcation System.2 The terms 
idiopathic pulmonary Bbrosis and cryptogenic Đbrosing 
alveolitis are now synonymous, and are used for a 
distinctive type of chronic Bbrosing interstitial pneumonia 
of unknown cause. It is assodated with a spedfic hìstologic 
pattem known as usual interstitial pnetunonia, in which 
there is intersdtial inAammaúon. Bbrosis, and honeycomb 
changes. The dinical course is generally oi gradual 
deterioratíon, occasionally with perỉods ot rapid dedine, 
and a median length of survival aíter diagnosis of between 
2.5 and 3.5 years. Idiopathic pulmonary Bbrosis should be 
distinguished from the other forms of idiopathic interstitial 
pneumonia, which may diữer in prognosis and response to 
corticosteroid therapy; these are non-sped&c interstitial 
pneumonia, ayptogenic organising pneumonia (bronchio- 
litis obliterans organising pneumonia), acute interstitlal 
pneumonia, respiratoty bronchiolitis-assodated inteistitìal 
lung disease, desquamative interstitíal pneumonia, and 
lymphoid interstitial pneumonitls.

Guidelines and revievvs State that pharmacologic therapy 
íor idiopathic pulmonary Bbrosis has no definitive, proven 
beneBt.1-3-4 Corticosteroids have traditlonally been used, 
based on observational reports oỉ a symptomatic response to 
treatment in about 50% of patients, and an improvement in 
lung {unction in up to 25%. However, these eariy reports 
were lỉkely to ha ve induded a heterogeneous mix of 
patients that induded other types oi idiopathic interstitial 
pneumonias.1-5 Although randomised placebo-controlled 
studies have not been done, several retrospective studies 
íound no evidence of beneSt bom high-dose corticosteroids, 
and they are not recommended as monotheiapy in padents 
with deũnite idiopathic pulmonary Sbrosis.1,3 The use oỉ a 
corticosteroid with an immunosuppressive or cytotoxic 
drug, particularly azathioprine or cydophosphamide, has 
also been tried but these dual-therapy combinations are not 
recommended.1'3 However, there was some evidence írom a 
randomised study that the additìon of acetylcysteine to 
prednisone and azathioprine slowed the late oí dedine in 
lung function.6 Triple oral therapy has been recommended 
by the British Thoradc Sodety, consisting of prednisolone 
(500 micrograms/kg daily, tapeiing over 3 months to 
125 micrograms/kg daily) with azathỉoprine (2 to 3 mg/kg 
daily, to a maximum of 150mg daily) and acetylcysteine

(600 mg three times daily).1 However, hm her study is 
. required to conSrrn the beneâts oỉ this combination. Joint 
guidelines ({rom America, Europe. Japan and La tin 
America)3 have also suggested that this combinatìon, as 
well as acetylcysteine monotherapy, may be oỉ use in a 
minority oí patients. There is limited evidence to suggest 
that the anúBbrotic pừíenidone may improve pulmonary 
hmction and progression-ỉree survival,7 and it too has been 
proposed as a reasonable choice in a minority oỉ patients.3

Microvascular thrombosis may be an important 
pathogenic process in idiopathic pulmonary Bbrosis,1 and 
antícoagulation might have a beneBđai eổect on survival 
but hirther studies ăre needed.1,3

Many other drugs have been tried in padents vvith 
idiopathic puỉmonary Sbrosis.1-3-4-7 Cỉdosporin has been 
used adjunctỉveỉy and also as a corticosteroid-sparing 
treatment, but data are too limited to support its use.3'4 
Colchidne has be en suggested to be as ehectìve as 
corticosteroids, hovvever, studies have generaỉly shown no 
evidence of survival beneflt. and it is not recommended.3,4 
There are reports of response to penidllamine, but 
controlled studies are lacking, and in view of its ađverse 
effects, its use is generally not recommended.4 Despite 
promising preliminary results, a large controlled study oỉ 
inteiíeron gamma ỉound no signiBcant eữects on mortaỉity 
compared vvith placebo.* Experimental strategies ìndude 
the use of relaxin, su ra min. sildenaBl. endothelin receptor 
antagonists, angiotensin n  receptor antagonists, and gene 
therãpy.3-4

In patients in whom other optìons fail, lung transplanta- 
úon (p. 1937.3) should be considered.1-3
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Leishmanĩasis
Corticosteroids may be required to control severe 
inflammation in patients with mucocutaneous leishman- 
iasỉs (p. 923.1), although pcntavalent antimony is usually 
the drug used for initíal ơeatment.

Leprosy
Type I lcpra (reversal) reactions in patients with leprosy 
(p. 188.3) ừequently respond to high-dose corticosteroids 
(for example 40 to 60 mg oí prednisolone daily) started 
immediately and given for several days.1 Doses may be 
reduced over several weeks or months. Corticosteroids may 
also be used for type n reactions.

It has been considered that corticosteroid treaunent oi 
nerve hinction impairment should be started vvithin 6 
months of onset, as the eariier that ưeatment was started, 
the more likely it was that íunction would be testored. A 
standardised regimen in vvhich the usual adult dose was 
40 mg daily of prednisolone for 4 weeks, tapered over the 
next 12 vveeks, has been reported to be successhil in the 
field management of acute nerve hmction impairment,2 as 
has a regimen consisting of 30 mg oỉ prednisone ỉor 2 weeks 
tapered down with a minimum duratíon of 10 weeks.3 
However, a subsequent study4 in patìents with mild nerve 
impairment for less than 6 months, and another in patients 
with established sensory impainnent9 both M ed to show 
any beneũt from a tapered corticosteroid regimen. There 
was evidence that sensory impairment may undergo some 
degree of spontaneous recovery, which casts doubt on 
previous reports oí benefit ỉrom uncontrolled studies of 
corticosteroids. The use of a lower dose prophylactic 
regimen has also been studied. starting with prednisolone 
20 mg daily for 3 months then tapering in the íourth 
month.6 Although the inddence oí new leprosy-related 
reactions and assodated nerve functìon impaũment in all 
patìents was reduced during cordcosteroid treatment, there 
appeared to be a rebound after this was stopped and the

initial beneãdal eữect was not sustaìned at 1 year. 
Interestingly, however, subgroup analysis suggested that 
existing nerve. ỉunction impaỉnnent at diagnosis may affect 
the outcome; aíter 4 months o{ prophylaxis, a signlBcant 
reduction in acute reacdons or new nerve hmcnon 
impairment vvas seen only in those without initial evidence 
of impairment although, as beíore, this was not sustaỉned.

1. WHO. WHO expen commíttee on leproey. WHO Tedt Rep Ser 874 1998. 
AvaỉUbỉe ac http://ỈÌbdoc.whoJnt/tB/WHO_TRS_874.pdỉ (accessed 
26/08/08)

2. Croh RP. a  ai. Pỉeỉd tRatment of acute nerve hmctỉon ỉmpaỉrment ỉn 
leprosy usỉng a standardỉaed cortícosteroid regỉmen—i r s t  year^s

■ experiênce with 100 pcdents. LtprRev 1997; 68:316-25.
3. Bemỉnk EHM, Voskens JEỈ. Stuđy OQ the detecdon <á leprosy reactỉom 

and the eữect of prednỉsone oa varỉoas nerves. Indonesia, u p r Rev 1997; 
68:225-32.

4. van Brakel WH. tí  aL The prognostíc Impoxtance of detecdng míld 
sensocy ỉmpaỉrment in leprosy: a randomixed controũed trỉaỉ (TRIPOD 
2). u ỳr tev  2003; 74: 300-10.

5. Rỉchardus JH, tí  aL Tteatmem with oordcosteroỉds oí ỉong-standỉng 
nerve ỉunctỉon ỉmpaixment in lepcosy: a randomked controlỉed thai 
(TRIPOD 3). Ltpr Rtv 2003; 74; 311-18.

6. Smỉth wcs. tí aỉ. Steroỉd prophylaxỉs íor prevention oi nerve hinctỉOQ 
impaỉrtnent ỉn ỉeprosy: randomỉsed pỉacebo ccmtroQed txiaỉ {TRIPOD l). 
Abxỉdged veisỉon: BMJ 2004; 328: 1459-62. Pull versibo: http://«vww. 
btnj.com/cgi/rq)rtnƯ328/7454/1459 (accessed 09/11/07)

Lichen
Lichen planus (p. 1685.2) is generally controlled with 
cortícosteroids applied topically or, occasionally, injected 
intralesionally; systemic cortícosteroids (usualỉy prednìsone 
or prednisolone) are used íor sevẽre erosive Uchen planus, 
generalised cutaneous disease, and acute exacerbatỊons.u  
Prednisone has generally been used in oral doses of 30 to 
60 mg daily, for courses of 4 to 6 vveeks.1 Shorter courses 
may be of value: prednisolone (30 mg daily for 10 days) was 
reported to be eổectíve and saíe for mỉld or moderately 
severe lỉchen planus.3

Topicalỉy applied corticosteroids ỉorm the mainstay of 
ữeatment of lichen sderosus (p. 1685.2). UK guidelines 
recommend dobetasol propionate 0.05% ointment, usually 
applied once daily at night ỉor 4 weeks, then on altemate 
nights for 4 vveeks, then trôce weekly for 4 weeks, after 
which the patient should be reviewed. Once the condition is 
under control, the hequency of applicatíon may be 
increased as necessary when symptoms recur.4 Another 
revievv has suggested that aỉter indudng remission with a 
potent topical corticosteroid, hydrocortisone 1% may be 
applied once daily ỉor long-term conơol of the conditìon in 
children.’

1. Crỉbier B. tí  ai. Treatment of Uchen pỉanus: an evidence-based medỉcỉne 
analysỉs of eíBcacy. Ardt Dermatoi 1998; 134: 1521-30.

2. Aganvaỉ R, Sara$wst A. Oral Uchen pUnus: an update. Drugs Today 2002; 
38: 533-47.

3. Keỉỉett JK  Ead RD. Treatment of Uchen plamis wỉth a short coarse of 
oraỉ prednisolone. Br J Dcrmatoí 1990; 123: 550-1.

4. NtíU SM, t í  ai. Bridỉh Assodatỉon oí Dermatoỉogỉsts' guiddỉnes íor che 
management oíUdien sderosus 2010. BrỉD trm ttíoi 2010; 163:672-82. 
AỈỈO available at: http://www.batLorg.uk/Portals/^ad/Guidelines/ 
CUnỉcal%20Guỉdêỉỉnes/Uchen%20Scỉerosus%20GuỉdeUnes%2020lO. 
pdf(accessed 31/01/11)

5. Smith SD, Plscher G. Paedỉatiic vulval Qchen sderosus. Australas J 
Dcrmatol 2009; 50:243-8.

Liver disorders
Corticosteroids are considered to be useful in chronic active 
hepatitis (p. 1602.3). There is some disagreement over the 
beneGt hom conicosteroid therapy in alcoholỉc liver disease 
with hepatic encephalopathy,1"4 and they do not appear to 
be of beneHt in acute hepatic tailure.’ Corticosteroid therapy 
may however be ol beneSt in sderosing cholangitís.6

No treatment has proven unequivocally successful in the 
management of primary biliary drrhosis (p. 2638.3). 
Corticosteroids are one o{ a number of drugs for which 
reports of beneht exist, but their use has been restricted as 
they may exacerbate bone disease.

1. ỉmperìale TF, McCullough ÀJ. Do cortíconeroỉds reduce mortalỉty írom 
alcohollc hepatìtís? A meta-analyáỉ of the randomized trials. Ann ỉntem  
Med 1990: 113: 299-307.

2. Ramond M-J, tí ai. A candoroảed trỉaỉ of predmsoỉone in patíents with 
severe aỉcohoỉic hepadds. N Enậi J Meắ 1992; 326: 507-12.

ỉ. Wrona SA, Tankanow RM. Corticosteroids in the management oỉ 
alcobolỉc hepatMs. Am 3 Hơỉp Pharm 1994; 51: 347-53.

4. Christenscn E  Gluud c  Glucocortỉcoids are ineffective in aỉcohoiỉc 
hepaótỉs: a meta-anaỉysỉs ad]u5ting ỉor coníounding variables. Gut 1995; 
37:113-18.

5. Caraceni p, Van Thỉd DH. Acute Uver ỉailure. Lanetí 1995; 345: 163-9.
6. Lỉndor KD, tí ai. Advances in primary sderosing cholangitiỉ. Am J Mtd 

1990;89:73-80.

Male iníertility
Immunosuppressive treatment with corticosteroids has 
been given for male iníertỉlity (p. 2253.1) due to low-grade 
auto-immune orchitís.1 Cortícosteroids have also been used 
in men with autoantibodies to spermatozoa. Various 
regimens have been tried, such as giving the man a 
corticosteroid for a set number oỉ days duiing the paitnei^s 
menstrual cyde, or giving a continuous low-dose for several 
months.2 Hovvever, there is a lack of evidence of beneũt 
hom substantial controlled studies and the use ot 
corúcosteroids is not generally recommended. They might.

http://wwrw.brit-thoradcorg.tik/porttls/0/
http://%5ercan.at5jouraa%e1%bb%89s.org/cgt/repf%e1%bb%89nt/165/2/277.p%3c%c6%b0
http://www.thondcorg/stateraents/resources/resptratory-d%e1%bb%89sease-a%c4%91ults/lp%c3%ad03U.pdf
http://www.thondcorg/stateraents/resources/resptratory-d%e1%bb%89sease-a%c4%91ults/lp%c3%ad03U.pdf
http://%e1%bb%88%c3%8cbdoc.whoJnt/tB/WHO_TRS_874.pd%e1%bb%89
http://%c2%abvww
http://www.batLorg.uk/Portals/%5ead/Guidelines/
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hovvever, be considered for men with autoantibodies who 
have íailed assisted reproductive techniques.1

1. Haidl G. Management stntegies ỉor maìe ĩaaor ỉnlertỉỉỉty. Drugt 2002; 
42: 1741-53.

2. Lombardo F, đ  aL Antísperm ỉmmunity ỉn natural and assisted 
reprođuctíon. Hum Rrproấ ưpdùte 2001; 7:450-6.

Malignant neoplasms
Cortícosteroids are extensively prescribed in malignant 
disease ỉor the relieỉ oí pain, nerve compression, or raised 
intracranial pressure; to alleviate dyspnoea. eãusion. or 
hypercalcaemia; to counteract adverse effects oỉ other 
therapies such as antúieoplastic-induced nausea and 
vomiting or radiation-induced inílammation; and in the 
management of cachexia and to improve mood and sense of 
vvell-being.1 In addition they form an important part of 
multidrug anticancer regimens used ỉor various haemato- 
logical malignanrics such as acute lymphoblastic leukaemia 
(p. 692.3) and Hodgkin's disease (p. 696.1). In contrast, it 
has been postulated that the use of corticosteroids ỉn 
patients with solid, non-haematologìcal tumours might 
induce resistance in cancer cells to cytotoxic therapy, and 
increase the risk of treatment ỉaiỉure, although dinical 
evidence for this is Iacking.2

1. Tvvycross R. The riskỉ and benefìts of conicosteroids in advanced cancer. 
Drúý SũỊety 1994: 11: 163-78.

2. R ua HP. Eữecis of corticosteroid use on rreaimem o( solid turaours. 
la n a t 2002; 340; 1969-70.

Meningitìs
Cortícosteroids may be given as adjuncts to antìbacterial 
therapy in bacterial meningitis (p. 191.1), in the hope of 
moderatứig any neurological sequelae; there is some 
evidence that dexamethasone, espedally ư given early, may 
reduce the risk of deaỉness in children and reduce mortality 
in adults.

/Aouth ulceratìon
Local treatment of mouth ulcers (p. 1811.2) often invoives a 
topical corticosteroid íor symptomatic relieí. Systemic 
corticosteroids have occasionally been given where there is 
seveie underìymg đisease.

Multiple sclerosis
Cortícosteroidỉ are oừen used ÚI the management of 
muỉtiple sderosis (p. 996.3). Corticosteroid therapy reduces 
the duration of the relapse and accelerates tecovery, but it is 
unknovvn vvhether it alters the course of the disease úỉ the 
long term.1-2 Methylprednisolone has superseded cortico- 
tropin and prednisolone as the drug of choice. Methyl- 
prednisolone is usually given ứuravenously in hìgh doses 
(typically 1 g daily) íor 3 to 5 days, sometimes ỉollowed by a 
tapering dose o! oral predhisolone. Doses of up to 2g of 
methylprednisolone daily ha ve been tried.3 In patients vvith 
acute optic neuritú (írequently the first mamỉestation oỉ 
multiple sderosứ), methylprednisolone delayed the onset of 
other symptoms of multiple sderosis4 although the effea 
was not sustained beyond 2 years.5 BeneSdal responses 
have also be en reported with oral methylprednisolone at 
doses induding 500mg once daily for ỉ  days followed by a 
tapering dose over 10 days* and 48 mg once daily for 7 days 
foDowed by a tapeiing dose over 14 days.7

In patients wíth primary Progressive disease, the benehts 
of short-course methylprednisolone lasted no longer than 3 
months* although, in paóents with secondary Progressive 
disease. a prelimmaiy study has suggested that progression 
may be delayed by intermittent high-dose methylpredxũso- 
loné therapỹ.*

1. Rudick RA, tía l. Management of mulứple ỉderoíts. N Snjl H tđ 1 1997; 
337: 1604-11.

2. PUíppini G, tí al. CorticostCTOìds or ACTH íor acute exaceibationỉ in 
multìple sderosứ. Available in The Cocbrane Database of Syaematic 
Reviews Issue 4. Chlchester John WUey; 2000 (aecessed 12/05/05).

3. OỉiveiiRL. tí ềl. Randomized trial compaiing nvo diBerent high doses of 
methylprednisolone inMS: a dinical and MRI sludy. Nrurolữgỵ 199S; 50: 
1833-6.

4. Beck RW, tí al. th e  eíĩect of corticosteroids íor acure optic neuritis on the 
subsequent developmem oỉ multiple sderosú. NEh ịI J Míđ 1993; 329: 
1764-9.

5. Bedt RW. a  aL The opdc ncurỉtis treatment trial: thiee-yeai follovr-up 
results. Anh Opkíhalmol 1995; 113:136-7.

6. Sdletyerg F, tí al. Double-blind. randomỉxed. pbcebo-eonooOed study 
of oral. high-dose methylprednnolone in attacks oỉ Ms. N am bỊy 1998; 
91: 529-34.

7. Bames D. a  al. Randomised olal oỉ on l and imravenous methyl- 
prednisolone in acute relapsei of mukipíc sderosis. Lanaĩ 1997; 349: 
902-6.

8. Cazzato G. tt ai. Double-blỉnd, placebo-controlled, randotnỉzed. 
crossover trial oí hỉgh-dose methylprednỉsoỉone in patíentỉ ivỉth 
ebronlc Progressive fannotmultiplesderosú.£urNnin>/1995; 35: 193-
8.

9. Goodldn DB, tí ai. K phase n  study oí IV methylprednisolone in 
secondary-progressive muldple sderosk Niumlogy 1998; 51:239-45.

Muscular dystrophies
Muscular dystrophìes are a range of inherited myopathies in 
which there is progresãve degeneration oí musde fibres and

assodated musde weakness. They may be dassihed 
according to the mode oỉ inheritance. The most common 
type is the ỉatal lecesãve x-linked Duchenne mnscular 
dystrophy (DMD) in vvhich there is a deỄdency in the 
structural musde protein dystrophin. There ìs no eỉíectíve 
therapy that aữects the ultímate outcome of the various 
muscular dystrophies. Management is mainly through the 
use of physiotherapy, supports, and surgery. Drug ơeatment 
has been tried for symptomatic management, but generally 
the number oí patients studied has been smaU. Ỗowever, 
corticosteroids have been shown to be eừective in 
increaàng musde strength and hmction in children ỉor 6 
months to 2 years;’ prednisone or prednisolone 750micro- 
grams/kg daily is conádered to be the most ehectíve dose.I J 
with gradual tapering to doses as Iow as 300 micrograms/kg 
daily if necessary.2 Improvement does not appear to be 
sustained to the same degree with altemate-day therapy;4 
some beneht in terms of motor hincnon preservation has 
been reported with intermittent prednisone (750micro- 
grams/kg daily íor 10 days oỉ each month).’ Beneĩit has also 
been seèn with deflazacort‘'J-6 in doses of 900micro- 
grams/kg daily. It has been suggested that the failure of 
aiathioprine to produce any beneỉidal eííect when used 
alone or added to prednisone ưeatment might indicate that 
prednisone'5 eíGcacy iỉ not due to immunosuppression.7 
There have also been reports of benefit in small numbers of 
patients given ddosporin or oxandrolone; evidence to 
suppon the use oí most other drugs is either conílicting or 
unconvindng. A small study lound that ỉupplementation 
vvith creatine monohydrate (lOOmg/kg daily) signiíicantly 
increased handgrip sưength in the dominant hand 
compared with placebo; results were independent of 
corticosteroid use.* Future prospects íor ưeatment indude 
gene therapy, haematopoietic stem-cell therapy, or 
upregulation of the protein uưophin (related to dystrophin) 
to try to amelìorate the dysơophy.’-10

1. Manzur AY. tt đi. Glucoconỉcoỉd conỉcosteroidi for Dudienne muscuỉar 
dysưophy. AvaiUble in The Cochnne Daabase of System* dc Revievvs; 
Isstie 1. Chidìesten John vvtley; 2008 (accessed 22/08/08).

2. Moxley RT, tí ai. Practice parameten conícosteroid trearmem of 
Duchenite dysưophy. Report of the Quality Srandards Subcommiỉtee oí 
the American Academy of Neuroỉogy and the Practỉce Comraittee oỉ the 
Chiỉd Neurology Sodety. Neuroiogy 2005; 44: 13-20. Aỉso avaỉlable at: 
http://www.aan.com/profes5ionaỉs/practíce/gujdeUỉies/pda/Duchenne.  
Muscular.Dystrophy.pdf (accessed 24/08/08)

3. Bushby K  et ai. Reporl OR the 124th ENMC ỉmemational Workshop. 
Treatment of Duchenoe muscuỉar dystrophy; defìning the gold 
standards of management iỉi the use of cortimsteroids: 2-4 April 2004. 
Naarden, The Netheriands. Neuromuseul Disord 2004; 14: 526-34.

4. Penichel GM. eta i.A  comparisoo oí daily and altemaie*day prednisone 
thenpy in the treatmem oí Duchenne muscuỉar đystrophy. Arch Ncurol 
1991; 48: 575-9.

5. Beenakker EA. et ai. Intermittou prednỉsone therapy in Duchenne 
muscular dystrophy: a randomáed controỉled trial. Arch Neunỉ 2005:62: 
128-32.

6. Bỉgger WD. tí ai. Dcũazacort ưeatmem of Duchenne muscular 
dysưophy. J M iatr 2001; 138: 45-50.

7. Griggs RC tt đl. Duchennc dystrophy: randomized, comroỉled Rial oỉ 
prednisone (18 months) and axathỉoprioe (12 months). Ntunlogy 1993; 
43: 520-7.

8. Tamopolsky MA. tt ai. Creatỉne monohydrate enhances strength and 
body aimposiDữn in Duchenne muscular dysưopby. Nturoiogy 2004; 62: 
1771-7.

9. Emery A£H. The rauscular dystrophies. Lanctỉ 2002; 359: 687-95.
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current approadtes and ỉuture directions. J Moỉ Mai 2004: 82: 102-15.

Myasthenia gravis
Corticosteroids are the main immunosuppressants used in 
the management of myasthenìa gravis (p. 684.1).

Nasal poiyps
Nasal polyps1'3 are outgrovvths of the nasal mucosa, 
typically paỉe, smooth, translucent, and round or pear- 
shaped. They are oỉten assodated with a history oí rhinitũ 
or asthma; the triad oỉ nasal polyps. asthma, and 
hypersensitivity to aspiiin may occur. Patients typically 
present with obstruction. loss oi smeQ, and often rhinorr- 
hoea and postnasal drip.

Corticosteroids are exưemely eữective m redudng polyp 
size, either by the intranasal'*-5 or systemic route.5-4 In the 
íormer ca se beginning with betamethasone sodium phos- 
phate nasal drops, and then maintaining the reduction with 
an intranasal spray su ch as bedometasone, budesonide, or 
Qutìcasone, has been suggested.1 Altematively prednisone, 
prednisolone, or dexamethasone can be given orally: 
suggested regứnens have induded prednisone 60 mg daily, 
tapered over 10 or 14 days and followed by intranasal 
corticosteroids.2 or dexamethasone 12, 8, and 4mg daily, 
each for 3 days.1 Suxgery may be necessary where there is 
marked obstruction, and most patìents requứe it at some 
point1 although polyps usually recur. Pre-operative use of 
systemic cotticosteroids may help reduce recurrence.2 
Continued use oỉ topical corticosteroids may reduce the 
ừequency of relapses.4 Antíbacterials may be indicated for 
supeiimposed baaerial iníection. Annhistamines, although 
not extensively studied, have been reponed to be of beneSt 
in nasal obstruction. Leukotriene antagonists have shovvn 
promismg resuỉts, although large-scale studies are laddng;

they may be indicated in patients with aspirin hypersens - 
tivity.5

1. Lund VJ. Dỉagnosỉs and treatment»f nasaỉ poỉyps.^M /1995:311:1411- 
14.

2. SlavỈD RG. Nasaỉ polyps and slnusỉtỉs. JAMA 1997; 278:1849-54.
3. Drake-Lee AB. Nasaỉ polyps. Hotp Med 2004; 45:264-7.
4. Batfia u  Lund V. Topỉcaỉ coiticostcroids in nasai polyposb. Dntgs 200 ỉ; 

61:573-8.
5. Bachert c ứ  ai. Phannacoiogỉcal management of nasaỉ poỉyposũ. Drttas 

2005; 65: 1537-52.
6. Hỉssaria p, tt aỉ. Short course of systemỉc cortícosteroids in sỉnonasaỉ 

poỉyposỉs: a double-blind. randomỉxed. pỉacebo-controỉled nia Ị with 
evaluation of outcome measures. JAIltrgy ơ in  ỉmmunol 2006; 118:128-
33.

Nausea ơnd vomihhg
Corticosteroids, usually in the foim of dexamethasone, play 
an important role in antiemetic regimens (see p. 1811.3) 
used to combat the eíỉects of moderateiy to severely 
emetogenic cancer chemotherapy: they have been shown to 
enhance the eUects of both metodopramide- and 5-HTi 
antagonist-based regứnens. Dexamethasone is a wel) ■ 
established ưeatment for delayed emesis. It is also used in 
paũiative care and in the prophylaxis oỉ postoperativ ' 
nausea and vomiting. A study of corticosteroid ưeatment ũ . 
rehaaory hyperemesis gravidarum showed improvement; 
in appetite, weight gain, and vvell-being, and suggested tha 
corticosteroids might improve nausea and vomiting but wa 
too small to provide condusive evidence.'

1. Ncbon*Piercy c, tí a i Randomised. double-blind. placebo-conưolie 
triaỉ oí corticostemids for the treaưneni oí hypcremesis gTavidarum. Br ' 
Obsưt GynatCữỉ 2001; 108: 9-15.

Neonatal intraventricular haemorrhage
For the suggestion that antenata! corticosteroids may reducr 
the inddence of intraventricular haemorrhage in neonates 
see p. 1128.3.

Neonatal respiratory distress syndrome
Neonatal respứatory disưess syndrome is a condition o; 
increasmg respừatory distress occurring at. or shortly after 
binh. It is marked by cyanosis, tachypnoea, expiratory 
grunting and stemal reưaaion. Symptoms increase in 
severity with Progressive collapse of the lung (atelectasis), 
leakage oỉ plasma into alveolar spaces, and the íormation o! 
hyaline membranes, until death occurs or slow recovery 
takes place from about the 2nd to 4th day. The syndromẽ 
aữects mainly premature iníants and its inddence increaseỉ 
with the degree of prematurity; severe problems are most 
likely in those delivered beíore 30 weeks oí gestation. 
Symptoms are thought to be at least partlỹ due to 
inadequate amounts of suríactant in the premature lung 
resulting in high internal surỉace tension and increased risk 
of alveolar collapse, but in very immature iníants other 
íaaors, possibly induding impaired sodium and ũuid 
absorption írom the lung, may play a role.1

Treatment. The optimum ơeatment is prevention, and 
previous2 and more recent3 UK gui^elines recommend 
betamethasone 12 mg daily by intramuscular injection ỉor 2 
days in women in whom delivery beíore 34 vveeks of 
gestation is Iikely. Similar recommendations apply else- 
vvhere. In the USA, for example, antenatal corticosteroid 
treatment (vvith betamethasone or dexamethasone) ỉs 
recommended for vvomen between 24 and 34 weeks of 
pregnancy who show signs of premature delivery.4 Results 
bom a large study suggest that babies bom aíter 37 weeks by 
electỉve caesarean section aỉso benefit bom antenatal 
betamethasone.3 Betamethasone may be preíerable to 
dexamethasone, as the latter appears to have a deleterious 
efíea on netưodevelopment.4 Long-tenn follow-up of those 
exposed antenataUy to betamethasone shovved no 
deleterious eHects on psycbological íunctioning7 or on 
cardiovascular risk fanors;4 hovvever, small inaeases in 
insulin resistance, albeit clinically insigniGcant, vvere noted 
in those exposed to the glucocorticoid. An overview oí 
studies of antenatal corticosteroid therapy suggests that it 
may reduce the risk of respiratory distress syndrome by 
about 50% overall;’ the risk oí death, and of periventricular 
haemorrhage and necrotising enterocolitis is also reduced. 
Whether repeat courses should be considered is uncertain, 
although the practice has become vvidespread. A systemaũc 
revievv10 indicated that repeat doses did reduce the 
occurrence and seveiity oí neonatal lung disease and risk 
oí serious health problems in the first few vveeks of liíe. 
However, these beneũts were assodated with a reducúon ÚI 
some measures oỉ weight and head drcumỉerence at bứth 
and there was insuỉGdent evidence on the long-term 
beneữts and risks. Some have recommended that repeat 
doses be restricted to patients in dinical studies.6-11 Delaying 
delivery with a tocolytic (see Premature Labour, p. 2131.1) 
may be considered to increase the time available ior 
management vvith antenatal corticosteroids.2-3 Reported 
beneht hom adding protirelin to antenatal corúcosteroìds 
has not been bome out by 2 large multicenưe studies.12'14 
The earlier of these studies acmally ỉound neonatal outcome

All cross-reíerences reíer to entries in Volume A
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and matemal morbidity to be worse in those who also 
received protìrelúi.l i l í  but this conduãon has been 
questioned.15-16

In inỉants bom with the syndrome rapid supportive care 
is required, which may inciude correctìon oỉ metaboiic 
addosis, cứculatory support, oxygen supplementadon, and 
assisted ventilation, although there has been a lack of 
consensus about the most appropriate method for these.2 
Ventilation using a helium-oxygen mixture may give better 
results than a nitrogen-oxygen mix.17 Another altemative is 
the use of partial liquid ventilatíon with the ũuorocarbon 
compound perAubron.1* Meta-analysis suggests that 
inhaled nitric oxide improves outcomes in iníants bom at 
or near term who are hypoxaemic,19 but evidence of benefit 
in preterm iníants has not been shovvn.20 The majority of 
iníants survive the acute episode with careỉul management, 
although associated complications may subsequently 
develop, including bronchopulm onary dysplasia 
(p. 1602.1), retinopathy of prematurity (p. 2120.3), and 
cerebral palsy. There is evidence that supplementadon with 
inositol can significantly reduce the incidence oỉ advetse 
outcomes in preterm iníants.21

Since dehdency of suriactant is considered to play an 
important role' in the neonatal respữatory distress 
syndrome, the use of suríactant repỉacement therapy has 
been intensiyẹỉy invesdgated, and is now accepted as 
reducing the ’fisk oỉ dẽath hom the disease and the 
development ỗf pneumothorax and other lung compỉica- 
tions.2-22-23 Both natural and synthetic surlactants have 
been used and although both are eSective results have 
tended to be better with the preparations of natural 
origin.2*"26 Natural surỉactants of diữering origins may also 
vary in their propertìes: poractant,27 or calíactant,2* have 
both been reponed to give better responses than beractant. 
Surỉactant ìs given as a suspension by endotracheal tube 
directly into the iniant's lung, although other devices, such 
as nebulisers, have been investỉgated. Most surỉactants are 
given in recommended doses oỉ 100 to 200mg/kg 
phospholipids. Repeat doses may be given ư necessary, 
and a meta-analysis29 oí data hom two randomised 
conưolled studies using preparations of natuial suríactant 
extract in neonates with established disease ỉouhd a more 
lavourabie dinical outcome, induding a decreased risk oi 
pneumothorax, with multiple rather than single doses. 
Hovvever, in dinical practice the number of doses and the 
dosage interval varies. One large study30 lound that a dose of 
100mg/kg, repeated tvvice, vvas as eữective as 200mg/kg 
íollotved by up to four hinher doses ol 100 mg/kg. Another 
ỉound that 3 doses, given at 12-hour intervais with the first 
dose shortly after birth were more effective than the ũrst 
dose atone in improving physiological lindings and 
mortality rates in low birth-weight iníants.31 One large 
multicemre randomised conưolled study32 investigated the 
difference between giving repeat doses of a suríactant 
(calíactant) at a Iow threshold of respiratory support, as 
recommended by the manuíacturer, versus a higher 
threshold. The condusion was that eỉBcacy was not 
compromised by delaying suríactant re-treatment in iníants 
with uncomplicated respiratory disưess syndrome untíl 
they had reached a higher level of respiratory suppoit than 
is cuưently recommended, but inỉants vvith complicatíons 
should contứiue to be ưeated by the currendy recom- 
mended low-threshold strategy.

There has been debate whether 'prophylactic' early 
therapy, given immediately aíter birth to all inỉants deemed 
at risk of the syndrome, or delayed therapy given 2 or more 
hours after birth to intubated infants who have developed 
symptoms, is the more appropriate,”  but the large OSIRIS 
study.M and later systematic revievvs,” '37 íound in íavour of 
early interventiọn, and this strategy is recommended in the 
UK guidelines.2-3 However, tvvo subsequent studies under- 
taken vvhen matemal antenatal corticosteroid prophylaxis 
and nasal continuous positive ainvay pressure (CPAP) had 
become routine lound that eariy stabilisation on CPAP, with 
suríactant only given to inlants needing intubation, was 
assodated with a reduced risk of chronic lung disease or 
death when compared vvith prophylactic suríactant5*
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Optic neuropathies
Causes oỉ optic neuropathies are diverse, and they may be 
dcissiBed by theữ aetiology.u  Ischaemic optic neuropathies, 
o£ which the acute anterior foim is most common, may be 
caused by vasculitic syndromes (p. 1615.2) such as giant cell 
arteritis (p. 1604.2).3 InílamniatoTy optic neuropathies 
(optìc neurìtis) may be caused by inỉectiouỉ disease, 
immune-mediated disorders such as Behge^s disease 
(p. 1601.1), sarcoidosis (p. 1612.2), or demyelinatìon oí 
the optic nerve su ch as occurs with muldple sclerosis 
(p. 996.3).<s Other causes include hereditary disorders, 
trauma, or compression. Vitamin OT nutiitional deÊdency 
(ohen due to alcohol abuse) or toxidty (due to drugs suchas 
amiodarone, digoxin, or iỉoniaád) may also lead to optic 
neuropathy.1-2 Clinical features such as pattem of visual 
ũeld loss and pain can aid diagnosis.2

Management will depend on the type of neuropathy and 
any underlying disease. Individual studieỉ have reponed 
benefit with corticosteroids. Improvement in Vision was 
reponed in patients with auto-ìmmime optic neuropathy 
aỉter 5 to 7 days oi treatment with high doses oỉ ỉntravenous 
methylprednisolone (1 to 2 g daily) or oral prednisolone (80 
to 400 mg dally).6 In some patients, recurrent visual loss 
required repeated high-dose intravenous methylpredniso- 
lone, an increase in oral prednisolone dosage, or additional 
immunosuppressants, but in many patients visual benehts 
were maintained even when treatment was vvithdravvn. 
Visual recovery has also been repoited in patients with optic 
neuriás of unknown aetiology given intravenous methyl- 
prednisolone 250 or 500 mg every 6 hours for 3 to 7 days.7 
Another study ỉound oral prednisone alone (1 mg/kg daily 
for 14 days) to be ineffective vvhereas intravenous 
methylprednỉsolone (ỉ g daỉly for 3 days) foUowed by oraỉ 
prednisone (1 mg/kg daily for 11 days) was beneSdal in the 
treatment of acute optic neuritís.5 Unexpectedly, there was 
an increased risk oỉ new episodes in patíents treated with 
oral prednisone alone,* and this regimen should be 
avoided.’ A review of cordcosteroid use in optic neuritis 
conduded that high-dose oral or parenteiaỉ methyl- 
prednisolone, or corticotropin, were of value in the 
treatment of acute disease. However, theữ long-term 
benefit could not be detennined.10 In contrast a systematíc 
revtew of 5 studies ỉound no evidence oỉ benefit from 
inưavenous or oral corticosteroid therapy at the doses 
used.11
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Organ and tissue transplóntatìon
For a discussion of organ and tissue nansplantation, 
induding the role of cortícosteroids, see p. 1932.2.

Osteoarthritis
Systemic corticosteroids are not considered to have a place 
in the management of osteoaithritis (p. 12.3); however, 
inưa-articular injection may be useful for acute exacerba- 
tions of joint pain and itiílammation. Such injections should 
be given only in&equently and as adjunctive therapy.

Osteopetrosis
Osteopetrosis is a rare set of heterogeneous disorders 
characterised by an increase in bone density, generally due 
to a íailure of the osteodasts to resorb mineralised bone. In 
the severe inlantile malignant form there is reductíon in the 
bone marrovv space, leading to anaemia, hepatosplenome- 
galy, and nerve compression that may produce blindness 
and deatness; eariy death often results. The adult form is 
benign; patients typically present with ừactures. back and 
bone pain, but no haematological abnormalities. and 
generally ha ve a full life expectancy.1

Bone marrow transplantation may be curative for the 
ừilantile malignant íorm ư a suitable donor can be found.1’2 
Coiticosteroids are used palliatively. Beneãt has been 
reported in 3 of 4 children ưeated with oral prednìsone 
1 mg/kg daily, with phosphate supplements and a low- 
caldum diet.3 Some patíents have also beneBted from the 
use of high-dose caldtriol agaỉn vvith a low-caldum diet.* 

Another study, in 14 patients. íound that ưeatment with 
interỉeron gamma-lb increased bone resorption.5 In 11 vvho 
received this ưeatment for 18 months there was 
stabilỉsation or improvement in dinical condition and a 
reducdon in the ửequency oỉ serious inỉection.
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Paịn
Cortìcosteroids have produced improvement, often sub- 
stantiaỉ. in neuropathic pain, Induding pain due to nerve 
damage and sympathetícally maintained pain, and are 
wldely used in conđitions such as cancer pain. Dexa- 
methasone, methylprednisolone, and prednisolone have 
been used for pain management, sometìmes in the fonn oỉ 
long-acting depot injectìons ađministered locally. The exact 
mechanism oỉ action oỉ corticosteroids in analgesia ís not 
clear but may ỉnvolve relỉeỉ oỉ pressure on nervous tissue by 
reduction of inAammation and oedema.

For discussions oỉ pain and its management, $ee p. 4.1.

Pancreatitis
Although corticosteroids are generaUy ineSectỉve for 
pancreatitỉs (p. 2580.2), auto-immune panareatitis is one 
form oi the đisease that does respond well to corticosteroid 
therapy. An oral dose of prednisolone (or prednisone) 30 to 
40 mg daily may be used for conơol of the initial 
inilammatory phase.1-2 The dose is then gradually reduced, 
although the optimal duration of treatment and the role of 
low-dose maintenance therapy is not yet dear.2 Responses 
to cortìcosteroids have also been reported3'4 in padents vvith 
acute episodes of pancreatitis caused by sarcoidosis
(p. 1612.2).
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Míd J  1997; 90: 431-3.

Pemphigus and pemphigoid
Systemic corticosteroids are the mainstay of management of 
pemphigus andpemphigoid (p. 1687.1). Initially, high doses 
are used to conttol blistering, which may take tveeks. The 
optimum dose has not yet been established and suggestions 
have varied enormously; very high doses of oral predniso- 
lone ha ve been used in the past. The usual starting dose for 
vvidespread disease is about 1 mg/kg daily of prednisolone, 
continued until new blisters stop íorming, then gradually 
decreased. However, doses above 750 micrograms/kg daily 
may have no additionaỉ beneht in bullous pemphigoid. and 
lower starting doses have been suggested for some patientỉ: 
300 micrograms/kg daily in localised or mild disease, 
600 micrograms/kg daily in moderate disease, and 0.75 to 
ỉ mg/kg daily ìn severe disease.1 Doses oỉ 40 to 60 mg daily 
íormild pemphigus vulgaiis and 60 to 100 mg daily for more 
severe disease have be en recommended.2 Pulsed intra- 
venous corticosteroids su ch as methylprednisolone (0.25 to 
1 g given for up to 5 consecutive days) may be considered for 
severe or reửactory disease, particuiarly ư there has been no 
response to high oral doses.2 Other immunosuppressants 
may be added once remission is achieved and the condition 
has stabilised, with the aim oí tapering the corticosteroid 
and evenrually withdrawùig ữeatment. Maintenance 
ưeatment must be individualised; one suggested regimen 
ỉor tapeiing the corticosteroid iỉ to reduce the dose oỉ 
prednisolone by 50% every 2 vveeks; altematively, the dose 
is reduced by 5 to lOmg weekly then more slowly below 
20 mg daily.2

A very potent topical corticosteroid such as dobetasol 
propionate can be suỉhdent to control localised or mild to 
moderate disease in some patients, particularly in bullous 
pemphigoid, and can be a useíul adjunct to systemic 
treatment in pemphigus and pemphigoid.1-2 A large 
randomised study3 found that topical applicatìon oỉ 40 g oí 
dobetasol propionate cream 0.05% daily to the entire body 
had a similar efficacy to oral prednisone 500 micrograms/kg 
daily ỉor moderate bullous pemphigoid and was better than 
1 mg/kg daily for severe disease. Blistering and ulceration of 
the oral mucous membranes may be ưeated with topical 
corticosteroid preparations su ch as mouthwashes, adhesive 
pastes, lozenges, or aerosols.14 Intralesional injections have 
also been used for isolated lesions oỉ the oral mucosa.4 
Topical cortìcosteroids do not control ocular disease on their 
own but may be added to iniúal systemic therapy to control 
acute ocular inAammation; they should not be used as long- 
term therapy.5

ỉ . WoJnaixmska F, tí ai. Brỉtỉsh Assodatíon ai Dermatoỉogiỉtỉ. Guỉdeỉines 
ỉor che managemem of buỉlotiỉ pempbigoid. Br J D erm m oỉ 2002; Ỉ47: 
214-21. Aỉso availabỉe ac http://www.bad.org.uk/Ponals/_Bad/ 
Guỉdelỉnes/Clỉnỉcaỉ%20Guidelỉnes/Bulỉous%20Pemphigoid.pdf 
(accessed 12/04/10)

2. Harman KBe tí ai. Brỉtísh Assodatỉon of Dermatoỉogists. Gaidelỉnes for 
the manageroem oi pemphỉgus vuỉgaris. Br J Dermatùi 2003; 149: 926- 
37. Aỉso àvaŨaUe ac hnp://www.UuLorg.uk/Ponaỉs/_Bad/Guỉdelines/ 
ClỈĐÌcaỉ%20Galdelỉnes/Pemphigu5%20Vuigaris.pdf (accessed 
12/04/10)

3. Joỉy p, tí ai. A oomparison oí oraỉ and topỉcaỉ cortỉcosieroỉds ỉn patients 
with bullous pemphỉgoid. N Ertỹi J Med 2002; 346: 321-7.

4. Sacher c, Humrlmann N. Cỉcatridal pexnphỉgoid (mucous membrane 
pemphỉgoỉd): current and emergỉng tberapeutỉc approaches. Am  J ơin 
Dermatòí 2005; 6: 93-103.

5. Laíorest c. tí aL Autoimmune buỉlous dỉseascs: ocular manUesutions 
and management D ntỊS  2005; 65: 1767-79.

Pneumocystìs pneumonia
The management of pneumocystis pneumonia (p. 567.2) is 
mainly with co-trimoxazole. ỉn patients with sevete 
inỉection who are hypoxic, adjuvant therapy with high- 
dose oral or intravenous cortỉcosteroids reduces both the 
risk of respừatory ỉailure and the risk oỉ death.u  Concems 
about the potential íor hirther immunosuppression vvith 
such adịuvant therapy in patients with HTV inỉection3 do not 
seem to have been bome out: a comparatíve study noted no 
increase in mortality or the risk oỉ developing other 
opportunistic iníections.4

1. Mỉlỉer RF, ữ  ai. Pneumocystís carinii inlectíon: current treatment and 
preventíon. J Antôĩùeroế ơtemoứưr 1996; 37 (suppỉ B): 33-53.

2. Bye MR. tí ai. Markedỉy reduced mortality assocỉated with corticosteroid 
therapy of Pneumocystỉs ca rin a pneumonỉa in diỉỉdren wỉth acquired 
immunodeâcỉency syndrome. Anh Ptdiatr Aẳotesc Med 1994; 148: 638-
41.

3. Nelson MR. tí ai. Treatmem wỉth corticosteroids—a rỉsk íaaor íor the 
development of dinical cytomegalovlnis dỉsease in AIDS. AIDS 1993; 7: 
375-8.

4. Gaiỉant JB, tí ai. The eíĩect of adjunaìve conỉcosteroids for the treatment 
of Pneumocystỉs carỉniỉ pncumonia on monality and subsequent 
compUcatíons. Ottst 1998; 114: 1258-63.

Polỵarterítis nodosa and microscopic 
polyangiitìs
Polyarteritis nodosa is considered the prototype of systemic 
necrotising vasculitis. Ít may occur at any age but is more 
common in vvhite patients and in men. It is characterised by 
inAammation throughout the arterial wall with hbrinoid 
necrosis oỉ the arteriaỉ media, particularly in medium-sized 
vessels, partial ocdusion of the vessel due to proliíeration of 
the intiina (possibly leading to thrombosỉs and iníarction), 
bbrosis, and the íormation of aneurysms. Microscopic 
polyangutis, in which small vessels are mainly involved, 
vvith írequent renal and pulmbnary involvement. has been 
seen as part of the spectrum of polyarteritis nodosa but is 
now considered an entity in its own right, although patients 
may have leatures of both. Antineuữophíl cytoplasmic 
anúbodies (ANCA) are common in patìents with micro- 
scopic polyangiitis. vvhich has many similarities to 
Wegener's granulomatosis (p. 1615.2), but not in dassic 
polyarteritis nodosa.

Symptoms depend on the vessels aííected but most 
patients have fever, weight loss, myalgia, and arthralgia. 
Those associated vvith gasơointestinal involvement indude 
mouth ulceration, diarrhoea, visceral pain, haemorrhage, or 
sometimes iníarction of the bowel. while involvement of 
liver can lead to hepatomegaỉy or hepatìc necrosis and 
pancreatic involvement may simulate pancreatitis. Renal 
involvement may present as acute glomerulonephiitis and 
renal íailure or as nephrotic syndrome; like pulmonary 
involvement it is a leature particularly of microscopic 
polyangiitis, and assodated vvith a poor prognosis. Skin 
lesions, peripheral neuiopathies, alteraũons in mental 
hmctíon, convulsions. episderitis or sderitis and retinal 
vasculitis, ischaemic heart disease, heart íailure, Raynaud's 
phenomenon, and hypertension are among other potentìal 
symptoms. u  unơeated, death, usually due to renal or 
cardiac involvement, occurs in about 90% of patients 
vvithin 5 years.

Classic polyarteritis nodosa may respond to ữeatment 
vvith a corticosteroid given alone, typicalỉy prednisone or 
prednisolone in a dose of 40 to 60 mg daily; hovvever, 
although the benehts of adding a cytotoxic to the regimen 
have been queried,1,2 a combined regimen with cydo- 
phosphamide is oỉten preferred.1-3'5 Some reserve combined 
therapy for paúents with evidence oi more severe disease.4 
In patìents with microscopic polyangiitis a combined 
regimen is recommended.6-7 One suggested oral regnnen iỉ 
prednisone or prednisolone Img/kg with cydophosph- 
amide 2 mg/kg, both daily, for initial induction of 
remission.* Pulsed intravenous methyỉprednỉsolone has 
also been used, ỉolỉovved by a tapering dose of corticosteroid. 
There is a trend tovvards giving shorter courses oỉ 
cydophosphamide, and to using intravenous pulsed 
cydophosphamide rather than oral dosage, in an attempt 
to reduce adverse ehects.5-*-* Treatment with corticosteroids 
and cyclophosphamide should not exceed 1 year.’ 
Azathioprìne has been substituted íor cydophosphamide 
to maintain remission, and mycophenolate moỉetil has been 
tried in a ỉew patients as an aỉtemative to cydophosphamide 
in combination therapy aher initial induction.6’10 Rimxữnab 
plus corócosteroids has been reponed to have similar 
efficacy to cydophosphamide plus corticosteroids, with 
some suggestion that rinndmab may be more eííective in 
relapsing disease."

Polyarteriús nodosa may be assodated with hepatitis B 
iníecúon; the vasculitis responds in most cases to treatment 
with antivừal drugs and plasma exchange.3'9 Prolonged 
neatment with corticosteroids and cydophosphamỉde 
should be avoỉded in these patients because of the Túks oí 
enhanced vữal replicaúon. Hovvever, corticosteroids may be 
given initially to rapidly conơol severe Uíe-threatening 
vasculitís. The corticosteroid is stopped abruptly aíter 2

weeks to enhance immunological dearance of hepatocytes 
iníeaed by hepatitis B virus and to favour seroconversion, 
and plasma exchange and antívừal drug therapy are 
started.5

plasma exchange vvith cydophosphamide may also be 
useỉul in padents with microscopic polyangiitis, particularly 
tbose with acute renal ỉailure or seveie pulmonary 
haemonrhage.7 Another therapy that has been tried in this 
group, butvvith ambiguous results, is high dose intravenous 
nonnal immunoglobulin.'

Vasodilators su ch as caidum-channel blockers, inhibitors 
oỉ platelet acúvaúon, or drugs that improve blood flow may 
be usetuỉ to improve local ischaemia.11 Skin lesions in a 
patient with cutaneous polyarteritis nodosa have reportedly 
responded to oral pentoxiỉylline.13
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Polychondritis
Relapsing polychondritis is a rare systemìc disease that 
results in inAammation and destruction oí cartilage in 
various parts of the body, most seríously in the respiratory 
System (e.g. nose, Iarynx, and ưachea). Airway narrovnng 
and obstruction due to loss oỉ carúlaginous suppon results, 
and may be complicated by pneumonia; íatalities have 
resulted. Cardiovascular involvement, ocular maniíesta- 
tìons, skìn disorders, and renal disease may occur it may 
also be assodated with other diseases su ch as the vasculitic 
syndromes. Mild inílammation is usuaUy treated with 
dapsone, colchidne, or NSAIDs. Relatively high doses oi 
corticosteroid may improve symptoms in active disease, but 
do not appear to retard progression. Acute airvvay 
obstruction may be treated with high-dose intravenous 
pulse cortìcosteroids.1-2 Methotrexate,3 azathioprine,1 or 
ddosporin2 may be oí value Ũ1 redqdng corticosteroid 
rcquứements. CD4 antibodies have also been tried in 
reỉractory disease but did not prove partícularly useíul in 
dinical practice.2 Newer biological therapies su ch as 
in&iximab or etanercept have been reported to be of beneht 
in a few cases, but their role in the management of the 
disease remains to be determined.2

1. Letko E  tí aỉ. Reỉapsỉng polychondritỉs: a dỉnỉcal revỉew. Semin Artkritừ 
Rhtum 2002; 31: 384-95.

2. Geĩgeỉy p. PoÓT G. Reiapsỉng poỉychondĩiủs. Best Praữ Xa ơ in  xheumaỉol 
2004; 18: 723-38.

3. Trentham DE Le CH. Relapsing polychondriris. Am  Intem Meề 1998; 
129: 114-22.

Polymyalgia rheumatica
Polymyalgia rheum atica is a rheum atic disorder of 
uncertain aeúology. It occurs mainỉy in  persons over 50 
years of age oỉ European, espedally Scandinavian, 
extiaction and is more common in svomen than in men. 
The disease is charaaerised by myalgia and severe momìng 
stiỉfness in  the neck and shoulder gứdle and in  the hips and 
pelvic gứdle, which may spread in more advanced cases to 
the m usdes oỉ the thighs, chest, and arms. Stíãness and pain 
are worse after periods oí inactivity. There may be some 
joúu involvement; other symptoms indude ỉatlgue, vreight 
loss, and lever, and anaemìa and raised erythrocyte 
sedimentation rate are se en. In some patỉents polymyalgia 
rheumatìca is assodated with giant cell aneritìs (p. 1604.2).

T re a tm e n t. A lthough NSAIDs may improve the 
symptoms oi polymyalgia rheumatica they do not control 
the disease process, and conicosteroids are preíerred;1'5 in 
paitìcular, corticosteroid therapy is essential where giant 
cell arteritis is present.

The usual initial oral dose is prednisolone or prednisone 
10 to 20 mg daily, depending on the severity of symptoms; 
higher doses are needed vvhere giant cell arteritis is also 
present, particularly ư there are ophthalmic symptoms.4-6 
Aíter 1 to 2 months a reduction in dosage ũ  usually possible
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p ro v id e d  sy m p to m s a re  w e ll c o n ơ o lle d . D o sag e  re d u c tío n  
sh o u ld  b e  g ra d u a l; 4' 4 m e a n  m a in te n a n c e  d o se  a t o n e  y e a r is  
a b o u t 5 o r 6  m g  d a ily . 1-5’6

M a in te n a n c e  th e ra p y  m a y  n e e d  to  b e  p ro lo n g e d . 
A lth o u g h  a b o u t a  th ird  to  a  h a lỉ o f a ll p a tíe n ts  m a y  b e  
a b le  to  h a v e  c o rtic o s te ro id s  w ith d ra w n  v r ith in  a b o u t 2  

y e a is , 2 m a in te n a n c e  c a n  b e  re q u ire d  fo r c o n s id e ra b ly  lo n g e r 
p e rio d s . 3-6 In ơ a m u s c u la r m e th y ip ie d n iso lo n e  h a s a lso  b e e n  
fo u n d  to  b e  e ữ e c tiv e  in  p o ly m y a lg ia  rh e u m a tic a ; b e cau se  
th e  c u m u la tiv e  d o se  w ith  p ro lo n g e d  th e ra p y  is  lo w e r it  h a s 
b e e n  su g g ested  th a t th is  h a s  a d v a n ta g e s o v e r th e  u se  o f o ra l 
c o rtic o s te ro id s . 7 In tra v e n o u s  p u lse  m e th y lp re d n iso lo n e  h a s 
a lso  b e e n  u se d . 3 R e la p se  is  n o t u n co m m o n  a n d  is  m o s t lik e ly  
v v ith in  o n e  y e a r o f c o rtic o s te ro id  w ith d ra w a l.l J ,J  I t  m ay  b e  
a sso d a te d  w ith  a rte r it íc  sy m p to m s, b u t a rte r itic  re la p se s a re  
u n u su a l in  p a tie n ts  vvh o se  o rig ỉn a l p re se n ta d o n  w a s p u re  
p o ly m y a lg ia . 2 M e th o ơ e x a te  o r a za th io p rin e  m a y  b e  u se d  fo r 
th e ữ  c o rá c o ste ro id -sp a rin g  e ã e c t in  p a tie n ts  in  w h o m  
w ith d ra w a l is  d iS ic u lt . 2' 4
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and managemcm. BM J1997; 314; 1329-32.
3. ZUko PJ. Poỉymyalgia rheumacỉca and giant cdỉ ancritís. Mtd J Aust 

1996; 165: 438-42.
4. Salvaranỉ c , tí  ai. PoỉymyaỉgU rheumatíca. Lanctí 1997; 350: 43-7.
5. Gran JT. Cunent therapỹ of poỉymyalgia rheuroatíca. Saxnd J Bhtumatoi 

. 1999; 28:269-72.-
6. Manesoo ELBừd HA. Polymyaỉgỉa dieumatica and giam ceỉl arteritú.

. . In; Adeb*joAv ed. ABC o f rheumatobgy. 4th ed. Chichesten Wilcy-
Bỉackwdil 2010: Ị07-13.

7 .  ' Dasgupca B. ữ  aT. An initUIỈy doubỉe-blind controQed 96 wccJc trial oi
depot mcthyỉptednỉsoỉone against oraỉ prednỉsoỉone ỉn the treatment of 
poiymyalgỉa ủheuxnatỉca. Br J  Rheumatol 1998; 37: 189-95.

Polymyositìs and dermatomỵositis
T h e  te rm  p o ly m y o s itis  h a s  b e e n  u se d  to  d e sc rib e  se v e ra l 
ty p e s o í ra re  id io p a th ic  in ũ a m m a to ry  m u sd e  d iso rd e rs 
(m y o p a th ie s ).

T h e  C a rd in a l sy m p to m  o ỉ p o ly m y o s itis  is  sy m m e tric a l 
P ro g re ss iv e  m u s d e  v v e a k n e ss , u s u a lly  s ta rtin g  in  th e  
sh o u ld e r g ird le  a n d  n e c k . a n d  p e lv ic  g ird le . O n se t is  u s u a lly  
g ra d u a l o v e r a p e rio d  o f m o n th s . a n d  a cco m p a n ie d  b y  m ild  
p a in  a n d  te n d e m e ss , a lth o u g h  m o re  ra p id ly  e v o lv in g  
d ise a se  w ith  in te n s e  m u s d e  p a in  is  k n o w n . W ith  
p ro g re ss io n . v ve a k n e ss m a y  p re v e n t th e  p a tie n t fro m  
m o v in g  th e ừ  lim b s , a n d  m u sd e  a tro p h y  a n d  c o n tra c tu re  
c a n  d e v e lo p . D y s p h a g ia , p u lm o n a ry  a s p ira tio n , a n d  
h y p o v e n tila tío n  m a y  o c c u r, a n d  so m e  p a tíe n ts  d e ve lo p  
G b ro sin g  a lv e o lit is ; p u lm o n a ry  in v o lv e m e n t, e sp e d a lly  
a sp ira tìo n  p n e u m o n ia , c a n  b e  la ta l. E C G  a b n o rm a litie s . 
u s u a lly  a sy m p to m a á c . a re  co m m o n , a n d  so m e  p a tíe n ts  
d e ve lo p  R a y n a u d 's  sy n d ro m e . P r im a ry  d ise a se  m ay  b e 
a sso d a te d  w ith  ra sh e s . in  v v h ic h  case  it  is  k n o w n  as 
d e rm a to m y o s itis . P u rp lis h  s c a ly  ra sh e s  o n  k n e e s . e ib o vvs, 
an d  k n u c k le s , a n d  a c h a ra c te ris tic  p u rp lis h  ('h e lio tro p e ') 
c o lo ra tio n  a n d  o ed em a o f th e  e y e lid s  m a y  o c c u r. A  
c h ild h o o d  fo rm  k n o v vn  a s  ju v e n ile  d e rm a to m y o sitis  e x is ts . 
in  v v h ic h  a d d itio n a l s ig n s  in d u d e  v a s c u lit is  a n d  su b c u ta - 
n e o u s c a ld u m  d e p o s itio n  (c a ld n o s is  c u t is ), a n d  g astro - 
ín te s tin a l h a e m o ư h a g e  a n d  p e río ra tio n  m a y  o c c u r.

T re a t m e n t . P a tie n ts  w ith  a c tiv e  d ise a se  re q u ire  b ed  re s t, 
w ỉth  th e  h e a d  e le v a te d  in  p a tie n ts  a t r is k  o ỉ a sp ira tio n . 
P h y s io th e ra p y  to  m a in ta in  m u sd e  to n e  a n d  a v o id  th e  
d e v e lo p m e n t o f c o n tra c tu re s  m a y  b e  re q u ữ e d .

In it ia l d ru g  th e ra p y  is  b ase d  o n  c o rtic o s te ro id s . 1' 5 T h e  
u su a l c h o ic e  is  o ra l p re d n iso n e  o r p re d n iso lo n e  4 0  to  6 0  m g 
o r m o re , o r 1 to  2 m g /k g  d a ily . T h is  u s u a lly  p ro d u ce s 
im p ro v e m e n t v v ith in  1 to  2  m o n th s . T h e  d o se m a y  th e n  b e 
g ra d u a lly  ta p e re d  o ff to  th e  m in im u m  re q u ire d  fo r d ise ase  
c o n ư o l; 1"3 so m e  p a tie n ts  w ith  w e ll c o n tro lle d  d ise a se  m ay  
be s a tis ía c to rily  m a in ta in e d  o n  a n  a lte m a te -d a y  re g im e n . 1 -1 

In  p a tie n ts  w ith  se v e re  d ise a se  o r e x tra m u s c u la r m a iú ỉe s ta - 
tio n s  su c h  a s lu n g  in v o lv e m e n t , p u lse  in tra v e n o u s  
m e th y lp re d n is o lo n e  m a y  b e  p re íe rre d  in it ia lly , to  g a in  
m o re  ra p id  d ise a se  c o n tro l. 1-2-4 M a in te n a n c e  th e ra p y  m ay  
n e e d  to  b e p ro lo n g e d  a n d  a re d u c tio n  in  c o rtic o s te ro id  
d osage to  th e  m in im u m  is  th e re ío re  d e s ira b le , b u t to o  e a rly  
o r to o  ra p id  a  re d u c tio n  m a y  le a d  to  re la p se .

U p  to  3 0 %  o i  p a tie n ts  d o  n o t te sp o n d  to  c o rtic o s te ro id s , 2 

o r d e v e lo p  u n a c c e p ta b le  a d v e rse  e íle c ts , a n d  in  th e se  cases 
th e  se c o n d -Iin e  d ru g s a re  c y to to x ic  im m u n o su p p re ssa n ts . 1' 1 

T h e re  is  c o n s id e ra b le  e x p e rie n c e  w ith  th e  u se  o f m e th o - 
tre x a te , o ra lly , s u b c u ta n e o u s Ịy , in tra m u s c u la rly , o r in tra -  
v e n o u s ly , u s u a lly  a t v v e e k ly  in te rv a ls ; i t  m a y  b e  u se d  w ith  
c o rtic o s te ro id s , p e im ittin g  a  re d u c tio n  in  th e ữ  d o se . 
A z a th io p rin e  m a y  a lso  b e  g iv e n  w ith  c o rtíc o s te ro id s , a g a in  
p e rm ittin g  a  re d u c tìo n  in  ẻ o rd c o s te ro id  d o sag e , a n d  th e  
c o m b in a tio n  h a s a lso  b e e n  sh o vvn  to  b e  su p e río r to  a  
c o rtic o s te ro id  a lo n e  ỉo r  lo n g -te rm  m a in te n a n c e  (a lth o u g h  
th is  w a s o n ly  a p p a re n t a fte r m o re  th a n  a  y e a r o f th e ra p y ) . 6 

T h e re  is  so m e  e v id e n c e  th a t m e th o ư e x a te  m a y  b e  su p e rio r 
to  a z a th io p rin e  in  p a tie n ts  u n re sp o n s iv e  to  p re d n iso n e  
a lo n e .7  C o m b in in g  m e th o ư e x a te  a n d  a z a th io p rin e  h a s a lso  
b e e n  su g g e ste d . 2-4

Some consider that corticosteroìd therapy should be 
combined with a cytotoxic immunosuppressant such as 
azathioprine or methotrexate hom the outset of aeatment.

The role of other drugs is less well deGned. Cydo- 
phosphamide may be of use in patients with lung 
disease.1-3,5 vvhile chlorambudl and tacrolimus have 
produced beneãt in individual cases but have not been 
ỉonnally assessed.4 There have been reports of ãdosporin 
produtíng 3 response in re&actory disease.2-4 Normal 
immunoglobulin has also produced responses; it is usually 
reserved ỉor rehactory cases, or as an add-on therapy in 
patients inadequately controHed on corticosteroids and 
ũmmunosuppressants, or for whom immunosuppressants 
are contra-indicated.2-3 Promising results have been 
obtained with ũudarabine1 and mycophenolate moletil;2-3 
there are preỉimỉnary reports of success with etanercept, and 
iníliximab. and interíeron beta has been investigated.2

Cutaneous symptoms in patients with dermatomyositis 
do not always respond sadsỉaaorily to corticosteroids, but 
hydroxychloroquine is reputed to be of benefit in patíents 
with rash,* probably due to a photoprotecdve eữecr.’ 
Caỉdnosis, vvhich can cause considerable morbidity, is 
particularly diíBcult to treat but some cases have responded 
to treatment with aluminium hydroxide, alendronate. 
diltiazem, or magnesium sulỉate.4 War£arin therapy has 
been used,'011 but its value for calcinosis is disputed.12

1. Oddỉỉ cv. Current approach to the oeatment oỉ polymyosỉtís and 
dennatomyositís. Curr Opùi Rheumatoi 2000; 12: 492-7.

2. Mastaglỉa PL, tí aL InBammatory myopathies: dinical đagnostỉc and 
therapéudc aspects. Aùtsde Nerve 2003; 27:407-25.

3. Dalakas MC Therapeunc approaches in patíents wỉth inAammatory 
myopathỉes. Semờt tteuroỉ 2003; 23: 199-206.

4. Reed AM. Lopez M. iuvenỉỉe derroatomyositísỉ recognitíoa and 
treatment. Btdiãtr Drugs 2002; 4: 315-21.

5. PUỈdngton CA. Weddefbura LR. Paedỉauic kỉỉopathỉc ỉnQanunatory 
musde dỉsease; recog&ỉtỉon and managemenL Dntgs 2005; 65: 1355-65.

6. Bunch TW. Prednỉsõne and axathỉoprine for poỉymyoslds: long“tenn 
foUowup. Arthrừã Rheum 1981; 24:45-8.

7. Joữe MM. it  ai. Drug therapy oỉ the ỉdiopathỉc inílammatory 
myopathies: predỉoon of response to prednisone. aaathỉoprine. and 
methotrexate and a comparìson ai theừ efficKy. Am J Med 1993; 94: 
379-87.

8. Woo TY. tí a i Cutaneous lesỉons of deimatomyosỉtỉỉ are Unproved by 
hydroxychỉoroquine. J Am Aead Dtrmatoi 1984; 10: 592-600.

9. Cox NH. Aayopathic dennatomyosỉtủ, photosensitívừy and hydroxy- 
chloroquine. B rJ Dtrmatoi 1995; 132:1016-17.

10. Berger RG. Hadỉer NM. Treatment of caldnosỉs univenaỉỉs secondary to 
dcrmatocnyosỉtỉs or sderodenna with low dose waríann. Artkrừừ Rheum 
1983; 26 (suppl); S lỉ.

11. Mardnea-CordeiD E. t í  ai. Caltínosis in chiỉdhood dennatomyositỉs. Qin 
Exp Rheumatol 1990; 8: 198-200.

12. Ansell B. Is there a treatment íor the caỉdnosis oỉ juvenỉỉe 
dennatomyosicỉs? Br J Rhcumatol 1990; 29: 263.

Polyneuropathies
Ten patients with subacute demyelinatíng polyneuropathy 
obtained a beneGdal response to corticosteroid therapy.1 In 
one patient the response was initially slight, but became 
dramatic when azathioprine was added. Prednisone was 
gi ven in initial single daily dọses of 40 to 150 mg, undl 
dehnite dinical improvement vvas obtained, and íollovved 
by a single-dose altemate-day regimen. Cortìcosteroids are 
gẽnerallỹ considered to be òf little use in Guillain-Barré 
syndrome (see under Musculoskeỉetal and Nerve Disorders, 
p. 2406.1), vvhich usually occurs due to an acute 
inllammatory polyradiculoneuropathy. In chronic 
inílammatory demyelinating polyradiculoneuropathy 
(CIDP), corticosteroids are reported to be beneHđal,1-2 
although a revievv2 lound weak evidence to suppon this. 
Subacute demyelinating neuropathy appeared to be a 
distind and dlnically identifiable entity in vvhich conico- 
steroid therapy is indicated.1

1. Ob SJ. Subacute demyelinating polyneuropaihy Kỉponding to 
cortỉcosteroỉd treatment. Anh Ncuroi 1978; 35: 509-16.

2. Mehndlraita MM. Hughes RAC. Conicosterolds for chronỉc InOamm* 
atory demyelỉnatỉng polyradỉculoneuropathy. Avaỉiable in The 
Cochrane Oatabase oí Systematỉc Revievvs; ỉssue t. Chichesten John 
WUey; 2002 (accesscd 12/05/05).

Postoperative ocular inílammation
Corticosteroid eye drops are used to conưol the inOamm- 
atory response commonly seen after cataraa surgery; 
prednisolone is usually used but dexamethasone may be 
necessary ư the inllammation is severe.

Corticosteroids should only be used with care and for 
shon periods for topical control of postoperative ocular 
inOammation, as discussed on p. 103.3.

Pregnancy
Although some adverse eỉfects have been recorded and 
certain precautions need to be observed. the use of 
corticosteroids during pregnancy (see under Precautíons. 
p. 1619.1) is approprìate to promote letal maturatìon where 
there is a iisk of premature delivery (see Neonatal 
Respiratory Distress Syndrome, p. 1608.3). In addition, in 
those matemal conditíons serious enough to require 
systemic cordcosteroids the risk to both mother and 
offspring oỉ discontinuing therapy is often greater than that 
of corticosteroid use during pregnancy.

Psorìasỉs
T h e  m an a g e m e n t o í p so ria s is  is  d e sc rib e d  o n  p . 1 6 8 8 .1  
vvh e re  to p ic a ỉ c o rtìc o s te ro id s  a re  m e n tio n e d  am o n g  S rs t-  
lin e  ư e a tm e n ts . C o m b in a tio n  th e ra p y  u sin g  c o rtic o s te ro id s  
w ith  o th e r to p ic a l tre a tm e n ts , su c h  as c a ld p o tr io l o r 
ta z a ro te n e , m a y  b e  u se d  to  re d u c e  a d v e rse  e ữ e c ts a n d  
im p ro v e  e lS c a c y  o í b o th  d ru g s . 1

In tra le s io n a l in je c tio n  o í c o rtic o ste ro id s  h a s  b e e n  u se d  
fo r s m a ll lo c a lis e d . re c a ld tra n t p laq u e s o ỉ p so ria s is  b u t 
c a u tio n  is  re q u ứ e d  to  a v o id  s k in  a tro p h y  o r d e p ig m e n ta - 
d ọ n . 2 S y s te m ic  c o rtìc o s te ro id s  a re  n o t g e n e ra lly  re co m - 
m e n d e d , b u t h a v e  b e e n  u se d  ío r  s h o rt p e rio d s in  e x tre m e  o r 
ra re  c a se s; th e re  is  a  d s k  o f sy s te m ic  a đ ve rse  e ữ e c ts a n d  o ỉ 
re b o u n d  p so ria s is  o c c u rrin g  o n  sto p p in g  th e ra p y .

T o p ic a l c o rtic o s te ro id s  re m a in  th e  m a in s ta y  o f tre a tm e n t 
in  sc a lp  p s o ria s is , a lth o u g h  lo n g -te rm  tre a tm e n t is  n o t 
re co m m e n d e d ; th e  m o re  p o te n t c o rd co ste ro id s  a re  re se rv e d  
fo r a d u lt u s e .J

1. T toak DJ. Topical corticosteroid therapy ln psoiiasis vulgaris: update 
and new stnugiei. Ctttà 1999; Hc 315-18.

2. Menter A. Baiker JNWN. Psoriasiỉ ỉn practice. L aia t 1991; 338: 231-4.
3. van der Vleuten CIM. van de Keikhot PCM. Management of scalp 

psoriasÌE guidelines far cortlcosteroid tise in combination treatmenL 
Dtu ịí 2001; 61: 1593-8.

Pyoderma gangrenosum
A  sy ste m ic  c o rtic o s te ro id  is  o n e  o f th e  tre a tm e n ts  th a t is  
u s u a lly  trie d  in  p yo d e rm a  g an g re n o su m  (p . 1 6 8 8 .3 ). H ig h - 
d o se  o ra l tre a tm e n t o r in tra v e n o u s  p u lse  th e ra p y  m a y  b e 
n e e d e d  in it ia lly  to  in đ u c e  re m iss io n . 1-2 R e sp o n se  is  u s u a lly  
ra p id , b u t m a in te n a n c e  d o ses v a ry  c o n s id e ra b ly . H e a lin g  o ỉ 
s u p e rũ d a l g ra n u lo m a to u s p yo d e n n a  h a s o c c u rre d  a fte r 
in tra le s io n a l ũ ỊỈe c tio n  o i  tria m d n o lo n e , 3-4  o ra l d o ses o í 
p re d n iso lo n e , 3-4  a n d  a íte r  lo n g -te rm  to p ic a ỉ c o rtic o s te ro id s . 4

1. Reichrath J. et ai. TYeatment recommendaỉionỉ íor pyoderma 
gangrenosum: an evidence-based review of the lỉterature based on 
more ưun 350 patlents. J Am Acad Dermatoi 2005; 53: 273-83.

2. Brookỉyn T. tí  ai. Diagnosis and tm tm ent 0i  pyodenna gangrenosum. 
BMJ 2006; 333: 181-4.

3. Quỉmby SR. tí  aL SupexBdaỉ gnnulomaiouỉ pyodenna: dlxùcopatho 
lõgỉc spearum. Mayợ ơ bt Proc 1989r64: 37-43.

4. HardvHck N, Ceiio R. SuperBdal gnnulomatous pyoderau: a report of 
two cases. BrJữenrutíol 1993; 129:718-22.

Respiratory disorders
A lth o u g h  c o rtic o s te ro id s  h a v e  b e e n  u sed  in  th e  m an ag e- 
m e n t o f m a n y  ío rm s  o f re s p ữ a to ry  d iso rd e r, th is  u se  h a s 
ử e q u e n tly  b e e n  o n  a n  e m p ir ic a l a n d  u n c o n tro lle d  b a s is , a n d  
e v id e n c e  o ỉ b e n e fit is  o íte n  so m e w h a t m ix e d . T h u s , v v h ile  
a n  e s ta b lish e d  ro le  e x is ts  fo r c o rtic o s te ro id s  in  th e  
m a n a g e m e n t o f a s th rn a  (p . 1 6 0 0 .3 ), th e  a n te n a ta l 
p re v e n ú o n  o f n e o n a ta l re s p ira to iy  d is tie s s  sy n d ro m e  
(p . 1 6 0 8 .3 ), a n d  p ro b a b ly  in  c ro u p  (p . 1 6 0 3 .3 ) th e y  a re  n o  
lo n g e r u se d  in  a sp ira ú o n  sy n d ro m e s (p . 1 8 0 4 .2 ) an d  th e ừ  
ro le  in  in te r s t it ìa l lu n g  d iso rd e rs  (se e  p . 1 6 0 7 .1  an d  u n d e r 
S a rc o id o s is , p . 1 6 1 2 .2 ) a n d  in  a cu te  re s p ira to ry  d isư e ss  
sy n d ro m e  (p . 1 5 9 9 .3 ) is  u n c e rta in . O th e r d iso rd e rs  in  w h ic h  
th e y  h a v e  b e e n  tr ie d  w ith  v a ry in g  su c ce ss  in d u d e  
b ro n c h io lit is  (p . 1 6 0 1 .3 ), c h ro n ic  o b stru c tiv e  p u lm o n a ry  
d ise a se  (p . 1 6 0 3 .1 ), ỉa t  e m b o ỉism  sy n d ro m e , 1 a c u te  
e o s in o p h ilic  p n e u m o n ia 2  a n d  p u lm o n a ry  e o s in o p h ilia , 3 

d iữ u se  a lv e o la r h a e m o rrh a g e , 4 a n d  'ic e  h o c k e y  lu n g ' (d u e  
to  n itro g e n  d io x id e ) . 5

ỉ . Van Besouw J-P, Hỉnds CJ. Pat emboỉỉsm syndrome. Br J Hotp Hed 1989; 
42: 304-11.

2. Anonymous. Acute eosmophiỉic pneumonia. Lanat 1990; 335: 947.
3. Anonymoua. Puỉmonary eosinophilỉa. Lanatí 1990; 335: 512.
4. Metcaưjp, tí  ai. Cordcosteroids ãs adjunctỉve therapy íor dỉffuse alveoỉar 

hemocrtiage assodated with bone marrow transpúntatíon. Am J Med 
1994; 96: 327-34.

5. Aỉioaymous. Ice hockey lung: NOj poisoning. Lanat 1990; 335: ỉ 191.

Retinal vasculitis
In íla m m a tio n  o f th e  re t in a l b lo o d  v e sse ls (re t in a l v a s c u lit is ) 
u s u a lly  o cc u rs  a s a  íe a tu re  o f o c u la r d iso rd e n  su c h  a s E a le s  
d ise a se ; sy s te m ic  in fla m m a to ry  c o n d itìo n s su c h  as B e h q e t's  
d ise a se  (p . 1 6 0 1 .1 ), sa rc o id o s is  (p . 1 6 1 2 .2 ), a n d  m u ltip le  
sd e ro s is  (p . 9 9 6 .3 ); o r in íe c ú o n s  su c h  as h e rp e s  (p . 9 5 5 .2 ), 
tu b e rc u lo s is  (p . 2 1 0 .2 ), s y p h ilis  (p . 2 0 5 .2 ), a n d  to x o p la sm - 
o s is  (p . 9 2 4 .2 ). V a s c u la r sh e a th in g , o c d u s io n , m a c u la r 
o e d e m a , a n d  re t in a l h a e m o rrh a g e  c a n  o c c u r, a n d  sym p to m s 
o f re t in a l v a s c u lit is  in d u d e  p a in le s s  Io ss o ỉ V is io n , b lu rre d  
V is io n , D o a te rs , a n d  sc o to m a .u

In  th e  tre a tm e n t o ỉ n o n - in íe c tio u s  re tũ u d  v a s c u lit is , 
c o rtic o s te ro id s  a re  u se d  to  c o n tro l in H a m m a tio n  a n d  
p re v e n t lo n g -te rm  V is io n  lo s s . L o c a l tte a tm e n t b y  p e iio c u la r 
in je c tio n  m a y  b e  u se d  in  u n ila te ra l d ise a se  o r m o d e ra te  
in íla m tn a tin n ; im p ro v e m e n t u s u a lly  o cc u rs  in  2  to  3 vve e ks 
a n d  m a y  la s t fo r  u p  to  3 m o n th s . O ra l c o rtìc o ste ro id s  m a y  be 
re q u ire d  ío r  m o d e ra te  to  se v e re  b ila te ra l d ise a se  w ith  a 
m a tk e d  re d ụ c tìo n  in  v is u a l a c u ity , an d  im p ro v e m e n t m a y  
ta k e  3 to  4  w e e k s  to  a p p e a r. 1 O th e r im m u n o su p p re ssa n ts 
m a y  b e n e e d e d  ỉo r  v a s c u lit is  th a t is  u n re sp o n s iv e  o r 
in a d e q u a te ly  c o n tro lle d  b y  c o rtìc o s te ro id s , a n d  m ay  b e  u se d  
fo r th e ữ  c o rtic o s te ro id -sp a rin g  e ữ e c t w h e n  lo n g -te rm  
th e ra p y  is  re q u ire d . A z a th io p rin e  an d  d d o s p o rin  a re  m o st
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c o m m o n ly  u se d , b u t c y d o p h o sp h a m id e , m e th o ư e x a te , an d  
m y c o p h e n o la te  h a v e  a lso  b e e n  tr ie d . 1-2 A p p ro p ria te  
a n ti- in íe c t ív e  th e ra p y  c a n  d e a r re t ìn a l v a s c u ỉit ìs  a sso d a te d  

'w ith  in íe c t ío n , b u t c o rtìc o s te ro id s  m a y  be n eed ed  w h e re  
th e re  is  re s id u a l v a s c u lit is . 1

1. Wahoo RC, Ashmorc HD. Retỉnal vasculỉtỉs. Curr Opm Ophíhalmoỉ 200ỉ; 
14: 413r~I9.

2. Levy-Qarke GA, Nussenblatt R. Retinal vascuỉìtis. ỉnt ữphthahnoỉ Clin 
2005: 45 (2) ỉ 99-113.

Retoperítoneal Rbrosis
R e tro p e rito n e a l S b ro ã s 1*4  is  a  ra re  d ise a sé  th a t is  id io p a th ic  
in  m o st ca se s, b u t m a y  b e  se c o n d a ry  to  o th e r ca u se s , su ch  as 
m a lig n a n c y , in íe c t io n , re tro p e rito n e a l in ju r y , o r as an  
a d v e rse  e fie c t o ỉ a d ru g . F ib ro s is  a n d  in A a m u ia tio n  d cve lo p  
in  th e  re tro p e rito n e u m  re s u ltin g  in  a p e ri-a o rtic  m a ss ; o rg an  
in v o lv e m e n t c a n  c a u se  u rin a ry - tra c t o b stru c tio n , b o w e l 
d y s ỉu n c tio n , a n d  v e n o u s c o m p re ss io n . M o st p a tie n ts  
p re se n t w ith  d u U , p o o rly  lo c a lis e d  p a in  in  th e  b a c k . íla n k , 
o r ab d o m e n . P h y s ic a l m a n iíe s ta tio n s  in d u d e  h y p e rte n s io n , 
lo w e r e x tre m ity  o e d e m a , an d  v e n o u s th ro m b o e m b o lism .

T re a tm e n t in v o lv e s  re m o v a l o f a n y  e x te m a l cau se , 
p re se rv a tio n  o f re n a l íu n c tio n , a n d  su p p re ss io n  o f th e  
in A a m m a to ry  p ro c e ss . S u rg e ry  is  u sed  to  c o n lìrm  d ia g n o sis 
a n d  a lso  to  re lie v e  case s v v ìth  se v e re  u re te ra l o b stru c tio n .

C o rtic o s te ro id s  a re  th e  m a in s ta y  o f m e d ic a l th e ra p y , 
a lth o u g h  th e  o p tim a l d ose a n d  d u ra tio n  re m a in  to  b e 
e s ta b lish e d . T y p ic a l re g lm e n s s ta n  w ith  a h ig h  in it ia ] d ose o f 
p re d n iso n e  o r p re d n iso lo n e  (4 0  to  6 0 n ig  d a ily ) vvh ich  is  
th e n  g ra d u ạ lly  ta p e re d  o v e r 2  to  3 m o n th s to  a m a in ie n a n c e  
d o se  o f 5 to  lO m g  d a ily , an d  th e n  sto p p ed  a íte r  ]  to  2  

y e a rs . 1"4  D ise a se  re la p se  is  co m m o n  a íte r  sto p p in g  
c o rtic o s te ro id s . 1

Im m u n o su p p re ss iv e  d ru g s h a v e  b een  u se d  c ith c r  in  
u n re sp o n s iv e  c a se s , o r a s p a rt o ( a c o n ic o s te ro id -sp a rin g  
re g im e n ; 1-2 w h ile  n o  c o n ư o lle d  stu d ỉe s  h a v e  b e e n  d o n e , 
th e re  a re  a n e cd o ta l re p o rts  o f e ỉã c a c y  u sin g  a za th io p rín e , 
d d o s p o rin , c y d o p h o sp h a m id e , m e th o tre x a te , an d  m yco - 
p h e n o la te  m o íe t il. 1-4 C o lc h id n e  w ith  a  Io w - to  m o d e rate - 
d o se  c o rtic o s te ro id  fo r a  p ro lo n g e d  p e río d  h a s b e e n  re p o rte d  
to  b e  o f b e n e h t.4 T a m o xU e n  m o n o th e ra p y  h a s a lso  b een  
re p o rte d  to  b e  e ffe c tiv e , a lth o u g h  re s u lts  h a v e  b e e n  m ix e d . 1 

W h ile  so m e h a v e  sta te d  th a t its  p la c e  in  th e ra p y  h a s y e t to  
b e  d e Ễ n e d , 1,2 o th e is  c o n s id e r re p o rts  o f b e n e fit to  be 
c o n v in d n g  a n d  th a t it  is  a re la t iv e ly  sa íe  c h o ic e . 4 D e sp ite  a 
la c k  o ỉ d a ta , so m e h a v e  a d vo ca te d  th a t th e  u se  o ỉ im a tin ib  o r 
ritu x im a b  b e c o n n d e re d  w h e n  o th e r ư e a tm e n ts  h a v e  ía ile d  
o r p ro v e  p ip b le m a tic .4

1. Monev s. Idiopathic retroperitoneal ỉỉbrosis: prompt diâgnosis preserves 
organ hmatoQ. ơevt Oin J Mtd 2002; 49: 160-6.

2. vin  Botnmel EFH. Retroperitoneal ũbrosis. NethJMcd 2002; 60:231-42.
3. Vagỉỉo K tía ỉ. Rctropcritoncal ữbrosỉs: evoiving concepts. Rheum Dà ƠỜI 

NỜrtk Am 2QƠ7: 33: 803-17.
4. Swartz RD. Iđỉopaihỉc retroperitoneaỉ Rbrosis: a review of the 

pathogenesis and approaches to treatmeoL Am J Kidnry Dà 2009; 54: 
546-53.

Rheumaỉoid arthritis
S y s te m ic  c o rtic o s te ro id s  c an  p la y  a n  im p o rta n t ro le  in  th e  
m an a g e m e n t o ỉ ju v e n ile  id io p a th ic  a rth r it is  (p . 1 2 . 1 ) ; th e y  
m a y  b e  g iv e n  b y  in tra - a rt ic u la r  ũ ỹ e c tio n  in  o lig o a rth riõ s , 
a n d  to  c o n tro l d ise a se  ũ a re s , o r s y s te m ic a lly  in  m o re  
vv id e sp re ad  a n d  se v e re  d ise a se .

S ứ n ila r ly , in  a d u lt rh e u m a to id  a rth r it is  (p . 1 3 .2 ). 
c o rtic o s te ro id s  m a y  b e  ad d ed  to  D M A R D  th e ra p y  to  c o n tro l 
s y n o v itứ  o r p ro v id e  c o v e r w h e n  ch a n g in g  th e ra p ie s . s in ce  
th e y  p ro v id e  ra p id  sy m p to m a tìc  c o n ơ o l. T h e y  h a v e  b een  
sh o w n  to  re d u ce  th e  d e v d o p m e n t o ỉ jo in t  e ro s io n s , an d  in  
th e  sh o rt-te rm  th is  b e n e h tía l e ữ e c t o u tvve ig h s th e ứ  a d ve rse  
e fle c ts  o n  b o n e . S h o rt-  to  m o d e ia te -te rm  u se  o { sy ste m ic  
c o rtic o s te ro id ỉ (in  d o ses n o t e xc e e d in g  th e  e q u iv a le n t o f 
1 5 m g  o ỉ p re d n iso lo n e  d a iỉy ) is  th e re ío re  c o n sid e re d  
v a lu a b le . H o w e v e r, th e ir  a d v e ise  e ổ e c ts  m e an  th a t lo n g e r 
te rm  u se  c a n n o t b e  ju s t if ie d . In tra - a r t ic u la r  in je c tio n  is  
re co m m e n d e d  ỉo r  a cu te  d ise a se  O a re s, p a rtic u la r ly  w h e n  
co m b in e d  w ith  a g g re sá v e  D M A R D  th e ra p y .
R e íe re n c e s .
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Rhinitìs
F o r a  b r ie í d e sc rip tio n  o f rh in it ìs  a n d  a d isc u ss io n  o í its  
m an a g e m e n t in d u d in g  th e  u se  o ỉ c o rtic o s tc ro id s , see

p . 6 1 2 .1 . R e v ie w s I J  in d u d in g  a sy s te m a tic  re v ie w ,' ío u n d  
th a t in ư a n a s a l c o rtic o s te ro id s  p ro d u ce d  g re a te r r e lie ỉ o ỉ th e  
n a sa l sym p to m s o f a lle rg lc  rh in it is  th a n  o ra l a n tih is ta m in e s . 
a n d  th e re  w a s n o  d U íe re n c e  b e tw e e n  th e  tw o  ữ e a tm e n ts  in  
r e lie ỉ a i  e y e  sy m p to m s. C o m m o n ỉy  u sed  n a sa l sp ra y s  a p p e a r 
to  h a v e  s im iía r e ffic a c y  a n d  a d v e rse  e ffe c t p ro B le s ,’  a n d  
c h o ic e  o ỉ th e ra p y  is  p ro b a b ly  in A u e n ce d  b y  o th e r ía a o rs  
in d u d in g  co st3 a n d  p a tie n t p ie ỉe re n c e . 4

1. Weiner JM. tt al. Intnnasal cotdconeroids venus oral H| recepns 
anagoniss in atlngic rbinitỉs lynrautic reríew ot nndomisnl 
conữollcd nials. BMJ 1998: 317: 1624-9.
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Sarcoidosis
S a rco id o s ỉs  is  a d iso rd e r in v o lv ù ig  th e  d e ve lo p m e n t o f 
m u ltip le  g ra n u lo m a s in  a v a rie ty  o f o rg a n s, w h ic h  m ay  
su b se q u e n tly  re s o lv e  o r p ro g re ss to  c h ro n ic  tĩb ro s is .' T h e  
d ise a se  is  ừ e q u e n tỉy  a sy m p to m a tic , an d  s in c e  it  u s u a lly  
re g re sse s sp o n ta n e o u sly  e stim a tin g  th e  in d d e n c e  is  d iít ic u lt , 
b u t it  a p p e ars to  v a ry  c o n s id e ra b ly  ìn  d iííe re n t c o u n trie s . It  
is  m o st o fte n  se e n  in  y o u n g  a d u lts  a n d  is  s lig h tly  m o re  
co m m o n  in  te m a le  th a n  m a le  an d  in  b la c k  th a n  vvh ite  
p a tie n ts .

A Jm o st a n y  o rg an  c an  b e a ííe c te d . b u t m a n iỉe s ta tìo n s  in  
ly m p h  n o d e s. Iu n g s , s k in . jo in ts , an d  e y e s a re  co m m o n . 
L y m p h a d e n o p a th y , so m e  d e cre a se  in  p u lm o n a ry  (u n c tio n , 
d ỹ sp n o e a . a n d  cõ u g h  m ay  m a rk  lu n g  an d  ly m p h  n o d e 
in v o lv e m e n t. S k in  m a n ile s ta tio n s  in c lu d e  e ry th e m a  
n o d o su m , m a c u la r o r p a p u la r le s io n s  d u e  to  g ra n u lo m a  
(o rro a tío n  in  th e  s k in . a n d  v io la c e o u s p la q u e s o n  h n g e rs , 
n o se . e a rs , an d  c h e e ks k n o w n  a s lu p u s  p e m io . A rth ro p a th y , 
w ith  p a in ĩu l jo in t  sw e llin g s . m ay  b e a sso d a te d  vv ith  
e ry th e m a  n o d o su m  a n d  íe v e r  in  a cu te  p re se n ta tio n s ; b o n e  
le s io n s  a re  m o st com m oa  in  ỉỉn g e rs  an d  to e s. In v o lv e m e n t 
o f th e  n e rv o u s  System  m a y  be p a rtic u la r ly  d iffic u lt  to  
d iag n o se  b e cau se  o f its  p ro te a n  m a n iỉe s ta tio n s . In v o lv e -  
m e n t o ỉ th e  e y e s ís  u s u a lly  m an U est a s u v e itis  a lth o u g h  
o th e r sym p to m s in d u d e  k e ra to c o n ju n c tiv itis  s íc c a . S ym p to - 
m a tic  d ise a se  in v o lv in g  th e  g a s tro in te s rin a l t r a a . liv e r , 
p a n c re a s , h e a rt , o r k id n e y s  is  ra re , a lth o u g h  a sy m p to m a tic  
in v o lv e m e n t m ay  o c c u r.

In  a d d itio n  to  sym p to m s d ire c tly  d u e  to  th e  d ise a se . 
s a rc o id o s is  is  o íte n  a s so d a te d  w ith  h y p e rc a lc a e m ia  
(p . 1 7 7 6 .1 ) a n d  h y p e rs e n s itiv ity  to  th e  e ừ e c ts o ( v ita m in
D . O th e r b io c h e m ic a l a b n o rm a litie s  in c lu d e  ra ise d  se ru m  
c o n c e n tra tio n s  o f a n g io te n s in -c o n v e rtin g  e n zym e  (A C E ), 
an d  th e re  a re  a b n o rm a litie s  o f som e a sp e c ts o f im m u n e  
ỉu n c tio n .

D ia g n o s is o f sa rc o id o s is  is  p ro b le m a tic  b e cau se  o f its  
m u ltip le  m a n iíe s ta tio n s  a n d  th e  ía c t th a t it  is  so  o fte n  
d in ic a lly  s ile n t. I t  is  o ỉte n  d e te d e d  b y  a c d d e n t, w h e n  
ra d io g ra p h y  ứ  p e río rm e d  ío r  o th e r re a so n s , b u t b io p sy  is  
o fte n  n e e d e d  to  h e lp  c o n firm  th e  d ise a se . T h e  K v e im  te s t in  
v v h ic h  á n  a n d g e n  d e riv e d  fro m  p a ú e n ts w ith  sa rc o id o s is  (se e  
p . 2 5 3 8 .3 ) is  g iv e n  in tra d e rm a lly  an d  p ro d u ce s a d e la ye d  
re a c tio n  in  p a tíe n ts  v v ith  th e  d ise a se , is  n o w  ra re ly  u sed  
b e cau se  o f its  p e rc e iv e d  la c k  o f p re d s io n , a lth o u g h  so m e s t ill 
c o n s id e r it  u s e íu l.2

Treatm ent. A sy m p to m a tic  d ise a se  re q u ire s  n o  th e ra p y . 
a n d  s in c e  sp o n ta n e o u s re m iss io n  c an  o c c u r, c o rtic o s te ro id s , 
w h ic h  a re  th e  u su a l th e ra p y , 1-3 a rc  g e n e ra lly  re se rv e d  fo r 
p a tie n ts  in  w h o m  th e  d ise a se  a ffe c ts  th e  h m c tio n  o ỉ a  v ita ỉ 
o rg a n  o r ío r  p a ú e n ts  w ith  h y p e rc a lc a e m ia . N S A ID s a lo n e  
m a y  b e  a d e q ũ a te  to  c o n tro l th e  fe v e r a n d  a rth ro p a th y  o ỉ 
a cu te  d ise a se . w h e re  co rú co ste ro id s  a re  caU ed  ío r  a ty p ic a l 
o ra l re g im e n  is  p re d n iso lo n e  o r p re d n iso n e  3 0  to  4 0  m g 
d a ily . th e  d o se  b e in g  re d u ce d  a fte r se v e ra l w e e k s a s th e  
p a tie n t im p ro v e s . 1' 4 T h e ra p y  sb o u ld  b e c o n tin u e d  (a t th e  
m in im u m  e ỉỉe c t iv e  m a in te n a n c e  d o se ) ỉo r  6  to  2 4  m o n th s 
b e ỉo re  a n y  a tte m p t is  m ad e  to  w ith d ra w  i t . 3 A lte m a te -d a y  
d osage h a s  b e e n  su g g e ste d . w ith  4 0  m g e v e ry  o th e r d a y  as 
in it ia l th e ra p y ,7 a n d  5 to  lO m g  e v e ry  o th e r d a y  as 
m a in te n a n c e .*  T h e re  is  so m e  e v id e n c e ’  Chat re la p se  m a y  be 
m o re  lik e ly  a fte r w ith d ra w a l o f c o itic o s te ro id s  th a n  in  
p a tie n ts  w h o  do n o t re c e iv e  c o rtic o s te ro id  th e ra p y , b u t th is  
m a y  s im p ly  re f le a  th e  n a tu ra l co u rse  o ỉ d ise a se  in  th is  
g ro u p . H ig h e r in it ia l d o se s o f 6 0  to  8 0  m g d a ily  o ỉ p re d n iso n e  
a re  g e n e ra lly  u se d  in  c a rd ia c  s a rc o id o s is , a lth o u g h  
c o n tro v e rsy  e x is ts  a s to  th e  d in ic a l e ỉh c a c y  a n d  o p tũ n a l 
d ose an d  d u ra tio n  o f c o rtic o s te ro id s . T re a tm e n t h a lts  
p ro g re ss io n  a n d  im p ro v e s s u rv iv a l. b u t it  d o es n o t re d u ce  
th e  in d d e n c e  o f v e n tr ic u la r a rrh y th m ia s . 10 In  p u lm o n a ry  
d ise a se . o ra l c o rtic o s te ro id s  c a n  h a v e  b e n e ã d a l e ổ e c ts  o n  
sy m p to m s, d ie s t X - ra y , a n d  sp ứ o m e try  re s u lts  in  th e  sh o rt 
te rm  (u p  to  a b o u t 2  y e a rs ) an d  m ay  b e u se d  in  p a tie n ts  v v ith  
P ro g re ss iv e  d ise a se  o r s ig n ih c a n t sy m p to m s. H o w e v e r, th e re  
is  lit t le  e v id e n c e  o f im p ro v e d  lu n g  h in c tio n  a n d  th e  lo n g - 
te n n  e ffe c ts  o n  d ise a se  p ro g re ss io n  a re  u n c e n a in .3- "  
In h a le d  c o rtic o s te ro id s  h a v e  a lso  b e e n  in v e s tig a te d  fo r 
b o th  in it ia l an d  m a in te n a n c e  th e ra p y  in  p u lm o n a ry

sarcoidosis; they are not considered to be of signihcant 
beneht although they may have a role in symptomatic 
relỉeỉ oỉ cough in a subgroup oỉ patients.3 In patients with 
ocular disease corticosteroid drops and ointment are used 
ỉor anterior u v e itis; resistant cases, OI padents with posteríor 
uveitis, require systemic corticosteroids.1 Skin lesions 
usually respond to corticosteroids but the hỉgh doses that 
may be required ỉor suppression oỉ lupus pemio may 
produce changes in appearance as dìsũguring as the 
disease.4

Other drugs have occasionally been used in sarcoidoỉis 
but are very much second-line. In patients in whom 
cortícosteroids are not eữecdve or not tolerated cytotoxic 
immunosuppressants have been gỉven, with variable 
resuits.1'3’4-4-4 Methoưexate has perhăps been most useíul, 
having been íound to be eííective in low oral doses (up to 
15 mg weekly) in reừactory disease;1-3’12 corticosteroid- 
sparing eữects may be evident after 6 months.* Azathiopiine 
has been used for severe reừactory cases.6 Results with 
ddosporin have been variable,8 although there are reports 
of response in reíraaory skin lesions and optic neuropathv.1 
Toxidty and concems about cardnogenesis limit the use of 
chlorambudl and cydophosphamide.1'4 The antimalarials 
have also been tried as adịuncts or altematives to 1 corticosteroid therapy,6 and may be useỉul for skin disease 

! and hypercalcaemia.8 Potential ocular toxidty is a concern, 
ị hovvever, and although hydroxychloroquine may be Itss 

oculotoxic than chloroquine,* regular ophthalmologii al 
assessment is recommended.6 .Other reports of beneCt in 
cutancous sarcoidosis ha ve involved allopurinol,13 thalido- 
mide,14 and ưanilast.15 while there is report oí response to 
melatonin in 2 patients with retranory sarcoidosis 16 
InAiximab and pentoxiíylline have also shovvn promising 
results.*
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Sciatica
F o r m e n tío n  o f th e  u se  o f e p id u ra l c o rtic o s te ro id  in je c tio  1S 
to  ư e a t s d a tic a , an d  d o u b ts a b o u t th e  e x te rn  o í b e n e h t, s :e  
A d m in is tra tio n , E p id u ra l R o u te , p . 1 5 9 8 .3 .

Sclerìtìs
S d e ritis  an d  e p is d e rit is  a re  in íla m m a to ry  d ise a se s o ỉ t ỉ e 
s c le ra  o fte n  a sso d a te d  w ith  v a rio u s  sy s te m ic  d ise a st s. 
E p is c le r itis  te n d s to  b e a  b e n ỉg n  su p e rh d a l c o n d itio n  b  Ít 
tre a tm e n t c an  b e d ilũ c u lt an d  it  te n d s to  re c u r. T h e  u se  >f 
to p ic a l c o rtic o ste ro id s  a n d  to p ic a l N S A ID s a re  so m e tim e s >í 
te m p o ra ry  b e n e h t. S d e r it is  is  a ra re r m o re  d e e p -se a ttd  
in O a m m a tio n . In it ia l ư e a tm e n t o f n o n -n e c ro tis in g  s d e r i: is 
is  v v ith  N S A ID s ; h ig h  d o se  sy s te m ic  c o rtic o s te ro id s  (u su a l y  
o ra l p re d n iso n e  o r p re d n iso lo n e  6 0  to  8 0  m g  d a ìly ) h a ' e  
b e e n  u se d  s u c c e s s íu lly  in  m a n y  p a tie n ts  u n re sp o n siv e  o  
N S A ID s . 1-2  ư  n e c e ssa ry . to  re d ũ c ẽ  a n y  a tte n d a n t a d v e r e  
e ữ e c ts , c o rtic o s te ro id s  h a v e  b e e n  g iv e n  b y  o rb ita l A o  ir  
in ]e c tio n  (m e th y lp re d n ìso lo n e  a ce ta te  4 0  m g )‘ o r a t a 
re d u ce d  sy s te m ic  d o sag e  w ith  a n  a d d itio n a l ũ n m u n o su  I- 
p re ss a n t su c h  as d d o s p o rin , m e th o ơ e xa te , cyd o p h o sp u - 
a m id e , o r a z a th io p rin e . 3 Im m u n o su p p re ssa n ts m a y  a iso  l e  
o í v a lu e  a lo n e  in  se v e re  o r u n re sp o n s iv e  d ise a se . 4 It  h  is 
b e e n  su g g ested  th a t in ư n u n o su p p re ssa n t th e ra p y  sh o u ld  I  e  
th e  in it ia l c h o ic e  in  n e c ro tis in g  s d e r it is , a s th e ra p e u t c  
ía ilu re  is  v e ry  co m m o n  v v ith  le s s  a g g re ss ive  re g im e n s . 4
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Scleroderma
C o rtic o s te ro id s  m a y  b e  u s e íu l ỉo r  th e  ĩĩia n a g e m e n t o ỉ 
sd e ro d e rm a  (p . 1 9 3 8 .3 ), b u t m u st b e  u se d  w ith  c a re  b e cau se  
o f th e  r is k  o f e x a c e rb a tin g  re n a l a n d  o th e r p ro b le m s.

Seborrhoeic dermatitis
T o p ic a l c o rtic o s te ro id s  a re  u se d  w ith  a n  im ìd a z o le  a n tiíu n -  
g a l in  th e  m a n a g e m e n t o f s e b o rrh o e ic  d e rm a titis  
(p . 1 6 8 9 .1 ).

Septic shock
T h e  ro le  o f c o rtic o s te ro id s  in  se p tic  sh o ck  (se e  u n d e r 
S e p tìc a e m ia , p . 2 0 3 .2 ) h a s b een  c o n tro v e rs ia L . E a r lv  stu d ie s  
re p o rte d  b o th  b e n e h d a l1 a n d  d e trim e n ta l2 e ữ e c ts , b u t 
c o rtic o s te ro id s  w e re  c o n ỉid e re d  in e S e c tìv e 2-3 a n d  lik e ly  to  
w o rse n  se c o n d a ry  in íe c t io n .4 ' 6 M o re  re c e n tly , su p p le m e n ta l 
c o rtíc o s te ro id s  h a v e  b e e n  su g g ested  to  b e  b e n e & d a l in  
p a tie n ts  w ith  e s ta b lish e d  se p tic  sh o ck  w h o  h a v e  a d re n a l 
in s u ffid e n c y . 7 H o v v e v e r, th e ir ro u tin e  u se  in  se p tic  sh o ck  is  
n o t re co m m e n d e d * a n d  a  sy ste m a á c  re v ie w ’  c o n d u d e d  th a t 
s h o rt-c o u rs e  h ig h -d o s e  c o rtic o s te ro id s  d id  n o t a lte r  
m o rta lity  ra te s  in  se v e re  se p s ỉs  a n d  se p tìc  sh o c k , a n d  th a t 
c u rre n t e v id e n c e .d id  n o t s u p p ò rtth e ir u se . H o w e v e r, m e ta - 
a n a ỉy se s  a n d  re v ie w s , ' 11 su g g est th a t lo n g e r c o u rse s  (5  to  11 
d a y s ) o f lo w -d o se  c o rtic o s te ro id s  m ig h t re d u c e  m o rta lity , 
e sp e d a lly  in  th o se  w ith  va so p re sso r-d e p e n d e n t se p tic  
sh o c k .
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Sickle-cell disease
A  s tu d y 1 h a s  su g g e ste d  th a t a sh o rt e o u rse  o f h ig h -d o se  
m e th y lp re d n is o lo n e  m ig h t b e a u s e íu l a d ju n c t in  c o n tro llin g  
p a ịn  in  s ic k le - c e ll c r is is  (p . 1 1 .1 ). H o w e v e r, th e  u se  o f 
c o rtic o s te ro id s  in  s ic k le -c e U  d ise a se  i ỉ  p ro b le m a tic  a p a n  
h o m  th e  u s u a l a d v e rse  e ííe c ts , in d u d in g  th e  r is k  o f 
e x a c e rb a tin g  u n d e rly in g  in íe c t io n , c o rtic o s te ro id  th e ra p y  
h a s b e e n  re p o rte d  to  p ro v o k e  s ic k le - c e ll c r is is  in  p a tie n ts  
v v ith  s ic k le  c d ise a se — se e  u n d e r P re c a u tio n s , p . 1 6 1 9 .2 .

1. GriAin TC, tí ai. High-dose intravenous methylprednisolone therapy ỉor 
pain ỉn điỉldren and adolescems with sickle cell disease. N Bn$l J Med 
1994: 330: 733-7.

skin disorders
F o r so m e g u id e lin e s  to  th e  u se  o f to p ic a l a p p lic a ú o n  o f 
c o rtic o s te ro id s  in  s k in  d iso rd e rs , se e  u n d e r A d m in is tra tio n , 
p . 1 5 9 9 .2 . F o r  d ỉsc u s s io n  o f th e  u se  o f c o rtic o s te ro id s  in  
in d iv id u a l s k in  d iso rd e rs  see  u n d e r th e  re le v a n t h e a d in g s in  
th is  s e c tio n .

SoH-tíssue rheumatism
S o h -tis su e  rh e u m a tism  (p . 1 4 .2 ) in d u d e s  se v e ra l c o n d itio n s  
a h e c tin g  te n d o n s , lig a m e n ts , m u sd e s , ỉa s d a , an d  jo in t  
c a p su le s ; so m e  Ie s io n s  m ay  re sp o n d  to  lo c a l in je c tio n s  o f 
c o rtic o s te ro id , o íte n  g iv e n  w ith  a  lo c a l a n a e s th e tic . In  th e  
tre a tm e n t o f sh o u ld e r p a in , in tra - a rt ic u la r in ịe c tìo n  o f 
tr ìa m d n o lo n e  a c e to n id e  w a s c o n s id e re d  to  b e  su p e rio r to  
p h y s io th e ra p y  fo r  re d u d n g  p a in  in  th e  s h o rt- te rm . 1 

In je c t io n  o£ c o rtic o s te ro id s  b e lo w  th e  p o in t w h e re  th e  
d a v id e  jo in s  th e  sh o u ld e r b la d e  (su b a c ro m ia l in je c tio n ) 
m a y  b e  s u p e rio r to  p la ce b o  fo r ro ta to r c u ff d ise a se , as m ay  
im ra - a rt ic u la r  in je c t io n  fo r a d h e s iv e  c a p s u litis . 2 O n e  m e ta - 
a n a ly s is 3 fo u n d  th a t su b a c ro m ia l in je c tio n  p ro d u ce d  d o se 
d e p e n d e n t b e n e flt ÍOT u p  to  9  m o n th s in  sh o ú ld e r p a in  
a sso đ a te d  w ith  ro ta to r c u ff te n d in it is , w ith  a  n u m b e r- 
n e e d e d -to -tre a t o f b e tw e e n  1 .4  a n d  2 .2 ; th e re  w a s so m e 
e v id e n c e  th a t h ig h e r d o ses (5 0  m g  e q u iv a le n t o f p re d n iso n e

o r g re a te r) w e re  m o re  e ữ e c tiv e . H o w e v e r, th e re  h a s b e e n  
co n c e m  o v e r a c c u ra c y  o f n e e d le  p la c e m e n t, an d  th e  sc a n ty  
e v id e n c e  to  g u id e  a e a tm e n t. 2-4  T h e re  ìs  a lso  lim ite d  
e v ỉd e n c e  th a t o ra l c o rtic o s te ro id s  m a y  p ro d u ce  im p ro v e - 
m e n t in  p a in  a n d  m o b ility  in  p a tie n ts  w ith  a d h e s iv e  
c a p s u litis  (fro z e n  s h o u ld e r), b u t th is  ứ n p ro v e m e n t m a y  n o t 
la s t b e y o n d  6  w e e k s .’  In  la te ra l e p ic o n d y liá s  (te n n is  e lb o v v ), 
lo c a l in je c tío n s  o ỉ tria m d n o lo n e  a ce to n id e  w ith  lo c a l 
a n a e sth e tic  im p ro v e d  sh o n -te n n  o u tco m e s su ch  a s p a in  an d  
d is a b ility , a lth o u g h  lo n g -te rm  re s u lts  ía v o u re d  p h y s io th e r-  
a p y . 6 A n o th e r s tu d y  lo u n d  th a t sh o rt- te rm  b e n e fit w ith  
c o rtic o s te ro id  in je c á o n  ỉo r  e p ic o n d y lit is  w a s p a ra d o x ic a lly  
re v e rse d  a fte r 6  w e e k s , im p ly in g  th e  n e e d  fo r c a u tio n . 7 

E v id e n c e  a p p e ars to  su p p o rt th e  u se  o f c o itic o s te ro id s  su c h  
as b e ta m e th a so n e  a n d  m e th y lp re d n is o lo n e , v v ith  lo c a l 
a n a e s th e á c . in  tr ig g e r fin g e r . 4 In  c o n tra s t, n o  b e n e S t h a s 
b e e n  ío u n d  in  A c h ỉlle s ' te n d in o p a th y .4  In  c a rp a l tu n n e l 
sy n d ro m e , in je c tio n  o f c o rtic o s te ro id s  p ro d u ce s sh o rt te rm  
b e n e h t b u t h a s n o t b e e n  sh o w n  to  p ro d u ce  b e tte r re s u lts  
th a n  o th e r tre a tm e n ts  su  c h  a s sp lin tín g  in  th e  lo n g e r te rm .s 
C o n ce m s h a v e  b e e n  e xp re ssẽ d  a b o ũ t th e  la c k  o f good 
stu d ie s  to  su p p o rt th e  u se  o f c o rtic o s te ro id s , 2-4  a n d  so m e 
h a v e  su g g ested  th a t in  te n d in o p a th ie s , th e y  b e re se rv e d  fo r 
c h ro n ic  in ju r ie s . a n d  th a t sh o n - o r m o d e ra te -a ctin g , so lu b le  
p re p a ra ú o n s b e u se d .4  T e n d o n  ru p tu ie  a íte r  lo c a l c o rtíc o -  
ste ro id  in je c tio n  m a y  o c c u r. 4
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Spinal cord and head inịury
S p in a l co rd  in ju r y  u s u a lly  cau se s s ig n ỉh c a n t d is a b ility  
a ris in g  h o m  e ith e r p a rtia l o r to ta l p a ra ly s is . T h e  d e g re e  o f 
d is a b ility  a n d  o rg a n  d y s h in c tio n  is  d e te n n in e d  b y  th e  sp in a l 
Ie v e l o f th e  in ju r y , a n d  w h e th e r se v e ra n c e  o f th e  c o rd  is  
co m p le te  o r n o t. P a tie n ts  w dth  le s io n s  a t th e  le v e l o f th e  
ío u rth  c e rv ic a l v e n e b ra  a n d  a b o ve  w ill a lm o st c e rta in ly  
h a v e  re s p ira to ry  p ro b le m s o r đ ia p h ra g m  p a ra ỉy s is , re q u irin g  
v e n t ỉla tio n . S p in a l sh o c k  o cc u rs  a lm o st in v a ria b ly , re s u ltin g  
in  h y p o te n s io n  a n d  re d u c e d  re n a l p e ríu s io n , w h ic h  m ay  
cau se  re n a l ta ilu re . P a tie n ts  a re  a lso  a t r is k  fo r a cu te  
re s p ira to ry  d isư e ss  sy n d ro m e  (p . 1 5 9 9 .3 ) a n d  th ro m b o e m - 
b o lism  (p . 1 2 7 3 .2 ). L e s io n s  a b o v e  th e  f if t h  th o ra d c  v e rte b ra  
m ay  c a u se  a u to n o m ic  d y s re ũ e x ia  w h ic h  re s u lts  in  a 
p o te n tia lly  U íe -th re a te n in g  ris e  in  b lo o d  p re ssu re , re q u irin g  
th e  u se  o f a n tih y p e tte n s iv e s . 1

N e u ra l tissu e  ìn  th e  sp in a l co rd  c a n n o t re g e n e ra te  an d  
d am ag e is  c o n sid e re d  p e rm a n e n t; h o w e v e r, som e le sse n in g  
o f d is a b ility  is  p o ss ib le  v v ith  re h a b ilita tio n . O n e  o f th e  m a in  
a im s in  th e  m an a g e m e n t o ỉ sp in a l co rd  ũ ý u rie s  is  to  
m in im is e  se c o n d a ry  d am ag e h o m  h y p o x ia , h y p o p e rtu s io n  
an d  in ỉla m m a tio n . R e su lts  o f a  m u ltic e n tre  p la ce b o - 
c o n tro lle d  stu d y  in  th e  U S A 2 in d ic a te d  th a t h ig h -d o se  
in ư a v e n o u s  c o rtic o s te ro id s  re s u lte d  in  im p ro v e m e n ts in  
n e u ro lo g ic a l (u n c tio n  i ỉ  g ỉv e n  v v ith in  8  h o u rs  o f sp in a l co rd  
in ju r y . M e th y lp re d n iso lo n e  w a s g iv e n  in  a n  in it ia l d o se  o ỉ 
3 0 m g /kg  to llo vve d  b y  5 .4 m g /k g  p e r h o u r fo r 2 3  h o u rs . A  
su b se q u e n t stu d y  ỉo u n d  th a t a lth o u g h  th is  re g ũ n e n  w a s 
a d e q u a te  if  b eg u n  v v ith in  3 h o u rs  o i  in ju r y , b e tte r re s u lts  
w e re  o b ta in e d  b y  c o n tứ iu in g  m e th y lp re d n iso lo n e  fo r 4 8  
h o u rs  in  p a tie n ts  in  w h o m  th e ra p y  co m m en ced  3 to  8  h o u rs  
a h e r in ju r y . 3-4 T h e  la x a ro id  t ir ila z a d , g iv e n  fo r 4 8  h o u n . h ad  
so m e b e n e íìt in  th is  s tu d y , a lth o u g h  it  w a s  le ss  e ữ e c tiv e  th a n  
4 8  h o u rs  o i  tre a tm e n t w ith  m e th y lp re d n is o lo n e  in  th e  d o ses 
u se d . In  c o n tra s t, a  sy ste m a d c  re v ie w  ỉo u n d  th a t h ig h -d o se  
m e th y lp re d n is o lo n e  d id  n o t im p ro v e  n e u ro lo g ic a l íu n c tio n  
in  p a tie n ts . an d  m ig h t p o te n tìa lỉy  h a v e  a  d e le te rìo u s  c ííe c t . 5 

A n o th e r re v ie w  ía ile d  to  fin d  a n y  b e n e ã t h o m  th e  u se  o ỉ 
g a n g lio s id e s .4

T h e  lo n g e r-te rm  m an a g e m e n t o f sp in a l co rd  in ju r ie s  h a s 
b e e n  re v ie w e d L 7

M a n ag e m e n t o i  ơ a u m a tic  h e a d  in ju r y  p o ses s im ila r 
p ro b le m s a n d  r is k s  to  th o se  o í  sp ú ia l co rd  tra u m a . T h e  
e h e c ts  o f c o rtic o s te ro id s  o n  m o rta lity  in  a cu te  tra u m a d c  
h e a d  in ju r y  h a d  b e e n  u n d e a r, u n t ìl a n  in te m a tìo n a l 
ra n d o m ise d  s tu d y  in  1 0 0 0 8  a d u lts  fo u n d  th a t th e  r is k  o f 
d e a th  h o m  a ll c a u se s v v ith in  2  vveeks* o r 6  m o n th s’  oi

L

á g n ih c a n t h e a d  in ju r y  w a s h ig h e r in  th e  g ro u p  g iv e n  
m e th y lp re d n iso lo n e  co m p are d  v v ith  p la c e b o . T h e re  is  litd e  
e v id e n c e  th a t t íiila z a d  is  o f a n y  v a lu e  in  a cu te  tra u m a tíc  
b ra in  in ju r y , 10-“  n o r fo r o th e r in te rv e n tìo n s  th a t h a v e  b e e n  
su g g ested  !o r  th is , in c lu d in g  b a rb itu ra te s , 12 c a lò u m - 
c h a n n e l b lo c k e rs  su c h  a s n im o d ip in e  (o th e r th a n ' p e riia p s  
in  a  su b g ro u p  o ỉ p a tie n ts  w ith  su b ã ra c h n o id  h a e m o iĩh a g e —  
se e  a lso  p . 1 4 5 5 .3 ) ,13 C e n tra l s tũ n u la n ts  s u c h  a s 
m e th y lp h e n id a te  o r th e  a m íe ta m in e s , 14 in h ib ito rs  o f 
g lu ta m ate  n e u ro tra n s m ỉs s io n , 13 o r h y p e rv e n tíla tío n  o r 
h y p e rb a ric  o x y g e n  th e ra p y . 16-17 P ro g e ste ro n e  is  u n d e r 
in v e s tìg a tìo n .la•1 , M a n n ito l is  w id e ly  u se d  a h e r se v e re  h e ad  
in ju r y  to  re d u c e  in tra c ra n ia l p re ssu re  (p . 1 2 7 1 .3 ), b u t 
e v id e n c e  h o m  ra n d o m ìse d  s tu d ỉe s  is  lim ite d  an d  it  is  u n c le a r 
w h e th e r m a n n ito l th e ra p y  h a s  a n y  e ỉỉe c t o n  d e a th  o r 
d is a b ility .20
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Spondỵloaríhropơthies
In tra - a r tíc u la r in je c tío n s  o f c o rtíc o s te ro id s  h a ve  b e e n  g iv e n  
in  a n k y lo s in g  s p o n d y liú s  (se e  S p o n d y lo a rth ro p a th ie s , 
p . 1 4 .3 )!

Systemic lupus erythematosus
S y s te m ic  lu p u s  e ry th e m a to su s (S L E ) is  a n  a u to -im m u n e  
d ise a se  o f c o m p le x  a e tío lo g y  c h a ra a e r is e d  b y  a u to a n tíb o - 
d ie s  th a t p a rtiá p a te  in  th e  m e d ia d o n  o f tis s u e  d am ag e 
a ữ e c tìn g  jo in t s , s k in , k id n e y , C N S , a n d  o th e r o rg a n s. I t  is  fa r 
m o re  co m m o n  in  w o m e n  th a n  in  m e n , th e  e v id e n c e  
su g g e stìn g  th a t m a le  h o rm o n e s h a  ve  a  p ro te c tív e  e ffe c t, an d  
p e a k  o n se t is  u s u a lly  in  w o m e n  in  th e ir  20$  an d  3 0 s .

T h e  co m m o n e st sy m p to m  in  p a tìe n ts  w ith  S L E  Ỉ ỉ  
a rth ra lg ia  o r a r t h r it ís ; ta tíg u e , le v e r , vve ig h t lo s s , ra sh e s 
(c h a ra c te ris tíc a lly  a  so -c a lle d  ‘ b u tte iA y  ra s h ' o n  th e  ch e e ks 
a n d  b n d g e o ỉ th e  n o se ), C N S  in v o lv e m e n t in d u d in g  
p e rso n a ỉity  c h a n g e s , a n a e m ia , n e p h ritís , an d  p u lm o n a ry  
sym p to m s (n o ta b ly  p le u ris y ) a re  a lso  h e q u e n t, w h ile  o th e r 
sym p to m s in d u d e  m y a lg ia , a lo p e d a , R a y n a u d 's  sy n d ro m e , 
c o n v u ls io n s , co m a , s tro k e , p n e u m o n id s , p e ric a rd it is , 
m y o ca rd ld s w ith  ta c h y c a rd ia , le u c o p e n ia , th ro m b o cy to p e - 
n ia , c o a g u la d o n  d iso rd e rs  (b o th  th ro m b o sis an d  h a e m o ư - 
h a g e ), h e p a to m e g a ly , sp le n o m e g a ly , a n d  lym p h a d e n o - 
p a th y . T h ro m b o tic  sy m p to m s an d  re c u rre n t m is c a rria g e  
m a y  re p re se n t a n  'a n tip h o sp h o lip id  a n tíb o d y  sy n d ro m e '
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d u e  to  a n tib o d ie s  a g a in s t p h o sp h o lip id s . w h ic h  o cc u rs  in  
a b o u t a  th ird  o f a lỉ p a tie n ts  w ith  S L E  b u t m a y  a lso  o c c u r 
in d e p e n d e n tly .1J

M a n a g e m e n t. S L E  is  c h a ra c te rise d  b y  e x a c e rb a tio n  a n d  
re m is s io n  so  in đ iv id u a lis e d  m an a g e m e n t w ith  c a re ỉu l 
m o n ito rin g  a n d  a p p ro p ria te  a n d  tim e ly  sy m p to m a tic  
ơ e a tm e n t is  re q u ire d . T re a tm e n t is  la rg e ly  e m p iric a l a n d  
th e re  h a  v e  b e e n  fe w  c o n tro lỉe d  s tu d ỉe s .

In  a d d itio n  to  a n y  sp e d fic  tre a tm e n t p a tie n ts  re q u ire  
e m o tỉo n a l su p p o rt, e x te n s iv e  re s t, a n d  a v o id a n c e  w h e re  
p o ss ib le  o ỉ s t im u ii th a t m a y  p ro v o k e  d ise a se  e x a c e rb a tio n , 
in d u d ỉn g  u ltra v io le t lig h t  c e rta in  d ru g s o r Ỉo o d ỉ r ic h  in  
p so ra le n s , in ỉe c t io n s . a n d  p sy c h o lo g ic a l sư e ss .

M ild  d ise a se  m a y  re q u ire  n o  ơ e a tm e n t, o r m a y  b e  
m an a g e d  s im p ly  w ith  N S A ID s  ío r  m u s c u la r a n d  jo in t  
sy m p to m s . 3 In  m o re  s e v e re , b u t n o n - life - th re a te n in g  
d ise a se  c h lo ro q u in e  o r, m o re  o fte n . h y d ro x y c h lo ro q u in e  is  
e S e c tiv e , p a rt ìc u la r ly  fo r c u ta n e o u s  a n d  jo in t  m a iú le s ta - 
tio n s , 4-4 a lth o u g h  d ise a se  H are  m a y  o c c u r o n  w ith d ra w a l.7 

R e tỉn o id s  su c h  a s a d ư e tin  h a v e  a iso  b e e n  sh o w n  to  b e o f u se  
in  so m e  p a tie n ts .*

M a n y  p a tie n ts  re q u ire  ơ e a tm e n t w ith  c o rtìc o s te ro id s  a t 
so m e  p o in t, a lth o u g h  in  su c h  p a rie n ts  th e y  c a n  b e  a m a jo r 
c a u se  o f m o rb id ity . 6-9 I t  is  u su a l to  u se  a c o rtic o s te ro id  w h e n  
ơ e a tm e n t w ith  N S A ID s  o r a n tim a la ria ls  h a s ỉa ile d . o r w h e n  
life  o r v ita l o rg a n s a re  th re a te n e d . 3 T h e y  a re  u s u a lly  g iv e n  in  
h ig h  d o se s ( I  m g /kg  o r m o re  o f p re d n iso n e  o r p re d n iso lo n e  
d a ily , so m e ũ m ẽ s p re ce d e d  b y  a  c o u n e  o f in ơ a v e n o u s  
m e th y lp re d n is o io n e ) 3 fo r iư e -th re a te n in g  m a n ư e sta tio n s 
su c h  a s h ig h  íe v e r , se v e re  th ro m b o cy to p e n ia , co m a , 
s e iru re s , OT in v o lv e m e n t o f a  m a jo r o rg an  su c h  a s th e  
k id n e y  (se e  a lso  L u p u s  N e p h r it is , b e lo w ). N o n - life -  
th re a te n in g  sy m p to m s th a t £ a il to  re sp o n d  to  o th e r 
m e a su re s  v v ill u s u a lly  re sp o n d  to  lo w e r c o rtic o s te ro id  
d o ses (n o t m o re  th a n  5 0 0  m ic ro g ra m s/k g  d a ily  o f p re d n iso - 
lo n e  o r p re d n iso n e ) . 3 O n ce  a re sp o n se  is  a c h ie v e d  th e  d o se 
sh o u ld  b e ta p e re đ  to  th e  lo w e s t re q u ire d  to  co n  tro i 
sy m p to m s, so m e tim e s in  th e  ỉo rm  o ỉ a lte m a te -d a y  d o sag e , 
a lth o u g h  d ise a se  m a y  re la p se . 3 C o m p le te  tv ith d ra tv a l is  
np t im a l, a ỉth o u g h  so m e p a tie n ts  m ay  n e e d  lo n g -te rm  
m a m te n a n c e  o a  a b o u t 5 m g d a ỉly . 3 O n e  ỉtu d y  lo u n d  th a t 
ra is in g  th e  m a in te n a n c e  c o rtic o s te ro id  d o se te m p o ra ríly  to  
c o u n te ra c t a n y  in c re a s e s  in  th e  c o n c e n tra tio n  o f a n tib o d ie s 
to  d o u b le -s trã n d e d  D N A  m a y  re d u c e  th e  n u m b e r o f 
re la p se s , 10 b u t th e  d e sig n  a n d  c o n d u s io n s  o ỉ th is  stu d y  a re  
o p e n  to  c r itid s m .

P ro lo n g e d  c o rtic o s te ro id  th e ra p y , p a rá c u la r ly  a t th e  
h ig h e r d o se s, is  a sso d a te d  w ith  a d v e rse  eH ects su  ch  as 
a se p tìc  b o n e  n e c ro s is  a n d  a n  in c re a s e d  su sc e p ú b ility  to  
in íe c t ìo n . a n d  o th e r d ru g s h a v e  b e  e n  ad d ed  to  c o rd co ste ro ìd  
th e ra p y  in  a n  a tte m p t to  lo v v e r th e  c o rtic o s te ro id  d ose b u t 
m a in ta in  d ise a se  c o n tro l. In  p a rtic u la r th e  im m u n o su p - 
p re s s a n t a z a th io p rin e  h a s b e e n  u se d  ío r  its  c o rtic o ste ro id - 
s p a iin g  e ổ e c t. 3 O ra l o r in tra  v e n o u s  p u lse  cyd o p h o sp h a m id e  
h a s b e e n  u se d  w ith  so m e  su c ce ss  to  trẽ a t se v e re  o rg an  
in v o lv e m e n t a lth o u g h  to x id ty  m a y  b e o f c o n ce m . 3-4 L o w - 
d o se  w e e k ly  m e th o tre x a te  m a y  a ỉso  b e h e lp h il in  p a tie n ts  
w ith  c u ta n e o u s o r jo in t  m v o lv e m e n t- 11 Le ũ u n o m id e  a n d  
ta c ro lim u s  a re  so m e tim e s u se d  in  p a tie n ts  w h o  a re  
ín to ỉe ra n t o r te s is ta n t to  o th e r im m u n o su p p re ssa n ts , 4 a n d  
b e lim u m a b  a p p e a rs to  b e  o f b e n e fit12 T h e  a n tim a ỉa ria ls  m a y  
a ỉso  b e  co m b in e d  w ith  c o rtic o s te ro id  th e ra p y , an d  in  
a d d itìo n  to  a c o rtic o s te ro id -sp a rin g  e ffe c t th e re  is  a 
su g g e stìo n  th a t h y d ro x y c h lo ro q u in e  m a y  c o u n te r th e  
a d v e rse  e ã e c ts  o f c o rtic o s te ro id s  o n  se ru m -U p id  p ro O Ies. 3’13 
P ra s te ro n e  is  u n d e r in v e s tig a tio n  fo r th e  tre a tm e n t o f se v e re  
d ỉse a se . 14 T h a lid o m id e  h a s b e e n  in v e sn g a te d  lo r  ư e a tin g  
c u ta n e o u s m a n iỉe s ta tio n s  o ỉ S L E . 15 R e m iss io n  h a s b e e n  
re p o rte d  in  a  ỉe w  p a ú e n ts  w ith  re ỉra c to ry  d ise a se  g iv e n  
ritu x im a b . 5

T h ro m b o tic  s y m p to m s d u e  to  a n tip h o s p h o lip id  
a n tib o d ie s  re q u ire  a d e q u a te  Io n g -te rm  a n tic o a g u la tio n  
w ith  w a rfa r in  o r lo vv-d o se  a s p ir in , a n d  it  sh o u ld  b e  b o m e  in  
m in d  th a t s tro k e  a n d  re la te d  C N S  sym p to m s w ill n o t 
re sp o n d  to  c o rtic o s te ro id s . In  p a tie n ts  w ith  o th e r se v e re  C N S  
sy m p to m s th a t f a il to  re sp o n d  to  c o rtic o s te ro id s  in tra v e n o u s  
c y d o p h o sp h a m id e  m a y  b e  h e lp íu l. 16- ' 7 b u t re sp o n se  ís  
u n p re d ic ta b le . In tra v e n o u s  im m u n o g lo b u lin  h a ỉ b een  u se d  
a s a n  a đ ju n c t Ú I C N S  lu p u s , 5 a ỉth o u g h  it s  ro le  is  u n d e a n  it  
m a y  a lso  b e  u se d  in  th e  m a n a g e m e n t o ỉ th ro m b o cy to p e n ic  
sy m p to m s.1*

In  p a tie n ts  v v ith  se v e re  a n d  p o te n tia lly  la ta l sym p to m s 
p la sm a  e xc h a n g e  m a y  p ro v id e  te m p o ra ry  b e n e S t b y  
re m o v in g  d rc u la tin g  a n tib o d ie s .

L u p u s  n e p h r it is . R e n a ỉ d ise a se  is  p ro b a b ly  th e  b e st 
s tu d ie d  sym p to m  o í S L E . A lm o s t a ll p a tie n ts  d e ve lo p  so m e 
re n a l in v o lv e m e n t, 19 w ith  d in ic a l n e p h x iã s  in  u p  to  
5 0 % .2<U1 U su a l m a n iíe s ta tio n s  o f re n a l d ise a se  in d u d e  
h y p e rte n s io n , o e d e m a , p ro te in ư ria  o r ỉra n k  n e p h ro tic  
sy n d ro m e , a n d  o lig u r ia ; m o re  se v e re  d ise a se  is  u s u a lly  
a sso d a te d  w ith  ío c a l o r d iữ u se  p ro liỉe ra t iv e  g lo m e m lo n e - 
p h r it is  o n  b io p sy .20-21

P a ú e n ts  v rith  a c tiv e  d ise a se  (w o rse n in g  re n a l íu n c t io n , 
p ro te in u ria . a n d  u r in a ry  se d im e n t) re q u ire  a g g re ss ive  
tre a tm e n t to  p re v e n t ir re v e rs ib le  re n a l d am ag e . I t  is  I

g e n e ra lly  a cce p te d  th a t th e  u se  o f a  c y to to x ic  im m u n o su p - 
p ie s sa n t w ỉth  a  c o rd co ste ro id  is  m o re  e ổ e c tiv e  th a n  th e  u se  
o f c o rtic o s te ro id s  a lo n e  in  c o n tro llin g  n e p h ritis  a n d  th e  r is k  
o f en d -stag e  re n a l íá iiu re , 19-20 a lth o u g h  c o rtic o s te ro id s  a lo n e  
m ay  b e  u se d  fo r le ss  se v e re  d ise a se .1*

O n e  su g g ested  o u tlỉn e  to r tre a tm e n t in  se v e re  a c tiv e  
d ise a se  is  to  b e g in  w ith  p u lse d  in tra v e n o u s  m e th y lp re d n iso - 
lo n e  a s 3 d o se s o ỉ lg  d a ily , o r p re d n iso n e  o r p re d n ỉso lo n e  
o ra lly  ( in it ìa lly  0 .5  to  lm g /k g  d a ily . g ra d u a U y  re d u c e d ) 
a cco m p a n ie d  iỉ  n e c e ssa ry  b y  cy d o p h o sp h a m id e  o r a za th io -  
p rin e .21 A n  a lte m a tiv e  a p p ro a c h  is  to  b e g in  th e ra p y  w íth  
in te rm itte n t in tra v e n o u s  c y c lo p h o sp h a m id e . 22 w h ic h  
a p p e ars to  b e  m o re  e ữ e c tiv e  th a n  p u lse d  m e th y lp re d n iso - 
lo n e 23-24  an d  th e n  to  m a in ta in  p a tie n ts  w ith  lo w -d o se  o ra l 
p re d n iso n e  p lu s  p u lse d  in tra v e n o u s  c y d o p h o sp h a m id e . 
A a a th io p rin e  m ay  b e  a  u s e íu i a lte m a tiv e  ỉo r  p a tìe n ts  w h o  
c a n n o t to le ra te  c y d o p h o sp h a m id e ;20-21 it  m ay  b e  u se d  as 
m a ỉn te n a n c e  a fte r c y d o p h o sp h a m id e  in d u c tio n  in  a n  
a tte m p t to  re d u c e  to x id ty . 19-21 C ic lo sp o rin  h a s a lso  b een  
in v e s tig a te d , w ith  p re lim in a ry  re s u lts  su g g e stiv e  o f 
beneH t, 25-24 b u t h a s b e e n  v ie vve d  w ith  c a u tio n  b e cau se  o f 
its  n e p h ro to x id ty .20-21 M y c o p h e n o la te  m o fe til h a s sho vvn  
p ro m isin g  re s u lts ;27-2*  so m e  su g g est it  m ay  co m e to  re p la ce  
cyc lo p h o sp h a m id e . 3 O th e r d ru g s th a t h a v e  b een  re p o rte d  to  
be o f b e n e fit in c lu d e  in tra v e n o u s  im m u n o g lo b u lin s , 20 

d a d rib in e . an d  A u d a ra b in e . 19 A u to lo g o u s h a e m a to p o ie tic  
ste m -c e ll tra n sp la n ta tio n  (p . 1 9 3 3 .1 ) is  c o n sid e re d  íe a s ib le  
in  S L E .20-29

P re g n a n c y . A lth o u g h  sym p to m s o f S L R  do n o t a p p e ar to  
be e xa c e rb a te d  in  m o st p a tie n ts  d u rin g  p re g n a n cy , 30 31 it  is  
co n sid e re d  a d v isa b le  th a t p re g n a n cy  b e  d e íe rre d  u n til th e  
d ise ase  is  in  re m iss io n  o r c o n tro lle d  b y  th c ra p y , s in ce  
c o m p lic a tio n s  a re  m o re  I ik e ly  in  a c t iv e  d is e a s e . 15' 30 

C y c lo p h o sp h a m ìd e  o r m e th o ơ e x a te  a re  c o n tra -in d ic a te d  
in  p re g n a n cy  b e cau se  o f th e  r is k  o f te ra to g e n e s is  b u t 
c o rtic o s te ro id s . a z a th io p rin e , an d  h y d ro x y c h lo ro q u in e  m ay 
be u se d  i f  n e c e ssa ry : 3-4,4-32 th e  ris k s  o f m is c a rria g e , s tíU -b irth , 
g ro vvth  re ta rd a tío n . o r p re te rrn  d e liv e ry  d u e  to  th e  d ise ase  
a re  c o n s id e re d  g re a te r th a n  th e  ris k s  to  th e  íe tu s  o f 
c o n tin u e d  th e ra p y . T h e  u se  o ỉ lo w -d o se  a s p irin  (7 5  m g 
d a ily ) h a s b een  re co m m e n d e d  in  w o m e n  w ith  re n a l 
in v o lv e m e n t o r a  h is to ry  o f p re -e d a m p sia  o r fe ta l g ro vvth  
re ta rd a tio n ; 32 in  v ro m e n  v v ith  a n ú p h o sp h o lip id  a n tib o d ie s , 
lo w -d o se  a s p irin  w ith  su b c u ta n e o u s h e p a rin  o r lo w - 
m o le c u la r-v v e ig h t h e p a rín  m a rk e d ly  im p ro v e s th e  ỉiv e - b ir th  
ra te . 1-2-15-33 T h e  u se  o f h ig h -d o se  p re d n iso n e . v v ith  o r 
tv ith o u t a s p ir in , to  su p p re ss a n tip h o sp h o lip id  a n tib o đ ie s . 
w h ile  re p o rte d ly  e lle c t iv e  in  so m e vvo m en  w ith  bad  
o b ste tric  h is to rie s , 34-33 h a s  b e e n  ío u n d  b y  o th e n  to  b e o f n o  
b e n e h t, 34 a n d  is  a sso d a te d  w ith  u n a cc e p ta b le  m a te m a l 
tn o rb id ity . 37 W a rfa rin  p ro p h y la x is , w h ic b  a p p e a rs e ữ e c tiv e  
in  o th e r p a tie n ts  w ith  th e  a n tip h o sp h o lip id  a n tib o d y  
sy n d ro m e ,3*  is  u n su ite d  to  p re g n a n t vvo m en  b e c a u se  o f th e  
te ra to g e n ic  eH ects o f v v a ría r in . 39

P o stp a rttu n  e x a c e ib a tio n  is  v v e ll re co g n ise d , 30-32 an d  
som e v v o rk e rs  ía v o u r p ro p h y la c tic  c o rtic o s te ro id  c o v e r 
d u rin g  th e  p u e ip e riu m . A  s m a ll p ro p o rtio n  oỉ n e o n a te s 
b o m  to  m o th e rs v v ith  lu p u s  h a v e  a n e o n a ta l lu p u s 
sy n d ro m e , 40 m a n ìíe s tin g  m o st se r io u s ly  a s h e a rt b lo c k  
w h ic h  m a y  re q u ire  a  p e rm a n e n t p a ce m a ke r.
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TakayasƯs aríeritis
T a k a y a su 's  a r te r it is  is  a v a s c u lit is  o f th e  a o rta  a n d  its  
b ra n ch e s se e n  p a rtic u la r ly  in  y o u n g  w o m e n  a n d  in  O rie n ta l 
p a tíe n tỉ. I t  is  c h a ra a e ris e d  b y  v a s c u lit is  fo IIo w e d  b y  C b ro sis , 
le a d in g  to  ste n o s is  o r o c d u s io n  o f th e  v e s s e l. S ym p to m s v a ry  
d e p e n d in g  o n  th e  a n a to m ic a l s ite , b u t in d u d e  c o n s titu rio n a ỉ 
sym p to m s su c h  a s fe v e r , m a la ise , an d  a rth ra lg ia , sy n co p e , 
d y sp n o e a . p a lp ita t io n s . lo s s  o l  p u ls e s , in te rm itte n t 
d a u d ic a tio n , a n d  v is u a l d is tu rb a n c e s .

A c tiv e  in A a m m a to ry  d ise a se  m a y  re sp o n d  to  c o rtic o s te r- 
o id s : d o ses o f 1 m g /kg  d a ily  o f p re d n iso n e  o r p re d n iso lo n e . 
ta p e re d  a íte r  o n e  m o n th  in  p a tíe n ts  w h o  re sp o n d , h a v e  
b e e n  su g g ested . 1-2 In  p a tie n ts  w h o  do  n o t re sp o n d , 
a z a th io p rin e . c y c lo p h o sp h a m id e , o r m e th o tre x a te  h a ve  
b e e n  a d d e d , a lth o u g h  o p in io n s v a ry  a s to  th e  n e c e ss ity  o f 
c y to to x ic  a g e n ts in  th e se  p a đ e n ts . 1' 3 C id o s p o rin 4 an d  
m yc o p h e n o la te  m o íe til’  h a v e  a lso  b e e n  u se d . A  p re lim in a ry  
re p o rt4 su g g ests th a t th e  u se  o f e ta n e rc e p t o r in A ix im a b  to  
in h ib it  th e  a c tio n s  o f tu m o u r n e c ro s is  ta a o r  m a y  b e u s e íu l 
in  p a tie n ts  w h o  a re  re ừ a a o ry  to  o th e r tre a tm e n ts . W id e ]y  
v a ry in g  e stim a te s o f m o rta lity  a n d  a g g re ss iv e n e ss e x is t fo r 
T a k a y a s u 's  a rte r it is , a n d  in  th e  a b se n ce  o í la rg e  c o n tro lle d  
stu d ie s  it  is  d U h cu lt to  a sse ss th e  b e n e h tỉ o f d ru g  th e ra p y . 
T h e  c o u ise  m ay  b e  v e ry  p ro lo n g e d . a n d  m in im is in g  th e  
m a in te n a n c e  d o sag e  (e .g . b y  a lte m a te -d a y  c o rá c o ste ro id  
th e ra p y ) is  im p o rta n t to  a v o id  a d v e rse  e ííe c ts .7

S u rg ic a l re c o n s tru c rio n  o f a iíe c te d  v e s s e ls  h a s b een  
c a n ie d  o u t in  p a tie n ts  a t r is k  o ỉ isc b a e m ic  co m p ro m ise .*  
A n g io p la s ty  h a s b e e n  tr ie d .
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Tuberculosis
T h e  u se  o f c o rtic o s te ro id s  in  tu b e rc u lo s is  (p . 2 1 0 .2 ) ứ  
c o n ư o v e rs ia i. T h e y  sh o u ld  n e v e r b e g iv e n  to  p a tíe n ts  w ith  
a c tiv e  d ise a se  w ith o u t p ro te c tiv e  c h e m o th e ra p y  c o v e r, an d  
m u st b e  u se d  w ith  c a u tio n  in  p a tie n ts  w ith  d o rm a n t d ise a se  
a s it  m a y  b e  re a c tiv a te d . U se  o f c o rtic o s te ro id s  in  p u lm o n a ry  
tu b e rc u lo s is  is  to  b e  a v o id e d  e x c e p t in  U ỉe -th re a te n in g  
d ise a se . W H O  su g g ests th a t c o rtic o s te ro id s  m a y  b e u s e íu l 
a d ju v a n ts  to  a n tiru b e rc u lo u s  th e ra p y  m  se le c te d  c o n d itio n s 
in d u d in g  tu b e rc u lo u s  m e n in g itis , p e ric a rd it is , p le u ra l 
e ỉh is io n . o r la ry n g it is , o r ru b e rc u lo s is  0 í  th e  re n a l tra c t, 
a d re n o co rtica ) in s u ỉS d e n c y  d u e  to  a d re n a l g la n d  tu b e r-

A I1 c ro s s -re ỉe re n c e s  re íe r  to  e n ư ie s  in  V o lu m e  A
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c u lo s is , m a sã v e  ly m p h  n o d e  e n la rg e m e n t, o r to  c o n tto l 
d ru g  h y p e rs e n s itiv ity . T h e y  a re  a lso  lik e ly  to  b e  o f b e n e fit in  
p a tie n ts  w ith  H IV  in íe c t io a  a n d  th e  a b o v e  c o n d itio n s . 1 
S im ila r re c o m m e n d a tio n s h a  v e  b e e n  m ad e  b y  N IC E i  a n d  
th e  C D C 3 w ith  re g a rd  to  tu b e rc u lo u s  m e n in g iá s  a n d  
p e iìc a rd it is . H o w e v e r, s y s te m a tic  re v ie w s  o i tu b e rc u lo u s  
p le u ris y 4  a n d  p e ric a rd itis 5 h a v e  c o n d u d e d  th a t th e re  is  
in s u ffid e n t e v id e n c e  to  su p p o rt th e  u se  o f c o rtic o ste ro id s  in  
th e se  c o n d itío n s .
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Urticarìa and angioedema
O ia l a n tih iỉta m in e s  a re  th e  m a in s ta y  o f ư e a tm e n t ỉo r  
u rt ic a r ia  (p . 1 6 8 9 ,2 ). S e v e re  a tta c k s  re ử a c to ry  to  S tan d a rd  
th e ra p y  m a y  re q u ire  a  s h o rt c o u rse  ổ f o ra l c o rtico ste ro id  
th e ra p ỹ .

w h ê n  a n g io e d e m a  a ữ e c tin g  th e  la ry n x  (la ry n g e a l 
o e d e m a ) is  p re se n t, th e  p a tie n ts  sh o u ld  b e  tre a te d  w ith  
a d re n a lin e  a s a n  a lle rg ic  e m e rg e n c y  (se e  A n a p h y la x is  a n d  
A n a p h y la c tic  S h o c k , p . 1 2 9 3 .2 ). 

s

Uveitis
U v e itis  is  in ũ a m m a tio n  o i  th e  u v e a l tra c t o f th e  e y e , w h ic h  
c o m p rise s th e  c h o ro id . õ lia r y  b o d y , a n d  th e  ir is . I t  is  u s u a lly  
id io p a th ic  b u t m a y  b e  se c o n d a ry  to  in ỉe c d o n , a lle rg y , o r 
in ỉla m m a to ry  d iso rd e rs  w ith  a n  a u to -im m u n e  co m p o n e n t.

In  a n te r io r u v e lt is , a lso  re íe rre d  to  a s ir id o c y d it is , th e re  is  
m ũ a m m a tio n  o f th e  ir ìs  ( ir it is )  a n d  th e  d lia r y  b o d y  (c y đ it is ) . 
I t  te n d s to  b e  a cu te  a n d  se ư - lỉm itin g  a n d  is  lik e ly  to  b e  
a sso à a te d  w ith  in ỉe c t io n . T h e  ir is  b e co m es sp o n g y a n d  
h y p e ra e m ic  a n d  e xu d a te s  m a y  re s u lt in  a d h e sio n s b e tw e e n  
th e  ir is  a n d  th e  le n s  (p o s te rìo r s y n e c h ia e ). C h ro n ic  a n te rio r 
u v e itis  is  a sso c ia te d  w ith  (o rm a tio n  o f c a ta ra c ts  a n d  
g la u co m a . P o s te rio r u v e itis  c a n  b e  a c u te  o r c h ro n ic  an d  m ay  
ju s t  a íỉe c t th e  c h o ro id  (c h o r o id it iỉ) o r m a y  a lso  in v o lv e  th e  
re tin a  (c h o iio re t ín it is ). I t  is  m o re  lik e ly  to  b e a n  a u tO ' 
im m u n e  c o n d itio n .

T h e  ơ e a tm e n t o f u v e it is  h a s  b een  re v ie v v e d . 1*4 

C o rtic o s te ro id s  g iv e n  to p ic a lly  a n d , w h e n  n e c e ssa ry , 
s y s te m ic a lly  a re  th e  m a in s ta y  o ỉ tre a tm e n t fo r a cu te  a n te rio r 
u v e it is . 5 C y c lo p le g ic s  a n d  m y d ria tic s  su c h  a s a tro p in e , 
c y d o p e n tọ la te , a n d  h o m a n o p in e  a re  u se d  a d ju n c tiv e ly  to  
re s t th e  d lia r y  b o d y  a n d  ir is , d im in is h  h y p e ra e m ia , an d  to  
p re v e n t th e  fo rm a tio n  o í p o s te rio r s y n e c h ia e . A n tib a c te ria ls  
sh o u ld  b e  u se d  to  tre a t a n y  in ỉe c t io n . In  c h ild re n  w ith  
c h ro n ic  a n te r io r u v e itis  a sso c ia te d  w ith  ju v e n ile  id io p a th ic  
a ith r it is , c o rtic o s te ro id s  a re  su p p le m e n te d  v v ith  c h ro n ic  u se  
o f a n  o ra l N S A ID  if  in H a m m a tio n  p e rs is ts  a ỉte r 9 0  d ays o ỉ 
tre a tm e n t a n d  a tte m p te d  c o rtic o s te ro id  v v ith d ra v v a l.4 In  th e  
3 0 %  o r so  o í ca se s th a t d o  n o t re sp o n d  to  c o rtico ste ro ìd s  a n d  
N S A ID s , lo w -d o se  v v e e k ly  m e th o ư e x a te  (v v ith  lo lic  a d d  
su p p le m e n ts d a ily ) is  a d v o ca te d , w ith  o th e r im m u n o - 
su p p re ssa n ts b e in g  su b stitu te d  o r u se d  a d ju n c tiv e ly  w h e n  
m e th o tre x a te  ía ils  o r is  n o t to le ra te d .

T re a tm e n t o f p o s te rio r u v e it is  is  le ss  s a tis ía c to ry  th a n  th a t 
oí a cu te  a n te r io r u v e itis  s in c e  g ro ss d am ag e to  th e  re tin a  
o íte n  o cc u rs  b e ío re  th e  c o n d itio n  c a n  b e c o n tro lle d . 
C o rtic o s te ro id s  a re  u s u a lly  re q u ire d  g iv e n  e ith e r a s 
p e rio c u la r in je c tio n s  o r a s h ig h -d o se  sy s te m ic  th e ra p y . 3 A  
su g g ested  p ro to c o l2 in v o lv e s  th e  u se  o f h ig h -d o se  sy ste m ic  
c o rtic o s te ro id s  to  c o n tro l a c t iv e  d ise a se ; lo n g -te rm  c o n ư o l is  
th e n  m a in ta in e d  m a in ly  v v ith  lo w -d o se  d d o s p o rin , 
c o rtic o s te ro id s  b e in g  ta p e re d  to  a lo w  d o se  o r e v e n tu a lly  
w ith d ra w n . C e rta in  p a tie n ts  m ay  re q u ire  a n  a d d itỉo n a l 
im m u n o s u p p re s s a n t, u s u a lly  a z a th io p r in e , a lth o u g h  
m e th o tre x a te , c y d o p h o sp h a m id e , d d o s p o rin , o r c h ỉo ra m - 
b u d l m a y  b e  c o n s id e re d . O th e r im m u n o su p p re ssa n ts b e in g  
stu d ie d  in d u d e  ta c ro lim u s , a n d  th e re  a re  re p o rts o f 
im p ro v e m e n t w ith  m y c o p h e n o la te  m o íe t il. 4-5

V is u a l im p a irm e n t in  d ư o n ic  u v d t is  is  o fte n  th e  re s u lt o f 
m a c u la r o e d e m a  a n d  is  n o t n e c e s s a rily  p re ve n te d  b y  
im m u n o su p p re ssa n ts . S h o rt- te rm  tre a tm e n t w ith  a ce ta zo l- 
a m id e  is  c o n s id e re d  to  h a v e  p ro d u ce d  so m e  e n co u rag in g  
re s u lts  in  re d u d n g  c h ro n ic  u v e it ic  m a c u la r o ed em a b u t its  
lo n g -te rm  e ffic a c y  o r e íẼ c a c y  w ith  lo vv-d o se  c o rtico ste ro id s  
re m a in s  to  b e  d e te rm in e d . 7 A lth o u g h  sy s te m ic  a n d  to p ic a l 
N S A ID s h a v e  b e e n  sh o vvn  to  re d u c e  c y s to id  m a c u la r 
o ed em a in  p o st c a ta ra c t e x tra c tio n  (se e  P o sto p e ra tiv e  
In A a m m a to ry  O c u la r D is o rd e rs , p . 1 0 3 .3 ) th e ừ  ro le  in  th e

ơ e a tm e n t o f m a c u la r o ed em a a sso d a te d  v v ith  u v e itis  is  le ss 
d e a r .
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Vasculitic syndromes
V a s c u litis  m ay  b e  d e fin e d  as in íla m m a tio n  o f th e  b lo o d  
v e sse i w a ll, a n d  th e  te rm  h a s b e e n  a p p lie d  in  d e sc rib in g  a  
w id e  ra n g e  o f d ise a se s in v o lv in g  b lo o d  v e s s e ls  o f v a rio u s  
s iz e s  a n d  ty p e s . V a s c u litis  m ay  o c c u r as p a rt o f a  sy ste m ic  
d ise a se  su c h  a s rh e u m a to id  a r th r it is  o r S L E , o r m a y  itse U  b e 
th e  p rim a ry  d iso rd e r, a n d  sym p to m s m a y  v a ry  fro m  
su p e rh d a l c u ta n e o u s d ise a se , w ith  p u rp u ra  a n d  u rt ic a r ia , to  
P ro g re s s iv e  a n d  ía ta l s y s te m ic  v a s c u lit id e s  s u c h  a s 
W e g e n e r's g ra n u lo m a to s is . In  so m e  ío rm s  o f v a s c u lit is , 
su c h  as g ia n t c e ll a r te r it is , m o n o n u d e a r g ia n t c e lls  m a y  be 
se e n , v v h ile  in  g ra n u lo m a to u s v a s c u lid s  th e  m o n o n u d e a r 
c e lls  fo rm  g ra n u lo m a ta  a d ja c e n t to  th e  d am ag ed  v e ss e l v v a ll. 
N e c ro tis in g  v a s c u lit is  is  u se d  to  d e s a ib e  in A a m m aứ o n  
a sso d a te d  w ith  n e c ro s is  o f th e  m e d ia , th e  m id d le  p a rt o f th e  
v e ss e l v v a lL  w h ile  p o ly a rte ritis  im p lie s  in íla in m a tio n  o f th e  
fu ll th ic k n e ss  o f a n  a rte r ia l w a ll.

B e ca u se  o f th e  h e te ro g e n e o u s n a tu re  o f th is  g ro u p  o f 
d ise a se s a n d  th e  d e g re e  o f o v e rla p  y v h ic h  e x is ts  b e tw e e n  
so m e o f th e m . a n d  b e tw e e n  th e m  a n d  o th e r d ise a se s , 
d a s s iũ c a tio n  h a s b e e n  d ư h c u lt. C la s s ih c a tio n  h a s o fte n  b e e n  
b ased  o n  th e  s iz e  o f th e  a ã e c te d  v e s s e l a s w e ll a s th e  
p re se n c e  o r a b se n ce  o f g ra n u lo m a ta  a n d  a n tin e u tro p h il 
c y to p la sm ic  a n ú b o d ie s (A N C A ), a n d  w h e th e T  th e  v a s c u lit is  
is  p rim a ry  o r se c o n d a ry . O f th e  m a jo r p rim a ry  v a s c u lit ic  
sy n d ro m e s, g ia n t c e ll a rte rid s  (p . 1 6 0 4 .2 ) a n d  T a k a y a s tT s  
a r te r it is  (p . 1 6 1 4 .3 ) a re  e x a m p le s  o f la rg e  v e s s e l d ise a se ; 
d a s s ic  p o ly a rte ritis  n o d o sa  (p . 1 6 1 0 .2 ) a ữ e c ts  m e d iu m -size d  
v e s s e ls ; C h u rg -S tra u ss  sy n d ro m e  (p . 1 6 0 3 .1 ), m ic ro sc o p ic  
p o ly a n g iitis  (p . 1 6 1 0 .2 ), a n d  W e g e n e r's g ra n u lo m a to s is  
(b e lo vv ) a re  d ìse a se s o f sm a ll o r m e d iu m -size d  v e s s e ls ; th e  
so -ca lle d  'h y p e is e n s it iv ity  v a s c u lit ìd e s ' (p . 1 6 0 6 .1 ), in d u d -  
in g  H e n o c h -S c h õ n le in  p u rp u ra , a re  sm a ll v e ss e l d ise a se s, 
th o u g h  u s u a lly  lim ite d  in  e x te rn .

T re a tm e n t d e p e n d s o n  th e  ty p e  o f v a s c u lit ỉs , its  s e v e r ity , 
a n d  p ro g n o sis . T re a tm e n t o f th e  sy s te m ic  v a s c u litid e s  h a s 
re v o lv e d  a ro u n d  c o rtic o s te ro id s  a n d  c y d o p h o sp h a m id e ; 
o th e r c y to to x ic  im m u n o su p p re ssa n ts , n o rm a l im m u n o g lo - 
b u lin s , N S A ID s , a n tic o a g u la n ts , d a p so n e , a n d  c o lc h ic in e  
h a v e  b e e n  tr ie d  in  v a rio u s  to rm s o í d ise a se .

Ỵitiligo
T o p ic a l c o rtic o s te ro id s  a re  so m e tim e s e ổ e c tiv e  in  in d u d n g  
re p ig m e n ta tio n  in  p a tie n ts  w ith  v itilig o  (p . 1 6 8 7 .2  u n d e r 
P ig m e n ta tio n  D ls o rd e rs ).

Wegener's granulomatosis
W e g e n e r's g ra n u lo m a to s is  is  a  fo rm  o f g ra n u lo m a to u s 
v a s c u lit is  th a t o c c u rs  m o re  ừ e q u e n tly  in  m e n  a n d  in  w h ite  
p a tle n ts . It  is  c h a ra a e r is e d  b y  n e c ro ú s in g  v a s c u lit ís  o f sm a ll 
a rte rie s  an d  v e in s . a cco m p a n ie d  b y  g ra n u lo m a  ío rm a d o n , 
an d  a ữ e c tin g  p a rtic u la r ly  th e  re s p ira to ry  tra c t a n d  ld d n e y s . 
It  is  u s u a lly  a sso c ia te d  w ith  a n tin e u ư o p h il c y to p la sm ic  
a n tib o d ie s  (A N C A ). S ym p to m s in c lu d e  rh in o rrh o e a , s in u s- 
it is , co u g h  a n d  d y sp n o e a  (s ig n s  o f p u lm o n a ry  in B ltra tío n  
v v h ic h  is  se e n  in  th e  m a jo rity  o f p a tie n ts  a t p re se n ta tio n ); 
re n a l m a n iíe s ta tio n s  in c lu d e  h a e m a tu ria , p ro te in u ria , 
u ra e m ia , an d  o ed em a  o f th e  lo w e r lim b s  d u e  to  a  ỉo c a l 
g lo m e ru lo n e p h ritis  w h ic h  c a n  p ro g re ss to  c re s c e n tic  
g lo m e ru lo n e p h ritis  a n d  ra p id ly  P ro g re ss iv e  re n a l la ilu re . 
O th e r o rg an  S yste m s m a y  be in v o lv e d , v v ith  e íle c ts  s im ila r to  
th o se  o f m ic ro sc o p ic  p o ly a n g iit is  (se e  p . 1 6 1 0 .2 ). ĩ í  
u n tre a te đ . th e  d ise a se  is  ỉa ta l.

T re a tm e n t is  v v ith  a c o m b in a tio n  re g im e n  b ased  o n  
c y d o p h o sp h a m id e  w ith  a  c o rtic o s te ro id . A  S ta n d a rd  
re g im e n  h a s b e e n  lo w -d o se  ( 1  to  2 m g /kg  d a ily ) o ra l 
c y d o p h o s p h a m id e , w ith  p re d n is o lo n e  o r p re d n iso n e  
1 m g /kg  d a ily  b y  m o u th  in it ia lly , su b se q u e n tly  ta p e re d  to  
a n  a lte m a te -d a y  re g im e n  a n d  e v e n tu a lly  s to p p e d . 1' 3 

C yd o p h o sp h a m id e  is  u s u a lly  c o n tin u e d  fo r  a t le a s t a  y e a r 
b e ío re  c o n s id e rin g  g ra d u a l w ith d ra w a l b u t th e re  is  a  tre n d  
in  E u ro p e  to v v a rd s th e  u se  o f s h o rte r c o u rse s  o f 
cy d o p h o sp h a m id e . 4 S ta n d a rd  tre a tm e n t re g im e n s p ro d u ce  
im p ro v e m e n t o r re m iss io n s  in  a b o u t 9 0 %  o f p a tie n ts . 1-5 

R e la p se s m ay  su b se q u e n tly  o c c u r in  a b o u t h a ll, a n d  re q u ire  
re -tre a tm e n t; p ro m p t in te n s iâ c a tío n  o f tre a tm e n t w h e n  
se ru m  A N C A  c o n c e n tra tio n s  b e g in  to  r is e  m a y  a v e rt

re la p se .6 T h e re  is  e v id e n c e  fro m  o n e  c o n tro lle d  s tu d y  th a t 
a d d itio n  o í c o -trim o x a z o le  to  m a in te n ỉm ce  re g ỉm e n s 
re d u c e s  th e  .in d d e n c e  o f re la p se , 7 a ỉth o u g h  a n o th e r 
su g g ested  th a t it  m ig h t a c tu a lly  in a e a s e  th e  r is k  o i re la p se .*  

D e sp ite  th e  su c ce ss o f re g im e n s b ased  o n  lo w -d o se  o ra l 
cyd o p h o sp h a m id e  th e re  is  c o n s id e ra b le  c o n c e rn  a b o u t th e ứ  
to x id ty , p a it ic u la r ly  s in c e  p ro lo n g e d  u se  m a y  be n e c e ssa ry . 
In te rm itte n t h ig h -d o se  in tra v e n o u s  ('p u ls e ') cyd o p h o sp h - 
a m id e  h as b e e n  su g g ested  a s a n  a ite m a tỉv e  to  th e  ô ra l 
re g im e n  vv ith  fe w e r a d v e rse  e ffe c ts , 9 b u t re s u lts  in  p ra cd ce  
seem  to  h a ve  b e e n  v a ria b le . 10,11 R e g im e n s s im ila r to  th e  
S ta n d a rd  re g im e n , b u t su b sá tu tin g  a za th ỉo p rin e  fo r cy d o - 
p h o sp h am id e  o n ce  re m is s io n  is  a c h ie v e d  (u su a ữ y  a fte r 3  to  
6  m o n th s) a n d  c o n tin u in g  w ith  lo w -d o se  c o rtíco ste ro id s  
c o n c o m ita n tly  h a v e  b e e n  u se d . 12 R itu x im a b  p lu s  c o rtico s- 
te ro id s  h as b e e n  re p o rte d  to  h a v e  s ũ n ila r  e íh c a c y  to  
c y d o p h o sp h a m id e  p lu s  c o rtic o s te ro id s , w ith  so m e sug g es- 
tio n  th a t ritu x im a b  m a y  b e  m o re  e ổ e c tiv e  in  re la p s in g  
d ise a se . 13 O th e r đ ru g s , su c h  a s m e th o tre x a te , h a v e  b een  
tr ie d  an d  a d d itio n  o f lo w -d o se  w e e k ly  m e th o tre x a te  to  a 
c o rtico ste ro id  m a y  b e  a  p o sã b le  tre a tm e n t o p tìo n . ’ -14' 14 

C id o sp o rin  h a s b e e n  re p o rte d  to  re v e rse  a cu te  re n a l la iỉu re  
in  2  p a tle n ts  w lth  W e g e n e r's  g ra n u io m a to s is , a s w e fl as 
c o n tro llin g  tu lm in a n t sym p to m s u n re sp o n s iv e  to  cy d o - 
p h o sp h am id e  a n d  c o rtic o s te ro id s  in  O ne o í th e m . 17 b u t 
O th e rs h a ve  ỉo u n d  d d o s p o rin  p lu s  a  c o rtic o s te ro id  to  be 
in e ííe c t iv e  in  su p p re ssm g  d ise a se  a c d v ity .1* E to p o s id e 19 an d  
in H ix im a b 20 h a v e  a lso  b e e n  s u c c e s s íu lly  u se d  to  in d n ce  
re m is s io n  in  c y d o p h o s p h a m id e -re s is ta n t d ise a se . b u t 
e ta n e rce p t h a s p ro v e d  in e ííe c t ìv e  in  m a in ta in in g  re m is- 
ã o n .ỉ l  O th e r d ru g s th a t h a v e  b een  in v c s tig a te d  in d u d e  
h ig h -d o se  in tra v e n o u s  im m u n o g lo b u lin 22 a n d  m yco p h e n o - 
la te  m o íe tiL 23 W h ile  a n ti-G D 4  m o n o d o n a l a n tib o d ie s  h a ve  
p ro v e d  u s e íu l in  p a tie n ts  w ith  m ic ro sc o p ic  p o ly a n g iitỉs , 
w h ic h  h as so m e  s im ila r it ie s  to  W e g e n e r's g ra n u lo m a to sis , 
th e  ro le  o f su c h  in v e s tig a tio n a l re g im e n s re m a in s  to  be 
d e te rm in e d .
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Adverse Effects of Corticosteroids
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T h e  a d ve rse  e ỉle c ts  o f c o rtìc o s te ro id s  m a y  re s u lt fro m  
u n vva n te d  m in e ra lo c o rtic o id  o r g lu c o c o rtic o id  a c tio n s , o r 
ỉro m  in h ib it io n  o ỉ th e  h y p o th a la m ic -p itu ita ry -a d re n a l a x is .

M in e ra lo c o r t ic o id  a d v e rse  e S e c ts  a re  m a tũ ỉe s t in  th e  
re te n tio n  o i so d iu m  a n d  w a te r , w ith  o e d e m a  an d  
h y p e rte n s io n , a n d  in  th e  in c re a se d  e x c re tio n  o f p o ta ssiu m
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w ith  th e  p o s s ib ility  o ỉ h y p o k a la e m ic  a lk a lo s is . In  su sce p ú b le  
p a tie n ts , c a id ia c  ỉa ỉlu re  m a y  b e  in d u c e d . D is tu rb a n c e s  o ỉ 
ê le c tro ly te  b a ỉa n c e  a re  cõ m m o n  v v ith  th e  n a tu ra lly  
o c c u n in g  c o rtic o s te ro id s , su c h  a s c o rtiso n e  a n d  h y d ro c o rti-  
so n e , b u t a ie  le s s  íre q u e n t w ith  m a n y  s y n th e t ic  g lu c o c o rti-  
c o id s , w h ic h  h a v e  lỉt t le  o r n o  m in e ia io c o rtic o id  a c d v ity .

A d v e rse  glucocorticoid e S e c ts  le a d  to  m o b ilỉsa d o n  o f 
c a ld u m  a n d  p h o sp h o ru s , w ith  o ste o p o ro sis a n d  sp o n ta - 
n e o u s ỉra c tu re s ; m u s d e  w a s tin g  a n d  n iư o g e n  d e p le tỉo n ; 
a n d  h y p e rg ly c a e m ia  w ith  a c c e n tu a d o n  o r p re d p ita tío n  o f 
th e  d ia b e tic  S ta te . T h e  in s u lin  ic q u iie m e n ts  o f d ia b e tic  
p a tie n ts  a re  in c re a s e d . In c re a se d  a p p e tite  is  o fte n  re p o rte d .

Im p a ire d  d ssu e  re p a ữ  a n d  in u n u n e  íu n c t io n  c a n  le a d  to  
d e la y e d  w o u n d  h e a lin g , a n d  in c re a s e d  s u s c e p tib ility  to  
in ỉe c t io n . In c re a se d  s u s c e p tib ility  to  a ll k in d s  o f in ỉe c t io n , 
in c lu d in g  se p tic a e m ia , tu b e rc u lo s is , íu n g a l in ỉe c t io n s , an d  
v ir a l in íe c t io n s , h a s  b e e n  te p o n e d  in  p a tie n ts  o n  c o rtico - 
ste ro id  th e ra p y . In ỉe c t io n s  m a y  a lso  b e  m a sk e d  b y  th e  
a n ti- in fU m m a to ry , a n a lg e s ic . a n d  a n típ y re tic  e ỉỉe c ts  o f 
g lu c o c o rtic o id s . T h e  in c re a s e d  s e v e r ity  o f v a r íc e lla  an d  
m e a s le s m a y  le a d  to  a ía ta l o u tco m e  in  n o n -im m u n e  
p a tíe n ts  re c e iv in g  sy s te m ic  c o rtic o s te ro id  th e ra p y .

O th e r a d v e rse  e ữ e c ts  in d u d e  m e n s tru a i írre g u ỉa r it ie s . 
a m e n o rrh o e a , h y p e rh id ro s is , s k in  th in  rú n g , o c u la r ch an g e s 
in d u d in g  d e v e lo p m e n t o f g la u co m a  an d  c a ta ra c t, m e n ta l 
an d  n e u ro lo g ic a ] d is tu rb a n c e s , b e n ig n  in tra c ra n ia ỉ h y p e r- 
te n s io n , a c u te  p a n c re a titis , a n d  a v a s c u la r n e c ro s iỉ o ỉ b o n e . 
A n  in c re a s e  in  th e  c o a g u la b ility  o í th e  b lo o d  m a y  le a d  to  
th ro m b o e m b o lic  c o m p lic a tio n s . P e p tic  u ỉc e ra tio n  h a s b een  
re p o rte d  b u t re v ie v v s  o f th e  lite ra tu re  do n o t a lv v a y s ag ree  
th a t c o rtic o s te ro id s  a re  re s p o n s ib le  fo r a n  in c re a se d  
in d d e n c e .

T h e  n e g a tiv e  ỉe e đ b a c k  e ffe c ts  o f g lu c o c o rtic o id s  o n  th e  
h y p o th a la m ic -p itu ita ry -a d re n a l (H P A ) a x is  m a y  le a d  to  
a d re n a l a tro p h y , in  so m e  ca se s a fte r th e ra p y  fo r a s lit t le  a s 7 
d a y s . T h is  p ro d u ce s se c o n d a ry  a d re n o c o rtic a ỉ in su ỉ& d e n c y , 
w h ic h  m a y  b eco m e  m a n iíe s t a fte r o v e rly  ra p id  v v ith d ra w a l 
o ỉ tre a tm e n t o r b e  p ie d p ita te d  b y  so m e sư e ss  su  c h  as 
in ỉe c t io n  o r tx a u m a . P a tie n ts  v a ry  c o n s id e ra b ly  in  th e  d eg ree  
a n d  d u ia tío n  o i  a d re n a l su p p re ss io n  a ỉte r  a  g iv e n  co u rse  o ( 
c o rtíc o s te ro id . b u t a d re n a l a ư o p h y  m a y  p e rs is t fo r m o n th s 
o r y e a rs , a n d  v v ith d ia v ra l sh o u ld  b e  g ra d u a l in  th o se  w h o  
h a v e  b e e n  tre a te d  fo r  a n y  le n g th  o f tim e  (se e  a lso  
W ith d ra w a l, p . 1 6 1 8 .1 ). H ig h  d o ses o ỉ c o rtic o s te ro id s  g iv e n  
d u iin g  p re g n a n cy  m a y  c a u se  ỉe ta l o r n e o n a ta l a d re n a l 
su p p re sã o n . A ỉth o u g h  th e  p re d se  m e ch a n ism  is  u n c e rta ìn . 
g ro w th  re ta rd a tio n  m a y  fo llo w  th e  u se  o f e v e n  re la tiv e ly  
sm a ll d o ses o ỉ c o rtic o s te ro id s  in  đ ú ỉd re n .

L a rg e  d o ses o ỉ c o rtic o s te ro id s . o r o f c o rtic o tro p in , m ay  
p ro d u ce  C u sh in g o id  sy m p to m s ty p ic a l o f h y p e ra c t iv ity  o f 
th e  a d re n a l c o rte x , w ith  m o o n -ỉa c e . so m e tim e s w ith  
h ú s u tis m , b u S a io  h u m p , A u sh in g , in c re a s e d  b ru is in g , 
e cch y m o se s , s ữ ia e , a n d  a cn e  (se e  a lso  C u sh in g 's  S yn d ro m e . 
p . 2 5 5 9 .1 ). G iv in g  la rg e  im ra v e n o u s  d o ses o í  c o rtíc o s te ro id s  
to o  ra p id ly  m a y  c a u se  c a rd io v a s c u la r c o lla p se .

H y p e is e n ã t iv ity  re a c tio n s  h a v e  o c c u rre d  w ith  c o rtìco s- 
te ro id s , m a in ly  w h e n  a p p lie d  to p ic a lly .

A d v e rse  e ữ e c ts o c c u r, in  g e n e ra l, f a iiiy  e q u a lly  v v ith  a ll 
s y s te m ic  c o rtic o s te ro id  p re p a ra tio n s  a n d  th e ir  in d d e n c e  
rise s  s te e p ly  ư  d o sag e  in c re a s e s  m u  c h  a b o v e  p h y s io lo g ic a l 
v a ỉu e s , tra d it ío n a lly  c o n s id e re d  to  b e  a b o u t 7 .5  m g d a ily  o f 
p re d n iso lo n e  o r it s  e q u iv a le n t (se e  U se s a n d  A d m in is tra tio n . 
p . 1 5 9 7 .3 , fo r e q u iv a le n t d o ses o f o th e r c o rtic o s te ro id ỉ). 
S h o rt c o u ise s  a t h ig h  d o sag e  ÍOT e m e rg e n d e s a p p e a r to  
c a u se  ỉe w e r a d v e rse  e ỉte c ts  th a n  p ro io n g e d  c o u rse s  w ith  
lo w e r d o se s.

M o st to p ic a lly  a p p lie d  (in d u d in g  in h a le d ) c o rtic o s te ro id s  
m a y , u n d e r c e rta in  d rc u m s ta n c e s , b e  a b so rb e d  in  s u ffid e n t 
a m o u n tỉ to  p ro d u ce  sy s te m ỉc  e ĩte c ts . T h e  to p ic a l a p p lic a tio n  
o ỉ c o rtic o s te io id  p re p a ra tío n s  to  th e  e y e s h a s  p ro d u ce d  
c o m e a l u lc e is , ra is e d  in tra - o c u la r p re s s u ie , a n d  re d u ce d  
v ỉs u a ỉ tu a cú o n .  A p p lic a tio n  o ỉ  c o rtic o s te ro id s  to  th e  s lr in  h a s 
le d  to  lo ss  o í s k in  c o lla g e n  a n d  su b c u ta n e o u s a tro p h y ; lo c a l 
h y p o p ig m e n ta tio n  o í d e e p ly  p ig m e n te d  s k in s  h a s b een  
re p o rte d  a fte r b o th  th e  in tra d e rm a l Ũ ỊỈe c tio n  a n d  to p ic a l 
a p p lic a tio n  o f p o te n t c o rtic o s te ro id s . D ry n e s s , ir r it a t io n . 
e p is ta x is , a n d  ra re ly  u lc e ra tio n  o r p e río ra tio n  o f th e  n a sa l 
se p tu m  h a v e  fo llo w e d  in tra n a s a l u se ; s m e lỉ a n d  ta ste  
d is tu rb a n c e s  m a y  a lso  OCCUT. H o arse n e ss a n d  c a n d id ia s is  o t 
th e  m o u th  o r th ro a t m a y  o c c u r in  p a tie n ts  re c e iv in g  in h a le d  
c o rtic o s te ro id s .

In tra th e c a l d o sag e  (in d u d in g  in a d v e rte n t in tra th e c a l 
d o sag e  a ỉte r  a tte m p te d  e p id u ia l in je c t io n ) h a s b een  
a sso d a te d  w ith  a ra c h n o id itis .

A d v e rse  e fie c tỉ sh o u ld  b e  ữ e a te d  sy m p to m a tic a lly , w ỉth  
th e  c o rtíc o s te ro id  d o sag e re d u c e d  o r s lo w ly  w ith d ra w n  
vvh e re  p o ss ib le .

R e v ie v v s .
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A d re r a i s u p p re s s io n . T h e  in h ib it io n  o f b y p o th a la m ic - 
p itu ita ry -a d re n o c o rú c a l h in c tio n  a sso d a te d  w ith  c o rd co - 
ste ro id  u se  m a y  p e rs is t fo r a  y e a r o r m o re  a íte r  ư e a tm e n t 
is  w ith d ra w n  a n d  m a y  c a u se  a c u te  a d re n o c o rtic a l in su ỉ& -

d e n c y  w ith  d rc u la to ry  c o lla p se  d u tin g  s tre s s . T h e  d eg ree  
o í su p p re ss io n  d e p e n d s o n  se v e ra l la c to rs , in d u d in g  le n g th  
oi tre a tm e n t tũ n e  o f d a y  tre a tm e n t is  g iv e n , ty p e  o f 
c o rtico ste ro id  p re p a ra tio n  u se d , ro u te , d o se  u se d , a n d  d o s- 
in g  in te r v a l. In  g e n e ra l, su p p re ss io n  o f se c re tio n  o f a d re - 
n o c o rtic o tro p h ic  h o rm o n e  a n d  a tro p h y  o i  th e  a d re n a l 
g lan d  b eco m e  p ro g re s s iv e ly  m o re  d e h n ite  a s d o se s o f 
c o rtic o s te ro id  e xc e e d  p h y s io lo g ic a ỉ a m o u n ts (se e  U se s an d  
A d m in is tra tỉo n , p . 1 5 9 7 .3 ), a n d  a s th e  d u ia tio n  o f th e ra p y  
in c re a se s (s ig n ih c a n t su p p re ss io n  is  U k e ly  in  p a tìe n ts  
re c e iv in g  m o re  th a n  3 w e e k s  o f th e ra p y ). I t  is  le s s  w h e n  
th e  c o rtic o s te ro id  is  g iv e n  a s a  s in g ie  d o se in  th e  m o m in g , 
an d  e v e n  le ss  if  th is  m o m in g  d o se  is  g iv e n  o n  a lte m a te  
d ays o r le ss  & e q u e n tỉy . In  p a tie n ts  ta k in g  h ig h  e n o u g h  
do ses o f co rd co ste ro id s  to  su p p re ss  th e  a d re n a ls  th e  do se 
sh o u ld  b e in c re a s e d  d u rin g  a n y  fo rm  o í sư e ss  (fo r  e xa m - 
p le , illn e s s  o r s u rg e ry ); s im ila r ly  th o se  ư e a te d  w ith  su c h  
do ses v v ith in  th e  la s t 2  o r 3 m o n th s sh o u ld  b e  re s ta rte d  o n  
th e ra p y . W h e re  th e  in te rv a l s in c e  ơ e a tm e n t is  g re a te r 
th a n  3 m o n th s, re su m p tio n  o f tre a tm e n t d e p e n d s o n  c lin i-  
c a l a sse ssm e n t o í s ig n s o f a d re n o c o rtic a l in s u ffid e n c y .

T o  a v o id  p re c ip ita tin g  a c u te  a d re n o c o rtic a l in s u íĐ c ie n c y , 
w ith d ra w a l o f c o rtic o s te ro id  tre a tm e n t sh o u ld  b e  c a rrie d  o u t 
g ra d u a lly , d iíle r ín g  re g im e n s b e in g  u sed  a cc o rd in g  to  th e  
d ise a se  b e in g  tre a te d  a n d  th e  d u ra tio n  o f th e ra p y . E x a m p le s  
oỉ  w ith d ra w a l re g im e n s th a t h a v e  b een  u se d  a re  d e sc iib e d  
u n d e r V V ith d ra vva l, p . 1 6 1 8 .1 .

A d re n a l su p p re ss io n  m a y  o c c u r a lte r v e ry  sh o rt co u rse s 
oi h ig h -d o se  th e ra p y  an d  s in c e  m a n y  p a tie n u  u n d e rg o in g  
su ch  th e ra p y  w ill b e  u n d e r c o n tin u in g  stre ss  w h e n  th e  d ru g s 
a re  sto p p ed , g ra d u a l v v ith d ra v v a l o f c o rtic o s te ro id s  o v e r 5 to  
7  d a ys is  p re íe ra b le .

I t  sh o u ld  a lso  b e  re m e m b e re d  th a t c o rtic o s te ro id -in d u c e d  
a d re n a l su p p re ss io n  h a s b e e n  a sso c ia te d  n o t o n ly  w ith  
sy ste m ic  th e ra p y , b u t h a s fo IIo w e đ  to p ic a l a p p lic a tio n  o f 
c o rtico ste ro id  p re p a ra tio n s , p a rt ic u la r ly  th o se  c o n ta in in g  
p o te n t c o rú c o ste ro id s . S o m e  d e g re e  oi a d re n a l su p p re ss io n  
is  a lso  a sso d a te d  w ith  th e  u se  o f h ig h  d o se in h a la n ts  an d  
n a sa l p re p a ra tio n s , a n d  h a s fo llo w e d  th e  to p ic a l a p p lic a tio n  
o f e y e  d ro p s a n d  e y e  o in tm e n ts .

Effeds on the bones and ịoints. C o rtic o s te ro id -in d u c e d  
a v a s c u la r  n e c ro s is  o f b o n e  is  a n  u n co m ra o n  b u t d is- 
a b lin g  c o m p lic a tio n  o f th e ra p y . 1' 1 T h e  in d d e n c e  m a y  v a ry  
in  p a tie n ts  w ith  d iffe rc n t d ise a se  S ta te s; a lc o h o lìc s , an d  
p a tie n ts  w ith  c o n n e c tiv e  tis s u e  d ise a se  (e s p e d a lly  S L E ) 
m ay h a v e  in c re a se d  s u s c e p tib ility . 5' 4 T h e re  m a y  b e a  re la -  
tio n sh ip  w ith  c o rtic o s te ro id  d o se : e v e n  sh o rt c o u rse s  o f 
h ig h -d o se  c o rtic o s te ro id s  m a y  b e  a sso d a te d  vv ith  its  d e v e l-  
o p m e n t. 1' 3 A v a s c u la r n e c ro s is  h a s a lso  b e e n  a sso d a te d  
w ith  to p ic a l a p p lic a tio n  o f c o rtíc o s te ro id s .’

C o rtìc o s te ro id s  m a y  a iso  p ro đ u ce  o s te o p o ro s is . A  
re v ie vv * o f d a ta  o b ta in e d  b o m  s tu d ie s  p u b llsh e d  b e tw e e n  
197 0  a n d  1 99 0  e s ta b lish e d  th a t o ste o p o ro sis is  a co m m o n  
co n se q u e n ce  o f lo n g -te rm  ơ e a tm e n t w ith  c o rtìc o s te ro id s , 
o c c u rrin g  in  a b o u t 5 0 %  o f p a tie n ts . B o n e  lo ss  is  m o re  ra p id  
d u rin g  th e  e a rly  stag e s o f th e ra p y  an d  ìs  m o st ra p id  in  a re a s 
o f th e  sk e le to n  c o n ta in in g  th e  g re a te st p ro p o rtio n  o f 
ữ a b e c u la r b o n e  su c h  as th e  s p in e . h ip , d ỉs ta l ra d iu s . p e lv is , 
an d  r ìb s .

R e v ie w s  a n d  g u id e lin e s 7" 11 o n  th e  p re v e n tìo n  an d  
m an ag e m e n t o ỉ c o rtico ste ro id -L n d u c e d  o ste o p o ro sis su g g est 
th a t th e  d ose sh o u ld  b e m in im is e d , a s o ra l d o ses ab o ve  
7 .5  m g o f prednisolone or prednisone (or th e  equivalent) 
d a ily  a re  a sso d a te d  v v ith  m o re  s ig n iQ ca n t b o n e  lo ss  an d  
in c re a se d  h a c tu re  r is k . 12 A lte m a te -d a y  th e ra p y , a lth o u g h  
d e s ira b le  ÍOT its  re d u ce d  e ííe c t o n  th e  h y p o th a la m ic -  
p itu ita ry -a d re n a l a x is , d o es n o t re d u c e  th e  r is k  o f b o n e  lo s s . 
I t  sh o u ld  b e  b o m e  in  m in d  th a t lo n g -te rm  u se  o f in h a le d  
c o rtico ste ro id s  m a y  a ỉso  re d u c e  b o n e  m in e ra l d e n s ity . 
P a rie n ts  sh o u ld  m a in ta ú i a n  a d e q u a te  in ta k e  o f c a ld u m  an d  
v ita m in  D  (p ro p h y la c tic  th e ra p y  w ith  b o th  h a s  b e e n  
ad vo ca te d  in  a ll p a tie n ts  s ta rtin g  c o rtic o s te ro id s1’ ) , sh o u ld  
ta k e  re g u la r e x e rd s e , a n d  a v o id  sm o k in g  a n d  e x c e ss iv e  
a lco h o l in ta k e . H R T  h a s b e e n  a d vo ca te d  in  p o stm e n o p a u sa l 
w o m en  b u t re c e n t re -e v a lu a tio n  o f th e  ris k s  an d  b e n e ã ts  o í 
H R T  m ay  re n d e r th is  o p tio n  u n a ttra c tiv e . B isp h o sp h o n a te s 
m ay  b e u sed  in  h jg h - ris k  p a d e n ts  a s th e y  a re  eữ ectìve  a t 
p re v e n tin g  a n d  ư e a tin g  c o rtic o s te ro id - in d u c e d  b o n e  lo s s 14 

an d  m a y  re d u ce  ừ a c tu re  ra te s .* "10 T h e re  is  so m e  e v id e n c e  to  
su g g est th a t c a ld to n in  h a s a  b e n e h d a i e ữ e c t o n  b o n e  m ass , 
an d  it  m a y  b e  c o n s id e re d  a s a n  a lte m a tiv e  vvh e n  
b isp h o sp h o n a te s c a n n o t b e u se d . P lu o ríd e  h a s b e e n  stu d ie d  
in  c o rtìc o s te ro id -in d u c e d  o ste o p o ro s is , b u t a lth o u g h  it  w a s 
lo u n d  to  in c re a s e  b o n e  d e n s ity , th e re  is  c o n c e m  a b o u t th e  
re s u lta n t b o n e  s tru c tu re  a n d  a  p o ss ib le  in c re a s e  in  ừ a c tu re  
ra te s . T h e re  a re  re p o rts  o f b e n e h t ừ o m  a n a b o lic  th e ra p y , b u t 
e v id e n c e  is  lim ite d . A  th ia ã d e  d iu re tic  m a y  b e h e lp lu l in  
c o n n o llin g  h y p e rc a ld u rìa  in  p a tie n ts  n o t re c e iv in g  c a ld -  
tr io l.*  W h e th e r so m e  c o ttic o s te ro id s  h a v e  re d u c e d  e íle c ts  o n  
th e  b o n e  is  u n d e a r.’

T h e re  is  a  r is k  o f te n d in o p a th ie s  v v ith  th e  u se  o f 
c o rtic o s te ro id s , e sp e d a lly  o f th e  A c h ille s  a n d  p a te lla r 
te n d o n s; ru p m re s h a  v e  b ẽ e n  re p o n e d . 15 M o st re p o rts  h a  v e  
co n ce m e d  oiaì OT in tra - a rt ic u ia r  u se . b u t th e re  h a v e  b een

o cc a s io n a l case s in  p a tie n ts  re c e iv in g  in h a le d  o r to p ic a l 
c o rtic o s te ro id s .
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E ffe c ts  o n  c a rb o h y d ra te  a n d  p ro te in  m e ta b o lism . C o rti-  
co ste ro id s p ro d u ce  g lu co se  in to le ra n c e 1' 4 an d  p ro te in  ca ta - 
b o lism . 5'4 A  p o p u la tio n  stu d y  ío u n d  th a t oral c o rtico ste ro id  
th e ra p y  m ay  b e a sso c ia te d  w ith  u p  to  2 %  o ( in c id c n t cases 
o f d ỉa b e te s m e llitu s  in  p rim a ry  c a re .7 A lth o u g h  m a in ly  
a sso c ia te d  w ith  sy s te m ic  u se , th e re  is  a re p o rt o f d e te rio ra - 
tio n  in  d ia b e tic  c o n ư o l a sso d a te d  v v ith  h ig h -d o se  inhahd  
c o rtic o s te ro id  tre a tm e n t.’  A  s tu d y  in  d ia b e tic  p a tie n ts  a lso  
ío u n d  th a t u se  o f in h a le d  c o rtic o s te ro id s  w a s a sso d a te d  
w ith  in c re a se d  se ru m -g lu co se  c o n c e n ơ a tio n s  in  a  do se- 
re sp o n se  m a n n e r.’  T h e  r is k  o f n e w -o n se t d ia b e te s m e llitu s  
m ig h t a lso  b e  in c re a se d  w ith  lo n g  te rm  u se  o ( h ig h -d o se  
topical c o rtic o s te ro id s  a p p lie d  to  th e  s k in . 10
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E ffe d s  o n  ih e  c a rd io v o s c u la r System. A d v e rse  e ũ e c ts o í 
g lu c o c o rtic o id s  in  d u  d e  h y p e rte n s io n , h y p e rg ly c a e m ia , 
o b e s ity , a n d  d y s lip id a e m ia , 1' 3 w h ic h  a re  in d e p e n d e n t r ỉs k  
lactoTS ÍOT c a rd io v a s c u la r d ise a se . H o v v e v e r, g lu co c o rtico id s  
a lso  h a v e  a n ti- in lla m m a tO T y  e ữ e c ts1-2 w h ic h  m ay  e x e rt an  
a n tì-a th e ro s d e ro tic  e ffe a . C o h o rt s tu d ie s1 3  e sta b lish e d  
Chat o ra l g lu c o c o rtic o id  u se  vvas a sso d a te d  w ith  a n  
in c re a s e d  r is k  ío r  h e a rt ía ilu re , a n d  th a t h ig h -d o se  th e ra p y  
w a s  a sso d a te d  w ith  a n  in c re a se d  r is k  ío r  c a rd io v a sc u la r 
d ise a se , in d u d in g  m y o c a id ia l ưiỉa icúon.
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E ffe c ts  o n  th e  c e re b c o v o s c u la r S y s te m . D e sp ite  b e in g  u sed  
in  h ig h  d o ses to  ư e a t b e n ig n  in ư a c ra n ia l h y p e ite n s io n , 
c o rtic o s te ro id s  m ay  a lso  o c c a s io n a lly  cau se  th is  d iso rd e r. 
C h ild re n  re c e iv in g  lo n g -te rm  th e ra p y  a re  m a in ly  a â e c te d , 
a n  in cx e a se  in  d o sag e  o fte n  b e in g  re s p o n s ib le . S ym p to m s 
u s u a lly  su b sid e  w h e n  d o sag e is  re d u c e d . 1

1. Gíbberd B. Dmg^induced benign inơacranial hypertenáoa. Pnsơibcn' J 
1991; 31: 118-21.

E ffe d s  o n  th e  e y e s . D u rin g  o p h th a lm ic  u se  o i  c o rtic o s te r- 
o id s a b o u t o n e -th ird  o í p a tie n ts  w lll d e ve lo p  r a is e d  in t r a -  
o c u la r  p re s s u re , u s u a lly  v v ith in  a íe w  w e e k s o f ư e a tm e n t 
v v ith  p o te n t c o rtic o s te ro id s , o r v v ith in  m o n th s w ith  w e a k e r 
o n e s . 1 T h e  e ffe c ts  o n  c h ild re n  a re  v a ria b le , b u t th e y  m ay
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b e  a t r is k  o f a  g re a te r a n d  m o re  ra p id  re sp o n se  to  
o p h th a lm ic  c o rtíc o s te ro id s . 1 R a is e d  in tra - o c u la r p re ssu re  
a n d  g la u co m a  c a n  a lso  b e  ca u se d  b y  to p ic a l u se  o ỉ c o rti-  
co ste ro id s o n  th e  £ace , p a rt ìc u la r ly  w ith  p ro lo n g e d  u se .2 

T h e re  is  e v id e n c e  o f a n  in c re a s e d  r is k  in  p a tie n ts  re c e iv in g  
p ro lo n g e d  h ig h -d o se  in h a le d  c o rtíc o s te ro id s . 3 In c rc a se s  in  
in tra - o c u la r p re ssu re  a p p e a r to  b e  le s s  co m m o n  v v ith  sy s- 
te m ic  c o rtic o s te ro id s , 4 b u t a  s tu đ y  in  e ld e rly  p a tie n ts  
sh o vved  th a t th e  r is k  o ỉ ra ise d  in tra -o c u la r p re ssu re  o r 
o p e n -an g le  g la u co m a  in c re a s e d  w ith  th e  d o se an d  d u ra - 
tio n  o ỉ o ra l u se . 5

T opica l a p p lic a tio n  o ỉ  co r tic o s te ro id s  in  p a tie n ts  w i th  
b a c te r ia ỉ. f u n g a l  o r  v ứ a ỉ  e y e  In íe c t lo n  c a n  a lle v ia te  th e  
s y m p to m s  b u t  a l lo w  t h e  in ỉe c t io n  to  d e v e lo p .1-6 In  o c u ỉa r  
h e r p e s  s im p le x  in íe c t io n  th e r e  is  th e  r isk  o f  c o m e a l 
u lc e ra t io n  a n d  s c a r t in g  t h a t  m a y  le a d  to  loss o ỉ  Vision.

C a ta r a c t  ío n n a t io n  is  a sso d a te d  v v ith  sy s te m ic  
c o rtic o s te ro id  u s e . I t  h a s  a lso  b e e n  re p o tte d  a ỉte r  
o p h th a lm ic 1-4  a n d  to p íc a l2,7 u se . T h e re  is  e v id e n c e  th a t 
c a ta ra c t ío n n a tio n  m a y  a lso  b e  a sso d a te d  w ith  p ro lo n g e d  
u se  o f h ig h -d o se  ìn h a le d  c o rtìc o s te ro id s .<*10 T h e  in tra n a s a l 
u se  o f c o rtic o s te ro id s , h o w e v e r, d o es n o t a p p e a r to  in c re a se  
th e  r is k . 11 I t  h a s b e e n  su g g ested  th a t th e  Ie n s  in  c h ild re n  
m ig h t b e m o re  s e n s it iv e  th a n  in  a d u lts . b u t th is  m a y  b e  d u e  
to  th e  la rg e  d o ses o ỉ c o rtic o s te ro id s , re la tiv e  to  b o d y  á z e , 
g iv e n  o ra lly  in  th e se  c a s e s : E v id e n c e  o í a n  in c re a se d  r ìs k  in  
c h ild re n  h o m  in h a le d  c o rtic o s te ro id s  is  lim ite d , b u t is  
p ro b a b ly  o u tw e ig h e d  b y  th e  b e n e S ts  o f a sth m a  c o m ro l. 12

S y s te m ic  c o rtìc o s te ro id  u se  h a s a lso  b e e n  a sso d a te d  w ith  
d am ag e to  th e  re t in a l p ig m e n t e p ith e lỉa l b a rr ie r , p re d isp o s- 
in g  th e  p a tie n t to  se ro u s r e t in a l d e ta c h m e n t . 13
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E ffe d s  o n  th e  g a s tro in te s tin o l t r a c t . I t  h a s lo n g  b e e n  co n - 
sid e re d  th a t ư e a tm e n t v v ith  c o rtic o s te ro id s  m ig h t le a d  to  
p e p tic  u lc e is . So m e y e a rs  ago  a  re v ie v v  o f th e  d a ta  th e n  
a v a ila b le  su g g ested  th a t s in c e  a n  u lc e r d e ve lo p e d  in  1 %  o f 
c o n tro l p a tie n ts  n o t re c e iv in g  c o rtic o s te ro id s , th e  2 %  in d -  
d e n ce  fo r p a tie n ts  re c e iv ứ ig  c o rtic o s te ro id s  d id  n o t w a rra n t 
th e  p ro p h y la c tic  u se  o f a n ti- u lc e r d ru g s in  a ll p a tie n ts . 1 

O th e rs h a v e  fo u n d  lit t le  e v id e n c e  o f a n  in c re a se d  r is k  o f 
p e p tic  u lc e r  p ro d u ce d  b y  c o rtic o s te ro id s  a lo n e  a lth o u g h  
th e re  is  so m e in c re a se d  r is k  w h e n  u s in g  th e m  w ith  
N S A ED s . 2 A  Ia te r c o h o rt s tu d y 3 ỉo u n d  a m o d est in c re a s e  in  
r is k  o f g a s n o in te s tin a ỉ b le e d ìn g  v v ith  c u rre n t u se  o f c o rti-  
c o s te ro id s . w h ic h  in c re a se d  vvh e n  N S A ID s w e re  a lso  u se d . 
I t  h a s b e e n  su g g ested  th a t it  m ig h t b e p ru d e n t to  a v o id  
su c h  c o m b in a tio n  th e ra p y  w h e n e v e r p o ss ib le . 4

D o u b t h a s th e re ío re  b een  ca s t o n  th e  p ro p h y la c tic  v a lu e  
o f a n á - u lc e r th e ra p y  g iv e n  w ith  c o rtic o s te ro id s ., J  I f  an  u lc e r 
d o es d e v e lo p  a n d  th e re  is  good re a so n  to  c o n tin u e  tre a tm e n t 
th e n  c o rtic o s te ro id s  m a y  b e  c o n tin u e d  a lo n g  w ith  so m e 
fo rm  o f u lc e r  th e ra p y . 1

T h e re  h a v e  b e e n  se v e ra l re p o rts  o f c o rtic o ste ro id s  b e in g  
a sso d a te d  v v ith  g a s tro in te s tin a l T h e re  is  a  r is k
th a t th e  a n ti- in ila m m a to ry  p ro p e rtìe s  o f c o rtic o ste ro id s  m a y  
m ask  th e  s ig n s o f p e río ra tio n  a n d  d e la y  d ia g n o sìs v v ith  
p o te n tia lly  fa ta l re s u lts .
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Effeds on ^owth. C o rtíc o s te ro id s  im p a ir n o rm a l g ro vvth  
in  c h ild re n  w h e n  g iv e n  sy s te m ic a lly , 1*1 a n d  a ith o u g h  a lte r-  
n a te -d a y  th e ra p y  m a y  re d u c e  th e  e ữ e c t o n  g ro vỵ th  it  d o es 
n o t a b o lish  ĨL  T h e re  h a s b e e n  so m e c o n ce m  a b o u t p o ssib le  
e ữ e c ts o f ín h a le d  c o rtic o s te ro id s  o n  g ro vvth . 1' 4  So m e stu - 
d ie s h a v e  n o t ío u n d  a n  e ffe c t o f in h a le d  c o itic o s te ro id s  o n  
g ro vvth  ư d o ses a re  m o d e st, e v e n  W h en  tre a tm e n t is  p ro - 
lo n g e d . 1-5' 6 O th e rs h a v e  ío u n d  th a t in h a le d  c o rtico ste T o id s , 
p a rt ic u la r ly  in  h ig h  d o se s, do  h a v e  so m e e ffe c t o n  g ro vvth  
p a ra m e te rs , 5-7' 10 b u t it  is  u n d e a r v v h e th e r th is  h a s lo n g - 
te rm  e ííe c ts  o n  th e  c h ild 's  u itim a te  h e ig h t, a n d  th e  a lte r-  
n a tiv e  in  c h ild re n  re q u ứ in g  su c h  h ig h -d o se  th e ra p y  is  
lik e ly  to  b e  a n  o ra l c o rtic o s te ro id . w ith  its  co n se q u e n t 
e h e c ts . So m e  s tu d ie s , 11-12 in  d ũ ld re n  w ith  m tíd  to  m o d e r- 
a te  a s th m a , h a v e  su g g ested  th a t a  sm a ll re d u c tio n  in  
g ro vvth  v e lo d ty  m a y  o c c u r in  th e  S rs t y e a r o f tre a tm e n t, 
b u t th a t it  th e n  n o n n a lỉse s  a n d  a d u lt h e ig h t is  n o t 
a d v e rse ly  a iỉe c te d . N o n e th e le ss , in  th e  Iig h t o f th e  in c re a s -  
in g  n u m b e r o f s tu d ie s  su g g e stin g  so m e e ữ e c ts o f in h a ỉe d  
o r in tra n a s a l c o rtíc o s te ro id s  o n  g ro vvth  th e  F D A  h a s 
re q u ire d  th e  in d u s io n  o f a  w a m in g  in  u s  la b e llin g  th a t 
su  c h  P ro d u c ts  m a y  s lo w  g ro vvth  ra te s . F o r a  su g g e stio n  
th a t in h a la tío n  o t a  s in g le  d o se  o ỉ b u d e so n id e  in  th e  m o m - 
in g  h a d  le s s  e ỉỉe c t o n  g ro vvth  th a n  tv y ice  d a ily  d o sag e , see  
A d m in is tra tỉo n , p . 1 6 2 5 .2 .
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Effeds on immune response. O vvứ ig  to  th e ir  im m u n o su p - 
p re ssa n t e ffe c t, g iv in g  c o rtic o s te ro id s  in  d o ses g re a te r th a n  
th o se  re q u ire d  fo r p h y s io lo g ỉc a l re p la ce m e n t th e ra p y  is  
a sso d a te d  w ith  in c re a s e d  su s c e p tib ility  to  in íe c t io n . ag g ra- 
v a tio n  o ỉ e x is tin g  in íe c t io n . a n d  a c tiv a tio n  o í la te n t in ỉe c -  
n o n . A n  a d d itio n a l p ro b le m  is  th a t th e  a n ti- in lla m m a to ry  
e ffe a  o f c o rtic o s te ro id s  m a y  m ask  sym p to m s u n t il th e  
in íe c t io n  h a s p ro g re sse d  to  a n  a d va n ce d  sta g e ; th e  a lte re d  
re sp o n se  o f th e  b o d y  m a y  a lso  p e rm it th e  b iz a rre  sp re a d  o f 
in íe c t io n s , h e q u e n tly  in  a b e rra n t ío rm s , su c h  a s d isse m i- 
n a te d  p a ra s itic  in íe c t io n s . T h e  r is k  is  g re a te r in  p a tíe n ts  
re c e iv in g  h ig h  d o se s, o r a sso d a te d  th e ra p y  w ith  o th e r 
im m u n o su p p re ssa n ts  su c h  a s c y to to x ic  d ru g s , a n d  in  th o se  
vvho  a re  a lre a d y  d e b ilita te d . C h ild re n  re c e iv in g  h ig h  d o ses 
o f c o rtic o s te ro id s  a re  a t sp e c ia l r is k  fro m  c h ild h o o d  d is- 
e a se s, su c h  a s c h ic k e n p o x , b u t v a c d n a tio n  w ith  liv in g  
o rg a n ism s is  c o n tra - in d ic a te d  s in c e  in ỉe c tio n  m a y  be 
in d u ce d  (k ille d  v a c d n e s  o r to x o id s c a n  be g iv e n  b u t th e  
re sp o n se  m ay  b e  re d u c e d ).

T h is  in c re a s e d  s u s c e p tib ility  to  in ỉe c tio n  a n d  m a sk in g  o f 
sy m p to m s m a y  a lso  b e  cau se d  b y  to p ic a l o r lo c a l 
c o rtic o s te ro id  th e ra p y . T h u s , to p ic a l a p p lic a tio n  to  th e  s k in  
h a s le d  to  u n u s u a l ch an g e s su c h  a s a ty p ic a l rin g vvo rm  
in ỉe c t io n . F u n g a l in íe c t io n s  (p a rt ic u la r iy  c a n d id ia s is ), 
g e n e ra lly  re s tr ia e d  to  th e  m o u th  a n d  th ro a t, a re  a sso d a te d  
w ith  c o rtic o s te ro id  in h a la tio n s : S e v e re  d am ag e to  th e  e ye  
h a s fo llo w e d  th e  o c u la r u se  o { c o n ic o s te ro id s  in  h e rp e tic  
ỉn íe c t io n s . a n d  a  g e n e ra lise d  sp re a d  o f h e ip e s  in íe c tio n  m ay  
ío llo v v  a p p lic a tio n  to  th e  m o u th  in  th e  p re se n c e  oi  h e tp e s 
in ỉe c t io n .

C o n v e rs e ly , th e  e ữ e c t o f c o rtíc o s te ro id s  o n  th e  sym p to m s 
a n d  c o u rse  o f so m e  in íe c tio n s  m a y  b e  U ỉe -sa v in g  (se e  
In íe c t ío n s , u n d e r U se s a n d  A d m in is tra tio n . p . 1 6 0 6 .3 ). 
B e ío re  e m b a rk in g  o n  a  ỉo n g -te im  COUĨSC o f c o it ic o s te io id  
th e ra p y  g e n e ra l m e a su re s fo r th e  re d u c tio n  o f r ỉs k  o f 
in íe c t io n  in c lu d e  a  d ilig e n t se a rc h  ỉo r  a c tiv e  o r q u ie sc e n t 
in ỉe c t io n  a n d . vvh e re  a p p ro p ria te , p re v e n tio n  o r e ra d ic a tio n  
o f th e  in ỉe c t io n  b e fo re  s ta n in g , o r g iv in g  c h e m o p ro p h y la x is  
d u rin g  c o rtic o s te ro id  ơ e a tm e n t.

Effects on Gpid metaboÈsm. G lu c o c o rtic o id s  h a v e  p o te n t 
e ữ e c ts o n . lip id  m e ta b o lism , ỉa d lita t in g  th e  e ữ e c ts  o ỉ 
g ro vvth  h o rm o n e  a n d  e n d o g e n o u s s tim u ỉa n ts  o ỉ U p o ly s is . 
A s  a  re s u lt th e y  in c re a se  b o th  h ig h - a n d  lo w -d e n s ity  H po- 
p ro te ìn  c h o le s te ro l c o n c e n tra tio n s  in  th e  b lo o d .

O n  p ro lo n g e d  u se  g lu c o c o rtic o id s  a lso  h a v e  a  d ra m a tìc  
e ữ e a  o n  b o d y  lá t  d is tr ib u tio n , re s n ltin g  in  th e  c h a ia a e r is t ic  
C u sh in g o id  a p p e ara n ce  o i m o o a  fa c e , a n d  ỉn c re a se d  fa t a t 
th e  b a ck  o f th e  n e c k  an d  s u p ra c la v ic u la r a re a .

Effeds on m enid State. M e n ta l d is tu rb a n c e s cau se d  b y  
c o rtico ste ro id s  ỉn d u d e  d e p re s s lo n , m a n ia , e u p h o ría ; an d  
d e liriu m .u  P s y c h o tic  'sy m p to m s, in so m n ia , an d  h y p e ra c- 
d v ity  h a v e  a lsõ  b e e n  re p o rte d  in  c h ild re n  a n d  a d o ie sce n ts 
tre a te d  y y ith  in h a le d , 3-4  o ra l, a n d  in tra v e n o u s  c o rtic o s te r-  
o id s . 3 T h e  r is k  o f a d ve rse  e ữ e c ts a p p e a rs to  b e  d o se- 
re la te d , b u t th e re  a re  re p o rts  o f case s a sso d a te d  w ith  v e ry  
lo w  d o sag es. R e v e rs ib le  im p a irm e n t o ỉ m e m o ry  h a s  b e  e n  
a sso d a te d  v v ith  in tra v e n o u s  m e th y lp re d n is o lo n e . , ‘7
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oids. ũayc a in  Pnc 2006; 81:1361-7.

3. Stuart FA. «  aL Adverse psychoỉogícaỉ eSects of cortícosteroids in 
cbildnn and adoiescaus. Anh Dá ƠÚU 2005; 90: 500-506.
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Effeds on ihe neonale. V a rio u s  a d v e rse  e ỉỉe c ts  h a v e  b een  
re p o n e d  in  p re m a tu K  n e o n a te s  g iv e n  c o rá c o ste ro id s , see 
u n d e r D e xa m e th a so n e , p . 1 6 3 3 .1 .

Effeds on fhe nervous System. P a ia e s th e s ia . u s u a lly  lo ca - 
lis e d  to  th e  p e rin e u m , h a s  b e e n  a sso d a te d  w ith  In tra -  
v e n o u s u se  o f d e xa m e th a so n e  so d ỉu m  p h o sp h a te 1-4 an d  
h y d ro co rtiso n e  so d iu m  p h o sp h a te ,’  b u t n o t w ith  h y d ro - 
c o rtiso n e  so đ iu m  su c d n a te . 5 D e sc rip tio n s  o f th is  re a c tio n  
in d u d e  itc h in g , b u rn in g , tin g lin g , a n d  se v e re  p a in . I t  c an  
b e g in  w ith in  seco n d s o f g iv in g  th e  in je c t io n , a n d  d e a r 
v v ith in  m in u te s  o í s to p p in g . T h is  re a c tio n  a p p e a rs to  b e 
cau se d  b y  th e  c o rtic o s te ro id  p h o sp h a te  e ste r itse U , an d  
d e a rs  in  th e  tim e  it  ta k e s fo r  th e  d ru g  to  b e h y d ro ly se d . I t  
h a s b een  su g g ested  th a t th e  re a c tio n  c a n  b e a b o lish e d  o r 
a vo id e d  b y  g iv in g  th e  d ru g  as a d ilu te  s o lu tio n , o v e r a t 
le a s t 5 to  15 m in u te s . 2"4

E p id u ra l lip o m a to sis ( ỉa t  d e p o sitio n  a ro u n d  th e  sp in a l 
co rd ) is  a  ra re  c o m p lic a tio n  o f sy s te m ic  c o rtíc o s te ro id s . 4 It  
h a s  b een  a sso d a te d  w ith  b o th  h ig h  d a ỉly  d o ses (m o re  th a n  
3 0  m g p re d n iso n e  d a ily ) a n d  lo w e r d o ses g lv e n  o v e r se v e ra l 
y e a rs . T h e  o n se t o f sym p to m s is  u s u a lly  g ra d u a l, ra n g in g  
fro m  6  m o n th s to  m o re  th a n  2 0  y e a rs  a íte r  b e g in n in g  
c o rtico ste ro id  u se . S p in a l c o rd  co m p re ssio n  cau se s b a c k  p a in  
ra d ia tin g  to  th e  lo w e r llm b s , an d  se v e re  n e u ro lo g ic a l 
c o m p lic a tío n s c a n  d e v e lo p . T h e  lip o m a to s is  m ay  re g re ss o r 
d isa p p e a r a fte r th e  c o rtíc o s te ro id  is  w ith d ra w n  o r th e  do se is  
lo v v e re d , b u t p a tie n ts  w ith  m y e lo p a th y  o r ra p id ly  
P ro g re ssiv e  n e u ro lo g ỉc a l d e fid t m a y  n e e d  e m e rg e n cy  
su rg e ry .
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Effeds on the pancreas. A c u te  p a n c re a titis  h a s b e e n  asso - 
d a te d  w ith  c o rtic o s te ro id  u se , 1-3 a lth o u g h  e v id e n c e  su p - 
p o rtin g  th e  a sso d a tio n  h a s  b e e n  c h a lle n g e d  o n  se v e ra l 
g ro u n d s, b o th  d in ic a l a n d  e x p e rim e n ta l.2

1. Nakashỉma Y, Howard JM. Drug-induced acute pancreatítỉs. Surg Gỵnecoi 
Obsttt 1977; 145: 105-9.

2. Banezjee AK. et ai. Drag-induced acuce pancreatítỉs: a crỉtỉcal revicw. 
Med Taxicol Adveru Dntg Exp 1989; 4: 186-98.

3. Feiỉg DM, Topazỉan ltl  Corticọsieroid-ữiduced pancreaútiỉ. A m  bpem 
Meấ 1996: 124: 1016.

Effeds on the sldn and hair. T o p ic a l c o rtic o s te ro id s  a re  
a sso d a te d  w ith  se v e ra l lo c a l a d v e rse  e S e c ts  o n  th e  s k in , 
m a in ly  d u e  to  th e ữ  a n tip ro iư e ra tiv e  e ỉĩe c ts  o n  k e ra tm o - 
c y te s  a n d  S b ro b la sts  (le a d ỉn g  to  s k in  th in n ỉn g  a n d  a ư o - 
p h y ), a n d  to  p o ssib le  in te r íe re n c e  w ith  th e  s k in  ũ o ra  
(le a d in g  to  in a e a s e d  r is k  o f s u p e iin ỉe c tio n  o r o p p o rtu n is- 
t ic  in íe c tìo n ) . 1 S k in  th in n in g  is  m o re  lik e ly  ư c o rtíc o s te r-  
o id s a re  a p p lie d  u n d e r o c d u s io n  (th is  is  e sp e d a lỉy  tru e  o ỉ 
h a lo g e n a te d  c o rtic o s te ro id s , v v h ic h  a re  m o re  re s is ta n t to  
in a c tiv a tio n  b y  e n zym e s in  th e  e p id e rm is ). S tr ia e , w h ic h  
o c c u r u s u a lly  in  in te rtrỉg in o u s  a re a s  su c h  as a x illa e  a n d  
g ro in  w h e re  s k in  is  th in , m o is t, a n d  o c d u d e d , a re  th e  
m o st re a d ily  a p p re d a b le  m a n iíe s ta tio n  o ỉ s k in  a ơ o p h y ,
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a n d  ã re  ir re v e rs ib le , u n lỉk e  m o re  m in o r d e g re e s o f a tro -  
p h y . O đ ie r lo c a l a d v e rse  e S e c ts  in d u d e  te la n g ie c ta s ia s  a n d  
p u rp u ra . 1 A c n e ỉo n n  p u s tu le s  a t th e  s ite  o ỉ a p p lic a tio n  
h a v e  o c c u rre d .

T h e  b a la n c e  b e tw e e n  b e n e ũ t a n d  th e  lik e lih o o d  o f lo c a l 
o r s y s te m ic  a d v e rse  e ữ e c ts  o n  to p ic a l a p p lic a tio n  o ỉ 
c o rtíc o s te ro id s  w ill d e p e n d  o n  th e  C h e m ic a l s tru c tu re  o ỉ th e  
d ru g  (L e . its  lip o p h ilid ty  a n d  re ã s ta n c e  to  e n z y m ic  
d e g ra d a tio n ), th e  {o rm u la tio n  o f th e  v e h id e , th e  w a y  in  
w h ic h  it  is  a p p lìe d , a n d  th e  n a tu re  o f th e  s k in  to  b e tre a te d . 1

S k ỉn  th in n in g , b ru is in g , a n d  p u rp u ra  h a v e  a ỉso  b e e n  
ic p o rte d  in  p a tíe n ts  re c e iv in g  in h a le d  c o rtìc o s te ro id s .2-4 

T h e re  h a v e  b e e n  a  fe w  ca se  re p o rts  o f e cze m a to u s a n d  
e ry th e m a to u s le ã o n s  o í th e  ỉa c e  a n d  b o d y , a n d  u rt ic a r ia , 
fo llo w in g  in h a la tìo n  o r in tra n a s a l u s e .’

T h e  a d v e rs e  s k in  e ííe c t s  a r is in g  fro m  s y s te m ic  
c o rtíc o s te ro id s  a lso  in d u d e  s tria e  a n d  s k in  th in n ỉn g  a s w e ll 
a s a c n e ỉo n n  e ru p tỉo n s . S o m e w h a t c o u n te r- in tu itív e ly  a 
c a s e -c o n tro l s tu d y  h a s  su g g ested  a n  in c re a se d  r is k  o f 
S te v e n s -Jo h n s o n  sy n d ro m e  o r to x ic  e p id e rm a l n e c ro ly s is  in  
p a tie n ts  re c e iv in g  c o rtíc o s te ro id s , p a rtic u la r ly  in  th e  p e rio d  
s h o rtly  a fte r b e g in n in g  th e ra p y .4

H y p e rtric h o s is  h a s  o c c u rre d  in  p a tie n ts  g iv e n  in h a le d  
c o rtíc o s te ro id  th e ra p y , in d u d in g  c h ild re n .7 T h e  r is k  m ay  b e 
in c re a s e d  w ith  e x c e s s iv e  d o sag e , an d  in  so m e case s 
a d d itío n a l c o rtic o s te ro id  th e ra p y  w a s b e in g  g iv e n  b y  o th e r 
ro u te s , su c h  a s in t ia n a s a lly  o r a p p lie d  to p ic a lly  to  th e  ỉk m . 
T h e  e ffe c t u s u a lly  ứ n p ro v e d  w h e n  th e  c o rtic o s te ro id  w a s 
sto p p e d , b u t in  so m e  ca se s th e  e x c e ss iv e  h a ir  re m a in e d .
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Effods on ihe voica. D y sp h o n ia  is  a sso d a te d  w ith  in h a le d  
c o rtic o s te ro id ỉ. 1 A lth o u g h  o ro p h a ry n g e a l c a n d id ia s is  a n d  
d y sp h o n ia  m a y  o c c u r a t th e  sam e  tim e , m a n y  p a tie n tỉ 
w ith  d y sp h o n ia  d o  n o t h a v e  c a n d id ia s is . a n d  th e  tw o  co n - 
d itio n s  d o  n o t a p p e a r to  b e d ữ e c tly  re la te d . T h e  cau se  o f 
th is  đ y sp h o n ia  h a s  n o t b e e n  fu lly  e x p la in e d . b u t d in ìc a l 
ín v e s tíg a tio n s  h a v e  ío u n d  c h an g e s in d u d in g  b o w in g  o f 
th e  v o c a l co rd s d u e  to  b ila te ra l a d d u cto r m y o p a th y , m u co - 
sa l c h a n g e s , a n d  su p ra g lo ttỉc  h y p e rh m c tío n .

1. Lavy JA, tí aL Dysphonỉa assodated wỉth inhaỉed steroids. J Voừx 2000; 
14: 561-6.

Hypersensitivity and anaphytaxiỉ. T h e re  h a v e  b een  o cca - 
á o n a l re p o rts  o ỉ h y p e rs e n s itỉv ity  re a c tio n s . a n d  so m e tim e s 
a n a p h y la x is , c au se d  b y  c o rú co ste ro id s . 1-2 R e a cú o n s h a v e  
o c c u ire d  w ith  a n y  ro u te , a lth o u g h  th e  to p ic a l ro u te  is  
m a in ly  in v o lv e d . ĩ t  h a ỉ b e e n  n o te d  th a t th e  in ú d e n c e  o f 
h y p e rs e n s itiv ity  is  in c re a s in g 3 an d  ít  h a s  b e e n  sug g ested  
th a t a  la d c  o ỉ re sp o n se  in  c h ro n ic  e czem a  m ig h t b e d u e  to  
a  re a c tio n  to  th e  c o rtic o s te ro id  tre a tm e n t. 5 F lu o n n a te d  
c o rtic o s te ro id s  m a y  b e  le ss  lik e ly  to  in d u c e  a  c o n ta c t 
h y p e rs e n s itiv ity  re a c tio n  th a n  n o n -A u o đ n a te d  com - 
p õ ũ n d s . 4
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Tủmour lysii syndrome. T h e re  h a v e  b e e n  re p o rts o ỉ 
c o rtíc o s te ro id - in d u c e d  tu m o u r ty s is  sy n d ro m e . 1"4
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Withdrawal of Corticosteroids
T h e  u se  o ỉ p h a rtn a c o lo g ic a l d o se s o ỉ c o rtic o s te ro id ỉ 
su p p re sse s th e  e n d o g e n o u s se a e tío n  a i  c o ró c o ư o p in  b y  
th e  a n te r io r p itu ita ry , w ith  th e  re s u lt th a t th e  a d re n a l c o rte x  
b eco m es a ơ o p h ie d . S u d d e n  w ith d ra w a l o r re d u c tio n  in  
d o sag e , o r a n  in c re a s e  in  c o rtìc o s te ro ìd  re q u ữ e m e n ts 
a s so tía te d  w ith  th e  s tre ss  o ỉ in íe c t io n  o r a c d d e n ta l o r 
su rg jc a ] o a u m a . m a y  th e n  p re d p íta te  a cu te  a d re n o c o rtic a l 
in s u ỉ& ã e n c y ; d e a th s h a v e  fo llo w e d  th e  a b ru p t w ìth d ra w a l 
o f c o rtic o s te ro id s . A đ re n o c o rtic a l in s u íB d e n c y  h a s a lso  
o c c u ire d  a fte r th e  e ữ e c tlv e  re d u c tio n  in  sy s té m ic  c o rtìco - 
ste ro id  c o n c e n tra tio n s  p ro d u ce d  b y  o v e rìy  ra p id  tra n s ỉe r 
& om  o ra l to  in h a le d  c o rtíc o s te ro id  th e ra p y . F o r th e  
e m e ig e n c y  tre a tm e n t o í a c u te  a d re n o c o rtic a l in s u ỉh c ie n c y

c au se d  b y  a b ru p t w ith d ia w a l o f c o rtỉc o s te ro id s , see  
A d re n o c o rtỉc a l In s u ỉB t íe n c y , p . 1 6 0 0 .2 .

In  so m e  in s ta n c e s , w ith d ra w a l sy m p to m s m a y  in v o lv e  o r 
re se m b le  a  d in ic a l re la p se  o ỉ th e  d ise a se  fo r w h ic h  th e  
p a tie n t h a s b e e n  u n d e ig o in g  tre a tm e n L  O th e r e S e c ts  th a t 
m ay  o c c u r d u rin g  w ith d ra w a l o r ch an g e  o ỉ c o rtic o s te ro id  
th e ra p y  in d u d e  fe v e r , m y a lg ia . a r th ia lg ia , w e ig h t lo s s , 
b e n ig n  in tra c ra n ia l h y p e rte n s io n  w ith  h e a d a ch e  a n d  
v o m ltin g , a n d  p a p illo e d e m a  c au se d  b y  c e re b ra l o ed em a . 
L a te n t rh in it is  o r e czem ạ  m a y  b e  u n m a sk e d .

D u ra tío n  o ỉ tre a tm e n t a n d  d o sag e a re  im p o n a n t ía c to rs  
in  d e te n n m in g  su p p re ss io n  o f th e  p itu ita ry - a d re n a l 
re sp o n se  to  s tre s s  o n  c e ssa tio n  o f c o rtic o s te ro id  tre a tm e n t 
an d  in d iv id u a l lia b ility  to  su p p re sã o n  is  a lso  im p o rta n t.

A ỉte r  s h o n  co u rse s a t m o d e ra te  d o se s it  m a y  be 
a p p ro p iia te  to  w ith d ra w  c o rtic o s te ro id s  v rith o u t ta p e iỉn g  
th e  d o se (se e  b e lo w ). H o w e v e r, a íte r  h ig h -d o se  o r p ro lo n g e d  
th e ra p y , w ith d ra w a l ỉh o u ld  b e  g ra d u a L  th e  ra te  d ep en d in g  
u p o n  th e  in d ỉv id u a l p a tíe n t's  re sp o n se , th e  4 o se . th e  d ise a se  
b e in g  a e a te d . a n d  th e  d u ra tio n  o f th e ra p y . R e co rru n e n d a- 
tio n s ỉo r  in it ia l re d u C T io n , ỉta te d  in  te rm s o f p re d n iso lo n e . 
h a v e  v a rìe d  {ro m  a s lỉt t le  a s ste p s o f 1 m g m o n th ly  to  2.5 to  
5 m g e v e ry  2 to  7  d a y s . P ro v id e d  th e  d ise a se  is  u n lik e ly  to  
re la p se  th e  d o se  o f sy ste m ic  c o rtic o s te ro id  m ay  be re d u ce d  
ra p id ly  to  p h y s io lo g ic a l v a lu e s ; d o se  re d u c tio n  sh o u ld  th e n  
be s lo w e r to  a llo v v  re c o v e ry  o f p itu ita ry -a d re n a l [u n c tio n . 
Sym p to m s a ttrib u ta b le  to  o v e r-ra p id  w ith d ra w a l sh o u ld  be 
co u n te re d  b y  re su m in g  a  h ig h e r d o se  a n d  c o n d n u in g  th e  
re d u c tio n  a t a  s lo v v e r ra te . G iv in g  c o rn co ơ o p in  d o es n o t 
h e lp  to  re -e s ta b lis h  a d re n a l re sp o n s iv e n e ss .

T h is  g ra d u a l w ith d ra w a l o f c o rtic o s te ro id  th e ra p y  
p e rm its  a re tu m  o f a d re n a l ỉu n c tio n  a d e q u a te  fo r d a ily  
n e e d s, b u t y e a rs  m ay  so m e tim e s b e  re q u ire d  ỉo r  tb e  re tu m  
o f h m c tio n  n e c e ssa ry  to  m e e t th e  sư e ss  o f in íe c t io n . su rg e ry , 
o r tra u m a . O n  su c h  o cc a á o n s p a tìe n ts  v v ith  a h is to ry  o f 
re c e n t c o rtic o s te ro id  w ith d ra w a l sh o u ld  b e p ro te c te d  b y  
m e an s o í su p p le m e n ta ry  c o rú co ste ro id  th e ra p y  as d e sa ib e d  
u n d e r P re c a u tío n s , b e lo w .

T h e  U K  C S M  re co m m e n d s th a t m o d e ra te  dosage vv ìth  
c o rtico ste ro id s  (u p  to  4 0  m g d a íly  o ỉ p re d n iỉo lo n e . o r 
e q u iv a le n t). ỉo r  u p  to  3 w e e k s , m a y  b e  sto p p ed  v v ith o u t 
ta p e rin g  p ro v id e d  th a t th e  o rig in a l d ise a se  is  u n lik e ly  to  
re la p se , a lth o u g h  p ro p h y la c tic  c o v e r m a y  b e  re q u ữ e d  fo r 
a n y  stre ss  V d ith in  a w e e k  o f B n is h in g  th e  c o u rse . 1 H o w e v e r, 
it  sh o u ld  b e  b o m e  in  m in d  th a t in d iv id u a ls  v a ry  v v id e ly  in  
th e ữ  re sp o n se  to  c o rtic o s te ro id s  a n d  th e ir  a b iliry  to  to le ra te  
w ith d ra w a l. G ra d u a l w ith d ra w a l sh o u ld  b e  c o n sid e re d , 
e v e n  a íte r  sh o rte r c o u rse s. u  h ig h e r d o ses a re  g iv e n . o r in  
p a tie n ts  v v ith  o th e r r is k  ía c to r s  fo r a d re n o c o rtic a l 
in s u ffid e n c y . in d u d in g  th o se  w h o  h a v e  h a d  re p e a te d  
c o u rse s o f s y s te m ic  c o rtic o s te ro id s , th o se  w h o  re c e iv e  a 
co u rse  v v ith in  o n e  y e a r o ỉ G n ísh in g  lo n g -te rm  c o rtic o s te ro id  
th e ra p y , o r th o se  w h o  re g u la rly  ta k e  d o ses in  th e  e v e n in g , 
w h e n  th e ir  su p p re ss iv e  e ffe a  is  g re a te r. W ith d ra w a l sh o u ld  
n o t b e  a b ru p t in  a n y  p a tìe n t w h o  re c e iv e s  sy ste m ic  
c o rtìco ste ro id s  fo r m o re  th a n  3 vve e k s . 1

H o w  do se re d u c tio n  is  c a rrie d  o u t d ep en d s la rg e ly  o n  th e  
lik e lih o o d  o f re la p se  o f th e  o rlg in a l d ise a se . ư th is  is  
u n lik e ly , th e  d o se  o f sy s te m ic  c o rtic o s te ro id  m a y  be re d u ce d  
ra p id ly  to  p h y s io lo g ic a l v a lu e s  (t ra d itio n a lly  co n á d e re d  to  
b e 7 .5  m g o f p re d n ú o lo n e  d a ily  o r e q u iv a le n t). I t  sh o u ld  
th e n  b e re d u c e d  m o re  s lo w ly  to  a llo tv  th e  h y p o th a la m ic - 
p itu ita ry -a d re n a l a x is  to  re e o v e r. 1 v v h e re  d ise a se  re la p se  is  a 
p o ss ib ility  e v e n  th e  in it ia l re d u c tio n  m ay  n eed  to  b e  m o re  
c a u tio u s . L o n g -te rm  tre a tm e n t m a y  re q u ire  w ith d ra w a l 
o v e r m a n y  m o n th s (su c h  a s a re d u c tio n  o í 1 m g  in  th e  d a ily  
d ose o ỉ p re d n iso lo n e  e v e ry  3 to  4  w e e k s ).

In  re v ie w s  o f th e  in h ib it io n  o ỉ h y p o th a la m ic -p itu ita ry -  
a d re n o c o rtìc a l íu n c tỉo n  a sso d a te d  w ith  c o rtic o s te ro id  u se , 
h ir th e r  re g im e n s  fo r c o rtic o s te ro id  w ith d ra w a l a re  
d e sc rib e d .2"4 F o r  e xa m p le , p a tie n ts  w h o  h a v e  b e e n  tre a te d  
fo r w e e k ỉ o r m o n th s m a y  h a v e  th e ừ  d a ily  d o se o í 
p re d n iso lo n e  re d u c e d  b y  2 .5  to  5 m g e v e ry  2  o r 3 d a y s , o r, 
fo r th o se  o n  lo n g e r-te rm  ơ e a tm e n t, th e  re d u c tio n  m a y  be 
in o re  g ra d u a l a t a  ra  te  o f 2 .5  m g  e v e ry  1 to  3 w e e k s an d  
p o ss ib ly  le s s . W h e n  th e  d o se  h a s re a c h e d  lO m g  d a ily  
d e c re m e n ts m a y  b e  m ad e  w ith  1-m g ta b le ts . A n o th e r 
a p p ro ach  m a y  b e  to  c o n v e rt d a ily  th e ra p y  g ra d u a lly  in to  
a lte m a te -d a y  th e ra p y  b y  p ro g re s s iv e ly  re d u d n g  th e  a m o u n t 
o f c o rtic o s te ro id  re c á v e d  o n  e v e ry  se co n d  d a y , a n d  o n ce  ■ 
a lte m a te -d a y  th e ra p y  i ỉ  e s ta b liỉh e d  th e  d o se m ay  b e h in h e r 
re d u ce d  u n t il, ỉo r  e xa m p le , a  d o se  o ỉ 1 m g  o n  a lte m a te  d a ys 
ỉo r  o n e  w e e k  is  a tta in e d .
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hmcciOQ. 6MJ 1980; 2f(k 813-14.

3. Heỉỉer EL, Rose LL Cortỉcosteroídỉ and adrenal suppressíoo: 
dianaeriỉỉng and avoiding the problem. Drugs 1989; 3Sỉ 838-45.
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Precautions for Corticosteroids
S y s te m ic  c o rd co ste ro id s  sh o u ld  b e  u se d  w ith  g re a t c a u tio n  
in  th e  p re se n c e  o f h e a rt ta ilu re , re c e n t m y o c a rd ia l 
in ỉa r c t io n , o r h y p e rte n s io n , in  p a tie n ts  w ith  d ia b e te s 
m e llitu s , e p ile p sy  (b u t se e  p . 1 6 0 4 .1  ỉo r  u se  in  ỉn ía n t ỉle  
sp a sm s), g lã u cõ m a , h y p o th y ro iđ ism , h e p a tíc  ía ílu re , o steo - 
p o ro s is , p e p tic  u lc e ra t io n , p sy ch o se s o r se v e re  a ỉfe c tiv e  
đ iso rd e rs . a n d  re n a l h n p a ù m e n t C h ild re n  m a y  b e  a t 
in c re a s e d  r is k  o ỉ so m e  a d v e rse  e ữ e c ts ; in  a d d itio n , 
c o rtic o s te ro id s  m a y  c a u se  g ro w th  re ta rd a tio n , a n d  
p ro lo n g e d  u se  i ỉ  ra re ly  ju s t ifle d . T h e  e ld e iỉy  to o  m a y  b e  a t 
g re a te r r is k  fro m  a d v e rse  e ữ e c ts .

C o rtic o s te ro id s  a re  u s u a lly  c o n tra - in d ic a te d  in  th e  
p re se n c e  o f a cu te  in íe c t ỉo n s  u n c o n tro lle d  b y  a p p ro p ria te  
a n tim ic ro b ia l th e ra p y . S im ila r iy , p a d e n ts  a lre a d y  re c e iv in g  
c o rtíc o s te ro id s  a re  m o re  su sc e p tíb le  to  in íe c t io n , th e  
sym p to m s o ỉ w h ic h , m o re o v e r, m a y  b e  m aske d  u n t il a n  
a d v a n ce d  stag e  h a s b e e n  re a c h e d . P a tie n ts  w ith  a c tiv e  o r 
d o u b tfu lly  q u ie sc e n t tu b e rc u lo s is  sh o u ld  n o t b e  g iv e n  
c o rtic o s te ro id s  e x c e p t v e ry  ra re ly , as a đ ju n c ts  to  ơ e a tm e n t 
v v ith  a n títu b e rc u la r d ru g s . P a tie n ts  v v ith  q u ie sc e n t tu b e r- 
c u lo s is  sh o u ld  b e  o b se rve d  d o s e ly  a n d  sh o u ld  re c e iv e  
c h e m o p ro p h y la x is  i f  c o rtic o s te ro id  th e ra p y  is  p ro lo n g e d .

T h e  ris k s  o i  c h ic k e n p o x  an d  p ro b a b ly  o f se v e re  h e rp e s 
z o s te r a re  in c re a se d  in  n o n -im m u n e  p a tie n ts  re c e iv in g  
th e ra p e u tic  d o ses o f sy s te m ic  c o n ic o s te ro id s , a n d  p a tíe n tỉ 
sh o u ld  a v o id  c lo se  p e rso n a l c o n ta a  w ith  e ith e r in íe c tio n . 
P a ss iv e  im m u n is a tio n  is  reco m m en d ed  fo r n o n -im m u n e  
p a tie n ts  w h o  do  co m e in to  c o n ta a  w ith  c h ic k e n p o x . S im ila r 
p re c a u tio n s  a p p ly  to  m e a s le s . L iv e  v a c d n e s  ỉh o u ld  n o t be 
g iv e n  to  p a tìe n ts  re c e iv in g  h ig h -d o se  sy s te m ic  c o rtic o s te ro id  
th e ra p y  n o r fo r a t le a s t 3 m o n th s a íte rv v a rd s ; k ille d  v a c d n e s  
o r to x o id s  m a y  b e g iv e n  a lth o u g h  th e  re sp o n se  m ay  be 
a tte n u a te d .

D u iin g  p ro lo n g e d  c o u rse s o f c o rtic o s te ro id  th e ra p y , 
p a tie n ts  sh o u ld  b e e xa m in e d  re g u la r ly . S o d iu m  in ta k e  m ay  
□ eed  to  b e  re d u ce d  a n d  c a ld u m  a n d  p o ta ssiu m  su p p le m e n ts 
m a y  b e  n e c e ssa ry . M o n ito rin g  o í th e  llu id  in ta k e  an d  
o u tp u t, a n d  d a ily  w e ig h t re co rd s m a y  g iv e  e a rly  vva m in g  o f 
ílu id  re te n tío n . B a c k  p a ú i m a y  s ig n ity  o ste o p o ro s is . 
C h ild re n  a re  a t sp e d a l r is k  fro m  ra ise d  in tra c ra n ia l p re ss u re . 
P a tíe n ts  sh o u ld  c a rry  ca rd s (a n d  p re íe ra b ly  a lso  w e a r 
b ra c e le ts ) g iv in g  fu ll d e ta ils  o f th e ir  c o rtic o s te ro id  th e ra p y ; 
th e y  an d  th e ir  re la tiv e s  sh o u ld  b e  fu lly  c o n v e rsa n t w ith  th e  
ú n p lic a tio n s  o f th e ir  th e ra p y  a n d  th e  p re c a u tio n s  to  be 
ta k e n .

M e a su re s to  co m p e n sa te  fo r th e  a d re n a ls ' in a b ility  to  
re sp o n d  to  sơ e ss  (se e  W ith d ra w a l, a b o v e ) in d u d e  
in c re a sm g  th e  d ose to  c o v e r m in o r in te rc u ư e n t illn e s s e s  
o r tra u m a  su  ch  as su rg e ry  (v v ith  in tra m u s c u ia r d o ses to  
c o v e r v o m itin g ). F o r d e ta ils  o ỉ d o sag es u se d , se e  U se s an d  
A d m in is tra tio n , p . 1 5 9 7 .3 .

R a p id  in tra v e n o u s  in je c t io n  o ỉ m a ss iv e  d o se s o ỉ 
c o rtic o s te ro id s  m a y  so m e tim e s c a u se  c a rd io v a s c u la r 
c o lla p se  a n d  in je c tio n s  sh o u ld  th e re ío re  b e g iv e n  s lo w ly  o r 
b y  in ỉu s io n .

M a n y  d ru g s h a v e  b e e n  re p o rte d  to  in (e rfe re  w ith  c e rta in  
a ssa y  p ro c e d u re s fo r c o rtic o s te ro id s  in  b o d y  ílu id s  a n d  
c o rtic o s te ro id s  th e m se lv e s  m ay  in te r ie re  w ith  o r a lte r  th e  
re s u lts  o í a ssa y s fo r so m e  en d õ g e n o u s su b sta n c e s o r d ru g s.

T h e  r is k  o ỉ sy s te m ic  a b so rp tio n  sh o u ld  a lw a y s  be 
c o n s id e re d  w h e n  a p p ly in g  c o rtic o s te ro id s  to p ic a lly . T h e y  
sh o u ld  n o t b e  a p p lie d  w ith  a n  o c d u s iv e  d re s s in g  to  la rg e  
a re a s  o ỉ th e  b o d y . Lo n g -te rm  to p ic a l u se  is  b e st a v o id e d , 
e s p e d a lly  in  c h ỉld re n . A ls o  th e y  sh o u ld  n o t b e u se d  fo r th e  
tre a tm e n t o f u lc e ra tiv e  c o n d iú o n s , n o r a i  ro sa c e a , an d  
s h o u ld  n o t b e  u se d  in d is c r im in a te ly  ỉo r  p ru r ìt u s . 
O c c a s io n a lly  th e y  m a y  b e  u se d  w ith  th e  a d d itio n  o í  a 
s u ita b le  a n tim ic ro b ia l su b sta n c e  in  th e  tre a tm e n t o f in ỉe c te d  
s k in  b u t th e re  is  a  r is k  o f s e n s it iv ity  re a c tio n ỉ o c c u rrin g .

H e ig h t sh o u ld  b e  m o n ito re d  in  c h ild re n  re c e iv in g  
p ro lo n g e d  th e ra p y  w ith  in h a le d  o r n a s a l c o rtic o s te ro id s . 
H ĩg h  d o ses o f in h a le d  c o rtic o s te ro id s  sh o u ỉd  p re íe ra b ly  b e 
in h a ỉe d  u s in g  la rg e -v o lu m e  sp a ce r d e v ic e s  to  re d u ce  
o ro p h a ry n g e a l d e p o sitio n  a n d  h e n c e  th e  in d d e n c e  o ỉ 
c a n d id ia s is ; r in s in g  th e  m o u th  w ith  w a te r a íte r  in h a ỉa tio n  
m a y  a lso  b e  h e lp ỉu l. In  a d d itio n  th e  u se  o ỉ sp a c e r d e v ice s 
m a y  re d u c e  sy s te m ic  a b so rp tio n  (se e  a lso  In h a la tio n  
T h e ra p y , tm d e r U se s a n d  A d m in is tra tio n . p . 1 5 9 8 .3 ). 
P a ra d o x ic a ỉ b ro n ch o sp a sm  h a s o cc u rre d  w ith  in h a le d  
c o rtic o s te ro id s  a n d  m a y  re q u ire  th e ra p y  to  b e  sto p p ed , 
a lth o u g h  ư m ild  it  m a y  b e  p ie v e n te d  b y  in h a la ú o n  o f a b e ta j 
a d re n o ce p to r a g o n ist, o r b y  tra n s íe r fro m  a n  a e ro so l to  a  d ry  
p o vvd e r ío rm u la tio n .

C a u tìo n  is  re q u ire d  vvh e n  c o rú co ste ro id s  a re  u se d  lo c a lỉy  
to  tre a t e y e  d iso rd e rs (se e  p . 1 6 1 9 .1 ).

Controceptíon. T h e re  a re  so m e iso la te d  ca se  re p o rts  o f 
c o n tra c e p tív e  {à ilu re  in  w o m e n  u s in g  in tra -u te n n e  đ e v íce s 
a n d  re c e iv in g  c o rtic o s te ro id  th e ra p y . 1' 3

1. Zcmer J, tl aL Pailuic ot an Innauteiine devicc coocuinmt wltb
ađminisaatíon oi cortícosieroids. Pertíl Sưriì 1976; 27:1467-8.

2. Inkeỉes DM. Haosen RI Unacpeaed pregnancy in a vroman using ao
ỉoưautextoe devỉce and rectívini steroid thenpy. A m  Ophứuứmoỉ 1982'
14: 975.

All cross-reíerences reíer to entries in Volumc A
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3. Bubỉer M. Papiemik B. Succesãve pregnandes ỉn vvomen Stted vviih 
intrauterine devices vvho take anti-ínílammatory drugs. Lanctí 1983; Ỉỉ 
483.

E y e  d is o rd e rs . T o p ic a l c o rtlc o s te ro id s  h a v e  tra n sto rm e d  
th e  m an ag e m e n t o f in A a m m a to ry  d ise a se  o f th e  a n te rio r 
se g m e n t o f th e  e y e  a n d  it  sh o u ỉd  b e  n o te d  th a t w h ile  th e ữ  
p ro p e r u se  m a y  b e s ig h t-s a v in g  th e ứ  in a p p ro p ria te  u se  is  
p o te n tia lly  b lin d in g . 1 T h e  d a n g e rs in d u d e  th e  c o n v e rs io n  
o í a  s im p le  d e n d rit ic  h e rp e s s im p le x  e p ỉth e lia l le s io n  in to  
a n  e x te n s ìv e  am o e b o id  u lc e r w ith  th e  lỉk e lih o o d  o f p e rm a- 
n e n t c o m e a l sc a rrin g  a n d  lo ss  o f V is io n  a n d  a lso  th e  r is k  o ỉ 
p o te n tia tio n  o f b a c te ria l a n d  ỉu n g a l in íe c t io n s . O th e r d an - 
g e rs in d u d e  th e  d e v e lo p m e n t o í o p e n -a n g le  g lau co m a  a n d  
c a ta ra c ts . T o p ic a l c o rtic o s te ro id s  a re  u se d  b y  o p h th a lm o lo - 
g ists  in  h e rp e s sú n p le x  k e ra tit ìs  b u t a lw a y s  u n d e r ap p ro - 
p ria te  a n tív ữ a l c o v e r a n d  th e ữ  u se  re q u ire s  c o n sid e ra b le  
e x p e rie n c e . T h e y  sh o u ld  n e v e i b e  g iv e n  ío r  a n  u n d iag - 
n o se d  re d  e y e  a n d  m a n y  c o n s u lta n t o p h th a lm ic  su rg e o n s 
b e lie v e  th a t g e n e ra l p ra c titio n e rs  sh o u ld  n e v e r b e g in  th e r-  
a p y  w ith o u t a n  o p h th a lm ic  o p in io n .

F u rth e r s tu d ie s  a n d  d isc u ss io n s o n  th e  in a p p ro p iia te  u se  
o i  c o rtic o ste ro id s  to  tre a t e y e  d iso rd e rs  a re  lis te d  b e lo w . 2' 10

ỉ. Sc Clair Roberts D. Steroids, che eyc. and general pracndoners. BMJ 
1986; 292: 1414-15.

2. La vin MJ, Rose GE. Use of sterold eye drops in generaỉ pracdce. BMJ 
1986; 292: 1448-50.

3. Qaoué CMP, Stevenson KE. Intídence of inappropriate treatment of 
herpes dmpỉex keratỉtỉs vvith topkaTstcroids. BMJ 1986; 292: 1450-1.

4. Livingstonc A. Stcroids, the.eye, and general pracỉitionen. BMJ 1986; 
292:1737.

5. Lawrence M. Steroỉds. che eye. and general pracútioneR. 8MJ 1986; 
292: 1737-8.

6. Trevor-Ropcr p. Steroids, the eye, and generaỉ practìtionen. BM J1986; 
292: 1738.

7. Jay B. Sceroids. the eye, and general practitìoners. BMJ 1986; 293: 205.
8. Rose GE. La vin MJ. Steroids. the eye, and general practìtioners. BMJ 

1986; 293: 205.
9. CTDay DM. Corticosteroids; an unresolved debate. Ophthaimology 1991;

98:845-6. s
10. Stem GA, Buttross M. Use oỉ corticosteroids in corobination wich 

antỉmỉcrobiaỉ dmgs ỉn the treatment of ỉnỉectíous coroeal (tisease. 
Ophthaimoỉogy 1991; 98: 347-53.

In tra n a s a l a d m in is tra tio n . L o c a l a d v e rse  e ffe c ts  b o m  
in ơ a n a s a l c o rtic o s te ro id s  in d u d e  ir r it a t ìo n , e p is ta x is , an d  
s m e ll an d  ta ste  d ỉs tu rb a n c e s  (se e  a lso  p . 1 6 1 5 .3 ). U lc e r- 
a tìo n , se p ta l p e rlo ra tio n , a n d  h y p e rs e n s itiv ity  re a c tio n s 
h a v e  o cc u rre d . 1

T h e re  h a v e  b e e n  ca se s o f C u sh in g 's  sy n d ro m e  a sso d a te d  
w ith  in a p p ro p ría te ly  p ro lo n g e d  u se  o ỉ c o rd co ste ro id  n a sa l 
d ro p s in  c h ild re n .2-3 S u c h  d ro p s s h o u ld  n o t b e p re sa ib e d  o n  
a  re p e a t p re sa á p tio n  b a s is ; w h e re  tre a tm e n t is  co n te m p la te d  
fo r m o re  th a n  6  vve e ks a p p ro p ria te  m o n ito iỉn g  h a s b e e n  
re co m m e n d e d . S e e  a lso  A d re n a l S u p p re ss io n , u n d e i 
A d v e rse  E ííe c ts , p . 1 6 1 6 .1 .

1. Saỉỉb RJ. Howarth PH. Saỉety and tolerabiỉỉty proỉìles oỉ inưanasaỉ 
amíhỉstaroines and intranasal cortỉcostetoíds in the creatment of aUergỉc 
rhinỉtís. Dtuị Safay 2003: 26: 863-93.

2. Hndlay CA. tí  ai. Chíldhood Cushing's syndrome induced by 
betamethasone nose drops, and repeat prescríptỉons. BMJ Ỉ998; 317: 
739-40.

3. Peiry RJ, a  aL Cushing'ỉ syndrorae. grovvth impairracnt. and occult 
adrenal suppressỉon assodated with ỉntranasai steroids. Anh Dừ ơúld 
2002; 87: 45-8.

P o rp h y ria . C o rd co ste ro id s  h a v e  g e n e ra lly  b e e n  c o n sid e re d  
to  b e sa fe  in  p a tíe n ts  w ith  p o rp h y r ia  a lth o u g h  th e re  is  
c o n A ic tìn g  e v id e n c e  o f p o rp h y rin o g e n id ty . In  a  re v ie v v 1 o f 
d ru g -in d u ce d  p o rp h y ria s  it  w a s n o te d  th a t a  re p o rt su g - 
g e stin g  th a t c o rtíc o s te ro id s  m ay  h a v e  a  ro le  in  ư e a tin g  th e  
a c u te  a tta c k  to g e th e r w ith  m a n y  re p o rts  a tte stin g  to  th e ứ  
s a ỉe ty . c o n tra ste d  v v ith  th e ữ  re p e a te d  in c r im in a tio n  as th e  
o fỉe n d in g  ag e n t in  p ro d u d n g  su c h  e p iso d e s . I t  w a s co n sid - 
e re d  th a t as c o rtic o s te ro id s  m ay  b e  liíe - s a v in g , th e y  sh o u ld  
b e  u se d  if  re a lly  in d ic a te d .

F o r c la ss i& c a tio n  o f p o rp h y rin o g e n iã ty  b y  T h e  D ra g  
D a ta b a se  fo r A c u tc  P o rp h y ria , c o m p ile d  b y  th e  N o rw e g ia n  
P o rp h y ria  C e n tre  (N A P O S ) a n d  th e  P o rp h y ria  C e n tre  
S vve d e n , o f s p e d ĩic  d ru g s . se e  u n d e r th e  in d iv id u a l 
m o n o g ra p h s.

1. Moore MR. Dister PB. Drug-induction of the acute porphyrias. Adverst 
Dru$ Rtaa Aaứe Poisơnừig Rev 1983; 2: 149-89.

P re g n a n e y . S tu d ie s  h a v e  sh o vvn  th a t c o rtic o s te ro id  u se  in  
p re g n a n t w o m e n  d id  n o t h a v e  a d v e rse  e ữ e c ts o n  th e  ỉe tu s  
in  te rm s o f p sy c h o lo g ic a l d e v e lo p m e n t1 o r g ro vvth  an d  
g e n e ra l h e a lth  fa c to rs . 2 H o w e v e r, ỉn  a n  iso la te d  re p o rt3 th e  
to p ic a l u se  o f tr ia m d n o lo n e  in  a  p te g n a n t vvo m an  fo r 
tre a tm e n t o f e cze m a  w a s c o n s id e re d  to  h a v e  cau se d  íe ta l 
g ro vv th  re ta rd a tio n . In  a n o th e r s tu d y 4  o f 1 1  w o m e n  w ith  
p la c e n ta  p ra e v ia  g iv e n  in tra m u s c u la r b e ta m e th a so n e  
1 2 m g  re p ẽ a te d  2 4  h o u rs  la te r , th e re  w e re  2  case s o i  co n - 
s tr ic t ío n  o f th e  d u c tu s  a ite r io s u s ; n e ith e r  case  w a s se v e re .

E a r ly  s tu d ie s  in  animals sh o vved  a n  in c re a s e  in  íe ta l d e ft 
p a la te  a fte r m a te m a l ừ ig e stío n  o i  h ig h  c o rtic o s te ro id  d o ses, 
a n d  c o rtiso n e  h a s b e e n  u se d  v v id e ly  a s a  to o l ỉo r  th e  
in v e sd g a tlo n  o f m e ch a n ism s re s p o n s ib le  fo r d e ft lip  an d  
p a la te . W ith  d o ses u se d  in  d in ic a l p ra c tic e , h o v v e v e r, th e  
r is k  a p p e ars to  b e  lo w . In  a n  a n a ly s is  o f s e v e ra l h u n d re d  
ca se s re p o rte d  in  th e  lite ra tu re 5 i t  w a s  c o n d u d e d  th a t th e  
in d d e n c e  o f d e ft p a la te  in  e xp o se d  c h ild re n  w a s s lig h tly  
h ig h e r th a n  in  a  ra n d o m  sa m p le , b u t th a t in  th e  sm a ll

se le c te d  g ro u p  s tu d ie d , th is  h ig h e r ìn d d e n c e  m ig h t be 
M a d o u s . A lth o u g h  a n  in c re a s e d  ú id d e n c e  o ỉ m a lío rm a - 
tio n s in  th e  c h ild re n  o f a s th m a tic  m o th e rs  g iv e n  p re d n iso - 
lo n e  2 .5  to  3 0  m g  d a iỉy  d u rin g  p re g n a n c y  w a s n o te d , 6 

o th e rs7 h a v e  su g g ested  th a t th e  o u tco m e  m ig h t h a v e  b e e n  
w o rse  in  u n tte a te d  a s th m a tic  m o th e rs . M o re d v e r, n o  
á g n iB c a n t in c re a s e  in  th e  r is k  o ỉ fe ta l o r m a te m a l 
c õ m p lic a tío n s w a s  ío u n d  in  a  stu d y  o f a s th m a tic  m o th e ts 
g iv e n  p re d n iso lo n e  2 .5  to  2 0  m g  d a ily .*  S u b se q u e n tly , n o  
e v id e n c e  o f a  te ra to g e n ic  e £ fe a  ỉo r  c o rtic o s te ro id s  w a s n o te d  
in  a  c o m p a riso n  o ỉ th e  m a te rn a ỉ d ru g  h is to rie s  o ỉ th e  
m o th e is  o f 7 6 4  in ía n ts  b o m  w ith  a n o m a lie s  o ỉ th e  C N S  a n d  
7 6 4  C o n tro ls ,’  a n d  in  a n o th e r s tu d y 10 th e re  w e re  n o  s tr ik in g  
d iổ e re n c e s in  b ữ th -v v e ig h t a n d  ừ e q u e n c y  o í 's m a ỉl fo r d a te s ' 
in ía n ts  b o m  to  m o th e rs  w h o  re c e iv e d  sy s te m ic  c o rtic o s te r-  
o id s d u iin g  p re g n a n c y  ỉo r  p e m p h ig o id  g e s ta tío n is  a n d  th o se  
w h o  d id  n o t

F e a is  c o n c e m in g  th e  u se  o í c o rtic o s te ro id s  d u rin g  la te  
p re g n a n cy  re la te  to  th e ir  d ire c t a d v e rse  e ffe c ts  o n  th e  íe tu s . 
T h e se  in v o lv e  th e  kn o v vn  a d v e rse  e ữ e c ts  o f c o rtic o s te ro id s , 
su ch  a s in c re a s e d  r is k  o f in íe c t io n  a n d  a d re n a l in s u ffid e n c y . 
N o  su c h  a d v e rse  e ííe c ts  w e re  n o te d  in  th e  in ía n ts  o f 7 0  
e xp o se d  p re g n a n d e s ,1 a lth o u g h  th e re  h a v e  b e e n  in d iv id u a l 
re p o rts . 11-12 T h e  p o te n tia ỉ d a n g e rs o f m a te m a ỉ d ia b e to g e n ic  
c ổ e c ts  h a v e  b e e n  sh o vvn  in  a  s tu d y  o f m e ta b o lic  ch an g e s 
in d u ce d  in  d ia b e tic  vvo m e n  b y  sa ỉb u ta m o l (u se d  in  th e  
p re v e n t io n  o f p re m a tu re  la b o u r) w h ic h  c o u ld  b e 
e x a c e rb a te d  b y  u se  o f d e x a m e th a so n e  (to  p ro m o te  
m a tu ra d o n  o f th e  fe ta l lu n g ) v v ith  c o n se q u e n t d a n g e r to  
th e  fe tu s . 13

A  re v ie v v 14 b y  th e  U K  C S M  c o n d u d e d  th a t th e re  vvas a o  
c o n v in d n g  e v id e n c e  th a t c o rtic o s te ro id s  c a u se d  a n  
ữ ia e a s e đ  in d d e n c e  o f c o n g e n ita l a b n o rm a lity . P ro lo n g e d  
o r re p e a te d  u se  d u rin g  p re g n a n cy  d id  in c re a ỉe  th e  r is k  o f 
in tra - u te rin e  g ro v n h  re ta rd a tio n  b u t th is  d iđ  n o t seem  to  b e  
a  p ro b le m  ío U o vvin g  sh o rt- te n n  tre a tm e n t. I t  w a s n o te d  th a t 
th e  a b iỉỉt y  o f d ih e re n t c o rtic o s te ro id s  to  c ro ss  th e  p la c e n ta  
v a rie d  v e ry  m a rk e d ly .

1. Scbmand B, et aL Psychologỉcal dcvelopmcnt oỉ children who were 
treated antenataỉly witb cortỉcostcroids to prevent respiratory dỉstress 
syndrome. Puiiatrìa 1990; 86: 58-64.

2. Doyle LW, ứ  aL Antenataỉ stcroid therapy and 5-year outcome ũí 
cxưcmcìy low binh wdgbt inỉants. Obstữ Gyntcoỉ 1989; 73:743-6.

3. Katz VL, et a i Severe synunetrỉc intrauteríne growth retardatíon 
assodaced wỉth the topical use oỉ tiỉamdnoỉone. Am  J  Qbstet Gynecol 
1990; 162: 396-7

4. Wasserstnun N, a  aL Betamethasone and the human ỉetal ductus 
arterỉosus. Obstet Gynuol 1989; 74: 897-900.

5. Popen AJ. Pregnancy and adrenocortỉcaỉ hormones: some aspects of 
their interaction in theumatỉc dỉseases. BầU 1962; 1:967-72.
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14. CSM/MCA. Systemic cortỉcosteroỉds in pregnancy and ỉactatỉon. Cumrtt 
Probỉems 1998; 2 ^  9. Also avaiỉable ar. http://www.mhni.gov.uk/home/ 
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SepHc shock. S o m e  m a n u ía c tu re rs  re co m m e n d  th a t c o rtì-  
c o ste ro id s  sh o u ld  n o t b e  g iv e n  to  p a tie n ts  w ith  se p tíc  
sh o ck  a n d  re íe re n c e s  to  th e  c o n tro v e rs ia l u se  o f h ig h -d o se  
c o rtic o s te ro id s  a re  g ỉv e n  u n d e r S e p tic  S h o c k , in  U se s a n d  
A d m in is tra tio n , p . 1 6 1 3 .1 .
Sidde-cefl disease. S ic k le - c e ll c r is is  w a s re p o n e d  to  h a v e  
b een  p re d p ita te d  b y  c o rtic o s te ro id s  in  2  p a tíe n ts  w ith  
ĩic k le  c d ise a se . 1 T h e  c rise s  in  th e se  p a rie n ts  vvere  c o n sid - 
e re d  to  h a v e  s ta rte d  vv ith  is c h a e m ic  n e c ro s is  o f th e  b o n e  
m arro vv  le a d in g  to  fa t e m b o lism , c e re b ra l h y p o x ia , a n d  
co  m a .

F o r m e n tío n  o f th e  u se  o f c o rtíc o s te ro id s  in  s ic k le - c e ll 
c r is is , se e  u n d e r S ic k le - c e ll D is e a s e , in  U se s a n d  
A d n ú n is tra tio n , p . 1 6 1 3 .1 .

1. Huang JC  tí ai. Sỉcklỉng crisỉs. fat embotỉsm. and coma after sceroỉds. 
Lancet 1994; 344: 951- 2”

Iboth erosioo. T h e  in c re a s e d  m d d e n ce  o f to o th  e ro s io n  
se e n  in  p a tie n ts  w ith  a sth m a  m ig h t b e  re ỉa te d  to  th e  p H  o f 
in h a le d  p o vvd e r (b u t n o t a e ro so l) ío rm u la tio n s . 1 B e d o m e - 
ta so n e  d ip ro p io n a te  a n d  A u tic a so n e  h a d  p H s o f 4 .7 6  a s 
p o vvd e r to rm u la tìo n s , w h e re a s  th e  p H s o ỉ th e  a e ro so ls  
w e re  w e ll a b o v e  th e  p H  o ỉ 5 .5  a t w h ic h  to o th  su b sta n c e  
b e g in s to  d is s o lv e . B u d e so n id e  w a s le s s  a d d ic  in  its  p o w d e r 
ỉo rm u la tio n  (p H  6 .4 7 ).

1. 0'Sulliv»n EA. Cunon M£J. Dmg ưeatmenu tor astỉuna may cause 
croáve tooth damage. B W  1998; 317: 820.

Variceila. S e v e ra l case s o { ỉa ta l o r n e a r ía ta l c h ic k e n p o x  
h a v e  b e e n  re p o rte d  in  p a tie n ts  re c e iv ũ ig  c o rtic o s te ro id s . 1' 3 

A lth o u g h  m o stly  a sso d a te d  w ith  sy s te m ic  u se , se v e re  d is- 
se m in a te d  v a r ic e lla  a n d  s ta p h y lo c o c c a l p e ric a rd itis  h a v e

b e e n  re p o rte d  in  a n  in ỉa n t ío llo v v in g  a  s in g le  a p p lic a tío n  o ỉ 
a  p o te n t to p ic a l c o rtic o s te ro id  c re a m .4 G u id e lin e s  is su e d  
b y  th e  U K  C S M  S ta te  th a t a ll p a tie n ts  ta k ỉn g  sy s te m ic  co r- 
tic o ste ro id s  fo r p u rp o se s o th e r th a n  re p la ce m e n t, a n d  w h o  
h a v e  n o t h ad  c h ỉc k e n p o x , sh o u ld  b e  re g a rd e d  a s b e ỉn g  a t 
r is k  o f se ve re  c h ic k e n p o x , ú re sp e c tìv e  o f th e  do se o r d u ra - 
tio n  o f ơ e a tm e n t.2-’  P a s s iv e  in u n u n is a tio n  w ith  v a ric e lla -  
zo s te r im m u n o g lo b u lin  sh o u ld  b e g iv e n  to  n o n -im m u n e  
p a tíe n ts  w h o  a re  re c e iv ữ ig  c o rtic o s te ro id s , o r w h o  h a v e  
re c e iv e d  th em  w ith in  th e  la s t 3 m o n th s , i f  th e y  a xe  
e xp o se d  to  c h ic k e n p o x . P a ss iv e  im m u n is a tio n  sh o u ld  p re - 
íe ra b ly  b e g iv e n  w ith in  3 d a ys a n d  n o t la te r th a n  10  d a ys 
h o m  e xp o su re .2 T h e  C S M  co n sid e re d  th a t th e re  w a s  n o  
good e v id e n ce  th a t to p ic a l, in h a le d , o r re c ta l c o rtic o s te r-  
o id s w e re  a sso d a te d  w ith  a n  in c re a se d  r is k  o f se v e re  
c h ic k e n p o x .

1. Rice p. a  al. Ntar ỉatal chickenpox during prednisolODe ocaanent. BMJ 
1994; 309: 1069-70.

2. CSM/MCA. Severe chlckenpox assodated wfch systemic coitlcoỉtooids. 
Cuimu Problems 1994; 20:1-2. Also avaỉlable ac hnp://www.mhra-gov. 
uk/homc/ldcplg?ldcSavice=GETJFXE&dDocName^:ON2024437frRe- 
vúionSelectionMetbodsLatestRelea9cd (acccsscd 19/03/10)

3. DowcU SF. B m se JS. Sevcrc vuicella assodated with neroid ose. 
Ptđiaoia 1993; 92: 223-8.

4. Brumund MR. 'a  <u. Dỉssemioated variceUa and saphylacoccal 
pericardids a&er topical stcroidx. J  Ptdíatr 1997; 131:162-3.

3. Ellcnder D. tt aỉ. Severe chickenpox durlng treacment witb 
corrtcosteroku. BMJ 1995; 310: 327.

Interactions of Corticosteroids
C o n c u rre n t u se  o f b a rb itu ra te s , c a ib a m a ze p in e , p h e n y to in , 
p rim íd o n e , o r riỉa m p id n  m a y  e n h a n ce  th e  m etab o U sm  a n d  
re d u c e  th e  e ííe c ts  o f sy s te m ic  c o ttic o s te ro id s . C o n v e rse ly  
o ta l c o n tra c e p tív e s  o r r ito n a v ir  m a y  in c re a se  p la sm a  
c o n c e n tra tio n s o f c p rtic o s te ro id s . U se  o f c o rtỉc o s te ro id s  w ith  
p o ta s sh im -d e p le tin g  d iu re t ic s , su c h  a s th ia z id e s  o r 
tu ro se m id e , m a y  c a u se  e x c e ss iv e  p o ta ssiu m  lo ss . T h e re  is  
a lso  a n  in c re a se d  r ìs k  o f h y p o k a la e m ia  w ìth  c o n c u rre n t 
a m p h o te rid n  B  o r b ro n c h o d ila to r th e ra p y  w ith  x a n th in e s  
o r b e ta 2 a g o n ists . T h e re  m a y  b e  a n  in c re a se d  in d d e n c e  o í 
g a s tro in te s tin a l b le e d in g  a n d  u lc e ra tio n  w h e n  c o rtic o s te r-  
o id s a re  g iv e n  w ith  N S A ID s . R e sp o n se  to  a n tic o a g u la n ts  
m ay  b e a lte re d  b y  c o rtìc o s te ro id s  a n d  re q u ire m e n ts  o í 
a n tìd ia b e d c  d ru g s a n d  a n tih y p e rte n s iv e s  m ay  b e  in c re a s e d . 
C o ttic o s te ro id s  m a y  d e c re a se  se n im  c o n c e n tra tio n s  o f 
sa lic y la te s  a n d  m a y  d e c re a se  th e  e ffe c t o f a n tíc h o lin e s te r-  
a se s in  m y a sth e n ia  g ra v is . T h e  a n tìg lu c o c o rtic o id  e tỉe c t o f 
m iỉe p ris to n e  w ill a n ta g o n ise  th e  e ỉíe c ts  o ỉ c o rtic o s te ro id s . 
Analgesics. F o r th e  e £ fe a  o f c o rtico ste ro id s  o n  salicylates, 
see  A sp irm , In te ra c tio n s , p . 2 6 .3 .

Antíboderials. Rifam piãn  re d u c e s th e  a c t iv ity  o ỉ c o rtic o s- 
te ro id s l '‘  b y  a c c e le ra tin g  th e ir  m e ta b o lism , a n d  a  s im ila r  
e ffe c t vvo u ld  b e  e xp e c te d  v v ith  o th e r tiía m y đ n s . T h e re  is  
lim ite d  e v id e n c e  th a t th e  m a c ro lid e  a n tib a a e ria ls  trolean- 
domyàn,, ' iì a n d  p e rh a p s crythromyàn.'2 m a y  in h ib it  th e  
m e ta b o lism  o f m e th y lp re d n is o lo n e , b u t n o t o f p re d n iso - 
lo n e .'°  D o sag e re d u c tio n  sh o u ld  b e  m ad e a s n e c e ssa ry  i ỉ  
tro le a n d o m y d n  a n d  m e th y lp re d n iso lo n e  a re  u se d  
to g e th e r. T h e re  is  n o  e v id e n c e  o f a  d in ic a U y  sig n i& ca n t 
in te ra c tio n  b e tv ve e n  th e se  m a a o lid e s  a n d  o th e r c o rtíc o s-  
te ro id s .

F o r re íe re n c e  to  c o rtic o s te ro id s  lo v v e rin g  p la s m a  
c o n c e n tra tio n s  o f ừoniazid  a n d  e n h a n õ n g  its  re n a l 
d e á ra n c e , see  p . 3 1 3 .2 .
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eỉimỉnaQon. J Alỉergy Qìn Ịmmunol 1980; 66:447-51.

10. Szefler SJ, tí a i Steroid-spedBc and andconvuỉsant intemcdon aspects of 
troleandoraycín-steroid therapy. J Alỉergy ơ in  Ỉmmtíỉĩol 1982; 69: 455- 
60.

11. Kamada AK, tí ai. Glucocortỉc^d ređuctỉon wỉth troleandoinydn in 
chronic severe asthmatic chỉỉdren: ỉmpỉỉcatỉon íor ỉuture triaỉs and 
dỉnical tppỉicatỉon. J Aỉĩergy ơm  ừnmunol 1992; 89:285.

12. LaPorce CF. tí  ai. Inhỉbỉdon of methyỉprednỉsoỉone eỉỉminatỉon ỉn the 
presence oí erythromydn therapy. J  AlUrgy ơ in  Immunol ỉ 983; 72; 34-9.

Anticoaguiants. F o r  th e  v a ặ o u s  e ííe c ts  o f c o rtic o s te ro id s  
o n  a n tic õ a g u la n ts , se e  u n d e r W a rỉa r in  S o d iu m , p . 1 5 3 3 .2 . 
AntiepilepKcs. R e d u ce d  e ffic a c y  o f c o rtic o s te ro id s  h a s 
b e e n  n o te d  in  a s th m a tìc  a r th r ìt ic , re n a l tra n s p la n t, a n d  
o th e r p a ó e n ts w h o  a lso  re c e iv e d  phenytoừi o r phenobarbi- 
tal,*■* an d  th e  d e a ra n c e  o f c o rtìc o s te ro id s  h a s a lso  b e e n  
re p o rte d  to  b e  m a rk e d ly  ũ icx e a se d  b y  carbamazepint, 3 

H y p o a d re n a lism  o c c u rre d  w h e n  topừamate w a s s ta rte d  in  a 
p a tie n t w h o  h a d  b e e n  s ta b ilis e d  o n  c o rtlc o s te ro id  re p la c e -
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m e n t th e ra p y  fo r c o n g e n ita l a d re n a l h y p e rp la s ia .4  In d u c -  
d o n  o f m ia o so m a l liv e r  e n xy m e s b y  th e  a n tie p ile p d c . 
re s u lt in g  ỉn  e n h a n ce d  m e ta b o lism  o ỉ th e  c o itic o s te ro id  is  
b e lỉc v e d  to  b e  th e  u n d e riy in g  m e c h a n ism . D iỉỉe re n t c o rti-  
c o s te ro id s  a p p e a r to  b e  a ĩfe c te d  to  d ỉữ e re n t d e g re e s . b u t 
th e  d ise a se  S ta te , d o se s, a n d  o th e r d e te n n in a n ts  su c h  as 
d ie t  s e x , an d  o th e r d ru g s u se đ  m a y  a ỉso  b e  c o n trib u to ry  
ía c to rs . A n  in c re a s e  in  th e  d o sag e  o ỉ th e  c o rtic o ste ro id s  
m a y  b e  n e c e ssa ry  in  o rd e r to  m a in ta in  th e  d e s ire d  th e ra -  
p e u tic  re sp o n se . 1

1. Brooks SM tí ai. Advene eữecữ of pheDobaibỉtaỉ on corticosteroid 
metaboiism in patíexưs wỉth broochỉal asthma. N Engl J Mid 1972; 286: 
1125-8.

2. Natíon 9L.AaL  Phannacokinedcdnig interacttoos tvith phenytoin (p tn  
n). Cùn Pharmacokmtí 1990; 18: 131-50.

3. Bartosek M. t í  a l Prednbolone and methylpredimolone kỉnetics in 
childrcn receỉvỉng andconvuỉsant thenpy. Oin Pharmaeoi Thrr 1987; 42: 
424-32.

4. Jacob K. Trainer PJ. Topinnute a n  ỉnduce hypoadrenaỉỉsra in paticnts 
takỉng onl cortícosieroid repUcement. BMJ 2009: 338: 1076.

A n tih m g a ls . Ketocoruaoleu  a n d  itracoruaolé*-* in c re a se  
s c ru m -m e th y lp re d n iso lo n e  c o n c e n tra tio n s  an d  e n h a n ce  
m e th y lp re d n is o lo n e 's  a d re n a l su p p re ss iv e  e íle c ts . A  5 0 %  
re d u c tio n  in  in tra v e n o u s  m e th y lp re d n is o lo n e  d ose w a s 
su g g e ste d  d u rin g  k e to c o n a zo le  th e ra p y . 2 A  s im ila r e ffe c t 
w a s n o t e v id e n t v v ith  o ra l p re d n iso n e 4-’  a lth o u g h  som e 
v v o rk e rs4 fo u n d  th a t k e to c o n a zo le  re d u ce d  th e  to ta l d e a r-  
a n c e  o f p re đ n iso lo n e  g iv e n  in tra v e n o u s ly  an d  o f p re d - 
n iso n e  g iv e n  o ra ily . Iơ a c o n a zo le  c a n  a lso  re d u c e  th e  d e a r-  
a n c e  o f d e xa m e th a so n e ; in  a  s tu d y 7 o ỉ 8  h e a lth y  su b je c ts , 
th e  a re a  u n d e r th e  c o n c e n tra tio n -tim e  c u rv e  (A U C ) fo r 
b o th  in tra v e n o u s  a n d  o ra l d e xa m e th a so n e  w a s in c re a se d  
a b o u t 3 .5 - ío ld , a n d  th e  m o m in g  p la sm a -c o rtiso l co n ce n - 
tra tio n  w a s su p p re sse d  fo r a t le a s t 2  d a ys lo n g e r. A  stu d y * 
o f h e a lth y  su b je c ts  fo u n d  th a t k e to c o n a zo le  in c re a se d  th e  
A U C  fo r o ra l b u d e so n id e  m o re  th a n  s ix ío ld  w h e n  th e y  
w e re  g ív e n  to g e th e r, b u t o n ly  a b o u t fo u rfo ld  vvh en  th e  
d o se s w e re  g iv e n  12  h o u is  a p a rt. S y s te m ic  e xp o su re  to  
in h a le d  b u d e so n id e  is  in a e a s e d  b y  itra c o n a z o le , w h ic h  
p ro b a b ly  re d u c e s th e  m etab o H sm  o ỉ b u d e so n id e .4 A d re n a l 
su p p re sá o n  w a s  ío u n d  in  11 o f 2 5  p a tìe n ts  w ith  c y s tic  
Đ b ro sis w h o  w e re  tre a te d  w ith  th is  c o m b in a tio n ; o n e  
p a tie n t d e ve lo p e d  C u sh in g 's  sy n d ro m e . 10 A  s im ila r in te r-  
a c tio n  m a y  h a v e  b e e n  th e  cau se  o f s ig n ih c a n t a d re n a l su p - 
p re s s io n  in  a  p a tie n t w ith  c y s tic  ũ b ro s is  w h o  w a s tre a te d  
w ỉth  itra c o n a z o !e  a n d  in h a le d  O u tíca so n e  p ro p io n a te ."
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ỉnhỉbịtor ỉtracontxoỉe. Qm Pharmaat Ther 2002; 72: 362-9.

10. Skov M  tí al. Iatrogenỉc adrenaỉ ỉnsulBdency u  a sịde-eũea of 
combmed treatmem oí hractHUioie and budesoníde. Eur RaỊùr J  2002; 
20: 127-33.

11. Pannar JS. tí ai. Proỉound adrenal suppressỉm secondary to treatment 
with low dose ỉnhaỉed steroidi and itraconaxoie in allergic 
broncbopuỉmonaiy aspergiBosỉs in cystíc Bbrosỉs. Thorax 2002; 57: 
749-50.

A n tin e o p la s tic s . F o r re ỉe re n c e  to  sú ig le  d o ses o ỉ p red - 
n iso n e  in ỉũ b itm g  th e  a c tiv a tio n  o f tydophosphamừU (b u c 
lo n g e r-te rm  a e a tm e n t in c re a s in g  it s  a c t ív a tio n ), see  C y d o - 
p h o sp h a m id e , p . 7 7 3 .3 .

A n t iv ir d s . F o r a  p o ss ib le  e ữ e a  o í c o rtic o s te ro id s  o n  th e  
m e ta b o lism  o ỉ H T V -p ro te ase  in h ib ito rs , see p . 9 8 8 .1 .

Ritonavừ  c a n  g re a tly  in c re a se  p la sm a  c o n c e n tra n o n s o f 
A u õ c a so n e , th ro u g h  in h ib it ío n  o f c y to c h ro m e  P 4 5 0  
iso e n zy m e  C Y P 3 A 4 , le a d in g  to  sy s te m ic  c o rtic o s te ro id  
e ổ e c ts  in d u d in g  C u sh in g 's  sỹ n d ro m ẽ  an d  a d re n a ỉ su p p re s- 
ã o n . 1’3 T h e re  h a v e  b e e n  re p o rts  o f o ste o p o ro sis , w ith  
íra c tu re s  in  o n e  c a se , a sso d a te d  w ith  C u sh in g 's  sy n d ro m e  
đ u e  to  th is  in te ra c tio n . 2 S ím ila r in te ra c tio n s  a re  e x p e a e d  
w ith  o th e r H T V -p ro te a se  in h ib ito rs .

1. GlayqSnìỉthKlhie. Canada. Imporum saíety inlormatỉon regardỉng a 
drug ỈĐteractíon between Sutkasone propỉohate (Honase/Hovcm/ 
Advaỉr) and ricơnavừ (Konir/Kaỉetra). ỉssued 22 January, 2004. 
Availabỉe at: http://wwwJiC'SCgcca/dhp-mpsyalt_íonnats/hpft>-dgpsay 
pdí/medeff/flutlcasone.ritonavir_hpc-q» -eng.pdí (accessed 22/08/08)

2. Samaras K  tí ai. ỉatrogcnk: Cushh^s syndrome wúh osteoporosú and 
secondaĩy adrenal (aUure ỉn buman immunodetídency vữus-iníected 
patíeno receiving inhaled conỉconeroìds and rỉtonaviT-booned protease 
ỉnhỉbitorK six case*. J cIm Endữơinoi Mtíab 2005; 90: 4394-8.

3. Johnson SR. tí ai. Cushỉng syndrome wỉth secondary adrenaỉ 
ỉnsuffidency hom concomỉtant therapy with ritonavữ and ũuiỉcasone. 
ÌP tề a ư  2006; 148: 386-8.

C a k iu n i- c h a n n e l b lo c k e rs . S tu d ie s  in  h e a lth y  su b je cts 
h a v e  ỉo u n d  th a t d ũ tk a m  re d u c e s th e  đ e a ra n c e  o i  m e th y ỉ-  
p re d n iso lo n e . 1-2

1. Varỉs T, t í  ai. Dỉỉỉỉazem and mibe&adỉỉ ỉncrease the piasma 
eoncentntíons and greatly enbana the adrenal-suppressant effect oí 
oraỉ methyỉprcdnboỉone. Qm Pharmaai Ther 2000; 67:215-21.

2. Booker BM tí  ai. Phanaacoldnetíc and pharmacodynamlc Ỉncenaionỉ 
benreen (Bltiamn and mettaylpredniỉolone ỉn beaỉihy volumeeis. Qin 
Pharmacoi Thtr 2002; 72: 370-82.

G a s iro in te s t in a l d rv g s . Aprepitant in c re a s e d  p la sm a  co n - 
c e n tra tio n s  o f d e xa m e th a so n e  a n d  m e th y lp re d n is o lo n e  in  
a  p h a rm a c o k in e tic  s tu d y . 1 L ic e n se d  p ro d u ct in ỉo rm a tio n  
fo r a p re p ita n t re co m m e n d s th a t th e  u su a l d o se o f o ra l 
d e xa m e th a so n e  b e re d u c e d  b y  5 0 % , a n d  th e  d ose o f 
m e th y lp re d n iso lo n e  b y  a b o u t 2 5 %  w h e n  g iv e n  in tra v e -  
n o u s ly , a n d  b y  5 0 %  vvh e n  g i v e n  o ra lly . F o r th e  a p p ro p ri- 
a te  re g im e n  w h e n  th e se  d ru g s a re  g iv e n  to g e th e r fo r 
n a u se a  a n d  v o m itin g , se e  A d m in isư a tio n  u n d e r A p re p i- 
ta n t, p . 1 8 1 9 .3 .

]. McCm JB. (I tì. EHrcu o( ihe ncurokinin, receptor inugonm  
tprepiunt on the phinnacokinetia of dexamethasone and methyl- 
prednisoỉone. Oìtt Mtarmaaì Thir 2003: 74: 17*24.

G ro v v th  h o rm o n e . S o m a tro p in  (g ro w th  h o tm o n e ) th e ra p y  
m ay  im p a ir th e  c o n v e rs io n  o f c o rtiso n e  a n d  p re d n iso n e  to  
th e ir  a cd v e  m e ta b o lite s , c o rtiso l an d  p re d n iso lo n e . re sp e c- 
t iv e ly . T h is  o cc u rs th ro u g h  th e  in h ib it io n  o f th e  m iơ o so - 
m a l e n zym e  lip -h y d ro x y s te ro id  d e h y d ro g e n ase  ty p e  1 in  
h e p a tic  a n d  a d ip o se  tis s u e s . L ic e n se d  p ro d u ct in ío rm a tio n  
su g g ests th a t p a tie n ts  sh o u ld  b e  m o n ito re d  fo r th e  n eed  to  
in c re a s e  d o ses o í c o rtiso n e  o r p re d n iso n e  a fte r so m a tro p in  
is  s ta n e d . S tu d ie s  o f c o rtiso n e  a ce ta te  in  h y p o p itu ita ry  
p a tíe n ts  re c e iv in g  g ro vvth  h o rm o n e  re p la ce m e n t h a v e  
re a c h e d  d iffe re n t c o n d u s io n s ; so m e co n d u d e d  th a t th e  
e ữ e c t m a y  b e  in s ig n iỉìc a n t . 1 w h ile  o th e rs  su g g ested  th a t 
d o se  a d ju stm e n ts  m ay  b e  n e e d e d .2-2

S o m a ư o p in  m a y  in c re a s e  th e  d e a ra n c e  o f c o n ic o s te ro id s  
th a t a re  m e ta b o lise d  b y  th e  c y to c h ro m e  P 4 5 0  iso e n zy m e  
C Y P 3 A 4 , a lth o u g h  th e  d in ic a l s ig n ific a n c e  o f th is  is  
u n k n o w n .

H ig h  d o ses o f c o n ic o s te ro id s  m a y  in h ib it  th e  g ro vvth  
p ro m o ú n g  e ííe c ts  o f so m a ư o p in .

1. Beentjes JAM. n  at. Elíecrs of grovrth hotmone replacement on conisol 
oetaboỉìsỉn in bypopítvittry patíenti rreared vviỉh conisone acetaie. 
Scand J Oin Lab Invat 2001; 61: 277-86.

2. Swords FM tí ai. The eSects oí growih hormone deíìciency and 
repỉacement on glucocorticoid exposure ỉn hypopicuiury patíentỉ ỠR 
cortisone acetate and hydrocortistme replacemem. ơin Enứoơinoi (0xf) 
2003; 59: 613-20.

3. Siguijon$dottir RA. tí ai. Lack of reguỉation oi I í 8 ‘hydroxyneroid 
dehydrogenase type 1 duríng shon-term manipulation oỉ GH in patients 
with hypopituỉtarism. Eur J Endocrinol 2009; 161: 375-80.

H is ta m in e . F o r th e  e ffe a  o f sy s te m ic  c o rtic o s te ro id s  on  
h is ta m in e  g iv e n  e x o g e n o u s ly , see  p . 2 5 2 5 .3 . 
b n m u n o su p p re s ía n ts . I t  h a s  b e e n  su g g ested  th a t m u tu a l 
in h ib it io n  o í m e ta b o lism  o cc u rs  b e tw e e n  àcloĩporin an d  
c o rtic o s te ro id s , an d  m a y  in ữ e a s e  th e  p la sm a  c o n c e n tra - 
tio n s  o f e ith e r d m g . 1-2 A  re v ie v v 5 d te d  stu d ie s  su p p o rtin g  
th is  c o n d u á o n  b u t a lso  m e n n o n e d  s tu d ie s  th a t sho vved  
th a t d d o sp o rin  d id  n o t s ig n iB c a n tỉy  d e c re a se  d e a ra n c e  o f 
p re d n iso lo n e 4 an d  th a t c o rtíco sc e ro id s e ith e r d id  n o t 
c h a n g e , o r d e cxe ase d , d d o sp o rin  c o n c e n tra tio n s . 5-4 So m e 
o i  th e se  c o n A ic tín g  re s u lts  m a y  b e d u e  to  d iữ e re n c e s in  
th e  m e th o d s u se d  to  m e a su re  d d o sp o rin  c o n c e n ư a tio n s .

1. Ost L. Bffects of cydosporin on prednisolone metaboỉism. Lanoa 1984; 1: 
451.

2. Khntmaỉm G. Siwe J. Hỉgb dose cnethyỉprednlỉolone ỉDcreases plasma 
cydospodn levels in renaỉ nansplant reúpients. Lanat 1984; I: 731.

3. Yee GC. McGuỉre TR. Phannacokinetic drug interaciỉom with 
cydosporin (part II). ơ/n Pharmacokinet 1990; 19: 400-15.

4. Frey FJ. tí  ai. Evỉdence that qrdosporìse does noi aỉỉea the metaboUsm 
of prednỉsolone aher renal tnnspỉantation. Transplantaũon 1987; t i :  
494-8.

5. Ptachdnski Rỉ. tí ai. Cydosporỉne - high-dose steroid ỉmeractíỡn 'm renal 
tnnspỉam redpients: assessmem by HPLC. Transpianí Proc 1987; 19: 
1728-9.

6. Hridk DE. tí ai. Assođaũon oí the absence ơf steroid thenpy wỉth 
increased cydosporine blood leveỉs in renaỉ transplant re dpi en ts. 
Tranĩplanừtíiim 1990; 49: 221-3.

L e u k o trie n e  a n ta g o n is ls . S e v e re  p e rip h e ra l oed em a 
o cc u rre d  in  a p a ó ẽ n t tre a te d  v v ith  montelukast an d  p re d - 
n iso n e  fo r a sth m a , b u t n o t w h e n  e ith e r d ru g  w a s u sed  
a lo n e . 1 M o n te lu k a s t m a y  h a v e  p o te n tia te d  so d iu m  an d  
ũ u id  re ie n tio n  cau se d  b y  th e  c o rtíc o s te ro id .

1. Gelter M. Mariced periphenl edema assodated with montelukast and 
predoỉsone. A m  ỉntent Meề 2000; 132: 924.

L ip ic l re g u la lin g  d n ig s . G iv in g  coỉatipol to  a  p a tie n t w ith  
h y p o p itu ita ris m  takán g  o ra l h y d ro c o rtis o n e  m a in te n a n c e  
th e ra p y  re s u lte d  in  h e a d a c h e s , a ta x ia , a n d  le th a rg y . 1 M e n - 
ta l s ta tu s  re tu m e d  to  n o rm a l w ith in  h o u is  o ỉ a n  in tra -  
v e n o u s d o se  o í h y d ro c o rtis o n e  lO O m g , a n d  c o le sd p o l w a s 
su b se q u e n tly  w ith d ra w n  u n e v e n th illy .

I. Nekl KE. Aron DC. Hydrocortisone-coleỉtipol interaction. Ánn 
Pham aathtr 1993; 27: 980-1.

N e u ro m u sc u la r b k x k e r s . F o r re íe re n c e  to  c o rtic o s te ro id s  
a n ta g o n is in g  th e  e ữ e c ts  o f compttitive neuromuscular block- 
crs, see u n d e r A tra c u iiu m , p . 2 0 3 2 .3 .

Sex hormones. T h e re  h a v e  b e e n  re v ie m 1-2 d isc u s s in g  se v - 
e ra l re p o rts  o f a n  e n h a n ce d  e ữ e c t o f c o rtìc o s te ro id s  in  
w o m e n  a lso  re c e iv in g  oatrogem  o r oral contraceptíva a n d  
c o m m e n tin g  th a t th e  d o se  o f c o rtic o s te ro id s  in  so m e case s 
m a y  n e e d  to  b e  re d u c e d . T h e re  is  so m e e v id e n c e  th a t b u d - 
e so n id e  m ay- b e  le s s  a íỉe c te d  b y  u se  w ith  o ra l 
c o n tra c e p tiv e s  th a n  p re d n iso lo n e . 3

1. ShenSdđ GM. Dmg ỈDtencdCHU with oraỉ contraceptỉve preparations. 
M edJAua 1986; 144: 205-10.

2. Back DJ. Orme ML*E. Phannacoidnetic drug imeractkms with oraJ 
contraceptỉves. CUn Pharmaakòưi 1990; 18: 472-84.

3. Sádegảrri aaL  Eữect crfan mai contnceptỉve tm the pbsmaỉeveỉs oí 
budeKRìỉde and prednisolone and the inilùence on plasrna cortỉsoỉ. cĩin 
Ptumaeoỉ 7hrr 2000; 67: 375-81.

Smoldng. T h e re  w a s  a  re p o rt o ỉ a n  a p p re c ia b le  a n d  c o n sis- 
te n t in c re a s e  in  p la sm a  c o rtic o s te ro id s  a íte r  đ g a re tte  
sm o k in g . 1 H o v v e v e r, a  re v ie w  c o n c e m in g  th e  d in ic a l 
im p o rta n c e  o f sm o k in g  a n d  d ru g  in te ra c tio n s 2  c o n d u d e c  
th a t in  th e  m a jo rity  o í e x a m p le s . in d u d in g  c o rtic o s te ro id s . 
th e re  w a s lit t le  e v id e n c e  o f a  re c o g n isa b le  h a za rd  ừ o m  th e  
in te ra c tio n .

1. Kenhbaum A. tí ai. Eííca aí smoking and nỉcotine on adrenocortica 
sccretion. JAMA 1968; 203: 275-8.

2. D'Arcy FF. Tobacco smoking and drugs: a dlnỉcally imponan 
interaaion? Druý Intel! CTin Pharm 1984; 18: 302-7.

Ị Sympathomimetícs. S tu d ie s  in  21 a sth m a tic  p a ú e n ts  sug  
Ị g éstẽd  th a t th e  p la sm a  h a lM iíe  o t d e xa m e th a so n e  w ă ỉ 
ị d e cre a se d  b y  ephedrine.1 M o re  im p o rta n tly  u se  o f co rtico s- 
i te ro id s  vy ịth  be la 2 agonừts m ay  p o te n tia te  a n y  h y p o k a la e  
ị m ic  e ffe c ts . 2

1. Brooks SM tí ai. The eReas oí ephedrìne and theophylỉine or 
dexamethasone metaboỉỉỉm ỉn bronchiaỉ asthma. J Clin Pharmocol ì 977 
17: 308-18.

2. CSM. 0 2 agonỉsts, xantbỉnes and hvpokalaemia. Curmu Probỉcms 2< 
1990. Aỉso avaiỉable aL* hnp://www.mhra.gov. uk/home/ỉdcplg 
IdcService*GET_FILEfrdDocName=CON2024446frRevữionSeleaion 
MethodslatestReleased (accessed 23/03/10)

ThaKdomide. In  a d o u b le -b lin d  c ro sso v e r s tu d y  o f th a lid o  
m id e  in  th e  ư e a tm e n t o f se v e re  c h ro n ic  e ry th e m a  no d o  
su m  le p ro su m . 1 th e  d o se o f p re d n iso lo n e  n e c e ssa ry  to  su p  
p re ss  sym p to m s w a s c o n s id e ra b ly  re d u ce d  in  9  o í u  
p a tie n ts  v v h ile  th e y  w e re  re c e iv in g  th a lid o m id e : th e re  h a ; 
b e e n  a co m m e n t2 th a t p re d n iso lo n e  sh o u ld  n o t b e  g iv e r 
w ith  th a lid o m id e .

F o r re íe re n c e  to  a p o ss ib le  in te ra c tio n  b e rw e e i 
th a ỉid o m id e  a n d  d e xa m e th a so n e , se e  Eíỉects oa  th e  S k ứ  
u n d e r A d v e rse  E ííe c ts  o f T h a lid o m id e , p . 8 7 0 .2 .

1. Waren MFR. An imemally-cooưolled doublc bỉỉnd triaỉ of thalidomỉd 
ỉn severe erythema nodosum leprosum. LeprRev 1971; 42 :26-42.

2. WHO. Regional ORìcc Cor the Westem Padỉic Finaỉ repon on the Qn 
regionaỉ wortcỉng group on ỉeprosy. Manila. phỉlỉppúies. 7-Ỉ2 Decembe/ 
1978 Lepr Rev 1979; 50: 326-9.

Xanthínes. F o r th e  e ữ e c t o f c o itic o s tẹ ro íd s  o n  ammaphyi 
line an d  theophyỉline, se e  p . 1 2 3 5 .3 .

Pharmacokinetics of Corticosteroids
C o rtic o s te ro id s  a re , in  g e n e ra l, re a d ily  ab so rb ed  ừ o m  th ' 
g a sư o in te s tin a l ư a a . T h e y  a re  a lso  ầb so rb ed  w h e n  g iv e i 
lo c a lly . A ite r  to p ic a l u se , p a rtic u la r ly  u n d e r a n  o c d u s iV ' 
d re ssin g  o r w h e n  th e  s k in  is  b ro k e n , o r u se  re c ta lly  a s a i 
e n e m a . s u íE d e n t c o rtic o s te ro id  m a y  b e ab so rb e d  to  g ìv : 
sy s te m ic  e ííe c ts ; th is  is  a lso  a p o s s ib ility  w ith  o th e r lo c a ; 
ro u te s  su c h  a s in h a la t io n . W a te x -so lu b Ie  {o rm s  o ' 
c o rtíc o s te ro id s  a re  g iv e n  b y  in ư a v e n o u s  in je c tio n  ío r 
ra p id  re sp o n se ; m o  re  p ro lo n g e d  e ííe c ts  a re  a c h ie v e d  u s in  ; 
U p id -so lu b le  ĩo rm s  o f c o rtic o s te ro id s  b y  in tta m u sc u la  • 
in je c t io n .

C o rtic o s te ro id s  a re  ra p id ly  d is trìb u te d  to  a lỉ b o d y  tis s u e ! 
T h e y  c ro ss th e  p la c e n ta  to  v a ry in g  d eg rees a n d  m ay  b  : 
d is trib u te d  in  sm a ll a m o u n ts in to  b re a st m ilk .

M o st c o rtic o s te ro id s  in  th e  d rc u la tio n  a re  e x te n à v e l ’ 
b o u n d  to  p la sm a  p ro te in s , m a in ly  to  g lo b u lin  a n d  le ss  so  t ) 
a lb u m in . T h e  c o rtic o s te ro id -b in d in g  g lo b u lin  (tra n s c o rtin  I 
h a s  h ig h  a í& n ity  b u t lo vy  b in d ỉn g  c a p a d ty , v v h ile  a lb u m i I 
h a s  lo w  a ílin it y  b u t la rg e  b in d in g  c a p a d ty . T h e  s y n th e t i: 
c o rtic o s te ro id s  a re  le ss  e x te n s iv e ly  p ro te in  b o u n d  th a ; 1 

h y d ro c o rtis o n e  (c o r t is o l). T h e y  a lso  te n d  to  h a v e  lo n g e  • 
h a lí- liv e s .

C o rtíc o s te ro id s  a re  m e ta b o lise d  m a in ly  in  th e  liv e r  b u : 
a lso  in  o th e r tis s u e s , an d  a re  e xcxe te d  in  th e  u rin e . ĩh  ỉ 
s lo w e r m e ta b o lism  o f th e  s y n th e tic  c o rtic o s te ro id s  w it  1 

th e ữ  lo v v e r p ro te ỉn -b in d in g  a ỉB n ity  m ay  a cc o u n t fo r th e i • 
in c re a s e d  p o te n c y  co m p are d  v v ith  th e  n a tu ra l c o rtic o s te i • 
o id s .
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Alclometasone Dipropionate
IBANM, USAN, rlNNMI ®
•Alciometasona, dlpropiònato de; Aldómétasone, Dipropion- 
éte cf; Aldonietasonr Dipropionas; Alklometasondipropio- 
nat; Alklometasonidìpropionaarti; Đipropionato de aỉđome- 
tasonarSch-22219; AjibK/i0MeTa30Ha AnnponnoHaT. 
'7 a-ChlororH p,T7a,21 -ừihỵdroxý-16a-methylpregna-I,4- 
dlene3,20-díone>7^i-dipropionate. '
C a H 37C lO r= 5 2 1 .0
■ ÊAS — 67452-97-5(glcíometasoneì; 66734- 1 3-2 (aldometa- 
sóne dipròpionate). [
ẠTC —DỎ7AB10; S01BA10.
ATC Vet— QD07AB10; QS01BA10. ......
ỳM-~S56PQL4NỊV: r

P tia rm a c o p o e ia s . In  us.
U S P  3 6 : (A ld o m e ta so n e  D ip ro p io n a te ). S to re  in  a ìrtíg h t 
c o n ta ú ie n .

Prọỉile
A ld o m e ta s o n e  d ip ro p io n a te  is  a  c o rtic o s ie ro id  u se d  
to p ic a lly  ỉo r  it s  g lu c o c o rtíc o id  a c t iv ity  (p . 1 5 9 7 .1 ) in  th e  
tre a tm e n t o ỉ v a rio u s  s k in  d iso xd e rs . I t  is  u s u a lly  u sed  as a 
c re a m  o r o in tm e n t c o n ta in in g O .O  5 % .

W h e n  a p p lie d  to p ic a ỉly . p a rú c u la riy  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r U tíd e r o c d u s iv e  d re s s in g s , 
c o rtíc o s te ro id s  m a y  b e  a b so rb e d  in  s u ã it ie n t am o u n ts to  
c a u se  sy s te m ic  eH ects (p . 1 6 1 5 .3 ). T h e  e ữ e c ts o íto p ic a l 
c o rtic o s te io id s  o n  th e  s k in  a re d e s c rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tio n s c o n c e xn in g  th e  c o rre c t u se  o f c o rtico ste r- 
o id s o n  th e  s k in , a n d  a  ro u g h  g u id e  to  th e  d in ic a l p o te n d e s 
o f to p ic a l c o rtic o s te ro id s , se e  T o p ic a l A p p lic a tio n , p . 1 5 9 9 .2 .

P o rp h y río . T h e  D rtig  D a ta b a se  fo r A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N o rvve g ia n  P o rp h y ria  C e n tre  (N A P O S ) an d  
th e  P o rp h y ria  C e n tre  S vve d e n , d a s s iS e s  a ld o m e ta so n e  as 
n o t p o tp h y iỉn o g e n ic  it  m a y  b e u se d  a s a  d ru g  o f ã n t  
c h o ic e  a n d  n o  p re c a u tio n s  a re  n e e d e d . 1

1. The Dnig Database for Acute Porphyria. Avaiỉable at: hitp://www. 
đrugs-po rphyria.org (aceessed 17/10/11)

P re p a rc r t io n s

P ro p rie ta ry  P re p aro tio n í (d e ta ils  a re  g ive n  in  V o lum e B )

Sin g le  in g rB tS en l Pre p o ra tio n s. Cz.: A ílo d e rm ; Ger.: D e lo n a lt; 
G r .ĩ Lo m eso n e ; Horig Kữitg: P e rd e rm ỷ; Indon.: c lo d e rm ; Per- 
d e n n ; IrL: M o d raso ne ; ItaL: Leg ed erm ; Mac.: Lo g o d e n n t; PòL: 
A A o d erm ; Port: M ilo d e rm e ; R u s .: A B o d erm  (A$noaepM ); UK: 
M o d raso ne ; USA: A d o va te ; Venạ.: D em iđ e nn .

Pbonnơm po e id  Prep araho ns
U S P  3 6 : A ld o m etaso n e  D ip ro p io n a te  C re am ; A ld o m etason e  
D ip ro p io n a te  O in tm e n t.

A ld o s t e r o n e  IBAN, riNNi

•A ld o ste rD n , A ld o ste ro n a ; A ld o sté ro n e ; A ld o ste ro n i; A Íd o ste r- 
ío n u m ; E le c tro c o rtin ; A jib flo c re p p H . . 
;1 ip ,l8 -E p o xy -1 8 2 Ì-d ih y d ro x y p re g n -4 > é n e -3 ^ 0 -d iõ n e . ■ 
C2,HjA=360.4 ” ■ : :4
Ớ S — 52-39-1.
AĨC — H02M01.
ÁTC 1/ier —QH02AA0Ì. 
y m  — 4964P6T9RB. .

Uses and Adminisỉration
A ld o ste ro n e  is  th e  m a in  m in e ra lo c o rtic o id  (p . 1 5 9 7 .1 ) 
se c re te d  b y  th e  a d re n a l c o rte x . I t  h a s n o  sig n ih ca n t 
g lu c o c o rtic o id  (a n ti- in fla m m a to ry ) p ro p e rtie s .

A ld o s te ro n e  h a s b e e n  g iv e n  b y  in ư a m u s c u la r o r 
in tra v e n o u s  in je c t io n , w ith  a  g lu c o c o rtic o id , in  th e  
tre a tm e n t o f p r im a ry  a d re n o c o n ic a l in s u ff ic ie n c y  
(p . 1 6 0 0 .2 ) b u t s y n th e tic  m in e ra lo c o rtlc o id s  su ch  as 
ũ u d ro c o rtiso n e  (p . 1 6 3 4 .3 ), v v h ic h  c a n  b e  g iv e n  o ra lly , a re  
u s u a lly  p re ỉe n e d . I t  h a s  a lso  b e e n  u se d  as th e  so d iu m  
s u c d n a te .

Adverse Effects
A ld o ste ro n e  h a s v e ry  p ro n o u n c e d  m in e ra lo c o rtic o id  a ctio n s 
a n d  lit t le  e ffe c t o n  c a rb o h y d ra te  m e ta b o lism . I t  m ay  
th e re ỉọ re  h a v e  th e  m in e ra lo c o rtỉc o id  a d v e rse  e ffe c ts  
d e sc rib e d  ío r  th e  c o rtic o s te ro id s  in  g e n e ra l (p . 1 6 1 5 .3 ).

Amcinonide (BAN, USAN, rtNNi ®
^Arncinómdâ, Amcinomđum, *'Amcrno"pol *CL 34699 
,Aml|MhÔhm"à_ - ' ì  -
J6a,17ĨCyclopentýRđenedioxy-9ci-fluoro-l 13,21-dihydrox- 
ypregna-i,4-diene-3,20<lione i l  -acetate -*< .
^ 2 8 ^ ^ 0 7 = 5 0 2 6  V  ‘ . t r

CAS ^  51022496 . ị .  - . . , ■■■■■•
A T C — D 07A& + . - 
M C V e t —  Q Đ 07Ạ C ĨL  
u m —  423VV026M A9.

P h a rm a c o p o e ia s . In  us.

P ro Ị iỊe

A m d n o n id e  is  a  c o rtic o s te ro id  u se d  to p ic a lly  fo r its  
g lu c o c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 ) in  th e  tre a tm e n t o f 
v a rio u s  s k in  d ia o id e rs . I t  is  u s u a lly  u se d  as a  c re a m , lo tio n , 
o r o in tm e n t c o n ta in in g  0 . 1 % .

W h e n  a p p lie d  to p ic a lly , p a rt ic u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c d u s iv e  d re s s in g s , 
c o rtìc o s te ro id s  m a y  b e ab so rb e d  in  s u ffid e n t a m o u n ts to  
cau se  sy s te m ic  d íe c ts  (p . 1 6 1 5 .3 ). T h e  e S e c ts  o f to p ic a l 
c o rtic o s te ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tio n s c o n c e m in g  th e  c o ư e a  u se  o f c o rtic o s te r-  
o id s o n  th e  s k in , a n d  a  ro u g h  g u id e  to  th e  d ỉn ic a l p o te n d e s 
o f to p ic a l c o rtic o s te ro id s , se e  p . 1 5 9 9 .2 .

Preparatìons
Pnoprieiary PnBporotions (d e ta ils  a re  g ive n  in  V o lu m e  B )

Sngie-ingredient Preparolions. Beìg.: A m id a ; ũauuL: C y d o c o rt: 
Pr.: P e n tic o rtt; Ger.: A m d d erm ; Mac.: V isd erm  H ; Thai.: A m d - 
d e n n t; V isd e n n .

Phannacopoaid Preparations
u sp  36: A m d n o n id e  C ream ; A m d n o n id e  O in tm e n t.

Beclometasone Dỉpropionate
ỊBANM, rlNNMỊ ®
■ B e e lo rh ể tà sõ n a , d ip ro p io n a to  ứ è ỷ "B ề c lỏ rh é tà s o n e , 
ẽ lip rò p lo n ả tè  d e ; B e clo m e ta so n i d ip ro p io n a s; B e d o m e ta so n i 
O ip ro p rio h a s; B ẹ d o m é ữ ia scn e  D ip ro p io n a te  (U S A N ); B é clo - 
m è th a số n e D ip rd p ịo n a te íB e k lo m e ta so n d ip ro p io n a C B e k to - 
m e ta sb n d ĩp rp p iọ n á tị B ẹ k Ịò m ẹ ta so n id ip ro p io n a a tti; B e k lo r 
m é ta z o n  D ip ro p iy o n a t;.' ,B e k Ịo m e ta z o n -d ip ro p r io n á t; 
B e ld o m etazo n o  d íp ro p io n a ta s ; B e ld o m e ta zo riu  d ip ro p io - 

: n ia n ;.. 9 a -C h ìo ro -16 p -m e th y ip re d n isò lo n e  D lp ro p io n a te ; 
b ip rb p io n a to  d e  b e c lo m è ta so n a ; S ch -T8 0 2 0 W ; BeKnoM STa- 
30H a /JnnponM O H aT. ;
9 a -C h lo ro - l 1 3 ,1 7 a ,2 1  - trih y d ro x ý -1 6 P -m e th y lp re g n a -1 ,4 -
d ie n e -3 ,2 0 -d io n e  1721  -d ip ro p iọ n a te .. ; .........................
e a H37C107=521.0 ' • .
C A S— 4419-39-0 (bed o m etọ so n e); 5534-09-8 (b e d o m e ta so n e  
dipropionate). • J y -'■■■"■■ ■■■■’■ :
ATC-— A07ẺA07; DƠ7AC15; R01ADQ1; R03BA01:
ATCVet — QA07EA07; QD07AC15; QR01AD01; QR038A01.
UNíl —  5B 307S63B 2 ( b e d ó m e th a s o n è  d lp ro p io n a te );  
4H7L9AI22I (b ed o m e th a so n ẹ  d iprop iona te  m onohydra te).

P h a rm a c o p o e ia s . In  Chín., Eur. (se e  p . v ii) , lnt„ a n d  Jpn. 
u s  a llo v v s e ith e r th e  a n h y d ro u s  o r m o n o h y d ra te  fo rm . Eur. 
a lso  in d u d e s  a  se p a ra te  m o n o g ra p h  fo r th e  m o n o h y d ra te . 
P h . E u r . S: (B e d o m e ta so n e  D ip ro p io n a te , A n h y d ro u s ). A  
w h ite  o r a lm o st w h ite , a y s ta llin e  p o w d e r. P ra c t ic a lly  
in so lu b le  in  w a te n  sp a rin g ly  so lu b le  in  a lc o h o l; fre e ly  
so lu b le  in  a ce to n e . P ro te c t h o m  lig h t. 
p h . E u r . 8 :  (B e d o m e ta so n e  D ip ro p io n a te  M o n o h y d ra te ). A  
w h ite  o r a lm o st w h ite  p o w d e r. P ra c t ic a lly  in so lu b le  in  
tv a te r; s p a rin g ly  so lu b le  in  a lc o h o l; ừ e e ly  so lu b le  in  
a ce to n e . P ro te a  fro m  lig h t.
U S P  3 6 : (B e d o m e th a so n e  D ip ro p io n a te ). I t  is  a n h y d ro u s  o r 
c o n ta in s  o n e  m o le c u le  o f w a te r o f h y d ra tio n . A  w h ite  to  
c re a m  w h ite . o d o u rle ss p o vvd e r. V e ry  s lig h tly  so lu b le  in  
w a te r; ỉre e ly  so lu b le  in  a lc o h o l a n d  in  a c e to n e ; v e ry  so lu b le  
in  c h lo ro ío rm .

Uses and Administration
B e d o m e ta so n e  d ip ro p io n a te  is  a c o rtic o s te ro id  v v ith  m a in ly  
g lu c o c o rá c o id  a c t iv ity  (p . 1 5 9 7 .1 ).

I t  is  s ta te d  to  e x e rt a  to p ic a l e ừ e a  o n  th e  lu n g s  v v ith o u t 
s ig n ih c a n t sy s te m ic  a c t iv ity  a t re co m m e n d e d  d o se s (b u t see  
A d re n a ỉ S u p p re ss io n  u n d e r A d v e rse  E ữ e c ts , p . 1 6 2 2 .2 ), a n d  
is  u sed  b y  in h a la tio n  fo r th e  p ro p h y la x is  o f a s th m a  (se e  
b e lo w ). M a n y  ío im u la d o n s  a re  n o w  a v a ila b le , w ith  
d iíỉe r in g  d o sag e re g im e n s , a n d  th e  a p p ro p ría te  p ro d u a  
lite ra tu re  sh o u ld  b e c o n su lte d  b e ío re  ỉta rt in g  th e ra p y  o r 
c h a n g in g  to  a n o th e r ỉo rm u la tio n . P u rth e rm o re , in  th e  U K  
th e  d o ses o í b e d o m e ta so n e  d ip ro p io n a te  fo r  a sth m a  a re  
e xp re sse d  in  te n n s  o f th e  a m o u n t su p p lie d  in to  th e  
m o u th p ie c e  p e r a c tu a tio n . v v h e re a s in  th e  U S A  d o ses a re  
e xp re sse d  in  te n n s  o f th e  a m o u n t e m itte d  fro m  th e  
m o u th p ie c e ; re co m m e n d e d  d o se s th e re ío re  a p p e a i so m e - 
w h a t lo w e r in  th e  U S A  th a n  th e  U K  d o ses g iv e n  b e lo w , 
a lth o u g h  in  p ra c tic a l te n n s  th e re  is  p ro b a b ly  n o  d iổ e re n c e .

In  th e  U K  th e  in it ia l d o se  o f m o st a e ro so l a n d  d ry  p o vvd e r 
in h a le rs  is  g e n e ra lly  2 0 0  to  4 0 0  m ic ro g ra m s d a ily  fo r m ild  
a sth m a , a n d  6 0 0  to  ló O O m icro g ra m s d a ily  fo r  m o d e ra te  to

se v e re  a sth m a . T h e  d o se  sh o u ld  be a d ju ste d  a cc o rd in g  to  
re sp o n se , an d  re d u c e d  to  th e  lo vvest e S e c tiv e  do se fo r 
m a in te n a n c e . T h e  u s u a l m a in te n a n c e  d o se  is  in  th e  le g io n  
o ỉ 4 0 0  to  8 00  m ic ro g ra m s d a ily , b u t u p  to  2  m g  d a ily  m a y  b e  
n e c e ssa ry  in  se v e re  a s th m a . T h e ra p y  is  u s u a lly  g ív e n  in  2  
d iv id e d  d o ses, a lth o u g h  h ig h -d o se  th e ra p y  m a y  b e  g iv e n  in
4  d iv id e d  d o ses. O w in g  to  d iữ e re n c e s in  th e  re la tiv e  
b io a v a ila b ility  to  th e  lu n g s , so m e p o w d e r in h a la tio n  
d e liv e ry  System s m a y  b e  lic e n s e d .ío r h ig h e r in it ia l d o se s, 
a lth o u g h  m ax im u m  d o se s a re  s im ila r to  th o se  a b o v e . In  
c o n tra s t, som e h y d ro ũ u o ro a lk a n e  (C F C - fre e ) in h a le rs  m u s t 
b e u se d  in  lo vve r d o se s : ty p ic a l U K  d o ses fo r o n e  p ro d u c t 
(Q v a r; ívax, UK) ra n g e  fro m  1 00  to  2 0 0  m ic ro g ra m s d a ily  in  
m ild  asth m a to  4 0 0  to  8 0 0  m ic ro g ra m s d a ily  in  se v e re  
a sth m a , g ive n  a s 2  d iv id e d  d o se s. S ee  a lso  R e ío n n u la tio n , 
p . 1 6 2 2 .3 .

B e d o m e ta so n e  d ip ro p io n a te  is  a lso  u se d  a s a  n a sa l s p ia y  
a n d , lik e  in h a la tìo n  ío rm u la d o n s  u sed  fo r a sth m a  (se e  
a b o v e ), doses m a y  a p p e a r to  v a ry  b e m e e n  c o u n ó le s  
d ep en d in g  o n  w h e th e r th e  d o se is  e xp re sse d  in  te rm s o f th e  
a m o u n t o f d ru g  su p p lie d  in to , o r e m itte d  h o m , th e  n a s a l 
a d a p to i p e t a c tu a tío n . In  th e  p ro p h y la x is  a n d  tre a tm e n t o ỉ 
a lle rg ic  an d  n o n -a lle rg ic  r h ln it is  (p . 6 1 2 .1 ), u s u a l d o ses a re  
100  m icro g ram s in  e a c h  n o s tr il tw ic e  d a ily  o r 5 0  m ic ro g ra m s 
in  e a ch  n o s tr il 3 o r 4  tim e s  d a ily ; a  to ta l o ỉ 4 0 0 m ic ro g ra m s 
d a ily  sh o u ld  n o t g e n e ra lly  b e  e xc e e d e d . A  d o se  o f 
5 0  m icro g ra m s in  e a c h  n o s tr il tw ic e  d a ily  m a y  b e  s u ffid e n t 
fo r p ro p h y la x is . T h e  n a s a l sp ra y  is  a lso  u se d  to  p re v e n t 
re c u ư e n c e  o f n a s a ỉ p o ly p s  a fte r s n rg ic a l re m o v a l
(p . 1 6 0 8 .2 ).

L o c a lly -a c tin g  E o n n u la tìo n s  o ỉb e d o m e ta so n e  d ip ro p io n - 
a te  a re  u sed  ìn  th e  m an a g e m e n t o f in fla m m a to ry  b o w e l 
d is e a s e  (see  p . 1 6 2 2 .1 ). In  m ild  to  m o d e ra te  u lc e ra tìv e  
c o lit is , a m o d iB e d -re le a se  o ra l ta b lẹ t is  g iv e n  in  a  d o se  o f
5 m g o n ce  d a iỉy  in  th e  m o m in g , b e ío re  o r a íte r  b re a k ỉa s t. 
U lc e ra tìv e  c o litis  a ííe c tm g  th e  d is ta l c o lo n  o r re c tu m  m a y  b e  
tre a te d  lo c a lly  w ith  a  re te n tìo n  e n é m a , u s u a lly  in  a  d o se  o f 
3 m g  d a ily  a t b e d tím e , o r lm g  o n ce  o r tv v ice  d a ily . 
T re a tm e n t is  u s u a lly  g iv e n  fo r 3 to  4  w e e k s .

B e d o m e ta so n e  d ỉp ro p io n a te  is  a lso  u se d  to p ic a lly  in  th e  
tre a tm e n t o f v a iio u s  s k in  d is o rd e rs . I t  is  g e n e ra lly  a p p lie d  
as a  cream  o r o in tm e n t c o n ta in in g  0 .0 2 5 % . B e d o m e ta so n e  
s a lic y la te  h a s a lso  b e e n  u se d  to p ic a lly . F o r re co m m e n d a- 
tìo n s  co n ce m in g  th e  c o rre c t u se  o f c o rtic o s te ro id s  o n  th e  
s k in . an d  a ro u g h  g u id e  to  th e  d in ic a l p o te n d e s oi to p ic a l 
co râco steT O id s, see p . 1 5 9 9 .2 .

F o r doses u se d  in  c h ild re n , see  b e lo w .

A d m in is tra tio n  in  c h ild re n . B e d o m e ta so n e  d ip ro p io n a te , 
g iv e n  b y  in h a la tìo n , is  u se d  in  d iild re n  ỉn  th e  p ro p h y la x is  
o f a s th m a . T h e  a p p ro p ria te  p ro d u ct in ío n n a tío n  sh o u ld  
be c o n su lte d  b e fo re  s ta rtin g  th e ra p y  o r ch a n g in g  to  
a n o th e r ỉo rm u la d o n  b e c a u se  o ỉ th e  ra n g e  o f P ro d u c ts  
a v a ila b le  an d  th e  d iỉỉe r e n t  w a y s in  v v h ic h  d o ses m a y  b e  
e xp re sse d  (se e  U se s, a b o v e ). In  th e  U K  th e  d o se oi  m o st 
a e ro so l an d  d ry  p o vvd e r in h a le rs  !o r c h ild re n  ag ed  6  y e a rs  
a n d  o ld e r is  g e n e ra lly  lO O m icro g ram s g iv e n  2  to  4  th n e s 
d a ily . T h e  do se sh o u ld  b e  a d ju ste d  a cc o rd in g  to  re sp o n se , 
a n d  red u ced  to  th e  lo v v e s t e S e c d v e  do se fo r m a in te n a n c e . 
In  th e  U S A  a  h y d ro H u o ro a lk a n e  (C F C - fre e ) in h a le r (Qvar; 
Ivax. USA), is  lỉc e n se d  fo r u se  in  c h ild re n  ag ed  5 y e a rs  a n d  
o ld e r. E xp re sse d  in  te rm s  o f th e  a m o u n t o f d ru g  d e liv e re d  
fro m  th e  m o u th p ie c e , th e  in it ía l d ose is  4 0  m ic ro g ra m s 
tw ic e  d a ily , w h ic h  is  th e n  a d ju ste d  a cc o rd in g  to  re sp o n se ; 
th e  reco m m en d ed  m a x im u m  d ose is  8 0  m ic ro g ra m s tw ic e  
d a ily .

In  th e  tre a tm e n t a n d  p ro p h y la x is  o f r h in it is , c h ild re n  
o v e r 6  y e a rs o f age m a y  b e  g iv e n  a d u lt d o se s (se e  a b o v e ).

A d e n o id a l h y p e rtro p h y . A lth o u g h  n o rm a lly  m an ag ed  b y  
su rg e ry  (o r i {  le ss  se v e re  s im p ly  b y  sy m p to m a tìc  r e lie í) 
a d e n o id a l h y p e rtro p h y  in  c h ild re n  w a s re p o n e d  to  
re sp o n d  to  aq u e o u s n a sa l b e d o m e ta so n e  3 36 m iC TO g ram s 
d a ily  in  a n  8 -w e e k  c ro sso v e r s tu d y . 1 Im p ro v e m e n ts in  a d e - 
n o id a l o b stru ctío n  a n d  sym p to m  sco re s w e re  e n h a n ce d  in  
a  su b se q u e n t 1 6 -w e e k  fo llo w -o n  stu d y  u s in g  1 6 8 m ic r-  
o g ram s d a ily . A n o th e r s im ỉla r  s tu d y , 2 o f a n  in it ía l 4 -w e e k  
c ro sso v e r p e rio d  fo llo w e d  b y  2 4  vveeks o f o p e n -la b e l tre a t-  
m e n t, fo u n d  sy m p to m a tìc  im p ro v e m e n ts in  a b o u t h a lí o f 
th e  p a tíe n ts , a n d  a t 1 0 0  .vve e ks th e re  w a s a  d e c re a se  in  th e  
ra te  o f a d e n o to n s ille a o m y  in  c h ild re n  w h o  h a d  re sp o n d e d  
to  b e d o m e taso n e  c o m p a re d  w ith  n o n re sp o n d e rs.

1. Dematn JG. Goetz DW. Pediaữic adenoidal hyperuophy and nasal 
ainvay obstructỉon: reduction with aqueous na sai bedometbaaone. 
Pcdiatria 1995; 95: 355-64.

2. CriscuoU G. tt ai. Prequcncy ơí surgery among dũldren wbo hare 
adenotonsiUar hypenrophy and imprave aỉtcr treatment with nasal 
bedomethaione. Absưacc Ptdiatria 2003; 111:663. Pull vtrslon; http:// 
pediacriojappubllcadons.org/cgi/content/full/111/3/C236 (acccssed 
27/04/04)

A s th m a . C o n ic o s te ro id s  a n d  b e ta 2-a d re n o ce p to r a g o n ists  
ío rm  th e  co m e rsto n e  o f th e  m an a g e m e n t o f a sth m a  (se e  
p . 1 6 0 0 .3 ).

H ig h -d o se  re g ỉm e n s m a y  p o se  p ro b le m s o ỉ c o m p lia n c e  ư  
b e d o m e ta so n e  m u s t b e  in h a le d  s e v e ra l tìm e s ’ d a ily .

The Symbol t  denotes a preparadon no longer actìvely marketed The Symbol ®  denotes a substance whose use may bẹ restricted in certain sports (see p. viii)
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H o v v e v e r, o n e  s tu d y ' ío u n d  o n c e -d a ily  in h a la tio n . to  be as 
eữectìve  a s  th e  sa m e  do se d iv id e d  in to  2  d a ily  in h a la tio n s  in  
sh o rt- te rm  c o n tro l oỉ m o d e ra te  a stb m a . A Ĩso  th e re  h a v e  
b e e n  d o u b ts  th a t  in c re a s in g  th e  d o se  o ỉ in h a le d  
b e d o m e ta so n e  b rìn g s  a b o u t in c re a s e d  b e n e h tỉ, 3 b u t 
g u id e lin e s  a n d  rH n ira l p ra c tic e  su g g est th a t im p ro v e d  
c o n  tro i c a n  o fte n  b e a c h ie v e d  b y  in c re a s in g  th e  d o se . A  
sy s te m a tíc  re v íe v v 3 n o te d  th a t w h ile  th e re  w a s lit t le  
e v id e n c e  o f a n  e ã e c t o f d o se  títra d o n  a b o ve  4 0 0  m ic ro g ra n u  
d a ily  in  th o se  w ith  m ild  to  m o d e ra te  a ỉth m a , e v id e n c e  w a s 
la d d n g  in  p a tìe n ts  w ith  m o re  se v e re  d ise a se  (w h o  a re  m o re  
lik e ly  to  b e  g i v e n  h ỉg h -d o se  th e ra p y ), a n d  stu d ie s  w c rc  
n e e d e d  to  rc s o lv e  th e  q u e stio n .

In h a la t ío n  o ỉ b e d o m e ta so n e  d ỉp ro p io n a te  a s a  n e b u lise d  
s o lu tío n  h a s  b e e n  ío u n d  to  b e  u s e fu i in  th e  m an a g e m e n t oi 
se v e re  a sth m a  in  c h ild re n  ag ed  2  y e a rs  o r u n d e r p re v io u s ly  
u n re sp o n á v e  to  o th e r d ru g s . 4 N e b u lise d  b e d o m e ta so n e  
d ip ro p io n a te  w a s  a lso  e ữ e c tiv e  in  th e  m an a g e m e n t oi 
re c u ire n t e p iso d e s o f b ro n c h o p u lm o n a ry  o b stru c tio n  a íte r 
b ro n c h io lit is  in  c h ild re n  u n d e r 2  y e a rs  o f a g e .’  H o vve ve r, in  
o th e r re p o rts  n e b u lis e d  b e d o m e ta so n e  d ip ro p io n a te . 
a lth o u g h  m o re  e ữ e c tív e  th a n  s a lin e  in  p re -sc h o o l c h ild re n , 
p ro d u ce d  a  re sp o n se  le s s  th a n  th a t u s u a lly  se e n  vv ith  
in h a la d o n  o f b e d o m e ta so n e  Irom an  a e ro so l o r c a p su le s , 6 o r 
n o  b e n e fit a t a ll.7  T h is  m ay  h a v e  b e e n  d u e  to  b e d o m e ta so n e  
so m e h o w  ỉa ilin g  to  re a c h  th e  lu n g s .*  In  p re -sc h o o l c h ild re n  
a b le  to  u se  a  sp a ce r d e v ic e  w ith  a m e te re d  a e ro so l, 
in te rm itte n t th e ra p y  w ith  h ig h -d o s e  b e d o m e ta so n e  
d ip ro p io n a te , g iv e n  a t th e  f ir s t  s ig n  o f sy m p to m s, re d u ce d  
th e  s e v e r ity  o ỉ a c u te  e p iso d ic  a s th m a .’

1. Gagoon M. tí  ai. Compantỉve saíety and e/ficacy oi ángỉe or (nice daily 
adnúnistrarion oi inhaỉed bedomethasone in raoderate asthma. ơ ua  
1994; 105: 1732-7.

2. Boe s. tí tl . {Ogh-dote inhaleđ ỉteroiđs ỉn aschmatícs: moderate eíBcacy 
gain and suppressiqn of tbe hypothalamỉc>pimỉnry*adrenal axis. Eur 
RapiTỈ 1994; 7: 2179-44.

3. Adams NP, tí ai. Bedoroetbasone versus pỉacebo for dỉronic asthma. 
Avaỉỉable ỉn The Codrane Dếtabase oỉ Systematỉc Reviem; ỉssuc 1. 
Chichcster John WUey; 2005 (accessed 22/08/08).

4. Pedenen w , Prahỉ p. Jet-nebulized bedomethasone đỉpropíonate in (he 
management oí bronđúâỉ asthma: ỉopical steroidỉ ỉor asthmadc children 
younger than 4 ỵeus. ẢllrrỊy 1987; 42:272-5.

5. Carixen KH, t í  aL Nebutbed bedomethasone dlpropionaie ỉn recurrent 
obsưucứve episodes aíier acute bronchỉolitis. Anh Du Oàld 1988; 43: 
1428-33.

6. Storr ì .  tí al. Nebuỉỉsed bedometbasone dipropionate in preschool 
asthma. A nk Dù Oứid 1986; 61: 270-3.

7. Webb MSC tí  ai. Nebuttsed bcdotnethasone dipropionate suspenslon. 
Anh Dù Oùld 1986; 61:1108-10.

8 . darice s w . Nebuỉỉsed bedomethasone dipropionate suspensỉon: 
conunentaiy. Anh Dừ ơtữấ 1986; 61: ỉ 110.

9. WQson NM. Slỉvennan M. Treatment of acute, episodk asthma ỉn 
preadkool chũdren nâng ỉnteimìaent high dose inhaled steroids at 
homg. A nh Dừ ơ tild 1990; 65: 407-10.

C h ro n ic  o b s tru d iv e  p u im o n a ry  d is e a s e . In h a le d  c o rtíco s- 
te ro id s  m a y  b e  u se d  in  c h ro n ic  o b stru c tiv e  p u lm o n a ry  d is- 
e a se  (se e  p . 1 6 0 3 .1 ).

C o u g h . In  c h ild re n  w ith  re c u rre n t co u g h  in h a la tio n  o f 
b e d o m e ta ỉo n e  2 0 0  m ic ro g ra n u  tw ic e  d a ily  fro m  a  c o n v e n - 
t io n a l a e ro so l o r sa lb u ta m o l 2 0 0  m ic ro g ra m s tw ic e  d a ily  
h a d  n o  e íle c t o n  co u g h  ừ e q u e n c y  o r s e v e r ity . 1 H o w e v e r, 
in  a n o th e r s tu d y  o ỉ 2 0 0  a d u lts , u se  o ỉ b e d o m e ta so n e , sa l-  
b u ta m o l o r so d iu m  c ro m o g lic a te  (a ll in  a e ro so l fo rm u la - 
t iơ n ) g iv e n  1 5  m in u te s  b e ío re  a n a e sth e s ia , s ig n ih c a n tly  
d e c re a se d  c o u g h in g  c au se d  b y  te n ta n y l w h e n  co m p ared  
w ith  p la c e b o . O f th e  5 0  p a tie n ts  g iv e n  b e d o m e ta so n e , 
n o n e  e x p e rie n c e d  co u g h in g . 2

1. d u n g  A£. a  aL A nndomúed. placebo cootrolled trùi of inhtlcd 
sdbutamol and bedomethasone ỉor recurrent cough. Ảrch Dit OìiU 
1998; 79. 6-11.

2. Agarml K etaL  SalbuamoL beclomethuone or sodhun chromoglycHe 
supprrss coughing induced by iv ỉenunyL Con J  Anath 2003: 50: 297- 
300.

C iu íl v M M is-h o st d h e n s a . B e d o m e ta so n e  is  u n d e r in v e s -  
tig a tio n  ỉo r  it s  to p ic a l e ữ e c t in  th e  tre a tm e n t o ỉ in te s tin a l 
g rã ft-v e rsu s -h o s t d ise a se  (G V H D ) th a t c a n  d e ve lo p  a fte r 
h a e m a to p o ie tic  s te m  c e ll n a n sp la n ta tio n  (p . 1 9 3 3 .1 ). A  
fe w  ã n a il s tu d ie s  h a v e  su g g e ste d  th a t o ra l b e d o m e ta so n e  
d ip ro p io n a te , g iv e n  w ith  a n  in d u c tio n  c o u rse  o f o ra l p re d - 
n iso n e  fo r  sy s te m ic  e S e c t, c a n  in c re a s e  c a lo ric  ỉn ta k e , 
im p ro v e  g a s tro in te s tin a l sy m p to m s, a n d  p ro v id e  a n  o v e ra ll 
s tu v iv a l a đ v a n ta g e  in  a c u te  G V H D . 1 P ro m is in g  re s u lts  
h a v e  a lso  b e e n  re p o rte d  in  c h ro n ic  in te s tin a l G V H D . 2 

R e p e a te d  c o u rse s  m a y  b e  n e e d e d  m  so m e p a tie n ts  to  
a c h ie v e  a n d  m a in ta in  re sp o n se , b u t p ro ỉo n g e d  th e ra p y  
a p p e a rs to  b e  íe a s ib le .3

1. Doan PL. Chao NI. The Jtde oí oral bcclometauDe diprapionate in the 
trenment of gastrointeninal grati-venus-hon dỈMase. Dtuịị 2009; 69: 
1339-50.

2. VUhmieva FN, a  đL O ai bedomethasone dipropionate for the 
treatmem of gastrointeninal du o n k  grah-venus-hóa rfl»r«ie. BM Bleat 
H am * Tm spkm t 2009; 15: 1331-6.

3. IyerRV.<fa£l2Mif-teiniuseoforalbedonietlusonedipn>pio!UtcfortlK 
tratm ent oí gasưointesdnal graft-venus-hon dúeax. Biol BleodM am* 
TmmpUntt 2005; l l ỉ  587-92.

In A a m m crio ry  b o w « J d is e c is e . B e d o m e ta so n e  d ip ro p io n - 
a te  5 0 0 m ic ro g ra m s g iv e n  n ig h tly  a s a n  e n em a w a s as 
e ữ e c d v e  a s b e ta m e th a so n e  p h o sp h a te  ỉ  m g e n e m as in  th e

ư e a tm e n t oi a cu te  a tta c k s  o f d is ta l u ic e ra tiv e  c o lit ís . 1 

A lth o u g h  b e ta m e tb a so n e  p ro d u ce d  s lig h tly  s u p e rio r h is to - 
lo g ic a l im p ro v e m e n t a n d  ỉa s te r d isa p p e a ra n c e  o ỉ b lo o d  
íro m  th e  sto o ls , s y s te m ic  a d v e rse  e ữ e c ts n o te d  w íth  b e ta - 
m e th a so n e  th e ra p y  w e re  a b se n t in  p a tie n ts  tre a te d  vv ith  
b e d o m e ta so n e .

C o m p a riso n s o ỉ b e d o m e ta so n e  d ip ro p io n a te  e n e m a ỉ 
(3 m g ) v v ith  p re đ n is o ỉo n e  so d iu m  p h o sp h a te  e n e m as3  

(3 0  m g ) o r m e s a la rin e  e n e m as3 ( lg )  ío u n d  th e m  to  b e  
é q u a llý  e íte c tỉv e . T re a tm e n t w a s w e il to le ra te d . B e d o m e - 
ta so n e  d ip ro p io n a te  h a s  a lso  b e e n  s tu d ie d  ỉo r  th e  o ra l 
tre a tm e n t o f u lc e ra tiv e  c o lit is .4 ' 5

F o r a  re v ie v v  o f th e  m an a g e m e n t o f in ỉla m m a to ry  b o w e l 
d ise a se , in d u d in g  th e  ro le  o f c o n ic o s te ro id s , see  p . 1 8 0 8 .3 .

1. Haỉpern Za tí ai. A conưolled tĩiat of beđomeihasone venus 
betamethasone enemas ìn đỉstal ulcerative colitis. J Cìin Gasnamterot 
1991; 13: 38-41.

2. Campỉeri M. tí ai. Bedomethasonc dipropíonate enemas versus 
prednỉsoỉt»e sodỉum phosphate enemas in (he ireatmen( oí distal 
ulceratỉve colicis. Aiimtnt Pharmacoỉ Ther 1998; 121: 361-6.

3. Gionchetti p. tí at. Ualian BDP Siuđy Group. Topical ireatmenc uf dlstal 
aciỉve ulcerative coitỉis with bedomethasone dỉpropionate or 
mesalamine: a singlc-blind randomixed comrolled irial. J Clin 
Gasirotiiitrol 2005: 39: 291-7.

4. Riaello F. rt ai. Orai bcdomeĩasone dipropiưnaie in the ireatmem oi
aaive ulceraúve coliíis: a doublc-bỉind placcby-cưnirolled siudy. Alìmeni 
Pharmacol Vter 2002: ỉ 6: 1109-16. Ị

$. Campieri M, tí ai. Oral beclomeiasone dipropionatc in (he treatmcm nl 
exiensive and iefi'SỈded aaive uiceraiive coluis: a muUiccmre I 
randomised siudy. Alimcnt PhamtữCửl Thtr 2003: 17: 1471-80. i

Adverse Effects, Treatment, Withdrawal, and 
Precautions
A s fo r c o rtic o s ie ro id s  in  g e n e ra l (p . 1 6 1 5 .3 , p . 1 6 1 8 .1 , an d  
p . 1 6 1 8 .3 , re s p e c t iv e ly ).

A d re n a l su p p re ss io n  m ay  o c c u r in  so m e p a rie n ts  tre a te d  
w ith  h ig h -d o se  lo n g -te rm  in h a la ú o n  th e ra p y  fo r a sth m a . Ít  
h as b e e n  sta te d  th a t in  th e  m a jo rity  o f p a tie n ts  n o  sig n iO ca n t 
su p p re ss io n  is  Iik e ly  to  o c c u r w h e n  to ta l d a ily .d o se s  o í le ss 
th a n  1 .5 m g  a ie  u se d  (b u t se e  A d re n a l S u p p re ss io n , b e lo w ).

W h e n  a p p lie d  to p ic a lly , p a rtic u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c c lu s iv e  d re s s in g s . 
c o rtic o s te ro id s  m a y  b e  a b so rb e d  in  s u ỉR d e n t a m o u n ts to  
eau se  sy s te m ic  e ííe c ts . S y s te m ic  a b so rp tio n  m a y  a lso  fo llo w  
n a sa l u se . p a rt ic u la r ly  a íte r  h ig h  d o ses o r p ro lo n g ed  
tre a tm e n t.

Adrenal suppression. T h e  p ro b le m  o f a d re n a l su p p re ss io n  
iv ith  c o rtic o s te ro id s  is  d iscu sse d  o n  p . 1 6 1 6 .1 . U íte d  b e lo w  
a re  so m e  re ỉe re n c e s  a n d  co tre sp o n d e n ce  c o n c e m in g  a d r- 
e n a l su p p re ss io n  d u e  to  b e d o m e ta so n e  in h a la tio n  th e i-  
a p y ,1-*  in  so m e case s o c c u rrin g  w ith  d o ses b e lo w  1 .5  m g 
d a ily .6 H o w e v e r, o n e  stu d y  lo u n d  th a t fu n c tio n  o f th e  
h y p o th a ỉa m ic -p itu ita ry -a d re n a l a x is  re m a in e d  n o rm a i in  
m o st p a tie n ts  a t b e d o m e ta so n e  d o ses b e lo vv  3 m g d a ily .’

1. Grant ĨVVB. Crompcoa GK. Bcdữíone ừihaier. SAU ỉ 983; 286: 644-5.
2. Slessor IM. Bedoíorte inhaỉer. SAU 1983; 286: 645.
3. Ebden p, Davỉes BH. Hỉgh-dose corúcosteroid ínỉìđỉers íor asthma. Lanctí 

1984; il: 576.
4. Law CM. tí oỉ. Noaumal adrenal suppression in asihmaric chilđren 

taking inhaled bedomethasone dipropionaie. Loncit 1986; Ỉỉ 942-4.
5. Brown HM. Noaurnaỉ adrenaỉ suppressíon ỉn chỉỉdrcn inhaỉíng 

bedomeihasone dỉpropỉonate. Lanctí 1986: i: 1269.
6. Maxweỉl OL Webb J. Adverse eíỉects oỉ inhaied corúcosteroids. BMJ 

1989; 298: 827-8.
7. Prihís Ke tí al. Adrenal ỈUDCtion ìn asthma. Ánh Dù ơtiỉà  1990: 65: 838- 

40.
8. TabachnUc E, Zadỉk z. ữtumal conisol seơerion durỉng thcrapy with 

inhaled bedomethasone dỉpropionate ỉn children wíth asthma. J Pediatr 
1991; 118:294-7.

9. Brown PHe tí ai. Large volume spacer de\dces and (he ínAuence oí hỉgh 
dose bedometh«one dỉpropionate on hypothalamo-pituitary-adrenal 
axis hmction. Thơrax 1993; 48: 233-8.

Candkikiỉù. R e s u lts  o f a  s tu d y  in v o lv in g  2 2 9  a sth m a tic  
c h ild re n  in d ic a te d  th a t th e  p re se n c e  o f a so re  th ro a t o r a 
h o a rse  v o ic e  w a s n o t re la te d  to  th e  p re se n c e  o í Candida o r 
to  ư e a tm e n t w ith  in h a le d  b e d o m e ta so n e . 1 T h e  o cc u rre n c e  
o f o n ly  o n e  d in ic a l c a se  o í o ra l c a n d id ia s iỉ in  129 o ỉ th e  
c h ild re n  re c e iv in g  b e d o m e ta so n e  co n h rm e d  p re v io u s  
o b se rv a tío n s th a t it  is  a n  u n co m m o n  Ê n d in g  in  c h ild re n  
co m p are d  w ith  th e  re p o rte d  in d d e n c e  o f b e tw e e n  4 .5  an d  
1 3 %  in  a d u lts . T h e  in d d e n c e  oỉ c o lo n isa đ o n  w ith  Candida 
w a s g re a te r in  th o se  c h ild re n  w h o  re c e iv e d  c o rtic o ste ro id s  
th a n  in  th o se  vvh o  d id  n o t b u t w a s n o t a ffe c te d  b y  e ith e r 
th e  d o se o r ty p e  o f in h a le r  u se d .

1. Shaw NI, Edmundỉ AT. Inhaled beclomethasone and oral candidiasis. 
Arch Dá OãU 1986: 61: 788-90.

Effocts on the bones. T h e  a d v e rse  e ffe c ts  o f c o rtic o ste ro id s  
in  g e n e ra l o n  b o n e s a re  d isc u sse d  o n  p . 1 6 1 6 .2 .

S tu d ie s  in  h e a lth y  su b je c ts  h a v e  sh o vvn  th a t ỉn h a le d  
b e d o m e ta so n e  d ip ro p io n a te  c a n  su p p re ss b o n e  m e tab - 
o lis m . 1' 3 T h e se  s tu d ie s  m e a su re d  b io c h e m ic a l m a rk e rs  su c h  
a s s e ru m -o s te o c a lá n  c o n c e n tra tio n s , se ru m  a lk a lin e  
p h o sp h a ta se  a c t iv ity , a n d  u r in a ry  h y d ro x y p ro lin e -c re a i-  
in in e  ra t ío , o v e r sh o n  p e rio d s o f tú n e . A n o th e r stu d y  ío u n d  
th a t m a rk e rs  o f c o lla g e n  tu m o v e r, b u t n o t o s te o c a ld n , w e re  
re d u ce d  b y  b e d o m e ta so n e  OI b u d e so n id e  8 0 0 m ic ro g ra m s 
d a ily  in  m ild ly  a s th m a tic  c h ild re n . 4 R e su lts  a re  d iỉh c u lt to

ỉn te rp re t s in c e  o s te o c a ỉó n  c o n c e n tra tio n s  a re  re d u c e d  in  
p a tie n ts  w ith  a sth m a  re g a rd le ss  o f ữ e a tm e n t,’  an d  it  is  
u n c e rta in  w h e tb e r s ig n iS c a n t b o n e  lo ss d o e s o c c u r in  
p ra c tỉc e . O n e  1 2 -m o n th  stu d y 4  in  a d u lts  v v ith  a sth m a  ío u n d  
th a t b io c h e m ic a l m a rk e rs  sh o w e d  su p p re sse d  b o n e  
ío rm a tio n  fro m  in h a le d  b e d o m e ta so n e , a n d  th a t th e re  
vvas so m e  lo s s  o f b o n e  m in e ra l d e n s ity  h o m  th e  h íp . T h is  
s tu d y  also  ỉo u n d  th a t in h a le d  U u tic a so n e , in  e q u iv a le n t 
th e rã p e u tic  d o se s, m a y  h a v e  le s s  a d v e rse  e ỉfe c t õ n  b o n e . 
A n o th e r, s m a lle r . s tu d y 7 fo u n d  n o  a d v e rse  e ỉle c ts  fro m  
b e d o m e ta so n e  o r Đ u tic a so n e  o n  b o n e  m ass o r m e ta b o lism . 
In  a s tu d y *  o f a s th m a tic  c h ild re n , co m p a rin g  th o se  tre a te d  
w ith  in h a ỉe d  b u d e so n id e  w ith  th o se  w h o  re c e iv e đ  n o  
c o rtic o s te ro id s , a n  a v e ra g e  d a ily  d o se  o f a b o u t 5 0 0 m ic r-  
o g ram s b u d e so n id e  íor  3 to  6  y e a rs  d id  n o t a d v e rs e ly  aỉiect 
b o n e  d e n s ity  a n d  m in e ra l m e a su re s .

1. Pouw EM. tí a i Bedomethesone inhalatíon decreases serum oneocaỉdn 
concemrations. BAU 1991: 302: 627-8.

2. Ali N, tí a i Bedomethasone and oỉteocalcỉn. BMJ 1991; 302: 1080.
3. Teeỉucksingh s. tí ai. ỉnhaỉed corticosteroids. bone íormation and 

osteocalcỉn. Lartctí Ỉ991; 338: 60-1.
4. Birkebaek NH. tí ai. Bone and cưllagen tumover duríng rreatment with 

inhaied dry povvdcr budesonideand beciomeỉhasone dipropionate. Anh 
Dis Otild 1995: 73: 524-7.

5. Kdnig p. ff ai. Bnne meiabolism in children with aỉthma ireaied vyith 
inha/ed bedomeỉhasone dipropionare. J Pedỉaư ỉ 99 3; 122; 2 J 9-26.

6. Pauwe]$ RA. ii ai. Salety and effícacy oí Quĩicasone and bedomeỉhasone 
in moderaie 10 severc /isihma. Am J Rũpir Crít Can Mai 1998; 157: 827- 
32.

7. Medid TC. tí al. ẽfỉect oí one year ireatment vviih inhaled ĩluiicasone 
propionate or bedomethasone dìpropionate on bone densiry and bone 
mciaboiiím: a randomised paralieỉ gruup study in aduit asthmatỉc 
subjeciỉ. Thorax 2000; 55: 375-62.

8. Agertoít L, Pcdersen s . Bone mincral density in chiỉdrcn vviih asthma 
receivlng long-ierm treaiment wíth ínhaíed buderonide. Am J Rrspir Crii 
C anM ei 1998; 157: 178-83.

E ííe c ts  o n  g ro w th . M e ta -a n a ly s is  o f 3 e lig ib le  ỉtu d ie s  (o u t 
o f 9 2  e x a m in e d ) co n d u d e d  th a t in h a le d  b e d o m e ta so n e  
th e ra p y  a t a d o se o f 4 0 0  m ic ro g ra m s d a ily  m a y  c a u se  a 
1 .5 4 c m /y e a r d e c re a se  in  g ro w th  in  c h ild re n  v v ith  m ild  to 
m o d e ra tẽ  a sth m a . 1 T h e  lo n g -te rm  e ữ e a s  o í  ơ e a tm e n t a re  
u n k n o v v n , an d  th e re ío re  it  is  n o t d e a r w h e th e r c a tch -u p  
g ro w th  w iU  o c c u r o n  sto p p in g  th e ra p y . T h e  lo w e s t p o ssib le  
d ose o f c o rtic o s te ro id  th e ra p y  sh o u ld  b e u se d  in  a sth m a , 
a n d  g ro vvth  sh o u ld  b e m o n ito re d . 1 T h e re  is  a lso  e v id e n c e 2 

th a t lo n g -te rm  in tra n a s a l b e c lo m e ta so n e  fo r th e  tre a tm e n t 
o f a lle rg ic  rh in it is  c an  s lo w  g ro v rth  in  c h ild re n ; th e  e ííe ơ  
o n  Đ n a l h e ig h t is  u n k n o v v n . F o r ỉu n h c r  d e ta ils  o f th e  
e íle c ts  o f c o rtic o s te ro id s  o n  g ro vv th , see  p . 1 6 1 7 .2 .

1. Sbarek PJ, tí a i Bedomeihasone ỉor asihma in children: eííects on Ilneai 
growth. Available in The Cochranc Daiabase oí Systemaríc Reviern: 
íssue 3. Chichcster John Wiley; 1999 (accessed 12/05/0$).

2. Skoser D?. tí aì. Deieaion of grovvth suppressỉon in  chỉldren durừiị
treatmeni wiih inmnasal bedomeihasone dipropionate. Absưaci 
Prdiatria 2000; 105: 415-16. Full version: hnp://pediatrics
aappublicaiioQi.Org/cgi/comem/full/105/2/e23 (acressed 27/04/04)

E ffe c ts  o n  th e  lu n g s . P u lm o n a ry  e o s in o p h ilia  h a s o cc u ư e c  
in  p a tie n ts  ư e a te d  w ith  in h a le d  b e c lo m e ta so n e . 1-4

1. Paterson ỈC. tí ai. Pulmonary eoánophiHa aíter subỉticution o( aeroso 
for orat corricosxeroid therapy. Br J Dã QĩCSt 1975; 69:217-22.

2. Hudgeỉ DW. Speaor SL. Pulmonary inlUưaúon with eosinophỉỉỉa 
rccurrence in an asthmatic padem treabẹd wiih bedomcthasont 
dipropionate. ơtest 1977; 72: 359-60.

3. Klotz LR, tí ứỉ. The use oỉ becỉomethasone dipropỉonate inhale: 
complicated by the development oí an eosỉnophilỉc pneumonia reactỉon 
Ann Ailergy 1977; 39: 133-6.

4. Mollura TL tí ai. Pulmonary eosinophiỉia ỉn a padeni receivỉnỉ 
beclomethasone đipropionate aerosol. Attn AlUrgy 1979; 42: 326-9.

H y p e rs e n s itiv ity . T h e re  h a v e  b e e n  re p o rts o f a s th m a tii 
re a c d o n s to  b e d o m e ta so n e  d ip ro p io n a te  in h a ỉa tío n s . p o s 
s ib ly  a sso d a te d  v v ith  m a te ría ls  u se d  in  th e ir  to rm u la ú o n  
o r w ith  th e  c o n ta in e rs . 1' 4

1. Maddern PJ. t í  a i Adverse rcaction alter aerosol ỉnhalation. Med J A tíi 
1978: 1:274.

2. Godỉn J, Malo ĨL. Acute bronchocữmtrìctíon caused by Bedỡvent am 
noi Vancerìl. Qin AUergy 1979; 9: 585-9.

3. Clark RJ. Exacerbatíon oí asihma aher nebuỉised bedomethason 
đỉpropỉonate. Lanai 1986; Ỉlỉ 574-5.

4. Beasỉey R.tí ai. Benxalkonium chlorỉde and bronchoconsorỉctìon. Lana 
1986; ít: 1227.

P o rp h y ria . T h e  D ru g  D a ta b a se  ío r  A c u te  P o rp h y ria , com  
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n ơ e  (N A P O S ) a n i 
th e  P o rp h y ria  C e n tte  S vve d e n . d a ss ib e s  b e d o m e ta so n e  a  
n o t p o rp h y rin o g e n ic ; it  m a y  b e  u se d  as a  d ru g  o f f ln : 
c h o ic e  a n d  n o  p re c a u tio n s  a re  n e e d e d . 1

1. The Dmg Database íor Acute Porphyrỉa. Avaiỉabỉe at: http;//www 
dmgs-porphyria.org (accessed 17/10/11)

R e fo rm u lo tio n . R e ío rm u la tio n  o f som e  m e te re d -d o s 
in h a le rs  to  u se  a c h lo ro tlu o ro c a rb o n  (C F C )- fre e  p ro p e lla n : 
h a s re s u lte d  in  a ch an g e  o f e ffic a c y . O n e  C F C -fre e  p ro d u c : 
[Qvar, UK) w a s re p o rte d  to  be e ííe c t iv e  a t a b o u t h a lí th  : 
d o se 1 le q u ire d  w ith  th e  C F C -c o n ta in in g  p ro d u c t (se e  U se  ỉ 
a n d  A d m in is ư a rio n , p . 1 6 2 1 .2 ) a n d  th e  U K  C S M  issu e d  1 

re m in d e r o í th e  n e e d  fo r d o sag e re d u c tio n  w h e n  c o n v e rt • 
in g  fro m  th e  c o n v e m io n a l {o rm u la tio n  to  th is  p ro d u ct. 1 

A n  o p e n -la b e ), c ro sso v e r stu d y  in  h e a lth y  su b je c ts  a lso  
lo u n d  h ig h e r b e d o m e ta so n e  p la sm a  c o n c e n tra tio n s  a fte r 
u se  o f a n o th e r b ra n d  (Bcdazont, Eire) o f C F C - fre e  p ro d u c t. ’

A ll c ro ss-re fe re n c e s  re íe r to  e n n ie s  m  V o lu m e  A
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H o tv e v e r. th is  d o se  re d u c tío n  d o es n o t a p p ly  to  a ll C F C - 
fre e  ío rm u la tio n s  o f b e c lo m e ta so n e / a n d  th e  U K  M H R A  
h a s a d v ise d  th a t su c h  P ro d u c ts  sh o u ld  b e  p re sc rib e d  b y  
tra d e  n a m e . 5 A  re v ie v v 4 c o n d u d e d  th a t g ood  s tu d ie s  o n  
th e  b io e q u iv a le n c e  b e tw e e n  th e  re íe re n c e  b e d o m e ta so n e  
p re p a ra tio n  a n d  th e  n e w e r C F C - íre e  ỉo rm u la tio n s  w e re  
n o t a v a ila b le .

1. Davies RJ. et aL Hydroíluoroaỉkane* I34a becỉomethasone đtpropiooate 
exưaỂne aerosol provides equlvalent asthma oontroỉ to chlnroAuor- 
ocarbon becỉomethasone dipropionate at appnndnutely half the totaỉ 
daily dose. Rtspừ Meẩ 1998; 92 (suppl): 23-31.

2. CSM/MCA. Dose of CFC-free inhaled bedomethasone (Qvar). Currtnt 
Problems 1999; 25: 5-6. Aỉso available ac http://wwwjnohra.gov.uk/ 
home/idcplg?IdcService=GET_HLE&dI>ocName»CON20232356-Revi* 
gonSeIecũoaMethod=LatestReleased (accessed 06/07/06)

3. Upworth BJ, Jacksoa CM. Phannacokinetỉcs of chioroũuorocarboQ and 
hydroQuoroalkane metered-dose inhaler ỉonnulatỉons of bedometha- 
SQoe dỉpropỉonate. Br J ơin Pharmaal 1999; 48: $66-8.

4. Anonymous. Swỉtcbmg to CFC-free bedometasone ỉor asthma. Orus 
77ur Bulĩ 2008; 46: 46-8.

5. MHRA. Bedometasone dỉpropionate pressurỉsed metered dose inhaler 
(ỉssued 8th August 2006). Available ac http://wwwjiihra.gov.uk/ 
home/idcpỉg?IdcService=GET..FILE&dDocName=C0N2024433&Revi- 
sionSolectỉonMethodaLatestReỉeased (accessed 15/03/10)

6. Derom E, pauweỉs RA. Pharmacoìdnetic and phannacodynamic 
properties' of inhaled bedometasone (Spropionate deỉỉvered vỉa 
hydroAuoroalkaae-coataỉnỉng devỉces. ơỉn Pharmacokúưt 2005; 44: 
815-36.

I n t e r a c t i o n s

T h e  in te ra c tio n s  o f c o rtic o s te ro id s  in  g e n e ra l a re  d e sc rib e d  
o n p . 1 6 1 9 .3 .

P h a r m a c o k i n e t í c s

F o r a  b r ie í o u tlìn e  o f th e  p h a rm a c o k in e tic s  o f c o rtic o s te r-  
o id s, se e  p . 1 6 2 0 .3 . B e d o m e ta so n e  is  s ta te d  to  b e  re a d ily  
ab so rb e d  fro m  s ite s  o f lo c a l a p p lic a rio n , a n d  ra p id ỉy  
d ỉs trib u te d  to  a ll b o d y  tis s u e s . I t  is  m e ta b o lise d  m a in ly  in  th e  
liv e r , b u t a lso  in  o th è v  tis s u e s  in d u d in g  g a s tro in te s tỉn a l tra c t 
a n d  lu n g ; e n z y m a tic  h y d io ly s is  ra p id ỉy  p ro d u ce s th e  
m o n o p ro p io n a te  (v v h ic h  h a s so m e  g lu c o c o rtic o id  a c t ív ìty ), 
a n d , m o re  s lo w ly , th e  fre e  a lc o h o l, w h ic h  is  v ữ tu a lly  d e vo id  
o f a c t ív ity . O n ỉy  a  sm a ll p ro p o rtio n  o f a n  a b so ib e d  d ose is  
e x c re te d  in  u r in e , th e  re m a in d e r b e in g  e x c re te d  in  th e  
ta e ce s m a in ly  a s m e ta b o lite s .

Preparations
Propríekiry Prepartrtioní (d e ta ilỉ a re  g ive n  in  V o lu m e B )

Single-ingredient Preparcrtíons. Arg.: A irb e d o so n a t; M enad enn  
S im p le ; P ro p a ve n t' R ecto m en ad erm ; R in oso L' AustraL: 
B eco n ase  A lle rg y  & H a y íe v e r 12 H o un  B e co n a se t; B e co tid e t; 
Q van  Austrũr. A e ro c o rtin ; B e d o m e t' B e co tid e ; Belg.: B ed o m e- 
ta to p t; B e d o p h a n  B e co n a se t; C lip p e r; Q v a r; Braz.: A le rS n ; 
B e d o rt; B e d o so l; C le n il; M iH aso na ; CanatL: G e n -B e d o t; 
M y la n -B e d o ; P ro p ad erm ; Q van  R iv a n a se ; ơtữe:  B e d o se m a t; 
D estap ; F ila ir t : P k u n a te sỷ ; China: B eco n ase  {{ỀĨỈM): B eco tíd e  
(^ Ộ T S ); B e ik e le  (JB ặ r^ ); Cỉ.: A ld e d n t; B e d o fo rte ; B e d o m e t; 
B e c o d isk s t; B e co n a se t; B e c o tid e t; C le n il: E co b e c  N asobeq 
Denrn.: A e ro B e c  B e d o m e t; B e co n ase ; F o s ta ir; Fữu: A e ro B e c  
B e d o m e t' B e d o n a sa l; B e co n ase ; Fr.: A sm ab e c B e d o -R h in o ; 
B e d o je t: B e d o n e t: B e d o sp in : B e d o sp ra y ; B e co n ase ; B eco tiđ e ; 
B e m e d re x ; E co b e c  H u m ex R h u m e des F o in s ; M iíla so n e ; Q van  
Q va rsp ra y ; R h in o m a x il: R in o d e n iL ' Ger.: A e ro B e c t; B e d o t: 
B e d o h e x a lt; B e d o m e t; B e d o rh in o l; B eco n ase  A q u o su m t: 
B ro n ch o co rt; Ju n ik ; L ivo cab  d ire k t m ít B e d o m e ta so n t; ra tío A l- 
le rg ; R h in iv ic t; S an asth m a x ; S a n a s th m y lt; V e n to la ir; Gr.. 
B ed om eC  B e d o n e b ; B e d o sp in ; B e co le x ; B eco d d e ; B id id in ; 
B re a th lin e ; C le n il Fo rte  Je t ; C le n íl R in o t ; C le n il; D e rm o late ; 
Ir in io z o l' Q va n  R e sp o co rt; R in o so L- Hong Kong: B e d a te ; B e d a- 
zo n e ; B e co n a se ; C y d o so n t; N aso b ec Q v a rt; Hung.: B e d o n a sa l; 
índia: B e cd e rm ; B e d aso n e ; B e d a te ; B e d o a in  B e d o d erm ; 
B e co rid e ; B e la n  C o rtiso n e -B M : E co n ase ; ĩndon.: B e d o m e tt; 
B e c o n a se ị; B e c o tid e t; C le n id e rm ; Iri.: A sm ab e c B e d azo n e ;
B e d o -R h in o + ; B e d o n e b ; B e d o sp in ; B eco n ase  H a y íe ve n  
B eco n ase ; B eco ú d e ; N aso b ec Q v a r; Israel: Q v a r; V ia re x t ; ItaL: 
B e co tid e ; B e m e d re x ; c le n il; C le n ile x x ; C lip p e r; In a lo n e ; K lo ste - 
n a l; M en ad erm  S im p le x ; P ro n tín a l; R in o  C le n il- T o p ste r; T u rb - 
in a l; Jpn: P ro p ad erm ; R h in o c o rt; S a lco a t; Malaysia: B e d a te ; 
B e d azo n e ; B e d o m e t; B eco n ase ; B e la x ; C le n il; Q van  Mex.: 
B e d a z o n e t; B e co n ase ; B e c o tid e t; D o b ip ro ; R jfe rin a ; Neth.: 
B e d o d in t; B e d o lo rte ỷ ; Q v a r: Norw.: A e ro B e c  B ed o m et; 
B e c o tid e t; NZ: A ỉa n asé : A to m ase ; B e d azo n e ; B eco n ase  H ayf- 
even  Q va n  R esp o co rt: Phữipp.: Q v a rf; PoL: B e d o n a sa l; B eco - 
d is k t; C o rta re ; N aso b ech  PorL: B e d o ta id e ; B eco n ase ; C le n ilt ; 
E co b e c  Q v a r; Rus.: A ld e d n  (A am etỊH H ); B e d a te  (E e xn a r); 
B e d azo n e  (ECK IB30H ); B e d o lo rte  (Eexao < ịiop re)t; B e d o je t 
(E e K n o a x e r)t; B e d o sp ir (B cK no cm p ); B e co d ỉsk  (B e ro flH c r)t; 
B eco n ase  (EeKO H aaelt; B e co tid e  (EeKOTHA); C le n il (K a c tn u i); 
C yd o so n  (I(H Kn030H ); N asobec (H aco ổ ex); R h in o d e n il 
(PnH oxaeH H n); S-Afr.: B e ce ze ; B e d a te ; B e d o ío rte t; B eco n ase ; 
B e c o tíd e t; C ip la n a ze ; c le n il; Q v a r; V e n tn a ze : singapore: B e d o  
A sm a ; B e d o m e t; D econũt* Spain: B e d o  A sm a t; B e d o  R ỉn o ; 
B e d o e n e m a ; B e d o ío rte ; B e d o so n a ỷ ; B e co n ase ; B e co tìd e ; B id i-  
d in ; C lip p e r; D erem e+ ; M en ad erm  S im p le ; R ecto  M enad erm  
N F ; Swed.: A e ro B e c , B e d o m e t; B e co tid e ; S w ffc : B E C e co ; 
B e d o n a rin t; B e c o d isk t; B e co n a se ; B e co n a so lt; Q v a r; Thai.: 
A to m a se t; B e d o d p ; B e d o m e t; B e co n ase ; B em ase ; C le n il; 
Q v a r, R in o  C le n il; T u rk .: B e d o ío rte ; B e co d isk s; B e c o tid e t; 
B e k la m e t; B e k la zo n ; C le n il; F ila in  R in o d e n ib  VAE: B e d o h a le ; 
UK: A e ro B e c ỷ ; A sm ab e c B e ce ze ; B ed azo n e+ ; B ed o g en ;

B e co d isk st; B eco n ase ; c le n il; C lip p e r; F ila ir ; H a yfe v e r R e lie í; 
N aso b ec P o lle n ase  N asab P u lv in a l B ed om etaso n e  D ip ro p io n - 
a te ; Q v a r, V iv a b e c  Vkr.: B e d azo n e  (Eeraaao H ); USA: B e d o - 
vent* B eco n ase ; Q n a sl; Q van  V e n e ỉ.: B e d o ío rú l; B e d o rin o ; 
B e d o s il; B eco n ase ; B io b e d aso n a ; B io b e d o d ; G en b ed o ; N a sa ir.

MuM-ingredient Praparatioíu. Arg.: B e d asm a ; B io ta e r N eb u lỉz- 
a b le ; B u to c o rt B u to so lt; M enad erm  N ; S a lb u to l B e d o ; 
V e n tld e ; Austrùr. Fo n n o d u a l; Fo ste n  Btlg.: In u v a ir, Braz.: 
A e ro co rt S ; A e ro tìd e ; c le n il C om p o situ m ; P o sta ir; Chữe-. A ero - 
P lu s ; A e ro so m at; A sm a ve n t-B ; B e lo m e c B u to co n ; B u to ta l B ; 
H e ro lan  A e ro so l; V e n tid e ; C z .; C o m b a ìr; F o n n o d u a lf; Denm.: 
In n o v a in  Fin.: Irư io v a ir ; Fr.: Fo rm o d u a l; In n o v a ir; Ger.: Fo ste r; 
In u v a ir  Gr.: B e d o m y d n ; Fo ste n  In u v a in  Hong Kong-. 
V e n tid e t; Hung.: Fo ste n  Indừt: A d co rt; A d v in -N C ; A e ro co rt: 
A e ro tìd e ; A e ro ve n t; A n o cream ; A rim a ; A tasob  B ad a sia -C G ; 
B ad a sia -C N ; B C -Z o le ; B ecd erm -N ; B e d o sa l; B e d aso n e -C ; 
B ed aso n e-G M ; B e d a te -C ; B e d a te -N ; B e d o d d -G ; B e d o d d ; 
B e d o c ln -O ; B ed o d erm -C ; B ed o d erm -N ; B e d o la b -C G ; B e d o - 
lab -N C ; B e d o m in ; B e d o m in ; B e d o tis-C ; B e d o tis-C G ; B e d o ze n ; 
B ecm et-C G ; B ecm et-C G ; B e a n e t-G ; B ecm et-G M ; B e an e t-N ; 
B e a n e t-S ; B e cto p ; B ecze-N ; B e la r-G ; B e n d a ; B e ste c  B esto n im  
C ; B e sto n im  N ; B esto p ic-N ; B e sto p ic ; B u g d erm ; C a n d asia -B ; 
C a n d ib io tic  C an d id  B ; C and id erm a + ; C an d id e rm a ; C a n d ik it-N ; 
C a n d iva te ; C a n e ste n -S ; C a n iso n -B ; C an iso n -B N ; C ano d erm a; 
C a zo l-B ; C B L ; C LC D ; C lo b e n -G ; c lo b e a ; C lo b io tíq  C lo á p  B ; 
C lo d p  N B ; C lo ỉu n g  G M ; C lo fu n g -G ; C lo fu n g -N ; C lo tu n g ; C lo - 
m ax B N ; C lo m a x-B ; C lo m a x-B G ; C lo rid -B ; C N B ; C o rg e-C ; 
C u tlc a re ; C u tíg a rd ; D ecand  B ; D ecand  B G ; D erb ec-N ; D e riso n e ; 
O erm asp an ; D erm in o l* D ip ro g en ; D re p ; D u ra b e c  E d o sp a n ; 
E co d ax-G ; E ld e rm ; E lig a o ; E ve rb a te ; E ve rg u m ; E x c a n ; F u b a c  
F u d n -B ; Fu d e c -B ; F u n g i-B C ; F u s iw a l-B ; F u so n -B ; G C B ; G em i- 
d erm ; G e n ta le n e  P ỉu s ; G e n ta le n e -C ; Iỉy d o -G ; Im id il B ; Im id ỉl 
p lu s; In ía b a c t; Itc h ic o s ; Itc h ic u re ; Itc h ip o l; Lam o n te -B G ; L B C ; 
Leo b et-G M ; Leo b et-N C ; Le o zo le -B ; L o tril-B ; L o tril-B G ; .M yco - 
d erm ; M y c o tìc  N aderm  R F ; N C  D erm ; N eo b ate; N ih ig a l-B ; 
N iva te -N C ; N u fo rce-G M ; O lo tic  O n d erm ; O tek-A C  P lu s ; O ti- 
ch e k ; O tid e n ; O tíd e rm ; O tiO o x; O to d n -O ; O to d n ; O tocos; O to- 
sym ; P ilo v a te ; S ig m ad erm ; S teco rt-N M Ỷ ; T ra n s lip o -T rip le ; 
Indon.: V e n tìd e t; Ual.: C le n il C om p o situ m ; P o rm o d u al; Fo sten  
In u v e r; M en ad en n ; Iđalaysũr. A e ro co rt; Mex.: V e n tid e ; Neth.: 
Fo rm o d u a l; Fo sten  Norw.: In u x a ir ; Phữipp.: C an d ib e c  C om b i- 
d erm ; PoL: F o ste x ; PorL: Fo rm o d u a l: Fo ste r; Rus.: C an d ib io ú c 
(KaBoadnoTH K); C an d id  B  (K a a w o  E ); C an d ỉd en n  (Kam tB nep x); 
P o ste r (tb o crep ); Spain: B u tosob  Fo rm o d u a l; Fo ste n  M enadem t 
C ỉio ; M enad erm  N eo m id n a ; M en ad en n  O to lo g ico ; SweếL: 
In n o v a in  Thai.: B e d o sa l; C le n il C o m p o situ m t; Turk.: B e lo - 
g en t; C le n il K o m p o ze ; F o ste r; In n o v a in  V e n tid e ; UK. Fo sta in  
Ukr.: C an d ib io tic  (KaHaHốHOTHX); C and id  B  {K a iu m a-B ); C an d i- 
derm  (KaH m aepM ); Veneĩ.: A e ro co rt; B e d o sa l; B u to so l; V e n tí- 
c o rt; V e n tid e .

pharmocopoebl PreparaHonỉ
B P  2 0 1 4 : B ed o m etàso n e  A q u eo u s N asal S p ra y ; B ed om etaso ne 
C re am ; B e d o rae ta so n e  In h a la tio n  P o w d e r, p re -d isp en sed ; 
B ed om etaso n e  In h a la ú o n  P o w d en  B ed om etaso n e  O in tm en t; 
B ed om etaso ne P re ssu rise d  In h a la tío n .

Betamethasone ÍBAN, USAN. riNNi ® 
B e e ta m e ta so rlí;’ B e ta đ e )a m e th a sò n e ; B e ta m e tạ so n ; B e tam e - 
ta so n a ; B e ta m e ta zọ n ; B e ta m e ta zo n a s; B e ta rn e th asò n ; B ệ ta - 
m é th a so n e ; B e ta m e ử ia so n u m ; R u b en isọ lb n é ;̂  R u b e n isó lo - 
n u m ; 9 a -F lu o rò - í 6 p -m e th ỵ lp re d n ỉso ỉo n ẻ ; ■ P -M e th aso n e ; 
N SC -39 47 0 ; S ch -4 8 3 1 ; BeTaM eiáaÒ H . . ; • .  V  : .;v  
9 a -F lu o ro - 1 .ip ,l7 a ,2 1 - trih y d ro x y - l6 3 - rn e th y lp re g n a - 1 ,4 -  
d ie n e -3 i2 0 -d io n e ; • ' r :
C22H29F05=3925 .
đ s  — 378-44-9.
ATC— A07EA04; C05AA05; D07AC01; H02AB0Í; R01AD06; 
R038A04; S0ỈBA06; S028A07;S038A03:
ATC Vet — QA07EA04; QC05AA05; QD07AC01; QD07XC01; 
QH02AB01; QR0ĨAD06; QR03BA04; QS018A06; QS01CB04; 
QS02BA07; QS03BA03.
UNII — 9842X06Q6M.

p h a rm a c o p o e ia s . In  Chín.. Eur. (se e  p . v ii) , Int., Jpn. a n d  u s. 
P h . E u r . 8 :  (B e ta m e th a so n e ). A  w h ite  o r a lm o st w h ite , 
c ry s ta llin e  p o w d e r. P ra c t ic a lly  in so lu b le  in  w a te r ; s p a rin g ly  
so lu b le  in  d e h y d ra te d  a lc o h o l; v e ry  s lig h tly  so lu b le  in  
d ic h lo ro m e th a n e . P ro te c t fro m  lig h t.
U S P  3 6 : (B e ta m e th a so n e ). A  w h ite  to  p ra c tlc a lly  v v h ite , 
o d o u rle ss , c ry s ta llin e  p o w d e r. S o lu b le  1 in  5 3 0 0  o f v v a te r, 1 
in  6 5  o f a lc o h o l, 1 in  15 o f w a rm  a lc o h o l, 1 in  3 2 5  o f 
c h lo ro lo rm . a n d  1 in  3 o f m e th y l a lc o h o l; s p a rìn g ly  so ỉu b le  
in  a ce to n e  a n d  in  d io x a n ; v e ry  s lig h tly  so lu b le  in  e th e r. 
S to re  in  a ữ tìg h t c o n ta in e rs  a t a te m p e ra tu re  b e rvve e n  2  

d eg rees a n d  3 0  d e g re e s .

Betamethasone Acetate ÍBANM. riNNMỊ <8> 
-A cètãtõ^ đe b e ta m è ta so h a ; B e è ta m é ta sò riía se tá a tti; B e tam é - 
ĩaso n á^ aG eta tọ  d e ; B e ta m e ta so n a c ẹ ta t; B e ta m e ta zo n  A se ta tr 
8 ẹ ta 'm e ta ầ à n -à c e tá t B e ta m e ta zQ n ã  a ce ta ta s ; B e ta m e th a so ; 
ộ ã ce ta t; B e tạ m e th ạ so n -a c e tá t; B ể fa m é th a 'so n e ;.A c é ta te . d e ; 
B ẻ tìm é th a sọ n i A cẻ tàs;.5 eTàM eTa30 H a A L Ịe Ịa T . ■ ■■ ... 
B e ta m e ttía so n é  2 1 -a ce ta te . . . ' . ~ .

C24Hĩ,F06=434i
CAS -987-24-& .............................; „ .
ATC — A07EA04; C0SAAQS; D07AC0T;. H02AB01; R01AD06; 
R03BA04; S01BAQ6; S02BA07-.S03BA03.' ■ “. ' -
A7U và — QA07EA04; QC0SAAQ5; QO07ÀC0Ì; QH02ABQỈ; 
QR01AD06; QR03BẠ04■ QSQ1Ị3A06; QS02BA07;.CẼ03BAÒ3:.
UNII — TI05AO53L7. , r . _

P h a rm a co p o e ia s . In  Eur. (se e  p . v ii)  a n d  us.
P h . E u r . 8 :  (B e ta m e th a so n e  A c e ta te ). A  w h ite  o r a lm o st 
w h ite , c ry s ta llin e  p o w d e r. P ra c t ic a lly  in so lu b le  in  y ya te r; 
so lu b le  in  a lc o h o l a n d  in  d ic h lo ro m e th a n e ; ừ e e ly  so lu b le  in  
a ce to n e . I t  sh o w s p o ly m o rp h ism . P ro te a  fro m  lig h t.
U S P  3 6 : (B e ta m e th a so n e  A c e ta te ). A  w h ite  to  CTeam y- 
w h ite , o d o u rle ss p o w d e r. S o lu b le  1 in  2 0 0 0  o f w a te r , 1 in  9 
o í a lc o h o l, a n d  1 in  16  o f c h lo ro ỉo rm ; ừ e e ly  so lu b le  in  
a ce to n e . S to re  in  a irtig h t c o n ta ỉn e is  a t a  te m p e ra tu re  
b e tw e e n  2 d e g re e s a n d  3 0  d e g re e s .

Betamethasone Benxoate
IBANM, USAN, HNNMỊ 0
Benzoato dẽ betametasònáí;Betametasonar benròato de; 
Bétaméthasone, Benzoate de; Betamethasoni: 8enzoas; w- 
5975; BeĩaMeTaBOHa-BeHSoaT.
B e tam e th aso n e  1 7 a-b e n zo a te . •
C 29H33 FO g= 496.6
CAS — 22298-29-9 . 1 ‘
ATC — A07EA04; C05AA05; D07AC0I; H02AB0Ỉ; R01AD06: 
R038A04; S01BA06; S02BA07; S03BA03. ■ .
ATC Vet — QA07EA04; QC05AA05; QD07ACQỈ; QH02A801; 
QR01AD06; QR03BA04; QS01BA06; QSỮ2BA07; QS03BA03.
UNII — 877K0XW47A

P h a rm a c o p o e ia s . In  u s.

U S P  3 6 : (B e ta m e th a so n e  B e n z o a te ). A  w h ite  to  p ra c d c a lly  
w h ite , p ra c tic a lly  o d o u rle ss , p o w d e r. In so lu b le  in  w a te n  
so lu b le  in  a lc o h o l, in  c h lo ro ío rm , a n d  in  m e th y l a lc o h o l. 
S to re  in  a irtig h t c o n ta in e rs  a t a  te m p e ra tu re  b e tw e e n  2  

d eg rees a n d  3 0  d e g re e s .

Betamethasone Dipropionate
IBANM, USAN. dNNMI ®
B e e ta m e ta so n id ip ro p io n ạ ạ ttí;' B e Q iB e & sa n a ĩỊd ip rõ p iõ n a to  
d e ; B e ta m e ta so n d ip ro p iq n a t; B e tam e tazo n  D ip ro p iyo n a c. 
B e tạ m e ta z o n -d ip ro p io n á t;. B e ta m e ta zo n o  d ip ro p io n ạ ta s;. 
B ẹ ta m e ta zo n u . d Ìp rq p ịo ọ Ịa n ; vB ^ m e th a s o n d ip ro p ip h a t; 
B e ta m e th a so n -d ip ró p io n á t; B é ta m é íh a so n e , D ip ro p io n ạ te  
d e ; B e ta m e th a so n ii ỏ ip rò p io n a s ; D ip ro p io n a to  d e  b e ta m e  
ta so n a ; S ch -1 1 4 6 0 ; BeTaM eTa30H ạ flianp o n n o H aT . 
B e ta m e th a sò h e  1 7 a 2 1 -d ip rc p io n a te J:
C28H37F07=504.6 
CAS -  5593-20-4.
ẠTC — A07ÉA04; C05AAQ5; D07AC01; H02AB01; R01AD06; 
R03BĂ04; S018A06; S02BA07; S038A03. '
ATC Vet — QAỌ7EAÓ4; QCpSAAOS; QD07AC0Ĩ; QH02AB01; 
QRO1AD06; QR038A04; QSỌ1BA06; QS02BA07; QSỌ3BA03. 
um — 826Y609Q1U: iiu  V  . ■ ' '

N O TE. C ó m p o u n d e d  p re p a ra t io n s  o f b e ta m e th a so n e  
d ip ro p io n a te  m a y  b e  re p re se n te d  b y  th e  fo llo w in g  n a m e s:
• C o -d im a so n e  (PEN)— d o trim a z o le  an d  b e ta m e th a so n e  

d ip ro p io n a te .
P h a rm a c o p o e ia s . In  Eur. (se e  p . v i i ) , Jpn, an d  us.

P h . E u r . 8 : (B e ta m e th a so n e  D ip ro p io n a te ). A  w h ite  o r 
a lm o st v v h ite , c ry s ta llín e  p o vvd e r. P ra c tic a lly  in so lu b le  in  
w a te n  sp a rin g ly  so lu b le  in  a lc o h o l; fre e ly  so lu b le  in  ace to n e  
an d  in  d ic h lo ro m e th a n e . P ro te a  fro m  lig h L  
U S P  3 6 : (B e ta m e th a so n e  D ip ro p io n a te ). A  vvh ite  to  cre am - 
v v h ite , o d o u rle ss p o vvd e r. In s o lu b le  in  w a te r; sp a rin g ly  
so lu b le  in  a lc o h o l; ír e e ly  s o lu b le  in  a ce to n e  a n d  in  
c h lo ro ío rm . S to re  in  a irtig h t c o n ta in e n  a t a te m p e ra tu re  o í 
25  d e g re e s , e x c u n io n s  p e rm in e d  b e tw e e n  15 d e g re e s an d  
3 0  d e g re e s .

Betamethasone Sodium Phosphate
IBANM, rlNNMI ®
,B e e ia rp e ta s o o in ã triu m fo s ^ tti;:B ẹ ta rn e tạ ^ n a l- fo V a tĐ  só d i- 
icơ - d e ; B e ta m e ta so n n a trife sfa tu fn r B e tam e i3 Zom  D lso d yu m  
F o sfa t; B e tam e tazo n 7n á triu rh -fo s z fé t;“ B é ta m e ta zan o  naữ ro  

:fo s fa ta s ;;_ .B e ta m e tlá a sò n d ltiy d ró g e n p h o s p h a c D in a triu m ; 
'B è ta m è th a so n é i^ Đ iso d ỉa m ' P H o sp V iâ tẽ )? ' B ế tam é th aso n e ,- 
^ p h o sp h àté iíS Ò d lciu e '- d è ;’ B e ta m e th a so n -fo sfẳ t so d n á  • sú t; 
B e ta m e th ă sổ rtP ^ n a trii- p h o sp h ấ s ; 1 F o sfa to  's ó d ic o  'd e  

‘ b e ta m e ta so n a ;' N a trii B e ta m e th a sò n i P h õ sp h a s; KaTpnB  
5eTaM eĩa30H à C D o cộ aĩ. ’
B è tã m e th a so n e  2 1 -(d iso d iu m  p h o sp h a tẽ ).'’ "" 
C 22H 2aFN aỉ OaP = 5 1 6 4  '  _
C4S" -" 3 6 0 -6 3 -4  (bẽỉamèthasone ptiosphaìe); Ị5Ì-73r5 

Jbetam èthhsone sodìurrì phoỉphõte).

The Symbol ®  denotes a substance whose use may be restricted in  certain sports (see p. viii)The Symbol t  denotes a preparation no longer actívely marketed

http://wwwjnohra.gov.uk/
http://wwwjiihra.gov.uk/
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ATC — A07EA04; GOSMOS; D07AC01; H02AB0Ì; R01ADQ6; 
RÙ3BÁ04; 501BA06; S02BA07; S03BA03. '  ,
ATC V e f -fQAD7EAỒ4; QC05M05; QD07AC01; QH02AB01,\ 
QPQ1AD06; W)3BAQ4; QS0ỈBA06. QS02BA07jQS03BAQ3.~: 
Ụ N tr ~ 7 B K 0 2 s m w  '  •

NOTE. B E T  is  a  co d e  a p p ro v e d  b y  ứ ie  B P  2 0 1 4  ỉo r  u se  o n  
s in g le  u n it  d o scs o f e y e  d ro p s c o n ta in in g  b e ta m e th a so n e  
so đ iu m  p h o sp h a te  w h e re  th e  in d iv id u a l C o n ta in e r m ay  be 
to o  sm a ll to  b e a r an  th e  a p p ro p ria te  la b e llin g  in ío rm a tio n . 
P h a rm a c o p o e ia s . In  Eur. (se e  p . v i i ) , Jpn, a n d  us.
P h . E u r . 8 :  (B e ta m e th a so n e  S o d iu m  P h o sp h a te ). A  w h ite  o r 
a lm o st w h ite , v e ry  h y g ro s c o p ic  p o w d e r. F re e ly  so lu b le  in  
vva te n  s lig h tly  so lu b le  in  a lc o h o l; p ra c tic a lly  in so lu b le  in  
d ic h lo ro m e th a n e . A  1 %  so lu tío n  in  w a te r h a s a  p H  o f 7 .5  to
9 .0 . S to re  in  a irtig h t c o n ta in e rs . P ro te a  h o m  lỉg h t  
Ư S P  3 6 : (B e ta m e th a so n e  S o d ỉu m  P h o sp h a te ). A  w h ỉte  to  
p ra c tic a lỉy  v v h ite , o d o u rle ss , h y g ro sco p ic , p o w d e r. S o lu b le  1 
in  2  o i  v v a te r a n d  1 in  4 7 0  o f a lc o h ữ l; ừ e e ly  so lu b le  in  
m e th y l a lc o h o l: p ra c tic a lly  in so lu b le  in  a ce to n e  an d  in  
c h lo ro ío rm . S to re  in  a irtig h t c o n ta in e rs .

Betamethasone Valerate
IBANM, USAN, riNNM) ®

Beetametasonịvaleraatti; Betametasona, valerato de; Beta-' 
metasònvaierat; Betametazon Valerat; Betametazono valer- 
atas; Betametaiònu walerianian; Betametazon-valerát; Béta- 
méthasòne,; vạlérátế de; Betamethasoni Valeras; 
Betamethasọặvalerat Betamethason-valerát; Valerato de 
betametasona; 5eraMera30Ha Ba/iepaT.
Bẻramethasone 17a-valerate.
C » H 37F0 8 = 4 7 6 .6  
ứ s  —  2)52-44-3.
ATC —  A07EA04; C0SAA05; D07AC01; H02A80Ĩ; R01AD06; 
P03BAQ4; S01BA06; S02BA07; S03BA03.
ATC Vet —  QA07EA04; QC05AA05; QD07AC01; QH02AB0Ỉ; 
QR0ỈAD06; QR03BA04; QS018A06; QS02BA07; QS03BA03.
UNII —  9IFASXM7fí2.

P h a rm a o o p o e ia s . In  Eur. (se e  p . v i i ) , ỉnt., Jpn, v s .  an d  Viet. 
P h . E u r . 8 :  (B e ta m e th a so n e  V a le ra te ). A  w h ite  o r a lm o st 
w h ite , c ry s ta lỉin e  p o w d e r. P ra c t ic a lly  in so lu b le  in  w a te r; 
so lu b le  in  a lc o h o ỉ; ừ e e ly  so lu b le  in  aceione  an d  in  
d ic h lo ro m e th a n e . P ro te c t b o m  Iig h L  
V SP  3 6 : (B e ta m e th a so n e  V a le ra te ). A  w h ite  to  p ra c tic a ũ y  
w h ite , o d o u rle ss , p o w d e r. P ra c ú c a lly  in so lu b le  in  vva ten  
so lu b le  1 in  16  o f a lc o h o i 1 in  le s s  th a n  1 0  o í c h lo ro ío rm , 
a n d  1 in  4 0 0  o f e th e r; fre e ly  so lu b le  in  a c e to n e ; s lig h tly  
so lu b le  in  b e n ze n e . S to re  in  a irtig h t c o n ta in e rs .

Uses and Administratỉon
B e ta m e th a so n e  is  a  c o rtic o s te ro id  w ith  m a in ly  g lu co c o rti-  
c o id  a c t iv ity  (p . 1 5 9 7 .1 ); th e  a n ti- in íla m m a to iy  a c t iv ity  o f 
7 5 0 in ic ro g ra m s  o f b e ta m e th a so n e  is  e q u iv a le n t to  a b o u t 
5 m g o f p re d n iso lo n e . I t  h a s  b e e n  u se d , e ith e r in  th e  fo rm  o f 
th e  fre e  a ỉc o h o l o r in  o n e  o f th e  esteríũed íorms, in  th e  
tre a tm e n t o f c o n d itio n s  fo r w h ic h  c o rtic o s te ro id  th e ra p y  is  
in d ic a te d  (p . 1 5 9 7 .3 ), e x c e p t a d re n a l-d e h d e n c y  S ta tes fo r 
w h ic h  h y d ro c o rtis o n e  w ith  su p p le m e n ta ry  Q u d ro co rtiso n e  
is  p re íe rre d . It s  V irtu a l la c k  o f m in e ra lo c o rtic o id  p ro p e rtie s 
m ak e s b e ta m e th a so n e  p a r t ic u la r ly  su ita b le  ío r  ơ e a rin g  
c o n d it io n s  in  w h ic h  v v a te r re te n tio n  v v o u ld  b e  a 
d isa d v a n ta g e .

T h e  d o se  is  u s u a lly  e xp re sse d  in te n n s  o ỉ th e  b a se , an d  
th e  fo U o w in g  a re  e a c h  e q ụ iv a le n t to  a b o u t 1 m g o f 
b e ta in e th a so n e :
•  b e ta m e th a so n e  a c e ta te  1 .1  m g
• b e ta m e th a so n e  b e n zo a te  1 .3  m g
• b e ta m e th a so n e  d ip ro p io n a te  1 .3  m g
•  b e ta m e th a so n e  so d iu m  p h o sp h a te  ].3 m g
• b e ta m e th a so n e  v a le ra te  1 . 2  m g
H o v v e v e r, e s te rih c a tio n  g e n e ra lly  a lte rs  p o te n c y  a n d  
co m p o u n d s w ith  e q u iv a le n t b e ta m e th a so n e  c o n te n t m ay  
n o t b a v e  e q u ỉv a le n t d in ic a l e h e c t.

w h e n  g iv e n  o r a lly  b e ta m e th a so n e  o r b e ta m e th a so n e  
so đ iu m  p h o sp h a te  a re  u se d ; th e  u su a l d o se , e xp re sse d  in  
te n n s  o f b e ta m e th a so n e . ra n g e s fro m  0 .5  to  5 m g d a ily .

F o r p a r e n te r a l u se  th e  so d iu m  p h o sp h a te  e s te r m ay  be 
g iv e n  in tra v e n o u s ly  b y  in je c t io n  o r in fu s io n  o r in tra m u sc ụ -  
la r iy  b y  in je c t io n  in  d o se s e q u iv a le n t to  4  to  2 0  m g o f 
b e ta m e th a so n e . D o ses m a y  b e  re p e a te d  3 o r 4  tim e s in  2 4  
h o u rs  a  n e c e ssa ry , d e p e n d in g  o n  th e  c o n d itío n  b e in g  
tre a te d  a n d  th e  c lin ic a l re sp o n se . I t  m a y  a lso  b e g iv e n  b y  
lo c a l 'ưiịectìon in  to  so h  tis s u e s  in  d o ses e q u iv a le n t to  4  tó  
8  m g  o f b e ta m e th a so n e . T h e  d o se m a y  b e  ré p e a te d  o n  2  o r 3 
o cc a s io n s , a cc o rd in g  to  p a tie n t re sp o n se . T h e  so d iu m  
p h o sp h a te  e s te r is  a lso  so m e tim e s u se d  w ith  th e  a ce ta te  o r 
d ip ro p io n a te  e s te rs , w h ic h  h a v e  a s lo w ẹ r a n d  m o re  
p ro lo n g e d  a c tio n . T h e se  su sp e n sío n s m ay  b e  g iv e n  b y  
in tra m u s c u la r in je c d o n  fo r a  sy s te m ic  e H e c t, o r b y  in tra -  
a rt ic u la r , so ft- tis su e , o r in tra le s io n a ỉ in ịe c tío n  fo r lo c a l 
th e ra p y .

F o r d o ses u se d  in  c h ild re n , se e  b e lo vv .
B e ta m e th a so n e  so d ỉu m  p h o sp h a te  is  a lso  u se d  in  th e  

t o p ic a l tre a tm e n t o ỉ a lle rg ic  a n d  in A a m m a to ry  c o n d ỉtio n s  
o í th e  e y e s , e a rs , o r n o se , u s u a lly  a s d ro p s o r o in tm e n t 
c o n ta in ỉn g  0 . 1 % .

F o r to p ic a l a p p lỉc a d o n  in  th e  ơ e a tm e n t o f v a rio u s  s k in  
d iso rd e n  th e  d ip ro p io n a te  a n d  v a le ra te  e ste rs o ỉ b e ta - 
m e th a so n e  a re  e x te n s iv e ly  u se d  in  c re a m s , o in tm e n ts , 
lo tio n s , a n d  s c a lp  a p p H ca tio n s. T h e  u s u a l c o n c e n tra tio n s  
a v a ila b le  a re  th e  e q tũ v a le n t oi  0 .0 5 %  o i  b e ta m e th a so n e  as 
th e  d ip ro p io n a te . a n d  0 .0 2 5  o r 0 .1 %  a s th e  v a le ra te . A  
m e d ica te d  p la s te r c o n ta in in g  b e ta m e th a so n e  v a le ra te  is  a lso  
a v a ila b le . F o r re c o m m e n d a tio n s c o n c e m in g  th e  c o rre c t u se  
o f c o rtic o s te ro id s  o n  th e  s k in . a n d  a  ro u g h  g u id e  to  th e  
d ỉn ic a l p o te n d e s o i  to p ic a l c o rtic o s te ro id s , se e  p . 1 5 9 9 .2 .

B e ta m e th a so n e  v â le ra te  h a s  a ls o  b e e n  u se d  b y  
in h a la t ỉo n  fo r th e  p ro p h y la x is  o f a sth m a .

O th e r e ste rs  o f b e ta m e th a so n e  v v h ic h  h a v e  o c c a s io n a lly  
b e e n  u se d  in d u d e  th e  b e n zo a te , b u ty ra te  p ro p io n a te , 
p h o sp h a te , s a lic y la te  (c o rto b e n z o lo n e ), a n d  v a le ro -a c e ta te .

B e ta m e th a so n e  a d a m a n to a te  h a s b e e n  u sed  in  v e te r-  
in a ry  p ra c tic e .

A d m in is tro tío n  in  c h ild re n . F o r p a re n te ra l u se  b e ta - 
m e th a so n e  so d iu m  p h o sp h ate  m a y  b e g iv e n  in tra v e n o u s ly  
b y  in je c tio n  o r in íu s io n . I t  m a y  b e  g iv e n  to  p ro v id e  th e  
ío llo w in g  d o ses e q u iv a le n t to  b e ta m e th a so n e :
• in la n ts  aged  u p  to  1 y e a r : 1 m g
• 1 to  5 y e a rs : 2  m g
• 6  to  12 y e a rs : 4 m g
• 1 2  y e a rs  a n d  o ld e r a d u lt d o se s (se e  a b o v e )
D o ses m ay  b e re p e a te d  3 o r 4  tim e s  in  2 4  h o u rs  ìf  n e c e ssa ry , 
d e p e n d in g  o n  th e  c o n d itio n  b e in g  tre a te d  an d  th e  d in ic a l 
re sp o n se .

H a e tn a n g io m a . F o r re íe re n c e  to  th e  u se  o f a m ix tu re  o f 
b e ta m e th a so n e  an d  tria m d n o lo n e  fo r th e  in tra le s io n a l 
in je c tio n  o f h a e m a n g io m a s. se e  p . 1 6 0 5 .3 .

ln fla m m a to ry  b o w d  d is e a s e . F o r a  c o m p a riso n  o ỉ b e ta - 
m e th a so n e  an d  b e d o m e ta so n e  e n e m as in  th e  tre a tm e n t o f 
u lc e ra r iv e  c o lit is , see  u n d e r B e d o m e ta so n e , p . 1 6 2 2 .1 . 
C o rtic o s te ro id s  a re  o n e  o f th e  m a in s ta y s  o f tre a tm e n t oi 
in íla m m a to ry  b o w e I d ise a se . th e  g e n e ra l m an a g e m e n t o f 
w h ic h  is  d isc u sse d  o n  p . 1 8 0 8 .3 .

N e o n a ta ! re s p ira to ry  d is tre s s  sy n d ro m e . F o r a đ isc u s s io n  
o n  th e  a n te n a ta l u se  o í b e ta m e th a so n e  to  p re v e n t n eo - 
n a ta l re s p ira to ry  d istre ss  sy n d ro m e , see  p . 1 6 0 8 .3 .

Adverse Effects, Treatment, Y/ithdrawal, and 
Precautìons
A s fo r c o rtic o s te ro id s  in  g e n e ra l (se e  p . 1 6 1 5 .3 , p . 1 6 1 8 .1 , 
a n d  p . 1 6 1 8 .3 , re s p e c tiv e ly ).

B e ta ra e th a s o n e  h a s lit t le  o r n o  e ổ e c t o n  so d iu m  an d  
vva te r re te n tio n .

W h e n  a p p lĩe d  to p ic a lly , p a rt ic u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c d u s iv e  d re s s in g s , o r w h e n  
g iv e n  in tra n a s a lly , c o rtic o s te ro id s  m a y  b e  ab so rb e d  in  
s u ỉh d e n t a m o u n ts to  cau se  sy 's te m ic  e H e c ts . P ro lo n g e d  u se  
o f o p h th a lm ic  p re p a ra tìo n s c o n ta in in g  c o rtic o s te ro id s  h a s 
cau se d  ra ise d  in tra -o c u la r p re ss u re  a n d  re d u ce d  v is u a l 
tu n c tìo n .

A n o s m ia . C o m p le te  a n o sm ia  w a s re p o rte d  in  2  p a tìe n ts  
a h e r th e  u se  o ỉ n a sa l d ro p s c o n ta in in g  b e ta m e th a so n e  a n d  
n e o m y c in  s u lỉa te 1 a n d , in  o n e  p a tie n t, sh o w e d  n o  sig n  o f 
re s o lv in g  1 y e a r la te r . T h e  re a c tio n  w a s th o u g h t to  b e  d u e  
to  th e  p re s e rv a tiv e  th io m e rsa l p re se n t m  th e  d ro p s, 
a lth o u g h  it  vvas n o te d  th a t n e o m y d n  c o u ld  e x e rt a  to x ic  
e ffe n  õ n  th e  o ư a c to ry  m u co sa  a n d  th a t th e re  h a v e  b een  
s e v e ra l re p o rts  o f a n o sm ia  a sso d a te d  w ith  th e  u se  o f  b e ta - 
m e th a so n e  a lo n e .

1. YVhinet HB. a  ai. Anosmia due to nasai admỈQỈscratlcm of corticostcroid. 
SAU 1991; 303: 651.

P o rp h y r ia . T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h ỊT Ía , co m - 
p ile d  b y  th e  N o rvv e g ia n  P o rp h y ria  C e n ơ e  (N A P O S ) an d  
th e  P o rp h y ria  C e n tre  S vve d e n , d a s s ih e s  b e ta m e th a so n e  as 
p ro b a b ly  n o t p o ip h y rín ò g e n ic  it  m a y  b e  u se d  as a  d ru g  o { 
S rs t c h o ic e  a n d  n o  p re c a u tio n s a re  n e e d e d . 1

1. The Drug Daubase ỉor Acute Porpbyrỉa. Availabỉe at: http://www. 
dnigs-porphyria.org (accessed 17/10/11)

Interađions
T h e  in te ra c tio n s  o f c o rtic o s te ro id s  in  g e n e ra l a re  d e sc rib e d  
o n  p . 1 6 1 9 .3 .

Pharmacokinetics
F o r a brieí o u tlin e  o f th e  p h a rm a c o k in e tic s  o f c o rtic o s te r-  
o id s , see  p . 1 6 2 0 .3 . B e ta m e th a so n e  a o s s e s  th e  p la c e n ta .

Preparatíons
P ro p rie ta ry  Prepo ro tio ns (d e ta ils  a re  g iven  in  V o lu m e B )

S ã ig le  ing ra d ia rt P re p a ro ỉio n s. Arg.: B acd so n a ; B e ta co rt; B e ta - 
c o rt; B e ta c o rt; B e ta so n e-G  12 H o ras; B etasone-G ,- B e ta to p ic  
B em o va te  C a p ila n  B e tn o va te ; B io cu n  B la c o r; B u taso n a  R I ; 
B u ta so n a ; C e lẽsto n e  C ro n od o se ; C e le sto n e ; C e v ico rt N C  C evt- 
c o rt; C o id ; C o rte ro ỉd  R e ta id ; C o rte ro id ; C o rticas R e ta rd ; C o rti- 
cas; C o rtid e n n a ; C o rtìm a rt; C ro n o  C o rd cas; C ro n o b etaco rt; 
C ro n o co n e ro id ; C ro n o d icaso n e  D ep o t; C ro n o d icaso n e ; C ro n o - 
le v e l; D e lta la h  D ep o co rt C ro n o ; D epocon R e ta rd ; D ep o co n ; 
D e rm ã o l' D ica so n e ; D iíe n a c  F o n e ; D ip ro so n e ; La za r-C o rt; 
M etam an  M icosep  B ; Q u ia c o rt' R a p i-B e ta co rt; Tran sd erm a B ; 
V a le d e rm : V iu c o rtil B ; AustraL: A n tro q u o ril; B e tn o va te ; C e les- 
to n e  C h ro n o d o se ; C e le sto n e  M : C o rtìv a l' D ip to so n e ; E le u p h ra t; 
Austria: B e tn e so l; B e m o va te ; C e le sta n ; D ip ro d erm : D ip ro ỉo n e ; 
D ỉp ro p h o s; S o lu -C e le stan ; Bdg.: B e tn e la n -V ; B e tn e so ĩ; C e les- 
to n e  C h ro n o d o se : C e le sto n e ; D ip ro le n e ; D ip ro so n e ; Braz.: 
B e d o n a to ; B e n e va t; B e ta  Lo n g ; B e u d e rm ; B e tam e tag en ; B e ta- 
p ro sp an ; B e ta sp an ; B e ta trin ta ; B e tn e la n ; B e tn o lo n ; B e tn o va te ; 
B e trã t B ; B etrõ sp am : B e tso n a ; C e lesto n e  S o lu sp an ; C e le sto n e ; 
D e rm a tisa n ; D ip ro b e ta ; D ip ro co rt; D ip ro sen ; D ip ro so n e ; D ip ro - 
sp a n ; D u o íla m ; K o id e ; S e n s ite x t; V a lb e t; Canad.: B e tad e rm ; 
B e ta je c t: B etneso b  C e le sto d e n n ; C elesto ne S o lu sp an ; D ip ro - 
le n e ; D ip ro so n e ; L u x iq ; P re ve x B ; ra tio -E cto so n e ; ra tio -To p i- 
le n e ; ra tio -T o p iso n e ; R iva so n e ; R o le n e ; R o son e ; T a ro -S o n e ; 
V a liso n e : Chitr. C id o ten  R a p ile n to ; C id o ten  V ; C id o te n ; C o ri- 
te x ; C re m ir il; C ro n o le ve l; D acam  R L ; D acam ; D ip ro le n e t; 
D ip ro sp an ; D ip ro sp an ; D iso p ra n il; E sanco m  K o n ic o rtil; Laboso- 
n a ; O íia so n a  P ; S p e lt; China: B e i S h i L i ( 5 1 ilí! l) ; B e iso n g  (®  
fô ); D ip ro sp an  ( Í# 1 ỉf2 ); L i Y an  J ia  {ýl" s ^ ) ; Z h e n g T u o  ( ĨE $ ) ; 
Cz.: B e lo d e im ; B e te s il; B e tn o va te ; D ip ro p h o s: D ip ro so n e ; 
K u te rid ; D am .:  B e tn o va t; B e tn o va te ; B ettam o u sse ; C e le sto n ; 
C e le sto n ; D ip ro d e rm ; D ip ro ío s ; D ip ro le n ; D ip ro sp aa ’ Fin.: 
B em etso n : B e tap red ; B e tn o va t; B en am o u sse ; C e iesto d erm : 
C e le sto n  ch ro n o d o se ; D ip ro d erm ; D ip ro le n ; Fr.: B e te s il; 
B e tn e so l; B e tn e v a l; B u cco b e t; C e lesten ẽ  C h ro n od o se ; C eles- 
te n e ; C e le sto d e n n t; D ip ro le n e ; D ip ro so n e ; Ger.: Bem om  B eta- 
C re m e t; B e tag a le n ; B e ta L o tio t; B e ta S a lb e t; B e tn e sa lic  m o n o f; 
B e m e so l-V ; B e tn e so l; C e le stam in e  N ; C e ie stan  D ep o t; C e le stan  
so lu b ile ; C e le sta n -V ; C o rd es B e ta ; D eũato p : D ip ro sis: D ip ro so ne 
D ep o t; D ip ro so n e ; L in o la c o n  B e ta : So d erm : G r .: A lo -H aa r; 
B ag o co t; B e ta m a ú c  B e ta ta p e ; B e tn eso L B e tn o va te ; C e le ste n e ; 
C e ĩe sto d e n n -V ; C e lesto n e  C h ro n od o se ; C e le sto n e ; Flo g o zym e; 
G a lin o co n ; H elp od erm : Ira d ito n t: Lo caso n -N t; Lo caso n ; 
M o v ith io l; O sm oran ; P ro p io ch ro n e ; P ro p io to rm ; S a n o rv il; Hong 
Kong: B ep ro g e l; B ep ro so ne ; B e ta so n e ; B e tn o va te ; B e to w e lf; 
C P -B e ta so n e f; D e rá d ; D ip ro ce l; D ip ro so n e ; D ip ro sp aa ' Syn - 
m e th a so n é t; U n ifle x f; Hung.: B e te s il; D ip ro p h o s: índia: A c ti- 
c a rd ; B e la r ; B e lso n e ; B e n ; B e n ic o rt; B e ta c o rtríl; B e ta ỉo am ; 
B e ta g e l; B e ta la r; B e ta m il; B e ta m in e ; B e ta riv ; B e ia w ia  Bem e- 
d p ; B e tn e co tt; B e tn e d e n n ; B e m e la n ; B e m e so l; B e tn i; 
B e tn o va te ; B e tso n e ; B e v e n t; C e le sto n e ; C o rũ d e rm ; C o rtil; 
D ip le n e ; D ip ro va te ; G lo so n e : Lu p id e rm : M ilb e ta ; O cusone; 
To p ica so n e ; V a lb e t; W a laco n ; ỉndon.: B en o so n ; B etam -O p h ta l; 
B e ta so a  B e m o v a te t; B e to d e rm in ; B e to p ic  C e le sto d e rm -V : 
C e le sto n e ; C o rsad e n n ; D ip ro so n e-O V ; E x a b e tt: M e so n ta t; 
M eto n a te ; M o ia so n ; O v isk in ; P ro so n t; P ro to co rt; Scan d erm a; 
S k ìz o n t; V aso n ỷ ; Irt:  B e tacap ; B e m e la n t; B e m e so l; B em o vate ; 
B ettam o u sse ; D ip ro so n e ; Israel: B e tacap ; B e ta c o rte a  B em eso l; 
B e m o va te : B ettam o u sse ; C e lesto n e  ch ro n o d o se ; D ip ro le n e f; 
D ip ro so n e t; D ip ro sp an ; ItaL: B eb en ; B e iỉte la n ; B e ta  2 1 : B eta- 
m e so l; B e tesiL ' B ettam o u sse ; C e lesto n e  C ro nod o se ; C e lesto n e ; 
C o rtd la m ; D ip ro so n e ; E c o v a l; Malaysiar. B e av a te ; B enosone; 
B e p ro g e l; B ep ro so ne ; B e so n e ; B e ta ; B e tam e t; B e ta so n e ; Betno - 
so n e t; B e m o va te ; B u íe n c o n ; D a ivo b e t; D ỉb e ta so lt; D ip ro ce l; 
D ip ro so n e ; D ip ro sp an ; U n iỉle x ; Mex.: B e m o va te ; C d esto n c 
S o lu sp a n : C e le sto n e ; C ro n o le ve l: D e rm o va t D ip ro fa sf D ip ro - 
nova-h  D ip ro so n e t; D ip ro sp an : D iso n s D e x ; E risp a n ; R eubaxo- 
n a ; Neth.: B e m e la n ; B e m e so l C e le sto d en n ỷ ; C e ĩesto n e  ch ro n - 
o d ose : C e le sto n e ; D ip ro le n e ; D lp ro so n e ; Norw.: B e u io va t; 
B e ttam o u sse ; c d e s to n ; D ỉp ro d erm ; N Z : B e  ta ; B e tn e so l 
B e m o va te ; B iv a te ; C e lesto n e  ch ro n o d o se ; D ip ro le n e t: 
D ip ro so n e ; Phũipp.: B ep ro so ne ; B e ta -D ; B e ta ; B ctad e rm ; 
B e m e la n ; B e m o va te ; C e le sto n e ; D ìp ro le n e ; D ip to so n e ; D ipro- 
sp a n ; H o eb en ate ; In n o d e so n e ; S te ro d erm ; PoL: B e lo d em t 
C e le sto n e : D ip ro le n e ; D ip ro p h o s; D ip ro so n e t; K u te rid ; Port. 
B e tn o va te ; C d esd ep o c C e le sto n e ; C lle sto d e n n e ; D ip ro ío s 
D ip ro so n e ; S o lu d e n n e ; Ịbts.: A kn d erm  (A xpu iqpM ); B d o d e m  
(EenoaepM ); B etaso n e  (Eetaao R ); C d esto d erm -V  (ựenecToaepM  
B ); C e le sto n e  (U cn e cro a ); D ip ro sp an  (A im po cnait); H o ste ro r 
((b n o citp o H ); 5A.fr.: B e ta n o id : B em eso l; B e m o va te ; C d e sto n t 
S o lu sp a n ; c d e sto n e ; D ip ro so n e ; Le n aso n e ; Le n o va te ; P e rsiva te  
R e p iv a te ; S te ro m ie n ; T o p iva te ; singapore. B e p ro g d ; Bepro- 
so n e ; B e so n e ; B e u c o rte õ t: B e taso n e ; B e m o va te ; C atn n o vate  
D e im aso n e ; D e rá d ; D ib e ta so l; D ip ro cd ; D ip ro so n e ; D ip ro sp an  
H D -B e ta so n e ; M ed o b eta; SP -B e taso n e ; Syn m eth aso n e ; U n iQ ex 
Spain: B e m o va te ; B e ttam o u sse ; C e lesto d erm -V ; C e lesto n e  C ro  
n o d ose ; D ip ro d e rm ; Swtd.: B e tap re d ; B e tn o d e rm t; B e tn o va t 
B e ttam o u sse ; C e le sto n  b ila s ; C e lesto n  v a le ra tt ; D ip ro d erm  
D ip ro le n ; Switz.: B e m e so l; B e m o va te ; C d esto d en n -V + ; C e les 
to n e  C hxo nod o se ; C e le sto n e t; D ip ro le n e ; D ip ro so n e ; ThaL 
B e p ro g e t B e p ro n ate ; B ep ro sõ ne ; B eso n e ; B e ssa so n e h  B e ta  
B e ta c o rt; B e tâ m a ; B e ta m e th ; B e th aso n e ; B e m o va te ; Beto so ne 
B ip ro t ; C lỉn iv a te ; D e rã d ; D ip ro b et’ D ip ro so n e ; D íp ro sp an  
D ip ro to p ; Ho& a B ; P o lyn o va te ; Sebo ; TM  B e t; V a lb e t; V a le rb e t 
Turk.: B e tn o va te ; C e lé sto d e n n -V ; C elesto n e  C h ro n od o se : D e r 
m ab e l; D crm ako rd ; D ip ro le n e ; D ip ro sp an : N ơ vo vate ; Sero d enn  
UAE: B e ta so n e ; B e ta so n e ; ƯK: B etãcap : B etesQ ; B e m e la n t 
Bem eso L' B em o va te  R D  (R ead y D ilu te d ); B e tn o va te ; B e tta  
m o u sse ; D ip ro so n e ; V ista -M etb aso n e ; Ukr.: B eta sp a i

AU cross-reíerences reíer to entries in Volume A
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(E e racn aR ); C e le sto d en n  (lỉenecroaep M ); C e lesto n  (llenecTO H ); 
D ip ro sp an  ựlH npocnaH ); F lo s te ro n  (<®JiocrepoH); M esoderm  
(M e3oÂepM ); USA: B e tá -V a l; C e l-U -Je c  C e lẽstó n e  S o lu sp an ; 
C e le sto n e ; D ip ro le n e ; D ip ro so n e t; L u x iq ; M a x iv a te : V a liso n e ; 
Vetttt.: B ep ro sp en ; B e ta c õ rt B e tád e rm ; B etag en  S o lsp e n ; B e ta- 
g en ; B e m õ va tẽ ; C e le sto d e rm : C e le ỉto n e  S o lu sp an ; C e lesto n e ; 
D ip ro ce l; D ip ro so n e ; D ip ro sp an ; Itiso n a .

Muhi-tngracBant Preparotions. N u m ero u s p re p a ra tìo n s are  liste d  
in  V o lu m e  B .

Phormocopoeiol Preporotions
B P  2 0 1 4 : B etam e th aso n e  an d  c lio q u in o l C ream ; Betam ethaso ne 
and  C lio q u in o l O in tm e n t; B e tam e th aso n e  E ye  D ro p s; B eta- 
m ethaso ne In je c tìo n ; B e tam e th aso n e  So d iu m  Pho sp hate T ab le ts; 
B etam eth aso n e  T a b le ts ; B e tam e th aso n e  V a le ra te  C ream ; B e ta- 
m ethaso ne V a le ia te  L o tío n ; B e tam e th aso n e  V a le ra te  O in tm en t; 
B etam eth aso n e  V a le ra te  S ca lp  A p p lic a tío n ;
U S P  3 6 : B etam eth aso n e  B e iũ o a tẽ  G e l; B etam e th aso n e  C ream ; 
B etam eth aso n e  D ip ro p io n a te  C re a m ; B etam eth aso n e  D ip ro p ion - 
a te  Lo d o n ; B etam e th aso n e  D ip ro p io n a te  O in tm e n t' B etam etha- 
so ne D ip ro p io n a te  T o p ica l A e ro so l; B etam e th aso n e  O ra l 
S o lu tio n : B etam e th aso n e  So d iu m  p ho sp hate and  B etam etha- 
so nc A ce ta te  In je c ta b le  S u sp e n sio n ; B etam ethaso ne Sod ỉum  
Ph o sp h ate ữ ý e c tío n ; B e tam e th aso n e  S y ru p ; B etam ethaso ne 
T a b lẽ ts; B etam e th aso n e  V a le ra te  C re am ; B etam ethaso ne V a le r- 
a te  L o tìo n ; B etam e th aso n e  V a le iạ te  O in tm e n t; C lo trỉm azo le  and  
B etam eth aso n e  D ip ro p io n a te  C re am .

Budesonide (BAN, USAN, HNN) ®
; Bu|esonid; Budesónida; Budésonide; Búdẹsỏnìdi; Buđesònị- 
durinị Budezonid; Budezonidàs; S-1320; 6yfle30HUfl.
An epimeric mixture of the a- and p-propyl forms of 
16a,í 7a-butylidehedioxy-l 1 P,21-dihydroxypregna-1,4- 
diene-3,20-dione. .
Ck H34O6= 4 3 0 5  n

C45 — 51333-22-3 (11(8,16a); 51372-29-3 (1 lị3,16a(W); 51372- 
28-2 (ĩip,16a(S)). . ■
ATC — A07EA06; D07AC09; H02AB16; ROỈADOS; R038A02.
ATC Vet: —  QA07EA06; QD07ẠC09; QR01AD05;  QR03BA02 
UNIt—  Q30KS62Q6X (ỉ í&ỉ6a(FSj); Ỉ68L5HT37PV JẠ J6aí5;>.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  us.
P h . E u r . 8 : (B u d e s o n id e ). A  w h ite  o r a lm o st w h ite . 
c ry s ta llin e  p o w d e r. P ra c t ic a lly  in s o lu b le  Ú I w a te n  sp a rin g ly  
so lu b le  in  a lc o h o l; Ễ re e ly  so lu b le  in  d ic h lo ro m e th a n e .
U S P  3 6 : (B u d e so n id e ). A  w h ite  to  o ff-w h ite , o d o u rle ss , 
a y s ta llin e  p o w d e r. P ra c t ic a lly  in s o lu b le  in  w a te r an d  in  
h e p ta n e ; s p a rin g ly  so lu b le  in  a lc o h o l; íre e ly  so iu b le  in  
c h lo ro ío im . S to re  in  a irtỉg h t c o n ta in e rs  a t a te m p e ra tu re  o f 
2 0  d e g re e s to  2 5  d e g re e s , e x c u rs io n s  p e n n itte d  b e tw e e n  15 
d e g re e s a n d  3 0  d e g re e s . P ro te c t fro m  lig h t.

Uses and Administration
B u d e so n id e  is  a  c o rtic o s te ro id  w ith  m a in ly  g lu co c o rtico id  
a c t iv ity  (p . 1 5 9 7 .1 ). I t  is  u se d  b y  in h a la tio n  in  th e  
m an a g e m e n t o f a s th m a  (b e lo w ), in  u su a l do ses o f 
4 0 0  m ic ro g ra m s d a ỉly  in  2  d iv id e d  d o ses fro m  a  m ete re d - 
d ose a e ro so l; in  se v e re  a sth m a  th e  d o sag e m ay  b e  in c re a se d  
u p  to  a  to ta l o f 1 .6  tn g  d a ily . a n d  g u id e lin e s  fo r th e  
m a n a g e m e n t o f a s th m a  p e rm it u p  to  2 m g  d a ily . 
M a in te n a n c e  d o se s m a y  b e  le s s  th a n  4 0 0  m ic ro g ra m s d a ily  
b u t sh o u ld  n o t b e  b e lo w  2 0 0  m ic ro g ra m s d a ily . B u d e so n id e  
is  a lso  a v a ila b le  fo r th e  m a n a g e m e n t o f a sth m a  in  th e  fo rm  
o f a  d ry  p o w d e r in h a le r ; d o se s a re  2 0 0  to  8 0 0  m ic ro g ra m s 
d a ily . a s 2  d iv id e d  d o ses o r a  s in g le  d a ily  d o se ; u p  to  
8 0 0 m ic ro g ia m s tv v ice  d a ily  m a y  b e  g iv e n  ư  n e c e ssa ry . 
P a tie n ts  fo r w h o m  b u d e so n id e  fro m  a p re ssu rise d  in h a le r o r 
d ry  p o vvd e r fo rm u la tio n  is  u n sa tis fa c to ry  m a y  u se  a 
n e b u lise d  s o lu tio n . T h e  u s u a l s ta rtin g  d o se  w h e n  a sth m a  is  
se v e re , o r w h íle  re d u d n g  o r sto p p in g  o ra l c o rtic o s te ro id s , is  
1 to  2 m g  in h a le d  tv v ice  d a ily . T h is  m ay  b e in cre a se d  ư  
a sth m a  is  v e ry  s e v e re . M a in te n a n c e  d o ses a re  0 .5  to  1 m g 
in h a le d  tw ic e  d a ily .

B u d e so n id e  is  u se d  in tra n a sa U y  fo r th e  p ro p h y la x is  an d  
tre a tm e n t o f r h ìn it ìs  (p . 6 1 2 .1 ). ỉn  th e  U K , tw o  n a sa l sp ra y  
p re p a ra tio n s  a re  a v a ila b le , o n e  c o n ta in in g  lO O m ia o g ra m s 
p e r m e te re d  s p ra y , a n d  o n e  c o n ta in in g  6 4  m ic ro g ra m s p e r 
m e te re d  sp ra y . T h e  in it ia l re co m m e n d e d  do se is  e lth e r 2 
sp ra y s  in to  e a ch  n o s tr il o n ce  d a ìly  in  th e  m o m in g , o r 1 sp ra y  
in to  e a c h  n o s tr il tw ic e  d a ily . T b is  m a y  b e  su b se q u e n tly  
re d u c e d  to  1 s p ra y  in to  e a c h  n o s ĩr il o n ce  d a ily ; ơ e a tm e n t 
c a n  b e c o n tin u e d  fo r u p  to  3 m o n th s . In  th e  U S A , a  n a sa l 
sp ra y  d e liv e rin g  3 2  m ic ro g ra in s  o f b u d e so n id e  p e r a c tu a tio n  
ũ  a v a ila b le . T h e  re co m m e n d e d  iọ it ia l d o se is  1 sp ra y  in to  
e a c h  n o s tr il o n ce  d a ily , ìn c re a s in g  a s n e c e ssa ry  u p  to  a 
m a x im u m  o f 4  sp ra y s  in  e a c h  n o s tr il o n ce  d a ily . T h e  dose 
sh o u ld  th e n  b e  re d u c e d  to  th e  lo v v e st e ữ e c tiv e  dose th a t 
m a in ta in s  c o n tro l o ỉ sy m p to m s.

B u d e so n id e  is  a lso  u se d  a s a  n a sa l sp ra y  in  th e  
m an a g e m e n t o ( n a s a l p o ly p s  (p . 1 6 0 8 .2 ). in  th e  U K , 1 
sp ra y  (c o n ta in ỉn g  6 4  o r lO O m ic ro g ra m s, a s a b o v e ) is  g iv e n  
in to  e a ch  n o s tr il rv v ic e  d a ily  fo r u p  to  3 m o n th s . A s a n

a lte m a tiv e , so m e  p re p a ra tio n s  c o n ta in ỉn g  d o ses o í 6 4 m ic r-  
o g ram s m a y  b e  g iv e n  a s 2  sp ra y s  in to  e a ch  n o s tr il o n ce  d a ily .

L o c a U y -a c tin g  ío rm u la tio n s  o í b u d e so n id e  a re  tise d  in  
th e  m an a g e m e n t o f in íla m m a to r y  b o w e l d ỉs e a s e  (se e  
b e lo v v ). In  m ild  to  m o d e ra te  C ro h n 's  d ise a se  a S e c tỉn g  th e  
ile u m  o r a sc e n d in g  c o lo n  it  is  g iv e n  o ra lly  a s m o d ih ed - 
re le a se  c a p su le s  In te n d e d  ío r  a  to p ic a l e ffe a  o n  th e  
g a s ư o in te s tin a l tra c t . T h e  re co m m e n d e d  d o se is  9 m g  d a ily  
ỉo r  a c tív e  d ise a se . as e ith e r  a  s in g le  d o sé  b e ío re  b re a k la s t o r 
in  3 d iv id e d  d o ses a b o u t 3 0  m in u te s  b e ỉo re  m e a ls , 
d e p e n d in g  o n  th e  p re p a ra tìo n . T re a tm e n t is  g iv e n  fo i n p  to  8  

v rẽ e k s , a n d  th e  d o sag e sh o u ld  b e  re d u c e d  2  to  4  w e e k s 
b e ío re  d is c o n tin u in g  th e ra p y . F o r le c u r r in g  ep iso d es o f 
a c tìv e  C ro h n 's  d ise a se , a n  8 -w e e k  c o u ise  m a y  b e  re p e a te d . 
A íte r  a n  8 -w e e k  c o u rse  ỉo r  a c tiv e  d ise a se , b u d e so n id e  6  m g 
o n ce  d a ìỉy  is  re co m m e n d e d  (o r m a in te n a n c e  o f d in ic a l 
re m is s io n , fo r  u p  to  3 m o n th s ; th e re a ỉte r, d o ses a re  ta p e re d  
a n d  th e ra p y  sto p p e d , a s c o n tin u e d  tre a tm e n t h a s  n o t sh o tv n  
s u b s ta n tìa l c lin ic a l b e n e ũ L  T h e re  is  so m e a b so rp tio n  o f 
b u d e so n id e  b o m  th e  g a s tro in te s tỉn a ỉ t r a c t  a n d  th e  d o se 
m a y  n e e d  to  b e  re d u c e d  in  p a tie n ts  w ith  h e p a tic  
im p a ũ m e n t e s p e d a lly  th o se  w ith  d rrh o s is  (se e  a lso  H e p a tic  
Im p a iim e n t, p . 1 6 2 6 .2 ). U lc e ra tiv e  c o litis  a S e c tin g  th e  
re c tiu n  a n d  sig m o id  c o lo n  m a y  b e  tre a te d  lo c a lly  w ith  
b u d e so n id e . A  re te n tío n  e n e m a  p ro v id in g  a d o se  o f 2 m g  in  
1 00  m L  is  g iv e n  d a ily  a t b e d tũ n e  fo r 4  vve e k s, w h ic h  m a y  be 
e x te n d e d  to  8  w e e k s if  th e  p a tie n t is  n o t in  re m iss io n  a fte r 
th e  ũ iit ia ỉ 4 -w e e k  c o u rse . A lte m a tìv e ly , a  re c ta l fo am  c a n  b e  
u se d  in  a  d o se  o ỉ 2 m g o n ce  d a ily , u s u a lly  fo r 6  to  8  w e e k s . 
T h e  d o se m a y  b e  g iv e n  in  th e  m o m in g  o r th e  e v e n in g , b u t 
ơ e a tm e n t is  m o re  c ữ e c tiv e  ư  th e  b o w e l is  e m p tie đ  b e to re  a 
d o se  is  g iv e n .

L o c a lly -a c tin g  ío rm u la n o n s  o f b u d e so n iđ e  a re  a lso  u se d  
in  th e  m an a g e m e n t o ỉ c o lla g e n o u s  c o llt is  (se e  M ic ro - 
sc o p ic  C o lit is , p . 1 6 2 6 .1 ). I t  is  g iv e n  o ra lly  a s m od i& ed- 
re le a se  c a p su le s  in  a  d o se  o f 3 m g th re e  tim e s d a ily  fo r u p  to  
8  w e e k s . T h e  d o sag e sh o u ld  b e re d u c e d  g ra d u a lỉy  d u rin g  th e  
la s t 2  w e e k s o f th e ra p y .

A  v is c o u s  o ta l ío rm u la tio n  o f b u d e so n id e  is  u n d e r 
in v e s tig a tio n  fo r th e  lo c a l ư e a tm e n t o f e o s in o p h illc  
o e s o p h a g it is  (p . 1 8 0 7 .1 ).

B u d e so n id e  is  u se d  to p ic a lly  ìn  th e  tre a tm e n t o f v a rio u s  
s k in  d is o rd e r s , a s a c re a m , lo tío n , o r o in tm e n t c o n ta in in g
0 .0 2 5 % . F o r re c o m m e n d a tío n s c o n c e m in g  th e  c o rre c t u se  
o f c o rtìc o s te ro id s  o n  th e  s k in , a n d  a  ro u g h  g u id e  to  th e  
d in ic a l p o te n d e s o f to p ic a l c o rd c o ste ro id s , se e  p . 1 5 9 9 .2 .

P o r d o ses u se d  in  c h ild re n , in d u d in g  th e  u se  o ỉ 
b u d e so n id e  in  c h ild h o o d  c ro u p , see  b e lo vv .

G e n e ra l re v ie w s .
1. Brogdcn RN. McTavish D. Budeỉonide: an updaied review oi its 

phaimacological properties. and dierapeudc efficacy in aỉtbma and 
rhinitis. Orũst 1942; 44ỉ 175-407 and 1012.
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dỉsorders. Drugỉ 2000; 60: 1 141-78.
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A d m in is tra tio n . MHA1ADONAL ROUTĨ. O n e  s tu d y  in  6  c h il-  
d re n  ag ed  u p  to  3 0  m o n th s fo u n d  th a t a b o u t 7 5 %  o ỉ th e  
n o m in a l d o se  o ỉ n e b u lis e d  b u d e so n id e  w a s d ep o sited  in  
th e  n e b u lis e r S ystem , 1 w h ile  a  s tu d y  in  1 26  o ld e r c h ild re n  
ín d ic a te d  th a t m a in te n a n c e  d o ses o f b u d e so n íd e  c o u ld  be 
h a lv e d  w h e n  th e  d o se  w a s g iv e n  b y  d ry  p o w d e r in h a le r 
ra th e r th a n  n e b u lis e r, v v ith o u t a n y  lo ss  o f a sth m a  c o n ơ o l. 2 

A lth o u g h  o ro p h a ry n g e a l d e p o sitio n  is  th o u g h t to  p la y  a 
ro le  in  th e  sy s te m ic  e ííe c ts  o f in h a le d  c o rtic o s te ro id s , 
a n o th e r s tu d y 1 in d ic a te d  th a t o n ly  a b o u t 2 0 %  o f th e  sy s- 
te m ic a lly  a v a ila b le  d ru g  a p p e are d  to  b e  d e riv e d  b o m  o ro - 
p h a ry n g e a l d e p o sitio n  a íte r  in h a la tio n  b o m  a  d ry  p o vvd er 
in h a le r .

T h e re  is  e v id e n c e  th a t th e  tim in g  o f in h a le d  th e ra p y  
m ig h t in A u e n ce  so m e sy s te m ic  e ííe c ts . A  stu d y 4 in  c h ild re n  
v v ith  m ild  a sth m a  fo u n d  th a t 8 0 0  m ic ro g ra m s o f b u d e so n id e  
in h a le d  in  th e  m o m in g  h a d  le ss  e ffe a  o n  m e asu re m e n ts o f 
sh o rt- te rm  g ro w th  a n d  c o lla g e n  tu m o v e r th a n  In h a la tio n  o f 
4 0 0  m ic ro g ra m s tv v ice  d a ily .

1. Carỉsen KCL, a  aL How m udi nebuỉỉsed budesonide reaches iníaats and 
toddlers? Ardt Dừ Oứĩd 1992; 67:1077-9.

2. Agertoft L, Pedenen s. Importance of the ỉnhaladon dcvice on the eíĩect 
oỉ budesooỉde. Á nh Dừ Otìlđ 1993; 69: ỉ 30-3.

3. Pedersen s . rt al. The in&uence oỉ onỉỉy deposited budesonide on ihe 
systemic avaỉỉabUỉty QỈ budesonỉde after ỉnhaỉatíon from a Tuibuhaler. 
B rJơ in  PhamuKOỈ 1993; 36; 211-14.

4. Heuck c tí  ai. Adverse eữects oỉ ỉnbaỉed budesonỉde (SOOmicrograms) 
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A d m in is tra tio n  in  c h ild re n . B u d e so n ỉd e  is  u se d  b y  in h a la -  
tio n  in  th e  m an a g e m e n t o f a s th m a  in  c h ild re n . U s in g  a  
m e te re d -d o se  a e ro so l, c h ild re n  ag ed  b o m  2  to  1 2  y e a rs  o ld  
m a y  b e  g iv e n  2 0 0  to  8 0 0  m iơ o g ra m s d a ily , in  d iv id e d  
d o se s. A  d ry  p o w d e r in h a le r , w h ic h  is  b re a th -a c tu a te d , 
m a y  b e  u se d  in  c h ild re n  ag ed  5 y e a rs  a n d  o ld e r in  d o ses o ỉ 
2 0 0  to  8 0 0  m ic ro g ra m s d a iỉy  in  2  d iv id e d  d o se s. D a ily  
d o se s o f u p  to  4 0 0  m ic ro g ra m s m a y  b e  g iv e n  a s a  s in g le  
d a ily  d o se . ữ  th e se  m e th o d s o f d e liv e ry  a re  u n s a tís ía a o ry ,

a  n e b u lise d  so lu tio n  m a y  b e  u se d . F o r c h ild re n  b e tw e e n  3 
m o n th s an d  1 2  y e a rs  o ỉ ag e , a n  in it ỉa l do se o i 0 .5  to  1 m g 
tw íc e  d a ily  m ay  b e  g iv e n . T h e  m a in te n a n c e  d o se  is  u s u a lly  
2 5 0  to  500  m ic ro g ra m s tw ic e  d a ily , b u t a d o se  o í 2 5 0 m ie r-  
o g ram s o n ce  d a ily  m a y  b e a d e q u a te .

B u đ e so n id e  is  a lso  g iv e n  b y  in h a la tio n  a s a  n e b n lỉse d  
s o lu tio n  in  th e  m a n a g e m e n t o ỉ c h ild h o o d  c ro u p  
(p . 1 6 0 3 .3 ). U ie  u s u a l do se is  2 m g , a s a  s in g le  ĩn h a le d  
d ose o r as 2  d o ses o f 1 m g g iv e n  3 0  m in u te s  a p a rt.

B u d e so n id e  m a y  b e  u se d  in tra n a s a lly  in  th e  p ro p h y la x is  
a n d  tre a tm e n t o l a lỉe rg ic  r h ln lt is  in  c h ild re n  ag e d  6  y e a rs  
a n d  o ld e r. h i th e  U K , a  n a sa l sp ra y  e o n ta in in g  6 4 m ic r-  
o g ram s p e r m e te re d  sp ra y  m a y  b e  u se d  in  s ú n ila r  d o ses to  
th o se  u sed  in  a d u lts  (se e  U se s a n d  A d m in is tra tio n , a b o v e ). 
In  th e  U S A , th e  re co m m e n d e d  in it ia l d o se  o f a  sp ra y  
d e liv e rin g  3 2  m ic ro g ra m s p e r á c tu a tio n  i ỉ  1 s p ra y  in to  e a ch  
n o s tr il o n ce  d a ily , in c re a s in g  a s n e c e ssa ry  to  a  m a x im u m  oỉ 
2  sp ra y s in to  e a ch  n o s tr il o n ce  d a ily . T h e  d o se sh o u ld  th e n  
b e re d u ce d  to  th e  lo v ire st e ã e c tiv e  d ose th a t m a in ta in s 
c o n ơ o l o f sy m p to tn s.

In  th e  U K , a  n a s a l sp ra y  c o n ta in in g  6 4 m ic ro g ra in s  p e t 
m e te re d  sp ra y  m a y  a lso  b e g iv e n  in  s im ila r d o ses to  th o se  
u se d  in  a d u lts  (se e  U se s a n d  A d m in ỉs tra tio n , a b o v e ) fo r th e  
m an ag em en t o ỉ n a s a l p o ly p s  in  c h ild re n  aged  6  y e a rs  an d  
o ld e r.

A s th m a . C o rtic o s te ro id s  a n d  b e ta 2-a d re n o ce p to r a g o n ists 
(o rm  th e  co m e rsto n e  o f th e  m an ã g e m e n t o i a sth m a  (se e  
p . 1 6 0 0 .3 ).

R e íe re n c e s to  th e  u se  o f b u d e so n id e  in  a sth m a . 1' 7 It s  u se  
a s a  S xe d -d o se  c o m b in a tio n  w ith  ỉo rm o te ro l h a s  a lso  b e e n  
rc v ie w e d . * '10

1. Baker JW, tí a i K muỉtỉpỉe-dosỉng, pỉacebo-eontroQed study oí 
budesonide inhaUtỉon suspensioa gỉven once or twice daíỉy ỈOĨ 
treatment oỉ persistent asthma in young chỉldren and ỉn&nts. Pedùtria 
1999; 103: 414-21.

2. The Childhood Asthma Management Program Research Group. Long’ 
term eổects oí budesonide or nedocromỉỉ ỉn dtiỉdren wỉth asthma. N
£n$ỉ J Med 2000; 343: 1054-63.

3. Leílein JG. tí aL Nebuỉỉzed budesooỉde ỉnhalatíon suspensỉon compared 
wỉth cromoỉyn sodium nebuỉỉxer soỉutíon ĨOỈ asthma in young chỉỉdren: 
resuhs oi a randomỉxed outcomes trỉaỉ. Ptítiaơừs 2002; 109:866-72.

4. Pauweỉs RA. tí al. Earỉy ỉcterventỉũn wỉth budesonide ỉn mild persistent 
asthma: a randomised, doubỉe-bỉỉnd triaL Lartctí 2003; 341: 1071-6.

5. FỉtzGeiald JM. tí  ai. Ooublỉng the dose of budesonỉde versus 
maintenance treatment ỉn asthma exacerbatíons. Thorax 2004; 99: 
550-6.

6. Berger WH. ff ai. Saíety oỉ budesonỉde inbaỉatíon suspenslon in inỉants 
aged six to nveỉve months wỉth mỉld to moderate persỉstem asthma or 
recuxreni wheezc. J Ptdiứtr 2005; 146: 91-5.

7. Berger WE. Budesonide ỉnhaỉatíon suspension ỉòr the treatment oỉ 
asthma in inỉants and chlỉdren. Drugs 2005; 69: 1973-89.

8. Goỉdsnỉth DR. Keatíng GM. Budesonide/ỉocmoterol: a review of its use 
ỉn asthma. Drugs 2004; 64: 1997-1618.

9. McCormack PL. Lyseng-vvuiiamson KA. Budesonide/fotmoteroỉ: a 
revỉew its use as maintenance and reliever ỉnhalatíon therapy ỉn 
asthma. Drugs 2007; 67: 2407-31.

10. Lyseng-WiQỉamson KA. Slmpson D. Budesonỉde/lonnoteroỉ prcssurized 
metered-dose ỉnhaỉer. Drugs 2008; 68: 1855-64.

c h ro n k  o b s tru c tiv e  p u b n o n a ry  d is e o s e . In h a le d  c o rtico s- 
te ro id s  m ay  b e u se d  in  c h ro n ic  o b s tru c tiv e  p u ỉm o n a ry  d is- 
e a se  (see  p . 1 6 0 3 .1 ). T h e  u se  o f a  fixe d -d o se  c o m b in a tío n  
o f b u d e so n id e  a n d  fo tm o te ro l h a s  b e e n  re v ie w e d .u

1. Reynolds NA. tí a i Budesonỉde/ỉormoterol: in chionỉc obstructỉve 
puỉmonary dỉsease. Drugs 2004:64: 431-41.

2. Lyseng’WiIỉỉamson KA. Budesonide/formoterol pressurỉxed metered- 
dose inhaỉer \n chronic obstructive pxilmonary dỉseasc. Drup 2009; 69: 
1459-70.

C y s tic  B b ro s is . C y s tic  h b ro sis (p . 1 7 7 .2 ) is  a sso d a te d  vy ith  
b ro n c h ia l h y p e r-re sp o n s iv e n e ss ; a  sm a ll s tu d y 1 h a s su g - 
g e stcd  th a t in h a la tio n  o f b u d e so n ỉd e  1 .6  m g  d a ily  fo r 6  

w e e k s im p ro ve s h y p e r-re sp o n s iv e n e ss  s lig h tly  a n d  le a d s to  
im p ro ve m e n t in  co u g h  an d  d y sp n o e a . A  la rg e r stu d y 2 o f 
b u d e so n id e  g iv cn  fo r tw o  su c c e s s iv e  3 -m o n th  n e a tm e n t 
p e rio d s fo u n d  im p ro v e d  h y p e r-re sp o n siv e n e ss  a n d  a tre n d  
to w a rd s s lo v v e r d e c lln e  in  lu n g  íu n c tio n . 

ỉ . Van Haren EHJ, tí ai. The eííects oí the ỉnhaied conicosteroid budesonide 
on lung íunction aod bronchial hyperresponsỉveness in aduỉt patients 
with cystic ũbrosis. Respử Med 1995; 89:209-14.

2. Bisgaard K ,ita ỉ. Coniroỉỉed trial oí inhaled budesonide ìn paúentỉ wỉth 
cystic Sbrosú and chronỉc bronchopulmonary Pseudomonas aeruginosa 
iníecrion. Am J  Respir Crừ Can M edl 997; 156: ỉ ỉ 90-6.

ln fla m m a to ry  b o w e l d is e a s e . B u d e so n id e  h a s  b e e n  g iv e n  
a s a n  en e m a  fo r th e  tie a tm e n t o f d is ta l u lc e ra tiv e  c o lit is , 
in  v v h ic h  c o n te x t its  p o te n c y  a n d  lo w  sy s te m ic  a v a ila b ility  
a re  a d va n ta g e o u s . 1 A  re c ta l ỉo a m  h a s a lso  b e e n  d e ve lo p e d , 
w h ic h  m ay  b e  e a s ie r to  u se , a n d  re ta in  in  th e  b o w e l, th a n  
a n  en e m a . 2 B u d e so n id e  is  a v a ila b le  as a  m o d lỄ e d -re le a se  
o ra l d osage fo rm  ío r  th e  m an a g e m e n t o f a c tiv e  C ro h n 's  
d ise a se . 1-3 B e a l- re le a se  p re p a ra d o n s o f b u d e so n id e  h a v e  
b e e n  in d ic a te d  a s f irs t - lin e  th e ra p y  in  th e  a e a tm e n t o ỉ 
m ild  to  m o d e ra te  ile a l a n d  rìg h t-s id e d  c o lo n ic  C ro h n 's  d is- 
e a se .*  S y s te m a tic  re v ie w 5 h a s su g g ested  th a t it  is  s lig h tly  
le ss  e tte c tív e  th a n  c o n v e n tio n a l c o rtic o s te ro id  th e ra p y , b u t 
is  a sso d a te d  v v ith  fe w e r a d v e rse  e íỉe c ts . B u d e so n id e  h a s 
a lso  b een  e H e c tiv e  in  d e la y in g  re la p se  in  q u ie sc e n t d is- 
e a se .4^ H o v v e v e r, th e  b e n e ả t a p p e a rs to  b e  sh o rt- te rm  {3  
m o n th s )4 a n d  it  h a s  b e e n  c o n d u d e d  th a t o ra l m o d ih e d - 
re le a se  b u d e so n id e  is  n o t e ííe c t iv e  in  lo n g -té rm  ( 1 2

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. vili)The Symbol t  denotes a preparation no longer actively marketed
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m o n th s ) m a in te n a n c e  o ỉ re rm ss io n > ,  S im ila r ìy , o ra ỉ b u d - 
e so n id e  w a s  in e ffe c tiv e  in  p ic v e n tín g  p o sto p e ra tív e  re c u r-  
re n c e  a fte r resection  fo r  C ro h n 'ỉ d ise a se . 10

F o r  a  đ is c u s á o n  o i  in A a m m a to ry  b o vve l d ise a se , sce  
p . 1 8 0 8 .3 .

1. Spencer CM. McTavtih D. Budesooide; a ieview of ÌB pharaucological 
propertỉes ỀDậ tberapeutic d ữ a cy  in inAammiiory bowel dỉsease. Drugs 
1993;50:854-72

2  Gross V. tí ạL Budesonide ỉocm vetsus budesonỉde enema in aciỉve 
uỉceiađve proctitls and proaarigmoỉđỉiis. Aiim atí Pkarmacoi Ther 2006; 
23: 303-12.

3. McKeage K  Goa KL. Budesonide (Bniocoĩt EC capsuks); a revtew 0( its 
thenpeutỉc use in the management of active Crohn'5 dlsease in aduỉts. 
Drup 2002: 62: 2263-82.

4. Uchtenstdn GR, tí ai. American Gostroenterologỉaỉ AssocUtion 
Instỉtute međical posỉdon sutement on corticosteroids. bnraunomodu* 
lators. and ỉnũbdmab in Inílammaiory boweỉ đisease. Gastroenuroiogy 
2006; 130: 933-9. Aỉso avaiỉabk atỉ brtp://downlaad-joumals. 
el5evierhealth.com/pdfs/jounials/0016-508 5/PIĨS0016508506000734. 
pdf (accessed 22/09/06)

5. SeowCKr tí  ai. Budesonide for inductíon oí mnission ỉn Crohn‘sdỉsease. 
Avaỉlabỉe ỉn The Cochrane Database oí Systematic Reviews; teue 3. 
Chichester John WUey; 2008 (acccssed 22/08/08).

6. Greenberg GR, tí ai. Oral budesonide u  mainienance treaunent íor 
Crohn's disease: a placebo-comrolled dose-rangỉng siuđy. Gastroemer- 
oiogy 1996; 110: 45-51.

7. Ldfberg K  tí aỉ. Budesonide proỉongs time IO relapsr in íleal and 
iỉeocaecal Crohn's disease: a placebo commlled one ycar study. GUI 
1996; 39: 82-6.

8. Gross V. tí ai. Low dose oral pH modiHed release budesonide for 
maintenance of ỉteroid induced remỉssion in Crohn's dỉsease. Gut 1998; 
42:493-4.

9. Benchỉmoỉ EL tí ai. Budesonide for maintenance of remission in Crohn's 
đisease. AvaUable in The Cochnne Database of Systematic Revíew$; 
Issue 1. Chichesien John Wiley; 2009 (accessed 12/03/10).

10. Heỉlers G, tí ai. Oral budesonide íor prevenùon oí postsurgỉcal 
recurrence In Crohn‘s disease. Gasữoenurology 1999; 116: 294-300.

M k ro s c o p ỉc  c o tH ỉs . B u d e so n id e  h a s  b e e n  stu d ie d  in  che 
tre a tm e n t o í  m ic ro sc o p ic  c o lit ìs  (p . 1 8 1 1 .1 ). I t  h a s b een  
u se d  in  a  fe w  s m a ll c o n tro lle d  s tu d ie s 1' 5 o ỉ th e  m an ag e- 
m e n t o f co Q ag en o u s c o lit is . T re a tm e n t c o u rse s  g iv e n  o ra lly  
ỉo r  6  o r 8  w e e k s w e re  ỉo u n d  to  ũ n p ro v e  sym p to m s an d  
h is to lo g y , a n d  th e  s h o rt- te n n  b e n e fits  h a v e  b e e n  co n - 
fin n e d  b y  m e ta -a n a ly s is ,‘  a lth o u g h  h ig h  ra te s  o i  re la p se  
a fte r sto p p in g  tre a tm e n t h a v e  b e e n  re p o rte d . 1-5 T re a tm e n t 
fo r u p  to  6  m o n th s h a s b e e n  re p o n e d  to  m a in ta in  re m is- 
ã o n , 7-4 b u t th e  r is k  o f re la p se  is  s t ill h ig h  a íte r th e ra p y  is  
sto p p e d .*

O ra i b u d e so n id e  h a s a ỉso  b een  s tu d ie d  w ith  so m e  success 
in  a  s m a il n u m b e r o f p a tie n ts  w ith  ly m p h o c y tic  c o lit is .’

1. Baert F, tí a l Budesonide ỉn coỉlagenous coỉỉtis: a double-blind placebo- 
controlled trial with hỉstologỉc íolk)w-up. Gastrvơutrology 2002' 122:20- 
5

2  MiehUce s, tí ai. Budesonide ưeatment for colỉagenous coỉỉtís: a 
randomỉxed. double-bỉind. placebo-controỉled, multicenter triaỉ. GatíTO’ 
atíavềoỊỷ 2002' 123: 978-84.

3. Bondentp OK» tí  at. Budesonide treatmem of coỉỉagenous coíỉtís: a 
randomised. double bỉind. pỉacebo controUed ưial with morphometric 
anaỉyãs. Gui 2003; 52: 248-51.

4. Madỉsdi A. tí ai. Oraỉ budesonỉde iherapy improves quality oí Uỉe in 
patỉents with coỉlagenous colids. ỉní J Coỉortetal Dừ 2005; 20: 312-16.

5. Mỉehlke s, tí al. Long-term ỉollow-up oỉ coỉlagenous colitis aỉter 
■ ỉnducrion of dỉnical remisàoa mth budesooide. Alimcnt Pharmaai Ther

2005; 22: 1115-19.
6. Peyen B. tí ai. Meta-anaỉysis: budesonide treaanent íor coììagenous 

coỉitỉs. Atimeat Pharmaeoì Tha 2004; 20: 745-9.
7. MỉehBee % tí ai. Oral biKksaoỉde ỉor maỉmenance ưeaunem of 

coĐagenous coỉỉtis: a randomỉxed, doubỉe-bỉỉnd, ptacetKhcontrolled ữiaL 
Gastroatíeroìagy 2008; 139: 1510-16.

8. Bonderup OK. tí ai. Long-term budesonỉde ưeatment of colỉagenous 
coỉỉds: ỉ  ĩandomỉsed. double*bUnd placebo-coniroiled triaỉ. Gut 2009; 
58: 68-72.

9. MiehDce s ,tía L  Budesonỉde is eBectìve in treaúng ỉymphocyùc colỉtís: a 
randomised doubỉe-bỉỉnd placebo-CDntroned study. Gastrọenteroiogy 
2009; 136:2092-2100.

Adverse Eữects, Treatment, Wỉthdrawal, and 
Precautions
A s  ío r  c o rtic o s te ro id s  in  g e n e ra l (se e  p . 1 6 1 5 .3 . p . 1 6 1 8 .1 . 
a n d  p . 1 6 1 8 .3 , re s p e c ú v e ly ).

In h a la t io n  o ỉh ig h  d o ses o í b u d e so n id e  is  a sso d a te d  w ith  
so m e  a d re n a i su p p re ss io n . S ystem ìc  a b so rp tìo n  m a y  lo llo w  
n a s a l u se , p a rt ic u ỉa r ly  a fte r h ig h  d o ses o r p ro lo n g e d  
tre a tm e n t T h e  d o se  o ỉ o ra i b u d e so n id e  m a y  n e e d  to  be 
re d u c e d  in  h e p a tic  im p a ứ m e n t.

w h e n  a p p lie d  to p ic a lỉy , p a r t ic u la iiy  to  la rg e  a re a s , w h e n  
th e  s k in  is b ro k e n , o r u n d e r o c d u ỉiv e  d re s s in g s , o r tv h e n  
g iv e n  in tra n a s a lly , c o rtic o s te ro id s  m a y  b e  ab so rb ed  in  
s u ffid e n t a m o u n ts  to  c a u se  sy s te m ic  e ííe c ts .

R e v ie w s .
1. Christenssoa c . t i  ai. s .le ĩy  oí ỉnh«Jed budesonide: diũicai 

manưesatiaiu ai synemic cortìconcroid-related adveue rfftcu. OruỊ 
SaỊtty 2008; 31; 965-88.

E ffe c h  o n  r iw  b o n e s . F o r m e n tìo n  o i  th e  e ffe c ts o í in h a le d  
b u d e so n id e  o n  m a rk e rs  o ỉ  c o lla g e n  tu m o v e r a n d  b o n e 
d e n s ity  in  a s th m a tìc  c h ild re n , se e  u n d e r A d v e rse  E H e c ts oi 
B e d o m e ta so n e , p . 1 6 2 2 .2 . F o r th e  su g g e stio n  th a t in h a la -  
d o n  o n c e -d a ily  in  th e  m o m in g  m a y  h a v e  le s s  m a rke d  
e ổ e c ts  o n  g ro w th  a n d  c o lla g e n  tu m o v e r th a n  tw ic e -d a ily  
in h a la t ío n . se e  A d m in is tra tio n , p . 1 6 2 5 .2 .

E ffe d s  on the n e rv o u s  S y s te m . P s y c h o tic  b e h a v io u r h a s 
be e n  re p o rte d  a fte r u se  o f in h a le d  b u d e so n id e . 1' 5 

1. Lnvis LD, Cochranc GM. Psycbods in i  dilld Inhallng budesonide. Lartctt 
1983; U; 634.

2  Meyboom RHB, de Graữ-Breederveld H. Budesonide and psychỉc sỉde 
effeos. A m  ỉnỉtrn Mnt 1988; 109: 683.

3. Connett G, Lenney w . Inhaled budesonỉde and behaviounl 
dỉsturbances. Lanctí 1991; 338: 634-5.

H e p a tic  h n p a irm e n t. In  a  s tu d y ' o f p a tie n ts  w ith  p rim a ry  
b ilia ry  ó rrh o s is  th e  d e a n m c e  o i  o ra l b u d e so n id e  w a s sig - 
n iẼ c a n tly  re d u c e d  Ũ1 th o se  v v ith  c ir rh o s is  (sta g e  IV ) co m - 
p a re d  w ith  m ild e r d ise a se  (sta g e  I/ B ) . E le v a te d  b u d e so n id e  
c o n c e n tra tio n s  w e re  s u ffid e n t to  su p p re ss c o rtis o l p ro d u c- 
tio n , a n d  b e lie v e d  to  b e  a sso d a te d  v v ith  th e  d e v e lo p m e n t 
o í p o rta l v e in  th ro m b o sis in  2  d rrh o t ic  p a tie n ts .

1. HempAỉng w, tí ai, Pbarmacokỉneùa and pharmacođynamic action oỉ 
budesonỉde in earỉy- and laie-ỉtage primary bỉUary drrhosỉs. Hepatoíogy 
2003; 38: 196-202.

H y p e rs e n s itiv ity . C o n ta a  d e rm a titis  h a s b e e n  re p o rte d  to  
to p ic a l o r in tra n a s a l b u d e so n id e . 1 A n  a n a p h y la a o id  re a c- 
tio n  o c c u rre d  5 m in u te s  a íte r  th e  Đ rst d o se o f o ra l b u d eso - 
n id e  ìn  a  p a tie n t w h o  h a d  p re v io u s ly  re a c te d  in  a s im ila r 
w a y  to  m e sa la z in e . 2

1. Q u intilian i R . H ypersensìiivity and adversc reaaiưns associated w ith the 
use o í newer ìntninasal cnrticosteroìds ỉor allergic rb inú is. Curr Ther Rts 
1996; 57: 478-88.

2  Heeringa M. tí ai. Anaphylactỉc-iike reaaion associated wiih oral 
budesonide. BMJ 2000; 321: 927.

P o rp h y ría . T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ria . co m - 
p ile d  b y  th e  N o rvv e g ia n  P o rp h y ria  C e n tre  (N A P O S ) an d  
th e  P o rp h y ria  C e n tre  S vve d e n , c la s s ifie s  b u d e so n id e  a s 
p ro b a b ly  n o t p o rp h y rin o g e n ic  it  m ay  b e u se d  a s a d ro g  o f 
ftrs t c h o ic e  a n d  n o  p re c a u tio n s  a re  n e e d e d .'

1. The Drug Daubase for Acuỉe Porphyria. Available au hnp://www. 
dnjg5*pon>hyria.org (accessed 17/10/11)

Interactíons
T h e  in te ra c tio n s  o f e o rtic o s te ro id s  in  g e n e ra l a re  d e sc rib e d  
o n  p . 1 6 1 9 .3 .

Pharmacokinetics
F o r a b r ie l o u tlin e  o t th e  p h a im a c o k in e tic s  o f c o rtic o s te r-  
o id s , se e  p . 1 6 2 0 .3 . B u d e so n id e  i ỉ  ra p id ly  a n d  a lm o st 
c o m p le te ly  ab so rb ed  a h e r o ra l a d m in is tra ú o n , b u t h a s p o o r 
sy s te m ic  a v a ila b ility  (a b o u t 1 0 % ) d u e  to  e x te n s iv e  h ra -p a ss  
m e ta b o llsm  in  th e  liv e r , tn a in ly  b y  th e  c y to c h ro m e  P 4 5 0  
iso e n zy m e  C Y P 3 A 4 . T h e  m a jo r m e ta b o lite s , 6 - ịỉ-h y d ro -  
x y b u d e so n id e  an d  1 6 -a -h y d ro x y p re d n iso lo n e  h a  v e  le ss  
th a n  1 %  o f th e  g lu c o c o rtic o id  a c t iv ity  o í u n ch a n g e d  
b u d e so n id e . B u d e so n id e  is  re p o n e d  to  h a v e  a te m ú n a ỉ h a lf-  
liỉe  o f a b o u t 2 to  4  h o u rs .
G e n e ra l re íe re n c e s .

1. Donneỉly R. Seaie Jp. Ginicaỉ pharmacotínetỉa oỉ inhalcd budesonỉde. 
ơin Pharmacokintí 2001; 40: 427-40.

2. Bdsbãcker s, Anderson T. Pharmacokỉneiics oi budesonide (Emocon* 
EC) capsules for Crohn'ỉ disease. Oin Pharmocokìne1 2004; 43: 803-21.

3. Kraỉt WK. tí  ai. The pharmacokineĩlcs of nebulixed nanocrysia] 
budesonỉde suspenáon in heaỉthy voỉunteers. J ơin Pharmaaỉ 2004; 44: 
67-72.

4. MhelntỊ s , tí aL Equivaỉem lung depoãtioo oí budesonide in vivo: a 
comparison of đry powder inhalen usỉng a pharmacokỉnetic method; Br 
J ơ in  Pharmaeol 2005; 59: 167-73.

P r e p a r a t io n s

P ro p rie ia ry  P re p a ra lio n i (d e ta ilỉ a re  g iven  in  V o lu m e  B )

S in g le -iiig re d ian t PrBporo tio ru . Arg.: A e ro ve n t: A e ro v ia l; A ir-  
b u d e t; B u d e so n ; B u d ezo n iL‘ C u terab  E n to c o rt E xu d ro l-B u d e ; 
H yp erso l B ; In ũ am m id e ; In ũ ip lu s t ; N astizo l H id ro sp ra y ; N eu- 
rn o co rt' N e u m o trx ' P ro e txo n id e ; P u lm o  L iso ũ a m ; R in o -B ; S p ir- 
o co rt; AustrấL: B u d am ax; E n to co n ; P u lm ic o n ; R h in o c o rt; Auỉ-  
trũi: B u d e n o b ro n ch ; B u d ia ir; B u d o -san ; Emocoru G io n a ; 
M U Io n id e ; P u lm ic o rc  R h in o c o rt; Bclg.: B u d e n o ỉa lk ; D ocbude- 
so t; E n to co rt; M M on id e; Pn lm irn r t : R h in o b u d e so n id e t;
R h in o c o rt; Braz.: B u d e co rt; B u d ia ir  B u so n id ; E n to c o rt M iílo - 
n id e ; N o e x ; P u lm ic o rt; CaruuC: E n to co rt; P u lm ic o rt; R h ú io c o rt' 
Chile-. A e ro -B u d ; A e ro v ia l A q u a ; A e ro viab  B u d asm a l; B u d en o- 
ta lk ; C le b u d an ; In íla m m id e ; N eu m o co rt; P u lrn ic o rtt; 
R h in o c o rt; R ịn o -B ; China: J i  sh u  ím ữ );  P u lm ic o rt ( e í ịt ĩS ) ; 
R h in o c o rt C z .: B u d e n o ta lk ; B u d ia ũ ; E n to co rt;
G io n a ; M iA o n id ; P u lm a x t; P u lm ic o rt; R h in o c o rt; R ib u s p irt; 
T a ỉe n ; T in k a ũ ; Denrn.: B u d e n o la lk ; E n d o p ro it: E n to co rd ; E n to - 
co rt; G io n a ; In te s tU a lk ; M ỈO on id e ; P u lm ic o rt; R h in o c o rc  R h ứ io - 
s o lt: S p iro co rt; Pin.: B u d e n o la lk ; E n to co rt: N o vo p u lm o n : 
P u lm ic o rt; R h in o c o n ; Fr.: E n to co rt; M U lo n il; M ik ic o rt; N ovo- 
p u lm o n ; P u lm ic o rt; R a lto n ; R h in o c o n ; C e r B u d ap p ; B u d e co rt; 
B u d en o b ro n ch ; B u d e n o ỉa lk ; B u d e st; B u d ia in  E n to co rt; M iflo - 
n id e ; N o vo p u ỉm o n ; P u lm a x t; P u im ico rL ' Gr.: A b e iita n ; A ld eso * 
n it; A rs lc o rt; A sư o cast; A u rid ; A x e lo v e rt; B e y so n lt; B io so n id e ; 
B u d eco L B ud em an  B u d e n ite ; B u d e n o ỉa lk ; B u d e p ro l; B u d e re rv  
B u d e san ; B ud eso d erm ; B u d e so n a l; B u d ia in  B u so n a l; B u te k o n t; 
B u y a m in ; D e d o stry l; D e xa lo ca l; E o la n ; E so n id e ; E tra ĩo n iL ' P a rli-  
done; Ix o r f ; LabetasoL’ L iso b ro n ; L y d e n a l; M iO o n id e ; M in a le rg ; 
N a la to n  O b e ciro l; O b u so n id ; O lto ; O lío so n id e ; o ly s p a l; P im o ỉ- 
ta l; P u lm ic o rt' P u lm iv e r; P u lm ơ van ce ; R e sa ta ; R h in o b ro s; R h i- 
n o sid e ; R ib u sp ìn  R in o ste n  Serb o ; S o n id a l; T a ỉg a n ; T h e ra so n id ' 
U d esogel; u d e so sp ray ; V e lo riu m ; V e ric o rt V e m o rak  V in e co rc

Z e ỉe c o rc  Z ym acten  Z y o la if; Z y tu a l; Hong Xong: B u d e n a ; B u d e- 
n a se ; B u d e n o ỉa lk ; B u taco rt-h  C yco rtid e ; E n to co rt' P u ỉn ú c o rt; 
R h in o c o rt; Hung.: A e ro x ; B u d e n o ỉa llt; B u d eso g en ; E n to co rt; 
M iA o n id e ; N e p litt ; P u im a x t; P u b n ico rt; R h in o c o rt; ỉruHa: 
B u d a te ; B u d eó o rt; B u d e n ase ; B u d e z; B u d ve n c  B u o ve n t D P ; 
D e rin id c  P u lm ic o rt; R h in o c o rt; Inđon.: B u d e n o la lk ; InO arn- 
m id e ; O b u co n ; P u lm ic o rt; R h in o c o rt; IrL: B u d e n o ỉa lk ; B u d e si- 
ta n ; E n to co rt; P u lxn ic o rt; R h in o c o rt; Israel: B u d e so n : B u d ic o rt; 
E n to c o rt; M iĐ o n id e ; N aso co rt; ItaL: A irc o rt; B id ie s ; B o d ỉn e t' 
B o d b c B u d e xa n ; B u d ia in  B u d ln e b ; B u so sed ; D e so n ax; E lu in  
E n to d n  Kesob  M a rx id e ; M iflo ; A tiD o n id e ; P u lm a x a n ; Ra/to m  
R h in o c o rt; S p ũ o c o it X a v in ; Malaysũc. B e so n in ; B u d e co rt; 
B u d e n ase ; B u d e n id e ; B u d ia ir; B u ta e o rt; E lt a ir ; G io n a ; InĐ am - 
m id e+ ; P u lm ic o rt; R h in o c o rt; M e x : A e ro s ia lt; B u d o sa n t; E n to - 
co rt- M iA o n id e ; N u m ark ; P u lm ic o rt: R h in o co rt’  Neth.: B u d en o - 
ỉa lk ; E n to co rt' L a rb e x ; P u lrá c o rt; R h in o c o it; R ib u s p irỷ ; Nonv.: 
E n to co rt; G io n a ; P u lm ic o rt; R h in o c o rt; N Z : B u d e n o co rt; B u ta - 
c o rt; E lt a ir ; E n to co rt; P u lm ic o rt; Phùtpp.: Asaavent;  B ro n e x ; 
B u d e co rt; B u d e n o ta lk ; D e n e co rt; O b u co rt; P rlm a ve n t; PoL: 
B u d e n o ía lk ; B u d e rh in ; B u d la ir; E n to co rt; H o ra co rrỷ ; M iA o n id e ; 
N e p lit; P u lm ic o rt; R h in o c o rt' Ta  te n ; Port: A e ro m ax ; B u d ia in  
B u d o -sa n ; E n to co rt; M itlo n id e ; N eo R in a c tiv e + ; P u lm a x t; 
P u lm ic o rt: Rus.: B e n aco rt (EenaKopT); B e n a rin  (EenapH H ); B ud e- 
n o ía lk  (ByACHoộankK); B u d ia ừ  (E y flK 3H p): C yco rtid e  (UmcopTMA); 
P u lm ic o n  tn y a u m x o p r); Ta te n  (Taộ eH ); S.Afr.: B u d e tlam ;

; E n to co rd ; In tla m m id e ; In fla n a z e ; P u lm ic o rt; R h in o c o rt; Singa- 
; pore: B u d e n o ta lk ; E lta in  E so n id e ; F re n o ly n ; G io n a ; In tla m - 
Ị m id e t; P u lm ico rt; R h in o c o rt: Spain: B u d e n a t; D em otestỷ; 

E n to co rd : In te ỉt ita lk ; M itlo n id e : Neo R in a c tiv e t; N o vo p u lm ; 
O líe x ; P u lm ic o rt: P u lm ic ia n ; R h in o c o n ; R ib u je t; Swed.: Bude- 
n o ta lk ; D e so n ix : E n to co n ; G io n a ; N o vo p u lm o n ; P u lm ico n ; 
R h in o c o n ; Switz.: B u d e n id ; B u d e n o ta lk ; C o rtin a sa l; E n to co rt; 
M itlo n id e ; P u lm ic o n ; R h in o c o n ; Thai.: A e ro n id e ; B e so n in ; 
B u d e co rt; B u d e Sp ray ; B u d ia ir; B u n a se ; E lt a ìr t ; G io n a ; O b uco rt; 
P u lm ic o rt; R h in o co rt; Turk.: B u d e n o ta lk ; B u d ia ir; E n to co rt: 
G io n a ; In íla c o rt; M itlo n id e ; Neo R in a c tiv e ; N e o -R in active ; 
P u lm ic o n ; R h in o c o n ; UAE: S o n id an  UK: B u d e lin ; B u d en o ta lk ; 
E n to co rt; P u lm ic o n ; R h in o c o n ; Vkr.: B u d en ota lk
(EyAeH 0$aJU>K); N o vopu lm on (H oionym M O H ); P u lm ico n  
(Ilyn u u u co p T ); Ta te n  (T aệ e H ); USA: E n to co rt; P u lm ico rt; 
Shinocotv  U ce m ; Veneỉ.: B io so n id a ; B ro n k la s t; B u d e co rt 
B u d e n as; M iũ o n id e ; P u lm ic o rt; P u lm o le t; R h in o c o n ; R in o le t.

M uh i-ing red ient PreporoH om . Arg.: F re v ia ; N eu m o te ro l; Sym bi- 
c o rt; AustraL: Sym b ico rt- Austria: S ym b ico n ; Belg.: S ym b ico rt 
Braz.: A le n ia ; Fo ra se q ; S ym b ico n ; V a n n a in  Canad.: S ym b ico rt 
Chữe: S ym b ico rt; V a n n a ir; Chitur. S ym b ico rt C t
B u d ío r; Ed oũo ; S ym b ico rt; Denm.: A ssie m e ; R ìla s t ; S in e stic  
S ym b ico rt; Pin.: S ym b ico rt; Fr.: S ym b ico rt; Ger.: Sym b ico rt 
Gr.: S ym b ico n ; Hang Xong: S ym b ico n ; Hung.: S ym b ico n  
ỉndia: B u d am ate ; B u d e sa l; Fo m ùd e; F o ra co rt; Fo rm o n id e 
Indon.: S ym b ico n ; Irt:  B u d lo r E d o tlo ; S ym b ico rt; Israel: Sym  
b ico rt; Ital.: A ssiem e : A ssiem em ite ; S in e s tic  S in e s tỉa n ite t 
S ym b ico rt; Jprt: S y m b ico it; Malaysia: Fo ra co rc  S ym b ico rt 
Mex.: S ym b ico rt; Neth.: A ssie m e ; B u d lo r; E d o tlo t; S in e stic  
S ym b ico n ; Norw.: S ym b ico rt; NZ: S ym b ĩco rt; V a n n a in  Phi 
lipp.: S ym b ico rt; Pol.: S y m b ico it; PorL: A ỉS ie m e ; Sym b ico n  
Rus.: B ia ste n  (E iia c ie u ); F o ra d il C om b i (<ỉ>opaAHJi K om6 h ) ; S im  
b ico rt (CH M ốH xoprlt; S ym b ico n  (Ctm Õ H xopr); S-Afr.: Sym b í 
co rd ; Singapore: S ym b ico n ; Spain: R ila s t: S ym b ico rt; Swed. 
S ym b ico n ; Switz.: S ym b ico rt; V a n n a ir; Thai.: S ym b ico n  
Turk.: C om b ip ack; F o ra d iI C o m b i; S ym b ico rt; V en to to r-C o m b i 
Ỉ/ K  S ym b ico rc  ỉỉkr.: S u n b ico rt (CHMốHKƠpT); USA: S ym b ico n  
Veneỉ.: Fo ra seq ; S ym b ico n .

Pharmacopoeỉal Preparotioni
B P  2 0 1 4 : B u d eso n id e  A q u eo u s N asa l S p ra y ; B u d eso n id  
In h a la tio n  Po vvd er, p re -d isp e n se d ; B u d eso n id e  In h a la tio i 
P o w d e r; B u d eso n id e  N e b u lise r Su sp en sio n ; B u d eso n id e  Pres 
su rìse d  In h a la ũ o n .

Ciclesonide IUSAN, riNNì ®
BY-ặ010; pclesonidá;. Ociésonide; ỏdesonidum; RPR- 
251526: L4nKne30HHfl.

1 p,160,17 2 1 -Tetrahydroxypregna-l,4-diene-3,20-dione 
cydic 16,17-acetal with cydóhexánecarboxaldehyde, 21- 
isobutyrate.
C32H*,O7=540.7
CAS— 126544-474; 14!845-82-1.
ATC — R0ÌAD13; RỎ3BA08.
ATC Vet — QR01AD13; QR03BA08.
UNll —  559S02J185. ••

Pharmacopoeias. In E ur. (see p. vii).
P h . E u r . 8 : (C id e s o n id e ). A  w h ite  o r y e llo w is h - w h it(, 
a y s ta ỉlin e  p o w d e r. P ra c t ic a lly  in so lu b le  in  vv a te r: fre e J t 
so lu b le  to  so lu b le  in  a ce to n e  a n d  in  d e h y d ra te d  a lc o h o l.

Uses and Administration
C id e so n id e  is  a  c o rtic o s te ro id  w ith  g lu c o c o rtìc o id  a c d v it Ị 
(p . 1 5 9 7 .1 ). I t  is  u se d  b y  in h a la tío n  in  th e  m an a g e m e n t I ỉ  
a s th m a  (se e  p . 1 6 2 7 .1 ). T h e  u su a l d o se  is  ló O m ic ro g ra n  s 
d a ily  fro m  a m e te re d -d o se  a e ro so l, g iv e n  e ith e r o n ce  d a iì f 
o r in  2  d iv id e d  d o se s. In  se v e re  a s th m a , a  d o se  I i  
3 2 0  m ic ro g ra m s tv v ice  d a ily  m a y  be u se d . T h e  d o se m a y  1 : 
re d u c e d  to  8 0  m ic ro g ra in s  o n ce  d a ily  ío r  m a ín te n a n c  
C id e so n id e  is  g iv e n  in tra n a s a lly  fo r th e  tre a tm e n t I ỉ

All cross-reterences reíer to entries in Volume A
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T o sa c tíd e  is  a n o th e r p o ly p e p tid e  a n a lo g u e  o f c o rtic o tro p in ; 
it  h a s  th e  sam e  se q u e n ce  a s th e  fir s t  2 8  re s id u e s .

C o rtíc o tro p in  h a s b e e n  a v a ila b le  ío r  in je c t io n  in  tw o  
ío rm s . O n e  fo rm  is  a  p la in  in je c tio n  th a t m a y  b e  g iv e n  b y  th e  
su b c u ta n e o u s , in tra m u s c u la r, o r in tra v e n o u s  ro u te s . T h e  
o th e r fo rm  is  a  lo n g -a c tin g  d ep o t p re p a ra tio n  in  w h ic h  th e  
v is c o s ity  is  in c re a s e d  b y  th e  a d d itio n  o ỉ g e la tin , a n d  w h ic h  is  
g iv e n  su b c u ta n e o u s ly  o r in tra m u s c u la rly ; it  m u s t n o t b e 
g iv e n  in tra v e n o u s ly . In d iv id u a l re sp o n se s to  th e ra p e u tic  
c o rtic o ư o p in  v a ry  c o n s id e ra b ly  a n d  d o se s m u s t b e  a d ju ste d  
a c c o rd in g ly .

F o r  diagnostic purposes th e  c o rtic o tro p in  te s t is  b ased  o n  
th e  m e a su re m e n t o í p la s m a -c o rtiso l c o n c e n tra tỉo n s  b e ío re  
a n d  a íte r  in je c t io n . T h e  p la in  p re p a ra tio n  is  u se d  in  doses o ỉ 
1 0  to  2 5  u n its  in  5 0 0 m L  o ỉ g lu c o se  5 %  in íu s e d  
in tra v e n o u s ly  o v e r 8  h o u rs .

F o r  therapeutic purposes ty p ic a l d o se s fo r th e  d ep o t 
p re p a ra tìo n  h a v e  b e e n  a b o u t 4 0  to  8 0  u n its  e v e ry  2 4  to  7 2  
h o u rs  b y  th e  su b c u ta n e o u s o r th e  in tra m u s c u la r ro u te . A s  
so o n  a s p o ssib le  th e  d o sag e sh o u ld  b e  re d u c e d  g ra d u a lly  to  
th e  m in im u m  n e c e ssa ry  to  c o n ư o l sy m p to m s.

A  d ep o t p re p a ra tío n  o f c o rtic o tro p in  c o m b in e d  w ith  z in c  
h y d ro x id e  fo r in tra m u s c u la r in je c tío n  h a s b e e n  u se d  in  th e  
p ã s t.

Epilepsy. T h e  u se  o f c o rtic o ơ o p in  in  th e  m an ag e m e n t o f 
in ỉa n t ile  sp asm s is  re íe rre d  tỌ íũ n d e r E p ile p s y  in  C o rtic o s- 
te ro id s . p . 1 6 0 4 .1 .

Muhỉple sclerosis. S h o n -te n n  c o u rse s  o f c o rtìc o tro p in  
h a v e  b e e n  u se d  to  sp e e d  re c o v e ry  fro m  a c u te  e xa ce rb a - 
tio n s  o f m u lt ip le  sd e ro s is  (p . 9 9 6 .3 ) b u t c o rtic o s te ro id s , 
u s n a lly  m e th y lp re d n is o lo n e , a re  n o w  p re íe rre d .

Post-dural pundúre headache. T h e re  a re  a n e cd o ta l 
re p o rts  o f th e  re lie ỉ o f p o st-d u ra l p u n c tu re  h e a d a ch e  b y  
c o rtíc o tro p in  o r te tra c o s a c tíd e , b u t a  c o n tro lle d  stu d y  o í 
te tra c o s a c tid e  u se  fo u n d  n o  b e n e fit (se e  p . 1 6 4 8 .2 ).

Adverse Effeds
C o rtic o tro p in  s tim u la te s  th e  a d re n a ls  to  p ro d u ce  c o rtiso l 
(h y d ro c o rtiso n e ) a n d  m in e ra lo c o rtic o id s ; it  th e re ío re  h a s 
th e  p o te n tia l to  p ro d u ce  s im ila r  a d v e rse  g lu c o c o rtic o id  an d  
m in e ra lo c o rtic o id  e S e c ts  to  th o se  o { th e  c o rtic o s te ro id s  (se e  
p . 1 6 1 5 .3 ). In  p a rtic u la r , its  m in e ra lo c o rtìc o id  p ro p e rtie s  c a n  
p ro d u ce  m a rke d  so d iu m  an d  w a te r re te n tio n ; c o n s id e ra b le  
p o ta ss iu m  lo ss  m ay  a lso  o c c u r.

C o rtic o tro p in  c a n  in d u c e  s e n s itis a n o n , a n d  se ve re  
h y p e rs e n s itív ity  re a c tio n s , in d u d in g  a n a p h y la x ũ . m ay  
o c c u r. T h is  is  g e n e ra lly  c o n sid e re d  to  b e  d u e  to  th e  p o rd n e  
c o m p o n e n t o f th e  p e p tid e .

W h e re a s c o rtic o s te ro id s  re p la ce  e n d o g e n o u s c o rtiso l 
(h y d ro c o rtiso n e ) a n d  th e re b y  in d u c e  a d re n a l a tro p h y , 
c o r tic o tro p in 's  s t ím u la n t e ffe c t in d u c e s  h y p e rtro p h y . 
N e v e rth e le s s , th e  a b ility  o f th e  h y p o th a la m ic -p itu ita ry -  
a d re n a l a x is  to  re sp o n d  to  s tre ss  is  s t iỉl re d u c e d , a n d  a b ru p t 
w ith d ra w a l o í  c o rtic o tro p in  m a y  re s u lt in  sym p to m s o f 
a d re n a l in s u ffid e n c y  (se e  W ith d ra w a l, b e lo w ).

R e p o rts  o f a d v e rse  e íte c ts  in  c h ild re n  g iv e n  c o rtic o tro p in  
fo r in ía n t ile  sp a sm s.

1. Riikonen R, Donncr M. ACTH thcrapy in iníanũlc spasms: side eơects. 
Anh Dis Chiỉd 1980; 55: 664-72.

2. Haneỉeld p. tí ai. Renal and pancreatic caldRcation during ưeatmem oí 
iníantỉỉe spasms wỉth ACTH. lanatí 1984; 1: 901.

3. Riikonen R. tí al. Disturbcd caicium and phosphate homeostasis during 
treatment with ACTH of iníantile spasms. Anh Dừ Chiĩd 1986; 61:671-6.

4. Perheentupa J, tí ai. Adrenocortical hyporesponsivcncss aher treatmem 
with ACTH of iníantílc spasms. Anh Dù Chiìd 1986; 61: 750-3.

Wĩthdrawal
C o rtic o tto p in  u se  m a y  d e p re ss th e  h y p o th a la m ic -p itu ita ry -  
a d re n a l a x is . A b ru p t v v ith d ra w a l o f c o rtic o ơ o p in  m ay  
th e re ío re  p ro d u ce  a d re n o c o rtic a l a n d  p itu ita ry  u n re sp o n - 
s iv e n e s s , a n d  th e ra p y  sh o u ld  b e sto p p e d  g ra d u a lly . A n  
in c re a s e  in  c o rtic o s te ro id  re q u ừ e m e n ts  a sso d a te d  w ith  th e  
s tre s s  o f in íe c t io n , o r a c d d e n ta l o r su rg ic a l tra u m a , m ay  a lso  
p re d p ita te  a cu te  a d re n o c o rtic a l in s u íH d e n c y . See  a lso  
W ith d ra w a l u n d e r C o rtlc o s te ro id s , p . 1 6 1 8 .1 .

Precautions
A s  fo r  C o rtic o s te ro id s , p . 1 6 1 8 .3 .

Phaeochromocytoma. A  h y p e rte n ã v e  c r is is  in  a  p a tie n t 
g iv e n  in tra v e n ó u s  te ơ a c o sa c tid e  le d  to  th e  d is c o v e rỳ  o f a n  
a d re n a lin e -s e c re tin g  p h a e o c h ro m o c yto m a . 1 I t  vvas su g - 
g e ste d  th a t c o rtic o ơ o p in  sh o u ld  b e u se d  w ith  c a u tio n  in  
p a tie n ts  v v ith  o rth o sta tic  h y p o te n s io n  ìn  vvh o m  th e  d iag - 
n o s is  o f p h a e o ch ro m o cyto m a  h a s n o t b e e n  e x d u d e d .

1. Jan T. «  al. Epinephrinc-producing pheochromocytonu with 
hypertensive crisú after coiticotropia inJecdon. Am J Mtd 1990; 89; 
824-}.

Interactions
In te ra c tio n s  se e n  w ith  c o rtic o tro p in  a re  lia b le  to  b e  s ũ n iỉa r 
to  th o se  w ith  c o rtic o ste ro id s  (p . 1 6 1 9 .3 ).

Preparations
Proprietary PreparaHons (d e ta ils  a re  g iven  in  V o lu m e  B )

Sngle-ingredieni PreparoHons. Arg.: A c th e le a ; ỉndũr. A cto n  Pro- 
lo ng atu m ; USA: A c th a r.

Pharmacopoeial Praparations
U S P  3 6 : C o rtico tro p in  fo r In je c tìo n ; C o rtlco tro p in  In ịe c tio n ; 
C o ttico tro p in  Z in c  H yd ro xid e  In je cta b le  S u sp e n sio n ; R ep o sito ry  
C orticotropin Injection.

Corrisone Acetate ỊBANM, IÌNNMI ®
Acetato de cortisona; CompọuncỊ. E Acetate; Cortisona, 
acetato de; Cortisonacetac Cortisóne, Acétate de; Cortisoni 
Acetas; 1 l-Dehýdro-l^-^ydroỊạKorticosterone Acetate; Kor- 
tìsonacetat; Kortìson-acetát Kòrtisoniasetaatti; Kortizon- 
acetót; Kortizono acetatas; Kortyzonu octan; KopTM30Ha 
AnẻTaT; '• ■ :Vv. -
Ị 7a,21 -Dihydroxypregn-4-ene-3,1 1,20-trione 21-acetate.
Q3H3oOs= 4 0 2 j
CAS —  53-06-5  (cortisone); 50-04-4 (cortìsone acetate).
ATC  — H02ABIO; S01BAÕ3.
ATC Ver —  QH02AB10; QS018A03. 
u m  — 883W KN7W 8X.

P h a m ria co p o e ia s . In  Chin., Eur. (se e  p . v ii) , Jpn, us, a n d  Viec. 
P h . E u r . 8 :  (C o rtiso n e  A c e u te ). A  w h ite  o r a lm o st w h ite , 
c ry s ta llin e  p o w d e r. I t  sh o w s p o ly m o rp h ism . P ra c t ic a lly  
in so lu b le  in  v v a te r; s lig h tly  so lu b le  in  a ỉc o h o l a n d  in  m e th y l 
a lc o h o l; s p a rin g ly  so lu b le  in  a c e to n e ; fre e ly  so lu b ie  in  
d ic h lo ro m e th a n e ; so lu b le  in  d io x a n . P ro te a  fro m  lig h L  
U S P  3 6 : (C o rtiso n e  A c e ta te ). A  w h ite  o r p ra c tic a lly  w h ite . 
o d o u rie ss , c ry s ta llin e  p o w d e r. In s o lu b le  in  w a te n  so lu b le  1 
in  3 5 0  o f a lc o h o L  1 in  7 5  o f a ce to n e , 1 in  4  o í c h lo ro ío rm , 
a n d  1 in  3 0  o f d io x a n . S to re  a t a  te m p e ra tu re  o í  2 5  d e g re e s , 
e x c u rs io n s  p e rm itte d  b e tw e e n  15  d e g re e s a n d  3 0  d e g re e s .

Uses and Administration
C o rtiso n e  is  a  c o rtic o s te ro id  se c re te d  b y  th e  a d re n a l c o n e x . 
I t  h a s g lu c o c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 ), a s w e ll as 
a p p re d a b le  m in e ra lo c o rtic o id  a c t iv ity ; 2 5  m g o f c o rtiso n e  
a ce ta te  is  e q u iv a le n t in  a n ti- in ỉla m m a to ry  a c t iv ity  to  a b o u t 
5 tn g  o ỉ p re d n iso lo n e .

C o rtiso n e  a ce ta te  is  ra p id ly  e fíe c tiv e  w h e n  g iv e n  o ra lly , 
an d  m o re  s lo v v ly  b y  in tra m u s c u la r ũ ỹ e c tìo n .

C o rtiso n e  a ce ta te  h a s b e e n  u se d  m a in ly  fo r re p la ce m e n t 
th e ra p y  in  a d re n o c o rtic a l in s u ffid e n c y  (p . 1 6 0 0 .2 ), b u t 
h y d ro c o rtis o n e  (p . 1 6 4 0 .1 ) is  g e n e ra lly  p re íe rre d  s in c e  
c o rtiso n e  it s e lí is  in a c t iv e  an d  m u st b e c o n v e rte d  b y  th e  liv e r  
to  h y d ro c o rtis o n e , it s  a c tlv e  m e ta b o lite ; h e n c e , in  so m e  liv e r  
d iso rd e rs th e  a c t iv ity  o f c o ttiso n e  m a y  b e le s s  re lia b le . D o ses 
o f c o rtiso n e  a ce ta te  fo r o ra l re p la ce m e n t th e ra p y  a re  1 2 .5  to
3 7 .5  m g d a ily  in  d iv id e d  d o se s, w ith  A u d ro c o rtiso n e  ư  
a d d itio n a l m in e ra lo c o rtic o id  a c t iv ity  is  re q u ire d .

C o rtiso n e  a ce ta te  h a s b e e n  u se d  in  th e  ư e a tm e n t o f 
m a n y  o f th e  a lle rg ic  a n d  in ỉla m m a to ry  d iso rd e rs  fo r w h ic h  
c o rtic o s te ro id  th e ra p y  is  h e lp tu l (p . 1 5 9 7 .3 ) b u t p re d n iso - 
Io n e  o r o th e r s y n th e tic  g lu c o c o rtic o id s  a re  g e n e ra lly  
p re fe ư e d . O ra l d o ses o f c o rtiso n e  a ce ta te  h a v e  g e n e ra lly  
ran g ed  fro m  a b o u t 2 5  to  3 0 0  m g d a ily . I t  h a s a lso  b e e n  g iv e n  
b y  in tra m u s c u la r in je c t io n .
Homoeopathy

C o rtiso n e  h a s  b e e n  u sed  in  h o m o e o p a th ic  m e d id n e s .

Adverse Effects, Treatment, Withdrawal, and 
Precautions
A s fo r c o rtic o s te ro id s  in  g e n e ra l (se e  p . 1 6 1 5 .3 , p . 1 6 1 8 .1 , 
a n d  p . 1 6 1 8 .3 , re s p e c tiv e ly ).

Porphyria. T h e  D ru g  D a tab ase  fo r A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A P O S ) an d  
th e  P o rp h y n a  C e n tre  S w e d e n , d a s s ih e s  c o rtiso n e  a s p o ssi- 
b ly  p o rp h y n n o g e n ic ; it  sh o u ld  b e  u sed  o n ly  w h e n  n o  s a ỉe r 
a lte m a tiv e  is  a v a iỉa b le  an d  p re c a u tio n s  sh o u ld  b e c o n s id - 
e re d  in  v u ln e ra b le  p a tie n ts . 1

1. The Drug Daubase ỉor Acute Porphyria. Avaiỉable at: hup://www. 
dmgs-porphyria.org (accessed 17/10/11)

Inỉeraớions
T h e  in te ra c tio n s  o f c o rtic o s te ro id s  in  g e n e ra l a re  d e sc rib e d  
o n  p . 1 6 1 9 .3 .

Pharmacokinetics
F o r a  b r ie í o u tlin e  o f th e  p h a rm a c o k in e tíc s  o f c o rtic o s te r-  
o id s , see  p . 1 6 2 0 .3 .

C o rtiso n e  a ce ta te  is  re a d ily  ab so rb ed  fro m  th e  g a stro - 
in te s tin a l tra c t a n d  th e  c o rtiso n e  is  ra p id ly  c o n v e rte d  in  th e  
liv e r  to  its  a c tiv e  m e ta b o lite , h y d ro co rtiso n e  (c o r t is o l). T h e  
b io lo g ic a l h a lí- liỉe  o f c o rtiso n e  its e lí is  o n ly  a b o u t 3 0  
m in u te s . A b so rp tio n  o f c o rtiso n e  a ce ta te  b o m  in tra m u s-  
c u la r á te s  is  c o n s id e ra b ly  s lo w e r th a n  a fte r o ra l d o se s.

Preparatíons
PropHetory Preparatians (detaU s a re  g iven  in  V o lu m e B )

Sing le-ing red ien t Preparotioni. AustraL: C o rta te ; UaL: C o rto n e ; 
VK: C o rtisy l; USA: C o rto n e f.

Muhi-ingredient Prsparaíiora. Braz.: C o rd d e n ; Spaìn: B le ía ri-  
d a f; G in g ilo n e .

Homoeopartùe Preparatioos. Ger.: C o rtire llt ; C o rtiso re ll; Nettu: 
P u lsa tilla  com p.

Pharmoeapoeid PrBparations
B P  2 01 4 : C o rtũ o n e  T a b le ts;
U S P  3 6 : C o ttiso n e  A ceta te  In je cta b le  S u sp en sỉo n ; C o rtiso n e  
A cetate  T ab le ts.

Cortivazol IUSAN, piNNi ®
Cortivazolủm; H-3625; MK-650;. NSC-80998; KbpTMBa3oq.
.11 p,l 7ạ,21 -Trihydroxy-6,16a-dimethyl-2'-phenyl-2'H-preg- 
na-2,4,5-tnenoi3í-c]pyrazol-20-one 2T-acetate. i  
Ca2H38NA=5307 . - -
ũ\5— 1110-4̂ 3.
ATC — H02ABĨ7 
Ảịcỷet— QH02ABƯ.
UNII — YM183K0H63.' ......

Proỉile
C o rtiv a z o l is  a  c o rtic o s te ro id  w ith  m a in ly  g lu c o c o rtic o id  
a c t iv ity  (p . 1 5 9 7 .1 ); 3 0 0  m ic ro g ra m s o f c o rtiv a z o l is  
e q u iv a le n t ìn  a n tí- iiư ia m m a to ry  a c t iv ìty  to  a b o u t 5 m g  o f 
p re d n iso lo n e . I t  is  g iv e n  in  th e  tre a tm e n t o f m u s c u lo sk e le ta l 
a n d  jo in t d iso rd e is  b y  in ơ a - a rt ic u la r , p e ria rt íc u la r , o r 
e p id u ra l in je c tio n  in  d o ses o f a b o u t 1 .2 5  to  3 .7 5  m g , 
a cco rd in g  to  th e  s iz e  o f th e  jo in t , u s u a lly  a t in te rv a ls  o f 1 to  3 
vve e ks. I t  h a s a lso  b e e n  g iv e n  o ra lly .

Preparotíons
P ro p rie ta ry  P rep aro tio ns (d e ta ils  a re  g iven  in  V o lu m e B ) 

Sữ ig le-ingr Bd ient P rap a ra tio n s, Fr.: A ltú n ; Gr.: A ltim .

Deflazacort Ị8AN, USAN. riNNI ®
Azacort; Deflatsatertí; .péflazacort; ĐeAăìacortum; Deflaza- 
kort; DL-458-TT; Ì-54S8; MDL-458; 0xazácort; fle<|)/ia3aK0 pT.
11 p,21;Dihydroxy-2,-methyl-5'p/-/-pregna-t,4tdieno[17,16-d] 
oxazole-3Ì0-dione 21-acetate.
C2sH3,N06=441i 
CÃS —  14484-47-0.
ATC — H02AB13. .
ATC Vet — QH02A813.
UNII —  KR5YZ6AE48.

Profile
D e fla za c o rt is  a  c o rtic o s te ro id  w ith  m a in ly  g lu c o c o rtic o id  
a c t iv ity  (p . 1 5 9 7 .1 ); 6 m g o i  d e fla za c o rt is  re p o rte d ly  
e q u iv a le n t in  a n ti- in fla m m a to ry  a c t iv ity  to  a b o u t 5 m g o f 
p re d n iso lo n e  (b u t see  A c tio n , b e lo w ).

D e fla z a c o rt is  u se d  fo r its  a n ti- in fla m m a to ry  a n d  
im m u n o su p p re ssa n t p ro p e n ie s  in  c o n d itio n s re sp o n siv e  to  
c o rtic o s te ro id  th e ra p y  (p . 1 5 9 7 .3 ). I t  is  g iv e n  in  in it ia l o ra l 
d o ses o f up  to  120  m g d a ily ; u su a l m a in te n a n c e  d o ses a re  3 
to  18m g  d a ily . F o r d o ses u se d  in  c h ild re n , see  p . 1 6 3 0 .1 . 
R e íe re n c e s .

1. Markham A, Brysoa HM. Defỉazacon: a revievv oỉ its phannacoỉogicaỉ 
propertìes and therapeutỉc efficaqr. Drup 1995; 50: 317-33.

2. Mỉgnogna MD. tí ai. Oral pemphỉgus: long term behaviour and dỉnical 
response to treatment wíth deflazacort in sỉxteen cases. J Oraỉ Pathol Med 
2000; 29: 145-52.

3. Campbell c Jacob p. Deflazacort for the treatment of Duchenne 
dystrophy; a systematíc review. BMC Neurol 2003; 3: 7. Available ac 
http://www.biomedcentraLcom/1471-2377/3/7 (accessed 20/06/06)

4. Biggar WD, tí a i Long-term beneỉits of deíIazacoR treatment for boys 
wỉth Duchenne muscular đystrophy in theỉr seoonđ decade. Neuromuseul 
Disord 2006; 16: 249-55.

A c tio n . A lth o u g h  it  h a s b e e n  su g g ested  th a t d e fla z a c o n  
p ro d u ce s fe w e t a d v e rse  e ffe c ts  th a n  so m e c o n v e n ú o n a l 
c o rtic o s te ro id s  su c h  a s p re d n iso lo n e , a  s tu d y  in  h e a lth y  
su b je c ts  ío u n d  th a t th e  ra tio  o f e ỉh c a c y  ỉo r  d e fla z a c o rt 
co m p ared  v v ith  p re d n iso lo n e  w a s h ig h e r th a n  th e  1 .2 : 1  

p re v io u s ly  assu m ed , 1 im p ly in g  th a t lo v v e r e ữ e c tiv e  d o ses 
o ỉ d e fla z a c o rt h a d  b e e n  u se d  in  su c h  c o m p a riso n s . A  
re v ie v r2 o f c lin ic a l s tu d ie s  o i  p a tíe n ts  ữ e a te d  v v ith  d e fla z a - 
c o rt c o n d u d e d  th a t it  w a s s lig h tly  le s s  p o te n t th a n  p re d - 
n iso lo n e , a n d  th a t m a n y  o f th e  d a ta  o n  a d v e rse  e íỉe c ts

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance vvhose use may be restricted in certain sports (see p. viii)

http://www.biomedcentraLcom/1471-2377/3/7
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w e re  in c o n s is te n L  A ll s y s te m ic  c o rtíc o s te ro id s  m a y  p ro - 
d u ce  c lin ic a lly  s ig n iẼ c a n t a đ v e ise  re a c tio n s  (se e  a iso  
p . 1 6 1 5 .3 ), w h ic h  a re  m a in ly  d e p e n d e n t o n  d o se  an d  
d u ra tío n  o f u se .

1. Babadjanova G, et aì. Computson o( tbe phanaacodynamlc eSecB'0f 
đrHíHCnn and picdnisoiaDC In bo ltby  subịccu. Siir ì  CB» H im u a l 
1996; »1: 53-7.

2. Anonynunu. DeSaucort -  an aitemiclve to predniaolane? DrttỊ Ther 
Bua 1999; 3 r. 57-«.

Administration in chiklren. D e ũ a xa c o rt is  u se d  in  c h ild re n  
ío r  its  a n ti- in ỉla m m a to ry  a n d  im m u n o su p p re ssa n t p ro p e r- 
tìe s  in  c o n d itio n s  re s p o n s iv e  to  c o rtic o s te ro id  tb e ra p y . 
O ra ỉ d o se s o f 0 .2 5  to  1 .5 m g /k g  d a iiy  m a y  b e  u se d . T h e  
BNFC su g g e sts th a t th is  d o se  m a y  b e  g iv e n  o n ce  d a ily  o r 
o n  a lte m a te  d a y s in  c h ild re n  ag ed  fro m  1 m o n th  u p  to  1 2  

y e a rs , a n d  S ta te s th a t u p  to  2 .4 m g /k g  (to  a  m a x ú n u m  o f 
1 2 0  m g ) d a ily  h a s b e e n  u se d  in  e m e rg e n cy  s itu a tio n s . 
O ld e r c h ild re n  m a y  b e  g ỉv e n  a d u lt d o ses (se e  p . 1 6 2 9 .3 ).

Rend calcuG. D e fla z a c o rt h a s  b e e n  g iv e n  vv ith  n ife d ip ừ ie  
to  e a se  th e  sp o n ta n e o u s p assag e  o f re n a l c a lc u li an d  sto n e  
ừ a g m e n ts (se e  u n d e r N iíe d ip in e , p . 1 4 5 0 .1 ).

P r e p a r a t io n s

Proprietory Preparations (d e ta ilỉ a re  g ive n  in  V o lu m e B )

Sngie-ingradient PreparatkxK. Arg.: A za co rtid ; C o rd e íla ; D e ỉa s; 
P la m ire x ; Braz.: C a lc o rt; C o rta x ; D eũ a im m u n ; D e íla n il; D ena- 
ce n ; F la 2 -C o rt; F Ia z a l; Chile-. A za co rtid ; D e ia rta l; Ger.: C a ic o it; 
Gr.: D eA an ; P la n ta d in ; Inđia: A ln a c o rt C in c o rt; C o re ; C o rtì- 
m ax ; D e ỉc o it; D e íg lu ; D e ỊỊe e : D e lla r; D e lo ca rt; D e fza ; D e ze rt 
D FZ ; D u com  E n ư a c o rt; F la z la n  F lo za m in ; F !o 2a sta r; La za ; 
L a z o c  M D C o rt; M ed ip red ; M F N e x t; N ayaco rt; N ew  P re m iso l; 
N u rad e t IrLi C a lc o rtt: ItaL: D e ũ an ; F la n ta d in ; Mex.: C a lc o rt; 
C a rzo fle p ; S e ta ữ e p ; PorL: D e say ; R o s ila n ; Spain: D e iaco n  
Zam en e ; Switz.: C a lc o rt; Turk.: F la n ta d in ; UK: C a lc o rt; Venei.: 
CaicữTL

Deprodone (BAN, riNNỊ ®
Deptpdona; Déprodorie; Deprodonum; Desolone; RD-20000 
(deprodone proptorịatè); flenpoflOH.
11 (3,17a-Dthýdróxypregna-T,4-diene-3,2Ò-dione. 
C2IHa Oa=3445 ■ ■
CAS— 20423-99-8 (deprodone); 20424-00-4 (deprodọne  
propionate).
UNII — Z380L7N00P.

NOTE. T h e  n a m e s A D o m id o n  a n d  E d a r  h a v e  b e e n  u se d  as 
tra d e  tn a rk s  ỉo r  d e p ro d o n e  p ro p io n a te .

Protìle
D e p io d o n e  is  a  c o rtic o s te ro id  th a t h a s  b e e n  u se d  to p ic a lly  as 
th e  p ro p io n a te .

D e s o n i d e  (BAN, USAN, riNNl 0  

D-2083; DesAuorotriamcinolone Acetonide; Desonid; Deso- 
nida; Đésonidè; Desonidi; Desonidum; 16-Hỳdraxýpredniso- 
lone. 16,17-Acetonide; Prednacinolone Acetónideífle30HMA. 
np^l-Dihydroxy-16a,1 7cMsopropy(idenedioxypregna-1,4-
diene-3.20-dione. ......
C24H32O5—4165 ■
CAS— 638-94-8
ATC T— D07AB08; SữìBAII. .
'ATC Veị —  QD07AB08; QSOỈBAU.
UNII —  J280872DỈO. _ '

Profi7e
D e so n iđ e  is  a  c o r tic o s te ro id  u se d  to p ic a lly  ío r  it s  
g lu c o c o rtìc o id  a c t iv ity  (p . 1 5 9 7 .1 ) in  th e  tre a tm e n t o f 
v a rio u s  s k in  d iso rd e rs . I t  is  u s u a lly  u se d  as a  c re a m , 
o in tm e n t, lo tio n . g e l, o r lo a m  c o n ta in in g  0 .0 5 % . T h e  
p iv a la te  e s te r h a s a lso  b e e n  u se d .

W h e n  a p p lie d  to p ic a lly , p a rt ic u la r ly  to  la rg e  a re a s , vvh e n  
th e  s k ũ t  is  b ro k en , OT u n d e r  o cc lu sive  d iessings, 
c o rtíc o s te ro id s  m a y  b e  a b so ib e d  in  s u ỉB d e n t a m o u n ts to  
c a u se  sy s te m ic  e ữ e c ts (p . 1 6 1 5 .3 ). T h e  e ữ e c ts  o f to p ic a l 
c o rtic o s te ro id s  o n  th e  s k in  a re  d e sa ib e d  o n  p . 1 6 1 7 .3 . F o r 
te co m m e n d a tio n s c o n c e m in g  th e  c o rre c t u se  o f c o rtìc o s te r- 
o id s o n  th e  s k in , an d  a ro u g h  g u id e  to  th e  d in ic a l p o te n d e s 
o f to p ic a l c o rtic o s te ro id s , se e  p . 1 5 9 9 .2 .

D e so n id e  so d iu m  p h o sp h a te  h a s b e e n  u se d  in  p re p a ra - 
tio n s  ío r  o c u ỉa r u se .

P o rp h y ria . T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o rw e g ja n  P o rp h y ria  C e n tre  (N A P O S ) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a s s iB e s  d e so n id e  a s n o t 
p o rp h y rin o g e n ic  it  m a y  b e  u se d  a s a d ru g  o f S n t  c h o ic e  
a n d  n o  p re c a u tio n s  a re  n e e d e d . 1

1. The Drug Databese ỉor Acute Porphyria. Avsỉỉabie ac hup://www. 
dmg5-porphyria.org (accessed 17/10/11)

P r e p a r o t io n s

Propóntary Prcparatioas (d e ta ilỉ a re  g ive n  in  V o lu m e  B )

Singếe ing rad ien t Prepa ro tio n s. Arg.: D cso p lu s; D esO vven ; Lo ca- 
to p ; AustraL : D esO ytren; B r n í.: D e rm a to l; D esonoU  Canad.: 
D cso co rtỉ T rid e s ílo n ; V erd eso ; chile; D csO w cn ; chirur. D esO - 
w ẽn  u  Y an  Z h u o  itllỉ-Ệ -); Cỉ.: Lo cato p h  Fỉn,: A po-
la n  Fr.: Lo cap re d ; Lo cato p ; T rid e so n it; Bong Kmgr. D esO w en ; 
ĩndia: D esO w en ; Indon.; A p o lan  D en n ad es; D e rm an id e ; D eso- 
le x ' N u ía p o la n  Israel: Lo cato p ; ItaL: P re n ad d ; R e tỉc u s : S te r- 
a d cs; Mex.: D e rsu p rib  D esO w en ; Norw.: A p o lar, philipp.: D es- 
O w en ; Poi: Lo cato p ; Port.: Locapred-h  Z o tin a n  Xus.: P ren ad d  
(ĩlp eH aaH a); Singapore: D esO vven ; Switz.: Lo cap red ; Lo c a to p t; 
Turk.: P re n ad d : USA: D eso nate ; D esO w en ; L o K a ra t ; V erd ẽso , 
Venez.: D ern io su p rU ; D esO w en ; E r ilo n .

Muhi-ingredioiư Preparations. Fr. : Ciĩkãũ a ỉa  P rednaànolone; 
Indon.: A p o la r-N ; D eso lex-N ; Noru/.: A p o la r m ed d e k v a lln ; 
PorL: Z o tin a r-N ; Veneỉ.: D e n n o su p ril c .

Desoximetasone IBAN, USAN, HNNỊ ®
A-41 -304; Desoksỉmetasoni; Desoximetason; Desoximetaso- 
na; Désoximétasone; Desoximetasonum; Desoxymethasone; 
Hoe-304; R-2113; fle30KCMMeTa30H.
9a-Fluoro-11 (3,21-dihỵdroxy-16a-methylpregna-1,4-diene-
3,20-dione.
CaH»F04=376.5 
CAS — 382-67-2.
ATC — D07AC03.
ATC Vet — QD07AC03; QD07XC02.
UNII — 4E07GX87AU.

P h a rm a c o p o e ia s . In  us.
U S P  3 6 : (D e so x im e ta so n e ) . A  w h ite  to  p ra c tic a lly  w h ite , 
o d o u rle ss , c ry s ta llin e  p o vvd e r. In s o lu b le  in  w a te n  ừ e e ly  
so lu b le  in  a lc o h o l, in  a ce to n e , a n d  in  c h io ro ío rm .

Profì'lẹ
D e so xù n e ta so n e  is  a  c o rtic o s te ro id  u se d  to p ic a lly  ío r  its  
g lu c o c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 ) in  th e  ư e a tm e n t o f 
v a iio u s  s k in  d iso rd e rs . I t  is  u s u a lly  u sed  a s a c re a m , g e l. 
lo tio n . o r o in tm e n t; c o n c e n tra tio n s  u sed  ra n g e  fro m  0 .0 5  to
0 . 2 5 % .

W h e n  a p p lie d  to p ic a lly . p a rtic u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c d u s iv e  d re s s in g s , 
c o rtic o s te ro id s  m a y  b e  ab so rb ed  Ú I s u íh d e n t a m o u n ts to  
cau se  sy s te m ic  e íle e ts  (p . 1 6 1 5 .3 ). T h e  e fle c ts  o f to p ic a l 
c o rtic o s te ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tio n s co n c e n ú n g  th e  c o ư e d  u se  o í c o rtic o s te r- 
o id s o n  th e  s k in . a n d  a  ro u g h  g u id e  to  th e  d in ic a l p o te n d e s 
o í to p ic a l c o n ic o s te ro id s , see  p . 1 5 9 9 .2 .

A d v e rs e  e ffe c ts . A  p h o to s e n s itiv ity  re a c tio n  o cc u rre d  in  a 
p a tíe n t n e a te d  ỉo r  p so ría s is  v v ith  to p ic a l d e so x im e ta so n e ; 
re c h a lle n g e  le d  to  a  re c u rre n c e . 1 T h e  p a tie n t w a s a lso  
re c e iv in g  p ro p ra n o lo l h y d ro c h io rid e .

1. Súemorỉer MB. Baughman RD. Photosensỉtivìty to desoximeusone 
emoNiem CTcara. A rờ t D trm atoỊ 1988; 124: 1870-1.

P o rp h y ria . T h e  D m g  D a ta b a se  fo r A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n tre  (N A P O S ) an d  
th e  P o rp h y ria  C e n ơ e  S w e d e n , d a s s iữ e s  d e so x im e ta so n e  a s 
n o t p o rp h y iin o g e n ic ; it  m ay  b e  u se d  a s a d ru g  o { ũ rs t 
đ to ic e  an d  n o  p re c a u tio n s  a re  n e e d e d . 1 

1. T h e  D rug  D a u b a se  ỉo r  A cu te  P o rp h y ria . A vaỉlab le  a u  h r tp ://w w w . 
đrugs-porphY T ia.org  (occessed 1 7 /1 0 /1 1 )

P r e p a r a t ìo n s

Proprietary Preporotioru (d e ta íls  a re  g iven  in  V o ln m e B )

Singia ingredient Preporotions. Braz.: E sp e rso n . Canaã.: D e so xi; 
T o p ico rt; Denm.: Ib a r ilt ; Fin.: Ib a ril; Ger.: T o p iso lo n ; Indon.: 
D ercaso n ; D e so m e xt; D e xig e n ; D e xo co n ; D e xo syn ; E sp e rso n ; 
In e tso n : L e rsk ìn ; P yd e tm a ; S o d e rm a t; T o p co rt' ItaL: F Iu b aso n : 
Neth.: Ib a r il: T o p ico n e ; Norw.: Ib a r il: Spain: F Iu b a so n ; Switz.: 
T o p iso lo n t: Thai.: C e n d e xso n e t; E sp e iso n ; TO  C o rte ; To p i- 
co n e ; T o p o xy ; USA: T o p ico rt.

MuAi-mgredient Prapqratáons. B ra í:  E sp e rso n  N; Indon.: 
D e n o m ix  Thai:  T o p iừ am .

Phannocopoaỉd Praparations
U S P  3 6 : D eso xim etaso n e  C ream : D eso xim etaso n e  GeL' Deso1 
xim etaso n e  O in tm e n t.

Desoxycortone /BAN, riNN)
Decortone; Deoxycortone; Desoksikortoni; Desoxícortona; 
Desoxikorton; Desoxycorticosterone; Désoxycortone; Deso- 
ỉycortonum; fle30KCMK0pT0H.
21-Hydroxypregn-4-ene-3,20-díone.
C2,H3o02=3Í45 
CAS — 64-85-7.
ATC — H02AA03.

ATC Vet — QH02AA03. •
UNII — 40GP3SYQ49. ; ' ; • • :

Desoxycortone Acetate ỊBANM, riNNMi 

'Acetato de desoxicortona; Gortin; Decỏrtone Acetate; 11- 
Oeòxycòrticosterone Acetateị Dẹoxycọrtohe Acetatẹ; Des- 
oksikórtọniasetaatti; Desoxicortona, acetatb de; DesoxỊkọr- 
tonacetát Desoxycorticosterone ACetate; Desoxycortonace- 
tát; Désoxycorrone, acétate de; Dẽsoxycortoni Ácietas; 
ipesoxykortón-acetắt; Dezoksikortonp acetatas; Dezoksykor- 
tonu óctan; Dezoxikorton-acetát; J[)e30KCMKOpTOHa ALtẽraT. 
Desoxycortone 21-acetate. ,
C a H jj0 4 = 3 7 2 i 
0 4 5  —  56-47-3.
ATC  — H02AA03.
ATC V et — QH02AA03.
UNII — 6E0AỈ68OB8.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  us.
P h . E u r . 8 :  (D e s o x y c o rio n e  A c e ta te ). A  v v h ite  o r a lm o ỉt 
v v h ite , o y s ta llin e  p o w d e r o r c o lo u rle ss  c ry s ta ls . P ra c t ic a ll ’ 
in so lu b le  in  vv a te r; s p a rin g ly  so lu b le  in  a lc o h o l; so lu b le  i I 
a ce to n e ; Ire e ly  so lu b le  in  d ic h lo ro m e th a n e ; s lig h tly  s o lu b l: 
in  p ro p y le n e  g ly c o l an d  in  ía tty  o ils . P ro te a  fro m  lig h t. 
U S P  3 6 : (D e s o x y c o rtic o s te ro n e  A c e ta te ). A  v v h ite  c  ■ 
c re a m y -w h ite , o d o u rle ss . c ry s ta llin e  p o vvd e r. P ra c tìc a U  ' 
in so lu b le  in  iv a te r ; sp a rín g ỉy  so lu b le  in  a lc o h o l. in  a c e to n í. 
a n d  in  d ìo x a n ; s lig h tly  so lu b le  in  v c g e ta b le  o ils . S to re  a t I 
te m p e ra tu re  o f 2 5  d e g re e s, e x c u rs io n s  p e rm itte d  b e n ve e  I 
15 d eg rees an d  30  d e g re e s . P ro te a  fro m  lig h t.

Desoxycortone Pivalate ỊBANM, HNNMỊ

D e o xy co rtico ste ro n e  P iv a la te ; D e o xy co rtico ste ro n e  T ri 
m e ch y la ce ta te ; D e o x y c o r to n e  P iv a la re ; D e o xy co rto n e  Tri 
m e th y ia c e ta te ; D e so x ic o rto n a , p iv a la to  d e ; D e sọ xy c o rtico s 
te ro n e  P iv a la te ; D e so xy c o rtico ste ro n e  T rim e th y la c e ta te  
D é ỉo x y c o rto n e , P iv a la te  d e ; D e so xy co rto n i P iv a la s ; P iva la tc  
d e  d e so x ic o rto n a ; fle30KCM K0pT0H a riM BanaT.
Desoxycortone 21-pivalate.

■ 0 2 6 (̂3 3 0 4 =4 1 4 .6  

CAS — 808-48-0.
ATC  — H02AA03.
ATC Vet — QH02AA03.
UNII —  Ĩ6665T4A2X.

P h a rm a c o p o e ia s . In  us ío r  v e te rin a ry  u se  o n ly .
U S P  3 6 : (D e s o x y c o rtic o s te ro n e  P iv a la te ). S to re  a t a 
te m p e ra tu re  o f 25  d e g re e s , e x c u is io n s  p e rm itte d  b ervvee  7 

15  d eg rees a n d  3 0  d e g re e s . P ro te c t to m  lig h t.

P r o Ễ ỊỊe

D e so xy c o rto n e  is  a  c o rtic o s te ro id  se c re te d  b y  th e  a d re n  li 
c o r te x  a n d  h a s  m a ỉn ly  m in e ra lo c o r tic o id  a c t iv it y  
(p . 1 5 9 7 .1 ). I t  h a s  n o  s ig n iũ c a n t g lu co ồ o rtic o id  a c tio n .

D e so xy c o rto n e  a ce ta te  h a s b e e n  u se d  in  th e  tre a tm e n t I 'í 
a d re n o c o rtic a l in s u íh d e n c y  (p . 1 6 0 0 .2 ) as a n  a d ju n c t 'S  
c o rtiso n e  o r h y d ro c o rtis o n e . F o r th is  p u rp o se , h o w e v e  •, 
Đ u d ro c o rtiso n e  g iv e n  o ra lly  is  n o vv u s u a lly  p re íe rre d .

D e so x y c o rto n e  a c e ta te  is  g iv e n  b y  in tra m u s c u l. r  
ừ ý e c tìo n  as a n  o ily  so lu tio n . in  d o ses o ỉ u p  to  1 0  m g om  e 
o r tw ic e  d a ily .

D e so xy c o n o n e  h a s a lso  b een  u se d  a s its  e n a n ta t 
p h e n y lp ro p io n a te , a n d  so d iu m  h e m is u c d n a te  e s t e i!. 
D e so xy c o rto n e  p iv a la te  is  u se d  in  v e te rin a ry  m e d id n e .

Preparatìons
Prep r ie ta ry  P rep ara tio n s (d e ta íls  a re  g iven  in  V o lu m e B ) 

S in g le-in g red ien t Prepor oHons.  Fr.: S y n c o rty l; ItaL: C o rtiro n . 

M uhH ngred ie n l Prepo rg tio re . Gr.: D o cab o Q nt.

Phom M copoeial Prapo ro tio n i
O S P  3 6 : D e so xyco rtico ste ro n e  A ceta te  ln je c tio n ; D e so xy co r i- 
co ste ro n e  A ce ta te  P e lle ts .

Dexamet hasone (BAN, ĨÌNNI ®
Deksametasoni; Deksamecazon; Deksametazonas; Desí- 
methasone; Dexamerason; Dexametasona; Dexametason*; 
Dexametazon; Dexamethason; Dexaméthasone; Dexỉ- 
methasonụm; 9a-Fluoro-16a-methylprednịsolone; Hexade- 
cadrol; fleKcaMeTa30H.
9a-Fluoro-n P,17a,21-trihydroxy-lóa-methylpregna-l /-  
diene-3,20-dione.
C22H29F05=392.5 
CAS — 50-02-2.
ATC — A01AC02; C05AA09; D07AB19; H02AB02; R0IAD0Ì; 
SOI BAO I; S028A06; S03BA01.

All cross-reíerences reíer to entries in Volume A
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se a so n a l a n d  p e re n n ia l a lle rg ic  r h in it is  (p . 6 1 2 .1 ) in  a d u ỉts  
a n d  a d o le sce n ts  1 2  y e a rs  o ỉ age a n d  o ld e r; c h ild re n  6  y e a rs 
o f ag e  a n d  o ld e r m a y  b e  ữ e a te d  ỉo r  se a so n a l a lle rg ic  rh in ìt is . 
A  d o se  o f 2 0 0  m ic ro g ra m s o n ce  d a ily  is  g iv e n  a s 2  sp ra y s  o ỉ 
5 0 m ic ro g ra m s in to  e a ch  n o s tr il.

Administrotion in children. C id e so n id e  m a y  b e g ív e n  
in tra n a s a lly  fo r th e  tte a tm e n t o f se a so n a l a lle rg ic  rh in it is  
in  c h ild re n  ag ed  6  y e a rs  a n d  o ld e r, in  th e  sam e  d o se u se d  
in  a d u lts  (se e  p . 1 6 2 6 .3 ).

Asihiĩia. C o rtic o s te ro id s  a n d  b e ta 2-a d re n o ce p to r a g o n ists 
fo rm  th e  c o m e rsto n e  o f th e  m an a g e m e n t o f a sth m a  (se e  
p . 1 6 0 0 .3 )

R e v ie v v s  o i  d d e s o n id e .
1. Deeks ED , Perry CM . Cỉdesonide: a review  of its use ỉa  the management 

of asthm a. Drvịs 2008; 68 : 1741-70.
2. M anning p, a  ai. Cidesonide vcrsus placcbo ío r chronic asthraa ỉn  adulu 

and children. Avaỉlab ỉe in  The Cochrane Database o í System atỉc 
Review s Issue 2 . Chỉchesten John WUey; 2008 (accessed 10/03/10).

3. M annỉng ?, et al. Gdesonide versus other ỉnhaled steroids for chronic 
asihm a ỉn  dxild ren and aduỉts. Avaỉlable ỉn  The Codưane Database of 
System adc Revievvs; Issue 2. Chỉchesỉen John WUey; 2008 (accesseđ 
10/03/10).

Rhinilis. F o r a  d is c u s s io n  o f th e  m an a g e m e n t o f rh in it is . 
in d u d in g  th e  u se  o f c o rtic o s te ro id s , se e  p . 6 1 2 .1 .

R e v ie v v s  oi  d d e s o n id e . ' w  ,
l .  Dhiũon s , W agstaỉf A J. Cldesonidenasal spray; in  allergic rh in itìs. Drup 

2008; 68 :  875-83.

Adverse Effects, Treatment, Wifhdrawal, and 
Precautions
A s fo r c o rtíc o s te ro id s  in  g enerad  (se e  p . 1 6 1 5 .3 , p . 1 6 1 8 .1 , 
a n d  p . 1 6 1 8 .3 , re s p e c t iv e ly ).

S y s te m ic  a b so rp tio n  m a y  fo llo w  in h a la tio n  o f d d e so - 
n íd e , p a r t íc u la r ly  Sf h ig h  d o ses a re  u sed  fo r p ro lo n g e d  
p e rio d s .

Interactíons
T h e  in te ra c tio n s  o f c o rtic o s te ro id s  in  g e n e ra l a re  d e scrib e d  
o n p . 1 6 1 9 .3 .

Pharmacokinetìcs
F o r a  b r íe í o u tlin e  o f th e  p h a rm a c o k in e tic s  o ỉ c o rtíc o ste r- 
o id s , se e  p . 1 6 2 0 .3 . C id e so n ld e  is  h y d ro ly se d  to  its  
b io lo g ic a lly  a c t iv e  m e ta b o lite , d e sd d e s o n id e , b y  e ste ra se  
e n zy m e s ìn  th e  lu n g  a n d  n a sa l m u c o sa . T h e  sy ste m ic  
b io a v a ila b ility  fo r d e sd d e so n id e  is  re p o rte d  to  b e m o re  th a n  
5 0 %  w h e n  d d e s o n id e  is  g iv e n  b y  m e te re d -d o se  in h a le r ; 
d e sd d e so n id e  h a s  a lso  b e e n  ĩo u n d  in  th e  se ru m  o f so m e 
p a tie n ts  a h e r n a s a l u se . O ra l b io a v a ila b ility  is  le s s  th a n  1 % . 
C id e so n id e  a n d  d e sd d e so n id e  a re  e x te n s iv e ly  b o u n d  to  
p la sm a  p ro te in s . I t  is  íu rth e r  m e ta b o lise d  to  in a c tiv e  
m e ta b o lite s  m a in ly  v ía  th e  cy to c h ro m e  P 4 5 0  iso e tư y m e  
C Y P 3 A 4 , a n d  to  á le s s e r e x tẽ n t b y  C Y P 2 D 6 . T h e  m ean  
e lim in a tio n  h a lí- life  o f d e sd d e so n id e  is  a b o u t 6  to  7  h o u is  
a íte r  in h a la tio n  o f d d e s o n id e . A ite r  o ra l o r ỉn tra v e n o u s  
d o sag e , d d e s o n id e  is  m a in ly  e x c re te d  v ỉa  th e  ỉa e c e s . 
R e v ie w s .

1. Derendorí H . Pharm acokỉnetic and phannacodynamìc propenỉes of 
inhaled tídesonide. J Cĩin Pharmacoỉ 2007; 47 :782-9 .

2. Nave R . C lin ical pharm acokỉnetic and pharmacodynamic profỉle o í 
inhaỉed cỉdesonide. ơin Pharmaakinei 2009; 48: 243-S2.

Preparatìons
P ro p ríe ta ry  P rep ara tio n s (d e ta ils  a re  g ive n  in  V o lu m e B )

S in g le-in g red ien t P re p a ra tio n s. Arg.: A lve sco : C id e te x ; O m n aris; 
Austral. ;  A lv e sc o ; O m n a ris; Austria: A lve sco ; Belg.: A lvesco ; 
Braz.\ A lve sco ; O m n a ris; CaruuL: A lve sco ; O m n aris; Chũe. 
A lv e sc o t; C h : A lv e sc o ; Denm.: A lve sco ; Fin.: A lve sco ; Fr.: 
A lve sc o ; Ger.: A lv e sc o ; Gr.: A lve sco ; A m av io ; F re a th e ; Hong 
Kong: A lve sco ; O m n a ris ; Hung.: A lve sco ; India : C id o h a le ; O so- 
n id e f; / r i :  A lv e sc o ; Israel: A lve sco ; Jpn: A lve sco ; Malaysia-. 
A lv e sc o ; O m n a ris ; Mex.: A lve sc o ; O m n a ris; Neth.: A lve sco ; 
Nom/.: A lv e sc o ; Phữipp.: O m n a ris; PoL: A lve sco ; PorL: A lve s- 
co ; S.Afr.: A lv e sc o ; Singapore: A lve sc o ; Spain: A lve sco : Swed.: 
A lv e sc o ; Switz.: A lv e sc o ; Turk.: A lve sco ; UK: A lve sco ; USA: 
A lv e sc o ; O m n a ris ; Z e to n n a ; Veneĩ.: A lve sc o .

Clobetasol Propionate ỊÕANM, USAN, riNNMì 0
j£eM725VQòf)étaso(;-Propionate.de: Gobetasoí, propibnata- 
•derGiobetasoll; Propionas;: Gobetasolpropịarratr GR-2/925;
• KTobetasot-propionát; Klobetazor ■ • Prỏpr^nat/Ằ Kfobetazolu 
'propíonian; Rropionato ' de dobetasól; Kno6eTa30Jia 
nponMOHaT. • • ■■ .■ . - 7 .  •ộ..v ' •

! 21^loit*-9a-fluort>-l 1p,17cl-dihydròxy-J6p-methỹipfegnà•- 
■ l.^iene^Q-dioné 17-pròpionáte. ■ ' 
CÌ5H 32aFd5̂ . 0 '  / '  • '
CAS . T—-125,122-41-2 (dobetasol); 25122-46-7 (dobetasol 
propioọàte). * ’ V . V-'- X.
ATC -̂D07AỌ01 t

ATC Vet —  QD07ADQ1.
UNỊI —  779619577M.

P h a rm a c o p o e ia s . In  Oán., Bur. (se e  p . v ii) , Jpn, a n d  us.
P h . E u i. 8 :  (C lo b e ta so l P ro p io n a te ). A  v v h ite  o r a lm o st 
v v h ite , c ry s ta llin e  p o vvd e r. P ra c t íc a lly  in so lu b le  in  w a te r ; 
s p a rin g ly  so lu b le  in  a lc o h o l; h e e ly  so lu b le  in  a ce to n e . 
P ro te c t fro m  lig h t .
U S P  3 6 : (C lo b e ta so l P ro p io n a te ). A  v v h ite  to  c re a m  
c ry s ta llin e  p o vvd e r. P ra c t íc a lly  in s o lu b le  ỉn  vva te n  s p a rin g ly  
so lu b le  in  d e h y d ra te d  a lc o h o l; so lu b le  in  a ce to n e . in  
c h lo ro ío rm , in  d ỉm e th y l su U o x id e , in  d io x a n , an d  in  m e th y l 
a lc o h o l; s ỉig h tly  so lu b le  in  b e n ze n e  a n d  in  e th e r. S to re  in  
a iit ig h t  c o n ta in e rs . P rơ te c t b o m  lig h t .

ProỊịỊe
C lo b e ta so l p ro p io n a te  is  a  c o rtic o s te ro id  u se d  to p ic a ũ y  fo r its  
g lu c o c o rtíc o id  a c t iv ity  (p . 1 5 9 7 .1 ) m  th e  tre a tm e n t o f 
v a rio u s  sk in  d iso rđ e is . I t  is  u s u a lly  u se d  a s a  c re a m , 
o in tm e n t, g e l, s c a lp  a p p lic a tio n , sh a m p o o , o r fo a m  
c o n ta in in g  0 .0 5 % .

W h e n  a p p lie d  to p ic a lly , p a r t ic u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c d u s iv e  d re s s in g s , 
c o rtic o s te ro id s  m a y  b e a b so rb e d  in  s u ffid e n t a m o u n ts to  
c a u se  sy ste m ic  e ííe c ts  (p . 1 6 1 5 .3 ). T h e  e ữ e c ts o f to p ic a l 
c o rtic o s te ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tío n s c o n c e m in g  th e  c o rre c t u se  o f c o rtic o s te r- 
o id s o n  th e  s k in , a n d  a  ro u g h  g u id e  to  th e  d in ic a l p o te n d e s 
o f to p ic a l c o rtìc o s te ro id s , see  p . 1 5 9 9 .2 .

C lo b e ta so l b u ty ra te  h a s  a lso  b e e n  u se d  s ũ n ỉla r ly . 
R e fe re n c e s .

1. Campisi G, et ai. A new delỉvery ‘sỴSiem of dobciasol-17-propionate 
(lipid-loaded microspheres 0.025%) compared wỉth ạ conventỉonaỉ 
formulatíon (Upophilic olnonent ỉn a hydrophilic phase 0.025%) ỉn 
copical treatment oỉ aơophic/erosive oraỉ lichen pUnus; a phase IV, 
randomỉxed, observer-bỉinded, paralỉel group dỉnical triaL Br J Dtrmatol 
2004; 150: 984-90.

2. Jarratt M  et ai. Cỉobetasoỉ propionate shampoo 0.05%: a new ơption to 
treat padents with moderate to severe scaỉp psocỉasis. J Drugs Dcrmatoỉ 
2004; 3: 367-73.

3. Reygagne p. et ai. Gobetasol propíonate shampoo 0.05% and caỉcỉpotriol 
soỉutíon 0.005%: a randomized coraparỉson of efficacy and saỉety ỉn 
subjects with scalp psorìasis. J Dermatoỉ Trtat 2005; 16: 31-6.

4. Breneman D. a  a l ơobeusoỉ propỉonate 0.05% ỉotíon ỉn the ưeatment 
of moderate to severe atopỉc dennatỉtỉs: a randomixed evaỉuatỉon versus 
dobetasoỉ propionate eraoQỉent cream. J Drugs Dermanỉ 2005; 4: 330-6.

5. Lovve N. et aL Cỉobetasoỉ propỉonate lotíoo, an eữỉdent and saỉe 
altematìve to dobetasoỉ propỉonate emoỉỉient cream in subjects vrỉth 
moderate to severe plaquê-type psorỉasỉs. J Dermatol Tnat 2005; 16: ỉ 58- 
64.

6. Reid DC Kimball AB. Gobetasoỉ propionate foam in the treaunent of 
psortasis. Expert Opin Phamacother 2005; 6: 1735-40.

7. Sanchci Regana M.c ta l. Treatment of nail psorỉasis wỉth 8% dobetasoỉ 
naiỉ lacquer positỉve experience in 10 patỉents. J Eur Acad Dermatol 
Vcnertoỉ 2005; 19: 573-7.

8. Conrotto D. et ai. Ctdosporin y$. dobctasoỉ ỉn the topicaỉ management oỉ 
atrophìc and erosive oraì Uchen planus: a doubỉe-blỉnd. candomìzeđ 
eomroQed triaL Br J Dermatol 2006; 154: 139-45.

9. Vena GA et ai. Gobetasoỉ propionate 0.05% m a noveỉ íoam 
íormulation iỉ saíe and eữectíve in the short*tenn treatment of paũents 
vvith delayed pressuie artícaria: a randomùed. double-blind. pỉacebo- 
controlled ưỉai. Br J Dmnatoi 2006; 154: 353-6.

P o rp h y ria . T h e  D ru g  D a ta b a se  fo r  A c u te  P o tp h y ria , co m - 
p ile d  b y  th e  N o rvve g ian  P o rp h y ria  C e n ư e  (N A P O S ) an d  
th e  P o ip h y ria  C e n tre  S vve d e n , d a s s ih e s  d o b e ta so l a s n o t 
p o rp h y rin o g e n ic ; it  m a y  b e u se d  a s a  d ru g  o f B rs t c h o ic e  
an d  n o  p re c a u tio n s a re  n e e d e d .1- -  

1. The Drug Database for Acute Porphyria. AvaíUblc a t  http;//www. 
drugs-porphyria.org (accessed 17/10/11)

Preparations
P ro p ríe K iry  P rep ara tio n s (d e ta ils  a re  g ive n  in  V o lu m e B ) 

S in g le-in g red ien t P re p a ra lio n ỉ. Arg.: C lo b -X  C lo b e ían  C lo b eso l;
D erm ad o b ; D crm ad e x ; D c rm cxa n c  C a p ila r; D e n n e xan e ; P c ríra - 
c o n ; R ib a tra : S a la c  Austria: C la re lu x : c lo b e x ; D erm o vate ; 
Belg.: C la re lu x ; C lo b e x ; D e rm o va te ; Braz.: C lo b -X ; c lo b e so l; 
C o rta le n  C ; D e rm acare ; P ro p io so l; P so re x ; P s o rin t; T h e ra p so r; 
Canad.: C lo b e x ; D e rm o vate ; Chũc. A ltic o n t ; B alsam  C lo b -X ' 
c lo d a v a n ; C o rto p ic t; D e n n o va te ; K o n id e rm ; X in d en  Oậna: 
D erm o vate  ít ^ ) ; E n  F u  S h u an g  (JS K ® ); B u ro b e tso l (& tn  
± ) ; X ia n  K e  X in  (S 3 S f t ) ; C h : c ío b e x ; C lo v a te ; D en n o va te ; 
H o z ia c f; Denm.: c lo b e x ; D e rm o vac  Fũu: C la re lu x ; C lo b e x ; 
D e rm o vat' Fr.: C la re lu x ; c lo b e x ; D e rm o va l; Ger.: C la re lu x ; 
C lo b eg a len ; C lo b e x ; D e rm o xú i; D e rm o x in a le ; K a riso a ' Gr.: 
B u ta v ă te ; C la re tu x ; C ỉo b e x ; R u b o co rd ; Yug oĐ n; Hong Kong: 
c lo b a so l' C lo b eso l; C lo b e ta d e rm t: c lo b e x ; C lo d e rm ; D e rm o h  
D enm ovate; D e rm o w e lt: D habesob E u ro b e tso l; M ed o d ennone: 
U n i-D e n n o t: U n id e n n ; U n iv a te t; Hung.: C lo b e x ; C lo san aso l; 
D e rm o vate ; India: B e ta n a te ; C lo b ad erm ; C lob etam ib  c lo b e ta - 
v a te ; C lo d e n n ; C lo d ip ; C lo to am ; C lo m ic  C lo n a te ; C lo p -E ; C lo p ; 
c lo ra p ; C o rta z ; C o rtiso l; C o sva te ; C o trim a x ; C u tív a te ; D erm o- 
tyb  D ip le n e -A F ; E c ã d o ; E n d e m i; Eu m o so n e ; E x c e l; K lo ry l; 
Lo b a te ; Lobesob M ag d o ; T e n o va te ; T o p d o rt Indon.: B e rso t 
c lo b e sa n ; c lo ía la m ; C loO am ; c lo n a d e n ã ; C lo s o lt; D erm o vate ; 
E lo p ro ; Fo rd e n n ; H ercu m ; B cad eư n ; K lo d e rm a ; K lo n a tt; Lam o- 
d e x ; Lo tasb at; P rim a d e n n t; P so rid e rm ; Tem p o vate ; / r i :  c la re -  
lu x ; D erm o vate ; E triv ẹ x ; Israel: D e rm o va te ; ItaL: C lo b eso l; 
O lu x ; Malaysia: ơ o b e t' C lo b e x ; C lo d e n n ; D erm o so l;
D erm o vate ; D habesob  U n id e n n ; U n iv a te ; Mex.: c lo b e so l; C lo - 
b e xp ro ; c lo b íx ío a m ; D e n n a to va te ; L o b e v a t Neth.: C la re lu x ;

C lo b e x ; D en n o vate ; Norw.: C lo b e x ; D e n n o va t; N2: C lo b e x ; 
D e rm o l; Philipp.: c le o v a te ; C lo b e x ; c lo b iso n ; C lo n a te ; C lo s- 
d e n n ; D erm osoL' D e n n o va te ; E u ro b e l; G le va te ; P ro b e lin ; PoL: 
C lob ed erm ; c io b e x ; D en n klob ab  D e im o va te ; N o vate ; Port: 
C la re lu x ; D erm o vate ; E triv e x ; Rus.: c lo v a te  (KnoBe& r);
D erm o vate ỢỊepuoBdki): P o w erco rt (Ila yap iro p T ); S -Ạ /r.: c lo b e x ; 
D e n n o va te ; D o vate ; X e n o va te ; Singapore. Ớ o b e x ; c lo d e rm ; 
C lo n o va te ; D en n o so l' D erm o vate ; D h ab eso l' Lobesob M edoder- 
m o n e ; Po w erco rt; SP -C lo b eso t S te rid e n n -S ; U n id e rm ; U n iv a te ; 
Spain. c la re lu x  C lo b e x ; c lo v a te ; D ed o b an ; SwetL: G o b e x ; 
D e rm o vat; Switz.: c la rd u x ; C lo b e x ; D e n n o va te ; Thai.: B e ta so l; 
C h in o va te ; CU noderm ; C lob aso ne; c lo b e t; G o b e ta te ; C lo b e x ; 
C lo d e n n ; C lo d e n n is; C lo n o va te ; C lo tasob  C o b eso l' C o taso ; 
D e laco n  D ergem ate; D en n am an ; D e n n o va te ; K a lta zo n e ; K lo b e- 
co ru  P -V ate ; Se lm a ; S tiv a te ; Taco so k  U n id e n n ; Turk.: 
D erm o vate ; Psodernu P so vate ; UAE: G am avate ; U R  C la re lu x ; 
C lob aD erm ; D en n o va te ; E triv e x ; Ukr.: C lo va te  (K ao B eữ r); 
D e lo r (Tỉenop); D en n o vate  (AepMOBe&r); USA: C lo b e x ; C o n n a x ; 
O lu x ; Tem ovate ; Veneĩ.: D erm o vate .

M uhi-ingred ient P rep ara tio n s. Arg.: O o b e p lu s; C lo b eso b LA ; D er- 
m ad ex N N ; D erm ẽxan e ; CỊtỊnă B ao lo n g kan g  ( t ì lA l l ) ;  Com - 
p o und  K eto co nazo le  CÍU ĩ& BtiÌ);  D ap u le  ( jẳ W S ); J in  N iu  E r  

H ong Kong: C lo b e rt-G t; C lo n e tin t; N e o d o b e tt; U n i- 
Q u a d e rm t; Indùr. Ă ld o s-G M ; B e ta lic  B e tan a te  G ; B e tan ate  
G M ; B etan ate  M ; B e ta sp i-G M ; C G M ; C lo b act-G M ; C lobaderm - 
G M ; C lob asia-G M ; C lob eco s-G M ; C lo b e ris-G M ; G o b esym -G M ; 
C lo b e ta -C F ; C lo b e tam il-G ; c lo b q u ad ; C lo b y ; C lo d erm -G M ; G o - 
d ip -G M ; C log cm ; G o g e m ; G o m ic-M ; G o m ic-S ; G o m ic-Z M ; 
C Ìo n a te -F ; G o n a te -G ; C Io n ate-G M ; G o p -G ; G o p -M ; G o p -M G ; 
G o p -S ; C lo rap -S ; G o s-G M ; G o to f-G ; G o to í-G M ; G o to í-M ; 
C o rta z-S ; C o rtiso l-G ; C o svate -G ; C o svate -G M ; C u taso l-G M ; 
C u d va te -G T ; C u d va te -M F ; C u tìva te -S ; D e n n o cra t P lu s ; D erm o- 
n ic  D enno tcb  D e rm o triad ; D e n n o ty l-M ; D ip g en ta P lu s ; D ip sa- 
lic - F ; E cá d o -G ; E cá d o -G M ; E c n d o -M ; E n d e n n -G M ; E ta n -G ; 
E ta n -G M ; E xce l-M ; F u n g ifite ; H y to n ; K lo ry l-G ; K lo rỵ l-M ; 
Lab o so l-G M ; Leo b et-G Z ; Le ta -G M : Lo b a te -G ; Lo b ate-G M ; 
Lo b ate-G N ; Lob ate-M ; Lo b ate -S ; M ag d o -G ; M id o g en ta ; M ico - 
g ram ; N ad id n -C ; N ad o xin -C ; Te n o va te  G ; T e n o va te  M ; Pki- 
Upp.: D erm ovate-N N ; UK: D e n n o va te -N N f.

Pharmacopoeíai Praparations
B P  2 0 1 4 : C lob etaso l C re am ; G o b eta so l o tm m e n c
U S P  3 6 : c lo b e taso l P ro p io n ate  G e a m : G o b eta so l P rop io n ate
O in tm e n t; G o b etaso l P ro p io n ate  T o p ica l S o lu d o n .

clobetasone Butyrate IBANM . USAN, riNNM) ®
Butlrato dedobetasorfâ|.(ĨCI-5537; 0 0 bètasona, butirato de; 
ơobetảsonbùtyrat;' Qòbétasone, 'Butyrate đe; Qobetasoni 
Butiras; Qobetasonr Butỳras; GR-2/T2T4; Klobetasonbutyrat;

■ Klobetasòn-butýrát; Klobẽtasombutyraatti;' Klobetaibn Bũtir- 
at kfobetazori-butirác Klobetazono butiratas; Kno6ẹra30Ha 
BỵrnpaT.. , / " ■  '■' '
2t.<hfpro-9a-fluoro-1.7a-hỵdroxy-16p-methyìprégna-1,4- 
'diene-3jỊ20-trione 17-butýrate.'
C26H32aFÒs=479.0 r  ' .
GAS — 54063-32-0 (ơobetasone); 25122-57-0 (chbetasone:
butyrate). ■■■ .... ............
ẠTÓ —  D07AB01;S018A09. ................
ATC Vet — QD07AB0Ị; QS01BA09. .
u m  —  8UOH6X16ẸO.

P h a m n a c o p o e ia s. In  Eur. (se e  p . v i i ) .
P h . E u r . 8 : (C lo b e ta so n e  B u ty ra te ). A  w h ite  o r a lm o st w h ite  
p o vvd e r. P ra c tic a lly  in so lu b le  in  v v a te r; s lig h tly  so lu b le  in  
a lc o h o l; h e e ly  so iu b le  in  a ce to n e  a n d  in  d ic h ỉo ro m e th a n e . 
P ro te c t fro m  lig h t.

Proỉile
C lo b e ta so n e  b u ty ia te  is  a c o rú co ste ro id  u sed  to p ic a lly  fo r its  
g lu c o c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 ) in  th e  tre a tm e n t oi 
v a río u s  sk in  d iso rd e rs . I t  is  u s u a lly  u sed  a s a  c re a m  o r 
o in tm e n t c o n ta in in g  0 .0 5 % . W h e n  a p p lie d  to p ic a lly , 
p a rtic u la r ly  to  la rg e  a re a s , w h e n  th e  s ld n  is  b ro k e n , o r 
u n d e r o c d u á v e  d re s s in g s . c o rtic o s te ro id s  m a y  b e  ab so rb ed  
in  s u ffid e n t a m o u n ts to  cau se  sy s te m ic  e ííe c ts  (p . 1 6 1 5 .3 ). 
T h e  e ỉíe c ts  o ỉ to p ic a l c o rtic o s te ro id s  o n  th e  s k in  a re  
d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r re c o m m e n d a tio n s co n ce m in g  
th e  c o rre c t u se  o i  c o rtic o ste ro id s  o n  th e  s k in . a n d  a  ro u g h  
g u id e  to  th e  d in ic a l p o te n d e s o f to p ic a l c o rtic o s te ro id s , see  
p . 1 5 9 9 .2 .

C lo b e ta so n e  b u ty ra te  is  a lso  u se d  fo r in ĩla m m a to ry  e ye  
d iso rd e rs , a s e ye  d ro p s c o n ta in in g  0 .1 % . P ro lo n g e d  u se  oi 
o p h th a lm ic  p re p a ra tio n s c o n ta in in g  c o rtic o s te ro id s  h a s 
cau se d  ra ise d  in tra -o c u la r p re ss u re  an d  re d u c e d  v is u a l 
íu n c t io n .

P o rp h y ria . T h e  D ru g  D a ta b a se  fo r  Ấ c u te  P o tp h y ria , co m - 
p ile d  b y  th e  N o rtv e g ia n  P o rp h y ria  C e n ơ e  (N A P O S ) a n d  
th e  P o rp h y iia  C e n ư e  S vve d e n , d a ss iĐ e s d o b e ta so n e  as n o t 
p o rp h y rin o g e n ic  it  m a y  b e u se d  a s a  d ru g  o í f ir s t  c h o ic e  
a n d  n o  p re c a u tio n s a re  n eed ed . 1 

1. The Diug Databaae for Acute Poiphyrỉa. Available ac http://www. 
drugs-poĩphyriiLorg (aocessed 17/10/11)

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol f  denotes a preparaúon no longer actively marketed

http://www
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Preparotions
Propríetary Pioporobons (d e ta ils  a re  g ive n  in  V o lu m e B )

Sngle ẽigrađenl Praparatiom. Arg.: E u m o va te ; AustraL: B eco - 
d am -C -b  E u m o va te ; Austria: E m o va te ; Belg.: E u m o va te ; 
B r ư t : E u m o va te ; CẩouuL: Sp ecơ o  E cxe m a ca re ; D en m E m o va t; 
Pin.: E m o va c  Ger.: E m o va te ; Gr.: R e tta va te ; Hong Kong: 
E u m o va te : / r i :  E u m õ va te ; Israel: E u m o va te ; ItaL: d o b e t; 
E u m o va te  S o ld e rm a ; V lsu d o b em  Malaysús. E u m o va te ; U -C lo - 
so n c  Ncth.: E m o va te ; NZ: B e co d e rm -C t; E u m o va te ; PorL: 
B m o va te ; SJÍfr.: E u m o v a te t; Singapore. A m iso l; E u m o va te ; 
Spain: E m o va te ; SwaL: E m o va t; Switz.: Em o vate ; Thai: U - 
c lo so n e ; Turk.: E u m o va te ; VK  E u m o va te ; Venez.: E u m o va te .

Mute-in y a đ a n t Prsporotions. ỉndia: C lob eq uad ; Eum o so n e-G ; 
Eum o so n e-M ; Lo ie e -G M ; Lo zee-M ; Lo ze e ; Israel. C id o d e n n -C ; 
Ttal ■ V ĩiu d o b e n  A n tib io tic o ; V ĩsu d o b e n  D econ g estio n an te ; 
UK: T rim o v a te .

Miarmocopoad Praporohoiis
B P  2 0 1 4 : C lo b etaso n e  C ream ; clo b e taso n e  O inưnen t-

Clocortolone Pivalate IUSAN, riNNMi 0  
C L-6 8 ; O o co rto lo n a , p iv a la to  d è ; Q o co rto lo n e , P iv a la te  d e ; 
C lo c o rto lo n i P iv a la s ; P iv a la to  d e  c lo c o rto lo n a ; SH -86 3 ; 
K n o K o p ro n oH a riM BanaT.
9 ạ -C h lọ /õ -6 á -flu 9 ro -n p ^ l-d ih y d ro x y -1 6 a -m e th y lp re g n a -
1 ,4 ^ ie n e -3 3 0 -d io n e .2 1 -p iv a ía te . -
^ 3 6 0 1 = 0 5 = 4 9 5 .0
C 4 S  — 4828-27-7 (ckxortobne); 34097- ì 6-0 (docortolone 
plvaíatè).
ATC — D07AB21. : -■■■■. .  ■
ATC Vet — QD07AB2 ì.
UNII rr- QBL8IZH]4X.

P h a rm a c o p o e ia s . In  us.
U S P  3 6 : (C lo c o rto lo n e  P iv a la te ). A  v v h ite  to  y e llo v v ish -  
w h ite , o d o u rle ss  p o w d e r. S p a rin g ly  so lu b le  in  a lc o h o l; 
so lu b le  in  a c e to n e ; ừ e e ly  so lu b le  in  c h lo ro ỉo n n  a n d  in  
d to x a n ; s lig h tly  so lu b le  in  e th e r a n d  in  b e m e n e . S to re  in  
a irtig h t c o n ta in e rs . P ro te c t fro tn  lig h t.

Ptofìle
C lo c o rto lo n e  p iv a la te  is  a c o rtic o s te ro id  u se d  to p ic a lly  fo r its  
g lu c o c o rtíc o id  a c t iv ity  (p . 1 5 9 7 .1 ), a s a 0 .1 %  c re a n i o r 
o in tm e n t, in  th e  tre a tm e n t o í v a rio u s  s k in  d iso rd e rs . 
C lo c o rto lo n e  c a p ro a te  h a s b e e n  u se d  w ith  th e  p iv a la te .

W h e n  a p p lie d  to p ic a lỉy , p a r t ìc u ỉa r ly  to  la rg e  a re a s , w h e re  
th e  s k in  is  b ro k e n , OI u n d e r o c d u s iv e  d re s s in g s , 
c o rtíc o s te ro id s  m a y  b e  ab so rb e d  in  s u ỉh d e n t a m o u n ts to  
c a u se  sy s te m ic  e ữ e c ts  (p . 1 6 1 5 .3 ). T h e  e ữ e c ts o f to p ic a l 
c o rtic o s te ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tio n s c o n c e m in g  th e  c o ire a  u se  o ỉ c o rtic o s te r-  
o id s o n  th e  s k in , se e  p . 1 5 9 9 .2 .

Preparations
Proprietary Praporahons (d e ta ils  a re  g ive n  in  V o h im e B )

Sngla ingradMnt Preporotions. Ger.: K a b a n t; K a b a n im a tt; USA: 
a ò d e rm .

Pbanracopoaal Praparalions
U S P  3 6 : C lo co rto lo n e  P iv a la te  C re am .

Cloprednol /BAN, USAN, HNNI <8>
'Ooprednolum; RS-4691; KnonpeSHO/1.
6 -Chloro-l ip,T7a,21-trihydroxypregna-1,4,6-triene-3,20- 
dione.
C2,H 2 5 a Ó ^ 3 9 Z 9 -  /
CAS — SỈSÌ-34-3.
ATC —.H02A8Ỉ4.-, ;■ '
ATC Vet — QH02AB14.
UNIt’— SYPS603ỊSJG.

Proỉịle
Q o p re d n o l is  a  c o rtic o s te ro id  w ith  m a in ỉy  g lu c o c o rtic o ỉd  
a c t iv ity  (p . 1 5 9 7 .1 ); th e  a n ti- in fla m m a to ry  a c t iv ity  o í 2 .5  m g 
o f d o p re d n o l is  e q u ỉv a le n t to  a b o u t 5 m g o f p re d n ũ o lo n e . 
C lo p re d n o l is  g iv e n  o ra lly  in  v a rio u s  d iso rd e rs fo r w h ic h  
c o rtic o s te ro id  th e ra p y  is  h e ỉp íu l (p . 1 5 9 7 .3 ), in  u s u a l d o ses 
ra n g in g  b o m  1 .2 5  to  1 2 .5  m g  d a ily .

Preparotions
Piopóatay  Preporotions (details are given in Volume B) 
Singia-mgrednnt PrapQHdMiiiv Ger.: Syntestan.

C o rtico re lin  ỊHNNI0
Gbrticòíibérih; Corticórelina; Corticoréline; CorticoreRnorn; 
Corticóứophin-releasing Hormone HLC; Coiticoứopin-

're le ã s in g  F ạ c to r; C R F ; C R H ; H o rm o n a  lib e ra d o ra  d e  
c o rtic o ơ o p in a ; KoprvtKopeoM H .
C 208H 344N60O 63S2 .4 7 5 7 5  (h u m a n ); C 20SH339N5SO63S = 4 6 7 0 3  
(o v ír ỉẽ í
CAS'.— 86784-80-7  (corticorelin (hu m a n ì); 7 9 8 0 4 -7 ĩ -0  
(corticorelin (ợúne)).
A T C —  VỌ4CD04: '
A K V e t  —  Q W 4 a X 4 .
UNII —  Y 1 2 4 ĨZ 0 S Ỉ3  (corticorelin oviné); 305O E 8862Y  
(conicorelin hum an).

Cortỉcorelin TriAutate /riNNMỊ <2>
C o rtic o re lin : T rid u o ro a ce ta te ; C o rtic o re lin a , triA u ta to  d e ; 
G o rtic o ré lin e , T riA u ta te  d e ; C o rtic o re lin i T rìflư ta s ; T riílu ta to  d e  
c o rtic o re lin a ; KopTM KopenM Ha T p n ộ n y ra ĩ. 
C a K H n ^ ssQ a S ^ íC ỉH p ỊO ỊÍo v in e )
CAS — 12Ỉ249-Ỉ4 -7  (corticorelin ovịne  triflutate). 
A T C — V04CD04.
ATC Vet —  QV04CÒ04.
UNII — 56X54T817Q (conicorelin ovine  triíìutate).

NOTE. C o rtic o re lin  O v in e  T riD u ta te  is  USAN.

Uses and Administration
C o rtic o re lin  is  a p o ly p e p tid e  h y p o th a la m ic  re le a s in g  
h o n n o n e  th a t s tim u la te s  th e  re le a se  o f c o rtic o tro p in  
(b e lo w ) fro m  th e  a n te r io r p itu ita ry . Ít  is  u sed  in  th e  
d iíỉe re n tia l d ia g n o sis o { C u sh in g 's  sy n d ro m e  (se e  D ia g n o s is 
a n d  T e s t in g , b e lo v v ) a n d  o th e r a d re n a l d is o rd e rs . 
C o rtíc o re lin  is  u s u a lly  g iv e n  as th e  ư iílu ta te , b u t d o ses a re  
e xp re sse d  in  te rm s o f c o rtic o re lin  (h u m a n  o r o v in e ). A  
sú ig le  d o se  o f lO O m icro g ra m s. o r o f 1 m ia o g ra m /k g . is  
g iv e n  b y  in ơ a v e n o u s  in je c tio n  o v e r 30  se co n d s . H ig h e r an d  
m o re  ra p id  d o ses h a v e  b e e n  u se d  b u t m a y  be a sso d a te d  w ith  
an  in c rc a se d  r is k  o f a d v e rse  e ffe c ts  (se e  b e lo w ).

C o rú c o re lin  a ce ta te  is  u n d e r in v e s tig a tio n  fo r th e  
tre a tm e m  o í c e re b ra l o ed em a a sso c ia te d  w ith  b ra in  
tu m o u rs .

Administrotion. C o rtic o re lin  w a s w e ll ab so rb ed  a fte r su b - 
cu ta n e o u s in je c tio n  a n d  b io a v a ila b ility  w a s c a lc u la te d  to  
be a b o u t 6 0  to  7 0 % ; a b so tp tio n  w a s s lo w e r vv ith  h ig h  
d o se s, su g g e stin g  th a t it  m a y  b e a sa tu ra b le  p ro ce ss. G iv e n  
th e  re te n tio n  o f b io a c tiv ity , th e  su b c u ta n e o u s ro u te  w a s 
c o n sid e re d  a n  a ttra c tiv e  a lte m a tiv e  to  in tra v e n o u s  u se . 1 

1. AĐgst MS. ti ai. Pharmacokinetics. conísol reỉcase. and hemodynamics 
after ứiưavcnous and subcutancous injection of bumsn corricotropin- 
rdeasíng íaaor ỉn bumans. ơ in  Pharmacol Ther 1998; 64: 499-510.

Diagnosis and testing. C o rtỉc o re lin  m ay  b e u se d  in  th e  
d ia g n o sis o f a d re n a l d iso rd e rs  in d u d in g  C u sh in g 's  
sy n d ro m e  (p . 2 5 5 9 .1 ). In  th e  in it ia l d ia g n o sis o f C u sh in g 's  
sy n d ro m e , a d e xa m e th a so n e -c o rtic o re lin  te s t m ay be u sed  
to  id e n tiỉy  p se u d o -C u sh in g 's  c o n d itio n s  su  ch  as d e p re ssio n  
o r a lc o h o lism  in  p a tie n ts  v v ith  m ild  h y p e rc o rũ so lism  an d  
e q u iv o c a l c e su lts o n  o th e r d ia g n o stic  te s ts . T h is  co m b in a - 
tìo n  is  re p o rte d ly  m o re  a c c u ra te  th a n  e ith e r a lo n e , 1 b u t it  
is  cu m b e rso m e  an d  d ư ỉìc u lt to  c a rry  o u t o n  a n  a m b u la to ry  
b a ã s . 2

W h e n  a d ia g n o s is  o f A C T H -d e p e n d e n t C u sh in g 's  
sy n d ro m e  h a s b e e n  e s ta b lish e d . c o rtìc o re lin  m ay  b e  u sed  
ío r  (M e re n t ía l đ ia g n o sis  o f th e  su b ty p e . P a ò e n ts w ith  
p itu ita ry  C u sh in g 's  sy n d ĩo m e  h a v e  a n  e xa g g e ra te d  in c re a se  
in  p la sm a -c o rtic o ư o p in  a n d  p la s m a -c o rtiso l c o n c e n tra tio n s 
in  re sp o n se  to  c o rtic o re lin , w h e re a s  th o se  w ith  a d re n a l o r 
e a o p ic  sy n d ro m e  g e n e ra lly  h a v e  n o  re sp o n se .3,4 T h e  
c o rtic o re lin  s tim u la tio n  te s t is  o í co m p a ra b le  d ia g n o stic  
e íh c a c y  to  th e  d e xa m e th a so n e  su p p re ss io n  te st, 5’6 a lth o u g h  
ía ls e  re s u lts  h a v e  b e e n  o b ta in e d  w ith  b o th  te sts . 1 5 -7 A g a in , a 
c o m b in a tio n  oi th e  d e xa m e th a so n e  a n d  c o rtic o re lin  te sts  is  
re p o rte d ly  m o re  a c c u ra te  th a n  e ith e r a lo n e . 6 T h e  m o st 
re lia b le  te s t to  d is t in g u is h  b e tw e e n  p itu ita r y  a n d  
n o n p itu ita ry  ío rm s o f C u sh in g 's  sy n d ro m e  is  to  m e asu re  
th e  d iữ e re n c e  b e tw e e n  C e n tra l a n d  p e rip h e ra l c o n c e n tra - 
tío n s  o f A C T H  a fte r g iv in g  c o rtic o re lin . 2 H o vve ve r, th is  
re q u ữ e s sa m p lin g  oi C e n tra l (p e tro sa l) v e n o u s b lo o d , a n  
in v a s iv e  p ro c e d u re  n e e d in g  c o n s id e ra b le  e xp e ró se .

1. Yanovskỉ JA. tt aL Corticoưopin>reỉeasing hormone stúnulaũoo 
ỉoDowinf km-dosc dexamethasone admỉnisiration: a new lesi IO 
digingĩiẫA Cushing's syndrome írora pseudữ-Cushing^ States. JAMA 
1993; 269: 2232-8.

2. Raff H. HsdBng JW. A physiologỉc approach to dỉagnosis oí the Cushing 
syndrome. A m  batnt M td 2003; 138: 980-91.

ỉ. Chronsos GP, et đỉ. The corticotropứi-releasing íaaor stùnuỉacion test: an 
aid in the evaỉuatỉon of patients with Cushỉng's syndrome. N Engl J Med 
1984; 310: 622-6.

4. NeweII-Price i.a a L  Optixnal response aiterta for the human CRH test in 
the dỉữerentỉaỉ dlagnosls of ACTH-dependem Cushing's ỉyndrome. Ị  
ơ in  Endocrinoi M ttàí 2002: 87: 1640-5.

5. Hennùỉ AS. tt ềL TỈM cortícotropin-releaslng-honnone test versus the 
hỉgh-dose denmethasone test ỉn the dỉfferentlaỉ dỉagnosỉs oí Cushing's 
syndxome. Lđnat 1986; ỉh 540-4.

6. Nỉeman ỈX  đ  ai. The ovine corticoiropỉn-rcieasing hormone 
stiimilation test and the dexamerhasone suppression test in the 
dỉfferentỉal dỉagnosis o i Cushing'5 syndrome. Ann ìnttm  Med 1986; 105: 
862-7.

7. Amaỉdỉ a  tí ai. Diagnosỉs and complicatỉons oỉ Cushing'5 syndrome: a 
consensus statemem. J Cỉin Enảocrinol Metab 2003; 88: 5593-5602.

Adverse Effeđs
F lu s h in g  o ỉ th e  fà c e , n e c k . a n d  u p p e r c h e s t, an d  m il I 
d y sp n o e a  m a y  ỉo llo w  ứ itra v e n o u s  in je c tio n  o ỉ c o n ic o re lữ , 
a n d  la s t fo r a b o u t 3 to  5 m in u te s . P ro lo n g e d  flu s h in f , 
ta c h y c a rd la , h y p o te n s io n . a n d  c h e st tìg h tn e ss  h a v e  b ee  I 
re p o rte d  a ỉte r  lã rg e  d o se s.

E ffe c h  o n  th e  c a rd io v a s c u la r  S y s te m . Lo ss  o f c o n sd o u ! • 
n e ss , la s tin g  fo r 10  se co n d s to  5 m in u te s , o cc u rre d  in  I 
p a tie n ts , 2  o ỉ w h o m  h a d  C u sh ừ ig 's  d ise a se  a n d  o n e  w h  ) 
h a d  se c o n d a ry  a d re n a l in s u ữ id e n c y , a lte r  in tra v e n o v  i 
in je c tio n  o f c o rtíc o re lin  2 0 0 m ic ro g ra m s . 1 T h e  2  p a tie n i; 
w ith  C u sh in g 's  d ise a se  h a d  a s lig h t a cc o m p a n y in g  ỉa ll L I 
b lo o d  p re ss u re . In  a  lo u rth  p a tie n t. re c e iv in g  c o rtic o s te ro i I 
a n d  th y ro id  h o rm o n e  re p la ce m e n t th e ra p y , in je c tío n  c f 
c o rtic o re lin  w a s a sso d a te d  w ith  a S h a rp  fa ll in  s y s to lì: 
b lo o d  p re ssu re  a n d  su b se q u e n t a sy s to le . T h e se  s c r io u ; 
a d v e rse  eH ects vve re  n o t n o te d  b y  O th ers2-3 a n d  w e re  v a i ■ 
io u s ly  a ttrib u te d  to  im p u ritie s , 2 h ig h  d o sag e , 2 v a so v a g ; I 
sy n co p e , 5 o r to  th e  fa a  th a t th e  c o rtic o re lin  u sed  in  t h : 
s tu d y  w a s o f o v in e  ra th e r th a n  h u m a n  o rig in .’  T h : 
a u th o rs  o f th e  o rig in a l s tu d y 1 h a v e  s in c e  sta te d 4 th a t lovv ■ 
e rin g  o í th e  d o se  íro m  2 0 0 m ic ro g ra m s g iv e n  in tra v e -  
n o u s ly  o v e r 1 0  se co n d s to  lO O m icro g ram s o v e r 6 0  se co n d s 
h a s ỉto p p e d  se rio u s  a d v e rse  e ííe c ts  b u t th a t o v in e  c o n ic o r-  
e lin  w a s s t ill p re íe rre d  b e cau se  o f its  lo n g e r d u ra tìo n  c f 
a c tio n  an d  lo v v e r in c id e n c e  o f h y p o te n s iv e  a d ve rse  e ffe c t :. 
T h e re  h a s . h o v v e v e r, b een  a lu rth e r re p o rt o f c h e st p a i I 
a cco m p a n ie d  b y  a  fa ll in  b lo o d  p re ssu re  in  a p a tie n t 
re c e iv in g  c o rtic o re lin  a t a d o se o f 1 0 0  m ic^ og^ am s.,

1. Hermus A. et aỉ. Serious reaaions to conicotropỉn-rcleasing faaor. Lanc t 
1983; L* 776.

2. Schulte HM, tí ai. Saíety oí conicotropin-reỉeasing íactor. Lartcet 1985; : 
1222

3. Oppermann D. Saíety oỉ human and ovine conicotropừi-releasin > 
hòrmone. Lanan 1986; U: 1031-2.

4. Hermus ARMM.tfđ/.Saíeiyoỉhumanandovmeconicmropin-relcasir. ỉ 
honnone. Lancet 1986; U: Ỉ032-3.

5. Paloma v c  rt a l Chest paín aíter imravcnous corticoưopin-rcìeasin : 
hormone. Laneet 1989; iỉ 222.

Preparations
P ro p rie la ry  PreparaH om  (d e ta ils  a re  g iven  in  V o lu m e B )

S in g le4n g red ien t P rep ara tio n s. Austria: C R H ; Fr.: S tim u -A C n -: 
Ger : C o n ire l+ ; C R H ; Neth.: C R H ; USA: A C Thre l.

C o rtico tro p in  (BAN, riNNị ®
ACTTH; A d re n o co rtico tro R n a ; A d re n o c o rtic o ơ o p h ic  H orm - 
o n e ; A d re n o c o rtlc o tro p h in ; C o rtic o tro fin a ; C o rtic o tro p h in  
C o rtic o tro p in a ; C o rtic o tro p in e ; C o rtic o tro p in u m ; H o rm o na 
a d re n o co rtico ơ o p a ; K o rtik o tro p iin i; K o rtiko ữ o p in ; Ko ptm k o - 
TponM H.
CAS — 9002-60-2 (corticotropin); 9050-75-3 (corticotropin zinc 
hydroxlde); 8049-55-6 (corticoữopin á n c  hydroxide). 
A T C — HỎIAAOI. V
ATC Vét — Q H 0ÌAÁ0Ỉ. ■ __
UNII —  K0U6802TXA (corticoơopin); 0480S420TR (cortico- 
tropin bovine/ovine); FP33F50XK8 (corticotropin pordne).

Pharmacopoeias. In  us a s p re p a ra tío n s  fo r in je c t io n .

U n ịte

5 u n its  o f p o ró n e  c o rtic o ư o p in  fo r b io a ssa y  a re  c o n ta in e d  ĨI 
a b o u t S O m icro g ra m s (v v ith  la c to se  5 m g ) in  o n e  a m p o u le  0 ; 
th e  th ìrd  In te rn a tio n a l S ta n d a rd  (1 9 6 2 ).

Uses and Administratíon
C o rtic o tro p in  is  a n a tu ra lly  o c c u rrin g  h o rm o n e  o í th ' 
a n te rio rlo b e  o i  th e  p itu ita ry  g la n d . ỉt  s tim u la te s  th e  ad re n a  
g la n d s to  se c re te  a d re n o c o rtic a l h o rm o n e s , e sp e d a ll’ 
c o rtis o l (h y d ro c o rtiso n e ). so m e m in e ra lo c o rtic o id s  su  c h  a 
c o rtic o s te ro n e , a n d . to  a  le s s e r e x te rn , a n d ro g e n s . I t  h a s  lit t l' 
e ffe c t o n  a ld o ste ro n e  s e a e t io n , w h ic h  p ro ce e d s in d e p e n  
d e n tly .

S e c re tio n  o f c o rtic o ơ o p in  b y  th e  h m c tìo n in g  p itu ita r  
g la n d  is  c o n ư o lle d  b y  th e  re le a se  o f c o rtic o re lin  fro m  th í 
h y p o th a la m u s a n d  is  a lso  re g u la te d  b y  a  n e g a tiv e  íe e d b a d  
m e ch a n ism  in v o lv in g  c o n c e n tra tío n s  o ỉ d rc u la ú n g  g lu co  
c o rú c o id s . C o n d itio n s  o f s tre ss  m a y  a lso  s tứ n u la te  se c re tio n  

C o rtic o tro p in  m ay  b e  u se d  d ia g n o s tic a lly  to  in v e s tig a tt 
a d re n o c o rtic a l in s u ffid e n c y . I t  h a s  a ls o  b e e n  u s e c  
th e ra p e u tic a lly  in  m o st o í th e  c o n d itio n s  (w ith  th t  
e x c e p tío n  o f th e  a d re n a l d e h d e n c y  S ta te s a n d  a d re n o c o rtic a l 
o v e ra c tìv ity ) fo r w h ic h  sy s te m ic  c o rtic o s te ro id  th e ra p y  is  
in d ic a te d  (p . 1 5 9 7 .3 ). S u c h  u se  is  n o w  ía ir ly  lim ite d . 
H o w e v e r, c o rtic o ư o p in  m a y  b e u se d  in  c e rta in  n e u ro lo g ic a  
d iso rd e rs  su  c h  a s in ía n t ile  sp asm s a n d  m u lt ip le  sd e ro s is . The 
s y n th e tic  p o ly p e p tid e  te tra c o sa c tid e  (p . 1 6 4 8 .1 ), v v h ic h  h a s 
th e  sam e  a m in o -a d d  se q u e n ce  as th e  f ir s t  2 4  re s id u e s  O ' 
h u m a n  c o rtic o tro p in , m a y  b e  u se d  a s a n  a lte m a tiv e

All cross-reíerences refer to entries in Volume A



Deprodone/Dexamethasone 1631

ATO-Vet — QA0tAC02zGC05AAO9;QĐQ7ABĩ9; QDOỌm 
QDÍ0AA03; QH02ÀB02; QRỮMDÒ3; OSOỈBAOì; QSỠ1CB01; 
QS02BAÓ6; QS03BA01. ' 
u m —  7S5I7G3JQL

P h a rm a c o p o e ia s . In  ơiitt., Eur. (se e  p . v u ), lnt„  Jpn, us, an d  
Viet.
P h . E u r . 8 :  (D e x a m e th a so n e ). A  w h ite  o r a lm o st w h ite , 
c ry s ta llin e  p o vvd e r. P ra c t ic a lly  in s o lu b le  in  vva te n  sp a rin g ly  
s o lu b le  in  d e h y d ra te d  a lc o h o l; s lig h t ly  s o lu b le  in  
d ic h lo ro m e th a n e . P ro te c t fro m  lig h t.
U S P  5 6 ; (D e x a m e th a so n e ). A  w h ite  to  p ta c tic a lly  v v h ite , 
o d o u iỉe s s , c ry s ta llin e  p o vvd e r. P ra c t ic a ilỵ  in so lu b le  in  vva ten  
s p a iin g ly  so lu b le  in  a lc o h o l, in  a ce to n e , in  d io x a n , an d  in  
m e th y l a lc o h o l; s lig h d y  s o lu b le  in  c h lo ro ío n n ; v e ry  s lig h d y  
so lu b le  in  e th e r.

Dexamethasone Acetate
IBANM, USAN, riNNMI <8>
ÍẨẻBtàto de dexametásona; Deksametasoniasetaatti; Deksa- 
-metạiono acetatas; Dexametasona, acetato.de; Dexameta- 
sonacetap Dexametaỉon-acetát; Dexamethasonacetac Dex- 

!amẻthason-acetát; Dexaméthasone, acétatè -de; 
Dexamethasoni Acetas; fleKC3Meia30Ha AyeTaT. 
Dexamethasone 21-acetate. ' . ̂
C24H3,F06=4345 ỹ  ’
CÃS— n  77-87-3 (anhydrous d e x a m e th a so n e  aceĩa te); 558! 2- 
90-3 (d ex a m e th a so n e  a c e ta te  m onohydrate).
ATC —  A01AC02; CỌSAA09; D07A819; HƠ2AB02; R0IAD03; 
S01BA01; S02BAỌ6; S038A01.
ATC Vet —  QÃ01ACQ2; QCQ5M 09; 0 0 0 7 ABì 9; QH02AB02; 
QR0ÌADO3; QS01BA01; QS02BAÕ6; QS03BA0Ì.
UNII —  Ẽ2287TKU04 (d ex a m e th a so n e  a c e ta te i  K7V8P532WP 
(anbydrous d e x a m e th a so n e  aceta te); D W N2W N4Ẹ 7X (dexa- 
m e ứ ia so n e  a c e ta te  m onohydra te).

P h a m ta c o p o e ia ỉ. In  Chin., Eur. (se e  p . v i i ) , a n d  Vía. 
bu. a n d  u s  a llo v v  th e  a n h y d ro u s  fo n n  o r th e  m o n o h y d ra te . 
P h . E u r . 8 :  (D e x a m e th a so n e  A c e ta te ). A  w h ite  o r a lm o st 
v v h ite , c r y s ta llin e  p o v v d e r. I t  sh o w s  p o ly m o rp h ism . 
P ra c t ic a lly  in s o lu b le  in  w a te n  b ẹ e ly  so lu b le  in  a ỉco h o b  
s lig h tly  so lu b le  in  d ic h lo ro m e th a n e . P ro te a  fro m  lig h L  
U S P  3 6 : (D e x a m e th a so n e  A c e ta te ). I t  c o n ta in s  o n e  
m o le c u le  o f v v a te r o f h y d ra tìo n  o r is  a n h y d ro u s . A  d e a r, 
v v h ite  to  o ff- w h ite , o d o u rie ss  p o w d e r. P ra c tic a lly  in so lu b le  
in  w a te r fre e ly  so lu b le  in  a c e to n e , in  d io x a n , a n d  in  m e th y l 
a lc o h o l. S to re  a t a  te m p e ra tu re  o f 2 5  d e g re e s, e x c u rs io n s 
p e m ũ tte d  b e tv ve e n  15 d e g re e s a n d  3 0  đ e g re e s.

Dexamethasone Isonicotinate
(BANM, HNNMI ®
Deksametasoniisònikotìnaatti; Deksametazonu lzonikoty- 
niart; P©cametásonar isonicotinatb: de; Dexametạsonisoni- 
kotinat; Dexaméthasone, Isonicotinate de; Đexamẻthasoni 
Isoníeótìnas; pexàmethasonisonicotinat; Dexátĩieĩhason- 
ísonikotinát; Isbnicotinato. dedexametasona; fleKcáMèra30- 
Há H30HMKỚTVIHảTÌ - '■
Dexaraethasoné 2 1-ison icoti natề.
CaHj2FN06Ì497.6 ■ ■
G4S — 2265-64-7.
ATC — 'AŨÌACÒ2; C05AAQ9; DỌ7Ạ819; H02AB02; R0ỈẠD03; 
S01BA01; S02BAÓ6; S03BA01.
ATC Vẹt —  QAOÌAC02; Q C 0SM 09; Q007AB19; QH02AB02; 
QR01ẨÒ03; QS01BAÓ1; QS02BAÓ6; QS03BAÓÍ^
UNII —  8LGCOBOA7Ỉ. 7

P h a rrn a c o p o e ia s . In  E ur. (se e  p . v ii) .
P h . E u r . 8 : (D e x a m e th a so n e  Is o n ic o tin a te ). A  w h ite  o r 
a lm o st w h ite  c ry s ta llin e  p o w d e r. P ra c tic a U y  in so lu b le  in  
w a te r; s lig h tly  s o lu b le  Ú I d e h y d ra te d  a lc o h o l an d  in  a ce to n e .

Dexamethasone Phosphate IBANM. riNNMl ®
D e â m ể ta sb n à , fo sfe to  .d e ; D e xam é tH aso n e , f?h b sp h a tẹ 'đ ẹ ; 
P ẹ x a m e th a so n ì P h õ sp h a s ;. F ó sfe to  d e  d e xa m e ta sõ n á ; 
fleKcáM eT330H a (D o cộaT .
Dexároểtfrasone 2Hdihýdrogen phạsphate).
G22H3oF08P=472.4
G4S- .3 1 2 - 9 3 -6 .
^ữkỉÀÒỈẠCOị COSĂAoị D07ABI9; H02AB02; R0ÌAD03;. 
501BAÕĨ;S02BA06; S03BA01. -

J ^ ý é ; ị -  QA0TACỮ2; QC05AA09; QD07AB19; QHÒ2A802; 
CS&ẦCX)3i QS01BA01; QSỎ2BA06; Q503BA01. 
&ẾB.2BP70L44PIỊ

Dexamethasone Sodium 
Metasulfobenzoate ỊriNNMỊ 0
Sẹxameẫsoôa. metasulfobenzoatõ sódicõ 'ảê ; De>a-- 
méthasoné Métasulfobenzoate .Sodique; Dexàmethasone

•So d iu ro  M e ta su lp h o b e o zo a te  - ® A N M ); , O e xa m ẹ th ạ so n e  
S o d íu n i M e ta so lp h o b e rco a te ; M é ta su lfb b e n zo ato - só d ico  

ị d e  d e xa m e ta so n ã ; N a tn lD e xa m e th a so n i M e ta su lfo b e n zo a s; 
H a T p n ií M eracyn b ệo 6eH 3 o aT fleK caM eTa30 H . 

i^ b a m e th a s o ríe  2 Í- (sb d lu m  m -su lp h o b e n zo a te ). 
C 29H 3jFN aO ^ = 598 .6  •
CAS — 3936-02-5. - ■ • "
ATC — A01AC02; CQ5AA09: DQ7A819; H02AB02; R0ÌAD03; 
SOĩBAOI; S02BA06; S038A0Ỉ.
AJC Vet — QA0ỈAC02; QC05AA09; QO07ABĨ9; QH02A802; 
QR0ỈAD03; QS01BA0Ì; QSỌ2BA06; QS03BA01.
UNII — 4T1RAI19H8. :

Dexamethasone Sodium Phosphate
IBANM, rtNNM) ®
Đéksámetasoninatriumfbsfeatti; Deksametazon Sodyum 
Fồsfet; Deksametazono natrio fosfetas; Dexametasona, 
:fọsfeto sódico de; Oexamẹtasonnatriumfbsfef Deameta- 
zba-pátrium-fòszfát; Dexamethasondihydrogenphosphat- 
Qnạtpum;. Dexaméthasone, phọsphate sodique de; òexa- 
mẹthasone Phosphate Sodíum; Dexamethason-fosfet sodná 
sốlr Dexamethasoni Naừii Phosphas; Fosfeto sódico de 
^^cametasona; Nạtrii .Dexamethasoni Ptiosphas; Sodium 
Đexamethasone Phosphate Haipna fleKcaMeĩa30Ha cOoc- 
ộ a ĩ.
Dexamethasone 2 1 -{disodium orthophosphate).
C22H28FNaAP=516.4
CAS — 2392-39-4.
ATC — AƠĨAC02; C05AA09; D07A819; H02AB02; R01AD03; 
501BAOI; 502BA06; S03BA0Ỉ.
ATC Vet — QA0tÁC0Z-: QCQ5ÁAÓ9; QD07AB19; QH02AB02;
■ QR0ỈAD03; QSỌỈBA01; ỌS02BA06; QS03BẠ01. 
u m  — A19376Ỷ64P.

NOTE. D S P  is  a  co d e  a p p ro ve d  b y  th e  B P  2 0 1 4  fo r u se  o n  
s in g le  u n it  d o ses o f e y e  d ro p s c o n ta in ỉn g  d e xa m e th a so n e  
so d iu m  p h o sp h a te  w h e re  th e  in d iv id u a l C o n ta in e r m a y  b e  
to o  s m a ll to  b e a r a ll th e  a p p ro p ría te  la b e llỉn g  in ío rm a tio n . 
P h o rm a c o p o e ia s . In  Chin.. Bur. (se e  p . V ĨÌ) , IM ; u s .  a n d  Via. 
P h . E u r . 8 :  (D e x a m e th a so n e  S o d iu m  P h o sp h a te ). A  v v h ite  
o r a lm o st w h ite , v e ry  h y g ro sc o p ic , p o vvd e r. I t  e x h ib its  
p o ly m o rp h ism . F re e ly  so lu b le  in  vva te n  s lig h d y  so lu b le  in  
a lc o h o l; p ra c tic a lly  in so lu b le  in  d ic h lo ro m e th a n e . A  1 %  
so lu tio n  in  w a te r h a s  a  p H  o f 7 .5  to  9 .5 . S to re  in  a irtig h t 
c o n ta in e rs . P ro te rt h o m  lig h t.
U S P  3 6 : (D e x a m e th a so n e  S o d iu m  P h o sp h a te ). A  w h ite  o r 
s lig h tly  y e llo v v , c ry s ta llin e  p o w d e r. Is  o d o u d e ss o r h a s a 
s lig h t o d o u r o f a ỉc o h o l, a n d  ìs  e x c e e d in g ly  h y g ro sco p ic . 
S o lu b le  1 in  2 o f vva te n  s lig h tly  so lu b le  in  a lc o h o l; in so lu b le  
in  c h lo ro ío rm  a n d  in  e th e n  v e ry  s lig h d y  so lu b le  in  d ỉo x a n . 
p H  o f a  1 %  so lu tio n  in  w a te r is  b e tvve e n  7 .5  an d  1 0 .5 . S to re  
in  a irtig h t c o n ta in e rs .

Uses and Admỉnistration
D e xa m e th a so n e  is  a  c o rtic o s te ro ỉd  w ith  m a in ly  g lu c o c o rti-  
c o id  a c t iv ity  (p . 1 5 9 7 .1 ); 7 5 0 m ic ro g ra m s o f d e xa m e th a so n e  
is  e q u iv a le n t in  a n ti- in íla m in a to ry  a c t iv ity  to  a b o u t 5 m g o f 
p re d n iso lo n e .

I t  h a s  b e e n  u se d , e ith e r in  th e  fo rm  o f th e  ử e e  a ỉc o h o l o r 
in  o n e  o f th e  e s te rilĩe d  ío rm s , in  th e  ơ e a tm e n t o f c o n d iã o n s 
ío r  v v h ic h  c o rtic o s te ro id  th e ra p y  b  in d ic a te d  (p . 1 5 9 7 .3 ), 
e x c e p t a d re n o c o rtic a l in s u ffid e n c y  fo r v v h ic h  h y d ro c o rti-  
so n e  w ith  su p p le m e n ta ry  ũ u d ro c o rtiso n e  is  p re íe rre d . It s  
la c k  o f m in e ra lo c o rtic o id  p ro p e rtie s  m ak e s d e xa m e th a so n e  
p a rtic u la r ly  s u ita b le  fo r tre a tin g  c o n d itio n s  w h e re  w a te r 
re te n tio n  vvo u ld  b e  a d isa d v a n ta g e .

T h e  d ose m ay  b e  e xp re sse d  in  te rm s  o f th e  b ase , an d  th e  
fo llo w in g  a re  e a ch  e q u iv a le n t to  a b o u t 1 m g o f d e xa - 
m e th a so n e :
•  d e xa m e th a so n e  a ce ta te  1 .1  m g
•  d e xa m e th a so n e  iso n ic o tin a te  1 .3  m g
•  d e xa m e th a so n e  p h o sp h a te  1 . 2  m g
•  d e xa m e th a so n e  so d iu m  m e ta su lfo b e n zo a te  1 .5  m g
• d e xa m e th a so n e  so d iu m  p h o sp h a te  1 .3  m g 
H o v v e v e r, e s te rU ỉc a tio n  g e n e ra lly  a lte rs  p o te n c y  a n d  
co m p o u n d s v v ith  e q u iv a le n t d e xa m e th a so n e  c o n te n t m a y  
n o t h a v e  e q u iv a le n t d in ic a l e ííe c t .

D e xa m e th a so n e  so d iu m  p h o sp h a te  1 .1  m g  is  e q u iv a ỉe n t 
to  a b o u t 1 m g o f d e xa m e th a so n e  p h o sp h a te .

F o r o ra i a d m in is tra tio n  d e xa m e th a so n e  is  g iv e n  in  u s u a l 
d o se s o f 0 .5  to  1 0  m g  đ a ily . D e xa m e th a so n e  is  a lso  u se d  
o ra lly  ỉn  th e  d e xa m e th a so n e  su p p re ss io n  te sts fo r th e  
d ia g n o sis  o í C u sh in g 's  sy n d ro m e  (fo r h ư th e r d e ta ils  se e  
u n d e r D ia g n o s is a n d  T e s tin g , p . 1 6 3 2 .1 ).

F o r p a re n te ra l a d m in is t r a t io n  in  intensive thcrapy o r in  
emergtncies, th e  so d iu m  p h o sp h a te  e s te r m a y  b e  g ív e n  
in tra v e n o u s ly  b y  in je c t io n  o r in ỉu ỉio n  o r in ư a m u s c u la rly  b y  
in je c t io n ; d o ses a re  so m e tim e s e xp re sse d  in  te rm s oi th e  h e e  
a lc o h o l, th e  p h o sp h a te , o r th e  so d iu m  p h o sp h ate  a n d  
c o n ỉu á o n  h a s so m e tim e s a ris e n  in  th e  lite ra tu re  b e cau se  o f 
th e se  v a ria tio n s . In it ía l d o ses u se d , e xp re sse d  in  te rm s o f

d e xa m e th a so n e  p h o sp h a te , ra n g e  h o m  a b o u t 0 .5  to  2 4  m g 
d a ily  (a b o u t 0 .4  to  2 0  m g o f d e xa m e th a so n e ). In tra v e n o u s  
d o ses e q u iv a le n t to  2  to  6  m g /kg  o f d e xa m e th a so n e  
p h o sp h a te  g ív e n  s lo v v ly  o v e r a  m in im u m  p e rio d  o f se v e ra l 
m in u te s  h a v e  b e e n  su g g ested  fo r  th e  tre a tm e n t o f se ve re  
sh o c k . T h e se  h ig h  d o ses m ay  b e re p e a te d  w ith in  2  to  6  h o ụ is  
a n d  th is  tte a tm e n t sh o u ld  b e c o n tin u e d  o n ly  u n t ll th e  
p a tie n t's  c o n d itio n  is  sta b le  a n d  u s u a lly  ỉo r  n o  ĩo n g e i th a n  
4 8  to  7 2  h o u rs . A lte m a tiv e ly , th e  in it ia l in tra v e n o u s  
in je c tio n  m ay  b e  fo llo w e d  b y  a  c o n tin u o u s in tra v e n o u s  
in íu s io n  o f 3 m g /kg  p e r 2 4  h o u rs .

D e xa m e th a so n e  so d iu m  p h o sp h a te  is  a lso  u se d  in  th e  
tre a tm e n t o f arebral atẩema ca ũ se d  b y  m a lig n a n c y . A n  
in it ia l in tra v e n o u s  d ose e q u iv a le n t to  1 0  m g  o f d e xa - 
m e th a so n e  p h o sp h a te  is  fo llo w e d  b y  4 m g  in tra m u s c u la rly  
e v e ry  6  h o u rs  u n t il th e  sy m p to m s o f o ed em a su b s id e . A  
re s p o n se is  u s u a ỉly  o b ta in e d  a h e r 12  to  2 4  h o u rs  a n d  dosage 
m ay  b e  re d u ce d  a fte r 2 to  4  d a y s , th e n  g rả d u a lly  sto p p ed  
o v e r 5 to  7  d a y s . A  m u ch  h ig h e r dosage sc h e d u le  h a s a lso  
b e e n  su g g ested  fo r  u se  in  a c u te  U fe -th re a te n in g  c e re b ra l 
o ed em a . A n  in it ia l in tx a v e n o u s d o se  e q u iv a le n t to  5 0  m g o f 
d e xa m e th a so n e  p h o sp h a te  is  fo llo w e d  b y  8 m g  in tra v e -  
n o u s ly  e v e ry  2  h õ u rs  fo r th e  ữ rs t 3 d ays o f ư e a tm e n t. T h e  
d o se ĩs  th e n  re d u c e d  to  4 m g  e v e ry  2  h o u rs  o n  d a y  4 , 
ío llo v v e d  b y  4 m g  e v e ry  4  h o u rs  o n  d ays 5 to  8  o f tre a tm e n t. 
T h e re a fte r, th e  d o se  is  g ra d u a lly  re d u ce d  b y  4 m g  d a ily . A  
m a in te n a n c e  d o se  o f 2 m g g iv e n  b y  in tra v e n o u s  o r 
in tra m u s c u la r in je c tio n  2  o r 3 tim e s d a ily  h a s  b e e n  u sed  
in  p a tie n ts  v v ith  re c u rre n t o r in o p e ra b le  n ẽ o p la sm s.

D e xa m e th a so n e  is  g iv e n  in tra v e n o u s ly  a n d  o ra lly  fo r th e  
p re v e n d o n  o f nausea and vomitíng in d u ce d  b y  c a n c e r 
c h e m o th e ra p y  (se e  p . 1 6 3 2 .3 ).

T h e  so d iu ra  p h o sp h a te  e s te r is  g iv e n  b y  in t r a - a r t ic u la r , 
In t r a le s io n a l, o r s o ỉt - t ís s u e  in je c t lo n . F o r in tra - a n ic u la r  
in je c tio n  d o ses e q u iv a le n t to  0 . 8  to  4 m g  o f d e xa m e th a so n e  
p h o sp h a te  a re  u se d  d e p e n d in g  u p o n  th e  s iz e  o f th e  jo in L  F o r 
so h -tissu e  in je c t io n  d o ses o f 2  to  6  m g a re  u se d . In je c tio n s  
a re  re p e a te d  e v e ry  3 to  5 d a y s to  ẽ v e ry  2 to  3 w e e k s . 
D e xa m e th a so n e  a ce ta te  h a s a lso  b e e n  g iv e n  b y  in tra m u s- 
c u la r , in tra - a rt ỉc u la r , so ft- tis su e , a n d  in tra ỉe s io n a ỉ in je c t ìo n .

F o r to p ic a l a p p lic a tio n  in  th e  tre a tm e n t o ỉ v a rio u s  skùt 
disorden, e ith e r d e xa m e th a so n e  o r its  e ste rs m a y  b e u se d . 
C o n c e n tra d o n s m a y  be e xp re sse d  in  te rm s o f d e xa - 
m e th a so n e , c o m m o n ly  in  th e  ra n g e  o f 0 . 0 2  to  0 . 1 %  in  
p re p a ra tío n s su  c h  as CTeam s, o in tm e n ts , a n d  lo tío n s . F o r 
re c o m m e n d a tío n s co n ce m in g  th e  c o rre c t u se  oi c o rtìc o s te r-  
o id s o n  th e  s k in , a n d  a  ro u g h  g u id e  to  th e  d in ỉc a l p o te n ú e s 
o f to p ic a ỉ c o rtìc o s te ro id s , see  p . 1 5 9 9 .2 .

D e xa m e th a so n e  is  a lso  u sed  to p ic a lly  in  v a rio u s  tye and  
ta r  dừorders, a n d  p re p a ra tío n s m a y  c o n ta in  e ith e r d e xa - 
m e th a so n e  o r O ne o ỉ its  e s te rs . C o n c e n tra tìo n s  a re  o h e n  
e xp re sse d  in  te rm s  o f d e xa m e th a so n e  o r d e xa m e th a so n e  
p h o sp h a te  a n d  a re  co m m o n ỉy  0 .0 5  to  0 .1 %  fo r e y e  o r e a r 
d ro p s a n d  e y e  o in tm e n ts .

F o r a lle ig ic  rh in id s  (p . 6 1 2 .1 ) an d  o th e r a lle rg ic  o r 
in Q am m a to ry  nasal amditions, a  n a sa l sp ra y  c o n ta in in g  
d e xa m e th a so n e  iso n ic o tìn a te  is  a v a ila b le ; th e  a ce ta te , 
p h o sp h a te , so d iu m  p h o sp h a te , a n d  so d iu m  m e ta su ỉfo - 
b e n zõ a te  h a v e  a lso  b ẽ e n  ũ se d .

A  biodegradable In t r a v ỉt r e a l im p la n t  containing 
dexamethasone iỉ used íor the ữeatment oỉ m a c u la r 
oedema after branch or Central retinal vein occlusion.

O th e r e ste rs  o f d e xa m e th a so n e  th a t h a v e  o c c a s io n a lỉy  
b e e n  u se d  in c lu d e  th e  h e m is u c d n a te , lin o le a te , p a lm ita te , 
p iv a la te , p ro p io n a te , so d iu m  su c d n a te , te b u ta te , an d  
v a le ra te .

T h e  p h e n p ro p io n a te  an d  ữ o x u n d a te  e s te rs  h a v e  b e e n  
u sed  in  v e te rin a ry  m e d iã n e .

D e x a m e th a so n e -re le a s in g  s te n ts  m ay b e  u se d  to  re d u ce  
restenosis a fter coronary a rtery  s ten t placem ent.

Alcohol withdrawal syndrome. D e xa m e th a so n e  w a s 
re p o rte d  to  b e e íle c d v e  in  a  p a tie n t w ith  b e n zo d ia ze p in e - 
re s is ta n t d e liriu m  tre m c n s1 a n d  re so lv e d  sym p to m s o f 
a lc o h o l w ith d ra w a l sy n d ro m e  re s is ta n t to  o th e r tte a tm e n ts  
in  a n o th e r 110  p a tie n ts .2 H o v v e v e r, a  su b se q u e n t sm a ll 
s tu d y  ỉo u n d  n o  e v id e n c e  th a t d e xa m e th a so n e  vvas e íle c -  
t ív e . 3

1. Rscher DK. tt al. EtAatcy of dcxamcthasone in bcnzodia2cpinc-resistant 
dciimim ưemens. Lancet Ỉ98d; ỉ: 1340-1.

2. Poỉ s. etaỉ. Dexamethasone íoralcohol withdrawaL A m  ỉntem M id 1991; 
114:703-6.

3. Adinoữ B. Poỉs B. Dexamethasone in the treatment of the alcobol 
mthdrawaỉ syndrome. Am J ữrug Alcohơl Abtae 1997: 23: 615-22.

Amyioidosỉs. F o r m e n tío n  o f th e  u se  o ỉ d e xa m e th a so n e  in  
p a tíe n ts  w ith  a m y lo id o s iỉ, see  p . 8 1 9 .3 .

Biood disorders. H ig h -d o se  p u lse d  d e xa m e th a so n e  th e r- 
a p y  h a s b e e n  ío u n d  u s e íu l in  so m e  p a tíe n ts  w ith  im m u n e  
th ro m b o cy to p e n ia  (p . 1 6 0 6 .1 ).

Cerebral oedema. C o rtíc o s te ro id s , u s u a lly  d e xa - 
m e th a so n e , p la y  a n  im p o rta n t ro le  in  th e  tre a tm e n t o í 
c e re b ra l o ed em a  in  m a lig n a n c y  (se e  R a ise d  In tra c ra n ia l 
P re s su re , p . 1 2 7 1 .3 ), an d  d e xa m e th a so n e  is  a d vo ca te d  ío r

The Symbol denotes a substance whose use may be restricted in  certain sports (see p. vui)The Symbol t  denotes a preparation no longer actìvely marketed
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th e  c e re b ra l o ed em a a sso d a te d  v v ith  h ig h -a ltìtu d e  d iso r- 
d e rs  (se e  b e lo w ).

C o n g e n H o l o d re n o ỉ h y p e rp la s ia . B e c a u se  o í  its  la c k  oỉ 
m in e ra lo e o rtìc o id  p ro p e rtie s , d e xa m e th a so n e  h a s lit t le  
a d v a n ta g e  in  th e  sa lt- lo s in g  ỉo rm  o ỉ c o n g e n ita l' a d re n a l 
h y p e rp la s ia  {p . 1 6 0 3 .2 ), in  w h ic h  m in e ra lo c o rtic o id  th e r-  
a p y  m u s t b e  g iv e n , a n d  it s  p o te n c y  m e a n s th a t do se t i tr a - 
tio n  to  a v o id  to x id ty  c a n  b e  d iỉB c u lt in  in ỉa n ts  an d  c h il-  
d re n , e v e n  w lth  th e  n o n -sa lt- lo s in g  ío rm . H o w e v e r, it  m a y  
b e  u s e íu l in  a d u lts  w ith  ío rm s  o f th e  sy n d ro m e  th a t do n o t 
re q u ỉre  m in e ra lo c o rtic o id  re p la c e m e n t. I t  h a s  a lso  b e e n  
g iv e n  a n te n a ta lly  to  th e  m o th e r to  p re v e n t v ir ilis a t io n  o f 
ĩe m a ỉe  íe tu s e s .

D io g n o s iỉ a n d  te s tin g . cu sH iN G ts SYNDROME. D e xa - 
m e th a so n e  h a s b e e n  u se d  to  d iữ e re n tia te  C u sh in g 's  d is- 
e a se  (a đ re n a l h y p e rp la s ia  cau se d  b y  d e íe c ts  o f p itu ita ry  
o rig in ) b o m  o th e r. ío rm s  o f C u sh in g 's  sy n d ro m e  (ca u se d  
b y  e c to p ic  A C IH  se c re tio n  fro m  n o n -p itu ita ry  tu m o u rs o r 
b y  c o rtis o l se c re tio n  íro m  a d re n a l tu m o u rs ). T h e  d e xa - 
m e th a so n e  su p p re ss io n  te s t as firs t p ro p o se d 1 in v o lv e d  g iv - 
in g  o ra l d e xa m e th a so n e  in  lo w  do ses o f 5 0 0  m ic ro g ra m s 
fo u r tim e s  d a ily  fo r 8  d o ses fo lIo w e d  b y  h ig h e r d o scs o f 
2  m g fo u r tim e s  d a ily  fo r 8  d o ses. In  th e  lo vv-d o se  te sts th e  
u r in a ry  e x c re tio n  o f c o rtis o l an d  1 7 -h y d ro x y c o rtic o s te ro id s  
is  su p p re sse d  ỉn  h e a lth y  p e rso n s b u t n o t in  p a tie n ts  a n d  in  
th e  h ig h -d o se  te sts th e  e x c re tio n  is  s t ìli n o t su p p re sse d  in  
th o se  w ith  C u sh in g 's  sy n d ro m e  b u t is  p a rt ia lly  su p p re sse d  
in  th o se  w ith  C u sh in g 's  d ise a se . B e ca u se  th is  te st u s u a lly  
in v o lv e s  p a tie n ts  b e in g  a d m in e d  to  h o sp ỉta l fo r u rín e  c o l- 
le c d o n  o v e r se v e ra l d a y s a n d  b e cau se  ía ls e -n e g a tiv e  
re sp o n se s a re  re p o rte d  to  b e  ía ir ly  h e q u e n t, m o re  ra p id  
an d  re lia b le  te sts  h a v e  b e e n  so u g h t. T h e  lo w -d o se  te st p lu s  
m e a su re m e n t o f se ru m -c o rtiso l c o n c e n tra tio ru  an d  th e  
e x c re tio n  o f fre e  c o rtis o l in  u rin e  o v e r 2 4  h o u rs  h a s b e e n  
su g g ested 3 to  b e  a re lia b le  m e th o d  fo r sc re e n in g  ĩor Cush- 
in g 's  sy n d ro m e . In  th e  U K  a  s in g le  d o se  o f 1 m g o f d e xa - 
m e th a so n e  g iv e n  a t n ig h t is  o íte n  u sed  a n d  is  c o n sid e re d  
s u fẼ á e n t to  in h ib it  c o rtic o ơ o p in  se c re tio n  fo r 2 4  h o u rs  in  
m o st su b je c ts . In  a n o th e r v a ria tio n 3 a s in g le  d ose o í d e xa - 
m e th a so n e  8 m g  h a s b e e n  g iv e n  a t n ig h t an d  p la sm a - 
c o rtis o l c o n c e n tra tio n s  m e asu re d  th e  n e x t d a y ; th is  te s t 
(k n o w n  a s th e  o v e m ig h t h ig h -d o se  d e xa m e th a so n e  su p - 
p re ss io n  te s t) h a s  a g a in  b e e n  sa id  to  b e a  p ra c tic a l an d  re li-  
a b le  a lte m a tiv e  fo r th e  d iữ e re n tia l d ia g n o sis o f C u sh in g 's  
sy n d ro m e .

F u rth e r v a ria tio n s  in  th e  d e xa m e th a so n e  su p p re ss io n  
te s t h a v e  in c h id e d  g iv in g  a c o n tin u o u s  in tra v e n o u s  in íu s io n  
o f d e xa m e th a so n e  a t a ra te  o f 1 m g /h o u r ỉo r  7 h o u rs , v v ith  
h o u rly  m e a su re m e n t o f b lo o d -c o rtiso l c o n c e n tra tio n s . 4 

In it ia l re s u lts  in d ic a te  th a t th is  v a r ìa tio n  p ro d u ce s a lo w e r 
n u m b e r o f ía ls e -p o s it ív e  d ia g n o se s th a n  th e  te s t u s in g  o ra l 
d e xa m e th a so n e . O th e r a lte m a tív e s  a re  a co m b in e d  lo w - 
d o se d e xa m e th a so n e  su p p re ss io n  te st a n d  c o rtic o ư o p in -  
re le a s in g  h o rm o n e  (c o r tic o re lin ) te s t ’  o r c o m b in a tio n  o f a 
d e xa m e th a so n e  su p p re ss io n  te st w ith  a m e ty ra p o n e  te s t.4

R e v ie v v s7-* o f d ia g n o stìc  te sts fo r C u sh in g 's  sy n d ro m e  
h a v e  o u tỉin e d  b o th  th e  a d va n ta g e s a n d  d isa d v a n ta g e s oí 
te sts  u s in g  d e xa m e th a so n e . T h e se  su g g e ste d  th a t w h e re  
th e re  á  su sp id o n  o f C u sh in g 's  sy n d ro m e , th e  o v e m ig h t 
lo w -d o se  d e xa m e th a so n e  su p p re ss io n  te s t m a y  b e  u se d  as 
p a rt o f a  ra n g e  o f m e a s tư e s , an d  th a t th e  d e xá m e th a so n e - 
c o rtíc o re lin  te s t m a y  b e  u s e ỉu l vvh e n  th e re  a re  e q u iv o c a l 
re s u lts  fro m  ỉn it ia ỉ s c re e n in g . In  a stu d y  to  a sse ss th e  e ffic a c y  
o f Io w -d o se  d e xa m e th a so n e , so m e p a tie n ts  w e re  ío u n d  to  
su p p re ss p la sm a  o r u r in a ry  ste ro id  c o n c e n ư a tio n s  to  Ie v e ls  
p ie v io u s ỉy  th o u g h t to  e x d u d e  a  d ia g n o ỉiỉ o ỉ  C u sh in g 's  
sy n d ro m ẽ . T h e  a ũ th o rs  c o n d u d e d  th a t th e se  lo w -d o se  te sts 
sh o u ld  n o t b e  u se d  a s th e  so le  c rite r ìo n  ío r  d ia g n o sis , an d  
th a t a  m u c h  lo w e r v a lu e  ỉo r  se ru m  c o rtis o l sh o u ld  b e u se d  to  
a c h ie v e  a d e q u a te  s e n s it iv ity .*  In  th e  d ih e re n tia tio n  o f 
A C T H -d e p e n d e n t a n d  A C T H -in d e p e n d e n t fo n n s  o f C u sh - 
in g 's  sy n d ro m e , o n e  re v ie w 7 su g g ested  th a t th e  h ig h -d o se  
d e xa m e th a so n e  su p p re ss io n  te st c a n n o t b e re co m m e n d e d  
b e cau se  o f p o o r s p e d h d ty .

F o r fu rth e r  đ isc u s s io n  o f th e  v a rio u s  m e th o d ỉ u sed  ỈOT 
th e  d ia g n o sis  o f C u sh in g 's  sy n d ro m e  a n d  d e ta ils  o f its  
m a n a g e m e n t, se e  p . 2 5 5 9 .1 . V a rio u s  d ru g s m a y  in te iỉe re  
w ith  th e  d e xa m e th a so n e  su p p re ss io n  te s t.

1. Lidđỉe GW. Tests of pituitary-adrenai suppresábiliry in the diagnosis oỉ 
Cushing,s syndrome. J ơ in  Enáoainol Mtíab 1960; 20:1539-60,

2. Kennedy L, tí ai. Serum CDitísoỉ concentntỉons during low dose 
dexamethasone suppresóon test to saeen íor Cushing's ỉyndrome. 3MJ 
1984; 289: 1185-91*

3. Tyrrell JB, tí aL An overnight high-dosc dexamethasone suppression test 
fbr rapíd dỉfferentíaỉ đỉagnosỉS of Cushínfs syndrome. Am  ỉntcm Meấ 
1986; 104:180-6.

4. Btemond ĩ ,  tíaL  Cootinuous dexamethasone inỉusỉon íor seven hours 
in paõents with the Cushing syndrome: a supehor dỉílerenõaỉ diagnostic 
tesi. A m  Ittíem Mai 1990; 112: 738-42.

5. Yanovsỉd JA» tí ai. Corticotropin-releasmg bormone stỉmuỉation 
foDơwlng low-dose dexamethasone admỉnistratíon: a new test to ị 
diỉtỉnguish Cushing'5 syndrome ừom pseudo>Cushỉng's States. JAMA ! 
1993: 269: 2232-8.

6. Avgerinos PC tí ai. The metyrapone and dexamethasone suppression i 
tests for the diãeremíal diagnosis oỉ the adrenocorticotropin-dependent 
Cushỉng syndrome: a oompaĩison. Am  Inirrrt Med 1994; 121: 318-27. ỉ

7. Rafl H. HndUng JW. A physỉoỉogic approach to dỉagnosỉs oỉ ỉhe Cushing 
syndrome. Atòt btírm  ỈAed 2003; 138: 980-91.

8. Amaỉdi G. tí  ai. DUgnosỉs and compỉicatíons oẩ Cushlng^s syndrome: a 
consensus sutement. J ơm  Enđocrmoì Mtíab 2003; 88: 3593-5602.

9. Rnđlỉng JW, tí aL ĩ k t  knv-dose dexametbasone suppresskm tesc a 
reevaluatỉon ỉn patỉents with Cushỉng'! syndrome. J ơm  Endocrinol 
Mtíab 2004; 89: 1222-6.

D B ^SSO N . T h e  H e a lth  a n d  P u b lic  P o lỉc y  C o m m itte e  o f th e  
A m e ric a n  C o lle g e  o í P h y á d a n s  n o te d  th a t th e  d e xa - 
m e th a so n e  su p p re ss io n  te s t ỉo r  d e p re ssio n  (p . 3 9 8 .1 ) w a s 
b a se d  o n  th e  p re m ise  th a t e n d o g e n o u s ly  d e p re sse d  
p a tịe n tỉ h a v e  sh o w n  p itu ita ry -a d re n a l a x is  a b n o rm a litie s  
b u t h a d  b e e n  ỉo u n d  to  h a v e  a lo w  s e n s it iv ity  fo r d e te c tin g  
d e p re sã o n . I t  w a s  o f u n p ro v e n  v a lu e  a n d  w a s n o t re co m - 
m en d ed  as a  sc re e n in g  te s t. 1 N o n e th e le s s , in te re s t re m a in s ; 
s tu d ie s7'*  h a v e  sh o w n  c o n ũ ic tin g  re s u lts .

1. Young M. Schwartz JS. The dexamethasone suppressỉon test íor the 
detectìon, dỉagnosỉs. and managemem of depresskm. A m  htum  Meề 
1984; 100: 307-8.

2. Coryeỉl w. DST abnOTmality as a pređỉctor oỉ coune in major depressỉỡn. 
J Affeơữàord 1990; 19: 163-9.

3. ỈHocka-Lewandomka M. íf aL Dexamẽtbasone suppressỉon test and 
suỉdde attempts in schỉzophrenic patients. Eur Psyehiairy 200 ỉ; 16:428-
31.

4. Cỡryeỉỉ w, Schlesser M. The dexamethasone suppression lest and 
suidde predlction. Am J Psyờtianỵ 2001; 158: 748-53.

5. Black DSV, tí ai. The relationship between DST resulu and sulddal 
hchavìor. Ann Clừt Psychiđtry 2002; 14: 83-8.

6. Yerevanian BL tí ai. The dexamethasone suppression tesĩ as a predỉctor 
of suicidai behaviorin ưnipoìar deprcssìon. JA fftơ  Dùord2004:83: Ỉ03-
8.

H ig h -a h itu d e  d is o rd e rs . D e xa m e th a so n e  is  e ữ e c tiv e  in  th e  
p re v e n tio n  o f sym p to m s o f a cu te  m o u n ta in  s ic k n e ss  
(p . 1 2 7 6 .2 ), fo r w h ic h  m ild  c e re b ra l o ed em a m a y  b e a 
c o n trib u ó n g  ỉa c to r , b u t it  is  n o t g e n e ra lly  c o n sid e re d  s u ita -  
b le  fo r ro u tin e  p ro p h y la x is  b e cau se  o f co n ce m  a b o u t its  
a d v e rse  e ííe c is . In  th e  ư e a tm e n t o f a cu te  se v e re  m o u n ta in  
s ic k n e ss . w h ic h  m a y  in v o lv e  th e  d e v e lo p m e n t o f p u lm - 
o n a ry  an d  c e re b ra l o e d e m a , th e  m a n d a to ry  ữ e a tm e n t is  
im m e d ia te  d e sc e n t, an d  d ru g  th e ra p y  is  m a in iy  a d ju n a iv e , 
to  la d lita te  d e sc e n t o r m a in ta in  th e  p a tie n t u n til d e sce n t 
is  p o ss ib le . U n d e r th e se  d rc u m s ta n c e s  d e xa m e th a so n e  an d  
o xy g e n  fo rm  th e  m a in s ta y s  o f ư e a u n e n L  
K e ĩe re n c e s .

1. Perrazzỉni G. tí al. Successỉul treaunem of acute mountain sickness with 
dexamethasone. BMJ 1987: 294: 1360-2.

2. EllíW0rth AJ, tí  ai. A randomized uiaỉ oí dexamethasone and 
acetaxolamide ĩor acute mountain áckness propbylaxis. Am J Med 1967; 
83: 1024-30.

3. Montgomery A£. tí aỉ. EỄÍeos of dexamethasone on (he inddence oĩ 
acute mouncain ádaìess at TW0 intermeđiate altitudes. JAMA 1989; 261: 
734-6.

4. Levine BD. tí ai. Dexamethasone in the treaunent of acute moumain 
sidcness. NEngUM eấ 1989; 321: 1707-13.

5. Keỉler H-R. tí aỉ. Simulaied descent V dexaroethasone in treatment of 
acme mountaỉn sidoiess: a randomised tiiai. BMJ 1995; 310: 1232-5.

6. Dumont L. tí al. ERìcacy and harm oí pharmacologicaỉ prtvemion oí 
acure moumain âckness: quamitarive systematĩc revỉew. BMJ 2000; 
321: 267-72.

H irs u tis m . U n b o u n d  te sto ste ro n e  c o n c e n tra tio n s  w e re  
c o n s is te n tly  e le v a te d  in  3 2  h ứ su te  w o m e n ; w h e n  co n c e n - 
ơ a tio n s  w e re  su p p re sse d  to  n o rm a ỉ b y  d e xa m e th a so n e  0 .5  
to  1 m g a t n ig h t h irsu ó sm  w a s g e n e ra lly  im p ro v e d  o r 
ce ase d  to  p ro g re ss a fte r 8  to  1 0  m onửis o i tre a tm e n t. 1 

O th e r stu d ie s  h a v e  sh o w n  o n Jy  a m o d e st im p ro v e m e n t2 o r 
n o  im p ro v e m e n t a t a llJ In  h irs u tis m  w h e n  tre a te d  w ith  
d e xa m e th a so n e . A d d itio n  o f d e xa m e th a so n e  to  
a n ti-a n d ro g e n  th e ra p y  ap p e are d  to  p ro lo n g  th e  d u ra tio n  
o f re m iss io n  in  a  la te r s tu d y . 4

T h e  m a in s ta y  o í d ru g  ư e a tm e n t fo r h irs u tis m  te n d s to  b e 
a n  ạ n ti-a n d ro g e n  su c h  a s c y p ro te ro n e  o r sp ữ o n o la c to n e  
(p . 2 2 6 2 .1 ). A lth o u g h  Io w  d o se c o rtic o s te ro id s  c a n  su p p re ss 
a d re n a ỉ a n d ro g e n  p ro d u c tio n , c a re ỉu l e o n s id e ra tio n  o i th e  
ris k s  an d  b e n e h ts is  a d v isa b le , e sp e d a lly  s in c e  th e ra p y  fo r 
h irs u tú m  m a y  h a v e  to  b e  g iv e n  lo n g -te rm .

1. Pauỉson JD, tí al. Freẹ testosterone concentration in se rum: eỉevatỉon is 
the haHmark of hirsutỉỉm. Am J  Obsttí Gyneeoỉ 1977; 128: 851-7.

2. Cannỉna E, Lobo RA. Peripheraỉ androgen blockade vemis gỉanduỉar 
androgen suppression in the ưeatment oí hirsutísm. Obsttí Gynecoi 1991; 
78: 845.

3. Rỉumaster RS. Thompson Dỉ. Eỉỉect of ỉeuprolide and dexamethasone 
on hair growrh and hormone leveỉs in hỉrsute women: the relatíve 
iiDportance of the ovary aod the adrenal in the pathogẹnesis ữf 
hirsutism. J CUn Enđoơinoi Maab 1990; 70: 1096-1102.

4. Carmina E. Lobo RA. The addỉtion oí dexamethasone 10 anúandrogen 
therapy íor hỉrsudsm prolongs the duraõon oi nnùsàon. Pertiỉ steriì 
1998; 69: 1075-9.

Ma la ria. C o rtic o s te ro id s , e s p e d a lly  d e xa m e th a so n e , h a v e  
b e e n  u sed  in  c e re b ra l m a la ria  (p . 6 4 4 .1 ) in  th e  b e lie í th a t 
th e ứ  a n ti- in fla m m a to ry  e ữ e a  w o u ld  re d u ce  c e re b ra l 
o e d e m a . H o w e v e r, s tu d ie s  h a v e  sh o w n  th a t c e re b ra l 
o ed em a d o es n o t p ia y  a  ã g n ỉS c a n t ro le  in  th e  p a th o p h y - 
á o lo g y  o f c e re b ra l m a la ria  a n d , in d e e d , d o u b le -b lin d  stu - 
d ie s  u sũ ig  b o th  m o d e ra te  d o se s ( 2  m g /kg ) an d  h ig h  d o se s 
(1 1  m g /kg ) o ỉ d e xa ro e th a so n e  in ư a v e n o u s ly  o v e r 4 8  h o u rs  
ỉo u n d  n o  re d u c tio n  in  d e a th  ra te s . T h u s  it  is  n o w  c o n sid - 
e re d  th a t c o rtic o s te ro id s  h a v e  n o  p la c e  in  th e  tre a tm e n t o ỉ 
c e re b ra l m a la ria . 1

1. Prasad K. Gamer p. Steroìds for treating cerebral inaỉaria. Avallable in 
The Codưane Database of Systematíc Revỉews; Issue 3. Chichester John 
VViíey; 1999 (accessed 12/05/05).

M a B g n o n t n e o p la s m s . D e xa m e th a so n e  h a s b e e n  u se d  in  
so m e re g im e n s fo r th e  tre a tm e n t o í m a llg n a n c y , fo r exam - 
p le  in  a c u te  ly m p h o b la sd c  le u k a e m ia  (p . 6 9 2 .3 ) a n d  m u lti-  
p le  m y e lo m a  (p . 6 9 9 .2 ).

M e n in g it is . T h e  ro le  o f c o rtic o s te ro id s  in  th e  a d ju v a n t 
tre a tm e n t o ỉ b a c te ria l m e n ù ig itis  (p . 1 9 1 .1 ) h a s  b e e n  the 
su b je c t o f c o n s id e ra b le  d e b a te . S tu d ie s  h a v e  sh o vvn  con- 
Q ic tin g  re s u lts . 1' 3 H o w e v e r, a  s y s te m a tic  re v ie v v 4  c o n d u d e c  
th a t th e re  w a s e v id e n c e  o f b e n e h t, p a rtic u la r ỉy  in  re d u d n g  
d e a ỉn e ss  a n d  sh o rt- te rm  n e u ro lo g ic a l se q u e la e  in  c h ild re r 
a n d  a d u lt ỉ in  h ig h -in c o m e  c o u n trie s ; m o ita lỉty  a n d  lo n g ' 
te rm  n e u ro lo g ic a l se q u e la e  w e re  n o t re d u c e d . N o  b e n e h ' 
d a l e S e a  w a s se e n  in  lo w -in c o m e  c o u n trie s . I t  h a s b e e r 
su g g ested * th a t a  4 -d a y  re g im e n  o f d e xam e th aso n e  
(0 . 6 m g /kg  d a ily ) b e  g iv e n  to  a d u lt ỉ a n d  c h íld re n  in  h ig h  
in co m e  c o u n trie s , p rt íe ra b ly  b e lo re  o r w ith  th e  fir s t  dose 
o í a n tib a c te ría ỉ. Im p le m e n ta tio n  o í  a  n a d o n vv id e  p o lic y  t( 
g iv e  ro u tín e  a d ju n c tiv e  in tra v e n o u s  d e xa m e th a so n t 
( ìO m g  e v e ry  6  h o u rs  fo r  4  d a y s ) w ith  o r b e ío re  th e  £ irs 
d ose o f p a re n te ra l a n d b a a e r ia l fo r th e  tre a tm e n t o f a d u lt 
w ith  p n e u m o co cca l m e n in g id s in  a E u ro p e a n  c o u n tr 
re s u lte d  in  a  1 0 %  d e c re a se  in  m o rta lity  (fro m  3 0  to  2 0 % ) 
a d ju n c tív e  d e xa m e th a so n e  ire a tm e n t ap p e are d  to  b e m ort 
e d e c tiv e  in  th o se  55  y e a rs  o f age an d  o ld e r. 5

1. Molyneux EM tí ai. Dcxamethasone treatment in chiỉdhood baaerii 
meningiiis in Malavvi: » randomised controỉícd triaỉ. L tnul 2002; 360 
211-18.

2. de Gaos J. van de Beek D. Dexamethasone ìn adults with baaerís 
meningỉtú. N EnsUM eẩ 2002; 347: 1549-56.

3. Thwaites GE tí tỉ. Dexamethasone for the treatmem oí tubercuiou 
meningỉiis in adnlescems and adultỉ. N Ertỹl J Med 2004; 351: 1741-51

4. Brouwer MC. tí ai. Cortỉcosteroids for acute baaeríai meningitl’ 
Available in The Cochrane Daiabasc oí Systematic Revnevvs: Issuc f 
Chichester John VViley; 2010 <accessed 06/03/12).

5. 8rouwer MC tí ai. Natiưmvide ỉmplememaùon oí adjunaiv 
dexamethasone therapy ỉor pneumococcaỉ meningitis. NturolotỊy 20 ỉ ( 
75: 1533-9.

N a u s e a  a n d  v o m itin g . D e xa m e th a so n e  h a s a n d e m e tí : 
p ro p e rú e s , p a rd c u la rly  a g a in s t a c u te  an d  d e la y e d  v o m iú n  ; 
in d u ce d  b y  c a n c e r c h e m o th e ra p y 1 (p . 1 8 1 1 .3 ). I t  m ay  b : 
u sed  a lo n e  fo r p re v e n d o n  o f a cu te  sym p to m s a sso c ia te  i 
w ith  m o d e ra te ly -e m e to g e n ic  ư e a tm e n t an d  is  co m b in e  > 
w ith  a  5 -H T } a n ta g o n is t ío r  h ig h ly -e m e to g e n ic  ư e a tm e m  . 
T y p ic a l d o sag e re g ú n e n s h a v e  b e e n  d e xa m e th a so n e  4  11 

8  m g o ra lly  im m e d ia te ly  b e fo re  m o d e ra te iy -e m e to g e n i: 
c h e m o th e ra p y  a n d  2 0  m g b y  in tra v e n o u s  ứ tje c tìo n  fc  • 
m o re  s e v e re ly  e m e to g e n ic  c h e m o th e ra p y . D e xa m e th a so n  : 
is  th e  d ru g  o f c h o ic e  ío r  p re v e n tío n  o f d e la y e d  sy m p to m ;. 
g iv e n  a lo n e  o r w ith  o th e r a n d e m e d c s. A  ty p ic a l o ra l dos ; 
is  8 m g tw ic e  d a ily  fo r 2  to  4  d a y s . D e xa m e th a so n e  is  a ỉs  ) 
e d e c tív e  fo r th e  p re v e n d o n  o f p o sto p e ra tiv e  n a u se a  an  I 
v o m itin g , 1 an d  m ay  b e  u se d  to  m an ag e  n a u se a  an d  v o n x  - 
ú n g  ìn  p a llia d v e  c a re .

1. Ioannidỉs JPA. tí ai. Contribution oỉ dexamethasone to control < i 
chemotherapy-induced nausea and vomiting: a meta-analysỉs I í 
randamứed evỉdence. J Clin Oncoì 2000; 18: 3409-22.

2. Henzi L tí a i Dexamethasone for the preventỉon oỉ postoperaiỉve nausc I 
and vomitỉng: a quamiỉadve systematic review. Amtth Analg 2000; 9 t: 
186-94.

\

O p p o rtu n is tk  m y c o b a c te ria l in íe c t io n s . D e x a m e ứ ta so n : 
in  d o ses o i  1 to  4 m g  d a ily  w a s a sso d a te d  v v ith  w e ig lt  
g a in , re d u c tio n  in  fe v e r , a n d  a n  im p ro v e d  se n se  o f w e L  • 
b e in g  in  5 p a tie n ts  w ith  H IV  a n d  d isse m in a te d  Mycobactí: - 
ium avium  c o m p le x  in íe c t io n . 1 C o m b in a tio n  a n tim y c o b a t- 
te r ia l th e ra p y  fo r n o n tu b e rc u lo u s  m y c o b a c te ria l in íe c t io r  s 
(p . 1 9 4 .1 ) w a s a lso  g iv e n . S im ila r re s u lts  h a v e  b e e n  n o te  1 
b y  o th e rs . 2

ỉ. Wonnser GP. tí a i Low*dose dexamethasone as adjunctỉve (herapy ỉ< r 
dỉsseminated Mycobacterium aviiun complex inỉections in AXE ỉ 
patíents. Atttimicrọb AỊtrtữ Chemothcr 1994; 38: 2215-17.

2. Dorman SE tí ai. Adjunctíve conicosieroid therapy lor patients who- ĩ 
treaonem íor disseminaied Mycobacterỉum avtum complex inỉecũc 1 
has lailed. Clin InỊea Dừ ỉ 996; 26: 682-6.

R e s p ira to ry  d is o rd e rs . C o rtic o s te ro id s  su  c h  a s d e x í-  
m e th a so n e  h a v e  b e e n  g iv e n  a n te n a ta lly  to  m o th e rs  a t ris  c 
o ỉ  p re m a tu re  d e liv e ry  in  o rd e r to  h a ste n  le ta l lu r  ị 
m a tu ra tio n  a n d  h e lp  p re v e n t neonatal rapiratory distre s 
syndrome (p . 1 6 0 8 .3 ) a n d  bronchopulmonary dyspỉas. 1

(p . 1 6 0 2 .1 ). N e o n a ta l d e xa m e th a so n e  h a s b e ẽ n  re p o rte ỉ 
to  im p ro v e  p u lm o n a ry  o u tco m e  a n d  a s s iỉt  w e a n in g  h o i 1 

m e c h a n ic a l v e n t ila tio n  in  in ỉa n ts  th a t h a v e  d e v e lo p e ỉ 
b ro n ch o p u lm o n a ry  d y s p la s ia .

D e xa m e th a so n e  is  a lso  o n e  o f th e  d ru g s o í c h o ic e  ío r  ứ  :  
m an ag e m e m  o f se v e re  croup (se e  p . 1 6 0 3 .3 ). H o v v e v e r, iS  
w ith  o th e r c o rtíc o s te ro id s  (p . 1 6 0 1 .3 ) it  a p p e ars to  b e  o f li t t  í  
v a lu e  in  bronckiolitis. ‘*3

1. Rooseveli G. a  al. Dexameibasone in brondúolitis: a randomỉscd 
conưotled criaL Lm at 1996,- 34Í; 292-5.

2. Klassen TP, tt ãl. Dexamethasone in salbutaniol-trcated inpatlents wl h 
acute bronchiolỉlis: a randomiaed conơotỉed oial. J P tiiatr 1997; 130; 
191-6.

1. Comeli HM. rí al. A mulúcemn, randomlud. contralled triaỉ )ĩ 
dexamethasone ỉor bronchỉoiỉtỉs. N Engi J Mat 2007; 357: 331-9.

R e iin o p a th y  o f  p rem aturity. For a su g g e stio n  th a t a n te n í - 
ta l d e xa m e th a so n e  m ig h t b e  h e lp h il in  th e  p ro p h y la x is  I>f 
re tin o p a th y  o f p re m a tu rity , se e  p . 2 1 2 0 .3 . F o r m e n tio n  I)f

AB cross-reíerences reíer to entries in Volume A
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th e  u n c e rta in  e ffe a  o f n e o n a ta l d e xa m e th a so n e  o n  re tin o - 
p a th y  o f p re m a tu rity , se e  E ííe c ts  o n  th e  N e o n a te , u n d e r 
Ã d v ẽ rse  Ẽ ffe c ts  b e lo w .

Adverse Efíecỉs, Treahnent, Wỉthdrawal, and 
Precautions
A s ỉo r  c o rtic o s te ro id s  in  g e n e ra l (se e  p . 1 6 1 5 .3 , p . 1 6 1 8 .1 , 
a n d  p . 1 6 1 8 .3 , re s p e c d v e ĩy ).

D e xa m e th a so n e  h a s lit t le  o r n o  e ííe c t  o n  so d iu m  an d  
w a te r re te n tio n .

W h e n  a p p lie d  to p ic a lly , p a rt ic u la r iy  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c d u s iv e  d re s s in g s , o r w h e n  
g iv e n  in tr a n a s a lly , c o rtìc o s te ro id s  m a y  b e  ab so rb ed  in  
s u íh d e n t a m o u n ts  to  c a u se  sy s te m ic  e ữ e c ts . P ro lo n g e d  u se  
o f o p h th a lm ic  p re p a ra tio n s  c o n ta in in g  c o rtic o s te ro id s  h a s 
cau se d  ra is e d  in tra - o c u la r p re ssu re  an d  re d u c e d  v is u a l 
ỉu nctìoa .

E ffe c ts  o n  th e  n e o n a te . T h e  a d v e rse  e ổ e cts o f c o rtic o ste r- 
o id s o n  th e  íe tu s  a re  d isc u sse d  u n d e r P re g n a n c y  o n  
p ! 1 6 1 9 .1 .

A d v e rse  e ííe c ts  n o te d  ú t p re m a tu re  n e o n a te s  w ith  
b ro n c h o p u lm o n a ry  d y sp la s ia  (p . 1 6 0 2 .1 ) re c e iv in g  d e xa - 
m e th a so n e  tre a tm e n t to  e n a b le  vve a n in g  b o m  a ssiste d  
v e n t ila t io n  h a v e  in d u d e d  h y p e rte n s io n 1"4  o fte n  acco m p a- 
n ie d  b y  b ra d y c a rd ia , 1-2 g a s tro d u o d e n a l p e río ra tio n , 4' 4 

u lc e ra tio n  a n d  th in n in g  o f th e  g a s tric  w a ll, 5 d e v d o p m e n t 
o f a  c a ta b o lic  S ta te , 4-7 re n a l c a lc iũ c a tio n ,* - ’  a n d  tra n á e n t 
m y o c a rd ia l h y p e rtro p h y . 10" 13 T h e re  ỉs  so m e  e v id e n c e  o f a 
su p p re ss iv e  e ổ e c t o n  m o to r a c t iv ity  a n d  ỉp o n ta n e o u s 
m õ v e m e n t. 14 I t  h a s  b e e n  p o s tu lã te d  th a t n e o n a ta l 
d e x a m e th a s o n e  m a y  b o th  in c re a s e 15 a n d  d e c re a se 14 

te tln o p a th y  o f p re m a tu rity ; its  tru e  e ffe c t is  u n c e rta in . 17

T h e re  is  a lso  a c ọ n c e ự i th a t lo n g e r te rm  d e ve lo p m e n t o f 
th e  c h ild  m a y  b e a d v e n e ly  a íte a e d . 18-19 A lth o u g h  d a ta  a re  
s c a n ty , a  m e ta -a n a ly s is 20 h a s c o n d u d e d  th a tp o s tn a ta l u se  o f 
c o rtic o s te ro id s  to  tre a t o r p re v e n t b ro n ch o p u lm o n a ry  
d y sp la s ia  is  a sso d a te d  w ith  d ra m a ũ c  in c re a s e s  in  th e  
in d d e n c e  o f c e re b ra l p a ls y  a n d  n e u ro d e v e io p m e n ta l 
im p a irm e n t, a n d  su g g ested  th a t su c h  u se  sh o u ld  be 
a b ã n d o n e d .

P u lse d  d o sag e  m a y  re d u c e  th e  a d v e rse  e ữ e c ts b u t m ay  
a lso  re d u c e  eC B cacy .21

1. Ohỉsson A, Heyman E. Dexameihasone-induced bradycardỉa. Lanctí 
1988; U: 1074.

2. Puntis JWL, tí aL Dcxầraethasone-Lnduced bradycardia. Lanctí 1988; U: 
1372

3. Marinelỉi KA. tí al. Ettects o( dexamethasone on blood pressure in 
premature iníants vvith bronchopùlmonary dysplasU. J Pcdiũtr 1997; 
130: ỉ 94-602.

4. Stark AR, tí ai. Advene eữects oỉ early dexamethasone ưeatment in 
extremely-low-birth-weight ỉníaius. N Brtgl J Med 2001; 344: 95-101.

5. Ng PC.tía L  Gastrođuodenal pertoratíon in preterm babỉes treated wỉth 
dexamethasoae ĩor bronchopulmonary dysplasia. Ardt Dà Chiỉd 1991; 
66: 1164-6.

6. Smith H. Sinha s. Gasưointescinaỉ compỉỉcations associated wỉth 
dexamethasone treatmeM. Ardt Dà ũ tild  1992; 67: 667.

7. Macdonaỉd PD. tí ai. A caubolic State in dexamethasone  t reatment of 
bronchopuỉmonary  dysplasia. Arch Dà Qĩiỉd 1990; 65: 560-1.

8. Kamitsuka MD. Peỉoquỉn D. Renaỉ calàRcation alter dexamethasone in 
ỉnỉants wiỉh bronchopulmonary dysplasỉa. Lanctt 1991; 337:626.

9. Narendra A. tía i. Nepbrocalcinosỉs ỉn preterm babies. Arch Dà Qtild Ftíaỉ 
SaonataiBd 2001; 85: F207-F213.

10. W emer JC, tí ai. Hypertrophỉc cardỉomyopathy assotíated with 
dexamethasone therapy for broncbopulmonary dysplasỉa. J Peắiatr 
1992; 120: 286-91.

11. Bensky AS. tí a i Cardỉac cííeas of dexamethasone in very low bỉnh 
vveight iníants. Ptdiaưia 1996; 97: 818-21.

12. Skehon R. tí ai. Cardiac effects oỉ short course dexamethasone in 
preterm inĩantỉ. Arch Dà Child 1998; 78: F133-FI37.

ỉ 3. Zecca E. tí ai. Cardỉac adverse eííccts oỉ earỉy dexamethasone treatment 
in prcterm inỉants: a randomized dinical triaL J Oin Pharmaai 2001; 41: 
1075-81.

14. Bos AF, tí ai. Qualltatỉve assessment of general movemems ỉn high-risk 
preterm inỉams with chronic lung-disease requiring dexamethasonc 
iherapy. J Pediatr 1998; 132: 300-6Ĩ

15. Batton DG. tí al. Scvere rctinopathy oí premaiuriiy and steroíd 
exposure. Pediatria 1992; 90: 534-6.

16. Sobeỉ OB. Philip AGS. Prolonged dexamethasone therapy reduces the 
inddence of cryotherapy for retinopathy of premacuríty in inỉants of lesỉ 
than ỉ lổlogram binh weight with bronchopuỉmonary dysplasia. 
M iatria  1992; 90: 529-33.

17. Ehrenkranx RA. Steroids. chronỉc (ung dỉsease, and retínopathy oỉ 
prematurity. Pediatria 1992; 90: 646-7.

18. Greenough A  Gaỉns and losses ừom dexamethasone for neonataỉ 
dironic lung dỉsease. Larurt 1998; 352: 835-6.

19. Shỉnweỉl £S, tí ai. Earỉy postnataỉ dexamethasone treatment and 
increased inddence of cerebral paỉsy. Arck Dừ Oúid Fetai Neonatal Ed 
2000; 83: F177-F181.

20. Barringtoo KJ. The adverse neuro-developmental effects of postnatal 
steroids ỉn the prcterm iníant; a systematỉc revỉeiv o i RCTí. BMC Ptdiaữ 
2001; 1:1. Available at: http://wvrw.biomedcentral.eom/1471-2431/l/l 
(accessed 27/04/04)

21. Bloomữđd FH. ữ  ai. Sỉde eổects of 2 dtfferent dexamethasone courses 
for pretenn ỉnỉants at risk oí chronic lung dỉsease: a randomừed trial J 
Pediatr 1998; 133: 395-400.

E ffe c ts  o n  th e  n e rv o u s  S y s te m . P a ia e s th e s ia , u s u a lly  lo ca - 
lis e d  to  th e  p e rin e u m , h a s b e e n  a sso d a te d  w ith  th e  in tra -  
v e n o u s  u se  o f d e xa m e th a so n e  so d iu m  p h o sp h a te  (se e  
p . 1 6 1 7 .3 ). ‘

P o rp h y r ia . T h e  D ru g  D a ta b a se  fo r A c u te  P o ip h y r ia , co m - 
p ile d  b y  th e  N o rvv e g ia n  P o rp h y ria  C e n tre  (N A P O S ) a n d

th e  P o rp h y iia  C e n ư e  S vve d e n , d a s s ih e s  d e xa m e th a so n e  a s 
p o ss ib ly  p o rp h y rin o g e n ic  it  sh o u ld  b e  u se d  o n ly  w h e n  n o  
s a ỉe r a lte m a tiv e  is  a v a ila b le  a n d  p re c a u tio n s  sh o u ld  b e 
c o n sid e re d  in  v u ln e ra b le  p a tie n ts . 1 

1. The Drug Database íor Acute Porphyrỉa. Avaiỉable at: http://www. 
drugs*porphyrỉa.oig (accessed 17/10/11)

Interactions
T h e  in te ra c tio n s  o í  c o rtic o s te ro id s  in  g e n e ra l a re  d e sc rib e d  
o n  p . 1 6 1 9 .3 . V a rio u s  d ru g s m a y  in te r ie re  w ith  th e  
d e xa m e th a so n e  su p p re ss io n  te s t.

A n tie p ile p tic s . A s  m e n tío n e d  o n  p . 5 4 4 .2 , d e xa m e th a so n e  
m ay  d e c re a se  o r in c re a s e  p la sm a  c o n c e n tra d o n s o ỉ pheny- 
toiit. L ik e  o th e r e n z y m e -in d u tín g  d ru g s , p h e n y to in  a ls .e  
h a s th e  p o te n tia l to  in c re a s e  th e  m e ta b o lism  o f d e xa - 
m e th a so n e . T h e re  h a v e  b e e n  re p o rts  o f ta lse  p o s itiv e  d e xa - 
m e th a so n e  su p p re ss io n  te sts  (se e  D ia g n o s is  a n d  T e s tin g , 
p . 1 6 3 2 .1 ) in  p a tíe n ts  ta k ln g  carbanuacpmt.1 

1. Ma RCVV, tt ai. Carbamazrpine and lalsc posidve dexamechasone 
suppressỉon tests for Cushing's syndrome. BHJ 2005; 330:299-300.

Pharmacokinetics
F o r a  b r ie í o u tíin e  o f th e  p h a n n a c o k in e tic s  o í c o ttic o s te r-  
o id ỉ, see  p . 1 6 2 0 .3 .

D e xa m e th a so n e  is  re a d ily  a b so rb e d  b o m  th e  g a stro - 
in te sn n a l tr a c t . It s  b io lo g ic a l h a lí- liĩe  in  p la sm a  is  a b o u t 190 
m in u te s . B in d in g  o ỉ d e xa m e th a so n e  to  p la sm a  p ro te in s  is  
a b o u t 7 7 % , w h ic h  is  le s s  th a n  fo r m o st o th e r c o rtic o s te ro id s . 
U p  to  6 5 %  o f a d ose is  e x c re te d  in  u rin e  w ith in  2 4  h o u rs . 
C le a ra n c e  in  p re m a tu re  n e o n a te s  is  re p o n e d  to  b e  
p ro p o rtio n a l to  g e s ta tio n a l a g e , w ith  a re d u c e d  e lim in a tio n  
ra  te  in  th e  m o st p re m a tu re . I t  re a d ily  c ro sse s th e  p la c e n ta  
w ith  m in im a l ứ ia c tiv a á o n .

Preparations
P ro p rie ta ry  P repo ra tio n s (d e ta ilỉ a re  g ive n  in  V o lu m e  B )

S in g te in g r edian t P re p a ra tio n i. Arg.: D ecad ro n ; D egab ina-h D ex- 
a la ĩ‘ D e xa le rg in ; D e xa m e ia l; D e xa to ta l; D u o -D ecad ro n ; Pada- 
m etaso na ; G o tab io d c D ; In g e d e x f; Iso p to  M a x id e x ; L o n n in e ; 
N exad ro n ; R a p i-D e xa co rt; R u p ed ex; Se d e ste ro l; T ro Đ n an ; Aus- 
traL: D exm eth so n e ; M a x id e x ; Austrũr. D exab en e ; F o rte c o rtin ; 
M o no d ex; Belg.: A ad d e xam ; D e x a -S in e t; M a x id e x ; Braz.: B e x- 
etorw C e ta d e x ; C o rtito p ; D ecad ro n ; D e cad ro n a l; D e ũ a re n ; D exa- 
d lin + ; D e xa d e n ; D e xa d e rm il; D exag lo s; D e xag reen ; D exam e- 
so n ; D e xa m e ta x : D exam in o n  D e x a n il: D e xaso n : D e xazo n a ; 
L iso d e rm e ; M axid ex* M e tad e x ; M e ta xo n : M in id e x ; N eo d ex: 
T o p id e xa t; U n i D e xa ; CatuuL: A k -D e x : D exaso n e ; D io d e x ; 
M a xid e x ; O ĩu rd e x ; C h iỉr  C o rty k ; M a x id e x : O rad e xo n ; Chituc. 
999  P iya n p in g  (9 9 9  ố id 1!2) ; D i D a ( ÌÉ ÌẺ ) ; D uo  T a  K e  M e i 
f t 9 [ l í ) ;  G e D a L i e A iè íU ); L im e th aso n  ( í l |t ^ f ô ) ; Su ro d ex 
( S i í ìâ r Ị ) ;  X i Lu o  A n  {& & £ );  Y i K e  TTe (S ộ T te ) ; Y o u  N uo 
P in g  ( t t i f  T ) ;  Zhong Y i M e i Song (đ c ă H fô ); C t : B a y c u te n t; 
D e x a ltin t; D exam ed ; F o rte co rú n ; O ĩu rd e x ; Denm.: M a x id e x ; 
O zu rd e x: FÙI.: K a a rm e p ak k a u st; O íta n  D e xa : O rad e xo n ; F r .: 
D e c ta n cy l; D e xa h e e ; M a x id e x ; N eo d ex; O xu rd e x ; Ger.: a fp red - 
D EX A -b  A x id e x a t; C o rtìd e xa so n ; D exa  Lo sco n  m o n o ; d exa- 
d in it ; D e xa -E K e k to n ; D exa-O p htab  D e xa -ra tio p h a rm : D exa- 
R h in o sp ray  M o n ơ t; D e xa -R h ứ io sp ra y  N ; D e xa -sin e ; D e xa ; 
D exab ẽn e; D e xa b e ta t; D e xaE D O ; D e xaO am t; D e xa g a le n ; D exa- 
g e i; D e x a h e x a lt: D exap o s; F o rte co rtin : In le a o D e x a K ru p p ; 
Iso p to  D e x ; Iã p o ta lo n ; M o no d ex; O zu rd e x ; S o lu p e n ; S o lu tio  
C ordes D e xa  N ; S p e rsad e x: T o to c o rtin t; Tu tto zem  N ; Gr.: 
D ecad ro n ; D e xa -S in e ; D e xa c o lly re : D e xa la n  D e xa m e d t; D exa- 
to n ; D e x a to p ic t: M a x id e x ; O rad exo n ; S o ld e sa n il; T h ilo d e x in e ; 
Hottg Kortg: C P -D e x a f; D e x a ltin ; D exam ed ; D e xaso n e ; D ex- 
m e th a t: D exm eth so n e ; L im e th a so n t; M a x id e x ; Hung.: D e xa ; 
M a xid e x ; O ra d e xo n t: Irtdia: D ecd ak S T ; D ecd an ; D e co lite ; 
D e c rin a ; D e d ro n ; D eksa ; D em iso n e ; D eo so ne; D e x-V ; D e x ; D e x- 
a â p ; Dcxaịcct: Dexalab; D c x am ac  D exam ag; D exam ine: Dex- 
a n e ; D e xa r; D e x a rív ; D e xa sia ; D exaso n e ; D e xo n a ; Id izo n e ; 
In ư a d e x ; Lo so n e ; Lo w -D e x : M e xa ; M illic o n e n o l; W ym eso n e ; 
ỉndon.: C am ỉd e xo n ; C e ta d e xo n t; C o rso n a ; C o rtid e x ; D an a- 
so n e t; D e d lo n e t: D ellam eth ason e+ ; D e xa -M ; E ta so n ; Fo rte co r- 
tin + ; In d e xo n ; In th e s a -5 f; K a lm e th aso n e ; La n a d e xo n ; L ico d e x- 
o n ; M o la co rt; N u tad ex; O rad exo n ; P ro d e xo n ; P ycam e th ; 
P y ra d e xo n t; Scandexon; [ri.: D e xso l; M a x id e x ; O zu rd e x ; Israel: 
D e xaco rt; M axid ex* O xu cd ex: S te ro d e x ; ItaL: C a p ita l;
D ecad ro n ; D erm ad ex; D exam o no ; E ta c o rtile n ; Lu x a zo n e ; 
M eg aco rt; So ld esam ; V isu m e tazo n e ; Jpn: L im e th a so n ; M eth a- 
d e n n ; V o a lla ; Malaysùr. D ecan ; D e xa lo n e ; D e xa ló n ; D exaso n e ; 
M a xid e x ; P e n a to n e ; R o xú n e th ; Mex.: A d re co rt; A lin ; A zo n a ; 
B e m in e x ; B e x in e t; C o rtìd e x ; C ryo m etaso n a ; D ecad ro n ; D eca- 
d ro n a l; D e c o re x ; D e xa ữ in ; D e xa g rin ; D exaL' D e xa m ila n ; D e x i-  
c a r t ; D e x ila l; D e xo n a t; D ib aso n a ; E ta co c tile n ; E x a m sa t; In d a r- 
zo n a -N f; Le rg o s in ; M a x id e x ; M e ta x ; P a rd e x ; R e u sa n ; 
T a p ro d é x t; T a xý b  W ỉse rd e x ; Netk.: D e xa -P O S ; D exsob  O rad ex- 
o n ; O zu rd e x ; Norw.: Iso p to  M a x id e x ; O zu rd e x ; S p e rsa d e x ; NZ: 
M a xid e x ; Philipp.: A d re c o rt C o rd e x ; D a b rin ; D e ca n ; D e d lo n e ; 
D exam et; D e x tic o rt; D re n e x ; Iso d e xam ; M a x id e x ; M ỉd e xo n e t; 
O rad exo n ; Penodex,- S a n te so n ; S ca n c o rtin ; V e xa m e c  PoL: 
D e xab e e ; D e xa p o lco rt D e xa ve n ; O zu rd e x ; PorL: D ecad ro n ; 
D e xaử e e ; D e x a v a l; O rad exo n ; O zu rd e x ; R o n ic  Rus.: D etam eta- 
zon  (IlC TaM eraxoH ); D e xa co tt (H eK caxo p r); D e xa ía r CQ excaộap); 
D exam ed  (AexcaM CK); D exap o s y ie x ca n õ c); D exaso n  C0 exca3OH); 
D e xave n  (^ excaseu ); D exo na (H cxcoH a ữ); M a x id e x  
(M axcxae xc); O ftan  D exam eth aso n  (O ộ ra a  AeKcaM eiaaon); s.

Afr.: D ecadront; D ecasone; Dexagel; D exona; M axidex; Spersa- 
dex; Singapore: D ecan; Decordex; Dexaltin; D exam ed; D exa- 
sone; Dexmethạ; D extrasone; Erỉadexone; M axidex; R oxim eth ; 
SP-Cordexa; SW -D exasone; Spain: D exaíree ; Fortecortin ; 
M axidex; Ozurdex; SwetL: D exacorta lt; Isopto M axidex; O pnob 
Ozurdex,- SwitỊ.: D e x aca rtín t; D exaừee; D exalocab P o tteco rdn ; 
M axidex; M epham esone; O zuidex; Spersadex; Thai.: B D exob 
D ecadron t; Dexa ANB; Dexa-O ; Dexâ-P; Dexa-Y; Dexa; D exa- 
g e lt; Dexaltín; D exano; D exapro; Dexasone; D exion; D exon; 
D exone; Dexthasob D exthasone; D exton; Lodexa; O radexon; 
Phenodex; Turk.: Cebedex; D ekorc Deksalon; D eksam et; D exa- 
S ine; Kordexa; M axidex; O nadron; Spersadex; UK: Dexsob 
Dropodex; M axidex; O zurdex; Ukr.: D exagel (ữexcarenL)t; 
P arm adex (<t>apMaflexx:); M axidex  (Maxcnnexc); M edexól 
(M enercoa)t; O zurdex  (03yju tóc); USA: A eroseb-D ex; B ayca- 
d ron ; Dalalone; D e cad ro n t; D ecasprayt; D exasóne; D e x o n e t; 
DexPak; H exadro lt; M axidex; O zurdejq Zema; Venes.: D ecalo- 
na; Decobeb D exacort; D exam in; M aiadex.

MuhHngredmnl Prep onrtio RS . N um erous p re p ara d o n s a re  liỉte d  
in  V olum e B.

Pharm ocopoeid  P rep aro tio ra
B P  2 0 1 4 : D exam ethaso ne and  N eo m yd n  E a r  S p ra y ; D exa- 
m ethasone E y e  D ro p s, S u sp e n sio n ; D exam eth aso n é  So d iu m  
Ph o sp h ate  E y e  D ro p s, S o lu d o n ; D exam etb aso n e  So d iu m  
Pho sp hate In je c tio n ; D exam eth aso n e  So d iu m  Ph o sp h ate Ọ ra l 
S o lu tío n ; D exam ethaso ne T a b le ts;
U S P  3 6 : C ỉp ro tlo xa d n  an d  D exam ethaso ne O tìc  S u sp en sio n : 
D exam ethaso ne A ce ta te  In je cta b le  S u sp e n ào n ; D exam eth aso n e  
E lix ir ; D exam eth aso n e  G eb D e xam e th aso n e  O p h th a lm ic  
S u sp en sio n ; D exam eth aso n e O ra l S o lu tío n : D exam eth aso n e  
So d iu m  Pbosphate C re a m : D exam ethaso ne So d iu m  P ho sp hate 
In h a la d o n  A e ro so l; D exam eth aso n e  Sod ium  Ph o sp h ate In je c - 
d o n ; D exam ethasone So d iu m  Pho sp hate O p h th a lm ic  O in tm e n t' 
D exam eth aso n e  S o d iu m  Ph o sp h ate  O p h th a lm ỉc  S o lu d o n ; 
D exam ethaso ne T a b le ts ; D exam eth aso n e T ơ p ica l A e ro so l; N eo- 
m y d n  and  P o ly m y x in  B  S u lía te s  an d  D e xa m e th a so n e  
O p h tb a lm ic O ỉn tm e n t; N eo m yd n  and  P o ly m y x in .B  S u lía te s  
an d  D exam ethasone O p h th a lm ic  S u sp e n áo n ; N eo m yd n  S u lla te  
an d  D exam ethaso ne So d iu m  Phospbate C re a m ; N eo m yd n  
S u lta te  and D exam eth aso n e  So d iu m  P h o sp h ate ’ O p h th a im ic 
O in tm e n t; N eo m yd n  S u lla te  an d  D exam eth aso n e  So d iu m  
P h o sp h ate  O p h th a lm ic  S o lu tio n ; T o b ra m y tíh  an d  D e xa - 
m ethasone O p h th a lm ic  O in tm e n t; T o b ta m yd n  and  D exa- 
m ethasone O p h th a lm ic S u sp en sio n .

Dichlorísone Acetate /riNNM] ®
■ẠeetạỊầ ệé didonỉonằ; Đichloíisone, Acétate de; Dichlor- 
isoni Ảcétas; Dlclotisona, acetato der Didorisonẹ Acetate; 
flnxr!9pM30Ha Auerarr.
9a,1 tp-0ichloro-17a,21 -dihydroxypregna-1,4-diene-3,20- 
diòne 2 1-acetate.
^ 2 3 ^ 2 8 0 ^ 5 = 4 5 5 .4 ' -
CAS —  7008-26-6 (dichlorisone); 79-61-8 (d iớ ilo n so n ea ce ta ie ). 
UNII'— 64FTA4579H.

Pfofìlẹ
D ic h lo riso n e  a ce ta te  is  a  c o rtìc o s te ro id  u se d  to p ic a lỉy  fo r its  
g lu c o c o rtíc o id  a c t ív ity  (p . 1 5 9 7 .1 ) in  th e  tre a tm e n t o ỉ 
v a rio u s  sk in  d iso rd e rs . I t  is  u su aQ y  u se d  as a  c re a m  
c o n ta in in g  0 .2 5  o r 1 % .

W h e n  a p p lie d  to p ic a lly , p a rtìc u la r iy  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c d u s iv e  d re s s in g s , 
c o rtico ste ro id s  m a y  b e  a b so rb e d  in  s u ỉh ả e n t a m o u n ts to  
c a u se  sy ste m ic  e ỉte c ts  (se e  p . 1 6 1 5 .3 ). T h e  e ổ e c ts  o f to p ic a l 
c o rtico ste ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tìo n s c o n c e m in g  th e  c o rre c t u se  o f c o rtic o s te r-  
o id s  o n  th e  s k in , see  p . 1 5 9 9 .2 .

Preparatíons
Propòetarỵ Preparotions (d e ta ils  a re  g iven  in  V o lu m e  B )

Singie-tngredient P reparaiion ỉ. Spain: D erm aren ; D idoderm  
F o rĩe t .

DiAorasone Diacetate IBANM, USAN, HNNMI0  
'D iẫ c è ra iõ ^ d ẹ -^ d iẶ Ổ rẩ ^ a ^ Đ iílố i^ ố n ic b 5  d íẳ :ề t i6 5 r  d e ; 
D iA o ra M n ^ ^ ộ là cé Ổ te ^ ặè r D iílo iầ s ố n ĩ' D ia c e ta s ; U -3 4 8 6 5 ; 
i lM ịn o p ạ o B ấ 'ty a ité ã íĩ ì : r £ .
6 a ',9 a -ự flù ò ro 4 ip ,1 7 « à ,‘2 Ịz íritíỵ d ro x y -1 6 P -m e th y lp re g n a -  
l,4 -d ỉê n è r3 í2 0 ríílo n e . 1 7 ,2 1 rd ia c ầ a te ...
^-26^32^"j0 t= 4 9 4 5  __ /  .  , :  I

'<(ỹệg^.-255Ị7-4% Ậi  (diấxũsoÌỊe);''33564-31-7 . (ditìorasone 
éacetate). V  n , . , -

Ạ T C —.DỎ7ÀCT0.-Ú' '■ •-
■ATC Vet —  QD07ACia -.'-̂ \ - í -i .
m ụ  —  7W2JQ9SOMi

P tia rm a c o p o e ia s . In  US.
U S P  3 6 : (D iA o ra so n e  D ia c e ta te ). A  w h ite  to  p a le  y e llo v v , 
a y s ta llin e  p o w d e r. In s o lu b le  in  vva te n  so lu b le  in  a ce to n e  
a n d  in  m ê th y l a lc o h o l v e ry  s lig h tly  s o lu b le  in ' e th e r;

The Symbol ®  denotes a substance whose use may be restriữed in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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s p a rin g ly  so lu b le  ìn  e th y l a c e ta te ; s lig h tly  so lu b le  in  to lu e n e . 
S to re  in  a irtig h t c o n ta in e rs .

P ra Ạ V e

D iA o ra so n e  d ia ce ta te  is  a  c o rtic o s te ro id  u se d  to p ic a lly  ỉo r  its  
g lu c o c o rtic o id  a c d v ity  (p . 1 5 9 7 .1 ) ta  th e  tre a tm e n t o f 
v d rio u s  's k ỉn  d iso rd e rs . I t  is  u s u a lly  u se d  as a  ơ c a m  o r 
o in tm e n t c o n ta ln in g  0 .0 5 % .

W h e n  a p p lie d  to p ic a lly , p a rtíc u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n . o r u n d e r o c d u s iv e  d re s s in g s , 
c o rtìc o s te rọ id s  m ay  b e  a b so rb e d  ta  s t iỉB d e n t a m o u n tỉ to  
c a u se  sy s te m ic  e ffe c ts  (p . 1 6 1 5 .3 ). T h e  e ỉĩe c ts  o f to p ic a l 
c o rtic o s te ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tio n s co n c e n ũ n g  th e  c o rre c t u se  o f c o rtic o ste r- 
o id s o n  th e  s k in , an d  a ro u g h  g u id e  to  th e  c lin ỉc a l p o te n d e s 
o f to p ic a l c o rtic o s te ro id s , se e  p . 1 5 9 9 .2 .

Preparotíỏns 'v
P ro p n e ta ry  PrBporahons (d e ta ils  a re  g ivcn  in  V o ỉu m e B )

SinQl̂ ingreditiit Preparations. Ger.: F lo ro n e ; Gr.: F lo ro n e ; 
Inđùr. D iU o ra te ; Mex.: O iaso ran e ; Spain : M uro d e ; USA: A p e xi- 
C o n ; F lo ro n e ; M axiA o n  P so rco n .

Multi-ingredient Prepororions. Arg.: F ilo d erm a P lu s ; F ilo d e rm a ; 
G rise o ơ e m .

pharmocopoeid Preporotioas
U S P  3 6 : D iO orasone D iace ta te  C ream ; D U lorasone D iaceta te  
O m ư n en t.

DỈAucortolone [BAN, USAN, riNNI ®
D iA u co rto lo n a ; D iA u co rto lo n u m ; D iflu k o rto lo n ; D iA u ko rto lo - 
n i; A M Ộ nyKopTonoH .
6 a ,9 ạ - D ifliio ro - í1  p ,2 1  -d ih y d ro x y -1 6 a -m e th y lp re g ria -1 ,4 -  
d ie n e -3 ,2 0 -d io n e ;
C 2 H a F 20 4 = 3 9 4 5  
CAS -  2607-06:9.
AĨC — D07ACÓ6.
ATC Vet — QD07ACQ6; QD07XC04.
UNII — K2S3365DÌÚ.

DiAucortolone Pivalcrte IBANM, USAN, riNNM) ®
D iílu c o rto lo n a , p iv a la to  d e ; D iflu co rto lo n e , P iv a la te  d e ; 
D iílu c o rto lo n i P iv a la s ; P iv a ỉa to  d e  d iílu c o rto lo n a ; SH -96 8 ; 
AM Ộ nyKopVonoH a riM BanaT.
D iílu c o rto lo n e  2 1 -p iv a la te .
C27H«FA=478.6 
CA5 — 15845-96-2.
ATC — D07AC06.
ATC Vet.—QD07AC06. 
u m  — ZR05N78276

DiAucortolone Valerate [BANM, riNNMi ® 
Đ iílu c o rto lo n a , va le ra to  d e ; D iA u co rto lo n e , V a lé ra te  d e ; 
D iA u co rto lo n i; V a le ra s ; D iA u ko rto lo n  V a le ra tr V a le ra to  d e  
d rílu c o rto íố n a ; flm j)/iyK o p To n o H a B anep aT. ■
D iA u có rto lp n e  2 T -va íe ra te .

'x:vHrf£if=47B6 
C4S — 59193-70-8.
ATC — D07AC06.
ATC Vet,— QD07AC06. ■
u m  — 1Ạ63Z067C&

P h a rm a c o p o e ia s . In  Br.
B P  2 0 1 4 : (D iílu c o rto lo n e  V a le ra te ). A  w h ite  to  c re a m y  
w h ite  c ry s ta llin e  p o w d e r. P ra c t ìc a lly  in so lu b le  ta  w a te r ; 
ừ e e ly  so lu b le  ta  d ỉch lo ro m e th a n e  a n d  ta  d io x a n ; sp a rin g ly  
so lu b le  ta  e th e r; s lig h tly  so lu b le  in  m e th y l a lc o h o l. P ro te d  
fro m  lig h t.

Proíìle
D iũ u c o rto lo n e  is  a c o rtic o s te ro id  u se d  to p ic a lly  fo r its  
g lu c o c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 ) ta  th e  ữ e a tm e n t oí 
v a rio u s  s k in  d iso rd e is . I t  is  u s u a lly  u se d  as a  CTeam  o r 
o in tm e n t c o n ta ta ta g  0 .1  o r 0 .3 %  o ỉ th e  v a ỉe ra te .

v v h e n  a p p lỉe d  to p ic a lly , p a rd c u la rly  to  la rg e  a re a s . w h e n  
th e  s k in  is  b ro k e n , o r u n d e i o c d u s iv e  d re s s in g s , 
c o rtic o s te ro id s  m a y  b e a b so ib e d  ta  s u ỉS d e n t a m o u n ts to  
c a u se  sy s te m ic  e ổ e cts (p . 1 6 1 5 .3 ). T h e  e ffe c ts  o f to p ic a l 
c o rtic o s te ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tio n s c o n c e m in g  th e  c o rre c t u se  o f c o rtic o s te r-  
o id s o n  th e  s k ta , a n d  a ro u g h  g u id e  to  th e  r lin ir a l p o te n d e s 
o f to p ic a l c o rtic o s te ro id s , sé e  p . 1 5 9 9 .2 .

Preparations
P ra p rie ta ry  P rep aratio n s (d e ta ils  a re  g ive n  in  V o lu m e B )

Sin g le-in g red ien t P rep araH o ns. Arg.: N e riso n a ; Austria: N e ri- 
fo n e : N e iiso n a ; Belg.: N e riso n a ; Braz.: N e rú o n a ; Canaẩ.:

N eriso n e ; Fr.: N e riso n e ; Ger.: N e iiso n a ; Gr.: N e riso n a ; Hững 
Kong: N e riso n e ; í n d o n N e rilo n ; N e iiso n a ; V a le ro n t; Israel: 
N erid e rm ; ItaL: C o rtíc a l; D e n n a va l; D e rv ta : F lu -C o rta n e st: N er- 
iso n a ; T e m e te x ; Mex.: N e riso n a ; Neth.: N e riso n a ; N Z : N eriso n e ; 
philipp.: N e riso n a ; Port: N e riso n a ; S.Afr.: N e riso n e ; Spain: 
C la ra l; Turk.: T e m etex ; UK: N e rú o n e .

M uHi-ing red ien t Preporo lio n s . Arg.: D iflu n a zo l; N erisona C ; 
S ch e rid e rm ; Austría: T ra vo co rt; Belg.: T ra v o c o rt; Braz.: B i-N er- 
iso n a ; CanaiL: N e ris a lic t; Chữe: B i-N e iiso n a -h  Pr.: N e ris a lic  
N eriso n e  C ; Ger.: T ra v o c o rt; Gr.: N eriso n a  C ; T ra vo co rt; Hững 
Xong: N eriso n e  C ; T ra vo c o rt; ỉndon.: N eriso n a  C om b i; T ravo - 
c o rt' IrL: T ra vo c o rt; Israel: Iso co rt; M u ltid e rm : Tevad e rm ; ItaL: 
C o rti-P lu o ra l; D e rm a llo g il; Im p e te x ; N e ris a lic  N e ríỉo n a  C ; T ra - 
vo co n ; Malaysiar. Iso ra d in ; T ra vo co rt; Mex.: B i-N e riso n a ; S cher- 
id e n n ; N Z : N eriso n e  C ; Philipp. :  N e iiso n a  C om b i; T ra vo co rt; 
PoL: T ta v o c o rt; PorL: N e iiso n a  C ; T ra v o c o rt; R iu .: T ravo co rt 
(Tp aso K o p r); S.Afr.: M axad en n ; T ra v o c o rt; singapore. T ravo - 
co rt: spain: c la ra l P lu s ; Switz.: T ra v o c o n ; Thai.: T ra vo co n ; 
Turk.: Im p e te x ; N erú o n a C ; T ra v a zo l; T ra vo c o rt; Ukr.: T ravo - 
co n  (Tp aao ro pT ); Veneĩ.: B in e riso n a .

PhamxKopoeid Preparatiom
B P  2 0 1 4 : D iflu co rto lo n e  C ream ; D iflu co n o lo n e  O ily  C ream ; 
D ư lu co n o lo n e  O im m em .

DiAuprednate [USAN, HNNI ®
i CM-9155; DiAuprednato; DiAuprednatum; W-6309; flnij)ny- 

npeflHaĩ.
6a,9a-Difluoro-l 1 p,17a,21-ữihydroxypregna-1,4-diene-3,20- 
dione 21 -acetate 17-butyrate.
C27H34FjO7=508.6 
CAS — 23674-86-4.
A7C — D07AC19.
ATC Vet — QD07AŨ9. 
um — S8A06QG2QÍ

Pro/j‘/e
D iQ u p re d n a te  is  a  c o itic o s te ro id  u se d  to p ic a lly  ỉo r  its  
g lu c o c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 ) in  th e  ư e a tm e n t o f 
v a rio u s  s k in  d iso rd e rs . I t  is  u s u a lly  u sed  a s a c re a m  o r g e l; 
c o n c e n tra tio n s  u sed  a re  0 .0 2  o r 0 .0 5 % .

W h e n  a p p lie d  to p ic a lly , p a rtic u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c d u s iv e  d re s s in g s , 
c o rtic o ste ro id s  m a y  b e  ab so rb ed  in  s u ffid e n t a m o u n ts to  
cau se  sy s te m ic  e ííe c ts  (p . 1 6 1 5 .3 ). T h e  e ííe c ts  o f to p ỉc a l 
c o rd co ste ro id s o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tio n s c o n c e m in g  th e  c o rre c t u se  o f e o rtic o ste r- 
o id s o n  th e  s k in , se e  p . 1 5 9 9 .2 .

D iũ u p re c ta a te  is  u se d  to p ic a lly  as a 0 .0 5 %  o p h th a lm ic  
e m u ls io n  ỉo r  th e  ư e a tm e n t o ỉ in ũ a m m a tìo n  an d  p a ta  
fo llo w ta g  o c u la r s u ig e ry .

Preparations
Proprietary Preparatìotu (d e ta lls  a re  g iven  in  V o lu m e B )

Single-ingredient Preparotions. Fr.: E p ito p ic  Jpn: M yse r; USA: 
D u re zo l.

Fluclorolone Acetonide [BAN, riNNi ®
Acetónido de Auđorolona; Fludorolona, acetónido de; 
Fludorolone, Acétonide de; Fludòroloni Acetonidurri; 
Flucloronide (USANk Flukloròlonacetonid; Flukloroloniase- 
tonidi; RS-2252; (PnyK/ioponoHa AneTOHMÁ.
9a,11 p-Dichloro-6a-fluoro-21 -hydroxy-16a,17a-isopropyli- 
denedioxypregna-14-dÌene3^0-diọné.
C 2 4 H » C ự O s= 4 8 7 .4  .
Ớ s  —  3693-39-3.
ATC — D07AC02  
ATC Vet — QD07AC02.
ỤNII —  MG258KTA37.

Protìle
F lu d o ro lo n e  a ce to n id e  is  a c o rtic o s te ro id  u se d  to p ic a ỉly  ÍOT 
its  g lu c o c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 ) ta  th e  ơ e a tm e n t o f 
v a rio u s  s k in  d iso rd e rs . I t  is  u s u a lly  u se d  as a  cre am  
c o n ta in in g  0 .2 % .

W h e n  a p p lie d  to p ic a lly , p a rtic u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n . o r u n d e i o c c lu s iv e  d re s s in g s , 
c o rtico ste ro id s  m a y  b e  ab so rb ed  ta  s u ỉR d e n t a m o u n tỉ to  
cau se  sy s te m ic  e tte c ts (p . 1 6 1 5 .3 ). T h e  e S e c ts  o f to p ic a l 
c o rtico ste ro id s  o n  th e  s k ta  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tio n s co n c e m ta g  th e  c o r re a  u se  o f c o rtic o ste r- 
o id s o n  th e  s k in , an d  a  ro u g h  g u id e  to  th e  d ta ic a l p o te n d e s 
o f to p ic a l c o rtíc o s te ro id s , se e  p . 1 5 9 9 .2 .

Preparations
Propóetory PraporoHons (d e ta ils  a re  g iven  in  V o lu m e B )

S n gle  ingre d ie iit Prep orgH ona. Spedn: C u ta n it.

Fludrocortisone Acetate
IBANM, riNNMI ®

A c e ta to  d e  A u d ro co rtiso n a ; F lu d ro co rtiso n a , a ce ta to  d e. 
F lu d ro co rtiso n a c e ta t; P lu d ro co rtíso n e / a cé ta te  d e ; P lu d ro  
c o rtiso n i A c e tã s ; P lu d ro k o rtiso n  a c e tá t; F lu d ro k o rtiso n a c e ta t 
F lu d ro k o rtiso n ia se ta a tti; F lu d ro k o rtizo rv a c e tá t; R u d ro k o rti- 
zo n o  a ce ta ta s; F lu d ro ko rty zo n u  o c ta n ; 9 à -F lu o ro h yd ro co rti- 
so n e  2 1 -A ce ta te ; O n ya p o K o p n e o H a  A iie T a r 
9 a-F íu õ rữ -1  ip ,1 7 a ^ ĩ-trih y d ro x y p re g n -4 -e h e r3 2 0 -d io n e  2 1 - 
a ce ta te .
Q 3H 31F 0 6= 4 2 2 5
C 4S  —  127-31-ĩ (Audroconisone); 514-36-3 (íludrocortisone
a ceta te)..........................
ATC —  H02AA02 
ATC Vet —  QH02AA02.
UNII —  V47ĨF0FVH4.

P h a rm a c o p o e ia s . In  Chín., Eur. (se e  p . v ii) , lnt„ an d  us. 
P h . E u r . 8 : (F Iu d ro c o rtiso n e  A c e ta te ). A  vvh ite  o r a lm o s 
v v h ite , c ry s ta llin e  p o w d e r. P ra c tic a lly  in so lu b le  in  vva te r 
sp a rin g ly  so lu b le  in  d e h y d ra te d  a lc o h o l. 

j U S P  3 6 : (F lu d ro c o m so n e  A c e ta te ). W h ite  to  p a le  y e llo vv  
J o d o u rle ss o r p ra c tic a lly  o d o u rie ss . h y g ro sco p ic . c ry s ta ls  OI 

c ry s ta llin e  p o vvd e r. In so lu b le  in  v va te r; sp a rin g ly  so lu b le  ir  
a lc o h o l an d  in  c h lo ro ío rm ; ỉlig h t ly  so lu b le  in  e th e r. P ro te ơ  
fro m  lig h t.

Uses and Adminỉstation
F lu d ro c o rtiso n e  is  a c o rtic o s te ro id  w ith  g iu c o c o rtic o id  and  
h ig h ly  p o te n t m in e ra lo c o rtic o id  a a iv it y  (p . 1 5 9 7 .1 ).

F lu d ro c o rris o n e  a ce ta te  is  g iv e n  o ra lly  to  p ro v id e  
m in e ra lo c o rtic o id  re p la ce m e n t ta  p rim a ry  a d re n o co rtica l 
in s u ữ id e n c y  (p . 1 6 0 0 .2 ), v v ith  g lu c o c o rtic o id s . I t  is  u sed  in  a 
d o se ra n g e  o f 5 0  to  3 0 0  m ic ro g ra m s d a ily .

F lu d ro c o rtis o n e  a c e ta te  m a y  a lso  b e g iv e n  w ith  
g lu co c o rtico id  th e ra p y  ta  d o ses o f u p  to  2 0 0  m ic ro g ra m s 
d a ily  in  th e  s a lt- lo s in g  ío rm  o f c o n g e n ỉta l a d re n a l 
h y p e rp la s ia  (p . 1 6 0 3 .2 ).

I t  is  a lso  g iv e n  ta  th e  m an ag e m e n t o f se v e re  o rth o sta tic  
h y p o te n sio n  (se e  b e lo w ).

F lu d ro c o rtiso n e  a ce ta te  is  a p p lie d  to p ic a lly  fo r its  
g lu co c o rtico id  a c tio n s  ta  th e  ữ e a tm e n t o f v a rio u s  d iso rd e rs . 
I t  is  u sed  as a n  in g re d ie n t o f e y e  o in tm e n t o r e a r d ro p s, 
u s u a lly  in  a c o n c e n ơ a tio n  o f 0 .1 % . F lu d ro c o n iso n e  a ce ta te  
h a s a lso  b een  in d u d e d  in  to p ic a ỉ p re p a ra tio n s u se d  fo r sk in  
d iso rd e rs . F o r re c o m m e n d a tio n s co n c e m ta g  th e  c o rre c t use 
o f c o rtico ste ro id s  o n  th e  s k in . se e  p . 1 5 9 9 .2 .

Administration. A  stu d y  o ỉ ílu d ro c o rtis o n e  re q u ừ e m e n ts 
ta  10 p a tie n ts  w ith  A d d iso n 's  d ise a se  ta d ic a te d  th a t dosage 
w a s o h e n  in a d e q u a te . 1 N ĩn e  vve re  ta it ia lly  o n  Q u d ro co rti- 
so n e  5 0  10  lO O m icxo g ram s d a ỉly  in  a d d ltio n  to  c o rtiso n e  
o r h y d ro c o rtis o n e ; 5 w e re  a lso  ta k in g  le v o th y ro x in e  fo r an  
a sso d a te d  a u to -im m u n e  th y ro id  d ise a se ; o n e , w h o  h ad  
d e te ctab le  le v e ls  o { a ld o s te ro n e . w a s n ọ t ta it ia lly  re c d v ta g  
O u d ro co rtiso n e . A ll th e  p a tie n ts  h a d  e v id e n c e  o f so d iu m  
an d  vva te r d e p le tio n  an d  ilu d ro c o n iso n e  w a s sta rte d  a t 
3 0 0  m ic ro g ra m s d a ily , w ìth  d o w n w a rd s a d ju s tm e n ts . M o st 
p a tie n ts  re q u ữ e d  2 0 0  m ic ro g ra m s d a ily ; 2  p a tie n ts  e le cte d  
to  re m a in  o n  3 0 0 m ic ro g ra m s d a ily , b u t ta  m o st th is  dose 
cau se d  p ro n o u n ce d  so d iu m  a n d  w a te r re te n tio n . T h e  
p a tie n t w ith  d e te c ta b le  a ld o ste ro n e  Ie v e ls  re q u ữ e d  
5 0 m ic ro g ra m s d a ily . E ig h t o f th e  10  p a tie n ts  íe lt  b e tte r on  
th e  h ig h e r ũ u d ro c o rtiso n e  d o ses w h ile  2  fe lt n o  c h an g e .

1. Smỉth SJ, tì ai. Hvidence that patíents with Addison's dỉsease are 
undenreated with Dudrocortisonc. Ixmat 1984; ỉ: 11-14.

Neurally medỉaied hypotension. F lu d ro c o rtiso n e  m ay  be 
u se d  ta  th e  m an a g e m e n t o f n e u ra lly  m e d ia te d  h yp o - 
te n s io n  in  p a tie n ts  w h o  re q u ire  d ru g  th e ra p y  (see  
p . 1 2 7 7 .2 ) b u t th e re  is  lim ite d  e v id e n c e  to  su p p o rt its  u se .

Orthosiotic hypotension. O rth o s ta tic  (p o s tu ra l) h yp o - 
te n s io n 1'*  is  a ỉa ll in  b lo o d  p re ssu re  th a t o cc u rs u p o n  ris ta g  
a b ru p tly  to  a n  e re a  p o s itio n , a lth o u g h  it  m ay  a lso  o cc u r 
a fte r a  p e rio d  o f p ro lo n g e d  s ta n d ta g . C h a ia a e r ís t ic  sym p - 
to m s in d u d e  Iig h th e a d e d n e ss , d iz z ta e ss , b lu rre d  V is io n , 
w e a k n e ss ta  th e  lim b s . a n d  sy n co p e .

T h e  cau se s o f o rth o s ta tic  h y p o te n s io n  a re  w id e -ra n g ta g  
a n d  ta d u d e  a u to n o m ic  d y s h in c tìo n , su c h  a s in  th e  S h y - 
D ra g e r sy n d ro m e , d ia b e te s m e llitu s , a n d  P a rk in s o n 's  
d ise a se , c ữ c u la tta g  v o lu m e  d e p le á o n , p h a e o c h ro m o - 
c y to m a , an d  A d d iso n 's  d ise a se . O rth o sta tìc  h y p o te n s io n  
m a y  a lso  o cc u r ío llo v v in g  a p e rio d  o f p ro lo n g e d  b e d  re s t o r 
a fte r m e a ls .

O rth o sta tic  h y p o te n s io n  m a y  re s u lt b o m  th e  a đ ve rse  
e ííe c ts  o f a  ra n g e  o f d ru g s, su c h  a s a n tih y p e rte n s iv e s , 
d iu re tic s , t t ic y d ỉc  a n tid e p re s sa n ts , p h e n o th ia zm e s , an d  
M A O Is .

ỉn  m ild  case s n o n p h a rm a c o lo g ic a l t r e a tm e n t a lo n e  
m ay  be a d e q u a te . T h is  in d u d e s  in c re a s in g  s a lt ta ta k e  u  n o t 
c o n ơ a -ta d ic a te d , m a in ta ta ta g  a d e q u a te  h y d ra tio n , th e  u se

A ll c ro ss-re íe re n c e s  re íe r  to  e n trie s  in  V o lv im e  A
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o f e la s tic  s to c k in g s to  ữ n p ro v e  v e n o u s  re tu m  a n d  in c re a s e  
c a rd ia c  o u tp u t, a n d  e le v a tin g  th e  h e a d  o f th e  b e d  ro  re d u ce  
e a riy  m o m ín g  sy m p to m s. D ru g -in d u c e d  o rth o s ta tíc  h yp o - 
te n s io n  sh o u ld  b e  tre a te d  b y  w ith d ra w in g  th e  d ru g  o r b y  
d o se  re d u c tìo n .

Pharm acological treatm ent. N o p h a rm a c o lo g ic a l 
tre a tm e n t is  e n tìr e ly  s a tis ía c to ry : re sp o n se s an d  to le ra n c e  
v a ry  g re a tly  b e tw e e n  p a tie n ts . F Iu d ro c o rtiso n e  a ce ta te  is  
u s u a lly  tr ie d  B rs t ; it  in c re a s e s  so d iu m  re te n tio n  a n d  th u s 
p la sm a  v o lu m e . M o st re p o rts  in d ic a te  so m e re sp o n se  in  
a b o u t 8 0 %  o f p a tie n ts , b u t h y p o k a ỉa e m ia , ũ u id  re te n tìo n , 
a n d  su p in e  h y p e rte n s io n  m a y  lim it  it s  u se . In  p a tỉe n ts  w h o  
ỉa il to- re sp o n d  a d e q u a te ly  a n  N S A ID  (u s u a lly  in d o m e ta d n ) 
m a y  b e tr ie d , a lo n e  o r w ith  Q u d ro co rtiso n e . In  p a tie n ts  w ith  
o v e rt a u to n o m ic  {a ilu r e  a  b e ta  b lo c k e r w ith  so m e  p a rtia l 
a g o n ist a c t iv ity , su  c h  a s p in d o Io L  m a y  b e  tr ie d  a lth o u g h  
th e y  a re  p o te n tia lly  d a n g e ro u s .

S y m p a th o m ú n e tìc s  m a y  b e u s e fu l in  so m e  p a tìe n ts  w ith  
a u to n o m ic  ỉa ilu r e ; th e  d ire c t a c tin g  d ru g s su c h  as 
p h e n y le p h rin e  o r m id o d rin e  a re  u s u a lly  m o re  c o n s is te n tly  
e ííe c t iv e  th a n  th e  in d ire c t su c h  a s e p h e d rin e , b u t e v e n  so , 
re sp o n se s te n d  to  v a ry  v v ith  th e  d e g re e  o f d e n e rv a tío n . 
A m b u la to ry  n o ra d re n a lin e  in h is io n  th e ra p y  is  u n d e r 
in v e s tig a tío n  fo r se v e re  re h a c to ry  o rth o s ta tic  h y p o te n s io n . 
P a tie n ts  v v lth  C e n tra l n e u ro lo g ic a l a b n o rm a litie s  m ay  
re sp o n d  tô  d e sm o p re ss in , w h ile  d ru g s su c h  a s e rg o tam in e  
o r d ih y d ro é rg o ta m in e  m a y  b e u s e ỉu l ỉo r  re s is ta n t d ise a se .

O th e r d ru g s th a t h a v e  b e e n  tr ie d  in d u d e  m e to d o - 
p ra m id e , w h ic h  m a y  b e  u s e lu l fo r a u to n o m ỉc  sym p to m s ỉn  
p a d e n ts w ith  d ia b e te s  m e llitu s , ũ u o x e tin e , o c tre o tid e , 
y p h im b in e , d o n id in e , â n d  in  p a tie n ts  w ith  c o n c u ư e n t 
a n a e m ia , e ry th ro p o ie tin . C a íỉe in e  h a s b e e n  tr ie d  in  
p o stp ra n d ia l h y p o te n s io n  b u t its  v a lu e  in  a ll b u t th e  m iỉd e s t 
case s is  d u b io u s .’  T h e  u se  o f M A O Is  (w h ic h  g iv e n  a lo n e  can  
in d u c e  o rth o s ta tic  h y p o te n s io n ) w ith  a  sy m p a th o m im e tíc  to  
in d u ce  a  p re ss o r re a c tìo n  is  c o n tro v e rs ia l. M o st o f th e se  
d ru g s h a v e  p o te n tia lly  se rio u s  a d v e rse  e ííe c ts  a n d  fe w  a re  
w e ll e v a lu a te d .

1. Ahmad RAS. Watson RDS. Treatment of postural bypoteiuioa: 1  revtew. 
Drup 1990: 39: 74-85.

2. Tonkin AL. Wint LMH. Hypotension: assttỉmcnt and management. Mtd 
J Aust 1990: 153: 474-85.

3. Schocnberger JA. Drug-lnduced onhoỉUtic hypotcnsion. DniỊ Safay 
1991; 6: 402-7.

4. Slumpí JL Mitrỉyk B. Managemem oỉ oithosiatic bypotenáon. Am J 
Hmp Pharm 1994; 51: 648-40~

5. Machias o .  Orthosiadc hỵpoietuiữn. Prtscribetĩ' J  1995; 35: 124-32.
6. Prishman WH. t t  al. Drug treatmem of ortbonatic bypoteuion and 

vasovagal syncope. H ta r t Dá 2003; 5: 49-44.
7. Frceman R. Trcatment of onhoitatic bypotension. Semin N am ! 2003; 

23: 435-42.
8. Gupta V, Upsin LA. Orthosunc hypotenáon in the elderly: diagnoáỉ 

and ưeatment. Ăm J  M tít 2007; 120: 841-7.

Adverse Eữects, Treatment, Withdrawal, and 
Precautìons
F lu d ro c o rtiso n e  a c e ta te  h a s g lu c o c o rú c o id  a c tio n s  a b o u t 10 
tim e s a s p o te n t as h y d ro c o rtis o n e  a n d  m in e ra lo c o rtic o id  
e ffe c ts  m o re  th a n  1 0 0  tìm e s a s p o te n t. A d v e rse  e ííe c ts  a re  
m a in ly  th o se  d u e  to  m in e ra lo c o rtic o id  a c t iv ity , a s d e sc rib e d  
o n  p . 1 6 1 5 .3 . W ith d ra w a l e ííe c ts  o f c o rtic o s te ro id s  an d  
p re c a u tio n s  fo r th e ir  u se  a re  d isc u sse d  o n  p . 1 6 1 8 .1  an d  
p . 1 6 1 8 .3 , re s p e c tiv e ly .

W h e n  a p p lie d  to p ic a lly , p a rt ic u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c d u s iv e  d re s s in g s , 
c o rtic o s te ro id s  m a y  b e  a b so rb e d  in  s u ffid e n t a m o u n ts to  
cau se  sy s te m ic  e ííe c t s . P ro lo n g e d  u se  o f o p h th a lm ic  
p re p a ra tio n s  c o n ta in in g  c o rric o s te ro id s  h a s cau se d  ra ise d  
in tra -o c u la r p re ss u re  a n d  re d u c e d  v is u a l h in c tio n .

Porphyria. T h e  D ru g  D a ta b a se  ío r  A c u te  P o rp h y ria , com - 
p íle d  b y  th e  N o rvv e g ía n  P o rp h y ria  C e n tre  (N A P O S ) an d  
th e  P o rp h y ria  C e n tre  S w e d e n , c la s s iíie s  ữ u d ro co rtứ o n e  as 
p o ss ib ly  p o rp h y rin o g e n ic  it  s h o u ld  b e  u se d  o n ly  w h e n  no  
s a le r a lte m a tiv e  is  a v a ila b le  a n d  p re c a u tio n s  sh o u ld  b e 
c o n s id e re d  in  v u ln e ra b le  p a tie n ts . 1

1. The Drug Database for Acute Porphyria. Avaiiabỉe at: http://www. 
drugs-porphyria.org (accessed 17/10/11)

Interactions
T h e  in te ra c tio n s  o ỉ  c o rtic o s te ro id s  in  g e n e ra l a re  d e sc rib e d  
o n  p . 1 6 1 9 .3 .

Pharmacoldnetics
F o r a  b r ie í o u tlin e  o í th e  p h a rm a c o k in e tic s  o f c o rtic o s te r- 
o id s , se e  p . 1 6 2 0 .3 .

F lu d ro c o rtis o n e  is  re a d ily  a b so rb e d  fro m  th e  g a stro - 
in te s t in a l tra c t . T h e  p la sm a  h a lỉ- liíe  is  a b o u t 3 .5  h o u is  o r 
m o re , b u t Q u d ro co rtíso n e  h ã s a  m o re  p ro lo n g e d  b io lo g ic a l 
h a lí- liíe  o ỉ 1 8  to  3 6  h o u ts .

Preparations
Propóetary Preporations (d e ta ils  a re  g ive n  in  V o lu m e  B )

Sinyle ingrodiant ProportrtkxìS. Arg.: L o n ik a n ; AustraL: P lo rin e t' 
Austrúr. A sto n in  a  Braz.: P lo rin e íe ; Canad.: F lo rin e fc  Chũe. 
F lo r in e f; Denrn.: H o rin e t Pin.: F lo rin e fc  Fr.: A d ixo n e ; Ger.: 
A sto n in  H ; Gr.: F lo rín e t' Hong Kong: F lo rin e fc  Hung.: A ỉto n in  
H ; Inđũr. F lo ric o c  IrL: F lo rin e £  Malaysùt. F lo rin e fc  Mex.: 
F lo r in e t Nith.: F lo rin e fc  Norw.: F lo r in e t NZ: F lo r in e f; PoL: 
C o rtin e ff: Rus.: C o rtú ie ữ  (K o p m n e ệ $ ); S.Afr.: F lo rin e £  Singa
pore: P lo rin e t Spain: A sto n in ; Swtd.: F lo rin e f; Switz.: P lo rin e t 
Thai.: F Io rin e f; VK: F lo r in e f; ukr.: C o rtin e H  (KopTH H ecỊxịi); 
USA: F lo r in e í.

Mulli-ỉngredient Prepomtions. Belg.: P a n o tile ; Braz.: P a n o til; Fr.: 
P a n o d le : G r .: P a ro tíd n : Indon.: N e lic o rt; O tìlo n ; O to p a in ; O to- 
p ra l; Neth.: P a n o tile ; PoL: D ic o rtìn e íl; Spaín: F lu d ro n e ft; Pano - 
tile + ; Switz.: P an o ó le ; Thaù: O to sam th o n g t; SM  O to .
Pbarmocopoeiol PreporoHons
B P  2 0 1 4 : F lu d ro co ttiso n e  T a b le ts ;
U S P  3 6 : F lu d ro co rtỉso n e  A ce ta te  T a b le ts.

Fludroxycortide IBAN, HNNI <8>
35379;. 'Pludroksikprtidl; Fludroxicortidã;' Ffũdroxifeortid; 

'Fludfổxyrara‘dum; ■Rucirandrenolorie; 6a-FlUoro-16ạ-hydro- 
'xỵlịyàrpcòrtisớrle T'6,l;7-Ảcetonide; Fiurandrenolide (USAN); 
F!urạn'drendlòne; C)/iyflpokcMKopTMfl.

’ Ồá-FiủorcH1(ỉ,2Ĩ7dihydroxy-;16a.l.7a-isopropỵlidenedioxy- 
pregn-4-ene-320-dione.
0 2 4 ^ 0 6 = 4 3 6 5
CAS r -  1524ý8-s.
ATC D07ÁC07.
ẠTC Vet — QD07AC07.
UNIi — 8EUL29XUQT.

P h a rm a c o p o e ia s . In  us.
U S P  3 6 : (F lu ra n d re n o lid e ). A  v v h ite  to  o ff-w h ite , f lu ffy . 
o d o u rle ss , c ry s ta llin e  p o w d e r. P ra c t ic a lly  in s o lu b le  in  w a te r 
a n d  in  e th e n  so lu b le  1 in  7 2  o f a lc o h o L  1 in  1 0  o f 
c h lo ro ío n n , an d  1 in  2 5  o f m e th y l a lc o h o l. S to re  in  a irtig h t 
c o n ta in e rs  a t a  te m p e ra tu re  n o t e xc e e d in g  8  d e g re e s . P ro te a  
fro m  lig h t.

Prọ/Ịỉlẹ
F lu d ro x y c o rtid e  is  a  c o rtic o s te ro id  u se d  to p ic a lly  fo r its  
g lu c o c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 ) in  th e  tre a tm e n t o f 
v a rio u s  sk in  d iso rd e rs . I t  is  u s u a lly  u se d  a s a c re a m . lo tio n . 
o r o in tm e n t c o n ta in in g  0 .0 1 2 5 %  o r 0 .0 5 % . I t  is  a lso  u se d  as 
a n  a d h e s iv e  p o ly e th y le n e  ta p e  im p re g n a te d  w ith  ũ u d ro x -  
y c o rtid e  4 m ic ro g ra m s/c m ỉ .

W h e n  a p p lie d  to p ic a lly , p a rt ic u la r ly  to  la rg e  a re a s , w h e n  
th ẹ  s k in  is  b ro k e n , o r u n d e r o c c lu s iv e  d re s s in g s , 
c o n ic o s te ro id s  m ay  b e  ab so rb ed  in  s u ỉh d e n t a m o u n ts to  
c a u se  sy s te m ic  e ííe c ts  (p . 1 6 1 5 .3 ). T h e  e ffe c ts  oi to p ic a l 
c o rtic o s te ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tìo n s c o n c e m in g  th e  c o r re a  u se  o f c o rtic o s te r-  
o id s  o n  th e  s k in , a n d  a ro u g h  g u id e  to  th e  d in ic a l p o te n d e s 
o f to p ic a l c o rtic o s te ro id s , se e  p . 1 5 9 9 .2 .

Preparations
Proprietary Preparolions (d e ta ils  are  g ive n  in  V o lu m e  B )

Single-ingredienl Praparotions. Braz.: Drenison; UK: Haelan; 
USA: Cordran.
Mubi-ingredient Preparations. Braz.: D re n ilo rm io ; D re n iso n  N . 

PhamKKopoeid Preparotions
USP 36: Flurandrenolide Cream: F!urandrenolide Lotion: 
Flurandrenolide Ointment: Flurandrenolide Tape; Neomycin 
SuUate and Flurandrenol!de Cream: Neomycin Sullate and 
Flurandrenolide Lotion; Neomydn Sultate and Flurandrenolide 
Ointment.

F lu m e t a s o n e  P iv a la t e  IBANM, riNNMỊ 0

F lu m e ta so n  p iv a lá t : P lu m e ta so n a , p iv a la ta  d e ; F lu m é ta so n e ; 
P iv a lá te  ' d e ; R u m è ta so n i P iv á la s : R u m è á k in ip iv a la á tti; 
F lu m e ta so n 'p ív a la t F lu m e ra so n ũ m  P iy a la s i' F lu m e tắ zo rt' 
P iv a jạ t;F tu m e ta z o h o _p ìy a la ta s ;; F lu m e ta zo n -p iv a lá t;’ f: lu m e :  

%t ạ ^ d ! ị^ ^ .É jin e ế ia s ò n é  P iv ạ Ịà te . (Ụ S À N ); f)u m e th a - 
sonie^ T n m e ứ T y ỉa ce ta te ; N S C -1 0 7 6 8 0 ;"P iva ỉa to . d e  Á ụ m e taso -. 
na;;< D nyM era30H a riM BanaT,
F lu m é th a so n e  2-1-p iva la te .
C2tHk F206=494.Ổ " "  ■s ‘ '
■C  ̂— 2002-29-1. ■:
AT€ — D07AB03. V .
ATC Vet — QD07AB03.

2ọm --:0Dy09X6F2l . . : . ,
P h a rm a c o p o e ia s . ỉn  Eur. (se e  p . v ii)  a n d  us.
P h . E u r . 8 :  (F lu m e ta so n e  P iv a la te ). A  v v h ite  o r a lm o st v v h ite , 
c ry s ta llin e  p o w d e r. I t  sh o vvs p o ly m o rp h ism . P ra c t ic a lly  
in s o lu b le  in  w a te n  s lig h tly  so lu b le  in  a lc o h o l a n d  in

d ic h lo ro m e th a n e ; s p a rin g ly  so lu b le  ữ i a ce to n e . P ro te c t h o m  
lig h t.
U S P  3 6 : (F IU m e th a so n e  P iv a la te ). A  w h ite  to  o ff-w h ite  
c ry s ta llin e  p o w d e r. In so lu b le  in  w a te n  so lu b le  1 in  3 9  o f 
a lc o h o l 1 in  3 5 0  o f c h lo ro ío n n , a n d  1 in  2 8 0 0  o f e th e r; 
s lig h tly  so lu b le  in  m e th y l a lc o h o l; v e ry  s lig h tly  so lu b le  in  
d ic h lo ro m e th a n e . S to re  in  a ứ n g h t c o n ta in e rs . P ro te c t h o m  
lig h L

Profìle
F iu m e ta so n e  p iv a la te  is  a  c o rtic o s te ro id  u se d  to p ic a lly  fo r its  
g lu co c o rd co id  a c t iv ity  (p . 1 5 9 7 .1 ) in  th e  tre a tm e n t o f 
v a rio u s  s k in  d iso rd e rs . I t  is  u s u a lly  u se d  a s a  0 . 0 2 %  c re a m , 
o in tm e n t, o r lo tio n . W h e n  a p p lie d  c o p ic a lly , p a rt ic u la r ly  to  
la rg e  a re a s , w h e n  th e  s k in  is  b ro k e n , o r u n d e r o c d u s iv e  
d re ssin g s , co rd co ste ro id s  m a y  b e ab so rb ed  in  s u ffiá e n t 
a m o u n ts to  c a u se  sy s te m ic  e ffe c ts  (p . 1 6 1 5 .3 ). T h e  e ỡ e cts o f 
to p ic a l c o rtic o s te ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  
p . 1 6 1 7 .3 . F o r re co m m e n d a tio n s c o n c e m in g  th e  c o r re a  
u se  o f c o rtìc o ste ro id s  o n  th e  s k ũ i, a n d  a  ro u g h  g u id e  to  th e  
d in ic a l p o te n d e s o f to p ic a l c o rtic o s te ro id s , sẽ e  p . 1 5 9 9 .2 .

F lu m e ta so n e  p iv a la te  is  a lso  u se d  in  e a r d ro p s ìn  a 
c o n c e n tra tío n  o f 0 . 0 2 %  w ith  d lo q u in o l 1 % .

Preparotíons
Proprỉetary Praparations (d e ta ils a re  g iven  in  V o lu m e  B )

Singẳe-ingredìent Praporotions. Belg.: Lo caco rten e ; Ger.: C ersom  
Lo caco rten ; Gr.: LÕ caco rten ; NÕh.: Lo caco rte n ; PoL: L o rin - 
d e n f; Switz.: Lo caco n e n .

M u lti-ing red ient P re p a ra tio n i. Arg.: T re site  F ; AustraL: Lo caco r- 
ten  V io ío n n ; Beìg.: Lo casa le n ; Braỉ.: Lo co rten  V io lo rm io ; Lo sa- 
le n ; Canad.: Lo caco tten  V io lo rm ; Denm.: Lo caco rte n  V io lo rm ; 
Fửu: Lo caco n en  V io lo rm ; F r .: A lk o co rte n b io to rm t; A lko sa- 
le n t ; A lk o ta rt; Lo caco rten e  V io fo rm e T ; Lo c a sa le n e t; P soco r- 
te n e t; Ger.: D u o G ale n ; Lo caco n en  V io fo rm ; Lo casa le n ; Gr.: 
Lo caco rten  T a n  Lo caco rten  V io ío rm ; Lo caco rten  w ith  Neo- 
m yd n ; Lo casa le n e ; Hong Kơng: Lo casa le n ; Hung.: L o rin d e n  A ; 
Lo rin d e n  C ; Indon.: lo c a sa le n ; Israel: T o p isa le n ; ItaL: Lo co rte n  
V ĩo lo n n io t: Lo co n e n ; Lo co rte n ; Lo sa le n ; V aso ste ro n e  O to+ ; 
Neth.: Lo caco rten  V io lo n n ; Lo casa le n ; N2: Lo caco rte n  V io ío rm ; 
Lo co rten  V io lo n n ; Phũipp.: to c a sa le n ; PoL: Lo rín d e n  A ’ L o rín - 
den  C ; Lo rin d e n  N ; Rus.: Lo rin d e n  A  (H opnuteH  A ); Lo rin d e n  c  
(JIopttH aea C ); S -A /r.: Lo caco rten  V io lo rm ; spam :  Lo sa le n Ỷ ; 
S w e í:  Lo caco rten  V io ỉo n n ; Switỉ.: Lo casa le n : Thai.: F !u m asa- 
Ie n f; Lo casa le n ; Turk.: Lo caco rten e  V io ío rm ; Lo casa le n e ; UK: 
Lo co rten  V io ỉo tm ; Ukr.: Lo rin d e n  A  (HopHttneH A ); Lo rin d e n  c  
(HopHnaeH C ); Venez.: Lo casa le n ; Lo co n e n  V io ío rm o .

Phuniiocopoeial Prapoi utions
U S P  3 6 : F lu m eth asõ n e  P lv a la te  C ream .

Flunisolide (BAN, USAN, dNNi 0
Pllinisolid; Rụnịsollda; .RuriÌMỊidir Piụnisoịidum; RS-Ị320
(Aunisòlide acetate); RS-3999; 0hyH*«onMfl.
6a-Flụọro-11 |3,21-dihyđroxy-Ị6a,17a-isopropylidenedioxy- 
pregna-1,4-diẹnẹ-320-dioné. - 
C24Hj iFO(ị= 4 3 4 5  :
CAS —r&ạ5-03rỊ'ịflunisolìde); 77326-96-6 (fíunisolide 
hemihydrate); 4533-69̂ 5 Ợìunisolide acetate).
ATC —WrẨD04;R03BA03. '
ATC Vet — QROĨẠD04; QR03BA03.
UNIỈ — QK4DYS664X. <

Pharmacopoeias. In  u s  v v h ic h  s p e á ỉie s  th e  h e m ih y d ra te . 
U S P  3 6 : (F lu n is o lid e ). A  w h ite  to  c re a m y -v v h ite  c ry s ta llin e  
p o w d e r. P ra c t íc a lly  in so lu b le  in  w a te n  so lu b ie  in  a c e to n e ; 
sp a rin g ly  so lu b le  in  c h lo ro fo rm ; s lig h tly  so lu b le  in  m e th y l 
a lc o h o l.

Uses and Administation
F lu n is o lid e  is  a  c o rtic o s te ro id  w ịth  g lu c o c o rtic o id  a c n v ity  
(p . 1 5 9 7 .1 ) u se d  a s a  n a sa l sp ra y  fo r th e  p ro p h y la x is  an d  
ư e a tm e n t o f a lle rg ic  r h in lt is  (p . 6 1 2 .1 ). In  th e  U K  a 
fo rm u la d o n  c o n ta in in g  2 5  m ic ro g ra m ỉ p e r m e te re d  sp ra y  is  
a v a ila b le ; in  th e  U S A  e a ch  m e te re d  s p ra y  o f so m e  
p re p a ra tìo n s c o n ta in s  2 9  m ic ro g ra m s flu n is o lld e  h e m ih y -  
d ra te . T h e  re co m m e n d e d  s ta rtin g  d ose is  2  sp ra y s  in to  e a ch  
n o s tr il tw ic e  d a ily , in c re a se d  ư  n e c e ssa ry  to  th re e  tim e s 
d a ily , a n d  th e n  re d u c e d  fo r m a in te n a n c e . In  th e  U S A  a 
m axú n u m  d o se  o f 8  sp ra y s  in to  e a ch  n o s tr il d a ily  h a s  b e e n  
e s ta b lish e d .

L ik e  so m e  o th e r c o rtíc o s te ro id s , Q u n iso lỉd e  is  a lso  u se d  
b y  in h a la tio n  h o m  m e te re d -d o se  a e ro so ls  in  th e  m an a g e - 
m e n t o f a s th m a  (se e  p . 1 6 0 0 .3 ). T h e  u s u a l d o sag e  o f 
ũ u n iso lid e  h o m  a n  a e ro so l u s in g  c h lo ro ũ u o ro c a ib o n  (C F C ) 
p ro p e lla n ts  is  5 0 0  m ic ro g ra m s in h a le d  n v ic e  d a ily . In  se v e re  
a sth m a  th e  d o sag e  m a y  b e  in c re a s e d  b u t sh o u ld  n o t e xc e e d  
a  to ta l o f 2 m g  d a ily . A  h y d ro ũ u o ro a lk a n e  (C F C - fre e ) 
a e ro so l, w h lc h  i ỉ  a lso  a v a ila b le  in  so m e c o u n trie s , h a s  a 
lo w e r d o se b e cau se  o f d ih e re n t d e liv e ry  c h a ra a e r is t ic s . T h e  
u s u a l d o se , e xp re sse d  as ũ u n is o lid e  h e m ih y d ra te , is

The Symbol ®  denotes a substance whose use may be restriaed in certain sports (see p. viíi)The Symbol t  denotes a prepararion no longer actively marketed
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1 60  m ic ro g ra m s tw ic e  d a ily , w h ic h  m a y  b e  in c re a se d  a fte r 3 
to  4  w e e k s  b u t sh o u ld  n o t e xce e d  3 2 0 m ic ro g ra m s rvv ice  
d a ily .

F o r d o ses u se d  in  c h ild re n , see b e lo w .

Administration in children. H u n is o lid e  m a y  b e  u se d  in  
c h ild re n  a s a  n a s a l s p ia y  ỉo r  th e  p ro p h y la x is  a n d  tre a tm e n t 
o ỉ a lle rg ic  r h in it is . In  th e  U K  a  ío rm u la tio n  c o n ta ỉn in g  
2 5  m ic ro g ra m s p e r m e te re d  sp ra y  is  a v a ila b le ; in  th e  U S A  
e a ch  m e te re d  sp ra y  o ỉ so m e  p re p a ra tio n s  e o n ta in s  2 9  m ic r-  
o g ram s A u n iso lid e  h e m ih y d ra te . In  th e  U K , fo r c h ild re n  
ag ed  ử o m  5 to  14  y e a is , a  s ta rtin g  d o se  o ỉ 1 sp ra y  in to  
e a ch  n o s tr il m a y  b e g iv e n  u p  to  a m a x im u m  o ỉ 3 tim e s 
d a ily . C h ild re n  ỉn  th e  U S A  aged  6  to  1 4  y e a rs  o ld  m a y  b e 
tre a te d  w ith  t h iỉ d o se , o r a n  in it ia ỉ 2  sp ra y s  in  to  e a ch  n o s- 
t r ii tw ic e  d a ily  (w h ic h  is  a lso  th e  re co m m e n d e d  m axứ n u m  
o ỉ 4  sp ra y s  in to  e a ch  n o s tr íỉ d a ily ).

F lu n is o lid e  is  a lso  u se d  b y  in h a ỉa tio n  b o m  m ete re d -d o se  
a e ro so ls  in  th e  m an a g e m e n t o f a s th m a  in  c h ild re n . T h e  
d o sag e o f A u n iso lid e  b o m  a n  a e ro so l u s in g  ch lo ro Đ u o r- 
o ca rb o n  (C F C ) p ro p e lla n ts  ío r  c h ild re n  o f 6  to  15 y e a rs  o í 
ag e is  5 0 0  m ic ro g ra m s in h a le d  tv v ice  d a ily , w h ic h  sh o u ld  n o t 
b e  e xc e e d e d . A  h y d ro A u o ro a lk a n e  (C F C - fre e ) a e ro so l. 
v v h ic h  is  a ỉso  a v a ila b le  in  so m e  c o u n trie s , h a s a lo w e r dose 
b e cau se  o f d iữ e re n t d e liv e ry  c h a ra c te ris tic s . In  c h ild re n  
ag ed  6  to  1 1  y e a rs  o ỉ age a dose o í O u n iỉo lid e  h e m ih y d ra te  
8 0 m ic ro g ra m s tv v ice  d a ily  m a y  b e u se d , in c re a se d  a h e r 3 to  
4  w e e k s to  a m a x ú n u m  o f ló O m ic ro g ra m s tw ic e  d a ily  ư  
n e c e ssa ry .

F o r b o th  in d ic a ú o n s , th e  dose sh o u id  b e re d u ce d  to  th e  
lo w e s t e h e c tiv e  fo r m a in te n a n c e . O ld e r c h ild re n  m ay  be 
g iv e n  a d u lt d o ses (se e  p . 1 6 3 5 .3 ).

Adverse Effects, Treatment, Wifhdrawal, and 
Precautìons
A s ỈOT c o rtic o s te ro id s  in  g e n e ra l (se e  p . 1 6 1 5 .3 , p . 1 6 1 8 .1 , 
a n d  p . 1 6 1 8 .3 , re s p e c t iv e ly ).

Interactions
T h e  in te ia c tio n s  o f c o rtic o s te ro id s  in  g e n e ra l a re  d escrib ed  
o n  p . 1 6 1 9 .3 .

Pharmacokinetics
F o r a  b r ie í o u tlin e  o f th e  p h a rm a c o ld n e tic s  o f c o rtico ste r- 
o id s , se e  p . 1 6 2 0 .3 . F lu n is o Iid e  is  re p o rte d  to  u n d erg o  
e x te n ã v e  S is t-p a ss  m e ta b o lism , w ith  o n ly  2 0 %  o f th e  d ose 
a v a ila b le  s y s te m ic a lly  ư  it  is  g iv e n  o ra lly . T h e  m a jo r 
m e ta b o lite , 6 p -h y d ro x y flu n is o lid e  h a s so m e g lu co c o rtico id  
a c ã v it y ; it  h a s  a  h a lỉ- liíe  o f a b o u t 4  h o u rs . O n ly  sm a ll 
a m o u n ts o í Q u n iso lid e  a re  ab so rb ed  a ỉte r  in tra n a s a l d o ses. 
R e íe re n c e s .

1. rh ap lh i M D, a  ai. Hunisolide m etabolỉsm and dynam ỉcs of a m etaboỉite. 
ơmPharmaal Ther 1980; 27: 402-13.

2 . M dũnunn H, tí aỉ. Pharm acokinetic/phannacodynam ic evaỉuatỉon of 
system ic effea$ o ỉ ũunỉsoỉỉde a ỉter inhalation. J ơm  Phđrmacoi 1997; 37: 
893-903.

Preparotíons
Proprietary PrBporohons (d e ta ils  are  g ive n  in  V o lum e B )

Single ingra<fant Prepcralions. Belg.: S y n ta ris ỷ ; Canaí: R h in a - 
la n  C i : S y n ta ris t; Fr.: N a sa lid e t; Ger.i S y n ta ris ; Gr.: B ro n a lid e ; 
ItaL: A e rũ u : A e ro lid : A sm a ílu ; A sso lid ; C a re ũ u ; C h a rly n : C iti-  
flu x ; D esaU u ; D o rico ữ u ; E lio s id ; E u ro ílu ; P ln m in E x ; F lu n ito p ; 
P o rb esc G iv a in  In a lc o rtt; K a im il; L e v o n is ; Lu n ib ro n ; L u n is ; 
M u ỉtm eb u lg en ; N am brob N eb u lco rc N eb u lg en ; N ereH un ; N iso- 
licb  N iso ran ,- P la u d it; P u lm is t; saQ ineb ; S y n ta ris ; T u n n ; V ento- 
Q u; Neth.: S y n ta ris t; Norw•: L o k ila n t; UK: S y n ta riỉ; USA: 
A e ro B id ; A ero S p an ; N a sa re l.

MuhHngrB(fiant Preporotiom. ItaL: P le n a e r.

Plm inucopooiol Praparabons
U S P  3 6 : P lu n iio lid e  N asa l S o lu tio n .

Fluocinolone Acetonide IBANM, USAN, rtNN) ® 
.Acétónỉdo de. Auocinolona; 6a,9a-Difiuoro-16a-hydroxy 
prednisDlone -Acetonídẽ;.FIuodnolon acetonid; Fluódnoló- 

,-TH? acẽtónidĐ de;_Fluocinolon-aceronid; Pluocirìoionaceto* 
nĩd, F̂lLKXinoloneí acétonide de Fluocinolorĩi Acetonidum; 
Pluocinolono acetomdas; Fluocynolonu acetonid; Fluosino- 
loniasetonidì; NSC-92339; (h/iyoqnHonoHa AueTOHMA. 
6a,9a-Difluoro-1 ip,21-dihydroxy-16a,17a-isopropylidene- 
dioxypregnal-1,4Kliene3^0-dione.
C2«H3oF20é=45ZS ' ■'
'CÃS — 67-73-2.
ATC— COSÁÁ10tD07AC04; SOI BA 15; S02BA08.
ATC Vet — 'QC05AA10; QD07ACữi; QS0ĩBAĨS; QS02BA08. '
UNII — QCDSFD6S2M.

Pbarmacopoeias. In  Eur. (se e  p . vii), Jpn, a n d  Vửt. Br. an d  
Viet. h a v e  á  se p a ra te  m o n o g rap h  fo r th e  d ỉh y d ia te ; 
u s  a llo v v s  e ith e r th e  a n h y d ro u s  fo rm  o r th e  d ih y d ra te .

P h . E u r . 8 :  (F lu o d n o lo n e  A c e to n id e ). A  w h ite  o r a lm o st 
w h ite , c ry s ta llin e  p o vvd e r. I t  e x h ib its  p o ly m o rp h ism . 
P ra c t íc a lly  in s o lu b le  ỉn  w a te n  so lu b le  in  d e h y d ra te d  a lc o h o l 
a n d  in  a c e to n e . P ro te c t b o m  lig h t .
B P  2 0 1 4 : (P lu o d n o lo n e  A c e to n id e  D ih y d ra te ). A  w h ite  OT 
a lm o st v v h ite , c ry s ta llin e  p o vvd e r. P ra c t lc a lly  in so lu b le  in  
w a te r a n d  in  h e x a n e ; so lu b le  in  d e h y d ia te d  a lco h o b  & e e ly  
so lu b le  in  a c e to n e ; sp a rin g ly  so lu b le  in  d ich lo ro m e th a n e  
a n d  in  m e th y l a lc o h o l. P ro te c t b o m  lig h t.
U S P  3 6 : (F lu o d n o lo n e  A c e to n id e ). I t  is  a n h y d ro u s o r 
co n ta in s  tw o  m o le c u le s  o f w a te r o ỉ h y d ra tio n . A  w h ite  o r 
p ra c tic a lly  w h ite , o d o u rle ss , a y s ta llin e  p o w d e r. In so lu b le  in  
w a te r so lu b le  1 in  4 5  o ỉ a lc o h o l, 1 in  2 5  o f c h lo ro ío rm , an d  
1 in  3 5 0  o f e th e r; so lu b le  in  m e th y l a lc o h o l.

P r o f i7 e

F Iu o õ n o lo n e  a ce to n id e  is  a c o rtìc o s te ro id  u se d  to p ic a lly  fo r 
its  g lu c o c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 ) in  th e  tre a tm e n t o f 
v a rio u s  s k in  d iso rd e rs . I t  is  u s u a lly  u sed  a s a c re a m , g e l, 
lo tio n , o in tm e n t, o r sc a lp  a p p lic a tio n ; c o n c e n tra tio n s  
n o rm a lly  ra n g e  íro m  0 .0 0 2 5  to  0 .0 2 5 %  a lth o u g h  h ig h e r- 
sư e n g th  p re p a ra tio n s m a y  b e a v a ila b le . W h e n  a p p lie d  
to p ic a lly , p a n ic u la r ly  to  la rg e  a re a s , w h e n  th e  s k in  is  
b ro k e n , o r u n d e r o c c lu s iv e  d re s s in g s , c o rtico ste ro id s  m ay  be 
ab so rb ed  in  s u lh d e n t a m o u n ts to  cau se  sy ste m ic  e ffe o s  
(p . 1 6 1 5 .3 ). T h e  e íle c ts  o f to p ic a l c o rtico ste ro id s  o n  th e  s k in  
a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r re c o m m e n d a tio n s 
c o n c e m in g  th e  c o ư e a  u se  o f c o rtic o s te ro id s  o n  th e  s k in , 
an d  a  ro u g h  g u id e  to  th e  c lin ic a l p o te n d e s o í to p ic a l 
c o rtic o s te ro id s , see p . 1 5 9 9 .2 .

F lu o d n o lo n e  a ce to n id e  is  a lso  u sed  to p ic a lly  w iih  a n  
a n tìb a a e ría l in  th e  ơ e a tm e n t o f in le c t iv e  ứ ifla m m a to ry  e y e , 
e a r, a n d  n o se  d iso rd e rs . E a r  d ro p s c o n ta in in g  A u o d n o lo n e  
a ce to n id e  0 . 0 1  %  m ay  b e  u se d  in  e c te m a to u s e x te m a l o tit is . 
A  s te r ile  im p la n t o f ũ u o d n o lo n e  a ce to n id e  is  u sed  
in tra v iơ e a lly  fo r th e  ơ e a tm e n t o f c h ro n ic  n o n - in íe c tio u s  
p o ste rio r u v e it is . A n o th e r in tra v ú re a l im p la n t is  u sed  in  th e  
ư e a tm e n t o f d ia b e tic  m a c u la r o ed em a , a n d  is  u n d e r 
in v e s tig a tio n  in  a g e -re la te d  m a c u la r d e g e n e ra tio n  an d  
re t in a l v e in  o c d u s io n . P ro lo n g e d  u se  o f o p h th a lm ic  
p re p a ra tio n s c o n ta in in g  c o rtic o s te ro id s  h a s cau se d  ra ise d  
in tra -o c u la r p re ssu re  a n d  re d u c e d  v is u a l íu n c tio n . 
R e íe re n c e s .

1. Mohanunad DA. et al. Reiỉsert: is ỉhe ncw advance in treatmem oỉ 
uveitis a good one? Ann PharmacoihcT 2007; 41: 449-54.

2. Saníord M. Fluodnoỉone acetonide inưavitreal implant (Duvỉen): ỉn 
dìabcdc macular oedema. Drugs 2013; 73: ] 87-93.

3. Harítoglou c , €t ai Pluodnoỉone acetonỉde and ÌIS poientỉaỉ ỉn the 
veatmem of chrooic dỉabetỉc macular edcma. Qin Ophthaimal 2013; 7: 
503-9.

Formulation. T h e  p o te n c y  o f Q u o d n o lo n e  a ce to n ỉd e  v a rìe d  
w ith  th e  lo rm u la tio n  in  a  s tu d y ' in v o lv in g  d ư íe re n t 
Syrmlar to p ic a l p re p a ra tio n s , th e  g e l, o in tm e n t, an d  c re a m . 
T h e  c re a m  w a s th e  m o st p o te n t fo llo w e d  b y  th e  g e l, an d  
th e n  th e  o in tm e n t. A  c o m p a riso n  o ỉ to p ic a l v a so c o n stric - 
to r a c t iv ity  (u se d  a s a n  in d e x  o f p o te n c y ) u n e xp e c te d ly  
ío u n d  th a t th e  c o m m e rd a l d ilu t io n ỉ o í th e  c re a m  (co n - 
ta in in g  0 .0 0 6 2 5 %  a n d  0 .0 0 2 5 % ) w e re  in d is tin g u ish a b le  in  
th e ir  e ữ e c ts h o m  th e  fu D -stre n g th  (0 .0 2 5 % ) c re a m .

1. Gao HY. L i Wan Po A. Topical íormuỉatỉons oí Ouoónolone acetonide: 
arc ơeams, geis and ointmenis biocquivaỉem and does dlluiion aữca 
aciỉvity? Bur J ơin Pharmacoỉ 1994; 46: 71-5.

Poqỉhyría. T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o rw e g ia n  P o rp h y ria  C e n ư e  (N A P O S ) an d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a ss ih e s  Q u o d n o lo n e  as 
n o t p o ip h y rin o g e n ic  it  m a y  b e  u se d  as a d ru g  o f f ir s t  
c h o ic e  an d  n o  p re c a u tio n s  a re  n e e d e d . 1

1. The Drug Database íor Acute Poiphyria. Available aL http://www. 
dnigs^porphyria.cng {accessed 17/10/11)

Preparcrtíons
Proprietary Preporations (d e ta ils  a re  g iven  in  V o lu m e B )

Single-ingre< £ent P re p ara tio n s. Arg.: D u o ũ u : F lu lo n e ; Belg.: 
S y n a la rh  CaruuL: C ap e x : D e n n a-Sm o o th e/FS ; D e rm O tic  P lu o - 
d e n n ; S yn a la n  Chiíe: A d e rm in a ; C z .: P lu d n a n  G e larg m ; Dertm.: 
S yn a la n  Fr.: S y n a la rt: Ger.: F lu d n a n  Je llin : Gr.: S y n a la r S im - 
p ĩe : Hong Kong: A p io s y n t; S y n a d e n n t; S yn a la n  Synalo ne-h  
S y n ỉu lin t; U n i-F lu o d n t; Hung.: P lu d n a i: Inãùr. E m d e rn i; F lu -  
d n ; F lu c o d n ; F lu co n -H ; F lu c o rt L u d ; Indotu: C in o lo n ; D en n a- 
so lo n ; E s in o l; In o d e n n ; L ic o so lo n ; Israel: D e rm a la rt; ItaL: D er- 
m o lin ; H u o d tt ; P lu o m ix  Sam e ; H u o v ite t Lo ca ly n  S V f; 
Lo c a ly n ; O n u ú d en n ; S te ro lo n e ; U ltra d e n n ; Malaysia: F lu d -  
d en n : Mex.: C o rtííu n g -S ; C o rtilo n a ; C re n ũ ỉo n a ; P a rm a co rtì; 
P lu m id n t; F lu o m e x ; F u s a la r f: Lo n aso n ; N aO ucen; S yn a la n  
Nonv.: S y n a la r; NZ: S y n a la r pkữipp.: A p lo syn ; C yn o ze c  F lu - 
d n : S yn a la n  S y n to p ic  PoL: F lu d n a n  PorL: O to -S yn a la r N ; 
S yn a la n  Rus.: F lu d n a r (4> nyiiKBap); SinaO an (C H Baộnaa); S in o - 
derm  (CHHoaepM ); S~Afr.: C o n o d erm ; F lu o d e rm f; S yn a la n  Sin
gapore. H u d d e n n ; F lu n o lo n e -V ; S y n a la r; S y n íu lin ; Spaim  Co 
P lu o d n  Fu erte-h  C o rtìe sp e c t; F lu o d d  F o n e f; Flu od erm o  
F u e n e f; F lu so lg e n f; G e lid in a ; S y n a la r R e cta l S im p le : S yn a la n  
SwaL: S yn a la n  Switỉ.: S y n a la n  Thai.: C e rv ic u m t; F lu n o lo n e - 
V+ ; F u lo n e f; S u p ra la n t; S y n a la rt: UK: H u v ie n ; S y n a la r ukr.: 
F lu c a r (<bnynap); P lu d n a r (d> jiyuuHap); SynaQ an (CHHaộaaH);

USA: C a p e x ; D e rm a-Sm o o th e/FS ; D e n n O tic  F lu o n id ; R e tise rt 
S yn a la n  S yn e m o l; Vencỉ.: B ra to ũ l; N eo -S yn a la r.

Muhi-ingredient Preparaiions. Arg.: N e o b lan c  T ri-L u m a ; T r i 
m eg tan te ; Beỉg.: P ro c to -S y n a la n  S y n a la r B i-O tic  Braz.: D e l 
m o x in t; E lo d n ; F lu o -V a so ; H o n n o sk in ; N eo d n o lo n ; O to m ixyn  
O to syn a lan  S u a v id d ; T ri-L u m a ; T rid e rm ; V ita d d  P lu «  O tữt 
O to se p til; T ri-L u m a ; Dertm.: S y n a ia r m ed C h in o fo n n ; Pin. 
C e tra x a l C om p ; Fr.: A n tib io -S y n a la r; Ger.: Je llin -N e o m y d n  
Gr.: M yco -S y n a la r; O to sp o n ; P iõ cto  S yn a la r-N ; P ro a o -S y n a la  
N ; S y n a la r Hong Kong: A p lo syn -C h  A p lo syn -N f; A p io syn  
O tic  F lu n o lo n e ; F lu o n id -N ; Fuso d ic+ ; Synaderm -N + ; S yn a la  
N ; S yn a lo n e -N t; S y n c o -C F N f; S y n e o lo n ã t; T ri-L u m a ; Hung. 
H u d n a r N ; India: A td e rm ; C e flo x -C F ; C ip ro b io tìc -FC ; C ip ro la r 
F : C ip ro la r-F C ; E -D e rm ; E c io -W o k a d jn e ; P lu a l-M ; F lu co c in -N  
F lu co d p ; F lu c o rt-C ; F lu co tt-M Z ; F lu co rt-N ; F Iu crem e-N M  
Fu n g ito p -F ; G e n ta co rt-F C ; G e n taco rt-M F ; G M F; L u d -N ; M ed ir 
o n ; M lco g e l F ; M irto p -F ; N azo -F; N eodp  F C ; 0 1 a m in -F ; Z o le-F 
Indon.: B ravo d e n n -N ; C in o g e n ta ; C in o lo n -N ; Fa so lo n ; F lu o  
co n -N ; G en o lo n : G e n ta so lo n ; K a ld n o l-N ; N eo sin o l; O d d em i-N  
R e ía q u in ; S in o b io ú k t; S y n a lte n ; Z u m ad erm -N t; ItaL: C o rtan  
est P lu s ; D o ricu m ; La u ro m ic in a ; Lo ca lyn -N e o m id n a ; Lo ca lyn  
L o c a ly n ; M ed o d erm  F ; N e ílu a n ; P ro c to ly n ; Malaysia-. F lu m i 
d n f ; T ri-L u m a ; Mex.: A c e n il: B e n tix ; C eto q u in a Y ; C o rtiíu n g  
N ; C o rtifu n g -Y ; C o rtilo n a  C om p uesta; D erm ato Fin : Fa rm aco rt 
Y C ; F lu cd n o l N ; F lu o  G r in t ; G yn o d in -V ; La sa la r-Y ; Lu zo lo n ; 
Y ; N eo d erm -F: N ysm oson s-V ; P ro m ib aso l-P lu st: S y n a la r c 
S y n a la r N ; S y n a la r N eo ; S y n a la r O ; S y n a la r O íta lm ic o t; T r i 
Lu m a : V a g itro l-V ; Y d e m i; Neth.: S yn a la n  Norw.: S y n a la r m et 
C h in o fo rm ; Philipp.: A c e tlo ; A p lo syn  C ; A p lo syn  N ; A p lo syn  
O tic ; N eo -Syn a lan  S y n a la r O tic : T ri-L u m a ; Pol.: F lu d n a r N 
Port.: S y n a la r N ; S y n a la r R e c ta l; Rus.: F lu d n a r N (<t>ayuHHa[ 
H ); N eO uan (H e ệ n yan ); S im e trid  (CHM CTpita); S.Afr.: C o rto  
d e rm -C t; S y n a la r C ; S y n a la r N ; Singapore. F lu n o lo n e ; Syn eo  
lo n a ; T ri-L u m a ; Spain: A b raso n e  R e a a l; A b ra so n e ; A ceo tc 
P lu s ; A ỉe rg ỉc a l; A rơ o d esm o l E x tra ; C e tra x a l p lu s; C rean o lo n a , 
F lo d e rm o l; M id ad n a ; O to m id rin ; S y n a la r N asa l: S y n a la r O tico : 
S y n a la r R e cta l; S y n a lo tic  u ltra m id n a  P lu s ; V in d se p til O tico  
Switz.: P ro a o -S y n a la r N ; S y n a la r N ; Thai.: F lu n o b a te -N ; F lu - 
n o lo n e ; F lu o -N eo ; F lu o c o rt-N ; F lu o n id -N f; G e n ta l-F ; S u p ra lan - 
N ; S y n a la r N ; T ri-L u m a ; UK. S y n a la r C ; S y n a la r N ; ukr. 
C e tra x a l P lu s (U n p axcaa  rim o c); F lu d n a r N (<bayiỉHHap N ). 
USA: T ri-L u m a ; Venez.: B ra to Q l c N eo m id n a ; N e o -S yn a la r c o r 
N eo m id n a ; T ri-L u m a .

Pborinocopoeiol Prepamlions
B P  2 0 1 4 : F lu o d n o lo n e  C re am : F lu o d n o lo n e  O in tm en t;
U S P  3 6 : F lu o d n o lo n e  A ce to n id e  C ream ; F lu o d n o lo n e  A ceto n ỉd e 
O ìn tm e n t; F lu o d n o lo n e  A ce to n id e  T o p ica l S o lu tio n ; N eom ydn 
S u lía te  and  F Iu o d n o lo n e  A ceto n id e  C ream .

FluodnonÌde IBAN, USAN, rtNNI 0
Fluodnolide; Fluocinolone Acetonide 21-Acetate; Flucx:ino- 
nid; Fluocinónida; Fluocinonidum; Fluosinonidi; NSC-101791;
®nyOL(MHOHMfl.
6a,9a-Difluoro-11 (3,21-dihydroxy-l6a,17a-isopropylidene- 
dioxypregna-1,4-diene-3^Ó-dloné 21 -acetate. 
^ ^ 2 6 7 = 4 9 4 5  

CAS r—356-12-7. .
ATC— C05AA11; D07AC08. \
ATC Vet — QC05AA11; Q007AC08.
UNII — 2W4A77YPAN. -

P h a rm o co p o e ia s . In  Br.. Chín.. Jpn, a n d  us.
B P  2 0 1 4 : (F lu o d n o n id e ). A  tv h ite  o r a lm o st w h ite , 
c ry s ta llin e  p o w d e r. P ra c t ic a ily  in so lu b le  in  w a te r ; s lig h tly  
so lu b le  in  d e h y đ ra te d  a lc o h o l a n d  in  c h lo ro lo rm . P ro te c t 
b o m  lig h t.
U S P  3 6 : (F lu o d n o n id e ). A  w h ite  to  c re a m -c o lo u re d . 
c ry s ta llin e  p o w d e r h a v in g  n o t m o re  th a n  a s lig h t o d o u r. 
P ra c t ic a lly  in so lu b le  in  w a te r ; s lig h tly  so lu b le  in  a lc o h o l, in  
m e th y l a lc o h o l, a n d  in  d io x a n ; s p a rin g ly  so lu b le  in  a ce to n e  
a n d  in  c h lo ro lo rm ; v e ry  s lig h tly  so lu b le  in  e th e r.

P ro / i7 ẹ

P lu o d n o n id e  is  a  c o rtic o s te ro id  u se d  to p ic a lly  ío r  its  
g lu c o c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 ) in  th e  tre a tm e n t o f 
v a rio u s  s k ln  d iso rd e rs . I t  is  u s u a lly  u se d  as a c re a m , g e l, 
lo tio n , o in tm e n t, o r sc a lp  a p p lic a tio n  c o n ta in in g  0 .0 5 % . A  
c re a m  c o n ta in in g  0 . 1 %  m a y  a lso  b e  a v a ila b le .

W h e n  a p p lie d  to p ic a lly , p a rtic u la r ly  to  la rg e  a re a s , w h e n  
th e  ỉk in  is  b ro k e n , o r u n d e t o c c lu s iv e  d re s s in g s , 
c o rtic o ste ro id s  m a y  b e  a b so rb e d  in  s u ffid e n t a m o u n ts to  
c a u se  sy s te m ic  e ữ e c ts  (p . 1 6 1 5 .3 ). T h e  e ữ e c ts o i  to p ic a l 
c o rtic o ste ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tio n s c o n c e m in g  th e  c o ư e c t u se  o f c o rtic o s te r-  
o id ỉ o n  th e  s k in , a n d  a ro u g h  g u id e  to  th e  d in ic a l p o te n d e s 
o f to p ic a l c o rtic o s te ro id s , se e  p . 1 5 9 9 .2 .

Preparations
Proprietary Preporotions (d e ta ils  a re  g iven  in  V o lu m e B )

Single-tngredient Preporotionì. Canad.: L id e m o l: L id e x ; Ly d e ư n ; 
T ia m o l; To p actin + ; T o p sy n t; Denm.: M eto syn ; Ger.: To p sym ; 
Gr.: Lam agram m ; L id e x ; Itaỉ.: F lu -2 1 ; T o p sy n ; Mex.: T o p syn ;

All cross-reíerences reíer to entries in Volume A

http://www


Fluocinolone Acetonide/Fluprednidene Acetate 1637

Norw.: M e to sy n ; Phũipp.: D erm ad ex; u d e m o l; L id e x ; Spain: 
N o vo ten  Switz.: T o p sym ; UK: M e to syn ; USA: L id e x ; V an o s.

MutH-ingradient Preparations. Ger.: Je Illp ro c t; Israel: C om ag is; 
Mex.: T o p sy n -Y ; Pkũipp.: U d e x N G N ; Spaùr. N o vo te r G en tam i- 
d n a ; Switz.: M yco lo g  N ; To p sym  p o ly v a le n c  UK: V lp so g al; 
Ukr.: C rem g en  (KpeM TCH).

Pharmocopoeiol Prepcrution*
B P  2 0 1 4 : F lu o d n o n id e  C re am ; P lu o á n o n id e  O in tm e n t 
Ũ S P  3 6 : F lu o d n o n id e  C re am ; F lu o d n o n id e  G e l; F lu o d n o n id e  
O in tm e n t; F lu o d n o n id e  T o p ica l S o lu tìo n .

Fluocortin Blltyl IBAN, USAN, riNNMI ®
Butil éster de là Auocortina; Butylìs RÚocortinas; Fluocortina, 
butil éster de la; Fluocortine Butyle; SH-K-203; ©nyoKOpTMH 
6 y i m  . , .. . ' ; . r '
BÚtyl 6a-fluoro-1.T p-hydroxy-16a-methyl-3,2ữ-dioxopregna-
1,4-dien-21-oate.
CtJrtÌSK>i=AA6.6
CAS — 33124-50-4 (duacortin); 41767-29-7 (ữuocortìn butyl). 
ATC — D07AB04. ■
ATC Vet —r QD07A804.
UNII —  6N70A9M 070. \

F Iu o c o rtin  b ù ty l is  a  c o rtic o s te ro id  th a t h a s b e e n  u se d  
to p ic a lly  fo r it s  g lu c o c o rtic o id  a c t ív ity  (p . 1 5 9 7 .1 ) ỉn  th e  
tre a tm e n t o ỉ v a rio u s  s k in  d iso rd e rs . I t  is  u s u a lly  u se d  a s a 
c re a m  o r o in tm e n t c o n ta in in g  0 .7 5 % . W h e n  a p p lie d  
to p ic a lly , p a rt ic u la r ly  to  la rg e  a re a s , w h e n  th e  sk iĐ  is  
b ro k e n , o r tin d e r o c d u s iv e  d re s s in g s , o r in tra n a s a lly , 
c o rtic o s te ro id s  m a y  b e  a b so ib e d  in  s u H d c n t a m o u n ts to  
c a u se  s y s te m ic  e íí^ c ts  (p . 1 6 1 5 .3 ). T h e  e ổ e cts o f to p ic a l 
c o rtic o s te ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a d o n s c o n c e m in g  th e  c o ư e c t u se  o f c o rtic o s te r-  
o id s o n  th e  s k in , a n d  a  ro u g h  g u id e  to  th e  d in ic a l p o te n tíe s  
o f to p ic a l c o rric o s te ro id s , see  p . 1 5 9 9 .2 .

F lu o c o rt in  b u ty l h a s  a lso  b e e n  u se d  ỉn  th e  fo n n  0 1 a  d ry  
p o w d e r n a s a l in h a la d o n  fo r th e  m an a g e m e n t o f aU e rg ic  
rh in it is .

Preparations
Propr ir t ar y  P re p ara tio n s (d e ta ils  a re  g ive n  in  V o lu m e B )

S ing le  in g red ien t P re p aro tio n s. ItaL: V a sp ic  Spain: V a sp it.

Pluocortolone IBAN, USAN, riNNI ®
FluocoTOlona; Fíciocortcilóinum; Ruokortolon; Pluokortolohi; 
6 a-FỊuQtQ: 16a-methỵỊ-1.-cíehydrocorTỊcosterone; SH-742;
0 /iyO K D p TO íioH .
-6a-F|dòrọ-ì:ip,2T-dihydroxy-16a-methylpregna-l,4-diene-
3 ,2 0 -d io rié .'
QỉH»F04=376.5 
Õ S — 152-97-6.
ATC —  C05AA08; D07AC05; H02AB03.
ATC Vet ý -  QCÓ5M08; QD07AC05;. QH02AB03. .
ÚNli —  Ộ5VXC1MH01

Fluocortolone Caproate ỊUSAN, riNNMi ®
càproatò cTe .Auocortblõna; Rtiocortolorta, caproato de; 
Fluocortolbnẽ, Caproate dè; Ruocortolone Hexanoate 
(BANM);, Ruocortbloni Caproaịr Ruokortolon Kaproat; 
Ruokortolon Kapronat; SH-770; ỌnyoKOprádOHa Kanpoaĩ. 
Ruocortolone 21-hexanoate.
C 2gH39FO s= 4 7 4 . 6

0 6 - 3 0 3 - 4 0 - 2 ,
A T C — C05AA08;D07AC05;H02AB03.
ATC Vet —  QCQ5AAQ8; QD07ACQ5; QH02ABQ3.
UNỊI —  9Ọ893P8Q61 ■ - • -  "/■

P h a rm a c o p o e ia s . In  Br.

B P  2 0 1 4 : (F lu o c o rto lo n e  H e x a n o a te ). A  w h ite  o r c re a m y - 
w h ite , o d o u rle ss  o r a lm o s t o d o u rle ss , c ry s ta llin e  p o w d e r. I t  
e x h ib its  p o ly m o rp h ism . P ra c t íc a lly  in so lu b le  ìn  w a te r a n d  in  
e th e i; v e ry  s lig h t ly  so lu b le  in  a lc o h o l a n d  in  m e th y l a lc o h o l; 
s lig h d y  s o lu b le  in  a ce to n e  a n d  in  d io x a n ; sp a rin g ly  so lu b le  
in  c h lo ro ỉo rm . P ro te c t fro m  lig h t.

Fluocortolone Pivalate ỊBANM, 4NNAAI ®
1 lịùom ạọ^na^pălatả ' dễ;. 'Ệìụocoitolbnẹ, Vpiválãte dẹ£
^Ẹẹoo^&Ị^TdtpetHylàcea^^-plụôaiỊụỉími, PiỲạlas;
' Rụbkõrtọlon Pivalat;. Pluóloirtolonìpivalaad^Rupkoítorònó' 
•ptyạlatas; PluokortotonpỊvàlatr Rùokortolon-pivaíát; Pỉvalato 
d e  Á ú o có rtò io n a ; © n ỹo K Ò p ro íio H a n n B a n a T .^ í.'

. Fluocortolone 21 -pivalate. .
Q7H37F05=4606-, * V. \ \
Ớ S  — 29205-06-9. ' , ■' 1 'V <■

Aĩt — C05AA08; D07AC0S; H02AB03. ■ V; ..
ÁTC Vet — QC05AA08; QD07AC05; QH02AB03:
ỤHH — 9J8AL6K50Q. ■

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii) .
P h . E u r . 8 :  (F Iu o c o rto lo n e  P iv a la te ). A  w h ite  o r a lm o st 
w h ỉte  c ry s ta llin e  p o w d e r. P ra c d c a lly  in so lu b le  in  w a te n  
s p a rin g ly  so lu b le  in  a lc o h o l' b e e ly  so lu b le  in  đ ic h lo ro -  
m e th a n e  a n d  in  d io x a n . P ro te c t fro m  lig h t.

P r o Ạ / e

F Iu o c o rto lo n e  a n d  its  e s te rs  a re  c o rtìc o s te ro id s  m a in ly  u se d  
to p ic a lly  fo r th e ữ  g lu c o c o rtíc o id  a a iv it y  (p . 1 5 9 7 .1 ) in  th e  
tre a tm e n t o f v a rio u s  s k in  d iso rd e rs . T h e y  a re  u s u a lly  u se d  as 
a  c re a m  o r o in tm e n t' c o n c e n tra tìo n s  u s u a lly  u se d  a re  0 .2 5  %  
o f th e  c a p ro a te  w ith  0 .2 5 %  o f e ith e r th e  fre e  a lc o h o l o r 
p iv a la te  e s te r. T h e  p iv a la te  a n d  c a p ro a te  e ste rs  h a v e  a lso  
b e e n  u se d  to g e th e r in  o in tm e n ts  o r su p p o sito rie s  ỉo r  th e  
tre a tm e n t o í a n o re c ta ỉ d iso rd e rs .

W h e n  a p p iie d  to p ic a lly , p a rt íc u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c d u s iv e  d re s s in g s , 
c o rtic o s te ro id s  m a y  b e  a b so rb e d  in  s u ffid e n t a m o u n ts to  
c a u se  sy s te m ic  e ữ e c ts  (p . 1 6 1 5 .3 ). T h e  e d e c ts o { to p ic a l 
c o rtìc o s te ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tío n s c o n c e m in g  th e  c o rre c t u se  o ỉ c o rtic o s te r-  
o id s o n  th e  s k in , a n d  a  ro u g h  g u id e  tọ  th e  d in ic a l p o te n tíe s  
o f to p ic a l c o rtíc o s te ro id s , see  p . 1 5 9 9 .2 .

F lu o c o rto lo n e  fre e  a lc o h o l is  so m e tím e s g iv e n  o ra lly  fo r 
its  sy s te m ic  e ữ e c ts in  c o n d ỉd o n s fo r w h ic h  c o rtíc o s te ro id s  
a re  in d ic a te d  (p . 1 5 9 7 .3 ), in  u s u a l d o ses o f 5 to  1 00  m g d a ily .

Preparatíons
P ro p rie ta ry  Pre pa r gBons (d e ta ils  a re  g ive n  in  V o lu m e B )

Sng la-ing rad M nt P reporaH ons. Arg.: U ltra c u r S ; Austria: u ltra -  
la n ; u ỉtra la n ; Ger.: u ltra la n ; Gr.: Im ip ro m t; U ltra la n u m : Hong 
Koitg: u ltra la n ; Israel: U ltra la n ; ItaL: u ltra la n : u ltra la n ; Phỉ- 
lipp.: u lt r a la n t ; Spaitr. u ltra la n  M ; Turk.: U ltra la n ; U ltra la n ; 
UK: U ltra la n u m  P la in .

M ub i-ing reclien t Prepo roH ons. Arg.: U ltra p ro c t AustraL:
U ltra p ro ct+ ; Austrìa: D o lo p ro ct; P iliso n ; Belg.: D o lo p ro cc 
U ltra p ro c t; Braz.: u ltra p ro c t; Qtile: u ltra p ro c t; Dertm.: D o lo- 
p ro cc  D o lo p ro a ; Pin.: N eo p ro ct; Fr.: U ltra la n t; U ltra p ro c c  
Ger.: D o lo p ro ct; Gr.: D o lo p ro a ; Hong Kong: u ltra p ro c t N ; 
Hung.: D o lo p ro ct; Indon.: u ltra p ro c t N ; u lt ia p ro ã t ; h i.:  
U ltră p ro c t; ItaL: D o lo p ro cc  U ltra p ro c t; Mcx.: u ltra p ro c t; NZ: 
D o lo p ro ct; U ltra p n x x  pkữipp.: D o lo p ro ct; U ltia p ro c t; PorL: 
U ltra p ro ct* RŨs.: D o lo p rõ kt (Ã an o n p o cr); U ltra p ro a
(yn b Tp an p o n ); Spmrr. D o lo p ro ct; SwetL: D o lo p ro ct; That:  
S ch e n p ro ct N ; Turk.: D o lo p ro ct; U ltra la n  C rin a le ; u ltra p ro c t; 
UK: u ltra p ro c t; ukr.: D o lop roct (ílo n o n p o rr); u ltrã p io c t 
(Y a iT p a n p o rr).

Pho rm o co p oe id  P icp a ra tio n s
B P  2 0 1 4 : F lu o co rto io n e  C re am .

FỊuorometholone ÍBAN, riNNỊ ®
R u o to m é th o lb n e ;'; F ltis ró m e th o lo n u m ;?'F lu ó ro m e to lo n ; 
P lu o ro m e to lo n a ; F fu o ro rn é to lo n i; © nyopoM etonoH . 
9 ơ -F lu o ró -n Ị3 ,V 7 a -d ih y d tb x y -6 a -m e th y fp fe g n a - I;4 -d ie n e - ' 
3 ^ 0 -d io n e .. -
C n H 2 9 F0 4= 3 7 6 5 ;
CÃS —.426-13-1- '
ÁTC — CQSAA06; D07AB06; S01BA07.
ATC Vet 4  QC05AA06; QD07AB06; QD07XB04; QD10AA01; 
OS01BA07; Q501CBỒ5. ' ' ■ ■■ ■
UNII — SV0CSG527L ;

P h a rm a c o p o e ia s . In  Br.. Jpn, a n d  us.
B P  2 0 1 4 : (F lu o ro m e th o lo n e ). A  w h ite  to  y e llo v v ish  w h ite , 
c ry s ta llin e  p o w d e r. P ra c d c a lly  in s o lu b le  in  vva te n  s lig h tly  
so lu b le  in  d e h y d ra te d  a lc o h o l a n d  in  e th e r.
U S P  3 6 : (F lu o ro m e th o lo n e ). A  w h ite  to  y e U o w ish -w h ite , 
o d o u rie ss , a y s ta llin e  p o w d e r. P ra c t ic a lly  in so lu b le  in  w a te n  
so lu b le  1 in  2 0 0  o f a lc o h o l a n d  1 in  2 2 0 0  o ỉ c h lo ro ỉo rm ; v e ry  
s lig h d y  so lu b le  in  e th e r. S to re  in  a irtíg h t c o n ta in e rs . P ro te a  
h o m  líg h t.

Fluorometholone Acetate
ỊBANM, USAN, rlNNMI <s>

-n i vet -i.
■U N ir^■■9I50C 3Ọ O K -"í,4;'-V^ ;->■ l: : -  '

Phannacopoeias. In us.
U S P  3 6 : (F lu o ro m e th o Io n e  A c e ta te ).

Profi7e
P lu o ro m e th o lo n e  is  a  c o rtíc o s te ro id  u se d  fo r its  g lu co c o m - 
c o id  a c d v ity  (p . 1 5 9 7 .1 ), u s u a lly  a s e y e  d ro p s c o n ta in in g
0 . 1 % , in  th e  tre a tm e n t o f a lle rg ic  a n d  in ỉla m m a to ry  
c o n d itìo n s o f th e  e y e . F lu o ro m e th o lo n e  a ce ta te  is  u se d  
s ú rú la riy .

F lu o ro m e th o lo n e  is  a lso  u se d  to p ic a lly  in  th e  tre a tm e n t 
o f v a rio u s  s k in  d is o id e rs .

P ro lo n g e d  u se  o f o p h th a lm ic  p re p a ra tío n s  c o n ta in in g  
c o rtìco ste ro id s  h a s  c au se d  ra ise d  in tra - o c u la r p re ssu re  a n d  
re d u ce d  v is u a l tu n c tìo n . V V h en  a p p lie d  to p ic a ily , p a rtíc u -  
la r ly  to  la rg e  a re a s , w h e n  th e  s k in  is  b ro k e n . o r u n d e r 
o c c lu s iv e  d re s s in g s , c o rtìc o s te ro id s  m a y  b e  a b so rb e d  in  
s u ỉB d e n t a m o u n ts to  cau se  sy s te m ic  e ííe c ts  (p . 1 6 1 5 .3 ). T h e  
e ữ e c ts o f to p ic a l c o rtìc o s te ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  
p . 1 6 1 7 .3 . F o r re c o m m e n d a tío n s c o n c e m in g  th e  c o r re a  u se  
o f c o rtíco ste ro id s  o n  th e  s k in , se e  p . 1 5 9 9 .2 .

Preparatíons
P ro p rỉe ta ry  Prepa raKons (d e ta ils  a re  g ive n  in  V o lu m e B )

S in g le-in g rad ie iứ  Praporotions. Arg.: F la re x ; F M L ; AustraL: F la r-  
e x ; F lu cõ n ; F M L ; Bdg.: P lu a co rẽ  F lu c o n ; F M L ; Braz.: P lo ra te ; 
F lu m e x ; F lu tìn o b  CamuL: P la rẹ x ; F M L ' Chile. A íla re x ; F Iu fo rte ; 
F lu m e to l N ; China: P la re x  (® > ff); F lu m e th o Io n  {W.5kM); FM L 
(3C1S.&); Cz.: E K lu m id e x ; P la re x ; P lu c o n ; F lu o ro p o s; Dermu: 
F lu ro lo n ; Pin.: F M L ; Fr.: F lu c o n ; Ger.: E H lu m id e x ; F lu o ro - 
O p h ta l+ ; Ftu o ro p o s; Gr.: P a c o d n e rin ; F lo ra te ; P lu co n ; F lu ã -  
n a m ; F M L; T a lira x ; T o scaco rt; Hong Kang-. F la re x ; F lu c o n t; F lu - 
m eth o lo n ; F M L ; Hung.: E ỈB u m id e x ; F la re x f; F lu co n ; Indũc. F - 
Lo n e ; F la re x ; F lo m e x ; F lo m o n ; F lo sefc F lu riso n e ; F M L ; F M L ; 
M e p -F lu ro n ; Indon.: F lu m e th o lo n ; O cu íla m ; IrL: ỈM U  Israel: 
F la re x ; FM I»- ItaL: F la re x ' F lu a to n ; F Iu m eto b  Malaysia: F la re x ; 
F M L ; Mex.: F la re x ; F lu fo ite ; F lu m e to l N F : Neth.: F M L ; NZ: F lu -  
co n ; FM L; Phữipp.: F la re x ; P lu lo n ; F M L ; PoL: F la re x ; P lu co n ; 
Port: F lu ro p ; F M t; Rus.: P la re x  (<t>napexc); SA.fr.: F lu c o n ; 
F M L ; Singapore: F M L ; Spain: F M L ; Iso p to  F lu c o n ; Switz.: F M L ; 
T hai:  F la re x ; F lu  O p h ; F lu co n ; F M L ; Turk.: F la re x ; P lu o ro p o s; 
FM JU  UK: FM 1 ; USA: E& one; F la re x ; F M L ; Venez.: A fla re x ; F lu -  
m eto L

M uh í-ing ied ien t P ra p a ra lio n s. Arg.: D e lisa n ; E fe m o lin a ; FM L 
N eo ; La rs ỉm a l; N e sb ile r; Belg.: In ỉe a o H a m t; Braz.: F lu m e x  N ; 
CaruuL: FM L N e o f; Chìna: In ỉe cto S a m  ( f l$ 3 F ) ; Ger.: C ib a- 
fla m f; E íe m o lin t; Gr.: E te m o lin e ; F lu o ro c o rt FM L N eo ; H elpo- 
m etíL' In d o -C o rt; L u z in ; Hong Kong: E íe m o lỉn e ; India: F lo m ex 
N ; F M L  N eo: F M L -T ; L T -C in ; N u to b -F : O b ra -F ; IrL: F M L  N eo+ ; 
ItaL: E íe m o lin e ; F lu m e d d in a t; F lu m e z in a ; G e n ta c o rtt; Mex.: 
F lu fo rte  N ; F lu o ro m e til- Phũipp.: E íe m o lin e ; In fe c to fla m ; Port : 
F M L  N eo; SA fr.:  E íe m o lin e ; F M L  N eo ; Singapore: E te m o lin e ; 
In ỉe cto B a m ; Spain: B e x ic o rt ilt : C o rtisd in  U re a t: F lu g e n f; 
F lu o rv a s ; Swttz.: E íe m o lin c  F M L  N eo ; In íe a o íla m t ; Thai.: E ỉe -  
m o lin e ; F M I N eo ; In íe a o H a m ị; Turk.: E fe m o lỉn é : H u m e to lt; 
USA: F M L -S f.

Pbcrm ocopoeio l P rep ara tio n s
B P  2 0 1 4 : F ỉu o ro m e th o lo n e  E y e  D ro p s;
U S P  3 6 : p lu o ro m eth o lo n e  C ream ; P lu o ro m eth o lo n e  O p h th a lm ic  
S u sp en sio a ’ N eo m yd n  S u lía te  an d  F lu o ro m eth o lo n e  O in tm e n t; 
To b ram yd n  an d  F lu o ro m e th o lo n e  A ce ta te  O p h th a lm ic Susp en- 
s io n .

Fluprednidene Acetate ỊBANM, riNNMỊ ®
Ạceãto dè ffuprẹdnideno; Fluprẹdnídène, Acétate de; 
Ruprednidehị ẤẹeỊab Fluprednidenò, acetato de; Flupred- 
nylidene 21-Acetate; ©nynpeflHnfleHa AụeTaT. 
9a-Fluorọ-1Ị3,17a,21-trihydroxy-16-methylenepregna-1,4- 
diene-ỉ,2 0 -dlone 2 T-acetate.
C 24H29FO s= 4 3 2 5
C4S — 2193-87-5 (Auprednidene); 1255-35-2 (tìuprednidene  
acetate).
ATC — D07AB07. . ........
,ẠTC Ỵ e t ,7 -  QDỌ 7ẠBỌ 7. J
Ùm GE65CỊỳ5ộỹẾ.! X  -

ProỊile
F lu p re d n id e n e  a ce ta te  is  a  c o rtic o s te ro id  u se d  to p ic a lly  fo r 
it s  g lu c o c o rtic o id  a c d v ity  (p . 1 5 9 7 .1 ) in  th e  tre a tm e n t o f 
v a rio u s  s k in  d iso rd e rs . I t  is  u s u a lly  u se d  a s  a  0 .1  %  c re a m , o r 
a s a n  o in tm e n t c o n ta in in g  0 .0 5 %  o r 0 .1 % .

W h e n  a p p lie d  to p ic a lly , p a rt ic u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c c lu s iv e  d re s s in g s , 
c o rtỉc o s te ro id s  m a y  b e  ab so rb e d  in  s u ỉS d e n t a m o u n ts to  
c a u se  sy ste m ic  e ỉỉe c ts  (p . 1 6 1 5 .3 ). T h e  e h e c ts  o f to p ic a l 
c o rtic o s te ro id s  o n  th e  s k in  a re  d e sa ib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tio n s c o n c e m ỉn g  th e  c o rre c t u se  o f c o rtic o s te r-  
o id s  o n  th e  s k in , a n d  a  ro u g h  g u id e  to  th e  d ỉn ic a ỉ p o te n d e s  
o f to p ic a l c o itỉc o s te ro id s , se e  p . 1 5 9 9 .2 .

P o rp h y ria . T h e  D ru g  D a ta b a se  ỉo r  A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y ria  C e n ư e  (N A P O S ) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a s s ih e s  Q u p re d n id e n e  a s

The Symbol t  denotes a preparation no longer actively marketed The Symbol <s> denotes a substance whose use may be restricted in certain sports (see p. viii)
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n o t p ỡ ĩp h y rín o g e n ỉc  ỉt  m a y  b e u sed  a s a  d ru g  o ỉ ũ rs t 
c h o ic e  a n d  n o  p re c a u n o n s a re  n e e d e d . 1

1. The Drug Database ÍOT Acute Porphyria. Availabỉe at: http://www. 
drugs-porptiyria.org (accessed 17/10/11)

Preparotions
Proprâtary Preporations (d e ta ỉls  a re  g ỉve n  ỉn  V o ỉu m e B )

SinQl̂ nQrednnt PrBpQíohont. Austrùc  D eco d enn ; Btlg.: D eco- 
d e rm ; Ger.: D e co d e iĩn ; Indoru: D ecod erm .

Mubi-mgradient Preparotioni. Austrùr. D ecoderm  C om p o átu m ; 
D ecod enn  tr iv a le n tt: V o b ad erm ; Beíg.: D ecoderm  C om posi- 
m m f; Ger.: C a n d io -H e im a l P lu s ; C rin o h e rm a i (em ; D ecoderm  
C om p ; D ecoderm  t r i; Sa li-D eco d erm ; V o baderm ; Gr.: A n tim y- 
c o tìc  C atrig eL' C o m b i; C o n azo t D ecoderm  T riv a le n te -N ; D om y- 
c o tin ; Ed m u d o ; E xp e c te in ; F e m in e lla ; F in ic o rt; F le n a zo le ; F lu - 
m ico m p le x; F lu n lp ro b  F lu n o v o n ; Fo sem ylc; Fu m ico n ; IA e rit; 
M ico A u p ; M ỉco g en ; M lĐ e rt; M ilíc n  O xig o n ; P an d en n ; P an m yk ; 
S a rm e l' V e rd a l; Indtm.: D ecoderm  3 ; G e n ta c o rtin t; ItaL: D eco- 
d er M ic o ílu ; Switz.: D ecoderm  b iv a le n t: UK: A co rv io  P lu s .

Fluticasone ÍBAN, riNNỊ <g>
Fluticasor>a;.FIuticasonum; d>ny™Ka30H.
5-{Fluorométtíỳl) 6a,9-difluòro-11.0,1 7-dịhydroxy-16a- 
methyl-3-oxoanđrosta-1,4-diene-17P-carbothioate. 
C22H;7F30<S=4dd5  
CAS — 90566-53-3. :
ATC — D07AC17; R01AD08; R03BA05,
ATC Ver —  QD07AŨ7; QR01AD08; QR03BA05.
UNII — CUT2W21N7U:

Flutkasone Furoate ỊBANM. USAN. riNNi 0  
Fluticasonum Furòas; Furoate de Fluticasone; Furoáto de 
íluticasona; GVV-685698X; <D/iyTMKa30H (Dypoaĩ. 
6a,9-Difluoro-17-f[(fluoromethyl)sulfanyl]carbonyl}-11 |3- 
hydroxy-16a-methyl-3-oxoandrosta-1,4<iién-17a-yl furan-2- 
carboxylate.
C27Hj9F306S=538.6 
CÃ5 — 397864-44-7.
ATC —  D07AC17; R01ẠD08; R01AD12; R03BA05.
ATC Vet —  QD07ACỨ; QR01AD08; QR01AD12; QR03BA0S. 
UIỊịll - r  JS86977WNV. , ' .

Flufkasone Propionate ỊBANM, USAN, HNNMÌ ®
CQ-18781; Flutịcasona, propionato.de; Fluticasone, piropỊon- 
ate de; Fluticasoni Proptonas; Fluticasonpropionat;:Flutika- 
sonipropionaatti; Flutikasonpropìonat; Flutikason-propfc)nát; 
F!útikazon Propiyonat Flutikazono propionatas; Pròplonato 
de Auticasona; ®ẬyTMKa30Ha nporiMỌHaT.
S-Fluoromethyl. 6a,9a-difluoro-11 3,17a-dihydróxy-16a- 
methyl-3-oxòandro5ta-1,4-diene-173-carbothioate 17- 
propionate. . ■ ■ - 
Ca H3,F3O5S=5Ọ0.6.
CAS — 80474-14-2. '
ATC — D07AC17;R01AD08; R038A05.
ATCVet —  ÓD07AƠ7; QRO1AD08; QR03BA05.
UN1I — O2GMZ0ư5W: - -

P b a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  us.
P h . E u r . 8 ;  (F lu tic a s o n e  P ro p io n a te ). A  w h ite  o r a lm o st 
w h itc  p o w d c r. P ra c t ic a lly  in s o lu b le  in  w a tc r ; s lig h tly  so lu b le  
in  a ỉc o h o l; s p a rin g ly  so lu b le  in  d ic h lo ro m e th a n e . P ro te a  
ỉro m  lig h t.
U S P  3 6 : (F lu tic a s o n e  P ro p io n a te ). M ic ro n is e d .ílu tic a s o n e  
p ro p io n a te  is  a  fin e  v y h ite  p o w d e r. S to re  in  a irtig h t 
c o n ta in e rs  a t a  te m p e ra tu re  n o t e xc e e d in g  3 0  d e g re e s . 
P ro te c t fro m  lig h t

Uses and Administration
H u tíc a s o n e  is  a  c o rtic o s te ro id  v v ith  m a in ly  g lu c o c o rtic o id  
a c t iv ity  (p . 1 5 9 7 .1 ). I t  is  g iv e n  as th e  p ro p io n a te  o r ỉu ro a te  
e s te r; th e  la tte r is  re p o rte d  to  h a v e  e n h a n ce d  a ffin ity  fo r th e  
g lu c o c o rtic o id  re c e p to r. F lu tic a s o n e  is  sta te d  to  e x e rt a 
to p ic a l e ữ e c t o n  th e  lu n g s v v ith o u t s ig n ih c a n t sy ste m ic  
e ổ e cts a t u su a l d o se s, d u e  to  it s  lo w  sy ste m ic  b io a v a ila b ility  
(b u t se e  A đ re n a l S u p p re ss io n , p . 1 6 3 9 .1 ).

P lu tic a so n e  p ro p io n a te  is  u se d  b y  p o vvd e r o r a e ro so l 
in h a la tio n  fo r th e  p ro p h y la x is  o f a s th m a  (b e lo w ). T y p ic a l 
in it ỉa l d o ses in th e  U K  ra n g e  b o m  lO O m icro g ram s tw ic e  
d a ily  in  m ild  a sth m a  u p  to  5 0 0  m ic ro g ra m s tv v ice  d a ily  Ú I 
se v e re  a sth m a , a d ịu ste d  a cc o rd in g  to  re sp o n se ; so m e  
p a tie n ts  m ay  b e n e ũ t b o m  d o ses u p  to  Im g  tw ic e  d a ily  
u n d e r sp e ó a lis t s u p e rv is io n . T h e  d ru g  m a y  a lso  b e  g iv e n  v ía  
a  n e b u lis e r in se v e re  c h ro n ic  a s th m a . U su a l d o ses a re  0 .5  to  
2  m g  tw ic e  d a ily . In  th e  U S A , d o se s b y  p o w d e r in h a la tio n  
a re  s im ila r to  th o se  in  th e  U K . T h e  a e ro so l in h a la tio n  
ỉo n n u la tio n s  c o n ta in  5 0 , 1 2 5 , o r 2 5 0  m ic ro g ra m s oi 
ũ u tic a so n e  p ro p io n a te  in  e a ch  m e te re d  sp ra y , w h ic h  
d e liv e is  4 4 , 1 1 0 , o r 2 2 0 m ic ro g ra m s , re s p e c tiv e ly  b o m  th e  
a c tu a to r. D o se s a re  th e re ío re  e xp re sse d  in  th e se  u n its ;

d o sag e ra n g e s ừ o m  8 8  m ic ro g ra n ư  tvT Ĩce  d a ily  to  8 8 0  m ic r-  
o g ram s m ic e  d a ily , d e p e n d in g  o n  p re v io u s  th e ra p y .

P lu tic a so n e  h iro a te  is  a lso  g iv e n  b y  d ry  p o w d e r 
in h a la tio n  in  a sth m a  p ro p h y la x ís ; ỉt  is  a v a ila b le  in  
c o m b in a tio n  in h a le rs  th a t a lso  c o n ta in  v ila n te ro l tr iỉe n a ta te  
(p . 1 2 3 9 .3 ). T h e  d o se  o f A u tic a so n e  íu ro a te  m a y  b e 
e xp re sse d  a s th e  a m o u n t in  e a ch  a v a ila b le  d o se (lO O m ic r- 
o g ra m s) o r a s th e  d e liv e re d  d o se le a v in g  th e  m o u th p ie c e  
(9 2 m ic ro g ra m ỉ). A  d e liv e re d  d o se  o f 9 2  m ic ro g ra m s is  
in h a le d  o n ce  d a ily ; t h iỉ m a y  b e  in c re a se d  to  1 8 4  m ic ro g ra m s 
o n ce  d a ily  i f  n e c e ssa ry .

F lu tic a s o n e  is  u se d , u s u a lly  w dth  a  lo n g -a c tin g  b e  ta  2 

a g o n is t, ỈOT th e  ư e a tm e n t o f chronic obstructive 
pulmonary disease (b e lo w ). F lu tic a s o n e  p ro p io n a te  is  
g iv e n  a s a p o w d e r o r a e ro so l in h a la tio n  ỉn  d o ses o f 
5 00  m ic ro g ra m s tv v ice  d a ily . F lu tíc a s o n e  h iro a te  is  g iv e n  b y  
d ry  p o w d e r in h a la tio n  in  a d e liv e re d  d ose o f 9 2  m iCTO gram s 
o n ce  d a ily .

F lu tìc a s o n e  is  a d m in is te re d  b y  n a sa l sp ra y  in  th e  
p ro p h y la x iỉ an d  ư e a tm e n t o f a lle r g ic  r h ỉn ỉt is  (p . 1 6 3 9 .1 ). 
T h e  u su a l do se o f tlu tic a so n e  p ro p io n a te  is  lO O m icro g ram s 
in to  e a ch  n o s tr il o n ce  d a ily , in c re a se d  u  n e c e ssa ry  to  
lO O m icro g ram s in to  e a ch  n o s tr il tw ic e  d a ily . A  m a in - 
te n a n c e  d ose o í 50  m ic ro g ra m s in  e ach  n o s tr il o n ce  d a ily  
m ay  b e  e ííe c t iv e . P lu tic a so n e  íu ro a te  ứ  a lso  u sed  in  th e  
m an ag e m e n t oí a lle rg ic  rh in it is , a n d  is  g iv e n  in  a s ta rtin g  
d ose o l 5 5 m ic ro g ra m s in to  e a ch  n o s tr il o n ce  d a ily . W h e n  
th e  m a x im u m  b e n e íit h a s b een  a c h ie v e d  a n d  sym p to m s 
c o n ư o lle d , th e  d ose sh o u ld  b e re d u ce d  to  th e  m in im u m  
e h e a iv e  d o se ; 2 7 .5  m ic ro g ra m s in to  e a ch  n o s tr il o n ce  d a ily  
m ay  b e  s u ỉh d e n t to  m a in ta in  c o n ư o l o ỉ sym p to m s.

F Iu tìc a s o n e  p ro p io n a te  d ro p s a re  u sed  in  th e  ư e a tm e n t o ỉ 
n a s a l p o ly p s . 2 0 0  m ic ro g ra m s sh o u ld  b e in s tille d  in to  e ach  
n o s tr íl o n ce  o r tv v ice  d a ily  fo r a t le a s t 4  to  6  w e e k s .

H u tic a s o n e  p ro p io n a te  is  a p p lie d  to p ic a lly  in  th e  
ư e a tm e n t o f v a rio u s  s k in  d is o r d e r s . C re a m s a n d  
o ín tm e n ts  c o n ta in in g  0 .0 5 %  an d  0 .0 0 5 % , re s p e c tiv e ly  a re  
a v a ila b le . F o r re c o m m e n d a tio n s c o n c e m in g  th e  c o r re a  u se  
o f c o rtico ste ro id s  o n  th e  s k in , see  p . 1 5 9 9 .2 .

F o r do ses u sed  in  c h ild re n , see  b e lo w .

A d m im stra tio n  in  c h ild re n . P lu tic a so n e  p ro p io n a te  is  u sed  
b y  p o w d e r o r a e ro so l in h a la tlo n  ỉo r  th e  p ro p h y la x is  o f 
a s th m a  in  c h ild re n . T h e  ty p ic a l in it ia l d ose in  th e  UK ío r  
d iild re n  aged 4  to  16 y e a rs  o ld  is  50  to  lO O m icro g ram s 
tw ic e  d a ỉly , in c re a se d  to  2 0 0  m ic ro g ra m s tw ic e  d a ily  if  
n e c e ssa ry . T h e  d ru g  m a y  a lso  b e g iv e n  v ía  a  n e b u lis e r ỉn  
th e  m an ag em en t o ỉ a c u te  e xa c e rb a tio n s  o f a sth m a  in  c h il-  
d re n ; th o se  aged 4  to  16  y e a rs  m a y  b e g iv e n  1 m g n v ic e  
d a ily . In  th e  U S A , d o ses b y  p o vvd e r ín h a la tio n  a re  s im ila r 
to  th o se  in  th e  U K , a t 5 0  to  100  m iơ o g ra m s tv v ice  d a ily  in  
c h ild re n  aged ừ o m  4  to  11 y e a rs  o ld . T h e  a e ro so l in h a la -  
tio n  ío rm u la tío n  lic e n se d  ỉo r  u se  in  c h ild re n  c o n ta in s  
5 0  m ic ro g ra m s o f Q u tica so n e  p ro p io n a te  in  e a ch  m e te re d  
sp ra y , v v h ic h  d e liv e rs  4 4  m ic ro g ra m s b o m  th e  a c tu a to r. 
D o ses a re  th e re ío re  e xp re sse d  in  m u ltip le s  o f th is  a m o u n t 
an d  c h ild re n  aged 4  to  11 y e a rs  a re  g iv e n  8 8 m icro g ra m s 
tw ic e  d a ily .

F lu tic a s o n e  is  a d m in iste re d  b y  n a sa l sp ra y  in  th e  
p ro p h y la x is  an d  tre a tm e n t o f a líe r g ic  r h in it is . F o r c h ild re n  
aged  4  to  11 y e a n  o ld , th e  u su a l dose oi ílu tíc a s o n e  
p ro p io n a te  is  5 0 m ic ro g ra m s in to  e a ch  n o s tr il o n ce  d a ily , 
in cre a se d  n e c e ssa ry  to  5 0  m ic ro g ra m s in to  e a ch  n o s tr il 
tw ic e  d a ily . F lu tic a s o n e  h iro a te  is  a lỉo  u se d  in  th e  
m an ag e m e n t o f a lle rg ic  rh in ỉt is . C h ild re n  aged  2  to  11 
y e a rs m ay  b e sta rte d  o n  2 7 .5  m ic ro g ra m s in to  e a ch  n o s tr il 
o n ce  d a ily , w h ic h  m a y  b e  in c re a s e d  to  55  m ic ro g ra m s in to  
e ach  n o s tr il o n ce  d a ily  ư  n e c e ssa ry  to  c o n tro l sy m p to m s. 
T h e  d o se m ay  th e n  b e  re d u c e d  to  2 7 .5  m ic ro g ra m s in to  e a ch  
n o s tr il o n ce  d a ily  to  m a in ta in  c o n ơ o l.

O ld e r c h ild re n  a n d  a d o le sce n ts m a y  b e g iv e n  a d u lt d o ses 
fo r a sth m a  an d  rh in ỉt is  (se e  a b o v e ).

In  th e  tre a tm e n t o f n a s a l p o ly p s , ũ u tic a so n e  p ro p io n a te  
m ay  b e g iv e n  to  c h ild re n  aged  16 y e a rs  a n d  o ld e r u s in g  a d u lt 
do ses (sẽ e  a b o v e ).

A s ih m a . C o rtic o s te ro id ỉ a n d  b e ta 2-a d re n o ce p to r a g o n ists 
fo rm  th e  co m e rsto n e  o ỉ th e  m an ag e m e n t o f a sth m a  (se e  
p . 1 6 0 0 .3 ).

So m e re íe re n c e s  to  th e  u se  o f Q u tica so n e  p ro p io n a te  fo r 
a sth m a  a re  g iv e n  b e lo w ,1'u  in d u d in g  o n e  to  a  s tu d y  
in d ic a tin g  th a t in c re a s in g  th e  d o se o í in h a ie d  A u tic a so n e  d id  
n o t p ro d u ce  in c re a se d  b e n e ũ t. 1

1. Boc J, tí ai. Hỉgh-dose inhaled sieroids ùì asthmatics: moderate eíScacy 
gaỉn and suppressỉon of tbe hypotfaalamlC’pỉtuitary«adrenal (HPA) i m  
Eut RapirJ 1994; 7 :2Ỉ79-M .

2. Jarvỉ$ B, Fauỉds D. lnhaled Qutícaỉone propỉonate: a rrview (rf Ỉỉs 
therapeutíc eỉBcaqp at dosages <  500micrograins/day ỉn aduỉts and 
adoỉescents with mBd to moderate asthma. Dtuịs 1999; 57:769-803.

3. Bisgaard H. tì a l The eSea af ỉnhaỉed Qutícascne propỉonate in the 
treatment of young asthmatìc chỉỉdren: a dose compâiisoD study. Am J 
RapirO ừ Cort Mai 1999; 160:126-31.

4. ZuWallack R, tí ai. Long-tenn ríBcacy and saỉety oỉ Qutỉcasone 
propionate powder adminiỉKred once or tvrỉce daỉỉy vỉa inhaỉer to 
patỉents wỉth rooderate asthma. Chat 2000; 118: 303-312.

5. Hoit S.etaL  Dose-response reỉatỉon of inhaled Hutỉcasone propionate ỉn 
adoiescenu and adults with asthma: meta*anaJysis. BMJ2001; 323:253-
6.

6. Pnrucker MB, tí ứ . Inhaled Autỉcasone propỉonate hy dỉskuỉ ỉn the 
treatment of asthma: a companson ai the efficaqf 0i  the same nomỉnai 
dose gỉ ven eỉther once or twỉce a day. Chat 2003; 124: 1584-93.

7. Masoh M, t í  ai. ciinỉcaỉ dose-response relatíonshlp oỉ ũutỉcasone 
propionate in aduỉts wỉth asửuna. Thorax 2004; 59:16-20.

8. Masolỉ M, tí aỉ. Systematỉc review ot the dose-response reỉatíon oi 
ỉnhaled ỉlutỉcasone propionate. Anh Dừ Qiũẩ 2004; 89: 902-7.

9. Lasserson TJ, tí ai. Rutỉcasone versus ‘extraBne' HFA-bedomethasone 
dipropỉODate for chronic asthma in adults and chỉỉdren. Avaỉỉable ỉn The 
Cochnne Oatabase oí Systematỉc Revỉevvs; ỉssue 2. Chỉichesten John 
WUey; 2006 (accessed 11/03/10).

10. GullbeR TW, tí aL Long-tenn inhaỉed cortícosterotds ỉn pmchool 
chiỉđren at hỉgh risk ỉor asthma. N Engl J  Mtd 2006; 354:1983-97.

11. Adams N. tí aL Plntỉcasone vemiỉ hedotnethasone or budesonỉde for 
chronic asthma ỉn aduỉts and dìỉldren. Avaỉlable in The Cochnne 
Database oỉ Systematỉc Review$; Issue 4. Chichester John VViley; 2007 
(accessed 22/08/08).

12. Adams NP. ữ  aL Fỉutỉca$one versus pỉacebo íor chronic asthma in aduỉts 
and children. Avaỉlable ỉn The Codưane Database of Systcmadc 
Eeviews; Issue 4. Chỉchester John Wiley; 2008 (aocessed 11/03/10).

13. Adams Pí?, tí  ai. Fludcasone at dỉííerent doses for chranỉc asthma in 
adultỉ and chiỉdren. Avaỉlable ỉn The Cochrane Database oỉ Systematic 
Revievv^ Issue 4. Chỉchesten John WUey; 2008 (accessed 11/03/10).

14. McKeage K. Keam SJ. Saỉmeteroỉ/Autỉcasone propỉonate: a revlew oi its 
use in asthma. Druýs 2009; 69: 1799-1828.

C h ro n ic  o b s tru c tiv e  p u lm o n a ry  d is e a s e . In h a le d  c o rtico s- 
te ro id s  m ay  b e u se d  in  c h ro n ic  o b stru c tiv e  p u lm o n a ry  d is- 
ease  (se e  p . 1 6 0 3 .1 ).

R e íe re n c e s  a n d  re v ie w s .
1. Fenton c  Keating GM. Inhaled salmcterol/íìuticasone propionatr a 

review of iu use in chronic obstruaive pulmonary disease. Drugs 2004; 
64: 1975-96.

2. Keatỉnị GM. McCoưnack PL Salmeteroi/Auũcasone propionate: a 
revievr oí iis use in the ưeaunem oí ch/onic obstructive puỉmonary 
dỉsease. DriiỊp 2007; 67: 2383-2405.

3. Maninez FJ. tí ai. Fluticasone íuroate/vilanierol (100/25; 200/25 mia- 
ograms) improves lung ỉunctíon in C0PD: a randomised triai. ỊỊapirMed 
2013; 107: 550-9.

C o u g h . A  sm a ll s tu d y  in  c h ild re n  w ith  p e rs is te n t 
n o c tu m a l co u g h  co m p ared  Q u ticaso n e  p ro p io n a te  1 m g 
tv v ice  d a ily  ío r  3 n ig h ts , fo llo w e d  b y  5 0 0  m ic ro g ra m s tw ic e  
d aU y ỉo r  1 1  n ig h ts , g iv e n  b y  m e te re d -d o se  in h a le r , vv ith  
p la c e b o . C o u g h s re d u c e d  s ig n U ic a n tly  b y  n ig h ts  15 an d  16 
in  th e  c h ild re n  g iv e n  th e  c o rtic o s te ro id . H o w e v e r, b o th  
g ro u p s im p ro ve d  s ig rú ỉic a n d y  co m p ared  to  b a se lin e , le a d - 
in g  th e  a u th o rs  to  c o n d u d e  th a t ỉn h a le d  c o rtico ste ro id s  
sh o u ld  n o t b e g iv e n  a t th e  tim e  o f p re se n ta tío n  o í p e n is -  
te n t n o c tu m a l c o u g h . I f  th e y  a re  g iv e n , th e n  a 2 -w e e k  
c o u rse  o f h ig h  d o se c o rtico ste ro id s  m a y  b e n e h t so m e c h il-  
d re n . 1 In  a c o n tro lle d  a o sso v e r stu d y  in  a d u lt p a ú e n ts 
w ith  c h ro n ỉc  co u g h , in h a le d  {lu tic a so n e  5 0 0  m ic ro g ra m s 
tw ic e  d a ily  fo r 1 4  d a ys s ig n ih c a n d y  im p ro v e d  c e rta in  m ea- 
su re m e n tỉ o f c o u g h , a lth o u g h  o v e ra ll re d u c tio n  in  co u g h  
s e v e rity  w a$  m o d e st. 2 In  a d u lts  v v ith  a  co u g h  la s tin g  m o re  
th a n  2  w e e k s , Q u tica so n e  5 00  m ic ro g ra m s tw ic e  d a ily  fo r 2 
w e e k s d e a e a se d  co u g h  sco re s h o m  d a y  5 o n vva rd s in  
n o n -sm o k e rs . 5

1. Davics MJ, cl al. Penútent noctunul cough: nndomiKd controlled trial 
ot high dose inhaled comcosteroid. Anh Dá Child 1999; Sl: 38-44.

2. ChaudhuiiR.H a i.EQeaofinh.ledcortìcosleroidsonsymptomseverity 
and spuuun mediator levels in chronic pcmstcm cough. J AlltTỊy a in  
Immùnoí 2004: 113: 1063-70.

3. Ponsioen BP. It al. EOicaqr ol Outiasone on cough: a randomised 
controlled ưial. Eur Xapừ- J 2005; 25: 147-5ỈÍ

E c x e m a . In  a  stu d y  in  p a tie n ts  vp ith  m o d e ra te  to  se v e re  
eczem a (p . 1 6 8 4 .1 ), S u tic a so n e  p ro p io n a te  0 .0 5 %  c re a m  
o r 0 .0 0 5 %  o in tm e n t vvas a p p lie d  o n ce  o r tv v ice  d a ily  fo r 4  
w e e k s ; ư  e czem a  s ta b ilis e d , e ith e r th e  c re a m , th e  o in t- 
m e n t, o r a n  e m o ỉlie n t p lace b o  w a s th e n  a p p lie d  o n  2  d a ys 
p e r w e e k , ỉo r  u p  to  16 w e e k s . F lu tìc a s o n e  c rca m  re d u ce d  
th e  r is k  o ỉ rc la p s e  to  a b o u t o n e -s ix th  o ỉ th a t o f p la ce b o , 
w h e re a s th e  o in tm e n t ỉo rm u la tio n  re d u ce d  th e  r is k  to  
a b o u t h a lf ; m e d ia n  tìm e s to  re la p se  w e re  s im ila r ío r  b o th  
U u tica so n e  ío rm u la tio n s . T h e  ío rm u la tio n s  vve re  o ríg in a lly  
e xp e c te d  to  b e o f s im ila r  p o te n c y . 1 O th e rs  h a v e  co m m en - 
ted 2  th a t c a u tio n  sh o u ld  b e e x e rd ỉe d  in  g e n e ra liỉin g  th e se  
re s u lts  to  p rim a ry  c a re  se ttin g s w h e re  m o st case s o f e cz- 
em a a re  lik e ly  to  b e  m ild , an d  re la p se s in h e q u e n t.

1. B«tta-Jona J. ít al. Tvticc nreekly ũuticaỉonc propionaie added 10 
cmollicnt nuinienance ưeatment to reduce risk oi relapse in atopic 
dcrmalitis: landomỉscd. doublc blind, parallel group study. BMJ 2003; 
326: 1367.

2. VVUliams HC Twice-weclcly topical corticostcroid iherapy may rednce 
atopic dcrmaliús relapses. Arch Dtrmaloi 2004; 140:1151-2.

In ila in n K ito ry  b o w d  d is e a s e . F lu ú c a so n e  p ro p io n a te , 
g iv e n  o ia lly , h a s  p ro d u ce d  v a ria b le  re s u lts  in  th e  tre a t- 
m e n t o ỉ C ro h n 's  d ise a se 1 an d  u lc e ra tiv e  c o lit is ; 2-3 so m e 
b e n e íìt w a s a lso  re p o n e d  in  c o e lia c  d ise a se . 4 T h e  d o se w a s 
5 m g  fo u r tìm e s d a ily  b u t som e c o n s id e r2 h ig h e r doses 
n e c e ssa ry .

F o r a  re v ie w  o f th e  m an ag e m e n t o f in ũ a m m a to ry  b o w e l 
d ise a se . in d u d in g  th e  ro le  o i  c o rtic o s te ro id s , se e  p . 1 8 0 8 .3 .

1. Caxpani de Kasltí M,ứ a ỉ. Pỉntícasone propi(Hute in Crohn's dỉsease. Gut 
1991;32:657-61

2. Hawthome AB. tí  ai. Doubỉe bỉỉnd txUỈ oỉ oral Qutlcasone propioDate V 
predmsữlone ỉn the ưeatment oí actỉve uỉcerative coỉitỉs. Gut 1993; 34: 
125-8.

3. Angus p. a ai. Oral ũutícasone propionate in active dỉstal uỉcerative 
coỉltis. Gut 1992; 33: 711-14.

4. MUchison HC, tí ai. A pilot study oỉ ũuticasone propionate ìn unơeated 
coelỉac dỉsease. Gui 1991; 32: 260-5.

AJJ cross-reíerences rcfer to entries in Volume A

http://www


Fluticasone/Halometasone 1639

Nasal poỉyps. F o r  đ is c u s s io n  o f th e  v a lu e  o í c o rtìco ste r- 
o id s in  th e  tre a tm e n t o f n a sa l p o ly p s . in c lu d in g  ic íe re n c e  
to  th e  u se  o f ũ u tic a so n e , se e  p . 1 6 0 8 .2 .

Rhinitis. F o r a  d is c u s s io n  o f th e  m an a g e m e n t o f rh in it is , 
In d u d in g  th e  u se  o f c o rd c o ste ro id s , se e  p . 6 1 2 .1 . So m e 
ỉu r th e r  re ỉe re n c e s  to  th e  u se  o í O u tìca so n e  in  rh in it is  a re  
g ịv e n  b e lo vv .

1. WUem*n LR, BenAeld p. Intranutl Hutícasone propionate: a reappraísal 
oỉ ỉts phannacoiogy and dỉnỉcaỉ eữicacy in the treatment oí rhinitứ. 
Drugt 1997; 53: 885-907.

2. McCormack PL. Scott u .  Pỉutỉcasone ỉuroate; Intranasal use in aỉlergỉc 
rhinỉtis. Drugs 2007; 67: 1905-15.

Adverse Effects, Treatment, Withdrawal, and 
Precautions
As  fo r c o rtíc o s te ro id s  in  g e n e ia l (se e  p . 1 6 1 5 .3 , p . 1 6 1 8 .1 , 
a n d p . 1 6 1 8 .3 , re s p e c t iv e ly ). H y p e rs e n s itiv ity  re a c tio iis  h a v e  
o c c u rre d  v v ith  Q u tìc a so n e . E o s in o p h ilic  c o n d itío n s , in d u d - 
in g  C h u rg -S tra u ss  sy n d ro m e , h a v e  b e e n  re p o rte d  ra re ly , in  
m o st c a se s a ỉte r  a  tra n s íe r b o m  o ra l c o rtic o s te ro id  th e ra p y .

W h e n  a p p lie d  to p ic a lly , p a rtic u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  iã  b ro k e n , o r u n d e r o c c ỉu s iv é  d re s s in g s , 
c o rtic o s te ro id s  m a y  b e  a b so rb e d  in  s u ỉh d e n t a m o u n ts to  
c a u se  sy s te m ic  e ííe c ts . In h a la t io n  o r n a s a l u se  o ỉ la rg e  
a m o u n ts  o f ũ ụ tic a so n e  m a y  p ro d u ce  sy s te m ic  e S e c ts a lso  
(s e e b e lo v v ).

Adrenai suppression. D e sp ite  th e  fa c t th a t in h a le d  Q u tica- 
so n e  is  g e n e ra lly  th o u g h t to  la c k  sy s te m ic  e ổ e cts a t th e ra - 
p e u tic  d o se s, a  s tu d y  in  2 5  h e a lth y  su b je c ts ‘  in d ic a te d  th a t 
A u tỉc a so n e  p ro p io n a te  a s s in g le  in h a ỉe d  d o ses o f 2 5 0 , 5 0 0 , 
a n d  1 0 0 0  m ic ro g ra m s d id  p ro d u ce  a  re d u c tio n  in  p lasm a  
c o rũ s o l. in d ic a tin g  .su p p re ss io n  o f th e  h y p o th a la m ic -p itu i-  
ta ry -a d re n a l a x is  tos so m e  d e g re e . O th e rs  h a v e  a lso  ỉo u n d  
e v id e n c e  o f a d re n a l su p p re ss io n  v v ith  ũ u tíc a so n e , 1' 5 p a rtì-  
c u la r ly  a t h ig h  d o ses a n d  in  c h ild re n , 6 a n d  th e  e ữ e ct m ay  
b e  m o re  m a rk e d  w ith  re p e a te d  th a n  w ith  s ỉn g le  d o ses.4-4"* 
S e v e ra l case s o f a d re n a l c r is is  h a v e  b e e n  a sso d a te d  w ith  
h ig h -d o se  in h a le d  D u tk a so n e , 9' 10 in d u d ỉn g  a t le a s t o n e  
£ a ta lity . 4 I t  h a s b e e n  re co m m e n d e d  th a t c h ild re n  u s in g  
in h a le d  Q u tíca so n e  a t d o se s a b o v e  4 0 0  m ic ro g ra in s  d a ily  
sh o u ld  h a v e  a d re n a l h m c tio n  m o n ito rin g  a n d  a  v v ritte n  
p la n  fo r e m e rg e n cy  c o rtic o s te ro id  re p la c e m e n t th e ra p y .4

1. Grahnén K  tí ai. An assessment of the systemic actiyity of singie doses of 
ỉnhaỉed ũutícasone propionate in heaỉthy voỉunteen. Br J ơàt Phamacữi 
1994; 38: 521-5.

2. Clark DJ, tí ai. Comparatíve systemic bioacdvity of inhaled buđesonide 
and ũuticasone propỉonate in asthmatíc dũỉdren. Br J ƠÙI Pharmacoi 
1996; 42: 264P.

3. Rohaugi s . tí ai. Dynamỉc módellng of cortòoỉ reductíon aíter inhaled 
admỉnỉttiatỉon of ũuticasone propionate. J  Qòỉ Pharmacoỉ 1996; 36:938- 
41

4. Clark DJ, Upworth BJ. Adrenal suppressỉoQ wỉth chronỉc dosing of 
Qutícasone propionate compared vvith budesonide ỉn aduỉt asthmatỉc 
patíents. Thorax 1997; 52: 55-8.

5. Eid N, tí ai. Decreased moming serum cortỉsol leveỉs ỉn chUttren with 
asthma treated with ỉnhaỉed ŨudcasoQe propionate. Pediatria 2002:109: 
217-21.

6. Paton J, tí ai. Adrenai responscs to íow dose synthetíc ACTH 
(Synacthen) in chỉldren receỉving high dose ỉnhaled Qutícasone. Anh Dừ 
ÓiiU  2006; 91: 808-13.

7. Lỗnnebo A, tí ai. An assessment of the systemỉc eữects oỉ sỉngle and 
repeated doses oí inhaỉed ũudcasone propỉonate and ỉnhaled budeso- 
nỉde ỉn healthy voỉunteers. Eur J Qitt Pharmacoí 1996; 49:459-63.

8. WU$on AM. tí ai. Adrenal suppression wíth hlgh doses of ỉnhaled 
Qutỉcasone propionate and trỉarednolone acetonide ỉn heaỉthy 
voluteers. Eur J Ciin Pharmacoỉ 1997; 53: 33-7.

9. Todd GRG. €t ai. Survey oỉ adrenaỉ criás associated vvith inhaied 
cordcosteroids in the United Kỉngdom. Arxh Dà ơtild  2002; 87:457-61.

10. Adverce Drug Reactỉons Advisory Commỉttee (ADRAC). Plutícasoneand 
adrenal aỉsis. Aust Advme Dru$ Reoa BttU 2003; 22: 6. Also available at: 
http://www.tga.health.gov.au/adr/aadrb/aadr0304.htm (accessed
0 6 /0 5 /0 4 )

AspergiOosiỉ. T h e  íu n g a l in íe c tio n  a sp e rg illo s is  h as b e e n  
re p o rte d  in  p a tie n ts  re c e iv in g  in h a le d 1-2 a n d  in tra n a s a l1 

Q u tic a so n e .
1. PaẩttiX AJ. t í  ai. Laryngeai aspergỉHosỉs foỉỉowing hỉgb dose ỉnhaied 

Suticasone therapy íor asthm a. Thõrax 1999; 54 :860-1 .
2. Leav BA. tí  ai. Invasỉve pulmonary aspergtllosỉs assodated with high- 

dose inhaỉed Auúcasone. N Engỉ J Med 2000; 343: 586.
3. Bratton RL, tí ai. Aspergỉllosis reỉated to long-term nasal cortỉcosteroid 

use. Mayo ơ in  Proc 2002; 77: 1353-7.

Effects on the bones. F o r stu d ie s  o f th e  e ữ e c ts  o n  b o n e  o f 
in h a le d  H u tic a so n e , co m p a re d  v n th  b e d o m e ta so n e , see
p . 1 6 2 2 .2 .

Effects on the musdes. P ro x im a l m y o p a th y  h as b e e n  
re p o n e d  in  c h ild re n  re c e iv in g  h ig h -d o se  in h a le d  ũ u tic a - 
so n e ; 1 th e  p a tie n ts  re c o v e re d  a fte r re p la c e m e n t o f A u tic a - 
so n e  w ith  a lte m a tiv e  c o rtic o s te ro id  th e ra p y .

1. De Swext LF. tí  ai. Myopathy ỉn chỉỉdren recảving high-doíe ỉnhaỉed 
ũutỉcasone. N En$l J M tắ 2004; 350: l ỉ 57-9.

Porphyria. T h e  D ru g  D a u b a se  fo r A c u te  P o rp h y iia , co m - 
p ile d  b y  th e  N o rvv e g ia n  P o rp h y ria  C e n tte  (N A P O S ) a n d  
th e  P o ip h y r ia  C e n a e  S vve d e n , d a ss iĐ e s Q u ticaso n e  a s n o t

p o rp h y rín o g e n ic  it  m a y  b e  u se d  a s a d ru g  o ỉ S rs t c h o ic e  
a n d  n o  p re c a u tio n s  a re  n e e d e d . 1

1 . The Drug Daubase ỉor Acute Porphyrỉa. Avaỉỉabỉe at: http^/www. 
dnigs-porphyria.org (acossed 17/10/11)

Interactions
T h e  in te ra c tio n s  o f c o rtic o s te ro id s  in  g e n e ia l a re  d e sc rib e d  
o n  p . 1 6 1 9  3 .

Pharmacokinetics
F o r a b r ie ỉ o u tlin e  oi  th e  p h a rm a c o k in e tic s  o f c o rtic o s te r-  
o id s , se e  p . 1 6 2 0 .3 .

F lu tic a s o n e  p ro p io n a te  is  p o o rly  a b so rb e d  b o m  th e  
g a s tro in te s tin a l t r a a  a n d  u n d e rg o e s e x te n s iv e  Q rst-p ass 
m e ta b o lism ; o ra l b io a v a ila b ility  is  re p o rte d  to  b e  o n ỉy  a b o u t 
1% .

R e íe re n c e s .
1. M ackte AS, t t  al. PỉurmđOữkỉnctics oí iaoavenout S udosm e 

propíoiute in bealthy subjccis. Sr 1 ơ in  Pharmaal 1996; 41: 539-42.
2. van Boxid CJ. Sheữer AL. edỉ. The phannacoltínetia 0< Buticasone 

propionate. ơ ín  Pham uakúut 2000; 19 (suppl); 1-54.
ỉ .  Daley-Yata PT. Baker RC Sysiemic bioavaìlabillty oi Qutỉcasone 

propionate administered as nasal drops and aqucous nasal spray 
tormulations. Br J ơin Phamutcol 2001; I I :  103-5.

4. Allen A. eĩ đi. Ab5olute bioavailabỉliry o ỉ inrranasal ũuticasone ỉuroate ín 
healthy subjects. ơ in  Thtr 2007; 29: 1415-20.

Preparatíons
Proprietary Preparations (d e ta ils  a re  g ive n  in  V o lu m e  B )

S n g le  in g red ien t P re p ara tio n s. Arg.-. A le n y s ; B a liv e n c  C riv a n il; 
C u ú va te ; F lix o n a se ; F lixo d d e ; F Iu ti- K ; F lu ric o rt; In h a la n ; L id il 
C o rf L irto d a c  P ro a ir; R in iso n a ; AustraL: A v a m y s ; F Iixo n a se  
A lle rg y  8 - H a y ỉe v e r 2 4  H o un  FU xo n ase ; F lix o tid e ; Austrừc. À va - 
m ys; C u tív a te ; F lix o n a se ; F Iix o tid e ; Beỉg.: A v a m y s ; C u tív a te ; 
F lix o n a se ; F lix o ó d e ; Braỉ.: A va m y s; F lixo n a se ; FU xo d d e ; F lu d - 
ca n ; F lu tic a p s ; H u tìv a te ; P lu ra ir  CaruuL: A v a m y s; C u tiv a te ; 
F lo n a se ; F lo v e n c  c h ile : A lb e o le r; A ie n y s ; A v a m y s; B re xo n a se ; 
B re x o v e n th  F lix o n a se ; F Iix o tid e ; P lu c o m ix ; P lu so n a ; F !u tic o rt; 
F lu tiv a te ; N e b u le x ; R a lío n in ; Chùur C u tiv a te  ( 3 ĨS K ) ; 
F lixo n a se  {$&&&); FU xo tỉd e  ;  Cz.: A le rg o n a se t; A li-
sad e; A va m y s; C u tiv a te ; F lix o n a s c f: F lixo d d e ; N aso ía n ; Denm.: 
A va m y s; C u d v a t; F lix o n a se ; F lix o tid e ; F tu tíd e ; Fin.: F lixo n a se : 
F Iix o tid e ; H u tìd e ; N aso ỉan ; Fr.: A va m y s; P G xo n ase ; FU xo tid e ; 
F lix o v a te : Ger.: A te m u rt: A va m y s; F Iu tic a t ; F lu tid e ; F Iu tiv a te ; 
Gr.\ A le rx e m ; A va m y s; B o ca co rt-S ; C o rtix id e ; D e rm o co rt; F Iic a -  
ze n ; F lih a le r ; F lix o c o rt; F lix o d e n n ; F lixo n a se ; F lixo d d e ; P lix o - 
tìd e : P lu c o rtis ; F Iu ta rz o le ; F lu tic a p e n ; H u tik re m ; H u d n a sa l; 
F lu tíz a l’ N aso lan ; S a le n g a ; Y b eco n  Hong Kong: A va m y s; C u ti- 
v a te ; D a lm a n ; D e im caso n e ; p lixo n a se ; F lix o tid e ; L u tiso n e ; 
N aso ỉan ; Hung.: A va m y s; C u d va te ; P lixo n a se ; P lix o tid e ; P lu tír-  
in ; Indũr. F Iix o n a s e ; F lo e ase ; F lo h a le ; F lo m ist; P lu c a s ia ; F lu ỉt e i; 
F lu te ; F lu tic a re ; P lu tic o n e ; F lu tíflo ; F lu tiv a te ; P lu to p ic  M o li- 
d erm ; N e za flo ; O triv ú i-C ; Z o ũ u t; Indon.: A v a m y s; C u n v a te t; 
F Iixo n a se ; F Iíx o tid e ; M ed ico rt; IrL: A va m ys; P lixo n a se ; F lix o -  
d d e; N a so ỉa n ; Israel: A lle g ro ; A va m y s; F ltx o n a se ; F lix o tíd e ; F lu - 
titrim ; ItaL: A va m y s; F lrxo d e rm ; FU xo n ase ; F lix o tid e ; F lu sp õ a l- 
F lu tic re m .' N aso ía n ; T ic a v e n t; Jpn: F lo n a se t; Malaysũr. A va - 
m ys; C u tiv a te ; H ixo n a se ; F lix o tìd e ; F to m ist; Mex.: A va m y s; 
C a n e ú t: C u tív a te ; F lix o n a se ; P lix o tid e ; Neứu: A va m y s; C o it ìỉil; 
C u d va te : F Iix o n a s e ; P lix o tid e ; F lu tic re m ; F lu tid e ; Horw.: A va - 
m ys; F lu tid e ; H u tiv a te ; NZ: P lix o n a se ; FU xo tid e ; N asad e a rỷ ; 
Phữipp.: A va m y s; C u ú va te ; F lix o tíd e ; N asoA o : PoL: A lisa d e ; 
A va m ys; C u tiv a te ; Fa n ip o s; PU xon ase ; F lixo d d e ; P ơ rt : A sm a til; 
A sm o -L a v i; A va m y s; B riso v e n t; C u tiv a te ; E u s tid il; F Iix o ta id e ; 
P lu ta id e ; R o n tilo n a ; U b izo l; Rus.: A vam ys (AaaM HC); C u tíva te  
(K yTH B e iíT ); F lixo n a se  (O nH xcoH aae); F Iix o tid e  (tD m acconu); 
N azare l (H aaapen); S ^ Ịr .:  A va m y s; C u tiv a te ; F lix o n a se ; F lix o -  
tid e ; F lo h a le  D P ; F lo m ist; F lo n a se ; singapore: A va m y s; C u ti- 
va te ; F lix o n a se ; F lix o tid e ; F lu tìtr im ; Spaòt: A va m y s; C u tiv a te ; 
F lixo n a se ; F lix o tid e ; P lu in o b  H u n u tra c  F lu so n a I; F lu tic re m ; 
In a la c o r; N a so ía n t; R in o so n e ; T ria lo n a ; Swed.: A va m y s; F lu - 
tid e ; F lu tỉv a te ; Switz.: A va m y s; A xo tid e ; C u tiv a te : F lu d n a se ; 
N aso tan ; Thai.: A va m y s: P lixo n a se ; F lix o tid e ; Turk.: A vam ys; 
B re th a l; C u tiv a te ; D a lm an ; F lb co n ase ; FU xo tíd e ; UAE: P o ten- 
c o n ; UK: A va m y s; C u tiv a te ; F lix o tid e ; N aso tan ; P irin a se ; Ukr.: 
A vam is (AnaM H c); C u tiv a te  (K yTH B eiÍT ); F lixo n a se  ((bm accoHaae); 
F lix o tid e  (<I>JiHKCOTHfl); N aso tan  (H aaoộ an ); USA: C u tiv a te ; F lo - 
n ase ; F lo v e n t' V e ra m yst; Vencí: C u tiv a te ; P lix o n a se ; FU xo tid e ; 
F lu tic o rt.

M uh i-ing red ien t P rap o ro lio n s. Arg.: C riv a n il P lu s ; H u tiv e n t; L ir-  
todac P lu s ; N eum o tid e ; P ro aứ  B ro n q u ia l; S e re ú d e ; AustraL: 
S e ie tid e ; Austria: S e re tid e ; V ĩa n i; Belg.: F lu tíío rm ; S e re tid e ; 
V ĩa n it ; Braz.: S e re tid e ; Canad.: A d v a ừ ; Otũe: A e ro m e tro l P lu s ; 
A u ritu ss ; B re x o tíd e ; F lu n ac ro ss-S ; F lu xa m o l; S e re tid e ; ơ ãna:  
Se re tíd e  ( ữ í l i í ) ;  Cz: D u a sp ừ t; S e re tid e ; Denm.: A liĐ u s t; Se r- 
e ta id e ; S e re tid e ; Pin.: D y m ista ; F lu tífo rm ; S e re tid e ; V ia n i; Fr.: 
S e re tid e ; Ger.: A tm a d isc  V Lan i; Gr.: B y a n y ; R o le n iu m ; Sere- 
tíd e ; V ia n i; Hong Kong-. S e re tid e ; Hung.: S e re tid e ; T h o re u s; 
India: A v e ssa ; A z e flo ; C o m b ih a le -FF ; C o m b itid e ; D u o n ase ; E s i-  
Qo; P lu tib a c t; F lu tíc a re -C ; F lu tic a re -N ; P o ra ir; N e za last' S e ie - 
tid e ; S e ro A o ; Indon.: S e re tid e ; / l i :  S e re tid e ; V ia n ỉ; Israel: Se re - 
tid e ; ItaL: A liA u s ; S e re tỉd e ; Malaysia: S e re tid e ; Mex.: P lix o v e n t; 
S e re tid e ; Ntth.:  A M u s ; B r is ạ ir t ; F tu tìfo n n ; I£ feza ; S e re tid e ; 
Norw.: F Iu tìfo n n ; S e re tid e ; NZ: S e re tid e ; Phữipp.: Sa lm eũ o ; 
S e re tíd e ; PoL: S e re tid e ; PorL: B ríso m a x ; M a ix a r; S e re ta id e ; V e r- 
asp in  Rus.: S e re tíd e  (C ep eiH n ); Tevacom b  (TeB axou 6 ) ; S.Aỷr.: 
F o xa in  S e re ílo ; S e re tid e ; singapore: S e re tid e ; Spain: A n asm a ; 
B rú a ii; In a la d u o ; P lu sv e n t; S e re tid e ; Sv/ed.: S e re tid e ; Switz.:

S e re iid e ; Thai: S e ie tid e ; S e ro ũ o ; Turk.: R e sp iro ; S e re tid e ; UK: 
D y m isu ; Q u tíío n n ; R e lv a r E llip ta ; S e ie tìd e ; Ukr.: S e re tid e  
(C ep em a); USA: A d v a ỉc  B re o  B llip ta ; D y m ista ; Vènez.: S e re tid e .

Pharmacopoaial Preporationĩ
B P  2 01 4 : F Iu tía s o n e  C re am ; F Iu tíca so n e  Ia h a la tío n  P o w d er, 
p re-d isp ensed ; F Iu tic a so n e  In h a la tio n  P o w d er, P lu tica so n e  N asa l 
D ro p s; H u ticaso n e  N asa l S p ra y ; P lu tica so n e  O in tm e n t; F lu tíc a -  
so nẽ Pressu rised  In h a ỉa d o n ;
U S P  3 6 : F lu ticaso n e  P ro p io n a te  C re am ; P lu tíca so n e  P ro p io n a te  
In h a la tìo n  A e ro so l; F lu tìc a so n e  P ro p io n ate  In h a la tio n  P o w d e r; 
F lu ticaso n e  P ro p io n a te  N a sa l S p ra y ; F lu tica so n e  P ro p io n a te  
O in tm e n t

Haicinonide IBAN. USAN, rtNNi ®
Aldhonidè;!Halơnonid; Halahổniđà; HatairónídùrrpHãÌsino-' 
hid; Halsinonidĩ; SQ-18566; ranb4 MHồHVft -̂%;«,J%''r“ ■? ' 
21 -Chloro-9a-fluoro-11 (3-hydroxy-l 6a,T7<HsỔpropỹndene- 
dioxypnegn-4-ene-3^Ò-dione. t .rr-i?;'.'..'
C24H 32aF05=455.0 
CAS — 3093-35-4. .
ATC — D07ADQ2.
ATC Vet — QD07AD01 " -  
UNII — Sm/6QNEG

Pharmacopoáas. In  ơ iin .  a n d  us.
U S P  3 6 : (H a ld n o n id e ). A  w h ite  to  o H -w h ite , o d o ú rle ss , 
c ry s ta llin e  p o w d e r. In s o lu b le  in  w a te r a n d  in  h e x a n e s ; 
s lig h tly  so lu b le  in  a lc o h o l a n d  in  e th e i; so lu b le  in  a ce to n e  
a n d  in  c h lo ro lo rm .

ProỉịỊe
H a ld n o n id e  Is  a  c o rtic o s te ro ld  u se d  to p ic a lly  fo r its  
g lu co c o c tic o id  a c t ìv ity  (p . 1 5 9 7 .1 ) in  th e  tre a tm e n t o ỉ 
v a n o u s  sk in  d iso rd e rs . I t  ú  u su a U y  u se d  a s a  0 . 1 %  c re a m , 
lo tío n , o r o in tm e n L

W h e n  a p p lie d  to p ic a lly , p a rd c u la rly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r ó c d u s iv e  d re s s in g s , 
c o rtic o ste ro id s  m a y  b e  a b so ib e d  in  s u íE d e n t a m o u n ts to  
c a u se  sy ste m ic  e ữ e c ts  (p . 1 6 1 5 .3 ). T h e  e ữ e c ts o f to p ic a l 
c o rtic o ste ro id s  o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re co m m e n d a tío n s c o n c e m in g  th e  c o r re a  u se  o f c o rtic o s te r-  
o id s  o n  th e  s k in , a n d  a  ro u g h  g u id e  to  th e  rlin iral p o te n d e s 
o f to p ic a l c o rtic o s te ro id s , se e  p . 1 5 9 9 .2 .

Preparations
Propriekiry Preporoliom (d e ta ils  are  g ive n  in  V o lu m e B )

SingleÃngre<fient Prepanrtionỉ. Braz.: H a lo g ; Canad.: H a lo g t; 
Chimc Ha Le  Te  C z .: B e ta c o n o n h  Gr.: A sco ch ro m ;
H am ilto d erm -D ; H ong Kong-. H a lo g t; India: C o rtila te ; Indon.: 
H a lo g h  ItaL: H a ld d e rm ; M e x : D erm alo g ; Switz.: B e ta co n o n e ; 
T u r í:  V o lo g ; USA: H a lo g ; Venex.: H a lo g .

Muhi-ingreiSent Preparations. Braz.: H alo g  C a p ila n  C z .: B e ta co r- 
to n  s t ; B e taco n o n  U f ; India: C o b cd e rm -H t; C o rtila te -N ; C o rti- 
la te -S ; H a lo g -E ; O rk id -S ; ItaL: H a ld d e n n  C o m b i; H a ld d e n n ; 
Mex.: D en n a lo g -C ; Swừz.: B e taco rto n e  S ; B e taco rto n e ; Turk.: 
B e taco rto n : Venez.: H a ld co m b ; H alo g .

Phartnocopoãal Preparationỉ
U S P  3 6 : H a ld n o n id e  C ream ; H a ld n o n id e  O in tm e n t; H a ld n o n id e  
T o p ica l S o lu tio n .

Halometasone iriNNi <s>
C -48 40 1-B a ; Halometasòn; Halometasona; Halométasone; 
Halomètasòni; Halometasonum; Halometazon; Halometha- 
sone; ran0MeTa30H.
2-Chloro6a,9-difluoro1Tp,l7;21-trifiydrd'xy-T6cHTiethyl- 
pregnạ^l^iene-B^O-dione: • ’
G2zH27a F A i= 4 4 4 - 9  .......
CAS — 50629-82-8. -  
ATC — D07AC12.' ' : "
A7U Vet-— QD07AC12.
UNII— J69Z9UU4ĩZ

ProỊile
H a ỉo m e ta so n e  is  a  c o rtic o s te ro id  u se d  to p ic a lly  ío r  its  
g lu c o c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 ) in  th e  tre a tm e n t o f 
v a rio u s  s k in  d ỉs o rd e n . I t  is  u s u a ily  u se d  as a  c re a m  
c o n ta in in g  0 .0 5 %  o { h a lo m e ta so n e  m o n o h y d ra te .

W h e n  a p p lie d  to p ic a lly , p a rt ic u la r ly  to  la rg e  a re a s , w h e n  
th e  s k in  is  b ro k e n , o r u n d e r o c c lu s iv e  d re s s in g s , 
c o rtic o s te ro id s  m a y  b e  a b so rb e d  in  s u ỉb d e n t a m o tm ts to  
c a u se  sy ste m ic  e ổ e c ts  (p . 1 6 1 5 .3 ). T h e  e ữ e c ts  oi to p ic a l 
c o rtic o s te ro id ỉ o n  th e  s k in  a re  d e sc rib e d  o n  p . 1 6 1 7 .3 . F o r 
re c o m m e n d a tío n s c o n c e m in g  th e  c o r re a  u se  o f c o rtic o s te r-  
o id s  o n  th e  s k in , se e  p . 1 5 9 9 .2 .

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance vvhose use may be restrided in certain sports (see p. VÌĨĨ)

http://www.tga.health.gov.au/adr/aadrb/aadr0304.htm
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Preparations
Proprietary Preporations (d e ta ils  a rc  g ive n  in  V o lu m e B )

S in g le -in g re c ỉe rt Preporqtio n s. China: A o neng  (& ỈẼ ) ; S ico rten  
(ỉẵĩH%); S ico rte n  P lu s (S r ìấ W & ); Hortg Kongx S ico rte n ; 
Sptãm  S ic o rte n t; Sv/itỉ.: S ic o n e n t; Turk.: S ico rte n .

Mubi mgredient PrtporaHons. Gtr.: In íe c to C o rtìS c p t; S ico rten  
P lu s t ; Spaùr. S ico rte n  P iu s t ; Switz.: S ico rte n  P lu s .

Hydrocortisone ỊBAN, HNNI ®
-■ - ỉ . —  :■ - ::Aoti-innammatory Hormone; Compound F; Cortisol; 

Hidrocortisona;: HidrọkofTizon; Hidrokortizonas; Hydrocorti- 
son; -Hydrocortísonum; Hydrokòrtison; Hydrokórtisonĩ; 
Hydrokortyzon;-Ị7-Hydroxycorticosterone; NSC-10483; 
rV iApokopTVBO H .
11 7<v21-Trlhỵdroxypregn-4-ene-3(20-dione.
C2,H3oOs=362S-
06-50-23-7.
ATC — A01AC03; A07EA02; C05AA01; D07AA02; H02AB09; 
S01BA02; S02BÁOĨ.
ATC Vet — QA01AC03; QA07EA02; QC05AA0Ì; QD07AA02; 
QD07XẠ01; QH02AB09; QS01BA02; QS01CB03; QS02BA01. 
UNIÍ— mX0X7BPJ.

P h a rm a c o p o e ia s . In  Chát., Eur. (se e  p . v ũ ), lnt„ Jpn. an d  us. 
P h . E u r . 8 : (H y d ro c o rtiso n e ). A  v v h ite  o r a lm o st v v h ite , 
c ry s ta llin e  p o vvd e r. I t  sh o w s p o ly m o rp h ism . P ra c tìc a lly  
in s o lu b le  in  w a te n  s p a iin g ly  so lu b le  in  a lc o h o l a n d  in  
a c e to n e ; s lig h tly  so lu b le  in  d ic h lo ro m e th a n e . P ro te c t fro m  
lig h t.
U S P  3 6 : (H y d ro c o rtiso n e ). A  w h ite  to  p ra c tỉc a lly  v v h ite . 
o d o u rle ss , c ry s ta llin e  p o vvd e r. V e ry  s lig h tly  so lu b le  in  w a te r 
a n d  in  e th e r; so lu b le  1 in  4 0  o f a lc o h o l a n d  1 in  8 0  o í 
a c e to n e ; s lig h tly  so lu b le  in  c h lo ro ío rm . S to re  a t a 
te m p e ra tu re  o f 2 5  d e g re e s , e x c u rs io n s  p e rm itte d  b e rn e e n  
15  d e g re e s a n d  3 0  d e g re e s.

Hydrocortisone Acetate ÍBANM, riNNMỊ ®
Acetátọ dẹ hidrocórtisona; Cortisol Acẹtate; Hidrocortịsona, 
acetato de; Hĩđrokortizon Asetat; Hidrõkortizon-acetát; 
Hidrokortizono acetatas; Hydrocortisonacetat; Hydrocorti- 
sone, Acétate đ : Hydrocortisoni Acetas; Hydrokortisonacetat; 
Hydrokortisorv-acetát; Hydrokortisoniasetaatti; Hydrokorty- 
zõnu octan; rMflp0K0pTM30Ha Aụeraĩ.
Hydrocortisõne 2 1 -acetate.
^ 3 2 0 6 = 4 0 4 5  
C4S — 50-03-3:
ATC — AOỊAC03; A07EA02; C0SAA0Ĩ; D07AA02; H02AB09; 
S0tBA02; SỎ2BA0Í-
ATC Vet rV‘ QAQÌAC03;, QAD7EA02; ỌCÓ5ẠA01; QD07AA02; 
ÒH02AB09; QS0ỈBA02; QS02BA0Ĩ.
UNll — 31Ơ93TP074.

NOTE. H C O R  is  a  cod e a p p ro ve d  b y  th e  B P  2 0 1 4  ío r  u se  o n  
s in g le  u n it  d o ses o f e y e  d ro p s c o n ta ỉn in g  h y d ro c o rtỉso n e  
a ce ta te  w h e re  th e  in d iv id u a l C o n ta in e r m a y  b e  to o  sm a ll to  
b e a r a ll th e  a p p ro p iia te  la b e U in g  in ío rm a tio n . 
P h a rm a c o p o e ia s . In  Chirt., Eur. (se e  p . v ii) , lnt., Jpn, us, an d  
vỉef.

P h . E u r . 8 :  (H y d ro co rtiso n e  A c e ta te ). A  w h ite  o r a lm o st 
w h ite , c ry s ta llin e  p o w d e r. P ra c t ic a lly  in so lu b le  in  w a te c  
s lig h tly  so lu b le  in  d e h y d ra te d  a lc o h o l a n d  in  d ic h lo ro - 
m e th a n e . P ro te c t fro m  lig h L
U S P  3 6 : (H y d ro c o itũ o n e  A c e ta te ). A  w h ite  to  p ra c tíca U y  
w h ite , o d o u rie ss , c ry s ta llin e  p o vvd e r. In so lu b le  in  v va te r; 
so lu b le  1 in  2 3 0  o f a lc o h o l a n d  1 in  2 0 0  o í c h lo ro ỉo rm .

Hydrocortỉsone Buteprate IBANM, HNNMI0 
Sutepratữ-dè bidroGortisona; Hidrocortisona, buteprato de; 
Hydíôcortisọnẹi r.Butéprate d'; Hydrocortisone Butyrate 
Propiồnate;- HycTrocortisone Probutate (USAN); Hydrocorti- 
sorn Butẽị3ras; TS-408; rHAP0K0pTM30Ha ByrenpaT. 
HydrocôrSsònê Í7-fc>utyrate 21-propionaté.
CmH^Ot̂ . 5  ' ■
o s  — 72590-77-3. .
ATC — Ó07ABIĨ/.
ATCVet — QD07AB1 ỉ. .... ..
UNII — O6550D6K3A .

Hydrocorlisone Butyrate
IBANM, USAN, riNNMI ®
ButiratD dfrh1drỏcõríĩsona; Cortisol Butyíate;.Hidrocortisona, 

'bụtìrato de;-HiãrbkọttiZDn Bũtirat; Hydropòrtisone, Butyrate 
d'; Hydrocòrtisoni Butiras; rVtqpoKopTVQOHa 6 yTnpaT. 
'Hỹdrócortỉspné 17a-butyrate.
€ 2 5 ^ 0 6 = 4 3 2 6

C4S — 13609-67-1.
ATC — D07AB02. ,
A TCV er— QD07AB02.
UNII — 05RMF7YPWN.

Pharmacopoeiaỉ. In  Chín., Jpn, an d  us.
U S P  3 6 : (H y d ro co rtiso n e  B u ty ra te ). A  v v h ite  to  p ra c tic a n y  
w h ite . p ra c ú c a lly  o d o u rle ss  c ry s ta llin e  p o w d e r. P ra c tìc a U y  
in so lu b le  in  v v a te r; so lu b le  in  a lc o h o l, in  a ce to n e , a n d  in  
m e th y l a lc o h o l; íre e ly  so lu b le  in  c h lo ro ío rm ; s lig h tly  so lu b le  
in  e th e r.

Hydrocortisone Cipionate IBANM, riNNMi ®
Cipionato de hidrocortisona; Cortlsol Cypionate; Hidrocorti- 
sôna, dpionáto dẹ; Hydrócortisone, ópionate d’; Hydrb- 
cortisone Cyclopentylpropionate; Hydrcxortisone Cypio- 
nate; Hydrocorásoni Cipionas; rnflp0K0pTM30Ha UnnnoHaT. 
Hydrocortisone 21 -(3-cyclopentylpropionate).
CnH,206=486.6 
CAS —  508-99-6.
ATC —  A01AC03; A07EA02; C05AA01; D07AA02; H02AB09;

Ị S01BA02; S02BA01.
1 ATC Vet —  QA01AC03; QA07EA02; QC05AA01; QD07AA02;
1 QH02A809; QS01BA02; QS02BA0Ỉ. 
í UNII —  4XDY25L70B.

Hydrocortisone Hydrogen Succinate
(BANM, riNNMI ®
Cortisol Hemisuccinate; Hidrocortisona, hidrogenosuccinato 
de; Hidrogenosucdnato de hidrocortisona; Hidrokortizon- 

! hidrogén-szukdnát; Hidrokortizono hemisukcinatas; Hydro- 
cortisone Hemisuccinate; Hydrocorĩisone, Hémisuccinate d‘; 
Hydrocortisone, hydrogénosuccinate d'; Hydrocortisone 
Sucdnate; Hydrocortisonhydrogensuccinat; Hydrocortisoni 
Hemisuccinas; Hydrocortisoni hydrogenosuccinas; Hydro- 

. kortison-hydrogen-sukdnát; Hydrokortisonivetysuksinaatti; 
Hydrokortisonvătesuccinat; rnflpoK0pTM3OHa reMncyKLỊnHâT. 
Hydrocortisone 2 1 -(hydrogen succinate). 
cáHM0a=4625
CAS — 2203-97-6 (anhydrous hydroconisone hydrogen 
sucdnate); 83784-20-7 (hydrocortisone hydrogen sucổnate 
monohydrate). ■
ATC — A01AC03; A07EA02; C05AA01; D07AA02; H02AB09; 
S01BA02; S02BA0Í.
ATC Ver — QA01AC03; QA07EA02; QC05AA0Ĩ; QD07AA02; 
QH02AB09; QS01BA02; QS02BA01. 
u m  —  UU00Z1Z84.

P h a rm o co p o e ia s . In  Eưr. (se e  p . v ii)  a n d  Jpn. u s  aU ow s th e  
a n h y d ro u s ío rm  o r th e  m o n o h y d ra te .

P h . E u r . 8 :  (H y d ro c o rtiso n e  H yd ro g e n  S u c c in a te ). A  w h ite  
o r a ỉm o st v v h ite , h y g ro sco p ic  p o w d e r. P ra c t ic a lly  in so lu b le  
in  vv a te r; fre e ly  so lu b le  in  d e h y d ra te d  a lc o h o l an d  i i i  
a ce to n e ; d isso lv e s  in  d ilu te  S o lu tio n s o f a lk a li ca rb o n a te s 
an d  a lk a li h y d ro x id e s . S to re  in  a irtig h t c o n ta in e rs . P ro te n  
íro m  lig h t.

U S P  3 6 : (H y d ro c o rtiso n e  H e m isu c d n a te ). Í t  c o n ta in s  o n e  
m o le c u le  o f w a te r o f h y d ra tio n  o r is  a n h y d ro u s . S to re  in  
a ữ tig h t c o n ta in e rs .

Hydrocortisone Sodium Phosphate
IBANM, rlNNMI ®
Còrtisol Sodium Phosphate; Fosfato sódico de hidrocorti- 
sòna; Hidrocortisona, fosfato sódico de; Hydrocortísone, 
Phosphate Sodique d'; Natrii Hydrocortisóni Phosphas; 
HaTpnn rnflpoK0pTM3OHa CDocbaT. .
Hydrocortisone 21-(disodium orthophosphate).
C2,H29Na20 BP=486.4
CAS —  6000-74-4.
ATC —  A01AC03; A07EA02; C05AA01; DQ7AAQ2; H02AB09;

■ SOIBA02; S02BA0Í. ■ ■
ATC Vet — QA01AC03; QA07EA02; QC05AA01; QD07AA02; 
QH02A809; QS01BA02; QS02BAOỈ. . . .
ÚNII —  0388G963HY. ■

P h a rm a co p o e io s . In  Br„ Jpn, an d  ƯS.

B P  2 0 1 4 : (H y d ro co rtiso n e  S o d iu m  P h o sp h a te ). A  v v h ite  o r 
aLm ost w h ite , h y g ro sco p ic  p o w d e r. F re e ly  so lu b le  in  w a te n  
p ra c tic a lly  in so lu b le  in  d e h y d ia te d  a lc o h o l a n d  in  c h lo ro - 
fo n n . A  0 .5 %  so lu tio n  in  vva te r h a s a p H  o f 7 .5  to  9 .0 . 
P ro te c t fro m  Iig h t.

U S P  3 6 : (H y d ro co rtiso n e  S o d iu m  P h o sp h a te ). A  v v h ite  10  

lig h t y e llo w , o d o u rle ss o r p ra c tic a lly  o d o u rle ss , e x c e e d in g ly  
h y g ro sco p ic , p o w d e r. S o lu b le  1 in  1 .5  o f w a te r ; s lig h tly  
so lu b le  in  a lc o h o l; p ra c r ic a lly  ú iso lu b le  m  c h lo ro ío rm , in  
d io x a n , a n d  in  e th e r. S to re  in  a irtig h t c o n ta in e rs .

Hydrocortisone Sodiúm Succinate
ỊBANM, rlNNAAI ®
Cortisol Sodium Succinate; Hldrocortisona, sucdnato sódícc 
dei.Hydrpcortisone, Sucdnate Sodi.que d'; Hydrocortisoni 
Nạtni Súcđnãs; .Hydrokortyzọnu bursztynianu sóỊ scxJowa;. 
Sụccinato sódicõ de hidroGortisona; rHApoK0pTM30Ha; 
HaTpvOT CyKqMHaT. , ,
Hydrocortisone 21-(sodium succinate).
Cj5H33Na08=4845 
0 5  — 125-04-2.
ATC — A01ÁC03; A07EA02; C05AA01; D07AA02; H02AB09; 
S01BA02; S02BA01.
ATC Vet — QA01AC03; QA07EA02; QC05AAOĨ; QD07AA02; 
QH02A809; QS01BA02; QSỎ2BA01.
UNII — 50LQB69S1Z ' v :

P h a n m o co p o e ia s. In  chín., lnt., lt„ Jpn., Pol., a n d  us.
U S P  3 6 : (H y d ro c o rtiso n e  S o d iu m  S u c d n a te ). A  w h ite  o r 
n e a rly  w h ite , o d o u rle ss . h y g ro sco p ic , a m o rp h o u s so lid . 
V e ry  so lu b le  in  w a te r an d  in  a lc o h o l; v e ry  s lig h tly  so lu b le  in  

j a ce to n e ; in so lu b le  in  c h lo ro lo rm . S to re  in  a in ig h t c o n ta in - 
ị e rs . P ro te a  fro m  lig h t.

I Hydrocortisone Valerate
Ị ịBANM, USAN, rlNNMÌ ®

Cortisol Valerate; Hidrocortisona, valerato de; Hydrocorri- 
sone, Valérate d'; Hydrocortisoni Valeras; Valerato de 
hidrocortisona; rnflp0K0pTM30Ha BanepaT.
Hydrocortisone 17-valerate.
C 26H3fl06= 4 4 6 .6
o s  —  57524-89-7.
ATC — A01AC03; A07EA02; C05AA01; D07AA02; H02AB09; 
S01BA02; S02BA01.
ATC Vet — QA01AC03; QA07EA02; OC05AA0Ĩ; QD07AA02; 
QH02AB09; Q5Q1BA02; ỎS02BA01.
UNII — 687ƯP8FUZ

P h a rm a c o p o e ia s . In  us.

Uses and Adm inistration
H y d ro c o rtiso n e  is  a c o rtic o s te ro id  w ith  b o th  g lu co c o rtico K  
an d  to  a le s s e r e x te rn  m in e ra lo c o rtic o id  a c t iv ity  (p . 1 5 9 7 .1 )
2 0  m g o f h y d ro c o rtiso n e  is  e q u iv a le n t in  a n ti- in fla m m a to r) 
a c t iv ity  to  a b o u t 5 m g o f p re d n iso lo n e . A s c o rtis o l it  is  the 
m o st im p o rta n t o f th e  m a in ly  g lu co c o rtico id  c o rtic o s te ro id : 
se c re te d  b y  th e  a d re n a l c o n e x . H y d ro c o rtiso n e  is  u sed  , 
u s u a lly  w ith  a  m o re  p o te n t m in e ra lo c o rtic o id , ỈO I 
re p la c e m e n t th e ra p y  in  a d re n o c o n ic a l in s u ữ id e n c y  
(p . 1 6 0 0 .2 ). It  m ay  a iso  b e u se d  ỉo r  its  g lu c o c o rtic o ic  
p ro p e rtie s  in  o th e r c o n d itio n s  ío r  w h ic h  c o rtic o s te ro ic  
th e ra p y  is  in d ic a te d  (p . 1 5 9 7 .3 ) b u t d ru g s w ith  fe w e t 
m in e ra lo c o rtic o id  e ííe c ts  te n d  1 0  b e p re íe rre d  ío r  th e  lo ng - 
te rm  sy ste m ic  th e ra p y  o f a u to -im m u n e  an d  in ũ am m a to ry  
d ise a se .

T h e  d ose m a y  b e  e xp re sse d  in  te rm s o f th e  b a se , and  th e  
ỉo llo v v in g  a re  e a ch  e q u iv a le n t to  a b o u t lO O m g  o l 
h y d ro c o rtis o n e :
•  h y d ro c o rtìso n e  a ce ta te  1 12  m g
•  h y d ro c o rtiso n e  b u te p ra te  135  m g
• h y d ro c o rtiso n e  b u ty ra te  119  m g
• h y d ro c o rtiso n e  d p io n a te  1 3 4 m g
• h y d ro c o rtiso n e  h yd ro g e n  su c d n a te  128 m g
• h y d ro c o rtiso n e  so d iu m  p h o sp h a te  1 3 4 m g
•  h y d ro c o itiso n e  so d iu m  su c d n a te  1 3 4 m g
• h y d ro c o rtiso n e  v a le ra te  123  m g
H o w e v e r, e s te r ỉỉĩc a tỉo n  g e n e ra lly  a lte rs  p o te n q t an d  
co m p o u n d s w ith  e q u iv a le n t h y d ro co rtiso n e  c o n te n t m ay 
n o t h a v e  e q u iv a le n t d in ic a l e ỉíe c L

W h e n  g iv e n  o r a lly  h y d ro c o rtiso n e  fre e  a lc o h o l is  u s u ítlly  
u se d ; th e  d p io n a te  e s te r is  u se d  in  so m e ío rm u la tio n s . F o r 
rrplacement thcrapy in  a cu te  o r c h ro n ic  a d re n o c o rtic a l 
in s u ffid e n c y  th e  n o rm a l re q u ữ e m e n t is  2 0  to  3 0  m g d a ily  
(u s u a lly  ta k e n  Ú I 2 d o se s, th e  la rg e r in  th e  m o m in g  an d  th e  
sm a lle r in  th e  e a rly  e v e n in g . to  m im ic  th e  d rc a d ia n  rh y th m  
o f th e  b o d y ). A d d itio n a l so d iu m  c h lo rid e  m a y  b e  re q u ire d  if  
th e re  is  d e íe c tiv e  a ld o ste ro n e  s e a e tio n , b u t m in e ra lo c o rti-  
c o id  a c t iv ity  is  u s u a lly  su p p le m e n te d  b y  ữ u d ro co rtiso n e  
a ce ta te  o ra lly . S im ila r re g im e n s h a v e  a lso  b e e n  u se d  to  
c o rre c t g lu c o c o rtic o id  d e h d e n c y  in  th e  sa lt- lo s in g  fo rm  oi 
c o n g e n ita l a d re n a l h y p e ip la s ia  (p . 1 6 0 3 .2 ).

H y d ro c o rtiso n e  m ay  b e  g iv e n  in t r a v e n o u s ly , b y  s lo w  
in je c tio n  o r in lu s io n , in  th e  fo rm  o f a  v v a te r-so lu b le  
d e riv a tiv e  s t ic h  as h y d ro c o itiso n e  so d iu m  su c d n a te  o r 
h y d ro c o rtiso n e  so d iu m  p h o sp h a te  w h e n  a  ra p id  e ffe c t is  
re q u ire d  in  emrrgencừí: su c h  c o n d it io n s  a re  a c u te  
a d re n o c o rtic a l in s u ílìd e n c y  cau se d  b y  A d d iso n ia n  o r p o st- 
a d re n a le c to m y  c ris e s , b y  th e  a b ru p t a c d d e n ta l w ith d ra w a l 
o i th e ra p y  in  c o n íc o s te ro id -ư e a te d  p a tìe n ts , o r b y  th e  
in a b ility  o í th e  a d re n a l g la n d s to  cop e w ith  in c re a se d  stre ss  
in  su  ch  p a tie n ts ; c e rta in  a lle rg ic  e m e rg e n d e s su c h  as 
a n a p h y la x is ; a c u te  se v e re  a sth m a  (s ta tu s  a s th m a tic u ỉ— se e

AU cross-reíerences reíer to entries in Volume A
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aiso p. 1195.2); and shock. The usual dose is the equivalent 
oi 100 to soo mg of hydrocorósone, repeated 3 or 4 times in 
24 hours, according to the seveiity of the conditỉon and the 
patient's response. Fluids and electrolytes shouldbe given as 
necessary to correct any assoáated metabolic disorder. 
Similar doses to those spedhed above may also be given 
intram uscularly but the response is likely to be less rapid 
than that seen after intravenous doses. Corticosteroids are 
considered to be oỉ secondary value in anaphylacửc shock 
because of their relatively slow onset of action, but 
intravenous hydrocortisone may be a useíul adjunct to 
adrenaline to prevent turther detetioratíon in severely 
aSected patìents.

For doses used in children, see below.
In padents with adrenal deãtíency States supplementary 

cortícosteroid therapy may be necessary during some 
surgical operatìons and hydrocortisone sodium sucdnate or 
sodium phosphate may be given intramuscularly or 
intravenously beíore surgery. Various regimens have been 
proposed (see also Surgery, p. 1599.1). In padents taking 
more than 10 mg of oral prednisolone or its equivalent daỉly, 
the BNF recommends the following regimen:
• mirtor surgery under general anaesthesia, either the usual 

oral corticosteroid dose on the moming of surgery OT 
hydroconisone 25 to 50 mg (usualỉy as the sodium 
succúiate) intravenously at inducúon; the usual oral 
corticosteroid dose is resumed after surgery

• moderate or mứịor surgery. the usual oral corticosteroid 
dose on the moming oỉ surgery, plus hydrocordsone 25 
to 50 mg intravenously at induction, and followed by 
sữnilar doses of hydrocortisone 3 times daily, íor 24 
houis after moderate surgery and 48 to 72 hõuis after 
major surgery; the usual corticosteroid dose is resumed 
once hydrocortisone injections are stopped

For Iocal injectión into soft tissues hydrocortisone is 
usually used in the ỉorm oỉ the sodium phosphate or sodium 
suctínate esters; doses in terms o! hydrocortisone are 
usually 100 to 200 mg. For intra-articular injection 
hydrocortisone acetate is usually used in doses of 5 to 
50 mg depending upon the size of the joint.

For topical applicatíon in the treatment of various skin 
disorders hydrocortisone and the acetate. buteprate, 
butyrate, and valerate esters are noimally employed in 
creams, ointments, or lotìons. Concentratìons usually used 
have ranged {rom 0.1 to 2.5%. Although it is considered 
that hydrocortisone has fewer adverse eữects on the skin 
and is Iess liable to cause adrenal suppression than the more 
potent topical conicosteroids (see p. 1599.2 ỉor a rough 
guide to the dinical potendes oỉ topical corticosteroids), it 
should be bome in mind that this property may be 
considerably modihed both by the type of {ormulation or 
vehide used and by the type of esterihcadon present; other 
íactors that may also iníluence the degreé of absorptíon 
indude the site of applicatíon use of an ocdusive dressing, 
the degree oi skin damage, and the size of the area to which 
the preparatìon is applỉed.

Hydrocortisone or its esters are also avaiỉable in a variety 
of other dosage forms induding those for ophthalmic, aural, 
dental and rectaỉ applicanon, ỉor use in allergic and 
inAammatory disorders.

Other esters of hydrocortisone that have occasionally 
been used indude the aceponate, caproate, glycyrrhetinate, 
and propionate. Esters suđi as the aceponate may show 
modiRed topical activity.

Administratíon in children. When given orally as replace- 
tnent therapy in adrenocordcal insuffidency, the BNFC sug- 
gests that neonates and children aged from l month to 18 
years of age may be given hydrocortisone in usual doses of 
8 to 10mg/m2 daily in 3 divided doses. although higher 
doses may be needed. Larger portions of the daily dose are 
given in the moming and smaller portions in the evenỉng. 
In congenital adrenal hyperplasia. initial oral doses oỉ 9 to 
15mg/m2 daily in 3 divided doses may be used; agaúi, 
higher doses may be needed and the dose should be 
adjusted according to response.

When used intravenously íor mergtnàes such as acute 
adrenocortical insuíBdency, the ỉollowing doses may be 
given:
• neonates: initially lOmg as a slow injection, then 

1 0 0 mg/m2 daily as a continuous infusion or in divided 
doses every 6 to 8  hours; the dose should be adjusted 
according to response and, when ỉtable, reduced ơver 4 
to 5 days to an oral maintenance dose

• 1 month to 1 2  years old: initially 2  to 4mg/kg as a slow 
injectíon or inỉusion, then 2  to 4mg/kg every 6 hours; 
the dose should be adjusted according to response and, 
when stable, reduced over 4 to 5 days to an oral 
maintenance dose

• 1 2  to 18 years old: 1 0 0  mg every 6 to 8  hours by slow 
injection or iníusìon

Adverse Effects, Treatment, Wỉthdrawal, and 
Precautíons
As íor corticosteroids in generaỉ (see p. 1615.3, p. 1618.1, 
and p. 1618.3, respectìvely).

When applied toplcally, particularly to large areas, when 
the skin is broken, or under ocdusive dressings, 
cortìcosteroids may be absoibed in su£fident amounts to 
cause systemic eữects. Prolonged use of ophthalmic 
prepaiatìons containing cortícosteroids has caused raised 
intra-ocular pressure and reduced visual íunctíon.

Effects on fluid and eiedrolyte baiance. A report oi 
marked hypokalaemia and hypomagnesaemia assodated 
with high-dose intravenous hydrocortisone therapy in an 
alcoholic patient with suspected immune thrombocytope- 
nia. 1 Cardiac arrhythmias deveỉoped, and prolonged infu- 
sion of magnesium and potassium was required to restore 
normal plasma concentradons.

1. Ramsahoyc BH, đ  al. The mmeralocortìcoiđ eữects of hỉgh do$e 
hydrocortísone. BMJ 1995; 310: 656-7.

Effects on the nervous System. For reports and comments 
on paraesthesia or perineaỉ ữrìtation assodated with 
hydrocortisone sodium phosphate given intravenously, 
see p. 1617.3.

Hypersensitivity and anaphyiaxis. Reíerences to hyper- 
sensitlvity reactions and anaphylaxis assodated with the 
intravenous use of hydrocortisone; 1"7 topicaỉ applicatìon 
can also result in hypersensitivity.,

1. Chan cs, rt a l Hydrocorúsone-induced anaphylaxis. Med J Ausí 1984; 
141: 444 6.

2. Seale JP. Anaphylaaoid reaction to hydrocortisone. Med I  Aust 1984; 
141:446.

ỉ .  Coraỉỉo CE, Sosnỉn M. Bronchospasm, uchycardỉa foỉlowing intra- 
venous hydrocortỉsoae. Aust J Hosp Pharm 1985; 15:103-4.

4. Al Mahdy H, Haỉỉ M. Anaphylaxỉs and hydrocortỉsone. A m  bĩiem Med 
1988; 108: 487-8.

5. Pnỉcher DA. Kateỉarỉs CH. Anaphylactoỉd reactìon to ỉntravenous 
hydrocortisone sodium sucúnate: a case report and Uterature review. 
M eẳJA ua1991; 154: 210-14.

6. Kawane H. Anaphyiaaoid reacãon to imravenous hyđrocorásone 
sodỉum sucânate. Međ J Aust 1991; 154: 782.

7. CuiTỈe GP. et ai. An unexpected response to intravenous hydrocortỉsone 
sucànate ỉn an asthmatỉc padent Br J CUn Pharmacoỉ 2005; 60: 342.

8. VVUkỉnson SM. it ai. Hydrõcortỉsone: an ỉmportant cutaneous allergen. 
Lanat 1991; 337: 761-2.

Porphyria. The Drug Oatabase for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiEes hydrocortisone as 
possibiy porphyrinogenic it should be used only when no 
saíer altemative is available and precautìons should be 
considered in vulnerable patients. 1

1. The Drug Database íor Acute Porphyria. Available at: http://www. 
dnigs-porphyria.org (accessed 17/10/11)

Interactions
The interactions oỉ corticosteroids in general are described 
on p. 1619.3.

Pharmacokinetics
For a brief account oi the pharmacokinetics of corticoster- 
oids, see p. 1620.3.

Hydrocortisone is readily absorbed from the gastro- 
intestinal tract and peak blood concentradons occur in 
about an hour. The plasma half-life is about 100 minutes. It 
is more than 90% bound to plasma proteins. Following 
inưamuscular injection, the absorption of the water-soluble 
sodium phosphate and sodium sucdnate esters is rapid, 
vvhile absorption of hydrocortisone free alcohol and its lipid- 
soluble esteis is slovver. Absorption of hydroconisone 
acetatc after intra-articular or soft-tissue inịection is also 
slow. Hydrocortisone is absorbed through the skin, 
particularly in denuded areas.

Hydrocortisone is metabolised in the liver and most body 
tissues to hydrogenated and degraded forms su ch as 
tetrahydrocortisone and tetrahydrocortísol. These are 
excreted in the urine, mainly conjugated as giucuronides, 
vvith a very small proportion of unchanged hydrocortisone. 
Hydrocortisone readily crosses the placenta.

Preparations
Proprietary PrepomKons (details are given in Volume B)
Single-ingredient Preparations. Arg.: Alíacom Anusol-HC; 
Azuthidrona; Demacom Pridalit; Hidrotisona; Lacdd HC; 
Locoid; Medrodi; Microsona; Oralsone; Proavenal H; Scheri- 
cur+; Sirotamidn HC; Sdeỉcortil; Transderma H; AustraL: 
Coliíoam; Cortet Cortic Derm-Aid; DermAid; Egocom Hycon 
Hysone; Sigmacom Siguent Hycon Solu-Cortet Austria: 
Coliỉoam; Ekzemsalbe F; Hydoítal sine neomyđnot; 
Hydrocortone; Hydroderm; Locoidont; Belg.: Azacoitine; Cre- 
micort-H; Locoid; Pannocort; Solu-Cortet Braz.: Androcorúl; 
Arisconen; Benzenil; Berlison; Cortìsonab Cortíston; Cortúob 
Cortìzonf; Hicortínt; Hldiocortex; Hidyn H; Locoid; Nutracort; 
Solu-Cortef; Stìefcortil; Therasona; Westcortt: Canad.-. Bar-

riere-HC; Clariún skin Itch RelieẾ Cortamed; Cortate; Cortet 
Cortenema; Cortưoam; Cortodenn; DermaAex HC; Emo-Cort; 
Hycort; Hydetm; Hydrosone; HydroVab Neo-HCt: Novo-Hydro- 
cort; Prevẽx HC; Sarna HC; Solũ-Cortet Soothing Cream; West- 
cortt; Chile. Aquanil HCt; Calmurỉd; Corđsol; EỈBcort; Hlpoge; 
Locoid; Nutracort; Pandeb Solu-Cortet Oàna: Efficort (ỈÍ3I 
Bĩ); Locoid Youzhouer Cz.: Locoid; Denm.:
Coiưoam; Hydenn; Locoid; Mildisom Plenadren; Solu-Corteb 
Pin.-. Ampikyy; Apocorc Bucort; CoIUoam; Hyderm; Kyypak- 
kaus; Locoid: Solu-Cortei Fr.: Aphilan; Calmicort; Coloíoam; 
Cortapaisyb Cortisedennyb Dermaspraid Demangeaisont; Der- 
moíenac Efficort: Hydracortt; Locoid; Mitocortylt; Ger.: Alfa- 
son; ColUoam: Ebenob Penistil Hydrocortt; Piconril; Hydrocu- 
tan mildt; Hydrocutan; Hydrogalen; Hydroson; Laticort; Lỉnola 
Akut; Linolacort Hydro; Munb Munitrent; Neuroderm Akuc 
Pandelt; Posterisan corc Reteth Sanatìson Monot; Soventol 
HydroCorc Soventol HyđroSpray; Systral Hydroicortt; Gr.: 
ColUoam; Pilocot: Lyo-Cortím Nuttacotc Rolak; Solu-Coitet 
Hong Kong: BF-Hycõrtt; Corteh Cortosonet; Derm-Aid; Dha- 
cort; Egocort; Hydrosone; Hytisone; Sigmacon; Solu-Cortet' 
Uni-Cort+; Hung.-. Cortet Latícott' Locoid; Solu-Conet Imtia: 
Arvisone; Cardob Cipcoriln; Cort-H; Cort-S; Cortygard; Cud- 
soít; Eícortìn; Etdercoid; Entoíoam; Geocort; H-Cort; Hỉsone: 
Hobutíde; HS; Hy-Sone; Hycort; Hycoson; Hyss; Elyver; Intacor- 
Un; Irays; Labocort; Lacticare-HC; Locoid; Lycor: Lycortin-S; M- 
Cort; Multicort; Niscort; Novacorc Wycort; buUnu: Berlicort; 
Calacorth Enkacorc Lexacorton- Locoidt; Sterodermt; IrL: 
CoUỉoam: Corlan; Cortopin; Díoderm; Emucream HCt; Hc45; 
Hydrocortisyb Hydrocottone; Locoid: Plenadren; Solu-Corteí; 
Israel: Cordỉoam: Cortizone; Efficortt; Lanacort; Solu-Conet 
ItaL: ColUoam; Cortidro; Cortop; Dermirit; Dermocortab Plebo- 
cornd; FoiQe Inseưb Idracemi; Lanacort; Lenirit; Locoiđon; Sin- 
totrat; Solu-Corteh Jpn: Pandel; Saxhon: Malaysia: Denn-Aid; 
EíEcorc Egocorc H-Cort; Hycort; Hydrocort; Soíu-Cortet Mex.: 
Aquanil HC; Collicortt: Efficorc Fadolt; FIebocortid; Flemex; 
Icoisan; Lacticare-HC; Locoid; Microsona; Nositrob Nutracort; 
Solhidrob VYestcort; Neth.: Buccalsonet; Cremicon; Locoid; 
Mildisont; Plenadren: Solu-Corteb Zure oordruppels met 
hydrocortison; Noru/.: ColUoamt; Locoid: Mỉldison; Plenadren; 
Solu-Cortel- NZ: BK HC CoUíoam; Derm-Aid; DP Hydrocorti- 
sonet; Egocort: Lemnis Fatty Cream HC; Lipocort; Locoid; 
Mildison; Skincalm; Solu-Coiteb Phũipp.: Biocort; Govisone; 
Cortin: Cortứan; Costeron-H; Droxidenn; Efficort; Hovicor 
Hycort; Hycortíb Hydrotopic Lacticaie-HC; Ocecon Phanna- 
cort; Primacort; Solu-Cortet Sorvtton Steiỉcort; Syntesor; PoL: 
Corhydron; Hydrocorc Latícort; Locoid: Procortín; Port: 
Colitoam; Hĩdalone; Hydrocortone; Lactisona; Locoid; Pandeb 
Pandennib Rapicort: Solu-Corteb Rus.: Corteí (Kopreộ); Lati- 
con (JIznaopT); Locoid (Jl0K0iut); Sopolcort N (Conônumpr H)t;
S.Afr.: Biocort; Covocotc Dilucort' Locoid; Mextoderm; Mylo- 
cort; Procuun; Skincalm; SoIu-CorteẼ Stopitch; Singapore: 
Cortisone; Detm-Aid: Dhacort; Eỉ&cort; Egocort; H-Cort Hydro- 
cort; Hydroderm; Nu-Derm Tolereent; Solu-Corteí; Spain: 
Actocortina: Aítasone; Calmiox; Ceneo; Dermosa Hidrocortiso- 
na; Hemodren; Hemorrane; Hidroaltesona; EDdrotísdỉn; Isdi- 
nium; Lactisona; Nutrasona; Oralsone; Scalpidn Capilart; 
Schericun Sunidenna; Swed.: CoUíoam: Ficortril; Hydeim; 
Locoid; Mildison; Solu-CorteẺ Unidermt; Switz.: AUacortone; 
Hydrocottone; Locoid; Sanadermib Solu-Cortet Thai.: H-Cort; 
HC; Hytisone; Lacticaie-HC' Prevex HCt; Solu-Cortet Turk.: 
Cortimydne; Hipokort; Locoid; UAE: AUácort; VK: CoUỉoam; 
Corlant: Cortopin; Cortropin; Dermacorc Dioderm;
Eícortdant; Elcortesob Exe-Cort; Hc45; Hydrocortistab; 
Hydrocortonet; Lanacort; Locoid; Mildison; Plenadren; Solu- 
Corteỉ: Zenoxone; ukr.: Laúcort (JĩaTHKopr); Locoid (HoKoita); 
Solu-Cortef (Coay-Kopreệ); USA: A-Hydrocort; Acticort; Ala- 
Com Anucort-HC; Aquanil HC; Aveeno Actíve Katurals Hydro- 
cortisone; Bactíne; CaldeCort; Carmol HC; Cetacom Colocom 
Cort-Dome: Cortaid; Corteí Femínine Itch; Cortet Cortícainet; 
Corticool; Cortiỉoam: Cortứone: Deimarest Diỉ-Com Dermol 
HC; Dermolate; EarSol-HC; Gynecorc Hemril-HC; Hi-Con 

I Hydrocortone; HydroSkin; Hytone; Itch-X; Lacticare-HCt; 
ỉ Lanacom Locoid: Massengill Medicated; Neutrogena T/Scalp;
Ị Noble Formula HC; NuCÓrc Nutracom Orabase HCA; Pandẽl; 
i Penecort; Procortt; Proctocore Proctocream HC 2.5%+; Recon 

PIus; Rectacort-HC; Scalacort DK. Solu-Cortef; Synacorc 
Tegrin-HC Texacom U-Com Westcorc Xerese; Venez.: Cordci- 
na; Efficom Hidrocom Hidrozona; Liocom Nutracom Solu-Cor- 
tef; Stiicott.

MuHi-ingredient PraporoHons. Numerous preparadons are listed 
in Volume B.

Phormocopoeiol Preporotions
BP 2014: Gentamicin and Hydrocortlsone Acetate Ear Drops; 
Hydrocortisone Acetate and Neomydn Ear Drops; Hydrocortí- 
sone Acetate and Neomydn Eye Drops; Hydrocortisone Acetate 
and Neõmyón Eye Ointment; Hydrocortisone Acetate Cream; 
Hydrocortisone Acetate Injectíon; Hydrocortisone Acetate 
Ointment; Hydiocortisone Acetate Oral Suspension; Hydrocoiti- 
sone and Clỉoquỉnol Cream; Hydrocortisone and Clioquinol 
Ointmenc Hydroconisone and Neomydn Cream; Hydrocorti- 
sone Cream; Hydrocortlsone Ointment Hydrocordsonẽ Oromu- 
cosal Tablets; Hydrocortisúne Sodium Phosphate Irgection; 
Hydrocortísone Sodium Phosphate Oral Solution; Hydrocorti- 
sone Sodium Sucdnate Injecdon; Miconazole and Hydiocorti- 
sone Acetate Cream; Miconazole and Hydrocortỉsone Cream; 
Miconazole and Hydrocortisone Ointment;
USP 36: Chloramphenicol and Hydrocortisone Acetate for 
Ophthalmic Suspension; ChloramphenicoL Polymyxin B Sulíate, 
and Hydrocortisone Acetate Ophthaỉmic Ointment’ Clioquinol 
and Hydrocortisone Cream; CUoquinol and Hydroóortisone

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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Ointment; Colistìn and Neomydn Sulíates and Hydrocortisone 
Acetate Otíc Suspension; Hydrocortisone Acetate Cream; 
Hydrocottisone Acetate Injectable Suspcnáon; Hydrocortisone 
Acetate Lotìon; Hydrocortìsone Acetate Ointment; Hydrocorti- 
sone Acetate Ophthalmic Ointment; Hydiocortiỉone Acetate 
Ophthalmic Suspension; Hydrocortisone and Acetic Add Otic 
Solutíon; Hydrocortísone Butyrate Cream; Hydrocortìsone 
Cieam; Hydrocortisone Gel; Hydroconisone Injectable Suspen- 
áon; Hydrocortỉsone Lotioru Hyđrocortisone Ointment; Hydro- 
cortisone Rectal Suspenáon; Hydrocordsone Sodium Phosphate 
Injection; Hydrocortisone Sodỉum Sucônate lor Injectíon; 
Hydrocortisone Tablets; Hydrocortísone Valerate Cream; Hydro- 
cortiỉone Valerate Ointment; Neomydn and Polymyxin B 
Sulíates and Hydrocorúsone Acetate Cream; Neomyđn and 
Polymyxin B Sulỉates and Hydrocortisone Acetate Ophthalmic 
SuspensỊon; Neomydn and Polymyxin B Sulỉates and Hydro- 
cortisone' Qphthalmic Suspession; Neomyãn and Polymyxin B 
Sulfates and Hydrocortísone Otíc Soluúon; Neomytín and 
Polymyxín B Sulỉates and Hydrocortisone Otìc Suspenỉion; 
Neomydn and Polymyxin B Sulỉates, Badtradn Zinc and 
Hydrocortísonc Acetate Ophthalmic Ointment; Neomydn and 
Polymyxin B SuUates. Batíưadn Zinc, and Hydrocortisone 
Ointménc Neomydn and Polymyxin B Sulíates, Badtradn Zinc. 
and Hydrocortisone Ophthalmic Ointment; Neomydn and 
Polymyxin B Sulíates, Badtradn, and Hydrocortisone Acetate 
Ointment; Neomyrin and Polymyxin B Sulíates, Badtradn. and 
Hydrocortisone Acetate Ophthalmic Oimment; Neomydn and 
Polymyxin B Sulíates, Gramiddin, and Hydrocortisone Aceiaie 
Cream; Neomydn Sulỉate and Hydrocortisone Acetaie Cream; 
Neomydn Sulíate and Hydrocortisone Acetate Lotion; Neomydn 
Sullate and Hydrocortìsone Acetate OintraenC Neomydn SuUate 
and Hydrocortìsone Acetate Ophthalnũc Ointment; Neomydn 
Sulíate and Hydrocortisone Acetate Ophthalmic Suspenáon; 
Neomydn Sutíate and Hydrocortisone Cream; Neomydn Sulỉate 
and Hydiocortisone OintmenC Neomydn Sulíate and Hydro- 
cortisone Otic Suspension; Oxytetracydine Hydrochloride and 
Hydiocortìsone Acetate Ophthalmic Suspenáon; Oxyretra- 
cydlne Hydrochloride and Hydrocortisone Ointment; Polymyxin 
B Sulỉate and Hydiocorúsone Otíc Solution.

IsoAupredone Acetate IBANM, USAN, HNNMI ®
Acetato de isotìupredona; 9a-Fluoroprednisolone Acetate; 
IsoAupredona, acetato de; IsoAuprédone, Acétate d'; 
IsoẠupredonl Acetas; U-6013; H3cxị)/iynpeflOHa AueTaĩ. 
9a-Fluoro-11 p,17a,21-trihyđroxypregna-1,4-diene-3,20- 
dione 2 1 -acetatè.
C23H29FO6=4205
CAS — 338-95-4 (isodupredone); 338-98-7 ỹsodupredone 
acetote).
UNII — 55P9TUL75S.

Phdimacopoeias. In us for veterinary use only.
USP 36: (IsoĐupredone Acetate). Proted bom light.

Proíile
IsoOupredone acetate is a cortìcosteroid that has been used 
for its topical glucocorticoid actívity (p. 1597.1) in aUergic
rhiniric

IsoAupredone is also employed in veterinary medidne.

Preparations
Proprietnry PrBparolioro (detailỉ arc given in Volume B) 
MuK-ingredient Preparatians. Israel: Proaíỷ.

Loteprednol Etabonate IBANM, USAN, HNNMI ® 
CDDD-5604; Ètábonato de loteprednol; HGP-1; Lotéprednol, 
Etabonăte de; Lotepred noí etabonato de; loteprednol Ethyi 
Carfaonate;; Loteprednoli Etabonas; R-5604; /loTenpeflHoĩía 
3ra6oHaT. • ' ■ • '  .
(Tip,17a)-17-[{Ethoxycarbonyl)oxy]-11 -hydroxy-3-oxoan- 
drosta-1’,4<íiene-ĩ7-carboxylic acid chloromethyi ester: 
^3 ,0 07= 467 .0  ,
CAS —  129260-79-3 (toteprednol); 82034-46-6 (loĩeprednol 
etabonate).
ATC —  SỎ18A14.
ATC Vet —  QS01BA14 
UNII — ỴEHỊẸZ96K6.

Proĩile
Lotepređnol etabonate is a conicosteroid used for its 
glucocorticoid activity (p. 1597.1) ÚI ứje topical manage- 
ment o ỉ inAamniatory and allergic disorders oí ứie eye. It is 
usually used as eye drops containing 0.2 or 0.5%.

Prolonged applicatíon to the eye of preparations 
containỉng corticosteroids has caused raised intra-ocuỉar 
pressure and reduced visual íunction.
Reíerences.

1. Ndbỉe s, Goa KL. Loteprednol etâbonate: dinỉcaỉ potentiti in the 
nunagemem oi ocuỉar inibmmỉtỉon. BioDrugs I99S; 10: 329-39.

2. Pavesio CE, DeCory HH. Treatment of ocuỉar ỈĐÌlaỉninaỉorỴ conditions 
wỉth ỉoteprednoỉ etabonate. Br J Ophihaỉmoi 2008; 92:453-9.

Preparatìons
Proprietary Preparatìons (details are given in Volume B)
Single ingredient Preporotions. Arg.: Alrex; Lopred; Lotemax; 
Lotẽsoít; Talot' Austría: Lotemãx; Bros.: Ãirex; Loteprol; 
CauúL: Alrex; Ịotemax; chile-. Oỉtol; Chirur. Lotemax (ữìèff); 
Ger.i Lotemax; Gr.: Lotemax; Hong Rong: Alrex; Lotemax; 
India: Loteũaưu Lotepred; Irt: Lotemax- Israel: Lotemax; ItaL: 
Lotemax; Mex.: Loterex; Lotesoỉt; PoL: Lotemax; Singapore: 
Lotemax; Thai: Lotemax; Turk.: Lotemax; UK: Lotemax USA: 
Aircx; Lotemax; Venez.: Lotesolt.
AAuiti-ingradient Preparaiions. Arg.: Lotemicin; Zylet; Braz.: 
Zylec Israel: Zylet; Mex.: Zyleth; Singapore. Zylet: Thai.: Zylec 
USA: Zylet.

Mazipredone ỊrìNNi <8>
Mazipredona; Maziprédone; Maziprẹdọnum; Ma3MripeẠOH.
11 p,i 7-Dihydroxy-21 -(4-methyl-1 -piperazinyl)pregna-1,4- 
diene-3,20-dione.
C26H38NA=442.6 
C4S —  13085-08-0.
UNII — QNOW2YSW63.

P r o Ị iỊe

Mazipredone is a corticosteroid used topically for its 
glucocorticoid activity (p. 1597.1). It is used as the 
hydrochlorìde vvith miconazole in the treatment of íungal 
iníeaions of the skin.

When applied topically. particularly to large areas, when 
1 the skin is broken, or under occlusive dressings. 

corticosteroids may be absorbed in suỉBcient amounts to 
cause systemic eileas (p. 1615.3). The elíects of topical 
corticosteroids on the skin are described on p. 1617.3. For 
recommendations conceming the correct use of corticoster- 
oids on the skin, see p. 1599.2.

Preparations
Proprielnrỵ Preporaiions (details are given in Volume B) 

Single-ingredient PreparoHons. Rus.: Depersolon (TlenqnoaoR).

MulK-ingredienl Preparations. Hung.: Mycosolon; PoL: Mycoso- 
lon; Rus.: Mycõsolon (MHK030/I0H); ukr.: Mycosolon
(Mm030a0H)t.

Meprednisone IUSAN, riNNi 0
Meprednisona; Méprednisone; Meprednisonum; 16|3-
Methylprednisone; NSC-527579; Sch-4358; MenpeflHM30H.
17a,21-Dihydroxy-16(3-methylpregna-1,4-diene-3,11,20- 
trione.
CnH280 5=372i 
C A S— 1247-42-3.
ATC — H02AB15.
ATC Vet —  QH02AB15.
UNII —  67U96J8P35.

Pharmacopoeias. In us.
USP 36: (Meprednisone). Store in airtight containers at a 
temperature not exceeding 40 degrees. Protect bom light.

Proỉile
Meprednisone is a corticosteroid vvith mainly glucocorticoid 
activity (p. 1597.1). It has been given orally as either the 
free alcohol or the acetate and by injection as the sodium 
benúsucdnate.

Preparatíons
Ptoprietary Pieparolions (detaiỉs are given in Volume B)
Sôigle-ingredient Prepơnitions. Arg.: Cortipyren B; Deltisona B; 
Laósona Bf; Prednisonal; Prenolone; Rupesona B; Mex.: Lec- 
tan.

Meriiyiprednisolone (BAN, riNNi ®
Meilprednìzolon; Methylprednisolon; 6a-Methytpredniso- 
lone; Mệthylprednisoione; Methylprednisolonum; Metilpred- 
nisolona; Metilprednizoton; Metilprédnìzolonás; Metylpred- 
n is o lo n ;  M e t y y l i p r e d n i s o l o n i ;  N S C - 1 9 9 8 7 ;  
MeTwinpeflHM30/i0H.
T i p, 17 a,21 -T rihydroxy-6a-methy lpregna-1,4-diene-3,20- 
dione. .
ca H3oOs=374í ;
ộ s  — 83-43-2. ' ' , -• ^
ATC —  D07AA01; H02A804.
ATCVet —  QD07AA01; QD10AA02; QH02AB04: 
U m — X4W7ZR7023.

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.

Ph. Eur. 8 : (Methylprednisolone). A white or almost white, 
crystallme potvder. It shovvs polymoiphism. PracticaHy 
insoluble in yvaten spaiingly soluble in alcohol; slightly 
soluble in acetone and in dichloromethane. Store at a 
temperature oi 2 degrees to 8  degrees. Protect bom light 
USP 36: (Methylprednisolone). A white to practically vvhite, 
odourless, crystalline powder. PracticaDy insoluble in waten 
soluble 1 in 1 0 0  of alcohol, and in 1 in 800 oỉ chloroíorm 
and oỉ ether slỉghtly soluble in acetone; sparỉngly soluble in 
dioxan and in .methyl alcohol. Store in airtỉght containers. 
Protect bom lighL

Methylprednisolone Acetate IBANM. riNNMỊ ®
Acetatọ de metilprednisolona; Methylprednisolonacetat; 
Meứiylprednisolon-acetát; MẻthylprecỊnisọlone, acếtate de; 
Methýlprednisoìonl Acetas; Metilprednisolọna, acetato dẹ; 
Metịlprednizolon Asetat; Metilprednizolón-acetát' Metilpred- 
nizolono acẹtaías; Metylprednisolònacetat; Metyylipredni- 
soloniasetaatti; MeTnnnpeflHn30/i0Ha AựeTaĩ. 
Methylprednisolone 21-acetate.
C24H3206=416.5 
CAS — 53-36-1.
ATC — D07AA01; H02AB04.
ATC Vet — QD07AA01; QH02A804.
UNli — 43502P7F0P.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8 : (Methylprednisolone Acetate). A vvhite or 
almost white, crystalline powder. Praaically insoluble in 
watei; sparingly soluble in alcohol and in acetone. Protect 
írom light.
USP 36: (Methylprednisolone Acctate). A vvhite or 
practically white, odourless, crystalline powder. Soluble 1 
in 1500oỉwater, 1 in 400 of alcohol. 1 in 250 of chlorotorm. 
and 1 in 1500 of ether; sparìngly soluble in acetone and in 
methyl alcohol; soluble in dioxan. Store in airtight 
containers at a temperature of 25 degrees, excursions 
pennitted betvveen 15 degrees and 30 degrees. Protea ừom 
light.

Methylprednisolone Hydrogen Succinate
ỊBANM, rlNNMI <8>
Hidrogenosuccinato de metilprednisolona; Methylpredniso- 
lone Hemisuccinate; Méthylprednisolone, Hémisuccinate de; 
Méthyiprednísolone, Hydrogénosuccinate de; Methylpred- 
nisolonhydrogensuccinat; Methylprednisolon-hydrogen- 
sukcinát; Methylprednisoloni Hemisuccinas; Methylpredni- 
soloni Hydrogenosuccinas; Metilprednisolona, hidrogen- 
osuccinato de; Metilprednizolon-hidrogén-szukcinát; Metil- 
p r ẹ d n i z o l o n o - v a n d e n i l i o  s u k c i n a t a s ;  
Metylprednisolonvãtesuccinat; Metyyliprednisolonivetysuk- 
sinaatti; MeTwinpeflHM30/ioHa reMMcyKLtMHaT. 
Methylprednisolone 2Hhydrogen succinate).
^26^3408=474.6
CAS — 2921-57-5. s
ATC — D07AA01; H02AB04.
AĨC Vet — QD07AA01; QH02A804.
UNII — 5GMR90S4KN.

Pharmacopoeias. In Eur. (see p. vii); Jpn, and us.
Ph. Eur. 8 : (Methylprednisolone Hydrogen Sucdnate). A 
white or almost white, hygroscopic powder. Practically 
insoluble in vvaten slightly soluble in dehydrated alcohol 
and in acetone; dissolves in dilute Solutions of alkali 
hydroxides. Store in airtight containen. Protea bom light 
USP 36: (Methylprednisolone Hemisucdnate). A vvhite or 
nearly white, odourỉess or neariy odourless, hygroscopic 
solid. Very slightly soluble in waten freely soluble in 
alcohol; soluble in acetone. Store in airtight containers.

Methylprednisolone Sodium Succinate
IBANM, rlNNMI ®
M ethylprednisolone Sodium Hemisuccinate; Méthyl- 
prednisolone, Succihate Sodique de; Methylprednisoloni 
Natrii Succinas; Metilprednisolona, succinato sódico de; 
Metilprednizolon Sodyum Sũksinac Succinato sódíco de 
metilprednisolona; MeTM/inpeAHiteonoHa HaTpMA CyKL(MHaT. 
Methylprednisolone 2Hsodium  succinate).
C26H33Na08=496J 
c ữ — 2375-03-3.
ATC — D07AA01; H02AB04.
AĨC Vet — QD07AA01; QH02AB04.
UNII — LEC9GKY20K.

Pharmocopoeias. In us.
USP 36: (Methylprednisolone Sodium Sucdnate). A white 
or nearly white, odourless, hygroscopic, amorphous solid. 
Soluble 1 in 1.5 of water and 1 ÚI 12 of alcohol; very slightly 
soluble in acetone; ứisoluble in chloroíorm and in ether. 
Store in airtight containers. Protea bom light.

An cross-reíerences reíer to entries in Volume A
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StabilHy. Methylprednisolone sođium sucdnate injectíon 
ịSolu-Medrol, USA) was considered to be stable for 7 days 
when diluted in water for inịection and stored in glass 
vials at 4 degrees. When stored under súnilar conditìons at 
22 degrees, it was considered to be stable for 24 hours. 1 
The tnanuỉacturers State that the prepared solution should 
be stored at 20 to 25 đegrees and used wỉthin 48 hours of 
mixing.

1. Nahata MC, tí ai. Stabỉỉỉty of dỉỉuted methyỉprednísoỉone Mdỉum
succinace injection at nvo temperatures. Am J Hosp Pharm 1994; Sl:
2157-9.

Uses and Administatìon
Methylprednisolone is a corticosteroid with mainly 
glucocortìcoid activity (p. 1597.1); 4 mg of methylpredniso- 
lone is equivalent in antì-inílammatory activity to about 
5 mg of prednisolone.

It is used, either in the ỉorm of the free alcohol or in one 
of the esteriãed forms, in the treatment oỉ condióons lor 
which cordcosteroid therapy is indicated (see p. 1597.3) 
except adrenocortical-dehdency States. for vvhich hydro- 
cortlsone with supplementary Budrocortisone is preferred.

The dose is usually expressed in terms of the base, and 
the {ollovving are ẽach equivalent to about 40 mg oỉ 
methylprednisolone:
• mẹthylpređnisolone acetate 44 mg
• mẽthyỊprednisolone hydrogen sucdnate 51 mg
• methylpređnisolone sodium sucdnate 53 mg 
Hovvever, esteriíication generally alters potency and 
compounds with equivalent tnethylprednisolone content 
may not have equivalent đinical effea.

When given orally, methylprednisolone usually has an 
initial dosage range of 4 to 48 mg daiiy but higher initial 
doses of up to lOOmg or more daily may be used in acute 
severe disẽase. \

For paren teral use in intensive or emergency therapy, 
methylprednisolone sodium sucdnate may be given by 
intramuscular or intravenous injection or by intravenous 
inỉusion. The intravenous route is preỉerred for its more 
rapid eữect in emergency therapy. The usual initial 
inữamuscular or intravenous dose ranges írom the 
equivalent of 10 to 500 mg of methylprednisolone daily. 
Large inơavenous doses (over 250mg) should nonnally be 
given slowly over at least 30 minutes; doses up to 250 mg 
should be given over at least 5 minutes. High doses should 
generally not be given for prolonged periods; emergency 
ưeatment should only be used until the patient is stabilised. 
High doses given intermittently for a llmited period have 
sometimes been knovvn as 'pulse therapy' (see Administra- 
tion, below) and in graft reịection (see Organ and Tissue 
Transplantation, p. 1932.2) up to 1 g has been givendaily for 
up to 3 days. In intensive therapy of acute spinal a>rd inịury 
(p. 1613.2) initial doses of the equivalent of 30mg/kg oỉ 
methylprednisolone have been given by bolus intravenous 
injection over 15 minutes and followed. a£ter a 45-minute 
pause, by intravenous iníusion of 5.4mg/kg per hour over 
24 hours or longer. For slow intravenous infusion 
methylprednisolone sodium sucdnate is dissolved in an 
appropriate volume of glucose 5% or sodium chloride 0.9% 
or sodium chloride 0.9% and glucose 5%.

For doses used in diildren. see belovv.
Methylprednisolone acetate may be gi ven as an aqueous 

suspension by intramuscular ứijection for a proỉonged 
systemic effect, the dose varying írom 40 mg every 2 vveeks 
tõ 1 2 0 mg vveekly.

For intra-articu lar injection and ỉor injectíon into 
soft tissues methylprednisolone acetate aqueous suspen- 
sion is used. The dose by intra-articular injection varies bom 
4 to 80 mg according to the size of the ahccted joint. The 
acetate may also be given by intralcsìonal injeaion in doses 
oi 2 0  to 60 mg.

For use in the treatment of various skin disorders 
methylprednisolone acetate may be applied topically, 
usualỉy in concentratíons of 0.25%. The aceponate, vvhich 
may show modiGed topical activity, has also been applied as 
a 0.1 % cream, lotion, or ointment. For recommendations 
conceming the correct use of cordcosterolds on the skin. 
and a rough guide to the dinical potendes oỉ topical 
corticosteroids, see p. 1599.2.

Other esters of methylprednisolone that have occasion- 
ally been used indude the dpionate and the suỉeptanate.

General reíerences.
I. Cronsicin BN. Clinical use of methylprcdntsolone sodlum sucdnate; 1

review. Curr Ther Ra 1995; 56: 1-15.

Administrotioh. For short-tenn intensive corticosteroid 
therapy or in certain emergency situadons a technique 
knovra as 'pulse therapy' has been used. Methylpredniso- 
lone has often been used in this manner. Typically, high 
doses oí about 1 g ihtravenously have been given, daily or 
on altemate days or weekly, for a limited number of 
doses; the most common regimen appears to be 1 g daily 
for 3 days.

Administrotion ÚI chitdren. Doses of methylprednisolone 
in children have varied considerably, depending on the 
condition being treated.

The SNFC suggests that an oraỉ dose of 0.5 to 1.7 mg/kg 
daily in 2 to 4 đivided doses may be used for inflammatory 
and aUergic disorders in children aged from 1 month to 18 
years old.

Methylprednisolone sodỉum sucdnate has been given 
parenterally  by the intravenous route. The BNFC suggests 
that inSammatory and allergic disorders may be ơeated 
intravenously, by either uýection or infusion, in equivalent 
doses to those used orally. High intravenous doses providing 
10 to 30mg/kg (maxứnum lg) of methylprednisolone, 
given once daily or on altemate days for up to 3 doses. may 
be used in 'pulse therapy' in children aged bom 1 month to 
18 years old for conditions su ch as severe eiythema 
multíforme (Stevens-Johnson syndrome), Iupus nephritis, 
and systemic onset juvetule idiopathic arthritis. In graft 
rejection, a dose of 10 to 2 0 mg/kg (maximum lg) once 
daily may be given for up to 3 days.

Blood disorders. Methylprednisolone is one of the corti- 
costeroids that have beẽn used in the management oỉ hae- 
mangioma (p. 1605.3) and the Kasabach-Merritt
syndrome.1 There are also reports of benefit bom very 
high-dose therapy in a few patients with reỉractory pii- 
mary acquữed pure red ceU aplasia,1 or aplasia due to 
Blackían-Diamond anaemia.3

1. ítooylu 5. tí «/. Megadose methylprednisolone therapy for Kasabach- 
Meititt syndrome. J Ptdiữtr 1996; 129: 947.

2. Kadlkoylu G. tí  a i Hỉgh-dosc methylprednisolone therapy in pure red 
ccll aplãsia. A m  Pham aather 2002: 36: 55—8.

3. Bemini JC. tí «1. Hlgh-dose intnvenous mcthylprednisolone therapy lor 
paúents irith Diamond-BIackian anemia rrỉraciory to convcntional 
doses of prednỉsone. J Ptdiaír 1993; 127: 654-9.

IMMUNE ĨHROMBOCYTOPENIA High-dose intravenous 
methylprednisolone may be used as part of the emergency 
management of immune thrombocytopenia (p. 1606.1), 
for example when major acute bleeding or intracranial 
haemorrhage supervene. There is some evidence that 
methylprednisolone is less eííective than nonnal únmuno* 
globulins. Methylprednisolone has also been used orally 
or ỉntravenousỉy in the management of the chronic lorm, 
although prednisolone or prednỉsone are more ừequently 
used fõr oral therapy and good contro&ed studĩes arẽ 
scanty.
Reíerences.

1. von đem Bome AEGKR. et-al. High dose intravenoos methyipredniso- 
lone or hỉgh dose ỉntravenous ganunaglobulia ỉor autoimmune 
thrombocytopenia. BMJ 1988; 296: 249-50.

2. ốxsoylu s, et ai. Megadose methyỉprednisolone íor duonỉc idiopathic 
thrombocytopenic purpura. larưrt 1990; 336:1078-9.

3. Akoịlu T, đ  aL Megadose methyỉprednisoỉoae puỉse therapy ỉn aduỉt 
ỉdỉopathic thrombocytopenỉc purpura. Lanat 1991; 337: 56.

4. ỗtsoyỉu s. Mega-dose methyỉprednỉsdone for chronic idỉopđihic 
thrombocytopenic purpura. la n a t 1991; 337: 1611-12.

5. Rosth«j s. ã  a i Randomixed triaỉ comparing intnvenous immuno- 
gỉobulỉn w ith  methylprednisolone puỉse thenpy in acute ỉdỉopathic 
thrombocytopenic purpura. Aứa Paediatr 1996; 85:910-15.

6. Aipdogan ỗ . ỂÍ ai. ERỈcacy of hỉgh*dose methylprednỉsolone as a first’ 
Une tberapy In aduỉt patlenu wỉth idỉopathỉc thnxnbocytopenỉc 
purpura. Br J Haematoỉ 1998; 103: 1061-3.

7. Gỡdeau B, a  ai. Inaavenous ỉnununogỉobulỉn or high-dose methyl- 
prednisolone. wỉth or vvichout oral prednisone. !or adults vrỉth unoeaced 
severe autoỉmmune ihiDmbocytopenic purpura: a randomised, multỉ- 
centre tĩỉaỉ. Lancet 2002; 359: 23-9.

Rheumatoid arthriỉis. Methylprednisolonc given in inưa- 
venous pulses has been reported1’7 to be eííective in the 
treatment oí rheumatoid arthritis (p. 13.2) induding juve- 
nile idiopathic arthritis. Some studỉes have shovvn thìs 
treatment to be of greatest beneht when given with a dis- 
ease-modilying anúrheumatic drug (DMARD) , 1-14  
although others ỉhowed the addition of methylpredniso- 
lone to exísting therapy to have no extra beneCt.4 A com- 
paratively low dose oí lOOmg vvas lound to be as eỉíective 
as ỉ g in one study.1 Monthly doses of methylprednisolone 
by deep innamuscuiar injectìon were also an eHective 
adjunct to gold therapy.*

A preliminary study in children has íound intravenous 
pulses ọf methylprednisolone 30mg/kg to be eSective 
ơeatment for systemic ũares of juvenile idiopathic arthritis.7

1. Walters HT. Cawley MID. Combỉned suppresdve drug oeatment ỉn 
seveĩe reíraaory rheumatoid disease: an analysỉs oí the reíative effecỉ5 oi 
paremeral methylprednỉsoione. cydopbosphamỉde and sođium auro- 
thỉomaỉate. Arm Rheum Dừ 1988; 47: 924-9.

2. Sraith MD, et ai. The dỉnỉcaỉ and ỉmmunoỉogỉcal eSects oỉ puise 
methylprednisolone therapy in rheumatoid anhrítis L dỉnicaỉ eữects. J 
Rkeumatol 1988; 15:2 2 9 -Ì Ì

3. Igeỉhart IW, ct a l Intravenous puỉsed sceroỉds in iheumatoid aithritis: a 
comparaứve dose stuđy. J Rheùmatol 1990; 17: ỉ 59-62.

4. Smỉth MD, a  ai. Puise methyỉprednỉsoỉone cherapy In rheumatokỉ 
arthritis: unproved therapy. ttnjiútỉfied therapy, or eSective adjunctive 
ưeatmenc? Anh Rheum Dà 1990; 4 9 : 265-7.

5. Kapiỉinszky N, Keszỉheỉyi B. Hỉgh dose inoavenous methylpređnúoíone 
pube therapy in patỉents with rheunutoid arthritis. A m  Rhtum Dừ 1990; 
49: 567-8

6. Hansen TM, a  ai. Doubỉe bỉlnd pỉacebo ũữntroỉỉed Ỉriaỉ of pulse 
treatment with methyỉprednisokme combỉned with dbease modưyỉng 
drugs ỉn rheumatữỉd arthritỉs. BM J1990; 301:268-70.

7. Adèbajo AO. Haỉỉ MA. The use oí imravenous puỉsed methyỉprcdniso- 
lone ỉn the treatment oí systemic-onset juvenỉỉe chronỉc arthxỉtís. Br J 
Rheumatoi 1998; 3 7 :124ÍV-2

8. Corkỉlỉ MM. a  ai. IntrmmuscuLar depot methytỊHvdnỉsoỉone ỉnđuction of 
cbrysotherapy ỉn rheumatold arthritỉs: à 24*week randomỉxed 
comroỉled triaL Br J  RMeumatoỉ 1990; 29: 274-9.

Systemk lupos erythemalosus. Methylprednisoỉone has 
be en widely used to treat disease Ẽares or severe manites- 
tations of SLE (p. 1613.3).
Reíerences.

1. Badsha H. Bdwards Cl. Intnvenoui pulses of metbylprednisolone for 
lysemic hipui erytbeRKtosas. Sm bt Aràtritií Sham  2003:32: 370-7.

2. Danomki Ã. UttL Plans in lupus: Outcome AssessmentTtial (PLOAT), a 
CDmparison betm en  oral methylpndnisaione and intnmuscular 
oiamdnoione. J  Kham ual 2006; 33: 57-60.

3. Trevisui VF. a  í/. Cydophosphamide venos metbytprednisolone for 
tnadng neuropsydiỉatiic bivotvement in systemic ìupm etythematosus. 
Available in The Cochrane Database of Systematic Beviem; Issue 2. 
Chìchester. John W0ey; 2006 (accessed 20106/06).

Adverse Effects, Treatment, Wỉthdrawal, and 
Precautions
As for coiticosteroids in general (see p. 1615.3, p. 1618.1, 
and p. 1618.3, respecdvely). Rapid intravenous injection of 
large doses has been assoóated with cardlovascular collapse.

Methylprednisolone may be slightly less likely than 
prednisolone to cause sodiuĩn and vỹater retention.

When applied topicaQy, pardcularly to large areas, when 
the skin is broken, or under ocdusive dressings, 
corticosteroids may be absorbed in s u ữ d e a t amounts to 
cause systemic eữects.

Reỉerences to various adverse tííects assodated with 
inttavenous methylprédnisolone in high-dose pulse 
therapy1*11 and to ádverse eííects after inữa-articular1113 
and intranasal injection.14 Epidural dosage (or more 
particularly inadvertent intrathecal dosage during 
attempted epidural placement) may be assodated with 
serious adverse eữects induding arachnoiđitis and aseptic 
meningitis, although the degree of lisk is uncertain. 15

t. Hemnaik KJ, tí aL Acute aithralgia lòOoning high-dose intraTenous 
snthylpndnisokme therapy. Lanăt 1974; 1L' 229.

2. BaHeỹ KK. Annotư ?. Ã ãite aithialgia atter hỉgh-dose inoavenous 
methylpndnisolone. Latua 1974; 11: 1014.

3. Benn«t VVM. Sơong D. ArứualgM aíter higfa-dose steroỉds. Larctí 1975; 
t  332.

4. Moses RE tí tL  Paial arthythmia after pulse nuthylpndnỉsolone 
Ihenpy. A m  ỉmrm Mtd 1981; 95: 781-2.

5. Oto Ã tí al. Methylptednlsolone pulse thenpy and petitonids. Am  
bttem Mai 1983; 99: 282.

6. Suchman Au  a  ai. Seiiure itv a  pulse therapy with metbyl 
prednisolone. Arthrítà Rhtum 1983; 26:117.

7. Àyoub WT. a  al. Cennal nervous System manưestadons aỉter pulse 
thenpy for systemk lupus etythematosas. Arthritis Sheum 1983; 26: 
809-10.

8. IMUiams Ai. «  a i  Obseminated aspergỉllosis in high dose sterold 
therapy. Lm at 1983; h 1222.

9. Bairett DF. Pulse methytpndnisolane therapy. Lanctí 1983: U: 800.
10. Baethte BA, Lidsky MD. Inoacuble hlccups assodated with high-dose 

ìntravenotis methylpiednisolone dierapy. Ả m  ũưrm Med 1986; 104; 58-
9.

1 1 . Gatdincr PVG. GriSlths m . Sudden death after tnaunent with pulsed 
mnbytpndnisolone. BMJ 1990; 300: 125.

12. Bladc DM. F0ak AT. Hyperglyctmia with non-insulln-dependem 
diabetes (olkming intnaiticular steroỉd lniectlon. ]  Am Pract 1989; 28: 
462-3.

13. Polladc B. a  ai. Chranic utdcarla assodated trith inna-ardcular 
methylprednisolone. BrJ Dcrmaol 2001; 144:1228-30.

14. Johns KJ. Chandn SE Vlsual ỉoss ỉoUovving intnnasal conicosteroíd 
injtctìon. JAMA 1989; 261: 2413.

15. Rodgers pr, Connelly JF. Epiduial administtatíon of methylprednúo- 
lone for back pain. Am ]  Uotp Pkarm 1994; 51:2789-90.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centte (NAPOS) and 
the Porphyria Cenữe Svveden, dassiSes methyipredniso- 
lone as possibly porphyrinogenic it should be used only 
when no saỉer aỉtemative iỉ available and precautions 
should be considered in vulnerable patíents. 1

I. The Drug Daiabase for Acute PorphyTia. Avaỉlable ai: hnp-.//www. 
drugs-porphyria.org (accessed 17/loVỉi)

Interađions
The interactions of corticosteroids in general are described 
on p. 1619.3.

Phanmacokìnetìcs
For a brieí outline of the pharmacokinetỉcs of corticoster- 
oids, see p. 1620.3.

Methylprednisolone is íairly rapidly distributed aỉter oral 
doses, ivith a plasma haỉí-tiỉe oi 3.5 hours or more. The 
tissue haU-Uíe is reported to range ừom 18 to 36 hours.

Methylprednisolone acetate is absorbed bom joints over 
a week but is more slowly absorbed íollovvỉng deep 
intramuscular injection. The sodium sucdnate ester is 
rapidly absorbed aỉter intramuscular doses, and peak plasma 
concentrations occur in 2  hours.

Methylprednisolone crosses the placenta.
References.

1. Toraatpn KM tí al. Repeated assessment of methylpndnỉsolone 
pỉurmacolùnetỉcs during chronic lmmunosuppresslon in renal 
ữansplant redpients. A m  Pharmaaứur 1995; 29:120-4.

2. Rohatagi s. tí al. Pharmacoldnetics of methylpndnisolone and 
prednisolone alter slngle and multỉple oral admlnlstiation. ]  clin 
Phtm um t 1997; 37: 916-25.

The Symbol ®  denotes a substance vvhose use may be restrirted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actìvely marketed
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3. Tomatore KM. tí đ i Phaimacokỉnetỉcs and phannacođynamic response 
of methyỉptcdnỉsolone ỉn premenopauaỉ renal transpiant rcdpỉẽms. J 
Cỉin Phamocol 2004: 44s 1003-11.

PreparaHons
Propóetary Preparations (details are given in Volume B)

Single-ingredient Prsparations. Arg.: Advantan; Cipiidanol; Cor- 
tísòĩona; Solu-Medrol; Totalsolona; AustraL: Advantan; Depo- 
Medrol* Depo-Nìsolone; Methylpred; Solu-Medrol; Austria: 
Advantan; Solu-Međrol; Urbason: Belg.: Advantan; Depo- 
Medrol; MedroL’ Sohi-Medrol; Braz.: Advantan; Àlergolon; 
Depo-Medrol; Predi-McdroL' Predmetil; Solu-Medrol; Solupren; 
Ummedrol; Canad.: Depo-Medrol; Medrol; Solu-MedroL' chile: 
Depo-MedroU Medrol; Solu-Medrol; chinar. Medrol <ị|JÍ5fc); 
MI Le Song (* * fô ); Solu-Medrol (¥ & £ ) ; You Jui (# £ ) ;  
Cz.: Advantãn; Depo-Medrol' MedroL' Metypred; Solu-Medrol; 
Dennu: Depo-Medrol; Medrol; Solu-Medrol; Fin.: Advanun; 
Depo-MediÕL' Medrol; Solomet; Solu-Medrol; Fr.: Depo- 
Medrot Medrol; Solu-Medrol: Ger.: Advantan; M-PredniHexal; 
Metypred; Mttysolon; Predni M; Urbason; Gr.: Advantan; 
Depo-MedroL’ Depo-Medronet: Fodien Lyo-drol; Medrol; Solu- 
Medrol; Veriderm Medrol; Hong Kong: Advaman; Depo- 
Medrol; Medrol; Solu-Medro); Hung.: Advantan; Depo-Medro); 
Medrol; Metypred; Solu-Medrol; India. Acto-Pred; Aricort M; 
Avpred; Bìolone; Cecort; Depo-Medrol; Depomax; Depopred; 
Deposet; Dispred; Elpred M; Geopred; Happisone; Hosicort; 
Ivepred; Lumi-M; Lupus; MB Sole; Medicort; Medrol; Mega- 
Pred; Melpred; Melsone; Mepred; Meprosol; Mepsonate; 
Methyl-Pred; MPA; MPSS; MSLone; Mypred; Nayaprẽd: Neo- 
Drol; Neodrol-AS; Nicord; Nicort; Nispred: Omnacortíl; Solu- 
Medrol; Indon.: Advantan; Comedroi; Depo-Medrol; Flason; 
Glomeson; Hexilon; Intídrol; Lameson; Lexcomct; Medixon; 
Medrol; Meprilon; Meproson; Mesol; Metcon Methyloa- Meti- 
drolt; Metísol- Metrison; Nichomedson; phadilon; Prcdnicort; 
Prednox; Pretilon; Prolon 8; Rhemaíàr; Sanexon; Solu-Medrol: 
SomeroL' Sonicon Stenirol' Thimelon; Tisolon; Tison; Toras; 
Tropidrol; Urbason; Xilon; Yalone; IrL: Advantan; Depo- 
Medrone; Solu-Medrone; Israel: Depo-Medrol; Medrol; sõlu- 
MedroL ItaL: Advantan; Asmacorĩonet; Avancortt: Depo- 
Medrol; Medrol; Metilbetasonc Solubilet; Solu-Medrol; Supre- 
soL Urbason; Malaysùt. Depo-Medrol' Solu-Medrol; Mex.: 
Advantan; Cryosolona; Depo-Medrol; Metisona; Prednilemt; 
Radilemt; Solipred; Solu-Medrol; Neth.: Depo-Medrot Solu- 
Medrok Sorw.: Depo-Medrol; Medrol; Solu-Medrol; NZ: 
Advantan; Depo-Medrol; Medrol' Solu-Mcdrol; Philipp.: Adre- 
na; Advantan; Depo-Medrol' Medixon; Medrol; Mepresone; 
Prednox; Soiu-Medrol; Solu-Ped; Soludn; Pot.: Advantan; 
Depo-Medrol; Medrol; Metypred; Solu-Medrol; Port: Advan- 
tan; Depo-Medrol; Medrol; Solu-Medrol; Rus.: Advantan 
(AaBanraH); Depo-Medrol CHeno-Meapo.il); Leraod (JIeMoa); 
Medrol (Menpoưi); Metypred (Menmpea); Solu-Medrol (Cony- 
Meapon); SẨfr.: Advantan; AP Methylpred; Depo-Medról; 
Medroỉ; Metypresolt: Solu-Medrol; Singapore. Solu-Medrol; 
Spain: Adventaru Lexxema; Solu-Modeiin; Urbason; SwetL: 
Depo-Medrob Medrob Solu-Medrol' Switz.: Advantan' Depo- 
MedroL- Medrol; Solu-Medrol; Thai.: Depo-Medrol; Solu- 
Medrol; Turk.: Advantan; Depo-Medrol; Depometikort; Precort' 
Prednol; Urbason; ƯK: Depo-Medrone; Medrone; Solu- 
Medrone; ukr.: Advantan (AnBaKna); Depo-Medrol CSeno- 
Maapon); Medrol (Meapoa); Metypred (MeTHnpea); Solu-Medrol 
(Coãy-Meapoa); Sterocon (CTepoicôpr); USA: A-Methapred; dep- 
Medãlone; Depo-Medrol' MedroL' Solu-Medrol; Venez.: Advan- 
tan; Depo-MedroU Medrol; Prednicort; Sólu-Medrol.
Muili-ingracfiant Praporolions. AustraL: Neo-Medrolỷ; Belg.: 
Depo-Medrol + Lidocaine; Camut: Depo-Medrol ivith Lido- 
caine; Medrol Acne Lotìon; Neo-Medrol Acne; Fin.: Depo- 
Medrol cum Lidocain; Solomet c bupivacain hydrochlorid; Gr.: 
Medrol Acne Lotìon; Neo-Medrot Veridenn-Neo Medrol- Hong 
Hang-. Depo-Medrol with Ládocaine; Neo-Medrol Acne; IrL: 
Depo-Medrone with Lidocaine; Israet Depo-Medrol with Lido- 
caine; Neo-Medrol' ItaL: Depo-Mediol + Lidocaina; Malaysia: 
Neo-MedroL' Neth.: Depo-Medrol + Lidocaine; Norw.: Depo- 
Medrol cum Lidocain; NZ: Depo-Medrol with Lỉdocamc PoL: 
Depo-Međrol z Lidokaina; PorL: Depo-Medrol com Lidocaina;
S-Afr.: Depo-Medrol with Lidocame; Neo-Medrolt; singapore. 
Neo-Medrol; Sw at: Depo-Medrol cum Lidocain; Switz.: Depo- 
Medrol Lidocaine; Thai.: Neo-MedroL UK: Depo-Medrone with 
Lidocaine.
Pharniocopoaal Preporations
BP 2014: Methylprednisolone Acetate Injection; Metbyl- 
prednisolone Tablets;
USP 36: MetbyỊprednúolone Acetate Cream; Methylpredniso- 
lone Acetate Injectable Suspenáon; Methylprednisolone Sodium 
Sucdnate ỉor Injectíon; Methylprednỉsolone Tablets; Neomydn 
Sulỉate and Methylprednìỉolone Acetate Cream.

Mometasone Furoate
IBANM, USAN, riNhdMI ®
fùroato de mometasona; Mometasona, furoato de; 
Mométasonè, furoate de; Mometasoníuroat Mometason- 
fu'roảt Mometasoni FÙroas; Mometasoniíuroaatti; Mometa- 
zon ' Furoầt;' Mometazon-furoáf Mometazono ■ íuroatas; 
Mometazonu íuroínian; Sch-32088; MoMera3ÒHa CDypoar. 
9a,21.-Dichloro-l-T3,l 7-dihydroxy-l6a-methý|pregna-1,4- 
-diene-3^Ọ-díonẹ 17-(2-furoate).

S2T.4

CAS— 105102-22-5 (mometasone); 83919-23-7 (mometasone 
furoate). . • . ■ ‘
ATC —  D07AC13; R01AD09; R038A07. . .
ATC Vét — QD07AC13; QR0ỈAD09; QR038A07. . ■ ■: A ■ ■ i 
ỤNII — 04201GDN4R.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Mometasone Furoate). A white or almost white 
powder. Practically insoluble in waten slightly soluble in 
alcobol- soluble in acetone and in dichloromeứiane.
USP 36: (Mometasone Puroate). A white to off-white 
powder. Soluble in acetone and in dichloromethane.

ưses and Administration
Mometasone furoatc is a corticosteroid used for its 
glucocorticoid activity (see p. 1597.1).

Mometasone ỉuroate is used by dry powder inhaler for 
the prophylaxìs of asthxna (below). Doses may diíỉer 
between countries and dosage units may be expressed 
differently, as either the am ount of drug released per 

i actuation or the amount delivered írom the mouthpiece. 
Ị UK Iicensed product inlormation includes an initial dose of 
ị 400 micrograms inhaled once daily in the evening for mild 
I to moderate asthma in adults and adolescents aged 12 years 
I and older. This may be adjusted to a maintenance dose of 
Ị 200miaogram s once or twice daily. In severe asthma, an 
; initial dose of 400 micrograms tvvice daily is used, then 
ị titrated to the lowest eHeaive dose once symptoms are 
Ị controlled. u s  doses are provided in terms oi the am ount of 
I drug released per actuation (an actuation that releases 

llO m iaogram s delivers lOOmicrograms trom the mouth- 
piece). An initial dose of 220miơograms once daily in the 
evening is used in adultỉ and adolescents, aged 12 years and 
oldex, who have been treated with inhaled ĩherapy only 
(bronchodilators or corticosteroids); this may be increased 
to a maximum of 440 micrograms daily as a single dose or 2 
divided doses. Patients receiving oral corticosteroids may be 
staned on 440 micrograms twice daily.

A nasal suspension of mometasone luroate 0.05 %, as the 
monohydrate, is given in the treatm ent and prophylaxỉs of 
the symptoms of allergic rh in itis  (belovv). The usual dose 
is the equivalent oí lOOmiơograms of mometasone ĩuroate 
in each nostril once daily, increased if necessary to 
200 micrograms in each nostril daily. Once symptoms are 
conơolled a dose of 50 micrograms in each nostril daily may 
be eífective íor maintenance.

The nasal suspension is also given for the treatment oỉ 
nasal polyps (belovv) in patients 18 yean and older; the 
recommended initial dose in the UK is 100 micrograms into 
each nostril once daily, increased aíter 5 to 6 weeks to tvvice 
daily if needed. In the USA the recommended inìtial dose is 
lOOmicrograms in each nostril tvvice daily, although once 
daìly adminisưation may be sufficient in some patients.

Mometasone ỉuroate is used topically in the ưeatment of 
vaiious sk in  d iso rders (belovv). It is usually used as a 
cream, ointment, lọtíon, or scalp application containíng
0. 1 . .  For recommendations conceming the co ư ea  use of 
cortìcosteToids on the skin, and a rough guide to the dinical 
potencies of topical corticosteroids, see p. 1599.2.

For doses used in children, see below.

Administration in children. Mometasone luroate may be 
used in the management oỉ a s th m a  in children. In the 
USA, a dry povvder inhaier is licensed for use in children 
aged 4 to 11 years in a dose of llOmicrograms once daily 
in the evening, regardless oí prior therapy; this is the max- 
imum recommended daily dose.

A nasaỉ suspension oi mometasone furoate 0.05%, as the 
monohydrate, is given in the treatm ent oí the symptoms oỉ 
allergic rhú iitis . In the UK. the dose for children aged 
berween 6 and 11 years is the equivalent of 50 micrograms 
in each nostril once daily. In the USA, similai doses may be 
given to children as young as 2 years of age.

Older children are given adult doses ỉor these indications 
(see above).

Asthma. Corãcosteroids and beta2-adrenoceptor agonists 
form the comerstone oỉ the management oỉ asthma (see 
p. 1600.3). Revievvs oí the use o{ mometasone íuroate.

1. Sharpc M, Jarvú B. Inhaled mơinetasone íuroate: a revỉew of ÌĨS use in 
adultỉ and adoỉescents with pcrsistem aschma. Dntgs 2001; 61: 1325-50.

2. McCormack ỸL. Plosker CxL Inhaỉed mometasone hiroaie: a TCV)ew oí iu 
use ỉn persỉsient asthma ín ađuỉư and adoiescenu. ữnijs 2006; 66; 1151- 
68.

N asal polyps. For discussion oỉ the value of corticoster- 
oids in the treatm ent of nasal polyps, see p. 1608.2. Reíer- 
ences to the use of mometasone íũroate.

1. Stịãme p, tí ai. A randomỉzed conưoUed trial of momctasone ỉuroaie 
nasal spcay íor che treacment oỉ nasal poỉyposis. Anh Otolarynỹol Htad 
Neek sùrg 2006; Ỉ32ỉ 179-85.

2. Stỉảme p. tí al. The eỉBcacy and saíety of ơnce-daUy mometaỉone íuroate 
nasal spray in nasal polyposù: a randomncd, double-blind, placebo- 
comrolied study. i4ơđ Otôiaryngol 2006; 126: 606-12.

3. SxnaD CBetíứi. Onset oỉ symptomatỉc eílect oỉ momecasone ỉuroate n.tsai 
spray in the treatment oi nasal poỉyposỉs. J Alỉtrgy ơin ỉmmunoĩ 2C08; 
121: 928-32.

4. StịỈTne ?, rỉ a i. Use XÁ raom eiasone ỈUToate to  prevem poVyp reỉapse a íe r 
endoscopic sinus surgery. Anh Otolarynỹol Head Neck Surg 2009; 135: 
296-30X

Rhinitis. For a discussion oỉ the management oỉ rhinitis, 
induding the use of corticosteroids, see p. 612.1. Sorne 
hiĩther reíerences to the use of mometasone ỉuroate in 
rhinitis are given below.

1. Onrusc sv, Lamb HM. Mometasone furoate: a revỉew oí its intranasal 
use ỉn alleTgìc rhinitỉs. Drugs 1998; 56: 725-45.

2. LundbUd L tí ứ l Mometasone íuroaie nasal spray in the treatmem of 
perenniaỉ non-aUergic rhinitis; a Nordic multícemer. randomUtd. 
doubỉe-bUnd placebo-controDed stuđy. Ảcta Otoiarynỹoỉ 2001; 121: 5C 5-
9.

3. Sdienkel H. Features ofmometasone furoate nasa) spray and its utility in 
the management oí alỉergic rhỉnitỉs. Expert opàt Pharmaather 2003; 4: 
1579-91.

4. van Drunen c tí at. Nasaỉ aỉlergies and beyond: a dinỉcaỉ revievv oỉ Ihe 
phannacology, eỉỉicacy, and saíẽty of mométasone ỉoroate. Aỉlergy 2CK 5; 
60 (suppỉ 80); 5-19. Correction. ỉbid.i 1335.

5. Zitt M. tí ai Mometasone íuroate nasal spray: a revinv oỉ saíery a id 
systemỉc cffecu. Drug SaỊcty 2007; 30: 317-26.

6. Baldvrin CM. Scott u .  Momttasone ỉuroate: a review oí its inưana ai 
use ỉn alỉergic rhinitis. Drugs 2008; 68: 1723-39.

: slcin disorders. Reíerences.
1. Prakash A. Beníỉeỉd p. Topical mometasone: a revievv of ts 

pharT7tacoỉo^ica! propcnìes and iherapeuỉỉc use in the ưeatment jf 
! dermaỉological dỉsorders. DruýS 1998; 55: 145-63.

Adverse Effects, Treatment, Withdrawal, anc 
Precautíons
As for corticosteroids in general (p. 1615.3, p. 1618.1, and 

Ị p. 1618.3, respectively).
Adrenal suppression may occur in some patients treated 

with high-dose long-term inhalation of momeiasone 
ỉuroate for asthma. Systemic absorption may also foOũ'v 
nasal use, particularly aíter high doses or prolonged 
treatment.

vvhen applied topically. particularly to large areas, whe t 
the skin is broken, or under occlusive dressing:. 
corticosteroids may be absorbed in sulGdent amounts t > 
cause systemic eữects.

Porphyria. The Drug Database for Acute Porphyria, com ■ 
piled by the Nonvegian Porphyria Centre (NAPOS) an I 
the Porphyria Cenưe Swedea dassiHes mometasone a ; 
not porphyrìnogenic; it may be used as a drug oí íirs: 
choice and no precautions are needed. 1

1. The Drug Database lor Amte Porphyria. Available at: hnp://www 
diugs-poiphyria.org (accessed 04/11/11)

Interadions
The interactions of conicosteroids in general are describet 
onp 1619.3.

Pharmacokinetics
For a brieí outline of the pharmacokinetics of corticoster- 
oids, see p. 1620.3. Mometasone furoate is poorly absorbec 
after inhalation, intranasal use, and topical application. 11 
undeigoes hepatic metabolism mainly by the cytochrome 
P450 isoeiưyme CYP3A4. The termlnal elimination half-life 
is about 5 bours; metabolites are excreted mainly in the 
laeces and to a lesser extern Ũ1 the uríne.

Preparotíons
Praprietary Preparatioiu (details are given in Volume B)
Single ingradient Preptu otions. Arg.: Derimod; Elocorv Fenisona: 
Hexaler Bronquial; Hexaler Nasab Meuson; Momeplus; Mome- 
tax; Nasonex; Novasone; Unidar; Austrai: Elocon; Nasonex; 
Novasone; Austria: Asmanex; Elocon; Nasonex; Belg.: Elocom; 
Nasonex; Braz.: Dermotil; Elocom: Nasonex; Oxúnax; Topison; 
Topliv; Canad.: Asmancx: Elocom; Nasonex; chũe Dermaten; 
Dennosona; Elocom; Plogocort; Lisoden Metacross; Momelab; 
Nasonex; Rinoval; Unidar china: Eloson Fu Mei
Song (3Ễ!Sfô): Nasonex ( r tf f^ ) ;  Suqi (3Ĩíf); Cz.: Asmanex: 
Elocom; Eztom; Momerid; Nasonex' Denm.: Asmanex: Elocom; 
Elocon; Nasomep Nasonex; Fin.: Asmanex; Demoson; Elocon: 
Nasonex; Fr.: Nasonex; Ger.: Aỉmanex; Ecurab Momegalen; 
Nasonex; Gr.: Asmanex; Bioelementa; Ecelecorc Elocon; Elo- 
vent Esine; F-Din; Fremomet; Logretu Makứen: Metason; 
Mohư; Molkem Momecorc Movesan; Mozetom Nasamet; 
Nasonex,- Phannecort; Prospiril; Yperod; Hong Kong: Elisone; 
Elomet: Elosone; Nasonex; Topcort Hung.: Elocom; Momegem 
Nasonex; India. Aquamet; Cratisone; Cumeỉ; Cutizone; Dcrma- 
nex; Elocon; Ezoma; Femcorf HHSone; M-Facc Metacon; 
Metacort: Metaspray; Mezo; MMS; Moco; Momate; Momecon; 
MomeUo; Momõz; Momtas; Most; Topcort; húlon.: Dermovel; 
Elocon; Eloskin; Elox; IHacort; Intercon; Meíurosaa' Mesone; 
MetaOam: Moíacorc Moíulex; Momet: Motaderm; Motesont; 
Nasonex; IrL: Asmanex; Elocon; Monovo; Nasonex; Israel: Elo- 
com: Nasonex; ĩtal.: Altosone; Elocon; Nasonex; Rinelon; Jpn: 
Nasonex; Malaysia: Elomet Elosone; Melomet; Momate; Naso- 
nex; Vizomet; Mac.: Elica; Elomet; Elovenc Rinelon; Unidan 
Neth.: Asmanex; Elocon; Eloventỷ; Monovo; Nasonex; Norw.: 
Asmanex: Elocon; Nasonex; NZ: Asmanext; Bronconex;

All cross-reíerences reíer to entries in Volume A
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Elocon; Nasonex; Phữipp.: Elica; Elocon; Mezo; Momate; 
Mosone; Nasoncx; Rinelon; PoL: Asmanex; Elocom; Elosone; 
Momarid: Momederm; Nasonex; PorL: Asmanex: Desdek; Elo- 
com; Elomee Elovenc Nasomet; Prospiril; Rus.: Elocom 
(3jiokom); Momat (Mourr); Nasonex (HaaoHeicc); Uniderm 
(yHKnepM); S*Afr.: Elocon; Mometagen; Nasonex; Nexomist; 
Rinelon; Singapore-. Asmanex; Elomet; Elosone; Nasonex; 
Spaửt: Asmanex; Elica; Eloconu Konex: Nasonex; Pinarsinat; 
Rineloat; Sured.: Asmanex: Demoson; Elocon; Nasonex; Switz.: 
Asmanex; Elocom; Monovo; Nasonex; Thai.: Elomet: Nasonex; 
Novasone; Rỉnelon; Turk.: Asmanex; Codermo; Elocotu M- 
Furo; Momecon; Momeúx; Nasonex; Nazofix; Nazosten Rinose; 
Risonđ; UK: Asmanex: Elocon; Nasonex; Ukr.: Elocom 
(3jiokom); Eloson (3II030H); Momederm (MoMCAepM); Nasonex 
(HaaoHexc); USA: Asmanex; Elocon; Momexin; Nasonex; Pro- 
peb Veneỉ.: Asmanex: Cortynase; Dergentil; Elocon; Elomet; 
Nasonex.
Muki-ingredient Preparotions. Canad.: Zenhale; Chile: Velosa- 
lỉct; c ĩ :  Momesalíc; Ger.: Elosalic Gr.: Elosalic Momesalic 
Hong Xong: Elosalic Hung.: Elosalic India: Cortímax-5; Cuti- 
zone-T; Depig-TM; Eveglovv: Pudec-M; Puromet M-Lite; 
Medoma-F; Mecloma-T; Melacare; Melacut' Melalite-XL; 
Metazole; Mezo-T; Momate-S; Momoz-F; Momoz-S; Momoz-T; 
Motoso; Multí-HTM; Indon.: Elosalic PóL: Elosalic PorU: Mon- 
salic Rus.: Elocom-S (3 H0K0M-C); Momat-S (Moxax-C); SJifr.: 
Elosalict; singapore. Elosalic Spaiir. Elocom Plus; Sv/eí. Elo- 
salic Turk.: Elosalic Momesalic; Ukr.: Elocom-S (3noíDM-C); 
USA: Dutera; Venez.: Elosaiic.
Pharmacopòeial Praparations
BP 2014: Mometasone Aqueous Nasal Spray; Mometasone 
Cream; Mometasone Ointmenc Mometasone Scalp Application; 
USP 36: Mometasone Furoate Cream; Mometasone Furoate 
Oinữnent; Mometasone Furoate Topícal Solutíon.

Paramethasone Acetate
ỊBANM, USAN, riNNtyì <g>
Acetato de parametasbna; âa^luoro-lõa-methýlprẹdniso- 
loné 21-Acetate; Parametasona, acềtato de; Parâmẻtazon 
Ạsetat; Paraméthasonẻ, Acétate de; Pararriethasọnl Acétas; 
flapaMeTa30Ha AqeraT. ■
6a-Fluoro-11 p, T 7a,21 -trìhydroxy-í6a-methylpregna-1,4- 
diene-3,20-dione 21-acetaté. ,
CMH31FÒg=4345 •, V.
CÃS —  53-33-8 (paramethasone)■ ì597-82-6 (pararrièthàsóne 
acetate):
A K  — H02ẢB05.
ATCVet — QH02AB0S.
UNII — 8X50N88ZDP:

Pharmocopoeias. In Fr.

Proỉile

various skin disorders. It has usually been used as a cream, 
ointment or lotion, containing 0 .1  to 0 .2 S%.

When applied topically, pamculariy to large areas, when 
the skin is broken, or under ocdusive dressings, 
corticosteroids may be absorbed in suíBdent amounts to 
cause systemic e£fects (see p. 1615.3). The eHects ọf topical 
corticosteroids on the skin are described on p. 1617.3. For 
recommendations conceming the coưect use of corticoster- 
oids on the skin, and a rough guide to the dinical potendes 
of topical cortlcosteroids, see p. 1599.2.
Reíerences.

ỉ . Schẩler-Kortỉng M. et ai. Prednicaitate actỉvity and benefir/rfsk ratío in 
reUtỉon to other topicaỉ glucocorticoidỉ. Q in M urm aal T h tr 1993; 54: 
448-56.

Porphyrid. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Poiphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes prednicarbate as 
not porphyrinogenic it may be used as a drug of Srst 
choice and no precautions are needed. 1 

1. The Dmg Database for Acute Porphyria. Available ac http;//wwvr. 
drugs-poiphyria.org (accessed 17/10/1])

Preparatìons
Propóetary Preporatiom (details are given in Volume B)

Single-in^adient Praparotioni. Aitítriar. Prednitop; Braz.: Der- 
matop; Invex; Cattaà.: Dermatop: Chữe. Dennatop; Cz.: Dcrma- 
top; Ger.: Dermatopt; Prednitop: Indừt: Dermatop; Indon.: Der- 
matop; ltal.: Dennatop; Mex.: Alisyd; Spain: Batmen; Peitel; 
Switz.: Predxúcutan; Prednitop; Thai.: Dennatop; Turk.: Der- 
matop; USA: Dermatop.
Pharmocopoeỉal Preparatkxu
USP 36: Prednicarbate Cream; Prednicarbate OintmenL

Prednisolone (BAN, riNNi ®
1 ̂ -Dehydroliydrocortísone; Oeltahydrocortisone; Mẹtacor- 
tanệỊTralonè; NSC^I 20; Prednisolbh  ̂Predhịsotona; Predniso- 
lorii; Prẹdhisúlõnurn; Prednizòlon; Preânirólohas; FlpeflHH-

'30/10H;- ; ■
1 TP.^all-Tnhỷdroxỵpregna^l.Adiene-B^O-dione. 
C2,H28a s=360.4
CAS' -^^& 24%  (fịphydrous prednisolone); 52438-85-4 
(prednisòbne sesquihydrãte). ■ ,
ATC — 'A07EA0i; C05AA04; D07AA03; H02AB06; R01AD02; 
Ỉ01BA04; S02Ị3A03; S03BA02.
ATC Vet. — QA07EA01;, QC0SAA04; QD07AAỌ3; QD07XA02; 
QH02AB06; QR01AD02; QS01BA04; QS0ỈCỂ02; QSỜ28AỮ3; 
QS038A02. ■:
UNIL — 9PHQ9YĨỦLM. ; .

and in chloroíorm. Store at a temperature of 25 degrees, 
excursions permitted between 15 degrees and 30 degrees.

P r e d n is o lo n e  C a p r o a t e  (riNNMi 0  
Caproatọ de prednisotona; lPred'nfsórorà^aprMto' de; 
Predhisoíbne, Caproate de; 'Ptednisốronc Hexaríoate 
(5ANMX' Pređhisoloni Caproas; FlpeflHM30/i0Ha Kanpoaĩ^ ■ : 
Prednisolone 2T-hexanoate- -■ ' V —
CiỵH3806=455.6 ' ‘
ATC — ÁỮ7EA0Ỉ; C0SAA04; D07AA03; H02A806.:: R0VADỮ2r 
SỌỊBA04; S028A03; S03BA02Ỉ --•* J  - 1 - "

.ATC.Vet r-.QAữ7ỊEA0t; QC0SM04i QQQ7AA03; QH02AB06; 
QR0TADO2; QSữĩBAQ4;. QS02BA03; QS03BA02. ;  -V -  -.

P r e d n is o lo n e  H y d r o g e n  S u c c in a t e
ỊBANM, rtNNMI ®
: Hidrogenosucanato de pnednisoroha; 'Prednisôlona,. hidro 
gẹnosũcdnàtổíđe; Prednisdone. Hemisucánate;: Predniso- 
lone, Hémisucẹinate de; Prednisdonb.HẽinisuccĨEias; 
ỉlpeAHvoonoHa reMKcyKựMHar ’ ; ..
Prednisọlpne. 2Hhydrôgen sucanate)!
C25H3jỌjif=4605 , ,  \  .... .
CAS— 2920-86-7. - -'-c .. .  ,
ATC — A07EẠ0Ỉ; C05AA04; D07AA03; HỔ2AB06; R01AD02; 
S0ỈBA04; S02BAỮ3, S03BA02 V. ,

; ATC ỵ ạ  p  rQA07EA01; QC05AA04: CŨ7AM3- QHỌ2AB06; 
ỌMỈÀĐ02; QS018A04; QS02BA03; QS03BĂÓ2. ■1 ‘ ■ *
tINH — G7080T740N. ■

Pharmacopoeias. In Jpn and US.
USP 36: (Prednisolone Eemisucdnate). A fine, creaxny- 
white, practically odourless, powder with hiable lumps. 
Soluble 1 in 4170 of vvater, 1 in 6.3 oi alcohol 1 in 1064 oỉ 
chloroform, and 1 in 248 oỉ ether; soluble in acetone. Store 
ỉn ainight containers.

P r e d n is o lo n e  M e t a s u l f o b e n z o a t e  S o d iu m
IrlNNM) <8>
ÀTLTlSỌỈrMetasổlíò&raãỊb/ỊiSdicếđe prednisólbna;' Natrii 
Prednisoloni MetasoBbbeiKÔas; PrednT^toha,; metasúlích 
benzoato • sódicb dè; Prednisolone -Métasulfobenzoate 
Sodique-i'Prednisotbne Metasulphober>zoáte• 'Sodĩum 
(BANM); Prednisbloriẹ Sodium Metasúlphobenzoate; Pred- 
nisolone. Sodium Metazoate (USAN); R-8T2; Haĩpuii
MeTacynb<ị)o6eH3oaT ÍTpeAHH30/iÒH.' " :
Prednisotóne 2Hsodium m-sUlphobenzóate).. 
Cỉ8H3lNaO^=566.6 - 
CÃS — 630-67-1.
ATC — A07EA01; C0SAA04; Ò07AAO3; H02A806; R01AD02; 
S01BAỌ4; 502BA03; S03BẠ02.
ATC Vẹf — . QA07EAOff QC05AA04; QD07AA03; QH02AB06; 
QR0ÌAD02; QS01BA04; QS02BA03; QS03BA02.
UNII — D345THM53T. •

P r e d n is o lo n e  P iv a la t e  IBANM, riNNMi <s>
Pivalatp de prednisolona; Prédnisúlonà, pivalato de; 
Prednisolone, Piyalate dẹ; Prednisolọne Tnmethylacetate; 
Prednịsoloni Piválas;' Prednisoỉônipivaíaatti; Prednisolonpi- 
valap Prednisolcin-pivalát; Prednizolono pỉvalatas; Prednìzo- 

. lon-pivạlát Prednizo(ona piwâlarự:'npeBHM3onoHa ílMsanar. 
Prednisobne21-pivalate.'
C26H36Os=444.6 '
CAS— í 107-99-9.
ATC — A07EA01; C0SAA04; D07AA03: H02AB06: R01AD02: 
S01BA04; S02BA03; S038A02.
ATC Vet — QA07EA01; QC05AA04; QD07ÁA03; QH02AB06; 
QR01AD02; QS01BA04; QSỎ28A03; QS03BA02. ■
UNll — 24VV6S37NXU.

Pharmacopoeidỉ. In Eur. (see p. vii).
Ph. Eur. 8 : (Prednisolone Pivalate). A white, or almost 
vvhite, aystalline powder. Practically insoỉuble in tvaten 
slightly soluble in alcohol; soluble in dichloromethane. 
Protect from lighL

P r e d n is o l o n e  S o d ỉu m  P h o s p K a t e
IBANM, rtNNMỊ ®
Fosfatò 5Ốdico de^predẠ|w]Qnầi 'Nạtríi. Ptednisòloni. 
Phosphas; Prednisoío^ịíc^t^^ÈạdẹỊPrednisolọnclihy-: 
drogenphosphat-OinatriuÃ; Prednìscriõne  ̂ Phosphatẻ Sodh 
que dẽ;' PredrHsolonfosfét:5otíná.|5ỦI;VPrédnisoloni’ Natriị: 
Phosphăs^^Prédnisolõnỉnàtriumíbsíaatti; Prednisolonna- 
triúmteilab^PrednrEolíỉir^âýủrir 7Fósft.t;‘ Predhizòlón- 

' nánặrh-fòszfá^' P^èdKĩẫBròÝíọnàtrío"* fòsfátas; ; Haipnn 
nperiHMậonoHạ (Doc<paí>'ís .
Prednísoibhế 2Í^disiàdlùm orthõphósphatẽ)
-̂21 H27Na?0 BP=484.4 ... , ,  > r

Paramethasone acetate is a corticosteroid that has been used 
systemically for its mainly glucocorticoid aaivity 
(p. 1597.1); 2mg of paramethasone is equivalent in 
and-inHammatory activity to about 5 mg of prednisolone. 
The disodium phosphate has also been used.

Preparatíons
Proprietary PrsparaHonỉ (details are given in Volume B)
Single-íngredient Preparotions. Gr.: Dilan Mex.: Dilarỷ; Turk.: 
Depo-Dilar.
MubHngredient Preparations. Mex.: Oilarminet.

P r e d n i c a r b a t e  (BAN, USAN, HNNỊ ®
Hoe-777; Prednicarbat; Prednicarbato; Prednicarbatum; 
Prednikarbaatti; Prednikarbat; Prednikarbát; Prednikarbatas; 
S-77-0777; npeflHMKap6aT.
1 l3,17^1-Trihydroxypregna-l,4-diene-3,20-dione 17-(ethyl 
carbonate) 21-propionate.
C27H360 8=488.6 
CAS.— 73771-04-7.
ATC —  D07AC18. ■■■'■; u
ATC Vet — QD07AC18.
UNII —  V901LV1K7D.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8 : (Prednicarbate). A white or almost white, 
crystalline povvder. It shovvs polymorphỉsm. Pracúcally 
insoluble in waten ừeely soluble in aỉcohol and in acetone; 
spaiingly soluble in propylene glycol. Protect hom lighL 
USP 36: (Prednicarbate). A whlte to almost white crystalline 
powder. Practically insoluble in vvaten freely soluble in 
alcohol and in acetone; sparìngly soluble in propylene 
glycol. Ỹrotect ừom light.

Prọfi/e
Prednicarbate is a corácosteroid used topicaliy for its 
glucocorticoid activity (seep. 1597.1) in the treatment of

Pnarmacopoeias. In Chín., Eur. (see p. vii), Int., Jpn, and 
Viet.
us allows the anhydrous fonn or the sesquihydrate.
Ph. Eur. 8 : (Prednisolone). A white or almost vvhite, 
hygroscopic crystalline powder. It shovvs polymorphism. 
Very slightly soluble in waten soluble in alcohol and in 
methyl alcohol; sparingỉy soluble in acetone; ỉlightly soỉuble 
in dichloromethane. Store in airtight containers. Protea 
from light.
USP 36: (Prednisolone). It is anhydrous or contains One and 
one-half molecules of water o{ hydration. A white to 
praaically vvhite. odourless, crystalline povvder. Very 
slightly soluble in vvater; soluble 1 in 30 of alcohol, 1 in 
50 oỉ acetone, and 1 in 180 of chloroíorm; soluble in dioxan 
and in methyl alcohol.

Prednisolone Acetate (BANM, riNNMỊ ®
Acetato de prednisolona; Prednisolona, acetato de; 
Prednisolonacetat; Prednisolon-acetát; Prednisolone, acétate 
de; Prednisoloni Acetas; Prednisoloniasetaatti; Prednizolon 
Ạsetat; Prednizo(on-acetát; Pređnizolono acetatas;...Predni- 
zblònu bctari; npeflHM30/i0Ha AueraT, ■■■■■
Prédnisolcine 2V-acetate. . •
C23H30O6=4O23 ■
C4Sr-52-2Ĩ-1,., ’
AỲỬ. — Ạ07EÁỌỊ; .C05AA04; D07AA03; H02AB06; RÒÌAD02;, 
SỌmũ4;S02BÁ03>S03ệAỌ2. ■ ; ' -
ATC Vữ — ^QAÕ^ h QCqSAẠỌÌ;' QỌ07AA03; ỌH02AB06;
■ QR0ỊAD02;.QS01BAỌ4;.QS02ỂA03;QS03BA02., 
UNạrr~.8B280773M'i,i.i^ V

Pharmacopoeias. In Oản., Eur. (see p. vii), Int., Jpn, and us. 
Ph. Eur. 8 : (Prednisolone Acetate). A white or almost vvhite, 
crystalline powder. Practically insoluble in vvaten slightly 
soluble in alcohol and in dichloromethane. Protea from 
light.
USP 36: (Prednisolone Acetate). A white to practically 
vvhite, odouriess, crystalline powder. Practicalỉy insoluble in 
waten soluble 1 in 1 2 0  oỉ alcohol; slỉghúy soluble in acetone

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viiì)
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CAS —  Ỉ25-02-0 -  3- . - f
ATC — AOTEAOIị-CQ5AA04; D07AA03; 'H02AB06,-.ROlAD02r 
S01BA04; S02BAO3; S03BA02.
ATC- Vẹt —V QÀOTEAữĩ? QCÓSAA04Ỉ: ÒD07AA03; QH02AB06Ì 
QR01AD02; QS01BA04;QS02BA03ỉ,QS03BA(ữ.

NOTE. PRED is a code approved by the BP 2014 for use on 
sỉngle unit doses oí eye drops containing piednisolone 
sodiụm phosphate where the individual Container may be 
too small to bear all the appropriate labelling iníormation. 
Pharmacopoeiaỉ. In Eur. (see p. vii), Int., and us.
Ph. Eur. 8 : (Prednisolone Sodium Phosphate). A white or 
almost white, hygroscopic, crystalline povvder. Preely 
soluble in water; vety slightly soluble in alcohol. A 5% 
solutíon in water has a pH of 7.5 to 9.0. Protect ỉrom light. 
USP 36: (Prednỉsolone Sodium Phosphate). A white or 
slightly yeDow ỉriable granules or powder. Is odourless or 
has a slight odour. Is sligbứy hygroscopic. Soluble 1 in 4 of 
water and 1 in 13 of methyl alcohol; slỉghtly soluble in 
alcohol and in chloroỉorm; very slightly soluble in acetone 
and in dioxan. pH oỉ a 1 % soiution in vvater is betvveen 7.5 
and 10.5. Store in airtight containers.

Prednisolone Sodium Succinate
IBANM, rlNNMl <g>
Prednisolona, sucdnato sộdico de; Prednisolone Sodium 
Hemlsuccinate; Prednisoíone, Succinaté Sodique de; 
Prednisoloni Natril Succinas; Sucdnato sódico de pre- 
dnisolona; npeflHM3o/i0Ha HaTpuH CyKUMHaT.
11 p,l 7a,21-Trihyđroxypregna-1,4-dìene-3,20-dione 21-(sod- 
ium succinate).
C s ^ N a O g ^ lS  
CĂS — 1715-33-9.
ATC —  A07EAQĨ; CỌ5AA04; D07AA03; H02A806; R01AD02; 
SOI BA04; S02BA03; S03BA02.
ATC Vet — QA07EAOI; QC05AA04; QD07AA03; QH02AB06; 
QR01AD02; QS01BA04; ỌS02BAQ3; QS03BA02.
UNII— - 8223RR9DWF.

Pharmocopoeias. Jpn and us induđe Prednisolone Sodium 
Suctínate for Injection.
USP 36: (Prednisolone Sodium Sucdnate ỉor Injectìon). A 
creamy white powder with hỉable lumps, having a slight 
odour.

Prednisolone Steagkrte (BAN, dNNỊ ®
EsteaglatD-de prednisolona; Prednisolona, esteaglato de; 
Prednisolone, Stéaglate de; Predmsotoni Steaglas;. npe- 
flHM30íi0Ha Crearrar.
Prednisolone 21-stearoylglycolate.
0 ,^ 5 4 0 ^ = 6 8 5 .0  :  • -
CAS — 5060-55-9. ; -
ATC —  A07EA0Ĩ; C05AA04; D07AA03; H02AB06'ỉ R01AD02; 
S0ÌBA04- S02BA03; S03BA02.
ATC Vet: - * QA07ÍA0Ỉ; QC0SAA04; QD07AA03; QH02AB06;
QR01AD02; QS01BA04i QSỞ2BA03;QS03BA02..: .........
UNII — OZQ2XN8J7tỵ  ̂ - ■- '

Prednisolonẹ Tebutate IBANM, HNNMI ®
Prednisotora/.':teỂutato: de; Prednisolone Butylacetạte; 
Prednisolone,: Tébutate de; Predmsolone 2 1-ferf-Butylace- 
tate; PiẹdnBÒIònề Tertlarý-Bucylacetate; Prednisoloni Tebu- 
tas,- Tebữtatờ đẻ prẽdhisólỏna; npeflHM30/i0Ha TeốyTaT. 
Prednisolóhe 2T^3^ỉmeto'ylbutyrate)

CAS'— 768T-ÌẬy(anhyfiroùs prednisalone tebutate).
Ạ K  ?— ,A07EẢOÍf '-C05M04ỉ D07AA03; H02AB06; R01AD02; 
'som oỷ SÒ2BẠ03; '5Ò3BA02 .
ATC V0f ^:ÓA07EAỎỈ; QC05AA04; QD07AAỌ3; QH02AB06; 
QR01AD02ỉQS01BA04; QSỎ2BA03; QS03BA02 '
UNIt —  }VZAHJ282K ■

Pharmacopoeias. In us.
USP 36: (Prednisolone Tebutate). A white to slỉghtly yellow, 
hygroscopic, free-flowmg powder, which may show some 
soft lumps. Is odourless or has not more than a moderate 
characteristic odour. Very slightly soluble in watei7 
sparingly soluble in alcohol and in methyl alcohol; soluble 
in acetone; freely soluble in chloroíorm and in dioxan. Store 
in airtight contaỉners sealed under nỉtrogen at a 
temperature not exceeding 8  degrees.

Uses and Administration
Prednisolone is a corticosteroid with mainly glucocortìcoid 
activity (p. 1597.1); 5 mg of prednisoỉone is equivaỉent in 
anti-inflammatory activity to about 25 mg oỉ cortisone 
acetate. In general prednisolone, either ÚI the form of the 
free alcohol or in One of the esterihed íorms, is the drug oi 
choice in the UK íor conditions in which routine systemic

corticosteroid therapy ỉs indicated (see p. 1597.3), except 
adrenocortical-deũdency States for which hydrocortisone 
with supplementary Đudrocortisone is preíerred. The more 
potent pituitary-suppressant properties oỉ a glucocorticoid 
such as dexamethasone may, however, be required íor the 
diagnosis and management oỉ condióons assodated vvỉth 
adrenal hyperplasia.

The dose may be expressed in tenns oỉ the base, and the 
following are each equivalent to about lOOmg oí 
prednisoĩone:
• prednisolone acetate HOmg
• prednisolone caproate 127mg
• prednisolone hydrogen sucdnate 128 mg
• prednisolone metasu]fobenzoate sodium 157 mg
• prednisolone pivalate 123mg
• prednisolone sodium phosphate 135 mg
• prednisolone socUnm sucdnate Ỉ34mg
• prednisolone steaglate 190mg
• prednisolone tebutate 132 mg
However, esteriỉication generally alters potency and 
compounds vvith equivalent prednisolone content may not 
have equivalent dinica) effect.

When given orally prednisolone is usuaily used 
although the acetate, sodium phosphate. and steaglate are 
also given; the usual dose, expressed in tenns of 
prednisolone. is about 2.5 to 60 mg daily in divided doses, 
as a single daily dose aher breakỉast. or as a doubìe dose on 
alternate days. Altemate-day early-moming dosage regi- 
mens produce less suppression of the hypothalamic- 
pituitary axis but may not alvvays provide adequate con troi. 
Enteric-coated tablets of prednisolone are also availabte (íor 
the vỉew that these should not be used in patients with 
inHammatory bowel disease, see belovv).

For parenteral use the sodium phosphate ester has 
been given dther ỉntravenously by úỹection or inlusion, or 
úiưamuscularỉy by injection. An aqueous suspension of 
prednisolone acetate is also used inưamuscularly íor a 
prolonged effect, in doses of 25 to lOOmg once or twice 
weekly. The sodium sucdnate ester has also been given 
parenterally.

For Intra-artãcular injectỉon suggested doses are 5 to 
25 mg of prednisolone acetate. The sodium phosphate and 
tebutate esters have been given by intra-articular injection, 
inơalesional injection, and by injection into soh tissue.

Prednisolone acetate and prednisolone sodium phos- 
phate are also used ỉn the topical treatm ent of allergic and 
inỉlammatoiy conditíons oí the eyes or ears. usually as drops 
containing 0.5 or 1%. Prednisolone has also been used 
topicaUy as the free aỉcohol and as the hemisuctínate, 
pivalate, metasulỉobenzoate sodium. and sodium acetate 
ẽsters.

For rectal use prednisolone metasulíobenzoate sodium 
or prednisolone sodium phosphate are olten given. 
Retention enemas containing the equivalent oí 2 0  mg of 
prednìsolone per lOOmL rectal foam containing the 
equivalent of 2 0  mg of prednisolone per dose, or 
suppositoríes containing the equivaient of 5mg of 
prednisolone are available. Prednisolone has also been 
used rectally as the ỉree alcohoỉ and as the acetate and 
caproate esters.

Other esten of prednisolone that have occasionally been 
used indude the íamesil, palmitate, sodium tetrahy- 
drophthalate. and valeroacetate.

Adverse Effeds, Treatment, Withdrawal, and 
Precautions
As for corticosteroids in general (see p. 1615.3, p. 1618.1, 
andp. 1618.3, respectively).

Owing to its Iess pronounced mineralocorticoid activity 
prednisolone is less likely than cortisone or hydrocortisone 
to cause sodium retention, electrolyte imbalance, and 
oedema. Prolonged use of ophthalmic preparations contaln- 
ing corticosteroids has caused raised inưa-ocular pressure 
and reduced visual hmction.

Breast feeding. Concentrations of prednisone and pred- 
nisolone in breast miỉk hom a vvoman 1 2 0  minutes after 
prednisone 1 0  mg oraỉly were lound to be 26.7nanograms 
and 1.6 nanograms/mL respectively.1 In another 7 women 
given a single 5-mg oral dose oỉ trióum-labelled predniso- 
lone. a mean oỉ 0.14% oỉ the radioactivity írom the dose 
was recovered per litre of milk in the next 48 to 61 
hours.2 In a study oí 3 women, only about 0.025% of a 
single intravenous dose oí prednisolone phosphate 50 mg 
was íound in breast miỉk over 6 hours.} During mainte- 
nance therapy with prednisolone ÚI daily doses of 10 to 
80 mg in 6 women, the milk to serum concentratìon ratio 
of prednisolone ranged írom 0.2, for doses of 30 mg or 
more, to 0.1 for lovver doses.'4 The authors estimated that a 
breast-íed iníant would receive less than 0 .1 % of the 
matemal dose of prednisolone, and that this vvould be a 
negligible ađdition to the iníant's endogenous cortisol pro- 
ducúon. They also conduded that exposure could be mini- 
mìsed by breast íeeding at least 4 hours aíter the dose.

A revietv5 by the UK CSM remarked that prednisolone 
was distributed into breast milk in small amounts and 
recommended that iníants of mothers receiving 40 mg 31 
more daily should be monitored for signs oỉ adrenal 
suppression. The American Academy of Pediatrics con- 
siders6 that the use of prednisone or prednỉsolone is usuaỉly 
compatible with breast ỉeeding.

1. Kaa FH. Duncan BE. Enưy oỉ prednisone ỉmo human mỉũc. NEngUM td 
1975; 293: 1154.
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Hepatk impairment. Conversion of prednisone to prec- 
nisotone has been reported to be impaired in chroni: 
active liver disease. ’ -2 However, although plasma-pred ■ 
nisolone concentrations were íound to be more predia • 
able aỉter prednisolone than prednisone in a group cf 
healthy subjeas,J no dillerence was noted in patients witli 
chronic active hepatitis, in whom impaired elimination o ■ 
prednisolone compensated íor any impaired conversion 0 : 
prednisone. A revievv of the pharmacokinetics of pred 
nisone and prednisolone'* concluded that fear of inade 
quate conversion of prednisone into prednisolone was not 
justified.

1. Povrell LW, Axelsen E. Corticosteroids in Hver discase: studỉes on tht 
biological conversion of prednisone 10 prednisolone and pỉasma proteir 
binding. Gut 1972; 13: 690-6.

2. Madsbad s. tí al. Impaired conversion of prednisone to prednisoỉone ir 
patíents with Uver drrhosis. Gut 1980: 21: 52-6.

3. Davis M. tí aỉ. Prednisone or prednisoỉone for the treatment of chronit 
active hepatitis? A comparỉson of piasma avaỉlabilhy. B rdơin Phtmnaco 
1978; 5: 501-5.

4. Frry BM. Prey FJ. CHnicaỉ pharmacokỉnetics oỉ prednisone anc 
prednỉsolooe. ơàỉ Pharmacokinet 1990; 19: 126-46.

lnflammatory bowel disease. Symptoms recurred in a 
patient with Crohn's disease on changứig from conven- 
tional to enteric-coated tablets of prednisolone.1 This was 
not an isolated occurrence in the authors' unit, and it was 
advocated that only non-enteric-coated prednisolone 
tablets should be used in Crohn's disease, and that the 
enteric-coated íorm be used with cauóon in any condition 
characterised by diarrhoea or a rapid transit time.

1. Beattie RM. Walker-Smith JA. Use of enteric coated prednỉsolone in 
Crohn's disease. Arch Dis Chiỉd 1994; 71: 282.

Poiphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Svveden, classihes prednisolone, 
when given by most routes, as probaựy not porphyrino- 
genic it may be used as a drug of lĩrst choice and no pre- 
cautíons are needed. However, NAPOS also suggests that 
prediũsolone tectal ointment and suppositories are possi- 
bly potphyrinogenic and as su ch it should be used only 
when no saíer ctltemative is available and precautions 
should be considered in vulnerable patients. 1

1. The Drug Database for A cu te  PorphyTỈa. Available au h ĩtp ;//w w vv.
drugs-porphyria.org (accessed 07/11/11)

Interactions
The interactions of cortícosteroids in general are described 
on p. 1619.3.

Pharmacokinetics
For a brieí outline of the pharmacokinetics of corticoster- 
oids, see p. 1620.3.

Prednisolone and prednisone are both readily absorbed 
from the gasưointestinal tract, but whereas prednisolone 
already exiỉts in a metabolically actìve ỉorm, prednisone 
must be convened in the liver to its active metabolite, 
pređnisolone. In general, this conversion is rapid so this 
dUỉerence is of little consequence vvhen seen in the light of 
intersubjea variation in the pharmacokinetics of predniso- 
Ione itselí; bioavailability also depends on the dissolution 
rates oỉ the tablet ỉormulations. As discussed under Hepatic 
Impairment, above, reduced corácosteroid concentrations 
when giving prednisone to patients with liver dỉsease do not 
seem to be a problem in practice. Aíter intramuscular doses 
the sodỉum phosphate ester of pređnisolone is rapidly 
absorbed whereas the acetate, in the suspension ỉorm, is 
only slovvly absorbed.

Peak plasma concentrations of prednisolone occur 1 or 2 
hours after an oral dose, and it has a usual plasma halỉ-liỉe of 
2 to 4 hours. Its initial absorption, but not its overall 
bioavailability, is aííeaed by ỉood.

AIl cross-reíerences reíer to entries in Volume A
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Prednisolone is extensively bound to plasma proteins, 
altbough Iess so than hydrocortisone (cortisoỉ). The volume 
oi distrìbution, and aiso the dearànce aré repotted to 
increase with an increase from lovv to moderate doses; at 
very high doses, dearance appeais to become saturated.

Prednisolone is excreted in the urine as íree and 
conjugated metabolites, with an appredable proportíon of 
unchanged prednỉsolone. Prednisolone is largely inactỉ- 
vated as it crõsses the placenta; small amounts are excreted 
in breast milk.

Prednisolone has a bioiogical haU-Ufe la sóng several 
houis, intennediate benvecn those of hydiocortisone 
(cortisol) and the longer-acting glucocorticoids, such as 
dexamethasone. It is this inteimediate duration of action 
that makes it suitable for the altetnate-day dosage regimens 
yyhich have been ỉound to reduce the risk of adrenocortical 
insuffidency. yet provide adequate corticosteroid coverage 
in some disotdeis.

General reyiews of the pharmacokinetics oỉ predniso- 
loneu  and some reíerencẻs to its phannacokinetìcs in 
healthy.subjects’ and in various disease States.4-*

ỉ . Begg EJ, tí a i The phannacolcinetícs of comcosteroíd agents. Meấ J Aust 
1987; 146: 37-41.

2. Prey BM. Prey FJ. OÌDictỉ phannacokmetỉcs of prednhone and 
prednlỉoỉoae. ơ ò t Pharmaakàttí 1990; 19:126-46.

3. Rohatagi s. tí ai. Ph&rmacoỉdnetics of methyỉprednỈMlone and 
piednỉsokme after single and multípỉe oral admỉnỉsoatíon. J ơm  
Pharmacol 1997; 37: 916-25.

4. Berghouse LM,. t í  aí. PUsma prednisdone ỉeveỉs duiing imravenous 
ỉherapy in acute coliõs. Gut 1982; 23: 980-3.

5. shaỉĩer JA. ứ  aL Absorptíon oỉ prednỉsokme ỉn padents with Crohn's 
dỉsease. Guí 1983; 24: 182-6.

6. Reece PA. tí al. Prednỉsoỉone protein binđing ừt renaỉ transpỉanc 
paổents. Br J ơờ t Pharmacoi 1985; 20: 159-62.

7. Frey FJ, tí al. Altered metabolUm and dccreased cữĩcacy of prednisolone 
and prednisone ỉn patỉents with hyperthyroidism. Qin Pharmaaỉ Ther 
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Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Arg.: Cortízul+; Ultracortenol' 
AustraL: Panaícortelone; Prednũx; Predsol; Predsolone:
Redipred; Solone; Sterofrin+; Austrìa: Aprednislon; Kuhlpred- 
non; Rectopred; Solu-Dacortin; Ultracortenol' Belg.: Pred Fone; 
Ultracortenolt; Braz.: ottpred; Oralpred; Pred Fort; Pred Mild; 
Predsim; Prelone; Sten Canad: Diopred; Pediapred; Pred Porte; 
Pred MUd; chile: Pred Fone; Predsolets; Sophipren; Chùur. Pred 
Forte lĩĩý]fà): Cz.: linola-H-Fett N+; Predni-POS; Ultracorte- 
nol: Denrn.: Pred-Clysma; UltracottenoL' Fin.: Di-Adreson-F; 
Pred Forte; Ultracortenol; Fr.: HydrocottancyL' Solupred: Ger.: 
Decortin H; Dermosolon; Dontisolon D; hetasolon; Iníectocor- 
òkrupp; Inỉlanelcan; Klismacort; Linola-H N; Linola-H-Fett N; 
Lygal Koptónktur N;:Predni H; Predni-Ophtal; Ptedni-POS; Pre- 
dni; Prednigalen; Prednihexalt; Prednisoluc Solu-Decortin H; 
Ultracortenol; Gr.: Adelcort; Adelone; Deltacortril; Prezolon; 
Solupredb Hong Rong: Delcorlonỷ; Desolont; Dhasolone; Di- 
Adréson-F+; Panaícortelone: Pred Forte: Pred Mild;
Predenemat: Predloam; Redipred; Ultracortenolt; Xepasonet; 
Hung.: Di-Adreson-F+; Linola-H N+; Linola-H-Fett N+; ultra- 
cortenol+; India: Acticort; Anesolin; Aquapred; Delsone; 
Delucortrib Oispred DPS; Elpred; Hmsolone; GB-Pred AC; Hos- 
Ucortin H; Immupress: Kidpred; Nisolone; Nucort-P; Nucorc 
OmnacortỉL' Predone; WysoIone; lrL: DeỉtacortriL' Pred Forte; 
Pred Mild; PredenemaỶ; Predỉoamt; Prednesol: Predsol; Israel: 
Danalone; Pred Forte; Ultracortenolt; ItaL: Deltaconenesol; 
Jpn: Pameratet; Famezone; Lidomex: Livimex; Predonema; 
Malaysỉa: Dbasolone; Econopred; Nisolon; Pred Porte: Pred 
Mild; Predon; Zoralone; Mex.: Cetapred; Delta Cotti; Delta- 
Diona; Desnisol; Pisopred; Meticortelone; Pred-NF; Pred; Pre- 
dneừin SF; Sophipren; Neứt.: Di-Adreson-F; Pred Forte; ultra- 
cortenol; Norw.: Pred-Clysma; Ultracortenol; NZ: Pred Fotte;
Pred Mild; Rcdiprcđ; Philipp.: Histacort; Hocet; InOastaq ĩpred- 
niz: Isolone; Uquipred; Liquisone; Medsone; Opúpred; Pred 
Forte; Predisyn Prednecort Romamed; Syrupredt; Vistapred; 
PoL: Encortolon; Fenicort; Mecortolon; Port.: Prisolona; Lepi- 
coninolo; Predniodl; Solu-Dacorúna; Rus.: Medopred
(Meaonpea); S.Afr.: Aspelone; Capsoid; Lenisolone; Pred Forte; 
Pred Mild; Preflam; Prelone; Singapore: Delcorlon; Deltasolone; 
Dhasolone; Econopred: Pred; Prelone-3; SP-CortiL’ Walesolone; 
Xepasone; Spain: Estilsona; Pred Porte; Swed.: Precortaỉon 
aquosum; Pred-CIysma; Ulttaconenol; Switz.: Hexacortone; 
Pred Fone; Premanđol; Spiricort; ultracortenol; Thai: Clln- 
ipred; Di-Adreson-F; Fortisone; Iní-Oph; Neosolone; Opred- 
sone; Polypred; Pred Fotte; Pred Mild; Predcap; Predl; Predisole; 
Predman; Prednersone; Prednisilt; Predsomed; Presoga; Turk.: 
Codelsolt; Codelton-h Deltacortril* Hexacorton; Neoconen; 
Norsol; Pred Forte; Predni-POS; Prednol; Prozolon; UAE: Gupi- 
sone: UK: Deltacortril; Deltastab; Precortisyl; Pred Porte; 
Predenemat: Predíoamt: Predsok USA: AsmalPred Plus; Flo- 
Pred; Key-Pred-SP; Mlllipred; Omnipred; Orapred; Pedỉapred; 
Pred Forte; Pred MilcL' Pred-Phosphate; Pred; Predcon Predni- 
solt; Prelone; Veripred; Venez.: Meticortelone; Ocupred; Sinti- 
sone; Sophipren.

Multí-ừigredient Preporotions. Arg.: Aũuhiỉt Plus; Bacdo Rhin 
Prednisõlona; Bleíainide; Cortizulf: Delta Tomanil BI2; Deltan 
Eíecoryl Forte; Esodan Penipred; Neocortizult; Oừaldrop; Oti- 
drops; Predne&in; Predniíarma; Predniíarma; Procto Venait; 
Relebinat; Rucaten Prednisolona; Scheriprocc Solupredỷ; Aus-

traL: Predne&in: Scheriproct Austrùr. Delta-Hadensa;
Scheriproct; Belg.: Hemosedan; Predmydn P; Scheriproct; 
So&asolone; Braz.: Colutoide; Fonergin; Isopto Cetapred; 
Polỉpted; Predixũdn; Riíocort; Rinisone: Zypred; Canad.: Ak- 
Cide; Blephanúde; Dioptimyd; Chile: BanedU Oítalnúco con 
Ptednisolonat; Bleỉamidet; Bleíamide; Ddtamid; Gemittn con 
Prednisolona; Scheriproct; Sintoftona; China: Poly Prèd (ttí!l 
S); c t :  Alplcort F; Alpicorc Imacorc pin.: Scheriproct; Fr.: 
Cortìsal' Deiiprocc Derinox; Detuigylone; Ger.: Alpicoit F; 
Alpicort Aquapredt; Bismolan H Corti; Blephamỉdẽ; Itnaxol 
comp; Inũanegena Leioderm P; Linoladiol-H N; Gr.: Blepha- 
midẽ; Blikosan; Dermob Hemorrocott; Isopto Cetapred; Prẽcor- 
'dvic Scheriproct Neo; Hong Kong: PilelUet; Hung.: Alpicort F; 
Alpicort' Aurobin; Ptednisolon Jf; Rhcosoion; Indla: Atrisolon; 
chloramsone; Exopred; Ocepred; Ofelder-PA; Oũadn-P; Perío- 
cynt: Indon.: Borraginol-S; Chloramphecoit-H; Kloiieson; IrL: 
Predmydn-P; Scheriproct; Israel: Aiumycin; Blephamide; 
Threolone; ItaL: Blo-Delta Cortilen; Deltamidiina; Solprene; 
Mex.: Artrilant; Bleíamide-F; Bỉeíamide; Dartmon; Ddtamid; 
Deltron; Isopto Cetapred; Obrypre; Otalgan; Premid; 
Scheriproct; Norw.: Scheriproct; NZ: Blephamidet; phũipp.: 
Cetapredt; Exopred; Hiỉtacort; Isopto Cetapredt; Lonace; Pre- 
dmydn-P; Sterilid-V; PoL: Alpicon E; Alpicorc Meconolon N; 
PorL: Anacak Conjunctilone-S; Meodl; Neo-Davisolona; Pre- 
dniftalmina: Scheriproct; Rus.: Aurobin (AypoổHH); Dermosolon 
ưtepxoaonoH); Gytema (TirrepHa); Hepatrombin H (renatpoMãHB 
r); Hepazolon (TeiiaaonoH); Insanovin (HHcaaoBKH); Tergynan 
(TqnraaaH); S~Afr.: Scheriprocc Singapore. Blephamidet; Pre- 
dmydn-Pt; spainr. Alergicalc Antígrietun; Kanapomadat; Naso- 
pomadat; Poly Pred; Rinobanedib Rinovelt; Ruscus; Teolixir 
Compositumt; SwetL: Sdienproa N; Switz.: Alpicon F; Blepha- 
mide; Imacort; Locaseptil-Neo; Mycinopredt; Scherỉproct; 
Thai.: Densont; Exopred; Parakil; Levoptin; Mysolone-N; Neo- 
zolóne; Pred Oph; Predmyõn P; Prednisil-Nt; Prednisolone-N; 
Unipred; Turk.: Blephamide; Kortisetin; Otúnisin; Prednol-A; 
Suprenil’ UK: Predsol-Nt; Scheriproct; Ukr.: Aurobin
(AypoÔHH); Dermosolon ỰỊepM03OJ!0H)t; Hepathrombin H (Tena- 
TPOMỖHH T); Imacort (ỈỈMaKopT); Neotrizol (HeonpiDoa); Predni- 
carb (ĩlpeAHHKHpổ); Tergynan (TepxHHan); USA: Blephamide: 
Metúnydt; Poly-Predt; Pred G; Suưamide; Vasoddin; Vasodne: 
Venez.: Gorasona; Permucal; Scheriproct; Sulỉacort.
Homoeopathtc Praparalions. Ger.: NeyArthros-Liposome (Revi> 
torgan Ip Nr 83)+; NeyArthrosome (Revitorgan-Dilution)+.
Pliotinocopoeiol Prapaiulnns
BP 2014: Gastro-resistant Prednỉsolone Tablets; Prednisolone 
Acetate Injecúon; Prednisolone Enema; Prednisolone Sodium 
Phosphate Ear Drops; Prednisolone Sodium Phọsphate Eye 
Drops; Prednisolone Tablets;
USP 36: Chloramphenicol and Prednisolone Ophthalmic 
Ointment; Gentamián and Prednisolone Acetate Ophthaỉmic 
Ointment; Neomycin and Polymyxin B Sulỉates and Predniso- 
lone Acetate Ophthalmic Suspension; Neomydn Sulíate and 
Prednisolone Acetate Ointment; Neomydn Sulíate and Pred- 
nisolone Acetate Ophthalmic Ointment Neomydn Sulỉate and 
Prednisolone Acetate Ophthalmic Suspension; Neomydn Sulíate 
and Prednisolone Sodium Phosphate Ophthalmic Ointment; 
Neomydn Sulỉate, Sulỉacetanúde Sodium. and Prednisolone 
Acetate Ophthalmic Omtment; Prednisolone Acetate Injectable 
Suspension; Prednisolone Acetate Ophthabnic Suspension; 
Prednisolone Cream; Prednisolone Sodỉum Phosphate Iniectìon; 
Prednisolone Sodium Phosphate Ophthalmỉc Solutíom Pred- 
nisolone Sodium Sucdnate for Injection; Predniỉolone Symp; 
Prednisoỉone Tablets; Prednisolone Tebutate Injectable Suspen- 
sion; Sulỉacetamide Sodium and Prednisolone Acetate 
Ophthalmic Ointment; Sulỉacetamide Sodium and Prednisolone 
Acetate Ophthalmic Suspension.

Prednỉsone ịBAN. riNNì ®
12-Oehydrocortisone; Deltacortisone; Deltadehydrocortí-: 
sone; Metacortandracin; NSC-10023; Pređníson; Prednisona; 
Prednisoni; Prednisonum; Prednizon; Prednizonas; npêflHM-
30H.
17d,21 -Oihydroxypregna-1,4-dìene-3,l 1,20-trione.
c 2,8^05=358.4
CAS — 53-03-2.
ATC — A07EA03; H02AB07.
Alt Vet-:— QA07EA03; 0H02AB07. 
ym^VBQiMỊtfZỈ^:-. ^
Pharmacopoeiaỉ. In Eur. (see p. vii). us allows the 
anhydrous íorm or the monohydrãte.
Ph. Eur. 8 : (Prednisone). A white or almost vvhite, 
crystalline povvder. It shows polymotphism. Practically 
insoluble ỉn vraten sỉỉghtly soỉuble in alcohoỉ and in 
dichloromethane. Protect hom light.
USP 36: (Prednisone). It contains one molecule of water of 
hydradon or is anhydrous. A white to practically white, 
odourless, crystalline powder. Very slightly solubỉe in water; 
soluble I in 150 of alcohol and 1 in 200 of chloroíorm; 
slightly soluble in dioxan and in methyl alcohol.

Prednisone Acetate ỊBANM, HNNMI ®
.AcetâtOrdểíỉ^^ầbna; l?redhisohá,''acétato dVPtềdnĩsbne, 
Acểtate de; Prẽdnisoni Ạcetas; Prednizonu-octan; npe- 

"flHM30Ha Auerai. .... .............  '

Prednison^lraeetate: - . .. , .
0 ^ 2 8 0 ,5 = 4 0 0 5  .
CẠS—• P25r!0-Ơ. ■ s .  .  ■ «-- •
ATC— Ầ07EA03; H02AB07. ■ ' ' í - s  ..
A lt  Vet — QA07EA03; QH02AB07. . . Ị i ; .'T
M li— OU93QEL33U - • ■ “
PharmacopoeicH. In Oàn. and Pol.

Profíle
Prednisone is a biologically inert cortícosteroid that is 
converted in the llver to the mainly glucocorticoid 
corticosteroid prednisolohe. It has the same Chemical 
relationship to prednisolone as cortisone has to hydrocortì- 
sone. The indications and dosage oỉ prednisone for oraỉ use 
are exactly the same as those ỉor prednỉsolone (see 
p. 1646.1, and the chapter introduction, p. 1597.3).

In the UK prednisoỉone has historicaỉỉy been preỉerred to 
prednisone, on the grounds that it does not require 
conversion to the active substance, but in practice this is 
rarely signiBcant (see Hepatic Impairment, under Predniso- 
lone, p. 1646.3), and in some countries, such as the USA, 
prednisone is the drug oỉ choice ỉor many of the conditionỉ 
in vvhich routine systemic corticosteroid therapy is 
indicated.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nomegian Porphyria Cenơe (NAPOS) and 
the Porphyria Centre Stveden, dassihes prednisone as pos- 
sibly porphyrinogenic it should be used only tvhen no 
safer altematíve is avaiỉable and precautions should be 
considered in vulnerable patìents. 1

ỉ . The Dnig Databue tor Acute Poiphyrỉa. AvaiUbie a t  http;//www. 
drugs-potphyria.org (eccesKd 17/10/11)

Preparations
Proprietary Preparations (details are given in Volume B)

Single ingradiert Prtporotionĩ. Arg.: Meticorten; Metilpres; Pre- 
dnỉpữinẽ; AustraL: Panaícort; Predsone; Soné; Austrừc. Lodo- 
tra; Belg.: Lodotra; Braz.: Artinizona; Becortem; Cortìcorten; 
Flamacoiten: Meticorten; PreconiL- Predlsont; Prednax; Pre- 
dnis; Predson; Predval; Canad.: Winpred; chile: Berseọ; Corti- 
prex; Meticortea- Proãon; Cz.: Rectodelt; Denrn.: Lodotra; Pin.: 
Lodotra; Pr.: Cortancyl; Ger.: Decoitin; Lodotra; Prednỉ Tabli- 
nea Rectodelc Gr.: Chrocott; Hung.: Rectodelt; Indon.: Iníla- 
son; Nuíapredson; Pehacorc Israel: Lodotra; ItaL: Deltacortene; 
Lodotra; Mex.: Artrinol-On; Ednapron+Í Losinoa Meprosona-F; 
Medcorten; Norapred; Prednidib; Neứi.: Lodotra; Norw.: Lodo- 
tra; phữipp.: Biosonc Biostert; Endosone; Oracont; Orasone; 
Pred; Predoral; Predsone; Prolix; Qualisone; Steerometz+; PoL: 
Encorton; Lodotia; PorL: Lodoơa; Meticonen; Nocasiot; SJtfr.: 
Metìcorten; Panaỉcott; Predeltín+7 Pulmison; Trolic Spăin: 
Dacoitin; SwetL: Deltísom Lodotra; Switz.: Lodotra; UK: Lodo- 
tra; ukr.: Rectodelt (Penooen&T); USA: Deltasone; Liqnid Pred; 
Meticorten; Panasol-S; Rayos; Sterapredt; Venez.: Meticonea

Mubi-ingradNnt Prsparatìons. Arg.: Peganbc Austria: Fluorex 
Plus: Oleomycetm-Prednisont; Gtữe. Aletzona+; Mex.: Barige- 
SÍC+; Pre clor; Spaùr. Coliriodllna Prednisonat; Fiaán+; Kana- 
losal Pĩedni+; Prednisona Neomỉdna.

Phaitnacopoeid PlBporataonỉ
USP 36: Prednisonẽ Oral Solutìon; Prednisone Tablets.

Rimexolone IBAN, USAN, riNNi <8>
0rg-62l6; Rimeksolon; Rirnel<sòloni;RrmexolonrRlmexolona,-
RĨr^olbnụm;THn^otohe; Pvwỉ«KConpH'. ......................
113-Hydroxy-16al 7òtdfmethýl-17p-prọpionylandrostâ-l ,4- 
dien-3-one.
C24Hj*03=3705 ’ , .
CAS — 49697-33-3. .
ATC — H02ABỈ2; S01BA13.
ATC Vet — QH02AB12' QS01BA13..
UNÍI — 07M2E4264Ữ.

Pharmacopoeias. In us.
USP 36: (Rimexolone). A white to off-white powder. Freely 
soluble in điloroíorm; sparingly soluble in methyl alcohol.

ProỊilẹ
Rimexolone is a corticosteroid applied topically to the eye 
íor its glucocorticoỉd activỉty (see p. 1597.1) in the treatment 
oí inAammatory eye disorders induding uveitis (p. 1615.1) 
and postoperative inAammation. ỉt is used as a l % 
suspension.

Prolonged use of ophthaỉmic preparations containing 
corticosteroids has caused raised intra-ocuỉar pressure and 
reduced visual hmction.

Porphyria. The Drug Database tor Acute Porphyria, com- 
piled by the Norwegian Poiphyria Cenưe (NAPOS) and 
the Porphyria Centre Svveden, dassifies rimexolone as not

The Symbol ®  denotes a substance whose use may be resnicted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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porphyrinogenic it may be used as a drug of Sist choice 
and nõ precautíons are needed. 1 

1. The Drug Database for Acute Porphyria. Availablc ac http://www. 
drugs-pojphyrij.org (accessed 1 7 /1 0 /1 1 )

Preparations
Proprietary PrBparatkxu (details are gíven in Volume B)
Sngle ingređent Preparotìons. Austrũr. Vexol; Btlg.: Vexolon; 
Braz.: Vexol; Canad: Vexol; Denm.: Vexol; Pin.: Vexol; pr.: 
VexoL' Ger.: Vexol; Gr.: Vexol* Bong Kongr. Vexol; /í t :  Vexol; 
ItaL: Vexol’ Mac.: Vexol; Neth.: Vexol; Norw.: Vexol; NZ: 
Vexol; PorL: Yexol; Sừtgapore. Vexol; Spain. VexoU SwtcL: 
Vexol; Switz.: VexoU Turk.: Vexol' UK: Vexol; USA: VexoL
Pharmacopoekil PreparaHoos
USP 36: Rimeỉítìlone Ophthalmic Suspension.

Suprarenal Cortex ®
Corteza suprap-ẻnal.

Pro/i/e
Suprarenal cortex contains a number of steroid compounds 
the most active of which are corticosterone, dehydrocorri- 
costerone, hydrocortisone, conisone, and aldosterone. It 
has been prepared bom the adrenal glands of oxen. 
Suprarenaỉ coitex was íormerly used tattamuscularly íor 
the treatment oỉ adrenocortical insuííìriency but it has been 
superseded by hydrocortisone and other cordcosteroids (see
p. 1600.2).

Suprarenal cortex is an ingredient oí a wide range oí 
preparations, often with other organ extracts or vitamms, 
promoted for tadications rangúig tom  asthenia to liver 
disorders.

Preparations
Propríetary Preparations (details are given in Voỉumc B)
MulK-mgredtent Preparolions. Austria: Mobilat; Beỉg.: Mobílat; 
Brta.: Mobilat; Chữe. Mobilatt; Ci: Mobilat; Pin.: Mobilat; 
Phữipp.: Mobilat; PoL: Mobilat; Thai.: MobilaL
Homooopalhc Preporations. Neth.: chavita 2; Emvita 6; Emvita 
7.

Tetracosactide IBAN, HNNI ®
Cosĩnưopina;.CosyntropỊn (USAN);. Tetracosactid; Tetraco- 
sacỉida; Tétracosáctide, Teữacosactido; Tetracosactidum; 
Teưạcosartrin;,Tetracòsạctrina; Tẹtrakosaktid; Tetrakosaktidl; 
Tetrakosaktrin; Tetrakozaktídas; 1ẹTpaK03aKTOfl. 
.Corticoừophin-(1-24)-tetracosapeptide; Ser-Tyr-Ser-Met- 
Glu-His-Phe-Arg-Trp-Gly-Lys-Pro-Val-Gly-Lỵs-Lys-Árg-Arg- 
Pro-Val-Lys-Val-Tyr-Pro. V : ■■.■■■■
C,36H210N < A ,5=29335
GA5—  16960-1Ế -ỏ .(te trá co sâ ơ id e ỉ;22633-88- ĩ (teớ a co sa a id e  
h ex a -a ce ta te ); 60189-34-6 (tẹữ a co sa ơ id e  X a ce ta te ).
ATC —  H01AA02. .  ' - e V 

ATC Vet —  QH01AA02 - 
UNII— Ị2YỴ86EA29. _ ............  - ■

Pharmacopoeias. In Eur. (see p. vu).
Ph. Eur. 8 : (Tetracosactide). A synthetic tetracosapeptide in 
which the se quen ce oỉ amino adds is the same as that of the 
Srst 24 reàdues of human corticotropin. Ít is available as an 
acetate. ỉt increases the rate at which corticoid honnones 
are secreted by the adrenal gland. By convention,
1 microgram of tetracosactíde is equivalent to 1 unit of 
tetracosactide. A white or yellovv, amorphous povvder. 
Sparingly soluble in vvater. store at a temperature of 2 
degrees to 8 degrees. Protect tom  lighL

Uses and Administration
Tetracosactide is a synthetic polypeptide with general 
properties similar to those oỉ corticoữopta (p. 1628.3). 
Tetracosactide is used diagnosrically to investigate adreno- 
cortical tasuãidency (p. 1600.2).

Aỉthough tetracosactide, like corticotropin, has also been 
used therapeuticaUy for most oỉ the conditions in which 
systemic corticosteroid therapy is indicated, it is now rarely 
used ỉor such indications.

Tetracosactide Ì5 usually used in the fonn oỉ the acetate 
although doses are often expressed in terms of tetracosactide 
itseli

For diagnostk purposes tetracosactide acetate is used 
tatramuscuỉarly or intravenously as a plain inịection in the 
fiTSt instance then, iỉ resuỉts are incondusive, intramuscu- 
larly as a long-acting depot injection. The initial test using 
the plain inịection is based on the measurement of plasma- 
cortisol concentratíons inưnediately beíore and exactly 30 
minutes after an intramuscular or ứitravenous injecúon 
equivalent to 250micrograms oí tetracosactide; adrenocor- 1

tical hinctíon may be regarded as notmal ư there iỉ a rise in 
the cortisol concentration of at least 2 0 0  nanomoles/liơe 
(70 micrograms/litre). ỉn some cases the dose may be given 
by intravenous iníusion over 6 hours to provide a greater 
stimulus oí the adrenal glands. with cortisol concentratìons 
measuredbeíore and at the end of the inỉusion. A lovv-dose 
test using 1 mỉcrogram has also be en used (sẹe Diagnostic 
Use, below).

ư the results of this test are equivocal, or where 
hmctional reserve oỉ the adrenal cortex is to be determined, 
the long-acting depot preparatíon may be useđ, the dose 
being ỉ mg of tetracosactide acetate gíven intramuscularly. 
Adrenocortical ỉunction is regarded as normal if plasma- 
cortisol concentrations ha ve ỉteadily increased to 1 0 0 0  to 
1800nanomoỉes/liưe 5 houTS afteT the injection. A 3-day 
test for example witb 1 mg of the depot preparatíon given 
each moming, is also used to diíỉerentíate betYveen primary 
and secondary adrenocortical insuỉSdency; this is preceded 
on the first dây and íollovved on the íourth day by the test 
using the plain ữỹection. A markeđ improvement in the 
second assessment suggests secondary adrenocortícal 
insuHìdenq'.

For thtrapeutic purposes tetracosactide acetate has been 
given by inưamuscular injeaion as the long-aciing depot 
preparation. The usual initial dose of tetracosactide acetate 
has been 1 mg daily (or 1 mg every 12  hours in acute cases), 
reduced after the ãcute symptoms have been conưolled to
0. 5.to 1 mg every 2 or 3 days or 1 mg vveekly.

For doses used in children, see below.

Administration in children. For diagnostic use, children 
may be given an intravenous or intramuscular dose of the 
plain injection of tetracosactide 145 micrograms/m1, to a 
maximum of 250micrograms. The BNĨC also indudes a 
low-dose test of 300nanograms/m2.

Tetracosactide acetate in a long-acứng depot preparation 
has been given ỉnưamuscularly ỉor therapeutic use in 
conditions requiring systemic corticosteroid therapy. For 
children aged 3 to 5 years old, an initial dose of 250 to 
500miơograms has been given daily, and then every 2 to 8 
days for maintenance. A dose of 0.25 to 1 mg has been used 
similarly in chiỉdren aged 5 to 12 years.

Tetracosactide has also been used to manage ỉníantile 
spasms (see Epilepsy, p. 506.1). Fot children aged 1 month 
and older, the BNPC suggests using the depot preparation in 
a dose oí 500 micrograms by inưamuscular inịedion. given 
on altemate days and adjusted according to response.

Diagnosiic use. Tetracosactide is vvidely used in the diag- 
nosis of adrenal ìnsuf£idency (p. 1600.2). It iỉ usually 
given by intramuscular or intravenous injection in a dose 
of 250micrograms, with plasma-cortiỉol concentraáons 
measured beíore and 30 minutes after the injection. The 
sensitiviry of this test has been questioned, as su ch a high 
dose may produce a cortisol response in patients with par- 
tíal adrenal gland aơophy, resulting in a missed diagnosis 
of secondary adrenal insuffidency. A low-dose test using 
an intravenous dose oỉ 1 micrograin has been proposed as 
a more sensitive test.

A meta-analysis1 conduded that high- and lovv-đose tests 
peỉíormed simílarly in the diagnosis oỉ secondary adrenal 
insuíhdency. However, the high-dose test was íavoured 
because oi the lack of a commerdally available low-dose 
preparation. A later revievv2 advocated the use of the low- 
dose test for diagnosừig secondary insuíhdency, but 
recommended the high-dose test íor diagnosis oỉ suspected 
ptimary adrenal insuỉhdency. Both conãdered that more 
study was needed of the use of these tests in critically íll 
patíents.1-2

1. Dorin Rl  tí ai, DUgnosỉs oi adreiul in$uffidency. Aỉưt ĩrtítm  Meắ 2003: 
13fỉ 194-204

2. Magnotd M, Sbimsỉiỉ M. Dỉignosỉng adraul insuỉDdenqr: wfaich tesi ỉs 
best—the ỉ-miưogram or the 250*mỉcrogram cosymropin stũnuỉation 
test? Sndoer Prad 2008; 14: 233-8.

Post-dural puncture headache. There are anecdotal 
reports of the relieỉ of post-dural punaure headache by 
corúcotropin or, more recently, tetracosactide. 1' 5 Intra- 
muscular ũýection and intravenous iníusìon have both 
been used, but a conưolled study4 in 18 women íound 
that a single intramuscular dose oỉ tetracosactide 1 mg was 
no more beneSdal than sodium chloride 0.9%. As dis- 
cussed on p. 1979.1, many padents respond to conserva- 
tive measures.

1. Coiỉỉer BB. Treatmem íor post du rai puncture headache. Br J Anaesth 
1994; 72: 366^7.

2. Poster p. ACTH creatment íor post-lurobar puncture headache. Br J 
Anaath 1994; 73: 429.

3. Kshatri AM. Poster PA. Ađrenocortỉcoưopic honnooe inhisỉOD as a 
nơreỉ treatment íor postduraỉ puncrure heàdache. Rẹg Anesth 1997; 22: 
432-4.

4. Carter Bỉ. Pasupuỉetí R. Use oỉ intravenous cosynnx»pin In the ireatraem 
of postduraỉ puncture headache. Anestỉuàoiogy 2000; 92: 272-4.

5. cinovas L  et a i Use oỉ intravenous letracosactin in the neadnent oỉ 
postdural puncture headache: our experience in ỉony cases. Anesth Anals
2002; 94: 1349.

6. Ruddldge MWM, et (ù. Synacthen Depot íor the treatment oỉ postdural 
puncture headache. Anaathaia 2004; 59:138-41.

Adverse Eỉỉeớs, V/ỉthdrav/al, and 
Precautions
As for Cordcotropin, p. 1629.1. Altbough hypersensiti'ity 
reacdons, incluđing anaphylaxis, may occur with the use oỉ 
tetracosactỉde, it ís reponed to be less immunogenic than 
cortìcotropin; u s  llcensed product ínỉoimation suggests that 
patients with a history oỉ hypersensitivity to corticotropin 
may tolerate tetracosactide. In the UK, however, previous 
hypersensitivity to corticotTopin OT to tetracosactíde is 
considered a contra-indicatlon to tetracosactide use. 
Tetracosactide is also contra-ỉndicated ta patients with a 
history of allergic đisorders such as asthma.

Stace hypersensitívity reactions may occur up to 1 hour 
after injection, suỉũdent tỉme should be aUosved for 
recoveiy after use at the hospital or surgery. Self- 
admtaistration is not recommended.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Svveden, classiỉies tetracosactide as 
not porphyrtaogenic it may be used as a drug of íìrst 

I choice and no precautions are needed. 1
Ị 1. The Drug Database for Acute Porphyria. Avaỉlable at: hup://wvw. 
! drugs-porphyria.org (accessed 17/10/11)

Ị
ỉ ( n  t e r a ^ ọ  n  s

As íor Corticosteroids, p. 1619.3.

Pharmacokinetics
On intravenous tajection tetracosactide has triphaíic 
phaimacoktaetics. Ít is rapidly elimtaated bom piasrra, 
mostly by distribution to the adrenal glands and kidneys. It 
is metabolised by serum endopeptìdases into inacti ’e 
oligopeptides. and then by amtaopeptidases in to bee amú o 
adds. Most oỉ a dose is excreted ta urìne vvithin 24 hou: s. 
The termtaal halỉ-liỉe of tetracosactide is about 3 hours.

Preparotions
Proprietary Preporotions (details are given in Volume B)

Single-ingredient Preparolions. AustraL: Synacthen; Austri r. 
Synacthen; Belg.: Synacthen; CaruuL: Cortrosyn; Synactht n 
Depot; Chũc. sỹnacthen; Denm.: Synacthen; Fr.: Synacthen 
Grr.: Synactheiĩ Depot; Synaahen; Gr.: Cortrosyn; Nuvacthe I,- 
Synacthene; Hong Kong: Conrosynt; IrL: Synacthen; Isratỉ: 
sỹnacthen; ỊtaL: Synacthen: Ncth.: sỳnacthtn; NZ: Synaahe: ; 
PorL: Synacthen; Rus.: Synacthen (CHHarreH)t; Synacthe 1 
Depot (CMHaKTeH Heno); S.Afr.: Synacthen Depot; Spaii : 
Nuvacthen Depot; Swed.: Synacthen; Switz.: Synacthen Depo ; 
Synacthen; Thai.: Conrosyn; Turk.: Synacthen Depot; UI: 
sỹnacthen Depot; Synaãhen; USA: Cortrosyn; Vena:
sỹnacthen.
Phannacopoeìal Preparutions
BP 2014: Tetracosactide Injection; Tetracosactide Zinc Injectioi.

Tixocortol Pivalate IBANM, USAN, riNNMI ®
X5-1016; Plvalato de tixocortol; Tixocortoí, Pivalate de 
Tixocortol, pivalatọ de; Tixocortoli Pivalas; TMKCOKoprro/ia 
nneanaT.
Vip,17a-Dihydroxy-21-mercaptopregn-4-ene-3^0-dione 21- 
pivalate. ■
^ 3 * 0 5 5 = 4 6 2 .6  -
CAS— 61951-99-3 (tixocortol);55560-96-3 (tixocortol pivalate).
ATC — A07EA05; R01ÁDƠ7.
ATC Vet —  QA07EA05; QR01AD07.
UNII —  6K28E35M3B.

ProẼỊe
Tixocortol pivalate is a corticosteroid with mainly 
glucocoiticoid activity (p. 1597.1). It is used as buccal, 
nasaL throat, and rectal preparations. It is reponed tc 
undergo iapid ũrst-pass metabolism, primarily ta the liver, 
and to have mtaimal systemìc eííect

Preparotions
Proprietary Preparotions (detailỉ aie given ta Volume B)

Sbigle ingredient Preporotions. Fr.: Pivalone; singapore. Piva- 
lone; Swilz.: pivalonet-
MukHngraiỄent Prepomliom. Fr.: Thiovalone; SwiB.: Pivalone 
compoàtum.

Triamcinolone IBAN, HNNI ®
9a-Fluoro-16à-hydroxyprednisofone; Pluoxiprednisolonum; 
Triaradnolon; TriamcinolQna,- Triamdnolonas; Triamdnolo- 
nuní; Triamcynolon; Triamsinoloni; TpnaMLiMHonoH.

AD cross-reíerences reíer to entries ta Volume A

http://www
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9a-FfòoìrO'1'1 ptlN5a,'T:7à,21-tetrahytfrc»<yprègna l̂4-díene-
3,20-dlone.
C2,H ỵF06=394.4 
CAS — 124-94-7.
ATC —  AOỈACOl; C0SAA12; D07AB09; H02AB08; R01ADU; 
R03BA06; S01BA0S.
ATC Vet —  QAŨĨACOÌ; QC05AA12; QD07ABQ9; QDQ7XB02; 
QH02ABQ8;QR01ADTI; QR038A06; ỎSOỈBAOS. - ■ 
um  —  ÌZK2CMSTY.

Pbarmacopoeias. In ơtìn., Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8 : (Triamdnolone). A white or almost white, 
crystalline powder. It shows polymorphism. Pracdcally 
insoluble in water and in dichloromethane; slightly soluble 
in methyl alcohol. Protect írom lighL

USP 36: (Triamdnolone). A white or practically white, 
odourless, crystalline powder. Very slightly soluble in vvater, 
in chloroíorm. and in cđiec siỉghtỉy soluble in alcohoỉ and 
in methyl alcohol.

Tríamcỉnoione Acetonide IBANM, HNNMI ® 
Acetốniclò de triamcĩrĩolpná; TriárrịcìnoỴon acetdnid; 
Triamắnolona, acetónido de; Triamdnolbnacetdnid;’ Tri- 
amdnÕỊone, Acétonidé de; Triamdnoioní acètonidum; 
Triamanóiono acetonidás; Triamcynolonu acetonid; Triam- 
sinolon' Asetonid; Triamsinoloniasetonidi; TpnaMnnHO/iOHa 
AceTOHMíi.
9a-Fluoro-I 1 p,21 -dihydroxy-16d,17a-isopropylidenedioxy- 
pregna-1,4KJiene-3,20-dione.
C2,H3iF06=4345 
CAS — 76-25-5...;:
ATC — AOÌACOỈ; <~05AAÌ2; D07AB09; H02AB08; R0IAD1Ỉ; 
R038A06; SOlBAOS:
ATC Vét — QAOĨACOỈ; QC05AAỈ2; QD07A809; QH02AB08; 
QROĨAD11; QR03BA06; QS018A05. ’
UNII — R446C597KA. .......r

Ptiarmacopoeias. In Chửi., Eur. (see p. vii), Jpn, and us. 

Chút, also indudes TriamdnoLone Acetonide Acetate.

Ph. Eur. 8 : (Triamdnolone Acetonide). A vvhite or almost 
white, crystalline povvder. It shows polymorphism. 
Practicaỉly insoluble in vraten sparingly soluble ỉn alcohol. 
Protect from light.

USP 36: (Triamcinolone Acetonỉde). A vvhite to cream- 
coloured crystalline powder, having not more than a slight 
odour. Practically insoluble in water; sparingly soluble in 
dehydrated alcohol, in chloroíorm, and in methyl alcohol. 
Store at a temperature of 25 degrees, excursions permitted 
between 15 dẽgrees and 30 degrees.

Triamcinolone Acetonide Sodium 
Phosphate IBANM, USAN, riNNMj ®
CL-Ố1965; CL-106359; Fosfato de sọdio del acetónidd 'de‘ 
ửíamdnòlona;Triamdnổldna, acetónidode, fosfato de sổdio 
del; Triamdnolóne Acếtoníde, Phòsphate Sodique de; 
Triamcinoloni Acetonịdi Nạtrid Phosphas; tpnaMi4HHO/ioHa 
.AcẹrTOHMqa HaTpMH (Dọcộạiv '■■■■■!■;
Triamdnoione acetonide 21 -disodium phosphate.
C2«H3oFNaAP=558.4 ■
CAS —  1997-15-5. ■ ■■>
ATC —  A01AC01; C05AAĨ2; D07AB09; H02AB08; ROlADìl;
R03BA06; SO1BA05.
ATC Vet —  QA01AC01; QC0SAA12; QD07AB09; QH02AB08; 
QR01AD11; QR03BA06; QS01BA05.

Triamcinolone Diacetate Í&AA1M, riNNMi ®  

Diacetato de triamdnolona; Tnamcinolona, diacetato de; 
Triarhtínolone; Diacetate de; Triamdnoloni- -Điacetas  ̂
TpMaMtiMHO/TOHa (HnaqeraT. - ■
Triamdnolone 16d,21 -diacetate.
Q sh j iF 0 8 = 4 7 8 5  . '  ' ' : • “
Ơ S  — 67-78-7. ' ' -  ■
ÁTC —  AQỈAC01; C05AAỊ2; D07AB09; H02AB08; R01AD11; 
'R03BAỌ6; SOĨBA05.
.ệ& ỹrt^ữAÓ ỈA CO Ỉ; QC0SAA12; QD07A809; QH02A808; 
'ỈỊRũịApĩĩ; QRỌ38A0Ổ; QS0J8A05. 
tONf~Ạ73Mự2Q32P. \

Pharmacopoeias. In us.

USP 36: (Triamdnolone Diacetate). A fine, white to off- 
vvhite, crystalline powder, having not more than a slight 
odour. Practically insoluble in vraten soluble 1 in 13 oí 
alcohol, 1 in 80 of chloroíorm, and 1 in 40 of methyl 
alcohol; slightly soluble in ether.

Triamcinolone Hexacetonide
IBAN, USAN, rlNNI ®
CL-34433; Hexacetánido de triamdnolona; TAÍBẢ; Triamci- 
nolona, hexacetónido de;Triamdnolone Acetonide 2T-(3,3- 
Dimetbylbutyrate); Triamcinolone, Hexacétonide derTriam- 
dnolon-hexacetonid; TriamcỊnolonhexacetonicÊ Itiamcinõ1 
loni Hexacetonidurri; Triạmdholonò' heksacetoọiịlas; Irịam- 
sinoloniheksasetonidi; TpnaMUMHonoHa reKaceTOHMA.

• 9a-Flúoroi:11 p,2í-<Jihydrõ5<y-Ì6ơi17a-isopfopylideriedioxy-
pregna-V.AHdienệ-ĩ^dione^^l-O^imethyibutyrate). 
C3oH4)FOÌ=532.6 - -
CAS. — 5611-S1-8.
ATC — AOĩACOl; C05M12; D07AB09; H02AB08- R01ADI ỉ; 
R03BA06; S01BA05. - ‘ .
ATC Vet- — QAQĨACOÌ; QC05AA12' QD07AB09; QH02AB08; 
QRQTAD1 ĩ; QR03BA06; QSỎỈBA05.
UNlỊ — I7GT1U99Y9. ' '

Phamnacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8 : (Triamdnolone Hexacetonide). A white or 
aỉmost white, crystalline powder. Practicaỉly insolubte in 
vvater; sparingly soluble- in dehydrated alcohoi and in 
methyl aicohol. Protect from light.
USP 36: (Triamdnolone Hexacetonide). A white to cream- 
coloured povvder. Piactically insoluble in waten soluble in 
chloroíotm; slightìy solublc in methyl alcohol.

Usesand Administrạtion
Triamdnolone is a corticosteroid vvith mainỉy glucocorticoid 
activity (p. 1597.1); 4mg of triamdnolone is equivalent in 
anti-inílanunatory activity to about 5 mg of prednisolone. It 
is used, either in the form of the &ee alcohol or in one of the 
esteriũed ỉonns, in the treatment of conditions for which 
corticosteroid therapy is indicated (see p. 1597.3), except 
adrenocortical insuíBdency for which hydrocortisone with 
supplementary Qudrocortisone is preíened.

The dose may be expressed in terms of the base, and the 
folIowing are each equivalent to about 10 mg oí triamdno- 
lone:
• triamdnolone acetonide 11 mg
• triamdnoione acetonide sodium phosphate 14 mg
• triamcinolone diacetate 12  mg
• triamdnolone hexacetonide 14 mg
However, esterUication generally alters potency and 
compounds with equivalent triamdnolone content may 
not have equivalent dinical effea.

For oral dosage triamdnolone is used in doses ranging 
from 4 to 48 mg daily.

For parenteral use the acetonide ester is given in doses of 
about 40 to 80 mg by intram uscular injection. It is 
usually given as a suspension to provide a prolonged 
systemic e£fea. A single dose of 40 to 100 mg of the 
acetonide may provide symptomaúc control throughout the 
pollen season lor hay fever suHerers (but see Rhinitis, 
p. 1650.1). The diacetate ester has also been given 
intramuscuỉarỉy.

For intra-articular injectìon ưiamdnolone acetonide, 
diacetate, and hexacetonide have all been used. Dọses ỉer 
these esters have typically been in the range of 2.5 to 40 mg, 
depending upon the size oỉ the joint injected.

For topical application in the ưeatment of various skin 
disorders triamdnolone acetonide is used, usuaỉly in 
creams, lotions, or ointments containing 0 . 1 % although 
concenưations ranging from 0.025 to 0.5% have been 
employed. Several topical preparations also contain an 
antimicrobial drug. For recommendations conceming the 
correa use of corticosteroids on the skin, and a rough guide 
to the dinical potendes of topical cortícosteroids, see 
p. 1599.2

Triamdnolone esters are also commonly used by 
inưalesional or intraderm al inịection in the ơeatment 
of some inHammatory skin disordeis such as keloids. 
Suggested doses for the various esters have been:
• acetonide: I to 3 mg per site with no more than 5 mg 

inịected into any One site or not more than 30 mg in total 
if several sites of injection are used

• điacetate: a total of 5 to 25 mg, inịected as no more than 
1 0 0  micrograms/cm2 oí skin surỉace area

• hexacetonide: up to 500 micrograms per square inch 
(about 80 mia-ograms/cm2) oi affected skin

In the treatment of ailergic rhinitìs (p. 1650.1) triamdno- 
lone acetonide may be given by a nasal spray in a usual 
initial dose of 2  sprays (llOmicrograms) in to each nostril 
once daily, reduced to 1 spiay (55 micrograms) into each 
nostril once daily when control is achieved.

Preservative*free suspensions of triamdnolone acetonide 
are available for intravitreal injectíon (see Eye Disorders, 
below). A dose of 4mg is used ỉor the ữeatment of 
sympachetic ophthaimia, temporal arteritis, uveitís, and 
ocular inũammatory conditions that are unresponsive to 
topical corticosteroids. Further doses may be given as

needed during the course of treatmenL A dose of 1 to 4mg 
may be used for visualisation during vittectomy.

For doses used in children, see beỉow.
Other esters o{ trìamdnolone that have occaáonally 

been used indude the acetonide dipotassium phosphate, 
acetonide hemisucdnate, aminobenzal benzamidoisobuty- 
rate, and benetonide. Plupamesone (triamdnolone aceto- 
nide metembonate) has also been used.

AdminũtroHon in cbiidren. Triamdnolone acetonide and 
hexacetonide have been used for Intra-articular injec- 
tion  in children. Although unlicensed in the UK lor use 
in children under 6 years of age, the BNFC indudes doses 
for injection into larger joints in those aged bom 1 to 18 
years. A dose of triamdnolone acetonide 2mg/kg may be 
used, to a usual maximum oỉ 40 mg, or trỉamdnolone 
hexacetonide lmg/kg to a usual maximum oỉ 2 0  mg. 
However, higher doses have been used. Treatment may be 
repeated for relapse ư necessaiy, although each joint 
should usually be treated no morê than 3 õr 4 times in a 
year.

In the treatinent oí allergic rhinitis triamdnolone 
acetonide may be given by a nasal spray. Chilđren aged 6 
to 12 yeais may be given l spray (55 micrograms) into each 
nostril once daily. This dose may be increased to 2 sprays 
(1 1 0  microgiams) into each nosỡil once daily for control õf 
severe symptoms. The lowest eổective dose shouỉd be used 
once symptoms have been controlỉed. In children aged bom 
2 to 5 years, the recommended and maxũnuin dose is 
55 microgiams into each nostiil once daily.

Asthma. Cortícosteroids and beta2-adrenoceptor agonists 
form the comerstone of the management of asthma (see 
p. 1600.3).

Inưamuscular triamcinolone acetonide has been 
reported to be more eSective than oral low-dose prednisone 
in controlhng exacerbations in padents with severe, 
chronic liỉe-threatening asthma, 1 although this condusion 
is conưovcrsial.2' 7

1. Oginla RG. tì  aL Hjgh-do«? innamoscular triamdnolone in srvere, 
chronic lUe-threatmlng asthma. N Bh ịI ]  I tư  1991; 324: 589-9. 
Correaioa. ibid.: 1380.

2. Salmeroa s. tì al. InnamuscuUr Iriamdnolone in severe asthma. u Bngl 
J  Mtd 1991; 323: 429-30.

3. Nldioln ss. IntramuscuUr niamdnolane in severc uứuna. N EnglJM id 
1991; 323: 430.

4. Kidncy JC  tì al. Intrmmuscular niamdnolonc ìn severe asthma. .V Engỉ J 
Mat 1991; 323:430.

5. Capewdl s, McLeod ỮT. Inưamuscuỉar ưiamdnolone in savcrc asứuna. 
N Èngl J  Meẩ 1991; 323: 430.

6. OgiraU RG, tì  aỉ. Imramuscular triamdnolone in scvcrc asứưna. s Engỉ J 
Mtd 1991; 323: 431.

7. Capewell s. McLeod D. Injected corticoneroidi in rriraaory asứuna. 
LÕttB 1991; 338:1073-«.

Chronic obstructive pulmonary dìỉease. Inhaled corticos- 
teroids may be used in chronic obstmctive pulmonary dis- 
ease (see p. 1603.1).

Eye disorders. Intraviơeal injection of triamdnolone 
acetonide has been tried in the management of eye disor- 
ders characterised by oedema and the abnoimal prolỉíera- 
tíon of intra-ocular cells. Promising results have been 
reported in diabetic macular oedema,ư  cystoid macular 
oedema, and oedema assodated with retinal vein ocdu- 
sion.2' 5 It has also been used in age-related maculax 
degeneration (p. 880.2; better results being seen when it is 
combined with photodynamic therapy), in prolUerative 
diabetic retinopathy, and in the management of some 
fotms of cataraCT and non-infectious uveitis.2-3 Complica- 
tions of treatment may indude raised intra-ocular pressure 
(IOP)6 and both infectious and non-infectious endophthal- 
mitis.2 Pacients vrith a baseline IOP greater than ỉómmHg 
or receiving a second injection should be careíully moni- 
tored, as they may be at greater risk of an increase; moni- 
toring shouỉd continue beyond 6 months.6

Dissolved dmgs are not retained in the eye for prolonged 
periods, and eariy studies and oữ-labd ưeatment have used 
injectable suspensions to achieve long-lasting concentra- 
tions of triamdnolone in the vitreous body.7 However, these 
commerdal Products were intended for intramuscular and 
intra-articular use and not licensed for inơavitreal injectíon, 
and there has been concem about the potential ocular 
toxidty of their preservative, benzyl alcohol.1 7  Various 
techniques, su ch as sedimentation, centriíugatỉon, and 
hltratlon, have been used extemporaneously to reduce the 
benzyl aỉcohol content of such Products, but the quantity of 
triamdnolone in the final preparation may be altered 
depending on the technique used.* More recently, 
preservatìve-free Products have been licensed in the USA 
ỉor intraviưeal ũse (Triaerux; Alam, USA and Trivarừ; 
Aỉlergan, USA—see Uses and Administration, above).

1. Ip MS. Innavitieal lnjection of triamdnolone: an emcrgíng treacment for 
dlabctic macular edema. D iabtìa Can 2004; 27: 1794-7.

2. Jonas JB. Intravitreal Qiamdnolone acctonidc (or treatment of 
inoaocular oedenutouỉ and neovascular discases. Aứa Ophíhũỉmoỉ 
Scand 2003; 83: 643-63.

The Symbol <8> denotes a substance vvhose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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3. van KooỊ) B, a  ai. The pros and cons ai ỉntravỉưeaỉ ữiamdnolơne 
iiýectỉons ỉor uveitis and inAammatory cysoỉd macular edema. Oatỉ 
ỉmmunoi ỉnỊĩamm 2006; 14:73-85.

4. Jonas JB. Intravitreal triamánokm* acetonide: a change in a paradỉgm. 
ophthaìmk Ra 2006; 38: 218-45.

5. Sỉvaprasad s ,e ta L  ỉnưavioeaỉ steroỉds in the managemem of macular 
oedenuL Aon Ophthữbnoi Saovi 2006; 84: 722-33.

6. Rhee DJ, et ai. ỉntraocular pressure aỉteratkms ỉoũovvỉng ínưavtưeaỉ 
triamdnolone acetonỉde. Br J  Ophthahnoi 2006; 90: 999-1003.

7. Jonas JB. Effects oỉ trỉamđnolone acetonỉde inJectỉonj with and withữut 
preservatỉve. B rJ Ophthahnoi 2007; 91: 1099-1101.

8. Garda-Aiumí J, et ai. Comparison oí dỉSereni techniques ỉor puriBcaúon 
of trỉamdnoỉone acetonide suspensỉos for intrávỉtreal use. Br J  ophíhabmỉ 2005; 89: 1112-14.

Haemangioma. For reỉerence to the use oỉ a mixture of 
triamdnolone and betamethasone for imralesional injcc- 
tỉon oỉ haemangioma, see p. 1605.3.

Rhỉnitỉs. Trỉaiĩiđnolone is used12 in the management of 
allergic rhinitls (p. 612.1). Hovvever, the use of depot 
injections oỉ tríamdnoỉone to manage seasonaỉ aỉỉergỉc 
rhinitis has been deemed unacceptable by some.3

1. Jeaỉ w, Fauld$ D. Triamãnolone aceionide: a revíew oí its pharmacol* 
ogical propertỉes and therapeutic eỉíìcacy in the management oí allergic 
rhinitis. Drugs 1997; 53: 257-80.

2. Gawchỉk SM. Saccar CL A risk-beneíu assessment oí intranasaỉ 
uiamcinolone acetonide in allergic rhinitU. Dntg Saftiy 2000; 23: 309-
22 .

3. Anonymous. Any piace íor depot thamcinulone in hay íever? Drug Ther 
Bui! 1999; 37: 17-18.

Adverse Effects, Treatment, Withdrawaỉ, and 
Precautions
As for corticosteroids in generaỉ (see p. 1615.3, p. 1618.1, 
and p. 1618.3, respectìvely). High doses of triamcinolone 
may have a greater tcndency 10 produce proxlmal 
myopathy. Its eữects on sodium and vvater retentíon are 
less than those of prednisolone.

Whcn applied topically, partícularly to large areas, when 
the skin is broken, or under ocdusive dressings, or when 
given intranasally, corticosteroids may be absorbed in 
suíhdent amounts to cause systemic eữects.

Effec1s on the eye. For complications and precautions 
assodated with intraviưeal use of triamdnolone see under 
Eye Disorders, p. 1649.3.

Hypersensitivity. Local reactions to topical triamdnolone 
preparations have been attributed to the content of ethyle- 
nediamine.1-2 Hơvvever, there ha ve also been reports oi 
anaphylactic shock after intra-arricular3 or intramusculai4 
injection oỉ triamdnolone acetonide.

1. Wright s, Harman RRM. Ethylenedỉamine and piperaaine sensitivỉty. 
BMJ 1983; 287: 463-4.

2. Preeman s. Allergy to Kenacomb cream. Med J Aust 1986; Ỉ45: 361.
3. Lareson L. Anaphylactic shock aher ia administration of tnamdnolone 

acetonide in a 35-year*old ĩemaỉe. Scand J RMeumatpi 1989; 18: 441-2.
4. Gotưaỉo FE, ri ai. Anaphylactic shock cansed by tiiamdnolone 

acetonide. Ann Pharmaather 1994; 28:1310.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Potphyria Cenơe (NAPOS) and 
the Porphyria c en tre Svveden, dassihes triamdnolone as 
probably not porphyrinogenic; it may be used as a drug oí 
first choice and no precautions are needed. 1

1. The Drug Database for Acute Porphyria. Available 1 C hrtp://www. 
dnigs-porphyria.org (accessed 17/10/11)

Interactions
The interactions oỉ cortícosteroids in general are described 
onp. 1619.3.

Pharmacokinetics
Por a brieí outline oi the phaimacokinetícs oi corticoster- 
oids, see p. 1620.3.

Trỉamcinolone is reported to have a haỉỉ-liíe in plasma of 
about 2 to over 5 hours. Ít is bound to plasma albumin to a 
much smaller extern than hydrocortũone.

The acetonide, diacetate, and hexacetonide esters oỉ 
triamdnolone are only very slowly absorbed bom injection 
sites.

Triamdnolone crosses the placenta.
Reíerences to the pharmacokinetics of triarndnolone and 

its esters.
1. MốUmann H. rí a i Phannacoldnerics oí triamdnolone acetonide and iạ  

phosphate ester. E urJơ ìn  Pharmaa! 1985; 2*  85-9.
2. Derendorỉ H. rt al. Phannacokinetics and phamucodynamics oi 

giucoconicoíd suspensỉơns aỉter intra-arricular adminiỉtratìon. ũin  
Pharmứml ĩher 1986; 39: 313-17.

3. Derendori H. rt a i Pliarmacoldnerics of oiamdnolone acetonide aỉter 
hnnvenous. onl, and ỉnhaled adminisaadon. J ơõt Pham aal 1995:35: 
302-5.

4. Argenti D, a  cl. Á  mass balance srady to evaluaie the biotransíormadon 
and excrerion o( [u C]-triamdnolone acetonide followlng oral 
adminlstradon. J CH* P hanunl 2000; 40:770-80.

Preparations
Propnetory Pinpomlionĩ (detailỉ are given in Volume B)

Sf>jjla ingrtdiant PteporoHons. Arg.: Pondnolona; Glytop; 
Kenacort-A; Kenacort; Ledercort; Kasacort; Triamtíterap; 
Triampoen; Austraỉ.: Aristocort; Kenacort-A; Kenalog in 
Orabase; Telnase; Tricortonc; Austria: Nasacort; Solu-Volon A; 
Volon A; Volon; B*lg.\ Albicon; Delphi; Kenacort-A; Brta.: Air- 
din; Azmaconf; Nasacort; Omdlon-A Orabase; Ondcrem-A; 
Ondleg A; Theracort- Triancil; Canad.: Aristocort; Aristospan; 
Kenalog; Nasacort; Oracon: Triaderm; Chile: Kenacort-At; 
Nasacort; China: A Sai Song Kenacort-A (M ílĩiS -
A); Kenalog Nincort (■?!#); Xing Rui Ke (MSI3Í);
Zhen De (^®); Cz.: Nasaconỷ; Triamtinolon; Denm.: Kenalog; 
Lederspan; Nasacort; Pin.: Aítab; Kenacort-Tt; Lederspan; 
Nasacort; Fr.: Hexatrione; Kenacon; Nasacon; Ger.: Aítab; Del- 
phicort; Konikoid-ratiopharm: Lederlon; Linolacon Triam; 
Nasacont; Polconolon N; Rhinisan; Triam; TriamCreme: Triam- 
galen; Triamhexalt; TriamSalbet; Volon A: Volon; Volonimat 
N; Volonimat; Gr.: Porlion; Kenacort-A; Kenaeort; Nasacon; 
Nasatrim; Sendderm; Triamcinal; Hong Kong: Altach; Aristo: 
Dermacort: Kenacort-At; Kenalog in Orabaset; Nasacon; Ora- 
medy; Shincort; Syncont; Triamt; Hung.: Ftorocort; Kenalog; 
Polcortolone; ỉrtdia: Av Cort; Avcort: Comcort: Coruúna; D- 
Cort; Hicon; Hylone; Hynot; Kenacort; Ledercort Nixcort; Tess; 
Trícort; ỉndon.: Amtocort; Flamicort; Kenacon-A; Kenacort; 
Kenalog in Orabase; Ketridn; Nasacort; Sinocort; Triamcort; 
Tride2f, Trilac Trinolon; írí.: Adcottyl in Orabaset; Adcortyl: 
Kenalogt; Nasacort; Israel: Oracort; Sterocort; Steronase Ãq; 
ItaL: Aítab; Kenacort; Nasacort; Triamvirgi; Jpn: Aítach: 
MaQaid; Malaysia: Dermacon; Kanolone; Kenalog in Orabase: 
Metoral; Nasacon AQ; Onepaste; Shìncort; Sivkort; Tramsone; 
Mex.: ATLC; Azuconf; Intralon; Kenacort; Kenalog Dental; 
Nasacort; Soítram; Triamsicort; Zamaconf; Neth.: Kenacort-A; 
Nasacort; Zure oordmppels met triamúnolonacetonide; Notw.: 
Kenacon-T; Lederspan; Nasacort Triesence; NZ: Aristocort; 
Kenacon-A Kenalog in Oiabase; Oracort' Telnase; Phữipp.: 
Actonaze; Kanosole: Kenacon-At; Kenaconỷ; Shincort; Tridn; 
Tricon; PoL: Polcortolon; Port.: Aítacb; Nasacon; Rus.: Berlicon 
(EepnncopT)Ỷ; Ftorocon (<t>TopoitopT); Kenalog (KeHanor); Pol- 
cortolon (IlaiiucopTtuiOH); Polconoion (nomucopTruioR); Polcorto- 
lon TC (noaidtopTOhOH TC); Triacort (Tpruutopr); SAfr.: Kenalog 
in Orabase; Nasacon Singapore: Dermacont; Kenalog in 
Orabase; Keno; Nasacort; Oral-T; Oramedy; Orrepaste; Shin- 
cort; Tramsone; Triamnone; Trinolone; Spain: Flutenalf; Nasa- 
cort; Proaosteroid; Trigon Depot; SwecL: Kenacon-T;
Lederspan; Nasacon; Switz.: Kenacon-A Solubile; Kenacort-A: 
Kenacort; Nasacon; Triamcort; Thai.: Actyl; Aristocort; Betji- 
Cott; Centocort; Cunan; Dynacort; Facort; Ftorocortt: Genẽr- 
log; Kanolone; Kela; Kelamild; Kerrtád; Kena-Lỉte; Kenacon- 
Af; Kenalog in Orabaset; Keno; Lala; Laven Lenicon,- Lonna; 
M-Divate; Manolone; Metoral; Milanolonet; Musaral; Nasa- 
cort; Oracortia: Oral-T; Oralogt; Oralpac Orapaste; Ordlone; 
Paloc Risto; Shincon; Simacon; T-lf; T-Ora: TA Osoth; Tad- 
nob Thainocort; Topilone; Tram; Tramsilone; Triama; Trilosil; 
Triin; Trinoman; TV Lone; Unift; V Nolone; V-Nolone; Vadno- 
lone; Zyno; Turk.: Artropan; Kenacon-A; Nasacon; Sinakort-A 
Triaven UK: Adcorryl in Orabaset; Adconyl; Kenalog; Nasa- 
cort; ukr.: Focon ((PoKopT); Ptorocon (OropoKopr); Kenalog 
(Keaanor); Polcortolon (naauoproaoH); USA: AHerNaze; Aristo- 
span; Atolone; Azmaconf; Plutext; Kenalog in Orabase; 
Kenalog; Kenonel; Nasacon; Oralone Dentalỷ; pediadenn TA' 
Tac Tri-Kort; Triacet; Triam-A' Triamonide; Trianex; Tridenn; 
Triesence; Trilog; Trivaris; Veneỉ.: Kenacort; Nasacort.

Muki-ỉngredient Prepqrotiont. Arg.: Bagovit A Plus; Biotaer 
Nasalt; Kenacomb; Mantus; Sorsiỉ; AuỉtraL: Kenacomb; Oto- 
comb Otic; Austrim Aureocort; Pevisone; Volon A anúbiotika- 
haltigt; Volon A Tínictur Belg.: Mycolog; Pevisonet; Trianal; 
Braz.: Londenn-Nt; Mud; Neolon D; Omólon-A M; Ondbel; 
Ondleg; Ondplust; CanatL: ratio-Triacomb; Viaderm-KC; 
CỊrína: An Long (ỂỈÌ); Fu. Yan Ning ( íy 1'?); Ji Bai Fu 
31); Kenacomb {&Jĩ!£ỉto%ỉí): Pevisone (iiSítS); YiFuQing 

Zhaohuile Cz.: Triadermt; Triamdnolon E;
Triamdnolon S; Triamdnolon; Denrn.: Kenalog Comp med 
Mycostatint; Pevison; Pevisonet; Pin.: Pevisone; Fr.: Cider- 
mext; Kenalcolt; Localone; Pevisone; Ger.: Epipevisone; Leder- 
mix; Moronal Vf; Mykoproa sine+; Volon A Tinktur N; Volon 
A-Schuttelmix; Volonimat Plus Nf; Gr.: Bìoderm; BioHloderm; 
Deimocbrom; Kenacomb; olamyc Pevison; Hong Kong: Anso; 
Antìderm-t; Centacomb; Clotrinolon; Deimawellt; Ecocort; In- 
quadeìcren; Kenacombt; Ledermix; Oragesic Pevisone; Tri- 
Gel+; Triacombt; Triamecon; Triconazole; Triditol-G; Hung.: 
Alkcema; Polconolon TCf; India: Daktarin-T; Exsora; Kena- 
comb; Kenalog-S; Ledercon-N; Micolon; Indon.: Kenanôstt;

New Kenacombt: Irt: Kenacombt; Ledeimix; Israel: Denna- 
combìn; Ledermix; Oracort E; Pevisonet; ItaL: Assocont; 
Aureocort; Dermomydn Con; Dirahist’ Katavab Pevisone; 
Malaysiar. Aecoras; Ecocort; Econazine; Endix; Kenacomb; 
Kihigan; Oral-Ad; Mex.: Bidrozilt; Biooriamin-h Kenacomb; 
Sohramc Neth.: Mycologt; Trianal; WiU-Anal; Norw.: Pevi- 
sone; NZ: Kenacomb; Viadeim-KC; Phiỉipp.: Kenacombt; Nizo- 
lex; Oticom; Pevisone; PoL: Pevisone; Polcortolon TC; Tria- 
comb; PorL: Localone; Pevisone; SA.fr.: Kenacombt; Pevisone; 
Trialonet*. Singapore: Ecocon; Econazine; Eplderm; Oracort 3; 
Otal Aid; Pevisone; Spain: Aldoderma; Anasilpielt; Anso; 
Cemalyt; Cremsolt; Flutenal Gentamidnat; Plutenal Sali+; 
Interdenn; Nesíare; Positoa' Swed.: Kenacombìn Novumt; 
Kenacon-T compt; Pevlsone; Switz.: Kenacort-A Ledermix; 
Pevisone; ThaL: Dennacombin; Ecocort; Ecoderm; Econazine; 
Fungisil-T; KA-Cilone+; Kelaplus; Kenacombt; Lymarin; Tara- 
Plus; Timi; Tricozole; Trimicon; Turk.: AftogeL' Ekze-Mant; 
UAE: Panderm; UK: Aureocon; Ledemũx; utcr.: Trimistin 
(TpHMMCTHH); USA: Myco-Biotic n; Myco-Triacet n; Mycogen II' 
Mycolog-ữ; Myconel; NGT; Tri-Staón n  Veneĩ.: Kenacomb; 
Kenalog.

Usad as an odịund in:. Rus.: Prodetoxon (npoaeroKCOH). 

Pharmacopoeial PreparaHom
I BP 2014: Triamdnolone . Acetonide lnjection: Triamdnolor: 
j Acetonide Nasal Sptay; Triamdnolone Cream; Triamánoloii:
Ị Hexacetonide Injeaion; Triamdnolone Oimment: Triamdnc- 
! lone Oromucosal Pasie: Triamdnolone Tablets; 
ị USP 36: Neomydn Suilate and Triamdnolone Acetonide Crean:
I Neomydn Sulíate and Triamdnolone Aceionide Ophthalmi:
Ị Ointment; Nystatin and Triamdnolone Acetonide Creaư:
I Nystatin and Triamdnolone Acetonide Ointment; Nystatứ.
Ị Neomydn Sullate, Gramiddin, and Triamtínolone Acetonid : 
ị Cream; Nystatin, Neomydn Sullate. Gramiddin, and Triamdno ■
I lone Acetonide Ointment; Triamdnolone Acetonide Crearr 
i Triamdnolone Acetonide Dental Paste: Triamdnolone Acetonidi' 

Injectable Suspenãon; Triamdnolone Acetonlde Lotion; Tri 
amdnolone Acetonide Ointment; Triamdnolone Acetonid' 
Topical Aerosol: Trìamcùiolone Dìaceute Injectable Suspension 
Triamdnolone Diacetate Syrup; Triamdnolone Hexacetonid' 
Injectable Suspension; Triamdnolone Tabletỉ.

Ulobetasol Propionate iriNNMì ®
BMY-30056; CGP-14458; 6-a-Fluorodobetasol Propionate; 
Halobetasol Propionate (USAN); Propionato de ulobetasol; 
Ulobétasol, propionate d'; Ulobetasol, propionato de; 
Ulobetasoli Propionas; y/ioổeTa30/ia nponnoHaT. 
21-Chloro-6a9-difIuoro-l 1 p,l 7-dihydroxy'l 6|ỉ-methylpreg- 
na-l,4-diene-3,20-dione 17-propionate.
C2sH3,ƠFjOs=485.0
CĂS —  98651-66-2 (ulobetasol); 66852-54-8 (ubbetasol 
propionate).
ATC —  D07AC21.
ATC Vet —  0D07AC21.
UNII —  91A0K1ĨY3Z

Pharmacopoeias. In us.
USP 36: (Halobetasol Propionate). A Nwhite to off-white 
powder. Practically insoluble in water ừeely soluble in 
acetone and in dichloromethane. Store at a temperature of 2 
degrees to 8 degrees. Protea hom light.

ProỊile
ulobetasol propionate is a corticosteroid that is used 
topically for its glucocortícoid actívity (p. 1597.1) in the 
treatment of various skin disorders. It is usually used as a 
cream 0T ointment containing 0.05%.

When applied topicalỉy, particularly to large areas, when 
the skin is broken, or under occlusive dressings, 
corticosteroids may be absorbed in suíhdent amounts to 
cause systemic eHects (p. 1615.3). The eĩíects of topical 
corócosteroĩds on the skin are described on p. 1617.3. For 
recommendations conceming the coned use of corticoster- 
oids on the skin. and a rough guide to the dinical potendes 
oí topicaỉ corticosteroids. see p. 1599.2.

Preparations
Propóatary Preporatioos {details are given in Volume B)

Single-ingredient Preparohons. Canad.: Ultravate; India. Halobe- 
ta; Halostrol; Halovate; Hobs; USA: Halonate: Ultravate.

Mute-ingre(fient Prepeưations. lndia: Halostrol-F; Halosơol-M; 
Halovate-F; Halovate-S; Hobs-S; USA: Halac Kít.

AI1 cross-references reíer to entries in Volume A
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Cough Suppressants Expectorants 
Mucolytics and N asal Decongestants
This chapter describcs drugs that are used mainly as cough 
suppressants, expectorants, or mucolytics, and also those 
sympathomimetics prứnarily used for the relieí o{ nasal 
congestion. Other drugs used in cough indude andhist- 
amines (p. 610.1), bronchodilators (p. 1195.1), and local 
anaesthetics (p. 1976.1). Compounds with a demulcent 
action such as glycerol (p. 2517.2) and sucrose (p. 2096.3) 
are also used. as are various hydratíng inhalations.

Cough suppressants
Cough suppressants have either a Central or a periphetal 
action on the cough reũex or a combinatíon oỉ both. 
Centrally acting cough suppressants increase the threshold 
oỉ the cough cemre in the brain to incoming stúnuli whereas 
those acting peripherally decrease the sensitivity oi the 
receptors in the respiratory tract. Some drugs have an 
indirect petipheral mechanism of actìon and may alter 
mucodliary ỉactors, exert a local analgesic or anaesthetic 
actìon on the receptors, protect the receptors from irritant 
stimuli, or act as bronchodilators.

Those centrally acting cough suppressants structurally 
related to morphine that are induded in this chapter, such 
as dextromethorphan, have little or no analgesic actìon. 
Those that also havề an impottant analgesic action, such as 
codeine or diamorphine, are descríbed in the chapter on 
Analgesics, p. 3.1.
Described in this chapter are 

Acetyldihydrocodeine. 
p. 1654.3

Benproperine. p. 1656.2 
Benionatate. p. 1656.2 
Bibemonium, p. 1656.3 
Butamirate. p. 1657.3 
Butetamate, p. 1658.1 
ClobudnoL p. 1658.3 
Cloíedanol. p. 1659.1 
Cloperasdne. p. 1659.2 
Dextromethoiphan. p. 1660.1 
Dimemortàn. p. 1661.3 
Dimethoxanate. p. 1661.3 
Dropropúóne. p. 1662.2 
Elecampane, p. 1662.3 
Ethyl õrthoíonnate. p. 1665.3 
Fedrilate. p. 1665.3 
Fominoben. p. 1665.3 
Gtauđne. p. 1666.1

Expedorants
Expectorants are considered to increase the volume of 
secretions in the respiratory tract thereby tađlitaáng their 
removal by ciliary action and coughing. Many traditionaỉ 
expectồrants. induding ipecacuanha, squill ammonium 
salts, some volarile oils, and various iodide compounds, 
have been considered to achieve this by a reũex irritant 
eííect on the gastric mucosa.
Described in this chapter are

Ammonium Salts. p. 1655.3 
Caldum Iodlde. p. 1658.1 
Codỉlana. p. 1659.2 
Coltsloot p. 1659.2 
Crcosotc, p. 1659.3 
Elecampane. p. 1662.3 
Epraánonc. p. 1664.3 
Eproánol, p. 1665.1 
Eriodictyon. p. 1665.2 
Pudosteine, p. 1666.1 
Guacecũal, p. 1666.1 
Guaiacol. p. 1666.1

Guaietolln. p. 1666.2 
Guailenesin. p. 1666.2 
Guaũnesal. p. 1667.1 
lodinated Glycerol, p. 1667.2 
Ipecacuanha, p. 1667.2 
Marrubium. p. 1668.3 
Senega Root. p. 1677.2 
Squilĩ. p. 1677.3 
Sulfogaiacol. p. 1678.1 
Terpin Hydrate. p. 1678.2 
Tolũ Balsam. p. 1679.2

Helltídine. p. 1667.1 
Uoaminile, p. 1668.2 
Mordofone, p. 1669.2 
Nepinalone, p. 1670.2 
Nlcocodine. p. 1670.3 
Normethadone, p. 1670.3 
Noscapine. p. 1670.3 
Oxeladinp. 1671.2 
Oxolaminẽ, p. 1671.2 
Pentoxyverine, p. 1672.1 
Pholcodlne, p. 1675.1 
Hpaxetate. p. 167522 
Poppy Capsule, p. 1675.3 
Prenoxdiazũie. p. 1675.3 
Promolate, p. 1676.1 
Sodium Dibunate. p. 1677.3 
Thebacon. p. 1679.1 
Tipepidine. p. 1679.1 
hpeprol p. 1680.3

Mucolytics
Mucolytics alter the structure of mucus to decrease its 
viscosity thereby {adlitating its removal by dliary action or 
expectoration.

Acetylcysteine, carbodsteine, and mecysteine all have 
thiol groups; ư this group ís &ee, as in acetylcysteine, it may 
be substituted for disulữde bonds in mucus and thereíore 
break the mucus chains. However, drugs su ch as 
caibodsteine with 'protected' thiol groups cannot act by 
this mechanism and their exact mode of action is undear. 
Thiol groups are also involved in the mechanism oỉ action of 
some of these drugs when they are used in the treatment of 
poisoning.

Deoxyribonudeases such as domase aỉía act as muco- 
lytics by hydrolysing the accumulated extracellular DNA

from decaying neutrophils that contributes to the viscous 
respiratory secretions of cystíc Bbrosis.

Drugs ỳvith m ucoregulatory actìons. typically aữecting 
mudn and chloride secretion by acting on ion channels in 
the respiratory tract, are also being developed; examples 
under investigation indude denuỉosol and talnitlurnate. 
Described in this chapter are 

Acetylcysteine, p. 1652.2 
Ambĩoxol. p. 1654.3 
Bromhexine, p. 1656.3 
Brovanexine, p. 1657.3 
Cacbodneme, p. 1658.1 
Dembrexine, p. 1659.3 
Denuỉosoi. p. 1660.1 
Domase Alia. p. 1662.1 
Epraxmone. p. 1664.3 
Eprozinol. p. 1665.1

Sỵmpathomimetics
Sympathomimetics described in this chapter may be used 
systemically (such as phenylephrine) or locady (such as 
naphazoIine), for their alpha agonỉst actions to produce 
vasoconstriction of the nasal mucosa. thus relieving 
congestion. Others such as ephedrine have both alpha and 
be ta agonist actions. The beta agonist actions coníer upon 
them bronchodilating properties, but they have been 
superseded as bronchõdũatòrs by the more selective beta2 
agonists su ch as salbutamol. The value of bronchodilators ỉn 
non-asthmatic cough has not been conArmed.

Oxymetaxoline. p. 1671.3 
Phenylephrine. p. 1672.2 
Phenylpropanolamine. 

p. 1674.1
Pseudoephediine, p. 1676.1 
Tetryxoline, p. 1678.3 
Tramazoline. p. 1679.3 
Tuaminoheptane. p. 1679.3 
Tymazoline. p. 1679.3 
Xylometazoline, p. 1680.1

Described in this chapter are 
Amideírine. p. 1655.3 
Clonazoline. p. 1659.1 
Ephedra, p. 1663.1 
Ephedrine, p. 1663.1 
Etaledrỉne, p. 1665.2 
Fenoxazoline. p. 1665.3 
Indanaxolỉne. p. 1667.1 
Levmetamíeumine. p. 1668.3 
Methoxyphenamme, p. 1669.1 
Methylephedrine, p. 1669.2 
Naphãzõline. p. 1669.3

Erdosteine. p. 1665.1 
Ethyl Cysteine Hydrochloride, 

p. 1665.2
Mecystetae, p. 1669.1 
Mcthyl Dadsteine, p. 1669.2 
Neltenexìne, p. 1670.2 
Sobrerol p. 1677.2 
Talm&umate. p. 1678.2 
Telmesidne, p. 167822

Cough
Cough iỉ an important physiological protective mechanism, 
but may also occur as a symptom of an underlying disorder 
such as asthma, gastro-oesophageal reSux disease, and 
postnasal drip. Treatment oí the disorder often alleviates the 
cough, but there are times when symptomatic treatment is 
appropriate. The ơeatment chosen depends on whether the 
cough is productive or non-productìve.1" 11

A non-productdve cough su ch as that often seen with 
the common cold serves no useful purpose for the patient, 
and cough suppressants may provide some relieí, 
particularly if given at night.
• Of the commonly used cough suppressants. pholcodine and 

dextromethoiphan are conãdered to have fewer adveise 
effects than codeine. Hovvever, there is Uttle evidence 
that these drugs are effecrive in severe cough.

• Sedating antihistamines such as diphenhydramine are 
írequently used as cough suppressants in corapound 
preparations. Suggested mechanisms of action have 
included reduction in cholinergic nerve transmission, or 
cough suppression as a result of their sedaãve eííects. 
Antihistamines reduce nasal secretíons and may be oỉ 
value in treating cough caused by postnasal drip, 
particulariy if assodated wúh allergic rhiniùs (see 
p. 612.1). Hovvever, they should not bé used to treat a 
productìve cough because they may cause íormatìoa oỉ 
visdd mucus plugs. Their sedative effects are a 
dísadvantage, for daytime use but may be a short-teim 
advantage for night coughs.

• Demulcents probably a a  as indirect peripheraỉly acting 
cough suppressants by providing a protective coating 
over sensory receptors in the pharynx. Demulcents 
indude glycerol, honey, liquorice, and sucrose syrups.

A potent cough suppressant su ch as morphine is needed for 
the relieỉ of intractable cough in terminal ilỉness. The use 
oỉ such a potent opioid is not othenvise considered 
appropriate ỉor cough.
• Local amestketia su ch as Iỉdocaine or bupivacaine have 

been inhaled in severe intractable cough, induding 
cough caused by malignant neoplasms. Cough suppres- 
sion is produced by an indirect peripheral acdon on 
sensory receptors, but as all protective puhnonary 
reũexes may be lost and bronchospasm may be induced.

. such treatment shouid be used with care. There may also 
be temporary loss of the swallowmg reflex.

A productive cough is characteiised by the presence of 
sputum and may be assoõated with conditions su ch as 
chronic bronchitis, bronchiectasis, or cystic Bbrosis. Cough 
suppressants are inappropriate, since the cough serves the 
purpose oỉ deaiing the aimays, but expectorants have been 
used on the grounds that increasing the volume oỉ 
secretions in the respiratory tract Ễadlitates removal by 
dliary action and coughing. However, dinical evidence of 
efficacy iỉ laddng, and many authorities consider expea- 
orants to be of nõ vaỉue othẽr than as a placebo.
• Commonly used expeữorartữ indude ammonium salts, 

guaưenesin, ipecacuanha, and sodium dtrate. Iodides 
have also been used but there has been concem over 
their saỉety for prolonged use in respiratory disorden and 
because of their potential íor thyioid supprcssion; in 
paiticular, it has been recommended that they shouỉd 
not be given to children, adolescents, pregnant women, 
orpatìents wỉth goitre.

• Mucatytìa have been shovra to affect sputum viscosity 
and stmcture and patients have reported alleviation of 
their symptoms, but no consistent improvement in lung 
hmction has been íound. Commonỉy used mucolytics 
indude acetylcysteine, bromhexine, caibodsteine, and 
mecysteine. Domase alỉa is also available, in particular 
for patients with cystic Sbrosis. In theory mucolytics may 
dỉsrupt the gastiỉc mucosal barrier and caudon has been 
recommended in patients with a history of pepdc ulcer 
disease.

• Hydrating agents liqueíy mucus and also have a 
demulcent eSect Hydration may be achieved simply by 
inhaled warm moist air. The addidon oi substances su ch 
as menthol, benzoín, or volatiỉe oils is unlikely to provide 
any additional benefit but may encourage the use oỉ such 
inhalations. Inhaled aerosols of water, sodỉum bicarb- 
onate, sodium chloride, suríactants such as tyloxapol, 
osmotic agents su ch as mannitol and proteolytíc 
enzymes su ch as chymotrypsin and trypsin, have also 
been used for theử reported hydrating or mucolytic 
efiects on respiratory secretions.

Cough may sometimes be assodated with bronchospasm  
in patiencs vpith asthma.
• Bronchodilators such as salbutamol (a beta2 agonist) or 

ipratropium (an antũnuscarinic) alleviate cough asso- 
dated with bronchospasm. However, they are not 
generally considered of beneũt in other íonns oỉ cough, 
and hence are not recommended other than in asthma or 
seỉeaed patients with chronic obstructive pulmonary 
disease.

Cough and  cold p reparations containing various 
combinatìons oỉ cough suppressants and/or expectorants, 
with sympathomimetics, antíhistamines, or analgesics are 
available. Some combinatìons, su ch as a cough suppressant 
and an expectorant, se em illogical and have little evidence 
to support their efficacy. As with many combinations, doses 
oí individual drugs may be inadequate or inappropriate, and 
the large number of ingredients may expose the patient to 
unnecessary adverse eíĩects. In particular, concem has been 
expressed about the safety in ckildren of cough and cold 
preparations that contain antihistamines, cough suppres- 
sants, expeaorants, and sympathomimetic decongestants, 
either alone or in combination. A systematic revievv12 has 
íound no good evidence for or against the efficacy of over- 
the-counter (OTC) preparations in acute cough. The British 
Thoradc Sodety considers that OTC medications are as 
eHective as placebo for acute cough vvlth head colds in 
children.13 In early 2008, the PDA14 and MHRA15 both 
advised that OTC cough and cold preparations should not be 
given to children under 2 years oí age. They wamed of the 
potential for serious and potentially liíe-threatening adverse 
eữects and that such preparations provided only sympto- 
matic reliet at best They also advised that ư these Products 
were to be used in children oỉder than 2  years oỉ age, the 
recommended dose should be íollovved carehiliỹ and 
measured accurately, and that only one preparation should 
be used to avoid overdosage of the same drug or sũnilar 
drugs. A review by the FDA of the use oí su ch preparatíons 
in older children (2 to 11 years oỉ age) is ongoing. However. 
in Oaober 2008, most us manuỉacturers voluntarily revised 
the labelling oí OTC cough and cold preparations to State not 
for use in children aged under 4 years.16 In early 2009, aíter 
íurther review, the MHRA17 advised that OTC cough and

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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cold preparatìons should not be given to children under 6 
years oí age as there was no robust evidence of theứ eíQcacy 
and because they can cause adverse eữects su ch as aUergic 
reactions, sieep disturbances, and halludnations. In those 
aged bom ố to 1 2  years, such preparatìons should only be 
úsed as second-linẽ therapy and íor no more than 5 days; 
the MHRA aỉso considered that hirthei research is 
vvarranted in this age group. Subsequently, additíonal 
restrictions have been imposed on the use oí OTC cough and 
coỉd preparatíons containing codeine in those aged 18 years 
and under (see Cough under Codeine, p. 41.1).

To alleyiate symptoms oí coughs and colds in children 
aged under 6  years, the MHRA17 recommends using single- 
constituent paracetamol or ibuproíen, simple cough 
preparations (such as those containing glycerol or honey 
and lemon), vapour rubs and inhalant decongestants (that 
can be applied to dothỉng), and, particularly in iníants, 
sodiiun chloride nasal drops.
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Cough/Guiddỉnes/cough_in_chiỉdren .pdí (accessed 15/07/08)

14. FDA. PDA reỉeases recommendatlonỉ regardỉng use oí over-tbe-counter 
cough and coỉd Products (Issued Ỉ7tfa January, 2008). Avaiỉable an 
http://www.fda.gOv/N ews£vents/Newsroom/PressAnnounceinenis/ 
2008/uanl ỉ  6839Jm n (accessed 17/08/10)

15. MHRA/CHM. updated advice—ơver-the-counter cough and cold 
medidnes ỈOT chiỉdren. Drug Sa/ay update 2008; 1 (9); 9. Avaỉlabỉe ac 
http://www.mhra.goy.uk/home/idcplg7IdcServicrxGET_FILEfrdDoc- 
Name*C0N014506frRevisionSelectjonMethod=Uiest (accessed 
15/04/08)

16. FDA- PDA statement fonowiDg CHPA's announcement on nonprescrip' 
don over-the-counter cough and cold medỉdnes in chỉldren (issued 8th 
October, 2008). Avallabỉe ac http://www.fda.gov/NewsEvents/ 
Newsroom/PresỉAnnouncements/2008/ucml 16964Jitm (accessed 
17/08/10)

17. MHRA. Press reỉease: better medỉdnes ỉor đũldren's ooughs and colds 
(ỉssued 28th Pebruary, 2009). Avaỉlable a t  http://wwwjnbia.gov.uk/ 
NewsCentre/Pressreleases/CON038902 (accessed 06/04/09) sẽe aỉso: 
MHRA/CHM. Over-tbe-counter cougb and cold medidnes for cbiỉdren. 
Drug Safcty Updatx 2009; 2 (9): 8-9. Avaỉlabie at: http://wwwjnhra.gov. 
uk/home/idcplg?IdcService»GET_FILE6'dDócNaiTie*CON043SIO&Re- 
vỉsionSdectỉonMethodsLatestReỉeased (accessed 17/08/10)

Nasal congestion
Nasal congestíon is ỉrequentỉy a symptom of conditions such 
as rhinitis (p. 612.1), treatment of which can indude the use 
oỉ antihistamines, sympathomimetics, corticosteroidỉ, 
antimuscarinics, and cromoglicate or nedocromil.

Sympathomimtíia are also widely used as nasal deconges- 
tants to provide symptomatic relieí oỉ the conunon cold 
(p. 951.1). They are used for the vasoconstricúon produced 
by theứ alpha -adrenergic eữects; redistributíon of local 
blood flow reduces oedema of the nasal mucosa. tbus 
improving ventilation, drainage, and nasal stuỉBness. 
Sympathomnnetics su ch as ephedrine. phenylephiine, 
naphaToline. oxymetazoline, and xylometazoline can be 
used topically as nasal drops or sprays. Those su ch as 
pseudoephedrine are given oraily. Over-the-counter cough 
and cold preparations containing sympathomimetic 
decongestants should be used with cautìon in children 
and generally avoided in young children, for details see 
p. 1651.2.

Topical use, particulaiỉy if prolonged, may lead to 
rebound congestion as vasodilatation becomes prominent 
and the efiects of vasoconstriction subside. Use is thereỉore 
restricted to periods of not more than 7 coniecutive days. 
Oral use is not assoõated with su ch rebound congestion. but 
is more likely to be assodated with systemic adverse eãects 
and a higher risk oỉ drug interactions. A systematic review

íound no diỉference in efficacy betvveen oral and topical 
decongestants hom the lỉmited evidence available.1

The beneSts oỉ antikistamines in nasal congestion other 
than that assodated with allergic rhinitís are doubthil, 
partícularìy by topical application.

Inhalations of wann moist aỉr are also useỉul in the 
treatment oỉ nasal congestion assoõated with the common 
cold. As in the case oỉ cough (see p. 1651.2) the addition of 
substances su ch as menthol, benzoin, OT volatile oils may 
encourage the use of such inhalations. Sodium chloride 
nasal drops may also be ehective, partìcularly in ỉnỉants and 
young children.

1. Tavemer D, Latte GJ. Nasaỉ decongestants ỉor the common cold.
Available in The Cochrane Database of Systematic Reviews; Issue 2.
Chỉchesten John WUey; 2009 [Wỉthdrawnf (accessed 14/08/10).

A c e t y l c y s t e i n e  (BAN, USAN, riNNỊ 
5052; Acetllcisteína; Acetilcisteinas; Acetildsztein;Acetylcys- 
tein; Acétylcystéine; Acetylcysteinum; Asetilsistein; Ạsềtyyli- 
kysteiini; NSC-111180; AL|eTvưiL(MCTenH.
N-Acetyk-cysteine.
C5H9N03S=163.2 
CÁS — 616-91-1
ATC — R0SCB01; S01XA08; V03AB23.
ATC Vet — QR05CB0Ỉ; OS01XA08; QV03AB23. 
um  —  WYQ7N0BPYC

Ptrarmacopoeias. In Chín., Eur. (see p. vii), and us.
Ph. Eur. 8 : (Acetylcysteine). A vvhite or almost white, 
crystalline powder or colourless crystals. Freely soluble in 
water and in alcohol; practically insoluble in dichloro- 
methane. A 1% solution in water has a pH of 2.0 to 2.8. 
Protect from light.
USP 36: (Acetylcysteine). A vvhite crystalline powder 
having a slight acetic odour. Soluble 1 in 5 of vvater and ỉ in 
4 of alcohol; practìcally insoluble in chloroỉorm and in 
ether. pH oỉ a 1 % solution in water is betvveen 2 .0  and 2 .8 . 
Store in airtight containers.

IncompatibilHy. Acetylcysteine is ỉncompatible with some 
metals, induding iron and copper, vvith rubber. and with 
oxygen and oxidising substances. Some antimicrobials 
induding amphoteridn B, ampidllin sodiutn, erythro- 
mydn lactobionate, and some tetracydines are either phy- 
sically incompatíble with, or may be inaaivated on mix- 
ture with, acetylcysteine.

Stability. A change in colour oỉ Solutions of acetylcysteine 
to light purple does not indicate signiíìcant impairment of 
saíety or efficacy.

A c e t y lc y s t e in e  S o d iu m  IBANM, riNNMỊ 
Acetilcisteína sódica; Acétylcysĩéine Sodique; Natrii Acet- 
ylcysteinum; Harọm AqemnLÍnaevtH.
C5H8NNa03S=1852
CAS —  19542-74-6. . .
ATC —  R05CB01; S01XA08; V03AB23.
ATC Vet — QR05CB01; QS01XA08; QV03AB23.
UNII —  NRD80R06FB.

Uses and Administration
Acetylcysteine is a mucolytic that reduces the viscosity of 
secretìons probably by the splitting oỉ disulhde bonds in 
mucoproteins. Since this action is greatest at a pH of 7 to 9, 
conunerdal preparations may have had their pH adjusted 
with sodium hydroxide. It is sometimes stated that 
acetylcysteine sodium ú  used, although the dose is 
expressed in terms of acetylcysteine.

Acetylcysteine iỉ also able to promote the detoxiEcation 
oỉ an inteimediate patacetamol metabolite. and has a key 
role in the management of paracetamol overdosage.

Acetylcysteine is used for its mucolytìc activity in 
respiratory disorders assodated with producnve cough 
(p. 1653.3). It can be given by nebulisation oí 3 to 5 mL of a 
2 0 % solutíon o r6 to lOmL of a 1 0 % solution through aíace 
mask or mouthpiece 3 or 4 times daily. Iỉ necessaiy 1 to 
10 mL of a 2 0 % solution or 2  to 2 0  mL of a 1 0 % solution 
may be given by nebulisation every 2  to 6 hours. It can also 
be given by direa endotracheal instillation of 1 to 2 mỉ. oỉ a 
10 to 20% solution as often as every hour. Mechanical 
sucúon of the liquehed secreóons may be necessary, and 
nebuliseis containing iron, copper. or rubber components 
should not be used.

Acetylcysteine as a mucolytic is aiso given orally, as 
lozenges, or as granules or eữervescent tablets dissolved in 
water, in a usual dose oi 600 mg daily as a single dose or in 3 
divided doses.

In the treatment of dry eye (p. 2190.1) assodated with 
abnoimal mucus production, acetylcysteine, usually as a 
5% solution with hypromellose, is given topically 3 or 4 
times daily. Higher concentradons have been used in some 
cenơes.

Acetylcysteine is given by intravenous inỉuãon or orally 
in the treatment of paracetam ol poisoning (p. 1653.2 .
• H gi ven intravenously: 150 mg/kg (maxứnum of 16.5 g) 

of acetylcysteine in 200 mL of glucose 5% is given 
inidally over 60 minutes. This is íollotved by ìnỉusion of 
50mg/kg (maxúnum of 5.5g) in 500mL of glucose 5% 
over the next 4 hours and then 100 mg/kg (maxũnum of 
11 g) in one litre oí glucose 5% over the next 16 hours. 
Sodỉum chlorìde 0.9% may be used where glucose 5% is 
unsuitable.

• If given orally: an initial dose oỉ 140mg/kg as a 5% 
solutíon is íollovved by 70mg/kg every 4 houis íor an 
additíonal 17 doses.

Acetylcysteine is reported to be most eHectíve when given 
vvithin 8  hours of paracetamol overdosage, with the 
protectíve effea diminishing aíter this tũne. However, 
stardng treatment with acetylcysteine later (up to and 
beyond 24 hours) may still be oi beneỉit.

Acetylcysteine may be used for the ữeatment of 
idiopathic pulmonary Rbrosis (see Interstitial Lung Disease, 
p. 1653.1).

For doses in children, see belovv.

Revlevvs.
1. Aikinson MC. The use of N-aceiylcysicinc ỉn inicnsive care. Crii C at 

Rause 2002; 4ỉ 21-7.
2. Dekhuijzen PNR. Antioxidanr propenies of N-aceiyỉcysteỉne: ih :ir 

relevance in r-eỉation to chronic obỉtniaive pulmonary disease. . ur 
Raptr J  2004; 23: 629-36.

3. Guerin J-C, tí a i Le stress oxydatií en pathoỉogie broncho-puỉmonai *: 
apport de la N-acétyUcystéỉne (NAC). Rev Pneumai ũirt 2005; 61: 16- 1.

4. Aiúo M-L. N-acetylcysieine—passe-partout or much ado about nothir g? 
Br J Clin Pharmacol 2006; 61: 5-15.

5. Dekhuijzen PN. Acetylcysteỉne in de behandeỉing van emstíge COÍ D. 
Ned Tĩịắschr Gtrteakd 2006; 150: ] 222-6.

Administrotion in children. Acetylcysteine is used for ts 
mucolytic actìvity in respiratory disorders assodated vvi h  
productíve cough. Doses in children are similar to adul s; 
3 to 5 mL of a 20% solutíon, OT 6 to lOmL of a 10% sol 1- 
tíon. may be nebulised through a face mask or mouti- 
piece 3 or 4 tìmes daily. Iỉ necessary 1 to lOmL oí a 20 <1 
solutíon, or 2  to 2 0  mL of a 1 0 % solutíon, may be giv<n 
by nebulisation every 2 to 6 hours. Ít can also be given 1 y 
direa endotracheal instíllatíon of 1 to 2 mL of a 1 0  to 2 0  <0 

solutíon as often as every hour.
Acetylcysteine has also been given orally in a variety )f 

dosage íorms. Licensed doses and age ranges vary somewh It 
ừom counny to country and even from preparatíon o 
preparation. For example. in France, children may be givt n 
the ỉollowing doses:
• 1 month to 2  years: lOOmg tvvice daily
• 2 to 7 years: 200 mg tvvdce daily
• 7 years and oven 200 mg 3 tímes daily (adult dose)
In Germany and Switzerland, however, a more typical dơ e 
for children under 2 years oí age is 50 mg two or three tìm< -s 
daily.

Acetylcysteỉne has been used to treat meconium ileus : 3 
neonates and distal obstructíon syndrome in children vvit 3 
cystic Bbrosis. although the BNFC States that evidence I f 
its efficacy is lackúig. Such use is not licensed in the UK. bi t 
ư it is to be used the BNĨC suggestỉ an oral dose I f 
acetylcysteine 200 to 400 mg up to 3 úmes daily ư necessai 1 

íor meconium iỉeus in neonates. For the ừeatmau oi dist 1 
intestinal obstructíon syndrome in children with cyst: 
ũbrosis, a sũtgle oral dose is recommended as íoUovvs:
• 1 month to 2 years: 0.4 to 3 g
• 2 to 7 yeais: 2 to 3 g
• 7 to 18 years: 4 to 6 g
For the prevention oi dìstal intestinal obstiuctíon syndromi, 
it is recommended to be given orally as follows:
• 1 month to 2 years: 100 to 200 mg 3 times daily
• 2 to 12 years: 200 mg 3 times daily
• 12 to 18 yeais: 200 to 400 mg 3 tímes daily
The injectìon may be used orally, diỉuted to a concentratío I 
of 50 mg/mU orange or black cuưant juice or cola may b : 
used as diluents to mask the bitter taste.

In the oeatment of dry eye assodated with tea • 
deddency, or impaired or abnoimal mucus productíoi. 
acetylcysteine 5% eye drops with hypromeUose may b : 
applied, as in adults, 3 or 4 times daily.

Acetylcysteine iỉ given by intravenous infusion or orall' 
in the ưeatment oí paracetam ol poisoning. Doses íc ■ 
dúldren, induding neonates, are sừnilar to adults (see als I 
Uses and Administratíon, above and Overdosage O) 1 
p. 116.2), although the volume of intravenous fluid ií 
modihed. The BNFC suggests the following mtravenou: 
doses, according to body-weighL-
• under 20kg: initially 150mg/kg in 3mL/kg glucose 53 

given over 60 minutes, íollovved by 50 mg/kg ỉn 7 mL/k : 
glucose 5% given over 4 hours, then lOOmg/kg ú. 
14mL/kg glucose 5% given over 16 houts

• 20 to 40kg: initially 150mg/kg in 100mL glucose 53 
given over 60 nũnutes, followed by 50mg/kg in 250 nC. 
glucose 5% given over 4 hours, then lOOmg/kg ú. 
500 m l glucose 5% given over 16 houis

• over 40 kg: adult dose
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In the USA, the following ơral dose is licensed íor use in 
children: 140 mg/kg initially, followed by 70mg/kg every 4 
hours for an additional 17 doses.

Arodety disorders. In a smaỉl 1 2 -week double-blind 
study, 1 oral acetylcysteine (range 1.2 to 2.4 g daily) pro- 
duced greater improvement in symptoms oỉ hair-pulling 
than placebo in patients with trichotilỉomanỉa.

1. Grant JE, et al. N-acetylcy«eine. a ghitamate modulator. in the 
treatment of trichorillomania: a double-blind, placcbo-eontroQed study. 
Arck Gen Pỉydủatry 2009; 66: 756-43.

AspergiHosis. Although it is not one of the Standard thera- 
pies discussed on p. 563.1, local instiỉlatíon of acetylcys- 
teine into the ca vi ty containing the tungus ball has been 
used to treat aspergUloma. 1 There is some evidence in vitro 
that acetylcysteine has inhibitory properties against Asper- 
gilluí and Fusarhun spp.2

1. KauHman CA. Quandary about treaữnent oỉ aspergUlomas persists. 
ỉđnaf 1996; 347: 1640.

2. De Lucca AJ, ữ  al. N-Acetylcysteine inhibits germinatíon of conỉdia and 
growth oỉ Aspergilhis spp. and Pusarium spp. Arưànkrob A$fítư ơtemother 
1996; 40: 1274-6.

Bums. Children with smoke inhalation injury (p. 1683.1) 
who were treated with aerosoHsed hepahn 5000units 
aỉtematíng vyith 3mL of 20% acetylcysteine solution, 
inhaled every 2  hours for the first 7 dăys after injury, 
appeared to have signiAcantly reduced mortality and rein- 
tũbadon rates compared with histodcal Controls. 1

l. Desai MH. a  al. Reduction in mortality in pediatric padents nith  
inhaiatíon injury wỉth aerosolized heparin/N-acetyỉcystine [sic} 
therapy. ĩ  Bum Can Rehabil 1998; 19: 210-12. Correction. ibiđ. 1999; 
20:49.

Cystic Rbrosis. Mucolytics such as acetylcysteine are gen- 
erally not considered1 to be eííective in tteating the pulm- 
onary manưestatìons of cystic Bbrosis (p. 177.2).

Meconium ileus equivalent (bovvel obstruction due to 
abnormally visãd contents oỉ the terminal ileum and tight 
colon2) in patients with cystic Bbrosis has largely 
disappeared with the use of pancreatic enzymes but may 
occur when insuffident doses are given; 3 mild cases may be 
treated with acetylcysteine.3 Doses of lOml of a 20% 
solution of acetylcysteine have been given orally 4 times 
daily with 1 0 0  mL of a 1 0 % solution of acetylcysteine given 
as an enema up to 4 times daily depending on the degree of 
the obstrucnon.2

For suggested children's doses in meconium iỉeus and 
distal obstruction syndrome, see Adminisơation in 
Children, p. 1652.3.

1. Duijvcstijn YCr Brand PL. Syscematíc revievv of N-acetylcysteine ỉn cysnc 
Qbrosỉỉ. Aữã Paediatr 1999; 88: 38-41.

2. Hanly JG, Ficzgerald MX. Meconium Ueuỉ equivalent ỉn older patíents 
with cysdc ũbrósis. BAU 1983; 286: 1411-13.

3. David TJ. Cystíc Sbrosis. Arch Dã Oảỉả 1990; 65: 152-7.

Interstitial lung disease. Acetylcysteine with prednisolone 
and azathioprine is a recommended option ỉor the ưeat- 
ment of idiopathic pulmonary Bbrosis (see Interstitial 
Lung Oisease, p. 1607.1). In a randomised controlled 
study. adjunctỉve oral ưeatment with acetylcysteine 
600 mg three dmes daily slovved the loss of vital lung 
capadty compared with Standard therapy vvith azathio- 
prine and prednisonc. 1

1. Demedts M. tl al. High-dose acetylcysteine in idiopachic pulmonary 
Bbrosil. N Engt J Mtd 2005; 353: 2229-42.

Kidney disorders. Acetylcysteine has been reported to 
improve kidney functíon in patíents with the hepatorenal 
syndrome and may offer a potential bridging therapy in 
such patìents aivaitíng liver transplantatíon. 1 It has also 
been used in the preventíon of contrast media-induced 
nephrotoxidty in patíents with chronic renal impairment. 
but evidence of benefit is conllictíng and its role remains 
to be establíshed; see Ettects on the Kidney under Amido- 
trizoic Add (p. 1582.2) for hirther details.

I. Holt s. tí ai. Improvemem in renaỉ íunction in hepatorenal syndrome 
wỉth M-acetylcysteine. Lanctí 1999; 353: 294-3.

Liver disorders. Although beneBt has been reported bom 
studies oí acetylcysteine in acute liver íailure, 1 and some 
have suggested that it may be useíul in preventỉng tissue 
hypoxia in padents with acute liver íailure receiving vaso- 
pressors,2 studies have mainly been small and dinical out- 
comes are not well studied.1 It does not appear to be oỉ 
benefit in patìents undergoing orthotopic liver transplanta- 
tịon.3-4

For reíerence to use in the hepatorenal syndrome, see 
Kidney Disorders, above. For use in paracetamol-induced 
liver damage, see Overdosage, under Paracetamol,
p. 116.2.

1. Sldar GH. Subramanỉam M. Acetyỉcysteine trea tm ent ỉor 
non-acettminophea-ỉnduced acute livcr íailure. A m  Pharmacoứưr 
2004; 38: 498-501.

2. Caraceni p. Van Thiel DH. Acutc liver íailure. Lanctí 1995; 345: 163-9.
3. Bĩomỉey PN, tí a i. ESeas óí íntraopcratìve N-acetylcysteine in 

orthotopic livcr ơansplantatíon. B rJ Anaesứì 1995; 75: 352-4.

4. Stcib K  tí ai. Does N-acetyỉcysteỉne improvc hemođynamỉcs and graft 
íuncdon in Hver transplantatìon? Liver Transpt Surg 1998; 4:152-7.

Meconĩum ĩleus. For the use oỉ acetylcysteỉne in inỉants 
with meconium ileus, see Cystỉc Fibrosis, above.

Myocardial iníarction. Some studies suggest that addition 
of intravenous acetylcysteine to thrombolytìc therapy in 
patìents with acute myocardial iníarctìon (p. 1257.1) may 
be of benefiLu  The value of acetylcysteine as an adjunct 
in patíents with or at risk oỉ myocardial iníarctìon has 
been revievved.3-4

1. Arstail MA. rt đ l N-Aeetylcysteine in combination with nitroglyccrin 
and sưeptddnase for the treatment oi evolving acute myocardiaỉ 
ủi&rctỉon: saỉety and bỉochemicaỉ eổects. Ortuỉatìon 1995; 92:2855-62.

2. ẵodunan X tí a i Iníara sỉze ỉỉmitatíon: acute N-aceryicystdne deíense 
(ISLAND oỉaỉ); prtĩlminary anaỉysis and repon aửer the Qm 30 patíents. 
ơ in  Cardioi 1996; 19: 94-100.

3. Maxchettì G, t í a ỉ. Use oỉ N-acetyỉcysteine in the management of 
coronary artery diseases. CardioioỊÙ 1999; 44:633-7.

4. Sochman J. N-acetyỉcysteine in acute cardlology; 10 years later what do 
we know and what would we llke tó know?! J Am Coỉl Cardioi 2002; 39: 
1422-8.

NHrate iolerance. Acetylcysteine appears to be able to 
potentiate the peripheraỉ and coronary eổects oỉ glyceryl 
trinitrate.1 While some studies2' 5 have suggested that 
acetylcysteine can reverse tolerance to nitrates in patíents 
with coronary heart disease or heart ỉailure, others have 
failed to find any beneũt,4 although there may be a sped- 
fic subgroup of responders.5 The various attempts at over- 
coming nitrate tolerance are discussed on p. 1394.1.

1. Horowitz JD. tí ai. Combmed use of niơoglycciin and N-acetylcysteine 
in the management o£ unstable angína pectodỉ. ơnuiatùm  1988; 77: 
787-94.

2. Padeer M. tí al. Preventíon and revenal of nỉ tra te tolerance ỉn patíents 
wiỉh congestíve heart ỉailnre. V s»$i J Med 1987; 317:799-804.

3. May DC, íd. In vivo Induction and reversai of nitroglyceTín tolerance in 
huxnan coronary arteries. N Ertgl J  Mtd 1987; 317: 805-9.

4. Boesgaard s. a  ai. Prevenúve admỉnỉstratỉon of intravenous N- 
acetyỉcysteỉne and deveỉopment of tolerance to isosorbide dinitrate in 
patíents wỉth angina pectoris. Ciratiatian 1992; 85: 143-9.

5. PÌ22UỈ1Ỉ L  tí ai. N-acetyỉcysteỉne anenuates nitroglycerin tolerance in 
patíents with ang! na pectoris and normal left ventricular hmcỉiotL Am J  
Cardioi 1997; 79: 28-33.

6. Hogan JC  tí al. Chronỉc admỉnistxatỉon of N-acetyỉcysteỉne ỉaib to 
preveoc oi tra te toỉerance in patíents wỉth subỉe angỉna pectocis. B rJ ơ in  
Pharmaal 1990; 30: 573-7.

Poisoning and loxicHy. Acetylcysteine has been studied 
lor the potentíal treatment of many íonns of toxidty, 1 but 
only treatment of acute paracetamol poisoning is widely 
accẽpted.

I. Chyka PA, tí  aỉ. Ưtiỉỉty of acetylcysteine in treacỉng poisonings and 
adverse dmg reactions. Dntg Saftíy 2000; 22: 123-48.

CARBON TETRACHLORIDE The treatment of carbon tetrachlor- 
ide poisoning is discussed on p. 2175.1. Reports suggest 
that prompt intravenous therapy with acetylcysteine may 
help to minimise hepatorenal damage in acute pọisoning 
with carbon tetrachloride.'-2 When added to supportíve 
therapy the initial dosage regimen should be the same as 
that used for paracetamol poisoning but as carbon tetra- 
chloride has a much longer haU-life than paracetamol, the 
duration of treatment may need to be increased.3

1. Ruprah M, €f ai. Acute carbon tetrachỉoride poỉsoning in 19 patíents: 
implỉaitìons ỉor diagnosis and treatment Lanctí 1985; Ỉỉ 1027-9.

2. Mathieson pw. tí ềỉ. Survỉvaỉ aíter massive ingestion oí carbon 
tetrachỉorỉde treated by intravenous ỉníusỉon of acetyỉqrsteỉne. Hum 
Toxicol 1985; 4: 627-31.

3. Meredỉth TJ, ơ  ai. Diagnosis and treacment oỉ acute poisoning with 
voỉatíỉe substances. Hum Toxicoỉ 1989; 8: 277-86.

PARACEIAMOL Acetylcysteine is usually the antidote of 
choice ỉor paracetamol overdosage (p. 116.2). The imra- 
venous route is íavoured in the UK, despite possible ana- 
phylactic ceaction. mainly because o( concems over the 
effects of vomiting and activated charcoal on oral absorp- 
tion.' In the USA the orai route has conventionally been 
used, despite the unpleasant odour and taste of acetylcys- 
teine Solutions, vvith no evident reduction in effect by 
charcoal.2-3 The inưavenous route is now also licensed in 
the USA. Oral and intravenous tormulaũons appear to be 
equally eữective.4 A disadvantage of the oral route is ther- 
apeutic ỉailure in those patỉents who develop nausea and 
vomiting, which occurs in most patients with severe pois- 
oning; delays in absorption may also be of concem espe- 
dally vvhen the end of the criúcal 8 -hour interval is 
approaching. Hovvever, vvith oral doses, the whole 
absorbed dose passes through the liver, produdng high 
local concentradons at the site oi toxicity.3 Some consider 
the intravenous route to be more reliable, and to requứe 
fewer doses and a shorter duration of ưeatment.4 The 
major disađvantage of intravenous use is possible anaphy- 
lactic reacdon. Although these reactions are considered 
uncommon in patìents with paracetamoĩ poisoning, rare 
latalitíes have been reported. and patients with asthma 
appear to be at particular risk (see also under Precautions, 
p. 1654.1).5 Some ỉníuse the first dose oí acetylcysteine 
over 60 minutes instead of 15 minutes4 in order to reduce 
the inddence and severity of reactions. Howẹver, a multi- 
centre, randomised study íound no reduction in adverse 
outcomes vvith a 60-minute inĩusion compared with an

inỉusion period of 15 minutes.7 ỉt has been suggested that 
intravenous acetylcysteine may be preíerred in those 
patients vvith severe poisoning, who present late, who 
have nausea and vomitíng, or who have problems with 
absorpúon. Oial use might be preỉerred in those who pre- 
sent eatỉy with uncomplicated mild to moderate poison- 
ing, or vvho have asthma.54 Whichever route is given, the 
interval ã  conãdered the single most important íactor for 
the prevendon of severe hepatic damage.<5
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Availablc in The Cochnne DĨtabase of Systematỉc Revievn; Issue 2. 
Chidiesten lohn WUey; 2006 (accessed 13/10/06).

5. Prescott L  O nl or innavenous /I-acetyicysteine lor acetamỉnophen 
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Respirotory disorders. Acetylcysteine has be en used as a 
mucolytìc in a variety of respỉratory disorden assoõated 
with productìve cough (p. 1651.2). Although there is con- 
troversy over the benehts of mucolytics in Deatíng chronic 
bronđútíỉ or chronic obstructíve pulmonary disease 
(COPD), there is some evidence that they mày reduce 
exacetbatìons (see p. 1199.1). However, a double-blind 
multìcentte study in patíents with COPD ỉailed to Đnd evi- 
dence that oral acetyỉcysteine 600mg daily reduced 
exacerbatíons; 1 as wỉth most other interventìons in this 
conditíon, it could also not be shown to reduce the rate oỉ 
dedine in lung tuncdon.

For the use of aerosolised heparin and acetylcysteine to 
treat smoke inhalatíon injury, see Bums, above. It has been 
suggested that intravenous acetylcysteine might also be of 
use in acute respiratory distress syndrome (ARDS— 
p. 1599.3),2 possibly due to its acdon as a ỉree radical 
scavenger,1 3  but conttolled studies in established ARDS 
íailed to show benefịL<J

Acetylcysteine may be used in idiopathic pulmonary 
Bbrosis (see Interstítial Lung Disease, above). See also above 
ỉor the use of acetylcysteine in the management of cystìc 
Bbrosis.
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2005:365: 1552-60.
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concroQed srudy. Crit Can Mtd 1992; 20: 918-23.

5. Domenighetỉỉ G, tí aL Trcatment wỉth N-acetylcysteine đuring acute 
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sderodenna. Acetylcysteine has also been reported to be 
of benefit in Raynaud's syndrome resultíng from sdero- 
derma (see p. 1938.3).

Adverse Effects
Hypersensitívity reactíons have been reported in padentỉ 
receiving acetylcysteũie, induding bronchospasm, angio- 
edema, rashes and pruritus; hypotension, or occasionally 
hypertension. may occur. Other advene eổects reported 
with acetylcysteine include ỉlushing, nausea and vomitíng, 
fever, syncope, svveatíng, arthralgỉa, blurred Vision, 
disturbances of liver ỉunctíon, addosis, convulsions. and 
cardìac or respiratory arrest. Haemoptysis, rhinorrhoea, and 
stomadtís have been assodated vvith inhalatíon of acetyl- 
cysteine.
Reviews.

1. Sandilands EA. Bateman DN. Adverse reacdons assodated with 
acetylcyneine. CUn Tadal 2009; 47: 81-8.

Hypersensỉliviiy. The most common symptoms oỉ patíents 
with anaphylactoid reactìons aỉter the intravenous use 
of acetylcysteine in the treatment of paracetamol poison- 
ing are rash and pruĩitus; other ỉeatures have induded 
ũushing, nausea or vomiting, angioedema, tachycardia, 
bronchospasm, hypotension, and hypeitension; 1' 3 ECG 
abnormalitíes assodated with an anaphylactoid reacdon 
have also been reported in a patìent.4 Anaphyladoid reac- 
tìons to ỉntravenous acetylcysteine appear to be dose- 
related.5 One group estimated that when acetylcysteine 
was given correcdy the írequency of the anaphylactoid 
response was bemeen 0.3 and 3%, vvhereas 11 oi 15 
patíents vvho had received an overdose had an anaphylact- 
oid teacdon.4 Intradermal testing and study of plasma- 
acetylcysteine concentratíons in patíents who developed
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reactìons to acetylcysteine suggests a 'pseudo-allergic' 
rather than an immunological reactlon,7-* although symp- 
toms consistent with a serum sickness-Iike illness devel- 
oped aftcr exposure to acetylcysteine in one patient.* It 
has been suggested that generalìsed reactíons to acetylcys- 
teine can be treated  with ỉntravenous injection oi an 
antihistamine;5-10 inhision of acetylcysteine should be 
temporarily stopped but can usually be restarted at a 
slower rate vvithout turther reaction.3 Liỉe-threatening 
respiratoiy OT cardiovascuỉai symptoms requirc fim-ỉine 
treatment with adrenaline.

Symptoms after overdosage with acetylcysteine have 
been more severe. Hypotension appears to be espeđally 
prominent;6 additional symptoms have induded respiratory 
depression. haemolysis, dlsseminated intravascuỉaĩ coagu- 
larion, and renal lailure, but some of these may have been 
due to paracetamol poisonỉng.1 Death occurred in 3 patíents 
who received an overdose of acetylcysteine vvhile being 
ưeated for paracetamol poisoning, 1-11 but in 2  oỉ them the 
role of acetylcystelne in this outcome was undear.
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Precautions
Acetylcysteine should be ụsed with caution in asthmatic 
patients. It should also be used with caudon in padents with 
a history oi peptíc ulcer disease, both because drug-induced 
nausea and vomiting may increase the risk oỉ gastro- 
ìntestìnal haemoirhage ìn patìents predisposed to the 
conditỉon, and because oí a theoretícal rísk that mucolytícs 
may disrupt the gastric mucosal banier. The volume of 
intravenous Đuid required when acetylcysteine is given for 
the treatment oi paracctamol oveidosage may increase the 
risk of Đuid oveiỉoad. Thứ may lesult in hyponatraemia. 
seùures, and death, in certain patients induding children, 
those requũing fluid restriction, or those who vveigh less 
than 40 kg.

Asrtima. Bronchospasm predpitated in 2  asthmatic 
patíents1 and severe asthma and respừatory arrest in 
another2 have been repotted aíter intravenous ưeatment 
wdth acetylcysteine. There is also a report of a patient with 
brittle asthma who had a ỉúnilar reactìon and subse- 
quently died aừer receiving intravenous treatment with 
acetylcysteine.3 The increased risk does not justìfy delay- 
ing or vvitholding acetylcysteine in asthmadc patíents vvith 
paracetamol poisoning, but consideratìon might be given 
to inỉtỉal intravenous ỉnỉuãon over 30 to óOminutes 
rather than the conventional 15minutes.4 However, a 
large multìcenơe stuđy ỉound no beneãt hom the more 
prolonged iníuáon—see Paracetamol under Poisoning and 
Toxúãty, p. 1653.2.
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2. Reynard X. tí  ai. Respirùory axrest after N-atcetylcysteine ỉor 
paracetamoỉ overdose. Lutetí 1992; 340:675.

3. Appdbocm AV. a  aL Fatal anaphylaaoỉd reacõon to N-acetyicysteine: 
caQtỉon ỉn patỉenB wỉth asthmá. Bmerg Mtđ J  2002; 19: 594-5.

4. Sdunldt LẼ. DaỉboA K. Rỉsk ỉaaon  ỉn the deveiopment 0í  adverse 
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Hepatic ừnpairment. The total dearance of acetylcysteine 
in patìents with drrhosis was ỉound to be markedly 
impaứed, and the dỉmination halí-liỉe almost tvvice that ot 
healthy Controls. 1 Since some of the more serious adverse 
eữects of acetylcysteine occur when plasma concentntions 
are high, the authois considered that increased vigilance 
for untoward anaphylaaoid reactìons and other adverse 
eỡects was necessary in patíents with drrhosis recdving 
acetylcysteine. and huther studies to determine the opti- 
mum dosage regũnen in such patìents weie requỉrecL 

1. iones AI. tt aL rb an u co U n etia  of N-acetylcyndne m  aliered in 
padents witb chronk Uver discase. Alim ott Phtamacoi Thtr 1997; 11: 
787-91.

Porphyria. The Drug Database for Acute Porphyiia, com- 
piled by the Nomegian Poiphyria Cenne (NAPOS) and 
the Poiphyria Cenơe Svveden, dassihes acetylcysteine as

not porphyrinogenic it may be used as a drug oí first 
dioice and no precautions arẽ needed. 1

1. The Dnig Database for Acụte Porphyria. Avaỉkbỉe atr http://www. 
dnigs*poĩphyiỉa.otg (accessed 19/10/11)

Pharmacokinetics
Acetylcysteine is rapidly absoibed ỉrom the gastrointestinal 
tract and peak plasma concentratìons occur about 0.5 to 1 
hour atter oral doses oỉ 200 to 600 mg.1 Some studies 
indicate dose-dependent pharmacokinetics with peak 
concentrations, the tíme taken to reach peak concentra- 
tìons, and bioavailability increasing with inaeasing doses.2 
Acetylcysteine may be present in plasma as the parent 
compound or as various oxidised metabolites such as N- 
acetylcystine. N.N-diacetylcystine, and cysteine either free 
or bound to plasma proteins by labile disulhde bonds or as a 
hactìon incorporated in to protein pepdde chains.1 In a 
study about 50% was in a covalently protein-bound fonn 4 
bours after a dose.4 Oral bioavailability is low and mean 
values have ranged from 4 to 10% depending on whether 
total acetylcysteine or just the reduced lorms are 
measured.4-* It has been suggested that aceĩylcysteine's 
low oral bioavaUability may be due to metabolism in the gut 
wall and first-pasỉ metabolism ỉn the liver.4-5 Renal 
dearance may account for about 30% oỉ total body 
dearance.’ On intravenous dosage mean terminal half-iives 
have been calculated to be 1.95 and 5.58 hours for reduced 
and total acetylcysteine. respectively; the terminal halMiíe 
of total acetylcysteine was 6.25 hours after oral doses.4

For relerence to altered pharmacokinetics in patients 
with hepatic impairment, see above.
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Preparatìons
ProprieKiry Preporatioru (details are given in Volume B)

Sngle ingradiant Prepartrtions. Arg.: AC Lan; ACC; Acemuk: 
Broncolium; Austral.: Acetadote; Mucomystt; Parvolext; Aus- 
trùr. ACC; Aeromuc Fluúnudl; Husten ACC; Hustenloser; 
Mucobene; Belg.: Bronchodl: Docacetylt; Lysomudl' Lysox; 
Nactop; Peaomudl; Braz.: Aữes; Bromuc Cisteil; Fluástein; 
Pluicũ; Huimudl Solucao Nasak Fluimudl; Fluitelna; Mucoce- 
tik NAC; Canad.: Mucomỵst' Parvolex; Chúc. Fluimuál; Muco- 
litìco; ơiừut: Asixintai (WS®ce); Pluimudl (txií); Mucosol 
(S^TỈSt): Yi Wei Shi (&£Ki£); Cz: ACC; Fluimudl; Mucobene; 
NAC; SolmucoU Dettm.: Granon; KuriL' Mucolysin; Mucomyst; 
Fũu: Mucomyst; Mucoporettat; Fr.: Broncodart; Codorussyl 
Expectorant; Euronac Exomuc pluunudl; Genac Humex 
Expeaorant; Mucolatort; Mucomysc Mucomystendo; Mucos- 
pứe+; Solmucol; Ger.: ACCf; Acemuc Aceubst; Acetystt; Flui- 
mudl; Myxoíat; NAC; Tussamag NACt; Gr.: Bioscal; Chricetyl; 
Cross; EHcor. Huimudl; Flumil Antídoto; Hustaren; Hevox; 
KantrenoL' Mucomyst’ Neocot Ovoctil; Panỉaco; Parvolex; Sal- 
oril; Spacyb Trebon-N; Vaden; Vedilan-T; vlenolys; Hơng Kong: 
Exomuc Huimudl; Hidonac Madame PearTs Mucolytic; 
Mutamso; Parvolext; SolmucoL* Hung.: ACC; Fluimudl; NACf; 
Solmucol' Sputopun Irutia: CiloL' Pluiniucil; Humuõl; Gluton; 
Mucare; Mudnac Mucohelp; Mucomelt; Mucomlx; Mucosys; 
Mucotylc Mucyst; Nacel; NacSl; Indon.: FluimudL' Hidonac 
Mucylin; Nytex; PectoóL' Simudl; IrL: Parvolex; Israel: Reolin; 
RheuNACt; Siran; Tlrant; ItaL: Altersol' Brunac Fluimudl; 
Hidonac Mudsol' MucoCal; Muco&in; Mucoxan' Solmucol; 
Tỉroculan UltraAu; Malayria-. Acetím Huimudl: Hidonac 
Mucolaton Parvolexỷ; Mec: ACC; Neth.: Bisolbruis; Pluimudk 
Kruidvat Hoesttabletten Acetylcystóne; Soimucolt: Nom.: 
Bronkyt Mucomyst; NZ: Acetadote; Parvolex; Pkilipp.: Bron- 
coOem; Pluimudl; Hidonac Pharcetil; Sohnucolt; PoL: ACC; 
Plulmudh Syntemucolt; Tussicom; PorL: BluvaL Cetussin; 
Pluìmudh Humilt; Mucolatort; PulmosaL' Tirocular Rus.: ACC 
(Aim); Exomuc (3x30»ooit)t; Huimudl (OayBMynan); Muconex 
(MyxoHocc); NAC (H-AIỊ); S.Afr.: ACC; Ámúco; Mucolaton 
Parvolex; Solmucol; Singapore. ACC; Codotussyl' Pluimudl; L- 
Cimexylt; Parvolext; Solmucol; Spatam; Spaùr. Huimudl; Flu- 
nnl Antidoto; Plumil; Plumonact: Frenadlt: Iniston Mucus; 
Mucoaiiv: Ratlomucol; SwtcL: Viskoỉerm; Switz.: ACC; Acemu- 
coL' DemoLibralt; Dynamudk Ecoraucyl: Fluimudl toux grasse; 
PluũnudL' Helvetussin; Muco-Mepha; Muco-X; Mucoíluid; 
Mucomed; Mucostop; NeoCitran Expeaoranp Secresolt; Sol- 
mucol' Thai.: Acetin; Alistine; Cystaline; Flemex-AC; FludL' 
Pluimudl: Hidonac Mudh Mudear; Mucodl; Mucoiid; Muco- 
lise; Mucotic Mucoza-h Mysoven; NAC; Simuđn; Stenac 
Turk.: AcX Asisc Brunac Extal; Mentopin; Miratta; Mucolaton 
Muconex; Mukolaón; Mukosetil; NAC; Oxxa; UK: Parvolex; 
Ukr.: ACC (ALẸI); Acestad (AnecnA); Acetal c (Aneiaa C); 
Pluimudl (duiyHMymu); USA: Acetadote; Mucomystt-

AAukí-ingredient PraporuHons. Arg.: Acemuk Biotic Acemuk L; 
Braz.: Accuvit; Rinoữuimudl; Fr.: Rhinoíluimudl; Hững Kottg: 
Rinoũuúnudlt; Hung.: Rinoỉluúnudl; India: D-GarcL' Fourts-B;

Horac Koxcure; L-Nit* Mucomelt Porte; Mucomeh-A Muco- 
vent; Nebosave; Oximet; Oxydex: Inđon.: Dorbigot' nutrivi- 
sion; Provievv; Sistenol* IrL: Ilubet: ItaL: Broncosulíur; Dico- 
tuss Migel’ RinoAuimudl; Phũipp.: Lungcaire PluE PorL: 
RinoOuimudl; Rus.: Rinoũuimudl (PHHoịnyaxynu); Singa
pore. EBdonac Spain: Pluimudl Complex; RinoAumil* Switz.: 
Fluimudl Grippe Day & Night; RinoAuúnudl- Solmucaine; Soỉ- 
mucalm; Thai.: Pluimudl Antibiotict; RinoAuimudh UK: 
Dube; ukr.: Helpex Breathe (XentKxc Epm); Livonorm 
(HmoHopM); RinoÃulmudl (PBBOộiiyHMyitBn); USA: ALZ-NAC; 
Cerelolin NAC; Diabetiks; PowerMate.
Pbonnocopoeiol Preparations
BP 2014: Acetylcysteine Eye Drops; Acetylcysteine Injection; 
USP 36: Acetylcysteine and Isoproterenol Hydrochloride 
Inhalation Solution; Acetylcysteine Solution.

Acetyidihydrocodeine Hydrochloride
Acetildihidrocodelna, hidrodoruro de; AqeroÌTfliiniflpoKO-
aenHa rnflpoxnopnfl.
43-Epoxy-3-methoxy-9a-methylmorphinan-6-yl acetate 
hydrochloride.
CmHjsNO*HCI=379.9
CAS —  3861-72-1 (acetyldihydrocodeine).
ATC —  R05DA12.
ATC Vet —  QR05DA12 
UNII — HFF29F23AG

Profíle
Acetyldihydrocodeỉne hydrochloride is an opioid derivative 
related to dihydrocodeine (p. 52.2) that has been used as a 
cenưally acting cough suppressant for non-productive 
cough (p. 1651.2) in a usual oral daily dose oỉ 20 to 50mg; 
no more than 2 0  mg should be taken as a single dose.

Ambroxol Hydrochloride IBANM. riNNMi 
Ambroksblihydrokloridi; Ambroksolio hidrochloridas; 
Ambroxol, Chlorhydrate d'; Ambroxol, hidrodoruro de; 
Ambroxol hydrochíorid; Ambtoxol-hidroldorid; Ambroxolhy- 
drochlorid; Ambroxolhydrokỉorid; Ambroxoli Hydrochtor- 
idum; Hidrodoruro de ambroxol; NA-872 (ambroxol); 
AMÕpoKCOna rnqpoxnopMA.
rram-4-(2-Amino-3,S-dibromobenzylamino)cyclohexanol
hydrochloride.
C,3H,,Br2NAHCl=414.6
CAS —  18683-91-5 (ambroxol); 15942-05-9 (ambroxol 
hydrochloride); 23828-92-4 (ambraxoi hydrochbride). 
A K — R05C806.
ATC Vet —  QR05CB06.
UNII — CC9952MV90.

Pharmacopoeias. In Chín, and Eur. (see p. vu).
Ph. Eur. 8 : (Ambroxol Hydrochloride). A white oryellovviỉh 
crystalline powder. Spaiingly soluble 4n vvater; practicaỉly 
insoluble in dichloromethane; soluble in methyl alcohol. A 
1% soludon in water has a pH oỉ 4.5 to 6.0. Protect hom 
lighL

Proỉile
Ambroxol is a metaboUỉc oỉ bromhexiíie (p. 1656.3) and is 
used sùiúlarly as a mucoỉytỉc. ĩỉ has aỉso been statcd to have 
ỉocaỉ anacsthetic properúes. It is given in a usuaỉ oral daỉỉy 
dosc oỉ 60 to ỉ 2 0  mg of the hydrochỉoride in 2  divided doses. 
Ambroxol has aỉso been given by ỉnhaỉatíon, injection, or 
rectaỉỉy. ỉt is also available as lozenges ỉor the symptomatic 
relieí oỉ sore throat.
Reíerences.

1. Schtitt K tía L  Locaỉ anaesthetỉc propenies ơí ambroxoỉ hydrochỉortde 
loxenges in vỉew oí sore throat: clinical prooỉ of concept. 
Annảm itttiỊóndtung 2002; 52: 194-9.

2. Beeh KM. a  al. AntíinHamnia tory properties oi ambroxol. Eur ]  Med t o  
2008:13:557-62.

3. Malerba M. Ragnoti B. Ambroxoỉ ỉn che 21st cencury: phanneeologỉctỉ 
and dỉnicai update. Expcrt Opin DrugMttab Tơàcol 2008; 4: ỉ ỉ ỉ 9-29.

4. de Mey c.e t(ũ . £fficaqr and saỉety of ambroxoi ỉozenges in the treatmem 
oí acuie uncompUcated sore throat: EBM-based dỉnỉcaỉ documenỉation. 
Artnàmiữetf»rsckung 2008; 58: 557-68.

Adverse effects. HYPERSB4SIỈMỈY. Ambroxol-induced con- 
tact dermatitis has been reported;u  in one ca se tested. the 
patient was not cross-sensitive to the chemically similar 
bromhexine.

ỉ. Mancuso G, Berdondixd RM. Contact allergy to ambroxoL contaữ 
Dmnatừã 1989; 20: 154

2. Monxón s. tí  aL Ambroxoỉ-mdu ced systemic contaa dennatỉús 
confiimed by posltive patch test. AUtrgởỉ ỉmmunoựathol (Madr) 2009; 37: 
167-8.

Pharmocoldneiics. Reỉerences to pharmacokinetic studies 
of ambroxol.

1. Hammer R, tí  ai. Spezỉesvergỉeỉch in Bhannakokỉnetỉk und 
Metabohsmus von NA 872 ơ  Ambroxoỉ bd  Ratte, Kanỉnchea Hund 
und Mensdi. Ảrmàmiữeựórsớiung 1978; 28: 899-903.
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2. Jauch K  et aỉ. AmbroxoL Untersuchungen zum Stoífwechsd bcira 
Menschen und zum quantỉtativen Nadroeis in bỉoỉogischea Proben. 
Amttimừuỉỷonckung 1978; 28: 904-11.

3. Vergin H. et aĩ. ưmersuchungen zur Phannakữkỉnetìk imd Bỉoảquiva- 
lenz uncerscheidlỉcher Darreíchungsíonnen von Ambroxol. Armnmit- 
uựơrỉdnmg 1985; 35: 1591-5.

Respiratory disorders. Mixed results1' 3 vvere obtaỉned 
when ambroxol was used in chronic bronchitis or chronic 
obsttucnve pulmonary disease (COPD—p. 1199.1); in a 
randomised study, it was no better than placebo in prc- 
venting acute exacerbations of COPD; hovvever, in a sub- 
set of patients with more severe diseasc, ambroxol therapy 
rcduccd the number of exacerbations.4 It was ineổective5 
when given to mothers for the prophylaxis of *neonatal 
respữatory disttess synđrome (p. 1608.3), although it may 
be of modest beneíỉt in the early treatment of established 
disease in inỉants.6’7

Inhalatỉon oỉ ambroxol aerosoỉ has also produced 
benehdal eổects in a patient vvith alveolar proteinosis who 
reỉused aiveoỉar lavage.8

For the use of mucolytics in productive cough, see 
p. 1651.2.

1. Olỉvicri D, ữ a i Ambroxol for the preventỉon of chronỉc exacẽrbatíons: 
ỉong-term multicenter trìaỉ: protecúve efíect oỉ ambroxoỉ against vvỉnter 
semester exacerbationỉ: a double-blind study versus pỉacebo. Rtspừatíon 
1987; 51 (suppl 1): 42-51.

2. Guyatt GH. et al. A conưolled trial oỉ ambroxol in chronic bronchitìs. 
O ust 1987: 92: 618-20.

3. Alcozer G, à  a i Preventìon of dưonic brondìỉtỉs exacerbatỉons wỉth 
ambroxol (Mucosoỉvan Retard); an open, long-teim. muỉticenter study 
ỉn 5,635 paổents. Rapiration 1989; 55 (suppl 1); 84-96.

4. Malerba M, tt ai. Bữect oỉ twe!ve-months therapy with oraỉ ambroxol in 
preventỉng exacerbations in patients wỉth GOPD: double-blỉnd. 
randomãed, muldcenter. pUcebo-controlled study {the AMETHIST 
Trial). Puim Phannacol Ther 2004; 17: 27-34.

5. Dani c. et ai. Antenatal ambroxol treatment does QOt prevent the 
respiratory dỉstress syndrome in premacure iníants. Sur J Pediatr 1997; 
156: 392-3.

6. Wauer RR. a  ai. Randomized double bỉỉnd trỉaỉ oỉ Ambroxoỉ for the 
treaunent of respiratòry distress syndrome. Eur J Ptdiatr 1992; 151: 357- 
63.

7. Schmalisch G, €t ai. Changes ín pulmonary hmction in pretenn ỉnỉants 
recovering [rom RDS foỉỉowỉng earỉy treatment with ambroxoỉ: results of 
a randomóed triaL Ptdiatr Puỉmanol 1999; 27: 104-12.

8. Diaz JP, rt ai. Response to suriactam aaivator (ambroxol) in alveoỉar 
proteinosis. Lanat 1984; ỉ: 1023.

Urícosuríc adion. A study' was carried out in 43 young 
male healthy subjects to examine the uricosuric eữect of 
ambroxol. The minimum effective dose for lovvering 
plasma-uric add concentrations was found to be betvveen 
250 and 500 mg daily given in 2 divided doses. Aỉthough 
these doses are much hỉgher than those used to treat 
bronchopulmonary disease, doses as high as lg daily were 
vvell tolerated.

1. Oosterhuis B, ft ai. Dose-dependent uricosuríc eKect of ambroxoỉ. Eur J 
ơ in  Pharmacoỉ 1993; 44: 237-41.

Preparations
Proprietary Preparntkms (detailỉ are given in Volume B)
Single-ingredient Preparatíons. Arg.: AmbriL’ Antítusivo; Apra- 
cur Expectorante; Branzol; Bronquisedan Ninos; Cortos; Expec- 
tosan Novo Te Caliente; Mucosolvon; Tavinex Expectorante; 
Tavinex Expectotabs; Teosona Expectorante; Tosarabrex; Tose- 
drin darabe; Austria: Ambrobene; Ambrohexal; Mucoangin; 
Mucosan: Mucosolvan; Belg.: Mucoangin; Surbronc Braz.: 
AmbroAux; Ambrol; Ambrotent: Ambroxmel; Anabron; Bron- 
coílux; Bronxol; Expectuss; FIuibron; Huidin; Ruisolvan; Mud- 
bron; Mucoangứu Mucodean; Mucolin; Mucosolvan: Mucoxo- 
lan; Neossolvan; Spectoỉlux; Chile-. Broncot; EsanOu; Fluibron; 
Pluomit; Mintamox; Mucosolvan; Muxol; Tocalnu C hitur. Ai 
Mu (3tỉk); Ambrohexal (SlííS); Ao Gu Li {Hí®); Bei Lai 

BiYu (‘£'5); Bromussyl (WSẵĩ); En Tiu Ping 
Fei De Xing ($&/»:); Gei á n  (àaxk); Hai Tian Xin < ***); 
Jinxin (ĩMữ): Kai Shun Kao Fu Kẹ Lansu (Ẽ.
W); Losolvan ịĩĩiĩíK): Mucosolvan (Ỉ^ĨÍS); NaiBang 
Nuo Jian (®tì); Pingtan Rui Tian Run Jing (ill
ỉí); Shu Tan Qing shuai Ke Tan shuang
Chang (Míẫ); Tan Jing (a » ) ;  Tan Ke shu Wei Ke
Lai (í|õj'|g); Xin De Sheng Yi Nuo Shu Ct:
Ambex; Ambrobene; Ambrosan; Ámbrospray; Dr Rentschler 
Hustenloserb F!avaraed; Haiixol; Mucosin; Mucosolvan; Neo- 
Bronchol; Solvolan; Denm.: Flavamed; Mucoangin; Fũu: Fla- 
vamed; F r Lysopadol; Muxol; Surbronc Ger.: Ambrobeta; 
Ambrohexalt; Expit; trenopectt: Larylin Husten-Loser Pastil- 
Ien+; Lindoxylt; Mucoangin; Mucosolvan; Padiamuct; Widc 
Hustenlosen G r Abrobion; Abrolen; Aírodon Amboral; 
Ambri-Xil; Ambromyq Anavix; Apochralen; Aprinol; Auroxi- 
dol; Auroxob Broxol; Bunaíon; Celibron; Dolcevũi; Ebertuss; 
EHercet; ErosiL' Famucosolv; Fluibrox; Gtenovix; Hivotex; Krio- 
len; LextaroL' Lisopulm; Mavixan; Mucolin; Mucosolvan; 
Mucovix; Nabelon; Nibren; Olbenorm; Phannaprob Provixen- 
N; Puntob RespiroL' Saribab Steỉolant; Strubelin; Tevorib Tosse; 
Tusseían ZyrantoI; Hong Kàng: Amxol; Lambroxott1; Marbrox- 
olt; Max- Mucobroxỷ; Mucosolvan; Qualisolvón; Hung.: 
Ambrobene; Ambrohexalt; Halixol; Mucoangiii; SolvolanỶ; 
India: Acoconúnt; Acolytt; Ambril; Ambrodil; Ambrolite; 
Amsol; Coscoril; Inhalex; Kotarest; Liquidix; Mucolite; Mucor- 
esp; ínảon.-. Ambdl; Berea; Broramer; Bronchopronc Bronco- 
zol; Broxai; Cystelis; Epexol; Exttopect; Gunapeat; Inteipec 
Lapimuc; Limoxm; Molapecc' Mucera; Mucolỉca; Mucopect; 
Mucos; Mucoxol; Nuíanibrox; Promuxol; Roverton; Silopect;

Sohopect; Trattsbroncho; Transmuco; ItaL: AmbroOuid;
Ambrotus: Amobronc Ams; Broxob BruBx; Pluibron; FluixoL 
Gammaxol; Lintos; Muddar Mucoaricodil; Mucobront; Muco- 
:olvan; Seaetil; Surỉactal; Tauxolo; VlscomudL Zerinol Gola; 
Jpn: MucosaL Mucosolvan; Malaysùt: Amtuss; Amxoi; AxoL' 
Mucosolvan; Shinoxob Strepsils chesty Cough; Mex.: Ambro- 
fun Amocob Axol; Balsibron; Bicronux; Bionoxol; Boxolamt; 
Brogal; Bronolban; Brosolant; Broxaquim; Broxotar; Broxoỉ- 
Qei; Broxol; Broxolim; Cloxan; Ebromin; Euroxob ExpeSen; 
Ital-Ultra; Loexom; Loxibrint; Mudbron; Mucoangin; Mucosol- 
van; Mucovibrol; Mucoxob Musalten; Musvan; Oxolvan; Pro- 
spec Protítus; Randex; Sekretovit; Septadn; Seraxol-S; Solpat; 
Tobrin; Trimexine; Tunitol-BX' Tusibron; Ulax-F; Vỉaxol; Weis- 
cal; Neứu: Btsolangin: Mucoangin; Rexambro; Phũipp.: AMB; 
Ambroday; Ambrolex; Ambromax; Atrivex; Brocoh Bromace; 
BromaceL Broxan; Broxiăl; Broxil-M; Broxitrob Broxotvant; 
Bxolpen; Expel; Genox; Medibron; Mepebroxt; Mucosolỉn; 
Mucosolvan; Mucovis; Mucusurt- Myracot PhlemasoL' Ponteít; 
PulmobroL* RelicoÈ Resbron; Sinecod Exp; Sobromen Strepsils 
Chesty Cough; Sybron; Venteze; Voxoll; Zircam; Zobrixol; PoL: 
Aũegan; Ambro-h Ambrohexak Ambroksol; Ambrosan; Ambro- 
sol; DeAegmin; Entus; Plavamed; Mucoangin; Mucosolvan; 
Mukobroný; Tussal Expenorans; Port: BenAŨx; Bromax; Bron- 
coliben Bronxol; Drenoxob Fluỉdox; Ptuidrenol; Hipotosse; Lac- 
tucol; Mucodrenol; Mucosolvan; Mucotosse; Rus.: Ambrobene 
(AMỗpoốeHC); Ambrohexal (Auỗporexcaii); Ambrosan 
(AM^ocaa); Ambrosol (AMốpocoait; Bronchorus (EpoHxopyc); 
Bronchowem (EpoHxoBepu); Bronhoxol (Epoaxoxõui); Fla- 
vamed (OnaaaMea); Halixol (XanKKcoa); Lasolvan (JIaaojiBaa); 
Medovent (MeflOBeHT)t; Medox (Meaorc); Neo-Bronchol (Heo- 
EpoHXQi); Suprúna-Koí (CynpHMa-Koộ); Singapore: Amxol; 
Axol; Max; Mucodear Mueosolvan; shinoxob Sttepsils chesty 
Cough; Spainr. Ambrolitict; Dinobroxol; LizipadoL- Motosol' 
Mudbron; Mucosan; Naxpa; Swed.: Mucoangin; Swửz.: Bisol- 
von Arabroxol; Lysopaine dol Ambroxol; Mucabrox; Mucoan- 
gúv Mucosolvon; Thai: AmbixoL' Ambrodn; Ambiolex; 
Ambrolytìc Ambtox; Ambroxan; Ampromed,- Amtuss; Amxol; 
Bro-Am; Broncolt; Broxol; Maxt; Medoventt; Misovan; 
Movenc Mubroxol' Muco; Mucobrox; Mucodic Mucolant; 
Mucolax; Mucolid; Mucolyse; Mucomed; Mucopec Mucosal' 
Mucosolvan; Mucovon; Mucoxine; Mucozanf; Musocan; 
MybroxoL Nucobrox; Polibroxol; Secretin; Simusol; Strepsils 
Chesty Cough; Streptuss-AX; Turk.: Ambreics; AmbroL' Coổtus; 
Fluibron; MukoraL Pulmon Sekxob Tusũin; Tusob Tusulin; 
UAE: Mucum; ukr.: Ambrobene (AM6po6eae); Ambrohexal 
(AMổporexcan); Ambrosan (AMỗpocaa); Anõbrotard (AMâporapA); 
Bronchoval (EpoHXOBan); Flavamed (dnasaMeA); Lasolvan 
(JIaaaraaH); Medox (Meaorc); Veneĩ.: Ambril; Ambromuco; 
Ambrox; Benũux; Brocantob Bronchopront; Litusix,- Misulvan; 
Mucoangin; Mucorama; Mucosolvan; Muxen; Xolvax.

Mubi-ingredient Prepornlions. Arg.: Aliviatos; Amoxidal Sespiia- 
torio Duo; Amoxidal Respừatorio; Amoxigrand Bronquial; 
Amoxipenil Bronquial; Antìtusivo L; Aseptobran Respiratorio; 
Bronquisedan Mucolitico; Bronquisedan; Ceíadlina BronquiaL' 
Grinsil Respiratorio Duo; Grinsil Respiratorio NF; Ideobron; 
Letondal; Lorabrox; Muco Dosodos Bioric Muco Dosodoa 
Mucoprednibron; Mucosolvon Compositum; No-Tos Biotic 
Nobactam Bronquial; Oxibron NF; Oximar RespiratorioỶ; Pul- 
monix Plus; Toraxan; Triíamox Bronquial Duo; Austria: 
Mucospas; Chile: Ambrotos; China: Ambrocol Cz.:
Doxycydin AI Comp; Ger.: Ambrodoxyt: Ambroxol AL compt; 
Ambroxol comp; Broncho-Euphyllin; Doxy Compt; Doxy 
Plust; Spasmo-Mucosolvan; Indùr. Abcet; Acolate PIus; Airìtis 
Plus; Airtis Plus; Alcetra Pius; Aldine-D; Alkarex-PD; Alnacet- 
AL; Altec Ambcec Ambicet; Amborex-GS; Ambrex; Ámbril-S; 
Ambril-SG; Ambro PD; Ambro S; Ambro TS; Ambrodex- 
Ambrodil Plus; Ambrodil-S; Ambrogen-S; Ambrol PIus; 
AmbroI-AM; Ambrol-C; Ambrol-GPC; Ambrol-TG; Ambrolax- 
PD; Ambrolax Ambrolite-2S; Ambrolite-S; Ãmbrolite-ST; 
Ambros-GM; Ambrosin-T; Ambrosob Ambroten Ambrovvỉn; 
Ambroxit; Amcare; Amcof; Amcold; Amgac Amlee-P; Amox- 
AR; Amriz; Amrolite 2S; Amven-C; Amy; Amyrd; Arbid-A' 
Arcuf Plus: Arid-D; Arid; Arikof-P; Arolin-XN; Asthalin AX' 
Atoril- Aurox 50; Avirox-AM; Axalin Expenocant; Axalin-AXt; 
Axalin; Axol Plus; Axol-XL; Azintra-AX; Azithral Jun; Azro 
AM; Azyxin Plus; Bluetus; Borox-L; Bricarex A; Brodn; Broco- 
ter-A; Brodil; Broíentol Plus; Bromcough; Broncodil; Bronco- 
zone; Bronq; Brox; Broxten Calscot-AX' Canrox-A; Car-OD; 
Cedbrox; Ceítas AL; Cetliv A; Cetmet TCF; Cetry ptus; Cetzine- 
A; Cez-A; Clamoxy A; clear Chest; Cleded-AT; Cledex-AT; 
Cobury-AX; Codril-AT; Codril-P; Cofaid-EX; Coftex-AG; Cof- 
tex-DMR; Cogof-A; Coldastat-LX' Coldman; Combicold; Cope- 
D; Conco-CS; Coríd-B; Corinúnlc X' Corophen-A' Coscopin- 
BR; Cosome-A' Cosyp-E; Covil-A; Cozy-AM; Cozy-AM; Cratex; 
Cufdex-EX Decofed-X Deletus-BX Dilevocet-Plus; Dilo-BM; 
DM; Dox-M-A DYL-AX Ecogat A; Elcet-P; Elcy-A; EIsol-S; 
Elsol-T; Euphomin Plus; Ex-GTM; Exituss; Exob Exolit; Expec- 
tus; Festa; Finecef AM; FIoxigat M; Fluzet X Gatikind-AM; 
Gatrich; Gatus; Hicet-AX Hỉs-P; Historil; Idalez Plus; Indikof-B; 
Instaryl-P; Intacof-S; Intragat-AM; Kaíban; Kaxibrox; Keídil- 
AX Kevrox-SA; Kickkot Koỉarest ExpectoranC Koíarest; Kof- 
ban-EX Kofrid Plus; Koxcure; Kuígen-X Kuíníl-A; L-Cin-A; L- 
Triz Plus; L-Triz-A' Laveta-A; Laz-AX Laáne Plus; LCF; LCZ- 
Plus; LCZ-XP; Le Zyncet-A; Lebad-AM; Lecope-AD; Leczine-A' 
Lenex; Lepit-A; Lepit-AM; Leverest-AM; Levocet Plus; Levogo 
Plus; Levôriz-AM; Levostar Plus Exp; Levostar PIus; Levostar- 
AM; Levotan; Levotra-A; Levzed-A; Lezo-AM; LPast-AM; LG 
Plus; LG-Plus Litcoữ-P; Litcoít Livbest-AM; Lorex-AP; Loriast- 
AM; Loiỉast-AM; Luzer-A' Mags; Marex; Medừox-A Microdox; 
Mituss-AX Mucaryl-AX Mucobar-S; Mucodav; Mucomelt-A; 
Mucomox; Mucopẽn; Mucoresp PIus; Mucoresp-CT; Mucoresp-

CX' Mucoresp; Mucovenc Munorm; Muscarin; Mutech; Nam 
Cold-SR; NBLcet Plus; Nlzla Plus; Norvenc Novamox AX 
Nozik; NT-Kuí-AM; Nucope-AD; Nutuss-A; Oox-LC; Ọox-P; 
Oox; Optex-AT; Roxeptứi-ME; Supiivent-A; Mex.: Admox-Ex; 
AeroQux; AlerSn Ex; Alexing; Ambodil-C; Amlnoeíediison; 
Apomuxol; Balsibron-C; Biovicam Ex; Bisữicot Brogal Compo- 
situm; Brogal-T; Brogamax; Bronúnol-Cf; Branan Bronoiban- 
M; Broquixol; Brosolan Ch Broxoíar Compuesto; Broxol Air; 
Broxol Plus; Braxolim-C; Brumax; CeíabroxiL- Cibronab 
Cobadex; Connex; Coridđín Expec Dexbrolex; Dexol; Dexol- 
tryn; Dtnolan; DizoIvm-Flux; Dotaxỉl; Doralan-Ax; Ebromin P; 
Paribrox; Perlex; Flamebin; Pludexol-CL; Fluvidl; pluxibic 
Fluxol; Fultac Gelamxol; Gimabrolt; Histiadl NF; Laritol Ex; 
Linỉarden; Loexom FC; Loexom FS; Loxorol; MucoAux' Muco- 
solvan Compositum; Mucovibrol Amoxú Mucovibrol C; Musal- 
dox: Neumyn-AS; Pentíbroxit Plexus; Ravotah Removíl; 
Rezplen; Rombox; SalamQux; Sekretovit Amoxũ Sekretovit Ex; 
Sensibit XP; Septadn Amoxi; Septadn Ex; Seraxol; Serbol; Ser- 
moxoL' Sibilex; Solbotex; Soldbrob Tadinar-C; Tavexyb Tesalon 
TenalU; Tesoían Ex; TheraFlu Tenallt Torva; Toxõt Ulax-C; 
Vanmoxolt; PorL: Clembroxob Mucospas; Ventoliber; Rus.: 
Codelac Broncho (Koaenai EpoHxo); Codelac Broncho with 
Thymus Serpyllum (Konenax Epoaxo c HaSpenÒM OSycnoBneHo); 
Coldact Broncho (Kcumarr EpOHxo); Rinicold-Broncho (Phhh- 
roaa EpoHxo); ukr.: Coldact Broncho (Kaxaarr EpoHxo)h Help- 
ex Breathe (Xennexc SpH3); Miliĩtan Cough (Mũnciạa Kammo); 
Milistan Cough Hot Tea (Mũncraa rapiRHỄ Haă Bin Kammo); 
Peaolvan C (ĩlerrcumaa LQ; Puỉmolor (IĩyniMcuiop); Salbroxol 
(Can&6potcoji); Venex.: Aeroũux; Ambrodar; Ambrõmuco Com- 
positum; Arbixil; Clenbuxol; Litusix Compoátum; Mucolin; 
Mucosolvan Compositum.

Amidefríne Mesilate IBANM, riNNỊ ®
5190; Amidefrina, mesilato de; Amidéfrine,. Mésilate đ'; 
Amìdefrini Mesilas; Amidephrine Mesylate -(USAN); Arní- 
;dephrine Mesylate; Mesiĩata de afnrđefrina; 'MJ-51.90; 
AMHqeệpMHa Meámar. . '  - •
3-(1-Hydroxy-2-methylaminoethyl)methanesùlphonanilide 
methanesulphonáte. '
C,oH,6N20 3SrCH<0 3S=340.4
CĂS -  3354-67-4 (a m id eừ in e); 142Í-68-7 (a m id eữ in e  
m esila te). • ~ ,
UNII —  S3IG39T948. ■ ' '

ProfìỊe
Amidehine mesilate is a sympathomimctic with alpha- 
adrenergic activity similar to that of phenylephrine 
(p. 1672.2). It is used for its vasoconstriaor properties ỉn 
the local tteatment of nasal congestion.

Preparatìons
Proprirtarỵ Preparatíons (details are given in Volume B) 

Singi»ingredienl Preparations. Austria: Fentimol.

Ammonium Acetate
Amonio acetato đe; Amonowy octan; AiqeTaT Ammohma;
yKCyCHOKMÒlb(A.AMMOHVĨM. '
CH3CO2NHg.=77.08
CAS -63Ỉ-61-8 (ammonium acetatei;8013-61-4(ammonium 
acetate solutíon). .
UNII — fíRE756S6QÌ

Pharmacopoeias. Br. indudes Strong Ammoniutn Acetate 
Solution.

A m m o n iu m  B ic a r b o n a t e  ÍBANI 
Amrrionii hỵdrogenocarbọnas; Ammònium, bicàrboriẩté đ; 
Ammóniurộ-hidrogén-karbonát;: Ămmonịumvẩíetarbonat; 
Ammoniumvetỵkărbonaattĩ; Amonĩp, 'Ibiệárbồnato de; 
AmonióH/anđenilio'! karbonatãs;' E503; Hydrogenuhlicitan 
amonný; BnKapỗQHaT :Ammohhb; :fnflp0 KapÔ0 HaT Ammohmb; 
flsyymeKMCnbift AMMOHMỈf. i'' iiii . < • :
Ammonium hydrogén'carbônate.
NH4HC0 3- 7 9 . Ọ 6 . . .
CAS — 1066-33-7, 'I 

IUNÌI — 45JP4345C& ~

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Ammonium Hydrogen Carbonate; Ammomum 
Bicarbonate BP 2014). A fine, white or almost white, 
slightly hygroscopic crystaỊline powder or white or ahnost 
white crystals. It volatilises rapidly at 60 degrees; 
volatilisatìon takes place slovvly at ambient temperatures ư 
slightly moisL It is in a State ọf equilibrium vvith ammoninm 
carbamate. Freely soluble in wãter; practically insoluble in 
alcohol. Store in aữtight containers.
The BP 2014 dừects that when Ammonium Càrbonate ís 
presaibed or demanded Ammonium Bicarbonate shall be 
dispensed or supplied.

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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A m m o n iu m  C a r b o n a t e
Amonio, carbõnato de; Amonovyy vvẹglan; Carbonato de 
Amonb; E503; KapổOHar Ammohhh; yrneKHơtbiií Ammohuìĩ. .. 
CAS — 8000-73-5.
UNII —  'NJ5VWFKLÌ. ;

Pharmacopoeias. In Fr. Also in USNF.
USNF 31: (Ammonium Carbonate). A white powder, or 
hard, white or translucent masses having a strong odour oỉ 
ammonia, vrâthout empyreuma. It consists of ammonium 
bicarbonate and anunonium carbamate. in varying 
proportions. It yields 30 to 34% of NHj. On exposure to 
air it loses ammonia and carbon dioxide, becoming opaque, 
and is Snally converted into ỉrlable porous lumps or a white 
powder oỉ ammonium bicarbonate. Soluble 1 in 4 of vvater. 
It is decomposed by hot water. Its Solutions are alkaline to 
litmus. Store in airtight containers at a temperature not 
exceeding 30 degrees. Protect from light.
NOTE. The BP 2014 directs that Ammonium Bicarbonate 
shall be dispensed or supplied when Ammonium Carbonate 
is prescribed or demanded.

A m m o n iu m  C h lo r id e
510; Ammonii chloridum; Ammonium Chloratum; Ammon- 
ium, chlorure d'; Ammoniumchlorid; Ammónium-klorid; 
Ammòniumklorid; Ammoniumkloridi; Amonio chloridas; 
Amonio, cỉoruro de; Amonovvy chlorek; Chlorid amonný; 
Qoruro de Amonio; Muriate of Ammonia; Sal Ammoniac 
X/iopMfl Ammohma; XnopMCTbiii Ammohhm.
NH<CI=53.49 
CAS —  12125-02-9.
ATC — B05XA04; G048A01.
ATC Vet — QB05XA04; QG048A0Ỉ.
UNII ■— 01Q9PC255D.

Pharmacopoeias. In Qiin., Eur. (see p. vii), us. and Viet.
Ph. Eur. 8 : (Ammonium Chloríde). A white or almost 
white, crystallúie powder or colourless aystals. Freely 
soluble in water.
ỰSP 36: (Anunonium Cbloríde). Colourless aystals or 
white, fine or course, aystaũine powder. Is somewhat 
hygroscopic. Freely soluble in vvater and in glycerol, and 
even more so in boiling vvater; sparíngly soluble in alcohol. 
pH of a 5% soludon in water is between 4.6 and 6.0. Store in 
airtight containers.

Uses and Administratíon
Ammonium chloride is used as an expectorant in productive 
cough (p. 1651.2). Other ammonium salts that have be en 
used sũnilarly indude the acetate, bicarbonate, camphorate, 
carbonate, dtrate (p. 2441.3), and glycyrrhizate (p. 2520.3).

Givlng ammonium chloride produces a ơansient diuresis 
and addosis. It may be used in the treatment of severe 
metabolic alkalosis (p. 1775.3). Each g of ammonium 
chloride represents 18.69 mmol oỉ chloride. It is usually 
given as a 1 to 2 % soludon by $low intravenous iníusion, in 
a dosage dependỉng on the seveiity oỉ the alkaiosis. A 
concentrateđ solutìon oí ammnnium chloride may be 
diỉuted by sodỉum chloride injection.

Ammonium chloride may also be used to maintain the 
u rin c  a t an  a d d  pH  in  th e  tre a tm e n t o ỉ som e urinary -trac t 
disordeis. It is usually given orally, oíten as enteric-coated 
tablets, in a dose of 1 to 2 g every ỉour to six hours. Higher 
đoses were sometimes used in ỉorced atíd diuresis 
procedures to aid the excretion of basic drugs, su ch as 
amỉetamines, in severe cases of overdosage (but see 
p. 2320.1).

Ammonium chloride has been promoted ỉor seU 
administration as a diuretic íor example in premenstrual 
water retentíon; anoral dose of 650 mg three dmes daily íor 
up to 6  days has been suggested, but such use i$ generálly 
conádered inappropriate.

Advẹrsẹ Eữscts and Treạtment
Ammonium salts are irritant to the gastric mucosa and may 
produce nausea and vomiting partìcularly ÚI large doses. 
Large doses oỉ ammonium chloride may cause a proíound 
addosis and hypokalaemia which shouỉd be treated 
symptomatically. Intravenous ammoníum chloride can 
cause pain and irritatíon at the site of injectìon, which may 
be decreased by slovving the rate oí iniusion.

Excesáve doses of ammonium salts, particularly ư given 
by rapid intravenous injection, may give rise to hepatic 
encephaỉopathy due to the inabilỉty of the liver to convert 
the increased load oỉ ammonium ions to urea.

Precautions
Ammonium salts are conơa-indicated in patients with 
hepatíc or renal impaũment.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiỄes ammonium chlor- 
ìde as not porphyrinogenic it may be used as a drug oỉ 
ftrst choice and no precautions are needed. 1

ỉ. The Drug Database ĩor Acute Porphyria. Availâble ac http://www. 
drugs-porphyria.org (acoessed 19/10/11)

Pharmacokinetìcs
Ammonium chloride is absorbed from the gastrointestinal 
tract. The amraonium ion is converted into urea in the liver; 
the anion thus liberated into the blood and extracelluỉar 
ũuid causes a metabolic addosis and decreases the pH oỉ the 
urine; this is loUovved by transient diuresis.

Preparatíons
Propriatary Preporotions (details are gi ven in Volume B)
Single-ingradient Preparotiom. AustraL: Nyal Bronchitis Cough; 
Ger.: Extin N; singapore. Lin So Peppermini Cough.
Muhi-ingredient Preparations. Numerous preparations are listed 
in Volume B.
Homoeopathic Preporations. Austria: Cranagil; Tonsan chron- 
isch; Canad.: NareelỶ; Chile. Rinoplex; Fr.: Vinicardt; Ger.: 
Muco-cyl L Ho-Len-Complex; Hung.: Naso-Heel S; Switỉ.: 
Regenaplex Nr 28b; Regenãplex Nr. 79.
Pharnxxopoeial Praporationỉ
BP 2014: Ammonium Chloride Mixture; Aromaùc Ammonia 
Solution; Aromatic Anunonỉa Spirit; Sưong Ammonium Acetate 
Solution; white Liniment;
USP 36: Ammonium Chloride Delayed-release Tablets; Ammon- 
ium Chloride Injection; Aromaúc Ammonia Spirit; Potassium 
Gluconate, Pocassium Cỉtrate. and Ammonium Chloride Oral 
Solutíon.

B e n p r o p e r in e  iriNNỊ
ASA-158/5 (benproperine phosphate); Benproperiini; Ben- 

;properin; Đenproperina; Benpropérine; Benproperinum; 
ẼeHnponepnH.
1 -[2-(2-8enzylphenoxy)-1-methylethy0piperidine.
Cj,H27NO=309ì
O S  —  2156-27-6.
ATC — R05D802.
AĨC Vet — QR05DB02.
UNII — 3AA6IZ48YK

Pharmacopoeias. Chm. indudes the phosphate.

Prp/ị7e
Benproperíne is used as a cough suppressant in 
non-productive cough (p. 1651.2). It is reported to have a 
peripheral and Central action and has been given in usual 
oral doses oỉ 25 to 50 mg two to four times daily as the 
phosphate. Benproperine embonate has been used 
sũnilarly.

Preparotions
Proprietary Preporotions (detaỉls are given in Volume B)
Singl»ingradien> Preparations. Chiner. Fa Si Te (ií.Sệ#); Fu 
Song (®fô); Ke Pai Ning (IS®'?); Ke Te (ĨMS); KeUTmg (ỘT

Pai Xin (91%); Shan Qing (Llinĩ); Ger.: Tussaíug; Hong 
Kong: Coírel; Jpn: Plaverỉc

Benzonatate /SAN, riNNỊ
Bensonatat; 8entsonataattl; Benzonatato; 8enzonatatum; 
Berưononatlne; KM-65; 5eH30HaraT. 
3,6,9,12,15,T8,2Ị,24,27-Nonạoxaoaacosyl 4-butylamino- 
benzoate. ,
CuHigNO^OCH^H^nOCHi where rì has an average value of 
8  . : .
CAS —  104-31-4 (where n = 8).
ATC —  R05D801. .
AĨC Vet —  QR05D80Ỉ.
ƯA///.—  5P4DHS6ENR.

Pharmacopoeicu. In us.
USP 36: (Benzonatate). A deai, pale yellovv, viscous liquid 
havúng a ỉaint charaaeristic odour. Soluble 1 in less than 1 
of water, of alcohoL of chlorolorm, and of ethen freely 
soluble in benzene. Store in aữtlght containers. Protect írom 
li^it.

Uses and Administratiorì
Benzonatate is a cough suppressant used in non-productive 
cough (p. 1651.2); it is stated to a a  peripherally. It is related 
to tetracaine (p. 1996.3) and has a local anaesthetic action 
on mucosa. ỉt is given to adults and children over the age oỉ 
10 years in an oral dose of 100 or 150mg three tìmes daily;

up to 600 mg daily in divided doses may be given iỉ 
necessary. Benzonatate is reponed to act vvithin about 20 
minutes and its efỉects are reported to last íor 3 to 8 hours.

AdministraHon in chiidren. For doses of benzonatate in 
children, see Uses and Administration. above.

Adverse Ettects
Headache, dizziness, sedation, conhision, and visual 
halludnations have been reponed with benzonatate use. 
Other adverse elíeas include gasữointestinal disturbances, 
nasal congestion, an ocular buming sensatìon. pruritus, and 
rashes. Local anaestheúc properties can produce numbness 
of the mouth, tongue, and pharynx if oral preparations are 
chevved or sucked instead of being swallowed whole. 
Hypersensitivity reaaions, possibly related to local anaes- 
thesia, have induded bronchospasm, laryngospasm. and 
cardìovascular collapse. CNS súmulation and convulsions, 
followed by CNS depression, may occur in overdosage; 
cardiac arrhythmias have also been recorded.

Overdosage. A review' oỉ 2172 cases oỉ benzonatate toxi- 
city lound moderate or major eííects reported in 116 
(5%). Cardiac and CNS effects were most Irequently 
reported, induding tachycardia, ventricular arrhythmia. 
cardiac arrest. asystole, hypotension, agitation, seizures, 
and coma. This induded 4 deaths due to dysrhyĩhmias. 
Based on 676 cases, the authors suggcsted that an oral 
dose oỉ 2 0 0  mg or more has the potential 10 cause serious 
adverse eííects in childten less than 6 years old. The FDAJ 
has vvamed that in children less than 10 years of age, 
signs and symptoms of overdosage can occur within 15 to 
2 0  minutes, and that deaths have been reported vvithin 
hours of acddental benzonatate ingesũon.

1. Wimer ML. et ai. Benxonatate ingestion reponed to the National Poison
Center Database System (NPDS). J Mtd Toxiaỉ 2010; 396-402.

2. PDA. FDA drug saíetỵ communỉcation: death m ulting from overdose 
aíter acddental ingestỉon oỉ Tessalon (benxonatate) by children under 
10 years oỉ age (iỉsued 14/12/10). Avaìlabie at: http://www.ida.gov/ 
Dnjgs/DrugSaíecy/ucm236651.him (accessed 20/12/10)

PreparaHons
Proprietary Preporations (details are given in Volume B)
Sngle-ỉngredient Preparations. India: Benz; Mex.: Beknol' Ben- 
zonal Bronpaxỷ; Capsicoí; D-Tato; Lemtosidt; Naíatosin; 
Novapsyl; Pebegal; Pharben; Supracoỉ; Tesalon; Tesopent; Tex- 
oven; Tusicalt; Tusitato; Tuzzil; Velpro; USA: Tessalon; Zona- 
tuss.
pharmocopoeial Preporotions
USP 36: Benzonaiate Capsules.

Bibenzonium Bromide /BAN, riNNỊ 

Bibenzonii Bromidum; Bibenzonio, bromuro de; Bibenzo- 
nìum, Bromure de; Bromuro de bibenzonio; Diphenethollne 
Bromide; ES-132; 5n6eH30HMfl 6p0MMfl. 
[2-(l,2-Diphenylethoxy)ethy0trimeứiylarf>nnonium bromide. 
C ,9H26BrNO=3643
CAS —  59866-76-1 (bibenzonium); 15585-70-3 (bibemonium 
bromide).
ATC — R05D812.
ATC Vet —  QR05DB12.
UNII — 4455J9277Q.

Pnp/Ị7e
Bibenzonium bromide is a cough suppressant used in 
non-productive cough (p. 1651.2) which is stated to have a 
Central action; it has been given orally.

B r o m h e x in e  /BAN, HNNI
Bromexina; Bromhexin; Bromhexina; Bromhexinùm; Bromi- 
heksiini; Butamirat; BpoMreKCMH. 
2-Amino-33-dibromobenzyl(cycỉohexyl)methylamine. 
CuH20Br2Nj=376.1 
CAS — 3572-43-8.
ATC— R05CB02.
ATC Vet —  QR05CB02.
UNII — QU152V81P.

B r o m h e x ỉn e  H y d r o c h io r id e
ỊBANM, USAN. HNNM1
Bromheksino hidrochloridas; Bromhexina. hidrodoairo de; 
Bromhexine, chlorhydrate de; Brómhexin-hidrokloríd; Brom- 
hexinhydrochlorid; Bromhexin-hydrochlorid; Brotnhexinh)A 
droklorid; Bromhexini hydrochbridum; Bròmiheksiinihy- 
droldoridi; Bromoheksyny chlorowodorek; aorịdrato de 
Bromexina; Hidrodoruro de bromhexina; NA-274; BpOMreK- 
CHH8 rnflpoxnopnfl.

All cross-reíerences reíer to entries in Volume A

http://www
http://www.ida.gov/
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C u H a B r i N i ^ C M I l ó  
CAS —  611-75-6.
ATC —  R05C8Ọ2.
ATC Vet — QRQ5CB02.
UNII — YC2ZOM3Z8V.

Pharmacopoeias. In Chin., Eur. (see p. vii), and Jpn.
Ph. Bur. 8 : (Bromhexine Hydrochloride). A white or almost 
white crystallỉne powder. It exhibits polymorphism. Very 
slightly soỉuble in vvater; slightỉy solubỉe in alcohol and in 
dichloromethane. ProteCT bom light.

Uses and Administration
Bromhexine is am ucolytic used in the treatment of 
respiratory disorders assodated with productive cough 
(p. 1631.2). Bromhexứie is usually given orally in a dose oỉ 
8 to 16 mg of the hydrochỉorìde three times daiỉy. It has also 
beén given by deep intramuscuỉar or slow intravenous 
injectìon or inhaled as an aerosol solutíon.

Bromhexine has also been used otally and topically in 
the treatment of dry eye syndromes assoõated with 
abnonnal mucus productíon (see belovv).

Dry eye. Bromhexine has been used oraỉly in the treat- 
ment of dry eỳe (p. 2190.1) in Sjõgren's syndrome but 
results have been conAicting; it appears to have no eSect 
on tear secretìon in healthy subjects.‘ It has also been 
tried topically. -

1. Avỉsar R. etal. Onl bromhexine has no effea on tear secretion in healthy 
subjects. A m  Phamacothcr 1996; 30; 1498.

Respiratory-tract mỉection. USE WIJH AN ANĨÌBAƠERIAL 
Bromhexine has been shovvn to enhance the peneưadon 
of erythromydn into bronchial searetions.1 Although 
bromhexine is used as an adjuvant in the treatment of 
respiratory iníections, few conttolỉed studies appear to 
have been conducted to detennine ií any additional bene- 
fit ũ  obtained. Hovvever, some studies have lound 
improved responses vvdth ceíalexin2 and amoxicillm.3

1. Bergogne-Bereàn E, et al. Etude de lTnAuence d'un agenc mucoỉytique 
(bromhexỉne) sur le passage de 1'érythromycine dans ỉes sécrétíons 
bronchiques. Therapie 1979; 34: 705-11.

2. Boraỉdỉ F, Palmiexỉ B. Aniibiotíc and mucolytic therapy in eldeily 
patíents with dỉAerent cases of bronchopulmonaiy dỉseases. Curr Ther 
Ra 1983; 33: 686-91.

3. Rữa c c  Dantes RB. Clỉnícaỉ eữectíveness oi a combinatíon of 
bromhexỉne and amoxicỉlUn in lower respiratory trao inỉeoỉon: a 
randoiròed controlled crial. Arữuimitưựonớtung Ỉ99Ỉ; 45:267-72.

Adverse Effects
Gastrointestinal adverse eSects may occur occasionally with 
bromhexine and a transient rise in se rum amỉnotransíerase 
values has been reported. Other reported adveise effects 
indude headache, dizzmess, svveating. and skin rashes. 
Inhalation oỉ bromhexine has occasionally produced cough 
or bronchospasm in susceptible subjects.

Precautỉons
Since mucolytics may disrupt the gastríc mucosal barrier 
bromhexine shouỉd be used with ca re in patients vvith a 
history of peptic ulcer disease. Care is also advisable in 
asthmatic patients. Clearance of bromhexine or its 
metabolites may be reduced in patients with severe hepatic 
or renal impairment.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegỉan Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes bromhexine as 
possibly porphyrinogenic; it should be used only when no 
safcr altem acive iỉ availab le and  precautíons should be 
considered in vulnerable patients. 1

I. The Orug Database for Acute Porphyrìa. Available a t  http://www. 
drugs-poĩphyrỉa.org (accessed 19/10/11)

Pharmacokinetics
Bromhexine hydrochloride is rapidly absorbed bom the 
gastrointestinal tract; peak plasma concenưations occur 
aỉter about 1 hour. Bromhexine undergoes extensive first- 
pass metabolism in the liver: its oral bioavailability is stated 
to be only about 2 0 %. It is vvidely distributed to body 
tissues. About 85 to 90% of a dose is excreted in the urine 
mainly as metabolites. Ambroxol (p. 1654.3) is a metabolite 
of bromhexine. Broxnhexine is highly bound to plasma 
proteins. It has a terminal eliminatìon halí-liíe of 13 to 40 
hours. Bromhexine crosses the blood-brain baxrier and 
small amounts cross the placenta.

Preparations
Proprietary Preparations (details are given in Volume B)
Sngle-ingrédỉent Preparations. Arg.: Amioreb Aseptobron 
Expectorante; BalsasuU; Bisolvon; Bromexidrib Bromhetos; 
Broncocalmine; Brondilax; Bíonquisedan Max; Bronquisedan 
Pediatrico; Catarrosine; Expectosan Extra Pone; Fadatos NF;

Fundobron B; Lisi-Tos; Lorbi-Bỉs; Lorbú Medex; Namir; Nastì- 
zol Expectorante; No-Tos Mucolitico; Pulmonix; Pulmosan; 
Qura Plus; Sandivalt; Toscalmin; Tostop; AustraL: Bisolvon 
Chesty; Duro-Tuss Chesty Cough; Duro-Tuss Mucolyúc Cough 
Liquid+; Austria: Bisolvon; Belg.: Bisolvon; Bromex; Bronchi- 
Mereprinet; Braz.: Bisolphar; Bísolvon; Bispect: Bisuran; Bron- 
xina; Chile. Bisolvon; Bropavol; Flumed+; Noremine; Orìna: 
Ao Qun (ftff); Fei l i  ỊỌng ($ * $ ) ;  Fu zhi (tt8 ); HeKeDíSi 
( ế ĩò a s ) ;  Ka Bei (+51); Pu Ni Ke Si (*JẼÉỊfí); Sai Wei (#  
*): Cz-: Mucohext; Paxirasol; Denm.: Bisolvon; Pin.: Bisolvon; 
Medipekt; Mucovin; Fr.: Bisolvon; Ger.: Bisolvon; Gr:: Bisol- 
von; Bolisegna; Bromiramin; Bron-Hal; Bronchotussine; Butí- 
len; Dìamelitus; Neo-Puhnolysine; Seltak; Bong Kong. Bisoían; 
Bromoson; Bromxine; Duro-Tuss Mucolytíc Ekxine; Exolitt; 
Extovon+; Hosolvont; Uni-Hexinet; Vasican; Hung.: Paxirasol; 
Inắia: Bisolvon; Bromex: btdon.: Bisolvon; Bromika: Dexoluc 
Ethisolvan; Exovont; Parmavon; Hexon; Hustab P; Lexavon; 
Mucobron; Mucohexin; Mucosolvan; Poncosolvon; Solvmex; 
Thephidron; Yavon; IrL: Bisolvon; Israel: Movex; Mucoless; 
Solvex; ItaL: Bisolvon; Jpn: Bisolvon; Maiaysừr. Beacolytic 
Bislan; Bromxine; Disolỷ; Mucolex; Mucolix; Mucoxin; Vasi- 
caru Mex.: Bisolvon; Bromicot F!uexin; Meroxant; Nastỉzol Ex; 
NonnoHex; Tesacob Toriđran-N; Neth.: Blsolvon; Darolan slij- 
moplossendet; Kruidvat Hoestdrank Broomhexine; Kruidvat 
Hoestelixert; Kruidvat Hoesttabletten Broomhexine; Otrivln; 
Trekpleister Hoesttabletten; Norw.: Bisolvon; NZ: Bisoivon; 
Duro-Tuss Chesty Cough; Phttỉpp.: Bidocsol; Bisolvex; Bisol- 
von; Broxol; Dur-Elixt; Easepexỷ; Extruss; Fleminate; Muco- 
lyptus; Muconix; Mucosíorav Xĩnebrom; PoL: Plegamina; PorL: 
BasiAux; Bisolvon; Bromocalt; Broncorab lisomudn; Tosseque; 
Rus.: Flegamin (<t>neraMHH)t; Solvin (ConBHH); S-Afr.: Bisolvon; 
Bronkeset; Singapore: Asthmaxine; Bislan; Bisolvont; Brom- 
xine; Duro-Tuss Chesty Cough; Duro-Tuss chesty Cough; Exo- 
lic Hosolvoiu Mucolix; Mucosol; Vasican; Spain: Bisolmed; 
Bisolvon; Sweí: Bisolvon; Bromhex; Switz.: Bisolvon; Thai.: 
Asovon; Axistal; Belen; Bioxúie; Bisoltab; Bisolvon; Bomexint; 
Bromcolex; Bromex; Bromhex; Bromoson; Bromso; Bromtus- 
sin; Bromxứi; Bromxine; Brondear; Bronkase; Brorưnucon; 
Brovol; Buzeún; Cohexine; Disob Dutross; Extovon; Ida; TunaX' 
Manovon; Mihexinet; Mudne; Mucodn; Mucola; Mucopac 
Mucoxint; Musovon; Ohexine; Romulin; St Luke's Cough; 
Tromadilt; Usovan; Turk.: Bromek; Bromeksin; Viscob UAE: 
Mucoiyte; v«iez.: Bedena; Bexilon; Bỉsectron; Bisolvon; Bro- 
medrina; Bromexob Bromox; Inquixol' Keaútril; Usomudn; 
Mucobrol; Reosil; Teraũem.

Muhi-ingredient PreparaHons. Arg.: Agiip; Amiorel Compuesto; 
Amox-G Bronquial; Amoxidal Respiratorio; Amplibenzatin 
Bronquiab Aseptobron Bromexúia; Bio Grip Cỉassic Bisolvon 
Compositum; Cotron; Cor-Tagrip; Coris Grip; DosulGn Bron- 
quiab Duũegrip; Eritrobron; Espeaocurab Factor Antigripai; 
Farintos; Finagrip Porte; Prenotos Muq Grinsil Respiratorío; 
Gripaben; Matrix Gript; Nastứol Compositum; Neumobacúcd; 
Nexogrip; No-Tos NF; Notozen+; Panotos NF; Panotos; Para- 
cetamol Grip NF: Peaoral Heberc Piritos; Pulmoden Puimonix 
Grip; Qura; Reírianex Compuesto; Reírianex; Rupediol; Selec- 
tus FN; Selectus; Termogrip; Toxam; Toxambay; AustraL: Bena- 
dryl Chesty Forte; Bisolvon Sinust; Chemists Own Chesty 
Cough; Chemists Own chesty Mucus Cough; Dimetapp Chesty 
Cough; Duro-Tuss Chesty Cough Forte; Duro-Tuà Chestỹ 
Cough Plus Nasal Decongestant; Duro-Tuss Expectorant' Duro- 
Tuss Sinust; Robitussin chesty Cough Forte; Tussinol Expea- 
orantt; Braz.: Broncaun Bronco-PoUmoxib Chile-. Bauxol; 
Brontab Diadicon; Esantuss; Mucobrob Plus-Tos; China: An Bu 
($  h); Bi u  (*my. Cha xin Na Min (^Jf35«); Pu Kiiai im 
$); Xi Meng imầ); Xiaoke (tt$I); Zheng Da Su Ke d E ^ S  
lĩ); Cz.: Bronchosant; Hững Kong: America+; Barlodin+; 
Bromcolint; Bronco-DMt; Broncodint; Cofetalf; CoItalin-GP 
Extra; Coughlint; Decaugh n+; DF Multi-Symptomt; Duro- 
Tuss Expectorant; Fastolinf; Fustaf; Futalint; Futaraf; Meco- 
stopt; Methor-Cot; Metoplex; Nosbrom+; Robitussứi ME; Vida 
Cought: Vidatapp Forte+; Hung.: Nasopax; India: Adcold-BR; 
Adcold-SBG; Aeromox; Albutamol; Alemyl-B; Alerpect; Alpha- 
Zedex; Ambitus; Amexine; Anacuf: Ascodex Plus; Ascodryl; 
Ascoril Expeaorant; Ascoril: Asi-Ril; Asma-ZED; Asmatide-BR; 
Asmotone Plus; Ast-Ex; Aíthakind; Asthavem-BR; Asthos; 
Atus-D; Benituss; Benylin E; Bex; Blast; Brachy; Brex-S; Brex; 
Brex; Bro-Zedex: Brofentol: Bromolin; Bronchosolvín; Bron- 
corex; Bronkex; Bronkosyrup-EX; Bronmix; Bronsim; Brovvin 
lunior; Browin-TG; Brozeet; C-Cold; Capex-Bron Exp; CarecoO 
CC-Koff; Ceíd-B; Celar; Cep-Bro; Chescare; Cheston DT; ches- 
ton Exp; Cheston; Cinkoí; Cleartuss-D; Cleartuss-T; Cof Q; Cof 
QX; Cofal; Cofdex Forte; Cofdex-P; Cotdex; Cofpet-DX; Colsym; 
Coftex-BT; Coívyn; Cor-4; Corinite; Cos-P; Coscorib Cosome 
Exp; Cuíokứi; DCol-BR; Deletus P: Dolan Dr Koff; Eascof Exp; 
Eascoí; Edomox-B; Efelin-X; Eíelin; Eledyb Elite-P: Elkob 
Elkut Eltodn-BR; Ep-Koff; Ero-B; Esma-PD; Estharil Plus; Eto- 
Salbetol; Etoxin-B Exp; Etoxin-B; Exiplon-BR; Expea-T; Flem- 
nil; Flu-4-BR; Flu-4; Gocold; Grilinctus-BM; Hanex; Hexứnox; 
Himox-B; Ingahist-X; Ingahisc Instaryl; Intenoal; Kaábrox-BT; 
Kno-OL; Kofend-X; Koíkul; Koíoril; Ko£ryl-P; Kuff-Q; Kuíl-Q; 
Kuff-X; Kutkaii; Kuínil-A; Labocot; Lamoxy-BX; Lemo Linctus; 
Lemohist-BG; Libitus plus; Medkot Megaril; Megatuss-P; 
Mexol-G; Mituss-BR; Monamox-BR; Moxbro; Moxind BR; 
Muco Asthalin; Mucolinc Mucomelt-XP; Mucorid; Mucosol; 
Mulitmix; Multimix; Mycodn; Neorex; New Zephrob Nomor- 
cut NSI-Ril; NT-Kuf-M; Nutuss-BR; okarìl Plus; Okaril; Oty- 
mox; Oxybro; Puỉmo-Rest Expectoranth Pulmo-Resc Respỉ- 
mox; Sedosolvin; Siokof-P; Solvin; Suprivent; Terpecc Terpect; 
Terphylate; Tosco!; Tuspd Plus; Zedex-P; Zedex; Zeecof; Zeet; 
Zeet; Indon.: Bisolvon Extra; Bisolvon Flu; Bodrex Flu & Batuk 
Berdahak; Bodrexin Flu & Batuk; Brolexant; Portusin; Halme-

zin; Hustab; Mucotussant; Nuíadlpect; Oskadon Flu & Batuk 
Berdahak: Woods' Peppennint Expectorant; Irt: Alupent 
Expeaorantt; ItoL: Tauglicolo; Aíolõysia: Duro-Tuss Expea- 
orant; Duro-Tuss Sinust; Hosolvan DM; Mex.: Acroxil-C; 
Ambrexint; Amoxibron; Arlexen B; Berosolvon; Bisolpent Ex; 
Bisolvon A; Bisolvon E; Bremoxíral; Bromelt; Bromixen; Bro- 
moxil; Brupen Compuesto; Cedordox; Cepobrom: Duraceỉ 
Expec Eriwest; Fasinat; Pluxedan; Hidramox-M; Kodeb 
Lumoxbron S; Mucocet' Mucoxina; Pantobron; Penamox M: 
Penbritin Ex; Pentìbrom; Pentrexyl Expeq Quimobrom; NZ: 
Benadryl Chesty Forte; Duro-Tuss Expectoranc Robitussin ME; 
Phữipp.: Bisolpent; Mucosíorm; Pecoi PoL: Hegatussinỷ; Rus.: 
Ascoril Expectorant (Aampnn 3xcnerropaHT); Bronchosan 
(BpoHxocaH); Jocet (Hxocer); Kasnol (Kamson); Zedex (3eflerc)t; 
Sjlfr.: Adco-Linctopent; Benylin Chesty; Bisolvon Linctus DA; 
Bronkese Compound; Dtưo-Tusst; Flemeze; Singapore: Duro- 
Tuss Expectorant; Robitussin ME; SP-Brom; Spaùr. Bactopu- 
mon; Balsoprim; Bisolvon Compositumt; Bronco Aseptũex 
Fuertef; Bronco Tonich Bronquidiazina CR; clamoxyl Mucoli- 
tico; Pulmo Borbalanỷ; Swed.: MoUipect; Thai.: Bisolvon EX; 
Bromso-Ex; Bromsuno; Bronchoprex Expectorant; Dexbroxine; 
Dutross-P: Ma-D; Kupa; Mucolate; Nasorest Expectorant; Pab- 
ron Cough; Presco; Robimssin ME; Tauglicolo; Tusno; ukr.: 
Ascoril Expectorant (AcropHH 3KcnerropanT)Ỷ; Bro-Zedex (Bpo- 
3caexc)t; Bronchosan (EpoHxocaH)t; Helpex Anúcold Syrup 
(Xennerc Ahthkcto Capon); Joset (HxoceT); Zedex (3eaexc); 
Veneỉ.: Broxodin; Opilina Compuesta; Oxolavm Compuesto; 
Tolmex. "

Brovanexỉne Hydrochloride ỊriNNMỊ
'■Érp\«nexinar hidrodoruro đe; Srovariexínè;ChlorhýcTraté'der 
Bròvanexini Hydrochioridum; Hidrõdorũrò de bróvanexina; 
BpoBạHeKCMHa rnflpo)ơ iopnfl
4-(Aceiỹloxy)-W-[2,4-dibromo-6-[(cydofĩexylmethylaminó) 
methyQphenyQ-3-methoxybenzamide monõhydrochloride. 
C2<HNBr2ClNA=604.8
CÃS — 54340-61-3 (brovanexine); 5434Ó-60-2 (brQvahexine 
hỵdrochlorìde).
Úm — SII4IS0SMG. ' "

PivỊiỊe
Brovanexine is a derivative oi bromhexine (p. 1656.3) and 
is given orally as the hydrochloride, usually as an adjunct to 
antibacterialỉ in preparations ỉor the treatment oỉ respir- 
atory-traa inỉections.

Preparatíons
Proprielary Preparations (details are given in Volume B)

SingleingrecCent Preparotions. Braz.: Bronquimudlt; Spain: 
Brondmudl.

Muhi-ãigraclient Preparotions. Arg.: Triíamox Bronquial.

Butamirate Citrcrte IBANM, USAN, riNNMỊ 
Abbott-36581; Butàmirát<ttfăt; 'BÙtẩrtirrate, Qtrate dè; 
8utamirati Qtras; Butamirato, citrato de; Butamyrate Citrate; 
Otrato de butamiratò; HH-T97r6yraMMpaTa UMTpaT.... ■> 
2-(2-Ọiethylanilhdethoxyréthy)- 2-ph'enỷlbutyrate dihydro- 
gen dtraté. • - '■ ■ ■■■ ’ 1 ' - ■
Q 8H29N03,CếH80 7=499.6
CAS — 18109-80-3 (butamirũte); 18109-81-4 (butamirate 
átrate). ■
ATC — R05D813...............
ATCVet —  QR05DBỈ3. ■' .
UNII — 67HP51L98R.

Pro/ị7e
Butamirate dtrate is a cough suppressant used in 
non-productive cough (p. 1651.2) and stated to have a 
Central action. The usual oral dose is up to 30 mg daily in 3 
or 4 divided doses; some countries permit up to 90 mg daily 
in divided doses. Modỉhed-release tablets containing 50 mg 
have been given 2 or 3 tứnes daily.

Preparations
Proprietary Preparationỉ (details are given in Volume B)

Single-ingredient Preparations. Arg.: Dosodos; Proltíng NF; Tala- 
sa NF; Tosseq Belg.: Sinecod; c£: Sinecod; Tussin; Gr.: Ands; 
Antítoss; Bartíl; Betavix; Boutavixab Bronchofyb Butacodin; 
Butagan; Butamin Butrin; Buvastin; chemisolv; Chributan; 
Codexine-R; Codimin; Devix; Doctamine; Drosten; EUlsek-S; 
Gertotus; Leogumil; Lotredn; Mebronob Minatuss; Nontoss; 
Novamir; Oaxen; Pandigal; Pintab Roctylan; Rondoven Salarol; 
Sinecod; Sừoũex; StUex; Velkacet; Verocod; Vỉlvom; Zeleven; 
Zetapron; Hung.: NeoCitran Antítusãvet; Sinecod; ItaL: Butứ- 
an; Lenistart; Lexosedin; Sinecod Tosse Sedadvo; Neth.: Slne- 
cod; Phữipp.: Sinecod; PoL: Sinecod; Supremin; PorL: Sỉnecod; 
Rus.: Omnirus (OKHHTyc); Panatus (naaaryc); Sinecod
(CHHexođ); Switz.: DemoTussol; NeoCitran Antitussiỉ; Sinecod;

The Symbol t  denotes a preparation no longer actively marketed
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Thai: Sinecod; Turk.: Butamcod; Butứol; Kreval; Sinecod; Sol- 
mirac Tusamol' Tussia.
Muki mgredMnt Praparalions. Arg.: Muco Dosođos; Cz.: Stoptus- 
sin; Rus.: Stoptussin (CTomyccHH); Switz.: Hicoseent; Ukr.: 
Pectolvan Stop (nexnuMB Cron); Stoptussin (CTotrryccHH).

Butetamoto CHrcrte ỊBANM, riNNMi
■: Butéterrot^ÒratỂ d£  Bưtềtarnatí Citras; Butetamato, citrato 
de; 8 utEthatfìate>ỗữaieỉ Bụtetharriate Dihydrogen Otrate; 
Gtrató'cfé bùtètamàto; ByreraMaTa UnTpaT. _ 
:2-Ọètfiylaminò«khỹl 2*phenyìbụtỹrate đtrate. 
-C^Ha N O i^ _ A ^ 5 5 ị  -
CẢS: ~ .  ì4007t64-8. (butetamate); 13900-12-4 (butetamaK 
cìữ a teỵi -  í ' -  •
UNII —■ 70430RỌX79r . - '• =v

fVọ/ì7ẹ
Butetamatc dtrate is reported co be an antispasmodic and 
bronchodilator and has been used alone or in combination 
preparations for the symptomatic ưeatment of coughs and 
other assodated respiratory-ưact disorders.

Preparations
Proprietary PreporotkxH (details are given in Volume B) 
Single-ingradient Praparations. Arg.: Heliphenỉcol.
MulK ingredient Preparalions. Arg.: Apracur Antigripal; Bio Grip 
4; Bronquisedan; Febiỉgrip; Pugaíebril' Kipen Matrix Grip Anti- 
gripal; Mqoial Grip; Mucoprednibron; No-Tos NF; Piritos; Pul- 
moden Reíenax Jarabe; Tavinex Antigripal; Austria: Inílu- 
benet; Switz.: Bronchotnssinet.

Calcium lodide
Calcii lodĩdum; Calciumjodid; loduro de calcio; Kalcio 
jodidas; Kalsiumjodidi; PIoacĩa Kam>L|Mfl.
Calj=293.9 .
CAS —  10102-68-8.
UNII —  8EKI9QEE2H (caldum bdide); 4B9Q06S58D (calcium 
iodide hexahydrate).

Pharmacopoeias. Eur. (see p. VĨÌ) includeỉ the teưahydrate 
for homoeopathic preparations.
Ph. Eur. 8: (Caldum Iodide Tetrahydrate for Homoeopathic 
Preparations; Caldi lodidum Tetrahydricum ad Praepar- 
atìones Homoeopathicas). A white or almost vvhite, very 
hygroscopic, povvder. Very soluble to freely soluble in water 
and in alcohoL Store in airtight containers.

Protìle
Caldum iodide haỉ been used orally in expectorant 
mixtures. The limitations of iodides as expectorants are 
disctissed under Cough, p. 1651.2. The actions of the iodỉdes 
are discussed under Iodine (p. 2336.3).
Homoeop athy

Caldum iodide has been used in homoeopathic 
medỉánes under the following names: Caldum iodatum; 
Caldum jodatum; Calcarea iodata; Cai. iod.; Calc iod.

Preparotions
Propnttary tVeporofans (detailỉ are given in Vohime B)
Muki-ingredi«nt Preparatiom. USA: Calddrine; Norisodiine with 
Calrium Iodide.
Homoaopaẩúc Preporotiont. Austria: Exanginat; Canad.: Bari- 
jodeelf; Minerals+; Rexombiat; Fr.: Rexorubia; Scrofularia 
Compose; Ger.: Angina-Gastreu s Rl; Lymphaden Lymphdiu- 
sentabletten; Mullersche Tabletten; Otimed; Switz.: Sinusin; 
Strumeel N; Yenez.: Strumeél T.

C a r b o c i s t e i n e  (BAN , riN N )

•AHB-3053; Carbotísteinp.Carixxisteína; Carbocistéine; Car- 
bodsteỉnurri; Qrbocysteine (USAN); Karbocistem; Karboós- 
teinaSĩ.Kárboéisàein; Karbocystein; Karbocysreina; Karbosis- 
teilm; Karbòsìstẽirí U-206; XapóotpiaeMH. 
S<nrboxymetfí^-cyãéine. •
C s ạ ,N O « f c l7 f t2  * • . •
Ổ \s  —  2387-59-9; 638-23-3 (carboơstàne, L-form).
ATC — R05CB03 
ATCVet— QROSCBũì,
U N f— 74Ọ J2ữX S3£[~~:;

Pharmacopoeias. In Oàn., Eưr. (see p. vii), and Jpn.
Ph. Eur. 8 : (Carbodsteine). A vvhite or almost vvhite, 
aystalllne powder. Practically insoluble in water and in 
alcohol* dissolves in dilute mineral adds and in dilute 
Solutions oỉ aỉkalỉ hydroxides. A 1% suspension in water 
has a pH of 2.8 to 3.0. Protect bom light.

Incompatíbiliiy. UK licensed product iníonnation States 
that mbđng caibodsteine with pholcodine linctus causes 
predpitatìon oỉ carbodsteine bom solution but no infor- 
ĩnadõn is given on whether this incompatibility ís with 
the pholcodỉne or some component of the íonnulation 
used.

Carbodsteine Lysine IBANM, riNNM) 
ùrbodsteína Ịlsina; Carbodstéine Lysine; Carbodstelnum 
Lysinum; Cartxxysteine Lysine; KapôoũnaenHa /1M3MH. ,
c4s —  49673-81-6. ; ,
ATC — R05CB03.
ATC Vet —  QR05CB03. 
um  — 1D1Y95PXXA

Carbocisteine Sodium IBANM, rNNMỊ 
Carbodsteína sódica; Carbocistéine Sodiqủe; Carbocysteirìe 
Sodium; Natrii Carbocisteinum; Haĩpnii KapỗoqnaenH.
CAS —  49673-84-9 (carbocisteine sodium, L-form).
ATC —  R05CB03.
ATC Vet —  QR05C803. 
um  —  2UZV9PEJ2N.

Uses and Administration
Caibodsteine is used for its mucolytic aciivity in respiratory 
disorders assodated with productive cough (p. 1651.2). It is 
given orally in a dose of 750 mg three times daily, reduced 
by one-third when a response is obtained. Carbodsteine is 
also given orally as the sodium or lysine salts.

For doses in children, see belovv.
Reviews.

1. Macciò A. ei ai. Carbocysteine: dỉnicaỉ experiencc and new perspecĩìves 
in the treatment of chronỉc inílammatory díỉeases. Expert Opin 
Pharmacother 2009; l(h 693-703.

Adminùtration in chiMren. Children aged ừom 2  to 5 
yeais may be given oral carbodsteine 62.5 to 125 mg four 
titnes daily and those aged 5 to 12 years 250 mg three 
times daily.

Chronic obstrudive pulmonory disease. The value of 
mucolytic therapy in chronic obstruCTive pulmonary dis- 
ease (COPD—p. 1199.1) is controversial. Two studies have 
reported some ũnprovements in lung íunction in patients 
with chronic bronchitis given carbodsteine íor up to 6 
months,lJ but it appeared to have no efíect on the num* 
ber of acute exacerbatíons.' Hovvever, later studies3' 5 have 
reponed reductions in the number of acute exacerbatíons; 
the number oỉ common coldỉ was also lower in the carbo- 
dsteine group ỉn one oỉ the studies.4 Carbodsteine may 
also produce some beneCdal eílects on sputum rheol-
ogy-

1. GriDage M  Bamard‘Jones K. Long*terra oni carbodstóne therapy in 
patìents with chrooic bronchitis: t  double bỉind trỉaỉ with placebo 
conưol B rJ ƠOt Prạđ 1963; 39: 395-ỗ.

2. Aylward M. đ  ai. Oinica] evaỉuatíon of carbocỉsteine (Mucolex) in the 
treatment oí patiems with chronk bronchiris: a double-blỉnd trial with 
pỉacebo control. ơ in  Trials J  198$; 22: 36-44.

3. Aỉỉecra u  ft ai. Preventỉon of acute exaceibations of chronic obstructỉve 
bronchitỉs with csrbocysteỉne ỉysúie salt monohydme; a muỉỉicenter. 
doubỉe-bỉỉnd. pỉacebo-controỉỉed triaL Respirarion ỉ996; 63: 174-80.

4. Yisuda H. et đi. Carbocỉsieỉne rtduces ỉrequency oí conunon colds and 
ex»cerbaiỉom in patíents with chronỉc obnructive pulmonary disease. J 
Am Geriatr Scc 2006; 54: 378-80.

s. Zheng J-P. et aL BSect oí aưbodsteine on acute exacerbation oi chronic 
obsDuaive pulmonary dtseasc (PEACE Study): a nndonised placebo* 
comrolled study. Lanât 2008; 371: 2013-18.

6. Braga PC ứ ai. Idemiỉỉcatỉon oí subpopuỉaúons oỉ bronchíLic patients íor 
suitable therapy by a đynamic rheologỉcaỉ test. Int J  Clin Pharmacoi Ra 
1989; IX: 175-82.

Adverse Effects and Precautìons
Nausea and gastĩic discomíort, and gastrointestinal bleeding 
have occaãonally occurred with carbodsteine. Skin rashes 
have also been rẽported.

Carboósteine should be used with cautíon in padents 
with a history of peptic ulcer disease because of the risk that 
mucolytics may disrupt the gastric mucosal barrier.

EHecb on endocrine fundion. Transient hypothyroidism 
assodated with the use of carbodsteine developed in a 
patíent with compromised thyroid hmctíon. 1

1. WleniQga WM. Amithyroid action ot carbodsteine. BMJ1986; 293:106.

Pharmacokinetics
Carbodỉteine is rapidly and vvell absorbed bom the 
gastrointestinal ữact and peak plasma concentrations occur 
about 2  hours after an oral dose. It appeais to penetrate into 
lung tisỉue and respừatory mucus. Carbodsteine is excreted 
in the urine as unchanged drug and metabolites. 
Acetylatioa decarboxylation. and suUoxidation have been 
identíhed as the major meubolic pathvvays. Sultoxidation 
may be govemed by genetic polymorphism.

Reíerences.
1. Karìm EP1A, tí ai. An investỉgatỉon oi the metabohsm of $- 

caiboxymethyl-L-cysteine in m u  using a novel HPLC-ECD method. 
Btư J Dntg Metãb Ptmrmaatímt 1988; 13: 253-6.

2. Brockmoỉỉer ỉ . tí tứ. Evaỉuatỉon oỉ proposed suỉphoxỉdatỉon pathways ai 
caibocysteỉnc in mao by HFLC quantỉCcatỉon. E w Jơ in  Pharmaaoi 1991; 
40:387-92.

3. StevenÙM GB. IMumal variatíon in the roetaboUsm oi s^arboxymethyỉ* 
L-qrsteừie ỉn humans. D ng Metab Dừpos 1999; 27: 1092-7.

4. iovánovic D, tí úL A comptntíve bioavaỉỉaỉriỉlty study 01 ầ generic 
capsuỉe fonnuỉadon conuinỉng cubocystdne. Pharnmk 2006; 61; 446-
9.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Singlt mgrediani Preporoiĩons. Arg.: Mucolinc Peaox; Salvitos; 
Bd0 .: Balsodase Mucolytìcunv Broncho-peaoralis Carbo- 
dỉteine; Muco Rhinathiol; Romilar Mucolyticumt; SuoxyL' 
Soludril Expectoram; Braz.: Carboda* Carbolan; Caibotoss; 
Certusst; Fluilitic Fluitoss; Mucodst; Mucodstein; Mucotan; 
Mucoílux; Mucolab; Mucolisil; Mucolitiq Mucolixt; Mucotoss; 
Santoss; Chile: Broncotusilan; Carbotos; Coldin; Chirur. Bai Yue 
(?&): Baling (ÍS^); Kang Pu Li (Ul#fỊ)); Cí: Fenorin; Peao- 
drill; Sinecosin; Fin.: Reodyn; Fr.; Bronchathiol; Bronchokod; 
Broncodan Bronkirex+; Clarix Expectorant; Drill Expeaorant; 
Ergix Expectorant; Exotoux: Pluditec Ruvict; Humex Expect- 
orant; Medibronc Muciclart; Pharmakod expectoramt; Rhi- 
nathiol; Tussileneh Ger.: Transbronchin; Gr.: Allstam; Bronch- 
iole; Cedavit: Chilvax; Convenil; Divallo; Drizalc Duxil; Dynax; 
Ectolus; Estival; Grossenel; Methovix; Mucopront; Mucorem; 
Mucothiol; Neo-Adinal; Nystetrín; Pneumol; Pulmodase; San- 
tamex-Expectorant; Siroxyl; Tmsil; Hong Kong: FIuifon; Muco- 
sin; Mucospen; Purasolt; Rhinathiol; Solmux; Hung.: Drỉll 
Expectoranp Drill; Fenonn; Mucopront; NeoCitran Expea- 
orantỷ; Rhinatbiol; Solucist; India: Mucodyne; Indon.: 
Broncbolit; Mucocilt; Solmuxt; Irl: Benylin Mucus Relieí; 
Exputex; Mucodyne; Mucogent; Mucolext; PectoDrilL' Pulmo- 
dase+; Unicough Chesty; Viscolex; Israel: Mical' Muco-Treat 
Mucolit; Mucomed; Mucosolt; ItaL: Broncomudlt; Pluicare; 
Fluifort; Lisomucil; Mucods; Mucolase; Mucostan Mucotreis; 
PolimuciL' Recoduid; Sinecod Tosse PluỉdiBcante; Soluds; Jpn: 
Mucodyne; Malaysia: FluƯon; Kastípron; Pabron Cough; Rhi- 
nathiol; SCMC; Mex.: Aibistin; Expelin; Mucolin Pedìatrico; 
Neth.: Dampo Solvopeat; Mucodyne; Rami SUjmoplossendef; 
Rhinathiol; Phũipp.: Abluentt; AUem; Ameustyn; Bromydl; 
Broncocent; Broxỹtone; Bysbaỉon; Carboílem; cãibomed: Car- 
bosolỷ; Ceascol; CRB; Cysdexpel" Emuxelt; EsboxyL' Fayerex; 
Plemsol; Fluralex: Genecar Lolenin; Loviscol' Mediphlegm; 
Nivicot Pedíaplex; Pertussin; Phlegmol; Pulmin-CMC S-Mux- 
ine; Solmux; Solplemt; Trimulex; Viscodec Westcarbox; Zylo- 
ún; Zymdytic PoL: Mukolina; PenoDrill; PorL: Drill Mucoliri- 
co; Pinatux; GrUlux; Mucolexỷ; MucorespiraL' Mucorhinathiữl 
Iníantilt; Mucorhinathiol Mucoral: Pulmiben; Rus.: Broncho- 
bos (EpoHxoổoc); Fluditec (<t>jnojDfTex); Fluifort (OxyHỘopr); 
Libexin Muco (JIn6eKCHH Myxo); Mucodin (MyxonHH); Mucosol 
(MyKOCQn); S.Afr.: Acupblemt; Betaphlem; Bronchene; Co- 
Flem; Dís-chem; Plemex; Flemgo; Plemlite; Flutex; Lessmusec 
Medphlemt; MucoQemỶ: Mucoless: Mucolinctt; Mucopan; 
Mucosol; Mucospect; Singapore. Mucodin; Mucon; Rhinathiol; 
Robitussin CM; SCMC; Sohnux: SP-Mucoplex; Spam: AcnthioL 
Anatac Cinlamucol; Cisbedal; Fluidin Mucoliúco; Frímuce; 
Iniston Mucolitico; Mucoviul; PectodrilL' Pectox; Viscoteina; 
Switz.: MAKU Mucolyúquet; MephathiobMucogerant; Muco- 
septaL Pectorex Mucolytique; Peaox; Rhúiathiol; Rhinatussol; 
Rotpunkt Apotheke Mucolytique Siropt; Tussantiol; Thai.: 
AmicoÊ Bocyún; Carbocten Carbocys; Caibomed; Caibopect; 
Carsemex; Cisteine; Cophannex; Exllem; Expetan; Flemex 
Pluưort; I-Cok Mucolex; Mucomex MuĐex MurhinoL- Rhina- 
mex; RhinathioL' Rhinatol; Rhinex; Siílex; Solmuxt; Throatsil- 
CBS; Turk.: Mucobron; Mucosiỉ; Mukolis Mukotik; UKi 
Mucodyne; Vkr.: Fluditec (Oaxunrm); Langes (JIaHrec); Veneĩ.: 
Broxoldem; Gulapen Loganil; Lovíscol; Mucoían MucopronL
AấuB-ingradient PrBparntionv Arg.: Mucọlitic Antiniỉivo; China. 
Bang Ao shu Kai Yin (91RT); Fr.: Rhinathiol Pro-
methaáne; Gr:: Carbozon Flemagon; Gnipoãl- Gutman; 
Mucostein: Pneumol Plus; PolimudL- Respinoim; Sevlenyb 
Sobrein; Sorbexyl; Tusáửen; Vanesin; Hong Kong: Mucoprom; 
Rhinathiol Promethanne; India: Caceít Carbasma; Carbicek 
Caibomox Carlymox Cannox; Cecaib; Cidoresp; Cismox; 
Cystamox Moxỹcarb; Mucobron; MuconaL' ItaL: Keradex; 
Libexin Mucolitico; Malaysir. CP Cough Syrup; Mucoease Plus; 
Mucoprom; Rhinathiol Promethazine; Mex.: Mucolin; Philipp.: 
Solmux-Broncho (Reỉonnulated); Port: BronquiaL' NUlux; sin
gapore. Rhinathiol Promethazine; Spain: Actithiol Antihist; 
Bronquidsteinat; Eduprim Mucollticot: Switz.: Rhinathiol Pro- 
methazinet; Trioỉan Rhume; lỉkr.: Milistan Cough (MiaicnH 
Kanuno); Pectolvan c  (ITentunaii II).

clobutinol Hydrochloride ỊHNNMI 
Ọobutinol, Chlortiydrate de; Clobutinol, hidrocloruro de; 
Clobutinoli Hydrochloridum: Hidrodoruro de dobutinol; 
KAT-256; Kno^TMHona rnApoxriọpnn.
2-(4-Chlorobenzyl)-3-(dimethylaminomethyl)butan-2-ol
hydrochloride.
0 , ^ 1 2 0 ^ ^ 2 9 2 2
045 —  14860-49-2 (clobutìnol); 1215-83-4 (clobutinol 
hydrochbríde).
ATC —  R05DB03.

All cross-reíerences reíer to entries in Volume A
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(ATCVet —  QRũSDBOầ !
UM/. —  N2U6799DZQ..:

Profile
Clobutinol hydrochloride is a centrally acting cough 
suppressant for non-productìve cough (p. 1651.2) that has 
been given orally in doses oi 40 to 80 mg three dmes daily; it 
has also been given by subcutaneous, intramuscular, or 
intravenous injecdon. Hosvever, the EMEA has recom- 
mended for its withdrawal due to the risk oi QT interval 
prolongation.

Preparations
Proprietary Preparations (details are given in Volume B)
Sngle-ingradient Preporolions. Arg.: Proking; Chũc. Broncodual; 
Calíetos; Clobotil; Cloval; Pulbronc Simple; Gr.: Silomat.
Muhi-ingredient Preparations. Arg.: Bronquisedan Mucolitíco; 
Braz.: Hytos Plus; Chũc. Broncodual Compuesto; Cloval Com- 
puesto; Pulbronq Solvanol; Tusabron-Ị-; Vapoũu; Gr.: Silomat 
Compositum; Indon.: Silomat Composimmt; UAE: Ordnolf.

Clofedanol Hydrochloride ỊBANM, riNNMì 
Chlóphédianol Hydrochíodde (USAN); Clofédanol, Chlorhy- 
drateđe;- Clofeđánol, hidrodoairo de; Cloíedanoli Hydro- 
chỉôriđum; Hiđrocloruro đe doíedanol; SL-50Í; K/ioộeíiạHO- 
na rnqpoxnopnít. ■-r.
2-Chloro-a-(2-dimethylamIrioethyl)benzyl aloohol hydro- 
chloride.
C17HjoCINO,HCI=326.3

•£AS r— 791-35-5 (dòíedanol); 511-13-7 (ctotedanol hydro- 
chlóride).' .
ATC — RÓ5DB10. :
ÁTC Vet — QR05DB10.
UNÙ —  69QQ58998Y.

Pharmacopoeias. In Jpn.

Prọ/ị7e
Cloíedanol hydrochloride is a centrally acting cough 
suppressant for non-productive cough (p. 1651.2) that has 
been given in oral doses of 25 mg three or four times daily. 
For doses in children, see below.

Administratíon in children. The follovving oral doses of 
doíedanol hydrochloride have been recommended for 
children:
• 2 to 6 years: 12.5 mg 3 or 4 times daily
• 6 to 12 years: 12.5 to 25 mg 3 or 4 tímes daily

Preparotions
Propóetary Preparoiions (details are given in Volume B) 
Single-ingredient Preparations. CatuúL: ulone.
Muhi-ingredienl Preporotíons. Arg.: Causalon Bronquial; Coíron; 
Notozen+; Pectorai Heberc Seĩectus FN; Toxam; Toxambay; 
ChiIr. Bauxol; Brontab Diadicon; Esantuss; Kolibel; Mucobrol; 
Plus-Tos: USA: Bidora-D; Bidora; Certuss-D; Chlo Tuss EX; 
cloỉera; Dicel CD; Donatussin; DryMax AF; Prohist CF; Vanacof 
APE; Vanacol DX; Vanacoỉ GPE; Vanacof-8.

clonaxoline Hydrochloride ỊriNNMi ®
aonazollne; Chlorhyđrate dè; Qonazolini Hydrochloridum; 
Hidrodoruro de đonazolÌria; Kn0Ha30íiMHa rýiflpoxnopvifl. 
2-[(4-Chloro-1 -naphthyl)methyl]-2-imidazoline hydro- 
chloride.
CuHua N J,HCI=281.2
CAS —  17692-28-3 (donazoline); 23593-08-0 (doncaoline 
hydrochloride). ’

Pro/ị‘/e
Clonazoline hydrochloride is a sympathomimetic with 
ellects similar to those of naphazoline (p. 1669.3) used ỉor 
its vasoconstrictor actìvity in the local treatment of nasal 
congestion.

Preparatíons
Proprieiary Prepqmtions (detaìls are given in Volume B) 
Mulri-ingredient Prepamtions. ỊtaL: Localyn.

Cloperastine ỊriNNi
'ỉíòperastina; CÍopếrastfné;_'Clòperastỉnum; Kr-ụíKíÌpọẹp-]
aciViH '  '  1 * , '

)^-ì(p^hlorcki-phénỵlbenzýl)oxy]ethyl}piperidine;V'ĩĩ v f''
'C2oH24CINO=3299 ' '

C4S — .3703-762 (doperastindí Ị-3&0Ị-89-# (lèvọdopercịs- 
tíneX .
AĨC — WSDB2l: -
ÀTC Vet —  QR05DB21. '
UNII — 69M5L7BXEK. •

Cloperastine Fendizoate iriNNMỊ 
cĩopera^n’̂  fepdizoạto de; ũopérastine,. Fendizọạte de; 

'cioperastiriẹ Hydroxyphenyibenzoyỉ Bẹnzoic Add; Ợopẹr- 
astine Pheridízóate; .óoperastirú Eenđiibas; Fendizoằto de 
doperastina; KnonepacTVỊHa <DeHflM30at.
C ^ Ũ N O ,^ ,4 0 4 = 6 4 8 2
CAS —  85187-37-7 (doperastíne fendizoate); 220329-19-1 
devodoperastine kndiĩoatéí. .
ATC —  R05DB21.
ATC Vet — QR05DB21.
ỤNII — 2M10530SSU.

c ìo p e ra sú n e  Hydrochloride ỊrtNNMi 
Qoperastina. hidrodoruro de; Clopérastine, Chlorhydrate de; 
Clóperastirii Hydròchloridum; Hiđrodoraro d ệ  doperàsậna; 
K/ionepacTMHa rnflpoxnopnfl. ■■■:■■
C2oH24CINO.Ha=366.3 :
CAS — 14984-68-0.
ATC— R05D82K:
ẠTC Vèt —  QR05Ũ821. ’ ' 1
UNI1 — PI4N7C63ND.

Pharmacopoeias. In Jpn.

Profi'/e
Cloperastine is primarily a centrally acting cough 
suppressant used for non-productive cough (p. 1651.2). It 
also has some antíhistaminic acúon. The hydrochloride has 
been given orally as tablets in usual doses oỉ 1 0  to 2 0 ing 
three times daily. Cloperasnne fendỉzoate is used in oral 
liquid preparatlons in equivalent doses. Cloperastine 
fendizoate 17.7 mg is equivalent to about 10 mg of 
cloperasnne hydrochloride. Levodoperastine fendỉzoate 
has been used similarly.
Reíerences.

1. Aliprandl p. a  ai. Levodoperasine in the treatment o( chionic 
nonproduchve cough: comparadve efficaq> venus Standard antiĩussive 
agenu. OniỊí Exp Oãt Ra 2004: 30: 133-41.

Preparatíons
Proprietary Preparcrttons (details are given in Volume B)

Sngle-ingredient Preparalions. BeỉgLysotossib Sekin; Braz.: 
Seki; Tilugen; Hong Kong: Uncough; ItaL: cloel; cloíend; Miti- 
tuss; Nitossil; Novotossil; Politosse; Privituss: Quik; Seki; Jpn: 
Hustazob Maiaysùr. Copastin; Mex.: Privituss; Sekisan; Port: 
Tecnolox: Spaùr. Flutox; Sekisan.

MuiK-ingredient Preparotions. Thai.: Hustazol-C.

Cocillana
Grape Bartq Guapi Bark; Huapi Bark; KoKKníiaHa.
G4S —  1398-77-2. - :
ATC Herb —  HR05WA5017 (Guarea guidonia: bark). .

Pro/ỊÍe
Codllana is the dried bark of Guarea guidonia (G. rusbyi. 
Sycocarpus rusbyi. G. trichilioides) (Meliaceae), a South 
American tree. It is used as an expectorant similarly to 
ipecacuanha (p. 1667.2). It has been used in large doses as 
an emetic.

Preparations
Proprietary Prepqralions (details are given in Volume B)

Single-ingredient Preporertionỉ. Fừi.: Codetabs.

AAubi*ingFedieitf Preporotions. CarutíL: Sirop Codllana Codeine; 
Fin.: Codesan Comp; Bong Kong-. Co-Epherinet; Cod-Fedra- 
c t; Cod-Fedraf; Codllana christo; Codllana Co w/o Codeinet; 
Codllana Cof; Codllana Compound (Non-Narcotíc)t; Codllana 
Compound vvith Codeinet; Codllana Compoundt; Codllana 
Compound; Codeinllanat; Compound Codllanat; Cooldingt; 
Dextrodlla; Eurodlana; ItaL: Broncosedỉna; Broncosedina; s. 
Afr.: Adco-Codllana Co; Corban Swed.[ Codllana-Etyũn; 
Ỹenez.: Cerylana.

Cottsfoot
Coughwort; ■ Fárfạra; Huílattich; Tusílago; ‘Tussilage; 

“KaMMy?KHaj) Tpaạa. ■.

.AĨ€;rHeĩb ~— ■ HRá5WA5Qtfr'(fussiữ4& ifeffarai. ■■tìomeứA 
HR05WA5061 ÍTussilago farfara:7ea/J; /7í?ở5WA5ỡ62'fTussiiagơ 
fárfâra: whóle ịplaht). * '  '* |ỉ^«ìrf “ t -.dts'’
u m  — 6Ừ7A89GA2 (Tussilago fàffára> ĨÚEE27X2Q2M 
(Tussilago ferfara towed„/6VỈB6ổơ5V2ở :Áíusiilẩgd^ferfãfạ 

:fìower bud); ÚJXZ63Q T6V;.!. fTussilago".'ếifara;?'flbvií«mgJ; 
G2GH7V846Z (Tussilàgo-làdaia leaỹ; E02XVĩ26Zti (Ịiissilago 
ferfara(D0t). -#$&&&' ỹỉỉ’i
Pharmacopoeias. Chín, and Fr. indude Coltsíoot Flower.

Proỉile
The leaves and flowers oỉ coltsỉoot {Tussilago farfara) have 
been used for their demulcent and supposed expectorant 
properties in the treatment of cough and other mild 
respimory disorders. However, there has been some 
concern about potential hepatotoxiáty and cardnogeniãty 
due to the content of pyrrolizidine alkaloids.

A revievv1 of the actionỉ and uses oỉ coltsỉoot pointed out 
that given the potential risks oỉ its use long-term or in 
pregnancy, and the availability of other demulcent herbs, 
the use oỉ coltsỉoot preparatỉons to ưeat throat ữritations 
can no longer be conãdered appropriate.

t . Beny M. Coltsíoot. Hiarm J  1996: 236: 234-5.

Preparotions
Proprietory Prepcrolions (details are given in Volume B) 
Single-ingradient Preparations. PoL: Paríaron.
MubHngredient Prepororiocu. Arg.: ArceligasoL' Negacne; 
Canad.: Heibal Cough Syrupt; Cz.: Spedes Pectorales Planta; 
Fr.: MediAor Pedorale d'Alsace no 8-)7 /toi: Loáone Same 
Urto; PoL: Mucosit' Pyrosal; Rus.: Fitantis (tbtnaHTHc); Pector- 
ales Spedes No 1 (TpyaHoS C6op 1); Pectorales Spedes No 2 
(TpyAHoí C6op 2); UK: Andbron; chesty Cough Reliel
Homoeopathic Prgporalions. Fr.\ Hamamelis Compose; Poconeol 
no 24; Poconeol no 55; Ger.: dsostoma S; Roth's RKT Tropíen.

Creosote
Creasotẽ; Creosota; Creosotal (aeosote carbonate); Wood 
Creosote; ApesecHbiỉi Kpe030T. ' • •
C45 ~Ị6021-39-4 (ơeosote); 8001-59-0 (creosòte carbonotel 
ATC —  R05CA08. •
ATCVet — QR0SCA08. ~ ••
ỤNIt —  3JYG22FD73

Pharmacopoeias. In Jprt.

Profi/e
Creosote is a liquid consisóng of a mixture of gụaiacol, 
cresol, and other phenols obtained from wood tar. It 
possesses disinfectant properties and has been used as an 
expectorant. ỉt has alsõ bẽen used as the carbonate and as 
lactocreosote.

Adverse eííects are sủnilar to those of Phenol, p. 1764.2. 
Commerdal creosote used for timber preservation is 

obtaineđ hom coal tar.

Preparatíons
Proprieiary Preporatioro (details are given in Volume B)
Mubĩ-ingrectient PropQiqtions. AustraL: Compound Inhalation of 
Menthol+Í Austrũc Pamel cum Codeint; Famel cum Ephe- 
drint; Braz.: Rbum Creosotadot; Fr.: Pulperyb Sedapulpet; 
Yranol Eugenole; Bong Kơng: Nisshin Seirogant; India: Myn- 
berrys Compound; Puim-Cod (C fr G); ItaL: Creosoto Compos- 
to; UK: Famel Origứial.
Homoeopcrthk Preparations. AustraL: Teethỉng Reliet Austrỉa: 
Bronchalis-Heel; Canad.: Bronkedt; Hylands Vaginitist; Cz.: 
Bronchalis-Heel; ỉamioQurt; Fr.\ Boriphann No 11+; Conium 
Complexe No 36f; Diabene; Hedera Complexe No 120; Homeo- 
dose 8f; Kreosotum Complexe No 62; Ger.: Aletris OUgoplexỷ; 
Arte-cỳl Ho-Len-Complex; Hewelymphon Nf; Mucosa cõmpó- 
situm; Prostata-Entoxin N; Sinupas; ulco-cyl L Ho-Len-Com- 
plex; Bung.-. Bronchalis-Heeb Neứu-. Bronchalis; Mucosa comp 
H; Ricura; Rus.: Plantago-Plus (IlaaHTaro-ILnoc); Switz.: 
Bronchalis-Heel; Regenaplex Nr. 59b.

Dembrexỉne ỊBAN, riNNỊ
DemÉreksiini; Detnbrexin;. ÌĐembrexinar.5)embrextnunn; 
Dembroxol,.fleM6 peKcviar *%■ ,
T/anA^(3,5-ĐibromDsạRcy0àtfiĩno]CTdohexah6l. ■
CnH,7BrjN02=379.r.^)rí^Ậẩ:^;"x'- 
■êÂS f8320ữỒ9-3’S(démSrêĩàế);'rr62702-5T-6l: (dembrexine 
hydrochlonde) V v t “/ . ‘ í  '""5■- ^ "

•m ỹ — 4f6ỉF502T5. ự . 7 ; ; '  ■ : s;' :  .
Pharmocopoeias. In Eur. (see p. vii) for veterinary use only. 
Ph. Eur. 8 : (Dembrexine Hydrochioride Monohydrate for 
Veterinary Use; Dembreàne Hydrochloride Monohydrate

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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BP(Vet) 2014). A white or almost white, crystalline powder. 
Slightly soluble in water and in anhydrous ethanol; heely 
soluble in methyl alcohol.

Pto/Ị7e
Dembrexine is a mucolytic used as ứie hydrochloride in 
veterinary meditíne.

DenufosoI Tetrasodium ÍUSAN, riNNMi
.Denuíòsol tetrasódko; Dénutòsot teírasodiqủe; Denuíóso- 
Ịum tẹtranạứicủm; 1^5-37217; ÁeHyỘ03c«i TerpaHaTpviM. . 
:2':€eãxytytKÌine(5')tetraphospho{50uridine tetrasodiúrn ; 
' Q a H a í ý t e Ạ i P ^ i a
CA5: -y' 211448-85-0 (denubsol); 318250-11-2 (denubsol 
tetrasodium). -ỉ 
UNO— 82M942WZ4A

Proỉile
Denuíosol teơasodium is a selective P2Y2-receptor agonist 
that stimulates chioride and water secreúon from respir- 
atory tract epíthelial cells, and increases mucosal hydration 
and mucociliary deaiance. An inhaled prepararion is under 
ỉnvestigation for the ưeatment of cystic Bbrosis.

Reíerences.
1. Coỉe ?. tí a i Denuỉosoỉ tetrasodỉum. ữrugs Of The Futurt 2008; 33: 668- 

72.

D e x t r o m e t h o r p h a n  IBAN , p iN N i 

Dekstrometoríaani; Dextrométhorphane; Dextromethorpha- 
num; Dextrometoriãn; Dextrometoríano;. íleKCTpoMérbp-
<t>aH. • • . ; .. ....... ..  . ■ -
(+)-3-Methoxy-9a-methylmorphinan: Í95.13S,145)-6,18- 
ơdéoxy-7,8-dihydro-3-0-methylmorphine. '
C,í HJSNp=271.4 ■
CA5—  125-71-3.
ATC —  R05DA09.
ATC Vet —  QR05DA09.
UNII —  73S5X3ROTS.

Street names. The ỉollovving terms have been used as 'Street 
names' (sce p. vii) or slang names íor various ỉotms of 
dextromethorphan:

Bromage; Brome; Candy; CCC; C-C-C; Dex; Dextro; DM; 
Dmx; Drex; DXM; Red Devils; Robo; Rojo; Rovvbovving; 
Skittles; Skỉttlỉng; Snuxí; Triple C; Triple C's; Tussin; Velvec 
Vitamin D.
Pharmacopoeias. In us.
USP 36: (Dextromethorphan). A practically white to slightly 
yeUow, odourless, aystalline powder. Practically insoluble 
in waten íreely soluble in chloroíorm. Store in airtight 
containers.

Dexỉromethorphan Hydrobromide
IBANM. plNNMI
Dẹkstromẹtorfeanihydrobromidi; Deksựometorfen Hidro- 
bromun Dekstrometoríano hidrobromiâas; Dekstrometoría- 
nú t5romđwọdọrẽlc Đexừomeứiorfan4iydrobromid monò- 
hytfrátr p e x trò m é íh o rp h a n e , Brombydrate de; 
'Đextr.bmethorphánhydrobrómid; Dextrọmethorphani 
hydrobromidum;- Dextromethorphanì Hydrobromidum 

-'Monohydficurnír Đextrõmetbrfín-hidrobromid; Dextrome- 
tódạnhýdtòtìrqmid;,. Dexơomẹtoríano, hidrobromuro de; 
Hidrôbrónnùrố- đe' dextrometorfano; AeKCTpoMeTopộaHa
rnflpoổpoMW'. ... •
Dex&omethọiphan bydrobromide monohydrate. 
C ^ j SNQ,HBrJHp=3703
CAS — 125-69-9' (anhỵdroui dextromethorphan hydro- 
Sromidữ 6700-34-1 ĩdexừomethorphan hiydrobromidè mono- 
hydratè)- ■ V  
Á ĩC ^R oSữ vọsr;
A7U vé — OR05DAO9..
UNO —  9D2RTỈ9KfH (dextromethorphan hydrobromide); 
Z0CG3115FG (ãnhydrous dextramethorphan hydrobromidẹ).

Pharmacopoeias. In Eưr. (see p. vii), Int., Jpn, us, and Vĩrt. 
Ph. Eui. 8 : (Dexơomethorphan Hydrobromide). An almost 
white, crystalline povvder. Sparingly soluble in water; ỉreely 
soluble in alcohol. Protect from light 
USP 36: (Dextromethorphan Hydrobromide). Practìcally 
white crystaỉs or crystalline powder having á íaint odour. 
Soluble 1 in 65 of vvaten ừeely soluble in alcohol and in 
chloroỉorm; insoluble in ether. pH oỉ a 1 % solution in water 
is between 5.2 and 6.5. Store in airtight containers.

Uses and Administration
Dextromethorphan hydrobromide is a cough suppressant 
used ỉor the relỉeỉ of non-productive eough (below); it has a 
Central action on the cough centre in the medulla. ỉt is also 
an antagonist of M-methyl-D-aspartate (NMDA) receptors 
and a ơ-receptor agonist. Although structurally related to 
morphine, dextromethorphan has no dassical analgesỉc 
propertìes (but see Pain, below) and little sedative activity.

As a cough suppressant dextromethorphan hydro- 
bromide is reported to act within halí an hour of an oral 
dose and to exert an eữect for up to 6 hours. It is given oraíly 
in doses of 10 to 20 mg every 4 hours, or 30 mg every 6 to 8 
hours, to a usuaỉ maximtun oỉ 120mg in 24 hours.

Dextromethorphan polistirex (a dexưomethorphan and 
suUonated diethenylbẽnzene-ethenylbenzene copolymer 
complex) is used in tnodilìed-release oral preparations. The 
dosage of dextromethorphan polistirex, expressed as 
dextromethorphan hydrobromide. is the equivalent of 
60 mg every 1 2  houis.

Dextrorphan (p. 2492.3), the O-demethylated metabolite 
oi dextromethorphan. also has cough suppressant proper- 
des.

For doses in children. see below.
Dextromethotphan is also used in the treaunent of 

pseudobulbar aỉlect associated vvith amyotrophic lateral 
sderosis and multiple sderosis (see Neurological Disorders, 
belovv). It is gỉven vvith lovv-dose quinỉdine which increases 
the bioavailabilỉty of dexưomethorphan by inhibióng its 
metabolism. It is given as a fixed oral dose combinatíon of 
dextromethorphan hydrobromide 2 0  mg and quinidine 
suhate lOmg. The dextrotnethorphan is given at a starting 
dose of 20 mg daily for 7 days followed by a maintenance 
dose of 2 0  mg tvvice daily.

Adminiỉtrotion in chiidren. Although dexưomethoiphan 
hydrobromide is licensed íor usc in children, over-the- 
counter cough and cold preparations containing cough 
suppressants (induding dexưomethorphan) should be 
used with caution in children and generaỉly avoided in 
young children. for details see p. 1651.2 and also Cough, 
below.

In the USA the ỉollowũig oral doses have been given 
according to age:
• 4 to 6 years: 2.5 to 5 mg every 4 hours, or 7.5 mg every 6 

to 8 hours, to a maxứnum of 30mg in 24 hours
• 6 to 12 years: 5 to 10 mg every 4 hours or 15 mg every 6 

to 8 hours, to a maximum of 60 mg ìn 24 hours
Dexơomethorphan polistirex is used in modibed-release 
oral preparations. The loQovving dosage of dextromethor- 
phan polistứex, expressed as dexưomethorphan hydro- 
bromide, has been given 10 children:
• 2  to 6 yeare: 15 mg every 12 hours
• 6 to 12 years: 30mg every Í2 hours

G>ugh. Equal doses of dexưomethorphan hydrobromide 
and codeine phosphate were of similar eỉũcacy in redụdng 
the ừequency of chronic cough (p. 1651.2) in a double- 
blind crossover study in adults. but dexưomethorphan 
bad a greater eữect than codeine on cough intensity.1 
However, these drugs were littíe more eííective than pla- 
cebo in suppressing night-time cough in children.2-4 The 
American Academy of Pediatrics has commented1 that 
there is no good evidence for the antitusáve eíGcacy oỉ 
dexữomethorphan in children. that dosage guidelines are 
derived hom (possibly inappropriate) extrapolation bom 
edects in adults, and that adverse eỉỉeas have been 
reported. Furthennore, in 2008. the FDA and the MHRA 
advised that over-the-counter cough and cold preparatìons 
containing cough suppressants (induding dextromethor- 
phan) should be used vvith cauáon in dúldren and gener- 
ally avoided in those under 2 years oỉ age. In 2009, aỉter 
hưther revievv, the MHRA advised that such preparations 
should also be avoided in children aged under 6 years. For 
lurther detaiỉs, see p. 1651.2.

There is also some evidence that genetic polytnorphism 
in the cytochrome P450 isoenzyme CYP2D6, and hence 
variations in metabolism, may have a signihcant induence 
on the antitussive eSicacy oỉ dextromethoiphan.*

1. Matthys H. tí ai. DexDromethoipbaii and coddne: oỉ^ective assessment 
of anỉỉtussỉve aaivity ỉn patients wiifa chronic cough. J Int Mtẳ Ra ỉ 983; 
ỉ ỉ :  92-100.

2. Gadotnski A , Horton L  The oeed ior ntíonaỉ therapeuỉỉa ỉn the use 
aragh and cold niedidne in inỉants. Ptdiatria 1992; 89:774-6.

3. Tayior JA. tí ai. EỈGcicy of cough suppressanu in cbỉldrea. J Patíatr 
1993; 122: 799-802.

4. Paul IM, tí ai. Bffeo oi dexvometboiphan, dỉphenhydranũne. and 
placebo on noctumal cough and sleep quality ỉor cougbỉng childres and 
tbeỉr parents. Ptdiatria 2004; 114: c85-e90.

5. American Academy of Pedỉauỉcs Coramínee on Drugs. Use of coddne*
and dextromethorphan-contaỉning cough remedỉes in chiỉdren. 
Ptdiatria 1997; 99: 918-20. [Re-aíQimed October 2006] Aỉso avallable 
ai: bttp://pediatriC5.aappublỉcaijom.org/cgi/repriM/99/6/918.pdí
(accessed 11/05/07)

6. Wright CE, tí ai. CYP2D6 pdymorpbism and che antí-tmsive effeo oỉ 
dextromethorphan in man. Thorax 1997; 52 (suppl 6): A73.

Neuroiogical disordere. Dextromethorphan appears to 
have antìconvulsant activity and may have neuroprotec- 
dve eỉỉects in cerebral ischaemia.1 These eSects may be 
related to  its activity as an antagonist of 7V-methyl-D-aspar- 
tate (NMDA) receptors or to  interaction with <r-receptois. 
It has been studied in  Parlónson's dỉsease ior treatment2 or 
ỉor management ol levođopa-induced dyskinesias,5 and for 
its potential protective action in  stroke and acute brain 
injury.

Dexưomethorphan has also been studied for the 
m anagement oỉ amyoưophic lateral sderosis (see Motor 
Neurone Disease, p. 2605.2) but was not lound to be of 
beneflt.M  However, studies indicated that the combination 
of dextromethorphan and quinidine vvas eổective in 
ưeating pseudobulbar aữ e a  (emotional lability) assodated 
with amyotrophic lateral sderosis7-* and multiple sderosis®-’ 
The additìon of quinidine inhibits the metabolism of thè 
dextromethorphan increasing its bioavailability.10

The NMDA-antagonist properties oỉ dextromethorphan 
have also been investígated for the ơeatm ent11-11 of 
nonketodc hyperglydnaemia (p. 2623.2).

1. Tortella FC. tí ai. Dexưomethorphan and neuromodulatỉoo: old drug 
coughs up new activities. Trtnds Pharmtưoi Sã 1989; 10: 501-7.

2. BonucceUi u. tí aỉ. Dextromethorphan and parkinsonism. Lanetí 1992; 
340: 53.

3. Verhagen Meiman u  tí ai. Dexơomethorphan improves levodopa* 
induced dyskinesias in Parkm$on's đisease. Neuroiogy 1998; 51: 203-6.

4. Askmark H. tí ai. A pilot Irial oí dextromethorphan ỉn amyocrophic 
ỉateral sderosỉs. J Nturoì Nturosurg Psyờtiatry 1993; 56:197-200.

5. BUn 0 . tí ai. K conơolled one-year ữial oỉ dextromechoiphan in 
amyoưophic lateral sderosỉs. Qin Ncumpharmaai 1996; 19: 189-92.

6. Gredal 0. tí ai. A dinical triaỉ of dextromethorphan in amyotropbic 
laieraỉ sderosis. Aaa Neuroi Scaruí 1997; 96: 8-13.

7. Brooks BR. tí ai. Treatment oỉ pseudobuỉbar aữecỉ in ALS wỉth 
dexưomethocphan/quinỉdỉne: a randomỉzed ưỉal. Neuroiogy 2004; 63: 
1364-70.

8. Pỉoro EP, tí aL Saíery. Toỉerabiỉhy, and EỈQcacy Resuhs Trial of AVp-92 3 
ỉn PBA Investígacon. Dextroraerhorphan pỉus uỉcra low-dose quinidíne 
reduces pseudobuỉbar aHeci. Aỉĩĩt Nturoỉ 2010; 68: 693-702.

9. Panỉtch HS, tí ai. Randomized. controited trlal of (texưomethorphan/ 
quinỉdme for pseudobuỉbar aữea in multìple sderosis. Ann Natrol 2006; 
59: 780-7.

10. Rosen H. Dexưomeứìorphan/quinỉdine suttate Zenvỉa for pseudobulbar 
aừect. Drugs Today 2008; 44: 661-8.

ỉl.Aỉemzadeh R. tí ai. EỈQcacy oí lovv-dose dexưomecborphan in ihe 
ưeacment oí nonketocic bypergỉyúnemỉa. Pediatria 1996; 97: 924-6.

12. Hamosh A. tí ai. Long-terra use of high-dose benxoaie and 
dextrometbỡrphan ỉor the treatmenỉ of nonketoõc hyperglydnemia. J 
Pediatr 1998; 132: 709-13.

Pain. Dexơomethorphan has a potential role in the block- 
ade oỉ pain. It has been mvestigated,' , in the management 
of neuropathic pain vvith promiỉing results ìn dỉabetic 
neuropathy (p. 8.2), although pain vvas not reduced in 
postheipetic neuralgia (p. 10.3). High doses oỉ dexưo- 
methorphan may be needed ỉor an eãect, or combination 
with quinidine, vvhich inhibits dextromethotphan metab- 
olism.4 Hovvever, the use of dextromethotphan in diabeãc 
neuropathy remains investiganonal.5

A systematic revievv4 of 28 studies o( dexưomethorphan 
as an adjunct for postoperative pain íound tha t despite a 
tendency ỉor patientỉ to report less pain than with placebo, 
and to use less opioid analgesia postoperatively, the 
diãerences tended to be inconsistent and of questionable 
dinical signiDcance. There was some suggestáon that 
parenteral dextromethorphan was more e&ective than oral.

1. Heỉsmi KA, tí a i Hỉgb*dose oral dextromechoiphan venus placebo in 
palnỉul diabetỉc neuropathy and postherpetic neuraỉgia. Natroiogy 1997; 
48: 1212-18.

2. Sang CN, tí a i. Dextromethorpban and memantỉne in painhỉỉ diabeỉỉc
neuropathy and postherpetỉc neuralgia: efficacy and dose*response 
triaU. Arttxthaiology 2002; 96: 1053-61.

3. Carisson KC tí ai. Analgedc eữea oí dextromethoTphan in neuropathic 
pain. Aeta Anaathesioỉ Scand 2004; 48: 328-36.

4. Ihisced RA, tí ai. Dexưomethorphan and qumidine ỉn aduỉt patíents 
wỉth uncomroQed paỉnỉul dỉabetỉc periphera! neuropatby: a 29-day, 
muỉtỉcenter, open-labeỉ. dosc>escaỉationsniđy. Ciin ĩh n 2006; 28:1607-
18.

5. Crỉner TM. Perdun cs. Dexcromethorphan and điabetk ncuropathy. 
A m  Pharmacother 1999; 33: Ỉ22Ỉ-Ỉ.

6. Duedahỉ TH, tí ai. K qualỉtatỉve sysiematk review oỉ peri-operatìve 
dexưomethorpban ỉn post-operatlve pain. Aữa Anaesthaioỉ Seand 2006; 
50:1-13.

Adverse Effects and Treatment
Adverse eữects vvith dexưom ethoiphan appear to be rare 
and may indude dixãness and gasttointestinal dismrbances. 
Exdtation, coníusion, and respiratory depresãon may occur 
aỉter overdosage. Dextromethorphan has been subject to 
abuse, but there is little evidence oí dependence of the 
morphine type.
General reíerences.
1. Bem JL Peck R. Dexưomethoqỉhaii: an overview oí saíecy ỉssues. ữru$ 

SaỊtíy 1992; 7: 190-9.

HypersensHivily. A fixed-drug reaction developed in a 
patient aher ingestion of dextromethorphan 30 mg.1 Oral 
provocation with dextromethorphan produced a poátive 
reaction bu t the results of topical application tests were 
negative. Urticaria, angioedema, and shormess oỉ breath 
were reported in another patient;2 symptoms recurred on 
oral challenge, but no skin test was períormed. Similar 
symptoms tvere reported in a third patient;3 skin testing

All cross-reỉerences reíer to entries in Volume A
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provoked a positíve reaction. On oral rechallenge, the 
patient developed urácaria initially, followed by general- 
ised erythema and pruritus and decreased blood pressure 
aíter a second dose.

1. Stubb s, Reỉtamo s. Pixed-drug eruptìon due to dextiomethorphan. Anh 
Dermatoỉ 1990; 126: 970-1.

2. Knovvỉes SR. Weber E. Dextromethorphan anaphylaxis. J Aũergy Cỉàt 
ỉmmunol 1998; 102: 316-17.

3. Robledo T, et ai. Advcrse reaction to dextromethorphan. Allergy 2004; 
59:890.

Overdosage. There have been reports1'7 of overdosage or 
accidental poisoning (usually in children) due to dextro- 
methorphan, induding rare íatalities. Naloxone may be 
effective in revetsing toxidty. Extrapyramidal reactíons 
were seen in a child who ingested dextromethorphan.6 
Ovcrdosage has also been assodated with abuse (see 
below).

1. Shaul WL tí ai. Dextromethorphan toxỉdty: revcrsal by naỉoxone. 
Pediaừừs 1977: 59: 117-19.

2. Kaioru B, VVason s. Dexưomethorphan danger. N Engl JÌÁtd 1986; 314: 
993.

3. Rammer L. tí ai. Fauỉ imoxicatían by dextromcthorphan: a report on 
two cases. Ponmie Sà ỉnt 1988; 37: 233-6.

4. Schneỉder SM. et ai. Dextromethorphan poỉsoniĐg revened by 
naloxone. Am J EmerỊ Med 1991; 9: 237-8.

•5. Pender ES. Parks BR. Toxỉdty with dextromethorphan*comaỉning 
preparations: a litcrature revirỹr and report oi two addltỉonaỉ cases. 
Pecàatr Ernerg Can 1991; 7: 163-r5! '

6. Warden CR. tí ai: Dystonic rcaction assodated with dextrometboxphan 
ỉngesúon in a toddỉer. Pcdiatr Bỉtiơy Can 1997; 13: 214-15.

7. Roberge RJ. tí aL Dextromethoirphan- and pseudoephedrine-induced 
agiuted psychosis and ataxỉa: case repon. J Emerg Med 1999:17: 285-8.

Precautions
Dextromethorphan should not be given to patients at risk of 
developlng respiratory ỉailure. Cauúon is needed in patients 
with a history of asthma and it should not be given during 
an acute attack. Care is also advisable in patients wỉth 
bronchitis. emphysema, or in other conditions where 
chronic or persistent cough occurs.

Abuse. Dextromethorphan has been abused, 1' 11 alone or 
with other drugs in over-the-counter preparations or as a 
powder sold under the name DXM. There have been a 
few reports of dependence, 1-2-10 but evidence of dassical 
opioid dependence is generally considered to be ladõng.

1. Pleming PM. Depcndence on dexoromethorphan hydrobrotnide. BMJ 
1986; 293: 597.

2. Orrell MW, Campbeii PG. Dependence on dextromethorphan hydro- 
bromide. m ỉ  1986; 293: 1242-3.

3. Walker J, Yathara LK. Benyiin (dextromethorphan) abuse and mania. 
SAU 1993; 306: 896

4. VVoƯe TR. Caravatí EM. Massive dextromethorphan ingcsũon and 
abuse. Am J Emers Med 1995; 13: 174-6.

5. Nordt SP. DXM: a nevy drug oỉ abuse? Arm Emerg Med 1998; 31: 794-5.
6. Cranston JW, Yoast R. Abuse oỉ dextroroethoiphan. Anh ĩam Med 1999; 

8:99-100
7. Pricc LH. Lebel J. Dextromethorphan-induced psydiosỉs. Am J  Pĩyáúaơy 

2000: 157: 304.
8. Noonan wc. tí ai. Dexưometbocphan abuse among youth. Anh Fam 

Mtd 2000;9:791-2.
9. Baneiỉi s, Anderson IB. Abuse of Coríddin HBP cough and cold tabỉets: 

episodes recorded by a poison center. Am J HeaHk-Syst Pharm 2001; 58: 
1811-14.

10. Desai s, tí ai. Chronỉc addỉaion to dextromethorphan cough symp: a 
caie rcpon. J Am Board Fam Mtd 2006; Ỉ9ỉ 320-3.

ỉ 1. Bryner JK. tí ai. Dextromethorphan abuse in adolescence: an increasỉng 
trend: 1999*2004. Anh Ptdiứtr Adolesc Med 2006; 160: 1217-22.

children. For doubts about the use of dextromethorphan 
as an antitussive in children see Cough, under Uses and 
Administration. p. 1660.2.

Interadions
Severe and sometimes fatal reactions have been reported 
aíter use of dextromethorphan in patients receiving MAOIs. 
Dextromethorphan is primarily metabolised by the 
cytochrome P450 isoenzyme CYP2D6; the possibility of 
interactions .with inhibitors of this enzyme, induding 
amiodarone, haloperídol. propaíenone, quinidine, SSRIs. 
and thioridaáne, should be bome in mincL

Antiarrhythmics. Qụinidừte can increase se rum concentra- 
tions of dextromethorphan markedly, and some patients 
have had symptoms oỉ dextromethorphan toxitíty when 
the two drugs have been used together.1-2 Based on this 
interaction, the combữiation has been studied for its ther- 
apeutic effect in amyotrophic lateral sderosis and pseudo- 
bulbar aỉtect (see Neurological Disorders, p. 1660.3). Amio- 
darone also appears to be able to increase serum 
concentratìons of dextromethorphan.3

1. zhang Y, rt al. Dexnomethotphan: enhandng io  systemic availability by 
way of low^ỉosc quinidine-mediated inhibition of cytochromc 
P4502D6. Oin Phtrmàcol Ther 1992; Jl: «47-55.

2. Popc LE. tí  a/. Phaimacoldnetia oí dcxĩromcứiorphan aítcr singỉe or 
muldple dosing in comblnation with quinidỉne in extensíve and poor 
metaboUzers. J ơ in  Pharmacot 2004; 44: 1132-42.

3. Punck-Brentano c  tí a i InQuencc of amiodarone on genetically 
detennincd drug metabolism in humans. CIin Pharmacol ĩh tr  1991; 50: 
259-66.

Antibactenais. Serotonin syndrome-like symptoms have 
occurred when dexnomethoiphan has been taken with 
ỉinczolid.

Antidepressanh. A patìent receiving Ịluoxetine had visual 
halludnanons after she began taking dextromethoiphan. 1 
The halludnations were similar to those she had had 12 
ỳears earlier with lysergide. She had previously taken 
dexưomethorphan alone wỉthout any adverse reactions. A 
serotonin syndrome (p. 443.2) has been reported in a 
patìent vvho took a cold-remedy containing dextromethor- 
phan while receiving paroxctinc. 2

1. Acharaalỉah NS. Vlsuaỉ halỉudnatíoos aỉter combíning Suoxetme and 
dcxtrometborphan. Am J Pĩychừữry 1992; 149: 1406.

2. Skop BP, tí ai. The sexotonỉn syndrome assodated wỉth paroxetìne. an 
0ver- the-coun ter coỉd remedyá and vascuỉar dỉsease. Am J EmerỊ Med 
1994; 12: 642-4.

Pharmacokịnetịcs
Dexưomethorphan is rapidỉy absorhed bom the gastro- 
intestinal tracL It is metabolised in the Iiver and exaeted in 
the urine as unchanged dextromethorphan and demethy- 
lated metabolites induding dexưorphan (p. 2492.3), which 
has some cough suppressant actívity.

Generic poiyinorphism. The ữ-demethylation oỉ dextro- 
methorphan and the hydroxylation oỉ debrisoquine are 
under common polymórphic control. involvmg the cyto- 
chrome P450 isoenzyme CYP2D6, and dexưomethoiphan 
has been used as an altemative to debĩisoquine 
(p. 1350.1) íor the phenotyping oí oxidative metab- 
olism. 1-2 Non-invasive deternùnations can be made using 
samples oí urine or saỉỉva.1'4 Dexưomethorphan has also 
been suggested as a tool to investigate N-demethylation, 
an altemate metabolic pathway for this drug.’

1. Belec L, tí aL Extenáve oxỉdatỉve metaboỉỉsm oỉ dextromethorphan in 
patíents wỉth almỉoỉne neuropathy. Sr J ơờ t Pharmacol 1989; 27; 387-
90.

2. Streetmao DS. tí ai. Do$e dependency of dextromethotphan íor 
qrtochrome P450 2D6 (CYP2D6) phenotypỉng. ơin Phantuuoỉ Ther 1999; 
66: 535-41.

3. Hiỉdebrand M, €t aL Determỉnaúon of dextrometborphạn metabolker 
phenotype in healtby volunteen. EưrJ ơ in  Pharmaal 1989; 36:315-18.

4. Hou Z-Y. tí aL Saỉỉvary anaỉysú for detennỉnatỉon oỉ dexoomethorphan 
metabolỉc phenotype. ơin Pharmaal Tha-1991; 49: 410-19.

s. Jones DR, tí a i. Determỉnatỉoa oí cytochrome P450 3A4/5 actỉvity in 
vivo wỉth dextromethorphan M-demethylatìon. ơ in  Pharmaeoỉ Ther 
1996; 60: 374-84.

Preparotíons
Proprietoiy PraparaHons (details are given ỉn Volume B)
Sngle-ingredient Preporotions. Arg.: Dextrotos; Romilar Aiu- 
traL: Benadryl Dry Porte; Bisolvon Dry; Robitussin Dry Cough 
Forte; Strepsils Cough Relieít; Vlcks Formula 44 Dry Cought; 
Austríír  Tussastopp; Wick Fonnel 44 Husten-Pastillen; Widc 
Fonnel 44 Hustenstiller; Bdg.: Actìíed New; Balsodase Dextto- 
methorphan: Bisoltussin; Bronchosedal; Dexir; Humex+Í Nor- 
cussúie Mono; Romilar AntitussivumỶ; Soludril Andussivum; 
Toux-San; Touxium Antitussivum; Tussipectt; Tusso Rhi- 
nathiol; Vicks Vaposyrup Andtussib Braz.: Trimedal Tosse: 
CanatL: Balminil DM; Benylin DM-D-E-A Cold and Sinus; 
Benylin DM; Benylin Tickly Throat Cough; Bronchophan DM; 
Buckley's DM; Childrenỉ Cought; Cold and Flu-in-One; Cough 
Syrup DM; Delsym; DM children's Cough Symp; DM Cough 
Syrup; DM Sans Sucre; Dry Cough Syrup; Jack 6- Jill Thin 
Strips Cought; KoKex DM; Neodtran Cough; Robitussin Chil- 
drenst; Robitussin DM CoughGels; Sedatuss DM; Sucrets 
Cough Conơob Sucrets DM; Triaminic Cough; Triaminic DM; 
Triaminic Long Acting Cough; Vicks Custom Care Dry Cough; 
Vicks DayQuil Cough; Vicks Fonnula 44t; Vicks Pediatric For- 
mula 44; Otữe. Pectobronc Tusminak ơtina: Bei Ke Er (fS5í 
/K); Bei Tai (ỊHS); Dekesi (®õrJ5); Jiang Ke (Pặĩĩ); Kang Yu 
Deng Tong (SlíSSiầ); Ke Le Er (ỘT^^); Ke Li Tmg ựíliLty)) 
KeDi (BLiâ); Kening ( •̂'5’); Luo Shun (ỈÃ)®); Pusiran 
=.); Rui Kai Ping (3(9l¥); shu De (# # ) ; shuang Hong Ling 
{ÁÍLR); Xian Luo Ke (5 t^ “I); Xiaomei ('bS); Cr.: Dr Ren- 
tschler HustenstiUert; Humex Pro Deti; Robitussúi Antitussi- 
cum; Robitussin iunion Stopex; Tussỉdrill; Dettm.: Dexoían; 
Fin.: Resilan Rometon Fr.: Atuxane; Capsyl+Í Dexirt; Dextro- 
ddỉne; Drill toux seche; Ergix Toux Seche; Euphonyl Toux 
Seche; Fluditec toux seche; Humex Toux Seche Dextroĩnethor- 
phane; Nodex; Pulmodexane; Tussidane; Tuxium; Vỉcks Toux 
Seche; Ger.i Hustenstiller NeoTussant; Silomat DMP; Wick 
Husten-Pastíllen gegen Reixhusten mit Honig; Wick Husten- 
Sirup gegen Reizhusten mit Honig; Gr.\ Vaposynip; Hong 
Kong: Depan-F; Dexcophant; Dextrome; Dexơophent; Eiỉcoỉ- 
Gf; Pusiran; Robitussin DX; Robitussin Maxim um Strength 
Coughỷ; Robitussin Paediatrlc Cought; Tussíls; Uni-DMt; 
Hung.: DriQt; Methorb Rhinathiol; Robitussin Antìtussicum; 
Robitussin Junion Tussopronc India: Alex; Cbericoỉ; DM; 
Koỉend-D; Koígard; Lastuss; Lexcot Omnitus; Indon.: Bisoltus- 
sin; Romilan ỉrt: Benylin Non-Drowsy Dry Gough; Delsymt; 
Robitussin Dry Cough; Robitussin Juniorf; Israel: Koỉbt; Kuf- 
fex DM; Tarodex; ItaL: Aricodỉltosse; Becbilar; Bisolvon Tosse 
Sed; Bronchenolo Tosse; Bronchetab; Broncoíama; Ponnitrol; 
Lisomudl Tosse Sedativo; Metorían; Tossoral; Tussycalm; Vicks 
Tosse Pastiglie; Vídcs Tosse Sedadvo; Maỉaysia: Depan-F; Dex- 
cophant; Nospan; Pusừan; Tussidex Porte; Tussils; Upha Dex- 
trophan; Mex.: Atassol' Athos; Balbekt; Balsedrỉna; Bekesina-S; 
Bekidiba Dext; Bioquidan; Brocolan; Bromelip; Debequin;

Dontuxin; Flex Metak; Jarabe Garde; Neo-Ulcoid; Protan; Qui- 
moían; Romilan Tosdan: Neth.: Bisoltussin; Dampo bi) droge 
hoestt; Daro Retard; Darolan Hoestprikkeldempendet; Daro- 
metanỷ; Dexak Peaoữee; Rami-Dexưomethoríant; Tussipect; 
Vicks Hoestsiroop; Vlcks Hoesttabletten; NZ; Benadryl Dry 
Fortef; Robitussin DX; Soepsils Dry Cough; PhMpp.: Coũes; 
Deconnin; DexoL' Extendryl DM; Plemonex-DXM; Mytusan 
DM; Pulmodex" Strepsils Drỳ Cough; Streptuss; Suprekoĩ DMt; 
PoL: Acodin; Dexatussin; Robitussm Antitusỉicum; Robitussin 
Junion Tussal Antítussicum; Tussidex; TussiDtill; PorL: Bisol- 
tussin; Diacol; Drill Tosse Seca; Rhlnathiob Setustop; Tussilene; 
Vicks Pastihas; Vicks Xarope Antítussico; &Afr.: Benylln Dry 
Cough: Dilinct Dry Cougb; singapore: Beathorphan; Dexco- 
phan; Metophan; Nospan; Pusiran; Robitussm Honey Cough; 
Tussidex; Tussils; Spain: Aquitost; Bexatus; Blcasan; Bisolvon 
Antitusivo; Ciníatos; Couldetos; Pormulatus; Prenatust; Fritu- 
sil; Iniston Antitusivo; Laitos; Normotus; Notus; Novag Tuss; 
Paiiatos; Pastillas Dr Andreu; Romilar; Seưatost; Streptusst; 
Ttp; Tusoramat; Tussidrilb Switz.: Bexine; Bexomed; Calmei- 
phan-L; Calmesìne; Dextro-Med; Emedrin N; EBcoseen N; Iro- 
tussin; Pulmoíor; Tossa-X; Tussalprontt; Vlcks Ponnule 44 Cal- 
minet; Vicks Toux Seche; ThaL: A-Tussin; Antus; Cetussin; 
Cortuss; Dec Depan-Pf; Dex Dextramet; Dextro-5; Dextro- 
cough; Dexaodon; Dextromed; Dextropac Dextrorak Dexưo- 
sia; Eiỉcot' Icolid Plus; Icolid; KB Dextro; Lohak; Manodextro; 
Methorphan; MLM-Dext; Polydex; Potussan; Pusiran; Romilan 
Sttepsils Dry Cough; Throatsil Dex; Tusacdom Tusco; Tussanyb 
Tussils; UAE: Exedexe; Sedotan Pf; UK: Adult Dry Cough; 
Benylin Dry Coughs Non-Drowsy; Dry Cough Syrup; 
Robitussin Dry Cough; Vicks Cough Lozenges with Honey; 
Vicks Cough Syrup with Honey for Dty Coughs; Vicks Vaposyr- 
up !or Dry cõughs; Ukr.: Daĩeron Cold 3 ỰỊaaepoH Konn 3); 
USA: AeroTuss 12; Buckleys Cougb' Creo-Terpin; Creomuláon; 
Delsym; DexAlone; Diabe-Tuss DM; ElixSure Childrens Cough; 
Hold DM; Little Colds Cough Fotmula; Long-Acdng Cough 
Suppiessant; PediaCare Childrens Long-Acting Cougb; Pedia- 
Care Inlants Long-Acting Cough; Robitussin Adult Lingeiing 
Cold Long-Actmg Cough; Robitussin Children's Cough Long- 
Acting; Robitussin CoughGels; Robitussin Pedlatriq Scot-Tussin 
Diabetes; Scot-Tussin DM Cough Chaseis; Silpben DM; Simply 
Cough; Sucrets DM; Theraũu Cough; Tiiaminic Long Acting 
Cough; Trocalt; Vicks 44 Cough Relieb Vỉcks Nature Puáon 
Cough; Venez.: Libolac Promedin; Tllodrin.

MubHngradient PreparoHons. Numeraus prepaiations are listed 
in Volume B.
Pbarmoeopoeid Preparutions
ŨSP 36: Acetaminophen, Chlorphemramine Maleate, and 
Dextromethorphan Hydrobromide Tablets; Acetaminophen, 
Dextromethorphan Hydrobromide, Doxytamine Sucdnatẽ, and 
Pseudoephedrine Hydrodiloride Oral Solution; Dextromethor- 
phan Hydrobromide Symp; Guaiỉenesin, Pseudoephediine 
Hydrochloride, and Dextrômethorphan Hydrobromide Capsules; 
Pseudoephediine Hydrochloride, Caibinoxamine Maleate. and 
Dextromethorphan Hydrobromide Oral Solutíon.

Dimemorían Phosphate (riNNMỊ
AT-l7;Đimẻmorfene, Phòsphate de; Dimemoríani Phosphas;1 
Dìmemòríano, fosfato de; Fosfato de dimemoríano; 
fln»*ẹMÒp<|>aHa OocộaT. • - ' ■ '
(+H9a-Dimethy!morphinan phosphate. 
C,aH25N;H3P04= 3 5 3 4  '
CAS- —  36309-01o  (dimemorfan); 36304-84-4 (dimemorían 
phosphate). '■
ATC — R05DA11. ■ -
ATC Vet —  QR05DA ỉ 1.
ỤNỊỈ— S2Ọ3Y5YỈQP. ■ ■;

Pharmacopoeias. In Jpn.

ProỊlỊe
Dimemorian phosphate is a centrally acting cough 
suppressant used for non-productive cough (p. 1651.2). It 
is given orally in doses of 20 mg three or four times daily.

Preparatíons
Propríetary PropQroHons (details are given in Volume B)
Singla ingredient Preporatiom. ItaL: Tusben; Jpn: Astomin; 
Spain: Dastosin.

Dimethoxanate Hydrochloríde IBANM, riNNMỊ
.Điméứioxanătẻ,'?Ểfilofbýdraỉe/dèp.Đimethoxanatt;Hydro-. 
íéhlôddiam^ĐtmetõkanattL^hidrocloruroiderHidroctoruro-.de 
'dìmẽịbíariâto^MMeTOKcaHaTã rviflpổxropuff V ■  ̂ - i 1-’  - 
^ ^ È ^ e ìR ặ r a ^ ỉv íỏ Q ể th o ^ e th y M iD h e n o á ì íã d n ễ ^ IO ^ ã rb o x -  
^laté^tí^írôơilốríde. A ^
t , ^ i 4 A s , H c i = 3 9 4 . 9  í - f - : í "  '  ' . V
CAS —  477-93-0 (dimethàtánatè); 518^3-8* (ảmhhòi&ncítè
tìydnxhlonde). ’ ■’ '  ■’  ̂ T / ,
Ált^RÓSDBỊÍ *  , ■’ "" X  '
ATC Vét —  'QR05D828 ' ,  - , , -
ứtệ^N5l6SRịlGJ' 7  ...” •’

The Symbol t  denotes a preparation no longer actively marketed
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Dimethoxanate hydrochloiỉde is a centtally acting cough 
suppressant used ĩor non-productíve cough (p. 1651.2). It 
has been given orally in usual doses of 37.5 mg three or four 
times daily.

Domase Alfa (BAN, USAN, rtNNi 
Deoxyriixmudeảse; Dẻsoxýríbonudease; DNasẽ I; Domasa 
ạlfa; Đomasum Alfa; Đomaz Alfe; rhDNase; 4opHaạa Anbộa. 
beoxyribonụđease Hhuman recombinant) 
C132,H19*N j39O396S9=29250.0 _
G4S —  9003-98-9 (bovine deoxyribonudease); 14383Í-71-4 
(human deoxyribonudease); 132053-08-8 (human deoxyribo- 
nudease). ■ ■ •
ATC-— B06AA10; R0SCB13.
ATC Vet —  QB06AA1Ừ, QR05CB13. 
um  — 08Ẹ71HM000 (bovine); 953A260A1Y (human). 

Description. Domase alfa is a recombinam cnrymc having 
the same amino acid sequence and glycosylation pattem as 
human deoxyribonudease I.

Uses and Administration
Doraase alfa acts as a mucolytic by hydrolysing DNA that 
has accumulated in sputum hom decaying neutrophils. Ít is 
used as a nebulised solution in patíents vvith cystìc ribrosis 
(below); in the UK its indication is limited to patients vvith a 
íorced vital capatíty (FVC) greater than 40% of prediaed 
value and to patientỉ over 5 years of age. but in the USA it 
may also be given for advanced disease (FVC less than 40%) 
and to younger children. The usual dose is 2500units 
(2.5 mg) of domase alfa given once daily Via a jet nebuliser. 
This dose may be given twlce daily to patients over 21 years 
of age.

Bovine deoxyríbonudease has been used similarly. It has 
also been used topically, often with Sbrinolysin. as a 
debriding agent for iníỉammatory and infected lesions. 
Bovine deoxyribonudease has also been gìven by injection.

Administration in children. Although in some countries 
domase alỉa iỉ not recommended for use in children 
under 5 years oỉ age (for details of doses. see Uses and 
Administration, above), a study1 to assess the delivery of 
domase alía to the lungs oí đúldren with cystic ĩibrosiỉ 
aged between 3 months and 5 years, showed that the 
amounts present in the lovver airvvays were comparable to 
those in older children. It also appeared to be saỉe in these 
younger patients đuring the 2 -week study perìod.

1. Wagener JS. tí aL Aerosoỉ ddivcry and saíety of recombinam human 
deoxyxỉbonudease ỉn young chUdren with cystíc ũbrosỉs: a broncho- 
scopic study. J Pediatr 1998; 133: 486-91.

Asthma. There are reports oỉ the use oí domase alỉa to 
liqueỉy mucus plugs and relỉeve an attack of acute se ve re 
asthma (p. 1195.2) in children.1' 3 Hovvever, a randomised 
conưolled study4 ỉound that adding a single dose of nebu- 
lised domase alỉa to Standard emergency ơeatment has no 
beneSts in chiỉdren wlth moderate to severe acute asthma.

1. GreaDy p. Human recombỉnant DNase for mucus pỉuggíng ỉn status 
astbmatỉcus. Lam tí 1995; 346:1423-4.

2. Pateỉ A. tí  ai. Intratracheaỉ recombinam human deoxyrỉbonudease in 
acute life-thre*teninj asthma reíractory to conventíonal creaunem. Br J  
Anaath 2000; 84: 505-7.

3. Dumard A, tí aỉ. Resolutíoo of reucus plugging and atelectasis aỉter 
ỉnoaữacbeal rhDNase therapy ỉn a roechanically vesdlated child wỉth 
rcừactory ỉtatus asthmatỉcus. Crit Can Mtd 2000; 28: 560-2.

4. Boogaard R. tí aL Recombỉnant hum an deoxyribooudease for the 
treaõnent of acute ạghma in chỉỉdren. Thorax 2008; 63: 141-6.

Chrorâc obstrudivB pubnonary disease. A large phase m  
study in patients hospitalised for acute exacerbations of 
chronic bronchitiỉ (p. 1199.1) vvas halted prematurely 
because of a non-sĩgnificant ưend to increased mortality 
in patỉents given domase alía. 1

1. Hudson Xỉ. Doroase in ưeatment oỉ chronic bronchitis. A m  
Pharmaatktr 1996; 30: 674-5.

Cyslic fìbrosis. There is good evidence that inhalation 
therapy with domase alỉa can produce modest but useỉul 
improvement in lung functỉon in some patientỉ vvith cystic 
hbrosls (p. 177.2). Most studies have concenơated on 
patients with mild or moderate dỉsease (íorced vital capa- 
d ty  at least 40% of the predicteđ value) in whom FEVj 
and ỉorced vital capadty have shown improvements gen- 
erally of the order of 5 to 10%,1‘ỉ and in whom more pro- 
longẽd therapy (24 weeks) has been shovvn to reduce the 
risk oỉ exacerbatíons of respiratory iníections, and hence 
the need for intravenous antíbacterial therapy.3 There iỉ 
aỉso evidence that beneữt may occur in patients with 
more severe disease.4 A systematic revievv5 of studies con- 
duded that there is evidence to show that domase alía 
therapy over a 1 -month period is associated with 
improved lung íunctìon. Purthermore, a randomised, mul- 
ticentre, pỉacebo-controlled study4 in children shovved that

domase alỉa maintained lung hinction and reduced the 
risk oỉ exacerbadons over a period of 96 vveeks. Hovvever, 
only a minority oi patients, perhaps about one-third.7 ben- 
efit from the drug, and at present there is no way of iden- 
tiỉying those who will respond other than by a therapeutic 
ữial.M

Given the high cost of therapy, which is not entirely 
recouped by savings in acute care, there has been some 
controversy about the approptỉate use of domase alía:10' 1’ it 
seems to be generaUy felt that it should be reserved íor 
spedalist use in cystic hbrosis clinics, but that patients 
should not be denied a trial where appropriate. Most 
responders vvith mild to moderate impairment oỉ lung 
íunctìon wìll show improvements vvithin 2 vveeks, although 
in more severely aheaed patients a 6 -week trial is 
advocated.8 A revievv oỉ the use of domase alfa in cystic 
Sbrosis conduded that dosing on ahemate days vvould be as 
eKective as daily dosing. and vvould reduce costs and 
treatment time. 14

1. Ramsey BW, tí ai. HíRcacy and saíety o( short-term admỉnistnition oí 
aerosolỉaed recombinant humao deoxyrỉbonudease in paiienu with 
cysúc Rbrosỉs. Am Rcv Respir Dừ 1993; 148: 145-51.

2. Ranasinha c tí ai. Eííìcacy and safeiy oí shon-ienn adminỉstraỉion oí 
aerosoiỉsed recombỉnant human DKase I in adulis with stable stage 
cysiic nbrosis. Lanetí 1993: 342: 199-202.

3. Fuchs H. tí ai. Eíỉect of aerosoliĩcd recoinbinam human DNase (»1 
exacerbatỉons ữf respiraiory sympioms and on pulmonary íunoion ỉn 
paiiems vriih cystỉc íĩbrosỉs. N E njỉ J Međ 1994; 33Ỉ: 637-42.

4. McCoy K, tí ai. Eíĩects oí 12*week administratỉon of domase al(a in 
parienu wỉih advanced cysiic&brosis lungdisease. Chat 1996; 110:889- 
95.

5. Jones AP. VVallis c. Domase alpha íor cystic Qbrosis. Avaỉiabie in The 
Cochrane Database oỉ Sysiematic Revỉews; Issue 3. Chicbestcn John 
Wiley; 2010 {accessed 17/05/10).

6. Quan JM, tí ai. A rwo-year randomizcđ. pỉacebo-conưolled tría! o( 
domase aỉía ln young patìems with cysiic Sbrosis wỉù\ mild lung 
ỉuncõon abnormalities. J P tắùtr 2001; 139: 813-20.

7. Davis PB. Evolutỉon of therapy for cystic Rbrosiỉ. N Engl J Med 1994; 331: 
672-3

8. Conway SP, Lỉulewood JM. rhOKase In cysric Rbrosis. Br J  Hosp Med 
1997; 57: 371-2.

9. Ledson MJ, tí ai. Targetỉng of domase alpha therapy ỉn adult cysũc 
Abrosis. J R Soc Sừd 1998; 91: 3604.

10. Anonymous. Domase alía for cystỉc Rbrosis. DntỊ Ther Bull 1995; 33:15-
16.

11. spencer D. W eỉỉer p. Domase-aỉía íor cyíiic /ỉbrosỉs. Lartctí 1995; 345: 
1307.

12. Bush A, tía ỉ. Domase alía íor cystỉc ilbrosis. BMJ 1995; 310: 1533.
13. Robert G. tí ai. Do ma se alta íor cystic Rbrosis. BMJ 1995; 311: 813.
14. Suri R. The use of hutnan deoxyrỉbonudease (rhDNase) in the 

management of cystic nbTOSis. BioDrugs 2005; 19: ỉ 35-44.

Adverse Effects and Precautions
Common adverse eỉỉects with domase alía aerosol indude 
pharyngitis, hoarseness oi the voice. and chest pain. 
Occasionally laryngins, conjunctivitis, and skin rashes and 
urticaria have been reported. There may be a transient 
dedine in puỉmonary íunction on beginning therapy vvith 
domase alía.

Porphyría. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Cenưe Sweden, dassiSes domase alfa as not 
porphyrinogenic it may be used as a drug of first choice 
and no precautions are needed..1

1. The Dmg Daubase ỉor Acuie Porpbyrta. Avaũable an hnp://www. 
dnigs-porphyria.org (accessed 19/10/11)

Preparatíons
rroprietnry Preparations (detaũỉ are given in Volume B)

Singla ingredient Preparations. Arg.: Pulmoryme; Atistral.: Pul- 
mozyme; Austria: Pulmozyme; BelgPulmozyme; Braz.'. Pul- 
mozýme; CaruuL: Pulmozỹme; Chõe. Viscozyine; Cz.: Pulmo- 
zyme; Demtt.: Puimoryme; Pin.: Pulmoryme; Fr.: Pulmozyme; 
óer.: Pulmoiyme; Gr.: Pulmozyme; Hung.: Pulmoiyme; /ri: 
Pulmoryme; Israel: Pulmozyme; IiaL: Pulmozyme; Jptr. Pulmo- 
zyme; Mex.: DNSM; Pulmozyme; Neth.: Puĩmozyme; Nonv.: 
Pulmoryme; NZ: Pulmozyme; PoL: PuUnozyme; PorL: Pulmo- 
zyme; Rus.: Pulmozyme (nynunxiHM); S-Afr.: Puimozyme; 
Spatn: Pulmozyme; Swed.: Pulmozyme; Switz.: Pulmozyme; 
Turk.: Pulmoryme; UK: Pulmozỹme; Ukr.: Pulmozyme 
(IIyjikM03HM); USA: Pulmozyme.

Mubt-ingreeCent Preparations. Arg. : ŨorBbrase; Austria: Fibro- 
Un; Braz.: Cauterex; Pibrabene; Hbrase; Hbrinase c/Cloraníe- 
nicol; Gino Cauterex; Gino Hbrase; Otìle: Elase: Cz.: Rbrolant; 
Fr.: Elase; Hung.: Fibrolan; Maiaysùr. Elase; Mex.: Hbrase SA; 
Pibiase; Ridasa; PoL: Fibrolan; Switz.: Pibrolan.

Dropropiàne (BAN, riNNỊ
Dropropitsiini; Dropropian: Dropropiana; Droproplánum; 
UCB-1967; /JponponM3MH. . * - . . ■
3-(4-Phenyiptperazin-1-y0propane-U-diol. 
C13HjoN2Oj=Ì363 
C4S —  17692-31-8. ,
ATC — R05DB19.
ATC Vet — QR05DB19. 
um — U0K8VVHL37U.

Levodropropủđne (BAN, riNNi
DF-526; Levdropropiãnẹ; Levodropropitsiini; Levodrppropi- 
ãn; Levodropropizina; Levodropropiánas; Lévodropropiáne; 
Levodropropiánum; /leBOflponponM3MH.
The (-)-(SHsomer of drõpropiáne.
C13HjoN2Oj=236.3 !
Óis — 99291-25-5. .
ATC — R05DB27.
ATC Vet — QR0SD827. 
um — 3031P6T4G3.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Levodropropizine). A vvhite or almost vvhite 
powder. Slightly soluble in water and in alcohol; ừeely 
soluble in dilute acetic acid and in methyl alcohol. A 2.5% 
solution in water has a pH of 9.2 to 10.2. Protect from light.

Prọfi'/e
Dropropiáne is a cough suppressant reponcd to have a 
peripheral action in non*productive cough (p. 1651.2). ĩt is 
given orally usually in a dose of 30 mg three or four times 
daily. LevodropropiTine. the (-MS)-isomer o( dropropizine, 
is daimed to produce fewer CNS eíleas and is used similarly 
in an oral dose of 60 mg up to three times daily. 
Reíerences.

I. Catena E. Daííonchio L Bííicacy and mlcrửbiHỉy oí levodropropizinc in 
adult patiems vvith non-produaive cough. companson vvith dexưo- 
methorphan. Pulm Pharmacol Ther 1997; 10: 89-96.

Preparatíons
Proprietary Preparatíons (details are gíven in Volume B)
Single-ingretlíent Preporotions. Arg.: Perlatos; Belg.: Caubex; 
Levotuss; Braz.: Antux: Atossion: Ecos: Eritos; Flextoss; Neo- 
toss: Percol; Tussiílex D; Vibral; Vibrazin: Zyplo; Chìlr. Bron- 
card; Broncatox; China: JiShu (&ĩf); Kao Fu Ting (% ^4t); Ke 
Chang (ÕJtt); Ke Li Yu (õĩiBứí); Run Hui (ịfiỉC); Shu Chang 
(ÍTtt); Zuo Pai Xỉn Cĩ.: Ditustat; Levopront; Ger.:
Larylin Husten-StiUen Quimbo; Gr.: Dropavix: Levotuss; Hong 
Kong: Bronab Hung.: Levopronc ĩndon.: Levopront; /ta/.: 
Actiribex; Danka; Domutussina; Levotuss; Salvituss; Tau-Tux; 
Mex.: Kastovin; Levocot; Trolerit; Velatuss: Zyplo; Neth.: Levo- 
ru5S: Philipp.: Levopronc Pol.: Levopront; PorL: Catabina: 
Levotuss: Rus.: Levopront (/leBonpoHT); Spain: Levotuss; Tau- 
toss; Thai.: Bronal; Ivorin; Levopront; Turk.: Lavenil: Levo- 
pront; Pulmorest; Veneỉ.: Antux: Levopront.
Mubi-ingredienl Preparations. Braz.: Notuss; ItaL: Aairibexen; 
Elisứ Teipina; Guaiacaldum Complex: Tiocalmina; Tussamag 
Complex; Mex.: Dizolvin-Flux.

Elecampane
Ala; Alant; Aunée; Énula; Ếnula campana; Helenio; Inula; ínula;
XleBACnn BbiCOKníi.
CAS —  97676-35-2 (elecampane oil).
um  — 3VD070DG5G ílnula heleniumj; ệ55SMD6DA8 (lnula
helenium roor); VN35VNSOOO (Inula helenium root oil).

Pharmacopoeias. In Chín, (vvhich also indudes various 
other spedes of Inula) and Fr.

ProỊỊỊe
Elecampane is the root of ỉmtla helenium (Compositae). It 
has been used in herbal preparaáons ỉor the treatment of 
cough for its supposed expeaorant and cough suppressant 
properties. It is also used as a Qavouring in foods and 
alcoholic beveiages.

Elecampane contains sesquỉteipene ỉaaones induding 
alantolactone (alant camphor elecampane camphon inula 
camphor helenin), vvhich vvas íormerly used in the 
Deatment of worm iníections, and has aỉso been an 
ingredient of some cough preparations.

Elecampane oil has been used in aromatherapy.

Preparations
Proprietary Preparotions (deuils are given in Volume B)
MullHngredient Preparotiora. AustraL: HRF: ResCo; Austria: 
Biust- und Hustentee St Severin; Klosteiírau Melissengeisc 
Pervivo; CanatL: Herbal Cough Syrupt; Honey Blend Herbal 
Cough Syrup; Cz.: Klosterírau Melisana; Spedes Cholagogae 
Planuỷ; Fr.: MediQor Digestive No 3; Ger.: Klosterírau Melis- 
sengeist; Hung.: AntipoU; Bittnei; Klosterírau Melisana; PoL: 
Pectosol: Pervivo; Rtts.: Original Grosser Bitmer Balsam (Opnm- 
huuiuB EoauuoR Eam.ĩiM Eirrniepa); Sodecor (Coaexop); SlA/r.: 
Wonderkroonessens; Switz.: Hederix; Padmed Laxan; UK: Cat- 
arrh-eeze; Cough Soother Herbal Syrup: Cough-eeze; Hore- 
hound and Aniseed Cough Mixture; Horehound Plus Cough 
Syrap; Vegetable Cough Removen Ukr.: Pedolvan Phyto (IleK-
TOABaH <t>HTO).
Homoeopathk Preparations. Ger.: Drosera-Weliplexf; Neth.: 
Drosinula.

AU cross-reíerences reíer to entries in Volume A
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Ephedra 0
tìedrak Má-tìuang; 3<t>efl‘pă,xBÓiueBafl [Ephédra equisetina)r 
XbomhMk.
UNH — 2̂E3 1 ONF9M5 (Ephedra intermedia stem); 55L3XL037E 

:ẠEpKedra sinicà stem).

Pharmacopoeias. In Chin., Eur., (see p. vu)
Ger., and jpn.
Oàn. also ỉndudes the roots of Ephcđra sinica or E. intermedia. 
Ph. Eur. 8 : (Ephedra Herb); Ephedrae Herba. The dried 
herbaceous stem of Epkedra sinica, E. mtermedia, or E. 
tquứetina. It contains a mlnimum oí 1 % oỉ ephedrine.

Proíile
Ephedra consists of the dried young branches of Ephẹdra 
ànica, E. equùetína, and E. gerardiana (induding E. 
nebrodensừ) (Ephedraceae), containing not less than 
1.25% of alkaloids, caỉculated as ephedrine.

The action of ephedra is due to the presence of ephediine 
(belovv) and pseudoephedrine (p. 1676.1). It has been used 
chieũy as a source of these alkaloids. The FDA States that 
ephedia-contaỉning dietary supplements are unsaíe and the 
sale of these Products is banned in the USA. Other countries 
have also banned the sale bf ephedra-containing dietary 
supplements. ?

For reíererice to the adverse effects of herbal Products 
containing ephedra, see Abuse, under Ephedrine, p. 1664.1.

Preparations
Praprietary Preporations (details are given in Volume B)

Single-ingre(fient Preparotions. CanaíL: Formula S/Ef;
Sinueaze+. \

Mubi-tngredìent Preparations. Ger.: Ceíadrint; Hottg Keng-. Ses- 
sotortet; Jpn: Boỉutsushosan; Colgen Maoto; Eppikajutsuto; 
Gokoto; Goshakusan; Kakkonto; Kakkontokasenkyushin'ũ 
Makyokansekỉto; Makyoyokukanto; Maobushisaishinto; 
Maoto; shimpito; Shoseiryuto; Yokuininto.

Homoeopathic Preparations. Fr.: Santaherba; Rus.: Sambucus- 
Plus (CaMốyiyc-nnioc).

EphedrineaAN®
Efedriini; Efèdrih; Efedrina; Efedrínas; Epheclnha;. (-)-Ephe- 
drinẹ; Éphédrine; Ephedrinum; 3ộeflpHH.
(1 fl,25)-2-Methylamino-l -phenylpropaivl -ol. •
Cr^sN C M es^ • . . . . .
CAS —  299-42-3 (anhydroùs ephedrine); 50906-05-3 (ephe- 
drine hemihydrate):
ATC — C0ỈCA26; R01M03; R01AB0S; S01FB02.
ATC Vet — QG048X90; QR01AA03; QR01A80S; QR03CA02; 
0501FB02. r ■'
UNII — GN83CỊ3ỈXS.

Description. Ephedrine is an alkaloid obtained bom 
spedes of Ephedra, or prepared synthetically. It may exist in 
a hemihydrate form or as the anhydrous substance.
Street names. The following terms have been used as 'Street 
names' (see p. vii) or slang names for varìous íorms oỉ 
ephedrine:

TruckeTs Speed.
Pharmacopoeias. In Eur. (see p. vii), ỉnt., and us. which 
have spedQcations. in either the same monograph or in 
scparate monographs, for the anhydrous form and for the 
hemihydrate.
Ph. Eur. 8 : (Ephedrine, Anhydrous). A white or almost 
vvhite, crystalline povvder or colourless crystals. Soluble in 
waten very soluble in alcohol. It melts at about 36 degrees. 
Protea bom light.
Ph. Eur. 8 : (Ephedrine Hemihydrate; Ephedrine BP 2014). 
A white or almost white, crystalline powder or colourless 
crystals. Soluble in vvaten very soluble in alcohol. It melts at 
about 42 degrees, determined vvithout prevỉous drying. 
Protect bom light.
USP 36: (Ephedrine). It is anhydrous or contains not more 
than one-half molecule oí water of hydration. It is an 
unctuous, practically colourless solid or white crystals or 
granules. It gradually decomposes on exposure to light. M.p. 
betvveen 33 degrees and 40 degrees, the variability being the 
result oỉ diỉlerences in the moisture content, anhydrous 
ephedrine having a lovver melting-point than the 
hemihydrate. Soỉuble 1 in 20 of water and 1 in 0.2 of 
alcohol; soluble in chỉoroíorm and in ethen moderately and 
slowly soluble in liquid paraỉhn, the solutíon becoming 
turbid if the ephedrine contains more than about 1 % of 
vvater. Its Solutions are aỉkaline to litmus. Store in airtíght 
containers at a temperature not exceeding 8 degrees. Protea 
hom light

Ephẹdrine Hydrochloride IBANM1 ®
EfedriinĩhydroỉdQridiEíedrin Hidrpklộrũr; Eíedrìn hỳdro- 
chlorid; Etedrina, hidrociorúrQ de;" Efedrin-hidroklorid; 
Efedrinhydroklorid; EPedrino hidrochloridas; Eíedryny chlor- 
ovvodorek; Ephếdrinẩe .Hýcíroọhtòndùm; Éphédrine. chlòr- 
.hydrate d'; Ephedrine Ch|orÌde;-‘Ệphedrinhydrochloridr 
Ephedrini Hydrochloridum; Ephedrinium Chloratum; /- 
Ephedrinum Hydrochloricum; 3<|)eflpMHa rnflpoxropnfl. 
C,oH,5NO.Ha=2qi.7 - -
CAS — 50-98-6: ~
ATC — C01CA26Í R01AA03; R01AB05; S0ÌFBÓ2.
ATC Vet — QRỌ1AA03; QR01AB05; QR03CA02; QS01FB02.
UNII —  NU6390P1L

Pharmacopoeias. In Oán., Eut. (see p. vii), Int., Jpn, us, and 
V ĩet.

Ph. Eur. 8 : (Ephedrine Hydrochloride). A white or almost 
vvhite, crystalline powder or colouriess crystals. Freely 
soluble in waten soluble in alcohol. It melts at about 219 
degrees. Protect from light.
USP 36: (Ephedrine Hydrochloride). Fine, vvhite, odourless 
crystals or povvder. Soluble 1 in 3 of water and 1 in 14 of 
alcohol; insoluble in ether. Protect from light.

Ephedrine Sulfate ỊBANMI <8>
Efedrina, sulíato de; Ephedrine Sulphaté; 3ộe,qpnHaCy/ib(ị)aT. 
(CI0H,̂ 0)^2504=428.5 ■ '
015 —  134-72-5.
ATC— C01CA26; RÒ1AA03; R01AB05; S01FB02.
ATC Vet — QR01AA03; QR01AB05; QR03CẠ02; QS01FB02.
UNII —  U6X61U5ZEG. . : .

Pharmacopoeias. In Int. and us.
USP 36: (Ephedrine Sulíate). Fine, white, odourless crystals 
or povvder. It darkens on exposure to light Soluble 1 in 1.3 
of vvater and I in 90 of alcohol. Protect from light

Racephedrine Hydrochloríde
ỊBANM, USAN, ríNNMI ế>
d/-EphedrineHydrochlonde;d/-EphedriniùmChloride;. 
Efedriinihydrotdondi,' raseeminen; Eíeđrinhydrokldrĩd, racé- 
misk;: Eíedrino (raceminio) hidròchloridas; Éphédrine 
(chlorhydratẽ d7 racémique; Ephedrini racemici hydrochlor- 
idum; Hidroeloruro de raceíedrinà; Ạácém efedrin- 
hidroklorid; Racemic Ephedrine Hydrochlòridé; Racéphé- 
drinè, Qilorhydrate de; Rạcephedririi Hydrodiỉoridtìrn; 
Paqe<ị)eapMHa ÍMflpo)ơiopnfl. 7 
(±)-2-Methylamino-1 -phénylpropan-l^ol hydrochloride. 
C10H,sNO,HCI=201.7
G45 —  90-81-3 (racephedrme); 134-71-4 (racephedrine 
hydrodiloride).
Úm —  43SK4LA07D.

Pharmacopoeias. In Eur.
Ph. Eur. 8 : (Ephedrine Hydrochỉoride, Racemic Racephe- 
drine Hydrochloride BP 2014). A white or almost white, 
crystalline povvder or colourless crystals. Freely soluble in 
waten soluble in alcohol; practically insoluble in ether. It 
melts at about 188 degrees. Protect from light.

Uses and Administration
Ephedrine is a sympathomimetic (p. 1507.3) vvith direct and 
indirect eữects on adrenergic receptors. It has alpha- and 
beta-adrenergic activity and has pronounced stimulating 
eíỉects on the CNS. It has a morẽ prolonged though less 
potent action than adrenaline. In therapeutic doses it raises 
the blood pressure by increasing cardiac output and also by 
indudng peripheral vasoconstriction. Tachycardia may 
occur but is less ửequent than vvith adrenaline. Ephedrine 
also causes bronchodilatation, reduces intestinal tone and 
motility, relỉtxes the bladder wall while contracting the 
sphincter musde but relaxes the detrusor musde of the 
bladder and usually reduces the activity of the uterus. It has 
a stimulant action on the respiratory centre. It dilates the 
pupil but does not aữect the light reílexes. Aỉter ephedrine 
has been used for a short while, tachyphy laxis may develop.

Ephedrine salts are used, either alone or in combination 
preparations, in the symptomatic relieí of nasal congestìon 
(p. 1652.1). They may be given orally, or topically as nasal 
drops or sprays. Ephedrine salts have sometỉmes been used 
in motion sickness in combũiatíon preparatíons with 
hyosdne or an antihistamine and have been tried for 
põstopeiatìve nausea and vomiting (p. 1811.3).

Ephedrine salts have been given parenterally to combat a 
fall in blood pressure during spinal or epidural anaesthesia 
(below). Ephedrine is of little value in hypotensive crises 
produced by shock, drculatory collapse, or haemorrhage. It 
is no longer generally advocated for orthostatic hypo- 
tension.

Ephedrine salts have been used as bronchodỉlators, but 
the more bẹta2-selective sympathomimetics, su ch as 
salbutamol, are now preíerred. • .

Other uses oí ephedrine salts indude diabetìc neuro- 
pathic oedema, in which they may provide marked relieí. 
They have also been used in micturition disorders.

Nasal drops or sprays usually containing ephednne 0.5 or 
1 % are used in the tteatment oỉ nasal congestìon. 
Ephedrine salts have also been given by oraỉ inhalatíon.

To reverse hypotension induced by spinal or epidural 
anaesthesia, a solutìon containing ephedrine hydrochloride 
3 mg/ml ìs given by sIow intravenous injection in doses of 3 
to 6 mg (or at most 9 mg) repeated every 3 to 4 minutes as 
requừed; the maximum total dose is 30 mg. Ephedrine salts 
have also been given by intramuscular or subcutaneous 
inịection.

The BNF suggests an oral dose of 30 to 60 mg of 
ephedrine hydrochloride three dmes daily in the treatment 
oĩ dlabedc neuropathic oedema.

Several other salts of ephedrine have been given 
induding the camsilate. the levulinate, the tannate, and the 
thiocyanate. Racephedrine hydrochloride has also been 
used.

For doses in children, see below.

Adminisiration in children. Over-the-counter cough and 
cold preparatìons contaỉning sympathomimetic deconges- 
tants (induding epheđrine) should be used with cautíon 
in children and generally avoided in young children, íor 
details see p. 1651.2. The BNFC suggests that ephedrine 
nasal drops may be used in children aged 6 years and over 
for the short-tẽrm ưeatment oí severe nasal congestíon 
that has not responded to sodium chloride nasal drops or 
inhalation of wann moist aừ. Nasal drops contaming 
ephedrúie hydrochloride 0.5% may be instilled into each 
nosnil up to 3 or 4 times daily for a maximum oỉ 5 days 
in children aged 6 to 12 years or 7 days in those over 12 
years.

Ephedrine is rarely needed in children for reversal of 
hypotension induced by spinal or epidural anaesthesia, 
but ư itis  used the BNFC suggests the foUowing doses oỉ a 
solution containỉng ephedrìnế hydrochloride 3mg/mL, 
given by slow intravenous hỹection Via a Central line:
• 1 to 12 years: 500 to 750 micrograms/kg or 17 to 

25 mg/m2 every 3 to 4 minutes according to response up 
to a maxữnum total dose of 30 mg

• 12 to 18 years: 3 to 7.5 mg (maxúnum 9mg) repeated 
every 3 to 4 minutes accordỉng to response up to a 
maximum total dose of 30 mg

CongenHal myasthenia. Ephedrine has been shown to be 
oỉ beneht in certain types oỉ congenital myasthenia 
(p. 685.1).

Midurition disorders. Ephedrine saỉts have been used in 
noctumal enuresis, although other treatments are usualỉy 
preferred, and have been tried in patients with sưess 
incontinence but the value of such ữeatment is not dear.

Spinal anaesthesìa. Parenteral sympathomimetícs such as 
ephedrine and phenylephrine have been advocated ỉor the 
correction of hypotension assodated with local anaes- 
thesia. The risk of hypotension with spinal or epidural 
block is greater than many other íorms of nerve block (see 
Adverse Eữects oi Central Block, p. 1978.1). Ephedrine 
has been used1-2 although not alvvaỹs successfullỹ5 lor the 
correction oí su ch hypotension. It has also been used pro- 
phylactìcally,4-5 although prophyỉactic use during labour 
has been assodated with fetal tachycardia, 5 and adequate 
hydration oí the patient beỉorehand is more important in 
minimising hypotension.

1. Hall PA. et al. spinal anaesưiesỉa for Caesarean scCTion: comparison of 
infusioas of phenylephrine and ephedrỉne. Br J Aỉiaesth 1994; 73:471-4.

2. Thomas DG, ei ai. Randomixed Irìal of boỉus phenylepbrine or epbedrỉne 
íor maỉntenance of aneriaỉ pressure during spinaỉ anaesthesỉa for 
Caesarean sectíon. Br J Anaesth 1996; 76: 61-5.

3. Critchley LAH, tí ai. Hypotensíon during subarachnoid anaesthesia: 
haemodynamỉc cữcas of ephedrine. B rJ Anaatk 1995; 74: 373-S.

4. Stcmlo J-E, tí al. Prophylactic im cphedrinc ỉn bupỉvacaỉne spỉnal 
anaeỉthesia BrJ Aruusth 1995; 74: 517-20.

5. Geary-Goldman ĩ. a  aL Prophylactỉc ephedrỉne and combined ỉplnal 
epỉdural: matemal blood prôsiưe and feuỉ heart rate patỉems. òbsttí 
óyrtaoí 2005; 106: 466-72.

Adverse Elỉects
As for Sympathomimetics, p. 1508.2. Ephedrine has both 
alpha- and beta-agonist eữects and its commonest advene 
eííects are tachycardia, anxiety, restlessness, and insomnia. 
Tremor, dry mouth, impaired drculadon to the extremities, 
hypertension, and cardiac arrhythmias may also occur.

Ephedrine may be used in labour to maintaỉn biood 
pressure during spínaỉ anaesthesia but can cause letal 
tachycardia.

Paranoid psychosis, delusions, and halludnations may 
also follow ephediine overdosage. Prolonged use has no 
cumulative efíect, but tolerance with dependence has been 
reported.

The Symbol ®  denotes a substance vvhose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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For a dỉscusãon oỉ the toxidty reported ỉrom the self- 
administration of ephedrine-containing dỉetary supple- 
ments or heibal stứnulants. see Abuse, below.

Precautions
As for Sympathomimetics, p. 1508.3. Ephediine should be 
given wỉth caie to patients with hyperthyroidism, diabetes 
mellitus, ischaemic heart disease, hypcrtension, renal 
impaỉrment, or angle-dosure glaucoma. In patients with 
prostatic enlargement, ephedrine may increase dUBcuIty 
with micturition.

Inỉtabilỉty and dỉsturbed sleep have been reported in 
breast-fed iníants.

Abusa. Although illidt use of ephediine is mainly in the 
manuíacture oỉ Street stũnulants such as metamíetamine 
(p. 2324.2), there is increasing evidence of the abuse of 
ephedrine preparations in some countries, 1 and the public 
health and sodal problems assodated vvith its abuse 
appear to be signiBcant, particulariy in certain Aírican 
countries. Ephedrine is also sold as a Street substitute for 
'Ecstasy' (Methylenedioxymethamletamine, p. 2325.2).

Adverse eHects reported vvith illidt ephedrine use 
indude cardiovascular toxidty2-5 and chest pain.4

There is conưoversy over the abuse liability of over-the- 
counter (OTC) stũnulants such as ephedrine:5 some studies 
have indicated that ephedrine is. overall a relatively weak 
reinỉorcer whereas others have suggested that the abuse 
potential may be high. Examinatìon of the characteristics of 
5 patíents who had been taking ephedrine-containing OTC 
preparatìons in hỉgh doses for periods ranging hom 8 
months to 2  years, emphasised the reinỉordng and, 
thereíore, addictive potential of ephedrine; similar observa- 
tions were made for 2  patients who had ingested 
phenylpropanolamine long term, combined vvith pseudo- 
ephedrine in one of these cases. The authors suggested tbat, 
for most people, OTC preparations containing weaker 
sympathomimetics will not be reiníordng at the 
recommended doses. Hovvever, these cases sưengthen the 
research ũndings that high-dose use oỉ an OTC stimulant 
increases its potency, and thus its eííects become more like 
amíetamine (p. 2316.1).

Toxidty has also been reported6-* hom the seU- 
administration of ephediine-contaỉning dietary supple- 
ments or herbal stứnulants. usually based on ephedra (ma- 
huang) and marketed for a variety oi purposes induding 
weight loss and as an altemative to illegal drugs of abuse. 
Not alỉ cases o{ ephedrine toxídty have arisen as a result of 
overt abuse but rather because of inadequate labelling of 
content and dosage instnictions on some unlicensed 
Products. A smaỉl study ỉound that combinations of herbal 
caữeme and ephedra alkaloids taken in recommended 
amounts resulted in plasma ephedrine concentrations that 
exceeded the usual therapeutic range. SigniBcant increases 
occuired in blood pressure and heart rate, and uníavourable 
effects on glucose and potassium homoeostasis were noted.’ 
The use oỉ ephedra-containing dietary supplementỉ is now 
banned in the USA and some other countries.

Ađverse effects hom ingestion oỉ ephedrine-containing 
OTC preparatỉons, induding herbal Products (usually in 
high doses and/or long teim) have induded coronary artery 
thrombosis, 10 myocardial iníarction, seizures,u psychotic 
reactions, 12 nephrolithiasis. 13’ 15 and myocarditis; 14 some 
íatalities have been reported. Prank dependence has been 
reported in ỉemaỉe weightlifters following long-term use oỉ 
high doses. 17

Por a report oỉ urinary calculỉ developing in a patient 
who had ingested a preparadon containing guailenesin and 
ephedrine, see Abuse, under Guaiíenesin. p. 1666.3. 

ỉ. WHO. Reoommendatíons from tbe Expert Commỉttee on Drug 
Dcpendence. WHO Drug ờ tfĩ99S; 12:227-9.

2. Corirtngi JGL Brown MA. Epbedrine abuse causing acuee myocardỉal 
ÌDỈMraiotL Meắ TA utí 1997; 1*7: 199-200.

3. Zahn KA. tí aL Cardiovascular ttnddty aíter ingesôon of 'berbal ecsucy" 
[àc]. J  Emtrg Med 1999; 17: 289-91.

4. lam rs LP, tí  ứ . Sympathomỉmetlc drug use ỉn adolescents presenứng co 
a peđỉatric cmerỹency department wtìh chest paỉn. J Toxicoỉ Oin Toxkol 
1998; 34: 321-8.

5. 1101167 JA, Watkỉns DD. Over-the-counier stímuUnts: abuse and 
addktton Mứỵo Oài Proc 1998; 73: 977-82.

6. Haũer CA, Benowỉa HL Adveise cardỉovascuỉar and Central nervous 
System events assodated wỉth dỉetary ỉuppỉemems amtainỉng ephedra 
aỉkaỉoids. N En$ỉ J  Med 2000; 343: 1833-8.

7. Deonehy GE, ữ  aL Dỉetary suppỉemem-reỉaied adverse events reponed 
to che Caỉỉỉòmỉa Poóon Contxol System. Am J Hcaith-Syst Pharm 200Ỉ; 
*2ỉ 1476-82.

8. Samenuk D, <r úL Advetse cardiovascular events temporaỉly assodated 
wỉth ma huang, an heibaỉ sơurce of ephedrine. Mayo Ctin Proc 2002; 77: 
12-16.

9. Haũer CA, tí  aL Shon-tenn meuboỉỉc and hemodynamic eSects 0ỉ  
epbedn and guarana mmhtnations. Qừt Pharmaal Tha- 2005; 77: 560- 
71.

10. Soỉa s, tí aL Coronary dỉssectỉon and thrombosíỉ aher tngestion oí 
ephedra. Am  JM td  2004; 116: 645-6.

11. Anonymous. Ađverse events assotíated ivith ephcdrine-coniaining 
Products—Texas, December 1993-Scptember 1995. JAMA 1996; X 7Ỉ 
1711-12.

12. Doyỉe H, Kargỉn M. Herhaỉ stímuỉant comaỉning ephedrine has also 
eaũsed psycbòsỉs. BMJ 1996; 313: 756.

13. Powefl T, ứ  úi. Ma-huang s&rikes agaỉn: ephediine nephroHthiads, Am J  
Kidney Dừ 1998; 32: 153-9.

14. Bỉau JJ. Ephedĩỉne nephroỉỉthỉasỉs assodated wỉỉh dưonỉc ephedrỉne 
abuse. J  Uroì (Bakimon) 1998; 160:825.

15. Hoữman N, tí aL Resohitiaa oí epheđtỉne Âones with (hssohitíon 
Oierapy. Urolosy 2003; 61: 1035.

16. Zaacks SM, tí tứ. Hypersensỉtỉvỉty myocardỉtỉs assodated wỉth ephedn 
use. J  Tbxxoỉ ơ in  Toxicol 1999; 37: 485-9.

17. Gmber AJ, Pope RG. Bphedxỉne abuse among 36 ỉemale wdghtỉỉíters. 
A m JAddkt 1998; 7ỉ 256-61.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Svveden. dassiAes ephedrine, when 
used as a bronchodỉlator, as possibly poiphyrinogenic it 
should be used only when no safer altemative is available 
and precaudons should be considered in vulnerable 
patients. 1

1. The Orug Database íor Acute Porphyria. Available at: hnp://www. 
dmgs-porphyria.org (accessed 19/10/1 i)

Interactions
As for Sympathomimetics, p. 1508.3. Ephedrine has direct 
and indirect actions and may cause a hypenensive crisis in 
patients receiving an MAOI (induding a RIMA); the 
possibility of such an interaaion aỉter intranasal use o( 
ephedrine should also be bome in mind. See also under 
Pheneliine (p. 445.1) and Modobemide (p. 438.1). Since 
ephedrine has both alpha- and beta-agonist properties it 
should be avoided or used vvith care in patients undergoing 
anaesthesia with cydopropane. halothane, or other volatile 
anaesthetics. An increased risk of arrhythmias may occur if 
given to patìents receiving cardiac glycosides, quinidine, or 
tricydic anúdepressants, and there is an increased risk of 
vasoconstrictor or pressor eííects in patients receiving ergot 
alkaloids or oxytodn. The rate oí metabolism of some other 
drugs is increased by ephedrine. For mention of the 
potential additive stímulant eííects seen vvith caffeine and 
ephedrine, see Sympathomimeúcs, under Caííeine, 
p. 1206.2. For the eỉfea of ephedrine on histamine given 
ẽxogenously, see p. 2525.3.

Pharmacokinetics
Ephedrine is readily and completely absorbed hom the 
gasưointestinal traa. It is excreted largely unchanged in the 
urine. with small amounts of metabolites produced by 
hepatic metabolism. Ephedrine has been variously reported 
to have a plasma halí-Uíe ranging hom 3 to 6 hours 
depending on urìnary pH: elimination is enhanced and halỉ- 
Uỉe accordingly shorter in add urine.
Reíerences.

ỉ. Wellỉng PG, tí ai. Urinary exaetỉon oỉ ephedrine in nun mthout pH 
control ỉữUowing o n ỉ adminỉscndon of three commercỉai epheđrỉne 
sulíate prepsranons. J Pharm Sá 1971; 60: 1629-34.

2. Sever PS, tí ai. The meubolỉsm oi (-)-ephedrine in man. Ẽur J ơin  
Pharmaaỉ 1975; 9: 193-8.

3. Pỉdcup ME. tí aL The pharraacokínetks o{ ephedrỉne aỉter oral dosage in 
asthmatỉcs receivỉng acute and chronic treatmenL Br J Oin Pharmacoỉ 
1976; 3: 123-34.

Preparotions
Preprietary Preporotions (details are given in Volume B)
Sngle-ingrediant Preporatiom. Arg.: Muchan; Belg.: Ephedron- 
guentỶ; Braz.: Uniỉedrine; ơtũc. Eíedrosant; Gr.: Neo Rhino- 
vit; Rhinolex; Hong Kong: Eỉmolt; Hung.: Epheiit; Indũr. 
Elipres; Mac.-. Tendrint; PoL: Elrinol: Port: Spineíe; Turk.: 
Rinitalmitt; UK: CAM; USA: Kondon's Nasal; Vcncỉ.: Colirio 
I r i s .

Mulbingrediant Preparahons. Arg.: Amiord Compuesto; Aqua 
Lent Colirio; Bideon Free; Bisolvon Compositum; Clarisoỉc 
ColirU; EíodiL' Exudrol’ Fadaios; Irix eiasìco; Kalopsìs Neoeío- 
diL- No-Tos Adultos; Quemicetina Nasal Compuesta; Sintebron; 
Usualix; Vislui' Austrúr. Coldargan; Famei cum Ephediint; 
Helopyrin; Novipect; Pilka Porte; Piniment; Spirbont; Wick 
Erkaltungs-Saít lur dìe Nachtt; Wick Erkaltungssirup fur die 
Nacht' Betg.: Argyrophedrine+; Endrine Doux; Endrine; Bna.: 
Bedaset; Franol; Inhalante Yattopan; Marax; Riniỉone; Tona- 
ton; Canad : Madame Peari's Cough Syrup; Rhỉno-Vacdnt; 
Qtũe: Broncodeinạ; PulmagoL' Chintc. Coíetol {&.■¥); Com-, 
pound Codeine (SLỹílậH); Fufang Dan An Pian (SíríiXM'); 
Libang Zhikelu (R S!±^B ); Cz.: Mukoseptonex E; Tussilent; 
Fũu: Codesan Comp; Sir. Epbedrin; Pr.: Caustinerl Arsenical; 
Devitasol Arsenicalt; Osmotot Otylob Rhinamide; Rhino-Sul- 
luryL' Transmert; Yranidd AnenicaL' Ger.: Wick Medinait fur 
die Nachc Gr.: Evex; Neo-Bronchoton-R; Otìt Sival-B; Toryl; 
Torylet; Hong Kong: Against Cought; Amitont; Anáhist EC 
Expeaorantt; Antipeat; Co-Epherinef; Coá-Fedra-Cf; 
Coiylt; DBC+; Decoíãm Cough; Dhasedyl; ÍEphecolt; Ephedyi- 
DMf; Ephedylt; Ephendylnt; Fendilt; Pendyk Fritussint: Mar- 
sedylt: Methor-Cot; Methorsedyb Metoplex; Neo-Tussin+; P.E. 
D-t: PEC; Pecolint; Phensedyn: Promethaúne Compound Linc- 
tust; Prosedylt; Sedralt; Sedylint; Uni-Ramine CE; Uni-Theo- 
dalf; Hung.: Coderetta N; Coderit N; Coldargant; Hemorid; 
Hemorid; Indừt: Alergín; Aỉmapax; Bronolax; Cadiphylate; 
Calona-E; Codoric Cohon SP; Cortasthma; Derìdp Plus; Elixữ 
Eỉelin; Endrine Mild; Endrine; Gocold; Jdfy; Kuíma; Marax: 
Mulitmix; Multũnix; Multimix; Osdoril; Indon.: Asmadex; 
Asmano; Asmasolon; Asthma Soho; Bronchitin; Cold Cap;

Eisylan; Kahir Ko£fex for Children; Mixadin; Neo Napadnt; 
Oskadryl; Pbenadex; Poncolin D; Poncolin; Prinasmat; Theo- 
chodil; Thymcal; Israet. Pertussol; Proaf+; To-Care; Tucare; Tus- 
sophedrine NF; Tussosedant; ItaL: Argotone Rino; Deltarinolo; 
Henamina; Pasta Arsenicale; Rinơvit; MalaysitE Asthma; Coí- 
nil-Nt; Dexcophan Cought; Dhaseđyl DM; Diprodin; Phensedyl 
Dry Cough; Mex.: Alíant; Broncoiedrina; Coderit; Jarabe de 
Capulint; Paliatil; PoL: Rubital Compositum; Syrop Prawo* 
slazowy Zlozony; Tussipect; Tussipect; Port: Anti-Asmaticot; 
Ipesandrinet; Mebocatuss Sedotusseỷ; Rus.: Brondũtussin 
(ẼpoHXHTyceH); Brondiodn (EpoHxounH); Broncholydn 
(EponxoaHTHB); Bronchoton (EpoHXOTOH); ỉnsanõvin 
(HacaaoBBB); Solutan (ConynH)t; Theophediinum-N 
(TeoộenpHH-H); S~Afr.: Brunacodt; Codeff; Coldeer Corbar; 
Coughcodt; Dequa-Co£fc Docsedt; Flusint; Genasmat; Grip- 
pont; Lenadne Forte; Linctodylt; Natrophylline. Compoundt; 
Oto-Phen Fortef; Phensedyb Repasmat; Sừiucon; Sinuend; 
Vicks Medinitet; Singapore: Alcough; Ancolin; Anti-phlegm; 
Beacons Cough; Brecolin; chlorsedyl; Cophadyl-E; Coughlax; 
Decoíam Cough; Dexcopban Cough Linctus PIus; Dhasedyl 
DM; Dhasedyl; Diprodin; Ephedyl DM; Ephedyl; Pico's Chil- 
dren's Cough; Pico's Cough; PO-V-SU; Polins Cough; Promedyl; 
Robinson Cough; Sedilix; Semerin; SP-Brom; Sunamine; 
Sunny Children Cough; Sunsedyl' Veelanz's Cough Symp; 
Vyling And-Cough MenthoL’ VVilliams Cough; Spain: Bisolvon 
Compositumt; Brota Rectal Balsamicot; Cilinafosal Dihidroes- 
treptomidnat; Cilinatosal Hidrocortisonat; Cilinaíosal Neomid- 
naf; Cilinaíosalt; FIudrenf; Hemoal; Kanatosal Prednìt; Kana- 
fosalf; Medinait; PazbronquiaI: Tabletas Quimpet; Vitavoxt; 
Voxíort; Swed.: Lepheton; Lergigan comp; Mollipect; Switz.: 
Demo Elixir pectoral Nf; Haemolant; Kemeolt; Pastilles pec- 
torales du Dr. Welti; Peaocalmine N; Sano Tuss; Sanotussin; 
Vicks Medinait; Turk.: Amibeksin; Artu; Brodil; Broksin; 
Defeks; Dorỉan; Eupnase; Fenasthma; Fenokodinf; Hemoral- 
gine; Latusinị; Neo Sedeks; Ncoíedrin; Pedrin; Pektodint; Peni- 
kinf; Pereks; Radycodia- Radyokodin; Sultarhin; UAE: 
Codaphed Plus: Codaphed; UK: Do-Do ChestEze; Dolvan; 
Haymine: Noradran; Paranorm; Ukr.: Bronchobru
(E p o H x o ỗ p m ); Broncholyún (EpoHxoaHTHu); USA: Broncholatet; 
Bronkaid Dual Acúont; Bronkotuss Expeclorant; Hydrophed; 
KIE; Marax; Pazo; Primatene; Quadrinat' Quelidrine; Renta- 
mine Pediatric Rynatusst; Tedrigen; Theodrine; Theomax DF; 
Tri-Tannate Plus Pediatric Tuss-Tan; Veneĩ.: Amodion; Pi- 
Fediin; Pidrol; Tabonuco.

Homoeopathic Preporations. Chùc. Ikoplex No 3.

pharmacopoeial Preparations
BP 2014: Ephedrine Elixin Ephedrine Hydrochloride Tablets; 
Ephedrine Injection: Ephedríne Nasal Drops:
USP 36: Ephedrine Sulỉate Capsules; Ephedrìne SuUate 
Injection; Ephedrine Sulíate Nasal Solution; Ephedrine Sulíate 
Syrup; Theophylline. Ephedrine Hydrochloride, and Phenobar- 
bital Tablets.

Epraxinone Hyđrochloride irtNNMi 
CE-746; Eprazinona, hidrodoruro de; Ểpraánone, Chlorhy- 
drate d'; Epraánoni Hydrochloridum; Hidrocloruro de 
eprazinona; 3npa3MHOHa rnflpoxnopnfl.
3-[4-((3-Ethoxyphenethyl)piperazin-l-y|]-2-methylpropio- 
phenone dihydrochlorìde.
C24H32NA.2Ha=453.4
CAS —  ì0402-90- ì (epraánone);. 10402-53-6 (eprũÉnone 
hydrochlorìde).
ATC — R05CB04.
ATC Vet —  QR0SCB04.
UNII — 394X1L8I9Y.

ProMe
Epraánone hydrochlotide has been variously described as 
having mucolytic or expeaorant properties as weD as a 
direct relaxant action on bronchial smooth musde. It is uscd 
for cough (p. 1651.2) and is given in oral doses oi 50 to 
lOOmg three times daily. It has also be en given rectally.

Effeds on the skin. Skin erupúons have been assodated 
with the oral use of eprazinone.1J

1. Paber M, «r al. Epnzinonexamhem mít subkomesỉer Pustelbtklung. 
Hautant 1984; 35: 200-3.

2. Tanabe K. t í  a i Non-pigmemed foted đrug eniptíon ỉnduced by 
epraánone hydrochỉoriđe. Dtrmatol Ontìnt J  2005; 11:25.

Overdosage. Symptoms in two 2 2 -month-old children 
who received an overdose of 800 mg oí eprazinone 
induded somnolence, ataxia, and seizures.'

ỉ . Meiỉgot p, a  a l Les convuỉỉkms avec troỉs amitusáỉs dérỉvés substìtutés 
de la pipérazỉne: {xỉpéprol épraônone, éproxinoỉ). A m  Pediatr (Pữrisị 
1985; 3 Ỉ  504-11.

Preparatíons
Propriakuỵ Preporotioro (details are given in Volume B)

Singie-ingredient Preparotions. Belg.: Isilungt; Fr.: Mudtux; 
Jpìr. Resplen.

All cross-reíerences reíer to entries in Volume A



Eprazinone Hydfochloride/Fominoben Hydrochloride 1665

Eprozinol Hydrochloride iriNNM)
Éproánol, Chlorhydrate d’; Ẽproànoli Hydrochloridum; 
Hidrodoruro de eẹroánol; 3 npp3MH0 na rnflpoxnopMfl.
3-L4'(P-Methoxyptíeriethyl)piperazin-1-yi]-1-phenýlpropan-
l-ol dihydrochlóride. ■'.,*• .,
C22HjoNA,2Ha=427.4
CAS —  32665-36-4 (eprazinol). • > ! >
ATC— R03DX02 
ATC Vet —  QR03DX02. 
um —  X9AMI360PI.

Proĩile
Eprozinol hydrochloride has been given orally for its 
mucolytie or expeaorant propertìes. ■

Adverse effeds. Convulsions and coma were reported in 
a 19-year-old patíent after taking eproãnol. 1 

1. Merìgot p, eí ai. Les convulãons avcc troỉs antícussiỉs dérivés substítués 
de la pipénutíne: (tipéprol, éprazinone. éproóno]). Amt Pedìatr (Paris) 
1985;32: 504-11.

Preparations
Proprietary toparcrtions (detaiỉsạre given ỉn Voiume B) 
Sngle-ingredient Preparolioni. pr.: Eupneront-

E r d o s t e ỉ n e  {BAN, íiN N Ị

ỊẸrdosĩenni; Ẹrdõstẹin; Erdostêína; Erdostéine; Érdosteinum; 
3pAOCTenH. . '

■(±H{{pFetrahydro-2 pxo-3-ttỊỊenyl)cafbamoyl]methyl}thio) 
aceticaớd.
C8H„N04S2=2493 v 
CÃS —  84611-23-4.
ATC — R05C8Ỉ5.
A ĩc Vet — QR05CBỈ 5. 
um — 76M53EKA

Uses and Administatìon
Erdosteine is a mucolytic that is used in the treatment of 
disorders of the respiratory tract charaaerised by prodactive 
cough (p. 1651.2). ĩt is given in usual oral doses oỉ 300mg 
twice daily for a maxixnum of 1 0  days.

Doses may have to be reduced ŨJ hepatic impainnent 
(see belovv).

Administrotion in hepcrtic and rencl impairment. Expo- 
sure to erdosteine is increased in patients with hepaúc 
impaừment. UK licensed product iníormarion States that 
no increase in adverse eHects has been seen in patients 
vvith mild hepatic impairment, but restricts the oral dose 
in these patìents to a maximum of 300 mg daily. Erdos- 
teine is contra-indicated in severe hepatic impairment as 
there is no experience of use in this group of patients.

Although no diữerence in absorptỉon or elimination has 
been seen in patíents vvith moderate renal impairment, the 
risk of accumulation of metabolites cannot be exduded: For 
this reason, use of erdosteine is contra-indicated in patients 
with a creatinine dearance of less than 25 mL/minute.

Chronic obstructive pulmonary diseose. Erdosteine has 
been used1' 5 in the management of chronic obstructive 
pulmonary disease (p. 1199.1) but the value of mucolytics 
in this disorder is controversial and a recent revievv4 con- 
sidered the few published studies of erdosteine to be out- 
dated and of poor quality.

1. Occhanc Kl_ Nobìc s. Erdosiánr. DniỊs 1996: 52: 875-31.
2. Marchionỉ CF, et ai. Evaluaúon oỉ eHicacy and saíecy of erdosteinc ỉn 

patients affected by chronic bronchitlỉ during an iníectíve exacerbatíon 
phase and rcceiving amoxydllin as basic treaimeiu (ECOBES. European 
Chronic Obstmctive Bronchiùs Erdosteine Síudy). Int J Qin Pharmacol 
ĩher 1995; 33: 612-18.

3. Morettì M. đ  ai. The effect of long-term treatment wỉth erdosteine on 
chronic obstructíve pulmonary dỉsease: the EQUALIFE Study. Drvgs Exp am Ra 2004; 30: 143-52.

4. Anonymous. Erdosteìne ỉor COPD exacerbatỉons. DrtiỊỊ Ther Buii 2008; 
46: 79-80.

Adverse Effects and Precautions
Gasưointestinal disturbances may occur with erdosteine. 
Headache, dyspnoea, taste alterations, urticaria, erythema, 
and dermatitis have been reponed rarely. Erdosteine should 
not be used in patients with active peptic ulcer disease. For 
precautions vvhen used in patients with hepatic or renal 
impairment, see under Uses and Administration, above.

Pharmacokinetícs
Erdosteine is rapidly absorbed aíter oral use and peak 
plasma concentrations occur aíter about an hour; 
absorption is unaữected by íood. Erdosteine undergoes 
ũrst-pass metabolism to an active metabolite, N-thiodigly- 
colyl-homocysteine. Plasma protein binding is about 64.5%.

The eliminatíon halí-liíe is about 1.46 hours ỉor erdosteine, 
and about 1.62 houis ỉor the metabolite. It is mainỉy 
excreted in the uiỉne as metabolites; íaecal elinúnation ỉs 
negligible.

Preparatíons
Proprietary Preparotions (details are given in Volume B)

Singie-ingređent Preparaticro. Arg.: Pluidasa; Austria:
Erdomed; Belg.: Mucodoiọ Brta.: Flustem ơtữe. BiopuỊmin; 
Chitvr. A Duo Ung (pt£f?); He Tan (Ĩ0Ị&); Lu chang (S S); 
Tantong (SU.); Cz.: Erdomed; Denrn.: Erdotứi; Fũl: Erdopect 
Fr.: Vectrìne; Gr.: Theovix; Tusselin; Hung.: Erdomed; Indũr. 
Erdomaq Erdozet; ỉndon.: Edotin; Mucotein: Recustein; Vec- 
trìne; /ri: Erdotìn; Israel: Erdotin; ỉtaL: Erdotin; Mac.: Dostein: 
Estedin; phitipp.: Ectrin; Zertia* PoL: Eidomed: PorL: Erdotint; 
Switz.: Mucoíor; Turk.: Èrdostìn; Evosten; UK: Erdotin.

Mulli-mgredĩent Preparations. Mac.: Estedin Bacf.

E r ío d ic ty o n
Híertìa santa; Mountain Balm; Yerba Santa; 3pMOflMKTMOH- 
' KanmỊxDpHMỈÍCKMM.
CAS — 8013-08-9.
(JNII — 2Y7ỈTQ135H. . . .  ’

NOTH. The name Hierba Santa (Yeiba Santa) has been applied 
to many plants induding Artemesia absinthium (p. 2426.1).

Pro/Ị7e
Eriodictyon consists of the dried ỉeaves of Eriodiayon 
califomiatm (Hydrophyllaceae). It has been used as an 
expectorant It has also been used in the treatment of dry 
mouth and to mask the taste of binèr drugs.

PreparaHons
Proprietary Preparatíons (detaỉls are given in Volume B) 

Singl»-ingre<fient Preparoíions. Canad.: Mouth Kote.

MuhHngradient Preparalions. Ger.: Saliva na tu ra; ỉtaL: Bronco- 
sedina; Broncosedina; Switz.: Hydro Santa-h UK: Saliva Natura; 
USA: Peminease; Venez.: Yerba Santa.

Homoeopaihic Preparations. CamuL: Breathe More; Pr.: Bori- 
pharm No llf ;  Santaherba; Gcr.: A-Bomin; Broncho-ừýekto- 
pas; Bronchopas; Pulmo Bronchialcomplex; Ruỉebran 
bronchot; Santa Flora s.

E ta fe d r in e  H y d ro c h lo r id e
ỊBANM, USAN, ĩiNNM) ®
Etaíedrina, hidrodòruro de;:' Étafédrine, Clilorhỵđrate d';

: Etaíedrini Hydróchiòrịdum;- Ethylếphedrine Hydróchloride; 
HÌdrodoruro de etafedrina; 3TaộeflpnH'a rnfỊpoxjiopnA. ‘ 
(-)-2-(Ethylmethylamino)-1-pherTyl'propan-1-ol hydro-
chloride. r * " ■" ...............
C,jH,9NO,HCI=229.7 . .
CAS —  7681-794} (etakdrine); 48141-64-6 ((-)-etafsdrìne); 
5591-29-7 (etaíedríne hydrochlondeỊ.
UNII —  Y134VQ304Y..

ProỊỊỊe
Etaledrine hydrochloride is a sympathomimetic related to 
ephedrine (p. 1663.1). Itis used íoritsbronchodilatoreKects 
in combination preparaóons for the relieỉ oỉ cough and 
assodated respiratory-tract disorders.

Preparations
Proprietary Preparations (detailỉ are given in Volume B)

Multi-ingredient Preporotìoni. Braz.: EMS Expectorante; Revenil 
Dospan; Revenil Expeaorante; Revenil; Xpe Expectorante; 
CanacL: Dalmacol; ratio-Calmydone; Indon.: Decolsin; S.Afr.: 
Nethaprin Dospanh Nethaprin Expectorantt; Thai: Brondilf.

E th y l C y s te in e  H y d ro c h lo r id e
Etilcisteína, hidrodoruro de; 3iwoBbiií..3<ị)úip UucrenHa". 
fnflpoxnopMfla. ’ -J, i

;Ethyl Li2-amino-3fmereaptọpropionate hydrochlonde. '■ 
Q H „N 02S,HCI=T-85 7

34ĨÍ-58-3 (ethyì cystđne); ■ 868-59-7} (ethyl cysteine 
hydrochloride). , .....
Pharmacopoeias. In Jpn.

ProfíỊẹ
Ethyl cysteine hydrochloride is a mucolydc that has been 
used in the treatment of disordets of the respiratory tract 
assodated vvith productive cough.

Preparations
Praprietary Prepararions (details are given in Volume B). 

Single-ingredient Preparolions. Jpn: Cystanin.

E th y l O r th o fo rm a te
Ềtì^r deT<ayị Oitoíbrmiatơde étiloị Ọttoíbrmiato d̂e Metilo; 
Triethoxymethane; Trietdxitrietanor 3rtínoBbiít 3ệlip OpTO- 
MypaBbHHOÍi KncnơTbế. .
Triethyl orthoformate - “■
G7H,Á=1482 .. : . ■: "-r1 iJ- •' -
CAS-122-sr-o. . . .
Pharmacopoeias. In Fr.

Pro/ịi/e
Ethyl orthoỉormate is a cough suppressanb It is reportẹd to 
be a respiratory antispasmodic and has been given orally or 
rectally.

Fedrik)te iriNNỊ
Fédnlate; Fednlato; Fednlatum; UCB-3928, CDenpnnaT.
) -Methyl-ĩ-morpholinopropyl perhydrQ-4-phênỵfpỳrah-4- 
carboxylate. ' ■ '• ■■ .5.
C joH2,N 0 4= 3 4 7 5  ■■ ■ • : .5, -  -  -  r -7 .  ,

GÃS — 23271-74-1 
ATC — R0SD814 
ATC Vet — QR0SD814.
UNII — NT86R8M7J5. 1'

ProỊịịe
Fedrilate is a cough suppressant used orally for 
non-productive cough.

Preparations
Proprietary Preparntions (đetails are given in Volume B) 

Singleingredient Prepanitions. Braz.: Gotas BineỉlL

F e n o x a z o lin e  H y d ro c h lo r íd e  iriNNM Ị®

Fénoxazoline;'i Qilortíydrate1: de; Aenpxazolmi Hydrochlor- 
ìdum; Hidrodoruró dế 'ĩenòxazoliná; <PeHOKca30/iviHa, 
ĨMflpoxnopMA- ■ .
2-(2-lsopropylphenoxymethyl)-2-imidãzoìine hydrochlonde. 
Ci3H18NjO,HQ=254.8 . . .
CAS —  4846-91-7 (fenoxazoline); 21370-21 -8 (fenoxazaline 
hydirxhloride). ■
ATC— R01AA12 
ATC Vet — QR01AA12.
um  — 6K28Ỵ098S7. /

PrọỊnỊe
Fenoxazoline hydrochloride is a sympathomimetic with 
effects similar to those of naphazoline (p. 1669.3) that has 
been used topically for its vasoconstrictor properties in the 
symptomatic treatment of nasal congestìon.

Preparatíons
Propnelary Praporations (details are gỉ ven in Volume B)

Single-ingredient Prsparations. Arg.: Nebulidna; Braz.: Nasoíe- 
lin; Rinigran.

F o m in o b e n  H y d ro c h lo r id e  ỊriNNMi 
Pomihobén, hídroclortirode; Fominòbẻne. Chlorhydráte de; 
Fominobeni Hydrodiloridum; Hidrodoruro de ibminobén; 
PB-89; OoMMHoèẹHã nĩẤpoxnopMfl! : 
3'-Chlori>2, -[AF’rnểtKyí-/i-(rnỒrphólinocarbonỹlmethyl)ami- 
nomethyQberưanilldehýcírdchlòride. .' ■'■■■
c2,H24CIN303,HCM383 f -
C4S —  18Q53L3r-ỉ (lomìhổben),124600-36-0 '(kmmoben 
hydrochloridé)- 1 1 '  !r ‘v  '• ’  '
ÚNII — XCŨR4051G. :  ^  (

Profile
Fominoben hydrochloride is a centrally acting cough 
suppressant that is also reported to have respiratory 
stimulant properties. It is used for cough (p. 1651.2) and is 
given in oral doses of 160 mg up to three times daily; it has 
also been given by slow intravenous injection.

The Symbol <B) denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed



16Ố6 Cough Suppressants Expectorante Mucolytics and Nasal Decongestanls

Preparations
Proprwftarỵ Prnpơrations (details are given in Volume B) 
Sngla-ingredient Prgporatiom. Jpn: Noleptant; Mex.: Noleptan.

Fudosteine iriNN)
■ Fudosteína; Fudostéin‘e; Fudosteinùm;.SS-320A' (DynocreMH.
l-M-ttBrHydroxypropyDthioR l̂aninẽ. ,
^ , 3 ^ ( ^ 5 = 1 7 9 2 ' -  
Ớ s — 13189-98-5.
VNII —  URSVPI71PT.

Proỉile
Fudosteine is an expectorant given orally in a dose oỉ 
400 mg three tìmes daily.

Preparations
IVoprietary Preparalions (details are given in Volume B)
Smgte-mgredienỉ Preparations. Chintr. Zhong Chang (T1 tỉ); Jpn: 
Cleănal: Spelear.

Glaucine
Boldihe Dimethyl Ether; DL-832 (d/-glaudne phosphate); đh 
Glaucine; Glaucina; MDL-832 (d/-glaucine phosphate); 
EnayụnH.
01-1,2,9,10-Tetramethoxyaporphine:
Cj,H2sN04=355.4
0 5  — 5630-11-5 (ă-glauane); 73239-87-9 (à\-giaucine 
phoiphate); 475-81-0 (á-glauổne); 5996-06-5 (d-glauơne 
hydrobromide).
ÚNII — NU19306XA7.

Profile
Glaudne is a .centrally acũng cough suppressant used in 
non-productive cough; it has been given as the phosphate.

4-Glaudne has also been used. as the hydrobromìde and 
the hydrochỉoiide. It has been obtained hom Glauáum 
Ịlavum (Papaveraceae).

Abuse. A 23-year-old vvoman deveioped nausea and 
vomiting within 30 minutes of taking 2  tablets described 
as 'head candy' or as a BZP-free 'herbal high' . 1 This was 
íollovved by a period oỉ dissodaóve-type symptoms and 
later by agitatíon, tachycardia. and tachypnoea. Analysũ 
oỉ serum and urine revealed the presence of glautíne.

1. Dargan PL a  úL Detectỉon oỉ the pharmaceutícU agent glaudne as a 
rccrẽatìonai drug. Eur J ơ ù t Phcrmaaỉ 2008; 64: 553—4.

Preparatìons
Propríeiary PrapQĩuliuns (detaỉls are given in Voiume B) 
Sngie-mgredient Preporahons. Rus.: Glauvent (roayaurr).
MutHngrecBent PreparaHons. Rus.: Bronchitussin
(EpoBXKiyceB); Bronchodn (EpoKxouHH); Broncholytin 
(EpoBxoraiHH); Bronchoton (EpoHXOTOH); Ukr.: Broncholytin 
(EpoHxammiH).

Guacetisal (riNNỊ
Ace^lsãllcỹlic Ãcid Guaiacol Ester; Guacétisal; Guacetisalum; 
ryauerncan.
O-Methọxyphenyl salic/Ịate acetate.
C16H„Ồs=2863 
CÃS 55482-89-8. '■
ATC —  N02BA14.
'ATC Ver— QN02BAt4. - 
um — T6EKB9V202.

Proỉile
Guacetisal has been used in respiratory disorders as an 
expectorant ỉt has also been used as an antipyretic to reduce 
íever. It has been given orally and rectally.

Preparations
IVopvtoory PreparaHons (details are given in Volume B) 
Sin^iigradM t Praparations. Qiitur. Suo Di Fei (3<iắ3P).

Guaiacol
Gaĩacol; Guaiacolum; Guajacol; Guayacól; Gwajakol; Methyl 
Catechol; raaAKO/i.
2-Mèthòxyphenól.
C7H80 2=124.1 .

0 5 \~ -9 Ọ J05-l!(guaiacol)7'553-ĩ7-3. (guaiacol carbonơté);
■60296-Ồ2íè ■ (cakhĩmỹidạcolglycalatỊ)? 4112-89-4 (gủaiácòl- 
phenylacetate).
UNU — 6JKA7MAH9C •
Pharmocopoeias. In Eur. (see p. vii). Fr. also indudes 
guaiacol carbonate.
Ph. Eur. 8 : (Guaiacol). A aystalline mass or colourless or 
yellovvish hygroscopic liquid. Sparingly soluble in vvater; 
treely soluble in aỉcohol; very soluble ÓI dichloromethane. 
Store in airtight containers. Protea hom light.

Proíile
Guaiacol has disiníeaant properties and has been used in 
dentistry and a$ an expectorant for productive cough.

In high concenơations. adverse eííects are similar to. but 
less severe than, those of phenol (p. 1764.2).

Many salts and derivatives of guaiacol have been used 
similarly induding the carbonate. dnnamate, ethylglyco- 
Iate, caldum and sodium glycolates. phenylacetate, and 
phenylbutyrate. See also Guaiỉenesin. belovv and Sulío- 
gaiacol, p. 1678.1.

Preparations
Proprétorỵ Preparationỉ (details are given in Volume B) 
Single-ingredient Preparotions. Mac.: Eucaliptinef.
MubMngredient Preparaiions. Arg.: Aseptobron; Atomo Desin- 
damante Familiar; Aiomo Desinnamante; Belg.: Eucalypóne 
Pholcodine; Inopectolt; Braz.: Ozonyl; Transpulmin Balsamo; 
Transpulmúv Canad.: Creo-Rectal; Demo-Cineolt; Fr.: Aldy- 
áne,- Bi-Qui-Nol; Bronchorectine au Cilral; Eỉỉence Algerienne; 
Osomol; Pastiserolt; Pulmo Bailly; Pulmoserum; Rockies; 
Valdat; India: Mynberrys Compound: ItaL: Eugenol-Guaiacolo 
Composto; Fosfoguaiacolf; Lìpobalsamo: Mex.: Guayalin; Mon.: 
Bronchodermine; Bronchodermine; Port: Algina; Spain: Bron- 
co Aseptìlex Fuene+; Tos Mai; UK: Dragon Balm; Pulmo Bailly; 
17SA: Methagual.
Homoaopalhic Preporotiom. CanacL: Hylagesic APF.

Guaietolin iriNNỊ
Glyceiylguethol; Glyguetol; Guaíetolina; Guaĩétoline; Guaie- 
tòiinum; Guayetolina; rBaiãaTOPHH.
3-(2-Ethoxyphenoxy)propane-12*diol- 
C„H160 4=2122 
C45 — 63834-83-3. 
um — G9J54386JH.

Proĩile
Guaietolin is an analogue oi guaUenesin (belovv) vvhich is 
used as an expectorant. It has been given for cougb 
(p. 1651.2) in oral doses oí 300 to 600 mg two or three times 
daily.

Preparatíons
Propriatary PrepomHoru (detaíls are given in Volume B) 
ỉingle-ingrsdĩent Preparotions. Pr.: Guethural.

G u a i f e n e s i n  (BAN, U SAN , riN N i 

Glicerilguayacol; Glyceryl Guaiacolate; Glycerylguayacolum; 
Guaiacol Glycerol Ether; Guaiacyl Glyceryl Ethen Guaifene- 
sìini; Guaiíenesiná; Guấiĩénésine; Guaiíénésine; Guaiíenesi- 
num; Guaiphenesin; Guajacolum Glycerolatum,- Gvajfenezin; 
Gvajfenezinas; rsaii(j)eHe3MH. 
(/?S)-3-{2-Methoxyphenoxy)propane-1,2-diol.
Ci0H,4O4=198.2 
CAS — 93-14-1.
ATC —  R05CA03.
ATC Vet — QM03BX9Ữ, QR05CA03.
UNII —  495W7451VQ. .

Pharmacopoeìas. In Eur. (see p. vũ), Jpn, and us.
Ph. Eur. 8 : (Guaiíenesin). A vvhite or almost vvhite, 
aystalline povvder. Sparingly soluble in vvaten soluble in 
alcohol.
USP 36: (Guaỉíenesin). A white to slightly grey crystalline 
povvder. May have a slight characteristìc odour. Soluble 1 in 
60 to 70 oi water; soluble in alcohol in chloroíorm. and in 
propylene glycol; sparingly soluble in glycerol. Store in 
airtỉght containers.

Uses and Administration
Guaưenesin is reported to increase the volume and reduce 
the viscosity oỉ tenadous sputum and is used as an 
expectorant for productive cough (see Respiratory 
Disorders, belovv). It is given in oral doses of 200 to 
400 mg every 4 hours. In the USA a maxỉmum of 6 doses

daily is aũowed; hovvever, in the UK it is more usual to giv: 
4 dmes daily. ModiBed-release preparations. gi ven every 1 ! 
houis, are also avaũable. For doses in children, see below. 

GuaUenesin has been used similarly as the caldum salt 
GuaUenesin is used as an adjuna to anaesthesia 1 1 

veterinary medỉdne.

Adminiỉtrotioo in children. Guaiỉenesin is licensed íor u s : 
as an expeaoiant in dũldren. Hovvever, over-the-eounte: 
cough and cold preparations containing expectorantỉ 
(induding guaiíenesm) should be used with caution ũt 
children and generally avoided in young children; ỈO' 
detaỉls, see Cough, p. Ỉ651.2.

In the USA typical licensed oral doses, given every ■ 
hours, according to age, are:
• 4 to 6 years, 50 to lOOmg
• 6 to 1 2  years. 1 0 0  to 2 0 0  mg
ModiSed-release preparations, given every 12 hours. ar 
also available.

In the UK. licensed produa inỉormation suggests tha 
these doses may be given up to a maximum of 4 times daily

Reỉpiratory dborders. An FDA review of preparation 
available over-the-counter conduded that guaiíenesin wa 
an eHective expenorant. 1 The use of expeaorants for pro 
ductive cough is discussed on p. 1651.2. A small study 
íound that guailenesin also appeared to reduce cougl 
reflex sensitivity in padents with upper respiratory-trac 
iníections. vvhich produce a transient increase in sensiúv 
ity, although it had no e[fea on cough reílex ỉn healthv 
subịects. The mechanism for this effect vvas undear.

1. Thomâs J. Guaỉphenesin—an oid drug now íound 10 be eBective. Auit 
Pharm 1990; 71; 101-3.

2. Dỉq)ỉnigaiiỉ$ PV, Gayle YE. Eíỉecĩ of guaiíenesin on cough reỉlc 
sensiãvĩiy. Chai 2003; 124: 2178-81.

Adverse Effects and Precautions
Gastrointestỉnal discomíort, nausea. and vomìting hav« 
occasionally been reponed with guaitenesin. particularly ir 
very large doses.

Abose. Urinary calculi have been reponed in patients con- 
suming large quantines of over-the-counter preparation! 
containing guaiíenesin.1-2 Specơoscopic analysis1 revealec 
that the stones were composed ol a calcium salt oí beta- 
(2 -methoxyphenoxy)-lactic add, vvhich is a metabolite o) 
guadenesin. Small quantiáes oí epheddne were also pre- 
sent in the stones oỉ one of several patìents who had 
ingested preparaúons containing a combination oỉ guaile- 
nesin and ephedrine.2

1. Pỉckens C LitđL  Abuse of guaỉỉenesùKontainỉng međications generates 
an excess oỉ a carboxylate salt oíbeta-(2-methoxyphenoxy)-laaic aód. 9 
guaưenesỉn metabolite, and resultỉ ỉn uroỉỉthiaás. Uroiogỵ 1999; 54:23-
7.

2. Assỉmos DG. tt aL Guaiỉenesin- and ephedrme-ứiduced stones. J 
Ẽndouroi 1999; 13: 665-7.

Porphyría. The Drug Database for Acute Porphyria, eom- 
piled by the Norvvegian Porphyria Ceptre (NAPOS) and 
the Potphyria Centte Sweden. classiBes guaưenesin as pos- 
ábly porphyrinogenic it shouỉd be used only when no 
saíer altematìve ũ  avaiỉable and precautions ỉhould be 
conádered in vulnerable patients.1

ỉ .  The Drug Database íor Acute Porphyria. Available aL* http://www. 
dnigs-porphyna.org (accessed 19/10/11)

Pharmacokinetics
Guaiíenesin is well absorbed from the gasưointestinal ưaa. 
It is metabolised and then excreted in the urine.

Preparotíons
Prapnetury Preporotiorn (detailỉ are given in Volume B)
Sn^BingredÌMl Prapcirutions. Arg.: GuaUen; Omegỉ 100 Bron- 
quial; Plenum; Vidc 44 Exp; VickmieL- AustraL: Actiíed cc 
Chestyt; Robitussin Chesty Cough; Robitussin EXT: Vicks 
Cough Syrup ior chesty Cough; Vicks Formula 44 Chesty 
Cougbt; Austrùr. Resyb Bdg.: Vicks Vaposymp Expectorant; 
Braz.: BroncoỉeniL* Dimetapp ExpectoranteT; Expectovic 
Transpulmin; Vidc Xarope; Xarope Vick Mel; Canad.: Balmìnil 
Expectoranc Benylin Chest Congestiorv Benylin DM-D-E-A 
Cold and Sinus; Benylin Ef; Bronchophan Expectoranc Cold 
and Flu-in-One; Cough Syrup Expeaorant; Expeaorant Cough 
Fonnula; Expectorant Syrup; Expectorant' Robitussúi; Vicks 
Chest Congestion Relỉeỉ; Vidcs DayQuil Mucus Conơol; Cz.: 
Coldrex Broncho: Guajacuran; Robitussin Expenorans; Fin.: 
Tỉntus; Fr.: Vidcs Expeaorant; Ger.: Pagusan; Wick Husten- 
Losen Gr.: VP-Synip; Hong Kong: Breacõi- G.G. Tabt: Glylate; 
Guíenán; Mucolext; Neotussint; Robitusán Chest Conges- 
tíont; Robitussin EX; Uni-Colex; Hung.: Coldrex Broncho+; 
RelaxU-G; Robitussin Expectorans; India: Barkeit; Indon.: Pro- 
bat IrL: Benylin Childrens Chesty Cough; Lemsip Chesty 
Cough; Meltus Honey and Lemont; Robitussin chesty Cough; 
Tlxylix Chesty Cough; Israel: Kuffex DM; Resyl; Robituỉsin; 
Vitussứi; Itai.: Broncovanll; Resyl; Vicks Tosse Fhiidỉficante; 
Malaysia: Guaíensin; Mudnex: Mac.: Robitussin; TukolT; Vick 
44 Exp; Norw.: Tussin; NZ: Mudnex; Robitussin EX; Phũipp.:

All cross-reíerences reíer to entries in Volume A

http://www
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Bena; Benadryl Expectoranc Flemonex; Guaist; pharmachem; 
Robitussin Expectorant; Suprekot Transpulmin G; Venalax 
XPT; PoL: Guajavis; Guajazyl; Robitussỉn Expectorans; Port: 
Vlcks Xarope Expectorante; Rus.: Coldrex Bròncho (Koagpexc 
EpoHxo); Novo-Passit (HOBO-Ilaccirr); TheraHu KV (Tepu)uno 
KB); Tussin (TyccHH); S.Afr.: Actospect; Bcnylin Wet Cough; 
Borstol Linaust; Broncholin; Chamberỉains Cough Remedy 
Honey and Liquoricei-; Chamberiaim Cough Remedy Pepper- 
mintt; Dillnct Junior Expelinct; Flemmi-Pedf; Med-Lemon 
Cough Syrupt; Vỉcks Acta Plus Expectorantt; singapore: Brea- 
cot Coíen; Decosyn; Guardian Cough; Robitussin EX; Wood's 
Peppermint Cough Syrup; Spain: Poimulaexpec Prispeq 
Swat: Resylt; Theracough; Switz.: Resyl; Vỉcks Sirop Expect- 
orant: Thai.: Fenesin; Genesin: Glycolate; Glyryl; Guaiacol; 
Kidkob Mulade; Robitussin; Tussaỷ; Turk.: Vidcs Vapo Expect- 
orant; Vicks VapoSyrup; UK: Adult chesty Cough Non Drowsy; 
Benylin childrens Chesty Coughs; Benylin Mucus Cough 
Honey Sr Lemon; Benylin Mucus Cough Menthol; Boots chesty 
Cough Syrup 6 Years Plus; CaỉCough Six Plus; Expectorant 
Cough sỹrup; HU1'S Balsam Chesty Cough; Jackson's Àil Pours; 
Jackson's Bronchial Balsam; Lemsip Cough Sr Cold Chesty 
Cough; Robimsãn chesty Cough; Tixylix Chesty Cough; Venos 
for Kids; Vicks Cough Syrup for Chesty Coughs; Vicks Vaposyr- 
up for Chesty Coughs; USA: Bidex; Buckleys Chest Congestìon; 
Diabetic Tussin Mucus Relieí; Ganìdln NR+; Glycotuss; Guia- 
tuss; Humavenc Humibid Maximum Strength; Iophen NR; 
Liquibid; ỉiquituss GG; Mudnex; MucusRđieb Naldecon 
Seiúor EX Organ-I NR; Organidỉn NR; Reỉenesen; Robitussin 
Mucus & Chest Congestìon; Scot-Tnssin Expectoranc SUmssin; 
Tusibron; Vicks Dayquiỉ Mucus Cóntrol; Xpect; Veneỉ.: Aiivetos 
Pediatrico; Robitessin. í-
MukKngredient Prepamtions. Numerous preparations are listed 
in Volume B.
Pharmocopoeỉal Preparatỉons
USP 36: Dyphylline and Guaiỉenesin Elbđn Dyphylline and 
Guaưenesin Tablets; Guaiỉenesin and Codeine Phosphate Svrup: 
Guaiỉeneán and Pseudoephedrine Hydrochloride Capsuies; 
Guaiíenesin Capsules; NGuaưenesin Syrup; Guaiíeneãn Tablets; 
GuaUenesin. Pseudoephedrine Hydrochloride, and Dextto- 
methorphan Hydrobromide Capsules; TheophyUine and Guaữe- 
nesin Capsules; Theophylline and Guaiíenesin Oral Solution.

Guaimesal iriNNi 
Guaĩmésal; Guaimesaitim; rBaỉiMeca/1. 
(±)-2-(o-Methoxyphenoxy)-2-methyl-1,3-benzodioxan-4- 
oíie.
C16H,A=2863 
CAS-81674-79-5.
ỤNII— K43273GK3V.

ProlĩỊe
Guaimesal is reported to have expectorant and antipyretic 
properties and has been given orally as an adjunct in the 
ữeatment oỉ respiratory-tract disorders. It has also been 
given rectaOy in suppositories.

Preparations
Propriekny Preparalions (details are given in Volume B)
Single ingredient PrẽporaHons. Pak.: Brontermil.

Helicidine
Heiicidỉna; Helixinum; rennMMBMH. • í :

ProỊĩỊe
Helicidine is a mucoglycoprotein from the snail Híỉix 
pomaiia that has been used as a cough suppressant. 
References.

1. Pons F. cr ai. L‘eỉícct bronchorelaxani dc rhcỉiddỉne, un exoait d'Heỉix 
pomatìa, íait intcrvcnir une Uberatỉon de prostagỉandỉne E2. Pathol Bái 
(Paris) 1999; 47: 7 >-40.

lndanazoline Hydrochioride ỊriNNMì ®
Hidràdoruro de- índanazolina; lndanazolin Hidroktorũr; 
lnđanazollna, hiđrodoraro ‘de;: lndanazo(íne, Chlorhydraỉe 
;d';-‘.“1ndanazolini ỷ  Hydrochláriđum ;.- HHflaH330nMHa 
rnflpoxnopnA.
C,2HtsNiHa=237.Ì/
\C A 5 ix-, S 6 6 0 Ỉ -85-S. ■ :
um ^Z 364/m v&

ProỉiỊe .
Indanazoline is a sympathomimetic vvith e£fects sùniỉar to 
those of naphazoline (p. 1669.3). It has been used as the 
hydrochloride ỉor its vasoconstriaor eíỉect in the manage- 
ment of nasal congestion (p. 1652.1). It has been given as 
nasal drops, a nasal gel, or a nasal spray in a concentration 
equivalent to indanazoline 0 .1 %.

Preparations
ProprNtory Praparalions (details are given in Volume B) 
Single-ingradìant PreporoHom. Turk.: Farial.

lodinated Glyeerol IBAN, USANI
Glĩcerol. yồ^àdò;’ Jodopropylidene Glyceroi; TnnụepMH
tÌOflMpOBaHHblM. ..........................
.Q H 1,103=258.1 
Ớ s — 5634-39-9. •
UNII — 34ŨN63CCỌ3.

Profile
Iodinated glycerol, a methyl derivative of domiodol is an 
isomeiic mixture of iodinated dimers of glycerol. It has been 
used as an expectoranL The limitations oỉ iodides as 
expectorants are discussed in Cough on p. 1651.2. The 
actỉons of iodides and iodine compounds are discussed 
under lodine p. 2336.3. Prolonged use of iodinated glycerol 
has been assodated with thyroid dysíunction (see EAects on 
the Thyroid Gland. below) and severe skin eruptíons; 
gastroứuestìnal dỉsturbances and hypersensitivity reactìons 
have also occurred. Malignant neoplasms have developeđ in 
animali given iodinated glycerol.

Chronic obstrudive pubnonary disease. Studies1' 5 ọ{ the 
use oí iodỉnated glycerol in patìents vvith chronic bronch- 
itis have produced conQicting results. The use oỉ muco- 
lytics or expeaorants in chronic obstructive pulmonary 
disease (p. 1199.1) is controveráal. 

ỉ . Petty TL The Natỉonaỉ Mucolytic Scudy: resuỉcs oí a randomìxed. double- 
blỉnd, placebo-controũed scudy oí iodỉnated gỉyceroỉ ỉn chronic 
obsouctỉve bronchitỉs. Otest 1990; 97:75-43.

2. Repsher LEL Treatxnent oỉ suble dưonỉc bronchitỉs wỉth iodỉnateđ 
glyceroỉ: a đoubỉe-bỉỉnd, pỉacebo-controDed oiaỉ. J ơ in  Pharmacol 1993; 
33: 856-60.

3. Rubin BK, ứ  ai. ỉodỉỉiated glyceroỉ has no etỉea on pulmorury functỉon. 
symptom score, or sputum propertíes ÚI paũencs wíth stable chxonic 
bronchhỉs. Chat 1996; 109: 344-52.

Effech on the thyroid gkmd. Thyroid dysíunction (both 
hyperthyroidism and hypothyroidism) has đeveloped after 
giving iodinated glycerol to previously euthyroid patients. 
It was recommended that baseline thyroid function tests 
should be carried out beíore startìng ưeatment with iodi- 
nated glycerob' it should be withdrawn if abnormal results 
are obtained during use.

1. Gictoes NJL Pranldyn JA. Drug-índuced ihyroid dỉsorders. Drug 5afety 
1995; 13: 46-55.

Preparatíons
Propfiefciry preparotionỉ (details are given in Volume B)

Single-tngradient Preporotions. USA: Iophen; Par Glycerok R- 
Gen.

Ipecacuanha
Hlavẽnkõvyạttoíen^lpecac Ipecacuana; Ipécacuanha, nacine 
d'; Ipecacuanha Root; Ipecacuanhae Radix; Ipecacuanha- 
wurzel; Ipekakuanii ỉâkrĩys; Ipekakuána-gyõkén' Ipekakua- 
nanjũuri (ipecacuanha root); Ipekakuanarot Opeeacuanha 
root); Korzert ipẽkakuany; Raíz de ipecacuana; HneKaKyaHa. 
CAS — 8012-96-2.
ATC — R05CA04; V03A801.
ATC Vet — QR05CA04; Q703AB01.
ATC Herb -r- HV03A85002 (Psychoữia ipecacuanha, root); 
HP01AW5001 (Cephaelis acuminata; róotì; HR05WA5048 
(Psychotria ipecacuanhạ:,. roọt);. HR05WA5002. (Gephàelis 
acúminata.- ioot); HPÒ1ÀW5ỚÓ2 (Psỵchoừia ipecaaìaihhá*' 
root);HV03AB5001 (Cephaèlis acuminata- roat}.. -
UNIf — Ổ213QỊ233Ì.

Pharmacopoeias. In Eur. (see p. VĨÌ), Int., Jpn, and us.
Eur.. Jpn, and us also indude a monograph íor Prepared 
Ipecacuanha or a similar standardised ỉorm.
Ph. Eur. 8 : (Ipecacuanha Root; Ipecacuanha BP 2014). It 
consists oỉ the Ễragmented and dríed underground orgóLns oí 
Cephaelừ ipecacuanha known as Matto Grosso ipecacuanha, 
or of c. acuminata knovvn as Costa Rica ipecacuanha, or a 
mixture of both spedes. It contains not less than 2 .0 % oỉ 
total alkaỉoids, calculated as emetine. ỉt has a siight odour. 
Store in aữtight containers. Protect bom light 
The BP 2014 directs that vvhen Ipecacuanha, Ipecacuanha 
Root or Povvdered Ipecacuanha is prescríbed or demanded, 
Prepared ỉpecacuanha shall be dispensed or supplied.
Ph. Eur. 8 : (Ipecacuanha. Prepared; Ipecacuanhae Pulvis 
Normatus). It is ipecacuanha root povvder adjusted to an 
alkaloidal content of 1.9 to 2.1% o{ total aỉkaloids, 
calculated as emetine. Store in airtight containers. Protect 
bom light.

USP 36: (Ipecac). The dried rhizome and roots of Cephaelừ 
acuminata or oỉ c. ipecacuanha (Rubiaceae). It yields not less 
than 2 % of ether-soluble alkaloỉds of which not less than 
90% is emetine and cephaeline; the content of cephaeline 
vaiies bom an amount equal to, to an amount not more 
than 2.5 tũnes, that of emetine.
USP 36: (Povvdered Ipecac). It contains 1.9 to 2.1 % of ether- 
soluble alkaloids, with emetine and cephaeline content as 
for Ipecacuanha. It is pale brovvn, weak yellovv, or light 
olive-grey povvder that should be stored in ainight 
containers.

Uses and Administration
Ipecacuanha has been used as an expecto ran t in 
productive cough (p. 1651.2) in doses oi up to about
1.4 mg oí total alkaloids. Compound preparations of 
ipecacuanha, such as Desessam syrnp, have also been 
used in respiratory disorders.

Ipecacuanha may also be used in larger doses as an 
emetỉc but is of very limited value (see Poisoning, below). 
Vomỉting usually occurs within 30minutes of an oral emetic 
dose, due to an initant eSea on the gastrointestinal tract 
and a Central action on the chemoreceptor trigger zone. 
Doses are usually íollovved by a copious drink of water or 
fruit juice. Adults have been given doses of about 42 mg of 
total alkaloids; each 5 mL oí Ipecac Syrup (USP 36) supplies 
about 7 mg of total alkaloids. Doses may be repeated once 
only after 20 to 30 minutes if emesis has not occurred. For 
doses ìn children, see below.
Homoeopathy

Ipecacuanha has been used in homoeopathic medidnes 
under the folỉowing names: Ipeca; Cephaelis ipecacuanha; 
Ipecac.

Administrotion in children. Over-the-counter cough and 
cold preparations containing expeaorants (induding ipe- 
cacuanha) should be used with cautíon in chiỉdren and 
generally avoided in young children, for detaiỉs see 
Cough, p. 1651.2.

In the UK, induction of emesis with ipecacuanha is not 
recommended because there is no evidence that it aỉỉects 
absorption and it may increase the rỉsk of aspiratíon (but see 
also Poisoning, below).

In the USA. children aged 6 months to 1 year have been 
given about 7 to 14 mg of total alkaloids and older chiỉdren 
about 21 mg. Each 5mL of Ipecac Oral Solution (USP 36) 
supplies about 7mg of total alkaloids. Doses are usually 
folỉowed by a copious drink of water or íruit jnice; in young 
children this may be given beíore the dose. Doses may be 
repeated once only after 20 to 30 minutes ư emesis has not 
occurred.

Poisoning. Measures.to reduce absorptíon of the toxic sub- 
stance, such as stomach emptying, have often been advo- 
cated in the management of acute poisoning (p. 1537.1). 
Ipecacuanha has been used to induce emesis, but is no 
longer routinely recommended. It may be considered in 
alert, consdous patients, if a potentially Uíe-threatening 
amount of toxic substance has been ingested within the 
preceding hour, and where other measures are unavail- 
able or inappropríate.

Adverse Effecfs
Large doses of ipecacuanha have an irritant eỉfect on the 
gasưointestinal tract and persistent bloody vomiting or 
bloody dỉarrhoea may occur. Mucosal erosions of the entire 
gastrointestinal tract have been reported. The absorption of 
emetine, vvhìch is most likely if vomitỉng does not occur 
after emetíc doses of ipecacuanha. may give rise to advene 
etíects on the heart, such as conduction abnormalities or 
myocardial iníarction. These, combined with dehydration 
due to vomiting may cause vasomotor collapse ỉolỉovved by 
death.

There have been several reports of chronic abuse of 
ipecacuanha to induce vomiting in eaúng disorders; 
cardiotoxidty and myopathy have occuned and may be a 
result of accumulatíon of emetine.

There have also been several reports of ipecacuanha 
poisoning due to the unvvitting sùbstitution of Ipecac 
Fluidextract (a former USP preparation) for Ipecac Syrup 
(USP); the ũuidextract was about 14 times the sưength oí 
the syrup.
Reíerences.

1. Manno BR. Manno JE. Toxicology oí ipecac a review. ũ in  Taxicol 1977; 
10: 221-42.

Hypersensitivity,. Allergy, charaaerised by rhinitis, con- 
junctivitis, and chest dghmess, has occurred due to inhala- 
tion of ipecacuanha dust in packers oi ipecacuanha 
tablets. 1

1. Luòymka CM, tí ai. Occupatỉonaỉ allergy due to inhaỉatíon of 
ipacacuanba dust. ơm  AQtrgy 1984; 14; 169-75.

The Symbol 0  denotes a substance vvhose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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Vomiting. Prolonged vomiting bas been reponed in 17% 
of patìents given ipecacuanha in the treatment of poison- 
ing and may lead to gastric rupture, Mallory-Weiss teais of 
the oesophagogastrỉc ĩunction, cerebrovascular events, and 
pneumomediastmum and pneumoperitoneum. 1

1. Bateman DN. Advene rcaciions to anứdotes. Advm t Dru§ Ịtiãct Buữ 
1988; 133: (Dec): 496-9.

Treatment oỉAdverse Eííects
Aiter acute overdose oí ipecacuanha, activated charcoal ũ 
given to delay absorption followed u necessaiy by gastríc 
lavage. Prolonged vomiting may be controlled by the 
injection oỉ antiemetics. Fluid and electrolyte imbalance 
should be corrected and ỉadlỉtieỉ should be available to 
correct any cardiac eữects and subsequent shock.

When ipecacuanha is withdrawn aỉter dưonic abuse, 
recovery may be prolonged due to the slow elimination of 
emetinẽ.

Precautions
The use of emetics is now rarely íavoured; in parócular, 
ipecacuanha should not be used as an emetic in patients 
who are unconscious or whose condirion othervvise 
increases the risk oỉ aspứatìon, nor in patients who have 
taken substances, su ch as corrosive compounds or peơo- 
leum Products, that might be espedally dangerous iỉ 
aspirated. Ipecacuanha should not be given to patients in 
shock or to those at risk bom seizures either as a result of 
theữ conditíon or hom compoundỉ, su ch as strychnine, that 
have been ingested. Patients with cardiovascular disorders 
are at risk ư ipecacuanha ís absoibed.

Abuse. Ipecac syrup has been abused by patients with eat- 
ing disorders to induce vomiứng. 1 Adverse ehects of 
repeated vomiting, su ch as metabolic complications, 
aspừaóon pneumonitis, parotid enlargement, dental 
abnormalities, and oesophagitis or haematemesis due to 
mucosal lacerations (the Mallory-Weiss syndrome) may be 
se en. Cardiotoxidty may occur and ỉatallties have been. 
reported induding one patient who had ingested 90 to 
120 mL oỉ ipecac syrup daily lor 3 months.2 It has been 
suggested that cardiac ẽííects and myopathy after the pro- 
longed abuse of ipecac syrup may be due to the long-term 
accumulatíon of emetíne3-4 but sorae have expressed 
doubts.5

Cardiomyopathy has also been reported in chiỉdren given 
ipecacuanha to produce lactíóous iỉlness (Munchausen's 
syndrome by proxy);6"* íatalities have occurred. 

ỉ .  Harris RT. Butimarexu and rdated serious eatỉng dỉsorders m tb medcaỉ 
complications. A m  btíent Med 1983; 99: 800-7.

2. Adỉer AG, tí ai. Death resuMng ỉrom ỉpecac syrup poteonmg. JAMA 
1980; 243: 1927-8.

3. Palmer EP, Guay AT. Reveráble myopathy secondary to abuse of ipecac 
in patíents with major eating disorden. NEngl JM td 1985; 313: Ỉ457-9.

4. Pope HG, etal. The epidemỉology of ỉpecac abuse. N ErĩgUMed 1986; 314: 
245-6.
Isner JM. HHects oí ỉpecac on the heaỉL N Etíậl J Med 1986; 314: 1253.

6. Goebeỉ J. t í  aL Cardíomyopathy írom ỉpecac administratkm ỉn 
M unduusen syndrome hy proxy. Pedừưria 1993; 92:601-3.

7. Sdmeỉder DJ. tt aL CHnical and pathologic aspects of cardỉorayopathy 
bom tpecac admmistratioQ in Muncbauseo'! syndrome hy proxy. 
Ptdũứna 1996; 97: 902-6.

8. Caner KE, tí ai. Munchausen syndrome by proxy caused by ipecac 
pcdsoning. Ptdiatr Bmerg Can 2006; 22: 655-6.

Interactions
The acúon oỉ ipecacuanha may be delayed or diminished if 
it is given with or aỉter charcoal; andemetics may also 
reduce its eSecL

Food. Miỉk had been believed to impair the emetic eỉhcacy 
of ipecacuanha but there was no signihcant di£ference in 
the time to onset oỉ vomiting. the duration of vomiting, or 
the number oỉ episodes in 250 children who were given 
ipecac syrup with milk compared with 250 given ipecac 
syrup with dear Auids. 1

1. K3ein-Schwartz Y ỉ.e ta L  The efíea of miũc on ipecac-ỉnduced emess. J  
Tosdeol ơm  Toxùol 1991; 29: 505-11.

Preparations
IVoprielary Preparalions (details are given in Volume B)
Sõiqẳe ingredknt Preporotions. Gr.: Ipecavom; UK: Pennings Lit- 
tle Healérs.
MutHngradHrt Praporalions. Arg.: No-Tos InỉantiL- No-Tos 
Intantil; Braz.\ Expec Expectomel; Fenergan Expectorante; 
Iodesin; Kt-Expectorante: Melagriao; Pilulas Ross; Otũr. Pecto- 
kast; Pr.\ Phytotux; Ger.: Wdeda Hustenelixier; G r Neo- 
Bronchoton-R; Torylet; Hong Kong: Pritussint; Uni-Cophe- 
dene-ts Indon.: Andonex' Koữex (or Children; Prome; Prome- 
dex' Promcthaxine Qcaphannindo; IrL: Venos Honey & Lemon; 
Israel: Doverit; Laxative Compound; Promethaáne Expect- 
orants; Prothiazine Expectoranc NetH.'. Promethaxine compt; 
PorL: Stodal; Sus.: Prothiazỉne Expectorant (IIpoTiiaiHH 
3*EQerropaHT); &Afr.\ Chambertains Cough Remedy Regularh 
Cough Elixirt; Linctus Tussi Iníanst; SB Cirogin Cough Mix- 
turet: singapore: Beacons Cough; Pioo's Childrẽn s Cough: PO-

V-SU; Robinson Cough; Sunny children Cough: Veelan^s 
Cough Syrup; Williams Cough: Spaãr. Aloíedina; Buco Regis; 
Fenergan Expectorante; Switz.: Bromocod Nf: Demo Elbdr pec- 
toral Nf; DemoPectol; Elixứ contre la tointỷ; Neo-Codion N; 
Pastilles peaorales du Dr. Weld; t7K Allens Dry Tỉckly Cough; 
ADens Pme & Honcy; Asthma & Caurrh Reliet' Beehive Bal- 
sam; Buttercup Inỉant Cough Syrup; Buttercup Synip (Black- 
currant Oavour); Buttercup Syrup (Honey and Lemon ũavour); 
Cough-eeze; Covonia Herbal Mucus Cough Syrup; Galloway's 
Cough Syrup; Hill’ỉ Balsam Chesty Cough for Chỉldren; HiU's 
Balsam chesty Cough Pastilles; Hill's Balsam Extra strong; 
Honey & Molasses; Jackson's Troublesome Coughs; Kilkot; 
Lockets Medicated Linctus; Modem Herbals Cough Mhnure; 
Potters children’s Cough Pastilles; Vegetable Cough Removen 
USA: Poison Antídote Kit; Quelidrine; Venex.: Codebromil; 
Dromil Sauco; Novacodin; Tabonuco; Tessamag con Codeina.

Homoeopathk Preporotions. AustraL: chỉldrens Cough Reliet 
Respatona Chesty Cough & Nasal Congestíon; Austrùr. Nausyn; 
Nisylent; Peitudoront; Pulsatilla Med Complex; Tonsan chron- 
isch; toxi-loges; Canad.: Breathe More; Brocosin; Bronkeelt; 
Cough & Cold; Cough Syrup wỉth Honeyt; Diarrhea; Drosera 
Complex; Drosera PĨext; HÕmeo-Form ỏt; Homeo-Fonn Rf; 
Hyalgesic HPf; Hylands Formula CS: Hylands Headache; Jet 
Lag; Pertudoron lt: phytotux H; Stodal; Chile. Pertussin; Simi- 
libus; Cí: Bronchalis-Heel; Drosetux; Stodal; Fr.: Abbe Chaupi- 
ưe Hivemum No 5f; Abbe Chaupiưe no lf; Abbe chaupiưe 
no 67f; Abbe chaupitre no 91f; Baudry; Boriphann No 15f; 
Cetiaria Complexe No 61; Drosera Complexe No 64; Drosera 
Compose; Hepatocynesinet; Homeogene 14f; Homeogrippet; 
Ipeca Complexe No 65; Ipeca Compose; L 107; Nux Vomìca 
Complexe No 49; Pates Peãorales; Pertudoron; Poconeol no 48; 
Pulmo-Drainolt; Santaherba; StodaU StodaL' Tabacum Com- 
pose; Ger.: Bronchiselect; Broncho-Injektopas; Bronchopas; 
Gastro Magentabletten; Monapax; Mucosa compositum; Nisy- 
len; Pertudoron 1; Procordal vertigo; toxi-loges; toxi-loges; Tus- 
sUlorin Hom; Tussisana; Tussistin S; Tusỉistín; Viropect; Hung.: 
Stodal; Neth.: Bronchalis; Drosinuia; Graviỉemt; Homeocare 
sứoop; Kind 0*6 Nisykind; Kind 0-6 Tussikind; Kind 0-6 Tussi- 
kind; Mucosa comp H; Nectadyn H; Nisyleen; Stodal' Travelin; 
Tussistin; Ria.: Inũudd (HHệưnoaKa); Stodal (Ctoaank); S~Afr.: 
Pertudoron Dropsị; Switz.: Drosetux; Regenaplex Nr 38b; Tus- 
sEx; UIC Cough Elixir; Nausyn; ukr.: Iniludd (HHdunomu); 
Stodal (Croaana).

Pharmocopoãal Preparalions
BP 2014: Paediatric Ipecacuanha Emetic Mixture;
Ph. Eur.: Ipecacuanha Liquid Extract Standardised; Ipecacuanha 
Hncture. Standardised:
USP 36: Ipecac Oral Solutíon.

I s o a m in i le  (BAN, rlNNỊ
Isoaminiili; Isoaminíl; Isoaminilo; Isoaminilum; HaoaMMHnn.
4-Dimethylamino-2-isopropyl-2-phenylpentanonitrile. 
C,6H2,N^244.4 
CAS — 77-51-0.
ATC —  R05DB04.
ATC Vet —  QR05DB04.
UNII —  R4823W2PQL

I s o a m in i le  C i t r a le  ỊBANM, riNNM)
Qtrato de isoaminiío; Isoaminíle, Qtrate d’; Isoaminili Qtras; 
Isoaminilo, dtrato de; kl30aMMHwia LỊnTpaT.
4-Dimethylamiho-2-isopropyl-2-phenylvaleronitrile dihydro- 
gen citrate.
C,6H24Nj,C«HgCb=436.5
CAS —  126-10-3; 28416-66-2.
ATC —  R05DB04.
ATC Vet —  QR0SDB04. 
um  —  27K34XSD46.

I s o a m in i le  C y d a m a t e  ỊriNNMi
Odamato dè isoaminllo; Isoaminlle, Cydamate d’; Isoaminili
Cydamas; H3oaMMHnna LlMKnaMaT.
4-Dimethylamino-2-isopropyl-2-phenylvaleronitrile cydo-;
hexanesuííamate.
C,6H24Nz,C6Ht3N03S=423.6
CÃS — 10075-36-2.
ATC —  R05D804.
ATCVet — QRQ5D804.
UNII — 405585Ỉ484.

ProíịỊe
Isoaminile is a cenơally acting cough suppressant that has 
been given orally; the dtrate has also been used.

Preparotions
Proprictary Preporotioo* (details are given in Voltune B)

Síngla ingredinnt Praparalions. Gr.: Peracon; Indon.: Peracon; 
Turk.: Peracon.

Levmetamfetamine IUSAN, riNNI ®
7-Deoxyephedrine; • L-Desoxiefedrina; L-Oesoxyephedrii e; 
Lesoxyèphedrine; Levmétamfétamine; Levmetamíetar )i- 
numr Levmetanfetamina; Levometaníetaminar ̂ Metha 0- 
phéệmine; /-Methylamphetamine; /leBMeTaMỘeraMMH.1 

W)-/V,a-Oimethylbenze:neethanamine; .(-HÂ)-W î-Dimeth fl- 
pheneứiylamine. . ,
C,oH,sN=1492 ■
'CAS — 33817-09-3.
UNII — Y24T98T2Q2. ■

Pharmacopoeias. In us.
USP 36: (Levmetamíetamine). A dear, practically colo ir- 
less, liquid. Store in airtight containers. Protect hom ligl t.

Pro/j‘/ẹ
Levmetamỉetamine is the larvo isomer of metamỉetam ne 
(p. 2324.2) and is used topically in the ữeaưnent of na ;al 
congestion.

Reíerences.
1. Mendelson JE. tì ủ/. The dinical pharmacntogy of iniranasa I- 

methamphctdmine. BMC Oin Pharmacoi 2008; 8: 4. Available at: htt *:// 
www.biomedcemral.com/contem/pdf/ 1472-6904-8-4.pdf íacceĩ icd 
02/07/09)

Abuse. Levmetamletamine is a less potent Central stirr u- 
lant than metamíetamine, but it has bcen subjea to ocra- 
sional abuse. 1-2 In addition, as a stìmulant, its use is p o- 
hibited in sport durìng competition.’

1. Halle AB. tí ai. Dmg abuse with Vicks nasal inhaler. South Med J  1955; 
78: 761-2.

2. Ferrando RL tí aỉ. BíxaiTe behavior íollovring the ingestỉon oí le 'O- 
desoxyepbedrine. Dntg Irttcll ctin Pharm 1988; 22: 214-17.

3. Worid Ami-Doping Agency. The woríd antỉ*dopin| code: the 2' 10 
prohibùed list imemanonal Standard. Availabỉe *u http://www.wa la< 
ama.org/Documentỉ/World.AnU-Doptng.Prognm/WADP-Prohibit :d- 
UsƯWADA- Prohĩbiied_list_2010_EN.pdf (accèssed 01/12/09)

Preparations
Proprietary Preparalions (details are given in Volume B) 

Singlc-ingredient Praporotiom. USA: Vidcs Vapor Inhaler.

Mamibium
Andornkraut; Herba Marrubii; Hurtanminttu; Jablecníko\ á 
naí; Juanrubio; Kransborre; Malva de sapo; Malvarrubiì; 
Marrube blanc, parties aériennes Aeuries de; Marrubii herb ỉ; 
Marrubio; Santrq ỉo lè ; White Horehound; UJaHflpa 
OỐbỉKHOBeHHaH.
ATC Herb — HA09WA50I6 (Marrubium vulgare hertì; 
HR05WA5028 (Marrubium vulgare,- herb); HA05AW50ì2 
(Marrubium vulgare herb).
UNII —  7A72MUN24Z (Marrubìum vulgare tv/10/el; 
K08036XEJV (Marrubium vulgare !eaf). s
Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (White Horehound). The whole or hagmentrd 
dried flowering aerial parts oí Marrubium vulgare. It contai 1S 
a minimum 0.7% ot marrubiin (C20H2J0 4 = 332.4), 
calculated as the dried drug.

ProAVẹ
Marrubium 15 the flower or leaí oí Marrubium vulgare 
(Labiatae). It has been used for its supposed expeaora it 
properáes in herbal preparaúons for the ơeatment of coug I. 
It has also been used as a Aavouríng.

Preparatíons
Propríekny PrBparortons (detaílỉ are given in Voliune B)

Single-ingredMnt Praparotions. Ger.: Angodn Bronchialtropíen

MubHngredienl Prepơrotiom. AustraL: Broncaíecc Austria: 
Asthmatee EF-EM-ES; Gallen- und Lebenee St Severin; Hus- 
tensaít Weleda; Canad.: Bchỉnamide Cold and Cought; Honey 
Blend Herbal Cough Syrup; Honey Herb Cough Dropst; Origi- 
nal Herb Cough Dropst; Swiss Herb Cough Drops; Cz.: Oiiginal 
Schwedenbitter; Spedes cholagogae Plantat; The Salvat; zluc- 
nikơva Cajova Smes; Ger.: Weleda Hustenelixien Hung.: Anti- 
poQ; Ital.: Altuss; Broncosedìna; Broncosedina; PaL: Amarosal; 
SJLfr.: Cough Elbórt; Switz.: Elixir contre la tonxt; Hederix; 
UK: Allens Chesty Cough; Asthma & Catarrh RetteÌL Catarrh- 
eeze; chest Mixture; Cough Soother Herbal Syrup; Cough- 
eeze; Herb and Honey Cough Elỉxir Honey & Molasses; Hore- 
hound and Aniseed Cough Mixture; Horehound Plus Cough 
Syrup; Modem Herbalỉ Cough Mixture; Vegetable Cough 
Remover.

Homoeoporiúc Preporotions. Canad.: Inhlext; Neth.: Inhagil; 
UK: Cough Elixir.

All cross-reíerences reíer to entries in Volume A

http://www.biomedcemral.com/contem/pdf/
http://www.wa
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Mecysteine Hydrochlorỉde ỊBANM, liNNMi
rSđrodoruro dè međsteína; Mecisteina, hidrodoruro de; 
Mécystéine,. Chlorhydrate de; Mecysteĩni Hydrochloridum; 
Methyl Cysteine Hydrochloride; Methylcỵsteine Hydro- 
chloride; MèqncreMHa fVflpoxropMA;
Methyl L-2-amino-3-mencaptopropionate hydrochloride, . 
QH 9N0^,HCI=Í71.6
CAS —  2485-62-3 (mecyĩteine); 18598-63-5 (mecysĩeme 
hydrochtoride); 5714-80-7 (mecysteine hydrochloride).
UNII — 33RŨ619160.

Uses and Admỉnistration
Mecysteine hyđrochloride is used as a mucolytic in 
respiratory disorders assodated with productíve cough 
(p. 1651.2). It iỉ given orally in a usual dose of 200 mg three 
times daily beíore meals reduced to 2 0 0  mg twice daily aher 
6 weeks. A rapid dinical eHect can be achieved by givứig 
200 mg ỉour times daily ỉor the first 2 days. For doses in 
children, see below.

Mecysteine has also been given by inhaladon.

Administration in chiidren. The recommended oral dose 
of mecysteine hydrochloride in điíỉdren aged 5 to 12 yeais 
is 1 0 0  mg 3 thnès daily. , •;

Respiratory disorders. Mecýstẹine hydrochloride given 
oraíly has reduced symptomsol cough in padents with 
chronic bronchitís or other respiratory disorders, but its 
eữect on sputum producdon and pulmonary ỉunctíon has 
been variable. 1-2 The use of mucolytìcs in chronic obstruc- 
tìve puhnonary disease (p. 1199.1) is controversial.

1. Aylwaid M. tí ai. Cỉinỉcaỉ thcrapcudc evaluatíon of mcthylcystti&e 
hydrochloride in patỉents vvith chronic obỉtructive bronchiiis: a 
balanceddoubỉe-bỉỉn^ỉnal withpiacebocontroi.C uniừđRaO pin 1978; 
5:461-71.

2. Sahay JN, tí ai. The eữect of methyỉ cysteine (Vlsdair) in resplratory 
đỉseases: a pìỉot study. ữ in  Trials J 1982; 19: 137-43.

Adverse Effects and Precautions
Nausea and heartbum have occasionaỉỉy been reported. 
Since mucolytícs may disrupt the gastric mucosal banier 
mecysteine hydrochloride should be used with cautíon in 
patients with a history of peptíc ulcer disease.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Sĩngle ingredient Prepqrolions. Iri: Visclairt; UK: Visdair.

M e n g iy t a t e  ỊriNNi
Menglitìtb;.Menglỷtaturn; Menthol Ethylgỉycolate; MeHmn-
T â b ' , / ■  ’■ - '■
p-Menth-3-yT ethoxyacetate.
C MH 2 A = 2 4 2 .4  
CAS-  579-94-2.
Ụ m — aB9R0E116. .

PrọẠỴe
Menglytate i$ an ingredient of some preparatíons promoted 
for the treatment of cough.

Preparotions
Propóetory Preparations (details are given ÚI Volume B)
Mubi-mgredìent PreparoHons. ItaL: Coryĩin C: Neo Borocillina 
Balsamica; Neo Borocillina Oecong.

Methoxyphenamine Hydrochloride
ỊBANM, rlNNMỊ <s>
Hidroctorụro de metoxifenamína; Methoạph^ứđnn Hỵdréh 
chioride; Méthoxyphénamine, Chlorhydrate de; Mettiox- 
yphenamint Hydtọchloridum; Metạwfẹnamina_,:hidrốdọnjrỌị 
de; ■■ Mexyphárníne ■ Hydrochloríde; MeTOKenệeHaMnhla- 
rvựpỏxáppkựỊ.^”1
2-Methọ^-Nã-âĩmethylphenethylamine hydrochloride. 
C ^ y N a H Ờ ề M ?  _ . - '■ ■
pis — 93-30-1 (.'methoxyphenamine);. 5588-10-3 (méthox- 
ỳphẹnamine hydrochbride).
ATC — R03CB02. ; .
ATC Vet —  QR03CBỌ2.
UNII — 52V8BW7FX. ' - -\~

Pro/ĩ/e
Methoxyphenamine is a sympathomimetìc with effects 
similar tô those of ephedrine (p. 1663.1), given orally as the 
hydrochloride. It has been used as a bronchodiỉator mainly

in combinatìon preparatíons for the relieỉ oỉ cough and 
nasal congestíon.

Preparotions
Proprietary Preparations (details are given in Volume B)

Muhi-ingredient Prcparations. Chũe-. Cheracol; Chừuc. Asmeton 
(PDKH); Ke Zhi (3Ĩ2.); Hottg Kong\ Asmeton; IrL: Casacol; 
Venex.: Metoxihlin.

Methyl Dacisteine ỊriNNMi
Daèisteína de: metifo;: Dacistéine Méthyle; Đacisteinum. 
Methyiis;: EL-1035 (dacisteine); Methyl Diacetylcysteinate; 
SaqncĩenH M eim  
MetfiyfiV,5-dìacetyl-L-cysteinate. 
j^H,iNOÌS=2193 .
CA5 —18725-37-6 (dacisteine); 19547-88-7 (methyl dacistẹine).

ProỊỊIe
Like acetyỉcysteine (p. 1652.2), methyl dadsteine has been 
used as a mucolytic in respiratory disorders assodated with 
productíve cough (p. 1651.2). It has been given oraỉly ìn a 
usual dose of 600 mg daily, divided into 3 or 4 doses.

Preparatíons
Propríetory Preporolions (details are given in Volume B) 

Single-ingredient Preparations. Fr. : Mucothiol.

Methylephedríne Hydrochloride IBANMI ® 
d/-/y-Methỹlephedrine Hydrochloride; dí-Methylèphedrine 
Hycírọchloride; :Metilefedrina, hidroclorúro de; MeTwi3(Ị)e- 
ÃpnHa fMflpoxjiopMfl. : “ ■■■■ ,
C.Ì/?S,2/?5)-2-Dimethylamlno-l-phẹnylpropan-l-oÌ hydro- 
ehíoridè:
C)iHi7NO,HCI=215.7
CAS -n  S52-794 ((-ymethylephedrìpe); 1201-56-5 ((±)- 
methylephedrine); 38455-90-2 ((-ỵ-met&ỵlephẻdrine hydro- 
ơìloride); 942-46-1' ((ihmethylephedrine hỵdrochloride);
18760-804) (C±)-međlỹtephedn'ne hydròcrilónde):'
UNII — 992Í4P83XMr

Pharmacopoeias. In Jpn.

Proỉịle
Methylephedrine hydrochloríde is a sympathomỉmetíc with 
effects similar to those of ephedrine (p. 1663.1). It has been 
used as a bronchodilator and is given oraỉly in combinatíon 
preparatìons for the relieỉ of cough and nasal congestion.

Preparations
Propnetary Preparertions (details are given in Volume B) 

Sãigla-ingradienl Prgpamlions. Chùta: Kang Yu Deng Tong (dk
♦sế®).
Muhi-ingiedient Preporations. China: Ai ỈCai Ping (S91?); Nor- 
pin A (Ỉrt/K1!1); Xi Er Ke (H /K Í); Hong Kong-. Codaevvon; Jpn: 
Colgen Kowa IB; Lightgen; Sin Colgen Kowa Kazef; S.Afr.: 
tlvicot; Switz.: Tossamine plus; Thai.: Hustazol-C; Methorcon; 
Venez.: Uvico.

Mordofone iriNNì
Dimeclofenone; Morcloíona; Mordofonum; Mordophon; 
MopKBOỘOH.
4'-Chloro-33-dimethoxy-4-(2-morpholinoethoxy)benzophe-
none.
CjtHj<PNỌjHỌ5.9
CÂ5 —  31848-01-8 (mordoíone); 31848-02-9 .(mordựone 
hydrođĩbríde). ' " . '
ÁTC — R05DB25. ■ “  V "
AK Vet — QR05DB25.
UNII — . VY62Ị1B872 : :

Profìle
Mordoỉone iỉ a centrally actíng cough suppressant used ỉor 
non-productíve cough (p. 1651.2); it ỉs given orally ìn usual 
doses of 150mg four OT five times daily. It has also been 
given as the hydrochloride.

Preparations
Prepríetory Preparations (details are given in Volume B) 

Single-ingredient PreporoHona. Svritt.: Nitux.

Naphazoline IBAN. HNNI ®
Náfatso|iinl; Mạ<àzoljn; Nafazolina; Naphazolinum; Haệa30- 
yìĩm ."' ‘ '
Í^NaphthylmèthyO^Mmidarolĩne: ^  ĩ Ạ ‘"í
:c ÙHmN^210.3 '
CAS — 835-31-4. * ’
ATC —  R01AA08; R01AB02, S01GA0L11
ÁTC Vet — QRỌ1AAŨ8; QR01AB02; QSỔÌỔAữi: • • ‘ .
W I1 ^  H23IGF11BV , :

Naphazoline Hydrochloríde ỊBANM. riNNMi ® 
tHidrodomro de nafezolìna; NafaGoliinihydraifetidi; Na%o-- 
Ịln Hidroklorữr; NaỀcolina, hiđròclDmrtí':ẽleL'-^afezòlinr-': 
tìrdroklorid; Nafa2olìn-hydrochlorrd;'-'NafÈDllnhyđrolitc)ddii 
Nafạzolino hịdráchloridas; NaphazoWnẹ,.7GhlofhỷcTfàtê 'de.' 
Nạphazolinftydrochlorid; Naphaẩolini1 •Píydrôchtoriàúmr- 
Haộa30íiMHa rnflpoxnopMfl. ” í
C mH„N2,HCI=246.7 ' 'J . ' '
CAS —  550-99-1 -
ATC — R01AA08; R01AB01 S01GA01. * ” „
ATC Vet — QR01AA08; QR01AB02; QS01GĂ0Ỉ.
UNII —  MZĩ Ỉ31787D w ^

Pharmacopoeias. In Chin., Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8: (Naphazoline Hydrochloride). A white or almost 
white, crystalline powder. Freely soluble in waten soluble in 
alcohoL Protect from light
USP 36: (Naphazoline Hydrochloride). A vvhite, odourless, 
crystalline powder. Freely soluble in water and in alcohol; 
very slighdy soluble in chloroíorm; practìcally insoluble in 
ether. pH of a 1% solutìon in water is betvveen 5.0 and 6 .6 . 
Store in airtíght containers. Protea bom light

Naphazoline Nitrote ÍBANM, riNNMi ® 
Nafatsoliiriinitraatti; Nẩfazolin Nitrat; Nafaròirna, nitratữ de; 
Nafezolinniơat; Nafezolin-nitrát; Nafázolỉnõ nĩtratas; Nalãzo- 
liftỹ' azotan; Naphazpline, Niữare de;‘-Naphazòlini- nittás; 
Naphazoliniurn Nitricum; Naphazoỉinmtrat; Naphtheinum; 
Nịtratodẹ naiắzolina; Ha<|)a30JiMHa HmpaT. '*■ '■■■ ■ •
C mHu N2,HN03=2733 
C4S —  5144-52-5.
ATC — R01AA08; R01AB02; 50IGA01.
ÁTC Vet — QR0ÍAA08; OR0IA802; QS01GAỌỈ. 
U m — SC99GR1TSS.

Pharmacopoeiaỉ. In Eur. (see p. vii), Jpn, and Vĩíf.
Ph. Eur. 8: (Naphazoline Nĩtrate). A vvhite or almost white, 
crystaUine povvder. Sparingly soluble in waten soluble in 
alcohol. A 1% solution in water has a pH oỉ 5.0 to 6.5. 
Protect hom light.

Uses and Administration
Naphazoline is a sympathomimetỉc (p. 1507.3) with marked 
alpha-adreneigic activity. It is a vasoconstriaor with a rapid 
and prolonged action in ređudng swellỉng and cohgestion 
when applied to mucous membranes.

Naphazoline and its salts are used for the symptomatic 
relief o! nasal congestion (p. 1652.1). Solutions containing
0.05 to 0.1% of the hydrochloride or the nitráte may be 
applied topically as nasal drops or a spray usualỉy up to once 
every 6 hours. For doses in children, see belovv.

Solutions containing up to 0.1% oí naphazoline 
hydrochỉorìde have been instilled into the eye as a 
conjunctival decongestant (see Conjunctivitis, p. 611.1).

Naphazoline has been used as a vasoconstrictor with 
local anaesthetics.

Naphazoline acetate has also been used in nasal 
preparations.

Administrotion in children. In some countríes, Solutions 
containing naphazoline nitrate 0.05% have been applied 
topically as nasal drops or a spray, usually 2 or 3 times 
daily, in children aged 7 years and over for the sympto- 
matic reỉieỉ of nasal congesúon.

Adverse Effects, Treatment, and Precautions
As for Sympathomimetics, p. 1508.2 and p. 1508.3; 
naphazoline has mainly alpha-agonist ehects. Aỉter local 
use, transient imtation may occur. Kebound congestion 
may occur aỉter írequent or prolonged use. Systemic eíỉects, 
induding nausea, headache, and dizziness, have occurred 
aíter topical use. Overdosage or acddental oral use of 
naphazõline may cause CNS depressión with marked 
reduction o{ bodỹ temperature and bradycardia, sweatmg, 
drovrâness, and coma, particularly in children; it should be 
used with great caution, ư at alỉ, in iníants and young 
children. Use 0 f naphazoline in the eye may liberate 
pigment granules hom the iris, espedally when given in 
high doses to elderly paúents. Hypertension may be

The Symbol t  denotes a preparaúon no longer activdy marketed The Symbol <8> denotes a substance whose use may be restricted in certain sports (see p. viii)
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followed by rebound hypotension. Treatment of adverse 
eữects is symptomatìc

Abuse. Ischaemic stroke that deveỉoped in a 46-year-old 
man was conãdered to have be en predpitated by abuse oỉ 
topical naphaxolỉne.1 The patient had used more than 20 
nasal applicadons daily ỉor several yeais. 

ỉ .  Costtntỉno Q, ứ  ũL Iscbemỉc stroke ỉn a man wỉth oaphaxoỉỉne abuse 
history. Am ỈB m trs ầUd 2007; 25*. 983.el-983.e2.

Effeds on the eyes. For mentíon of coạjunctivitis induced 
by ophthalmic decongestant preparations containing 
naphazoline, see under Phenylephrine, p. 1673.2.

Introoperative use. A report' of 2 cases of toxidty asso- 
dated with intraoperanve use oỉ a naphazoline-soaked 
sponge to control excessive bleeding aíter adenoideaomy. 
Hypertension and reíĩex bradycardia, which evolved in 
one case into marked hypotension, were noted in both 
patients. There was evidence oí CNS depression wíth a 
reduced respứation rate and prolonged recovery from 
anaesthesia.

1. Wenzd s. eí ai. Course and thcrapy of imoxication vviih imidaioline 
dcrỉvaie naphazoỉỉne. ĩnt J PutíatT Otorhinoỉaryrtgol 2004; 68: 979-83.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Svveden, dassiíies naphazoline íor 
ophthalmỉc use as probably not porphyrinogenic; it may 
be used as a drug of ũrst choice and no precautions are 
needed.1

1. The Drn8 Database for Acute Porpbyria. AvaỉUble ac httpt//www. 
drugs-porphyna.org (accessed 19/10/11)

Interactíons
Since naphazoline is absorbed through the nasal mucosa 
interactions may follow topical application. The BNF 
considers that all sympathomimetic nasal decongestantỉ 
may cause a hypertensive criiis ư used during ưeatment 
vvith an MAOI. For the interactions of sympathomimetics in 
general, see p. 1508.3.

Pharmacokinetics
Systemic absorption has been reported aỉter topical use of 
Solutions oỉ naphazoline. It is not given systemically, but it is 
readiỉy absorbed hom the gastrointestinal trad. Naphazo- 
line instilled into the eye causes conjunctival vasoconstric- 
tion within 10 minutes and effects can last ÍOI up to 6 hours.

Preparotions
Proprietary PraparaHons (details are given in Volume B)
Sngle ingradianl Prsparations. Arg.: Acdíediin Nasaỉ; AUuhist; 
Bactío Rhin; Bano Ocular Agrandt; Dazolin; Disel; Fabozolina; 
Gentlsyl NF; Gotabiotic D; GotứiaL' Let-Nasal; Mirasan: Mirus- 
S; Naỉazolex; Nasalex: Panoptíc NF; Privina; RhinaL' Austral.: 
Albalon; Murine Clear Eyes; Naphcon; Austría: Aconex' Col- 
dan; Rhinon; Rhinoperd; Belg.: Deltarhinol-Mono; Naphcon; 
Neoỉenox Naphazolinef; Neusinol; PridasoL Vasocedine; Brat.: 
Claroít; Gotallv; Multisoro: Narix; Naácolt; Neosoro; Privina: 
Rinomax; Rinos-A; Sonarin (AD); Sorodim; Canad.: Ak-Con; 
Albalon; Allergy Dropsỷ; Clear Eyes; Diopúcon; Naphcon Fone; 
Original Eye Drops; Reửesh Redness Relịeí; Otile: Clarimứ; 
Red Of£ Qtũur. Hu Tai (-?■#); Runjie (ỈSíỀ); Cz.: Sanorin;
G er.: D urau itra  N; Privứiy; Proculin-t; Tele-Stulln-f-; Televis- 
Stulln; Gr.: Coldan; Naphcoa' Bong Kong-. Albalon; AU Oean 
Hung.-. Iridina; India: Clearine; OcuceL' Ocustress; Indon.: 
Optrinet: IrL: Albalont: Murine Irritadon and Redness Relieí; 
Israel: Naphcon Portet; ItaL: CoQirio Alía; Imidazyb Iridina 
Due; Naftazolina; Pupilla; Rinaána: Malaysùr. Aỉbalont; Mcx.: 
Aíaxoìi AHaãna: Alphadinalt; Celunat Fazolin; Gamatropint: 
Gotinal; Nazil; Oítasepdk: Neth.: Albalont; NZ: Clear Eyes; 
Naphcon; Phữipp.: Cosooth; Vasodear PoL: Rhina7in; Rus.: 
Nafazol (Haộasan); Sanoiin (CaHopHH); S~Afr.: Murine Clear 
Eyes; Saỉyr Bleu; Spain: Alía-h Miradan Vasoconstrictor Pensa; 
Thai.: Albalon; Naphcont; Turk.: Deltarhinolt: Enũuddet; 
UKi Murine Irritatìon fr Redness Relirí; ukr.: Nasolin 
(Ha3aaa)f; Sanorin (CaacpBH); USA: Advanced Eye Relieỉ 
Redness; Ak-Con; Albalont; All Cleart; clear Eyes Plus Red- 
ness Reliet ơear Eyes; Napha Porte; Naphcon; Privúie; Vena.: 
ClarasoL' Geaiize; Fazolaa' Gotinal; Naphcoa Nas; Niazol; 
Nlnazo.
MuhHn^adMnt Praporations. Arg.: Aílubist Plus Alvo Nasal; 
Andbiocort; Bactío Rhin Prednisolona; Bideon; Biotaer Nasalt; 
Dexalergin; Disel Hidrocortisona; Diynisan; Eactioneye; Fada- 
nasal; Gripace; Hyalcram; Mlra Klonal; Mirus; Nasojob Nasomi- 
cina; Neo-Cunino; Neodexa Plush Neoeíodil; Neosona; Nexa- 
dron Compuesto; Nexadron Plus; Panoptìc Provacsin Nasal; 
Reỉenax Colirio; Reíenax Gotas Nasales; RinoElax AG M; Rino- 
geb Rinolabsa; Suavithiolt; Vistadex' Vỉsudar AustraL: Alba- 
lon-A' Antistine-Privine; Naphcon-A Optrex Medicatedt; Vis- 
ine Allergy; Austrùc Coldistaa Coldophthal; Luuí-Nasenspray; 
OphtaguttaL* Rhinon; Rhinoperd comp; Belg.: MỊnhaves Naph- 
con-A* Soừaline; Sohasolone; Braz.: ClanistiL' Garil; Coliiio i 
Legrand; Colixio Mouia Brasíl; Colirio Teuto; Conidiia Crista- I 
lin; FIuo>Vaso; HemodottiỶ; Hidrocin; Lerin; Maxibelb Naridrin; 
NariQux; Nasomil; Neo Quinúca Coliiiot; Ninileno; Novo Rino; I

Rhinoseptt; Rinisone; Sinustrat Vasoconstriton Sorine Adulto; 
StUux; Visaiul; Viáplex; Visolon; Visual; Zincolok; Canad.: 
Albalon>A' Blue CoUyhum; Clear Eyes Allergy; clear Eyes íor 
Ory Eyes Plus Redness ReUeỉ; Collyre Bleu Laiten Diopticon A' 
Naphcon-A Onrecult; Opcon-A; Reíresh Eye Allergy Reliet 
Visine Advance Allergy; Ztadrin-At; Chile. Clarimir F; Desso- 
lets Miral; Naphcon-A; Naphteais; Nico Drops; Novo-Tears; 
Oculosant; OítaUrio; Red Off Aqua; Red Off Plus; China. Naph- 
con-A (ỈVitìẺ); Xin Le Dun (§Í^S); Cz.: Sanorin-Analergin; 
Denm.: Ansalỷ; Anóstina-Privia Sesal; Fr.: CoUyre Blea Deri- 
nox; Ger.: Antistin-Privint; duraultra-h Oculosan Nt; Siozwcrf; 
Gr.: Neo-Priphen: Oculosan; Septobore; Zabysept; Zlncfein-A' 
Hong Kong. Clear Blue; Frazoline+; Konjunktíval; Naphcon-A' 
Nazúi; Oculosan; Opcon-A; Vista-Tonet; Visurex; India-. 
Andre-I-Kul+; Andre; Betnesol-N Nasalt; E-Nomi; Eícorlin; 
Exxon; Penoxt: I-Boric I-Top; Igardex; Mezol; Microsol; Mil; 
N-Cool; N-Zolin; Nailin; NCZ; Netacool; Nilhiỉt; NPBon Ocucel- 
A Ocudear; Ocudecon; Ocurest-AH; Ocurest-Z; Ocurest; Ovisíl; 
Proto-Borict; Indon.: Plamergi; ỉndoỉrin-At; Isotic Azora; 
Naphcon-A' Oculosan; Zincopto: IrL: Opưex Clear Eyes; Israel: 
Alnase; Optrvl; Phenyphrine-Azolt; Proaf+; Ital: Alíaílon Anti- 
settico Astringente Sedativo: Antistin-Privina; Collirio Alfa 
Antistaminico; Deltarinolo; Fotofil; Genallat: Imidazyl Antiỉta- 
minico; Indaco; Iriỉtamina; Oítalmil; Pupilla Antistaminico; 

ị Rinoddina; Zinc-lmizol; Maiaysia: Alergofial+; Napha A; Naph- 
I con-A; Mex.: Afazol 2; Bioírin; Biotarson ot; Eyrasil: lỉtasol;
Ị Midazol Olteno; Minis; Naphacel; Naphiears; Opcon-A; Poen-. 
Ị tobral D; Solưicior con Lagrifilm; Soluiina; Sulvú Zindrin-A' 
ị NZ: Betnesol Aqueous; Clear Eyes ACR; Naphcon-A; Optrex 
I Red-Eye Relieỉ; Visine Allergy; Philipp.: Decocon A' Irazol; 

Moisturizing AU Clean Naphcon-A; Oculosan; Optaphen; Vis- 
tallerg; PoL: Betadrin; Cincol; DermophenaioL’ Mibalint; Ocu- 
losan; OftophenazoL' Rhinophenazol; Sulíarìnol; Port.: Alergií- 
talmina: Rus.: Betadrin (EeraopHH); Ocumethyl (OicyMenui); 
Polynadũn (ĩloaHHaaHM); Sanorin (CaHữpHH); Sanorin-Analergin 
(CanopaH-aHanepnui); S.Afr.: Adco-Nasdrof; Amistin-Privin; 
Covomydn; Covosant; ENT; Fenox; Oculosaa Universal Nasal 
Dropst: Zinrfrin-At; Singapore. Antistin-Privin; Naphcon-A; 
Nazal Spray; Spairr. Alergoíial; Centilux; cloram Zincf; Colirio- 
dlina Adren Aỉtrt; Epistaxol; Kanaíosal Prednit; Kanafosalf; 
Oỉtalmol Oculan Ojosbe) Azulf; OjosbeJ; Rinovelt; Zolina; 
Swed.: Antasten-Privint; Switz.: Antistin-Privint; CoUyre Bleu 
Laiter; Oculosan; spray nasal comp pour aduitest; Thai.: 
Levoptin; Naphcon-A Oculosam Turk.: Alergoítal; Sullarhin; 
UK: Eye Dew; Murine Bright & Moist Eyes; Optrex Red Eyes; 
ukr.: Sanorin-Analergin (CaHopKB-AHanepmH); USA: 4-Way 
Fast Acting; Antazollne-V; clear Eyes Seasonal Reliet Maxi- 
mum Snength Allergy Drops; Naphazoline Plust; Naphcon-A' 
Naphopúc-A; Ocubist; Opcon-A; VasoClear A; Vasocon-A' Vis- 
ine-A Vcncỉ.: Camolyn Plus; Pinazo; Soltin; Soludear.
Used as an adịunct in:. Fr.: Xylocaine; Spain: Anestesico. 
phannocopoeial Preporolions
USP 36: NaphazoUne Hydrochlonde and Phenừamìne Maleate 
Ophthalmic Solutìon; NaphazoUne Hydrochloride Nasal Solu- 
úon; Naphazoline Hydrochloride Ophthalmic Solution.

Nehenexine iriNNỊ
Neltenexina; Nelténexine; Neltenexinum; HerrreHeKCMH.
4',6'-Dibromo-a-[(frans-4-hydroxycyclohexyỉ)amino]-2-thio-
phene<arboxy-o-toluidide.
C18H20Br2NjOjS=4882 
CAS — 99453-84-6.
ATC —  R05CB14.
ATC Vet —  QR05CB14.
UNII — U942DGM90X.

Protìle
Neltenexine is a mucolytic that has been used in respiratory 
disorders assodated vvith productive cough (p. 1651.2). It 
has been given orally as the monohydrate, in usual doses oỉ
37.4 mg three times daily. Neltenexine has also been given 
rectally as the hydrochloride.

Preparatìons
Propnetary Pirapciralions (dctails arc gỉven in Voỉumc B) 

Síngỉe-mgrBcỉỉent Praporahons. Ita L : Alveoten; Tenoxolt-

Nepinalone iriNNi

Nepinalona; Népinalone; Nepinalonum; HenMHanoH.
{±)-3,4-Dihydro-l-methyl-l-(2-pipendinoethyl)-2(1H)-
napthalenone.
C18H2sNO=271.4 
CAS — 22443-11-4.
A K — R05DB26. :
ẢTC Vet — QROSDB26.
ỤNỊI —  L9806LPR7G.

PivỊịỊe
Nepinalone has been used as the hydrochloríde as a cough 
suppressant in non-producúve cough (p. 1651.2). Oral

doses of nepinalone hydrochlorìde lOmg have been giv> n  
three times daily.

Preparations
Proprietary Pioporations (details are given in Volume B)
Singla ingradient Praparoiions. ItaL: Nepituss; Placatus; Tussol' i- 
na.

Nicocodine IBAN, riNN)
Nicocodina; Nicocodinum; Hmkokoamh.
6-Nicotinoylcodeine; 3-0-Methyl-6-0-nicotinoy|rhorphine.
CMH24NÁ=404-5
CAS — 3688-66-2.
UNII —  DYX391P13E

Profíle
Nicocodine is an opioid related to codeine (p. 40.2). It h IS 
been used orally as the hydrochloride íor its Central couj h 
suppressant eííects in non-productive cough.

Normethadone Hydrochloride IBANM, riNNA I 
Desmethylmethadone Hydrochloride; Hidrocloruro c e 
normetadona; Hoechst-10582 (normethadone); Normet;- 
dona, hidrodoruro de; Norméthadone, Chlorhydrate d ;; 
Normethadoni Hydrochloridum; Phenyldimazone Hydrc- 
chloride; HopMeTaflOH3 rnflpoxnopnfl.
6-Dimethylamino-4,4-diphenylhexan-3-one hydrochloride. 
C2oHJ5NO.Ha=331.9
CAS —  467-85-6 (normethadone); 847-84-7 (normethador ĩ 
hydrochloride).
ATC — R05DA06.
ATC Vet — QR05DA06.

ProỊịỊẹ
Normethadone is dosely related to methadone (p. 8 8 .;). 
The hydrochloride is gỉven orally as a cough suppressant n 
preparations íor non-productive cough.

Preparatìons
Proprietary Preparations (details are given in Volume B) 
Mubi-ingredient Preporationỉ. Canad.: Cophylac.

Noscapine [BAN, rlNN)
L-a-Narcotine; Narcotine; Noscapin; Noscapina; Noscapinurĩ.; 
Noskapiini; Noskapin; Noskapinas; Noszkapin; NSC-536Í; 
HocKanMH.
(3S)-â,7-Dimethoxy-3-[(S/?)-5,6,7,8-tetrahydro-4-methoxy-í • 
methyl-13-dioxolo[4^-g]isoquinolin-5-y0pbthaíide. 
C22H23N0^413.4 •
CAS— 128-62-1.
ATC —  R05DA07.
ATC Vet — QR05DA07. 
um — 8V32U4AOQU.

Descriptìon. Noscapine is an alkaloid obtained tro: n 
opium.
PHarmacopoeias. In Chín.. Eur. (see p. vu), Int., Jprt, and u r. 
Ph. Eur. 8 : (Noscapine). A vvhite or almost white, crystallii e 
povvder or colourless crystals. Practically insoluble in wat> r 
at 2 0  degrees, very slightly soluble at 1 0 0  degrees; slight y 
soluble in alcohol; soluble in acetone; dissolves in sưor g 
adds although the base may be precipitated on dilution vvii 1  

vvater. Protea írom light.
USP 36: (Noscapine). A fine, white or practically whit 
crystalline powder. Practically insoluble in vvater; sUghtjy 
soluble in alcohol and in ethen soluble in acetone; ỉreeiy 
soluble in chloroíoim.

Noscapine Camsildte [BANM, riNNMi
Camphoscapine; Camsilato de noscapinả; Noscapina, 
camsilato de; Noscapine, Camsilate de; Noscapine Cam- 
sylate; Nosapini Camsilas; HocKanMHa KaM3wtaT.
Noscapine camphor-10-sulphonate.
C a H a k b . C10H16O4S=645.7 
CẴS — 25333-79-3.
ATC — R0SDA07.
ATC Vet — QR05DA07.

Noscapine Hydrochloride IBANM, riNNMỊ 
Hidrodoruro de noscapina; Narcotine Hydrochloride; 
Noscapina, hidrodoruro de; Noscapine, Chlorhydrate de; 
Noscapinhydrochlorid-Monohydrat; Noscapirti Hydrochlor-

All cross-reíerences reíer to entries in Volume A
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idum;,Nosọapini Hydrochlort4ụỊTỊ.Monobydricum; Noscapi- 
nium chlonde; Noskapiinihydraklondl; Noịkapin hydro- 
chlòrid monohỵdrát; Noskapínhydtoktorid; Noskâpino 
hidrochloridas; Noskapiny ehloróvvodorek; .Noszkapin- 
hidroklorid; HocKanMHa rnflpoxnopwfl. 
C22H23N07,HaH20=467.9 :
CAS —  912-60-7 (anhydrous noscapine hydrochbnde).
ATC — R05DA07.
ATC Vet — QROSDA07.
UNII — TTN62ITH9I.

Pharmacopoeias. In Eur. (see p. vii) and Int. (both with 
H20); in Jpn (with xH20).
Ph. Eur. 8 : (Noscapine Hydrochloride). A white or almost 
white, hygroscopic, crystalline powder or colourless 
crystals. Freely soluble in water and in alcohol. Aqueous 
Solutions are íaintly acid; the base may be predpitated when 
the Solutions are allowed to stand. A 2% solution in water 
has a pH of not less than 3.0. Protect tom  light.

Uses and Administration
Noscapine is a centrally acting cough suppressant that has 
actìons and uses similar to those oi dextromethorphan 
(p. 1660.2). It is given in an oral dose of up to 50mg three 
tứnes daily. It is also used rectaQy. Noscapine has also been 
given as the ascorbate, camsữate, embonate, and the 
hydrochloride.

Adverse Effects and Precautíons
As for Dextromethorphan, p: 1660.3. Hypenensitivity 
reactions have been reported.

Breast /eeding. Maxúnum concentrations oỉ noscapine in 
the breast milk of 8 .women given 100 or 150 mg of nosca- 
pine ranged' bom 11 to 83 nanograms/mỉ. It was esti- 
mated that breast-fed ũựants of mothers receiving nosca- 
pine 50 mg three túnes daily would ingest at most 
300 nanograms/kg of noscapine per ỉeed, an amount con- 
sidered unlikely to be a hazard. No adverse effects have 
been seen in breast-fed iníants whose mothers were given 
noscapine, and the American Academy of Pediatrics2 con- 
siders that it is thereíore usually compatible with breast 
feeding.

1. Olsson B, ữ ai. Bxcretíon oỉ noscapine in hunun breast milk. Bur J ơin
Pharmacữi 1986; 30: 213-15.

2. American Ácademy ot Pedỉatrỉcs. The transíer oỉ drugs and other 
Chemicals ỉmo human miỉk. M iứiria  2001; 108:776-89. {Retỉred May 
2010] CorTection. ibid.; 1029. Also available at: http://aappoỉicy. 
aappublỉcations.org/cgi/contem/full/pediatric$%3bl08/3/776 (accessed 
13/12/06)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Svveden, dassihes noscapine as possi- 
bly porphyrinogenic; it should be used only when no saler 
altemaúve is available and precautions should be consid- 
ered in vulnerable patients.1

I. The Drug Database íor Acutc Porphyrìa. Availabỉe ac hitp://www. 
drugs-porphyria.org (accessed 19/10/11)

Pregnancy. The UK CSM stood by thèir recommendation1 
that Products containing noscapine should be 
contra-indicated in women of child-bearing potential 
(because of -potential mutagenic eííects2), after critidsm 
that the dedsion was based solely on the results oí in-vitro 
work.}

1. Asscher AVV, Fowler LK. Papavereium in vvomen of childbearing 
potential. BMJ 1991: 303: 648.

2. CSM. Genotoxicity of papaveretum and noscapine. Current Problems ỈI 
1991. AJso available at: http://www.mhra.gov.uk/honie/idcplg? 
IdcService»GET_FĨLE&,dDocNamesCON2024449frRevísionSelection- 
MethodsLatestReleased (accessed 21/03/07)

3. Allen s, a  ai. Papaveretum in women of child bearing potemiaỉ. BMJ 
1991; 303: 647.

Interaờions
Noscapine should not be given with alcohol or other CNS 
depressants.

Anticoagulants. Por mention of a possible interacdon 
between noscapine and warfarìn, see Cough Suppressants, 
p. 1533.2.

Pharmacokinetics
Reíerences.

1. Karisson MO, a  al. Pharmacoklnetics of on l noscapine. Bur J CUn 
Pharmaat 1990; 39: 271-9.

2. Karlsson MO. Dthlstrom B. Se rum protein bindlng oi noscapỉne: 
iníluence QÍ i rtversible hydrolysis. J Pharm pharmacol 1990; <2:140-3.

Preparcitions
Proprietary Praportrtions (details are given in Volume B)
Singie-ingredMnt Preparations. Belg.: Nosca-Mereprine; Nosca- 
Hex; Ger.: Capvab Hong Kong: Excopint; Recomat; lnđon.: 
Longatin; Mercotin; Neth.: Huitussin; Kruidvat Hoestdrank

Noscapine; Natterman Noscasan; Otrivin; Roter Noscapect; s. 
Afr.\ Nltepax; Spain: Tuscalman; Swe(L: Nipaxon; Switz.: Tus- 
sanil N.

Mubi-ingrscfie(it Preparotions. Arg.: Fundobron; Graneodin N; 
No-Tos Pocket; Tosedrin Compuestot; Vi-Balsabron; Austriar. 
Tuscalman; Tuscalman; Belg.: Noscaũex; Otữe: AB Antìtusivo; 
Bucogerm Tos; Captusỷ; Congestex; Cotibin Flu Dia y Nodie; 
Freshmel Tos; Geniol Compuesto; Geniol-P Compuesto con 
Clorlenaminot; Graneodin-Tos; Gripexin Limonada Calientet; 
No-Flu; Tapsứi Compuesto con clorỉenamina; Tapsin Compues- 
to Dia/Noche plus; Tapsin Compuesto DN; Tapsứi Compụesto; 
Chúta: Asmeton {WJtfrí%); Ke Zhi (ỈỈ2.); Fr.: Tussisedal; Hong 
Kong: Asmeton; Coldcap-A; Coldtab-2; Coltalin-GP Extra; 
Coughlint; Decaugh nt; Dr Jacobson Cough Syrupt; Nosa- 
ztaef; Nosbromt; Noscaphyllinet; Panadol Cold & Flu Extra; 
Wel-Coplexf; India: Coscopin Plus; Coscopin; Coscopin; 
Indon.: Dextrosin Anak; Flucodin; Flunadinf; Noscapax; Para- 
tusin; Paratusin; Tilomix; singapore: New Tonin Troche; Tonm 
Cough; Sweí: Spasmoỉen; Switz.: DemoTussil; Hederix; Spas- 
mosolt; Tossamine plus; Tossamine; Tuscalman; Tuscalman; 
Turk.: Coldeks; Tusưon.

Oxeladin Citrate IBANM, riNNMi
Otrato đe oxelẳdiná; Ọkseladiinivétysitraàtti; ờkseladino- 
■ vandenilio citratas; Oxelàdina, citrata. de; Oxeladln<itrát; 
Oxéladine, Qtrate d'; Oxéladine, hydrogénođtrate d'; 
Oxeladini Qtras; Oxẹladini hydrogenocitras; Oxeỉấdinvãted- 
trat; OKcenaflMH3 LlMTpạT. -
•2-(2-Diethyláminoéthoxy)ethỵl •2-ethyle2-phenylbutyrate 
dihydrogen citrate. '■ ■ ■ ■ ■ít' '
C2oH33̂ Q3.!-6l:l807=527.6
C4S- —  46&-61-1 (oxeladin); 52432-72-1 (oxeladịn ứơate).
ATC — R05DB09.
ATC Vet — QR0SDB09..
UNII — 5AB/5C340C ,

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Oxeladin Hydrogen Citrate). A vvhite or almost 
white, crystalline powder. It exhibits polymotphism. Preely 
soluble in waten slỉghdy to very slightly soluble Ũ1 ethyl 
acetate.

Profi’/ẹ
Oxeladin dtrate has been given orally as a centrally acting 
cough suppressant for non-productive cough (p. 1651.2). 
Up to 50 mg daily in divided doses has been given orally. 
Higher doses of up to 120mg daily have been given as a 
modihed-release preparatlon.

Preparatíons
Proprietary Praporations (details are given in Volume B)

Single-ingradMnt Preparationỉ. Arg.: Elitos; Frenotos; Nadetos; 
Plardox; Fr.: Paxeladine; C r Antivix; ukr.: Paxeladin 
(IlaKceiiaaHH).

Mubì-ingredient Preporotions. Arg.: Aseptobron Bromexina; 
Aseptobron C; Frenõtos Muc Pectoral Laĩedar; Mex.: Connex; 
Fluxfdan; Tesalon TenalU; TheraFlu Tenaiư.

Oxolamine MNNI
683-M; Oksolamiini; Oksolamin; Oxoiamin; Oxolamina; 
Oxolaminum; ŨKConaMMH. 
5-(2-(Diethylamino)ethyO-3-phenyM 2,4-oxadiazole. 
C,<H,,N30=245J 
CAS — 959-14-3.
ATC — R05DB07.
ATC Vet — QR05DB07.
UNII — 90BEA145GY.

Oxolamine Citrate ỊriNNMỊ 
AF-438; Citrato de oxolaminà; Oxolamĩna, citrato de; 
Oxolamine, Qtrate d'; Oxolamini Citras; SKF-9976; OKCOha? 
MHHa LỊtnpaĩ. .
CmH19N30,C6H80 7=437.4 V '
CAS— 1949-204.
AĨC —  R05DB07. .....
ATC Vet — QR05DB07. .
UNII —■K5X4XBR694.-

Oxolamine Phosphate iríNNMi
Fosfeto de ồxolamiria; OxolamifỊa,;fbsfàtà- de;' óxoláminẹ, 
Phòsphate d'; Oxolamini Phosphas; OKConaMMHa (DocộaT.. ; - 
.C4S -  1949-19-5. •-;:- 
ATC—PŨSỌB07..
AKV& — QR05DBÓ7.

Proíile
Oxolamine is a cough suppressant with a mainly peripheral 
actíon that hks been ũsed for non-productive cough 
(p. 1651.2). It has been given as the dtrate in usual oral 
doses of 100 to 200 mg three times daily. The phosphate has 
been used sũnilariy. It has also been given as the tannate.

Halludhatìons in children have been reported after 
oxolamine use.
Reíerences.

1. McEvven J, a ai. Hailucinanorư in children caused by oxolamine dtrate. 
M aU A ìtữ l 989; ISO: 449-52.

Interactions. ANĨKOACUIANĨS. For mentìon of a possible 
interactíon between oxolamine and warfaròu see Cough 
Suppressants, p. 1533.2.

Preparations
Proprietory PraparaHons (detailỉ are given in Vohime B)

Singte-ingredient Prapomtiom. Chile: Numosol; Perebron; Respi- 
bron; Terâtos; Tiilox; Gr.: Goltuss; Perebron; Israel: Symphocal; 
ItaL: Tussibron; Mex.: Aledron; Bredon; Contuxint; Bumol; 
Expeanin; Oxathos; Oxobront; Oxoman Oxonúíer; Oxotust; 
Oxotusúi; Turk.: Kalamin; Oksabron; Oksalamin; Oxotuss; Per- 
brons; Perebron; Sekodin; Subitob Tusebron; Venez.: Broxol; 
Caíox; Calcimonio; Citralamina; Lexo; Opilỉna; Oxalcon Oxotil; 
Perebron.

Mubî ngredient Preporolions. ItaL: Uniplus; Mex.: Caltusine; 
Caobe; Guaxoquim; Otolen; Turk.: Contex: Forza; Katarin 
Forte; Katarin; Oledro; Veneĩ,: Opilina Compuesta; Oxolavin 
Compuesto.

Oxym etaioline Hydrochloride
ỊBANM, USAN, riNNMỊ ®
H-990; Hidrpdprurõ de oximetazolina; Oksimetatsoliỉnihy- 
drokloridi;ỌksihỊetazolin Hĩdroklorur; Oksimẹtarolino hidro-: 
chloridàs; Own1etazolina, hidrodoruro de; Oximetazolỉn- 
hidrọk)qrid;: Oxìmẽtazollnhydroklorid; Oxymetazolln hydro- 
chlprịd; ỌxymẻtazoíirỊe’r chlorhydrate d'; Oxymetazoíìnhy-. 
drochtorid; Oxymetazolini Hydrochloridum; Sch-9384; 
OKCHMèTa30/iHHa ri4flpoxnopnfl.
C,6Hj4NíO,biạ==296.8 
CA5 ̂  2315-024. .
ATC— R01AẠ05; RÓIAB07; S01GA04.
ATC Vef — QW1'ÀAỌ5; QR01AB07j QS01GA04.
UNII — K89MJ0S5VÝ. ' '

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Oxymetazoline Hydrochloride). A white or 
almost vvhite, crystalline powder. Freely soluble in water 
and in alcohol.
USP 36: (Oxymetaíoline Hydrochloride). A white to 
practìcally whìte, fine, hygroscopic crystalline powder. 
Soluble 1 in 6.7 oỉ vvater, 1 in 3.6 oỉ alcohoi, and 1 in 862 of 
chloroíorm; practically insoluble in ether and in benzene. 
pH of a 5% solution m water is betvveen 4.0 and 6.5. store in 
airtight containers.

Ưses and Administration
Oxymetazoline is a direct-acting sympathomimetic 
(p. 1507.3) with marked alpha-adrenergỉc activity. It is a 
vasoconstrictor and reduces swelling and congestion when 
applied to mucous membranes. It acts within a few mỉnutes 
and the effect lasts ỉor up to 12  hours. It is used as the 
hydrochloride for the symptomatic relief of nasal congestlon 
(p. 1652.1). In adults and children aged over 6  years, a 
0.05% solution of oxymetazoline hydrochloride is applied 
topically as nasal drops or a spray, usually 2 or 3 tímes daily 
to each nostril as tequired. Over-the-counter cough and 
cold preparations containing sympathomimetic deconges- 
tants (induding oxymetazolìne) should be used with 
cautíon in children and generally avoided in young 
children, for details see Cough, p. 1651.2.

A 0.025% solution of oxymetazoline hydrochloride may 
be instilled into the eye every 6 hours when necessary as a 
conịunctival decongestant in adults and chiỉdren aged over 
6 years (see Conjunctivitis, p. 611.1).

Administration in children. For detaiis oí the use of oxy- 
metazollne hydrochloride in children, see Uses and 
Administration, above.

Adverse Effects, Treatment, and Precautions
As for Naphazoline, p. 1669.3.

Porphyria. The Drug Database ỉor Acute Poiphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centte Sweden, classiíies oxymetazoline for

The Symbol <8> denotes a substance whose use may be restricted in certain sports (see p. vili)The Symbol t  denotes a preparation no longer actively marketed

http://aappo%e1%bb%89icy
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aasal use as probably not porphyrmogenic it may be used 
as a drug of first choice and no precautions are needed.'

1. The Dĩug Database for Acute Porphyria. Avaiỉable aL* hctp://www. 
drug3-porphyTia.org (acoessed 19/10/1 ì >

Interadỉons
Since oxymetazoline is absorbed through the mucosa 
interactions may follow topical applicatíon. The BNF 
considers that ail sympathomimetic nasal decongestants 
may cause a hypertensive crisis ư used during treatment 
with an MAOL For the ỉnteractions of sympathomimetics in 
general see p. 1508.3.

Preparations
Propnetory Praparations (details are gi ven in Volume B)
Sngle-ingradhnt Preporatíons. Arg.: Apracur Nasal; Lidil; New- 
dan Rinox VX; Visine D; Yusin; AustraL: Chenũỉts Own 
Decongestant Nasal Spray; Dimetapp 12 Hour NasaL Drixine 
Nasat Logidn Rapid Reliet Sudafed Nasal Decongestant: Vicks 
Sinex; Austria: Nasiben; Nasivin; Belg.: Nesivine; Rhino 
Humext; Vicks Sinex; Braz.: Alrin; Aturgyl; Desírin; Freenal; 
Nasivia' Oxiữin; Rinidal; Canaà.: Aírint; Claritin Allergic Con- 
gestion Selief; Claritin Eye Allergy Relieít; Decongestant Nasal 
Mist; Dristan; Drixoral; Long Lasting Nasal Mứt; Vicks Sinex; 
Visine Workplace; Zicam Congestion Relieít; Zicam Sinus 
Relieít; Chữr. Faámin; Oiadin; Oxilin; china: Da Fen Lin (i£ỈF 
JS); Dan Zhong Di Bi Ye (A-tSUkíí); Di Li Tuo (iâiíE); 
Feng Lang (ASI); Oxylin Cz.: Nasivin; Oxamet; Sinex
Vicks; Denm.: Iliadint; JFíff.; Vidcs Sinex; Fr.: Aturgyl' Pema- 
zene; Ger.: Nasivin Sanỉt-h Nasivin; Vistoxynt; Wick Sinex; 
Gr.: Ezixin; Hiadin; NaroL' Ronal; Vicks Vapospray; Hang Kong: 
Aírin; Durationt; Iliadin; Logicin Rapid Reliet; Long Lascing 
Decongestant Nasal Mist; Hung.: Airin; Nasivin; India. Naselin; 
Naãvion; Nazoden; Oxylin; Sinarest-PD; Sinarest; Inảon.: 
Aữin; Uiadin; Visine LR; IrL: Iliadint; Oxylint; Vicks Sínex; 
Israeh Aí-Tipa; Alrin; Nasivỉn; Rhinodir Sinulen; Ital.: Actííed 
Nasale; Equũnet' Ossimet; Oxilin; Rino Calyptol; Jpn: Nasivứi; 
MíiLaỵsia: Aírin; niadỉn; Oxynase; Mac.: Afrint; Iliadin; Naztril; 
Oxylin; Sinex; Viỉine AD; Neth.: Aírin; Nasivin; Oxylin; Vicks 
Sinex; Norw.: Hiađint; Rhinox; NZ: At-Ezef; Dúnetapp 12 
Hour NasaL' phũipp.: Ditxine; Nasivin; PoL: Acatan Alrin; Nasi- 
vin; Nosox; Oxalin; Resoxym; PorL: Aleiion; Bisolspray; Nasar- 
ox; Nasex; Nasorhinathiol; Oxylin; Rinerge; Sinexsensi; Vicks 
Vapospray; Rus.: Nasivin (H*3K*nu); Nazol (Haaon); Nesopin 
(HecooHH); Noksprey (HoKcnpcA); Sanorinchik (CaHopHHHHx); s. 
Afr.: Allergex; DriNasal; Dristan; Drìxine; niadln; Oxylin; 
Sparkling White Eye Dropst; Vicks Decongestantt; Singapore: 
Afrin; Hiadin; Nazolin; Oxy-Nase; Utabont; Spain: Aleiírín; 
A ntirrinum ; Corilisinat; Couldespin Cuvenax; Friresp; Lairesp; 
NasoHna; Nebulidna; Novag Rinọ: NuereL Oỉtinalt; Respibien; 
Respũ; Senanasalt; SinexSená; Utabon; Swed.: Hiadin; Nasin; 
Nezeiil; Vidcs Sinex; Switz.: Nasivine; Thai.: Qiadin: Metzodin; 
Oxymet; Pemazene Oxy; Turk.: Burazin; Qiadin; Okỉinazal; 
Rinidin; VAE: Nasivin; UK: Aírazine; Nasivin; Vicks Sinex; 
ukr.: Nasalong (Ha3anoHr); Nasivin (Ha3HBKH); Naso-Spray 
(Haao-Cnpeă); Nazol (Haaon); Noxprey (Hoxcnpdi); Oxamet 
(OxcaMer)t; RinazoIine (PHHaaoiiHH)t; Rint (Piorr); USA: 4-Way 
Long Lasting; Aírin Extra Moìstuiixing; Aírin Sinuỉ; Aírin; 
Aỉlerest 12 Hour Nasal-fí Chloiphed-LA; Driỉtan 12-lư Nasal 
Decongestant Spray;. Diistan Long Lasting; Duramist Plus: 
Duratìon; GenasaL Nasal Reliet' Nasal Spray; Neo-Synephrine 
12 Hour Nostrilla Complete Congesúon Reliet Nostrilla; NTZ 
Long Acting NasaL Twict-A-Day; Vicks Sinex 12-Houn Viặne 
LR; Venez.: Aírin; Airien; Clarìx; Dtixine; Nasin.
Mubỉ-ỉngredient Preparaiiora. A rg.: Alosob Panoxi; A u ĩtró L : 
N a sex t; A u stría : W ĩdc SinexAloe; F r.: D eturgylone; G er.: Nasi- 
vin Snk-h H ong K ong: Bonjedex; H ung .: Nasopax; Isra ek  
Sinaít; ItaL : Vidcs Sinex; M ex.: Grimal; Hyalox; N Z: Vicks 
Sinext; Rus.: Nazol Advance (Haaoa Ahmhc); S~Afr.: Nazene Ti 
Spaũc. Respibien Antialergico; Seniosprayt; Utabon Complex; 
Vlcks Sprayt; S w itz.: Vidcs Sinex; u k r .:  Nazol Advans (Haaoưi 
Aoaaac).
PharmaeopoaMÌ PiapcvulKMu
USP 36: OxymetazoUne Hydrochloride Nasal Solution; Oxymet- 
axoline Hydrochloride Ophthalmic Solution.

Poníoxyverine /BAN, /UNNI
Carbetapentene; Pentọbiveriini; Pentoxiverin; Pentoxiverina;; 
Pentoxývérlne; Pemoxyverinum; neHTOKCMBepMH.
2-[2-(DÍethyỊa rrwiỏ)eThoxy]ethyl 1 -phenylcydopentanecar- 
bo^iate.
C 2 o H 3 tN O r^ 3 3 5 ’ ■ ' '
CAS — 77-23-6. •
ATC — R05DB05.
ATC Vet —  QR05DB05. 
um — 32C726X12W.

Pentoxyverine CHrxrte IBANM, riNNMi
Garbetapentane Qtrate; Ottáto de péritoxiverina; Pentoksi- 
veriinivetysitraatti; Pentoksiverino-vandenilio dtratas; Pen- 
toxiverina, dtrato de; pẹntoxiverin-hidrọgén-citrát; Pentox-I 
ĩvèrinvăteclứat; Pentoxyverincitrát; .Pentoxyverin-dtrát; 
Pentoxyvérine,. Crtrate dé Peịitoxyverinạ Hydrogen Ciơate;

Pentoxyvérine, hydrogéhodtrạte de; Pentoxyverinị QtraSi. 
Pentoxýverini Hydrogenocítras! UCB-2543; neHTOKCviBepMHa 
LịMTpaT. '■■■.-
^ 3 ,^ 0 ^ * 0 7 = 5 2 5 .6
CAS — 23142-01-0.
ATC— R05DB05.
Alt Vet — QR05D805. . . .. , -
UNII — 4SH0MFJSH1 "
Pharmocopoeias. In ơrin., Eur. (see p. vu), and Jpn.
Ph. Eur. 8: (Pentoxyverine Hydrogen Ciơate; Pentoxyver- 
ine Citrate BP 2014). A vvhite or almost white crystaUine 
povvder. M.p. about 93 degrees. Freely soluble in water and 
in methyl alcohol; soluble in alcohol and in dichlor- 
omethane; very soluble in gladal acetic add. A 10% 
solution in water has a pH of 3.3 to 3.7. Protect bom light.

Peníoxyverìne Hydrochloride IBANM} 
Pentoksiverin Hidroklorũr; Pentoxiverina, hidrodoruro dé; 
neHTOKCMBepMHa rnflpoxnopnfl.
CjoH31N03,HCI=369.9 
CAS — 1045-21-2.
ATC — R05DB05.
ATC Vet — QR05DB05.
UNII — MG7AT3UVT.

ProỊịịe
Pentoxyveríne ũ a centrally acting cough suppressant used 
íor non-productíve cough (p. 1651.2). Usual doses of up to 
180 mg daily of the dưate or hydrochloride ha ve been given 
orally in divided doses. The tannate is also given orally and 
the base has been given rectally.

Porphyrio. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenơe (NAPOS) and 
the Porphyria Centre Svveden, dassiCes pentoxyverine as 
possibly porphyrìnogenic it should be used only when no 
saler altemative is available and precautions should be 
considered in vulnerable patients. 1

ỉ. The Dnig Database for Acuie Porphyria. Avaìlabk ai: http://www. 
drugs-porphyrta.org (accessed 19/10/1 i)

Preparotions
Proprietary Preparoliom (details are gi ven in Volume B)
Single-tngredient Preparotionỉ. AustraL: Nyal Dry Cough; Aus- 
trúr. Sedotussint; Belg.: Balsodase Antitussivum; Fin.:
Todaset; Fr.: Clarix Toux Seche; Codotussyl Toux Seche; 
Codotussyl Toux Seche; Todase Toux Seche; Vicks Pectoral; 
Ger.: Sedorussln; Silomat; Gr.; Tuclase; Hong Kong: Todaset; 
Hung.: SedotUỉsint; ỊtáL: Tudaset; Neth.: Balsodaset;
Tudaset; Phũipp.: Todase; Thai.: Todase+; Turk.: Todase: 
USA: Solotussf.
MulH-ingredient PraporoHons. Arg.: Bio Gríp Plus; Wilpan Anti- 
gripal; AustraL: Vidcs Cough Syrupt; Braz.: Coldiin; Resprin; 
china. Xiaoke (M&l); pin.: Todase Expectorantt; Hong Kong: 
Active Cough Syrupt; Against Cough+; Broncholaxỷ; Cod- 
Fedraf; Cofetalf; Marflu-Xf; Marsedyĩnf; Vida Cought; NetK: 
Balsodase Composituint; Balsodase-Et; S.Afr.: Vicks Acta 
Plust; Turk.: Gayaben; Seskadeks; USA: Albatussin; Allres Pdt; 
AMBI 1000/5Ỷ; Aquatab Cf: Aridex; BetaVentỶ; C-Tanna 12D; 
Carb Pscudo-Tan; õarbatab; Carbatuss; CojzaII Plus; Corzall-PE; 
Corzall; D-Tann CD; Diphen Tann/ PE Tanny CT Tann; Dura- 
tuss cst; Dynex VR-tĩ Dytan-AT; Dytan-CDt; Dytan-CS; Exall- 
D; Exall; ExratUỉỉ; Extendryl GCP; Gentext; Levall 12; Levall; 
Oratuss; Pyrlex CB; Re-Tann; Rentamine Pediatric Respi-Tann 
Grỳ; Respi-Tann Pd; Rynarusst; Tannic-12; Trexbrom; Tri-Tan- 
nate Plus Pediatric Tuss-Tan; Tussí-12 D; Tussi-12; TUSSÍ-12D 
S; Tussizonef; Tusso-ZMRt; Tusso-ZR-h Tustan 12S; V-Cofc 
Vazotan; XiraTuss; Xpect-AT; Venez.: Resprin; Tolmex; Yerba 
Santa.

Phenylephrine /BAN. riNNì 
Fenilefrin; Fenilefrina; Fenilefrinas; Fenylefrin; Fenyyliefrỉini; 
Phenylephrin; Phényléphrine; Phenylephrinum; m-Synephr- 
ine; (beHMnaộpMH.
(1R)- H3-Hydroxypheny0-2-meứiylaminoethanol.
C9Hu N 0 2 = 1 6 7 2
CẠS — 59-42-7.
ATC —  C01CA06; R01AA04; miABOl; R01BA03; S01F801; 
S0ỊGA05.
ATC Vet — QC01CA06; QR01AA04; QR01AB01; QR01BA03: 
QS01FB0Ỉ; QS01GA05. 
um — 1WS297W6MV.

NOTE. Synephrine has been used as a synonym for oxedrine 
(p. 1463.1). Care should be taken to avoid coníusion with 
phenylephrine (m-synephiine).
Pharmacopoeias. In Eur. (see p. VĨĨ).
Ph. Eur. 8 : (Phenylephrine). A vvhite or almost vvhite 
crystalline povvder. Slightly soluble in water and in alcohol; 
spaiingly soluble in methyl aicoho). 11 dissolves in dilute

mineral adds and in Solutions oí alkali hydroxides. Store i 1 
aừtight containers. Protect from light.

Phenyiephrine Acid Taitrate
Bitartrato de fénilefrina; Fenflefnna, bitartrato. de; Phenyl.: 
ephrine Bitartrate (rlNNM); Phényléphnne, Bitartrate de 
Phenylephrine Tartrate" (BANM); Phenylephrini. Bitartra; 
Tartrato ẳddo de fẹnilefiina; (DeHnnaộpnHa BnTapipaT. •

CAS—  13998-27-1.
ATC —  C0ỈCA06; R01AA04; R01AB01; R0Ỉ8A03; SOIFBŨ1 
SỌỊGA05.
ATC Vet — QC0ỈCA06; QR01AA04; QRQ1A801; QR01BA0- 
QS0ỈF801; QS01GA05.
UNII — 27Ọ3Q5ML57.

Pharmacopoeias. In us.
USP 36: (Phenylephrine Bitartrate). A vvhite or almo t 
vvhite povvder or colouriess crystals. Freely soluble in wate . 
pH of a 10% solution in vvater is between 3.0 and 4.0. Stot: 
in ainight containers. Protea from light.

Phenylephrine Hydrochloride IBANM, riNNMì 
Fenilefrin Hidroldorũr; Fenilefrina, hidrodoruro de; Fenilefrin 
hidroklorid; Fenilefrino hidrochloridas; Fenylefrin hydro 
chlorid; Fenylefrinhydroklorid; Fenylefryny chlorowodorek 
Fenyyliefriinihydrokloridi; Hidrodoruro de fẹnilefrina; Mesa 
tonum; Metaoxedrini Chloridum; Phényléphrine, Chlorhy 
drate de; Phenylephrinhydrochlorid; Phenylephrinr Hydrơ 
chloridum; (DeHvviBỘpnHa rnflpox/iopnfl.
C9H13NO2,Ha=203.7 
CAS — 61-76-7.
ATC —  C01CA06; R01AA04; R01AB01; R01BA03; S01FB0Ỉ 
S01GA05.
ATC Vet — QC01CA06; QR01AAÕ4; QR01A801; QR01BA03 
QS01F801; QS01GA05.
UNII — 04JA59TNSJ.

NOTE. PHNL is a code approved by the BP 2014 for use on 
single unit doses of eye drops containing phenylephrine 
hydrochloride vvhere the individual Container may be to > 
small to bear all the appropriate labelling iníormatior. 
PHNCYC is a similar code approved íor eye drops containin Ị 
phenylephrine hydrochloride and cydopentolate hydro ■ 
chloride.
Pharmocopoeias. In Chín.. Eur. (see p. vii). Jpn. and us.
Ph. Eur. 8 : (Phenylephrine Hydrochloride). A vvhite 0 ■ 
almost white, crystalline powder. Freely soluble in vvate ■ 
and in alcohoL
USP 36: (Phenylephrine Hydrochloride). White o ■ 
practically vvhite, odourless, crystals. Freely soluble ũ 
water and in alcohol. Store in aỉrtight containers at 
temperature of 25 degrees, excursions permitted betvveei 
15 degrees and 30 degrees. Protect from light.

Uses and Administration
Phenylephrine hydrochloride is a sympathomimeti 
(p. 1507.3) with mainly direct eííects on adrenergi : 
receptors. It has mainly alpha-adrenergic activity and i 
vvithout àgniBcant stimulating eữects on the CNS at usua 
doses. Its pressor activity is vveaker than that o 
noradrenaline (p. 1458.3) but of longer duraúon. Afte 
injection it produces peripheral vasoconstriction am 
increased arterial pressure; it also causes rellex bradycardia 
It reduces blood ũow to the skin and to the kidneys.

Phenylephrine and its salts are most commonly used 
either topicaUy or orally, íor the symptomatic relieí of nasa 
congestíon (but see p. 1673.1). They are hequentl’ 
induded in preparations intended for the relieí of cough ant 
cold symptoms. For nasal congestion, a 0.25 to 1% solutioi 
may be ìnstUled as nasal drops or a spray into each nostri 
every 4 hours as required, or phenylqphrine hydrochloiidt 
may be given in usual oral doses of 1 0  mg every íour houn. 
(up to a maxũmun of 60 mg daily) or 12  mg up to four times 
daily.

In ophthalmology, phenylephrine hydrochloride is used 
as a m ydriatìc (p. 2 0 0 0 .2 ) in concentrations of up to 1 0 %; 
generally Solutions containing 2.5 or 10% axe used but 
systemic absorption can occur (see Eííects on the 
Cardiovascular System, p. 1673.2) and the 10% sơength, 
in particular, should be used with caution. The mydriatic 
effect can last several hours. Solutions containing 2.5% or 
more may cause intense irritation and a local anaesthetic 
shouỉd be instilled in to the eye a íew minutes beỉorehand.

Ocular Solutions containing lovver concenưations 
(usually 0 .1 2 % phenylephrine hydrochloride) are used as 
á conjunctivál décõngestan t (see Conjunctivitis, 
p. 611.1).

Phenylephrine has been used parenterally in the 
treatment oi hypotensive States, su ch as those encountered 
during drculatory ỉailure or spinal anaesthesia. Phenyleph-

All cross-reíerences reíer to entries in Volume A
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rine has also been used in orthostatic hypotension (see 
under Fludrocortisone, p. 1634.3). For hypotension, an 
initial dose of phenylephrine hydrochloride 2 to 5 mg may 
be given as a 1% sôlution subcutaneously or intramuscu- 
larly with hirther doses of 1 to 10 mg ư necessary, according 
to response. A dose of 100 to 500 micrograms by slow 
intravenous injection as a 0.1% solution, repeated as 
necessary aiter at least 15 minutes, has also been used. In 
severe hýpotensíve States, 10 mg in 500 mL of glucose 5% or 
sodium chlodde 0.9% has been inhised intravenously, 
initially at a ra te oỉ up to 180 micrograms/minute, reduced, 
according to the response, to 30 to 60 micrograms/minute. 

For doses in children, see below.
Phenylephrine hydrochloride has been given by intra- 

venous injectìon to stop paroxysmal supraventricular 
tachycardỉa but other drugs are preỉeired (see Cardìac 
Arrhythmias, p. 1266.1). The initial dose is usually not 
greater than 500 micrograms given as a 0.1% solutíon with 
subsequent doses gradually increased in increments of 100 
to 200 micrograms up to 1 mg u  necessary.

Phenylephrinc hydrochloride has been used for its 
vasoconsơiaor action as an adjunct to local anaesthetics.

Phenylephrine has also been used as the ađd taitrate to 
prolong thê bronchodilator eữects of isoprenaline when 
given by inhalation. Hovvever, isoprenaline is now little 
used by this route.

Phenylephrine tannate has also been used.

Administration in children. Phenylephrine hydrochloride 
is used for the symptomatic relieí of nasal congestion; 
however, over-the-counter cough and cold preparatìons 
containing sympathomimetic decongestants (induding 
phenylephrine) should be used with caution in children 
and generally avoided in young children. ỉor details see 
Cough, p. 1651.2. In the USA, phenylephiine hydro- 
chloride may be usètì in children aged írom 6 to 12 years; 
2 or 3 drops, or 1 or 2 sprays, oỉ a 0.25% solution may be 
instiỉled into each nostril every ỉour hours as needed. In 
the UK, oral preparations for nasal congestion assoóated 
with colds and hay fever are not licensed in children 
under 12 years of age.

Phenylephrine hydrodiloride is used for mydriasis in 
diagnostic or therapeutic procedures. Solutions containing 
2.5% are used in children as the 10% sưength is 
conưa-indicated ovving to the risk of systemic eữects.

For acute hypotensỉon. phenylephrine hydrochloride 
may be given subcutaneously or intramuscularly; the 
íollovvóng doses, accordứig to age, are suggested in the BNFC:
• 1 to 12 years: 100 micrograms/kg every 1 to 2 hours as 

needed (to a maximum dose of 5 mg)
• 12 to 18 yeats: 2 to 5 mg, fol!owed if necessary by íurther 

doses of 1 to lOmg (maximum ínitial dose 5 mg)
Although the intravenous route is not Ucensed in the UK for 
su ch use in children. intravenous injection is preỉeired to 
the other parenteral routes; the BNFC recommends the 
ỉollovving doses given as a 0.1% solution:
• 1 to 12 years: 5 to 20 micrograms/kg (maximum 

500 micrograms), repeated as needed after at least 15 
minutes

• 12 to 18 years: 100 to 500 micrograms, repeated as 
needed after at least 15 minutes

For intravenous iníusion, the solution is diluted with 
glucose 5% or sodium chloride 0.9% to a concentration of 
20 micrograms/mL and given as a continuous inỉusion Via a 
Central venous catheter. The BNFC gives the íollovving 
doses:
• 1 to 16 years: 100 to 500 nanograms/kg per minute, 

adjusted according to responsc
• 16 to 18 years: initially up to 180micrograms/minute. 

reduced to 30 to 60 micrograms/minute according to 
response

Faecal incontinence. Topical application of phenylephrine 
gel has been shovvn to increase resting anal tone' and has 
been investigated in patients with {aecal incontinence.2 
Aỉthough application of a 10% gel did not appear to be of 
clinical beneBt in a double-blind crossover study in 36 
patients with ỉaecal ỉncontinence caused by intemal 
sphinaer dysíunction.’ continence was improved Ũ1 
another small study in patients with ileoanal pouches.4

1. Cheetham MJ, tí ai. Topicaỉ phenylcphríne increases anal canaỉ resting 
pressure in patỉents wiủì Uecal tacontỉnence. Gut 2001; 48: 356-9.

2. Cheetham MJ, tí ai. Drug treatment íơr ỉaecaỉ inconónence ỉn adults. 
AvaiUble ỉn The Cochrane Daubase of Systematíc Revỉem; Issue 3. 
Chíchester John Wiley; 2002 (accessed 04/01/07).

3. Carapetỉ E K tía L  Randomỉxed comroQed oial oỉ copỉcal phecylephrine 
ỉn the treatment of íaécal ỉncontinence. BrJSurg2000ĩ 87: 38-42.

4. Carapetí EA. tí  ai. Randomừed. comroũed cri*] of topicai phenyiephrỉne 
for íecaỉ ỉncontinence ỉn patíents aíter Oeoanai pouch conỉtructỉon. Dà 
Coìan Reaum 2000; 43: 1059-63.

Nasal congestion. A meta-analysis conduded that there 
was insuffident evidence that phenylephrine 10mg was 
an eữective oral decongestant (p. 1652.1).1

1. Ratton RC, tí ai. Efficacy and safery of oral phenylephiine: systematỉc 
review and meta-analysis. Ann Pharmacotiưr 2007* 41: 381-90.

Priapisin. Alpha agonists, indudỉng phenylephrine, may 
be useđ in the management of priapism (see under Met- 
araminol p. 1430.2). For reíerence to phenylephrine in 
low dosage and dilute solutíon being given by intracaver- 
nosal ữỹection to reverse priapism, see under Alprostadil, 
p. 2353.2.

Adverse Eữeds and Precautions
As io t Sympathomimetícs. p. 1508.2 and p. 1508.3; 
phenylephrine has mainly alpha-agonist eỉtects. It has a 
longer duratíon o i action than noradrenaline and an 
excessive vasopressor response may cause a prolonged rise 
in blood pressure. It induces tachycardia or reũex 
bradycardia and should thereíore be avoided in severe 
hyperthyroidism and used with caution ỉn severe ischaemic 
heart dỉsease. Patients with diabetes mellitus or prostatic 
hyperplasia should also avoid phenylephrine.

Since phenylephiine is absorbed through the mucosa 
systemic effects may follow applicatíon to the eyes or the 
nasal mucosa. In partìcular, phenylephrine 10% eye drops 
can have powerful systemic eííects. They should be avoided 
or only used with exưeme cautìon in iníants, the elderly, 
and in patients with cardiac disease, signiBcant hyper- 
tension, or advanced arteriosderosis. Fatalỉtìes have been 
reported in patients with pre-existing cardiovascular 
disease.

Use oỉ phenylephrine in the eye may liberate pigment 
granules bom the iris, espedally when given in high doses 
to elderiy patíents. Ophthalnúc Solutions of phenylephrine 
are contra-indicated in patients with angle-dosure glauc- 
oma. Comeal douding may occur if comeaỉ epithelium has 
been denuded or damaged.

Excessive or prolonged use of phenylephxine nasal drops 
can lead to rebound congestion.

Phenylephrine hydrochloride is ữritant and may cause 
local discomỉort at the site of application; extravasation of 
the injection may even cause local tissue necrosis.

Effeds on the cardiovasculor System. Systemic adverse 
efiects have occurred after the use of phenylephrine as 
eye drops (particularly at a strength of 10%), or nasal 
drops.

Hypertension1 and hypertension with pulmonary 
oedema2 have been described in inỉants and children after 
the use of phenylephrine 10% eye drops. Hypertension 
with aưhythmias has also been reported in an 8-year-old 
child3 and in an adult4 after phenylephrine 10% eye drops 
had been used. Details have also been published on a series 
of 32 patients who had systemic cardiovascular reactions, 
ỉnduding ỉatal myocardial iníarctions, after the use oí 
phenylephrine 10% Solutions in the eye.’ Severe 
cardiovascular adverse reactions have also been reported 
with the use o£ phenylephrine as topical 10% ocular6 or
0.25% nasai7 pledgets.

Aỉthough the inddence of such reactions seems low,s the 
use of lovver concentrations1-5 and caution in susceptible 
patients such as those with cardiovascular disorders or the 
elderly,5 have been advocated. A reduction in the eye-drop 
volume has been ỉound to produce adequate mydriasis and 
may reduce systemic absorption and the risk of adverse 
cardiovascular effects., '1°

1. Boriomeo-McGraìl V. tí ai. Systemỉc hypertension foỉlowing ocular 
administration of 10% phenylephrine in the neonate. Pedừưria 1973; 
51: 1032-6.

2. Baldwin FJ, Moriey AP. Intraoperatỉve pulmonary oedema in a child 
ỉoỉlowỉng systemỉc absorption oí phenyỉephríne eyedrops. Br J Anaeữh 
2002; 88:440-2.

3. Vaughan RW. Vemricuiar arrhythmỉas aíter topical vasoconstrictors. 
AnaútAmỉs 1973; 52: 161-5.

4. Lat Y-K. Adverse effect of iniraoperatỉve phcnylephrine 10%: case 
report. Br J Ophthabnoi 1969; 73: 468-9.

5. Fraunfdder FT, Scahdỉ AF. Possible advcrse eíỉects ửom topicaỉ ocular 
10% phenyỉephriae. Am J Ophthaimoỉ 1978; 85: 447-53.

6. Praunỉelder FW, tí aỉ. Advene systemic eíỉects ừom pledgeu oí topical 
ocular phenyỉephrine 10%. Am J  Ophthaỉmoi 2002; 134: 624-5.

7. Hedcer RB .a a L  MyocardUỈ ỉsdiemỉa and stunnỉng ỉnduced by topicaỉ 
Inưanasal phenyỉephiỉne pỉedgets. Mii Med 1997; 162:832-5.

8. Brown MM. tí ai. Ladc oi side effects from topỉcaỉỉy adminỉstered 10% 
phen^ephxtae eyedrops: a controQed study. Anh ỏphthđimol 1980; 98: 
487-9.

9. Craig EW. Grỉffithỉ PG. ESect on m^ỉrỉasU of modỉíying the volurae oỉ 
phenyỉephrỉne drops. B rJ Ophthalmơl 1991; 75:222-3.

10. Wheatcroỉt s , tí  àỉ. Reductỉon ỉn mydrỉatic drop sỉze ỉn premature 
ỉnỉants. Br J Ophthahnol 1993; 77: 364-5.

EReds on ihe eyes. Acute and chronic conjunctivitis has 
been reported1 after use of over-the-counter ophthalmic 
decongestant preparations oỉ phenylephrine, naphazoIine, 
or tetryzoline. The conjunctival inAammation took several 
weeks to resolve in some cases. Dermatoconiunctivitis2 
has also been reported aíter use of phenylephrine eye 
drops.

1. Sopukar CN, et al. Acute and chrorúc conjunoỉviti5 due to ovet-the- 
coũnter ophthalmic decongesunts. Ãrck Opkihalmol 1997; H í:  34-8.

2. Moreno-Andllo A. ctal. Alìérgic conuct reacttonj due to phtnylephrine 
hydrochloride In eyedrops. Ảnn A lìtrỊy Ăsthma Immunol 1997; 78: 569- 
72.

Effects on mental fundk>n. Halludnations and paranoid 
delusions have been reported1 in a patient after excessive 
use oỉ a nasal spray containing phenylephrine 0.5%. 
Mania has also folĩowẽd the use of lãrge oral doses.1

1. Snow ss, et al. Nasal spray 'addicdon' tnd psychoás: l a x  trport.S rJ 
Psydìiatry 1980; 13<: 297-9.

2. W atcn BGH. Lapierre ¥D. Secondary mania asaodated wỉth 
sympathomimetic drug use. Am 1 Píydáđữy 1981; 138: 837-40.

Hypersensitiviiy. Cross-sensitivity to phenylephiine has 
been reponed in a patient hypersensitive to pseudoephe- 
drìne.1 See also Eỉíects on the Eyes, above.

1. Buzo-Sanchez G. et ai. Stercoúomeiic cutaneOtu hypcnetuitivity. Am  
PhaTmacotíưr 1997; 31: 1091.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centte (NAPOS) and 
the Porphyria Cenơe Svveden, dassiAes phenylephrine for 
cardiac or ophthalmic use as probably not porphyrino- 
genic it may be used as a drug of first choice and no pre- 
cautions are needed.1

1. The Drug Database for Acute Porphyria. Avaỉláble ac http://www. 
dnigs-porphyrU.org (accessed 19/10/11)

Interadions
As for Sympathomimetics, p. 1508.3. Phenylephrine has 
mainly direa alpha-agonist properties and is less liable than 
adrenalỉne or noradrenaline to induce ventricular Sbrilla- 
tion ư used as a pressor agent during anaesthesia with 
inhalational anaesthetics su ch as cycỉopropane and halo- 
thane; nevertheless, caution is necessary. Sínce phenyl- 
ephrine is absorbed through the mucosa, interactions may 
also follow topical application, particularly in patients 
receiving an MAOI (induding a RIMA). See also under 
Phenelzine (p. 445.1) and Modobemide (p. 438.1).

Cardiovascular drugs. Hypertensive reactions have been 
reported in a patient stabilised on debrừoquùư when given 
phenylephrine orally,1 in patients receiving rtserpùư or 
guanethừUnc when given phenylephiine eye drops,2 and a 
fatal reaction occurred ỉn a patient receiving pnpranolol 
and kydrochỉorotíũaãde also after the instillation of phenyl- 
ephrine eye drops.J

1. Amỉnu J. tí  ai. Interactỉon bemeen debrỉsoquine and phenyỉephxỉne. 
Lanctí 1970; li: 935-6.

2. ỈQm JM. tí ai. Hypertensỉve reactỉons to phenytephrỉne eyedrops in 
patỉents wỉth sympathetỉc denervatỉtm. Am J Ophthaimol 1978; 85:862-
8.

3. Cass E. tí aL Haards of phenylephrỉne topỉcaỉ medication in persons 
taldng propnnolol. Can Med Assoc J 1979; 120: 1261-2.

Pharmacokinetics
Phenylephrine has low oral bioavailability owing to 
ữregular absorption and Brst-pass metabolism by monoa- 
mine oxidase in the gut and liver. When injeaed 
subcutaneously or intramuscularly it takes 10 to 15 minutes 
to act; subcutaneous and intramuscular injections are 
eữective for up to about 1 hour and up to about 2 houis, 
respectivdy. Intravenous injections are eSective for about 
20 minutes.

Systemic absoiption íollovvs topical application.

Preparatìons
Proprietary Preparalions (details are given in Volume B)
Stngle ‘tngradienl Prepororiotu. Arg.: Fadaleírma; Poen Eítina; 
Prefrin; Qura Nasal; AustraL: Actiỉed PEf; Albalon Relieí; 
Codral Relieỉ Decongestanc Dimetapp PE Nasal Decongestant; 
Neo-Synephrine; Nyal Cold + Flu; Nyal Decongestant; Nyal 
Nasal Decongestant PE; Nyal Sinus Relieỉ PE; Prcírin; Sudaied 
PE; Austrúr. Visadron; Beig.: Spraydil; visadron; Braz.: Dena- 
son: C anadAk-Dilate; Dionephnne; Hemorrhoidal Reliet; Ut- 
tle Noses Decongestanc Mydírin; Neo-Synephrine; Prefrinf; 
Sudaỉed PE; Triaminic Thin Strips Nasal Congestion; Ckũc. 
Mydírin; Chinai Wei l i  Ang (iềýjỉâ); Cz.: Humex Nosni; Neo- 
Synephrine; Fin.: Oftan Metaoksedrin: Fr.: Humoxal; Ger.: 
Neosynephrin-POS; Otriven Babyt; Visadron; Gr.: Ibitioa' Pre- 
frin; Hong Kong: Mydừin; Prefrln+; Visopct; Indùc Drosyn; 
Fencel' Frenin; Leírine; Neírisol; Israel: Ebin; Neo-Synephr- 
ine+; ItaL: Isonehine; Naỉomixin CM; Neo-Synephrine; Malay- 
sia: Mydfrin; Preữin; Aíet.: Acũỉed Advance; DUu&mt; Lefr- 
ine+; Neíria Plegh; Rinolan; Mon.: Neosynephrine; Neth.: 
Boradrinet; Visadron; NZ: Albalon Relieỉ; Neosynephrine: Pre- 
frin; Sudaled PE Nasal Decongestant; Phũipp.: Decolgen-h 
Myd&in; Neo-Synephrine; PoL: Neosynephrin; PorL: Davineửí- 
na; Neo-Sineírina; VibrodlPen; Visadron; Rus.: Iri&in 
(HpHỘpHH); Mesaton (MeMTOH); Nazol Baby (Haaoa Esốh); Nazol 
Kids (Haacut Khac); Rhinopront (PHHonpoHT); S.Afr.: I-Glo; 
Naphensyb Pretrin; Singapore: Mydfrũi+; Preốin; Spain: 
ADAf; Boralinet; Dìsneumon Mentolt; Disneumon Pemasal; 
Mirazul' VTsadron; Vỉstafiin+; Switz.: Neo-Synephrine; Rexoph- 
tal Nf; Spray nasal pour eníantst; Turk.: Mydírin; UK: Boots 
Decongestant Capsules; Penox; Non-Drowsy Sudaỉed Conges- 
tion Relieí; Ukr.: Glycodin (raúonKH)t: Nasol Baby (Haaoa 
Ee6a); USA: AH-chew D; Ak-DUate; Anu-Med; Children's Nos- 
trib Hemorrhoidal Suppositories; Lusonal; Myd&in; Nasopt; 
Neo-Synephrine; Neoírim Nostril; Ocu-Phrin; Pedla Care chil- 
drens Decongestant; Phenyl-Tt; Rectacaine; Relieít; Rhinall;

The Symbol t  denotes a preparation no longer actively marketed
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Sinex; Sudaỉed PE; Tríaminic Iníant Thin Strips Decongestantt; 
Triaminỉc Thin Slrips Cold; Tronolane.
MukiingredMnt Preporahons. Numeious preparatìons are listed 
in Volume B.
Usad as an adịunct irc. Braz.\ Anestesico.
Pharmocopoeial Prsparations
BP 2014: Phenylephiine Eye Drops; Phenylephrine Injectíon; 
USP 36: Antìpyiine. Bemocaine, and Phenylephiine Hydro- 
chloride Otic Solutìon; Isopròterenol Hydrochloride and 
Phenylepỉưine Bitartrate Inhalatìon Aerosob Phenylephiine 
Hydrochloride Injection; Phenylephrine Hydrochloríde Nasal 
JeDy; Phenylephrine Hydrochloride Nasal Solutìon; Phenyleph- 
rine Hydrochloriđe Ophthalmic Soluúon.

Phenylpropanolamine (BAN. riNNi
Fénilpropàrk>íamỉna;'FénhylpropandafTiin; Fenyylipropảno- 
liamiini; Phénylpropanolamine; Phenylpropanolaminum; 
OeHnnnponaHO/iaMMH; (±)-Norepheclrine.
(1 RS,2Sfl)-2-Arnino-1 -phenylpropan-1 -ol.
C»H,3NO=1512
CÁS —  14838-15-4.
ATC —  R01BA0Ỉ.
ATC Vet — QG048X91; QR01BA01.
UNII — 33RU150WUN.

Street names. The following terms have been used as 'sưeet 
names' (see p. vii) or slang names for various íorms ot 
phenylpropanolamine:

Pseudocaine.

Phenylpropaholamine Hydrochloride
ỊBANM, HNNMI
Fenilpropanolamiha, hidrodoruro de; Fẹnilpropanolamin- 
hidroklorid; Fenilpropanolaminó hidrochloridas; Fenylpro-; 
panolamin hydrọchlorid; Fẹnylpropanolaminhydroklorid; 
FenyylíprDpanoliamiinihydrokloricỊi; Hidrocloruro de fenil- 
propanolaminar Mydriatin; Phénylpropanolamine, Chlorhy- 
drate de: Phenylpropanóiaminhydrochlorid; Phenylpropa- 
noìamini Hydrochloridum; OeHnpnponaHonaMMHa 
rnflpoxnopnfl; •
C9HI3NO,HO= 187.7 
CÁS—  154-41-6.
ATC — R01BA01.
AĨC Vet — QG04BX91; QR018A01. 
um  —  8D5I63UE1Q.

Pharmacopoeias. In Ettr. (see p. vii) and us. 
us also indudes phenylpropanolamine bitartrate. .
PỈL Eur. 8: (Phenylpropanolamine Hydrochloride). A vvhite 
or almost white, crystalline powder. Freely soluble in vvater 
and ỉn alcohol; practically insoluble in dichloromethane. 
USP 36: (Phenylpropanolamine Hydrochloride). A vvhite 
crystalline powder, having a slight aromatìc odour. Soluble 
1 in 1.1 of water, 1 in 7.4 oỉ alcohol, and 1 in 4100 oỉ 
chỉoroỉonn; insoluble in ether. pH of a 3% solution in vvater 
is between 4.2 and 5.5. Store in airtight containers. Protect 
bom light.

Uses and Administration
Phenylpropanolamine is a mainly indirect-actìng sym- 
pathomỉmetic (p. 1507.3) with an action similar to that of 
ephedrine (p. 1663.2) bnt less active as a CNS stimulant.

Phenyỉpropanolamine has been given orally as the 
hydrochloride for the symptomatic neatment oí nasal 
congestion (p. 1652.1). It has ỉrequently been used in 
combinatìon preparatíons for the relief oỉ cough and cold 
symptoms.

In the management oỉ nasal congestion. phenyl- 
propanolamine hydrochloride has been given in oral doses 
oỉ up to 50 mg twice daily as modihed-release preparations.

oth er uses of phenylpropanolamine have induded the 
control oỉ urinary incontinence in some patients and the 
management of some íorms oỉ priapism. Phenylpropanol- 
amine has been used to suppress appetite in the 
management oỉ obesity but the use of stimulants is no 
lònger recommended.

Phenylpropanolamine polistừex (a phenylpropanol- 
amine and sulỉonated diethenylbenzene-ethenylbenzene 
copolymer complex) has also bẽen used, as have phenyi- 
propanolamine bitartrate, phenylpropanolamine maleate, 
and phenylpropanolamine stilíate.

Adverse Effects and Precautions
As for Ephedrine, p. 1663.3 and p. 1664.1.

Severe hypertenãve episodes have foUowed phenyl- 
propanolamine ingestion (see below). As with other 
indữect-acting sympathomimetics, tolerance to the ther- 
apeutic eữects of phenylpropanolamine has been reported 
with prolonged use.

An extenãve and detailed reviewl of adverse eữects 
attributed to phenylpropanoỉanũne noted in 1990 that 
many oỉ the adverse drug reactions reported in Europe 
described an alteration oí mental status whereas those in 
North America. were more often compatíble with hyper- 
tenãon. The author suggested that this might be due to a 
diKerence in the isomers present in phenylpropanolamine 
preparations, based on earlier reports that d-norpseudoe- 
phedrine, the most potent oỉ several isomeric íorms as a 
stimulant of the CNS, wa$ present in European preparations 
of phenylpropanolamine. Hovvever, later investigation 
suggests that currently the racemic mixture (±)-norephe- 
drine (d,/-norephedrine) is the isomeric form present in 
commerdal preparadons in both Europe and the USA.2

The original revievv1 concentrated on North American 
cases. The majority oí Products available were deconges- 
tants or cough or cold remedies; a small number were 
promoted as diet aids.

The da ta suggested that over-the-counter (OTC) 
Products were more likely to be assodated vvith an adverse 
reaction than a prescription medication; this may be 
because such OTC Products were more likely to be overused 
and to be considered innocuous by the patient. It was also 
likely that drug interaaions (below) rather than 'true 
overdosages' were involved in many of the adverse events, 
particularly as many OTC preparations contain other 
ingredients. (See also Abuse under Ephedrine, p. 1664.1, lor 
further discussion about the consequences of use of OTC 
preparations containing sympathomimetics, induding 
phenylpropanolamine.)

The adverse reactions varied vvidely ranging hom 
headache and elevated blood pressure to cardiopulmonary 
arrest, inưacranial haemorrhage, and death. Mild reaaions 
induded blurred Vision, dizziness, anxìety, agitation, 
ưemor, conAision, and hypersensitivity reaction. Severe 
reactions induded hypertensive crisis vvith hypertensive 
encephalopathy, seizures, arrhythmias, psychosis, and 
acute tubular necrosis. One unriying theme oí many oỉ 
the severe cases was that high blood pressure or symptoms 
suggestive of this were the presenting leature; an acute, 
persistent, severe headache was also noted in many cases.

Ít was pointed out that overall phenylpropanolamlne 
was reladvely saíe. Although billions of doses were 
consumed annually, few cases of adverse drug reactions had 
been reported.

It was believed that certain groups may be at particular 
risk oi adverse reactions to phenylpropanolamine: persons 
with-plevated blood pressure, ovenveight persons (who are 
likely to be both hypertensive and to use diet aids), patíents 
with eating disorders (who tend to abuse substances 
induding diet aids), and the elderly (vvho may be multiple 
drug takers and likely to be hypertensive and at risk already 
oi a stroke).

Subsequently, aiter a large case-control study in the USA 
vvhich found an increased risk oỉ haemorrhagic sơoke 
assodated with the use of preparations containing phenyl- 
propanolamine (and in particular in women who used 
phenylpropanolamine as an appetite suppressant),3 the FDA 
took steps to remove phenylpropanolamine bom all drug 
Products in the USA and requested that it no Ionger be 
marketed. Products containing phenylpropanolamìne have 
also been withdrawn ỉn some other countries. Hovvever, this 
study and the FDA dedsion have been aitìdsed4'4 notably 
on the basis that there was no evìdence of an increased risk 
with the amount of phenylpropanolamine normally present 
in decongestant preparations and the study may have been 
subjea to coiứounding. The UK CSM7 considered that the 
evidence oi a link betvveen UK Products containing 
phenylpropanolamine and haemorrhagic stroke was weak 
(phenylpropanolamine is not licensed as an appetite 
suppressant in the UK and the maximum recommended 
dose oỉ 100 mg daily was Iovver than the 150 mg daily 
recommended in the USA). It was thereíore suggested by 
UK commentators that use of licensed doses, with 
appropriate precautions, posed no additional risk.2 Hovv- 
ever, subsequently, UK preparations containing phenyl- 
propanolamine have eitherbeen reỉormulated (mainly with 
pseudoephedrine) or withdrawn by the manuíacturers. 

ỉ. ỉake CR, tí aL Adverse drug eữccis amỉbuted to phenytpropamoUmine: 
a revỉevr of 142 casc repoits. Am JM tề 1990: 9 9 :195-208.

2. Moũatt T, tí ai. PhenytpropanoỉainỉQe: putting tbe record straight. Pharm 
J  2000: 265: «17.

3. Keman WN, tí ÓL Pbenylpropanoỉaminc and the rỉsk oí hemorrhagic 
stroke. N Ert$l J M td 2000; 343: 1826-32.

4. Erost ME Ham A. Phen^propanolamine and hemoTThagic sưoke. N 
EngUM ai 2001; 344:1094.

5. Woiow»ch WR, tí ứL Phenyỉpropanolamine and hemorrhagỉc ỉtroke. N 
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stroke in the Hemoirhagic Stroke Prọịea: a reappraisaỉ in the comexr oỉ 
sdence, the Food and Dnig Adnúnistratỉon. and the law. A m  Epidaniol 
2006; 16:49-5X

7. CSM/MCA. Phenyỉpropanoỉamỉne and haemoirhagic stroke. Cumrtt 
Pnbiara 2001; 27: 5-6. Aỉso avaỉỉabỉe 9 t http://wivw.mhra.gov.uk/ 
home/ỉdcplg?IdcService«G£T_FlL£frdDocName*CON007458&Revl- 
âonSeỉectíonMethodsLatestReỉeased (accessed 04/01/07)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centte (NAPOS) and 
the Porphyria Centre Svveden, dasáSes phenylpropanol- 
amine as not porpbyrinogenic it may be used as a drug oỉ 
flrst choice and no precautions are needed.1

1. The Drag Database for Acute Porphyria. Avaỉỉabỉe at: http://www. 
drugs-poiphyiia.org (accessed 19/10/11)

Interadỉons
As for Sympathomỉmetics, p. 1508.3. For a comment that 
drug interactions were likely to have been involved in many 
adverse events assodated with phenylpropanolamine see 
under Adverse Eữects and Precautions, above. Due to its 
indirect action, hypertensive crisis is a particular risk ìn 
patients receiving MAOIs. For mentlon of the potential that 
phenylpropanolamine can increase plasma-carieine con- 
cenưations, see Sympathomimetics, under Caííeine,
p. 1206.2.

Amaniodine. Severe psychosis has been reported1 in a 
woman taking amantadine with phenylpropanolamine. In 
another report,2 a 39-year-olđ man had intense and recur- 
rent déjà vu experiences aíter taking amantađine with 
phenylpropanolamữie for viral influenza. The eííea ceased 
ĩvhen he stopped both drugs. The authors suggested that 
his symptoms were due to increased dopamine activity 
caused by the combination.

1. Stroe A£. tí aL Psychotic episode reỉaied to phenylpropanolamine and 
amanudlne m a heahhy íemale. Geĩĩ Hosp Psychiatry 1995; 17: 457-8.

2. Taiminen T, JSâskeỉainen SK. ỉntense and recurreni déjà vu expcrlences 
related to amantadỉne and phenylpropanolamỉne ỉn a hcalthy male. J 
Clìn Neurosd 2001; 8: 460-2.

Antipsychotics. A 27-year-old woman with schjzophrenia 
and T-wave abnormality of the heart, who had responded 
to thioridaàne lOOmg daily vvith procydidine 2.5 mg tvvice 
daily, died bom ventricuỉar bbrillation vvithin 2 hours oí 
taking a singie dose of a preparation reported to contain 
chlorphenamine maleate 4mg with phenylpropanolamine 
hydrochloride 50 mg (Contac Q, concuưemly with thiorid- 
azmeJ

1. Chouỉnard G. tí ai. Death attributed to vemrícular arrhythmia induced 
by ihioridaáne in combỉnatỉon with a single Contac c capsule. Can Med 
Ássoc J  1978; 119: 729-31.

Antivirals. A patient taking an over-the-counter nasal 
decongestant preparation containing phenylpropanol- 
amine and demastỉne as well as a triple-drug HTV prophy- 
lactic regimen, had a hypertensive crisis 3 days after stavu- 
diitt was substituted ỉor ádovudinc;1 the other antivirals in 
the regimen were indinavÌT and lamivudinc.

1. Khurana V, Ểfđ/.Hypertensive arisis secondary to phenylpropanolamìne 
imeracting with nipỉe-drug therapy íor HTV prophylaxis. Am J Med ỉ 999; 
106: 118-19.

Bromocriptine. For a report of hypertension and Uỉe- 
threatening complicatìons aíter use of phenylpropanol- 
amine with bromocriptine, see Sympathomimetics, 
p. 899.1. s

NSAIDs. A 27-year-old vvoman vvho had been taking D- 
phenylpropanolamine [sic] 85 mg daily for some months, 
had severe hypertension when she also took ừidometarín 
25 mg. It was considered that the inhibition of prostaglan- 
din synthesis by indometadn might have caused enhance- 
ment of the sympathomimetic effect of phenylpropanol- 
amine.1

1. Lee KY. a  al. Scvere hypenension atier IngesUon of ao appetite 
suppreisant (phenyỉpropanolamine) vviứi indomethaán. Lancct 1979: ỉ: 
1110—11.

Phaimacokinetics
Phenylpropanolamine is readily and completely absorbed 
bom the gastrointestinal traa and peak plasma concentra- 
tions occũr about 1 or 2 hours after oral doses. It undergoes 
some metabolism in the liver, to an active hydroxylated 
metabolite, but up to 80 to 90% of a dose is excreted 
unchanged in the urine within 24 hours. The haU-Uỉe has 
been reported to be about 3 to 5 hours.
Reíerences.

1. Simons FER. ct aỉ. Phannacakinetícs of ihe oiaSy administered 
decongestants pseudoephedrine and pbenylpropanalamine in chỉldren.
J Ptấiatr 1996; 129: 729-34.

2. Chester N. ei ttl. Eliminatìon of epbediines in orine íoliovving mulúpie 
dosing: the consequences íor athletes. in relation to doplng control- Br J 
CŨI Pkarmacữl 2004: 57: 62-7.

Preparatíons
Proprietary Preporabons (details are given in Volume B)
Single ‘mgredient PreparaHons. Fin.: Rinexin; Ger.-. Boxogetten 
S; Recatol mono: Norw.: Rinexin; Phũipp.: Desotap-b Disudiin: 
Naldec Nasadec Nasaphent; Nasatherã P: Neo-Coldan; Swed.: 
Rin tán.
Muhi-ingredient Preparations. atũe. Contact; Matinon Sinutab; 
Fin.: Rinomar; Ger.: Antiadiposituin; Basoplex; Wick Daymed 
Erkaltungs; G r Dimetapp New; Dímetapp; Omade-2; Rhino-

All cross-reíerences reíer to entries in Volume A

http://wivw.mhra.gov.uk/
http://www
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pront-S; Hong Rong: Antamint; Antìcolt; B.p.p.t; BPP Cough 
Syrupt; Brom-PP; Brom-Ramine Compound; Corhisdỉn wiứt 
codeinet; Coritussalt: CPPt; DM-Cordylt: Eascold; Eurotapp; 
Fludane+; Neozep; Pholixt; Qualizep; Rhinopronct; Syncold- 
tab-Mf; Tripe P: Tuseran; Uni-Vasin; Vidatappt; ỉnđùr. A-Cofc 
Abcol-DM; Aceper; Actííed DM; Actiíed plus; Actiilu Plus; Acti- 
flu; Actioner-DX; Alerid Cold; Aleiid D; Alemyl-DC; Allset; 
Altec Cough Pormula; Altec-P; Ambrodex; Ambrodil Plus; 
Ambrol-GPC; Ascoril-D; Asisneez; Bactpar Plus; Biorex; Brick; 
Brick; Broncare; Broncos; Btontac-Phis C-Cold; Calmcold; 
Calmcold; Calscot; Calscoc Capex-DMR; Carecoí Exp; Carecot 
cc Cap; CC-Koffc CCGO; Celar; Cetđp Cold; Cetdp-D; Cetin 
Cold; Cetin Kid; Cetin-D: Cetra; Ceicold; Chericold; cheston 
Cold; Cheston DT; cheston; Cindexa; Ciz Cold; Cledex; 
cõbury-DX; Codril-P; Coí QD; Cofal-D; Cofár-D; Coldex Porte: 
Coídex Forte; Cofdex-P: Coídex; Cogot Cold-CZ; Cold-Rđieí; 
Cold-Wai; Coldact Plus; Coldact Coldanc Coldap: Coldargiq 
Coldastat-LX; Coldastac Coldastat; Coldcure; Coldec ColdẼn; 
Coldgone; Coldilak; Coldott; Coldtaur Coldtaur: Coldvvar 
Coldy; Coldy; Colgin; Colrex Plus; Colsan; Contac-CC; Control; 
Contus Plus; Contús-650; Coatus; Contus; Cor-4; Corophen-D; 
Cos-D; Coscopin-BR; Cosome Exp; Cosome; Covỉl-A; Cozy 
CooL' CPP: Cuí-Dex; Culcalm; CuBmol-P; Cufree: CZ-Coli 
DCol-BR; Decold CP; Decomine; Delcon Plus Delcon; Deminc; 
Dencold: Dex-PC; Dexcot Dexphen; Dextrotuss; Dolar; Dold; 
Dolo-Cold; DPC; Drynos DSQ; Dual Cold; Easicold; Elcold; Elg- 
nil Cold.'. Ephact-XR; Ephedrex; Eskold Expectorant; Eslcold; 
Est-Coff;.Etxic Plus; Evercold; Fenace Plus; Fevacold; Fincof; 
Flneorest; Flemnil; Flu-4-DMR; Plucold; FIucold; Flukuffc Flur 
zec FricọỊd; Fricold; Grilinctust; Idalez Plus; Hycec Incold; 
Incold: Incough-DX; Kaituss; Kaábrox; Kobid-D; Ko&yl-P; Kof- 
tame: KÒ1-DC; Kolderon; Kozifed; Ku£f-D; Kuff-Q; Kuữdac-C; 
Kufgen-D; Kufkair-P; L-Cit Plus; L-Triz Plus; LCZ-Plus; Leday- 
CC; Lemohist-C; Lemohist; Lemohist' Lenex; Lenomol; leverest 
Plus: Levogo PIus; Levoriz Plus; Levostar Plus; Levostar-D; Lex- 
cofc LG-Plus; Libitus; Lincotuss-P; Linctus-DX; Uttlekof-DM; 
Lorex-AP; Lucold; Marcold; Nỉdp Cold; Nocold; Nocold; Rino- 
stac Zeet Linctus; Zee\j Indon.: Agrippint; Allerín; Alpara; Ana- 
cetine; Anadex; Antixa: Benilỉnt; Bestocob Bodrexin; Broncho- 
phent; Calorext; Codecon; Colỉin; Collerin Expectorant; 
Colzaf; Combi Flu; Corsagrip; Cosyrt; Cough EN Expectorant' 
Cough EN Plus; Decolgen; Decolgen; Decolsin; Deconal; Dcx- 
tral; Dexơosin Analc Dextrosin; Exữa-FIu: Parapon,- Flu Stop; 
Flu-Tab; Flucadexf; Flucodin; Flucylt; Fludane Pius; FIudanè; 
FIunadinf; Flunaxf; Flutamol-P; Flutamol; FIuzep; Fortafluf: 
Frigdp; Gunacoidt; Intunal; Kontrabat; Lacoldin; Lapiiiv; Mix- 
aflu; Mixagrip; MoIexAu; Mucotussant; Nalgestan: Neo Nova- 
pon Plus; Neo Novapon; Neozep; New Coldint; Nodroí; Oska- 
don Flu & Batuk Berdahak: Paranomio; Paratuíúv Pilexal; 
Ponflu: Protusưt: Pyridryl Plus; Recomint; Sanaũu Plus: Sana- 
Qu; Stop Cold; Topras; Triadex' Tuseran Fonef; Tuserant; 
Tuzalos; Ulưagrípt; Ultragrìp; Irt: Day & Nightt; Mex.: 
Graneodin D Mentol; Lentostamint; Numonyl Jarabef; Pki- 
tipp.: A-P-Histallint; AC Nex; Allerin Reíormulated; Coldrex 
ReformuIatedf; Coivan; Colvan; Congestriỉ (Reíormulaced); 
Conotab; Cynosal; Decolỉin Reíormulated; Drinus; Dtúius; 
Dynatussin; Dynatussin; Eleobron; Hisdec Mucobron Porte; 
Mucotuss; Myracof-AFt; Myracof-Tt; Naíarin A (Refonnu- 
lated); Nagelin; Nasageác Nasaupp; Nasathera CPM; 
Nasathera; Neo-Btomexan Fone; Neõ-Bromexan; Nosterot; 
Noxiíen; Omex; Pediacapp; Penbrosob Plemeridt; PPB: Rhino- 
dec Rhinotapp; Sinutab Exưa Strength: Solvamin; Tridecon; 
Tuseran (Reformulated)t; Zeditapp; S.Afr.: Adco-Sinal Co; 
Betalixt; Colcapst; Coldvicot; Eskomadet; Flustatt; Infacetf; 
Merck-Fluf; Nitecallt; Omacolt; Rinext; Si-Nadet: Sinudean 
Sinustat Fluf; Sinustat: Sinustop with Codeinet: Sinustopt; 
Sinutab ND; Sinutab with Codeine; Sinutabt: Spain: Irritost; 
Senioral; SwaL: Rinoman Thai.: Aorinyb Clinepect; Turk.: 
Aiíarob Apex CetaDư-íone; Contex: Corcal; Ekorinolt; Parol 
Cold; Rhinopront' RhinotUỉsal; Ukr.: Plucoldex ((bannuueicc).

Pbarmacopoeial Preporoíionĩ
usp 36: Chlorpheniramine Maleace and Phenylpropanolamine 
Hydrochloride Extended-release Capsules; Chlorpheniramine 
Maleate and Phenylpropanolamine Hydrochloride Extended- 
release Tablets: Phenylpropanolamine Hydrochloride Capsules: 
Phenylpropanolamine Hydrochloride Extended-release Cap- 
ỉules; Phenylpropanolamine Hydrochloride Extended-release 
Tabiets; Phenylpropanolamine Hydrodiloride Oral Soluúon; 
Phenyipcopanolamine Hydrochloride Tablets.

Pholcodine Í&AN, riNNi 

FÒIcòdihạ;' Fblkodỉlni; Folkodln; ’ ■ PoỊte .̂Ịn- ÌTỊQnỐíiydrát; 
FoỊkbdínăs; PhoỊcodin: ;Pholccdinumr PhoỊcoclÌritjrn Monô- 
hỵốn(̂ TOV(ItoBKbflMH. , : .-'ỳ-' —
3^X2-ẢíÌorpho)ÌnGetíiy0morphine mcxiohydrate. 
CBMịoN20*H20=416Ì • .
CAĨ 50ỷ&7i-ỉ (àntydrõúspholcodine).
ATC — RỌ5DA08. - ■ ■ • ■ - - -
ẠTC Veí — QR0SDA08. ■'
'UNII -r-'LPP64AWZ7L ■■ ■
Phanmacopoeias. In ơrín. and Eur. (see p. vii).
Ph. Eur. 8: (Pholcodine). A white or almost white 
aystalline povvder or colourless crystals. sparingly soluble 
in water; ừeely soluble in alcòhol and in acetone; dissolves 
in dilute mineral adds.

Uses and Administration
Pholcodine is a centraỉiy acóng cough suppressant that has 
aưions and uses ámilar to those of dextromethorphan 
(p. 1660.2). It is given orally in a usual dose of 5 to lOmg 
three or four õmes daily. For doses in children, see below. 
The títrate has also been used. Pholcodine polistírex (a 
pholcodine and suUonated diethenylbenzene-ethenylben- 
zene copolymer complex) has been used in modihed-release 
preparations.

Adminislration in children. Although pholcodỉne is 
lỉcensed for use in chiỉdren. over-the-counter cough and 
cold preparations containing cough suppressants (inđud- 
ing pholcodine) should be used with cautíon in chỉỉdren 
and generally avoided in young children, for detaiỉs see 
Cough, p. 1651.2. The BNFC suggests givmg those aged 6 
to 12 years 2 to 5 mg three or four times daily.

Adverse Effects and Precautìons
As for Dexttomethorphan, p. 1660.3. Constipatíon, 
drowsiness, and skin rashes have been reponed occaàon- 
ally.

Support for a hypothesis that consumption of pholcodine 
may sensitise individuals to hypersensitìvity to neuro- 
muscular blockers has resulted in one pholcodine 
prepaiadon being taken oữ the Norvvegian market in 
March 2007.1 A subsequent retrospective analysis in 
Sweden. where pholcodine had not been available since 
mid 1989, of serum samples taken from patients who had 
had IgE-mediated allergy appeared to support this 
hypothesis.2

1. Florvaag H. Johanssoa SGO. The phỡỉcodỉne story. Immunol Allergy Qm 
North Âm 2009; 29:419-27.

2. Johansson SCO, tt đi. Pholcodỉne caused anaphylaxis in Svveden 30 
yeacs ago. AUergy 2009; 64: 820-ỉ.

ínteractions
Use of pholcođine vvith alcohol or other CNS depressants 
may increase the eSects on the CNS.

Preparatìons
Proprietary ProporoHons (deuilỉ are given in Volume B)
Sôigle-ỉngređent Preparations. AiiĩtraL: Actded cc Dryt; Che- 
mists Own Dry Cough; Duro-Tuss Dry Cough; Tussinolt; Beỉg.: 
Cotrane Pholcodine; Chinm Pholcotnssin 
Pin.: Tuxi-b Fr.: Atouxx Toux Secbet; Biocalyptol; Dimetane; 
FlucaIyptok Humex Toux Seche Pholcodinet; Phannakod toux 
sechet; Respilenet; Rhinathiol Toux Seche Pholcodinet: Valda 
Toux Sechet; Hong Kong: Duro-Tuss; Uni-Pholco; IrL: Expulin 
Dry Coughf; Pholcodex; Pholcolint; Malaysia: Dhacodine; 
Ducodin; Duro-Tuss; NZ: Benadryl Dry Tỉckly Cough; Duro- 
Tuss Dry Cough; 5Ạ/r.: PholcoUnat; Pholtex; Singapore. 
Duro-Tuss: UK: Benylin Childrens Dry Coughs; Boots Dry 
Cough Syrup 1 Year Plus; Galenphol; Hill's Balsam Dry Cough; 
Pavăcol-Ò; Tíxylix Dry Cought-
Mubi-ingradMnt Prepomtions. AustraL: Chemists Own Kiddicol; 
Demadn Cough & Coldt; DiHlara Anti-inílammatory Lozenges 
with Cough Suppressanc Duro-Tuss Decongestantt; Duro-Tuss 
Dry Cough Plũs Nasal Decongestant; Duro-Tuss Dry Cough; 
Duro-Tuss Expectorant; Duro-Tuss PE Dry Cough plus Nasal 
Decongestant; Tỉxylix Nightt; Bdg.: Broncho-pectoralis Phol- 
codine; Eucalyptine Pbolcodine; Pholco-Mereprine; Chirur. Ao 
Si Ung (#U#rjỉ); Photiíed-M Fr.: Atouxxt; Bronca-
lene; Clarix Toux Sechet; Hexapneuminet; Hexapneumỉne; 
Pholcodylt; Polery; Pulmosodyl; Trophirest; Hang Rong: Dou- 

j ble ‘Y  Syiupt; Duro-Tuss Decongestanc Duro-Tuss Expca- 
I orant; Hexapneumine; Pholixt; Tripe P; Imfía: Childryl; linco- 

tuss-P; Tixylix; IrL: Day Nurse: Expulin Childrenỉ Cought; 
Expulint; Nirolex Day Cold & Flu; Solpadeine Cold &■ Flu; 
Malaysia: Diữlam Anti-Inflammatory Lozenges (with cough 
suppressant); Duro-Tuss Expeaorant; Phensedyl Dry Cough; 
Promedy! PIus; Rhynacolt; Russedyl Plus: NZ: DiHlam Cough; 
Duro-TŨss Cought; Duro-Tuss Expeaorant; Duro-Tuss 
Lotenges; Tíxylix; S.Afr.: Contra-Cofff; Docsedt; Folcofen; 
Pholtex Unctus; Procot Respinol Compoundt; Tixylixt; Singa
pore. DƯĨlam Cough Lozenges; Duro-Tuss Cough Lozenges; 
Duro-Tuss Decongestantt; Duro-Tuss Expectorant; Spiain: Cal- 
toson Balsamicob; Switz.: Pecto-Babyt; Phol-Tussil; Phol-Tux; 
UK: Boots Nightime Cough Syrup 1 Year Plus; Cough Nurse; 
Day & Night Nurse; Day Nurse; Niĩolex Day Cold & Flũ; Nirolex 
Night Cold & Flu; Tixyllx Cough & Coldt; Tixylix Nlght-Tỉmet; 
Vkr.: Hexapneumine for Children (rercanHCBUHH ỊỤa HeTdi)t.
Phormocopoeid  Preparations
BP 2014: Pholcodine Unctus; Strong Pholcodine Linctus.

Pipazetate (BAN, HNNI
Đf254f' PIpaẩẫÉareírr.TPĩpaẶâtẽtíviĩipaạerCattĩni;-" Pĩpaỉeữìate 
(U5AN)?SKF-7O230-Aí.SQ'15874{ Fĩnna3eraT 
2í&'-Plpéndífiõểtfibxy)ethyl pyrido[32-fa][ĩ]4]tíenzothiaàne-;
'ĩỉ^ẽarBồxyíatể? ■ •• 'ệ- .*•. ........ ;■■■ , ■"
G2,KisNÁS=è995 1 ' ’ ‘

2167-85 3. - - ■ ■ • ■■■■;

ATC— RQ5PBĩk -
ÂTCV& — <mSĐBn. ■■■'■ ■■■■■■■'■■•■
ỤNII — M5EKĨT5V2L :  ’

Pipazetate Hydrochloríde (BANM, HNNMÌ 
Hkirodòruro de pipazetato; Pipaãễtate, èhlorhydrate de; 
Pipazetatì Hydrochloridum; Pipazetato, hidrodoruro de; 
Pipazethate Hydrochloride; Piperestazìne Hydrochlpride; 
nyina3ẹraTa rnflpọxnopMfl.
^ b I^ÒỐHC1=436Ò 
ÊAS —  6056-Ỉ1-7.
Ạ K  — RQ5DB11. 
m CVet— QR0SDB1l.
um  — H7GN3W2CZ ■ -

Protìle
Pipazetate hydiochloride ũ  a centrally acting cough 
suppressant that also has some perìphéral actíons in 
non-productive cough. It has been given oralỉy and rectally.

Overdosoge. A healthy 4-year-old child became somno- 
lent and agitateđ. with convulsions, ỉoQovved by coma, 
after swallowdng an unknovm number of tablets contain- 
ing pipazetate; cardiac arrhythmias also developed.1 Patal 
toxidty has also been reported in children.13

1. da Sỉỉva OA. Lopez M. Pỉpazethate—acute childhood poỉsonỉng. ũin  
Toxùữi 1977; Xlỉ 435-8.

2. Bonavíia V. a  ai. Acddental lethaỉ pipazetbate poỉsoning ỉn a dủld. z  
Redưmeẩ 198Z- 89: 145-8.

3. So co Z.etaL Plpaxethate lethalỉcy ỉn a baby. VetHum Toxkol 1993; 35:41.

Preparatíons
Proprietary Preporoliom (details are given in Volume B)

StnQỈo nyradMid PraporQhom. Bne.: Selvigon: Gr.: Selvigon; 
Indon.: Selvigon; ItaL: Selyjgoa* Mac.: Selvigon.

MuhKngredìanl Preparations. Indon.: Transpulmm.

PoppỵCapsule
Dpmìidẽiras; Fruit du Pavot Fruto de, adormidera; 
Mồhnữuchc Papaveris Capsula; Poppy Hèads; MaKOBaB 
KopoỗOMKa.

Ptiarmacopoeias. In ơtin.

PrọRỊẹ
Poppy capsuỉe consists of dried ừuits of Papaver sơmniferum 
(Papaveraceae), collected beíore dehiscence has occurred, 
containíng very smaU amounts of morphine with traces of 
other opium alkaloids. It is mildly sedative and has been 
used as a liquid extraa or syrup in cough mixtures.

Preparations
Proprietary PreporciEons (details are given in Volume B)

Muili-ỉngradient Preporoliom. Betg.: Sedemol; Sulta-Sedemol; 
Braz.: Malvodont; Pr.: Mediũor Peaorale d'Alsace no 8f.

Prenoxdiaxine Hydrochloride (ríNNMi
HidrocỊorurb ; đe prenoxdỊMna; ÍÍK-256; Prenoxdiaán 
Hydrochlpnđe; Preno>âÌázlna!' hỉdrodoruro de; Prénoxdia- 
zine, Chlorhydrate de; Prenoxdiazini Hydrochloridum; 
npeHOKCAMa3MHa FnflpoxnopMfl.
3-(2,2-Diphenylethyf)-5-(2-piperidinoethỵl)-17,4-dxadiazole 
hydrochioride. c
C23H27N30HC1S397.9.. . . . .
CAS — 47543-65-7 (prenoxdicáne); 37671-82-2 (grenoxdịaáne 
hiberưate); 982-43-4 (prenoxdiaáne hydrodiloride). 
ẠTCỵ$05DBJ8:' , .
AĩCVeị — QR05D818.

Proíile
Prenoxdiaáne hydrochloride is a perìpherally acting cough 
suppressant for non-productive cough that has been given 
orally. Prenoxdiazine hibenzate has also been used.

Preparations
Proprietory Preporalioni (details are given in Volume B)

Sừigle-ỉngredient Praparatiọns. Hung.: Ubexin; Rhinathiol 
Tusso; India: Ubexin; Rus.: Libexin (JIh6« chh); Ukr.: Libexin
(HnỔeiCHH).

Muhi-ingredient Preparalions. ItaL: Libexúi Mucolitico.

The Symbol t  denotes a preparation no longer actively marketed
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Promolate iriNNi
MorphệứiylSutyne; Promolato; Promolatum; tlpoMonaT. 
2^rphofinòethyỉ Ì-methyl-2-phenĐxypropianate.
c,6^23^0^=293.4
CÃS — 36Ỉ 5-74-5. ' •■■■
ỤNII —t 5WGM2770KR. .

Proỉile
Promolate is a cough suppressant that has been given 
rectally to iníants.

Preparotions
Propnetary Preparahons (details are gỉven in Volume B) 
Smgb-mgredM Proporoíioeis. Chile: Atusil.

Pseudoephedrine (BAN, HNNI <g)
(Msoeptíedrine; Pseudoefedriini; Pseudoeíedrin; Pseudoeíe- 
drina; Pseudoéphédrine; Pseudoephedrinum; d-y-Ephe- 
drine; nceBfl03ỘeflpMH.
(+H15,25)-2-Methylamino-1 -phenylpropan-1 -ol.
C,oHl5NO=165.2
CAS — 90-82-4.

. ATC — ROỈBA02.
ATC Vét — QR018A02.
UNII — 7CUC9DDI9F.

Descrỉption. Pseudoephedrine is an alkaloid obtained from 
Ephedrã spp.

Pseudoephedrine Hydrochloride
(BANM, USAN, riNNMI 0
Hidrocloruro de pseudoeíedrina; Pseudoeíedriinihydrokior- 
Idi; Pseudoefedrina, hidrocloruro de; Pseudoeíedrin-hydro- 
chlorid; Pseudoeíédrinhydroklorid; Pseudoeíedrino hidro- 
chlọridas; Pseudoéphédrinẹ, Chlorhydrate de; 
Psẽudoephedrìnhydrochlorìd; Pseũdoẽphedrini hydrochlor- 
idum; Psõdoefedrin Hidroklorũr; Pszeudoefèdrin-hidroklorid; 
riceBAoaộenpMHa rnflpoxnopnfl.
G1oH,:5NG,Ha=201.7 
G4S — 345-78-8.
ATC — R01BÀ 02■
ATCVet — QR0ỈBA02.
UNII — 6W2RYJ8N.

Pharmacopoeias. In Chín., Eur. (see p. vii), and us.
Ph. Bur. 8: (Pseudoephedrine Hydrochloride). A white or 
almost white, aystaHine powder or colourless crystals. 
Freely soluble in water and in alcohol; spaiingly soluble in 
dichloromethane. Protect bom lighL 
USP 36; (Pseudoephedrine Hydrochloride). A fine, vvhite to 
ofi-white crystallme povvder, having a taint characteristic 
odotư. Soluble 1 in 0.5 of vvater, 1 in 3.6 ol alcohol. 1 in 91 
oỉ chloroíonn, and 1 in 7000 of ether. pH oí a 5 % solution in 
water is bemeen 4.6 and 6.0. Store ứi aứtight containers. 
Protea bom light.

Pseudoephedrine Sulfate
(BANM, USAN, rlNNMI <8>
Pseudoefedrina; surtato-de; Pseudoephédnne, Sulíate de; 
Pseuđoephedriríe Sulphate, Pseudoephedrim Sulías; Sch- 
48S5;Splfàto de pséudoeíedrina, nceBA03ỘeflpMHa CynbíịaT. 
(£,^3^0)^250^=4285.
CAS—  746Ợ-Ì2-Ơ, . . . . .
ATC— RỚÌBAỌ2 . .
ATQ Vet —rQữ}J 8A02 
UNIL '4z Y9DL7QPE68.r

Pharmacopoeias. In us.
USP 36: (Pseudoepheđrine Sulíate). Odourỉess, vvhite 
aystals or crystalline powder. Preely soluble in alcohol. pH 
of a 5% solution in water is betsveen 5.0 and 6.5. Store in 
airtígbt containers. Protect from lighL

Uses and Administration
Pseudoephedrine is a dữect- and indữect-acting sympatho- 
mimetic (p. 1507.3). It is a stereoisomer oỉ ephediine 
(p. 1663.1) and has a súnilar actìon, but bas been stated to 
have less pressor actìvity and fewer CNS eííects.

Pseudoephediine and its salts are given orally ỉor the 
symptomatic relieí oỉnasal congestìon (p. 1652.1). They are 
conunonly combined with otber ingredients ÚI preparatìons 
intended for tbe relieí of cough and cold symptoms.

Pseudoephedrine hydrochloiide or sulỉate are generally 
given oralỉy in doses of 60mg every 4 to 6 hours up to a 
maxứnum oí 4 doses in 24 hours. For doses in children, see 
below. ModiBed-release prepaiatíons are aiso available; a I

usual adult dose is 120mg every 12 hours or 240 mg every 
24 hours.

Other uses oỉ pseudoephediine indude the connoỉ oí 
urinary incontinence in some patients and the management 
oí some fonns. of priapism.

Pseudoephedrine polistìrex (a pseudoephedrine and 
sulíonated diethenylben2ene-ethenylbenzene copolymer 
complex) has also been usedl as has pseudoephedrine 
tannate.

Admìnistrotion in children. The BNEC States there is littỉe 
evidence to support the use oí systemic decongestants in 
children. However, a suggested oral dose of pseudoephe- 
drine hydrochloride ỉor the management of mucosal con* 
gestion of the upper respiratory traa ỉn those aged 6 to 12 
years is 30 mg 3 or 4 tùnes daily.

Over-the-counter cough and cold preparations contain- 
ing syrapathomimetic decongestants (including pseudo- 
ephedríne) should be used with caution in children and 
generally avoided in young children, íor details seè Cough, 
p. 1651.2.

Barotrauma. Results from a conirolled siudy1 suggest that 
pseudoephedrine given to adults ai least 30 minutes beỉore 
Qying appears to decrease the inddence of ear pain asso- 
ciated with pressure changes.1 However, a sỉmilar decrease 
in risk vvas not noted in cbildren.2

ỉ. Jones JS. rr ai. A double-blind comparison betvvern oral pseudoephe- 
drínc and topical oxymeiazoiine in the prevcmỉon oí baroưauma duríng 
air ơavcỉ. Am J Emcrg Med 1998; 16: 262-4.

2. Buchanan BJ. et tứ. Pseudoephedríne and air iravel-associated caT pain 
ỉn children. Arch Pediatr Adoỉesc Med 1999; 153: 466-8.

Adverse Effects and Precautions
As for Ephedrine, p. 1663.3 and p. 1664.1. The commonesi 
adverse eííects of pseudoephedrine include tachycardia, 
anxiety, restlessness, and insomnỉa; skin rashes and urinary 
retention have occasionally occuưed. Halludnaúons have 
been reported rarely, particularly in children.

Abuse. Acute psychosis and visual and tactile halludna- 
tíons ha ve been reported' in an 18-year-olđ male after 
intravenous misuse of pseudoephedrine hydrochloride. 
Pseudoephedrine has also been used for the illidt manu- 
íaaure of Street stimulants such as metamỉetamine 
(p. 2324.2).

For reíerence to toxic eííects after long-tenn use of over- 
the-counter preparations containing sympaửiomúnetìcs, 
such as pseudoephedrine, see under Ephedrine, p. 1664.1.

1. SuUivan G. Acute psychosis íollữwỉng inưavenous abuse oỉ pseudo- 
ephednne: a casc rcpon. J Psycỉtopharmacoỉ 1996; 10: Ỉ24-5.

Breast leeding. The American Academy oỉ Pediatrics1 
States that, although usually compatible with breast íeed- 
ìng, preparatìons used by breast-feeding mothers that con- 
tain pseudoephedrine with dexbrompheniramine maleate 
have resulted in crying, irritability, and poor sleep pattems 
in the inlant.

The concenưaúons oí pseudoephedríne and triprolidine 
in plasma and breast milk oỉ 3 mothers ỉor up to 48 hours 
aỉteringestion of a preparation containing pseudoephedrine 
hydrochloride 60 mg vvith triprolidine hydrochioride 2.5 mg 
have been studied.2 Concentrations of pseudoephedrine in 
milk vvere consistently higher than in plasma; the haU-Uỉe 
in both fluids was betvveen 4.2 and 7.0 hours. Assuming a 
generous milk secretion of 500 mL over 12 hours it was 
calculated that the excreted dose was the equivalent of 250 
to 330micrograms of pseudoephedrine base, or 0.5 to 0.7% 
of the dose ingested by the mothers. Triprolidine did not 
appear to be concentrated in breast milk. The amounts of 
pseudoephedrine and triprolidine distributed into breast 
milk vvere probably not high enough to vvarrant cessation of 
breast íeedìng.

A small, randomised, crossover study conduded that a 
single dose oí 60 mg pseudoephedrine hydrochloride 
decreased 24-hour milk production by 24%. The authors 
oỉ the study suggested that pseudoephedrine might be of 
beneht for suppressing excess milk production.5

1. American Academy oỉ Pcdỉamcs. The ơansfcr oỉ drugs and other 
Chemicals ínto human miỉỈL M iatria  2001; 108: 776-89. (Retỉred May 
2010] Correaion. ỉbid.; 1029. Aỉso avaỉlable ac hnp://aappoỉỉcy. 
aappubHcanons.org/cgi/coniem/fuIl/pediamcs%3bl08/37776 (accessed Ị 
05/01/07)

2. RndUy JWA. et ai. Pseudoephedrine and ulproiidine in plasma and 
breast miOc of nursiQg mothers. Br J ƠÙI Pharmacoi ỉ 984; 18: 901-6.

3. Aỉjazaí K. et ai. Pseudoephedrine: ettects on milk productìon lo women 
and estỉmarion oí uiíant exposure vỉa breastmỉlk. Br 3 ơin Pharmacoi 
2003; 56: 18-24.

Convubions. A child who suĩíered a generalised seizure 
aher ingesting a large quantỉty oí pseudoephedrine hydro- 
chloride tablets was believed to be the first report of con- 
vulsions assodated with overdose of a preparatìon con- 
taining the drug as a single ingredlent.1

1. Clark RF. Curry sc. Psetidoephedrine dangers. Ptdiatria 1990; 85: 389- 
90.

Effects on the gastrointestindl troct. Ischaemic colitis ha ỉ 
been reponed1'2 after acute or chronic use o i  pseudoephe- 

. dtine in combination cold and allergy preparations. In on : 
case3 the authors suggested that use vvith tramadol m a’ 
have contributed to adrenergic vasoconstriction by inhibí ■ 
tion oỉ noradrenalỉne reuptake.

1. Dowd J, et ai. Ischemìc coỉỉtíỉ assodated with pseudoephedrine: ỉot r 
cases. Am J  Gastroơữerol 1999; 94:2430-4.

2. Uchtenstdn GR. Yee NS. ỉscbcxnỉc colỉtỉs assodated with decongestar t 
use. Amt Initm  Med 2000; 132: 682.

3. Traino AA, et ai. Probabỉe ỉschemic colỉds caused by pseudoephedrỉn í 
with tramadoỉ as a possỉbỉe contributíng ỉaaor. Aìm Pharmacather 200*; 
38: 2068-70.

Effects on mental functíon. Adverse mentaỉ eỉíects (parti ■ 
cularly in children) have been assodated with combina • 
tion preparatíons containing pseudoephedrine.1"5 See alS’ I 
Abuse, ăbove.

1. Leỉghton KM. Paranoid psychosỉs aỉĩer abuse of Aaiíed. BMJ1982; 284 : 
789-90.

2. Sankey RJ, rt ai. Visual hailucinaúons ín children receiving deconge: 
tanc. BhU 1984; 288: 1369.

3. Stokes MA. Visual hallucinarions in chiỉdren receiving decongestant 
BMJ ỉ 984; 288: 1540.

4. Roberge RJ. et al. Dextromethorphan and pscudoephedrínc-induce 
agitaied psychưsis and aỉaxia; case report. J Emcrg Med Ỉ999; 17:2S5-/

5. SoutuUo CA, et ai. Psychosis associated with pseudoephedrine an 
dextromechorphan. 3 Am Aead ơĩiỉd Adoỉae Psychiatry 1999; 38: 1471—I

Efíeds on the skin. Recurrent pseudo-scarlatina has beei 
desciibed in a {emale paũent and attribuied, on som' 
occasions at least, to ingestion of pseudoephedrine. 
Further fixed drug eruptions associated with pseudoephe 
drine have been reported.2-4 In another woman, at 
erythematous macular rash developed 516 hours after ai 
oral challenge with pseudoephedrine 60 mg; other symp 
toms, which mimicked the eữects of toxic shocl 
syndrome, included nausea and vomiting, fever, ortho 
static hypotension, tight-headedness, (atigue, and desqua 
mađon of the skin on her palrns and soles.3 However, con 
sidering the írequent use of pseudoephedrine in over-the 
counter medications, assodated drug eruptions generall' 
appear to be rare.2

1. Taylor BJ. DuIGU MB. B rJ Dtrmaul 19SS; 1II; 827-9.
2. Camỉsa c. Hxed drug reactỉons to pseudoephedrine hydrochloride. Br ’ 

Dermatal 1989; 120: 857-8.
3. Cavanah DK. Ballas 2K. Pseudoephedrine reactỉon presenting a 

recurrent toxic shock syndrome. Ann Irttcm Med 1993; 119: 302-3.
4. Hauken M. Fixed drug eruption and pseudoephedrine. Ann Intrm Me. 

1994; 120: 442.

Paediatric mortality. In response to reports in the USA 0 
overdosages assotíated with cough and cold medications 
the CDC and the National Aỉsodation of Medical Exami 
ners investigated deaths in iníants aged under 12 month 
assodated with su ch use; 3 cases vvere identiíìed. All ; 
inỉants had hỉgh concentrations oí pseudoephedrine ir 
postmortem blood saraples, 2 had detectable blood con 
centratíons of đexưomethorphan and paracetamoL and ; 
was also ỉound to have deteaable concentranons of doxyl 
amíne. None of the deaths were determined to be inten 
tìonal. Two inỉants had evidence of Ỵespiratory iníectior 
upon autopsy; no cardiac abnormalities were íound in anỊ 
o i  the iníants.1

1. CDC. ỉníant deachỉ assodared vriửỉ cough aod coìd mcdicaổons—tm  
States. 2005. MMWK 2007; 56: 1-4. Aỉso avaỉlabỉe at: http://www.cdc 
gov/mmwr/preview/mmwrhtmỉ/mm560]al.him (acccssed 19/04/07)

Pregnancy. During pregnancy taking pseudoephedrint 
with paracetamol has been suggested to increase the risl 
oí gastroschisis (deỉective closure oỉ the abdominal wall 
in nevvboms.1 Although the evidence íor this is weak, it é 
advisable that pseudoephedrine should be avoided durinị 
pregnancy because of the severity of the abnormality anc 
the avaỉlability of altematives to pseudoephedrine.

1. Werier MM, et ai. Matemaỉ medication use and risks oỉ gastroschisis anc 
snulỉ imestmaỉ atresìa. Am 3 Epidemioỉ 2002; 155: 26-31.

Iblerance. In 34 heaỉthy males given pseudoephedrinc 
120 or 150 mg tvvice daily for 7 days, as a modihed-releast 
preparation, mean plasma concentrations were about 45C 
or 510nanograms/mL, respeaively. Adverse eữects (drj 
mouth, anorexia, insomnia, anxiety, tension, restlessness, 
tachycardia, palpitations) were common; there was somt 
evidence of tachyphylaxis.1

1. Dỉckerson J, et ai. Dose toỉerance and pharmacokỉnetic studỉes of L{+ 
pseudoephedrine capsuỉes in man. Eur 3 Cỉin Pharmaal 1978; 14:253-9

Inleractions
As ÍOT Ephedrine, p. 1664.2. Pseudoephedrine may cause a 
hypertensive crisis in patìents receiving a MAOI (induding a 
RIMA). For additíonal vvamings see under pheneMne 
(p. 445.1) and modobemide (p. 438.1). For mention of a 
posãble interaction betvveen pseudoephedrine and trama- 
doh see Eữects on the Gasưointestinal Tract above.

Anhxids. The absorption rate of pseudoephedrine hydro- 
chloride was increased by aluminium hydroxide mixture but

All cross-reíerences reíer to entries in Volume A
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was decreased by kaoliir, in the latter case adsorption may 
have competed vvith absorption.1

1. Lucarottt RL. tta l. Enhanctd pseudoephedrtae ibsorpdon by concurrent 
administradon o i ahuninium hydroxide geỉ In humans. ]  Pharm Sá 
1971 61:903-5.

Vaccines. A 21-year-old mildỉy obese man taking pseudo- 
ephedrine in an over-the-counter ỉormulation for weight 
loss collapsed and died with a core temperature oỉ 42.2 
degrees while exerdsing, shortly after inoculation with 
Japanese cncephalitừ vacdne and typhoid vacáne.1 The com- 
bined eữects oỉ the pseudoephedrine, activity, and the 
pyrogenic action of the vacdnes appeared to have contrib- 
uted to tailure of the thermoregulatory System.

1. Prankỉtn QJ. Sudden death after typhoid and Japanesc enccphalltữ 
vactínatíon in a young maỉe ỉa lảng pseudoepbedrine. Miỉ Mtd 1999; 
164:157-9.

Pharmacokinetics
Pseudoephedrine is readily absorbed from thè gastrointest- 
inal tract It is excreted largely unchanged in the urine with 
small amounts of its hepatic metabolỉte. It has a halMiíe oi 
about 5 to 8 hours; elimination is enhanced and halỉ-liỉe 
accordingly shoiter in add uiine. Smaỉl amounts are 
distributẹd into breast rnilk.

Reíerences.
1. SimonsFER. t i  al. Pharmacoidnetics of the oralỉy admínỉstered 

decongestants pseudoephedrỉne and phenyipropanoỉanửne ỉn children. 
J Ptđiăơ 1996; 129: 729-34.

2. Chester N, đ  ai. Eỉỉminaúon of ephedrỉnes in urine ỉoỉỉowing muỉóple 
dosỉng: the consequences ỉor athletes, ỉn reỉatỉon to doping controL BrJ 
ơ in  Phanruuoỉ 2004; 57: 62-7.

Preparations
Propríetary Preparatiúqs (details are given in Volume B)

Sngle-ingredient Proparotíom. Arg.: Aseptobron Descongesnvo; 
Mex; Qura Pius; Austral.: chemists Ovvn Sinus Reliet Dime- 
tapp Sinust; Logidn Sinus; Sudaíed Sinus Sr Nasal Deconge- 
stantt; Sudaỉedt; Belg.: Otrivine Nasa-Tabt; Rinomarị; Vasoce- 
dine Pseudoephedrine; Canad.: Benyiin Dt: Benylin DM-D-E- 
A Cold and Sinus; Cold and Flu-in-One; Congest Aidf; Decont; 
Drixoral NDt: Elton Non Drowsy Contac Cold 12 Hourt; Non 
Drowsy Regular Strength Contac Cold 12 Hourt: PseudoẾrin; 
Sudaỉed Decongestant; Tantaled; Chiìe. Dexan; Oiitur. Ai Qing 
<£*); De Li Tong (# * ì l ) ;  Long Sha c&#); Tong Shu (fô®)“ 
Cz.: Nuroỉen Stopgrip; Fr.: Sudaíed; Hong Song: Logidn Sinus; 
Syncodrin-h Uni-Suíedt; Vlcodrinet; Vidadrinet; Indùr. Dolcy; 
Sudaỉed: Indon.: Alco; Disudrin; Neo Triaminic Rhinos Neo; 
Sudaỉedt; /ri: Decongestant; Meltus Decongestantt; Sudaíed 
Non-Drowsy Decongestanc Zirtek Plus; Israel-. Aíalpi; Kalsinus; 
Sinuíed; Tarophedt; ItaL: Narixan; Mex.: Doíedrint: Sudaíed-h 
NZ; Sudafed 12 Hour Relieít; Sudaíed Sinus fr Nasal Deconge- 
stantt; Sudomyl; PoL: Sudaíed: PorL: Contact; Sudaíed: S-Afr.: 
Acunaso; Adco-Suỉedrìn; Adco-Symptoled; Drilix; Drỉnasal Sf; 
Sinumed; Sudaled Sinust; Singapore- Contac Non Drowsy; 
Pseudorine; Sudated; Spaùi: Neo Durasinat; Reactinc Plusỷ; 
Switỉ.: Otrinol-h Turk.: Dekoíerin; Eksoted; Rinogest; Sudaíed; 
UAE: Sedoían H; UK: Contac Non Drowsy; Galpseud; Meltus 
Decongestant' Non-Drowsy Sudaíed Decongestant; Ukr.: Daler- 
on Cold ỉ  manepoH Kons ỉ); USA: Aỉrin: Allermed; Cenafedf; 
Childrens Sudaíed Nasal Decongestant; Congestaid; Decofedf; 
DeFed; Dimetapp Decongestantt; Dorcol Children's Deconge- 
stanc Drixoral Non-Drowsy Formula+; EBdac 24 Pseudoepeh- 
drinet; ElixSure Childrens Congestion; Genaphed; Haloted; Kid 
Kare Pediatric Nasal Decongestant; Medi-Fưst Sinus Deconge- 
stantt; Mini Pseudo: Nasoíedt: PediaCare IníanƯs Deconge- 
stantf; Pseudo-Gest; Pseudo; Seudotabs; Silíedrinet; Simply 
Stuffy: Sinustop Pro; Sudaỉed Non-Drowsy; SudoGest Non- 
Drowsy; Trìaminic Allergy Congestiont; Unifed; Zephrex-D.

Muhi-ingradient Preparations. N u m ero u s  prepara tions are listed 
in V olum e B.

Pharmocopoeial Prepqitrtions
BP 2014: Pseudoephedrine Oral Solution; Pseudoephedrine 
Tablets;
USP 36: Acetaminophen and Pseudoephedrine Hydrochlorìde 
Tablets; Acetaminophen. Dextromethorphan Hydrobromide, 
Doxylamine Sucdnaté, and Pseudoephediine Hydrochloride 
Oral Solurion; Acetaminophen. Diphenhydramine Hydro- 
chloride. and Pseudoephediine Hydrochloride Tablets; Cetíriáne 
Hydrochloride and Pseudoephedrine Hydrochloride Extended- 
release Capsules; Chlorpheniramine Maleate and Pseudoephe- 
drine Hydrochloride Extended-release Capsules; Chlorphenir- 
amine Maleate and Pseudoephedrine Hydrochloride Oral 
Solution; Dexbrompheniramine Maleate and Pseudoephedrine 
Sulíate Oral Solutíon; Diphenhydiamine and Pseudoephedrine 
Capsules; Fexofenadlne Hydrochloride and Pseudoephedrine 
Hydrochloride Extended-Release Tablets; GuaUenesin and 
Pseudoephedrine Hydrochloride Capsules; Guaưenesin. Pseudo- 
ephedrine Hydrochloride, and Dextromethoiphan Hydro- 
bromide Capsules; Ibuproỉen and Pseudoephedrine Hydro- 
chloride Tablets; Pseudoephedrine Hydrochloride Extended- 
Release Capsules; Pseudoephedrine Hydrochloride Extended- 
release Tablets; Pseudoephedrine Hydrochloride Syrup; Pseudo- 
ephedrine Hydrochlodde Tablets; Pseudoephedrine Hydro- 
chloride, Carbinoxamine Maleate, and Dextromethorphan 
Hydrobromide Oral Soludon; Ttiprolidine and Pseudoephedrine

Hydrochlorídes Syrup; Triprolidine and Pseudoephedrine 
Hyđrochlorides Tablets.

Senega Root
Ếszak-amerikai-szenegagyõyr; p&lígala rèaĩs Polyigala,.rađne 
de; Pọlygalae Radix; Putokititi ỉaknys; Ra(z de-p»lígála; 
Rattlesnake Root; Seneca Snakẽroot; Senega; Senegạnjúuri; 
Senegarot; Senegawurzel; Vítodový koren; hcron CeHera. 
ATC —‘S05CA0&
ATC. Vẹt —  QR05CA06.
ATC tierb —  HR05WA5042 (Poiygala senega. rooỉ).
UNII —  M7T6H7D4IF.

Pharrnocopoeias. In Eur. (see p. vii) and Jpn.
Jpn also describes the powdered root.
Ph. Eur. 8: (Senega Root). The dried and usualỉy 
ỉragmented root and root CT0 wn oỉ Polygala senega or certaỉn 
dosely related spedes of Polygalạ or a mixture of these. It has 
a íaint, sweet odour, slightly randd or reminiscent of methyl 
salicylate. Protect from light and humidity.

P ro/ỉ/ẹ
Senega root has been used as an expectorant in oral 
preparatìons ỉor respữatory-tract disordeis.

Poìygala amara is a related spedes that is used similarly.

Preparatíons
Proprietary PreparaHons (details are given in Volume B)

Muhi-ingredienl Preporotions. Arg.: Hebert Caramelos; Ixana; 
Ixana; No-Tos Adultos; No-Tos Adultos; No-Tos Iníannl- No-Tos 
tnfantil; Pectobron; AustraL: Asa Tonesỷ; Nyal Nỉght-Time 
Cough; Senega and Ammonia; Austriar. Eicebaen TUssimont; 
Belg.: Saintbois; Braz.: Expectomel; Melagrìao; Canad.: 
Bronchial Cough; Sirop Codllana Codeine; Fr.: Neo-Codiom 
NurAiD; Hong Kong: Cod-Fedra-Cf; Cod-Fedraf; Codllana 
Christo; CodHana Co w/o Codeinet; Codllana Cof; Codllana 
Compound (Non-Narcotíc)t; Codllana Compound with Cod- 
einet; Codllana Compoundt; Codllana Compound; Codeinlla- 
naf; Cooldingt; Dextrocilla; Eurocilana; Mist Expect Stimt; 
India: Elixir Eíelin; ItaL: Altuss; Port.: Scodal; Rus.: Neo- 
Codion Babies (Hco-Koahoh ữiui Mnađeauealt; S.Afr.: Borstol 
Cough Remedyt; Singapore: NeuroAid: Spain: Pastillas Peaor- 
ales Kdyf; Pulmolasa; SwetL: Codllana-Etyũn; Switz.: Hederix; 
Liberol Pastilles conưe la touxt; Liberol Sirop contre la toux+; 
Makaphyt Gouttes antitussivest; Makaphyt Sirop-ị-; Pastilles 
penorales du Dr. Welti; Pectocalmine N; Pectoral N; Phol-Tux; 
Siropectan; Thai: Mist Sdll Ammon; Squill and Ammonia; 
UK: Annbron; Chest Mixture; Chesty Cough Relieb Tíddy 
Cough ỉr Sore Throat Relieí; ukr.: Pectoral (IleKiopaa); Venez.: 
Acetoben; Dromil Sauco; Novacodin; Yerba Santa.

Homoeopolhic PreparaHons. AustraL: Respatona Chesty Cough 
& Nasal Congestỉon; Austria: Globuli gegen Husten Nr 2; 
Canaã.: L52 Cough & Cold; Cz.: Lehnigript; Stodal; Fr.: Bori- 
phann No 1 lf. Ipéca Complexe No 65; L 52; StodạL Ger.; Infi- 
gripp.

Sobrerol
Cididrol; Cỳclidrol; Sobrèroli; Sobreròiò;- Sobrerolum; 
Coópepon. . . -
p-Menth-6-ene-2,8-diol..
C,oH,aOj=1703 . ■' ' .
CAs — 498-71-5.
ATC —  R05CB07.
ATC Vet —  QR05CB07.
UNH —  AI0NX02O3S.

Pharmacopoeias. ĩn It.

Proịịle
Sobrerol is a mucolytic that has been used in respiratory 
disorders charaaerìsed by productive cough (p. 1651.2). 
Oral doses of up to 600 mg have been given daily in divided 
doses. Sobrerol has also been given by injection, inhalation, 
or rectally.

Pharmocokinetics. The phannacokinetícs oi sobrerol after 
oral or intravenous doses has been studied in padents 
with acute exacerbadons of chronic bronchitís.1 Sobrerol 
was rapidly absorbed from the gasơointestinal tract and 
rapidly distributed. Aỉter intravenous and oral dosage, 13 
and 23% of the dose respectìveỉy was excreted ỉn the 
urine as unchanged drug, glucuronidated sobrerol, and 
hydiated carvone. Sobrerol was shown to accumulate in 
bronchial mucus.

1. Braga PC et ai. Phannacolõnetỉcs of sobrerol ỉn chronỉc bronchitis: 
comparison oỉ senim and bronchial mucus ỉevels. Bur J ơ in  Pharmaaỉ 
1983:24:209-15.

Respircrtory disorders. Reíerences.
1. Bellusá Ú et ai. Evaỉuatìon oỉ the efficacy and saíety oi sobreroỉ granuỉes 

in patíents suổeríng from chronỉc rhỉnosỉnusỉtỉs. J ba Mtd R a  1990; ỉ& 
454-9.

2. A22oUlnắ E .eta l. Sobreroầ (Sobrepím) admỉnlitered dropwise xo children 
with acute hypcrsecretory bronchopulmonary dỉsease: a controUed tiiaỉ 
V bromhexine. Oin T tiaùs 1990:27:241-9.

Preparations
Propriotory Preparotioos (details are given in Volume B)

Single-ingredient Preparations. Braz.: Sobrepin; Hong Kong: 
Mucoũux; ItaL: Sobrepin; Sopulmin; Maìaysừr. MucoAux; Phi- 
lipp.: MucoAux; Port: Mucodox; Pulmus; Singapore: Muco- 
flux; Spain: Sobrepin; Thai.: MucoAux.

Muhi-ingredienl Preparations. Gr.: Caiboxor; Flemagon; Grupo- 
zil; Gutman; Mucostein; Pneumol Plus; Polimudl; Respinonn; 
Sevlenyl; Sobrein; SorbexyU Tussưren; Vanesỉn; ItaL: Fluental; 
PorL: Bronquial; NỈQux.

Sodium Dibunate (BAN. riNNi
Dibunấte đe Sodiuin; Diburnato de sodio; L-1633; Natrii 
Đit^nasỉHạTpMií flia6yHaT. • ■ ' 1 •
Sadiủm 2,6-di-feíT-butylnaphthalene-l-sulphonate. ' 
Cl8HáSa03S=3424 
CA$ -rrr,ỊẠ99Z:S9-7 (sodium dibunate).
ATè^ROSỀềlá , .
ATCVet — QR0SDB16. - .
UNII — FRS4S03K8D.

Proỉile
Sodium dibunate is a cough suppressant given orally and 
rectally in non-productíve cough. It is. daimed to have 
Central and peripheral actìons. Chlorcyclizine dibunate 
(naftodiãne) has also been given similarly.

Preparạtions
Proprietary Preporotions (details are given in Volume B) 

Single-áigredient PrepqroHons. Otile: Dibunaíon; Port: Becan-
tex7

MultHngredient Preporotions. Braz.: Bedaset; Ger.: Ephepect- 
Blocker-Pastillen N; Hong Song: Ephepect Blocker; Mex.: 
Broend; Neo-Brontylt; Ukr.: Bronchobru (Epoaxo6pio).

Squill
Bulbo de Escịla; Cebolla Ạlbarranaí Gla; Escila; Meeízwiebel; 
Scillá; Scillaẹ bulbus; Scille; Sdllế, bulbe de; White Squill; 
MopCKOỈi ilytc

Pharmacopoeias. In Br. and Ger.
BP 2014: (Squill). The dried sliced bulb of Drimia maritima 
with the membranous outer scales removed, and containing 
not less than 68% of alcohol (60%)-soluble extractive. Store 
at a temperature not exceeding 25 degrees in a dry place.

Indian Squill
Escila india; Urginea; MopcKOìi /ìyK HhamAckmỉí.,.;;;..
ATC Herb —  HR05VVA5006 (Drimià maritima;  ̂ buìb)- 
HC04BW5009 (Drimia maritima- bulb); -HCQ1AB5001 (Đrimla 
maritima- bulb). .......

Pharmacopoeias. In Br.
BP 2014: (Indian Squill). The bulb oiDrìmia indica, vvith the 
outer membranous scales removed, usually sliced and dried. 
Store at a temperature not exceeding 25 degrees in a dry 
place.

Uses and Administration
Squill and Indian squill are used as expeaorants in 
productìve cough and have been given as the oxymel, elixir, 
tincture, or vinegar. Preparatíons containing squill are used 
in some countries in the ưeatment oỉ cardiovascular 
disorders.

Red squill has been used as a rodentídde (p. 2161.2). 
The historicaỉ use oỉ squill has been revievved.1

1. Aỉỉotta G, €t al. The diurcdc use oi SdQa bom Dỉoscorides to the end oỉ 
the ISth century. J Ntphrol 2004; 17: 342-7.

Adverse Eíĩects, Treatment, and Precạutions
The adverse eỉĩects of squilỉ and Indian squill in large doses 
indude nausea, vomidng, and diarrhoea. As squill and 
Indian squill contain cardiac glycosides they can cause 
similar adverse eổects to digoxin (p. 1354.3).

The Symbol 0  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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Abuse. Reports of carđiac glycoáde toxidty and myopatby 
assodated vvith the abuse oỉ Iinctuses that have contained 
opiates and squill.1'5

ỉ. Kennedy M. Cardiac glycosẳde ttxddty: ao omisual manUesutloo of 
drug adđktkm. Meà JẢust 1981; 2:646-9.

2. 1cnp»trlHf cr ềtaỉ. Myopathy wttfa mysthgn ir ígamrgs pogỊbly induced 
by coddne ttnctus. M£ẩJ Aust 1982; 2:410.

3. Seow ssw . Abuse oỉ APF lỉnctus coddne and cardỉac glycoside toxỉdry. 
M tẩ J Aust 1984; 140: 54.

4. Thunton D. Tayior K. Gee's LÌĨÌCTUS. Phđrm J  1984; 233: 63.
5. Smỉth w , ứ ai. Wendcebacb's pbenomenon indoced by cough ỉỉnctus. 

SMJ 1986; 292: 868.

Preparatìons
Propriekiry Preparolions (detailỉ are given in Volume B)
Mubi-ingredient Preparations. Arg.: Ixana; AustraL: Nyal Night- 
Time cõugh; CamuL: Bronco Asmolt; Herbal Cough Syrupt; 
Sirop Codllana Codeine; Ger.: MirotonỶ: Hong Kong: Coci- 
Fedra-Cf; Cod-Fedraf; Codllana christo; Cocillana Co w/o 
Codeinet; Codllana Cof; Codllana Compound (Non-Nar- 
cotic)f; Codllana Compound with CodeineỶ; Cocillana Com- 
poundt; Codllana Compound; Codeinllanat; Compound Cocil- 
lanat; Cooldingt; Dextrocilla; EphecolỶ; Eurodlana; Fritussinf; 
Mist Expect Stìmt; Mac.: Verisan Triplex; S.Afr.: Adco-Cocilla- 
na Co; Comra-Cofff; Lỉnctus Tussi Iníanst; Thai.: Mist Sdll 
Ammon; Squill and Anunonia; UK. Allens chesty Cough; 
Allens Ptne & Honey; Balm of Gileadt; Buttercup Syrup; Chest 
Mixture; Covonia Herbal Mucus Cough Synip; Covonia 
Mentholated; Galloway's Cough Symp; Honey &• Molasses; 
Modem Herbalí Cough Mixture; Potters Childrtn s Cough Pas- 
tilles; Potters Gees Linctus; QuitacoH; Sandeison's Throat Sped- 
fic Sandeison's Throat Spedfic
HomoeopoHiie Preparations. Austria. Homviocorín; Canad.: 
Husteelt: Valerianaheel Compt; Cz.: Husteeb Ger.: ConQudin 
N; Cor-loges; Corvipas SL; Lowe-Komplex Nr 1 ỉ; Lymphdỉaral; 
Traw Goĩd; Uroselect; Hung.: Husteẽl; Neth.: Asthmakhellt; 
HusteeL' Ukr.: Homviocorin-N (X0M8H0*0pnH-N).
Phonnacopoeial Preporotioni
BP 2014: Squill Liquid Extract Squìll OxymeL

Sulfogaiacol ỊHNNÌ
Kalii Sulfoguajacolas; Kalium Guajacolsulfonicum; Kaliumsul- 
foguajakolaatti; Kaliumsulfoguajakolat Potassium Guạiacol- 
sulíonate; Potassium Guaiacolsulphonate; Sulíogaĩacol; 
Sulfogaiacolum; Sulíòguayacol; Sulfogwajakol; Thiocot; 
Tĩocoỉ; Cy/itx|>oraiíflKO/i.
Potassiura hydroxymethoxybenzenesuíphonãte herhihy- 
drate. ■
C7H7KOsS//ỈH20=2513
045 —- 1321-14-8 (anHyàrous sulíogaiacol); 78247-49-1 
(sultógaiacol hemihydrate).
ATC — R05CA09.
ATC Vet — QR0SCA09.
UNII — 7}3AJOONPG (sulíogaiocol); TTK33Z47FÌ (suKogaiacol 
hemihỵdrate).

Pharmacopoeias. In Pol. and us. Also in Fr. and Jpn, both oỉ 
which do not spedíy the hemihydrate.
USP 36: (Potassium Guaiacoisuiíonate). Protect bom light.

Profìlẹ
Sulỉogaỉacol is used as an expectorant ỉor producnve cough. 
Caldum guaiacolsulỉonate has been used slmilarly.

Preparations
Proprietary Preparations (details are given in Volume B)
Single ingredient Prepơretions. Arg.: Pectoral Laíedar Ninos; 
Austria: PectosorinỶ; Chimr Kang Yu Deng Tong (Utỉ&ỉtil); 
Israel: Guaiacol; ItaL: Tloguaialina; Mac.: Broncoserum; PoL: 
Apitussiq Diabetụsãc
MukHn^adNTỈ Preparahons. Arg.: Medex Rub; No-Tos ỉníantil; 
No-Tos IníantìL' Pastillas De Ambay; Pectobron; Pectoral Laíe- 
dar; Austrùc. Pneumopant; Beig.: Broncbo-pedoralis Phol- 
codine; Eucalytux; Pholco-Mereprine; Saintboú; Braz.: Bronca- 
tan Bxpectil; Penergan Expectorante; Iodetal; Triledrin; Chirur. 
Ke Li Ân (JD í$); Noipin A Xin Tai Luo Qi (gcB»
K); Pr.: Camphodionylt; Ephydiont; Neo-Codion; Passedyl; 
Pneumaseptict; Hong Kong: Chrisracol; Epbecolt; Hung.: Eri- 
gon; Ịnđia: Pulm-Cod (C & G); Indon.: Benacol DTM; Benacol 
Expectorant Pebrinex; Phenacold: Phenadex; Prome; Prometh- 
arine Ikaphannindo; Sanadryl; Israel: Cod-Guaiacol' Oxacatin; 
Pernusob Promethazíne Expedorantỉ,- To-Care; Tucare; Tusso- 
phedrine NF; ỊtaL: Balsamina Kronen Bronchenolo; Bronch- 
iase; Donalg; Guaiacaldum Complex; Polúed; Sdroppo Berta; 
Stenobronchial; Tauglicolo; Tỉocabnina; Hocosol-h Mac.: Euca- 
Iiptmet; ExoSl; Oxin; PulmovitaL- Phùipp.: Coừel; PoL: Apipul- 
mob Gwajatussin; Heibapect; Pastylỉd Wykrztusne; Thiocodin; 
PorL: Codob Rus.: Neo-Codion (Heo-KoAHOH)t; Spain: Bronco 
Medicab Broncovừ; Brota Rectal Balsamicot; Penergan Expec- 
torante; Pastillas Pedorales Kelyt; Pazbronquial; Puimoíasa; 
Switz.: Neo-Codion N; Phol-Tux; Thai.: Bisolvon EX; Bromso- 
Ex; Dutross-P; Hustazol-C; Turk.: Antibeksin; Artu; Fenoko- 
din+; Gayabeksin; Gayaben; Latuỉint; Pektodint; Seskadeks;

Ukr.: Tos-Mai (Toc-Maă); USA: Cypex; De-Chlor NX+; Entuss 
Expectorant; Humibid DM; Humibid; Hy-KXPf; Hydron EXf; 
Hydron KGSt; KGS-PE; Lemotussin-DM; Marcoít; Prolex 
DM+; Prolex DMX+.

TalniAumate IUSAN, iINNI 
BÁ-7602-Ọ6iTalniflùm3tõj TalniAumatum; TanbHMỘ/iỵMẩT. 
Phthalĩdyi 2-(aaa-trifluoÌD-»T>-t9luidino)nicotinate: - - ' 
C21H13F3N204=4143 
CAS — 66898-62-2 
UNII — JFK78S0U9S.

NOTE. The name Lomudn has been used as a trade mark ỉor 
talniOumate.

P rofíỊe
Talniílumate inhibits the human caldum-actìvated chloride 
channel protein hCLCAỈ. vvhich is ovetexpressed in the 
lungs of patients with certain pulmonary diseases assodated 
with excessive or abnormal mucus production. Talniflumate 
has been investigated for the management of cystíc librosis. 
chronic obstructive pulmonary disease, and asthma. 
TalniAumate has also been used to ưeat inAammation.

Preparatìons
Propríetory Preparalions (details are given in Volume B) 
Sỉngle-ingredient Preparationỉ. Arg.: Somalgen.

Telmesteine IHNNI
Telmesteịna; Telmestéine; Telmesteinum; Te/ibMeaenH. 
(-)-3-Ethyl hydrogen (P)-3,4'thịazolidinedicarboxylate. " 
C7H„NÓ4S=205.2 
CAS —  122946-43-4.
UNII — 124I3FE3ST.

Proỉịle
Telmesteine has been used as a mucolytic Ún the ơeatment 
o irespiratory-ơaa dborders indudỉng cough (p. 1651.2) in 
oral doses oí 300 mg two or three túnes daily.

Preparatíons
Preprietary Preporotions (details are given in Volume B) 
Smgle-ingredient Preporotions. ItaL: Reolase.
Muhi-ingredĩent Preparatìons. AustraL: AtopicUirt; Indon.: Ato- 
pidair; Israel: Atopidain Xdain Singapore. Atopidain UK: Ato- 
pidair; Xdain USA: Atopidair.

Terpin Hydrate IBANM)
Terpene Hydrate; Terpiinihydraatti; Terpina, hidrato de; 
Terpinhydrat; Terpini Hydras; Terpinol; TepriMHrnApaT. 
p-Menthane-l,8-diol monohydrate; 4-Hydroxy-a,a,4-tri- 
methylcyclohexanemethanol monohydrate. 
C,oH7007.HjO=190.3 ■ .
045 —  80-53-5 (anhydrous terpin); 2451-01-6 (terpin 
monohydrate).
UNII — S3V868548T.

Pharmacopoeias. In Fr„ Swừs, US, and Viet.
USP 36: (Terpin Hydrate). Colourless lusơous crystals or 
white powder with a slight odour. It eỉQoresces in dry air. 
Soluble 1 in 200 of vvater, 1 in 33 oỉboiling water, 1 in 13 of 
alcohol 1 in 3 of boiling alcohoL and 1 in 140 of chloroỉorm 
and of ether. A hot 1 % soluúon is neutral to lỉtmus. Store in 
airtight containers.

Stability. ư crystals fotm in terpin hydrate elixir, they may 
be redissolved by warming the dosed Container of solution 
in vvarm water and then gently shaking it.

ProỊịle
Terpin hydrate has be en stated to increase bronchial 
secretion directly and has been given orally as an 
expectorant in productíve cough.

Nausea, vomiting, or abdominal pain may ỉollow the 
ingestion oí terpin hydrate on an empty stomach.

Terpin hydrochloríde has also been used.

Preparations
Proprietary Preporotions (detailỉ are given in Volume B) 
Sngle-ingradient PnBpomlioM. Fr.: Alma; India. HaíQdnol.
Muki-ingrecfient Preparolions. Arg.: Aseptobron; Braz.: Ozonyl; 
Teưapulmơt; Chile: Broncodeina; Cz.: Coldrex; Fin.: Todase 
Expectorantt; Fr.: Broncborectíne au CitraL- Euphonyl Expect- 
orant' PulmoAuide Simple; Pulmollt; Terpine Gonnom Ter- 
pone; Thiopectol; Hang Kong: Chrúracol; Codoplex; Coldcap-A;

Colđtab-2; Panadol Cold & Flu Day; Panadol Cold & Flu Extra 
Panadol Cold & Flu; Hung.: Coldrex; mdia: Benakot Cadistú 
Exp; Glycodỉn; ItaL: Elisỉr Terpina; Neo Borodllina Balsamica 
Neữu: Balỉoclase Compositumt; PoL: Coldrex MaxGrip C; Rus. 
Alex Plus (Anexc ĩlnõc); Coldrex (Konopexc); FIucoldex Fort( 
(dUDOKQnaexc <í>oprre); Glycodin (rxHxosHH); Tedein (TeaeHH) 
Tercodin (TqncutHH); Terpincod (TqtnBKKQA); Spain: Pastilla* 
Pectorales Kelyỷ; Teiponilt; Switz.: Bromocod N+; Rectoseptal 
Neo bismuthe; Rectoseptal-Neo slmple; ThaL: Antusc Codee-C 
Cophartussin; CPM; D-Coate; Decofán; Dexpin; Dexơo Com 
pound; Dextro; Dextussln; Dtmophen; Partussin; Glycoữ; Icolỉc 
DX; Methopine; Mila-Tercon-p Muco-DXỷ; Rocal; Seco; Sinỉus- 
si; Stocot Stocob Terco-C; Terco-D; Terracol-A; Tusspac Turk. 
Tuáfon; UK: Original Cabdrivers Expectorant; Ukr.: Alex Plus 
(Anexc Ibnoc)f; Coldrex (Konspexc); Glycodin (raixoaHH).
Pbannocopoeid Preparotkxis
USP 36: Teipin Hydxate and Codeine Elixin Terpin Hydrate 
Elixir.

Tetryzoline Hydrochloríde ỊBANM, riNNMỊ ®
Hidrocloruro de tetrahidrozolina; Hidròdóruro de tetrizolina; 
TetrahydrozolÌne Hydròchloride; Tetrazolin Hidrokiorũr; 
Tetrizoỉina, hidrodoruro de; Téừizolino hidrochloridas; 
TetrytsòỊiinihydrokloridi; Tétryzollne, Chlorhydrate de; Tetry- 
zolin-hydrochlorid; Tetryzolinhydrochlorid; Tetryzolinhy- 
droklorid; Tetryzolini Hydrochloridum; TeTpn30/iMHa 
rnflpoxnopnfl.
2-(1,2,3.4-Tetrahydro-1-haphthyl)-2-imidazoline hydro- 
chioride.
C13H16N2,Ha=236.7
045 —  84-22-0 (tetryzoline); 522-48-5 (tetryzoline hydro- 
chlorìdẹ).
ATC— R01AA06; R01AB03; S01GA02.
ATC Vã — QR01AA06; QR01AB03; QS01GA02. 
u m  — 0YĨT43HS7D. .

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (TetryzoIine Hydrochloride). A vvhite or almost 
white crystalline povvder. Preely soluble in vvater, in 
alcohol and in dehydrated alcohol; practically insoluble in 
acetone.
USP 36: (Tetrahydrozoline Hydrochloríde). A vvhite 
odourless solid. Soluble 1 in 3.5 of vvater and 1 in 7.5 of 
alcohol; very slightly soluble in chlorolorm; practically 
insoluble in ether. Store in airtight containers.

Pnọfi7ẹ
Tetryzoline is a sympathomimetic with eííects similar to 
those oỉ naphazoline (p. 1669.3). It is used as the 
hydrochloride for its vasoconstriaor effea in the sympto- 
matic relíeí oí nasal congestion (p. 1652.1). A 0.1 % solution 
is instilled into each nostril as nasal drops or a spray as 
necessary, althoúgh not more often than every 3 houn. A 
lovver strength solution oỉ 0.05% is also available.

Solutions of tetryzoline hydrochloride containing 0.05% 
have been used as a conjunctíval\decongestant (see 
Conjunctivitis, p. 611.1).

Other salts oi tetryzoline induding the nitrate, phos- 
phate, and suUate have been used similarly.

Abuse. TetryzoIine ophthalmic solution 0.05% has been 
given orally in drug ladlitated sexual assault to obtain an 
obtunded ũacdd victim who is unable to resist or recall 
events.*

1. Spiller BA a «1. Drug (adlitated sexual assauli using an over-the- 
counter ocular solution contaỉnỉng tetrahydroxoline (Visine). Leg Med 
(Tokyo) 2007; 9: 192-5.

Effeds on rtve eyes. For mention oỉ conjunctiviús induced 
by ophthalmic decongestant preparanons containing tetry- 
zoline, see under Phenylephrine, p. 1673.2.

Poisoning. A 17-year-old girl who ingested about 10 to 
15mL oi a 0.05% solution oỉ tetryzoIine by mistake devel- 
oped lethargy, slovved speech and ataxia.1 She also com- 
plained oí dizziness, headache, and sinus congestion. 
Drowsiness, brađycardia, and orthostatic hypotension 
were apparent up to 36 hours post-ìngestion. 

ỉ. SpỉUer H. GrỉíDth J. Ptoỉooged cardỉovascuỉar cíỉects aítcr unỉniendoaal 
ỉngestíoo 0í  teưahydroxoỉỉne. Qin Toxkol 2008; 46: 171-2.

Preparatíons
Proprietary Preporotiom (dcuils arc given ỉn Voỉume B)

PTBpQpQlions. Arg.: Bano Oculan Chiosan; Irix; 
Ocudiaian; Piam; Visubril; AustraL: Murine Sore Eyes; Visine 
Cleai; Belg.: Visine; Canad.: Eye Drops; Original Eye Drops; 
Visine Orlginab Chile. Visine; Viáonal Gotas; Cz.: Rhinalt; 
Vasopos N; Visine; Derrm.: Visine Viỉidear; Fin.: Oítan Starine; 
Visdear; Ger.: Ophtalmin N; Tetrilin; Vasopos N; Vlsine Yxln; 
Gr.: Octilia; Ursa-Fin; Visine; Vispring; Hong Kong: Murine 
Plus-h Optứoline; Vlỉine Originalt; Hung.: Tyzinet; Visine; 
India. Visinet; Indoru: Braitot; Insto; Isotíc Cleannt; Santo; 
Vlslne; VisoUnt; Visto; Israel: AzoIine; Eye Relieỉ; Stìỉla; V-

AD cross-reíerences refer to entries in Volume A
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Zolỉne; View; Visúie; ItaL: Demetil; Eyedec Octilia; Súlla 
Decongestionante; Stilla Unidose; Vasorinil; Jptr. Narbel; 
Malaysia: Allersine; Visinet; Mex.-. Eye-Mo; TetrazoL' NZ: Vis- 
ine; Phttipp.: Eye-Mo; Sinutab NS; Vỉsine Advanced Relieff; 
Vlsine C00I+; Viãne; Vlsol; PoL: Berberib Starazolin; Tetryvilt; 
Vĩsine: Port: Visine; Rus.: Montevidn (MoHTeaicHH); Octilia 
(OrniHHS); Tyzine (TH3HH); Visine (BH3HH); Vĩzoptik (BH300THK);

Visine; singapore: Optứollne; Spain: Azuiina; Vispring; 
Switz.: Rhinopront Topt; Visine; Thai: Visinet; Turk.: Bumil; 
Eye-Visol- Vísine; Zenkainf; Okr.: Tyáne (TH3HH); Vial (Biiani); 
Visine (BH3HH); USA: Eye Drops; Eye-Zine; Opôgene 3; Tyáne; 
Visine Original.
Muhi-ingredìent Preparations. Arg.: AntiHogol; Eỉemolina; Laisi- 
mal; Provlsual Compuesto; Toũam Pius; Visine Plus; AustraL: 
Visine Advanced Reliet Braz.: Penỉdex; MirabeL* Vỉslin; Viso- 
dỉn; Canad.: Allergy Eye Drops; Clear Eyes Triple; Viàne 
Advance Triple Actìon; Viáne Ailergy; Visine Coot Oàte Sper- 
sallerg; Cỉ.: Spersallerg; Ger.: Allergopos Nf; Berberil N; Eíemo- 
lint; Spersallergt; Gr.: Elemoline; Spersadexoline; Spersallerg; 
Hong Rong. Eíemoline: Muiine plus Naturaỉt; Spersallerg; VĨ3- 
ine ACf; Visine Moisturióngt; Hung.: Spersallerg; India. 
Optihist-Plus: IndotL: Visine Extra; Israel: Viãne AC; ItaL: 
Biorinil; Cromozil; Eỉemolỉne; Eta Biocortilen VC; Plumeãna; 
Ischemol K  Stiỉlergy; Tetramil; Vlsuble&rite; Vlsudoben 
Decongestìonante; Vĩsumetazone Antìbionco; Visumetazone 
Decongesúonante; Visustrin; Malaysia: Gentadexa; Speisadexo- 
linet; Spersallerg; Mex.: Fluoromeól; Visine Extra; Nonr.: Sper- 
sallerg; NZ: Visine Advanced RelieẼ pkũipp.: Eỉemoline; Sper- 
sallerg; PoL: Spersallerg; PorU: Gentadexã; Rus.: Spersailerg 
(Cnepcannepr); S.Afr.: Eíemoline: Genũnũ Oculerge; Speisa- 
dexolinet; Spérsallerg; singapore: Elemoline; Murine Plus; 
Spersadexoline; • Spersalleig; Spaín: Fluorvas; Gentadexa; 
Medrivas Antìb; Medrivas; Tivitist: Vasodexa; Swừz.: Collypan; 
Efemoline; Spersallerg; Thai.: Allergis; Antazalleige; CD-Oph; 
Eỉemoline: Hístaoph; Mano; Opsil-A; Spersadexolinet; Spersal- 
lerg; Turk.: Elemoline; Ffumetoỉf; USA: Advanced Reìieí Vis- 
ine; Geneye AC Allergyt; Murine Plus; Visine Maxúnum Red- 
ness Rclieí; Visine -Totality Multi-Symptom Reliet Venez.: 
Gentidexa.
Phonnocopoeial Preparalionỉ
USP 36: TetrahydrozoIine Hydrochloride Nasal Solutìon; 
Teưahydrozoiine Hydrochloride Ophthalmic Solution.

Thebocon Hydrochloride ỊBANM. I1NNMI 
Acethỵdrocodone Hydrochloride; Acetyidihydrọcódeinòhe 
Hỵdróchloride; bịHydrocodánone Enõl Acétàtế 1 Hỳdro- 
chlòrìde; Hidrodoruro de tebacón;Tebacón. hidroclorurõ de; 
Tbébacone,. Chlorhydraté de; Thebaconi Hydrochloridum; 
TeổaKOHa rMflpoxnopMfl. . , ■ ... :
6^Acetyl-7Ì^ihydrQ-3-0-methyW^<Ịidehỹdronịoíphine 
hydrochlónde; (-H5/?M^Epoxy-3-methoxy-9a-fnethyimor- ■ 
phin-6-en^yl.acetate hydroehloridé ■: 
C2BHaNO*Ha=377.9 •••■ ./ k U 
C4S —  466-90-ỡ (thebacon); 20236-32-2 (thebacon hydro- 
chioride).
ATC —  R05DA10.
ATC Vet —  QR05DA10.

PỵofìỊe
Thebacon hydrochloríde is a centrally actíng cough 
supprcssant used for non-productìve cough (p. 1651.2). It 
has actions similar to those of codeine (p. 40.2) but is stated 
to be about 4 times more potent. It ìs given orally in a usual 
daily dose of lOmg ỉn divided doses; the maximuRi daily 
dosẽ should not exceed 20 mg.

Preparations
Proprívtary P reporations (details a rc given in  V olum e B) 

Single*ingredient Preporatỉons* Bel0 Acediconet.

Tipepidine Hibenxate iriNNM}
AT-327 (tìpepidine);: ơl-662 (tìpèịDiđihẹ); Hibenzato' đê’ 
tipépidinà; Tịpẽpĩdĩnã. hịbehạtp dé; Tĩpépìdine^ Hibenzate 
de; Tìpepídiné Hybenzate; Tlpèpidiní Hibenaas; TMnertMflMHa 
rnốeH3aT.
3-{Di(2-thienyl)methylene]-l-methylpiperidine 2-(4-hydroxỵ- 
benzoyl)benzoate. ■■,. Ị.: .
C 15H,/1Sj,C,4H10Q<=517.7 . [;
CAS . 5169-78-8 (tipepidine); 3 /139-87-4 (tipepidine 
hibemate).' ■ :.;v ■
ATC — W5DB24i" '
'ATC Véi — ‘QR05DB24 ' '
ỤNIÌ-^ 78Ỉ78GFÚ8W/ '--

Pharmacopoeias. In Jpn.

PrọỉiỊẹ
Tipepidine hibenzate is a cough suppressant used íor 
non-productíve cough (p. 1631.2) vvhich is daimed also to 
have an expectorant action. It is given oraỉly as the

hibenzate but doses are expressed as the dtrate; tipepidine 
hibenzate 22.2 mg is equivalent to about 20 mg of tipepidine 
dtrate. A usual dose is the equivalent oỉ 20 to 40 mg of the 
dtrate 3 times daily.

Epitepiogenk efFed. Generalìsed convulsions assodated 
with therapeutic oral doses of tỉpepidine hibenzate have 
occurred in some patients.1

I. Cuomo RM. On ỉhe possỉble convuldve actìvity oỉ an antítussive 
pỉperidỉnỉc derivative ('típepỉđlna ỉbenzato') in man. Aữa Neurot (tỉapoUị 
1982; 37:110-16.

Preparatíons
Proprietary PrepcsoHons (detailỉ are given in Volume B)

Singie-ingredient Preparatíonỉ. Hong Rong: Asverint; Indon.: 
Asvex; Jpn: Asverin.

Mutli-ingredient PraparaHons. Arg.: Di-Netưnobron; Indon.: Neo 
Novapon Plus; Neo Novapon; Jpn: Sin Colgen Kowa Kazef.

Tolu Balsam
Báỉsaròò de ToKp Barsamurw Tofutanum; Baume de Toíu; 
Tolú batzamas; Toluánský balzám; Tolubalsam; Tolubalzsam; 
Tọlupalsami; TohyâHCKMM BanbỉaM.
CẠS —  900044-ữ 8017439-2. ■
ATC. Herb —  HR05WA5031 ÍMyroxylon balsamum var. 
baỉsamum: balsam).
ỤNII—  TD2LE91M8E. •;

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Tolu Balsam). Oleoresin obtained bom the 
tmnk ot Myroxylon balsamum var. balsamum. It contains 25 to 
50% of free or combined adds, expressed as dnnamic add, 
calculated with reỉerence to the đried drug. It occurs as a 
hard, íriable, brovvnỉsh to reddish-brown tnass; thin 
ừagments are brovmish-yellovv when examined against 
the lighL It has an odour reminiscent of vanillin. Practically 
insoluble in water and in peưoleum spiiic very soluble or 
íreely soluble in aỉcohoỉ. Do aot store in powdcred íotm . 
USP 36: (Tolu Balsam). A balsam obtained frotn Myroxylon 
balsamưm (Leguminosae). It is a brown or yellowish-brown 
plasúc solid transparent in thin layers and brittle when old, 
dried, or exposed to cold temperatures. It has a pleasant 
aromatìc odour, resembling that of vanilla. Practically 
insoluble in vvater and in peơoleum spirit; soluble in 
alcohol, in chloroform. and in ether, sometimes with slight 
residue or tuibidity. Store at a temperature not exceeding 40 
degrees in airtight containers.

Prọ/Ị7e
Tolu balsam is considered to have very mild antiseptic 
propertíes and some expectorant actíon but is mainly used 
in the fonn of a syrup to Aavour cough mixtures. Hovvever. 
Tolu Syrup (BP 2014) is based on dnnamic add (p. 1748.3) 
and no Ionger contains tolu balsaxn.

Preparations
Proprietary Preporolions (detailỉ are given in Volume B)

MubHngradient Preparationỉ. Arg.: No-Tos Ađultos; No-Tos 
Adultos; No-Tos IníantiL' No-Tos Iníantil; Pastillas Medex; Pas- 
tillas Pagliano; Pedobron; Reỉenax Caramelos Expectorantes; 
AustraL: Camphor Lỉndus Compound; Belg.: Saintbois; Brca.: 
Expeaomel; Ẽrenotosse; Glycon- Inhalantẽ Yatropan; IodetaL' 
Melagriao; Vick Pastilhast: CanacL: Bronco Asmolt; Chile: Eli' 
tos ET; Fitotos; Flemex Jat; Jarabe Palto Compuesto con Miel 
Adulto; Pulmosina: Fr.: Broncalene Nourissont: Dinacode avec 
codeine; Hexapneuminet; Pastilles Medidnales Vicks; Pastilles 
Monleont: Phytotux; Pulmosodyl; Terpine Gonnon; Thiopeaol; 
Tussipax; Hong Rong: Baby Cough vvith Antíhistaminet; Hex- 
apneuminet; Indũr. Cadistín Exp; ItaL: Stenobronchial; Mex.: 
Citos; Fen-y-Tos; Port.: Broncodiazinat; Stodab Rus.: Solutan 
(CoayTaa)t; SAfr.: Choats Extract of Lctruce Cough Mixmret; 
Linctus Tussi Inlanst; Puma Cough Balsamt: Tumlington Tinc- 
turet; Spain: Bactopumon: Bronquidiazina CR; Pulmolasa; 
Switz.: Baume Zellen DemoPectob Neo-Codion N; Phol-Tussil: 
Pommade au Baume; Rotpunkt Apotheke pastilles pour les 
bronches avec codeine; Sano Tuss; Siiopectan; Thai.: Baby 
Cough Syrup Atlantic Baby Cough vvith Antihistamine; UK: 
Allens Chesty Cough; chesty Cough Reliel; Modem Herbals 
Cold & Congestion; Sandeison'$ Throat SpedEc ukr.: 
Bronchial Bahăm Bellỉ (ẸpoHxnunBuA EaauaM Eennc); USA: 
Tonsiline; Vicks Menthol cõugh Drops; Veneĩ.: Yerba Santa.

Homoeopolhic Preporntiom. Cz.: Stodal; Fr.: StodaL

Pharmocopoeial Preporolioni
BPC 1954: Compound Iodotonn Paint;
USNF 31: Tolu Balsam Syrup; Tolu Balsam Encture;
USP 36: Compound Benzoin Tlncttưe.

Tramaxoline Hydrochloríde
IBANM, USAN. riNNMỊ ®
Widrc^dnjrọ,dB;trarp^ọHréfc'Tramazólìna; hidrodoruro de; 
'Tramazoline, GhlỌVtíycítate đe; Trâmazólin-Hidroklorĩd; 
Tramazolln-Hydrochlorid; Tramarolíni hydrochloridum; Trá- 
mazọlỉno hidrochlDridas; Tramazoliny chlorowodòrek; 
TpaMa3onMH3ĨMflpoxnopMA. v -V.',.
2-(5,6>'718-Tetrabydro-l-r>aphthyỉamind)-2-ĩmidazQline 
hydrochloriđe monohỵdrate.

: C ,3H ,X H a ^ O = 2 Ố 9 S  '• ' .
.CAS.,é-z .J08£57-l Ctramazoline); J7ĩS-904Ị._(Ịramazotìne 
hydrochlorideí . , ■
ATC—-ữ01ÂÁ09 ■ '

;AHZt e  —  QRO1AA09. ' ! - ’
UNIt— 4DG710Q678.

Pharmacopoeku. In Eur. (see p. vu).
Ph. Etư. 8: (TramazoIine Hydrochloride Monohydrate). A 
vvhite or almost vvhite erystalline powder. Soluble in water 
and in alcohol. A 5% solutìon in water has a pH of 4.9 to 6.3.

Pro/í/e
Tramazoline hydrochloride is a sympathomlmetíc vvith 
elíects similar to those of naphazoline (p. 1669.3). It is used 
to provide symptomatic relieí of nasal congestion 
(p. 1652.1). Tramazolỉne hydrochỉoride is given as a 
solution containing about 0.12%, instỉlỉed into each nostril 
as nasal drops or a spray three or four dmes daily.

Solutions of ưamazoline hydrochloride containing about
0.06% have also been used in eye drops as a conjunctival 
decongestant (see Conjunctìvitís. p. 611.1).

Preparations
Proprietary Preparaỉioru (details are given in Volume B)

SingleingradKnt Praparations. AustraL: Spray-Tish; Beỉg.: Rhi- 
nospray; Cz.: Muconasal Plus: Ger.: Bidron; Ellatum Rhinos- 
pray; ĩtaL: Rinogutc Neth.: Bisolnasal; PorL: Rhinospray; Rus.: 
Rhinosprey (PHHocnpea); Spain: Rhinospray Eucallptus: Rhi- 
nospraỹ.

Muhi-ingredient Preparations. Arg.: Dexa-Rhinospray N; Aus- 
traL: Spray-Tísh Menthob Austrìa: Rhinospray Plus; Belg.: 
Dexa-Rhinospray; Ger.: Dexa Bidron; Rhinospray Plus; Gr.: 
Dexa-Rhinaspray-N; Dexa-Rhinaspray; Hung.: Rhinospray 
Plus; IrL: Dexa-Rhinaspray Duơf; ItaL: Rinogutt Antiallergico 
Spray; Rinogutt; Netìu: Rhinospray met eucalyptus; Rus.: 
Adrianol (AapnaHon); Spain: Rhinospray Antialergico.

Tuaminoheptane Sulfate IBANM, riNNM) ®
Su!fato 'de .tuaminoheptano; Tiãminóbeptane, Suiíate de; 
Tuaminoheptanẻ Sulphate; Tuaminộheptani Sulfas; Tuami- 
nobeptano, sulíato dè; TyaMMHorenTaHa CynbộaT. 
(CtHuNJ2,H2S04=328J "  ■
CAS — 6411-75-2. . ,.
ATC —, R01AA Ị ỉ; R0ỊẠ808.
A K  Vet ^  QR01AA1- Ĩ; QR01AB08. 
u m — WZK5LN5CNW.

Pro /j/e
Tuaminoheptane is a volatile sympathomimetic (p. 1507.3) 
that has been used as the sulíate for the symptomatìc relief 
of nasal congesdon. Tuaminoheptane has also been used in 
the form of the carbonate.

Preparations
Proprietary Prepcrations (details are given in Volume B)

MubKngradient PreporoHons. Brax.: RinoQuúnutíl; Fr.: Rhino- 
Quimudl; Hong Rong: Rinoũuimudlt; Hung.: Rinoỉluimuciỉ; 
ItaL: Rinoỉluimudl; PorL: RinoAuimudl; Rus.: Rinoũulmudl 
(PKHOỘayHMyintn); Spaitr. RinoSunũL' Switz.: RinoQuimuril; 
Thai.: RinoAuimudl: ukr.: RinoQuimudl (PHHO<{uiyHMyuHn).

Tymaxoline Hydrochloride IBANMI ®
2-TRyrriylo)ọ^m'ethyl-2Hmidazo|ine ỊHydrQchlopde; Timazoli- 
na, hidrodotoro der‘TymazolinLHydroailo'ndunn; Tymazolinỵ 
chloroVTOdoBkTMMaàenriHa^nÁpoiơiopMA. . '
2-f2i'lsopropyl-5-mẹthyiphefroxymethyl)-2-imidazoline 
hydrochloridế.' ‘
Ễ,^2oN AH a=26SÌ’
'CAS,— 24243-97-8 (tymazo/me); 28120-03-8 (tymazoline 
hydrochlonde).
ÁĩC— RÒĨAA13. .
'ATCVet —  QR0ỊAA13. . ;

Pharmacopoeias. In Pol.

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance vvhose use may be restricted in certain sports (see p. vui)
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Profi/e
TymazoIine is a sympaứiomimetíc that has been used as the 
hydrodỉloride similarly to naphazoline (p. 1669.3) ỉor its 
locaỉ vasoconstrictor eSect in the symptomatic reỉieỉ oỉ nasal 
congestion.

Preparations
Propriekry Preparations (detaili are given in Volume B)
Sngte ingracSent PreparaHons. PoL: ThynuaeaỲ. Thai.: Pema- 
zencf.

Xyfometazoline Hydrochloride
riNNMI ®

Hidrodorurõ de xilometazolina; Ksilometazolin Hidroklorũr,, 
Ksilometazolino hidrochlondas;. Ksylometatsoliinihydroklor- 
idi; Ksylometazolìny đilorovvòđorek; Xilometazolina, hidro- 
doruró' de; Xilometazolinhidroklorid; Xylõmétazoline, chlor- 
hydrate de; Xylometazoli:nhydro; Xylometazolin- 
hydrochlorid; Xylometazolinhydrochlorid; Xylometazolini 
Hydrochloridum; KotfiOMeTa3anMHa rnapoxnopnA. 
2-(4-re/T-Butyl-2,6-dimethylbenzyl)-2-imidazoline hydro- 
chloride. .
'C,6H24Ni HCl=280.8
CAS — 526-36-3 (xylometazoline); 1218-35-5 (xylometazoline 
hydrochbride). .
ATC — R01AA07;.RỎ1AB06; S01GA03. .
ATC, Vet —  QR01AA07; OR01AB06; QS01GA03. 
um — XS584033NL

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Xylometazoline Hydrochloride). A vvhite or 
almost white, crystalline powder. Freely soluble in water, in 
alcohol, and in methyl alcohol. Protect from light.
USP 36: (Xylometazoline Hydrochloride). A white to oíí- 
white, odourless, aystalline powder. Soluble 1 in 35 of 
vvater; freely soluble in alcohol; sparingly sotuble in 
chloroíorm; piactically insoluble in ether and in benzene. 
pH of a 5% solution in vvater is betvveen 5.0 and 6.6. Store in 
airtight containeis. Protect hom light.

Uses and Administration
Xylometazoline is a direct-acting sympathomimetic 
(p. 1507.3) with marked alpha-adrenetgic activity. It is a 
vasoconstrictor which reduces svvellmg and congestion 
when applied to mucous membranes. The effea begins 
within 5 to 10 minutes of application and lasts for up to 10 
hours.

Xylometazoline is used as the hydrochloride for the 
short-tenn symptomatic relief oí nasal congestion 
(p. 1652.1). A 0.1% solution of xylometazoline hydro- 
chloride is applỉed topically as nasaỉ drops or a spray into 
each nostrii two or three tìmes daily. For doses in children, 
see below.

Xylometazoline hydrochloride solution is instilled into 
the eye as a conjunctival decongestant (see Conjunctivitis, 
p. 611.1). Preparations containing 0.05% xylometazoline 
hydrochloride wlth 0.5% antazoline sulỉate are typical; 
0.1% xylometazoline hydrochloride has also been used.

AdministraKon in chddren. Over-the-counter cough and 
cold preparatíons containing sympathomimedc deconges- 
tants (induding xyIometazoỉine) should be used with cau- 
don in đúỉdren and generally avoided in young children, 
for details see Cough, p. 1651.2. The BNFC suggeỉtỉ that 
xylometazoline nasal drops may be used in dũldren aged 
6 to 12 yeaxs for the short-term treatment of severe năsal 
congestion which has not responded to sodium chloride 
nasal drops or inhalatíon oí warm moist air. A 0.05% 
solutíon of zylometazoline hydrochloride is licensed íor 
such use; 1 or 2 drops are insdlled into each nostril once 
or twice daily, ỉor a maximum oỉ 5 days.

7reạ#menẠ, and Precatrfịons
As ỉor Naphazoline, p. 1669.3.

Porphyria. The Drug Database for Acute Poiphyria, com- 
piled by the Norvvegian Poiphyria Cemre (NAPOS) and 
the Porphyria Centre Svveden, dassiSes xylometazoline ỉor 
nasal use as possibly poiphyiỉnogenic it should be used 
only when no saíer altematíve is availabỉe and precautíons 
shouỉd be conãdered ỉn vulnerable padents.1

1. The Drug Database ỉor Acute Porphyria. Available tc  http://www. 
drugs-porphyria.org (accessed 27/10/11)

Interađions
Since xylometazoline is absorbed through the mucosa 
interactions may íollovv topical appỉicatíon. The BNF 
conáders that all sympathomimetic nasal decongestantỉ 
may cause a hypertensive crisis ư used during ữeatment 
with an MAOI. For the interactíons of sympathomimetícs in 
general, see p. 1508.3.

Preparations
Proprietary Preparatìons (details are givcn in Volume B)
Single ingredient PreporoHons. Arg.: Nastìzol; Oưivina; AustraL: 
Otrivin; Austria: Otrivin; RatioSoíu Xylo-COMOD: Belg.: Nasa 
Rhinathiol; Nasasinutab; Nuso-San; Oirivine Ami-Rhiniús; 
Braz.: Otrivứia; CantuL: Babninil Decongesu Balminil Nasal 
Decongestant; CertiCed Decongcsunit; Cold and Allergy 
Decongestantt; Decongest; Decongestant Nasal Spray; Decon- 
gesunt Nose Drops; Nasal Decongesunt; Otrivin; Vaporisateur 
Nasal Decongcsúonnant China: TianCheng Nuo Er 
Cí: Mar Rhino; Nasenspray AL; Nasentropten Ạlf; Olynth; 
Otrivũi; Rhino-Stas; Rinoxyl; Snup; Xylo-COMOD; Xylorin; 
Denm.: Klarigen; Noxorin; Otrivin; Passagent; Zymelin: Fũf.: 
Naso-Radophann; Nasolin; Otrivứi; Ger.: Balkist; Gelonasal; 
Hysan Schnuplenspray; Nasaltropíen axcoumt; Nasengel AI; 
Nasengel; Nasenspray Alt; Nasenspray Ef; Nasenspray Kf; 
Nasenspray; Nasentrõpỉen ALf; Nasenõoplen StadaỶ; Nasen- 
tropíen-radopharm; olynth; Otriven gegen Schnuptent; Otri- 
vent; Rapako xylo; schnupỉen endrine; Siozwo; Snup; Tussa- 
mag Nasensprayt; Xylo-COMOD+; Xylo-POSt; Gr.: Otrivin- 
Menthol; Otrivin; Silphin; Hong Kong: Decongestant Nasal 
Spray; Otrivin; Xyloma; Bung.: Nasan; Novorin; Otrivin; Rhi- 
nathiol; Rhino-ầtast; Ịndia: Acolate DPS; Auovin; Biomist; Bir- 
vine; BroQex; Caxyl; Cyíen Decon; Diconal; Goain Hynasal-XL: 
Loxzol Mucoris; Nam Cold Nasal; Naso Wikoryl; Nasomet; Nas- 
rea; Nazalinf; Nazle; Nazolin; Nomocon; Nos-Air; Norin; Nozy; 
Opun; Ortinase; Ortinose; Otrinoz; Oưivin; Indon.: Ouivin; 
IrL: Oữivine; Sudaíed Non-Drovvsy Decongestant; Israel: AI- 
Care; Nazalet Otrivin; Xylo-POS; Xylovit; ItaL: Argotone Dec 
Neo Rinoleina; Otrivin; Malaysia. Otrivin; Neth.: Kmidvat 
Neusdmppelst; Meralys; Mucorhinyl; Nasadur; Nasomaris; 
Nasonal; Otrivin; Xyladur Xylo-COMODt; Xylo-POS; Xylozo- 
lin; Nortv.: Naso; Nazaren; Otrivin: Xolinf; Zymelin; NZ: 
Otrivine; Phũipp.: Otrivin; PoL: Otrivin; Xylogeb Xylorin; 
Port.: Otrivỉna; Rinorext; Rus.: Dlianos ưbunoc); Grippostad 
Rhino (rpKnnocTu Phbo); Halazolin (ranaaoaHH); Inũuiin 
(ỊỈBiịuDopHn); olynth (Ojdỉht)ỷ; Otrivin (ữipHBHH); Pharmazolin 
(4>apMa30aBH); Rhinonorm (PuHOHopu); Rhinorus (PHHopyc); 
Rhmostop (PnHOcron); Snup (CHyn); Suprima-Nos (CynpBMi- 
Hoa); Tyzine Xylo (TH3HH Kotno); Xĩlen (Kcuneu); Xymelin 
(KcnMenHH); S.Afr.: Otrivin; Sinutab; singapore. Otrivin; Spain: 
Amidrin; Frenasal; Idasal; Otrivint; Rbinovin; Rinoblanco; 
Swed.: Nasoỉerm; Olynth; Otrivin; Switz.: Nasbent; Nasobol 
Xylo; Olyntht; Oưivin; Rhinostop; Rinosedin; Spray nasal neo; 
Xylo-Mepha; Thai.: Ooivin; Turk.: Berkolin; Naze; Otrivine; 
Rinizol; Xylo-COMOD; UAE: XyloUn; UK: Non Drowsy
Sudaỉed Oecongestant Nasal Spray; Otradrops; Otraspray; 
Otrivine; Tixycoids Cold and Allergyt; Ukr.: Dr Theiss Nasal 
Spray (Cnpefi Haaanhmaã Ẹp TaBcc)f; Eucazolin (3BKa3QHHH); 
Galazolin (rana3QaHH); Meralys (MepaaHc); Otrivin (Otphbhu); 
Rinazal (PÌHuaii); Tyzine Xylo (TH3HH KcHao); Xylo-Mepba 
(Kcano-Meộa); Xylohexal (KcHaoreKcan)t; USA: 4-Way Moist- 
uming Reliel' Otrivin.
MuU-ingrecBenl PreporoHons. AustraL: Murine Allergy; Austria: 
Naác Belg.: Otrivine Duo; ơtũe. Badtopic Compuestot; Naso- 
min; RinobanedU; Cz.: Nasic Denm.: o  tri vin Mentbol; Zymetin 
PhiK Pin.: Otrivin Comp; o  tri vin Menthol: Ger.: Nasic Gr.:

Nasosyn; Otrivin Advance; Hung.: Otrivin Duo; IrL: Otrivine 
Antiỉtin; Israel: Otrivm Complete; ItaL: Inalan Mex.: Rinade: 
Compuesto; Neứu: Otrivin Duo; Otrivin Menthol; Norw.: Otri 
vin Comp; Otrivin med mentob Zycomb; NZ: Otrivin<: 
Men thoi; Otrivine-AntistínỶ; PoL: Otrivin Duo; PorL: Otriỉai 
Rus.: Xymelin Extra (KcHMeaHH 3xcrpa); Spaãv. Otriduo; Swed. 
Otrivin Comp; Otrivin Menthol; ZyComb+; Switz.: Naãc Trio 
fan Rhume; Turk.: Otrivine Mentol; Rynacrom Compound 
UK Otrivine-Andỉtin; Ukr.: Xymelin Extra (KcHMetntH 3xcipa) 
Zycomb (3hkom6)ỷ.
Pliorniocopoeiol Preporahons
BP 2014: Xylometazoline Nasal Drops;
USP 36: Xylometazoline Hydrodiloride Nasal Solution.

2Hpeprol Hydrochloríde ỊriNNMỊ
CERM-3024; Hidrocloruro de zipeprol; Zipéprol; ơilorhydrate 
de; Zipeprol, hìdroclomro de; Zipeproli Hydrochloridum; 
3nnénpona rnflpox/iopnfl.
a-(a-Methoxybenzyl)'4-(p-methoxyphenethyl)-1 -piperazi- 
neethanol dihydrochloride.
CaH32Nj03,2HCI=457.4
CAS — 34758-83-3 (zipeprol); 34758-84-4 (àpeprol hydro- 
ch toride).
ATC— R05DB15.
ATCVet— QR0SD815. 
um  —  U6WT9D8ASL

Protìle
Zipeprol is a centrally acting cough suppressant that is statec 
to have a peripheral actíon on bronchial spasm. It has beer 
given as the hydrochloride in the ưeatment of cough 
(p. 1651.2), typically in an oral dose of 150 to 300 mg daily 
in divided doses. There have been reports of abuse anc 
overdosage produtíng neurological symptoms.

Abuse and overdosage. Severe neurological symptom.' 
have been reported in young adults aíter habitual abuse o 
ápeprol for euphoria. Patíents have presented with gener 
alised seizures, íollovved by coma.1 One patìent whc 
ingested 750 mg of zipeprol [over tvvice the maximvur 
daily dose] had several opisthotonic crises and developec 
cerebral oedema.2 Symptoms of overdosage in childrer 
have induded restlessness, somnolence, ataxia, choreú 
movements, íorced deviatíon of the head and eyes, gener- 
alised seizures, respừatory depression, and coma.1-3 Fatal- 
itíes have been reported.

Dependence and vtdthdravval symptoms similar to those 
produced by opioids have been reported.4 WHO has assessec 
ápeprol to have a moderate potenrial íor dependence anc 
liability for abuse.5 Although ápeprol is a vveak opioic 
agonist at high doses its toxidty and halludnogenic anc 
other psychotropic eữects constitute a signiũcant element in 
its abuse, and the public health and sodal problemỉ 
assodated with such abuse were considered substantial.
1. Moroni c. et ai Overdosage of âpeprol, a norv-opioid antiiussỉve agenL 

Lanctí 1984; í: 45.
2. Perraro F, Beorchia A_ Convulsions and cerebral oedema assodated with 

xipeproỉ abuse. Lmat 1984; i: 45-8.
3. Merigot ĩ ,  tí ai. Les convuỉsions avec ưois antírussỉís dérivés substituéí 

dé la pỉpéraxine (lipéprol, épraànone, éproánol). Ann Ptdiatr (Paris} 
1985; 32: 504-11.

4. Maũaret MP, tí aỉ. Zipeprol: prìmaiy dependence in an unaddiaed 
patient. Ann Phứrmacother 1995; 29: 540.

5. WHO. WHO expert committee on drug dependence: twenty-nimh 
reporu WHO Tech Rep Scr 856 1995. Also avaỉlable au hnp://whqlìbdoc 
who.lnƯưsAVHO_TRS_856.pdf (accessed 11/05/07)

Preparatìons
Propriekiry Preparations (detaiỉs are given in Volume B)
Sãigb-ingredient Preparaiions. Chile: Frenotos; Gr.: Delaviral; 
Demetovix; Devixil; Dovavixin; Duo-Extolen; Jactuss; Sousi- 
bim; Mac.: Tusigen.
Mubi-ingredient Preporations. Gr.: Extolen.

All aoss-references reíer to entries in Volume A
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th e  skin is subjea to a very wide range of lesions. Some may 
be characterisdc oi spedBc systemic diseases and íade as the 
disease regresses. Some are caused by spedSc local 
iníections and are best treated by the appropriate 
anrimicrobial (see Skin Iníections in the chapters Antibac- 
terìals, p. 207.1, and AntUungalỉ, p. 568.1). The skin is also 
subject to damage írom envữonmental hazards. Excessive 
or prolonged exposure to solar radiatíon is assodated with 
degenerative changẹs in the skin (premature ageing of the 
skin or photoageing; p. 1686.2), actínic (solar) keratoses 
(which are risk ỉactors or precursors of skin cancers), and 
malignant neoplasms of the skin (p. 714.1). Some skin 
disorders are adverse eSects oỉ therapeutic and other agents, 
canging from tnild hypersensitìvity to the liíe-threatening 
Stevens-Johnson syndrome or toxìc epidermal necrolysis 
(see Drug-induced Slón Reactíons, p. 1683.3, and Drug- 
induced Photosensitìvity, p. 1686.1). There also remain skin 
disorders whose aetíology is poorly understood.

The distributìon and morphological descripdon of the 
skin lesion (its shape, colour, and surỉace charaaeristics) are 
important in the diagnosis of skin disorders. There are many 
terms used to describe skin lesions:
• abscess-a collection of pus in a cavity
• bulla (or blister)-a Quid-Blled drcumscribed lesion larger 

than 0.5 cm in diameter
• comedo-a plug of keratin and sebum in a pilosebaceous 

íollicle
• ecchymosis (bruise)-an extravasatìon of blood into the 

skin
• erythema-red coloratíon due to vascular dilatation
• fissure-a slit through the whole thickness of the skin
• hom -a thickening of the skin that is taller than it is broad
• keratosis-a homy thickening of the skin
• lichenification-hard. thickened skin with inaeased 

markings
• macule-an area of altered colour or texture with no 

elevation above the suríace of the surrounding skin
• nodule-a dome-shaped or sphericai-shaped, solid lesion, 

usually more than 0.5 cm in diameter and depth
• papilloma-a nipple-like mass
• papule-a raised solid lesion, usually less than 0.5 a n  in 

diameter
• petechia-a pinhead-sized macule of blood in the skin
• plaque-a raised. nat-topped, ãraim saibed lesion, 

usually larger than 2 a n  in diameter but vvith no 
substantial depth

• purpura-a macule of blood in the skin, larger than a 
petechia

• pustule-an acoimulation of pus in the skin
• scale-a flat plate or ílake of stratum comeum
• stria-a streak-like, linear, atrophic lesion, pink. purple, 

or vvhite in colour
• telangiectasia-a visible permanent dilatation oỉ small 

cutaneous blood vessels
• ulcer-a loss oi the whole thickness oi dermis and 

epidermis produced by sloughing of neaotic tissue; 
healing results in a scar

• veside-a fluid-filled cứaimsaibed ỉesion less than 
0.5 a n  in diameter

• wheal-an elevated, white, compressible area of oedema 
often surrounded by a red Đare

Dermatological Drug Groups
Treatment oỉ skin disoiders may indude topical and/or 
systemic drug therapy, although the pharmacology of many 
oỉ the drugs used in dennátology is pooiỉy understood. 
Physical methods such as cryotherapy, u v  radiation.

, Bums, p. 1683 ,
Darier's disease, p. 1683 
Dermatitis herpetiíormis, p. 1683 

- Đnignnduced skinreactions, p. 1683 
Eczema, p. 1684 

• Epidermotysis bullosa, p. 1684 
Erythéma multiíbrme, p. 1684 
Hyperhidrosis, p. 1685 
lcnthyosis, p. 1685 
Keròiinisdtion disorders, p. 1685 
Lichen planus, p. 1685 ; ■
Ụchen sderosus, p. 1685 
bght-induced skin reactíons, p. 1685 

Orug-ĩnduced photosensitivity, p. 1686

radiotherapy, and surgery also have a role. Some of the 
main drug groups used in dermatology are described belovv.

AnHdandruff Drugs
Antidandruíí drugs have antibaaerial and andtungal 
properties and are used partiailarly in shampoos to manage 
dandruữ and seborrhoeic dermatitis of the scalp.
Described in this chapter are

Dipyrithione, p. 1701.1 Selenium SuUlde. p. 1719.3
Piroctone olamine, p. 1716.3 Tars and Tar Oils. p. 1723.2 
Pyrithione Zlnc p. 1718.1

Corticosỉeroids
Corticosteroids are widely used for their anti-inỉlanunatory 
(giucocorticoiđ) and immunosuppressant properties in the 
management oi various skin condidons. Topical prepara- 
tìons are cotnmonly used, but systemic treatment may be 
requứed for severe conditions or to control acute 
exacerbations. The actions and uses of the corticosteroids 
are discussed in much greater detail in the seoion beginning 
on p. 1597.1. See also below for other immunosupptessants 
used in dennatology.

Immune System Modiỉiers
Some immunosuppressants are used speóEcally in psoriasis 
or eczema, and are induded in this chapter. Other 
immunosuppressants and antineoplastics with immuno- 
suppressant properties that are used in decmatology and 
covered in other chapters índuđe azathioprine (p. 1940.3), 
ddosporín (p. 1945.2), methoưexate (p. 822.2), and 
taaolimus (p. 1968.3). Corticosteroids are alỉo vvidely used 
for their anti-'mflammatory and immunosuppressant eSects 
(see above). Adalimumab (p. 17.2). eunercept (p. 55.1), 
and inỉliximab (p. 74.2) are immunomodulators also used in 
the management of psoriasis.
Described in this chapter are

Aldaccpt. p. 1692.3 PlmeCTolimus. p. 1716.1
Efalizumab. p. 1702.2 Ustekinumab, p. 1728.2

Keratolytics Ị
Keratolytics help to soften and ease exíoliation of the homy 
layer oí the epidermis, and are used in conditions such as 
aate, seborrhoeic dermatitis and dandruỉỉ. and hyperker- 
atotic disorders.
Desaibed in this chapter are 

Aldoxa. p. 1692.2 
Aldioxa, p. 1692.2 
Allantoin, p. 1693.1 
Benzoyl Peroxide. p. 1696.1 
Glycolic Aód, p. 1704.3 
Keluamid. p. 1710.2

Photosensitisers
Psoralen photosensitãsen markedly inaease the skin's 
sensidvity to UVA light, and are used in photochemother- 
apy (PUVA) íor the management of disorders such as 
psoríasis, vitìligo, oitaneous T-cell Iymphoma, and 
polymorphic Ilght emptíon. For a disaission of photo- 
dynamic therapy, a ỉonn oỉ light-actívated tteatment used 
in the management of malỉgnant neoplasms, see under 
Pordmer Sodium, p. 849.1.
Desaibed in this chapter aré

Methoxsalen, p. 1711.3 Trioxysalen, p. 1727.2
S-Methoxypsoralen, p. 1714.1

Photoogeing, p. i.686 .  ̂ : -
PhotosẽnsiHvitý disorders, p. 1686 

M olluscum cbntagiosum .p.lÒSó''': 
Pemphigus ãnd pẽmphigõitỉj P-Ì687 . .
Pigmentátion diiordèrs, p. 1 6 8 7 ,  ̂ _
Pníritus, p. 1687 ' , ,  -  "  ~~-
Psoriasis, p. 1688 *■ v •
Pyoderma gangrenosum, p, 1,688 , ,  \  ' ■
Rosacea, p. 1688 'J' ■' '
Seborrhoẽic dérmatítis, p. 1689 r.iK i ồ ‘lì- i - , 
Toxic epidermal necrolysis. p. l 689 
Urticaria and ãngioedéma, Pi..tó89 ...r.
War1s, p. 1689 - .......  v -
VVbunds ònd ulcers, p. ĩ 690 •' “ -

Pigment Modỉíiers
Drugs such as hydroquinone that reduce pigmentatíon aie 
used to lighten ỉkin in hypeipigmentatíon conditíons su ch 
as chloasma. Dihydroxyacetone is used to darken skin in 
vitíligo, and monobenzone is used to permanendy 
depigment normal skin in extensive vitiligo. Erythrulose is 
used to darken skin, either alone or with dihydroxyacetone, 
in artìfiúal suntan preparatìons. Photosensitísers (above) 
are also used in vttíligo.
Described in this chapter are 

Aibutin. p. 1694.3 
Azelaic Add. p. 1695.1 
Dihydroxyacetone. p. 1700.1 
Erythrulose. p. 1703.3 
Glỳcolỉc Add, p. 1704.3

Retinoids
Rednoids, and the retìnoid anaỉogue adapaỉene, are vitamin 
A analogues used in the management oỉ various skin 
condidons induding acne. psoriasis, and keiạtínisatíon 
disorders. Liarozole (p. 1710.3) increases retínoic add 
concentradons in the body, and is under investìgatìon for 
various skỉn disorders.
Desaibed in this chapter are 

Adtretin. p. 1690.3 
Adapalenẽ. p. 1692.1 
Etretioate. p. 1703.3 
Isotretinoin. p. 1706.2

Surtscreens
Sunscreens are used to protea the skin against sunlight. 
There are 2 types: physical (redectíve or inorganic) agents 
that are opaque and reOeCT both UVA and UVB radỉatíon 
and Chemical (absorbent or organic) agents that because of 
their chromophore groups absorb a partícular range of 
wavelengths within the uv spectnim (for de&nidons, see 
ỉight-induced Skin Reacnons, p. 1685.3). Physical sun- 
screens indude tìtanium dioxide and zinc oxide. A 
classihcation of the Chemical sunsaeens induded in this 
chapter is given in Table 1, below. Many Products combine 
sunscreens from diỉỉerent groups in order to vviden the 
protectíon adorded.

Table 1. Chemical sunscreens.

UVA absorbers ƯVB absorbers

Anthranilates Aminobenzoates
Meradimate Aminobenzoic acid

Lisadimate
Camphorsulibnỉc acid Padimate

derivatíves Padimate 0
Ecamsule

Camphor derivatíves
Dibenzoylmethanes Enzacamene

Dibenxoylmethane Cỉnnamates

Isopropyldibenzoylmethane Cinoxate
UVA and ƯVB absorbers Diolamine

methoxycưinamate
Benzophenones Octinoxate
Dioxybenzone Octocnlene
Mexenone Salỉcylates
Oxybenzone Homosalate
Suỉisobenzone Octisalate

Resordnol p. 1718.3 
Salỉcylic Add. p. 1719.1 
Salnãcedln. p. 1719.3 
Sulfur. p. 1721.1 
Tloxolone. p. 1723.1 
Urea, p. 1727.3

Hydroquinone. p. 1705.1 
Kojic Add. p. 1710.2 
Mequlnol p. 1711.1 
Monobenzone, p. 1714J

Motrrứnide. p. 1714.3 
Retinaldehydẽ. p. 1719.1 
Tazaiotene, p. 1724.2 
Tretínoin. p. 1725.2

The Symbol t  denotes a preparadon no longer actìvely marketed The Symbol 0  denotes a substance whose use may be resưiaed in certain sports (see p. viii)
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Trolamine salicylate (p. 141.2) and salol (p. 129.3) are 
salỉcylic add dcrivatives that have analgesic propertíes, but 
have also been used as sunscreens.
Descríbed in this chapter are 

Amiloxate, p. 1694.1 
Aminobenzoic Add. p. 1694.2 
Avobenzone, p. 1695.1 
BemotrmnoL p. 1695.3 
BiỉocDizole, p. 1697.1 
Onnamates, p. 16992 
Cinoxate, p. 1699.2 
Dibemoylmethane, p. 1700.1 
Diolamỉne Methoxyúnnamate, 

p. 17002
Dioxybenzonẹ. p. 17002 
Drometiúole, p. 1702.1 
Ecamsule. p. 1702.1 
EnsuHiolc. p. 1703.1 
Enzacamene. p. 17032 
Homosalate, p. 1705.1 
IscotriainoL p. 1706.1

Isopropyldíbenzoylmethane, 
p. 17062

Lisadimate. p. 1710.3 
Melanin. p. 1711.1 
Meiadimate, p. 1711.2 
Methyl Anthranilate, p. 1714.2 
Mexenone, p. 17142 
Octil ĩlú ione, p. 1715.1 
Ocnnoxatc, p. 1715.1 
Octisalate. pi 1715.2 
Octocrilené, p. 1715.2 
Oxybenzone, p. 1715.3 
Padimate, p. 1715.3 
Padimate 0, p. 1716.1 
Sulisobenzone, p. 1722.1 
Titanỉum Dioxide. p. 1725.1 
2nc Oxide. p. 1729.1

Vìtamin D Derívatíves
Some vitamin D derivatíves are used in the treatment of 
psorìasis because they appear to induce diííerentiation and 
suppress proliferation of keratinocytes. Mention of other 
vitamin D derivadves that have been studied in psoriasis can 
be found under Vitamin D Substances, p. 2112.3.
Described in this chapter are

Caldpoơiol. p. 16972 Tacaldtol, p. 1722.1

Wound Management Agents
Many compounds and dressings are used in the manage- 
ment of wounds and ulcers. Although some are induded in 
this chapter, others can be (ound throughout Martindalí, 
induding white and yellotv soft paraỉhns (p. 2211.3), 
alginates such as caldum alginate (p. 1136.3), proteolytic
enzymes such as collagenase 
(p. 1382.3), and fibiin glue (p. 
Described in this chapter are 

Becaplermin. p. 1695.2 
Centéna, p. 1698.3 
Cerous Nĩtrate. p. 1699.1 
Crilanomer. p. 16992 
Dextranomer. p. 1699.3 
Maggots, p. 1711.1 
Polyphlorogludnol Phosphate. 

p. 1717.3

(p. 2484.1) and hbrinolysin 
1151.2).

Polyurethane Foam. p. 1718.1 
Prezatide Copper Acetate. 

p. 1718.1
Pyroxylin, p. 1718.2 
Skán Substitutes. p. 17202 
Traícrmin. p. 1725.1

Topicai Drug Administration
For drugs that are applied topically, the vehide and 
ỉoimuỉatíon may be as únponant as the active drug. Indeed, 
some cream and ointment bases are used alone ỈOT their 
protective or emollient properties, while adverse eữects of 
topical preparaúons are sometimes attributed to constitu- 
ents of the vehide su ch as stabilìsers and preservaóves. The 
choice oỉ lormuladon depends on the skin condition being 
treated and the area aữected. Lotions and gek are usehil ỉor 
hairy areas. Creams (oil-in-vvater emulsions) have cooling 
and emollient eổects, are readỉly absorbed by the skin, and 
are used ỉor acute and exudative conditions. Ointments 
(water-in-oil emulsions) are more occlusive than creams 
and are particularly suitable íor dry lesions. Pastes (povvder 
incorporated in an ointment basis) are also ocdusive and are 
useĩul ỉor theứ protective properties and íor theứ use on 
órcumscribed lesions. Less ữequently used ỉonnulations 
indude applicatíons, collodions, and dusting povvders. 
Typical quantitíes of prepaiatìons icquired per week for 
tmce daily applicatìon to spedSc areas of an adult are gi ven 
in Table 2, below.

Table 2. Typical quantities of preparatíons required
per week for twice daily applicatíon to an adult

Creams and
Ointments Lotíons

Face 15 to 30 g lOOmL
Bothhands 25 to 50 g 200 mL
Scaip 50 to 100 g 200 mL
Both arms or both legs 100 to 200 g 200 mL
Trunk 400 g 500 mL
Groins and genitalia 15 to 25 g lOOmL

NOTE. These quantities do not apply to corticosteroid 
preparations.

Management of Dermatological 
Disorders
The management oỉ some oí the commoner sldn conditions 
is discussed belovv.

Acne
Acne is a disorder oỉ the pilosebaceous íollide; common 
{eatures indude increased sebum productlon, íollicular 
keratinỉsation, colonisation by Pmpũmibacterium acntí, and 
localised inũammation. Mild acne is characterised by open 
or dosed comedones (bladcheadỉ and whiteheads), some oỉ 
the latter developing into inílamed lesions su ch as papules 
and pustules. In mòderate acne, the papules and pustules 
are more widespread, and there may be mild scarring. 
Severe acne iỉ charaaerised by the presence oỉ nodular 
abscesses or cysts in addition to vvidespread pustules and 
papules, and may lead to extensive scarring.

The most common form oí acne is acne vulgaris. It is 
common in teenagers and while by their mid-20s the 
majority oí cases ha ve resolved, a few people stíll require 
treatment in theừ 30s and 40s. Skin areas typically aỉíected 
are the íace, shoulders, upper chest, and bãck. Ãcne may 
also occur in late middle age and in the elderly (late onset 
acne) and in inlants (iníantile acne). Certain drugs, 
including androgens, corĩicosteroids, conicotropin, hormo- 
nal contiaceptives containing androgenic progestogens such 
as levonorgesưel. isoniazid. lithium, methoxsalen, and 
some antiepileptics may produce an acneíorm rash, as may 
substances su ch as tars, oils, and oily cosmetics.

Treatment aims to reduce the baaerỉal population of the 
pilosebaceous íollides, reduce the rate of sebum production, 
reduce LnOammaùon, and remove the keratinised layer 
blocking the íollìdes. Drugs used indude keratolytics, 
retinoids, and antibacterialỉ. I( topical preparations are not 
ehective, oral preparations may be required. Response to 
therapy is commonly slow and long-term treatment is 
usualiỹ necessary.

Mild acne is treated topically, in particular vvith benzoyl 
peroxide, retinoids, and antibacterials. Abrasives have been 
used but their ethcacy is doubtfuL and preparations based 
on sulhir or salicylic add are considered by some to be 
obsolete; irritating astríngents, harsh deansers, and 
antibacterial soaps should be avoided. Topical corticoster- 
oids, despite their presence in some compound prepara- 
úons, should not be used.

Benzoyl peroxide has an antimỉcrobial action and miỉd 
keratolytìc properties, and both comedones and inũamma- 
tion generally respond well. It is probably the most vvidely 
used drug in mild acne because of its ready availability. 
Azelaic add ís an altemative to benzoyI peroxide that may 
cause less local irritation, but be less eữective. Topical 
retinoids are eỉtecúve in both comedonal and inHammatory 
acne; ưetinoin is widely used but isotretinoin and 
tazarotene are considered to be equally effective. 
Adapalene, a naphthoic acid derivative vvith retinoỉd 
actìvity, also has similar eíGcacy, but may be better 
tolerated. Topical antibaaerials can be used particularly for 
injQammatory acne. Tetracydine, dindamydn, and eiythro- 
mycin are generally used, and appear to be roughly 
equivalent in efficacy. Hovvever, development of resistancc 
by the skin flora is an increasing problem. Nicoónamide has 
also been used topically in mild to moderate inUammatory 
acne.

Generally, benzoyl peroxide ỉs used alone as a first-line 
therapy ỉor mild inílammatory acne, and topical retinoids 
can be used when comedones predominate.1-3 Topical 
antibaaerialỉ may be used ỉn inílammatory acne but should 
not be used alone; the addition of a topical retinoid or 
benzoyl peroxide improves eíhcacy and reduces the risk of 
developing resistance. Hovvever, many patients have both 
comedonal and inllammatory acne to some đegree, and a 
retinoid vvith benzoyl peroxide, or a reúnoid with betuoyl 
peroxide and a topical anúbacterìal, can be used.3 Once 
there is dinical improvement and inílanưnatory lesions are 
under conưol, vvhich may take 8 to 12 weeks,4 the 
antibacterial can be stopped and the retinoid contũiued as 
maintenance therapy.3 If there is no improvement vvithin 6 
to 8 vveeks with antibaaetial therapy, treatment should be 
stopped.1 Further courses of topical antibacteiial may be 
neẽded for ũare-ups.3

M oderate acne is best treated vvith oral rather than 
topical anúbaaerials, of which tetracydines appear to be the 
drugs of first choice. Teưacydine, doxycycline, lymecydine, 
or oxytetracydine may be used. Minocydine has also been 
reported to be eữective; however, it can cause skin 
pigmentatỉon and may be assodated rarely vvith immuno- 
logically mediated reactions. Altematives to the tetra- 
cydines indude erythromydn, co-trimoxazole, and tri- 
methoprim. Resistance is an important problem, espedally 
with erythromydn, and benzoyỉ peroũde is thereíore also 
used.36 To hirther limit the development of resistance, 
antíbacteiials should be used for no longer than necessary, 
the same antibacterial should be used íor subsequent 
courses the padent relapses,3-4 and oral and topical 
anúbaaerials should not be used together.6 Oral antibac- 
terials have to be used for at least 3 months.3’6 A total course 
of up to 6 months may be needed; longer treatment should 
generally be avoided but may be vvarranted in some cases.6 
ư there is no response after 6 to 8 weeks, the antibacterial

should be changed.3 A topical retinoid may also be used fo • 
additional comedolytic activity. Aiter the course o' 
antíbaaeriai has hnished, a topical retinoid alone or witl 
benzoyl peroxide is continued as maintenance therapy.3-' 
Women vvith moderate acne who ako requừe ora 
contraception may be ưeated additionally with a combinec 
oral conưaceptive containing a non-androgenic progesto 
gen.14

Severe acne k  usually treated with oral isoơetinoin- 
there are also reports oỉ oral koưetinoin being used outsidt 
this licensed indication for less severe acne that k  resistan 
to treatment or that k causing physical scarring 0 
psychological distress.1 Where it cannot be used, high dose 
of oral antibacteríak vvith a topical retinoid and benzoy 
peroxide may be conãdered.4 In vvomen with signs 0  
hyperandrogenism,2"4 adjunctive use of the combinatỉon o 
anti-androgenic cyproterone vvith ethinylestradiol may bt 
considered (this k  available as a combination preparaúoi 
that ako provides conơaceptíon). A combined (non 
androgenic) contraceptive is an altemative. Spironolaaom 
has been used for its anti-androgenic properties in womer 
vvhen oestrogens are contra-indicated.

There is evidence to suggest that photodynamic therapỊ 
with a photosensitiser, such as 5-aminolevulinic acid, ma) 
be beneGdal in acne.7'’
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Alopecia
Alopeda (haứ loss) has many causes but androgenetic 
alopeda is the most common form. Aỉopeda may ako be 
congenitaL be assodated with systemic disorders, severe 
emotionai and physical sơess, or skin disorders, or be due to 
nutritional dehdendes. Some drugs may cause alopetía; 
examples indude antineoplastics (see p. 730.3), beta 
blockers, diazoxide, heparín, verapamil, and vvaiíarin. In 
dcatiidal alopeda there k  destrucúon of the haứ ỉollides 
(scarring) resulting in permanent haứ loss. Drug treatment 
may be tried in alof>ecia areata and aqdrogenetìc alopeda 
but it is often unsuccessíul or has only a modest eữect. 
Treatment of any other assodated underlying conditìon 
causing alopecia, or removal of a suspened drug, may 
produce hair regrovvth. Some ưeatments have ako been 
tried in dcatridal aloperia in an anempt to stop the scanlng 
process and permanent haừ loss. Non-drug options indude 
the use of wigs and hairpieces, cosmetic hair Products, or 
hair ưansplantation surgery.

A lopeda areata k  an auto-immune dkorder in which 
there k a loss oi haữ in sharply dehned areas o( skin that 
normally bear hair. The alleaed area can vary in size from 
about 1 cm2 to the whole scalp (alopeda totaiis) or all body 
haữ (alopeda universalis).

Small or kolated patches of alopeda areata may not need 
ưeatment and in many paóents hair regrows wlthin a few 
months. ư loss oí hair becomes a problem cosmetically, 
ưeatmentmay be oừered but is often not totally satisỉaaory. 
Several treatment options have been tried.1'3 Intralesional 
corticosteroids stimulate haữ regrovvth at the site of 
injection and may be of beneíit for limited patchy hair loss. 
Oral puked or continuous corticosteroids may be used in 
severe Progressive cases. Potent topical corticosteroids, 
topical dithranol, and minoxìdil lotion may also be used, 
although their eíGcacy k  debatable. Contaa immunother- 
apy with diphencyprone has shown beneht in patients with 
extensive patchy hair loss, alopeda totalis and universalk. 
Photochemotherapy vvith ultraviolet A radiaúon (PUVA) 
vvith either systemic or topical psoralens such as methox- 
salen has been tried, but potentially serious adverse eííects 
and limited efficacy restrict its use.

Androgenetic alopeda k hereditary thmning oỉ the 
haữ induced by androgens in genetically susceptible men 
and women.' Over timc. the grotvth phase of the haữ cyde 
becomes shorter and hair íoilides become smalỉer, 
produdng shorter, hner hairs that cover the scaỉp poorly. 
Male-pattcm alopecia (male-pattem baldness)l-3-4 involves 
recession of the hairline in the írontal region of the scalp or

All cross-reỉerences reíer to entries in Volume A
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loss of hair at the vertex. It is usuaUy associated with 
increasing age in men. Topical minoxidil is more effective in 
male-pattem alopeõa than it is in the areata íorms of 
alopeãa, but is still, at best, only modestly effective. Because 
of the role of androgens in this condition antí-androgens 
and 5a-reductase inhibitors may also be tried. The 5a- 
reductase inhibitor Bnasteride has be en shovvn to be of 
beneũt in men with male-pattem alopeda. AUatradioI. 
another 5a-reductase inhibitor, is available in some 
countries for topical use. To maintain effectiveness. 
minoxidil or ũnasteride must be used continuously as any 
benefit will be lost vvithin months of stopping ưeatment. 
Androgenetic alopeda also occurs in women (Ịemale-pattem 
alopeda);J there is a similarpattem oỉ hair loss although the 
thinning may be more diffuse and milder in women than 
men. Most women with androgenedc alopeda do not have 
elevated androgen concentradonỉ and are treated with 
topical minoxidil. Hovvever, an anti-androgen su ch as 
cyproterone acetate or spironoladone might be considered 
for women with accompanyũig signs of hyperandrogenism 
su ch as hirsudsm (p. 2262.1). Fmasteride and dutasteiide 
are also being investigated in vvomen with alopeda.4

Cicatriclaỉ a lopecia involves inUammation and 
replacement of the hair ỉollides by Đbrous tissue and the 
aim of treatment is to ỉtop thứ process beíore haữ loss is 
permanent. As well as hair loss. there can be pustules, 
crusting, scãling, and itching. There are several diữerent 
types of dcatridal alopeda and many treatments ha ve been 
tried, but there is no Standard therapy.7'9 In those where the 
scalp biopsy shovvs mainly lymphocytic inSlưatíon. topical 
and/or intralesional corticosteroids can be used alone ỉor 
limited disease or added to systemic therapy. Systemic 
corticosteroids may be used and other oral treatments that 
have been tried for more extensive or Progressive disease 
indude hydroxychloroquine, isoữetinoin, mycophenolate 
moíeũl, and ddosphrin. There are also reports oỉ bene&t 
hom other topical therapies su ch as pimecrolimus, 
tacrolimus, and tazarotene. In neunophilic dcatridal 
alopeda, oral antibacterials are used to con troi foilicular 
inỉection and suppuratìon. Oral isoưetinoin has been used 
in patients with neuưophilic dissecting cellulitis.
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Bums
Burns may be caused by Chemicals or heat Initial ưeatment 
of bums is irrigation with cold or tepid vvater for at least 20 
minutes; hypothermia should be avoided. This limits the 
skin damage in bums caused by heat and removes the 
causative agent in Chemical bums. Sodium bicarbonate 
solution is then used on acid bums and acedc add sohition 
on alkaline bums. The extern of a bum injury is described 
by area and depth. The affected body-suríace can be 
calculated, and the depth of the bum may be dassiSed as 
superíicial (Rrst-degree); partial thickness (second-degree). 
which may be íurther dassified as superíĩđal or deep partỉal 
thickness; or full thickness (third-degree). The major 
problems assodated with bums are hypovoiaemic shock. 
inhalation injury, metabolic abnormalities, and ũưection. 
For bums ahecting the eye, see p. 1782.1.
• Aỉter a bum, Quid accumulates rapidly in the vvound 

area due to increased permeabilỉty oi the microcircula- 
tion and this loss of íluid from the drcuỉation may 
produce hypovolaemic shock (p. 1279.3) iỉ bums involve 
ât least 15 to 20% of the bodỳ-suríace.

• Inhalation injury produdng airvvay oedema is mainỉy a 
result of exposure to toxic gases. Endotracheal intubation 
is requừed until the oedema subsides. Oxygen therapy is 
used, and nebulised beta2 agonists may be given to treat 
bronchospasm. Inhalation of heparln and acetylcysteine 
may be oỉ bene&t in redudng pulmonary íailure.

• Hypermetabolism and marked catabollsm can result from 
major bum injury. Protein breakdovvn and loss causes 
musde vvasting and vveakness, impaữed vvound healing 
and skin breakdovvn, and impaừed immunity. Other 
eữects oi metabolic dismrbances indude an increase in 
liver íat and hepatomegaly, osteopenia, tachycardia and 
increased myocardỉal oxygen consumption. Enteral 
feeding (p. 2044.1) to match nutrient requirements is 
essential for metabolic management Other treatments

that have been tried to reduce net catabolism include the 
amino adds arginine and glutamine. drugs with anabolic 
eữects induding insulin, oxandrolone, and somatropin 
(for concems about the latter use see p. 1920.3), and 
catecholamine antagonism using beta blockers su ch as 
propranolol.

•• Preventỉon of iníection is an important part of bura 
wound management. Micro-organisms proliíerate 
rapidly in bum wounds, espedally those severe enough 
to impair immune hmctíon, and sepsis remains the major 
fatal complication of burns. Bum vvounds should be 

' đeansed with normal saline (see VVounds and Ulcers, 
p. 1690.1). This may be all that is reqtxired for very minor 
bum wounds; a non-adherent dressing, such as paraffin 
tulle, may be used if necessary. Topical antibacterials, 
such as chlorhexidme. sulỉadiaáne silver, silver nitrate, 
and maíenide acetate, may be applied as required. 
Sodium hypochỉorite (Dakin's solution) may also be of 
value, although opinions diííer as to its useỉulness. 
Removal of devitalised dssue is also an essenóal element 
of management. Iníections require aggressive systemic 
treatment (see under Skúi Inlections, p. 207.1).

FuQ thickness bum wounds require skin graídng. This is 
períotmed as soon as possible after stabilisation oỉ the 
patient. Skin graMng may also be considered ỉor deep partial 
thickness vvounds. ư  the area to be graíted is very extensive, 
the graíting procedure may have to be in stages (at intervals 
of about a week) as suỉBdent autologous skin becomes 
available. Altemadvely, temporary skin substitutes may be 
used to supplement autologous skin and allovv vvound 
dosure in one stage. Cuỉtured epidermal autograhs may also 
be available to either suppỉement autologous skin, or to be 
used alone ư necessary.
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Daríe/s disease
Darie^s disease (keratosis íollicularis) is an uncommon 
inherited keratinisation disorder (see p. 1685.2) and is 
characterìsed by groups of homy papules over the body. 
These may become irritated and/or iníeaed, exudative, and 
crusted. Involvement of the nails is characteristic. Severity 
varies greatly: emollients. use of soap substitutes, and 
vvearing cool dothing are important in conưolling irritation 
in all patients, and may be suíHdent in the mildest cases. 
More severe cases are treated by topical application of 
keratolytics such as salicylic add or topical retinoids such as 
isotretinoin, tretinoin, or tazarotene. Topical cortícosteroids 
are helplul in some patients to alleviate retinoid-induced 
irritation. Treatment vvith oral reúnoids (adtretin, etreti- 
nate, or isoưetinoin) is needed in more extensive disease, 
and has been combined with topical retinoids. Cidosporln 
and topical Ruorouradl have also been tried; some patients 
have been reported to respond to dietary supplementation 
with essential latty adds. There is only anecdotal evidence 
to support the use of surgery or lasẽr therapy, although 
these may be tried in reừaaory cases.
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Dermatitis herpetiỉormis
Dermadtis herpetííormis is a rare blistering disorder oỉ the 
subepidermal tissue in which the vesides and papules are 
intensely irritant and pruritíc. The knees, elbows, buttocks, 
shoulders, and scalp are areas typically aổected. The disease 
presents usually during early to midđle adult liỉe and is a 
chronic condition, although there may be periods of 
remission that last several months. In most patíents there is 
also a mild gastrointestinal absorptive deĩect characterised 
by gluten hypenensitivity (gluten enteropathy or coeliac 
disease, see p. 2043.1). Skin lesions can be suppressed by 
dapsone; the sulíonamides sulíamethoxypyridaáne or

sulỉapyridine have been used as altematíves to dapsone.1-4 
A gluten-Ễree diet may improve both gastrointesdnal 
symptoms and the skin disorder.14'7
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Drug-ỉnduced skin readions
Drugs are a ừequent cause of adverse skin reactions. The 
skin reaction may tnimic a spontaneously occurring skin 
dỉsorder and is thereỉore induded in the diữerential 
diagnosis oỉ most skin diseases. Altemadvely, the drug may 
produce quite spedSc changes. The reactìõn can dẽvelop 
after the first dose or after a period oỉ sensitisatíon. 
Pigmentation changes or eSects on haứ may take 'some 
months to become apparent. Drug-induced nail changes 
have also been reportẽd.

Reactions range from mild rashes to severe Iiỉe- 
threatening reactìons induding angioedema with urticaria, 
Stevens-Johnson syndrome, and toxic epidermal necrolysis. 
Other serious skin reactions indude hypersensitivity 
syndromes, serum sickness, and vasculitis.

Stevens-Johnson syndrom e (see also Erythema 
Multiíorme, p. 1684.3) is a severe, blistering skm reaction 
also aHectmg the mucous membranes of the oropharynx, 
eyes, and genitalỉa and accompanied sometimes by ỉever, 
pain. and tnalaise. Toxic epidermal necrolysls (Lyell's 
syndrome or scalded skin syndrome) as described on 
p. 1689.1, is a more severe form oỉ the reaction vvhere 
considerable amounts oỉ the epidermis may be shed. 
Sulỉonamides, carbamazepine, and alỉopurinol are among 
the many drugs that have been assodated with both these 
reactions.

Hypersensitivlty syndrom e is a severe, idiosyncratic 
reaction whìch indudes rash and íever, and often hepatitis, 
arthralgias, lymphadenopathy, and haematological 
abnormalitíes. It tends to have a relatívely late and slow 
onset Some antiepileptìcs and sulíonamides cause this 
syndrome, as vvelỉ as allopurinol dapsone, and gold saỉts. 
Sertun sickness is marúíest as rash, lever, arthralgia and 
arthritis and typically develops 8 to 14 days after doses of 
se rum preparations and vacdnes. Vasculitlc reactions 
may occur 7 to 21 days after beginning therapy with drugs 
such »  allopurinol, penidllins, and suilonamides (see 
Hypersensitivity Vasculitis, p. 1606.1). The vasculitis usually 
affects small vessels of the Iower extremities produdng 
purpura, although it can also aỉíect vessels in the kidney, 
liver, and gastrointestinal tract, in vvhich case ỉt may be liỉe- 
threatening.

M aculõpapuỉar exanthem atic eruptỉons are prob- 
ably the most Irequent drug-induced skin reaction. Drugs 
commonỉy causing these rashes ũidude carbamazepine, 
chlorpromaãne, niưoíurantoin. penidllins, and sulíona- 
mides. Urtícarla (p. 1689.2) is also bequently drug- 
induced. Photosensitivity rashes where the skin reaction 
is coaĩmed to light-exposed areas may be phototoxic or 
photoallergic in nature (see Drug-induced Photosensitivity, 
p. 1686.1). Amiodarone produces a phototoxic reaction in 
many patients. Some drugs cause pigm entary changes 
(see Pigmentation Disorders, p. 1687.2). Chlorpromazine 
can cause both photosensitivity and pigmentary changes. 
Acneíorm eruptỉons may bẽ prodũced by many drũgs 
(see Acne, p. 1682.2). Some drugs produce skin reactions 
resembling pem phigus and pem phỉgoid (see p. 1687.1). 
Most oỉ the drugs implicated contain a thiol group or 
metabolism of the drug generates a thiol group. Examples 
indude captopril, penidllamine, penidllins, piroxicam, and 
liíampidn. Flxed-drug eruptions are inilammatory 
patches that appear at the same sites each time the drug is 
taken, and may occur with many drugs induding dapsone, 
sulíonamides, and tetracycline.

Drug-induced nail changes indude onychomadesis, 
nail ỉragility, onycholysis, paronychia, pigmentaúon, and 
vascular changes. The effea is usually transient and 
disappears with drug mthdravval. Drugs reported to cause 
nail changes indude antineoplastícs, psoralens. retinoids, 
tetracyclines, and ãdovudine.

The majority of drug-induced adverse skin reactions are 
mild. However, in severe reactions rapid withdrawal of the 
suspeaed drug is needed. In some cases, this may mean 
stopping several drugs. In most cases the skin reactìon will 
be resolved by symptomatìc treatment. Another dose oí the 
oHending drug may establish whether the skin eruptìon is

http://www.bad.org.Uk/Ponals/.Bad/
http://www


1684 Dermatoỉogical Drugs and Sunscreens

drug-induced, although reactíons may be more severe and 
theiéíore rechaUengẽ should not bẽ periormed after a 
serious reactíon.
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Eczema
Eczema (often used synonymously with the term 
dermatitis) reíers to a variety of skin conditions 
characterised by epidermal inílanunation and itching. The 
areas of skứi aSected vary in the different types of eczema, 
but the skin lesions share certain common íeatures. In acute 
eczema the skin is typically red and inflamed vvith papules, 
vesides, and blisters. In chronic eczema the skin may show 
the same íeatures but be more dry, scaly, pigmented, and 
thickened. Eczema may be categorised as exogenous 
(induding aHergic. irritant, and photosensitivity eczema) or 
endogenous (such as atopic, discoid/nummular, gravita- 
tional, and seborrhoeic eczema), but there may be multiple 
causes of eczema, both endogenous and exogenous, in an 
ỉndividual patíent. Two oí the most common íorms of 
eraema are atopic eczema (see below) and seborrhoeic 
dermatỉtis (p. 1689.1).

Atopic eczema mainly aữects iníants and children 
aỉthough adults may also suher. The skin is itchy and there 
is a chronic or relapsing dermatiris in which the face and 
neck and Qexures oỉ the eIbows and knees are involved 
most often and are excoriated and licheni&ed.

General prindples for the management of atopic 
eczema may also be applied to othcr eciematous skin 
disorders. Cure of atopic ecrema is said to be unrealistic, but 
good control can be adhieved with proper management. The 
objective oí treatment should be to reduce signs and 
symptoms, to prevent or reduce recuưences, and to provide 
long-term management by preventing exacerbation. 
Guidelines have been issued by, among others, the Primary 
Care Deixnatology Sodety with the British Assodation of 
Dermatologúts,1 the American Academy oi Dermatology,1 
the International Consensus Conỉerence on Atopic 
Dermatitis (ICCAD Ó),3 and, in the UK, the Natíonal 
CoQaborating Centre for Women's and Children's Health.4 
The management of eczema is also ừequently reviesved.5-* 
Flrst-line treatm ent.
• Regular bathỉng using soap substitutes is important to 

cleanse and hydrate the skdn; soaps and detergents should 
be avoided as these remove the natural lìpid from the 
skin. Suitable bath oils should be used to maintain skin 
hydration. Emollients should be applied liberally to the 
whole body at least twicc daily, espedaữy aíter bathing, 
and more ĩrequently throughôut the day to hands and 
ỉace. Although wide]y recommended, it has been noted 
that the use oỉ bath emollients is not based on robust 
evidence and there is a need to evaluate the eíĐcacy of 
su ch treatment.’

• Patients shouid be educated on the avoidancc of trigger 
ỉaaon. These may indude irritants. microbes, and 
psyđiological or allergic lactors.

A cute control of pruritus and inílammation.
• Intermittent topical corticoĩUroidỉ are the mainstay of 

treatment and are used íor up to a week to manage acute 
Aares of atopic eczema. Treatment for up to 6 vveeks may 
be needed for initial control of chronic eczema. To 
minimise potential adverse effects the minimum strength 
preparation to control the disease should be used, and 
the age oỉ patient, site oí eczema, and extern of disease 
should be considered when selecting the appropriate 
preparation, Very potent preparations should be used in 
chỉldren only under spedalist supervision.

• Topical calãneurin inhiMtữrs (pimecrolimus or tacrolimus) 
may be used as altemative therapy when corócosteroids 
are contra-indicated, or as second-line therapy in 
patients who have not responded adequately to topical 
corticosteroids. PimecTolũnus is indicated for mild to 
moderate disease and tacrolimus for moderate to severe 
eczema. The main adverse effect is buming at the ãte of 
applỉcatíon. Once the condition settles the patíent should 
revert to treatment with emolỉients.

M aintenance therapy.
.  Topical corticosteroidỉ may be used intermittently for 

acute exacerbatíons. Once the patient is back in 
remission emollients should be continued.

• For persistent disease or ừequent ílares, topical 
caldneurin inhibitors are eữective and may be used at 
the eariỉest sign of recurrence. While these drugs prevent

disease progresáon they do not have the adverse eữects 
of cortìcosteroids and consequently may be used on all 
body areas (induding senátive areas like the ỉace, 
eyelids, and neck) ỉor extended pcriods. Studies so fàr 
suggest that these new drugs are saíe in the short term. 
However, they do suppress T lymphocytes and although 
systemic absorptíon is minimal there may be a possibility 
of immunosuppression, skin cancers, or bacterial 
iníection. There has been considerable debate about the 
possible risk oỉ cancer assodated with topical caldneurin 
inhibitors (see Cardnogenidty, under Tacrolimus, 
p. 1971.2). These concems in particular prompted 
licensing authorities in Europe and the USA in 2006 to 
remind prescribers that these drugs should only be used 
intermittently as second-line ơeatments, and should not 
be used in children less than 2 years of age.10-11 

.  Coal tar preparations may be used occasionally for 
chronic atopic eczema, and ichtkammol may be used as an 
ointment or paste bandages for chronic lichenihed 
eczema.

Adjunctive therapy.
.  Overt baaerial, íungal, or viral inlections should be 

ưeated vvith an appropriate systemic drug (see Skin 
Iníections under Antibacterials, p. 207.1, and under 
Antihingals, p. 568.1). Topical preparations are generally 
not used as they should be restricted to limited areas and 
patients with eczema oíten have vvidespread iníections.

.  A sedanng antìhùtamine may be used short term for 
severe pruritus assodated with relapse or at night-time ư 
scratching disturbs sleep or occurs while asleep. Non- 
seđating anóhistamines are generally ineHective in 
eczema but may be of beneỉìt in atopic dermatitis and 
concomitant urticaria. Topical doxtpin may provide short- 
term relieí from pruritus, but drovvsiness and contact 
dermatỉtis can occur.

Patients whose eczema lails to respond to these first-Iine 
ơeatments, even under spedalist supeTvision, require 
íurther measures.
Severe reíractory disease.
.  Phototkerapy with ultraviolet A or B, or in combination, 

may be useful, and photochemotherapy using a psoralen 
(generally methoxsalen) with ultraviolet A (PUVA) may 
be used in severe, widespread disease. Hovvever, 
potentíal long term effects such as premature ageing of 
the skin and skin malignancy need to be considered.

.  Therapy with mon potent topkứl and oral corticosteroids may 
be considered for short periods of time. In general, only 
mild corticosteroids (such as 1% hydrocortisone) should 
be used on the lace and in Oexures as absorption ứ 
increased in these areas.

.  Wít-wrap dressings are sometimes used intermittently, 
particularly  in children, ỉor hydration  and 
anti-inílammatory eHects.4-*15-14 DiHerent technìques 
have been described: wet bandages or dressings may be 
applied to skin already covered with an emollient or 
dỉluted corticosteroid cream. altematively the đressing 
may be soaked in warm diluted cream beíore use; a dry 
outer dressũig may be added. Dressings may be used only 
on affeaed parts of the body, or a vvhole-body suit may 
be used for extensive eczema, and left in place ỉor up to 
24 hours. Treatment can continue for several weeks, but 
should probably be limited to about 1 week when 
corticosteroids are used because oỉ the risk oỉ adverse 
eflects bom systemic absorptìon.4-*-11 Wet-wrapping may 
not be appropriate in paúents whose eczema has become 
iníected.

.  Various other drugs have been tried in resistant eczema. 
Azathioprine, ddosporin, or methoữexate may be tried 
in selected patients.

Evening primrose oil and borage oil have also been tried 
although evidence ìn lavour of a useíul therapeutic effert is 
poor. other drugs at an experimental stage indude 
interierons, mycophenolate moletil, and thymopentin. 
There has been much interest in the use oi complementary 
and altemative therapies and herbal medidnes, but serious 
adverse elíects have occasionally occuưed and although 
encouraging results have been reported the degree of 
benelit is still uncertain.4,15'14
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I Epỉdermolysis bullosa
Ị Epidermolysis bullosa consists of a group oỉ simila:
I congenital disorders characterised by severe blistering o 

the skin.1'1 Sometimes the mucosae, esperially oi the moutí 
and oesophagus, are also adected. The blistering may b( 
caused by various struaural and metabolic defects anc 
occurs at dưierent levels in the skin in the dưferent form: 
(simple. junctional, and dystrophic). Blistering can lollov. 
even minor ưauma or can arise spontaneously. In somt 
parients blistering and scarring can cause marked tissue los: 
of the aữected areas and the most severe íoưns are íatal ir 
early iníancy because of ìníection of the blisters. Milde; 
forms may be managed by avoiđing trauma and keepínỉ 
blisters clean and dry, but there is no truly eữective 
treatment for the severe íonns. High-dose oral corticoster 
oids may be needed. Phenytoin has been tried, but wa; 
unsuccessíul in a conưoUed study. Thaỉidomide has alsc 
been ơied. and oral letracydine has reduced the number o: 
lesions in a fcw cases.

There is also an acquired íorm of the disease 
epidermolysis buỉlosa acquisita, and it too is difficult tc 
treat;3 corticosteroids and other inummosuppressants may 
be tried. Individual patients have responded to high-dose 
intravenous immunoglobulins or extracorporeal photo- 
chemotherapy (oral methoxsalen íollovved by removal 01 
blood and UV irradiation of leucocytes outside the body 
beíore reinỉusion).4’* There are individual case reports ol 
successíul ưeatment with monodonal antibodies such as 
basiliximab (an interleukin-2 receptor antibody)6 and 
rituximab (an anti-CD20 antibody).7 x

1. Treru JT. Kirsner RS. Epidermoiysỉs bullosa: idemiíicaúon and 
treaunenL Adv Skm Wound Cart 2003; 16:284-90.

2. BeUo YM. a  ai. Management oí epỉdermoỉysis bullosa in iníants and 
chiỉdren. ơin Dermatoỉ 2003: 21: 278-82.

3. Rne J-D. Management oỉ acquired buỉỉous skin dỉseases. N En$l J Mee 
1995; 333: 1475-84.

4. MỈUer JL  rt aỉ. Remission of severe epidermolysỉs bullosa acquìsita 
ỉnducedby extncorporeaỉ phoiocbemotherapy. BrJ Dcrmatoỉ 1995; 133: 
467- 71.

5. Gordon KB, tí aì. Treaimenl of reừactory epidemtolysis bullosa acquisita 
wỉth extracorporeal phoiochemotherapy. Sr J Dermatoi ỉ 997; 136: 415- 
20.

6. Hauỉs MG. Haneke E. Epỉdennolysỉs bulỉosa acquisỉui treated with 
basilỉximab, an interleukin-2 receptor anòbody. Aữa Derm Verưnoi 
(Siodch) 2001; 81: 72.

7. Sadỉer E, tí ề l Treatment-resístant dassical epidermolysis buỉlosa 
acquisiu respondỉng to lỉtuximab. B rJ Dermatoi 2007; 157: 417-19.

Erythema multíforme
Erythema multiíorme is an inSammatory reaction of the 
skin characterised by maculopapular lesions that may 
become annular and blister. Areas typically arieaed are the 
hands, lorearms, eIbows, knees, and feeL It is usually 
assodated vvith a predpitating trigger su ch as iníection 
(notably herpes simplex inĩection); it may also be assodated 
with drug use, neoplastic disease, or colỉagen or inflamm- 
atory diseases. In severe íoims there is also blistering oi the 
mucous membranes (usually of the mouth). There is some 
overlap in the descriptìons of erythema multitorme, 
Stevens-Johnson syndrome, and toxic epidermal necrolysis, 
and attempts have been made to dassiỉy them in to distỉnct 
categories.1-4 Erythema multíỉorme OCCUR mainly aíter 
iníections, whereas the Stevens-Johnson syndrome • is 
mainly a drug-induced reaction and seems to be part oỉ a 
spectrum of skin reactions. with Ule-threatening toxic 
epidermal necrolysis being the more severe íorm (see Drug- 
induced skin Reactions, p. 1683.3).

As erythema multifonne is usuaUy an acute reaction of 
relatively short duration. symptomatic ơeatment as for
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bums (see p. 1683.1) may be all that is required. u severe 
reactíons occur systemic conicosteroids may be considered, 
although there has been conưoversy about theii value. 
Erythema multííorme may become a recurrent disorder in 
some patìents and various diugs have been tried for 
treatment and p^ophylaxis., Addovữ, given in short 
courses or contínuously, has been used particuiaríy when 
herpes sũnplex inỉection appeared to be a trigger íactor. 
Other drugs that have been ữied for recurrent erythema 
multíỉorme indude dapsone. hydroxychloroquine, mepa- 
crine, axathioprine, mycophenolate, and thalidomide.
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Hyperbidrosis
Hyperhidrosis (excessive sweating) can be geneialised or 
ỉocãỉ, aSecting the palras ol the hands, soles oí the íeet, 
axillae, or lẹss commonly the cranioỉadal region. No cause 
can usually be established although it may be secondary to 
an unđèrlying endocrinological, neurological or neoplastic 
disorden1-2 in some cases. it may be drug-induced.J

Drug therapy should be tried iniđaỉly but is often 
ineffective in severe cases. Aliuninium salts. such as 
aluminium chlorìde or aluminium chlorohydrate in 
alcoholic solvents applied topically, may be successỉul in 
miỉder íorms of foca  ̂hyperhidrosis.1-2-4-5 Topical antứnusca- 
rinics su ch as diphemanil metilsulíate. glycopyrronium 
bromide, or hyosdne hydrobtomide may also provide some 
reliet particulady in cranioỉadal svveating.1 Adverse eữects 
oỉ oral antỉmuscarinics generally predude such use, 
although oral propantheline bromide has been used 
successỉully to control excessive sweaóng in a few padents 
with spinal cord injuĩies. An intravenous inhision of 
phentolamine mesilate may be eữective in some patients 
with generalised hyperhidrosis.5 Tap vvater iontophoresis 
may be an altemative Srst-line option ỉor palmar or plantar 
hyperhidrosis.1"2-4 Intradermal injectíon of botulinum A 
toxin is used íor ỉocal hyperhidrosis when topical therapies 
are insuỉSdent, although injections are painíul and local or 
regional anaesthesia may be needed, espedally for 
trẽatment of the hands and íeet.1-2-0  Fotmaĩdehydẽ and 
glutaral Solutions have been used topically for hyperhidrosis 
aSecting the feet but are not very eữective and are not 
usually recommended.

When drug therapy íáils to provide adequate relieí 
surgery may be attempted.IJ- °  SŨbcutaneous curettage or 
exdsion of skin beaiing the ecaine glands has been used but 
minimally invasive techniques. notably endoscopic thoradc 
sympathectomy, are now available; the latter oữers a simple 
and eãective management for severe localised upper limb 
hyperhidrosis.
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Ichthyosis
Ichthyosis is a term used for generalised noninSammatory 
dry scaỉing or keratinisation disorders (see belovv). There are 
several diữerent ỉorms oỉ ichthyosis and severity and 
inddence varíes. They are generally inherited disordets. 
EmoUients, induding urea, are used to provide relieí to the 
dry skin by coating the skin suríace with an oily fiỉm thus 
preventing evaporation oỉ water. u  scaling ũ  more severe 
topical keratolytics such as salicylic add or urea are used. 
Topical retinoids su ch as tazarotene may be tried. In the 
severest forms of ichthyosis oral retinoids may be necessary. 
Adtretin, eưetinate, and isotretinoin havẹ all been used. A 
few patients have responded to topical caldpotriol or 
tacrolimus, but systemic absorptíon may be a problem. 
Liarozole, an oral inhibitor of retinoic add catabolism, has 
been investigated.
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Keratinisation disorders
Keratinisation is the process vvhereby basal epidermal cells 
are transỉonned into dead cells oí the stratum comeum hom 
where they are shed. The process takes about 14 days and 
shedding normalỉy balances production so that the 
thickness oỉ the stratum comeum does not aỉter. 
Keratinisation disordeis (keratoses) are characterised by 
reduced shedding -and the ỉonnation of scale at the skin 
suriace. A scale is an aggregate oi hom cells that have ỉailed 
to separate horizontally and hyperkeratosis is an exaggera- 
don oí this ừúlure in which there is also a vertical build up oi 
the hom  cells. Keratinisation disorders indude Darier's 
disease and ichthyosis (see p. 1683.2 and above, 
respectỉvely). Certain inũammatory skin disorders, su ch as 
psoriasis (see p. 1688.1), also show enhanced epidermal 
proliíeration.

Lỉchen planus
Lichen planus is an inỉlammatory skin disorder with itchy 
papular Iesions arisũig usuaỉly on the extremitỉes. The nails 
and oral or buccal mucosa, and rarely the genỉtal mucosa, 
may also be aổected. ỉts cause is uncertain although 
suíỉereis have a higher inddence oi auto-immune disease 
than nonnal. Some đrugs can produce lichenoid reactions; 
examples include mepaaine, methyldopa, peniállamine, 
and sodium aurothỉomalate.

Evidence for the efficacy of the various ưeatments that 
have been tried is mosdy scanty.1'1 In most patíents lichen 
planus remits spontaneously and, ư  mild and localỉsed, little 
or no treatment is needed. Potent topical corticosteroids are 
often used for localised cutaneous disease when treatment is 
needed, and ocdusive dressings may be used to enhance 
efficacy.M However, less potent cortícosteroids should 
generally be used on the ỉace, axillae, groin, or genitals. 
Intralesional corticosteroids, such as triamcinolone aceto- 
nide, can be used for hyperkeratotíc or resistant localised 
plaques. Symptomatic mucosal disease is also treated with 
topical corticosteroids;L>5 rarious dosage ỉorms have been 
used induding ointments, adhesive bases, pastes. lozenges, 
and mouthvrâshes. Other drugs that hãve been used 
topically, with variabỉe resuỉts, indude ddosporin and the 
retìnoids Isotrednoin and ưetinoin. Intralesional corticos- 
teroids have also been used for resistant or erosive mucosal 
lesions.1-1

Systemic corticosteroids may be used in geneiaỉised 
cutaneous lỉchen planus and acute exacerbations oỉ 
mucosaỉ disease.1-1' 5 u  the condỉtion becomes resistant to 
corticosteroid therapy, an oral rennoid such as adtretin, 
etretinate, or isoưetìnoin, may be tried. Other oral 
treatments íor vvhich there are reports of beneht in small 
numbers of patients indude ddosporin, griseohỉlvin, 
chloroquine and hydroxychloroquine, and photoche- 
motherapy using a psoralen vvith UVA (PUVA).1-5 Topical 
tacrolimus and pimecrolimus have also been tried.’
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Correction. iếiả^ 62: 1786.

5. Agarvral R. Saraỉtvat A. Oral lỉchen pỉanus: an update. Drugs Today 2002; 
3i  533-47.

Lichen sclerosus
Lichen sclerosus is a chronỉc inũammatory skin condition 
that most commonly occurs in women, but is also  seen in 
men and children.1'4 It affects the anogenital area. causing 
itching, soreness, and urinary and sexual problems. 
Extragenitai lesions may occur, but do not usuaily itch, 
and some patients may show no symptoms at all.l,w Lichen 
sderosus runs a relapsing and remitting course and 
complications índude secondary iníection, most commonỉy 
with Candida, physical scarring, and vuỉvodynia. The most 
common complicatíon seen in male paúents is phimosis. 
Although the exact cause oí the disease is unknoyvn, there 
appears to be a strong assodatìon vvith auto-immune 
disorders and genetic {actors have also been implicated. 
There ũ  also an assodaúon between lichen sderosus and 
squamous cell and verrucous cardnoma.

Management oỉ lichen sderosus indudes the conttol of 
symptoms, preventìon and ưeatment oí complications, and 
the early detection of malignandes.1,3,4*6 Emollients and 
soap substítutes are recommended. Topical potent 
corticosteroidỉ such as dobetasol propionate or betametha- 
sone dipropionate 0.05% have be en shovvn to be saíe and 
eíỉective for both genital and extragenital disease. 
Intralesional Qiamdnolone was íound to be eữectíve in a 
small study. The beneSt and saíety oí other topical 
aeatments, such as pimecioỉũnus, tacrolimus, retinoids, 
testosterone, and progesterone are not dear. However, 
recent reviews7,í conduded that pimecrolimus and

tacrolỉmus may be useíul second-line drugs for padents 
who are resistant to topical corticosteroids. Systemic 
reúnoids may be useỉul in complicated disease that is not 
responding to topical cordcosteroids. There have be en 
reports of benefit íor treatment with stanozoloL photo- 
chemotherapy using a psoralen vyith UVA (PUVA), 
photodynamỉc therapy using topical 5-aminolevulinic 
add, and laser therapy. Surgical interventíon is only 
indicated for complỉcatíons oỉ scairing or the development 
of malignancy.1-34-6

1. Tasker GL Wojnarowska F. Llchen sderosus. ơ ĩn  Exp Dermatol 2003; 28: 
12S-33.

2. McLrlUnd J. Uchen sdcrosus in chilđrcn. J Obaa Oynaual 2004; 24: 
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4. Daláe! K. Sluw s. Uchen sderosus. BhU 2010; 340: 759-61
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6. Yesudían PD. The role of caldneuiin inhibitors in the managemeu ơỉ 
Bđien scterosus. Am ]  dá t Dermatol 2009; 10: 313-18.

Ught-induced skin reactions
Lìght, although essentìal ỉor many biological íunctions. may 
cause a variety oi disorders, pardculaiiy due to the 
ultraviolet portion of the solar spectirim.

U ltravỉolet (UV) ligh t has diíĩerent properties 
according to its vvavelength.
• UVA (wavelengths 320 to 400 nm) produces immediate 

direct tanning of the skin with little erythema although it 
does contribute to the long-term harmíul eữects of 
photoageing and cancers. UVA has also been subdivided 
into ƯVA-I (340 to 400 nm) and ƯVA-n (320 to 340 nm); 
the eỉíects òf UVA-n are more llke thosè of UVB.

• UVB (vvavelengthỉ 290 to 320 om) is about 1000 times 
stronger than UVA ứi produdng erythema and is that 
part oi the sun's spectrum that is responsible ỉor 
produđng sunbum and it too contrìbutes to long-tenn 
eííects. UVB also produces tanning by indirect 
pigmentation.

• u v c  (yvavelengths 200 to 290 nm) produces erythema 
vvithout tanning. The earth's surỉace is usuaUy screened 
by the ozone layer Ễrom u v c  radiatíon although u v c  
may be emitted by arti&dal sources such as bacteriddal 
lamps and industrial vvelding arcs.

In nonnal healthy individuals exposure to  sunllght 
(induding reílected Ught from snow, white sand, or water) 
causes an increase in pigmentation (tanning). This is an 
adaptive mechanism to protea the skin from u v  radiation. 
Immediate tanning results hom the oxidation of melanin 
precursors in the uppermost layers of the skin. There may 
also be a delayed and indừect pigmentadon due to the 
foimation of new melanin. The abilỉty o( an individual to 
form a tan is geneúcally predetermined. Melanìn provides 
some protecdon against hirther exposure, but the main 
protection is provided by thickening of the comeous layer. 
However, excessive exposure to strong sunlight causes 
eiythema and sunbum, which is an inAammatory response 
to the damage caused by uv  radiation.

Excessive and prolonged exposure to intense sunlight 
may lead to degenerative dianges in the skin (premature 
ageing of the skin or photoageing, p. 1686.2), actinỉc (solar) 
keratoses (which are risk {aCTors or precursors of skin 
cancen), immunosuppression, and some skin cancers su ch 
as basal celỉ or squamous cell cardnomas and malignant 
m e la n o m a s  (se e  M a lig n a n t  N e o p la sm s  o f  t h e  S k in . 
p. 7 1 4 .1 ). Some patient groups are also at higher r isk  of 
adveise eHects hom sunlỉght exposure. Even brieí exposure 
to sunlight can trigger a reaction in those with photosensit- 
ivity disorders (p. 1686.2), patients with hypopigmentadon 
disorders such as vitiligo and albìnism (see Pigmentation 
Oisorders, p. 1687.2) are more susceptible to sunbum, and 
transplant patients receivứig systemic immunosuppressants 
are at increased lisk oí skia caacers (see under Organ and 
Tissue Transplantation. p. 1932.2). Many drugs can cause a 
phototoxic or photoallergic reaction (see Drug-induced 
Photosensitívity, p. 1686.1).

Protection against sunlight is therefore beneAdal, both 
in heaithy peopỉe to prevent skin damage, and in patients at 
increased risk of adverse eãects hom sunlỉght exposure. 
Medical and scientíũc personnel exposed to ultraviolet 
lamps may need protectton against the whole of the ưv  
spectrum. This may be achieved by appropriate dress and 
through the use of sunscreens applied to the skin. 
Sunscreens may be of Chemical or physical types (see 
p. 1681.3) and many Products combine sunscreens of 
diổerent types to maximise protection. A broad-spectmm 
sunscreen should be eữectỉve against both UVA and UVB, 
but UVA coverage can be variable. It may be diữicult to 
ỉormulate physical sunscreens in cosmetically acceptable 
ways.
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The efflcacy oỉ a particular sunscreen preparatíon Is often 
expressed as its san  protection factor (SPF). This is a ratìo 
oí die time required ỉor irradiatíon to produce minimal 
peiceptibỉe erythema (minimal erythemal dose; MED) with 
the skín protected with the sunscreen compared with the 
MED vvithout protection, íor a Standard 2 mg/cm2 dose oí 
sunscreen. Thus the SPF is mainly an indication oỉ eỉScacy 
against UVB light. Various Systems have been suggested ỉor 
dassUying the relatìve eỉBcatíes oỉ sunscreens against UVA 
light but none appears, as yet, to be universally accepted. 
The eỉBcacy of a sunscreen is aỉso highly dependent upon its 
correct applỉcation and studies have found that, in general, 
smtscreen preparatìons are applied haphazardly and in 
insuỉỉident quantíties to provide optimai protection.

Govemmental authorities and dermatologists in many 
countríes issue guidance to the public on sun protection, 
indudỉng sunscreen use. General measures indude 
avoidỉng sunlỉght exposure when u v  radiation is sữongest 
(usually bettveen lOa.m. and 3p.m.), seekỉng shade when 
outdoors in strong sunlight, using wrap-around sunglasses 
that conỉorm to appropriate standards, and wearing a broad- 
brimmed hat and dothing that proten against sunlight. 
Sunscreens should be applied liberally and evenly to all 
exposed areas of skin at least 15 to 30 minutes beíore 
sunlight exposure, and re-applied at least every 2 hours and 
after swirnming or perspúing. Broad-spectrum Products are 
recommended; dermatologists in some countries such as the 
UK and USA advocate the use of preparations with at least 
SPF 15 (SPF 15+), vvhile in Australia SPF 30+ is 
recommended.

Many treatments have been tried ỉn the management oí 
acute sunbum, but studies have been small and results oỉten 
conSictíng. There ã  a lack of sưong evidence to shovv that 
any spedhc treatment reduces epidermal damage or the 
tíme to healing once the signs and symptoms oỉ sunbum 
have developed. Emollients, cool compresses. paracetamol, 
and NSAXDs, are oỉten used íor symptomatic relieí of 
erythema. pain, and pruritus; orai antihistamines, topical 
hydrocortisone, and topỉcal anaesthetics might also be 
considered.

Reviews.
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Drug-induced photosensitivity. Photosensitivity can be 
pròduced by drugs either given systemically or applied 
topically, and the reaction can be phototoxic or photoal- 
lergic in nattưe.1 In phototoxừity. a dứect toxic effect on tis- 
sues occurs when the drug is energised by absorbing radi- 
atíon. The reactìon has a rapid onset (usualỉy vvithin 24 
hours) and occurs on exposed skin areas. Resembling an 
exaggerated sunbum, the reaction can indude erythema, 
oedema, hyperpigmentatíon causing a darker red than 
sunbum, pruritus, and urácaria. The tesponse ứ depen- 
dent on the dose of the photosensitiser and the intensitỵ 
of sunlight exposure. In photoallergy, the hypersensitlvity 
reaction has an immunological basis requúing previous 
exposure to the photosensitising drug. The onset may be 
deỉayed until several days aíter exposure to sunlight and 
present as a papulovesicular eruption, pruritus, and ecze- 
matous dermatìtis. Photoallergic reactions are less com- 
mon than phototoxiãty.

Systemic drug groups that have been reported to cause 
photosensitívity indude:
• antíbacterials (ũuoroquinolones, sulíonamides, and 

tetracydines)
• antidepressants (trícydic antidepressants and St John's 

wort)
• antiepileptics (caibamazepine, lamotrigine. phenobarbi- 

taỉ, and phenytoin)
• antUũstamines (induding cyproheptadine, diphenhydr- 

amine, and loratadine)
• antimalarials (chỉoroquine, quúũne, pyrimethamine, 

and meỉloquine)
• antineoplastics (indudìng Auorourađl, methoưexate, 

and vinblastine)
• cardiovascular drugs (induding ACE inhibitors, amio- 

darone, quinidine, thiahde điuretics, and simvastatin)
• cortìcostẽroids
• NSAIDs
• phenothiaáne antipsychotics
• sex hormones (oesĩrogens and progestogens)
• sulỉonylurea antídiabetíc drugs
• retinoids (isoơetinoin)

Photoamtact dermatitừ occurs bom the interactỉon between 
sunlight and topically applied substances, and can be either 
a phototoxic or photoallergic reaction. Implicated drugs 
have induded antiseptics, antihmgals, coaỉ tar, corticoster- 
oidỉ, local anaesthetics, and retinoids.1 Photosensitivity 
reactions have also occurred to the topical sunscreens 
intended to prevent them.u  Photoallergic reactíons have 
been reported ỉor Chemical sunscreens, particuỉarly amino- 
benxoic add and benzophenones (dioxybenzone, mexe- 
none, oxybenzone, and sulisobenzone). Reactions to 
dnnamates seem to be less ừequent.

Photosensitivity reactlons are managed symptomatically 
as for sunbum (see Light-induced Skin Reactions, 
p. 1635.3); antihistamines and corticosteroids may be 
needed to ưeat photoallergic reactions. lf the otíending drug 
cannot be withdrawn or substituted, sun exposure should 
be minimised with appropriate dothing and sunscreens.1

1. Moore DE. Dnig-induced cutaneous photosensỉtỉvỉty: incidence, 
mechanísm. preventỉon and managemenr. Drug Safety 2002; 25:345-72.

2. Scheuer E, VVarshavv E. Sunscreen allergy: a revỉew of epìdemỉoiogy, 
dinical characteristỉcs, and responsible aỉlergens. Dermatừừ 2006; 17: 3-
11. Correctíon. ibid.: 162.

Photoogeing. Exposure to sunlight úiduces changes ỉn the 
skin in addition to the normal ageing process. This photoa- 
geing, or photodamage. can maniíest as vvrinkles, skin 
roughness and dryness, irregular pigmentation, lelan- 
giectasia, sallowness. and lentigines (sun or liver spots). 
Photoageing is also assodated vvúh increased rísks of acti- 
nic keratoses and skin cancers (see Malignant Neoplasms 
of the Skin, p. 714.1).

Cosmetic treatments and procedures íor the eữects of 
photoageing have been extensively and widely promoted, 
but few have undergone rigorous sdentifíc evaluation and 
there is a lack of data in general.1 Measures to limit sunlight 
exposure, induding the use of sunscreens, reduce the 
progression of photoageing.2-3 Topical retínoids, such as 
isoưetinoin, tazarotene, and tretinoin, can improve fine 
vvrinkles, irregularpigmentation. roughness, and lentigines. 
However. the eữect is dose-related and these drugs can 
cause irritation and photosensitivity.1"4 Hydroxyacid 
keratolytics such as glycolic add are also widely promoted 
for the reduction oỉ photoageing eữects. Low concentrations 
are used in nonprescription cosmetic preparations, and 
higher concenơations may be used as Chemical peels. 
OveralL hovvever. their eííects are limited.1'2 Local injection 
of botulinum A toxin to cause musde paralysis is used for 
the cosmetic reduction of lines and vvrinkles.2-3 Injectable 
skin Gllers su ch as bovine collagen and hyaluronic add are 
ako available to reduce lines and deep vvrinkles.1 Other 
procedures in use indude dermabrasion to reduce vvrinkles, 
and cryosurgery or elecưosurgery lor discrete pigmented 
lesions; lasers or other light therapies are also used ỉor 
vvrinkles, pigmented lesions, and benign vascular prohỉera- 
tions such as telangiectasia and angiomas.2 Topical 
photodynamic therapy may have a role in photorejuvena- 
úon.5 Oral and topical antoxidants have also been promoted 
íor the ơeatment and prevention of photoageing, but there 
is a lack of da ta to support such daims.2-3

1. Samuel M, tí a i Intcrventions for photodamaged skio. Avaiỉabỉe in The 
Cochrane Database oí Sysiemaric Reviovs; ỉssue 1. Chỉchesĩen John 
Wiley; 2005 (accessed 25/09/07).

2. Stem RS. Treaunent oí photoagỉog. N Engl J Med 2004; 350:1526-34.
3. McCuỉlough JL. Kelly KM. Preventìon and uratment of skin aging. Ann 

N Y Acad Sã 2006; 1067: 323-31.
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Group. Guỉdeỉínes ỉor topicai phoiodyrumic therapy: update. Br J 
Dermatol 2008; 159:1245-66. Aỉso available ề t hnp://www.bad.org.uk/ 
Portaỉs/.Bad/Guidelỉnes/Clloicaỉ%20Guỉdelỉnes/rôTguỉdeUne%20BJD 
%20Dec%202008.pdf {accessed 01/06/10)

Photosensìlivity disorders. In some persons even brieỉ 
exposure to sunlight can result in light-induced disorders 
of the skin.

Polymorphic light eruptũm is a common hypersensióvity 
reaction charaaerised by pruritic erythematous papulo- 
vesicular lesions that develop several hours aỉter exposure 
to sunlight. The condition usually bcgins in adulthood and 
aữects more vvomen than men. For many patients the 
susceptibility to eruption starts in early spring and resolves 
by late summer as the skin becomes more tolerant to 
sunlight, but patìents with severe lorms may also be 
symptomatic in the winter. Mild forms can settle without 
scaning within days, by sun avoidance and use oỉ a broad- 
spectrum sunscreen. Potent topical cortìcosteroids or a short 
course oỉ oral prednisolone may be usehil to conưol the 
acute rash. A gradual increase in exposure to sunlight may 
be suỉBdent íor desensitisation in mild cases. but patients 
vvith more severe disease may need to undergo artiGdal 
hardening of the skin by UVB phototherapy or 
photochemotherapy using a psoralen with UVA (PUVA). 
However, this effea is temporary and usually needs to be 
repeated each spring.1'4 Azathioprine may be considered in 
patients who are very sensitỉve to sunlight, íor whom 
sunscreens are ineữective, and who cannot tolerate 
phototherapy.2

ơtronic aữinic dernuứitìs is maniỉested by a persistent 
often licheniGed, eczematous eruption thai usũally onl'' 
aãects the exposed areas although in a smaỉỉ number 0 ' 
patíents larger areas can be aỉỉected. Ít mainly aữects olde ■ 
men. and many patỉents may be unaware oỉ the role tha 
sunlight plays in the condition. These patients may alsi i 
show dinically relevant aỉlergy to many naturally occurrin 
substances, as well as drugs and sunsaeens.3 5-6 Manãge 
ment is based on sunlight and aỉlergen avoidance and ăii 
use oỉ sunscreens, emollients, and topicaỉ or ora 
corticosteroids. Phototherapy or photochemotherapy ma'> 
also be useful. Systemic immunosuppressants indudinỊ 
azathioprine, dclosporin, and mycophenolate moíetil havt 
been used in resistant disease.’-4'4 Interieron alỉa and topica 
taaolimus have also been used successíully in a few cases.1- 

Aữinic prurigo is similar to polymorphic light eruptlon bu 
less common, and is chararterised by persistent pruritii 
papules on ateas exposed to sunlight. oíten with extensior 
to covered areas. Other ỉeatures indude scarring, cheilitis 
and eye involvement. It is managed similarly wiử 
sunscreens, topical or oral corticosteroids, and phototherap} 
or photochemotherapy. Thalidomide has been used, bu 
relăpse Irequently occurs when treatment is stopped.1-4 

Solar urtícaria is an uncommon condition that can ofter 
be managed with sunscreens alone. but non-sedatinị 
antihistamines such as loratadine may also be helptul 
Phototherapy and photochemotherapỹ have also beer 
used.1-4

Xeroderma pigmentosum is a rare autosomal recessive 
condition in vvhich a deíecũve DNA-repaữ System íails tc 
repair UV-induced DNA damage.7 The skin is hypersensidve 
to sunllght resulting in serious sunbum alter minimal 
exposure. From a very early age patients start to develop 
lentìgines (sun or liver spots), spotty hypopigmentation, 
telangiectasias, calloused thickening, atrophy, scabbing, and 
scarring. Numerous actinic keratoses. precancerous lesions. 
and malignant neoplasms oỉ the skin (p. 714.1) develop in 
childhood and many patients die beỉore reaching 
adulthood. Other eííeas oí the disease indude motor 
impairment mental retardation, ocular damage, leukaemia, 
and dental caries. Management involves striCT avoidance oí 
sunligbt and use oỉ broad-spectrum sunscreens. There is 
some evidence that systemic retinoids, such as adtretin and 
isotretinoin, may be useíul in preventing the development 
of skin cancers, although adverse eHeas bom long-term use 
may be of concem. Topical Guorouradl may be used on 
actínic keratoses and malignant skin cancers. A topical 
preparation containing recombinant T4 endonudease V, a 
DNA-repair enzyme, is under investígation to reduce the 
inddence of actinic keratoses and skin cancers.

Other conditions that can be exacerbated by sunlight 
indude the cutaneous porphyrias (p. 1556.1), lupus 
erythematosus (p. 1613.3), and sometũnes herpes labialis 
(p! 955.2).
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3. Morìson WL. Photoscnsitìviry. N Brtỹl J  Med 2p04; 350: ỉ ỉ 11-17.
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treatment Drugs Aịìtìịị 2005; 22: 201-7.
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Molluscum contagiosum
Molluscum contagiosum is a poxvirus inỉection that 
produces small (1 tp 2mm) pearly-white or flesh-coloured 
papules that are smooth and dome-shaped vvith Central 
umbílication. The Iesions are usually íound on the skin but 
can appear in mucosal areas, mainly the genital mucosa and 
conjunctiva. The iníection is highly contagious, being 
spread through physical contaa and other modes su ch as 
shared bathtúbs and towels, and is most prevalent in 
schoolchildren. Individual lesions tend to persist íor only a 
few weeks, and in most children the natural course of 
iníection is spontaneous dearance vvithin 2 to 4 years of 
onset. However, immunocompromised padents are more 
lỉkely to develop extensive disease.1

For most patients, no treatment is necessary and the 
condition vvill eventually dear, although symptomadc 
therapy induding topical cortícosteroids and antíhistamines 
may be needed ư there is pruritus, eczematous symptoms, 
or inũammatíon. Treatment of the lesions may be indicated 
in immunocompromised patìents and in those vvith 
extensive lesions, who are at increased risk oí scanỉng. 
local destructìon oi individual lesions may be achieved 
using topical cantharidia cryosurgery, or curettage.1 In 
ađults with genital molluscum contagiosum, pierdng oỉ the 
lesions with or vvithout applicatíon of tincture of iodine or 
phenol may be considered; topical podophyllotoxin is 
another altematíve for genital skln lesíons in men.2 
Cimeddine and topical ỉmiquimod have been tried aỉ 
immunomodulators.1 HAART used in patìents with HIV

AU cross-reíerences reỉer to entries in Volume A
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inỉection can promote dearance of molluscum contagio- 
sum, and topicaỉ ddolovừ has also been tried in patìents 
with HIV inícctíon.1 However, dear evidence to suppoit any 
ỉonn of treatment is lacking.1

1. Brovvn J, tt al. Childhood molluscum contagiosum. bu J Dcrmatoí 200«: 
45:93-9.

2. Clinical Eíĩeaiveness Group (Briúsh Assotìation ot Sexual Health and 
HIV). United Klngdom nãdonal guideline on the manatement of 
molluscum oontagiosum (2007). Available ac http://wmr.hajhh.org/ 
documents/26/26~pdf (accéssed 01/06/10)

3. van der Wouden JC. a  ai. Inierventkms lor cutancous moDuscum 
contagiosum. Available in The Coduane Database oí Syaemadc 
Revievrs; Issue 4. Chìchester John Wlley; 2009 (acceased 01/06/10).

Pemphigus and pemphigoid
Pemphigus and pemphigoid are rare, disabling, and severe 
OT potentially fatal blistering skin diseases. They are distina 
disorders although both have an auto-immune basis. Some 
drugs might also trigger pemphigus or pemphigoid; 
implicated drugs have induded pcnidllamine and ACE 
inhibitors.
• There are several types of pemphigus. In pemphigus 

vulgaris, the most common type, the blisteiing is intra- 
epidennal and can occur anytvheie on the ỉkin suriace or 
present as ulceration of the mucous membrancs. It iỉ a 
chronic. '-.Progressive disorder requiring prolonged 
ưeatment. ;.-r

• Pemphigoid is also knovvn as bullous pemphigoid and 
occurs mainly in elderly persons. The blistering is 
subepidermal and affects the skin; mucous membranes 
can be aãected in up to a halỉ oi all patíents but it may be 
mild and not noticed by the patient. Pemphigoid is 
usuaỉly a selỉ-limỉting disorder and treatment can ohen 
be stopped after a couple of years.

• Mucous membrane pemphigoid (dcatridal pemphigoid) 
is a rare form thqt aổects mainly the oral mucosa and 
conjunctiva, and may aKect other mucosae. causing 
scarring.

The treatment o{ the blistering in both pemphiguỉ and 
pemphigoid íollovvs a similar pattem. Wet dressings and 
genẽral treatment as ỉor bũms (see p. 1683.1) are 
commonly used. Corticosteroids are used ixũtíaỉly to induce 
remission. Maintenance treatment often indudes acỊịunc- 
dve therapies aimed at keeping control of the disease vvhile 
tapering the corticosteroid dose, vvith the uitiinate aim oỉ 
complete ơeatment withdrawal.

High doses of systemic corticosteroids may be required to 
conưol the biistering, vvhich may take vveeks.1'1 The 
optimum dose has not been established and suggestions 
havevaried enormously (for more detail see Pemphigus and 
Pemphigoid, under Cortlcosteroids, p. 1610.1); very high 
doses of oral prednisolone have been used in the past2 
Pulsed intravenous corticosteroids such as methylpredniso- 
lone may be considered for scvere or reíractory disease, 
particularly ư there has been no response to high oral 
doses.2-3 A very potent topical corticosterold such as 
dobetasol propionate can be suỉBdent to cọntrol localised or 
mild to moderate disease in some patients. partiCTilarly in 
bullous pemphigoid. lJ*3 Blistering and ulceration of the oral 
mucous membranes may be treated with topical cortico- 
steroid preparations.13 4 Intralesional injections have also 
been used for isolated lesions of the skin} and oral 
mucosa.5-4 Topical corticosteroids may need to be added to 
initial systemic therapy to conơol acute ocular inQamma- 
tion.7

Varíous therapies have been used as adjuncts or 
occasionally as altematives to ưeatment with corticoster- 
oids. However. given the rarity of the diseases, few 
controlied studies have been períormed. ỉmmunosuppres- 
sive therapy, usually vvith azathioprine, may be added to 
improve disease control and permit a reduction in 
corticosteroid dosage.1-2-4'4 Cydophosphamide and mctho- 
ưexate have been used similarly although there is less 
iníormation published about their use.1-2-4-* Oral or 
intravenous cydophosphamide with a corticosteroid may 
be useful in severe or rapidly progressing mucous 
membrane pemphigoid.6 Chlorambudl mightbe considered 
ư other immunosuppressants cannot be used, but there is 
very limited evidence to support this.u  Mycophenolate 
moletil and ddosporin have also been used in small 
numbers of patients with some reports o! success.1-2-4-6 Some 
patients with bullous pemphigoid respond to dapsone,1-4 
and it may be adequate for hrst-lỉne treatment in mild to 
moderate inAammation in mucous membrane pemphi- 
goid.4-7 A tetracydine, alone or with nicotinamide, may be 
useíul in connolling the lesions oỉ various types of 
pemphigus and pemphigoid. They may be tried in patients 
with mild to moderate disease.1-14 Intramuscular gold 
therapy has also been used ỉor pemphigus vulgaris, and 
might be considered when other adjunctìve drugs cannot be 
used.2 High-dose intravenous immunoglobulin has been 
given to permit reduction of corticosteroid therapy in 
pemphigus and pemphigoid, and in some patìents has 
produced prolonged remission.’ It is usually reserved for 
severe disease that has not responded to other therapies.14

Rituximab has induced remission in previously unrespon- 
sive pemphigus.5'10' 12 Plasmapheresis (plasma exchange) 
may be tried in severe, unresponsive disease,1-2 but there is 
little evidence oí beneht and its use can be limited by cost 
and adverse eữects.4
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Pigmentation disorders
The pigment melanin is produced in meỉanocytes in the 
basaỉ layer oí the epidermis. It is a complex polymer 
synthesised from the amino add, dihydroxyphenylalanine. 
Melanin production is under pituitary conưol but is also 
inHuenced by other endocrine secretions.

Decreased pigmentaáon (hypopigmentatìon) and exces- 
sive pigmentatíon (hyperpigmentation) can occur and may 
be either generalised OI localised.

Albinism is a rare inherited disorder that can cause 
generalised hypopigm entatlon. Atíeaed individuals are 
extremely sensitive to solar irradiatíon and must use 
sunscreens regularỉy.

A common form of localised hypopigmentation is 
vỉtiligo. Sharply deSned areas oỉ depigmentation are seen 
and may remain localỉsed or spread so that total 
depigmentation eventually OCCUIS. Depigmented areas are 
mõrẽ susceptible to sunbũm and all ẽxposed areas, both 
normal and depigmented. should be protected ta m  sunlight 
with clothing or sunscreens. Cosmetic camouílage oỉ the 
đepigmented area is commonly used and may be suSdent 
for patients when only small aữected areas are visible.1 
Oihydroxyacetone produces a brovvn staining of the skin 
that may be cosmetìcally acceptable. There is no totally 
eữective repigmentation treatment. although some thera- 
pies may offer a degree oỉ beneũt. Topical corticosteroids are 
sometimes eSective at indudng repigmentadon,1-5 and it is 
recommended that these be considered for a txial period of 
no more than 2 months.1 Topical pimecrolũnus has been 
suggested as an altemative to topical corticosteroids.1 
Narrowband UVB phototherapy or photochemotherapy 
with psoralens (PUVA) is recommended only in patients 
who cannot be managed with more conservative 
treatments. who have vvidespread vitiligo, or who have 
locaỉísed vitiligo vvith signiíỉcant impact on theứ quality oí 
lUe.1 It is suggested that this treatment be reseived for 
patients with darker skin types.1 Some consĩder UVB 
phototherapy to be superior to the use of ƯVA,2-3 and the 
initial treatment of choice in moderate to severe disease,4 or 
in non-segmental viúligo.1 Experímental drug therapy for 
re-indudng pigment has induded UVA light therapy vvith 
either khellin or phenylalanine; oraỉ levamisole, aỉone or 
with topical corticosteroids, has also been reported to be oí 
benefiL There are a few small studies and case reports of 
beneíit with the use oỉ topical tacrolimus4-5 and 
combinations of topical caldpotriol with either u v  light 
therapy or a corticosteroid.4 Various graíting techniques are 
recommended in patients for whom surgical ưeatment is 
appropriate.1 Transplantation of autologous cultured 
mêlanocytes, ultrathm epidermal sheets, or basal cell layer 
suspension may be benehdal in some ỉorms of vitiligo. The 
optimal transplant procedure is autologous epidermal 
suspension applied to laser-abraded lesions followed by 
nanrovv band UVB or PUVA therapy.1 Transplantation is nõt 
suitable for Progressive, vvidespread vitiligo vulgaris.3-6 If the 
vitiligo affects a large proportion of the body (more than 
50%), and ư PUVA is ineữective at indudng repigmenta- 
tion, an option is to consider induõng depigmentadon in 
the remaining normal skin in order to match the lighter 
vitiligous areas.1 Permanent depigmentation may be 
induced by monobenzonc,1 but patients musỉ subsequently

use topical sunscreens in order to avoid damage caused by 
solar ẽxposure.

Hyperplgm entatíon can be caused by increased 
amounts oí melanin, or by other substances such as ữon 
in the skin. Generalised hyperpigmentation may be seen in 
Addison's dỉsease, acanthosỉs nigricans, and primary 
haemochromatosis; other causes may indude drrhosis, 
chronic renal íailure, and glycogen storage disease. 
Darkening of the skin can also occur in patients taking 
certain drugs due to a depositìon of the drug-melanỉn 
complex in the skin. Notable examples ỉndude amiodarone, 
minocydỉne, and phenothiaánes. Locallsed hyperpigmen- 
tation is seen in chloasma (melasma) in vvhich there isỉadal 
involvement and is encountered most commonly in 
pregnancy; ỉt may also be assodated with honnonal 
contraceptive use. Several compounds have been used 
basically as bleaching agents in hyperpigmentary disorders, 
and of these hydroquinone has been used most often;7-* 
monobenzone is not recommended. A beneSdal response 
to topical tretinoin and azelaic add in patients with 
chỉoasma has been desciibed. Combúiatíon preparadons 
containing hydroquinone, tretìnoin, and a corticosteroid are 
avaìlable in some countries. Laser therapy, or the use oỉ 
Chemical peels, has also been ữied.7-*
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Pruritus
Pruritus (itching) is a common and disữessing symptom oỉ 
many skin disorders but may also have a systemic cause 
su ch as obstructìve jaundice, chronic renai đỉsease, 
endocrine disease, certain maUgnanaes, or a drug hyper- 
sensitìvity reactíon. The exact pathophysiology of itching is 
undear, and diữerent inflammatnry mediators may be 
assodated with itching in diổerent disorders; the CNS is aỉso 
thought to play a role in the perceptíon oi itch.

Pruritus should be considered as symptomatic oỉ the 
underỉying disorder and treatment should ỉocus on the 
removal oỉ the oữending trigger. Hovvever, symptomatíc 
treatment oỉ pruritus may also be necessary.

Emollients may be useíul vvhere dry skin is a 
contributory íaaor, and may be applied for topical 
management oí pruritus. Calamine and crotamiton are 
oíten used topictdly, despite some uncertainty about their 
value, as are preparations containing phenol or agents such 
as menthol that cause capillary dilatadon with a subsequent 
sensadon oỉ cold and analgesia. Topical capsaidn has also 
been used and topical cortícosteroids may be used to relieve 
pruritus when there is assodated inAammadon. Local 
anaesthetìcs or antíhistamines are only marginally etíective 
to i topical use and can very occasionally cause sensitisatíon. 
Hovvever. Iauromacrogol 400 has proved of beneíìt. 
Doxepin, a trícydic antídepressant wìth very potent 
antìhistaminỉc actívity, has been used topically for the 
relieỉ of pruritus assodated with dermatítis, but adverse 
eííects from systemỉc absorptíon can limit its use.

Sedating antíhistamines given oralỉy are commonly 
used to relieve more generalised pruritus and are used to 
control the severe itching assodated with dermatoses such 
as atopic eczema (see p. Ỉ684.1). Mirtazapine, a 
noradrenergic and serotonergic antídepressant vvith a 
potent antihistamine eãect, has been trìed in various types 
of pruritus with reports of success. Bile-add binding resins, 
su ch as colestyramine, are used to relieve pruritus 
assodated wlth the deposidon in dermal tissue of excess 
bile atíds in patíents with partíal biliary obstructíon, primary 
biliary drrhosis, or intrahepatíc cholestasis oỉ pregnancy. 
There are reports oỉ cholestatìc pruritus also responding to 
ondansetron although results tom  controlled studies have 
been mixed. RUampidn has also been used. Pruritus caused 
by obstetric cholestasis has been treated vvith ursodeoxy- 
cholic add, which also corrects the assodated biochemical 
abnormaỉides. Central opioid receptors mođulate itch and 
opioid antagonists such as nalmeíene and naltrexone have 
been reported to relieve pmritus. Many other drugs, 
including dmetìdine, gabapentin, and propoỉol, have been 
of beneht in some patients. Paroxetine has been useíul in
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some patíents with cancer-related pruritus, but the eỉỉect 
tended to wear off atìer several wẽeks. PUVA (see under 
Methoxsalen, p. 1712.1) may be helpỉul in some pruritic 
sHn conditionỉ induding aquagenic pruritus.
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Psoriasỉs
Psoriasis is a chronic inílammatory skin disorder 
characterised by enhanced epidermal prolUeration ieading 
to erythema. scaling. and thickening of the skin. It appears 
to be a T-cell mediated auto-immune disease. There are 
several types of psoriasis ữiduding guttate, Aexural, 
pustular, and erythrodermic, but chronic plaque psoriasis 
(psoriasis vulgaris) is the most common ỉonn. In dưonic 
plaque psoriasis the areas most commonly aỉíected are the 
extensor ãdes oỉ the knees. elbovvs, and handỉ, and the 
scalp and sacrum. There is no cu re and treatment is designed 
to induce a remissíon or suppress disease to a tolerable level.

The treatment of psoriasiỉ has been the subject of many 
reviews.1'9

Toplcal drugs are the treatment of first choice for 
chronỉc plaque psoriasis. Mild conditions may be managed 
with the use oỉ emollients alone but dithranol, coal tar, 
caldpotriol or tazarotene are the usual active ưeatments for 
mild to moderate ỉonns. Patients unresponsive to One 
topicai drug may respond to another and altematives should 
be tried beíore consideríng more aggressive management. 
Topical drugs are oíten used in combination.
• Although eổective, dithranol stains the skin and dothes 

and as it is initant careíul adjustment oí the strength and 
duration oỉ applicaáon needs to be made. It has 
traditionally been applied ovemight in the form oỉ 
ointments or pastes but nevver short-contact regímens 
and creams are more suitable for home therapy.

• Coaỉ tar is used either as crude extracts or rehned 
Products and although the rehned Products may be more 
aesthetically acceptable they may also be less eHecúve.

• Salicylic add enhances the rate oỉ Ioss of surỉace scale and 
is induded in many' combinaúon preparaúons with 
dithranol or coal tar.

• Calđpotriol and tacalcitol are vi ta min D analogues, that 
have the advantage oỉ being odourless and nonstaining. 
Maxacaỉãtol is another vitamin D analogue under 
investigation.

• Tazarotene. a retinoid, is also eữective in psoriasis but 
ãgnificant irritation can lũnit ịts use and it should be 
avoided in pruritic psoriasis.

• Topical corticosteroids are also eSectìve but they may 
leãd to dermal atrophy, tachyphylaxis, systemic toxidtý, 
and may predpitate unstable and-pustular psoríasis. They 
are reported to be the most vvidely used treatment in the 
USA.2

Guttate psoriasis is strongly assodated with streptococcal 
inỉection and patients may requứe antimicrobial treatment 
but firm evidence of a beneBõal eííect on the skin lesions10 
(or indeed of any intervention ĩor guttate psoriasis11) is 
laddng.

Phototherapy with ƯVB light (290 to Ỉ20nm) is 
eữective when used alone for chronic plaque or guttate 
psoriasis but also enhances the eỉhcacy oỉ caldpotriol. coal 
tar, or đithranoL Studies have indicated that the therapcutic 
wavelengths are in the region oỉ 311 to 313 nm. 
Consequẽntly, narrowband UVB lamps (TL-01) have been 
developed to emit a spectrum that peaks at 311 nm.12

Photochem otherapy (PUVA) involves the use oi oral 
or topical psoralens su ch as methoxsalen with UVA light 
and is generaDy considered to be the treatment oi ữist 
đtoice for psoriasis that is resistant to topicaỉ therapies. 
Guỉdelines for PUVA have been published.13-14 Psoraỉens 
have also been used with UVB light. Commerdally avaiỉable 
sunbeds, which emỉt UVA light, are not recommended as 
they are rarely eữective and ìnduce skin ageing and ỉragility.

Psoriasis reíractory to topical therapy and PUVA may 
respond to systemic drugs. Systemic treatment may also 
be indỉcated íor extensive chronic plaque psoriasis in elderly 
or infirm paàents, íor generalised pustular or erythrodermic 
psoriasis, or for severe psoriatic arthritis (see Spondyloar- 
thropathies, p. 14.3).

• Immunosuppressants su ch as methotrexate are useíul for 
severe reíractory psoriasis, the aim of treatment being to 
bring psoriasis under conưol, enabling a retum to other 
modes of treatment rather than to induce remission. 
Cidosporin is also used in severe reíractory psoriasis and 
may be used eỉther to induce a remission or in low-dose 
maintenance therapy to prevent relapse. Tacrolimus, 
sứolimus, and mycophenolate are under investigation 
for both oral and topical use. and azathỉoprine has been 
tried.

• Systemic retinoids such as adtretm are also eííective, and 
use with PUVA may allow a reduction in doses and 
assodated toxidty for each therapy. Generalised pustular 
and palmoplantar pustular psoriasis are particularly 
responsive to adơetin. UVB therapy may also be used 
with adtretin.

• With the recognition that psoriasis is an auto-immune 
dỉsease, immunomodulating drugs have been developed 
with an aim to provide selective immunotherapy, by 
either targeting T-cells or by cytokine modulation. 
Aỉeỉacept and eíalizumab inhibit T-celI activation and 
show simiỉar efficacy in the treatment of psoríasis. 
Cytokine modulating therapy indudes blocking the 
action of tumour necrosis íactor with adalimumab, 
etanercept. or iníliximab. vvhich have been íound to be 
effective íor psoriasis skin lesions and psoiìatic arthritis. 
Britìsh1’ and American16 guidelines endorse the use of 
biologicai treatments in appropriate patients.
The British Assodanon of Dermatologists recommends15 
that in chronic plaque psoriasis the biological therapies 
(adalimumab. etanercept, and inSiximab) should be 
reserved for patients with severe disease that is 
unresponsive or relractory to Standard therapies such 
as adưeiin. ciclosporin, methoơexate, UVB, and PUVA, 
or when such therapies cannot be used. Adalimumab or 
etanercept are considered to be the first choice ỉn stable 
disease. Adalimumab or inlliximab may be useỉul when 
rapid dìsease control is needed; limited evidence suggests 
that inỉliximab may be flrst choice in unstable 
erythrodermic or generalised pustular psoriasis. Usteki- 
numab may also be used, but only if TNF therapy has 
ỉailed or is contra-indicated. Also, it is vvorth considering 
a diherent TNF antagonist beíore trying ustekinumab. 
Methoưexate may be combined with either adalimu- 
mab, etanercept, or inílixứnab in certain drcumstances 
e.g. assodated arthropathy or to improve eỉfícacy. 
American guidelines State that adalimumab, aleỉacept or 
etanercept may be used in moderate to severe psoriasis 
but iníliximab should be reserved for severe disease.14 
They also suggest the 3 cytokine modulators may be used 
in moderate to severe psoriatic arthrỉtis and. like the 
Brìtish guidelines. support the combination of biological 
therapies vvith methoưexate in psoríatic arthriris.

• Hydroxycarbamìde, ỉumarates. doguanine, and sullasa- 
lazine have also been tried. Many anecdotal reports note 
improvement of psorìasis when patients are given drug 
therapy for co-existing disease. The value oỉ such drugs 
can be particularly diỉĩicult to establish because of the 
chronic relapsing and recurring nature of psoriasis.

The chronic nature of psoriasis has resulted in several 
diííerent strategies being tried in order to maximise 
ưeatment eỉhcacy and minimise toxidty.5-6 Combinations 
oỉ established drugs at lovver doses can indude metho- 
trexate with either ddosporin or adtretin. or adtretin with 
uv  therapy. Sequentìal therapy uses a rapidly acting. 
potentially more toxic, drug to bring the condition under 
control initially. (oIlowed by a less toxic drug (or 
maintenance; examples indude using methoữexate or 
ddosporin [ollovved by adtretin. Rotatìonal therapy may be 
used to minimise long-term toxidty by using each 
ơeatment íor 1 to 2 years; methoưexate, adtretúi, and uv 
therapy have been used in this way.6 Hovvever, ddosporin 
should not ỉollow PƯVA therapy in this way because of an 
increased iisk of cutaneous squamous cell cardnoma.5 
There is limited experience with the use of newer 
immunomodulating drugs in these regũnens.6
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Pyoderma gangrenosum
Pyoderma gangrenosum is a rare serious ulcerative skii I 
disorder ohen assodated with systemic diseases such a ; 
inílammatory bovvel disease. rheumatoid anhritis, o • 
myeloproliíerative disorders. Initially an acutely inílamei 
nodule is present which progresses very rapidly to larg ■ 
painíul ulcers. Any area of the body may be involved, bu : 
the ỉace, legs, and buttocks are ỉrequent sites.

Treatment essenrially consists of deansing and dressỉng ; 
for the ulcers and appropríate therapy for any underlyin 
disease. When necessary high doses of systemic corticoster 
oids or ưeatment with ddosporin may be given. There hav. 
also been reports in small numbers oỉ patients of beneíi. 
with sulfasalazine, dapsone, azathioprine, tacrolimus 
thalidomide. inỉliximab, colchidne, and nicotỉne chewing 
gum.

A related but less severe íorm of the disease, superhdal 
granulomatous pyoderma, has responded to intralesional or 
oral corúcosteroids.
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Rosacea
Rosacea is a chronic condition affecting the face; rarely, th( 
trunk and limbs may be aữeaed. Phases of this disordei 
indude ũushing episodes, persistent erythema and telan 
giectasia, an inllammatory papulopustular phase. and ir 
advanced cases rhinophyma (nasal hypertrophy anc 
deíormity). Ocular involvement is also common and car 
cause conjunctivitỉs, keratitis, styes, and chalazia.''4 The 
predse cause of rosacea remains undear. It has been 
suggested that Helìcobacter pylori in the gastrointestữial ữaa 
may cause Aushing by indudng the production oi 
endogenous vasodilators, and that Dtmodex /ollừulorum. a 
mite ỉound in human íollides, may have a role in 
papulopustular rosacea.3

The ỉnílaminatory episodes of rosacea (papules. swelling, 
and pustules) are responsive to ơeatment, but the 
underlying erythema and telangiectasia usually persist.
• Episodes of ỉlushing may be limited by avoiding trỉgger 

íaaors such as alcoholic and hot drinks, and spicy 
íoods.1-4-5 Patíents should use soap-free deansers and 
high fador sunscreens.1-3 In severe cases donidine or a 
beta blocker such as atenolol, bas been used.1

• Peisistent erythema may be improved by H. pylori 
eradicaáon (see Peptic Ulcer Disease, p. 1813.2) but the 
efflcacy of such therapy has not been established.3

• Papulopustular rosacea is usually controlled eữectively 
by oral antíbaderials.1-3-6 Teơacydines (doxycydine, 
minocydine, oxytetracydine, tetracydine) have been 
vvidely used. but darithromydn, erythromydn, and 
meưonidazole are suitable altemadves. Improvement 
occurs over several weeks, and long-teim treatment may 
be necessary. Systemic isoơetinoin is also eííective, but it 
is generalỉy reserved lor severe or resistant cases oi 
rosacea.
Topical therapies, particularly meơonidazole and azelaic 
add,3"5-7-3 provide eổective altematives to oral drugs. 
Other topical therapies that may be useíul indude 
tetracydines, clindamydn, erythromydn. retinoids, or a 
combinaóon of suUacetamide sodium vvith sulíur. Where 
inỉestations of D. ịolliaiìorum are suspeaed of aggravating 
the condition, topical treatments such as benzyl
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berưoate. crotamiton, or permethrin may bc tried. There 
are aiso anecdotal reports oi the successíul treatment of 
demodiddosis with oral ivermectin. Topical corticoster- 
oids should not be used because they exacerbate rosacea.

• Oailãc rosacea symptoms are managed with eyeỉid 
hygiene and artiíìdal tears. Metronidazole geỉ can be 
applied to the eyelids but systemic antibacteriais may be 
needed for more severe disease.4-5

• Rhinophyma requữes conventional or laser surgery;1-1'5 
isotretìnoin may be used for a few months pre- 
operatively to shrink the buỉbous portions.1

Non-drug therapies that have been advocated indude Eadal 
massage;1 however, as for many of the drug therapies7 
connolled studies are lacking. Laser therapy has been used 
to obliterate telangiectasia.1-3-5 
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Seborrhoeic dermatỉtis
Seborrhoeic dermadtis is a common ectematous skin 
disorder (see Hczema p. ỉ 684.1) in which erythematous 
pruritic patches of skin may become either scaly or 
exudative and crusted. Scaling Iesions are the type most 
commonly seen. tò  some cases, knovvm as seboirhoeic 
{olliculitis. there may also be follicular papules or pustules. 
Seborrhoeic dermatitis occurs in regions of the body vtrhere 
sebaceous glands are plentiíul, such as the scalp, face, and 
chest, although the condition is not assodated with 
increased sebum production. The cause oỉ seborrhoeic 
dermatitis is unknovvn. aỉthough it might be related to 
overgrowth vvith Maíassíáa ơvalừ (Pityrosporum ovaỉe), a 
normal commensal yeast.

Treatment is suppressive rather than curative. Topical 
preparations containing antííungals such as ddopirox 
olamine, terbinaỉine. or an imidaxole (bifonazole, ketocon- 
azole, miconazole), usually with hydrocortisone, are the 
ma in drugs used. If unsuccesshil, keratolytìcs su ch as 
saiicylic add or tars may be used. Topical maaolactam 
immunosuppressants such as pimecrolimus and tactolimus 
are being investigated as altemate therapy. Shampoos 
containing ketoconazole. pyrithỉone zinc or selenium 
sulíỉde are commonỉy used for scalp involvemenL Topìcal 
lithium sucdnate has been ưied.

Dandrub due to normal shedding of scalp skin (pitytiasis 
capitis) is treated similarly to scborrhoeic dermaátú ot the 
scãlp.
Reviews.
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Toxic epidermal necrolysis
Toxic epidermal necrolysis (Lyell's syndrome or scalded skin 
syndrome) is usually a drug-induced skin reaction. It has 
been described as a severe íorm oi Stevens-Johnson 
syndrome. or as the most severe form of erythema 
multilorme (p. 1684.3). although such dassilications have 
been debated. It generally begins vvith lesions of the mucous 
membranes of the oropharynx. eyes. and genitalia. and 
fever and pain. Subsequently, a macuiar rash. blisters. OI 
diffuse erythema develop, and aữected skin may detach 
irregularìy, sometimes in large sheets. Toxic epidermal 
necrolysis is managed similarly to bums (p. 1683.1), but 
spedbc treatments have not been established. The use of 
systemíc corticosteroids is conưoversial because of a higher 
risk of iníection. Other ưeaưnents that have been tried vvith 
some reports of beneBt indude plasmapheresis. intravenous 
immunoglobulin. cydophosphamide, ddosporin, and 
iníliximab.
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Urtìcaría and angioedema
Urticaria and angioedema are conditìons caused by the 
release of inAammatory mediators from mast cells and 
basophils. Urticaria (also knovvn as nettỉerash or hives) is 
characterised by circumscribed. devated, erythematous. 
and usually prurític areas of oedema (wheals) involving the 
superAdal portion oỉ the dermis. Individuaỉ lesions arise 
suddenly, often within a few minutes, and may last up to 24 
hours. In severe, acute urticaria, wheals may cover most oí 
the skin suríace. ỉn chronic unicaria (contỉnuous or 
recurrent lesions over at least 6 vveeks) only a few wheals 
may develop each day. vvhen subcutaneous or submucosal 
óssues are involved, causing svvelỉing of the eyeỉids, lips, 
tongue, larynx, or genỉtalia, the condition is called 
angioedema. For hereditary angioedema. caused by 
complement C1 esterase inhibitor dehdency. see p. 2485.2.

Although urticaria may be caused by an allergy, it ohen 
has a non-allergic mechanism. Urticaria OCCUIS as an 
adveise eữect of many drugs, ỉor example aspirin and many 
anóbaaerials. Other types oỉ urticaria indude deimograph- 
ism (linear wheal ỉormation on scratching or stroking) and 
cholinergic urticaria (evoked by such trìggets as exerdse, 
heat, and emotion and characterised by smalỉ papulous 
wheals surrounded by an erythematous ũare). ỉn idio- 
pathic anaphylaxis, patíents have attacks of urdcaria or 
angioedema, sometũnes with bronchospasm. hypotension, 
or syncope.

The m anagem ent oí urticarìa and angioedema has been 
revievved.1'5 Avoidance of unnecessary exposure to knovvn 
allergens or triggers is oi prỉme importance in the 
management of urticaria, although in many chronic cases 
no trigger ỉactor can be íound. Severe, acute urácaria 01  
angioedema requỉres urgent ưeatment as for anaphylaxis 
(p. 1293.2).
• Topical treatment of urticaria is rarely eổective except for 

mild cases. Calamine, menthoi, and crotamiton have 
cooling or antỉpruritic eữects. Topical corticosteroỉdỉ are 
of no value; topical antihistamines are not very eSective 
and carry a slight risk oỉ sensitisation.

• Most paáents vvith urácaria derìve some beneSt from 
oral antíhisumines (Hr antagonists), espedally in the 
relieỉ of pruritus. A non-sedating antihistamine is the 
6rst line of neatment. u  necessary, the dose may be 
increased aher a few weeks or a diữerent non-sedating 
antíhistamlne may be used. Combinatìon with a 
leukotriene antagonist (see below) may also be tried.4-5

• Leukotriene antagonists such as montelukast and 
zafirỉukast and the leukotriene inhibitor zileụton have 
been used alone and with andhistamines in the 
management o( urticaria. Montelukast may add beneht 
to an antihistamine in chronic urticaria assodated with 
hypersensitivity to aspirin or foồd additives, and in 
patients vvith evidence of histamine-releasing autoanú- 
bodies, but not in chronic idiopathic urticaria. There is 
some anecdotal evidence that antileukotrienes might be 
useful in prímary cold urácaria, detayed pressure 
unicaria. and dermographism.6

• A short course of an oral corticosteroid may be indicated 
for control oí acute urácaria in patients reửaaory to 
other measures.

• Severe disease diỉScult to ưeat with non-sedating 
antihìỉtamines may respond to a combination with 
dclosporin;4-5 altematively, omalizumab or dapsone may 
be considered in certain patients.’ The combination of 
non-scdaúng antihistamines with Hj-antagonists such as 
ranitldine is sometimes used. However, some’ consider 
this to be supported by weak evidence. Similarly, the use 
of drugs such as doxepin, vvhich has H[- and H2- 
antagonist propertíes, and the caldum-channel blocker 
niỉedipine, is based on weak evidence.5 Although 
sedating antihistamines may be useíul at bedtime, their 
use has been discouraged mainly because oí the 
assodated advetse eííects.

• Addition of a sympathomimetic such as terbutaline has 
also been suggested ỉor patients unresponsive to 
ưeatment with an Hi-antagonist alone, but results have 
varied.

It has been suggested that chronic urtícarỉa may be 
associated vvith thyroid auto-immunity and that levothyr- 
oxine thetapy may be of beneAt in patíents wỉth antìthyroid 
antíbodies. Several other drugs induding danazol, stano- 
zolol. sulỉasalaãne. and intravenous immunoglobulin have 
reportedly produced beneht in limited numbers of patients, 
but such therapies are largely used empirically.

Patients vvith ừequent attacks of idlopathỉc anaphylaxis 
have beneAted bom  prophylaxis wlth a corticosterold and 
antihistamine; once the condition is conưolled the 
corticosteroid, and then the andhistamine, may be tapered 
and gradually withdiawn. Adjuvant ketotìíen, cromogli- 
cate, salbutamol. or montelukast may be helpíul in

peimitting corticosteroid tapering in dependent patìents. 
Adrenaline should be avaiỉable ỉor acute attacks.7

1. KapUn AP. Chronỉc urtỉcarU and angioedema. N Ertỹỉ J Med 2002; 346: 
175-9.

2. Kozd MMA. Sabroe RA. Chronỉc urtỉcana: aetỉology. managemem and 
current and ỉucure ưeaonem optỉons. DntỊs 2004; 64:2515-36.

3. Grattan CEH. Humphrcys ĩ .  British Assodadon td Dermatologists 
Thcrapy Guideỉỉnes and Audit Subcommỉttee. ữuỉdeỉỉnes for evaỉuatíon 
and managemenc oỉ urtícarU ỉn adults and childrcn. 3 rJ  Dematữi 2007; 
157: u  16-23. Aỉso avaỉỉabỉe at: http://www.bad.org.uk/Portais/^Bad/ 
GuỉdeUnes/Cỉinỉcaỉ%20GuỉdeUnes/UnỉarU%20and%20Angiodeina% 
20(2007).pdf (accessed 25/05/10)

4. Komarow HD. Metcaiíe DD. Office-based managemem oỉ unỉcarìa. Am J 
. Med 2008; m :  379-84.

5. luberbicrT, tía ỉ. EAACỈ/GA1LEN/EDF/WAO guldcline: managementof 
urticarU. Aỉíergy 2009; 64: 1427-43. Aỉso àvaỉỉabỉa ac hnp://www. 
curodenn.org/download/guideline_apdate-caad_ga_2_lcn_edt_wao_ 
guideUne.mana9emem.0t.urticazU.pdf (accessed 13/11/09)

6. Dỉ lo n sa o  G, etaL ĩs there a role for antíỉeukỡtilenes ỉn urtkarỉa? ơờt 
Exp ữcmutíol 2006; 31: 327-34.

7. Lenchner K. ổrammer LC. A current revỉew oỉ ỉdỉopatbỉc anaphyUxis. 
Curr Opời Aiỉtrỵy ơ in  ỉmmunoỉ 2003; 3: 305-11.

VVbrís

Warts are caused by human papiỉlomavừuses. The lesions 
present in severaỉ diHerent íorms and can aíĩect any skìn site 
ãlthough the hands, {eet, and anogenital areas are most 
ừequently aổected. Plantar warts on the soles of the feet are 
sometimes caỉled verrucas. Anogenital warts are known as 
condyiomata acuminata. Warts do disappear spontaneously 
but as they may not do so for months or years patìents oben 
seek ơeaõnent.

There is no spedbc antiviral therapy against the human 
papillomavirus,1’4 although ddoíovir has been tried (see 
below). Treatment usually relies on some íorm of local 
tissue destruction.
• Non-pharmacological techniques indude súrgical exd- 

sion, electrocauterisation, or laser therapy. Photody- 
namic therapy usúig 5-aminolevulỉnic add is also a 
possible ưeatment optíon.7 Cryotherapy (tissue freezing) 
may be perỉormed with liquid nitrogen or solid carbon 
dioxide.

• Chemical destruction vvith adds (acetic add, lactic add, 
nitric add, salicylic add, or trichloroacetic add), sỉlver 
nitrate, formaldẽhyde or glutaral, or podophyỊlum resin 
or its derivatives (pođophyỉlotoxin) is another option. 
Podophyllum resin and podophylỉotoxin are oben used 
for anogenital warts.

• Intralesional injection of cytotoxics su ch as bleomydn or 
ũuorouradl aỉso destroys the wart and may be used in 
severe or resistant cases. Fluorouradl may also be applied 
topically.

Other ưeatments based on less destructive mechanisms 
have also been used.
• Tretmoin has been tried topically for its eữect on 

epideimal growth.
• Imiquimod is an immune response modiỂer that is used 

topically to ưeat anogenital warts. There is also some 
evidence to suggest that it is eSective for other cutaneous 
vvarts. Other drugs with immunomodulatory eổects, 
such as dmendine, have been tried in a few patients. 
There are also small studies of treatment vvith 
diphencyprone, a contact sensiúser.

• Interíerons have antivừal, antíproUíeratíve, and inunu- 
nomodulatory actions and have thus been investigated 
in the management of warts; some studies, espedally 
those involving inưalesional adminisưation, have 
shovved benebt. Other routes of administration ạre 
under in vestigation; topical interíeron aỉỉa for anogenital 
warts, and an oral {onnuỉation for vvarts in the oral ca vi ty 
oỉ patients vvith HIV iníection.

• Cidoíovir is an antiviral that has activity against human 
papỉUomavirus. Investigational intravenous or lopical 
use has been successíul in a small number of patients 
with cutaneous or anogenital vvaits.

• Sinecatechỉns is a mixture of complex polyphenols 
extracted bom green tea leaves. Although its mechanism 
of action is undear, it is used in the treatment of extemal 
genital and perỉanal vvarts.

A quadrivaient recombinant human papillotnavirus vaccine 
has recentỉy been developed and is used to prevent 
anogenital warts, cervical cancer, and other pre-cancerous 
lesions caused by human papillomavirus types 6,11,16, and
18.
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WounclsanduỊcers
Wounds (physical injuries of the skin and underlying 
structures) may be the result of mechanical trauma, bums, 
OT Chemical injury. Ulcers are oíten the resuh oỉ varìous 
undeiỉyỉng disorders. Among the commonest types, 
deaibửus ulcers (bedsores, pressure sores) occtư in patients 
with extended immobility when prolonged pressure on the 
skin over a bony promỉnence produces ỉocalised ischaemia. 
Leg uỉcers may result from venous incompetence (venous 
ulcers) or be ischaemic in origin (arterial ulcers), while 
patients with peripheral neuropathy, such as diabetics or 
those with leprosy, may develop neuropathic ulctrs due to 
repetitive inadveitent injury. Wounds or ulcers may be 
described as superíidal. partiai thickness, or full thickness. 
SuperSdal vvounds are limited to epithelial tissue and heal 
rapidỉy by regeneration of epithelial cells. Partial thickness Ị 
tvounds involve the dermis and índude some blood vessel I 
damage, and thertíore wound repaữ is a longer process. Full 1 
thickness wounds extend at least to subcutaneous fat, and 
heaỉing requires synthesis of new connective tissue.

Healing mechanisms are essentially the same regardless 
oí the cause oi the damage:
» inunediate haemostatic processes involve ỉormatìon oỉ a 

platelet plug and fibrín dot, as described under 
Haemostasis and Fibrinolysis, p. 1124.3

• the early granulation and re-epithelialisation phase takes 
place up to about 21 days after injury depending on 
wound áze and site. Platelet-derived gromh faaors 
stimulate Sbroblasts to produce granulation tissue, 
comprising a colỉagen matrix well-supplied with capillary 
vessels, and growth of epidermal cells leading to re- 
epithelialisatỉon of the wound suriace

• during the final dennal repair and remodelling phase the 
coDagen ma trút undergoes strengthening and there is a 
ređuction in vascularity. This phase can continue for up 
to 2 yeais after injury.

Several lactors are ũnportant for effident wound healing. 
Adequate supplỉes oỉ nutrients, espedally vitamin c and 
zinc (which are often given as supplements) and oxygen are 
needed. A good blood supply is thus essential. Clinical 
inỉection. dther systemic or local, due to contamination by 
envũonmental microbes, causes tissue damage and delays 
healỉng. The process of wound repair requires many cellular 
and acẽllular íactors, such as plãtelets and grovvth {actors. 
and déhdendes in these ỉnay also be responsible for delayed 
healing. Thus, the paóent's age. systemic conditions, 
concomitant drugs, nutrìtional status, and congenital 
deữdendes ah inỉluence the rate oi healing.

Eocal w ound  m anagem ent indudes cleansing, 
removal oi exudate, and prevention of microbial 
contaminatíon. Choice oí wound treatment preparation 
will depend on the size, location, type, and cause ol the 
vvound, on the presence of inỉection, and on the parácular 
stage oí healing.

Wound cleansing is required to remove any dirt or 
íoreign bodies and to remove exudate and slough (pus 
and necrotíc tissue). This helps to prevent inỉection and aids 
healing. C o m m o n ly  used deansing S o lu tio n s  are sodium 
chloride 0.9%, hypochlorite, hydrogen peroxide, povidone- 
iodine, and chlorhexiđine. However, some antiseptics and 
hypodilotites might be assodated with delayed wound 
healing, espedally with prolonged use, as they delay 
collagen production and cause in A am m atin n - Also, many 
antiseptics are inactivated by organic material. Sodium 
chloride solution may be all that is required for routine 
deansing of non-inỉected vvounds.
■ Many oỉ the deansing Solutions also help to remove 

slough. Other wound management preparations more 
spedScally directed at removing slough indude dextran- 
omer, hydrogelỉ, hydrocolloids, and enzyme preparations 
su ch as a mixture of streptokinase and streptodornase. 
Dextranomer, hydrogels, and hydrocolloids cause debride- 
ment by their ocdusive, rehydrating propertìes. Surgical 
debridement is a fast and eỉGdent way of removing necxotic 
tỉssue. Larval therapy (the use of live sterile maggots of 
Ludlia sericata, the common greenbottle fly) has also been 
eSective ỉor debridement oỉ inỉected or necrotic vvounds, 
indudỉng điabetic ỉoot ulceration.

Wounds may produce large volumes of exudate as a 
result oỉ inAammatory reactìons, espedally during the first 
ỉew days. Hydrocolloid and alginate preparations and íoam 
dressings are eữective moisture absorbers.

AU wounds are colonised by bacteria to some extern and 
there is no evidence that this superSdal iníection aííects 
healing. Hovvever, inỉection with Pseudomonas aeruginosa 
may delay healỉng. Topical antimicrobials may be 
considered, but short-term use iỉ advisable; suUadìaáne

silver is used, espedaUy in bums. Acetìc add has also been 
used. Iníections are treated systemically ư there are 
indicationỉ of dinical iníection su ch as sudden pain, 
cellulitis, and increased discharge; systemic management of 
bacterial skin inỉectìons is desaibed on p. 207.1.

Wound dressings and paddng preparations help to 
protect the vvound and provide the coirect environment íor 
wound healing. Some also help by absorbing exudate. 
Superiidal vvounds usually only requứe a low-adherent 
dressing. Traditíonal dry dressings su ch as cotton wooI, 
gauze, and lint are not used for partial or full thickness 
ca vi ty vvounds since they shed hbres, adhere to the wound, 
and cause vvound dehydration. Hydrogels, hydrocolloids, 
polysaccharides, cadexomer-iodine, alginates, and foam 
dressings are all eữective ca vi ty wound preparations. 
Hyaluronic add is incorporated into some dressings to 
promote wound healing.

Activated charcoal is very effective at redudng offensive 
odours hom malodorous wounds, as are sugar (sucrose) 
pastes. Sucrose may exert its antibaaeríal effea by 
competing for vvater present in the cells of baaeria. 
Metronidazole is active against anaerobic bacteria that are 
assodated with the pungent smell and is used topicaily for 
deodorísing malodorous tumours. Metronidazole Is not 
generally used on vvounds because of the risk of indudng 
resútance but ít is sometimes used to deodorise malodorous 
venous leg ulcers or decubitus ulcers.

In addition to the use o( wound preparations, there may 
be other measures that aid healing of spedtìc vvounds or 
uỉcers. Some vvounds may require skìn graíting. Skìn 
substitutes. and grovvth íaaors, such as becaplermin, 
molgramostim, traỉermin, and urogastrone, are being used 
or developed for non-healing ulcers and vvounds. 
Autologous blood-derived platelet gels containing grovvth 
lactors are available to aid and accelerate vvound healỉng. 
Topical phenytoin has produced some encouraging results 
in promoting the healing of various types of ulcers. 
Measures that aỉd the retum of Ouid hom the leg, such as 
ílexing the ankles, elevation, and use oí compression 
bandages are benehdal in venous ulcers. There is 
insuffident evídence to recommend one type of dressing 
in prelerence to another, induding the use oỉ hydrocolloid 
dressings instead of simple low adherent dressings. The 
bioỉlavonoids. given orally, may improve venous insuffi- 
dency and thereỉore also aid healing. Systemic drugs that 
improve the supply of oxygen to tissues, for example 
pentoxilylline, may be useful in ischaemic and venous 
ulcers. Topical and systemic ketanserin has been 
investigated ỉn a few patients and may be benehdal in 
vvounds and ulcers where there is impahed blood flow. 
Hypeibaric oxygen therapy has been tried in a range of 
chronic vvounds; it might be useỉuỉ ìn redudng amputation 
ỉn patients with chronic diabetic foot ulcers. Vascular 
surgery may be necessary in the management oí some 
ulcers caused by ischaemía or chronic venous insuíhdency. 
In decubitus ulcers. relief oỉ pressure is the most 
important measure in management. Support surỉaces and 
the use of varíous Products containing silỉcone may help 
protect íragile tlssue. The management oỉ bum s and 
Chemical bum s is described on p. 1683.1.
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Abrạsive Agents
'Abrasivos; A6pa3HBHbie Bemecrea; LLLnn4>OBa/ibHbie Cpeac ■- 
ea.- ......... ■'■ ■■ ■ •

Aluminium Oxide
Aliuminio oksidas; Ạlúmiihíoksidi; Aluminn Oxidumí Alurr - 
nio, óxido dế; Ạluminiúmòxid; Alumímum-oxid; Aluminut V 
Oxide; Glinu tierỉek; ẤniOMMHMS ÒkCMfl.
AIA=102.0 
CÀS— Ỉ344-2&-Ỉ.
ATC —  D1QAX04.
ATC Vet —  QD10AX04. 
u m — LMI2606933.

Pharmacopoeias. In USNF.
Eur. (see p. vi!) includes the hydrated form (see Aluminiu n 
Hydroxide, p. 1817.2).
USNF 31: (Aluminum Oxide). Ít contains not less than 
47.0% and not more than 60.0% of AljOj. A whúe or 
almost vvhite, amorphous powder. Practically insoluble 1 n 
vvater; very slightly soluble in dilute mineral adds and 1 n 
Solutions of alkali hydroxides. Store in airúght containers. t 
a temperature not exceeding 30 degrees.

Pumice
Lapis Pumicis; Piedra pómez; Pierre Ponce Granulée; Pume> 
Pumex Granulatus; Pumice Stone; rieM3a.
G4S —  Ỉ332-09-&

Pharmacopoeias. In us.
USP 36: (Pumice). Pumice is a substance of volcanic origiu 
consisting chiefly oỉ complex silicates of aluminiurr. 
potassium, and sodium. Odourless, very light hard, rough, 
porous greyish masses or gritty, greyish powder. It is stabl • 
in air. Pxactícally insoluble in vvater and not attacked b • 
adds. Three grades of povvdered pumice are recognised:
• superíine (=pumice ílour)—not Iess than 97% passe i 

through a No. 200 [US] sieve
• fine—not less than 95% passes through a No. 150 sievi 

and not more than 75% through a No. 200 sieve
• coarse—not less than 95% passes through a No. 60 sievi 

and not mote than 5% through a No. 200 sieve

PrọẠVẹ
Abrasive agents such as hised synthetic aluminium oáde O) 
povvdered pumice have been used either as adjuncts in the 
ữeatment of acne (despite doubts about their value—see 
p. 1682.2) or for the removal of hard sldn. Pumice has alsc 
been used as a dental abrasive and as a Hltering medium. 
Other agents used as abrasives Nor acne include 
polyethylene granules.

Preparations
Proprietory Preparations (details are given in Voiume B)

Single-ingredient Preparations. Arg.: Abralux: Ionax Scrub; Pur- 
adin Exíoliante; AustraL: BTasivolt; Braz.: Ionax Scnib; Chữe. 
Ionax Scrub; Podexine Exỉoliante; Scrub-Atlas; Fr.: Brasivol; 
Irt: Brasivolt; Malaysia: lonax Scrub; Mac.: Betagranulos; 
Ionax Scrub; Phũipp.: Ionax Scrub; S_A/r.: Brasivolt; Singa
pore. Ionax Scrub; UK: Brasivol; USA: Braỉivol; Ionax Scrub; 
Vmez.: Betagranulos; Ionax Scrub.

MutHngredient Praparotions. Arg.: Scrub-Atlas; Betg.: Stomadd; 
Chile. Podexine Durezas y Callosidades; Hung.: Gastradd; 
ĩndon.: Aludonna; ìtaL: Clarilex Scrub; Mac.: Deimobras; s. 
Afr.: Pedimed+; Switz.: Clinidenn; Ukr.: Altadd (AnTamuOt; 
USA: Pemox; ZanỉeL’ Vener.: Exíoliderm.

Homoeopalhic Pi eporalions. Canad.: Comp-Drops 3 Bowel Sup- 
portt: Ecxema; Headache Ịr Migraine; Homeo-Fonn co t; 
Homeo-Form MIf; Reneelỷ; Ger.: Curare comp; Gastriselea N; 
InSíer N; Lovve-Komplex Nr 6; Neth.: Colintêst-Gastreu R37; 
Enulite; Gynaelite; Switz.: Gastronol; Regenaplex Nr 38b.

Acitretin (BAN. USAN, HNNI 
Aciữetina; Adtretìnas; Acitrétíne; Adtretínum; Asitretiini; 
Asihetln; Etretia' Eừetìna; Ro-10-1670; Ro-10-1670/000; 
AqMTpeTMH.
(a//-fran5)-9-(4-Methaxy-2,3,6-trimethylphenyl)-3,7-dimethyl- 
2,4,63-nonatetraenoic acid; (2E,4f,6E,8£)-9-(4-Methoxy-23,6- 
trìmethylphenyl)-3,7-dimethylnona-2,4,6,8-tetraenoic acid. 
CnH»(V326.4  
CAS — 55079-83-9.
ATC —  D0S8B02.

http://www.cdc.gov/STD/treitmem/2010/STD-Treatment-2010-RR5912.pdf
http://www.cdc.gov/STD/treitmem/2010/STD-Treatment-2010-RR5912.pdf
http://www.bid.oig.uk/
http://www.epuap.org/gu%e1%bb%89delines/engU$h_nutritionaL
http://www.epuap.org/gu%e1%bb%89de%e1%bb%89ines/F%e1%bb%89na%e1%bb%89_Qui
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ATC Vet —  QD05BBQ1 
UNII —  LCH760E9T7: '

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Adttetin). A yellow or greenish-yeIlow, 
aystalline powder. It shovvs polymorphism. Practically 
insoluble in waten slighdy soluble in alcohol and in 
acetone; very slightly soluble in cydohexane; sparingỉy 
soluble in tetrahydroluran. It is senãtíve to air, heat, and 
light, espedally in solution. Store at 2 degrees to 8 degrees in 
airtight containers. Protect from light. It is recommended 
that the contents of an opened Container be used as soon as 
possible and any unused part be proteded by an atmosphere 
oỉ inert gas.
USP 36: (Adưeõn). A yellow or greenish, crystalline 
powder. Practically insoluble in waten slightly soluble in 
acetone and in alcohob very slightly soluble in cydohexane; 
sparingly soluble in tenahydrohưan. Store in airtight 
containers at 20 degrees to 23 degrees, excursions permitted 
between 15 degrees and 30 degrees. Protect ừom light.

Uses and Administration
Adưetìn is a retìnoid and is a metabolite of etretinate 
(p. 1703.3). It is used orally in the ơeatment of severe 
psoriasis resistant-to other forms of therapy, palmo-plantar 
pustular psoriasis, severe congenital ichthyosis and Darieris 
dlsease (keratosis tollicularis), and in severe lỉchen planus.

In the UK; adtretin is given in an initial daily dose of 23 
or 30 mg with food for 2 to 4 weeks; in the USA (vvhere it is 
licensed only for use in psoriasls) initial doses up to 50 mg 
daily are peraũtted. The daily dosage is adjusted thereafter 
according to clinical response and adverse eữects; optknal 
results are usually obtained with 25 to 50 mg given daily for 
a hirther 6 to 8 vveẹks but some patients tnay require up to 
75 mg daily. For thetreatment of Darier's disease a starting 
dose of lOmg may be appropriate, adjusted thereaíter 
according to response. In Darieris disease and congenital 
ichthyosis treatment may be required for more than 3 
months but a daily dosage of 50 mg should not be exceeded. 
In the UK, lỉcensed product iníormatìon recommends that 
conónuous treatment should not last longer than 6 months 
for any Indication because of limited dinical data. Forlichen 
planus, doses are similar to those used in the UK (see 
ãbove).

For doses in children, see below.

Administration in children. Adưetin is not generally con- 
sidered suitable for use in children. However, revievps1-2 of 
its use in children with severe inherited disorders of kera- 
tinisation reported that adưetin was an eííective and saíe 
ơeatment provided that the minimal eổective dose was 
used and that adverse elỉects were careíuily monitored. 
UK licensed product inlormaúon contra-indicates adưetin 
use in children unless the beneỉits signihcantly outvveigh 
the risks, particularly premature epiphyseal dosure and 
other skeletal effects assodated with reónoids. However, iỉ 
deemed necessary an oral dose oí 500 micrograms/kg once 
daily (occasionally up to 1 mg/kg daily ỉor limited periods) 
has been suggested. but the maximum daily dose should 
not exceed 35 mg. The BNFC suggests that these doses 
may be used under expert supervision for children aged I 
month to 12 years ỉor the ưeatment of severe extensive 
psoriasis resistant to other forms of therapy, palmo-plantar 
pustular psoriasis, severe congenital ichthyosis, and Dar- 
ieris disease. The adult dose (see above) iỉ considered sui- 
table for children from 12 years of age. The BNFC also 
indudes a dose of 500 micrograms/kg daily (occasỉonally 
up to 1 mg/kg daily) for the management of harlequin 
ichthyosis in neonates.

1. Lacour M. tí ai. An appraisal of adtretin therapy ỉn chỉldren with 
inherited dỉsorders oí keralinỉzation. 8r J Dermatai 1996; 134: 1023-9.

2. Zhang X-B. tí ai. Clinical investigation of acitreũn in chiidren vvith 
scvcre inheriied keratinỉzation dỉsorders in China. J Dermatoiog Treat 
2008; 19: 221-8.

Eys dỉsorders. A case report indicated that adưetin, given 
for psoriasis at an initial dose of 30 mg daily for one 
month and then reduced to 20 mg daily, improved comeal 
opadtíes in a paáent with chronic tuberculosis-related 
interstitial keratitis.1

1. Labetoulle M, tí aL Rapỉd ỉmprovemcnt of dironic ỉnterstỉtỉaỉ keradtỉs 
with adtretỉn. Br J Opkthaỉmoi 2002; 86: 1445-6.

MaBgnant neoplosms. Adtretin may be usehil ỉn prevent- 
ing the development oỉ skin neoplasms in hỉgh-tỉsk indivi- 
duals, such as solỉd organ transplant redpients.1’2 How- 
ever, Iong-term therapy is needed to maintain the eSect 
and adverse eổects can limit its use2 (see also Malignant 
Neoplasms under Isotretinoin, p. 1707.1). Gradual dose 
escalatíon may help to minimi.se mucocutaneous eHects, 
and one proposed schedule for oral adơetin starts with 
lOmg on altẽmate days for 2 vveeks, 10 mg daily for the 
next 2 weeks, then 20 mg daily for a month; the dose iỉ 
then adjusted as tolerated. Maintenance regimens of

25mg daily, or altemating daily doses of lOmg and 20mg, 
have been used.3

1. Chen & tí aL Oraỉ retínoỉds for the prevenúon oỉ sldn cancers in solỉd 
organ transplant redptentr a systematỉc revỉew oi randomỉxed 
comxoHed ũiais. Br J Dermmoi 2005; 152: 518-23.

2. Kovach BT. ứ aL Systemỉc strategles for chemopreventỉon oỉ skin 
eancers in transplant rcdpỉcnts. ơ itt Trampỉam  2005; 19:726-34.

3. Otley cc đ  ai. Chemoprevenũon QỈ nonmelanoma sldn cancer with 
systemỉc retỉnoỉds: practỉcaỉ dosỉng and managemem of ađverse eữects. 
Dermatot Surg 2006; 32: 562-6.

sldn dỉsorders. Atítretin is used alone or with PUVA (a 
psoralen with UVA ừradiatìon, see p. 1712.1) or UVB in 
psoriasis1'5 (p. 1688.1). Studies have shovra that use with 
PUVA or UVB light may increase eí&cacy and aỉlow a 
reduction in the exposure to radiation required. It is also 
used in keradnisation disorders such as sẹvere ỉorms oỉ 
ichthyosis1'5-* (p. 1685.1) and Dariei^s dỉsease (keratosis 
loUicularis)1,5-’ (p. 1683.2). BeneSt has been reported in 
various other skin disorders induding lichen planus 
(p. 1685.2), lichen sderosus (p. 1685.2), and cutaneous 
lũpus erythematosus (p. 1613.3).*•’

1. Berbis p. Adtretín. A m  Dermatol Venavol 2001; Ỉ2 8 :737-45.
2. Lebwohỉ M,t ta l. Consensus coníeience: adtretin ỉn combinatíon wỉth 

UVB or PUVA ín the tream«ntofpsodasi$. J  Am AtìadDmmtia/2001; 49: 
544-53.

3. Lee cs, Koo J. A review of adtretin, a systemic reúnoid íor the treatment 
of psoríasỉs. Bxpert Opin Pharmaaiher 2005; 6: 1725-34.

4. British Assodatỉon of Oermatoỉogỉsts. Psorỉasỉs -  generaỉ managemenỉ. 
Available ac http://wwwhad.org.uk/sỉtt/769/De&uỉLa$px (accessed
25/05/10»

5. Ormerod AD. tí ai. BAD Oỉnỉcaỉ Sundards UoiL Britỉsh Assodaúon oí 
Deimatữlogists guideỉỉnes on the efficacy and use oí atítretin ỉn 
dermatology. S rJ  Dermatol 2010; 162:952-63. Also avaũable ac http:// 
www.bad.org.uk/Porcab/JBad/Guídeỉỉnes/Clỉnỉcal%20Guidelỉnes/Ad- 
tretin%20GuideUnes%202010.pdỉ (accessed 25/05/10)

6. Bruckner-Tudeĩman L tí đi. Adtreún in the symptomatíc therapy íor 
ỉevere recesdve X-linked ichthyosis. Arek Dermatol 1988; 124: 529-32.

7. Steỉjlen PM. tí ai. Ađtretin in the treatment oỉ ỉameỉlar ichthyosis. Br J 
Dermaíai 1994; 130: 211-14.

8. Katuganipola RP, Pỉnỉay AỴ. Oral rettnoid therapy ĩor dỉsorden of 
keratỉnỉxation: sỉngỉe^ceìtre retrospectìve 25 years' expexience on 23 
patỉents. Br J Dermatol 2006; 154: 267-76

9. van Dooren-Greebe RJ, tí  ai. Adtretin numothenpy in Darie^s dsease. 
Br J Dermatai 1989; U I :  375-9.

Adverse Effeds and Precautions
As for Isotretinoin. p. 1707.2 and p. 1709.2.

Adưetin has a relatively short haU-IUe, but etretinate. 
vvhich has a very prolonged halỉ-Uíe, hctí been deteaed in 
the plasma oỉ some patíents receiving adtretin. Recom- 
mendaúons vary slightly in dưíerent countries but 
pregnancy should be avoided for at least 2 to 3 years aỉter 
treatment has been withdrawn (see also Pregnancy, below) 
and patients should not donate blood for at least 1 to 3 years 
after stopping therapy. Female padents should avoid alcohol 
during ưeatment with ađtretin and for 2 months aíter 
stopping treatment (see under Interactions, below).

Breast feecBng. Adơetin was distributed into the breast 
milk of a woman ữeated with oral adtteón for psoriasis. 
Although the estimated amount oỉ adtretin that would be 
consumed by a breast-fed inỉant was only 1.5% of the 
matemal dose, the authors conãdered that the toxic 
potential of adơetin to the iníant jusófied its avoidance. 
In this case, the inỉant was not breast-ỉed during adtretin 
therapy.1 Licensed produa inlormadon also recommends 
that breast-íeeding women should not be given adtretin. 
The American Academy of Pediatrics, hovvever. has tound 
no mention of dinical eữect on the iníant, and conãdeis 
the matemal use of adttetin to be usually compatíble with 
breast íeeding.2

1. Rollman 0. Pthỉ-Uindỉn L Adtretỉn excretỉon into human breast milk. 
Aơa Derm Venereoi (Stockh) 1990; 70: 487-90.

2. American Academy oỉ Pedỉatrics. The transỉer of drugs and other 
Chemicals imo human milk. Pediaữia 2001; 108: 776-89. [Retired May 
20101 Correction. ibid.; 1029. Also avaiỉabỉe at: http://aappolỉcy. 
aappublkations.Org/cgi/comem/full/pcdiania%3bl08/3/776 (accessed 
27/09/07)

Capillary lealc syndrome. There are rare reports of capíi- 
lary leak syndrome assodated with adưetin. In one case, 
generalised oedema and weight gain, haemoưhagic 
lesions, and evidence of rhabdomyolysis were seen.1 In 
another, tbere was oedema and weight gain, dyspnoea, 
pulmonary infiltrates. pleural eỉhision, hypotension, and 
oliguria.2 These reactions may be related to the retinoic 
add syndrome that can occur vvith tretỉnoin (see 
p. 1726.2). Generalised oedema has also be en reported 
with etretinate (p. 1704.1).

1. Estivil JU tt  aL Capillary leak syndrome induced by adtrctin. Br J 
DrrmMol 2004; 150: 150-i

2. V osL & aai Adtrctín inđuca capillaiỴ leak syndrome in a patỉem wtth 
pustular psoriasis. J  Am A ad Dtmutol 2007; 56: 339—42.

Effects on the blood. For reports oỉ adverse eữects on the 
blood by oral retinoids, induding agranulocytosis asso- 
dated with adtretin, see under Isotretinoin, p. 1707.3.

Effects on the eyes. For reíerence to maculopathy occur- 
ring during therapy with atítretin, and the ocular eữects

oí benign intracranial hypertension caused by retinoids. 
see under Isotretínoin, p. 1707.3.

Effeds on the musculoskeletal System. For reỉerence to 
myopathy occurring during therapy with ãdtretin, and a 
discussion of hyperostosis and caldnosis that can occur 
with oral retinoid therapy, see under Isotretinoín, 
p. 1708.2.

Effeds on the slđn. For mention oí the exaceibation of 
erythrodetma by adtretin, see under Isotretinoin, 
p. 1709.1.

Porphyria. The Drug Oatabase for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Poiphyria Cenưe Sweden, dassihes adtretin as possi- 
bly porphyrinogenic it should be used only when no safer 
altemative is available and precautions should be consid- 
ered in vuỉnerable patients.1

I. The Drug Daubase ỉòr Acute Porphyria. Avaỉỉabỉe at; http://www. 
drugs-porphyria.org (accessed 24/10/11)

Pregnancy. The risks oi spontaneous abordon and malỉor- 
mations similar to those assodated with isotretỉnoin 
(p. 1709.3) are high when adtretin or etretihate are given 
during pregnancy, particularly the fiist oimester.1-2 
Although the risks might be lòwer after stopping tteat- 
ment, maUormations have stilỉ be en reported in iníants 
and aborted íetuses conceived m thin 2 years oỉ stopping 
adtretin1-3 and up to 45 months aỉter ỉtopping etretlnâte.' 
In the UK Ucensed product iníonnation ĩor adtredn 
recommends that pregnancy shonld be avoided during 
and for at least 2 ỹears (3 years is recommended tn the 
USA) after withdrawal of therapy because etretinate, 
which has a much longer halỉ-liỉe than adttedn, has been 
detected in the plasma of some patíents given adtretin. It 
has been pointed out that plasma-etrethiate concentra- 
tíons are a poor indicatíon of total body Stores; a study* 
has indicated that there may be substantial concentratìons 
of etretinate in the ỉatty dssues of women who have 
received adtretín.

For inỉormation on contraceptive choice in women 
taking oral retinoids, see under Isõtretinoin, p. 1709.3.

1. Gáger J-M, tt tti Teratogenic lỉslc with etretbute ind  tdDctỉn 
Deatment. D tm uulotr 1994; 189; 109-16.

2. Bubero p. ít at. AdDetin embryopathy: a a s e  rcporL Birth Dtfcđs Rb  A 
Om Moi Ttraul 2004; 70: 831-3.

ỉ.  Maradit H. CágCT J-M. Potential rúk at binh deteas after tdtretln 
dỉsconúnuaũon. Dermatatogy 1999; 198: 3—4.

4. stuikenboom MCIM. tt ai. Inibility to detea pUsna etretliute ạnd 
adtm in is a poor predlctor ol the absence ol thesc tentogens in đssue 
alter stopping adtretin treatmenL Br J Clát Phamueaì 1994; 38:229-35.

Ịnt&vờịons
As for Isotretinoin, p. 1710.1.

Etretinate has been detected in .the plasma of some 
patients receiving adtretín and àdtretin is also a metabolỉte 
oỉ etretinate; thereỉore interactions assodated with etreti- 
nate (see p. 1704.1) may also apply to adtretin. Taking 
adtretín with alcohol has been assodated with etretinate 
formation.

For discussion of the potential interactions oỉ retinoids 
with hormonal conưaceptives, and the eỉfea this might 
have on contraceptive choice during retinoid neatment see 
p. 2243.3.

AkohoL The consumption of alcohol has been assodated 
with the tormatìon of eơetinate in patients taking adtre- 
tin.1-2 One study2 tound a ưend suggesting that a higher 
alcohol intake was assodated vvith a higher risk oỉ etreti- 
nate tormation and higher eơetinate concentrations. How- 
ever, the presence of alcohol is not essential for this trans- 
ĩormation to take place and etretinate has also been 
deteaed in a patient taking adtretìn who did not drink 
alcohol.3 Consequently, licensed product iníormation 
wams that alcohol must not be consumed by íemale 
patients during adnetin therapy and for 2 months aíter 
stopping, to avoid the lormation of etretỉnate and asso- 
dated prolonged risks of teratogenidty (see Piegnancy, 
above).

1. Larsen FG, tí ai. Convenỉon of adtretỉn to etrednate in psorỉadc patíems 
Ỉỉ ỉnũuenced by ethanoL J Invat Dermatoỉ 1993; 100: 623-7.

2. Larsen PG, tí ai. Adtretỉn ỉs conrerted to eưednate onỉy đurỉng 
CDDComitam aỉcoỉiol intake. B rJ Dermatoi 2000; 143:1164-9.

3. Maỉer H. HOnỉgsmann H. ConcentratioQ oỉ etretinate In pỉasma and 
subcutaneous b t  ãỉter ỉong-term adtretỉn. Lanat 1996; 348; 1107.

Pharmacokinẹtics
Aàtredn is absorbed bom the gastrointestinal tract and peak 
plásma concentrations occur 1 to 5 hours after oral doses. 
Bioavailability after a single dose is about 60 to 70%, but 
this can vary considerablỹ; bioavaiỉability may be maeased 
by dosage with food. Adtretin is highly bound to plasma 
proteins. It ỉs metabolised to 13-õr-adtretin. Eưetúiate 
(p. 1703.3) has also been detected in the plasma of some 
patients aíter doses oí adtretin. The elimination haU-life of 
adơetin is about 2 days but account should always be taken

The Symbol t  denotes a preparation no longer actively marketed

http://wwwhad.org.uk/s%e1%bb%89tt/769/De&u%e1%bb%89La$px
http://www.bad.org.uk/Porcab/JBad/Gu%c3%adde%e1%bb%89%e1%bb%89nes/Cl%e1%bb%89n%e1%bb%89cal%20Guidel%e1%bb%89nes/Ad-tretin%20GuideUnes%202010.pd%e1%bb%89
http://www.bad.org.uk/Porcab/JBad/Gu%c3%adde%e1%bb%89%e1%bb%89nes/Cl%e1%bb%89n%e1%bb%89cal%20Guidel%e1%bb%89nes/Ad-tretin%20GuideUnes%202010.pd%e1%bb%89
http://aappol%e1%bb%89cy
http://www
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oỉ the fact that the halỉ-lỉfe of etretinate is much longer, 
being about 120 days. Adtretin is excreted as metabolites in 
bile and urịne. and is distributed into breast milk.
General reíerences.

1. Laxsen FG, tí aL Pharmacoldnetics and therapeutỉc eơỉcacy of retínoỉds 
In ddn đbeases. Qin Pharmamkinet 1992; 23: 42-61.

2. Larsen PG. Pharmacokinetics 0ỉ  etretỉitate and adtretìn with spedai 
reỉerence to treatment of psoriasỉs. Ađa Dam Venatoỉ (Stockỉt) 1994; 190
(5Uppl): 1-33.

3. Wlẻgand uw. Chou RC Pharmacokinetícs of adưetỉn and etretỉnaie. J 
Am Acaắ Dcrmatol 1998; 39 (suppỉ); S25-S33.

Renai impairment. The phamnacokinetics of ađơetin are 
reporteđ to be altered in patients with chronic renal íailure 
but neither adơetin nor its 13-cứ metabolite are removed 
by haemodỉalysis.'

1. Smck AE. tí ai. Pharmacokỉnetỉcs of adưetin and its 13-ds raetabolite in 
patỉents on haemodỉaỉysts. B rJ ơ in  Pharmaaỉ 1989; 27: 301-4.

Preparations
Propõetary Preporotions (details are given in Volume B)

Single-ingredient Preparations. Arg.: Neotigason; Austral.: 
Neotigason; Austria: Neotigasnn; Belg.: Neotigason; Braz.: 
Neotigason; Canad.: Soriatane; Chile: Ncotigason; China: Fang 
Xi (2fíj); Neotigason (Sí Cz.: Neotigason; Denm.:
Neotigason; Fin.: Neotigason; Fr.: Soriatane; Ger.: Neotigason; 
Gr.: Neotigason; Hững Kong: Neotigason; Hung.: Neotigason; 
India: Aceret; Acetec Adtrin; /ri: Neotigason; Israel. 
Neotigason; ItaL: Neotigason; Malaysũr. Neotigason; Mex.: 
Neoógason; Neth.: Keraderm; Neotigason; Regioderm; Nonu.: 
Neotigason; NZ: Neotigason; Novatretin; PhiUpp.: Neotlgason; 
PoL: Neotígason; PorL: Neorigason; Rus.: Neotigason
(He0THra30H); S.Afr.: Neorigason; Singapore-. Neotigason; Spain: 
Neorigason; SwecL: Neotigason; Switz.: Adcutan; Neotigason; 
Thai.: Neotìgason; Turk.: Neotígason; UK: Neorigason; USA: 
Sorìatane; Venez.: Neotigason.

Pharmocopoeid Preporation*
BP 2014: Adtretin Capsules;
USP 36: Adtretỉn Capsules.

Adapalene IBAN, USAN, IINNI
'Adapaleeni; Adapalen; Adapalène; Adapaleno; Adapalenum; 
CD-271; AflananeH:
6-[3-(l-Adãmantyl)-4-methoxyphenyl]-2-naphthoic acid.
CasHjA=4125-
G4S—  106685-40-9.
ATC —  D10AD03. -..■■■
ATC Vet —  QD10AD03.
UNII —  1L4806J2QF.

Pharmacopoeios. In Eur. (see p. vu) and us.
Ph. Eur. 8: (Adapalene). A white or aỉmost white povvder. 
Practically insoluble in water and in alcohoh sparingly 
soluble in tetrahydroíuran.
USP 36: (Adapalene). A white or almost vvhite powder. 
Practically insoluble in waten sparingly soluble in alcohol; 
soluble in tetrahydrohiran. Store in airtight containers. 
Protect hom light.

Uses and Administration
Adapalene is a naphthoic add derivative and retinoid 
analogue with actions sứnilar to those oỉ ưetinoin 
(p. 1725.2). Adapalene is used Ũ1 topical treatment of mild 
tô moderate aaĩe (p. 1682.2) wherẽ comedones. papules, 
and pustules predominate.

Adapalene is usually applỉed once daily at night as a 
0 1% sõlution, cream, õr gẽi to skin that has been deansed 
and dried; a 0.3% gel is also available. Some patíentỉ may 
require less hequent applications. Other topical prepara- 
tions that may cause irritatíon should not be used 
concurrendy. H treatment with topical antibacterialỉ or 
benzoyl peroxide ũ  required, these should be applied in the 
moming and adapalene applied at night. However, a 
íormulatìon combining adapalene with benzoyl peroxide, 
allovvdng simultaneous application, is avaỉlable ỉn some 
oounthes.

There may be apparent exacerbations oỉ the acne during 
early treatment and a consistent therapeutic response may 
not be evident for at least 8 weeks. Hovvever, ư there is no 
response aíter 12 weeks, therapy should be reassessed.

For use in young children. see below.
Reíerences.

1. Brogden RN, Goa KL. Adapalene: a review oỉ iis pharmacologicaỉ 
properties and dinỉcaỉ potendai in the management of mild to moderate 
âcnê. Drup 1997; 93: 511-19.

2. Waugh ỉ , tíaL  Adapaỉene: a review of its use in the treaunent oí acne 
vulgàiis. Drugs 2004; 64: 1465-78.

3. Pariser D M . tí aỉ. Adapaỉene Study Group. The efficacy and saỉety of 
adapalene geỉ 0.3% in the treaunent oí acne vuỉgarỉs: a randomữed, 
raultỉcenter, investígator-blinded. controlỉed comparỉson study venus 
adapalene gel 0.1% and vehide. C utisl005; 76: 145-51.

4. Thỉhoutot D, eí đi. Adapalene Study Group. Adapalene geì 0.3% for the 
treatment of acne vuỉgaris: a multtcenter, randomỉzed. double-blind. 
controiỉed. phase m  txlaỉ. J Am Acaấ Damatoỉ 2006; 54: 242-50.

5. Thíboutot DM. đ  ai. Adapaỉene geL 0.1%, as maỉnteĐance thenpy for 
aaie vu lp rỉs a randomỉxed. amtroHed, ỉnvestỉgator*blỉnd íollow-up oỉ 
a recent combinatỉon study. Anh Dermoíol 2006; 142: 597-602.

6. Goũnick HP. tí oi. Adapalene-BPO Study Group. Adapalene-benxoyỉ 
peroxỉde, a unỉque fixed-dose combỉnatíon topicãỉ gel ỉor the treatroent 
ôỉ acne vulgaris a transatlantỉc randomỉxed, doubỉe-blind. controlỉed 
study in 1670patíents. Br J Domatoi 2009; 161: 1180-9.

Administration in children. Although not licensed for 
young children in the UK the BNFC indudes adapalene 
0.1% aeam and gel. applied thinly once daily at night, ỉor 
neonatal and iníantile acne.

Adverse Effects and Precautions
As for Tretinoin, p. 1726.1 and p. 1726.3.

Porphyria. The Drug Patabase for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Cenưe Sweden, classiíĩes adapalene as prob- 
ably not porphyrinogenic it may be used as a drug of first 
choice and no precautions are needed.1

1. The Drug Database íor Acute Porphyria. Available au http://www. 
drugs-porphyria.org (accessed 24/10/1 ])

Pregnancy. Anophthalmia and agenesis of the optic chias- 
ma were found in a íetus aíter termination of pregnanq/ 
in a woman who had applied adapalene 0.1% topically 
hom the month beíore pregnancy until 13 weeks of gesta- 
tíon.1

1. Autret E  tí ai Anophthalmia and agenesỉs oỉ optỉc chìasma assodated 
vvìth adapalene geỉ in early Ị^egnancy. Laneet 1997; 350: 339.

Preparations
Proprietary Preparations (details are given in Volume B)
Singkdngredient Prepqrotioru. Arg.: Aaúdazil; Adapne; DiBerin; 
Doniq; KM Gel: Panalene; Sinac; Austrcứ.: Differin; Austria: 
Diherin; Belg.: Diherin; Bros.: Adacne; Adapel; Dalap; Deriva; 
Diữerin; Canad.: Diherin: Otile: Adamed; Adiamil; Daplent; 
Diherin; Flamin Nyskin: Zudenina; China: Dưíerin (ìẳl€3t); 
Cz.: DUlerine; Denm.: Redap; Fin.: DiHerin; Fr.: Diữerine; Ger.: 
DiSerin; Gr.: Adaíerin; Hong Kong: Adean Diííerin; Tihoriy; 
Hung.: Differin; Indừt: Adene; Adaíerin; Adapen; Adaple; 
Adaret: Adưf; Adlene-AD; Alangel: Alene; Apgel; Deriva; Diha: 
Indon.: Evalen: Irt: Di£ferm; Israel: Adaỉerin; ItaL: DUÍerin: 
Malaysia: Deriva; Diữerin; T3 ADA; Mex.: Adaíerin; Leneda; 
Trableneỷ; Neth.: Dưierin; Norw.: Diữerin; NZ: Dilíerin; Phi- 
ỉipp.: Diỉỉerin; Klenát; PoL: DUlerín; Pơrt.: Diííerin; Rus.: clen- 
át (10ieH3HT); Diỉfeiin (HHỘệepHH); S.Afr.: Ditterin; Singapore. 
DiHerin; Spain: Diữerine; Swed.: Diữerin; Switz.: DUỈerin: 
Thai.: Diữerin; Turk.: DiHerin; Palexil; UK: Diílerin; USA: Dií- 
ỉerin; Venex.: Dưíerin.
Mulli-ingredient Prcporotions. Arg.: Epiduo; Panalene Duo; Aus- 
traL: Epiduo; Beỉg.: Epiduo; Braz.: Adacne Clin; Epiduo; 
Canad.: Tactuo; Denm.: Epiduo; Taauot; Fin.: Epiduo; Fr.: 
Epiduo; Ger.: Epiduo; Gr.: Epiduo; Hong Kong: Epiduo; India: 
Acneiiỉ-AĐ; Adadn; Clindapene; Clinderm-A’ Deriva-C; Derỉ- 
va-CMS; Epilene C; Facedin-A; Feiz; Labopene-C; ItaL: Epiduo; 
Nomr.: Epiduo; NZ: Epiduo; Philipp.: Epiduo: Pol.: Epiduo; 
Port: Epiduo; Rus.: Clenzit-C (fOieH3HT-C); singapore: Epiduo; 
Spain: Epiduo; Tactuoben; Swed.: Epiduo; Switz.: Epiduo; 
ThaL: Epiduo; UK: Epiduo; USA: Epiduo.
Pharmocopoeial Preporations
BP 2014: Adapalenẽ Cream; Adapalene Gel.

Alcloxa IUSAN, rlNNI
ALCÁ; Aldoxum;. Aluminium Chlorhydroxyallantoinate; 
Aluminum Chlorhydroxy Allantoinate; Clorohidroxialantoi- 
nato de aluminio; RC-173; AnbKUOKCa. 
Chlorotetrahydroxy[(2-hydroxy-5-oxo-2-imidazolin-4-yl) 
Lireato]dialuminium.
C,H9Al2ClN40 7=314.6 
CẦS— 1317-25-5.
UNII — Í8B809DQA2. '

Pro/í/e
Aldoxa is an astringent and keratolytic related to allantoin 
(p. 1693.1). It iỉ present in multi-ỉngredient preparations 
intended íor various sldn and gastrointestinal disorders.

Preparatíons
Proprietory Preporotiom (deuilỉ are given in Volume B)
Single ingredient Prepomtíons. Arg.: Babysan Powder.
Muhi-ingredient Preporotioni. Hong Kong: PileUíet; Malaysia: 
Neo-Medrol; Thai: Neo-Medrob UK: Dermidex.

Aldioxa IUSAN, rlNNI
ẤLDA; Aldioxumi.AlumÌnium Dihydroxyallantoinate; Alúmi- 
num Dihydroxy Allantoinatè; Dihidroxialantoinato de 
aluminio; Dihydroxyaluminum Allantoinate; RC-172; 
AnbflMOKca.

Dlhydroxy[(2-hydroxy-5-oxo*2-imidazolln-4-yl)ureato]alu-
minium.
C4H7AIN4O5-2I8.I 
CAS — 5579-81-7.
■UNII’— &T66I3ỊYNK. ■

Pharmacopoeias. In Jpn.

PpoỊile
Aldioxa is an astringent and keratolytic related to allantoin 
(p. 1693.1). It is present in muld-ingredỉent preparations 
intended for various skin and gastrointestinal disorders.

Preparotions
Propristary Prepomlions (details are given in Volume B)
Singẳe-ingredient Preparolions. Chimr. Culmisa Ou Di
Jia (KiẩÍỀ); Xi Jing (SJ1).
Muhi-ingredient Preporarions. Arg.: ZeaSorb; AustraL: ZeaSorbf; 
Canad.: ZeaSorb; China: CP Bright (iE^ẾÈtt); JieAn (ÊS5:); 
Fr.: ZeaSorb; Gr.: Rikospray Silicone: Indon.: ZeaSorb: Irl.: 
ZeaSorb; Israel: Aronal Fone; Ital.: Rikospray: Mex.: Dentsi- 
blen+; Phiiipp.: ZeaSorb; S.Afr.: ZeaSurbf; Singapore. ZeaSorb; 
Thai.: ZeaSorb+; UK: Cetanorm; ZeaSorb.

Alefacept [BAN, USAN, ílNNÌ

Aléfacept Aleíaceptum; BG-9273; BG-9712; LFA3TIP; 
Recombinant Human LFA-3/lgG, Fusion Protein; Ane- 
ộaqenT.
A dimer of 1-92 antigen LFA-3 (human) fusion protein with 
human immunoglobulin GI (hinge-CH2-Cn3 y l-Chain).
CAS — 222535-22-0.
ATC —  L04AA15.
ATC Vet —  QL04AAỈ5.
UNII —  EUGV90Ũ6C

Uses and Administatìon
Aleỉacept is a recombinant human íusion protein that binds 
to 032 on memory T-lymphocytes, preventing their 
activation and redudng theữ number. It is used in the 
management of moderate to severe chronic plaque psoriasis 
(p. 1688.1) and is gi ven in a dose of 15 mg once vveekly by 
intramuscular injection, for 12 weeks. A second 12-week 
course may be gi ven if necessary, starting not less than 12 
vveeks aher the completion of the íirst.
General references.

1. ElHs CN. Krueger GG. Treaunent of chronic pỉaque psoriasís by seỉectỉve 
targetíng oỉ memory eữector T lymphocyteỉ. N Engl J  Med 2001; 34Ỉ: 
248-55.

2. Krueger GG, tí ai. A randomixed, double-blữad, placebo-conưolỉed 
pha se 03 study evaluating eíhcacy and tolerabỉUty oí 2 couises oỉ 
aỉeỉacept in patients with chronic plaque psoriasis. J Am Acad Damatoỉ 
2002; 47: 821-33.

3. Krueger GG, Eỉỉis CN. Aỉeỉacept therapy produces remisáon for patients 
with chronic plaque psoriasis. Br J Damatoi 2003; 148: 784-8.

4. Lebwohl M. et ai. An imemational randomiied. doubỉe-bUnd, placebo- 
cortữolỉed pha se 3 tĩial of intramuscular aỉHacept in patients with 
dironỉc plaque psoriasiỉ. Anh Damaioi 2003; 139: 7Ỉ9-27.

5. Korman Hỉ, Mouỉ DK. Aỉeíacept íor tbe treatment oí psoriasỉs: a review 
of the cunem ỉỉterature and praaícai suggestions for everyday clinical 
use. Semin CuUm Med Sury 2005; 24: 10-18.

6. Ortonne J? ,tía l.A iì open-labeỉ study of aỉeỉacept plus ultravỉolet B light 
as combinatìon therapy for chronic plaque psoriasỉs. J Eur Acad Damatol 
Vataeol 2005; 19: 556-63.

7. Mease PJ. tí aL Aieíacept in Psoriatỉc Arthritis Study Group. Aỉeỉacept in 
combinatỉon with methoưexate ỉor the treatment of psoríatíc arthritis: 
results of a nndomixed, double-blind, pỉacebo-conưoỉled study. Arthrửà 
Rheum 2006; 54: 1638-45.

8. Strober BE, Menon K. Aỉeỉacept ỉor the ireatment of psoriasis and other 
dennatologic dỉseases. ữermatoỉ Tha 2007; 20: 270-6.

9. Landelỉs L tí ai. Eữicacy ouỉcomes in patients using aleỉacept in the 
AWARE Ãudy. J Cutan Mcd Surg 2009; 13 (sưppl 3): S122-S130.

10. Dunn LK. Feỉdman 5R. Aleíacept aeaunem íor chronic plaque psoriasỉs. 
Skm Therapy Lett 2010; 15: 1-3.

Adverse Eữects and Precautions
Chills are common on inưavenous dosage of aleíacept. 
Other adveise ehects are cough. dizziness, headache, 
injection site pain and inílammatỉon. myalgia, nausea, 
pharyngitis, and pruritus. More serious adverse reactions 
are cardiovascular events (induding coronary artery 
disorder and myocardial iníarction), hypersensitivity 
reactions. lymphopenia, and seiious iníections requiring 
hospitalisation. Cases of hepatotoxiđty induding asympto- 
matic transaminase elevation, fatty inỉiltration oi the liver, 
hepatitis, and acute liver íailure have occurred. Like other 
drugs with immunosuppressant actions, aleíacept may 
increase the risk oí malignandes. partìcularly basal or 
squamous cell cancers of the skin. It ỉhould not be given to 
patients with a history oỉ malignancy.

Aleỉacept should also not be given to patients with pre- 
existing serious iníections, and should be stopped ư these 
develop. Its use should be considered careíully in patients 
with chronic iníectionỉ or a history of recurrent iníection.

Aỉeíacept induces a dose-dependem reduction in 
drculating CD4+ and CD8+ T-lymphocyte counts. It is

All cross-reỉerences reíer to entries in Volume A
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thereíore also conơa-indicated in patients vvith HTV 
inícctíon as the reduction in CD4+ T-lymphocytes could 
accelerate disease progression or increase complications oỉ 
m v  inỉection. CD4+ T-lymphocyte counts shouỉd be 
monitored beíore starting aleíâcept therapy and then every 
2 weeks duríng the 12-week treatment period. Treatment 
should not be started in patients with a CD4+ T-lymphocyte 
count below normal. Doses should be withheld and weekly 
monitoring staned ư the counts íall below 250ceUs/ 
microlitre, and treatment stopped i! the counts remain 
beIow this level for one month.

Therapy should be stopped immediately, and appropriate 
ưeatment given, in patients who have anaphylaxis or 
serìous hypersensitivity; it should not be restarted. 
Reíerences.

1. Goffe B, et ai. An integrated analysis of thirteen crỉaỉỉ summariãng ihe 
long-term safety of aleÉacept ỉn psoríasis patíents who have received up 
10 nine courses of therapy. ơin Ther 2005; 27:1912-21.

Pharmacokinetics
Alefacept has a bioavailability of about 63% after 
intramuscular injection. Aíter an inưavenous dose it has 
an eliminatìon half-liỉe of about 11 to 12 days.
Reíerences.

1. Vaishnaw AK TcnHoor CN. Pharmacokỉnetỉcs. biologic aalvity, and 
tolerabttỉty of aleíacept by ỉntravenous and ỉntramuscular administra- 
rion. J Pkarmacokinet Phamaeodyn 2002; 29: 415-26.

Preparatíons
Proprietary Praparations (details are given in Volume B)
Single-ingredient Preparotíons. Arg.: Amevivet; Canad.: Ame- 
vivet; Israel: Amevive; Switz.: Amevivet; USA: Amevive.

Allantoin IBAN; USANỊ
Alantoin; Alantọịna; AỊantoinas;: Allantoiinì; Allantoĩne; 
Allàntoirium; Gliòxildiureído; Giỳoxyldiureide; S-Ureidohỉ- 
dantoína; KopAuaHUH; AnnaHTOnK " ,
5-Ureidohydantoin; 54Jreidoimỉdazolidine-2,4-dione; ỵ -  
Dioxoifĩiidazolidinr4-ylurea,
C,HsN403=158.ĩ
G4S — 97-59-6.
UNII —  344S277Q0L

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Allantoin). A white or almost white, crystalline 
powder. Slightly soluble in waten very slightly soluble in 
alcohol.
USP 36: (Allantoin). A vvhite crystalline powder. slightly 
soluble in vvater; very slightly soluble in alcohol.

ProẠVe
Allantoin is an astringent and keratolytic. It is present in 
multi-ingredient preparaúons intended for various skin 
disordeis and is also used for its asưingent properties in 
preparations for the treatment of haemorrhoids and other 
anorectal disorders.

Psoriasis. In the USA the FDA dedded that allantoin 
should be removed ừom lotions indicated for psoriasis as 
it was considered to be ineííective.1

1. Anonymous. Nonprcscriptìon drug review gains momentum. W H 0  D ru g  
/«/1991; 5: 62.

Preparations
Proprietory Preporotions (details are gi ven in Volume B) 
Single-ingredient Preparatíons. India: Masse: Pol.: Alantan.
Muki-ingredient Preparalions. Arg.: Abanta: Adermidna A Post 
Solan Alonisan; Atomoderma A-H; Bushi: Contractubex: 
Crema Para Paspadurast; Cremsor N; Cutidermin Emulsion 
Humectantef; Dermaloe; Esmedent con Fluon Euroderm-A; 
Factor AE; Integrum; Lactocrem Bebe; Lodherp Liposomas 
Vitaminado; Masivol; Medic; Mencogrin AP; Mencogrin; Men- 
cogiin; Novolarma; Pastillas Lorbit; Pastillas Medex; Sebosoap; 
Austral.: Alphosylt; Blistex Medicated Lip Ointmentt; FootS- 
mart; Hemocane; Macro Natural Vitamin E Cream; Medi 
Creme; Medi Pulv; Paxyl; SoloSite; Triple Care Cream; Austria: 
Comractubex; Rheumext; Braz.: Conưactubex; Fisioativ; Lac- 
ttex; Vitaderme; CatuuL: Blistex Medicated Lip Ointmentt; 
Polysporin Lip Treatment; Chile: Adolex; Dermaglos; Dienól; 
Neneglosst; Pancrit; Queratopil; Sanoderm; Ureadin 30; Urea- 
din Rx DB; Ureadin Rx PS; Ureadin Rx RD; China: Contractu- 
bex (jJỈSIH£); Zhongxin ( í i ) ;  Cz.: Contractubex; Jox; Panlidt; 
Fr.: Calmobrul; Cicaưyl; Erygỉnet; Hydracuivre; nast Care; Ilast 
Hydra; nast 0'Clean; Ilast Post-Op; Seborheaneh Spừial; Urgo 
Cicatrices; Ger.: Contractubex; Hydro Cordes; Hylo-Vlsion HD 
Plus; Hast Care; lipo Cordes; Gr.: Contractubex; Pisaveril; H'ong 
Kong: Aloxt; Alphatet: Aselanỷ; Contractubex; Egodemì; 
Egopsoryl TA; Pyodontylt; Hung.: Contractubex; India: Acne- 
dẽrma; Acneguârd; Acnestal; Ăloederm-B; Alorex; Alphosyb 
Anaproct' Anomex; Clin-3; Clin-3; clinagel; Contractubex; Dla- 
toot; Dibi; Elure; Hexilak; Mint; New Eye Lotiont; shield; 
Indon.: Atopidair; Medenna; Verile; IrL: Pedamed; Israel: Ato-

piclain Comừey Plus; Proctozorin-N; Rekasitint: Xclair; ItaL: 
Angstrom Viso; Biolasric T5; Centella Complex; Cerosteril; Cue 
Soluzione Otologica; Ginoxil Ecoschiuma; Keraũex; ResvelUe 
Sole; ResveUIe; Sensigel; Sensiquell; Tial-Z; Xeriab Malaysùr. 
Dennaheal DeAkni; Oermaheal Post Laser Cream; Egoderm; 
Egopsoryl TA; Mex.: Antadenn; Contractubex; Dealan; Gloss- 
derm; Hipoglos Cremoso; Hipoglos; Lacơex; Mederma; Sebryl 
Plus: Sebryũ Sebstopp; Ungũento de la Madre; NZ: Egoderm; 
Egopsoryl TA; Medipulv; Phữipp.: Contraaubex; Dermablend 
Colloidal Oatmeal Lotion; Hiruscar; PoL: Alantan-Plus; Alanta- 
vát; Baikaderm; Cepan; Contraaubex; Demilan; Mucosit; Pupi- 
lekf; Septalant; Tointext; Rus.: Contractubex (KoHTparry6eKC); 
Hepanombin (renaTpoMổHH); Jox (ỈỈOKC); S-Afr.: Alphosylt; 
Arola Rosebalmt; Blistex; Clearasil Medicated Fadal Cleansert; 
Singapore: Atopiclair; Egoderm; Egopsoryl TA; Erase; Hiruscar; 
Nu-Derm Tonen Oaenisan; Puriíying Gel; Spcdn: Alphosylỷ; 
Antigrietun; Hepro; Polaramine Crema; Switz.: Alphastria; 
Baume Dalet; Contractubex; Gorgonium; Keli-med; Lyman; 
Optrex compressest; PC 30 V; Sportium; Thai.: Opplin; Turk.: 
Contractubex; UK: Actínaet; Alphosyl HCt; Anodesyn; Atopi- 
dain Vesagex Heeỉbalm; Ukr.: Contractubex (KompaKĩydexc); 
Hepathrombin (renarpoMÕKH); Jox (ãoxc); USA: Alasult Anbe- 
sol Cold Sore Therapy; Atopidain Blistex Lip Balm: Blistex; 
Ddtavac Dm-2; Dr Denni-Heal; Ionax Astringent; Orabase 
Lip; Tanac Dua! Core; Tanac Venez.: Alantamida; Lactrex.

Aloe Vera
Aĩòẽ; Anoa Bepa; An03"flpè¥ÕBMflH0ẽr'—^

-ATC Herb -7-, HA06ẠB5002 (Aloe vera; dry leaf pice); 
HD02WA50Ọ1 (Aloe vẹra: ieáf mudlage). : \  ■
UNII — KIZ4X2EHYX. (AĨoe veraj; mĩỉBìHOX  (Aloe vera leaf); 
S7S0Y8OER (Aloe vera- flowèrị

Profile
Aloe vera gel is a mudlaginous preparation obtained from 
the leaves of Aloe vera (A. barbadensừ). It does not indude 
the sap oỉ Aloe vera, which contains anthraquinones, and 
should not be confused vvith aloes (p. 1816.1).

Aloe vera gel is widely uscd in cosmetìcs and toiletries for 
a reported moisturising and revitalising actíon. Aloe vera oil, 
which is repoited to be made by macerating aloe vera in 
soybean, almond or apricot oils, is also used ỉn cosmetics and 
toileơies.
Relerences.

1. WHO. Aỉoe Vera Gel. WH0 Monographs on Selecud Medicinal Pỉants. 
volume ỉ. Geneva: WHO; 1999. Aỉso available at: http://apps.who.inư 
medỉtínedoc$/en/d/Js2200e/6.htmỉ (accessed 27/05/10)

Aloe vera is vvidely used in cosmetics and toiletries for a 
reponed moisturising and revitalising action. There are also 
daims for the beneSdal and even curative propertìes of aloe 
vera gel in the treatment of conditions such as acne, 
psoriasis, bums, wounds, arthritis, diabetes. hyperlipid- 
aemia, peptic ulcer, and genital hetpes.1’2 Evidence to 
support these claims is laddng. There is also no ỉtrong 
evidence to support the use of aloe vera gel in the 
prevention or treatment of radiation-induced skin reactions 
in cancer patients.5

1. Marshall JM. Aỉoc vera geb whai is the evỉdence? Pharm J 1990; 244: 
360-2.

2. Vogler BK, Emst E. Aỉoe vera: a systematỉc revicw of its dinical 
effectíveness. BrJG m  Pract 1999; 49: 823-8.

3. Richardson J, et ai. Aỉoe vera For prevendng radiaóon-induced sldn 
reaaíons: a systematíc ỉiterature review. CfiiI Oncol (R Colỉ RadiolỊ 2005; 
17: 478-84.

Preparahons
Propnetary Preparations (details are given in Volume B)
Single-ingredient Preparations. Arg.: Aloedentt; Amenite Vera; 
Baưocutina; Biorevit Gel: Puraloe Post Solan Solenil Post Solar 
Cool Gel; Braz.: Aloax; Soapelle; Fr.: Veraskint; Ger.: Pox- 
Clint; Rinupret; India: Aloven; Jula; ItaL: Epitaloe; Singapore: 
Curacao.
MuHi-ingredient Preparariona. Arg.: Abanta; Acuaderm; Aíter- 
sun; Aloebel; Aristaloe; Aristaloe; Atomo Ordenador; Bruna- 
vera; Capson; Control Acne; Crema De Ordene; Cutídermin 
Crema Regeneradoraỷ; Cutìdermin Spray Humectantet; Der- 
maloe; Dermvien; Eurocolor Post Solan Galenic Restaurador 
Capilar KW; Maprosol Gel: Matemity Crema de Ordene; 
Mucobase; Negacne; Ocusun; Olamine; Omicohol A; Pervicol 
Toallas; Pervicol; Post Solar Nort' Puraloe Nutritiva; Puraloe; 
Recover whitening; Rehane P; Reírane Plus; Repelente Zasu; 
Sadeltan F; Snella Vag; Solenil Post Solar; Talowin; Vera Plus; 
Xicanil Control NF Lodon; Xyloprocto Toallas; AustraL: Aloe 
Vera Gel; Aloe Vera Plus; Lipz Ointment’ Percutanet; Psor- 
Asist; Rapaid Rash-ReUefc Triple Care Cream; Vicks Baby Bal- 
sam; Austria: VVick SinexAloe; Braz.: Actine; AiCtine; Malvatrì- 
dn Natural Soítt: Canad.: Pure Góndens; Chũc. Ac-SalỶ; Acnỉ- 
ben Toallitas; Cellenergy; Fray Romano; Glicoisdin; Micoduab 
Neneglosst; Solarcaine Aloe Vera Gel; Ureadin Rx DB; Ureadin 
Rx RD; Fr.: Cicatrídine; Rhinodoron; Ger.: Rhinodoron; Hong 
Kong: Pregnacare; Hung.: After Bum; Inđia: Acnestal; Ale; 
Alo-E; Aloat NC; Alockin; Aloekin; Alogard; Alôvit-AF; Alovic 
Alv; Bioskin; CalosolL' Calvera; Cimfl; Coral; Dermamoisc Dew 
Derm; Dewsoft; Diabecon; Eelovit; EIovera-SPF; Elovera; Elo- 
vera; Evaren; Evecare; Evecare; Hen; Hidrate; Humidus; Ivan; 
Korisma; Moiste; Moisturex-AF; Nasodear Aloegeb Sofdenn;

Indon.: Jointfit; Oramin-G; Velostứu Israel: Agisten with Aloe 
Vera; Aphtagonet; Aptha-Xỷ; ItaL: Capso; Ekótrohl; Parlngeb 
Ginoxỉl Ecoschiuma; Ninlagin; Proctocella Complex; Sderovis 
H Plus: Vulnoptu; Malaysia: A-Bruzzy; Elovera; Neo-Healart; 
T3 Acne; TDF AHA Fadal Wash íor Oily/Acne Prone sktn; 
Mex.: Aloemagnolia; Gelconordin; Hipoglos Ctemoso; NZ: chap 
Stídc LamisU Odor Ezef; Solarcalne Aloe; Vlcks Baby Balsam; 
philipp.: Elovera; Enỉacaie; Hiruscar; Intímat; Nap; Port: Alka- 
gín; Rus.: Elovera (3noaepa); singapore: A-Bnnzy; Aze; Desitin 
Creamy; Hừuscar; UK: Antiac Don't Bug Me; Sinose; ukr.: 
Ambovit (AmCobbt); Bon-Apetìt (EoH-AnneTHT); Bve Care (Hb 
Kep)t; Vitrum Beauty Elite (BmpyM E&iont GÌnrr); USA: Aloe 
Grande; Biotene with Caldum; Bodi Kleen; Bodi Oib Bou- 
dreaux's All Natuial Butt Paste; Denntex HC with Aloe; Dura- 
Qex Comforc Entertaine^s Secret; Geri-Lav Free; Gold Bond 
Medicated Triple Action Reliet Hawaiian Tropic Cool Alọe with 
LC.E.; Hemond For Women; Maxúnum Strẽngth Plexail 454; 
Miadenn Radiadon Reliet Mucotrol; Nasal-Ease; OraMagicRx; 
RadiaPtex Rx; Rx Support Heartbum & Add Reũux Plus Aloe; 
Solarcaine Aloe Extra Bum Reliet' 23m's Max Freeze; Veneỉ.: 
Andantol Jalea; Fludiac Gameral; Gelsem; iengimiel Sabila; 
Jengúniel.
Homoeopathic Preparations. CaruuL: Hae 2 Complext.

Aluminium chloride
Aliuminio diioridas heksahidratas; Alumiimkloridiheksàhy- 
•draaítti; ẠltứTỊĨniĩ Chloridum Hexahydrieum;Aluminio, doruro- 
de; Aluminium Chloratum; Alurninium Cchỉòrure d1) 
hexahydraté; Alumínium-klorid-hexahidrát; Aluminiumklor- 
idhexahydrac Aluminum Chloride; Chloriđ hlìnitý hexahy- 
drâỊt ĩlorẹtịọ de Alumĩnío; ơorurò đe'alumỉmo; Glinu 

I chlorek; A/ii0MMHMfl Xnopnfl. "
,Ạluminiurn;diloride hexahydrate." 7 , , '
ÀlQ3,6HịO==241.4 -• • *-V
CAS — 7446-70-0 (anhydiouỉ alumímumchlonde); 7784-13-6 
(alumíniurh chloríde hexơhyđrate).  ̂ v  ̂ '
ATC — DìOAXOĨ.
ATC Vet — QDIQAXOI ■ ■ -
um ^-yUF1N956SY (aluminium chlondeí;-3CỴT62D3GA 
(áluminìụmclỊtoridehexahyđrate). -

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Aluminium Chloride Hexahydrate). A 
deliquescent, white or slightly yellow, aystallỉne powder 
OT colourless crystals. Very soluble in vvater; heely soluble in 
alcohol; soluble in glycerol. Store ìn airtight containers. 
USP 36: (Aỉuminum Chloride). Deliquescent, white or 
yellowish-white, practically odouriess, crystaUine powder. 
Its Solutions are aõd to litmus. Soluble 1 in 0.9 oỉ water and 
1 in 4 alcohol; soluble in glycerol. Store in airtight 
containers.

Uses and Admỉnistration
Aluminium chloride has astringent properties and is used in 
a 20% alcoholic solution as an antiperspirant in the 
treatment of hyperhidrosis (p. 1685.1). It is applied to dry 
skin. usually at bedtime, and ís vvashed oS in the moming 
before the sweat glands are fully active. Initially, it may be 
applied each night untìl sweating improves, then less 
írequently, as required, to maỉntain efficacy. 
Homoeopathy

Aluminium chloride has been used in homoeopathic 
medidnes under the íollovving names: Aluminium 
muriatícum; Alumin mur.
Reíerences.

1. Scholes KT, eĩ al. Axilỉary hyperhỉdrosis treated with alcoholic solution 
of aluminium chlorìde hexahydrate. BMJ 1978; 2: 84-5.

2. Eilìỉ R  Scurr JH. Axillary hyperhidrosts * topioil rreatment vvith 
aluminỉum chloride hexahydrate. Postqrad Med J 1979; 55: 868-9.

Adverse Effects
Aluminium chloride may cause irritation espedally ư 
applied to damp skin; this is attributed to the foimation of 
hydrochloric add.

PreparáHons
Proprietary Preporotions (details are ^ven ỉn Volume B)
Single-ỉngredient Preparations. Arg.: Alumpak; Drysob AustraL: 
Dridor; CanatL: Hemodentt; Chile: DrysoL' Xerac AC; Pr.: 
Dridon Edaxib Ger.: Gargarisma zum Gurgeln; Mallebrin Kon- 
zentrac Hong Kong: Dridon IrL: Anhydrol Porte; Dridorỷ; 
Israel: Anhydrol Forte; Malaysia: Drídort; Mex.: Drysob NZ: 
Hidrosolt; phũipp.: Dridon PoL: Antidral; S~Afr.: Dridor, Sin
gapore: Dridoi; Switỉ.: Eúaxib Racestyptinet; UK: Anhydrol 
Porte; Dridon Odaban; USA: Drysol; Lumicain; Xerac AC.
Muhi-ingredient Preparations. Arg.: Camot Topico; CanacL: 
Racestyptine; Chữe: Hỉdrohigal Fortef; Hidrofugalt; Fr.: Ephy- 
drob Aíex.: Prespir; Switz.: Baume Dalet' USA: Stypto-Caine.
Pharmacopoeỉol Preparotions
BP 2014: Aluminium Chloride Solution.

The Symbol t  denotes a preparaúon no longer actively marketed

http://apps.who.in%c6%b0


1694 Dermatological Drugs and Sunsaeens

Aluminium ChỊorohydrate
Alurrtnlor:' dorohidróxidQí'de;- Ạlumlnium. Chtorhydrate;* 
Alurmniũni Ghlòffde"‘Hydroxiđe í iHydrate; AlUminum 
OilôrhyỊÍroadeì* AJumiHum'. Chlorìde' Hydroxide Hydrate; 
Alúmỉnutrr “OỊÍòroh^drate ■ (USÀN); Alúminum Hydroxy- 
^ 0 ^ 6 ;^ A1ũmìnyujn, HỈdroksiklorũr; Basic Aluminìum 
cỉiloride), Qtoràíhĩdrato de atuminio, AnxjMMHMfl 

.ẪnopowflpãTÌ^' ̂  ì-,jV  i-- 1 .  \

CAS — 1327*41-9 (ànhỹdrous aíiminium chlorohydrate).
A3C —"DÒ9ÁA0Í M05SX02. - 
ATC Vet QPỌ9ÁA08; QM05BX02.
ONII —  Rpm ứW T3M . '

Pharmocopoeias. In us.
us aỉso indudes a range oỉ compounds based on aluminium 
chlorohydrate. These are:
• aluminium dichlorohydrate and sesquichlorohydrate
• the polyethylene glycol (macrogol) complẽxes and 

propylene glycol complexes oí aluminium chlorohydrex. 
aluminium dỉchlorohydrex. and aluminium sesquichlor- 
ohydrex

• the tri-, tetra-, penta-, and octachlorohydrates of 
aluminium árconium and their respective glyđne 
derivatíves.

USP 36: (Aluminum Chlorohydrate). A 15% w/w solution 
in water has a pH of ỉ.o  to 5.0

Prọ/j‘/e
Alnmininm chlorohydrate is used similarly to aluminium 
chloride in hyperhidrosis (p. 1665.1). Single-ingredient 
Products for hyperhidrosis generally have a concenưation 
in the range o i 10 to 25%.

Aluminium chlorohydxate iỉ also induded in a variety o( 
dermatological preparatíons for its astrũigent and antipers- 
pirant properties.

Akimirúum toxkiiy. Bone pain, extreme ỉatigue, and 
raised aỉuminium concentrations in a woman with normal 
renal hmction were attributed to the use oi an anúpers- 
pirant cream contaỉning aluminium chlorohydrate 20%. 
She had been applying about 1 g of cream to each under- 
ann daily for 4 years. Within 8 months of stopping the 
antíperspirant, plasma-aluminium concentrationỉ had 
retumed to normal and symptoms had resolved.1
I. GuiIIard 0, đ ầẨ. Hyperaluminemia ÌĐ a wonun usíng an aiumínura- 

conuining amỉpenpiram for 4 yean. Am J Med 2004: 117: 956-9.

Preparations
Proprivtary Picporolíons (details are given in Volume B)
Singla ingradien* Preparotions. Arg.: Bromhistop; Normoslóa' 
Perspi; Sodorant; AustraL: QV Naked Anti-Perspirant Oeodor- 
anc CaruuL: Avon Antíperspóant Deodorantt; Avon On 
Dutyt; Creme Deodorant Multi-Soin Anti-Perspiram+; Hydro- 
sal' Scholl Dry Antipeispirant Foot Aerosol Povvdert; Chile: 
Hansaplast Pootcaret; Hidrofugalt; Fr.: pMf; Spirial; Ger 
Phosphonorm; Indũc Aldry; Israel: Aloxan Dennat; /tai: Spừ- 
ial; Mex.: Sldn Dry; NZ: Neat Eỉỉect' Neat Feat; Neat One; Neat 
Touch; Pơrt: Dermagor Antítranspirante; Lambda; Switz.: Gel- 

.sicat; Phosphonorm.- Turk.: Anti-Posíat At Kursepc Terkuc 
UK: Chiron Barrier Cream; USA: Bromi-Lotion.
MuthngndMrt Prapororions. Arg.: Neobitiol' Sodorant; Aus- 
traL: Neo-MedrolỶ; Austria: Sulgan 99; Canad.: Feet Athletes 
Foot and Antitungalt: Medrol Acne Lotion; Neo-Medrol Acne; 
Chile. Hidioỉugal Portet; Hĩdrohigalt; Normaderm Súck 
Secante Camuíu Imperíeedones; Uriage Desodorante Tri-Actit 
Fr.: Spirial; Gr.: Medrol Acne Lotion; Neo-Medrol' Hong Kong: 
Neo-Međrol Acnc Indúr. Handd; Indon.: Betigaỷ; Israel: Fun- 
gimon; Neo-Medrob Pedísolỷ; SAfr.: Neo-Medrolf; singapore. 
Neo-Medrol; spaùt: Hongosant; Turk.: Pers-Mant; USA: Bree- 
zee Mist Foot Powden Ostíderm.
PhannacopoaMÌ Pi Byuiulium
osp  36: Aluminum Chlorohydrate Solution; Aluminum 
Dichlorohydrate Solution; Aluminum Sesquichlorohydrate 
Solution; Aluminiim Zirconium Octadiiorohydrex Gly Solutíon; 
Aluminum Zirconium Pentachlorohydrate Solution; Aluminum 
Srconium Pentachlorohydrex Gly Solution; Aluminum Zừco- 
nium Tetrachlorohydrate Solution; Aluminum Zirconium 
Tetrachlorohydrex Gly Solution; Aỉuminum Zirconium Tríchlor- 
ohydrate Soludon; Aluminum Srconium Trichlorohydrex Gly 
Soĩution.

AmHexato IUSAN, HNNI
AmOoxáịẹfr^feííraBitũrn; E-1000; Isoamyl p-Methoxydnna- 
•frate;.Ai*ựi<ạK^fev ’ ■
rsopentylp^Hộeĩhoiỹdnnamate; 3-(4-MethoxyphenyÌ)-2-pfo- 
peroic;àađi^ọethylbut^ ester.
^15^300^=2483
CAS — 71617-10-2.
UNH — 376KĨP06K8.

NOTE. Neo-Helỉopan E 1000 is a trade name that has been 
used for amiloxãte.
Pharmacopoeiaỉ. In us.
USP 36: (Amiloxate). store in aỉrtight containers.

ProẠe
Amiỉoxate, a substituted dnnamate, ìs a sunscreen 
(p. 1681.3) with actions shnilar to those of octinoxate 
(p. 1715.1). It is eữective against UVB light (íor deSnitions, 
sée p. 1685.3).

Preparations
Propóatory Praporoliora (detailỉ are given in Volume B)

Sámb  ingradient Preporalions. Arg.: Lelco.

Mưlh-mgredient Praporations. Arg.: Fotoprotector Exưem; Foto- 
ptotecton Lelco Labial; Lelco p Ulơa; Lelco Spray; Lelco Ultra- 
block Extreme; Lelco Ultrablockt; Oronosoĩ; Ã u s tra lSun- 
sense; Braz.: Fotoprotetor Spray Isdint; chile. Ansolan Emolan 
Gel Proteaor Solan Emolant; Fotoprotector Isdin Extremt; 
Fotoprotector Isdin-25 Pediatricst; Ger.: Daylong aclinicat; 
Hong Kong-. Sunsenseỷ; Malaysia: Sunsense Sport Gelt; Sun- 
sense Spont; Singapore. Sunsense Sponỷ; Switz.: Daylong acti- 
nica; UK: Uvistat.

Amínobenzoic Acid
Acide 4-Aminoben20ĩque; Addum 4-Aminobenzoicum; 
Amben; 4-Aminobensoesyra; 4-Aminobentsoehappo; 4- 
aminobenzoesav; Aminobenzoico, ácido; 4-Aminobenzoiné 
rũgỉtis; Kwas 4-aminobenzoesowy; Kyselina 4-aminoben- 
zoová; PAB; PABA; Pabacidum; Para-amlnobenzoic Acid; 
Vitamin Bx; VỊtamin H'; AMHHo6eH30iăHafl Knoioxa. 
,4-Aminobenzoic acid.
C7H7NOj=137.1 
C4S —  150-13-0.
ATC —  D02BA01.
ATC Vet —  QD02BA01.
UNỊI — TUTJE8QĨX

Ptiamracopoeias. In Eur. (see p. vii) and US.
Ph. Eur. 8: (4-Aminobenzoic Add; Aminobenzoic Add BP 
2014). White or slightly yellow crystalline povvder. Slightly 
soluble in water; Ereely soluble in alcohol; it dissolves in 
dilute Solutions of alkali hydroxides. Protect ỉrom light. 
USP 36: (Aminobenzoic Add). white or slightly ye!low, 
odourless crystals or crystalline povvder. It discolours on 
exposure to air or light. Slightly soluble in vvater and in 
chloroỉonn; heely soluble in alcohol and ìn Solutions of 
alkali hydroxides or carbonates; sparingly soluble in ether. 
Store in airtíght containers. Protea ừom light.

Uses and Administratìon
Aminobenzoic add is applied topỉcally as a sunscreen 
(p. 1661.3). Aminobenzoic add and its derivatives 
eífectively absorb light throughout the UVB range but 
absorb liitle or no ƯVA light (for deũnitions, see p. 1685.3). 
Aminobenzoate sunscreens may thereíore be used to 
prevent sunbum. but are unlikely to prevent drug-related 
or other photosensitívity reactions assodated with UVA 
light; combination with a benzophenone may give some 
added protection against su ch photosensitivity.

Aminobenzoic add has sometimes been induded as a 
member of the vhamin-B group, but dehdency of 
aminobenzoic add in man or animals has not been íound.

Amỉnoberuoic add has been used wlth bentứomide 
(p. 2454.3) in the PABA or BTPABA test of pancreatic 
lunction.

Adverse Effects and Precautions
Adverse skin reactions such as local irritaáon and contaa 
dennatitis have been reponed after the topical use of 
aminobenxoate sunscreens. Aminobenzoate stmscreens 
should not be used by those with a history oí photosenát- 
ivity or hypersensitivity reactions to structurally related 
drugs su ch as sulỉonamides, thiazide diuretics, and ester- 
type local anaesthetics.

Aminobenzoic add may stain dothing.
Allergic and photoallergic contaa dermatitis have been 

reported after topical use of aminobemoic add or its esters.1 
Earỉy reports oỉ such reactìons led to the removal oi thesẹ 
compounds from sunscreen preparations (many are now 
desaỉbed as 'PABA-free'), although padimate o  stdlappears 
to be vridely used.2 Patíents allergic to aminobenzoic add 
may aỉso react to structuralỉy related allergens such as para- 
aminobenzoic add ester anaestheúcs, sulỉonamides, and 
paraphenylenediamine in haữ dyes.1-2

Skin reactions (vitiligo) have also been reported with oral 
aminobenzoic addJ and the adverse effects assodated with

the lormer use oỉ hỉgh oraỉ doses ỉor various conditions have 
been highlighted.4

1. Scheuer E, Warshaw E. Sunscreen aũergy: A review 0i  epktemioỉogy,- 
dỉnkal charactcrteícs, and responsible aữergens. Denruưửừ 2006; 17: V- 
ỉ l .  CarreaỉOEL ibùL; 162.

2. Madde BS, Madde LE. The PABA ỉtory. AutíraLu J Dermatoỉ 1999; 40: 
51-3.

3. Hughes CG. Oraỉ PABA and viúligo. J Am Acad Dermatữỉ 1983; 9ỉ 770.
4. Worobec s, LaChỉne A. Dangen oí oraỉly admỉnỉstered para< 

amỉnobenzoic idd . JAMA 1984; 251: 2348.

Pharmacokinetics
u  given orally, aminoberuoic add is absorbed ừom the 
gastrointestinal tract. It is metabolised in the liver and 
excreted in the urine as unchanged drug and metabolites.

Preparatìons
Propriatory PreporaHons (details are given in Volume B)
Sìngle ingradient Preparations. Fr.: Pabasun; Paraminan; Indũr. 
Pabalak; Pabatab; Paraminol; Rus.: Actipol (Ammcui); spain: 
Hachetnina Fuertef; ukr.: Aaipol (Aimmoa).

MubHngredient Preparatians. Arg.: Biorevit Solar 15; Braí: 
Pantogar; Cz.: Revalid: Hong Kong: Pantogar; Hung.: Revalid; 
India-. Melanocyl; Melonil; MenoRt; Menopace Iso; Menopace; 
Pabatab-BZ; ỉnắon.: Pantogar; Mex.: PabaBĨmt; Pantogar; Rus.: 
Pantovigar (riaHTOBHrap); Singapore. Pantogar; Spain: Trí 
Hacheminat; Switz.: Pantogan Revalidt; Turk.: Pantogarr Ukr.: 
Pantogar (ĩlaHTorap); Vitrum Beauty (BM-rpyM Euoth); Vitrum 
Beauty Elite (BmpyM Bucmi 3jikt); USA: PovverVites.

Ptnnnaeapoeial Prepanriions
OSP 36: Aminobenzotc Add Gel; Aminobenzoic Add Topical 
Solutìon.

Ammonium Lactate IUSANI
Amonio, lactato de; BMS-186091; Ammohhp IlaKTaT.
C3H,NOj=107.1
C4S —  52003-58-4.
ATCVet— QA16QA04.
UNII —  67M901L9NQ.

ProĩiỊe
Ammonium laaate is a humeaant applied as a cream or 
lotion containing 12% lactic add neutralised with ammon- 
ium hydroxide. It is used in the ưeatment of diy scaly 
condiúons of the skin induding ichthyosis. Adverse eHects 
of topical ammonium Iactate preparations indude transient 
erythema. buming, and stinging. Treated areas may be 
more sensitive to sunlight and exposure should be 
minimised.

Preparatìons
Preprietary Preparabons (details are given in Volume B)

Single ingredant Preporolions. Arg.: Lactc^Cev; Lacnex; Nutra- 
Blm; Braz.: Lac-Hydrinf; Fr.: kerapil; India: Lak-Am-Lact; 
Malaysũr. Lanate; Mex.: Lac-Hydrín; NZ: Lac-Hydrint; Lanate-h 
Singapore. Lanate; USA: all2; Amlactin; Gerí-Hydrolac Halo- 
nate; Kerasal AL; Lac-Hydrín; LAC-Lotion.
AAuhi-ìngredient Preparotions. Arg.: Clobeplus; ơobesol LA; Der- 
mexane; Lactìdcrm; Lacto-Cev Zn; Braz-: Lactrex; Chile. Quera- 
topil; Fr.: I-Soft; Zeniac LP Fon; Zeniac LP; Zeniac Indơn.: 
Exíoliact; IiaL: Alfa Add; Ipso Urea; Mex.: Lactrex; USA: Carb- 
O-Lac HP; Halac Kif Kerasal Ulơa; Ultralytic 2; Venex.: Lactrex.

Arbutin
Arbutoside; Arbutyna; Beta-arbưtin; Ursin; ApôyTHH. 
4-Hydroxyphenyl-pD-glucopyranoside.
C)2H16Ot=2723 : • :
CÃS — 497-76-7 (beta-arbutìnì; 84380-01-8 (alpha-arbuâhỊ. 
UNII — C5iNA23HXF.

PrọỊile
Arbutin is a glycosylated derivative of hydroquinone 
(p. 1705.1) extracted bom bearberry (p. 2453.2) and similar 
plants. It is used topically in concentrations of 1 to 5% as a 
depigmenting agent for the skin in hyperpigmentation 
disorders. The higher concenưations may lead to a 
paradoxical hypeipigmentation.

Alpha-arbutin has been used similarly.

Preparatìons
Propnetory Preparalions (detailỉ are given ỉn Volume B)

Multi-ingradient PieparnHons. Arg.: Cellskinlab Phyto Spot; Mel- 
asott; Chile. Phyto Conective Gel+: Phyto Spoc Recover 01; 
Fr.: ESasun Depigmentante; Indũr. CaroHt; Demelan; Kojivit; 
Niltan; ItaL: Brunex; Port.: Despigmentantet-

All cross-reíerences reíer to entries in Volume A
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Avobenzone ÍUSAN, riNN)
Avobéniiòhá; 'Avòbèniómim; Butylmethọxydibenzoyl- 
methane; 4-ferf-Butyl-4'-methoxydibenzoylmethane; ÀBO-
6eH30H. •
1-(p-re/T-Butylphenyl)-3-{p-methoxyphenyl)-T,3-propane- 
diòne; H4^í,1*iiméthyletfiyl)phenyf]-3^4-methoxypheriyl)- 
13-propanedione.
C2oH2203=310.4 : .
CAS — 70356-09-1.
UNII — G63QQF2NOX. '

KOTE. Escalol 517, Eusolex 9020, Neo-Heliopan 357, and 
Parsol 1789 are trade names that ha ve been used for 
avobenzone.
Pharmacopoeias. In us.
USP 36: (Avobenzone). Store in airtìght containers. Protect 
from light.

PrọịỊiỊe
Avobenzone is a substituted dibenzoylmethane used by 
topical application as a sunscreen (p. 1681.3). Dibenzoyl- 
methanes absorb light in the UVA range (for deữnitions, see 
p. 1685.3) and may thereíore be used with other sunscreens 
that absorb UVB light to prevent sunbum; they will aỉso 
provide some protection against drug-related or other 
photosenátivity reãctions assoàated with UVA light.

ContaCT and photocontact allergic dermatiás has 
occasionally been reported with the topical use of 
dibenzoylmethane sunscreens.

Preparations
Proprietary Preporotions (details are given in Volume B)

Single-ingredient Preparatũnỉ. Arg.: Lelco; CaiuuL: Clinique 
Skin Supplies; Coppertone Oil-Free Sunscreen; Silkies Enriche: 
Chile: ROC Minesol Bronze.

Multì-ingredient Preparotions. Numerous preparations are listed 
in Volume B.

Avotermin irìNNi
Avotermina; Avótermihe; Avotermirìunv; Humah Recombí- 
líant Transíorming Grovvth Factor ỊỈ3; TGF-(33; ABOTèpMMH. 
CAS —  182212-66-4.
UNII —  2Q1GS25MN.

NOTE. The name Juvista has been used as a ttade mark for 
avotermin.

Prọíi/e
Avotermin is a human recombinant transíorming grovvth 
tactor (13 under investigation to improve scar tissue 
appearance following surgery. It is given as an intradermal 
ínjection around the margins of the wound site.
Reíerences.

1. Bush J. etai. Therapies wiih emerging evídence oí eữicacy: avotermỉn for 
the ỉmprovemem of scaning. Dermatoi Res Praa 2010. Availabỉe ac 
http://www.hindawi.com/joumals/drp/2010/6906 ỉ 3.html (accessed 
25/10/10)

2. Ocdeston NL et ai. Avotermin for the iraprovement of scar appearance: 
a new phannaceutỉcaỉ in a ncw therapeutíc area. Expcrt opin Invest Drugs 
2009:18: 1231-9.

ỉ. Ferguson MWJ, et ai. Prophylactic administntíon of avotermỉn ỉor 
improvement of skin scarríng: three double-biind. placebo-controỉled. 
phàse I/n studỉes. Lancet 2009: 373: 1264-74.

A z e l a i c  A c ĩ d  IUSAN, riNNi
Acide azélaĩque; Ácido anchoico; Ảcido azelaico; Ácido 
lepargílico; Acidum Azelaicum; Anchoic acid; Atsẹlaiinihap- 
po; Azelaico, ácido; Azelạik Ạát; Ạzelainsyra; Lepạrgyiicacid;. 
ZIC-62498; AãenaMHOBan KncnOTa- ■ • - . . 
Nonartedioicầcíd; HeptaneM,7-dica'rboxylicáđd.; 
C9H,60 4=1882 - • • • • •
ỚS— 123-99-9. " .......
ẠTC — D.10AX03.
ATC Vet — QD10AX03. ■
ÚNÌI —  F2VW3D43ỴT.

Uses and Administration
Azelaic add inhibits the grovvth of Propionibaữerium spp. and 
reduces keratínisation. It is used in the topical treatment oỉ 
mild to moderate inAaminatdry acne (p. 1682.2) and ỉor the 
ínílaminatory papuỉes and pustules oỉ mild to moderate 
rosacea (p. 1688.3). ỉt has also been tried in hyperpigmen- 
tary skin disorders such as melasma, and in malignant 
melanoma.

In the treatment of acne azelaic add is applỉed twice 
daily for up to 6 months as a 20% cream or 15% gel. 
Improvement usually occurs within four weeks.

For the ưeatment of mild to moderate rosacea, a 15% 
gel should be applied to the aíỉected area tvvice daily. 
Improvement usually OCCUIS in 4 to 8 vveeks; optimum 
resùlts are usually seẽn aíter several months of treâtment. 
Reíerences.

ỉ . Rtton A, Goa KL. Azeỉaỉc acid: a review of its phannacoỉogỉcal properties 
and therapeutỉc eỉRcacy in acne and hyperpỉgmentary sỉtín dỉsorders. 
Drup 1991; 41: 780-98.

2. Breathnach AS. Melanin hyperpỉgmentarion oỉ skỉn: meiasma, copìcal 
treatment with axeiaỉc add, and other therapies. Cutìs 1996; 57 (suppỉ): 
36-45.

3. Elewski B, Thỉboutot D. A dỉnicaỉ overvỉew of azeỉaỉc atíd. Cutis 2006; 77 
(sujqỉl): 12-16.

4. Del Rosso JQ. The use of topical azelaic add for common skỉn disorden 
other than inílammatOTy rosacea. Cutừ 2006; 77 (suppl): 22-4.

5. liu  RH. et a l Azeỉaỉc atíd in the treatroent oí papuỉopustuỉar rosacea: a 
systemadc revỉew oí randomúed controỉled oiaỉs. A r t h  D e m a to l  2006; 
142: 1047-52.

Adverse Effects and Precautions
Topical applicatìon of azelaic add may produce a ơansient 
skin irritation such as buming, stinging, pruritus, dryness, 
and scaling. It is usuaũy mild and disappears on continued 
ơeatment, but in a few patients the ứritation may persist 
requiring reduced ừequency of application or temporary 
suspension of treatment There have been rare reports of 
hypopigmentation, rash, and photosensitivity. Azelaic add 
should not be applied to the eyes, mouth, or other mucous 
membranes.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenơe (NAPOS) and 
the Porphyria Cenơe Sweden, dassihes azelaic add as pos- 
nbly porphyrinogenic it should be used only when no 
saíer altemadve is available and precautions should be 
considered in vulnerable patients.1

1. The Drug Database for Acute Porphyria. Avallabỉe at: htĩp://www. 
dmgs-porphyria.org (accessed 24/10/11)

Preparatíons
Proprietary Preparcrtionỉ (details are given in Volume B)
Single-ingrecBant Preparatíons. Arg.: Cutaceian; AustraL:
Azdean Fmacea; Skinorent; Austrùc. Skinoren; Belg.: 
skinoren: Braz.: Azelan: Dermazelaic Dermizan; CaruúL: Hna- 
cea; Cz.: Aknoren; sldnoren; Dertm.: Finacea; skinoren; fin.: 
Skinoren: F r Finacea; skinoren; G e r skinoren; Gr.: Aỉenzan- 
tyl; Aibonid; Azedose: Azelac Azelaxine; AzeỊderm; Cevigen; 
Chemilaic Exazen; Fordlen; Kenediil; Noreskin; Opdec Ptevo- 
lac Skinoren; Sonalent; Zeliaema; Zorkenil; Zumilin; Hong 
Kong: Qualicren; Qualilaic; Skinoren; Hung.: Fmacea;
Skinoren; India: Anderm; Indon.: Aza 20; Skinorent; Zelíàce; 
Zeliris; /ri: skinoren; Israel: Skinodenn; ItaL: Finacea; Neocu- 
tis; Skinoren; Maiaysiar. Aaiederm Lotion; skinoren; Mex.: 
Finacea; Neth.: Finacea; Norw.: Finacea; sldnoren; NZ: 
Skinoren; Phiìipp.: Skinorenf; Pol.: Acne-Derm; Pinacea; Has- 
coderm; Skinoren; Port: Deimanlt; Pinacea; skinoren; Rua.: 
skinoren (CxHHopeH); SA/r.: skinoren; Singapore: skinoren; 
Spain: Finacea; skinoren; Zelaikaf; Zeliderm; SwetL: Finacea; 
skứioren: Switz.: skinoren; Thai.: Sldnoten; Turk.: Azelderm; 
Finacea; Skinoren; UK: Pínacea; Skinoren; Ukr.: Acnestop 
(AKHecron); Azogel (Aaorem,); Skinoren (CrHHOpeH); USA: Aze- 
lex; Fmacea; Fmevin; Veneĩ.: Cutaceỉan.
MukKngredient PrBporotions. Pr.: Melasaeen Depigmentant; 
Hong Kong: Aaiedenn: Ital.: Zeroac NZ: Acnederm; Singa
pore Acnedenn; Bio-Tachest; USA: NicAzel Forte; Tri-zel; VP- 
Zel.

Becaplermin (BAN, USAN, riNNi 0
Becaplérmina; Bểcaplermine; Becaplerminum; Bekaplerrniĩni; 
Bekaplermin; RWJ-60235; BẹKannepMMH.
Récombihant human platelet-derived grovvth (actor BB.
GAS —  165101-51-9.
ATC — A0IAD08; D03AX06.
ATC VetQA0ÍAD08; QD03AX06.
UNII — ÍB56C9630Ạ.

Uses and Adminiskation
Becaplermin is a recombinant human platelet-derìved 
grovvth íactor (rhPDGF-BB) that enhances the formation of 
granulation tisỉue and promotes wound healing (p. 1690.1).

Becapỉennin is used in the management of full thickness 
neuropathic diabetic skin ulcers (see Diabetic Foot Dísease, 
p. 464.2). It is applied topically as a 0.01% gel once daily, 
covered by a moist saline gauze dressing. u  no meaningíul 
healing process (decrease in ulcer size of about 30%) is 
evident after 10 vveeks oỉ therapy, OT complete healing has 
not occurred in 20 weeks, treatment should be re-assessed.

Becaplennin is used with a resorbable synthetic caldum 
phosphate matrix in Products vvhich promote bone and 
tissue grovvth in the treatment of periodontal disease or in 
orthopaedic surgery ỉor foot and ankle {usion. They are also 
under investigation in the treatment of osteonecrosis of the 
jaw, ửactures, and osteoporosis, and in the repair oí 
cartilage, ligament, and tendon injuries.

Reíerences.
ỉ . Nagaỉ MIC EmbU JM. Becapỉermin: recombỉnant plateỉet derived growth 

ỉaaor. a new ưeatment for healing dỉabetỉc ỉoot ulcen. Sxpert Opờt Btol 
Ther 2002; 2:211-18.

2. Nevins M, đ ái. Piateiet-deríved growth ỉactor bone fiỉl and
rate oí attadunent levd gain: resuỉts of a large muhicenter randomỉxed 
conooỉled trỉaỉ. J Pmodantoi 2005; 76: 2205-15.

3. - McGuúe MK, et ai. rhPDGF-BB promotes healỉng oỉ perỉodontal dríects:
24-month dỉnicaỉ and radỉognphic observations. ỉm  J ftiiodantia 
RestoTữứvt Dem 2006; 26: 223-31. Correaỉon. ibùL 2007; 27: 88.

4. Pang RC Gaỉỉano RD. A revỉew of becapỉermỉn gei ín the treatment of 
diabeức neuropathỉc foot uỉcers. Bùlogia 2008; 2ỉ 1-12.

5. Gnham s, a  aL Investỉgatỉng the roỉe of PDGF as a potentiaỉ drug 
therapy in bonc formatíon and ừacture heaỉỉng. Expert opùt ìn m t Drugs 
2009; 18: 1633-54.

6. Papanas N, Maltezos £. Beneht-risk assessment of becaplermin ỉn the 
trêatment oí dỉabetỉc ỉoot uỉcers. Dru$ $*fetỹ 2010; 33: 455-61.

Adverse Effeds and Precautions
Becapleimin is contra-indicated if there is active iníection at 
the applicatỉon site, because adverse eãects su ch as ceỊlulitis. 
osteomyeliús, and deep vvound ứứectíons have been 
reported, depending on the product used. ư.the site becomes 
ũữected dunng theĩapy, trêatment should be stopped until 
the inỉection dears, or, ư surgicaDy used, consideration 
should be given to removing the graừing materiaỉ 
containing becaplermin. Other adverse eSects incỉude 
applicatìon site reactions su ch as pain, erythema, or 
svvelling.

The surgical use of becaplermin may also cause 
anaphylaxis, bleeding, haematoma, wound dehiscence, 
and local or peripheral neuraỉgia; caution is advised in 
patients with severe endocrine-induced dỉseases, or those 
receiving immunosuppressive therapy or conditionỉ that 
may cause bleedỉng complications. When used orthopae- 
dically, becaplermin shouỉd not be implanted m patients 
with metabolic disorders known to adversely aííect the 
skeleton, such as renal osteodystrophy or hypercalcaemia.

Becaplennin should not be used if the patient has 
neoplasms at or near the site o{ topical applicatíon or 
periodontal use. Furthennore, some manuỉacturers have 
contra-indicated it in any knovvn malignancy.

CarảnogenicHy. Malignandes distant bom the applỉcation 
site of topical becaplermin have been seen in a đinỉcal 
study and in postmarketing use, according to licensed pro- 
duct iníormation. Also, a revievv conducted by the EMEA, 
vvhich induded an epidemiological study, shovved an 
increase in death rate bom all cancers in patients treated 
with 3 or more tubes of becaplermin gel [tube size unspe- 
dfied].' However, this review conduded that the overall 
risk of developing cancer vvas not signiãcantly diSerent 
betvveen users and non-users. Based on these Sndings and 
acknowledgúig the study's limitations, the EMEA1 and 
MHRA1 have nonetheless recommended that becapỉermin 
should not be used in patientỉ vvith any form of cáncer.

1. EMEA. Questions and answers on the review of Regranex 
(becaplermỉn). Outcome oí a procedure under Artỉde 20 oí Regulation 
(EC) No 726/2004 (issued 18th Pebruary 2010). Avaỉlable at: http:// 
www.ema.europa.eu/docs/en_GB/doaimemJibrary/Medicine QA/ 
2010/02AVC500074138.pdf (accessed 16/11/10)

2. MHRA/CHM. Becaplermỉn (Regranex) for dỉabetỉc ulcers: conưa- 
ỉndicated in patỉents wỉth any known current cancer. Drug SaỊèty update 
2010; 3 (9): 10. Avaũable ác http://www.mhra.gov.uk/Pubiỉcatỉons/ 
Saỉecyguỉdance/DnigSaíetyUpdate/CON076501 (accessed 01/11/10)

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single-ingrKỈent Preparations. Austria: Regranexỷ; Cartad.: 
Regranexỷ; Cz.: Regrànext; Fr.: Regranexỷ; Ger.: Regranext; 
Gr.: Regianex: ĩrt: Regranex+; Israel: Regranex-h Mex.: Regra- 
nex; Neth.: Regranext: PorL: Regranex+; Spain: Regranext; 
Switz.: Regranext; UK: Regranext; USA: Regranex.

Muki-ỉngiedient Preponitions. CaruuL: Augment Bone Graít: 
USA: GẼM21S.

Bemotrùinol IUSAN, riNNi
íBémõơmnd; BênrTÒừíẩholùm;:'BEMlĩ..Bisrẹthylliexyte)<ỹphe- 
nol Metho)^héhoíTnazfnẽ:'RATi70884;-BeMÔTpMÚktHoÁ ' - 
'2^,-[6-(4-Methổxỵphenyl)-l,3,5-triazinq-2,4-diy0bis{5-[(2- 
ethyI hexyl)oxy] phénol}. ■ ’ - ' '  * "
C39HWN3Ữ5=627.8 . ■ 1
CÃS —  187393-00-6. '
UNII — PWZ1720CBH -

NOTE. Tinosorb s is a trade name that has been used ỉor 
bemotrừinol.

Pro/Ị7e

Bemotrtánol is used as a sunscreen (p. 1681.3). It is 
eữective against UVA light (íor deSnitỉons, see p. 1685.3).

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed

http://www.hindawi.com/joumals/drp/2010/6906
http://www.ema.europa.eu/docs/en_GB/doaimemJibrary/Medicine
http://www.mhra.gov.uk/Pubi%e1%bb%89cat%e1%bb%89ons/
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Preparations
Proprietary Pispuiulions (detailỉ are given in Volume B)
Sngla-ingradient Prapurolions. Otữe. Eucerin; Pr.: Daylong 
Ultra; Singapore: Sun se  DSC And-Ageing.
MuK-tngredient Proparatỉon*. Arg.: Cetaphil uv Deỉense; Eucer- 
in Sun Protectìon 3D; Potoprotector Extrem Pediaưics; Potopro- 
tector Extrem; Fotoprotector Pediatricst; Fotoprotector uĩtra; 
Polysianes; Protector Labial Extrem; AustraL: Hamilton Pamily 
Sunscreen; Hamilton Toddler; Sunsense And Ageing Pace; Sun- 
sense Bronze Shield; Sunsense Lip Balmt; Sunsense Moisturís- 
ing Pace; Braz.: Sundown Kidỉ Coloun Sundown Kids Coloun 
sùndovra Kids; Sundown Mousse: Sundown Spray; Sundovvn; 
Sundovvn; Canad.: Anthelios; ROC Minesol Protect Ultra High; 
ROC Minesol Protect Very Hight; Soleil Protexion Velvet 
Moisture; Soleil Protexion Velvet Moisture; Chữe. Ansolar 
Avene Spray 50+; Euceiỉn Hydro-Protect Eucerin Nỉnos; 
Eucerin Solart; Eucerin; Eucerin; Eucerin; Fotơprotector Isdỉn 
Extrem Pediatiics; Potoprotector Isdin ultra 65f; Fotoprotector 
Isdin Ultta 90f; Hyaluron; Nuơaisdiru Photoscreent; Protector 
Labial Extremt; ROC Minesol Acdỉ; ROC Minesol Protect: ROC 
Minesol Protect' Fr.: Anthelios; Anthelios; Daylong; Melascreen 
solaire; Sun 1EB; Ger.i Daylong actinicat; Hong Kong: Sun- 
Sense Antí-ageing Face Macte; Malaysia: Cetaphil UVA/UVB 
Deíense; SunSense Antí-Ageing Face; Mex.: Eclipsol Clarity; 
Edipsol Forte; Edipsol Hydro; Edipsol ultra; ProZone Baby; 
ProZone Ultra Pluido; NZ: Hamilton Toddler Singapore. Ceta- 
phil UVA/UVB; Upoderm; Sunsense Moisturising Face; Switz.: 
Daylong actìnica; Thai.: Euceiin Sun Sensitive Skinị; Sebamed 
Muld Protect Suncream; UK: Anthelios XL; Spotnen Uvistat 
Lipscreen.

B e n t o q u a t a m  ỊUSANI
Quaternium 18-bentonite,- Quatemium-18 bentonita; BeH- 
TOKBanraM.
Bỉs(hydrogenated tallow alkyOdimethylammoníum complex 
with sodium bentonite.
CAS — Ỉ340494.

Protìle
Bentoquatam, described as an organoday compound, is a 
banierpreparatíon that is applied topically as a 5% lotíon to 
prevent allergic contact dermaútìs caused by poison ivy, 
poison oak, or poison sumac. The lotìon iỉ applied in a 
suffldent quantity to fonn a visible coating 15 minutes 
beỉore posáble contact with the plants. lf contínued 
protection is required the lotíon may be re-applied every 4 
hours or at any time ư the visible coatìng is removed.

Preparatìons
Propriatary Praporations (details are given in Volume B)
Sngle ingredÌBCd Preparolkxu. USA: Ivy Block.

B e n x o y l  P e r o x i d e  IUSANI
Bensoylperoxid;- Bentsoyyliperoksidl; Berũoilo peroksidas; 
BerưoiỊ-peroxid,- Beraoyil. Peroksit Benzoylis Peroxidum; 
Benzoỹlperoxid; NSG-675; .Peróxido de beráoito; Peroxyđe 
de benzóỳle; ỊlépoKCMÁ BeH30wia; 6eH30un riepoKCMA. 
Diberưoyí pèroxide.
Ci4H,o04=24Z2
C4S—  94-36-0 (ànhydrouỉ bernoyl peroxide).
ATC — .DỉOAEũÌ. .-•• '
ATC Vã —  QDĩ.OAEOI; QD11AX90.
UNIl —  W9WZN9AOGM.

Pharmocopoeias. In Oán., Eur. (see p. vỉi), Int., and us. 
Ph. Eur. 8: (Benzoyl Peroxidé, Hydrous). It contains not less 
than 70% and not more than 77% oí anhydrous benzoyl 
peroxide and not less than 20% oỉ vvater. It rapidly loses 
water on exposure to air and may explode ư the water 
content ã  too low. A white or almost white, amorphouỉ or 
granular powder. Practically insoluble in waten slighdy 
soluble in alcohol; soluble in acetone; soluble in 
dichloromethane vvith separatíon oi water. Store at 2 
degrees to 8 degrees in a Container that has been treated to 
reduce static charges and that has a device ỉor the release of 
excess pressure. Unused material should not be retumed to 
its original Container but should be desơoyed by the 
addỉtíon oỉ sodium hydroxide solutíon (10%). Destructíon 
can be conádered to be complete ư the additíon oí a crystal 
oỉ potassium iodide does not result in the release of ừee 
iodine after addỉScation with dỉlute hydrochloric add. 
Protect bom light.
ŨSP 36: (Hydrous Benzoyl Peroxide). It contains a 
minimum of 20% of vvater for the purpose of redudng 
tlanunability and shock sensitivity. The hydrous ỉorm is a 
vvhite granular powder with a characterístic odour. 
Sparingly soluble in water and in alcohol; soluble in 
acetone, in chloroỉonn, and in ether. Store in the oiiginal 
Container, ơeated to reduce static charges. Unused material

should not be returned to its original Container but should 
be destroyed by the addition of sodium hydroxide solution 
(10%). Destruction can be considered to be complete ư the 
addition oỉ a crystal oi potassium iodide does not result in 
the release of free iodine.

Uses and Adminỉstratìon
Benzoyl peroxide has mild keratolytic properties. Its 
antímicrobial action is probably due to ỉts oxidising eỉfect 
and activity has been reported against Staphybcoccus 
epidermidũ and Propionibaứerium aates. It is used mainly in 
the treatment of acne (below), applied once or tvvice daily in 
topical preparaóons usually containing 2.5 to 10%, 
sometimes with other antứnicrobials. For use in young 
children, see below. It has been used similarly in the 
treatment of fungal sldn iníectionỉ (p. 568.1), su ch as tinea 
pedis although õther drugs are usually preíerred. A 20% 
lodon has been applied every 8 to 12 hours in the treatment 
of decubitus or stasis ulcers. Strengths are expressed as 
anhydrous benroyl peroxide although it is used in a hydrous 
íorm for saíery (see Pharmacopoeias, above).

Benroyl peroxide is also used as a bleaching agent in the 
food industry and as a catalyst in the plastỉcs industry.

Acne. Benzoyl peroxide applied topically in concenưations 
of up to 10% is probably the most vvidely used Hrst-ỉine 
drug in the managemcnt o( mild acne (p. 1682.2). Early 
studies in animats íound benzoyl peroxide to be sebosup- 
pressive1 but later studies shovved that sebum exCTCtion 
rises during the first íew months of treaunent,13 probably 
due to the comedolytic action of benzoyl peroxide, and 
remains at a stable level thereaíter. Benzoyl peroxỉde has 
been shown to have a signihcant ỉnhibitory eỉĩea on skin 
microdora, vvith reductions in suríace and (ollicular micro- 
organisms within 48 hours of begínning ưeatment. but 
dinical improvement took several more days to appear.4 
The combined use of benzoyl peroxide with topical dinda- 
rnydn or erythromydn can inhibit the development of 
antibacterial resistance and bring about dinical ũnprove- 
ment vvhen resistance already exists.5

1. GJoor ỈÁ.etaL CytokiĐetỉc siudics on Lhe sebo-suppresslve eữect of drugs 
using the exampie of bemoyl peroxỉde. Anh Dcrmatol Ra ỉ 980:267:97- 
9

2. Cunỉiỉíe WJ, tí ai. Topicaỉ beruoyỉ peroxide inaeases the sebum 
excretion rate in paưentỉ iviih acne. Br J Dermaut 1983: 109: 577-9.

ỉ. Pierard*Franchỉmom c. tí al. Topical benxoy) peroride increases the 
sebum excretỉon ra te. Br J Dermatoi 1984; 110: 506.

4. Bojar RA. tí a i The short-term treatment oí acne vulgaris wúh benzoyl 
peroxỉde: elỉects on the suríace and íoếltcuiar cuuneous microũoni. Br J 
Dtrmatoỉ 1995; 132: 204-8.

5. Taylor GA. Shaliu AR. Benzoyỉ peroxỉde-based combỉnaiion therapies 
ỉor aaie vuỉgarứ: a comparatíve revỉew. Am J Qìn Drrmatoi 2004; 5:261-
5.

Administnrtion in children. In addition to itỉ use in adoles- 
cents vvith acne, benzoyl peroxide has also been used topi- 
cally in the treatment oỉ neonatal and iníantile acne; it 
may be applied once or twice daily starting with lower 
sưength preparations oỉ 2.5%.

Adverse Effects and Precautions
Topical applỉcatíon of benzoyl peroxide may produce skin 
irritation, particularly at the start oí ơeatment. In some 
patients the irrítation may require reduced ừequency of 
applicatíon or temporary suspension of treatment. skin 
dryness, peelỉng, rash, and transient local oedema may also 
occur. Contact sensitisation has been reported in some 
paúents using preparations containing benzoyl peroxide. 
Caution is required when applying it near the eyes, the 
mouth and other mucous membranes. and to the neck and 
other sensitìve areas. Patients should be alerted to benzoyl 
peroxide's bleaching property.

Body odour. An unusual unpleasant body odour in a 
patient was attributed to the topical use of benzoyl per- 
oxide.1

1. MolbergP. Body odor from topỉcaỉ benioyl peroxide. N Engỉ J Med 1981; 
304: 1366.

Cardnogenicily. There has been concem at the implica- 
tíons of some animal studies showing benzoyl peroxide to 
possess some tumour-promotìng activity.1 However, a ret- 
rospective survey in Canada conduded that there was no 
indicatíon that the normal use of benzoyl peroxide in thè 
neatment oỉ acne was assodated vvith an increased risk of 
íadal cancer.2 A comprehensive revievv3 that induded in- 
viíro and animaì studies, as well as human data, also con- 
duded that there was no evidence to assodate the topical 
use oỉ benzoyl peroxide with the development of skin can- 
cer in humans. Hovvever, the'International Agency ỉor 
Research on Cancer4 considers that there is inadequate 
evidence in humans and its overall evaluation is thai 
benzoyl peroxide is not dassiĐable as to its cardnogenidty 
to humans.

1. Jone$ GRN. skin cancer rlsk 10 indỉviduals usỉng the mmour promoter 
benzoyl peroxỉde for acne ưeaunenL Hum Taxiai 1985; 4: 75-8.

2. HoganDX ữaL  A study of acne treatments as rísk íaaors for skiu cancer 
oí the head and aeck. Br J Dermatoỉ 1991; 125: 343-8.

3. Knus AL, a  ữL Benxoyỉ peroxỉde: an ỉntegrated htunan saỉety 
assessment ỈOT cardnogenidty. Reguỉ Taxicoỉ Pharmaeoi 1999; 21:87-107.

4. IARCAVHO. Benxoyỉ penndde. ỈARC monoỊTaphi m  ứit evabiãtùm ơf 
aơdnogenie ràỉa to haium s vobtme 71 1999. Availabk at: http:// 
monographsdarc.fr/GNG/Monographs/vol7 ỉ /voỉume7 ỉ .pdỉ (accesed 
27/09/07)

Handling. Benzoyl peroxide powder may explode ư sub- 
jected to grinding, percusáon, or heat Hydrous benzoyl 
peroxide containing water to reduce the risk of explosion 
may still explode if exposed to temperatures higher than 
60 degrees or cause fires in the presence of redudng sub- 
stances.

HypersensHivity. Benzoyl peroxide appears to induce con- 
ta a  hypersensitivity quite often when used to treat leg 
ulcers,1 but it is undear how oỉten this occurs when used 
Ũ1 the ưeatment of acne.2 Patch testing3'4 in some studies 
suggests that up to 76% oỉ patients may be hypersensitive 
to benzoyl peroxide but this does not appear to coưelate 
either vvith the dinical irritaúon produced during ưeat- 
ment. which usually resolves on continued use, or with 

ị the reported inddence of hypersensitivity.2-4 In one study 
ị 25% of patients werc considered to be hypersensitive 
; from patch testing but only 2 of 44 patìents developed 

clinical hypersensitivity.4 Another study involving 204 
patíents with acne found that the inddence oí false-posi- 
tive irrítant skin reaaions to benzoyl peroxide was about 
15% but only 1% of the patients had true allergic reac- 
tions to the drug on lurther testing.5 However, there has 
been concem that hypersenãtivity to benzoyl peroxide 
may be mỉstaken for irritation or vvorsening of the acne.’

1. Vena GA. tí ai. Conuct dermatitií 10 benzoyÌ pcroxide. Contact Dtrmatins 
1982: 8: 338.

2. Cunlỉíỉe WJ. Burke B. Benxoyl peroxide: iack of sensitization. Aaa Dcrm 
Vaưrrol ỊStockk) 1982; 62: 458-9.

3. Leyden JJ. Khgman AM. Conract sensiúMÙon to benzoyl peroxide. 
Cơỉtíaơ Dermaùtis 1977; 3: 273-5.

4. Rietscbel RL. Duncan SH. Benioyl peroxìde reactions in an acne study 
group. Cơntềct Demuaừù 1982; 8: 323-6.

5. Baiato N, tí aỉ. Aaie and aỉlergic contaa dermaiitữ. ùm tatí Dtrmatìtis 
1996; 34: 68-9

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Cenơe Sweden. dassihes benzoyl peroxide 
as not porphyrinogenic it may be used as a drug of ũrst 
choỉce and no precautions are needed.'

1. The Drug Database íor Acute Porphyría. Available at: http;//www. 
drugs-porphyria.org (accessed 24/10/11)

Pharmacokinetics
Work in vitro and in animals' suggests that although there is 
some absorption of benzoyl peroxide aíter topical 
appLication, any absorbed drug appears to be metabolised 
in the skin to benzoic add and rapidly excreted in the uiine.

1. Ycung D. d  tl. Bciưoyl pcroxide: percuianeous pennniion and 
mnabolic disposilỉon U: eOect oí concrnưation. J Am Acaí Dermaul 
1983; 920-4.

Preparations
Proprielory Preporotìons (details are given in Volume B)
Single-ingredĨMt Preporalions. Arg.: Acnepas; Acnesan; Benzi- 
hex; Edáran; Ecnagel PB; Paracne; PB Gel; Solugek Tiltis; 
Valucne PB: Vixiderm E; Xicanil; AustraL: Benzac Brevoxyb 
clearasil UI tra Acne Treatment Cream; Oxy; PanOxyl; Austrũr. 
Akneroxid; Benzaknen; Brevoxyl; Beíg.: Akneroxid; Benzac 
Brevoxyl; PangeL' Braz.: Acnase; Acnezil; Beiuac AC; Benzac 
Dennesan; PanOxyl; Solugeb Canad.: Acetoxylt; Acne Solu
tions; Acne Vanishing Treatment; Acneban; Adasept BP; 
Benoxylt; Benzac Benzagel; Cetaphil Acne; Clean & Clear 
Continuous Control; Clean 6- Clear Persa GeL' Clear Acnet; 
Clear Pore On-The-Spotf; Clear skin Treatmest Repairing; 
Clear Zonef; Clearasil Daily Clear Acne B.p. PIus; clearasil 
Staydear BP Plust; clenzidenn; Dennacne; Dermalogica Spe- 
dal clearing Boosten Desquam-X-h Emergency Acne; Iãỉe 
Acne; Medicated Acne Gelf; Nature's Cure Acne; Ovemight 
Acne Control; Oxyt; Oxyderm; PanOxyl; Pure Periectìon clas- 
sic Rodan & Pields Proactiv Renevtóng cleanser Rodan & 
Helds Proactìv Repairíng; Shave Cream; skin ID; Solugeb Spec- 
tro Acnecare; ơtũe. Benzac Pansuựox' Peroxiben Mus; Piro- 
bac Solugel; China: Benzibex (SU); Bi Nĩng (31*); Cz.: 
Akneroxid; Basiron ACf; Edaran; Oxyt; Denm.: Basiron; pin.: 
Basiron; BrevoxyL' Fr.: Brevoxyb Curaspot' Cutacnyl' Edaran; 
EHacne; Pannogel; PanOxyk Ger.: Akneíug-oxid; Akneroxid; 
Benraknen; Beiúoyt; Benzperoxf; Brevoxyi; Cordes BPO; Klỉ- 
noxidỷ; Marduk; PanOxyl; Sanoxitf, Gr.: Benzac-W; Bioacne; 
Brevoxyl; Bong Kong: Akneroxid; Benzac AC; Brevoxyb Oxyt; 
Oxydennt; PanOxyb Hung.: Akneíug-oxid; Akneroxid; Lubex- 
yl; Inđiar. Abenz; Actiben; Akneroxid; Benzac AC; Brevoxyl' 
Persol; Indon.: Benzolac; Pimplext; IrL: Acnedde; Brevoxỹl; 
PanOxyl; Israel: Acne Derm; Benzac Clearex Benzoyl Per- 
oxỉde; ciearex Cover Up; Oxy; PanOxyl; ItaL: Benzac Benzo- 
lait PanOxyl; Reloxyl; Maỉaysia: Akneroxid; Benzac AC; Bre- 
voxyb PanOxyl; Mex.: Ákeprul; Benoxyl; Benzac AC; 
Benzadenn; Solugeb Neth.: Akneroxidt; Benzac Kruidvat 
Hydrogel' Oxyt; Tendoxt; Norw.: Basứon; Brevoxylt;
PanOxylt; NZ; Benzac Brevoxyk Clearasil ultra; PanOxyL’ PM-

All cross-reíerences reíer to entries in Volume A
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lipp.: Benoxylt; Beiuac AC; Brevoxylt; PanOxyl; ultra cleara- 
silt: PoL: Akneroxid; Benzacne; Benzapurf; Brevoxyb Lubexyb 
PorL: Benoxygeb Benzac Edaran; PanOxyb Peroxiben; Rus.: 
Basiron (BaaápoH); Edaran (3icjiap*H); S~Afr.: BenoxylỶ; Benzac 
AC; Brevoxyb clearasil Benzoyl P: Dry & Cleait: PanOxyb Sin
gapore. Acnacylt; Akneroxicb Benĩac Brevoxyl; pãnOxyb 
spain: Benoxygelt; Oxiderma: PanOxylt; Peroxacne; Peroxi- 
ben; Solucel; Stop Espinilla Normadermt; SwecL: Basiron; Bre- 
voxyb Stíoxylt: Switz.: Acnríuge; Akneroxid; Aknext; Benzac 
Benzaknen; Lubexyl; Thaù: Acnexyb Aczee; Benzac Brevoxyb 
Enzoxi<b PanOxyl; T u r k Aknefug BP; Aksib Benzac AC; 
Neuưogena Acne Mask; UR: Acnetide; Brevoxyi; Oxy; 
PanOxỹl; USA: Acne Clean Acne Medicadon; Benzac BenzẼ- 
Foam; Benáq; BP Gel; BP Wash; Brevoxyl; Clearasib Clinac 
BPO; Del Aqũa; Delos; Desquam; DesquamX; Fostex; Lavoden; 
NeoBenc OC8; On-the-Spõt Acne Treatment; Oxy; Pacnex; 
PanOxyl; Riax; SE BPO; Soludenr Triaz; Zadii; Venez.: Acnex; 
Benzac AC; Ecuaderm; Neutrogena OnSpot.
AAuU-ingradient Prepartrtions. Arg.: Acnepas E; clidan B; Clinda- 
cur; Clindoxyb CP-Acne Duo; Dennadeant; Duo Clindadn; 
Epiduo; Erimidn; Panalene Duo; Pentodave Combb Perdin: 
Peroxidin Duo; Peroximidna; AustraL: ClindaBenz; Duac Epi- 
duo; Austrùr. Acne Plus; Indoxyb Belg.: Acneplus; Benzader- 
mine; Benzamydn+; Epiduo; Braz-: Acnase; Clindoxyb Epiduo; 
CtauứL: Benzadin; Benzamydn; Clindoxyl; Tactuo; ơtũti Ben- 
zac Plus; Erimidn; Indoxyl; Klina; Ckina: Benzamytín (ỉ&£ 
lí); Cz.: Duac Denm.: clindoxyb Epiduo; Tactuot; Pin-'- clln- 
doxyl; Epiduo; Fr.: Epiduo; Ger.: Acne Plus; Duac Epiduo; Gr.: 
Benzamydn; Epiduo; Erybenz; Indoxyb Zarcad; Hong Rong: 
Acnesolt; Benzolac Cb Duac Epiduo; Hung.: Duac India: 
Acnebens Alesa; Persol Pone; Indon.: Benzolac Cb Fddixidt; 
IrL: Benzamydnt; Duac Quinoderm; Israel: Benzaclinf; Ben- 
zamydn; Duac /tai: Acnidazil; Delta 80 Plus; Delta 80; Duac 
Epiduo; Katoxyn; Malaysia: Duac Mex.: Beiưac Plusỷ; Benza- 
clinf; Benzamydnf; Clinđapađc Indoxyl; Neth.: Acnecare; 
Duac Norw.: Epiduo; NZ: Duac Epiduo; Phữipp.: Acne Pluỉt; 
Duac Epiduo; PoL: Duac Epiduo; PorL: Duac Epiduo; Zacnef; 
S-Afr.: Acnedeart; Aínidaàlt; Quinodermt; singapore. Benza- 
mydnt; Clindoxyl; Epiduo; Spain: Duac Epiduo; Tactuoben: 
Svred.: Duac Epiduo; Switz.: Acne Creme PIus; Duac Epíduo; 
Thai.: Duac Epiduo; Turk.: Benzadữu Beiuamydn; clindoxyl; 
UK: Duac Once Daily; Epỉduo; Quinoderm; Ukr.: Duac tHyax); 
USA: Acanya; Bencort: Bemadin; Benzamydn; Duac Eỉtadar 
Duo; Epiduo; Inova Acne Controb Inova; NuOx; Sulỉoxyl; Van- 
oxide-HC; Zacare Kít; Zoderm.
Pharmocopoeid  Preparalìons
BP 2014: Benzoyl Peroxide Cream; Beiuoyl Peroxide Geb 
Benzoyl Peroxide Lotíon; Potassium Hydroxyquinoline Sulphate 
and Benzoyl Peroxlde Cream;
USP 36: Benzoyl Peroxide Geb Benzoyl Peroxide Lotíon; 
Erythromycin and Benzoyl Peroxide Topical Gel.

Bisoctrùole IUSAN, HNNI
Bisoarizol; Bisoctrizolum; FAT-75634; MBBT; Methylene Bis- • 
Benzoữiazolyỉ Tetramethylbutylphenol; 5uĨ30idpM3OP. 
2,2'-Methylenebis[6'(2H-benzotriạzol-2-yl)-4-(l ,1,3,3-tetra- 
methylbutyOphenoQ.
Q iHsoN«02=658.9 
CAS — 103597-45-1.
UNII — 8NT850TOYS.

NOTE. Tinosorb M is a ơade name that has been used for 
bisoctrizole.
Pharmacopoeias. In us.
USP 36: (Bisoctrizole). Store at a temperature of 20 degrees 
to 25 degrees, excursions pemútted between 15 degrees and 
30 degrees.

Pro/i/e
Bisoarízole is used as a sunscreen (p. 1681.3). It is eííective 
against UVB and UVA light (for defirútions, see p. 1685.3).

Preparations
Proprietary Preporotions (details are given in Volume B)
Single ingredient Preporotions. Arg.: Lelco; Singapore. Sunsense 
Anti-Ageing.
Mubi-ingredient Preparotiom. Arg.: Fotocrem 50; Fotoprotector 
Extrem Pediatrics; Fotoprotector Extrem UVA Plust; Fotopro- 
teaor Extrem UVAf: Fotoproteaor Exưem; Potoprotéctor 
Exưem; Fotoprotector Exưem; Fotoprotenor Exttem; Fotopro- 
tector Exơem; Fotoproteaor Extrem; Fotoprotector Extrem; 
Fotoprotedor Extrem; Fotoprotector PediatiicsỶ; Fotoprotector 
Ultrã; Fotosol Ultra 50; Fotõsol Ultra Autobronceante; Fotosol 
Ultra; Fotosob Lelco Ultrablock Extreme; Lelco Ultrablockt; 
Ocusun; Polysianes; Polysianes; Valublodc V; Valubloclc; Aus- 
tral.: Sunsense And Ageing Face; Sunsense Bionze shield; 
Sunsense ultra; Braỉ.: Fotoprotetor Isdin Extrem UVAf; Foto- 
protetor Isdin Extrem; Fotoprotetor Isdln Exơem; Canađ.: ROC 
Minesol Protect ultra High; ROC Minesol Protect Very Hight; 
Soleil Protexion Velvet Moisture; Soleil Protexion Velvet Moist- 
ure; Chũe. Ansolan Avene Spray 50+; Fotoprotector Isdin 
Extrem Pediatiics; Potoprotedor Isdin Extrem Plust; Fotopro- 
tector Isdin Ultra 65f; Potoprọtector Isdin ultra 90f; Potosol 
CassaiaỶ; Potosol ultrat; Fotosol Ultra; Potosol* Nutraiỉdin; 
Photodẽnn AKNf; Photoderm ARf; Photodenn Kidt; Photo-

denn Maxt; Photoderm Spotf: Photoscreent; Photoscreen; 
ROC Minesol Actií; ROC Minesol Protect; ROC Minesol Protect; 
Utiage Crema Colon uriage Crema Extra; Uriage Proteaor 
Solart; Fr.: Avene Androugeurs; Daylong; Hyseke Solaire; Mel- 
ascreen solaire; SVR 100f; Ger.: Daylong actínỉcat; Hang Rong: 
Spectraban Sensitìve 30; SunSense And-ageing Face Mane; 
Malaysùr. SunSense And-Ageing Face; Mac.: Dennaglos Solart; 
Edipsol clarity; EcUpsol Porte; Eclỉpsol Hydro; Edipsol ultra; 
ProZone UI tra Pluido; Ưmbrella Plús; Singapore. Protexió; 
SwitZ-: Daylong actínica; UK: Spotnen Uviỉtat; Uvdstat; Veneỉ.: 
Photoderm Max; Photodeim Max; Photoderm.

Calamine
Calamina; Kalamin;.Prepared Calảmine; KanaMMH. 
Pharmacopoeias. In Br., Chín., ỉnt., and us.
BP 2014: (Calamine). It is a basic ánc carbonate colouxed 
with íerric oxide. It is an amorphous, impalpable, pink or 
reddish-brown powder, the colour depending on the variety 
and amount of íerric oxide present and the process by which 
it ỉs incorporated. Piactically insoluble in waten it dissolves 
with effervescence in hydrochloric add.
USP 36: (Calamine). It is zinc oxide with a small proportíon 
of íerric oxide. A pink, odourless, Sne powder. Insoluble in 
waten practìcally corapletely soluble in mineiaỉ atíds.

Profìle
Calamine has mild astringent and antipruritíc actíons and is 
used as a đusting powder, cream, lotíon, or ointment ỉn a 
variety of skin conditions although its vaỉue is uncertain.

Preparatíons
Preprietary Preparatíora (details are given in Volume B)

Single ingredent PrepcraHons. Braz-: Dudlamina; India: Calak; 
Intracal; Spain: Talquistína-h Thai.: Cabana..

Muhi-ingredianl Preparations. Arg.: Acuaderm; Caladryl; Calcu- 
san; Dennithan; Irricutan; Labsacalm; NorthiralTn; Pứiklot; Pir- 
acalamina; Pmrisedan Rosa; Prurisedan; Urtíkalma; AustraL: 
Animine; Calabandỷ; Calamine Lotíon; Dermalựe Plusf; Belg.: 
Caladryl; Braz.: Caladryl- Calamed; Calamina-h Calamyn; Cal- 
sol; Dennamina; Solardrll Composto; Canad.: Aveeno Antí- 
Itch; Caladrylỷ; Calamine Antihistamine; Calmoseptínet; 
Lotíon Calamine avec Antữiistaminique; Chile. Ivarest; Prur- 
iced; Fr.: Gel de Calamine; Pruriced; Pruriced; Hong Rong: 
Aicadrylt; Bacaminet; Cadramine-V; DPH with Calanũnet; 
Improved Veisalt; Uni-Calmint; Vasogent; India: Calacare; 
Caladryl; Calak; Calosoh; Calskin; Calvera; Cimíì; Siloderm; 
Indon.: Caladinet; Caladrylt; CalamecỊ-; Calarext; Coníottìn; 
Minost; Regatat; Irỉ.: RBCh Vasogent; Israel: Baby Paste + 
Chamomilet; Calamine Lotìon; Malaysia: Dermoplex Cala- 
mine; Norash; Tvvinlcle Calaminet: Mex.: Calađryl; Dermocare; 
Prodcan NZ: Am-O-Lint; Pkữipp.: Caladryb Calmoseptíne; 
PorL: Benaderma com Calamina; Caladryl; S,AỊr.: Adco-Bioh- 
ist; Caladryl; Calasthetíc Hỉstamed-h Singapore. Acne Clear 
Calamine and Menthol; Calamol; Korash; That: Allerdryl; 
Ancanún; Antípru; Cadinyl' Cadramine; Caladiph; Caladrylt; 
Calahyst Frx; Calakin; Calamine Lodon; Calamine Lodon; Cala- 
mine-D; Calanol; Calapro; Calarin; Caloryne; Canamine; 
Canerìn; clara; Fadrilf; Hista; Kadryl; KB Calo; Lanol; M-D; 
Patar lotion; Turk.: Caladrylt; Derỉvic Diyenilt; Kalmosan; 
Tanol; UK: Calaband; Lado Calamine; Lacto Calamine; RBC; 
Swarm; Vasogen; USA: Aveeno Antí-Itcht; Caladryl; Calagesic; 
Calamycin; Dome-Paste; Ivarest; RA Lotíon' Venez.: Borocan- 
fon Calaminol; Calasyl Original; Micoleet.

Pharmacopoeial Preporations
BP 2014: Aqueous Calamine Cream; Calamine and Coal Tar 
Ointment; Calamine Loúon; Calamine Ointment;
USP 36: Calanúne Topical Suspension; Phenolated CalamLnc 
Topical Suspension.

C a l c i p o t r i o l  IBAN. rlNNI
Caldpotrienẹ QjSAN>;. Gạídpottiplum; Kalcipôừiol;, Kalcypo-'
'tựpl;r Kãlsípoửíóy Kalsịpọbiôl 1; - Kanbt4MrKDTpno/i..' .
(52,7E^Ò4S)-244:yclopropyÌ?9»Ìp:SẹcC)chòía-5;7,,í;Q,(l;9),22-
tetraenerlaặgiỊ^rtriol.^:-!'--.; .i. •
C27H4o03=4T2.6'
dÀS —  /Ĩ2S28-ỌƠ-9; IĨ2965-21-6. _
ATC — D05AXỔ2:-
ATC Vet —  QD05AX02 -  .
yNỊl',-7- 143NQ3779B. "  _a V  . J  \  T-
Pharmacopoeias. In Eur. (see p. vii), which also indudes 
the monohydrate.
Ph. Eur. 8: (Caldpotriol Anhydrous; Caldpotrìolum 
Anhydricum). A white or almost white, crystalline povvder. 
It is senátíve to heat and lỉght. A reversible isomerisatíon to 
pre-caldpotriol takes place in solutíon, depending on 
temperature and time. The activity is due to both 
compounds. Practicaily insoluble in waten &eely soluble 
in alcohob slightly soluble in dichloromethane. Store in

airtight containers at a temperature of -20 degrees or below. 
Protea from light.
Ph. Eur. 8: (Caldpotriol Monohydrate; Caỉdpotriolum 
Monohydricum). A white OI ahnost white, aýstaSine 
powder. It is sensitive to lỉght A reversible isomerisatíon to 
pre-caldpotiiol takes place in solutíon, depending on 
temperatuie and time. The activity is due to both 
compounds. Practlcally insoluble in waten ừeely soluble 
in alcohol; slightly soluble in dichloromethane. Store ỉn 
aỉrtight containen. Protect hom light.

Uses and Administration
Caldpotriol is a vitamin Dị derivatỉve. ŨI vừro it appears to 
ìnduce diSerentiatìon and to suppress proMíeratíon of 
keratinocytes.

Caidpotriol is used in a aeam  or ointment ỉor the 
management oi plaque psoriasis and as a solutíon in the 
management of scalp psoriasis; the concentratìon of 
caldpotriol used is 0.005%. Applications shonld be made 
once or twice daily. No more than ìoóg of cream or 
ointment, or 60 mL oí scalp solution, shouỉd be applỉed in 
one week. ữ both are used, the limit is 60 g oí cream or 
ointment with 30 mL of scalp solution, or 30 g oỉ cream or 
ointment with 60 mL oí scalp soludon.
■ For the use of caỉdpotriol in children, see below.

Admínistration in children. Topical caldpotriol may be 
used in the management of plaque psoriasis in children. In 
the UK, the ointment (0.005%) may be applied tvvice 
daily. The maximum applied in One week should be 50 g 
in children aged 6 to 12 years, and 75 g in children more 
than 12 years of age. Thê BNFC also sũggests that under 
spedalist supervision the scalp solutíon (0.005%) may be 
applied twice daiỉy to children aged 6 years and over for 
the ơeatment oỉ scalp psoriasis; no more than 30 mL oỉ 
the solution should be applied in one week to those aged 
6 to 12 years, with older children receiving a maximum of 
45 mL in one vveek. When preparations are used together, 
the BNFC recommends a maximum total caldpotriol dose 
of 2.5 mg in any one week ỉor childien aged 6 to 12 yeais 
(e.g. 20 mL of the scalp solution vríth 30 g oỉ the oint- 
ment); in older chìldren, the maxứnum is 3.75 mg in any 
one vveek (e.g. 30 mỉ. o{ the scalp solution vvith 45 g of the 
ointment). In the UK, the scalp solutíon is not licensed for 
use in children and the ointment is not licensed ỉor use in 
children under 6 years; however, saíety and eíQcacy have 
been reported in small 8-week studies that have induded 
children as young as 2 years old.1'3 There are also a few 
case reports of topical caldpotriol use in iníants with psor- 
iasis. aged 3 months4 and 6 months.’

1. Darley CR. a a l. Salety and effi<acy of caldpoưiol aintnunt (Dovonex) 
in neaiing cbildren wi(h psoriasis vulgaris. 3rJ Dtrmaol 1996; 139:390-
3.

2. Oranje AP, ti aỉ. Topỉcal caltípotriol ìn chQdhood psoriasts. J Am Am i 
Dtmaíoì 1997; 36:203-8.

3. p*trizi A. a  al. Topĩcal caỉcipotrioỉ in childhood psoiiaãs. Acta Dtrm 
Venmoỉ 1999: 79: 477.

4. Travis LB. SUverbag NB. Psoriasis in intancy: tberapy vrỉth caidpoalene 
oimmenL Cutừ 2001; 68: 341-4.

5. Choi YJ, a  al. Inlantíle psoriasis: successtul neaưnem wilh topical 
caldpoirioL Ptdùtr Dtrmaul 2000; 17: 242—1.

sldn disorders. Topical drugs are the neatment of first 
choice for chronic plaque psoriasis (p. 1688.ỉ). Caldpotriol, 
dithranol, and coal tar are commonly used íor mild to 
moderate fotms of the disorder. Caldpotriol inhibits cell 
prolUeratíon and increases cell diỉỉerentiatìon by binding 
to vitamin D receptors, thus inhibiting epidermal grovvth 
and retuming some normality to the skin's structure. It ìs 
also possỉble that caldpotriol aííects immunological and 
inữammatory processes in the skin.1 Topical caldpotriol 
has been shown to be eííectíve in mild to moderate 
chronic plaque psoriasis; it is at least as eữective as dith- 
ranol, coai tar, and corticosteroids, and has been reported 
to be superior in several studies.1-2 Caldpotriol is also 
more cosmetically acceptable than dithranol. which can 
stain, and coal tar, which can have an unpleasant smell. 
Beneíits have been maintained with long-term use, and 
repeat courses are eữective ỉor the management o{ relapse. 
Although there are levver studies in children, caldpotriol 
has been reported to be saỉe and eữective in studies 
indudỉng children aged 2 to 15 years1 (see also Adminis- 
tradon in Children, above). Caldpotriol, applied as a topi- 
cal solution, is also eữective for scalp psoriasù.’ When Solu
tions oi caldpotiiol and betamethasone were compared for 
mild to moderate scalp psoriasis,4 caldpotriol produced a 
satisíactory response, but betamethasone was more effec- 
tive and was assodated wlth less initation oỉ the scalp and 
face. Similar cesults vvere reported in a study comparing 
caldpotriol with dobetasol propionate in moderate to 
severe scalp psoriasis.5 In a study oỉ patients with nail psor- 
iasừ about half receíved beneĐt from caldpotriol oỉntment 
over a 3 to 5 month treatment period.6 This result was 
similar to that íound íor patíents treated with betạmetha- 
sone and salicylic add ointment.

The Symbol t  denotes a preparation no longer actively maiketed
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Use oỉ caldpotriol with oứter antìpsoriatic drugs may be 
benefidaL The combinatíon of caldpotriol with a topical 
cortícosteroid is more eổective than monotherapy with 
either of these.1-7-* TTeatment for up to 4 weeks is usuaUy 
eữective and may be ỉollovved by maintenance caldpotriol 
monotherapy.9 Topical caldpotriol with systemic therapies 
has also been tried. There is evidence that the response to 
oral ddosporin or adtretin can be improved.1 as can the 
response to phototherapy (UVB) or photochemotherapy 
(FUVA).U0 Combination theiapy may also reduce the 
cumulatíve dose of adơetin, UVB, or PUVA requìred to 
achieve dearance or marked improvement o i psoriaás, 
potentially redudng the risk of long-term adveise eỉíects 
from these treatments.1-10-11 Hovvever, because o l the 
potential ÍOT the vehide of topical caldpotriol preparations 
to block u v  irradiation. they ỉhould be applied at least 2 
houre before irradiation.12 Despite promising reports (rom 
combination therapy using topical caldpotriol with systemic 
treatment, phototherapy, or photochemotherapy, a sys- 
tematic revievv13 ỉound that although there can be a 
measurable additỉve eííect, it may not be dinỉcally 
rignựicant ỉn patientỉ' own assessments.

A 2-week course of high-dose caldpotríol (up to 360 g of
0. 0 0 5 .  ointment weekly) has been used for inpatìent 
trcatment of extensive psoriasis, foUowed by the usual 
recommended dose (up to 100 g vveekly) for residual 
psoriasis.14 Asymptomatic hypercalcaemia and hypercal- 
duria occuưed in some patỉents. and the authors suggested 
that the monitoring oỉ caldum homoeostaás is mandatory 
with thiỉ tegimen (see also Effects on Caldum Homo- 
eostasis, belovv). Relapse occuưed in most patients vvithin 
one year.

Bene&dal results with caldpotriol have also been 
reported in small numbers of patients with various skin 
disorders15 induding acroderm atitừ  co n tinua  o f H allopeau, 
a m ỷỉu en t a n d  rttic u la te d  pap illo m a to sừ , am genừ a l ừ h thyorís. 
in fỉa m m a io ry  lin ea r verrucous ep iderm al rtcvu ỉ, lichen  am ylo i- 
dosừ , m orphea OT lin ea r scleroderm a, p ityria sis rubra  p ila rừ . 
p ru rig o  n o d u la ris, and seborrhoeic d trm a titis . A small open 
study16 has indicated that topical caldpotrìol may be 
eííective in the ưeatment of oral leucoplakia  (see under 
Bleomycin, p. 750.3). It has also been tried, alone or with 
UVA or UVB, or a topical corticosteroid, in the ưeatment of 
v iíilig o 17'21 (see Pigmentation Disordets. p. 1687.2), but 
results have been mixed.

1. Scon u ,  ít «/. Calcipooiol ointmenc: a rcview of ĩts use in the 
(nanagement of psorìasỉs. Am J Qin Dermatoỉ 2001; 2: 95-120.

2. Ashcroft DM. tí ai. Systematỉc revỉew ol comparaùve eỉScacy and 
toỉeiabQỉty of calãpomol ỉn treaiỉng chronic plaque psorìasỉs. BMJ2000; 
320: 963-7.

3. Tba£ D. ttaL  Cakipotrioỉ solutíon for the treatmem of scalp psorỉasis: 
evaỉuatíon of efficacy, saỉety and acceptance ỉn 3,396 patíems. 
Dermatoiogy 2001; 203: 153-6.

4. KUber MR, t í  ai. Comparative eííects oi caỉápotrlol solutỉon 
(50micrograms/mL) and betamethaỉone 17-valerate soỉutỉon 
(ỉ mg/mL) ỉn the treatmem oí scalp psoriasiỉ. Br J Dtrmaiol 1994; ư i ỉ  
678-83.

5. Rcygagne p, tí ai. Cỉobetasol propionaie shampoo 0.05 % and caidpoơỉoỉ 
soỉudon 0.005%: a randomôed comparison of efficacy and saỉety in 
subịects with scaJp psorỉasỉs. J  Dermaiữi Trtat 2005; 16: 31-6.

6. TostiA. tía l. Caỉdpocrioi oimment ỉn niil psoriasiỉ: a comroUed douMe- 
bỉỉnd compariĩon wtth betamethasone dipropionate and saỉtcyiỉc add. Br 
J Dermatoi 1998; 139: 655-9.

7. Penton c  Plosker GL. Caỉdpotrioỉ/betamethasone dỉpropionate: a 
review oí ỉts use m the treaonent of psoriaỉiỉ vuỉgarỉs. Am J ơin Dermatoỉ 
2004; 5; 463-78.

8. KragbaQe K. van de Kerkhoí PCM. ConsỉsteĐcy of data in 5ỈZ phase HI 
Hintral stuđỉes 0( a two-compound product coDtainỉng caidpotriol and 
beumethasone dỉpropionate ữintmẽnt ĩor the treaanẽnt oí psoriasb. J 
Eưr Acad Dermatol Vtnertol 2006; 20: 39-44.

9. w hite s, tí ềỉ. Use of calcỉpotrỉene aream (Dovonex cream) ỉoDoveing 
acnte sea tm on aỉ psoriasỉs vuỉgaris wỉth the caidpotriene/betametha- 
sone dỉpropỉcmate tm x o mponnd product {Tadonex): a randomoed, 
panỉỉel-grotqi dỉoicaỉ OỉaL Am J  ơ ùí Dermãtoi 2006; 7; 177-84.

10. Tonas H, A ãl. A OMnbỉnatíon thenpy o i caldpotrìo] creaa and PUVA 
reduces the ƯVA dose and improves the response of psoriaảs vuỉgaris. J 
Dermatoi Treat 2004; 15: 98-103.

11. Woo WK, McKenna KE. CombinatioĐ TL0I uỉtnviolet B photữtherapy 
and toỊàcaỉ caỉópotiiol for psorlasis: a prospecdve nuidomized pỉacebo- 
amtroũed ritnicai triaL 3 rJ  Dtrmatữi 2003; 149: 146-50.

12. De Rle MA. tí ai. Caỉdpoclol ointment and cream or tbeỉr vehỉdes 
apphed immedỉateỉy beíore imđỉatỉon ỉnhỉbli uỉtravỉoỉet B*ỉnduced 
erythema. Br J Dermatol 2000; 142: 1160-5.

13. Ashcroỉt DM, tí ai. Combỉnatỉon regỉmens oi topical caỉdpottỉene ỉn 
chronỉc plaque psoríasis: systematlc revỉew oỉ efficacy and toỉerabiỉity. 
Ardt Dermatoi 2000; 136: 1536-43.

14. B ld to  TO, tí aL Long-term otncome oỉ severe chronỉc plaque pscmasis 
ỉoũowmg treatraent wỉth higb^dose topical caldpotĩioỉ. Br J Dermataỉ 
1998;139:265-6.

15. Hữỉm EA. Jemec GBE. The therapeutỉc potential of caltípooiol in 
đỉseases other than psorlasỉs. ỉn t J Drrmatoi 2002; 41: 38-43.

16. Pemiano F, tí a i Oral leukopỉalda: open trỉa! of topical thenpy vvỉth 
caỉdpotĩỉol compared wỉth ưetinom. ha J Orai Maxiỉìofac SurỊ 2001; 30: 
402-6.

17. Ameen M .tíaL  Topical caldpotriol as monotherapy and ỉn cmnbinaúon 
with psoraỉen pỉus uhravkdet A ỉn the treatment ữf vỉtỉỉỉgo BrJ Dermatoi 
2001; 145: 476-9.

18. Qnaverini c  tíaL  Treatment oí vitũigo by topỉcaỉ caldpotrloL J Eur Aĩoẩ 
Dermatoi Venenoỉ 2002; 16:137-8.

19. Kumaran MS, tí ai. Effect of topỉcaỉ catdpouiol betamethasooe 
dỉpropionare and ĩheừ  rombỉnatỉỡn ỉn the ĩreãỉm cnt oi ỉocalỉzed yidligữ.
J  Ear Acad Dcrmaiol Vmertoỉ 2006; 20: 269-73.

20. Goktas E  tí ai. Combinatỉon of nanow band UVB and topỉcaỉ caldpotrioỉ 
ỉor the treatmem of vitlligo. J Eur Acad Dermaĩol Venereol 2006; 20: 553-

21. Arca E  tí ai. Narrow-band ultravỉolet B as monotherapy and in 
combinatíon wỉth topicaỉ caldpotriol ữi the treatmem ơf vhỉllgo. J 
Dcrmatoi 2006; 33: 338-43.

Adverse Eỉíects and Precautìons
The most Ễrequent adverse eífect assodated with caldpotriol 
is skdn iiritadon and it should not thereỉore be applied to the 
fadal area. Symptoms may indude buming, itching, 
erythema, and dry skin. but stopping therapy is seldom 
necessary. Aggravation of psotiaás may occur. Hypercaí- 
caemia has occuired durìng treatment with caldpotriol and 
although rapidly reversible on withdrawal, it should not be 
used in patients with disordeis oí caldum metabolism. 
Other rare adverse eíĩectỉ may indude skin atrophy, 
hyperpigmentation, and photosenãtivity. Patients should 
limit or avoid excessive exposure to both natural and 
attihdai sunlight, because animal ỉtudies have suggested 
that topical caldpotriol may enhance the eỉfect of uv  
radiation to induce skin tumours.

Effects on cdcium homoeostaỉis. Caldpotrỉol is a vitamin 
D derivative and thereíore has the potential to cause 
hypercalcaemia and hypercalduria. Up to December 1993. 
when about 150000 patients in the UK had been ưeated 

I with caldpotriol, the UK CSM had received 6 reports of 
hypercalcaemỉa and 2 of hypercalduria.1 Three oỉ the 
patients vvith hypercalcaemia eỉther had used doses in 
excess of the recommended maximum (see Uses and 
Adnũnistratioa p. 1697.3) or had pustular or exíoliative 
psoriasis. Hypercalcaemia and hypercalduila were reversi- 
ble on withdrawal of caldpotriol. A study2 investigating 
the effea of caldpotriol on urine caldum exaetion found 
that use of the maximum recommended dose for 4 weeks 
produced increased urine caldum excretion, and the 
authors suggested that patients requiríng the maxũnum 
dose of caldpotriol should be monitored for hypercalduria 
beíore and during treatmenL A revỉevv3 of the etỉects of 
vitamin D analogues on caldum homoeostasis conduded 
that patients vvith unstable psoriasis are at particular risk 
of toxidty bom caldpotriol and that measurement oí 
urine caldum exaetion iỉ a more sensitive indicator of 
toxidty than serum-caldum concenưations.

1. CSM/MCA. Dovoncx oimmcnt (cakipotríol). Currem Probkms 1994; 20:
3. Also availabỉe ac http:/hvww.mhra.gov.uiưbome/ỉdcplg? 
IdcService«GET.FII£&dDocName«CON2024457&RevisỉonSeỉect!on- 
MethodsLaiescReỉeased {accessed 27/09/07)

2. Berth*Jones J, tí ai. Urine caỉtíum excreiỉoh durìng treaunem of 
psoriasis wỉth topical caỉdpoưỉol. B rJ Dermatoì 1993; 129:411-14.

3. Bourke JF. a ai. Yltanùn D analogues in psoriasis: eíỉects on systemỉc 
caldum homeostahs. B rJ Dermatữi 1996; 135: 347-54.

Hyperpigmentation. Hyperpigmentation occurred at the 
áte oí calđpotriol application in 2 patients aher use with 
PUVA-bath therapy (a topical psoralen with ƯVA ữradia- 
tion) for psoriasis.1 The effea peisisted for at least 4 
monthỉ in these padents. Hyperpigmentatíon oí psoriatic 
plaques was also reponed in a patíent treated with topical 
caldpotrìol and UVB phototberapy.2 Abnormal lentiginous 
pigmentatỉon of psoriatic plaques occurred in a patient 
rn a te d  with topical calõpouiol ỈOT psoriasứ. which had 
worsened duiing chemotherapy íor melanoma. and was 
still prcsent 2 years aíter stopping chemotherapy and cal- 
dpotriol., The authoiỉ also noted that melanoma can 
cause pigment changes and may have played a role in this 
case.

There has been some interest in the hypcrpigmentary 
eflects oỉ caldpotriol for the possible treatment o( vitiligo 
(see Skin Disorders, p. 1697.3).

1. Gliser R. a  ai. HypeipigmenudoD due co copical aadpotriol and 
phoiodianoihenpy in ĩwo psoriatic padents. Br J Dtrmaloì 1998; 139: 
148-51.

2. Rũtter A. 5cfawarz T. Ausgepcdgic Hyperpígmmtíening ỉn ỊHOĩiatísdicn 
plaqucs als Poỉge eíncr Kombinationtbehandlung mit ƯVB-311 nm und 
Caldpoơiol. Hauuim 2000: 51: 431-3.

3. o lih  J. cl ũl. pỉgmcnt anomaly caused by caldpooiol in a subjeci wiifa 
mdanoma. J Eur Auid Drrmoíol Vcnertol 2004; 18: 113-15.

Poq>hyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes caldpotriol as not 
porphyrinogenic it may be used as a drug oỉ ữrst choice 
and no ptecautíons are needed.1

1. The Dnig Database ỉor Acute Porphyria. AvaQable an hnp://www. 
đrugs*porphyda.org (accessed 24/10/1 i)

Preparations
Propíietary Praparatians (detailỉ arẹ given in Volume B)
Singh ingmdient Prepuiulium. Arg.\ Daivonex; AustroL: Daivo- 
nex; Austrùr. Psorcutan; Belg.: Daivơnex; Broz.: Daivonex; 
Cttnad: Dovonex; Chile. Daivonex; Chừur. Aofuqing 
Daivonex (ÌÉ^3±); Cz.: Daivonex; Denm.: Daivonex; Dovonex; 
Fòl: Daivonex; Fr.: Daivonex; G e rDaivonex; Psorcutan; Cr.: 
Cipocal; Dopotril; Dovonex; F-Psorin; PĩoraAecc Hơng Kong-. 
Cipotriol; Daivonex; Hung.: Daivonex-t<; India: Daivonex; Hen- 
mar; Indon.: Daivonex; ỉrL: Calcilt; Dovonex; Israel: Daivonex; 
ItaL: Daivonex; Psorcutan; Jpn: Dovonex: Malaysũr. Daivobet; 
Daivonex; Mex.: Daivonex' Eukadar Netk.: Daivoncxt; Fenip- 
soriant; Norw.: Daivonexỷ: NZ: Daivonex; Pkữipp.: Daivonex'

PoL: Daivoncx; Sorel Plus; PorL: Daivonex; Rus.: Daivonex 
ỰỊaliBOHexc); S.Afr.: Dovonex; Singapore. Daivonex; Spain: 
Daivonex; Swe<L: Daivonext; Swtíz.: Daivonex; ThaL: Daivo- 
nex; Turk.: Psorcutan; UK: Dovonex; USA: Dovonex: Sorilux.
Muki-ingradienl Praporationt. Arg.: Tadonex; AustraL: Daivo- 
bec Austria: Psorcutan Beta; Xamiol; Belg.: Dovobet; XamioL 
Brạz.: Daivobet; Canad.: Dovobet; Xamiol; Chinar. Daivobet 
B S); Cz.: Daivobet; Xamiol; Denm.: Daivobet; Xamiol; Pin.: 
Dalvobct Xamiol' Pr.: Daivobec Xamiob Ger.: Daivobet; Psor- 
cutan Beta; Xamiol; Gr.: Dovobet; Xamiol- Hong Kong: Daivo- 
bet; Xamiol; Hung.: Daivobet; Irutia: Daivobet' Heximar-B; 
ỉndon.: Daivobec IrL: Dovobet; Xamiob Israel: Daivobet; 
Xamiol; ItaL: Dovobet; Token; Xamỉol; Mex.: Daivobet; Neth.: 
Dovobet; XamioL- Norw.: Daivobet; Xamiol; NZ: Daivobet: Phi- 
Upp.: Daivobet; XamioL' PoL: Daivobct; Xamiol; Port: Daivobet; 
Xamiol; Rus.: Daivobet ựUaBoổeT); S.Afr.: Dovobet; Singapore. 
Daivobet; Xamiol; Spain: Daivobet; Xamiok Swed.: Daivobet; 
Xamiol; Switz.: Daivobet; Xamiol; Thai.: Daivobet; Xamiol; 
Turk.: Psorcutan Beta: UK: Dovobec Xamiolt; USA: Tadonex.

Centella
Azijinẻs centeiès ỉolè; Ãzsiai gázlófiá; Centellae Asiaticae 
Herbar Herba Centellae; Hidrocótilo; Hydrocotyle; Indian 
Pennywort; Naí centely asijské; Rohtosammakonputki; 
Sallatsspikblad; Wassemabelkraut Asiatisches; UeHTen/ia 
A3naTCKan (Centella àsiatìca).
CAS —  464-92-6 ịasiatk aãd); 16830-15-2 (osiaticoside); 
18449-41-7 (madecassic add); 34540-22-2 (madecassoside). 
ẠTC Herb —  HM01AW5005 (Centella asiatica,- herb); 
HD03W85001 (Centella asiatica: herb).
UNII —  7M867G6TỈU (Centella asiatica;; 6810070TYD 
(Centella asiatica extract).

Phanmacopoeias. In Chín.. Eur. (see p. vii) and ưs. u s  also 
indudes a povvdered foiTO. a povvdered extract. and Centella 
Aỉiatíca Triterpenes.
Ph. Eur. 8: (Centella). The dried, íragmented aerial parts of 
Centtỉla asiatica. It contains not less than 6% of total 
triterpenoid derivatives, expressed as asiaticoside, calculated 
with reíerence to dried dmg. Protect from light.
USP 36: (Centella Aỉiatica). The dried aerial parts of Centella 
asiatica (Hydrocotyle asiatica) (Apiaceae). It is also knovvn in 
commerce as gotu kola. ỉt contains not less than 2.0% oí 
tritetpene derivatives. Protea bom light and moisture.
USP 36: (Centella Asiatica Triterpenes). A haction enriched 
in Centella asiatica triteipenes derivatives. It contains not Iess 
than 90.0% of tritetpene derivatives. Store at a temperature 
of 20 degrees to 25 degrees, excursions permitted between 
15 degrees and 30 degrees. Protect bom light and moisture.

ProẠVe
Centella contains the triterpene adds madecassic add, 
asiatíc add, and theữ glycosides aáaticoside and madecasso- 
side. It has been used topically and orally in the 
management oi vvounds, ulcers, and keloid scars. 
Preparations containing asiaticoside ànd madecassoside 
have also been used.

The names gotu kola, gotu cola. and gota kola are used 
for Ccntella asiatica (=Hydrocotyle asùxtica) in herbal medicine. 
Homoeopathy

Centella has been used in homoeopathic medidnes. 
Reíerences.

1. VVHO. Herba Centallae. WH0 Monoỹraphs on Seiecttd Mtdiónaỉ PỉartB. 
volume 1. Geneva: WHO: 1999. Aỉso available ac http://apps.who.im/ 
meditínedocs/en/d/Js22ỠOe/ỈO.html (accesed 27/05/10)

Adverse effeds. Contaa dermatitis has been reponed 
with the topical use of centella.1 There is also a repon of 3 
cases of hepatotoxidty assodated with ingestion oí centel- 
la, all presenting with jaundice, painỉul hepatomegaly, 
and granulomatous hepatitis with areas of necrosis.2

1 . Gonxalo Gartjo MA. a  al. Allerglc conua dennaliúỉ due 10 Centella 
asỉatíca: a new case. Aỉỉerỹoỉ Ịmmtovpathoi (Madr) 1996; 24: 132-4.

2. Jocge OA, Jorge AD. Hepaiotoxidty assodated wỉth the ingestion oỉ 
CemelU asỉatỉca. Rev Esp Enferm Dig 2005; 97: 115-24.

Preparatíons
Proprietary PrBpuiohons (detaiỉs arc given ìn Volume B)
Singlo ingredĩent Preporolioos. Arg.: Peitusan: Belg.: Madecas- 
sol; Braz.: Centelax+; Centella-Vitt; Ckữe. Celnlase Plus: Celu- 
lase; Centabel; Escar T; Madecassol; Fr.: Madecassob Gr.: 
Madecassol; Hong Kong: Madecassol; India: Iqmem: Leamol 
Plus; Indotu: Rtocassol; Lanakeloid; Madecassol; Telcasol; ItaL: 
Centellase; Malaysia: Lanakeloid; Mex.: Madecassol' PorL: 
Madecassol; Singapore. CenteQase; Centica; Lanakeloid; Spain: 
Blastoestúnulina; Grail; Thai.: MadecassoU Turk.: Madecassol' 
Venez.: Litonate; Madecassol.
Mubi-ingredient Preparaiianỉ. Arg.: Adelgazar; Aheisun; BiocelL' 
CeUasene Gold; CeUasenet: Celu-Atlas; Centella Asiatíca Com- 
puesta; Centella Asiadca Diatest; Centella Aỉiatíca Plus: Centel- 
la Aỉiatica Spin Centella Asiatica Vitab Centella Incaico; Centel- 
la Queen còmplex; Centella Queen Complex: Centella Queen 
Reductora: Centellacrom: Centellase de Centella Queen; Cen-

All cross-reíerences refer to entries in Volume A

http://apps.who.im/
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teilase Get Clevosan; Cìevosan: CVP Cellulite; CVP Cellulite; 
Desgras Piel Naranja; Do«or 10 Body; Durgel; Energúante Vital 
con ginseng; Estri-Atlas; Pangan Plus; Gardnol Max; Gentianel- 
la; Ginal Cent; Ginkan: Herbacúon Cel&n; Indian Health - Cen- 
tella; Indian Health - Gardnìa; Linỉol Cicatrizante; Lodherp 
Liposomas Andage; Lodherp Liposomas Vitanúnado; Mailen; 
Moragen; Natural Diet Neo Pelvidllin; Nio Marine; No-Gras; 
Ovufem; Ovumix: Pentol; Redudiet; Septígyn; Vagicural Plus; 
Varicura; Venohil; VNS 45; AustraL: Aescũĩus & Ruscus Com- 
pound; Arthro-Eze; Brahmi Super Leaming Complex: Extrallỉe 
Leg-Caref; Por Women Active Woman Fotmulat; Mindac 
chữe. Cellenergy; Celu-Atlas; Celulase Con Neomidna; Cica- 
plast; Cicapost; Escar T-Neomidna; Estri-Atlas; Períect Body; 
Redermic Piel; Redetmic XL; Ruboiil AI; Ureadin Rx DB; Pr.: 
Cicaplasc Cicatridine; Fadiatnone; Veganix; Ger.: Ialunara; 
Itidia: Abana; Attentio; Dennec Deimec Geriíorte; Geriíorte; 
Memtone; Menosan; Mentat; Mulmin Plus; Indon.: Lanake- 
Íoid-E; Venos; ItaL: Angiorex Complex; Angiotoa: Angioton; 
Angiovein; Capill Venogeb Capill; Centella Complex; Centella 
Complex; Centeril H; Centeril H; Clebolidert; Criotonal; Denni- 
lia Fleboãnt; Emmenoiasi; Flavion; Flebo-Sỉf; FIebofort; Flebo- 
fort; FleboIiden Flebovis; Flebozin; Fraxiven; Gelovis; Idren; 
Levital Plus Lik-Gelt; Neomyrt Plus; Osmogel; Plk Gel; Procto- 
cella Complex; Slimmer Plus; Tractoven; Vaginol; Vasotonal; 
Venactive; Venoplanc Venoplanc Venoplant; Wasotonal+; 
Malaysúr. Lanakeloid-E; Mex.: Madecassol C; Madecassol N; 
Nordibela; Varicyl; Mon.: Aláldia; Cicaleine; phũipp.: Memory 
DDt; Memory Plus; Premỉum Mẹmoiỉ Plus; Riiũex: Port: Anti- 
estrias; Singapore. Lanakeloid-E; Memomet; RuHex; Spain: 
BUstoestimũluiat; Blastoestimulina; BLastoeỉtimulina; Cemalyt; 
Nesíare; ukr.: Intellan (HHTennaa); Osteoartisi Max (Ocreoapni- 
3H Maicc); Trypsidan (TpmcKaaH)t; USA: Mucotrol; Venez.: 
Celyth's.
Homoeopathk Preporatíons. Fr.: Boripharm No lỷ; Boripharm 
No 22f; Saponaria Compose; Ger.: Allergo-Loges; Ceỉabene Cis- 
tus Komplext; Cistus canadensiỉ Oligoplex; Ekzevowen. ...

Ceramides
N-Acylsphingõsines. !
CAS —  104404-17-3 (ceramide); 100403-19-8 (ceramides).

ProỉỊle
Ceramides are a diverse group of sphingolipidỉ íound in the 
skin. They consist of a sphingoid base (sphingosine, 
phytosphingosine, or hydroxysphingosine) linked to a fatty 
add by an amide bond; the ỉatty add may be an alpha 
hydroxy add, an esteriíied alpha hydroxy add, or a 
nonhydroxy add and the carbon chains vary ỉn length but 
usually contain bettveen 16 and 40 carbon atoms. The major 
ceramides present in human skin have been dassiSed either 
by their characteristics on chromatography (ceramides 1 to 
8) or by a code consisting of 1 or 2 letters de&ning the type of 
íatty add (A, EO, or N) íollovved by a letter dehning the 
sphingoid base (S, p, or H).

Ceramides have an important role in the structure and 
ỉunction of the stratum comeum and naturaỉ and synthetic 
ceramides and their precursors have been applied topically 
in skin disorders such as dry skin and eaema. They have 
also been given orally in nutritional supplements. 
Reviews.

1. Coderch L. ei ai. Ceramides and skỉn íunction. Am J ơin Dermato! 2003; 4: 
107-29.

Preparations
Proprietory Preparations (details are given in Volume B) 
Single-ingr«(fient PraparoHons. Philipp.: Ceraklin.
Muhi-ingredient Preporotions. Arg.: Aminoterapiat; Lipiỉorce; 
Ureadin Fadal; Chile: EHadar H; Ureadin Fadal Antíarrugas;
U readin  Facial, U realeti; Fr.: A c tipu r 3 en  1; A ctipur A ntí- 
Lmperfectìons; Hong Kong: Physiogel; Malaysia: Pynocare- 
white; Singapore: Balneum Intensiv; Ceradan; UK: Balneum.

Cerous Nitrate
Cerio, niữato de; Cerium Nitrate; Ceru(lll) azotan; LỊepna 
HyrrpaT. -
Ce(NOj)3=326.1 -I .
'CAS -  10108-73-3. •■■■■■■■■■ ; . . ..
JJNII —:7ỊJ25VKD7PW. ; •

Proíiìe
Cerous nitrate has been used topicaUy, mainly with 
sulỉadiazine silver, in the ưeatment of bums.
Reíerences.

1. Gamer Jp, Hcppeỉl PS. Cerium nỉtrate in the management of bums. 
Bums 2005; 31: 539-47.

Preparatíons
Proprietary Preporotkxu (detailỉ are given in Volume B)
AAuhi-ingređent Preporolions. Belg.: Plammacerium; Braz.: Der- 
macerium; Fr.: Plammacerium; Gr.: Plammacerium; Hong

Xang: Flammacerium; Neth.: F!ammacerium; Phữipp.: Flam- 
macerium; PoL: Plammaceriumt; Spain: Flammazine Cerio; 
UR: Flammacerium.

Cinnamates
■Qnnạmate Esters. ■ ■

Prọfi'/ẹ
Cinnamates are esten of dnnamic add (p. 1748.3). Simple 
esten su ch as ethyl dnnamate (p. 2185.1) are used as 
ũavouis and periumes. Substituted dnnamates, induding p- 
methoxydnnamates such as octinoxate (p. 1715.1), are 
used as sunscreens.

Preparations
Proprietory Preparalions (details are given in Volume B)
Mutlî ngredienl Prepomtions. Chile: Avene 20 Protecdon Total; 
Avene 20 Ptotecdon Total; Fotoprotectores; Fotoprotectores; 
Photoscreent; Photoscreen; Fr.: SVR 100+; Port: Uriage 
ExtremeỶ-

Cinoxate IUSAN, rlNNI
Cinoxato;'Qhoxatum; UnHOKdaT. ■ 
2-Ethoxyethylp-methoxydhnamate;3-(4-Methoxyphenyl)- 
2-propẽnoic acid 2-ethoxvethỵl ester.
CmH,éo,=250.3 
CAS— 104-28-9 
UNII —  S43707H5BH.

Prọ/ỊYẹ
Cinoxate, a substituted dnnamate, is a sunscreen 
(p. 1681.3) with actíons similar to those of octinoxate 
(p. 1715.1). It is eSective against UVB light (for deSnitions, 
see p. 1685.3).

Preparatíons
proprietory Preporotions (details are given in Volume B)
Muhi-ingredìent Preparcrtions. USA: RV Paque; Venez.:
Neutrogena Ultra shẽer.

Crilanomer ỊriNNỊ

Àcryloniửỉíe-starch Copolỵmer; QiỊạnomềre; crilartòmẻro; 
Criláhomérum; ZK-94006; KpnnạHOMep. ■
A starch piòlymer wfth ácrylorĩitriỊè, '
CAS — 37291-07-9.
ATC —  D03AX09.
ATC Vet —  QD03AX09.

Profi/ẹ
Crilanomer is a starch copolymer used as a hydrogel wound 
dressing in the management of wounds.

Preparatíons
Proprietary Preparations (details are given in Volume B) 

Sngle-ingredient Prepartrtions. AustraL: Intrasite.

Crotamiton /SAN, riNNỊ

Cratam; Crotamitón; Crotamitonum; Krotamiton; Krotamito- 
nas; Krotamitoni; KpoTaMHTOH.
N-Ethyl-N-o-tolylcrotonamide; /V-Ethylcrotono-o-toluidide; 
A/-Ethyl-A/-(2-methylphenyl)-2-butenamide.
CI3H,7NO=2033 ■ .....
CẠS— 483-63-6. y  ' ỵ ~
ATC Vet —  QP53AXÕ4:.
UNII —  D6S4O4XD0H. ■■

Pharmacopoeias. In Chín., Bur. (see p. vu), and us.
Ph. Eur. 8: (Crotamiton). A colourless or pale yellovv oily 
liquid. It solidihes partly or completely at low temperatures. 
It is mainly the (E)-isomer, with not more than 15% of the 
(Z)-isomer. Slightly soluble in waten misdble with alcohol. 
Protect from light.
USP 36: (Crotamiton). A colourless to slightly yellovvish oil 
vvith a laint amine-like odour. It is a mixture of ôs- and 
íram-isotners. Soluble in alcohol and in methyl alcohol. 
Store in airtight containers. Protect from light.

Uses and Administation
Crotamiton is used as an antìpruritic (p. 1687.3), although 
its value is considered uncertain (see also below). It is

applied as a 10% cream or lotion 2 or 3 tũnes daily; chilđren 
aged less than 3 years may receive one application daily.

Crotamiton has also been used as an acaiidde in the 
treatment of scabies but other more eííective drugs are 
usually preíerred (p. 2148.1). The 10% cream or ĩotìon is 
applied, aỉter first bathing and drying, to the whole oỉ the 
body-suríace below the chín, parúcular attentíon bdng paid 
to body íolds and creases. A second applicatíon should be 
applied 24 hours later but it may need to be used once daily 
up to a total of 5 days to be effective.

Prurituỉ. A double-blind study in 31 patients1 found that 
10% crotamiton lotion was no more eílective an antìprui- 
itic than its vehide.

1. Smith HB. et ai. Crotamiton lodon ỉn pmritus. ĩn t J Dematoi 1994; 23: 
694-5.

Adverse Eữects and Precautions
Topical use of crotamiton occasionally causes irritation. 
There have been rare reports of hypersensitívity reactions. 
Crotamiton should not be used in patiients with acute 
exudative dennatitis. It should not be applied near the eyes, 
mouth, or other mucous membranes or on excoriated skin.

Ingestion of crotamỉton may cause buming and irritation 
of oral, oesophageal, and gastric mucosa with nausea, 
vomiting, and abdominal paứi.

Overdosoge. A 23-year-old woman developed tonic-don- 
ic seizures, requiring treatment with diazepam, aỉter inges- 
tion o{ a crotamiton emulsion.1 Other hospital neatment 
included gastrìc lavage, actìvated charcoal, and metodo- 
pramide. Crotamiton was deteaed in serum at a concen- 
ưation 0f 34 miơograms/mL and was also detectable with 
several metabolites ìn the urine. Reỉerence was also made 
to a report of a 2Vi-month-old child who had developed 
pallor and cyanosis aỉter excessive dermaỉ application of a 
crotamiton cream.

1. Meredith TJ, a  ai. Crocamiton overđose. Sum Exp Taxicol 1990; 9: 57.

Preparatíons
Proprietary PrspQrahons (details are gi ven in Volume B)
Single-ingredient Preparations. AustraL: Eurax; Austriar. Euraxrb 
Bẹlg.: Euraxt; CanaiL: Eurax; Chữe. Eurax; Chãur. An Fu Kang 

YoulUu (Otýlữ); Fr.: Eurax; Ger.: Crotamitext; Erax- 
ilt; Gr.: Eurax; Hong Kong. Dermoraxt; Eurax; Eurostn; 
Maraxt; tndia. Crotorax; Irl: Eurax; Israel: Eurax; Scabidn; 
/tai: Eurax; Malaysia: A-Bite; Crotoraxt; Eurax: Moz-Bite; 
Mex.: Acomexob Eurax; Norw.: Eurax; NZ: Eurax; Itch-Soothe; 
Phùipp.: Congen; Eurax: Scabiraxh PorL: Euiax: Scabiún; s. 
Afr.: Eurax; Singapore: Crotorax; Eurax; Moz-Bite; Switz.: 
Eurax; UK: Eurax; USA: Eurax; Venex.: Crotanol.
Multi-ingredienl Preparntiom. Arg.: Anastim; Empedd Pie; 
Chile. Kertyob Fr.: Kelual DS; Hong Kong: Uni-Rax-HC+; 
India: Crotorax-HC; Kertyol-S; Irt: Eurax-Hydrocortisone; 
Israel: Ouo-Scabil; Jpn: Una A Gelf; Una A' Malaysia: 
Crotamiton H; singapore. Crotorax-HC; UK: Eurax Hc Veneĩ.: 
Kertyol.
Phormacopoeial Preporolions
BP 2014: Crotamiton Cream: Crotamiton Lotion;
USP 36: Crotamiton Cream.

Dexỉranomer IBAN, HNNI

Dekstranomeeri; Dextrafiomère- E)extranómerQ;.-Dextrano- 
merum; ÍỊeKcrpaHOMep. ■.v.
Dextran cross-linked wlth epichrorohydrin (1-chloro-23- 
epoxypropane); Dextran 23-dihydroxypropyl 2-hydroxy-13' 
propanediyl ether.
CAS — 56087-11-7. .........
ATC —  D03AX02.
ATC Vet —  QD03AX02.
UNII — 30KX10TVD3.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Dextranomer). White or almost white, spherical 
beads. Practically insoluble in water. It svveils in vvater and 
elearolyte Solutions

Uses and Administration
The action of dextranomer as a wound dressing depends 
upon its ability to absorb up to 4 dmes its weight of fluid, 
induding dissolved and suspended material of molecular 
vveight up to about 5000.

Dextrânomer is used for the deansing of exudative and 
iníected bums (p. 1683.1), vvounds and ulcers (p. 1690.1), 
and for preparation for skin gratóng.

The wound is deansed vnth sterile vvater or saline and 
allovved to remain wet; dextranomer in the form of spherical 
beads is sprinkỉed on to a depth of at least 3 to 6 mm and 
covered vvith a sterile đressing. Ocdusive dressings are not 
recommended as they may lead to maceradon around the 
wound. The dextranomer should be removed when the

The Symbol t  denotes a preparation no longer actịvely marketed
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layer has become saturated with exudate; the old layer is 
washed off with a stream of sterile water or saline beíore 
renewal. The bequency oỉ renevval will depeod on the 
vvound, ranging hom once OT tvvice daily to several times a 
day. AU dextranomer must be removed beỉoie sldn grahing. 
Dextranomer may also be applỉed as a paste (either ready- 
made or prepared by múdng dextranomer beads with 
glycerol).

Implants containing dextranomer mỉcrospheres ỉn a 
stabilised hyaluronic atíd carrier gel (NASHA/Dx) have 
been ứýected into the submucosa oỉ the urethra in the 
management oỉ lemale stress urinary incontinence 
(p. 2349.2). Connective tissue graduaUy surrounds the 
microspheres, and the resulting augmented tissue helps to 
restore uiinary continence. In vesicouieteral reQux in 
children, implants containing up to ỈOmg may be ínjected 
into the submucosa oỉ the ureter, creating a bulge dose to 
the ureteral oribce. The procedure may be repeated aher ỉ  
months if necessary.
Reíerences.

ỉ .  Steoberg ẰM. et aL Urethnl injecrion for stress urinary ỉncominence: 
ỉong-term resuhs witb dextnnomer/hyaluronic add copolymer. ĩnt 
Ungyneeoi J  2003; 14: 333-8.

2. van Kerrebroeck p. ei ai. EíScacy and saỉety oí a novei sysiem (NASHA/ 
Dx copoỉymer Uỉỉng the Impỉacer device) íor ưeatmeni oí sưess urínary 
incontmence. Urobgy 2004; 64: 276-81.

3. Chapple CR. et ai. An open. multícentre stuđy oỉ NASHA/Dx Gel 
(Zuidex") ỉor the treacmem ơí stress urinary incominence. Eur Urol 
200S; 48: 488-94.

4. Dean GB, Doumanian LR. The extended use oí Deũux {dextranomer/ 
hyaỉuronic add) ÌD pediatric urcdogy. Curr Uroi Xep 2006; 7: 143-8.

3. Routh JC  tt  ai. SỈQgỉe center experience wítb endoscopic managetnem 
oí vesicoureteraỉ reũux in children. J ưroi ịBứltìmon) 2006; 175:1889- 
93.

6. Yu RN. Roth DR. Treatment of veskoureteral reQux using endoscopic 
injectìon oỉ nonanlmaỉ stabUỉzed byaluronỉc aòd/dextranonier gel: 
initũd experience in pedỉatric patíents by a sỉngỉe surgeon. M iatria  
2006; 118: 698-703.

7. Molitỉemo JA,e ía L  Endoscopic treatmem ai vesỉcoureteral reũux using 
dextranoiser hyaỉuronlc add copolymer. J Pediaơ Uroỉ 2008; 4: 221-8.

Adverse Eỉíects and Precautíons
Dextranomer can cause pain during dressing changes in 
some patients, and bleeding, blistering. and erythema have 
been reported occasionally. It should not be used in deep 
wounds or cavitíes bom which it cannot be easUy removed, 
nor should it be used on dry vvounds. Care should be 
exerdsed when paste ỉormulatíons of dextranomer are used 
near the eyes.

SpiUage may render suiíaces very slippery.
Viscous gel implants contaỉning dextranomer, injeaed 

submucosaUy arotmd the urethra, can cause transient 
urtnary ietention. Injectíon si te reactions induding mass. 
abscess, and pseudocyst ỉonnatìon have be en reported.

Preparations
proprietary Praparations (details are given in Volume B)
Sngle ingredĩent Preporoiions. Gr.: Debrisan; Mac.: Debrisan; 
PoL: Acudextt SAfr.: Debrisan-b USA: Debrisanf.
MulH-ingredient Preparations. UK: Zuídex; USA: Deílux; Solesta.

Dibenxoyimethane
DibènzõíImetàno; flti6eH30Ĩĩn»ãeTaH. 7
13-0iphenyf-13-propanedione.
C15HiÁ =2243 ' -
CĂS— 12(Hố-7.:— -'“ -  - - • '
ỤNỊI —  ANS7ME80KC

Protìle
Dibenzoylmethane is a sunscreen (p. 1681.3) with actions 
sỉmỉlar to those oỉ avobenzone (p. 1695.1). It is eữective 
against UVA light (for deSnitions. see p. 1685.3).

Preparotions
Propriaềorỵ PrBporatiom (details are given in Volume B) 
MuhHngrediant Pnepomlions. UK: RoC Sunscreen Stick.

Dihydroxyocetone
& lậ tíộ ạ ;r iỌịỊỊẬỉi EShidtQxiacetona; Ketotriose; ữùmnpoKr 
CPiẽH4eTÕVfcr -i-J r ■■- .  > : .
13-Dihydrâcypropan-2-one. •
C3H«03=90Dá - - ,

ĩ - .  .- ,
UN 11—  OtW DW ỗJOO? <  . :c

NOTE. DHA is also used as a synonym íor docosahexaenoic 
add (p. 1460.1).
Phamnacopoeias. In us.
USP 36: (Dihydroxyacetone). A white to off-white 
crystallỉne powder. The monomeric form is ừeely soluble 
in water, in alcohoL and in ether the dimeric form is ừeely

All cross-reíerences reíer to entries in Volume A

soluble in water, soluble in alcohoL and sparingly soluble in 
ether. A 5% solutỉon in water has a pH betvveen 4.0 and 6.0. 
Store at a temperature of 8 degrees to 15 degrees in airtight 
containers.

Uses and Adminỉstratìon
Application to the skin oí preparatíons containing 
dihydroxyacetone slowly produces a brovvn coloiation 
ãmilar to that caused by exposure to the sun, probably due 
to a reactíon with the amino adds oí the skin.

A single application may give rise to a patchy appearance; 
Progressive darkening of the skin results bom repeated use 
until a point is reached when the maximum ebect is 
achieved. u  the treatment is stopped the colour starts to fade 
aber about 2 days and disappears completely vvithin 8 to 14 
days a$ the extemal epidermal cells are lost by normal 
attrition.

Preparations usually contain 5% of dihydroxyacetone 
and have been used to camouílage vitiligo (see Pigmenta- 
non Disorders. p. 1687.2) or to produce an anifldaj suntan. 
Some preparations include sunscreens since the pigmenta- 
tion produced gives no protection against sunbum.

Adverse Effects and Precautỉons
Skin initation bom dihydroxyacetone occurs rarely; rashes 
and aỉlergic dermatids have been reported. Contaa with 
eyes, abraded skin, and dothing should be avoided.

Preparations
Proprielory Preparaiions (details are given in Volume B)

Sinqle ingredient Preparations. Arg.: Autohelios Bronz: DHA 
Autobronceante; Eurocolor Sin Sol; Ikx Auiobronceantet; 
Lelco sin Sot Maprosol Autobronceante; Austral.: Tru Brons 
Vitadyet; Braz.: Autohelios: Chữa Fotoprotectores; Leche 
Autobronceante; Neutrogena BuUd a Tan; ROC Minesol 
Bronze; Uriage Bmma Autobronceante; Mex.: Dermacrom; 
USA: Chromelin Complexion Blender.

Mubi-inyedient Preporaiiore. Arg.: FotosoI Ultra Autobron- 
ceante; Polysíanes Autobronceante; AustraL: Sunsense Self 
Tannìng System Sell Tan; Brai.: Sunmax Autobronzeadon 
Chữa Neutrogena Build a Tan; Fr.: Autohelios; Viócolon UK: 
VĩTĩcoIon USA: QT.

Diolamine Methoxycinnamate
DEA-Methoxyánnamate; Dlethanolamine Methoxycinna- 
mate; Diolamina metoxicinnamato; Diolamine Méthoxycirv 
namate; Diolamine p-Methoxycinnamate (plNNM); Dioiami- 
num Metoxicinnamatum; ílno/iaMMH MeTOKCncnHaMaT. 
p-Methoxydnnamic add compound with 23'-iminodietha- 
nol (1:1).
C10HiA ,C «H ,iNO2=2833 
C4S — 56265-46-4.
UNII —  ÌUFJ6AS9NK

Protìlẹ
Diolamine methoxydnnamate, a compounded substituted 
d n n am ate , is a sunscreen  (p. 1681.3) w ith  actíons sũ n ỉla rto  
those oi octinoxate (p. 1715.1). It is ettective against UVB 
light (íor deũnitions, see p. 1685.3).

Preparatíons
Proprietary Preporahons (details are given in Volume B)

MukHngredient Prepamẩons. Canad.: Presidenrs Choice Sun- 
blocic.

Dioxyỉ>enzone IUSAN, HNNI 
Benzofenorv8; Benzõphenone-8; Dioxibenzona; Dioxyben- 
zonum; NSC-56769; flMOKCM6eH30a 
22'-Dihydroxy-4-methoxybenzophenọne.
CmH ,Á= 2442 - -■■■ -  V ■ ■
CAS — 131-53-3. ■.
UNIf— B762XZ551X.

Pharmacopoeias. In us.
USP 36: (Dioxybeiưone). A yellovv povvder. Practìcally 
insoluble in vvater beely soluble in alcohol and in toluene. 
Store in airtight containers. Protea bom lighL

ProPỉe
Dioxybenzone, a substituted benzophenone, is a sunscreen 
(p. 1681.3) vvith actions similar to those oỉ oxybenzone 
(p. 1715.3). It is eữective against UVB and some UVA Ught 
(for debnitìons, see p. 1685.3).

Preparatíons
Propõetory PreparaHons (details are given in Volume B)
MukHnptdMl Preparaiions. Arg.: Solaquin Porte: spectraban 
CtauuL: Solaquin Forte; chữa ClasUel; Mac.: ClasUel; USA 
Solaquin Forte; Solaquin Forte.
Phoruiocopomil PraptaQỉnns
OSP 36: Dioxybenzone and Orybenzone Cream.

Diphencyprone
Diíendprona; flMỘeH4 Mnp0 H.
23-Dipheny)cydopropenone-1.
C,sH,oO=20&2 
CAS — 886-38-4.
ỤNII — I7G14NW5EC

Proỉile
Diphencyprone has been applied as a con ta a  sensitiser foi 
the treatment of alopeda. It has also been tried in vvarts.

Adverse effech. Diphencyprone is considered 10 lack ser- 
ious adverse eơects but some patients may not be able to 
tolerate the induced hypersensitivity reaction. There have 
been reports of generalised urticaría and dermographism. 
sometimes severe, foIlowing the use of diphencyprone.1"5 
In another case. a severe reactìon of urtícaría and dermo- 
graphism, which lasted several months, occurred aher the 
initial sensitisation dose.6 Allergy to diphencyprone has 
been reported in medical and nursing suữ in spite of tak- 
ing protective precaudons during its application.7 A 
patíent who received diphencyprone ưeatment for warts 
developed a vvidespread pruritic rash and palpitations due 
to ventricular extrasystoles.1 Vitiligo has also been 
reported in patients ưeated with diphencyprone*'10 and ít 
has been suggested that this might be due to unmasltíng 
oi subdinỉcal vinligo.''’ Erythema multíỉoime-like erup- 
tions have been associated with the topical application of 
diphencyprone.1 '•12

1. Lane P& Hogan DJ. Diphencyprone. JAm  Acad Dermatoỉ Ì9ẬB: 19:364-
3.

2. Tosti A. et a i C ontta urticaría đurìng topỉcaỉ immunotherapy. ũmtaa 
Dtrmatiã 1989; 21: 196-7.

3. Skrebova N. ei ai. Severe dcrmographism aíter topical therapy wỉth 
dlphcnyicycỉopropenone ỉor aỉopeda universatis. Contaa Dermatìtừ 
2000; 42: 212-15.

4. Francomano M. Seidenarỉ s. Unicaria after tơpical imraunothcrapy with 
dỉphenylcydỡpropenone. Contaũ Dermùtitừ 2002; 47: 310-11.

3. Short KA, Hỉggins EM. Unỉcaria as a ãdc-cf!cci oỉ diphencyprone 
therapy ỉor resisuni vtrai warts. B rJ Dcrmaíol 2003; 152: 583-5.

6. Aỉam M, et đỉ. Sevcrc unicarial reactỉon to diphenyicydopropenonc 
thcrapy íor alopecỉa areata. J Am Aeaắ Dermatol 1999; 40: ỉ 10-12.

7. Shah M. ti ềi. Haxards m the use of diphencyprone. B rJ Dermato! 1996; 
134: 1153.

8. Hattis ì, d  Ãl. Vitiỉỉgo as a reaaỉon to topỉcal ưeatmem ivith 
dỉphencyprone. DrrmaUỉiogtcđ 1988; 177; 146-8.

9. Duhra p. Pouỉds ỈS. PeTsistent viùlỉgo induced by dỉphencyprone. Br J 
Drrmatoỉ 1990; 123:415-16.

10. Hendenon CA. Odiyỉhyn A. Vỉtiỉỉgo complicatíng diphencyprone 
seoátíatíoD thenpy íor alopecia universaỉỉs>8r J Dermatol 1995; 133: 
496-7.

11. Perreì CM. etai. Erythema mulTiíorme-lĩlce emptỉons: a rare side effea ơf 
topícal immunotherapy with dlphenylcydopropenone. Dtrmũtoỉogka 
1990; 180: 5-7.

12. Oh C-W, et ứt. Bullous erythema multiíormc ĩollovving lopical 
díphenylcyclopropenone appiicatíon. Corttaữ Dermaùtừ 1998; 38:220-ỉ.

Alopeda. Diphencyprone has been used as a contact sen- 
sitiser in the ơeaưnent oí various íorms oỉ alopeda 
(p. 1682.3) induding areata, totalỉs, and universalis. Case 
series reports generally descríbe ưeatment of adults, but 
some groups have also induded adolescents and children, 
and some have reponed solely on aeatment in children.1-2 

Initial sensitisation is usually achieved by applying a 2% 
solution oỉ diphencyprone in acetone to a small area oí 
scaỉp, vvhich may be repeated ií necessary beneath plastìc 
ocdusion u adequate sensitisation is not produccd. 
Thereaher, weaker concenơations are applied once vveekly 
and gradually increased in sưength to produce erythema 
and pruritus for 36 to 48 hours post-therapy. Concentra- 
tions that have been used vary betvveen reports and the first 
treatment applicaúon may be as dilute as 0.00001 %, vvith 
ỉurther applications graduaUy increased to up to 2%. Only 
one side oỉ the scalp is treated unnl the optimum 
concentration is ỉound. in order to prevent a vvidespread 
adverse reaction. Once hair regrơvvth has started on the 
tteated side the applications may be extended to the entire 
scalp.1'* As well as erythema and pruritus, paúents usually 
have transient eczema and regional lymph node 
sweliing.ZJ-7-*

Haứ regrovvth may not start íor several months,4-6,4 and 
the required duration of therapy can vary considerably; at 
least 8 months oí treatment may be requứed,3-4 and up to 12 
months1-2 or more4-4 has been reported. Not all patients will 
respond to treatment and repôned response rates vary, 
although these have probably been mũuenced by the 
different debnitions used ỉor complete, partial, and no 
response. Overall, hovvever, regrovvth of haứ can occur in
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up to about 70% of patìents, vvith around half of these 
hâving complete regrovvth.1,4,6'3 Somc reports have 
attempted to detennine which ỉactors might be assodated 
with clinical response to diphencyprone. There is 
disagreement betvveen studies but some possible unfavour- 
able prognostic íáctors include extenãve involvement,4-6,3 
younger age at onset,3 longer disease duratíon beíore 
treatment,5-7 and a history of atopic ectema.4’7 The need for 
bigh diphencyprone concentraúons and prolonged theiapy 
have also been assoáated with a Iess ỉavourable outcome.3

Despite these rates oỉ response a signiãcant number oí 
patients will relapse, either during or after stopping 
treatment, and re-treatment may be considered.4-6,7 The 
time to relapse can be variable. Remission in a smalỉ group
0 í complete responders ranged ỉrom 1 month to 2 years aher 
stopping therapy.4 Another group o{ paúents who achieved 
total regrowth oi hair were able to stop treatment with 
diphencyprone for a mean of 15 months without relapse’ 
while a hirther group maintained saósíactory haứ grovvth 
for a mean follow-up period of 19.8 months.1

1. MacOonaid Huỉl s, a  ai. Alopeđa areata in children: response to 
treatment with diphencyprone. Br J Dermềtol 1991; 129:164-8.

2. Schutteiaar M-L. tí aL Alopeda areata ỉn children: treatment with 
dỉphencyprone. Br J Dermatoi 1996; 135: 561-5.

3. MacDonald Huỉỉ s. Cunliữe WJ. Successỉuỉ treatment of aỉopeđa areata
using the conuctaỉỉergen diphencyprone. B rJ Drrmatoỉ 1991; 124:212- 
13. - •*

4. Hoúng E, Boehm A. Therapy oí alopeóa areau with dỉphencyprone. BrJ
Dermatol 1992: 127: 625-9. - -

5. Gordon PM, tí aL Topicaỉ diphencyprone íor aỉopeđa areata: evaluatỉon 
of 48 cases after 30 monchs' foUow-up. BrJ Dcrmatol 1996; 134:869-71.

6. Peridn M, Trũeb RM. Topicaỉ immunotherapy oí severe aỉopeda areata 
with dỉphenyỉcydopropenone: evaỉuatíon of 68 cases. Dermatolosy 1998; 
196 : 418-21.

7. CoteUessa c, tí a i The use of topical diphenylcydopropenooe for the 
ưeatment of extensỉve aỉopeda areau. J Am Acad Dermatol 2001; 44:73- 
6.

8. VVỈseman MC. tí ai. Predictive model for immunotherapy of alopeda 
areata wíth dlphencyprone. Anh Denruuol 2001; 137:1063-8.

9. van der Steen PHM, k  al. Topical Immunotherapy for alopeda areata: re- 
evaluatỉon of 139 cases aỉter an addỉtỉonaỉ foUow-up period oỉ 19 
months. Dermatology 1992; 184: 198-201.

Warts. Diphencyprone has been tried in the ưeatment of 
recaldtrant vvarts. The successíul ơeatment of digital or 
plantar warts in 42 of 60 patients has been described.1 The 
patients were initialỉy sensitised with a 2% topical solutìon 
of diphencyprone in acetone, then the warts treated every
1 to 4 weeks with Solutions ranging hom 0.01 to Ể%. In 
another series,2 diphencyprone in a paraffin ointment was 
eữective in the dearance of palmar, plantar, palmoplantar, 
and períungual vvarts in 135 of 154 patlents. A concentra- 
tion of diphencyprone 2% was used for the initỉal sensiti- 
satlon, and concenưadons of 0.5 to 4% were used for 
treatment once eveiy 3 weeks. Aỉter initial sensidsatỉon 
with diphencyprone 2% in acetone, a preparatìon of 
diphencyprone vvith salicylic add in white soft paraíhn 
applied every night as tolerated was reported to be suc- 
cesstuỉ in 44 of 50 patỉents treated for palmoplantar 
vvarts.3 The concemration of diphencyprone in the oint- 
ment ranged hom 0.01 to 0.2%, and the concentration oí 
salicylic add was 15%.

1. Buckỉey DA. tí al. Recalcỉtram viral warts treated by (Hphencyprone 
ttnmunotherapy. Br J Dermatoi 1999; 141: 292-6.

2. upitís JA. Kroi A. The use oỉ dỉphenyỉcydopropenone in the treaonent 
of recaldtrani vvarts. J Ciitan Med Stày 2002; 6ỉ 214-17.

3. Armour K. Orchard D. Treatmem of paỉmopỉantar warts with ỉ  
dỉphencyprone and salỉcylic atíđ oimment. Atưtralas J  Dermatol 2006; 47: 
182-5.

Dỉpyríthione ỊUSAN, riNNi 
Bíspiriyon; Bispyrithione; Dipiritiona; Dipyrithionum; OMDS; 
Piriyon Disũlíìt; Pyrithione DisulAde; íỊnnnptiTMOH. : 
22'-Dithiodipyridine 1,1'-dioxide.
C:0H9N2O2S2=2523 ■
CAS — 3696-28-4.
UNII —  9L87N86R9A

ProRle
Dipyrithione is reported to have antìbacterial and antííungal 
propenies and is induded in preparations for the treatment 
õf dandruữ.

Preparatìons
Proprietary Preparations (details are given in Volume B)

Singỉe-ingredient Preparotioíu. Turk.: Perkapd.

Multi-ingredient Preparations. CantuL: Dan-Tar Plusỷ; Polytar 
AF; Switz.: Crimanex.

Dithiosalicylic Acid
ĐitìósầĩcìlÌcoỊẵcidoPÍỂỈTvíixanirttVinosaH Káơiơra ' 
2-Hydroxýbenzenearbodithioic add. ’"'’ ;■ - ' . 1
‘CyHtOS^UOl

— 527-89̂ 9:
UNII —  8LV29H49A3.

ProỊỊIe
Dithiosaỉicylic add has been used in multí-ingredient 
preparations used topically ỉor the ơeatment of acne and 
seborrhoeic dermatitìs.

Preparatíons
Proprietary Preporalions (details are given in Volume B) 
Mute-ingra<fient Preparations. itaL: Sacnel.

D ỉ t h r a n o l  IBAN, riNNi
Ầnthralin; Antralin; Antrallna; Dioxiantranol; Dioxyanthranol; 
Dithranolum; Ditranol; Đitranoli; Ditranólis; Lignolìna; 
ÍỊmpaHon.
1,8-Dihydroxyanthrone; 1,8-DỊhydroxy-9(T0H)-anthracề- 
none
é „H ,A = 22 62
■Ệệ — ĨÍ43-38-CỊ (dithranol); 16203-97-7 (dithranoltriacetaTe): 
Àic  — D05ACQ1.
AtCVet — QDOSACOỈ.
ÌỊNỊI — Ụ8OK0JH5M.

Pharmacopoeias. In Chin., Eur. (see p. VĨÌ), Int., and us.
Ph. Eur. 8: (Dithranol). A yellow or brownish-yellow, 
crystalline powder. Practícally insoluble in waten slighdy 
soluble in alcohol; sparingly soluble in acetone; soluble in 
dichloromethane; dissolves in dilute Solutions of alkali 
hydroxides. Protect bom light.
USP 36: (Anthralin). A yellovvish-brovvn, odourless, 
crystalline powder. Insoluble in water; sỉighdy soluble in 
alcohol, in ether, and in gladal acetìc add; soluble in 
acetone, in chloroỉorm, in benzene, and in solutíons oỉ 
alkali hydroxides. The Sltrate hom a suspension in water is 
neutral to lỉtmus. Store at a temperature of 8 degrees to 15 
degrees in airtíght containers. Protect hom light.

StabilHy. The stability of dithranol has been studỉed in sev- 
eral bases and vehides.1"* The weaker preparatìons of dith- 
ranol may be less stable.1’1-4 Salicylic add is induded in 
dithranol preparations as an antoxidant and its inclusion 
in pastes also containing ánc oxide prevents theh disco- 
loraúon due to the Ịnactívatíon of dithranol by ánc 
oxide.5 Hovvever, ãnc oxide or starch can be omined hom 
dithranol pastes tvithout loss of eỉhcacy provided stUỉness 
is maứitaừied.5 Additìon of ascorbic or oxalic add may 
improve dithranoTs stability in ‘Unguentum Merck but sali- 
cylic add appears to be inehectíve.1 The effect of salicylic 
add on the instability of dithranol in yellovv soft paradin 
is variable1-2 and its indusion has been questíoned as it 
can be irritant and percutaneous absorpúon can be signifi- 
cant.1 Dithranol is relatìvely stable in vvhite soh paraíhn.1

The applicatíon of any type of heat and contact with 
metal spatulas should be avoided during the manuíacture of 
dithranol pastes4 and if milling ỉaálitìes are not available 
dithranol can be incorporated into Lassar"s paste by 
dissolving it first in chloroíorm.5

1. Green PG. tí a i .  The stabiiỉcy of dỉthranol in varíous bases. B r J  D e rm a to l  
1985; 113 (suppl 29): 26.

2. Lee RLH. Stability of dithranol (anthralin) m various vehides. Aust J 
Hosp P h a rm  1987; 17: 254-8.
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Uses and Administration
Oithranol is used in the ưeatment of subacute and chronic 
psoriasis, usually in One oỉ two vvays.

Conventionaỉ treatmerứ is commonly started vvith an 
ointment or paste containing 0.1% dithranol (0.05% in 
very fair patíents) applied for a few hours; the strength is 
gradually increased as necessary to 0.5%, occasionally to 
1%, and the duratìon of contact extended to ovemight 
periods or ỉonger. The preparatíon is sparingly and 
accurately ap»plied to the lesions only. It, on initíal 
treatment, lesions spread or excessive ùTitatíon occurs, the 
concenffadon oỉ dithranol or the hequency of applicatìon 
should be reduced; if necessary, treatment shouỉd be 
stopped. Aher each treatment period the patient should 
bathe or shovver to remove any residual dỉthranol.

For short-amtađ tkerapy dithranol is usually applied in a 
soh basis to the lesions íor up to 60 minutes daily, beíore 
being washed o!f. As vvith conventìonal treatment the 
strength used ứ gradually increased hom 0.1 to 2% but 
strengths up to 5% have been used. Surrounding unaSected 
skin may be protected by vvhite soh paraíhn.

Treatment for psoriasis should be continued until the 
skin is enthely dear. Intennittent courses may be needed to 
maintain the tesponse. Treatment schedules ohen involve 
coal tar and u v  irradỉatíon (preíerably UVB) beíore the 
applicatíon oỉ dithranol (see below). Salicylic add is 
induded in many topical preparatìons oí dithranoL

A cream containìng dithranol triacetate has been used 
similarly to dithianol in conventìonal aeatment of psoriasis.

Alopecio. Dithranol cream (0.5 to 1%) applied for 20 to 
60 minutes to the scalp and then washed off, has been 
íound to be of beneht in the aeatment of alopeda areata 
(p. 1682.3). Hovvever, at least 6 months of treãtment may 
be requiied for a cosmetically acceptable result.1 The 
response rate has, however, been dìỉBcult to evaluate 
because oỉ the small number oỉ reports, and although it 
has been widely prescribed for limited patchy alopeda 
areata, some guidelines condude that there is no convin- 
dng evidence of efficacy.2

1. Mòdan VM, Touỉtou E. Tteatmems ỉbr androgenecỉc aỉopeda and 
alopeda areata: current optíons and hiture prospects. Drugs 2001; 61: 
53-69.

2. MacDonaỉd Huỉl SP, tí al. Bĩỉtísh Assodation oí Dcrmatoiữgỉsts. 
Guideỉỉnes ỉor che management of aỉopeda areaca. Br J  Dermatoi 2003; 
149: 692-9. AỈ$o avaiỉable at: http://www.bad.org.uk/Portals/_Bady 
Guỉdelỉnes/Cỉỉnỉcaỉ%20Guỉdeỉỉnes/Aỉopetía%20Areata.pdí (aocessed 
20/07/10)

Psoriasis. Dithranol used alone or with coal tar, (with or 
vvithout ultraviolet light), continues to be one of the drugs 
of ũrst-line ưeatment for psoiiasis (p. 1688.1). It is parti- 
cularỉy suited to the treatment of stable chronic plaque 
psoriasis but unlike coal tar, is irritant to healthy skin and 
care is required to ensure that it is only applied to lesions. 
Treatment with dithranol is thereíore more íeasible when 
the plaques are large, or few in number. Use with coal tar 
may help to reduce the ừritant eổects of dithranol vvithout 
aữectíng eỉhcacy. convennonal treatment with dithranol is 
time consuming and more suỉtable ỉor use on hospital 
inpatìents. Dithranol íormulated in stìff preparatíons such 
as Lassa^s paste to minimise spreading to perilesional skin 
is leh on ovemight covered wìth a suitable dressing and 
vvashed 0 8  the next day. Treatment is usually started with 
a concentration oỉ 0.1% (0.05% in ỉair-skỉnned patients) 
and gradually increased according to the response and im- 
tation produced. Cream íormulations may be less eSective 
but are more suitable for domestìc use. Short-contact ther- 
apy in which concentrations of up to 5% oi dithranol are 
applied daily for up to 1 hour is more suitable for use on 
an outpatỉent basis and there appears to be lỉtde reduction 
in eỉBcacy; irritation and staining may also be reduced.

Dithranol is also used with UVB phototherapy and there 
have been many modihcations oỉ the original Ingram's 
regimen in whỉch dithianol is applied aíter bathing in a tar 
bath and exposure to ultraviolet light Inpatient stays of up 
to 3 weeks may be required but long periods of remission 
can be obtained.
Revievvs.

1 Mahile G. Dĩthranoỉ. ƠÍII Dermđtot 1997; 15: 723-37.

Adverse Efíeds and Precautìons
Dithranol may cause a buming sensatìon espedalỉy on 
perílesional skin. Patients with fah skin may be more 
sensitive than those with dark skin. It is irritant to the eyes 
and mucous membranes. Use on the face, skin Qexures, and 
genitals should be avoided. Hands should be vvashed aher 
use.

Dithranol shouỉd not be used for acute or pustular 
psoriasis or on inílamed skin. It stains skin, hair, some 
labrics, plastics, and enameL Staining of bathroom ware 
may be less of a problem vvith creams than ointments. Stains 
on skin and hair slovvly disappear on cessation of treatment.

Handling. Dithranol is a powerful irritant and should be 
kept away hom the eyes and tender parts of the skin.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Svveden, dassihes dithranol as possi- 
bly porphyrinogenic it shouỉd be used only when no saíer 
altemative is available and precautions should be consid- 
ered in vulnerable patìents.1

1. The Drug Database íor Acute Porphyrỉa. AvaiUbỉe at: http://www. 
dnjgs-porphyria.org (accessed 24/10/11)

Preparations
Proprietary Preparatioits (details are given in Volume B)

Singie-ingredient Preporotions. Austrùr. Micanol; CatuuL: 
Anthraíõrte; Anthianol: Anthrascalp; Ger.: Micanol; Indúr. 
Psorinolt; buUm.\ Anthramed; b í:  Dithrocream: Israel: 
Dithrocream; Micanol+Í Hat: Psoridermt; NZ: MicanoL Port: 
Micanol; s^fr.: Anthranolt; singapore. Micanol; Spain: Mica- 
nol; UK: Dithrocreain; Micanol; USA: Dntho-Scalp; Psoriateq 
Zithranol-RR.

The Symbol t  denotes a preparation no longer actively marketed

http://www.bad.org.uk/Portals/_Bady
http://www
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Muki*RiQrecfi6itf Preparahons. AustraL: Dithrasalt; Fr.: Anaxer- 
y t Ger~: Psoradexan; Psoralon MT; Gr.: PUorosẽ; Bong Rong: 
Dithrasalt; India: Derobin-HC; Derobiru singapore: Dithrasal; 
Spain: Lapices Epỉdeim Metadiert; Turk.: Psoraks; UK: Psorin; 
Psorin.
Phunnocopoaial Preporalions
BP 2014: Dithranol and Salicylíc Add Ointment; Ditbranol 
Cream; Dithranol Ointmenc Dithranol Paste:
ĐSP 36: Anthralin Cream; Anthralin Ointment.

Drometríxole IUSAN, HNNI
Drometrizofc' Drométrizol;' Drometrìzolum; J3p0Meipii30/i.
2-<2W-Behá5ứiazol-2-ỳl)-57-cresol;' ■'
C13H„N30=225.3
CÁS —  2440-22-4. -  '
UNII —  5X93W90FZL

Drometrixoie Trisiloxane
flpOMèTjpM3ÒOa tpMCM/IOKCàH.
2-(2H-Benzoơiazol-2-yl)-4-meứiyl-6-(2-methyl-3-l1333-tet- 
ramethyl-1-[(trimethylsily0oxy]-1-disiloxanynpropyDphenol. 
C«H39NASÌ3=501.8 -
0 6 — 155633-54-8.
NOTÍ. Mexoryl XL and Silatrizole are trade names that have 
been used ỉor drometrizole trisiloxane.

PrpẠYẹ
Drometrizole trisiloxane is used as a sunscreen (p. 1681.3). 
It is eổectíve against UVA light (for deSnitíons, see 
p. 1685.3).

Preparations
Proprietary Preparalions (details are given in Volume B)
Mulh ingradiont Praporabons. Arg.: Anthelios; Antheipos; Ceta- 
phil uv  Deỉense; Braz.: Anthelỉos Helioblock Dermopediauics; 
Anthelios Helioblodc Spray; Anthelỉos Helioblock W40; Anthe- 
lios Helloblock; Antherpos; Helioblockt; Helioblock; Melani-D 
Maos Canad.: Anthelios XL; Antbelioỉ XL,' Anthelios; Anther- 
posf; Aqualla; Creme Visage; Face Multi-Protectíon; Pace 
Multí-Protectíon; High Protectìon Cream; Lait Protecteur; Lỉp 
Protection; Ombrelle Cream; Ombrelle Kids; Ombrelle Stíck; 
Rosaliac Sun Protectìon; Sunscreen Cream; Ulưa Protection 
Sunscreen; Ultra-Fluid Body Milk; Ultra-Pluid Sun Protection; 
chữa. Anthelios AC Anthelios A£; Anthelios Dermo-Pediatrics; 
Anthelios Extremo; Anthelios Spray; Anthelios W; Anthelios 
XX,' Anthelios XL,- Cetaphil Deíense; Hydraphase XL' Meiani-D; 
Redennic XL; Fr.: Anthelios; Anthelios: Anthelios; Antherpost; 
Capital Solóỉ; IrL: Antheliost; Malaysũr  Cetaphil UVA/UVB 
Deíense; singapore: Anthelios XL Extreme; Cetaphil UVA/UVB; 
UK: Anthelios XL.

Ecamsule IUSAN, riNNi 
Ecamsul; Écamsule; Ecamsulum; SraMcyn. 
(±)-(3£,3'£)-3,3,-(p-Phenylenedlmethylidyne)bis[2-oxo-10- 
bomanesulíonic aạcO;; Jerephthalylidene-33'-dica(Tiphor-
lO.tQ^disuKònic acid - .............
CaHsaO8V5627’ •
C4S — 92761-26^7.
UNII. — M94R1PM439.

NOTB. Mexoryl sx  is a trade name that has been used ỉor 
ecamsule.
Pharmocopoeias. us indudes a solution.
USP 36: (Ecamsule Solutỉon). An aqueous solution 
containing 30 to 34% w/w of ecamsule. Store in airtight 
containers. Protect bom light.

Pro/ỊYẹ
Ecamsule, a camphorsulỉonic add derivative. is used as a 
sunscreen (p. 1681.3). It is eííectíve against UVA light (for 
drímitíons, see p. 1685.3).

Preparations
Propriatary Preparations (details arc given in Volume B)
Muếẩ-ingnadhnt PrBparotioro. Arg.: Anthelios; Antherpos; Ceta- 
phil uv  Ddense; Braz.: Anthelios Helioblodc Dennopediatrics; 
Antbelios Helioblock Spray; Anthelios Helỉoblodc W30; Anthe- 
lios Hclioblock W40; Anthelios Helỉoblodc Antherpos Helio- 
blodc Melani-D Maos; Canad.-. Anthelios XL; Antheliost; 
Anthelỉos; Aqualia; Baume Levres Biothermt: Crerae Fon- 
dantet; Creme Vlsage; Pace Multì-Protecúon; Face Muití-Pro- 
tecdon; High Protection Cream; Hydraphase UV; Lait Ecran 
F.nfantsf; Lait Protecteur; Lotion Tres Douce; Lotion Vapot; 
Muld Recharge; Ombrelle Cream; Ombrelle Kids; Ombreúe 
L'0ieal Suncare Research Kids; Ombrelle Lotỉon Extteme; 
Ombrelle Lotion; Ombrelle Lodon; Ombrelle Lotỉon; Ombrelle 
Sport Lotion; Protectíve Gelf; Rosaliac Sun Proteaion; Sunsc- 
rêen Cream; Thermal FIX UVf; Ultra-Fluid Body Milk: Ultra- 
Pluid Protectíont; Ultra-Fluid Sun Protecnoru Chữa. Anthelios

AC; Anthelios AE; Anthelios Denno-Pediaưics; Anthelios 
Exnemo; Anthelios Spray; Anthellos W; Anthellos XL; Cetaphil 
Deíense; Hydraphase XL, Redemúc XL; Fr.: Anthelios; Anthe- 
lios; Anthelios; Antherposỷ; Capital Soleil; Irt: Antheliost; 
Anthelios; Malaysỉa: Cetaphil UVA/UVB Deíense; singapore: 
Anthelios XL Extreme; Cetaphil ƯVA/UVB; UK: Ambre Solaìre; 
Anthelios XL; USA: Anthelios 40; Anthelios SX; Capital Soleil; 
uv Protectlvé.

Efalizumab IUSAN, riNNi 

Anti-CDl la; Éfalizumab; Efalizumabum; Hu-1124; 3ộànn^y- 
Maõ/ r'""'
Immunoglobulin Gl, anti-(human antigen CD11a)(human- 
mouse monodonal hul 124 y1<hain),disulfidè with humarv 
rhouse monodonal hu1124 light Chain, dirrier.
CAS — 214745-43-4.
ATC —  L04AA2Ỉ.
ATC Vet — QL04AA21.
ÚNII — XX2MN88NSD.

Uses and Administratìon
Efalizumab i$ a humanised monodonal antibody that binds 
to human CDlla on leucocytes to inhibit the activation of 
T-lymphocytes. It has been used (or the ơeatment of 
chronic moderate to severe plaque psoriasis (p. 1688.1) in 
patíents aged 18 years and over. Efalizumab is gi ven by 
subcutaneous injeaion. The initial dose is 700miơo- 
granu/kg, fol!owed by a weekly dose of 1 mg/kg; a single 
dose should not exceed 200 mg. Treatment is given for 12 
vveeks, then continued in those who have responded. 
However, in early 2009 both the FDA and the EMEA 
reviewed the saíety of efalizumab, in response to case 
reports of Progressive multiíocal leukoencephalopathy, and 
the drug was subsequently vvithdratvn from many markets 
induding Australia, Canada, the USA, and Europe. 
Reíerences.
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Adverse Effects and Precautions
The most common adverse aíỉects assodated with 
efaỉizumab are Au-Iike symptoms induding chills, íever, 
headache, myalgia, and nausea. These reactions are dose- 
related in both incidence and severity and usually occur 
vvithln two days after the Srst tvvo injections. Other adverse 
e&ects indude acne, back pain. and elevations in alkaline 
phosphatase concenơations and liver hmction values. More 
serious adverse eỉlects of efalizumab indude arthritís, 
interstitiaỉ pneumonitis, hypersensitivity reactions, 
inílammatory polyradiculoneuropathy, and thrombocyto- 
penia. Treatment should be stopped in patients who develop 
such reactions. Other neurological adverse events have 
induded fadal palsy and transverse myelitis. Severe 
haemolytic anaemia, diagnosed 4 to 6 months aỉter the 
start oí eíalizumab ưeatment, has been reported. Treatment 
should be stopped immediately ií haemolytic anaemia 
occurs. Asymptomatic leucocytosis or lymphocytosis 
commonly occurs during treatment. Worsening oỉ psoriasis 
or development oi variant torms (pustular, erythrodermic. 
or guttate) have been reported during and aỉter stopping 
eíalizumab therapy.

As a result oỉ únmunosuppression, patients given 
efalizumab are at increased risk of iníection. It should not be 
given to patients with a serious iníection and should be used 
with care in those with chronic iníecóon or a history of 
recurring iníectíon. Serious baaerial vữal, ỉungal, and 
other oppommlstic iníections have occurred. Reports of 
Progressive multiỉocal leukoencephalopathy assodated 
with JC virus inĩection have prompted the withdrawal oi 
efallzumab ừom many markets (see Eữects on the Nervous 
System, p. 1703.1). Live and live-attenuated vacdnes 
should not be given during efalizumab treatment because oỉ 
the risk of iníection; response to all vacdnes may also be 
reduced. Efalizumab should be vvithheld hom 8 vveeks

beíore until 2 weeks after vacdnation. Immunosuppressio: t 
caused by efalizumab might also ìncrease the risk c ! 
developing malỉgnandes, so it should be used with care 0 ' 
avoided in patients with a hỉstory, or at high risk, c : 
mallgnancy. Based on studies in nàee, eỉalizumab is n o : 
recommended ỉor use in chỉldren because oí the potentia 1 
risk oí permanent suppression oỉ humoral inununity witi. 
repeated administradon.

Assessment of the plateỉet count is advised beỉore startin;: 
therapy and monthly during early treatment. Prequency 0 : 
monitõring may be decreasẽd with ongoing treatment

Inddence of adverse effects. The saỉety da ta ỉrom 13 con 
trolled and open-label studỉes of eỉalizumab in psoriasi 
have been analysed.1 During the first 12 weeks of therap’ 
the most common events in patìents treated with efalizu 
mab were headache, íever, chUls, nausea. vomiting, o 
myalgia, starting vvỉthin 48 hours oỉ dosing. In 4  con 
trolled studies that induded 1620 patients treated wit) 
eíalizumab and 715 vvith placebo, about a third oi eỉalizu 
mab-treated patients reported headache, vvhile chills 
nausea, and pain occurred in around 10%. and fever anc 
myalgia in about 8%. These events usually occurred witl 
the first 1 or 2 doses oí efalizumab but by the third anc 
subsequent doses the inddence vvas similar to that in th( 
placebo group. Atypical or unusual «vorsening of psoriasis 
and the development of variant torms, particularly gunatt 
psoriasis, were reported m 3.2% of patients ưeated with 
efalizumab; other íorms induded psoriadc erythroderma 
inverse psoriasis, palmoplantar psoriasis, and pustulai 
psoríasis. In 5 studies oỉ extended therapy for 13 to 6( 
vveeks (1115 patients ưeated for 13 to 24 weeks and 22Í 
íor 60 weẹks) the rate of adverse eHects remained low 
there was no new pattem of serious adverse eííects, anc 
there was no evidence of cumulative toxidty. An analysi! 
oí iníection risk lound similar rates of mild to moderate 
and serious inỉections in patients ơeated with either eỉali- 
zumab or placebo. Nevertheless, efalizumab should not be 
used in patients with pre-existing seiious iníection. And- 
eíalkumab antìbodies were lound ìn 67 of 1063 patìents, 
but there was no apparent eíỉea on eỉGcacy, sãỉety, OI 
pharmacodynamics.

There have been irdrequent reports of new onset OI 
recurrent severe arthritis, induding psoriatíc arthritís, in 
patíents ơeated with eíàlizumab. Separate analyses1-3 ol 
pooled study da ta both ỉound that the inddence oi 
arthropathy events was low (less than 4%) and similar for 
patíents treated with either efalizumab or placebo. 
However, there vvas some suggestìon2 that patíents with a 
history of arthropathy and those who have a poor dinical 
response to efalizumab may be at higher risk.

1. Papp KA et a i Saỉety of eíalizumab io patiems with roodente to severe 
chronỉc plaque psoriasỉs: revicvr oi dỉnỉcaỉ dềtã. J Qttan Mtd Surg 2005; 
9: 313-23.

2. Pỉncdli c . et aL The iaddence of anlưopathy adverse events in 
eTaìtoumab-treaied patlencs is lơw and ânúUr to pỉacebo and does not 
ỉnerease wỉth long-tenn ưeatmeRL* pooled analysis oỉ da ta from phase m 
riiniral trỉaỉs oí eĩalỉzutnab. Anh Dtrmatoỉ R a  2006: 298: 329-36.

Carcinogeniãty. Eỉalizumab is an immhnosuppressant and 
as such might increase the risk oi malignancy. An analy- 
sis1 of pooled data from dinical studies that induded 2980 
patíents given efalizumab lound 51 patíents (1.7%) with 
67 malignantíes. Most cases were of non-melanoma skin 
cancer (51 cases Ũ1 35 patíents) and it was ỉound that 
many had risk íactors for skin cancer. Other cases induded 
3 lymphomas, 12 solid tumours at various sites, and 1 
malỉgnant melanoma. However, when compared with 
patíents given placebo and da ta from 2 extemal cohorts oí 
psoriasiỉ patíents (to allow for the increased risk oỉ skin 
cancers seen in psoriasis patíents compared with the gen- 
eral populatìon) there was no evidence that efalizumab 
increased the risk of developing a mallgnancy. Neverthe- 
less, hirther data are needed to determine whether efalizu- 
mab has any long-teim effect on the development oi 
malignandes.

1. Leonardĩ CL, cr aỉ. A review ot malignanóes obĩervtd during fflìinimab 
(Ripriva) dinical oiab íor plique psoriasis. DrrmalữloỊy 2006; 213:204- 
14.

Effeds on the biood. Thrombocytopenia has been described 
in 6 patíents given eialítumab.1 In 5 cases it started 8 to 
12 weeks aỉter startíng vveekly efalizumab. In all cases the 
pỉatelet counts recovered quickly aỉter efalizumab was 
stopped; in 5 cases cortìcosteroids were also given. In 
another case a woman presented vrith pancytopenia 4 
weeks aíter starting eỉalizumab therapy.1 Efalizumab was 
stopped and the patient aeated with granulocyte colony* 
stimulating íactor, normal immunoglobuỉìn, oral pred- 
nisone, platelet transíusion, and darbepoetin aỉỉa. Cell 
counts retumed to nonnal limits vvithin 4 vveeks. Asymp- 
tomatìc ửtrombotic ứtrombocytopemc purpura was diagnosed 
aỉter 6 vveeks oỉ efalizumab therapy in a woman with 
psoriasis; the reaction was successhilly managed with 
plasma exchange.1

1. Warkenttn TE. Kwon p. lmmunc throuiboqqopenia asodated wỉtb 
gíaiintTT̂ b  therapy íor psoriâsú. Aftn Inưnt M td 2005; Ỉ4 3 :761-3.

All cross-reỉerences reíer to entries in Volume A
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2. Tom wu tí ai. Efalizumab-induced autoimmune pancytopenỉa. Br J 
Dermatol 2006; 155: 1045-7.

3. Thachiỉ J, Martỉew V. Thromboũc ỉbrombocytopenic purpura vvith the 
use of eíaUaumab ỉor psoriasis. B rJ ữermatoi 2008; 158: ỉ 138-9.

Effects on the nervous System. In early 2009, efalizumab 
was withdrawn from the market in the USA1 and Europe2 
after reports of Progressive multíỉocal leukoencephalopa- 
thy; some oỉ the cases were fatal. This ra re neurological 
condition. caused by JC virus iníection, had occurred in a 
small number of patients who had been using efalizumab 
for more than 3 years in the ưeatment of moderate to 
severe plaque psorìasis. (Eỉalizumab has since been vvith- 
dravvn hom other countries induding Australia and Cana
da.)

Aseptic meningitis has been reported with efalizumab. 
Severe headache developed 48 hours after the ữrst dòse of 
eỉalizumab in 2 cases, vvhich was followed after 12 to 24 
hours by neck stìffness.J'4 One of the patients also had 
photophobia and phonophobia.3

1. PDA. PDA statemem on che voluntary withdrawal of Raptíva ừom the 
U.S. market (issued í th  April. 2009). Available ac http://www.fda.gov/ 
Drugs/DragSaíety/PostmarketDnigSaíetytníoimaúoníorPatiemsand- 
Provtders/ucra 143347.htm (accessed 22/07/10)

2. EMEA. Public statemem on Rapõva (efalizumab): withdrawal of the
marketỉng authorìsatỉon ỉn the European Union (issued 3rd August, 
2009). Avaỉỉabỉe at: http://www.ema.europa.eu/ema/indexjsp?
curl*pages/news- and_evenư/news/2009/l 1 /news_detail_000060. 
jspô'fnid«VVCObO ỉ ac058004d5cl&murl=menus/news_and_events/ 
news_and_events.jsp6-ịsenabled=mie (accessed 22/07/10)

3. Kluger N. tí aL EỉaUzumab*induced aseptỉc meningitis. Br J Dermatoi 
2007; 156: 189-91.

4. Rivas-Rodríguez Re tí  al. Eỉaỉizumab-induced asepóc menỉngỉtỉs. ĩarm  
Hosp 2007; 31:70-1.

Interactions
For a waming conceming the use of live vacdnes in patients 
receiving efalizumab see Adverse EHects and Precautions, 
p 1702.2. s

Pharmacokinetics
Peak plasma concentrations of eỉalizumab occur about 1 to 2 
days after subcutaneous lnjectìon. with a bioavailability oi 
about 50%. Steady State is reached at week 4 of vveekly 
dosing. Elalizumab is metabolised by intracellular degrada- 
tion. ỉt is deared by non-linear saturable elimination and 
the time to elimination aỉter the last dose is about 25 days. 
Reíerences.

1. Mortenscn DL tí ai. Pharmacoldnetícs and pharmacodynamỉcs of 
mulnple weekỉy subcutaneouỉ eỉalteumab doses in patients vríth plaque 
psoríasỉs. J ơỉn Pharmaeol 2005; 45: 286-98.

2. Sun Y-N, tí ai. Populatíon phannacokinetỉcs of eỉalizumab (humanỉzed 
monocỉonal anú-CDlla antibody) (oUovring long-term subcutaneous 
vveekiy dosing in psorìasis subịects. J Cìin Pharmaeol 2005; 45: 468-76.

3. Joshi A, tí  ai. An overvỉew oí the pharmacokỉnetỉcs and 
pharmacodynamics of efaỉỉzumab: a monodonal amỉbody approved 
for use in psoríasis. J ơ in  Pharmaai 2006; 46: 10-20.

Preparations
Proprietory Preparations (details are given in Volume B)
Single-mgredient Preparations. Arg.: Raptiva; AustraL: Raprivat; 
Austria: Raptivat; Brar.: Rapávat; Canad.: Raptiva+-; Cz.: Rap- 
tívat; Denm.: Raptivat; Fin.: Raptivat; Fr.: Raptìvat; Ger.: 
Raptivat; Gr.: Raptívat; Hong Kong: Raptíva-Ị-; IrL: Raptívat; 
Israel: Raptiva: ItaL: Raptivat; Malaysũr. Raptivaỷ; Mex.: Rapti- 
vaf; Neth.: Raptívat; Norw.: Raptivat; NZ: Raptiva; Port: Rap- 
ávat; Rus.: Raptiva (PaimiBa); singapore. Raptivat; Spain: 
Raptivat; Swed.: Raptívat; Switz.: Raptivat; Turk.: Raptiva: 
UK: Raptivat; USA: Raptivaf.

Ensulizole IUSAN. riNNỊ
Ensulizol; Ensulizolum; Phenylbenzimidazole Sulphonic Add; 
3Hcynn30/i.
2-Phenyl-l H-benámidazole-5-sulphonic add.
C ,3H10NAS=2743
CAS —  27503-81-7. ■
UNII — 9YQ9DIM42.

NOTE. Eusolex 232 and Neo-Heliopan Hydro are trade names 
that have been used for ensulizoỉe.
Pharmacopoeias. In us.
USP 36: (Ensulizole). A white to ivory-coloured, odourless 
powder. Practically insoluble in water and in oily solvents; 
solubỉe in aỉcohol; its salts are heely soluble in water. Store 
in airtight containers at a temperature of 8 degrees to 15 
degrees.

Profíle
Ensulizole is used topically as a sunscreen (p. 1681.3). It is 
eííective against UVB light (for deSnitíons, see p. 1685.3).

Preparations
Proprìetary Preporotions (details are given in Volume B)
Singltt-tngredient Preporations. USA: Coppenone Tan MagniAer; 
Havvaiian Tropic Dark Tanning.

MuhHngredient Preparations. Arg.: Fotocrem 50; Fotocrem 50; 
Potoprotector Extrem Pediatrics; Fotoprotector Extrem; Poto- 
protéctor Extrem; Fotoprotector Ultrâ; Lelco p ultra; Lelco 
Ultrablock Extreme: Lelco ultrablodct; Ozonosol; Ozonosob 
Reírane Total; AustraL: Sunsense Sporc Braz.: botrexol; 
Neutrogena Healtby Skin Anti-rugas com FPS 15; Stuunax 
Acqua: Canad: Anti-Aging Moisturizingt; Aqua Fusionf; Aqua 
Soleil; Aqua Soleil; Bieníaĩt Multi-vitalf; Creme Haute Exi- 
gence; Creme Solaire Tres Haute Protection Spedal Intoler- 
ances; Creme Solaứe Tres Haute Protectlon Spedal Peaux Sen- 
sibles; Dennaglowf; Dove Face+; Pluide Hydratant Quotídien; 
Future E; High Resolutiont; Hydra-C; Hydraỉresh; Kids Sunsc- 
reen; Lotion Sport; Marcelỉe Essentials; Marcelle Multi-Delense; 
Mesoestetỉc Mesoestetìc Moisture Rescue; Multi Recharge; 
Neutrogena Ann-V/tinkle; Neuơogena Day Moisture; 
Neutrogena Healthy Deíenset; Nivea Visage QIO Advanced 
Wrinkle Reduceit; Nutítíonist Regeneiating Mpistuiừert; 011 
ol Olay Total EHectst; Ombrellẽ Lotíoa- Ombrelle Lotìon; 
Premium Sunscreen; Primordiale; Protective Gel+; Refinishf; 
Renergie Microlilt RARE+; Renergie Microiưtt; Revitalizing 
QỈO Moisturứert; Shiseido Skincare Day Moisture Protection; 
Skin Clariíymg; Slón Renevv; Sun Deỉense; Sunscreen Lotíon 
Ecran; Triple Protecc ultra Protecdon Sunscreen; Ultra-Liít 
Anti-Wrinklet; Vita Ldt; ơtilc. EmoLan Bloqueador Solan 
Eucerin Q10 Active; Euceiin Solarh Eucerin; Potoprotector 
Isdin Ultra 65f; Fotoprotector Isdin Ultra 90+; Fotoprotector 
Isdin-25 Pediatricst; HldraAlt; Neutrogena Crema Humectante; 
Neutrogena Healthy Delense; Neuưogena Healthy Skin; 
Nutraisdin; F r.: Trio S; Hong Kong: Sunsense ultra; Indũr  
Nuỉace; Malaysũr. Sunsense Ultra; Mex.: Filtrosol- HidraSl; 
Neth.: Contralum Ultra; Singapore. Sunsense ultra; Thai.: 
Eucerin Sun Sensitive Sldnt; USA: Durascreen; Eucerin Dty 
Skin Care Daily Fadal; Eucerin Moisturizing Face; Havvaiian 
Tropic Protective Tanning Dry; Neutrogena IntensiHed; Nivea 
Sun; Oil of olay; Venez.: Filtrosol.

Eruacamene ịUSAN, riNNỊ
Enaam ène; Ẹnzạạmenọ; Enzacamènum; Methyl Benzylỉ- 
'dẻnế Camphór) 3-(4-Mểtf)ylberự^idene)bornan-2-oriẹ; 3-(4- 
Methylbenzylidene)camphor; 3H3aKaMeH. - 
l',7,7-Trimethyl-3-{(4-methylpheny0methy|ene]bicyclo[2.2.1] 
heptan-2-one. . / • ; '
0,8^0=254.4 •
C4S —  36861-47-9 (D,L-forrn); 38102-62-4 (Ibrm unspedtied). 
UNII — 8IỈXWY40L9: í

NOTE. Eusolex 6300, Neo-Heliopan MBC, and Patsol 5000 
are trade names that have been used for enzacamene. 
Pharmacopoeias. In us.
USP 36: (Enzacamene). A vvhite, fine aystalline powder. M. 
p. between 66 degrees and 68 degrees. Practically insoluble 
in water; íreely soluble in alcohol; very soluble in 
chloroíorm. Store in airtight containers.

P roỉile

Enzacamene is a camphor derivative used as a sunscreen 
(p. 1681.3). It is eHective against UVB light (for deEnitions, 
sêe p. 1685.3).

Preparatíons
Proprietary Preparations (details are gỉven in Volume B)
Single-mqredient Preparations. AustraL: Clear Zinke; NZ: Hamil- 
ton Sunscreent.
Muhẽingredient Pieparolions. Arg.: Fotoprotector Extrem Pedia- 
trics; Fotoproteaor Exơem; Potoproteaor Extrem; Fotoprotec- 
tor Extrem; Potoprotector Extretĩũ Fotoprotector Exưem; Foto- 
protector Extreni; Fotoprotector Extrem; Potoproteaor Extrem; 
Fotoproteaor Ultra; Fotoproteaon Fotoprotenon Ureadin
Facial; A u stra l.: H am ilton Fam ily Sunscrecn; H am ilton  parnily 
Sunscreen; Hamilton Family Sunscreen; Hamilton Optimal; 
Hamilton Quadblock; Hamilton Quadblock; Hamilton Soiastick; 
Hamilton Sportblock Broad Spectrum Milkỷ; Hamilton Toddlen 
Le Tan Sunscreen Lotiont; Lip-Eze; Sunsense Sport; Sunsense 
Sporc Sunsense Ultra; Sunsense; Sunsense; Superỉade uv 
Hand Shield; uv Triplegard Kids; uv Triplcgard Sports; Zinc 
Cream White; Braz.: Fotoprotetor Isdin Extrem Iníantilt; Foto- 
protetor Isdin Extrem UVAf; Fotoprotetor Isdin Exttem; Foto- 
protetor Isdin Extrem; Fotoprotetor Isdin Inlantilt; Fotoprotetor 
Isdinf; Fotoprotetor Spray Isdint; Sunmax 30; Sunmax Acqua; 
Uvless; Canad.: Antheliost; Biotherm+; Lotion Sport; Mesoeste- 
tic Rejuva; ROC Minesol Protect ultra High: ROC Minesol Pro- 
tea Very Hlght; Soleil Protexion Velvet Moisture; Soleil Pro- 
texion Velvet Moisture; Sunscreen Lodon Ecran; ơtũe. Emolan 
Bloqueador Solar; Emolan Gel Protector Solan Emolant; 
Eucerin Solarỷ; Fotoproteaor Isdin Dry Oilt; Fotoprotector 
Isdin Extrem Pediatrics; Fotoprotector Isdin Extrem Plusf; Foto- 
protector Isdin Extremt; Fotoproteaor Isdin Exttem; Fotopro- 
tector Isdln Extrem; Fotoproteaor Isdin P-15+; Potoprotector 
Isdin UI tra 65+; Fotoprotector Isdin Ultra 90+-; Fotoprotector 
Isdin-25 Pediaóics+; Fotoprotector Isdin-50+7 Photoderm ARf; 
Photodenn Max+; Photoderm Spott; ROC Minesol Actií; ROC 
Minesol Protect’ ROC Minesol Protect; Fr.: SVR 100+; Hong 
Kong: Spectraban 60; Sunsense clear Mistt; Sunsensẹ Milk 
Mist+; Sunsense Sport; Sunsense ultra; Sunsenset; Indon.: 
Intemin; Paranox+Í IrL: Antherpost; ItaL: Photoderm Max;

Malaysia: Spectraban; Sunsense Clear Mistt; Sunsense Mllk 
Mistt; Sunsense Sport Gel+-; Sunsense Ultra; Mex: Edipsol 
Hydro; Extrane Sun; Heliocare; ProZone Ultra Pluido; ProZone 
uitra; Utnbtella PIus; Umbrella; Neth.: Contralum últra; NZ: 
Hamilton Optimal; Hamilton Quadblock; Hamilton Quadblodc 
Hamilton Solastick; Hamilton Sunscreen; Hamỉlton Sunscreen; 
Hamilton Sunscreen; Hamilton Toddlen singapore. Spectraban 
60; Sunsense Clear+; Sunsense Milk-+; Sunsense UI tra; Switz.: 
Keli-med; Thai.: Eucerin Sun Sensitive sldn+; Sebamed Sun- 
cream 20; Sebamed Sunlotion 20+-; Spectrabant; UK: Ambre 
Solaire; E45 Sunt; Venez.: Piltrosol; Photoderm Max.

Erythrulose
0L-€fỵeẽrartetrulòser3pMTpyna3a. . 'ì: >, ->i
áẨ^Trihydrbxy-2-butanone : -
C;H8O4=Í20.1 '
CẠS —  40031-31-0 (DL-eiythrubse), 496-55-9' (oerythrutôse); 
■533-50-6'{Ị-eiỵthrubse) - j  ̂

Proỉịịẹ ■ . ^
Application to the skin of preparations containing L- 
erythrulose slotvly produces a brown coloration similar to 
thãt caused by exposure to the sun, probably đue to a 
reaction with the amino adds of the skin. It is oíten used 
with dihydroxyacetone (p. 1700.1) in artiỄdal sun tan 
preparatioas. Recommended concentratíons are usually 1 to 
3% when used with dihydroxyacetone; concentratìons of 
up to 5% have been applied vvhen used aỉone.

Preparations
Propríetary Preporatìons (details are given in Volume B)
Muili ingretSent PreparaHons. AustraL: Sunsense Selỉ Tanning 
System Seư Tan; Braz.: Sunmax Autobronzeador Fr.: Vlticoloc 
ŨK: VtTicolor.

Etretinate IBAN. USAN, riNN)
.^Ị^iaÌCdị'Ị^riạt;: Étrétìnate; Eữetínator Etretinatum; Ro- 
1G-93S9; 3TpeTMHaT " r r r
E ^  ^ềthoxỹ í̂s-apo-tp-caroten ĩ̂s-oate; íthyl (ữlhờans)- 
9-(4-methoxy-2,3,6-trimethylphenyl)-3;7-dìmethyrnona- 
2,4Ã8-tetra-enoate.
0 ^ ^ 3 = 3 5 4 5  ■
C4S — 54350-48-0. : _ _
ẠTC^DOSBBQl. .
ẦTCýẹt — QD05BB01. ' -
UNIỊ — 65M2UDR9AG. -

Uses and Administration
Etretinate is a rednoid and is a derìvàtive oỉ tretinoin 
(p. 1725.2). It has been given orally for the treatment of 
severe, extensive psoriasis that has not responded to other 
ưeatment, espedally generalised and palmo-plantar 
pustular psoriasis. It has also been used in severe congenitaỉ 
ichthyosis, severe Darie^s disease (keratosis íollicularis) as 
well as other dỉsorders oỉ keratínisation, and oral lichen 
planus. Adtretin (p. 1690.3) is now preíerred to etretinate.

Therapyũ generally started at doses of 0.75 to lmg/kg 
daily in divided oral doses. A maxũnum dose of 1.5 mg/kg 
daily should not be exceeded (some licensed product 
inỉormation has suggested a maxúnum oỉ 75 mg daily). 
Erythrodermic psoriasis may respond to lovyer initial doses 
of 250 micrograins/kg daily, increased at vveekly Intervals by 
250tnicrograms/kg daily until optimal response occurs. 
After the initỉal response, generally after 8 to 16 weeks of 
therapy, maintenance doses of 500 to 750micrograms/kg 
daily have been given. Therapy should be stopped once 
lesions have suffidently resolved.
Reíerences.

ỉ . Magỉs NU. tí ai. The ưeatment of psorỉasỉs vvith eưetỉnate and adtretỉn: 
a Íoílovr up of actuaỉ use. Eur J  Dermatoi 2000; 10: 5Ỉ7-21.

2. Katugampoỉa RPe Pinlay AY. Oraỉ reùnoid therapy for dỉsorders of 
ketatioỉxatton: sỉngle-cenae reưospectíve 25 yean' experience oa 23 
patíents. BrJ Dermatcl 2006; 154: 267-76.

Adverse Effects and Precautions
As for Isotretinoin. p. 1707.2 and p. 1709.2.

Donation of blood should be avoided for at least 2 years 
after cessatìon of treatment. The period of time during 
which pregnancy must be avoided aĩter stopping neatment 
has not been determined; detectable plasma-etretinate 
concentrations have been reported nearly 3 years after the 
last dose.

In addition to the reíerences dted belotv, íurther 
reíerences to the adverse eííects of eưetinate can be íound in 
Isoơetinoin, under EHects on the Blood (p. 1707.3), 
Cardiovascular System (p. 1707.3), Eyes (p. 1707.3), Liver 
(p. 1708.1), Musculoskeletal System (p. 1708.2), Serum 
Lipids (p. 1708.3), and the Skin (p. 1709.1), as vvell as under 
Vasculitic Syndromes (p. 1709.2).

The Symbol t  denotes a preparation no longer actlvely marketed

http://www.fda.gov/
http://www.ema.europa.eu/ema/indexjsp
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CaránogenkHy. A repon of 2 patients who developed 
lymphomas while receiving etretinate1 prompted a report 
oỉ 3 other malignandes in patíents taking etretinate.2

1. Woỉỉ PJ, tí ai. Lymphomế ia patienú takỉng etretiniie. Lanat 1987; U: 
563-4.

2. Hanison PV. Reứnoấds and maHgnincy. Lanat 1987; H: 801.

Effeds on the kidneys. Rare cases of impaired renal hmc- 
tíon assodated with eoetinate have been desciibed.1-2 In 
one report1 it was also noted that in manuỉacturer-spon- 
sored studies the mean serum-creatinme concentration 
had been raised in patients receiving eưetinate.

1. Horbcr YP .tíaL  Impaired rcnal hmctìon and hypercalcaemú assodited 
with ctrctinete. lanca 1984; 11: 1093.

2. Críbier B, tí  a l Renaỉ impairmem probably ỉnduced by eưetínate.
Dermatobgy 1992; Ỉ85: 266-8.

Oedema. A rcport of generaliseđ oedema after ưeatment 
vvith etrennate.1 Five other cases had been reported in the 
literature and rechallenge in 4 patìents had provoked a 
recurrence. Generalised oedema as part of the capillary 
leak syndrome has been reported vvith adtretin 
(p. 1691.2).

1. Alỉan s, ChrísimasT. Severe edema assodaied wiih caeùnaìt. J Am Acad 
Dermatoi 1988; 19: 140.

Pregnancy. For íurther iníormation on the terâtogeniáty 
of eưetinate, see under Adtretin, p. 1691.3.

Interactions
As for Isoơetinoin, p. 1710.1.

Anticoagulants. Etretínate has been reported to reduce 
the therapeutic effĩcacy of warfarin (see Dermatological 
Drugs, p. 1533.3).

Aniiepileptics. Eưetinate was ineHective and none of its 
characteristic mucocutaneous adverse eỉỉects occurred in a 
patient with pityriasis rubra pilarís who was already taking 
atrbamazepine and valproate for epilepsy. However, there 
was a dỉnical response aíter the carbamazepine had been 
withdrawn, suggesting that it may have reduced the bioa- 
vailability or increased the metabolism of etretinate.1

I. Mohammed KN. UnresponáveneM to etretinate during anticonvulsant 
therapy. Dcrmatology 1992; 185: 79.

Antineoplastics. The risk oi developing hepatotoxidty 
may be increased when etretinate is used with methotrexatt 
(see Retinoids, p. 828.3).

Hormonal coniraceptives. For discussion oí the potential 
interactions of retinoidỉ with oral hormonal 
contraceptives, and the eflect this might have on 
contraceptive choice during retinoid ơeatment, see 
p. 2243.3.

Pharmacokinetics
The mean bioavaiỉability oỉ eưetinate is about 40% aher 
oral doses but there is a large interindividual variation. 
Absoiption can be increased ư taken with milk or ỉatty ỉood. 
Etretinate undergoes signihcant fữst-pass metabolism and 
plasma concenưatíons of the active carboxylic add 
metabolite, adtretin (p. 1690.3), may be detected beíore 
those oỉ the parent drug; adtretin may itselỉbe metabolised 
to eưetinate (see p. 1691.3). Both etretinate and adưetin 
are extenávely bound to plasma protein. Eưetínate appears 
to accumulate in adipose tiỉsue aíter repeated dosing and 
has a prolonged eliminatìon halỉ-liỉe oỉ about 120 days; 
detectable serum concentrations have been noted up tõ 3 
yearsaíter stopping therapy. Up to 75% of a dose is excreted 
in the ỉaeces mainly as unchanged drug. Eữetinate is also 
excreted in the uiine as metabolites. Etretinate crosses the 
placenta. Although it ũ  unknovvn vvhether eưetinate is 
đistributed into breast milk, this would be expected because 
of its lipophilidty; adtretín, a metabolite of etretinate, has 
been íound in breast milk when it was given to a lactating 
woman (see Breast Peeding, p. 1691.2).

Reíerences.
1. Lucek RW, Colbum WA- Oỉnicaỉ phaimacoidnetỉcs of che reĩinoids. ơm  

Pharmaakhưt 1985; 10; 38-62.
2. DỈGiơvanna iỉ.tía L  Btretinite: persistent serum ỉeveỉs aíter long-term 

therapy. Areh Dermatoỉ 1989; 125: 246-51.
3. Laisen PG. Pharmacokinetics oí eưetíỉiate and adcretín with speoal 

reference to treatmem oí psorỉasỉs. Ađa Dam Venmol (Stockh) 1994; 190 
(suppl): 1-33.

4. VVlegand u w . Chou RC. Pharxnacữkỉnetỉcs of adtretín and etretínate. J 
Am Acaẩ Dcrmatoi 1998; 39 (suppỉ): S25-S33.

Preparatíons
Preprìetary Pnsparations (details are given in Volume B) 

Single-ingredient Prcpoĩuliom. Jpn: Tigason.

Fumaric Acid
Ácido. alòmaleico: Ảddo. boleico; Acidum Fumaricum; 
ÁllomaleriicAđd; Bòletic Add; E297; Fumárico; áddo; Kwas 
fumarowỵ: OyMapoeaA Knáiora. • ' ■
(rdhí-Butenediọic acid. - ■ : . ■ ■ ■■
C2H2(COzH)í =1 16.1
ở ậ - h ị i ỵ - a . :  :  : . . . . 7
ATC —  DÓ5AXQ1. ’
ATC Vet — QDOSAXOh. .
UNII —  88XHZÌ3131.

Pharmacopoeias. In Pol. Also in USNF.
USNF 31: (Fumaric Add). White, odourless granules or 
crystalline povvder. Slightly soluble in water and in ether; 
soluble in alcohot very slighdy soluble in chỉoroform.

Dimethyl Fumarate IUSANI 
AZL-O-211089; BG-12; Dimethylíumarate; FAG-201.
Dimethyl (2£)-but-2-enedioate.
0^,04=144.1 

1 Ớ s  — 624-49-7.
UNII —  FO2303MNI2.

Uses and Administration
Fumaric add and some oí its derivatives have been used in 
the treatment of psorìasis and other skin disorders (see 
be!ow).

Dimethyl himarate is used in the treatment of relapsing 
forms of multiple sderosis (see below). A modihed-release 
preparation is given orally in an initial dose of 120 mg tvvice 
daily. Aíter 7 days this should be increased to a maintenance 
dose oí 240 mg rvvice daily.

Fumar1c add is also used as an addiher and ũavouring 
agent in foods.

MuHiple sderosis. Dỉmethyl himarate, mainly Via its 
aaive metabolite monomethyl íumarate, is reported to 
activate the nudear lactor (erythroid-derived 2)-like 
(Nrf2) pathvvay involved in cellular response to oxidative 
sưess, and the potential immunomodulatory and neuro- 
protective eữects of dimethyl himarate have been studied 
in multiple sderosis (p. 996.3). Compared vvith placebo, it 
has reduced relapse rates and improved some other out- 
come measures in patìents with relapsing-remitting dis- 
ease.u

1. Fox RJ. a  al. CONTOIM Study Invoúgatore. Placebo-controDed phase 3 
srudy oi orai BG-Ỉ2 or gỉattranier in multipỉe sderosis. N Engỉ J Med 
2012; 367; 1087-97. CorTection. ibid.: 1673.

2. Goỉd R. d  ai. DEFINE Study Investỉgators. Placebo-controlled phase 3 
5tuđy of onJ BG‘ 12 íor reỉapsing mulúple sderosis. N Engỉ J Med 2012; 
367: 1098-1107.

skin disorders. Fumaríc add. its sodium salts, and deriva- 
óves such as dũnethyl íumarate, monoethyl íumarate 
(ethyl hydrogen fumarate), and octil hydrogen himarate 
have been used, both topically and systemically, in the 
treatment of psoriasis (p. 1688.1) and other skin disorders. 
Dimethyl íumarate appean to be the most active com-
pound given orally but combinanon with various salts o f 
monoethyl himarate has been daimed to improve ef£i- 
cacy.1"4 Hovvever, there have been repons oí ãcute renal 
lailure assodated with ưeatment and the German Federal 
Office oi Health has expressed the opinion that the avail- 
able evidence did not establish the value of íumaric add 
derivatives in psoriasis or other skin disorders.7 A subse- 
quent retrospective analysis of 41 patients who received 
ỉumaiic add esters orally, for benveen 1 and 14 years, sug- 
gested that these drugs might be eữectíve,* and a later 
revievv suggested that they may be of value in reừactory 
psoriasis.’

1. van Loenen AC ct aL Pumaannmrtherapie: van Gctie cot werkeỉỉjkheiđ? 
Pharm W ttkbt 1989; 124; 894-900.

X  Koỉbach DN. Nỉeboer c. Fumarỉc ađd ỉherapy ỉn psorỉasù: a long-ierm 
mrospective stuđy on the effea a i hunarỉc add combừiatíon (FAC-BC) 
therapy and dimethyl-himaric add ester (DMFAE) monotherapy. B rJ 
Dermatoỉ 1990; 123: 534-5.

3. Nugteren-Ruyỉng WM. d  đi. Funuric add therapy íor psorúsls: ạ 
randomized double-biind. pỉacebo-conưoUed smdy. J Am Acaẩ Dermatữi 
1990; 22: 311-12.

4. Ainneyer PJ. tí  ai. AaìipsoTÌBĩic eơeci oí íumaric add derívatives: results 
of » muỉticenter double-blỉnd study ỉn 100 patíeniỉ. J Am Acad Dermatol 
1994;30:977-81.

5. Mrovrỉra u. tí  ai. Treatment oỉ ỉevere psoriasis wtth iunuríc add esters: 
sdentíũc badcground and guỉddỉnes íor Lherapeuiic use. Br J Dermatai 
1999; 14L* 424-9.

6. Stãnder H. tí ai. BÍScacy oỉ ínmaric atíd ester moootheĩapy in psoriasỉỉ 
pustulosa paỉmopỉancatis. Br J Denttatoỉ 2003; 149; 220-2.

7. Anonymous. Fumaric add derìvatíveỉ and nephrotoxỉdty. WH0 Dntg ln f 
1990; 4: 28.

8. Hoeỉnagel JJ, tí aL Long-term salety aspects oí systemic therapy with 
ỉumaiic add esters in severe psoriasts. Br J Dcrmaioỉ 2003; 149; 363-9.

9. Harries MJ. tí ứ i. Pumaríc add esien for severe psoriasis: a reưospecũve 
revỉeiv of 58 cases. Br J Dermatoi 2005; 153: 549-51.

Adverse Etìects and Precautions
Adverse eữects oí dimethýl ỉumarate and other hunaric add 
derivatìves indude gastromtestỉnal đistuibances, abdominal 
paỉn, raised hepatic transaminases, and skin reactíonỉ such 
as rash and prurltus. Fỉushỉng is common but may be 
reduced by giving the íumarate with food. The eííect 
generaDy starts soon alter begũming therapy and improves 
or resolves over time.

Lymphopenia commonly occurs in patíents given 
hưnărates. Ã complete blood count sbould be taken beỉore 
starting and then annually during therapy. Transient 
eosinophilia has also been reported.

There have been reports of acute renal ỉailure assodated 
with ỉumarates (see Skin Disorders, above).

Reported adverse eữects1 with íumaric add derivatives 
were generally mild in a retrospective study of 66 patients 
vyith psoriasis, with only 1 case of elevated serum 
creatìnine; however, lymphocytopenia was common and 
resulted in ưeatment being stopped in 4 patientỉ. Other 
adverse eHects with oral therapy have induded disturbances 
of liver hinction,1 gastrointestinal effects,i3 and ílushing.13 
There has been a report of exanthema in a patient receiving 
dimethyl lumarate for lichen planus.4

1. Hoehiagel JJ. tí  a i Long-term saỉety aspeas oí systemic therspy wiỉh 
fumarỉc add esten ỉn severe psorlasis. Br J Dermatoi 2003; 149: 363-9.

2. Nỉeboer c  et aỉ. 5ystemic therapy wirh íumaric add derỉvatcs: nevv 
Ị poỉSỈbiliiies in the treatment oí psorỉasis. J Am Acad Damatoỉ 1989; 20:

601-8.
3. Mrowietz u. tí ai. Treanneni of psoriasls with íumaríc acid esten: resulỉs 

oí a prospealve muicỉcemre stủdy. Br J Dtrmatai 1998; Ỉ38:456-60.
4. Guemher CH. tí ai. Macular exanthema due to íumaríc add esters. Ann 

Pharmacother 2003; 37: 234-6.

Pharmacokinetìcs
Dimethyl íumarate is rapidly hydrolysed to its active 
metabolite, monomethyl íumarate. by esterases in the 
gasưointestinal tract, blood, and tissues. There ú  a lag time 
in absorption ừom oral modiíied-release preparations so 
that peak plasma concenưations of monomethyl lumarate 
occur aỉter about 2 to 2.5 hours. It is metabolised turther 
through the dưic add cyde, with the exhalation of carbon 
dỉoxide being the main route of dimination; ưace amounts 
of monomethyl hunarate are lound in urine. The terminal 
half-life of monomethyl himarate is about 1 hour. 
Reíerences.

1. Litịens NHR. tí aì. Pharmacokinetics of oraỉ ỉumarates in bealthy 
subjects. Br J ơìn Pharmacoỉ 2004; 58: 429-32.

2. Rostamỉ-yaadỉ Ma tí ai. Pharmacokỉnetics oí antí-psoriatìc ỉumaric add 
esters in psoriasis patỉents. Anh Dermatoi Ra 2010; 302: 531-8.

Preparatíons
Praprietary Preparations (deuils are given in Volume B) 
Singie-tngreciient Preporotiom. Arg.: Ingepsort: USA: Techdera. 
Muhi-ỉngredient Preparatìons. Ger.: Fumaderm; Indon.: Diasulin; 
Vena.: Diamel.
Homoeoporiric Preparotions. Gcr.: Hepar comp; Ziưonensaure- 
zyklus-Heel. s

Glycolic Acid
Áddo hidraxiacético;. Glícólico, áddo; Hýdroxyacetic Add; 
fVtflpoKOtyKcycHaa KnơỊOTa; niMKoneBaa Knoiơra. 
Hydroxyethanoic acịd.
CjH4Ũ3=76.05 
Ớ s  — 79-14-1.
UNII —  0WT12SX38S.

ProỊile
Glycolic add is an alpha hydroxy organic add with 
keratolytic and humectant properties. It has been used in 
topical preparations for hyperpigmentation (see Pigmenta- 
tion Disorders, p. 1687.2) and photodamaged skin (see 
Photoageing, p. 1686.2). Glycolic add derivatives with 
similar properties and uses indude ammonium glycolate 
and guanidine glycolate.

Other alpha hydroxy adds (fruit addỉ) that have been 
used simiiarly indude dtric add (p. 2480.3), lactic add 
(p. 2539.1), malic add (p. 2549.2), and mandelic add 
(p. 320.3). Preparations containing mixed alpha hydroxy 
adds from natural sources have also been used.

Sun protection is advised if topical alpha hydroxy adds 
are used.
Revievvs.

1. Komhauser A. a  al. Applications of hydroxy acids: cbniHcitlog. 
mcduniỉmỉ, and phoioactivity. Clin Cũsmel ỉnvtsĩĩỊ Dermatoỉ 2010; 3: 
135-42

Preparatíons
Proprietary Preparalions (details are given in Volume B)
Stngle ingredienl Preporotions. Arg.: Allabase 8; Geloíone; Gli- 
coisdin; Gligel; Hidròỉrut' Ikerianẽ; Lactríme; Lipomax; Loxidib 
Vansame G; Braz.: Deraelan; CatuuL: Reversa; Otũe. Neosolets;

All cross-reỉerences reíer to entries in Volume A
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Scnib-Atlas; Unitone 4; Fr.: Ikeriane; Ger.: Dr Wolffs acne 
attadc Hang Kmtg: Glydermt; India. Glyaha; Glyco-6; Glyco- 
A; Glylak; Golỉc Indon.: Exíoliact; Glycare+; Glycore; ỊtaL:
NeoSưata; Shakti; Mct.; Glicoderm; Glicolic; Nova Derm; Phi- 
lipp.: Teranex; singapore. Glydennt-
MuhHngrocBent Preparations. Arg.: Cellskinlab c + AHA: Clea- 
nance; Control Acne; Diacneal; Hỉdroskin; Keracnyl' Keracnyl; 
Lactocrem; Meladen Negacne; Neoquin Forte; Neoquin; NeoS- 
trata Gel Despigmentante; NeoStrata; Percutalỉa; Puraplus; Pur- 
asott; Recover Whitening: Revl-Atlas; Revital; Scrub-Atlas; 
Vansame GS; Vansame Plus; AustraL: Elucent skin Refining 
Day Cream; NeoStrata; Sunsense Anti Ageing Face; Braz.: Gly- 
quin; CanacL: Biobase-G; Glyquin XM; NeoStrata Blemish Spot 
Gelt; NeoStrataỷ; Reversa UV; Chile. Diacneal; Glicoisdin; Gli- 
coisdin; Kcracnyl Stop Bouton; Keracnyl; NeoStrata; 
Neutrogena Healthy skint; Neutrogena Healthy Skin; 
Neutrogena LimpiadoraỶ; Nonnaderm Bana de Limpieza; Nor- 
maderm Exỉoliante; Normaderm Gel de Limpieza; Nonnadeim 
Tonico Astringente; Photoderm AKNt; Revi-Atlas; Teen Derm 
K; Ureadin Fone; Fr.: Aniospray 29f; Cleanance K; Day Peelt; 
Kelual DS; Keracnyl eau nettoyantet; Keracnyl stop bouton; 
KeracnyL’ Keracnyl' Keiacnyl; kertyói PSO; Kertyol-st; Mel- 
ascreen Depigmentant; Night Peelỷ; Node K; Seborheanet; 
Hong Kong: Glyquint; SunSense Anú-agemg Face Matte; 
Inđìá: Demelan; Glyaha-HQ; Glyaha-HQSP; Glyăha-KOJ; GỊya- 
ha-VIĨ; Indon. Exíoliact; Interquin Plus; ItaL: Acnesan; Bio- 
phase Shampoo; Lightening; Neoceuticals Spot Treatméntt; 
Phytic Add; Same-Seb Beta; Malaysia: Exíoliac Sunblode TDF 
AHA Fadal Wash for Otly/Acne Prone skin; TDF AHẠ Oily & 
Acne Soluúon; Mac.: Glicolic H; Nova Deim Fadal Lightening; 
Port: Biodin Sebo Caret; u Lactinf; Ureadin Forte: Ureadin; 
Singapore. Glyquin XMf; Glyqúiht; Nu-Derm Exíoderm Forte; 
Peicutalía; Purifying Gel; Turk.: NeoSơata Akne; NeoStrata 
Hiperpigmentasyon: NeoStrata; USA: Glyquin XM; Vaicỉ.: Dia- 
cneal; Photodeiin AKN.

Homosaiate ịt/SAN, riNNi
Honnomenthyĩ Salicylate;.: Homồsaíató; .. Homosaiatum; 
roMocanấT..
33Ẩ-Trimethylcydohexỵl salicylate.
Ct6H2A=26Ì3, ,,
CẠS — lĩ<3-56-9. , . : ■
UNII—.V06SV4M9SS.

Nơre. Eusolex HMS and Neo-Heliopan HMS are trade names 
that have been used for homosalate.
Pharmacopoeias. In us.
USP 36: (Homosalate). Store in airtìght containers.

ProỊnìe
Homosalate, a substituted saiicylate, is a sunscreen 
(p. 1681.3) vvith actìons similar to those oí octisalate 
(p. 1715.2). It is eữective against UVB light (for dehnitions, 
sêe p. 1685.3).

Preparations
Proprietary Prepqrotions (details are given in Volume B)
Single-ingredient Preparationỉ. Canad.: Coppenone Oil-Free 
Sunscreen; USA: Coppertone Moisturmng; Tropical Blend Dark 
Tanning; Tropical Blend Dry Oil.
MukKngredient Preparatìons. Numerous preparationỉ are listed 
in Volume B.

Hydroquinone
Hidrokinon; Hidroquinol; Hidroquinona; Hydrochinon; 
Hydrochinonum; Quinol; Teequinol; rVtqpoxMHOH. 
l,4-Benzenediol.
ÓiHiOH10.1 
CAS —  123-31-9.
ATC — D11AX1L 
ẠTCVet —  QD1ỈAX11 
UNII —  XV74CÌN1ÁL .

NOTB. Do not conỉuse with Hydroquữúne (p. 2529.2). 
Pharmacopoeias. In us.
USP 36: (Hydroquinone). Fine vvhite needles vvhich darken 
on exposure to light and aữ. Soluble 1 in 17 of water, 1 in 4 
of alcohol, 1 in 51 of chloroíorm, and 1 in 16.5 of ether. 
Store in airtight containers. Protect from light.

Uses and Administatìon
Hydroquinone increases melanứi excretíon from melano- 
cytes and may also prevent its productíon. Hydroquinone is 
used topically as a depigmenting agent ỉor the skin in 
hyperpigmentation conditions (p. 1687.2) such as chloasma 
(melasma), íredđes, and lentìgines (liver spots). Concentra- 
tions of 2 to 4% are commonly used; higher concentrations 
may be very initant and increase the risk of ochronosis. It 
may be several vveeks before any eữect is apparent but 
depigmentation may last for 2 to 6 months after stopping.

Application of hydroquinone should stop ư there is no 
improvement aíter 2 months. Hydroquúione should be 
applied tvvice daily only to intact skin which should be 
protected from sunlight to reduce repigmentation. A 
preparadon containing hydroquinone 4%, tretmoin 0.05%, 
and Quodnolone acetonide 0.01% may be applỉed once 
daily at night in the ưeatment of chloasma (melasma). 
Hydroquinone preparadons oỉten indude a sunscreen or a 
sunbloddng basis.

Hydroquinone is also used as an antoxidant in topical 
preparations and in photographic developers.

Adverse Efíects, Treatment, and Precautìons
Topical hydroqumone may cause transient eiythema and a 
mild buming sensation. Occasionally hypeisensitivity has 
occuưed and us licensed product inlormatìon tecommends 
skin testing beíore use. Hydroquinone should not be applied 
to abraded or sunbumt skũi. It should not be used to bleach 
eyelashes or eyebrows and contact with the eyes should be 
avoided as it may produce staining and comeal opadtìes. 
High concentrations or prolonged use may produce a blue- 
black hyperpigmentatíon (ochronosis) or pigmented colloid 
milium. The systemic eííects of hydroquinone and theũ 
ơeatment are similar to those of phenol (see p. 1764.2) but 
tremors and convulsions may also occur.

Carcinogenicity. There is some evidence bom animal sm- 
dies that hydroquinone might be cardnogenic (see Eíỉects 
on the Skin, below).

Effects on the liver. Toxic hepatitis in a radiographer was 
attrìbuted to occupational exposure to hydroquinone 
fumes &om the developing medium used in the dark- 
room.1 However, it has been pointed out2 that hydroqui- 
none is not volatile under normai conditions of use and 
that surveillance of 879 people engaged in the manuíac- 
ture and use of hydroquinone from 1942 to 1990 found 
no assodation between toxic hepatítis and hydroquinone 
exposure.

1. Novvak AK. et ai. Darkroom hepaúcỉs after exposure to hyđroqulnone. 
Lancet 1995; 345: ỉ 187.

2. OUonaghue JL et ai. Hydroquínone and hepaútỉs. Lanai 1995; 346: 
1427-S.

Effeds on the skin. The inddence oỉ exogenous ochrono- 
sis (blue-black hyperpigmentation) in a survey of black 
South A&ican patients was íound to be 15% in males and 
42% in íemales with 69% of affected indivtduals admit- 
nng to using hydroquinone-containing preparations.1 This 
was considered to be more consistent with a toxic effect of 
a drug with a low therapeutic index, rather than an idio- 
syncratìc reaction. The data revealed that even prepara- 
tions vvith hydroquinone 2% or less with a sunscreen pro- 
duced ochronosis. Ochronosis usually became apparent 
after about 6 months of use and, once established, vvas 
probably irreversible. Patients may initiaUy use skin light- 
eners for cosmetic purposes but once ochronosis develops 
they may fall into the 'skin lightener trap' as they use 
other hydroquinone preparadons to remove the disữgure- 
ment.1 Treatment of exogenous ochronosis is based on 
stopping the use of hydroquinone, but it may take years 
for any improvement to be apparent. There are a few 
reports of beneht hom topical tretinoin, dermabrasion, 
and laser therapy, but these are far hom established thera- 
pies.2 Reversỉble brown discoloration of the nails has also 
been reported aíter the use of skin lighteners containing 
hydroquinone.5'5

In addition to the risk of ochronosis it has been suggested 
that, based on animal studies, long-term use of 
hydroquinone might be carcinogenic.6 In the USA, 
preparations containing up to 2% hydroquinone may be 
sold vvithout prescription, but in 2006, based on data 
regarding potentỉal cardnogeniđty and reports of ochro- 
nosis, the FDA proposed to redassiíy these Products as drugs 
and make them available by prescription only.7 In Europe 
the use of hydroquinone in cosmetic preparations for skin 
lightening is already banned, but it is still available for 
prescription as a medidne.4

1. Hardwick N, et ai. Exogenous ochronosis: an epỉdemỉoỉo^caỉ study. BrJ 
Dermatoi 1989; 120: 229-38.

2. Levỉn CY, Maibach H. Exogenous ochronosú: an update on dỉnlcal 
ícaturcs, causadve agents and treacmem optionỉ. Am J ơùt Dermaui
2001;2:213-17.

3. Mann RJ, Harman RRM. Naiỉ staỉnỉng due to hydroquỉnone skin- 
lỉghtenỉng creams. BrJDermatoÌ 1983; 108: 363-5.

4. Ozluer SM, Muir J. Naiỉ staỉnỉng ỉrom hydroquinone aeam. AustraUa J 
Dematoi 2000; 4 iỉ 255-6.

5. Parỉak AHr tí ai. Dlscoỉouratỉon oí the Qngemaib hom usmg 
hydroquỉnone sldn-Hghtenỉng cream. J Corntí Dermatol 2003; 2i 199-
201.

6. Kooyers TJ. Westerhof w . Toxỉcoỉogy and heaith rỉsks of hydroquinone 
in skỉn lightening ỉotmuiatỉons. J Eur Acũẩ Dtrmatol Vaưrtol 2006; 20:
777-80.

7. FDA. Skin bleaching drug Products for over-the*countCT buman use: 
proposed mle. ĩtđ  Regừt 2006; 71: 51146-55. Avaỉlable an http:// 
edodceLaccess.gpo.gov/2006/E6>14263Jitm (accessed 23/07/10)

Preparations
Proprielary Preparations (details are given in Volume B)
Single ingredienl PreparaHons. Arg.: Claripeb Braz.: Claqulnona; 
Claripel; Cleankmol; Hidropeek; Solaquin: Canad.: Active 4; 
Creme Blanchissante; Eldopaque; Eldoquin; Esoterica Regular; 
Esoteiica Unscentedt; Lusỡa; Nuderm; Palme^s Skin Success; 
Rodan & Fields Proacúv Skin lighteningt; Seequin: ultraquin 
Plain: Vantex; Chile. Emoderm; Unỉtone 4; china: Qian Bai (-T 
â); Fr.: ESasun Hydroquin; Gr.: Eldopaque; Hong Kong: 
Derma-Rx Lightenert; Domina; Eldopaque; Eldoquin; Sola- 
quint; ĩndùr. Claripel Plus; Depig: Eslite; Eukroma; Hyde; 
Hyne; Melalỉte Forte; Melanorm; Indon.: Bioquỉn,- Eqinon; 
Mediquin: Melanox; Melaskúit; Pigmet+; Pylaquint; Qutifar+; 
Skinox; Vitaquin; Israel: Esomed; Malaysiar. Eldopaque; Eldo- 
quinf; Melashine; Mex.: Crema Blanca; Eldopaque; Eldoquin; 
Hidroquin; Melanex; Quinoret Forte; NZ: Eldoquint; Port : Plg- 
mentasa; Singapore. Eldopaque; Eldoquin; Nu-Derm Blenden 
Nu-Derm Clean Polyquin; Solaquin-h Spain: Despigmental; 
Hidroquilaude; Licoỉotte; Licostrata; Melanasa; Nadona; Pig- 
mentasa; Solumelan; ThaL: Claridennt; Delanin; Deletỷ; Persa- 
tina; Turk.: Expigment; UK: Eldopaque: Eldoquin: Solaquin; 
USA: Adaro; Claripel-h Eldopaque; Eldoquin; EpiQuỉn; Esoteri- 
ca Regulan Lustra; Solaquin.
MubHngradient Preparations. Arg.: Melader; Melasmax; Neo- 
blanc Neoquin Forte; Neoquin; NeoStrata Gel Despigmentante; 
Solaquin Forte; Tri-Luma; Trimegtante; AustraL: Supeiíade 
Original+; Braz.: Glyquin; Honnoskìn: Suavitíd; Tri-I.uma; Tri- 
derm; Vitatíd Plus: Canad.: Contmuum Uniỉying; Drula Fade; 
Esoterica Fadal; Esoterica Sunscreen Fade; Glyquin XM; Lus- 
tra-AF; NeoStrata HQ Plus; NeoStrata HQt; Nudenn Suníader; 
Solaqũm Fone; Sunbalance; Ultraquin Hydroquinone with 
Sunscreens; Chũe. Clasưel; NeoStrata; Tri-Luma; Ger.: Pigma- 
norm; Hang Kong-. Glyquinỷ: Superỉade; Trl-Luma; Indùr: A- 
Ret HC; Acsolve-E’ Brite; Depỉg-TM; Eukroma-SG; Eveglow; 
GlyaharHQ; Glyaha-HQSP; Glyaha-KOJ; Hydeam Lite-Up; M- 
Lite; Melacare; Melacut; Melalite Plus; Melalite-XL Melalite; 
Melalong; Melanorm-HC; Multí-HTM; Indon.: Hidrogelt; Inter- 
quín Plus; Interquin; Meladeim; Nu-Derm Sunblockt; Refa- 
quin; Malaysia: SoUquin Fortef; Tri-Luma; Mex.: ClasUel; Gli- 
colic E  Nova Denn Fadal Iâghtening; Quinoret; Solaquin; Tri- 
Luma; Philipp.: Tri-Luma; singapore. Glyquin XMt; Glyquint; 
Nu-Derm Suníadert: Tri-Luma; Switz.: Pigmanorm: Thai.: Tri- 
Luma; Turk.: Metamo[íoz; NeoStrata Hĩperpigmentasyon; 
USA: Esoterica Fadal and Sunscreen; Esoterica Fade Cream; 
Glyquin XM; Solaquin Forte; Solaquin Forte; Tri-Luma; Venez.: 
Tri-Luma.

Pharmocopoeial Preporarions
USP 36: Hydroquinone Cream; Hydroquinone Topical Soluúon.

Ichthammol IBANI
Ammonii Bituminosuíiònas; Ammonil Sulíqgyrodalas; 
Ammbhio SuHbittiolàto: Ammonium Bithiolicum; Ammon- 
ium Bitumenosulíonicum; Ammomum Bituminosulphonate; 
Amnrionium lchthosulphonate; Ammonium SuHbbitumino- 
sum; Ammóhium Suipho-lchthyolate; 'Ammoniumbitumi- 
nosulfonàt Ầmbnowy suHọbituminian; Bithiolate Ammoní- 
que; Bithyol; Bítiol; Bitíoiato amónico; Bítomol; Bituminol; 
lchtammól; lchtamolis; lchthammolum; lchthamol; lchtho- 
sulphol; lchtbỹóỊ; lchthýolammonium; lctarọol; íctiolsulíona- 
tò amớnico;'lhtamol; Iktãrrirnol; lktammoli;.Sutfobituminato 
amónỉco; Suiíoictibiato amỏnico; HxĩaMMO/i; Hxniòn. ; 
ỚIS — 802948-3. '
UNII — NQ14646378.

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Ichthammol). A dense bladdsh-brovvn Iiquid. It 
is obtained by distìllation oỉ certain bitumínous schists, 
sulfonation of the distillate. and neutralisation of the 
product with ammonia. It contains not less than 4.5% and 
not more than 7.0% ol total ammonia, not less than 10.5% 
of organically combined sulhir, calculated with reíerence to 
the dried substance, and not more than 20% of the total 
sulíur in the form of sulỉates.
Misdble with water and with glycerol; slightly soluble in 
alcohol, in íatty oils, and in liquid parahin; íorms 
homogeneous mixtures with wool fat and soh paraỉhn. 
USP 36: (lchthammol). A reddish-brovvn to brovvnish-black 
viscous ũuid with a strong charaaeristic empyreumatic 
odour. It is obtained by the destructive distillation of a 
bituminous schist, sulỉonation of the distillate, and 
neutralisation of the product with ammonia. It yields not 
less than 10.0% of total sulíur and not less than 2.5% oí 
ammonia. Misđble with water, vvith glycerol, and with 
fixed oíls and ỉats. Partialỉy soluble in alcohol and in ether.

IncompatibilHy. Ichthammol is incompatible with vvool 
alcohols.

ProỊile
Ichthammol has slight baaeriostatic properties and is used 
in many topicaỉ preparations, for a variety of skin disorders; 
it has also been used in suppositories for anorectal disorders.

The Symbol t  denotes a prepararion no longer actively marketed
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Ichthanamol ú often used with zinc oxide in međicated 
bandages for chronic HcheniBed eczema (p. 1684.1). 
ỉchthanunọl may be slightly irritant to the skin and there 
have been rare reports of hypersenãtivity.

Iight Ammonium Bituminosulỉonate (Ammoniumbitu- 
minosuỉíonat Hell) is produced hom  the lỉght distillate 
íraction oỉ shale oil.

Ammoniumsulíobitol, an ammonium bituminosulíonate 
similar to ichthammol but with a low sulíur content was 
commerdally available as Tumenol Ammonium.

Preparations
Propnekiry PpỆpđotoni (details are given in Volume B)

Singio-ingredisnt Preporotions. AustraL: Egoderm; AustTÙr. 
Ichtho-Bad; Ichtholan; Belg.: Bithiol; Poudre Velơurst; Cz.: Ich- 
taxyb Ger.: Ichtho-Bad; Ichtholan spezial; Ichtholan; Ichthyob 
Thiobitum; Indon.: Ichtiyol-Zalt ItaL: Ittiolo; Neth.: Daro Trek- 
zal£ Trelnalb Swtíz.: BĨtumol' Ichtho-Bad; Ichtholan; Turk.: 
Ihứyol; Pomat Ichthyolet: Pommade IchthyoleỶ; Vkr.: pitoval 
Anddandniíỉ (tbmoBaa ITpoTHB nepxoTH).

Multi-ingrodient PraporaHons. ATỊ.-. Cicatrina; AustraL: Ego- 
derin; Ichthopaste; Austria: Aknemydn composirum; Delta- 
Hadensa; Hadensa; Hadensa; Inotyol; Inotyol; Belg.: Antipiolt; 
Inotyol' CanatL: Ichtopaỉte; Chile-. Kenyol; Selegel; Cz.: Pityol; 
Saioxyl; Denm.: Inotyol; pin.-. Hadensat; Hadensa; Fr.: Anaxer- 
yt Gelictar Pont; Inotyot Hode DS; Oxythyol; Phytheol 
Porcett Selegelt; Squaphane; Ger.: Aknemycint; Gr.: Ichtho- 
cortex; Hơng Kong: Bgoderm; Egoderm; India: Exsora; Itchasia; 
Israel: Aknemydn; Inotyol; ItaL: Antiemorroidalit; Dermatar, 
Ichthopaste; Ityolate CE; Tricodenn F; Malaysia: Egoderm; Ego- 
derm; Norw.: Inotyol; NZ: Egoderm; PoL: Neo-TormentiL' Tor- 
mentile Porte; Tormentíol; PorL: EQuvium Anti-caspat; Eflu- 
vium Aatì-seborreicoỶ; Pansebase Composto; Secpel 
Compostot; Xut.: Bethiol (Bcthoh); S.Afr.: Antipeol Singapore: 
Egodenn; Egodeim; Spain: Hadensa; Ictiomen; Swtd.: Inotyol; 
Switz.: Akne-Mydnt; Bain extra-doux; FurodermaIt; Radixt; 
Turk.: Hedensa; UK: AntipeoL' Ichthopaste; Icthaband; St 
James Balm; Vkr.: Prostalin (npocnưmH); USA: Boil Ease; 
Boyol Salve; Veneĩ.: Node DS.

Uomoeopoẩúc Preparations. Ganad.: Cutíỉitumt; Ger.: Hewe- 
lymphon Nf.

Mhiuiucopoeid PrapGrabons
BP 2014: Zĩnc and idithanimol Cream;
USP 36: Ichthammol Olntmem.

Ictasol ỊUSAN)
lchtasol; lchthyol-Natrium Hell; Light Sodium Bltuminosul-
phonate; Natrĩum Sutfobỉtuminosũm Decoloratum; Sulíobi-
tuminato sódico;5ulfobituminato sódico decolorado.
^3^320^= 610 .7
CAS —. 12542-33-5;1340-06-3. .
ATC —  D10BXOĨ.
ATCVet — 00103X01. ;

Protìle
Ictasol is a sodium bituminosullonate produced hom the 
light disóllate haction of shale oil. Sodỉum bituminosuUo- 
nate is obtained by the destructive distillation of certain 
bituminous schists, sulỉonation oỉ the distillate. and 
neutralisation oi the product with sodiuxn hydroxide.

Ictasol has similar properties to ichthammol (p. 1703.3) 
and is used in many preparatíons ỉor a variety of skin 
disorders.

Preparatíons
Propnatary PmpuiQiỊons (details are given in Volume B)

Sngla ingrxBant PreparaSions. Austria: Ciino Cordes;
Lavichtholt; Solutio Cordes; Ger.: Aknichthol; Icbthoderm; 
Xchthoian T; lchthosin; Ichthraletten; Leukichtan; Solutío 
Cordes.

MuB ingrediant Praporaiions. Arg.: Seleget Austria-.
Aknichthol; Ichthalgan íorte; Leuldcbtan; Pr.: I-Sofc Kenyol 
PSO; Node DS+; Sebosquamt; Ger.: Almederm Neút; 
Aknidưhol' Ichthocortin; lchthoseptalt; Pelvichthol Nf; Smtx.: 
AknichthoL

Iscotrixinol IUSANI
Dièthylheqỉl;. Bùtamiểo -Triazone; Diethylhexylbutamido 
Trìaronê; DiọGtylbutamìdc5triazone.
Bis(2-etfcịy)hếxýl)ịj 4^'-[(6-{[4-(terf-±)utylcarbamoyl)phenyl] 
amtrKj-lĨ33'’tnazine-2,4-diyl)diimino]dibenzoate. • ■
Q 4H59N7Os=766.0 
CXĨ— 154702-15-5.
MNỊỊ '— Ị  UTZÒQCB64.'
NOTE. Uvasorb HEB is a trade name that has been used for 
iscotririnoL

Pno/Ị7ẹ
Iscotminol is used as a sunscreen (p. 1681.3). It iỉ eữective 
against UVB light (ỉor deSnitions, see p. 1685.3).

Preparations
Propríatary Pitpuiulions (details are gi ven in Volume B)
MuhHngradient PreporatioRX. Chữe. Eucerin Ninos; Eucerin 
Solart; Eucerin; Potoprotector Isdin Dry Oilf; Nunaisdin; Fr.: 
Sun LEB; Thai.: Eucerin Sun Sensidve skint; Sebamed Multi 
Protect Suncream.

Isopropyldibenxoylmethane
lsopropildibenzoilmetano; M30nponwifln6eH30MnMeTaH.
.1 .-[4-0 -Methyiethy0phenyfỊ-3-phenyl-13-propanedione.
'C18H18Oj=2663
CẢS — 63250-25-9.

Prọtịlẹ
Isopropyldibenzoyimethane, a substituted dibenzoyl- 
methane, is a sunscreen (p. 1681.3) vvith actions similar to 
those of avobenzone (p. 1695.1). u  is eííective against UVA 
light (for defmitions. see p. 1685.3).

I s o t r e t i n o i n  IBAN, USAN. riNNi 
13-õs-Retinoic Acid; Isotretinoiini; Isotretinoína; Isoừétinoĩne; 
Isoơetinoinum; lzoữetinoin; lzoữetinoinas; lzotretynoina; Ro- 
4-378Ọ; H30TpeTMH0MH.
(13Z)-15-Apo-ịỉ-caroten-15-olc acid,- (2Z,4F,6f,8£)-3,7- 
Dimethyl-9-(2,6,6-trimethylcydohex-l-enyỉ)nona-2,4,6,a-tet- 
raenoic acid.
C2oH2A=300.4
CAS —4759-48-1
ATC — D10AD04; DĨ0BA0Ĩ.
ATC Vet — QD10AD04; QD108A0Ỉ.
UNII — EH28UP18IF.

Phamnacopoeias. In Chúi., Eur. (see p. vii), and us.
Ph. Eur. 8: (Isotretinoin). A yellow OT light orange, 
crystalline povvder. Practically insoluble in waten slightly 
soluble in alcohol; soluble in dichỉoromethane. It is senỉiáve 
to aữ, heat and ỉỉght, espedalỉy in solution. Store in airtight 
containers under an inert gas. Protect bom light. It is 
reconunended that the contentỉ of an opened Container be 
Uỉed as soon as possible and that any unused part be 
proteaed by an atmosphere oỉ an inert gas.
USP 36: (Isotretinoin). Yellow crystals. Practically insoluble 
in vvater; sparingly soluble in alcohoL in isopropyl alcohol, 
and in macrogol 400; soluble in chloroỉonn. Store in airtight 
containers under an atmosphere oí an inen gas. Protect 
from light.

Uses and Adminisừation
Isoữetinoin is a retinoid. It is the às coniiguration oỉ 
tretínoin (p. 1725.2), which is the add íorm of vitamin A 
(p. 2098.3). Isoưetinoin ỉs given orally íor the ưeatment of 
sẽvere acne (belovv) that has not responded to other 
measures; it is also applied topically in milder lorms oỉ acne. 
It is not indicated for uncomplicated adolescent acne, and is 
not licensed íor prepubertal acne (but see also Administra- 
tion in children. belovv, for use in inỉantile acne). 
Isoơetinoin has also been tried in other skín disorders 
(p. 1707.2) and in some íorms oỉ neoplastic disease 
(p. 1707.1).

In the UK and several other countries the tnitíal oral dose 
of isotxetinoin ỉor acne is 500 micrograms/kg daily, although 
in the USA initial doses oỉ up to 1 mg/kg daily are permitted. 
The dose ú  given vvith ỉood once daily or in two divided 
doses and adjusted ư necessary up to ỉmg/kg daily 
according to response and adverse eỉỉects. Patients 
intolerant to the initial dose may be able to continue 
tteatment at a Iovver dose, but there is a higher risk oỉ 
relapse. Doses up to 2 mg/kg daily are permitted in the USA 
and some other countries ỉor patients whose disease is very 
severe or mainly on the body instead oỉ the face. A lower 
starting dose has been recommended for patients with 
severe renal impairment (see p. 1707.1).

Acute exacerbatìon of acne is occasionally seen during 
the initial period, but usually subsides vvithin 7 to 10 days on 
continued ơeatment. Treatment should continue íor 15 to 
24 weeks or until the total cyst count has decreased by over 
70%. Long-tenn remiỉsion and relapse rates are relàted to 
total dose, and additional benefit ũ  not expected beyond a 
cumuladve dose of 120 to 150mg/kg. Improvement may 
continue for several months after stopping ưeatment; 
prolonged remissions can occur.

Repeat courses are not normally recommended but 
occasionally they may be required. Hovvever. since acne

may continue to improve after stopping isoơetinoin, there 
must be at least a 2-month drug-hee period beỉore starting 
repeat ưeatment

Por the topicaỉ treatment oỉ acne a gel containing 0.05% 
oỉ isoơetínoin is applied sparingly once or twice daily. A 
therapeutỉc response may not be evident for 6 to 8 weeks. 
General revievvs.

1. DỈQovanna JJ. Systemỉc Tdỉnoid ứierapy. DermMíol ơ in  2001; 19:161-7.
2. Eỉlỉs CN. Krach ỉũ . Uses and compỉicatíônỉ of isotmỉnoiQ ứierapy. J Am 

Amđ Dermatoi 2001; 45 (suppỉ): SI 50-S157.
3. VỊvat-Hannih V, 2usỉ FC Retỉnoids as theiapeutỉc agents: tođay and 

tomomm. Mini Rev Med Chem 2005; 5: 755-60.
4. N}ar vc et a l Retỉnoỉds in dỉnỉcaỉ use. Med Chem 2006; 2:431-8.

Acne. The retinoids play an important role in the treat- 
ment of acne (p. 1682.2). Isotrednoin reduces sebum 
exaetion with a subsequent reduction in grovvth of P ropio- 
n ib a đ eriu m  aates; it also normalises the differentiation of 
keratinocytes, which has a comedolytic eííect, and appears 
to have a direct anti-inỉlammatory eữect.1'5 The main indi- 
cation ío r  oral is o a e ú n o in  therapy is severe íorms of acne 
(such as conglobate or nodulocystic acne or acne at risk o i 
permanent scarring) that is unresponsive to other therapy 
including systemic antibacteríals. Some argue,4-5 hovvever, 
that oral isotretinoin should be considered for first-line 
treatment in other cases, such as less severe acne that has 
the potential to cause scarring or acne that is causing 
severe psychological distress. Most patients remain hee ol 
their disease alter a single course of isoưeúnoin, or have a 
mild recurrence that responds to other ưeaunents to 
vvhich it vvas previously resistant. A minority will relapse 
and those at higher risk include patìents less than 16 years 
of age, those vvith severe acne on the trunk, and adult 
women.J Cumulative dose, rather than daily dose, appears 
to be an important lactor in achieving stable remission.4 
To avoid relapse, a course of therapy to a cumulative dose 
of 120 to 150mg/kg is required.2 This usually equates to a 
course oỉ 5 to 6 months using daily doses of 0.5 to 
1 mg/kg. One group suggests4 that trẽatment should be 
contínued for 2 months alter complete dearing oỉ acne to 
avoid recurrence, and that higher cumulative doses (up to 
200mg/kg) might be needeđ in sotne cases, such as those 
shovving dear signs of ongoing improvement vvhen a 
cumulative dose oỉ 150mg/kg has been reached. In 
patíents who do relapse. repeat courses may be indi- 
cated.1’ Hovvever, improvement may continue for several 
months aỉter vvithdravval and at least 2 months should 
elapse beíore determining vvhether íurther treatment is 
necessary. There is evidence to suggest that patients who 
repeatedly relapse aíter stopping Standard isoưetinoin 
therapy may beneOt ừom condnuous use of very low 
doses of isotretinoin, such as 250 or 500 micrograms/kg 
daily taken every 4th week for 6 months, lOOmicro- 
grams/kg daily, or a single dose of 20 mg once or twice a 
week.‘ Low-dose regimens have also been tried instead of 
Standard isoơetinoin doses íor persistent mođerate or 
severe acne. A dose of 20 mg daily for 6 months has pro- 
duced signìhcant improvement or complete remission in 
moderate acne.7 Hovvever, prolonged use of low-dose regi- 
mens is needed to achieve a cumulative dose of 120mg/kg 
and reduce the risk of relapse.* Isoơetinoin has also been 
used ỉor the ưeatment of acne associated with immuno- 
suppressive therapy in transplant redpients.,-I°

Isoơetinoin ỉs also used topically for acne. Although it 
has no sebosuppressive eỉỉect and only a weak dữect 
a n t i - in ĩla m m a to ry  cữect by this routc' its comedolytic eííect 
makes unplugged íollicles less anaerobic, redudng p . acnes 
grotvth and assodated inAammation.11 Topical isotretinoin 
appears to have a simỉlar efficacy to tretinoin, but may be 
bêtter tolerated.3

Isonetinoin is not licensed ỉor the treatment of 
prepubertal acne because oỉ the risk of adverse eữects 
induding early epiphyseal dosure, but see also Adminis- 
tration in Children. belovv.

1. Gollnick H. Cuirent concepu ot the pathogenesiỉ o( acne: implicadons 
for diug treatmenL DruỊỊ 2003; <3: 1579-96.

2. Jnnes WD. Aaie. N Erìýl J  Mti 2003; 332: 1463-72.
3. Chivot M. Retinoid thenpy ỉor acne: a compararive review. Am ]  ơin  

Dermaíoí 2003; 6; 13-19.
4. Cooper AJ. The Atistralian Roaccuiane Advtsory Board. Treatment of 

acne vrith ỉsoưetỉnoỉn: recommcndations based OĐ Australỉan 
expcrience. Aestnles J  Dtrmtiol 2003; 44: 97-105.

5. Diéno B. «  «/. An expett vlew on tbe treatment of acne wlth ỉystemic 
andbioóa and/or orél iiotrttmoín in the light of the new European 
RCOtnmendatiotu. Eiư J Dtrmaloỉ 2006; 16: 565-71.

6. Palmer RA. rt aí. MiCTOdcxe’ liotretùioin. Br ]  Drrmaai200Q-, 143; 205-6.
7. Amichai B. etel. Low-dose isotretinoin in the treatment ol acne vulgaris.

J Am Aead Oermalol 2006; 54; 644- 6.
8. Mandeltou-Lelalti I. a  al. Low-doK sdiema of isotretinoin in acne 

vulgaiiỉ. Inl J ơ in Pharmacol Rts 2003: 23: 41-6.
9. Tam M. Cooper A. The use of lsotretinoin in a renal tnnaplant padent 

with aaie. Br J Demiũtoỉ 1987; 116: 463.
10. Bunlcer CB, a  al. Isotretinoin treatment ữí severe acne in postơansplan: 

padents taldng cydosporỉne. J Am Acaấ Dcrmaíol 1990; 22: 693-4.
11. Goulden V. Guideíines tor the management oí acne vulgatls in 

adotescents. Pediatr Drvp 2003: ỉ :  301-13.

Administration in children. Oral isotretinoin is licensed in 
most countries íor use ừom 12 years of age vvhere appro- 
priate, but it is not licensed for the ưeatment of prepuber-

A1I cross-reíerences reíer to entries in Volume A
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tal acne because oí the risk of adverse effects induding 
early epiphyseal dosure. However, it has be en used oralỉy 
with some success in nodulocystic inỉantile acne when 
topical preparations and antibacterial therapies have not 
been eữecúve.1-* A range of doses ha ve been used, some- 
times inũuenced by the dosage ỉorm available, but in gen- 
eral doses have been similar to those used in older 
padents. For example, the BNFC considers that children 
aged ỉ month to 2 years with severe iníantile acne may be 
given 200 micrograms/kg once daily increased. ư neces- 
sary, to 1 mg/kg daiỉy (in 1 or 2 divided doses) ỉor 16 to 24 
weeks; the maximum cumulative dose per course is 
lỉOmg/kg. As there are no suitable licensed oral Products 
for children, isotretinoin liquid capsuỉes have been opened 
and the contents mixed with a drink1'2 or soft ỉood3 imme- 
diately beỉore use to make administration eaáer. One 
report3 described heeãng the capsule so that ít could be 
cut more easily to the required dose, which could then be 
concealed in food.

Topical isotretinoin is not licensed in the UK for use in 
children although the BNFC mentìons use oỉ the 0.03% gel 
applied once or tvvice daily for acne vulgaris.

For mentìon oỉ the investigation oỉ isoơetmoin in 
children with neuroblastoma. see Malígnant Neoplasms, 
below.

1. Mengesha YM. Hansen RC. Tôđdler-agc nođulocystic acne. ] P tílitư
1999; 134: 644-8. ,

2. Sararln F, ítt l. Treatment of an iníantỉlc acne with oral isotrctinoin. Eur 
ID am aal 2004: 14: 71-2.

3. Bames CI. a  tỉ. A praclkal approach for the use oi oral isotĩrrínoin ỉor 
in/antiỉe acne. Pediatr ũtrmữloì 2005; 22; 166-9.

4. Torrelo A, a  a i Severe acne in&ntum successtuUy treated with 
isotretinoin. Ptdiữír Dermatol 2003: 22: 337—9.

Admmbhtrtion in renal impoirment. Although renal 
ũnpairment does not afiect the pharmacokinetics of iso- 
tretinoin, licensed\ỤK product iníormation suggests that 
patients wdth severe renaỉ impaứment being treated with 
oral isotreúnoin for acne should be started at a lovver dose, 
such as 10 mg daily. It may be gradually increased up to 
1 mg/kg daily as tolerated.

MaBgnant neoplasms. Retinoids su ch as isotretứioin have 
been studied in the treatment of various neoplastic or pre- 
neoplastíc disorders. Although oral tretinoin is used for 
remission induction in acute promyelocytic leukaemia 
(see p. 1725.3), other retinoids do not have an establiỉhed 
role in the treatment of cancer. There may, however, be a 
place for the use of retinoids in the chemoprevendon of 
some malignandes.

There has been pardcular interest in the potendal for 
retinoids to prevent the lonnatìon of stin canars (p. 714.1) 
in patíents at increased risk. Màintenance immunosuppres- 
sion may increase the inddence oỉ pre-malignant and 
malignant skin lesịons in solid organ transplant redpients; 
large numbers of lesions can deveỉop and tend to be more 
aggressive than those in the general populatìon.1 Although 
there has been some investìgation in cardiac transplant 
redpients, most case reports and some small studies have 
involved renal transplant patíents. Oral adtretin has been 
reported to reduce the number oí actìnic keratoses and 
reduce the development oí nevv basal and squamous cell 
cardnomas in these padents.1'4 Other patìents at increased 
risk of skin cancers vvho may beneĐt from prophylactíc 
retinoid therapy indude those with xeroderma pigmento- 
sum and naevoid basal cell cardnoma syndrome; oral 
isoưetinoin, rather than adtretìn, has been tried in such 
patíents.’ Retìnoids might also be considered in others vvho 
have already developed nonmelanoma skin cancers, such as 
those with conditíons requirìng maintenance immunosup- 
pression, chronic lymphocytíc leukaemia or non-Hodgkin's 
lymphoma. severe photodamage of the skin, and those with 
squamous cell carcinoma at high risk of metastasis or that 
has already metastasìsed.3

Since retínoids suppress rather than cu re skúi cancer, 
rebound occurs vvhen the retínoid is stopped and long-term 
therapy is needed. There is some concem about the risks of 
such long-term use, particularly on plasma lipids and bone, 
and monitoring has been recommended.1'4'5 The mucocu- 
taneous adverse eííects that commonly occur can affect 
patient acceptance during long-term use,- mucocutaneous 
eữects may be more severe vvith ìsoưetinoin, but haừ loss 
may be more extensive with adtredn.4-5 Gradual dose 
escalation to an eữectíve dose can be used to minimisc these 
mucocutaneous eííects. One example using isotretinoin 
starts with a dose oỉ 250micrograms/kg on altemate days 
for a month, increased to 250 micrograins/kg daily ỉor the 
second month, then to 500 micrograms/kg daily for the 
third month; the dose is then adjusted as tolerated.5 As there 
are rìsks of teratogenidty with retinoids, isotrednoin is 
preíerred for women of child-bearing potendal because of 
its shorter halí-liíe.4'5 For adtretin doses that have been 
used, see p. 1691.1.

Topical applicatíon of retínoids has also been tried for 
chemopreventìon of skin cancers. Topical ttetinoin has been 
used on actínic keratoses in otgan transplant redpients, but

results have been mixed and may depend on dose. Iỉ 
squamous cell cardnomas are present, hovvever, systemic 
retinoids should be considered.3

Retínoids have been studied in the chemopreventíon of 
prìmary disease recurrence and second ptimary tumours 
after treatment for squamous cell caránoma of the head and neck 
(p. 708.1) but results have been mixed and limited by 
resistance and toxidty.6 A large placebo-controlled study7 
has also reported that low-dose oral isonetínoin (30 mg 
daily for 3 years with an addidonal 4 years oỉ follow-up) did 
not reduce the rate of second primary tumouis or death in 
patìents who had been treated íor early stage head and neck 
squamous cell cardnoma. There has aỉso been some interest 
in the use oỉ rednoids, given orally (isoưetinoin) or topicaỉly 
(isotretinoin or tretìnoúi), in the management of ơral 
leucoplakia, Tvhỉch can be pre-malignant (see under 
Bleomyđn, p. 750.3). However, despite reports of beneBdal 
response, relapse hequendy occurs on stopping rednoid 
therapy.6-*

Oral isotretinoũi has been studied as condnuation 
theiapy in children YYith high-risk neurobỉastoma that had 
responded to intensive chemotherapy. One study9 íound 
improved survival vvith 6 cydes of isoửetínoín given for 14 
daỹs of each 28-day cyde. Long-term (5 year) follow-up 
resuỉts seem to condrm an improvement in overall survival 
in these patìents.10 Hovvever, another study11 using a lower 
dose given daỉly ỉor 4 years or until relapse found no 
additíonal benefit írom isotretìnoin.

1. Kovach BT, a  a l Systemic strategỉes for chemopreventiQa oỉ skỉn 
cancers in transpUm redpiems. ơ in  Transplant 2005; 19:726-34.

2. Chen K, tí ai. Oraỉ rettnoids ỉor the preventíon of skỉn cancers ỉn soỉỉđ 
organ transplant redpients: a systematíc revievr o{ madomized 
controlled uiaỉs. B rJ Dermatoỉ 2005; 152: 518-23.
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cancer paãents. J  Natỉ Cancer bat 2006; 98:441-50.
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ỉesỉons: focus on topical therapy. Ctmcer 2002; 95: 1258-64.

9. Maohay KK. tí aL Trtannent oỉ high-rũk neurobỉastoma with ỉntensỉve 
điemotherapy, radtotheiapy, autoỉogous bone marrow transplantadon. 
and 13-ds-rednoìc add. N Engl J  Mai 1999; 341: ỉ 165-73.
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neurobiastoma treated « 1  a randomized trial oí myeỉoabiatíve therapy 
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skin disorders. Apart ừom its estabỉished rolc ỉn the ưeat- 
ment of acne (p. 1706.3), isotretínoin has been tried ỉn 
raany other skin disorders not responding to usuaỉ ther- 
apy.u  Clinical responses to oral isotretinoin have been 
reported’ in small numbers of patìents vvtth anogenital 
warts (p. 1689.3), rosacea (p. 1688.3), and ỉichen planus 
(p. 1685.2). Beneĩit has also been reported for keratinisa- 
tion disorders such as Darie^s disease2 (p. 1683.2), ichthy- 
osisu  (p. 1685.1), and pityriasis rubra pilaris.u  Isotretin- 
oin is less eữective than other retinoỉds for psoriasỉs1 
(p. 1688.1). Oral isotretlnoin may be used for chemopre- 
ventỉon of skin cancers (see Maỉignant Neoplasms, above).

Topica! isotretinoin has been used to reduce some of the 
signs of photoageing1 (p. 1686.2).

1. Akyol M. ổzqelik s. Non-acne dennatologỉc indỉcatíons for systemic 
isotretinoin. Am J Cỉin Dermatol 2005; 6: 175-84.

2. Schga l VN, et a i. ỉso ư e tln o in  -  u n a p p ro v e d  in d ic a iỉo n s/u se s a n d  dosage: 
a physician's reíerence. Int J Dermatot 2006; 45: 772-7.

3. Sưatigoí AJ, Katsambas AD. The role oỉ topical retinoids in the 
treatmem of photoaging. Dtuệs 2005; 65: 1061-72.

Adverse Effeds
The adverse eổects of isotretinoin and other oral retmoids 
are similar to those of vitamin A (see p. 2101.2) and are 
generally revenible and dose-related. The most common 
are dryness oí the mucous membranes and skin, which can 
often progress to cheilitis, epistaxis, conjunctivitis, localised 
exíolỉation induding palmo-plantar exíoliation. pruritus, 
erythematous rash, and skin ừagility. Less common eSects 
have induded haữ thinning (occasionally ineversible), 
birsutism, photosensitivity, changes ìn skin pigmentaãon, 
paronychia, nail dysưophy, pyogenic granuloma, and 
increased svveating. Acne can be exaceibated at the 
begũming oỉ isoữetinoin treatment, and there are very rare 
reports oỉ acne fulminans occuning. Less common adverse 
eổects on the eyes indude comeal opadties, visual 
disturbances such as blurred Vision and colour Vision 
disorders, impaired night Vision- that may persist, 
photophobỉa, and keratítis. Papilloedema, visuaỉ distur- 
bances, headache, and nausea and vomiting can be signs 
and symptoms of benign inttacranial hypertension. Arthr-

algia, myalgỉa, and back pain are commonly reported. and 
there have been rare reports of arthritis, osteoporosis, and 
tendỉnitis. Hyperostosis and caldnosis have also occuned, 
particularly in patients ưeated with high doses oi 
isotretinoin over long petỉods for keratínisation disorders. 
Premature dosure oi the epiphyses has occuired in children 
treated vvith isotretinoin. Elevation of serum triglycerides is 
common, and pancreatitis has occurred in patìents with 
high concentrations; cholesterol concenoations may also be 
ìncreased. Increases in hepatíc enzymes, erythrocyte 
sedimentation rate, and blood glucose can also occur. 
Alterations in haematological measures are common; there 
have also been reports of anaemia, thrombocytopenia, and 
neutropenia, and very rare reports of agranulocytosis. Other 
efiects that have been reported rarely indude gastro- 
intestinal symptoms, hepatitis, hearing impairment, 
drovvsiness, sèzures, vasculitis. and hypersensitivity reac- 
úons induding anaphylsuds. Mood changes, psychoúc 
symptoms, depression, and suiddal behaviour have 
occurred in patíents treated with oral isotretínoin. There 
may also be an assodatíon with driĩì inỉections and an 
inílammatory bowel syndrome.

Isotretinoin and other retínoids are teratogenic.
When isotretinoin is applied topically the ađveise eSects 

are similar to those of tretinoin (see p. 1726.1).
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Effeds on the blood. Serious adverse eSects on the blood 
have been ieported rarely with oral retinoids, and are 
thought to be idiosyncratic in nature. There have been 
reports of thrombocytopenia in patíents taking isoưetin- 
oin1 and eưetinate.13 A few cases of agranulocytosis have 
involved isotretinoin4 and adtretìn.5 In contrast, there are 
aỉso repotts oỉ transient and asymptomatic thrombocytosis 
assodated vvith isoơetinoin6 and tretinom.7J Leucocytosis 
is often assodated with the retínoic add syndrome caused 
by tretinoin (p. 1726.2).
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Etteds on the cartGovoscular System. From 1983 to the 
end oỉ 2003, Health Canada had received 29 reports of 
adverse cardiovascular eữects in patients treated with iso- 
tretinoin, induding myocardial iníarctíon, stroke, and 
pulmonary embolism.1 Thrombotic stroke has also been 
attributed to the use oi adtretin in a woman ừeated for 
psoriasis,7 and rare cases oi myocardial ischaenúa and 
inỉarction have been reponed with eưetinate.3 Throm- 
boembolic disorders have also occurred in patíents given 
ưetinoin for temission induction in acute promyelõcytic 
leukaemia (seep. 1726.1).

There are ra re reports of isoơetmoin causing cardiac 
arrhythmias, such as sinus tachycardia with right b ran ch 
bundle block4 and atrial tachycardia.5
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Effects on the eyes. Ocular adverse efiects reported wlth 
oral isoơetinoin ha ve been revievved.1-2 Using the VVHO 
Causality Assessment Guide oỉ Suspected Adverse Reac- 
tìons, an analysis3 of 2449 spontaneous reports ỉoùnd that
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decreased dark adaptation, ocular sicca, and the ocular 
signs and. symptoms of intracranial hypertension, 
accounted ỉor most oỉ the reports that were certainly asso- 
dated witb isoơeứnoin. In some cases oí ìntracranial 
hypertenáon the padent had also been taking other drugs, 
súch as tetracydỉnes, that have also been assodated with 
this effecL There was also a certaỉn assodation benveen 
isoơetinoin and abnonnal meibomian gland secretỉon and 
giand atrophy, blepharoconjunctivitis, comeal opadties. 
decreased Vision, increased tear osmolaiity, keratltis, myo- 
pia, ocular discomỉort and decreased tolerance to contact 
lenses, and photophobia. There was a probable assodation 
with reversible decreased colour Vision and peimanent 
loss oỉ dark adaptatìon. Other eữects that had been 
reported, but only possibly assodated with isoưetinoin. 
induded comeal ulceis, diplopia, eyelid oedema, optic 
neuritis, peimanent sicca, and subconjunctival haemorr- 
hage.

There are íevver reports of ocular adverse eãects with 
o ther oral retinoids. Inưacranial hypertension wíth 
papilloedema, blurred Vision, and headache, has been 
reponed with adrretin, etretinate. and tretinoin.4-4 A 1-year 
follow-up íailed to find any evidence of ocular toxicity 
attributable to eưetinate in 4 patìents who had received 
long-term treatment. induding 1 patient who had toxic 
optic neuropathy due to m ethoưexate and who was able to 
continue ơeatm ent with etretinate.7 Ectropion has been 
assodated with eữetinate therapy ÚI a patíent.* Maculo- 
pathy occurred in  a patient after a year of treatment with 
ađưe tin  ỉor psoIiasis.,
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isoơetmoin. Am J  Ophthalmal 1985; 100: 534-7.

2. Prauníddcr FT, tí  ai. Ocuỉar ứde cffects poíribly assotíated vrith 
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Effects on the gastrointestinai troct. A causal assoóatíon 
has been suggested in cases oỉ inAammatory bovvel disease 
developing in patients taking oral isoơetìnoin.u  Betvveen 
1997 and 2002 the PDA received 85 reports of Crohn's dis- 
ease, ulcerative colitis, colitis, or haemoirhagic colitis 
attributed to isotretinoin;3 the assodation vvas judged 
probable in 62 cases and possible in 23. Spedhc treatment, 
in addỉtion to diug withdrawal. was required in 35 
patients, 11 were hospitalised, and 7 undervvent suigery. 
Rechallenge was positive in the 3 reported cases. The 
authors of this revievv suggested that isoưetinoin shouỉd 
be used with caution in patients with a history oỉ 
inAammatory bovvel disease or symptoms suggestive of the 
condition and those wbo might be at increased risk 
because o{ a íámily history. Although theie have been 
patients with inílanunatory bovvel disease vvho have 
received isotretinoin vvithout adverse eHect, there are 
some cases in which the condition may have been exacer- 
bated by isotretinoin.M

1. Reniexs DE, How*rd JM. Isaưetinoin-induced ỉnỉUimnatory bowd 
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Effeds on the Ever. Transient slight elevations of serum 
concentratỉons of liver enzymes are common vvith etreti- 
nate, but there have been few reports of acute hepatứis1-2 
or cholestatic jaundice.} Acute hepatitis may progress to 
chronic active hepatiós, despite stopping etretinate ther- 
apy4 but studies oỉ seiial liver biopsies from patíents 
receiving long-term etretinate have íailed to show any sig- 
nihcant chronic liver damage.5’7 Licensed produa iníor- 
mation has induded reports oỉ hepatìc ũbrosis, necrosis, 
and/OT dirhosis.

An ơverview eonsidered that some form of hepatotoxi- 
d ty  may be seen in up to 20% oỉ patients ữeated with 
etreứnate and signỉScant liver disease in 1 %.*

Isoơetinoin may also cause mild elevations of liver 
e n zy m .e s  and licensed product u ứ o T m a tío n  States that 
hepatitis has occurred rarely. There is also a report of fátty 
liver.9
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EHeds on mentol fundion. Case reports provide evidence 
of depression, psychotíc symptoms, suitíde, and suidde 
attempts occurring as idiosyncratic adverse eỉíects of iso- 
tretìnoin. However. the high background prevalence of 
psychiatric illness among adolescents in general. and 
among patients with acne, are potentially coníounding 
íaaors. Most retrospective studies have not shovvn a dear 
cause and eỉỉect mechanism and prospective studies have 
been limited by sample size and although one large case- 
crossover study tound an association bervveen isoưetinoin 
and depressjon,1 the Qndings were contested.2 Systematic 
revievvs have tound no strong evidence for an assodation 
between isotreúnoin use and depression or suiddal beha- 
viour, but noted that the evidence was not suHidently 
compelling to nile out a vveak assodatíon,3-4 although 
other íactors were probably more important3 In the 
absence of bener evidence. monitorìng for depression and 
other psychiatríc eữects has been advised for all patients 
receiving isotretinoin.1-5' '

Two cases of sustained dreaming have also been 
reported. Aiter 2 to 3 vveeks of oral isoưetinoin, both 
padents reponed changes in their dreaming pattem vvith a 
(eeling that they had been ‘dreaming aO night'. The dreams 
persisted for 4 to 5 vveeks aỉter which they subsided despite 
continued isoưetinoin therapy.*
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Effects on the musculoskeietal System. Hyperostotic 
changes (bone spuis) or caỉdhcation of tendons and liga- 
ments, resembling d iffu sc  id io p a th ic ske le ta l hyperostosis 
(DISH), have been reponed with systemic retinoid ther- 
apy.1-2 DISH-like hyperostotic changes are common in the 
general population and are assodated with ageing; the use 
oỉ chronic retinoid therapy may increase the tisk oí devel- 
oping these changes. Reports have paiticularly invoỉved 
patients with keratinisation disorders bóng treated with 
large doses of rennoids ỉor prolonged perìods, and radio- 
graphic changes can be íound in most patients after long- 
teim treatment. Hovvever, minimal bone changes have 
also been íound in radiographic studies of patients treated 
with isoưetinoin in the dose range usually used to treat 
acne. Changes were aỉso reported in a smdy oi very low 
doses of isotretinoin used over 3 years to investigate skúi 
cancer prevention. There have been few reports on the 
skeletal adverse eílects of chronic low-dose etretinate and 
adtretin and results so lar have been equivocal;2 hirther 
studies are needed to dariíy any eỉtects. Prematurt doĩurt 
af the epipkyses in chilđren ơeated with retúioids has also 
been described.1 Again, high doses or prolonged therapy 
wcre oíten used. There is limited evidence to suggest that 
chiỉdren might also be at increased risk of slender long 
bones. There have been rare reports of changes in bone 
mineral density and osteoporosừ hom retinoid therapy, but 
there is Iimited evidence to conărm this assodaóon.1 
Ongoing clinical surveillance and perìodic radiographic 
skeletal surveys have been recommended duiing long' 
tenn therapy; symptomatic bone spurs may be treated sur- 
gically.1

There have also been individual reports of hypercaláuria1 
or hypercalcaemiaM assodated with oral reónoid therapy.

Muscular dừorders su ch as myalgia are not uncommon in 
patients treated w ith oraỉ isotretinoin. Reversible myopathy 
w ith m usde pain, vveakness, and raỉsed creatine kinase 
concentratíons has been described in a few patients treated 
w ith Isotretinoin,7 etretlnate,* and adtretin .,  Asymptomatìc 
m usde damage has also been ỉound in a  study of patients 
given etreứnate for at least a year.10 Rhabdomyolysis and 
myoglobinuria have be en described in  a patient given 
isotretinoin for acne.11 Myositis, oíten aữecting the lovvei 
limbs, has occurred in  a few patients given tretinoin foi 
remission induction in  acute promyelocytic leukaemia.12' 13 
In one case, cardlac myositis also occũrred.14 Symptoms 
usuaỉly had an onset of 2 to 4 vveeks and respõnded to 
stopping tretinoin and being treated w ith a cortỉcosteroid. In 
a few cases, subsequent couises of ưetínoin w ere gỉven 
without recuirence oi symptoms.14-13 A review15 suggested 
tha t some cases oi myositis mỉght have been assodated with 
the retinoic add  syndrome (see under Tretinoin, p. 1726.2) 
or Sweet's syndrome (see Eữects on the Skin, under 
Tretìnom, p. 1726.2).
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969-90.

10. David M, tí aí. Eỉectromyognphic abnormalidcỉ in paiienis undergoing 
long-cerm therapy wỉth euẽtỉàate. J Am Acad Dermàtoi 1988; 19:273-5.

1 ỉ. Gutunan-Yassky E. et a i Acute rhabdomyolysiỉ and myogỉobinuria 
assodaied with isotretỉnoỉn treatmenL ln tJ  Dermatol 2003; 42:499-500.

12. Mỉnnda N. rt ai. Myosids wiứt treỉinoin. Lanctí 1994; 334: 1096.
13. Martínei-CỈMiĐorro c  t ía /. AniA-induced myosỉỉỉs in inductỉoo 

therapy of acuie promyeỉocytíc ỉeukemia. Hatmatoiosìca 2002; 87: 
ECR08.

14. Fabbiano F, tí ai. Aỉỉ-traos retỉnoic add induced cardỉac and skeletal 
myosltỉs in induction therapy of acute promyeloqiỉc leukaemia. Br J 
ttáematoi 2005; 129:444-5.

15. Chan KH. tí ai. A case of aỉỉ*ưans retinoic add-induced myoỉítiỉ in the 
treatment oỉ acuie promyeỉocyiic ỉeukaemỉa. ơ in  Lab Haematol 2005; 27: 
399-401.

Effects on the nervous System. There has been a report1 
oí Guillain-Bairé syndrome in 2 patients taking oral iso- 
aeónoin; both patients required ventilatory support and 
recovered slovvly aher ưeatm ent with inưavenous immu- 
noglobulins. There had been 1 case reponed previọusly to 
the UK CSM. Inoacranial hypenension, causúig head- 
aches and papilloedema, can occur w ith retinoids, indud- 
ing isoữetinoin (see EHects on the Eyes, p. 1707.3).

ì .  Pritchard J, tí  ai. Guilỉain-Barré syndrome seeụ in usm  oỉ isoưetinoin. 
BkU 2004; 328: 1537.

Effects on the respiratory System. There have been 
reports of exerdse-induced TOheeáhg.1 eosinophilic pleural 
eííusion,2 and vvorsening asthma3-4 assodated w ith iso- 
ơetinoin therapy. The u s  manuíacturers have records of 
advene eítects on the lung indudỉng vvorsening asthma, 
recurrent pneum othorax. mterstitial Bbrosis, and pulm- 
onary granuloma.’ A study of healthy subjects conSnned 
tha t lung hinction tests could deteriorate aỉter treatment 
w ith isotretìnoin.5

1. Fỉsher DA. Exerdse-induced bronchoconstrỉction related to isoưetinoin 
therapy. J Am Aead Dermatoỉ 1985; 13: 524.

2. Bunker CB, tí aL botretỉnoin and eosinophiỉỉc pỉeural eữusion. Larteet 
1989;1:435-6.

3. Sabroe RA, tí aỉ. Bronchospasm induced by isoơetỉnoin. BMJ 1996; 312: 
886.

4. Kapur N, tí aL Exacexbatỉon of asihma by isoưetỉnoin. Br J Dermaioi 
2000; 142: 388-9

5. Bonker CB, tí aỉ. Isotretỉnoin and the lung. Br J Dermaiữi 1991; 125 
(suppl 38); 29.

Effects on serum rtpids. The oral retinoids induce dose- 
dependent changes in serum lipids. There can be inaeases 
in very-low-density-lipoprotein cholesterol w ith smaller 
increases in low-density-lipoprotein cholesterol and reduc- 
tions in high-deiỊsiỉy-lipoprotein dtolesterol.1-2 These 
eííects appear to be uiưelated to age or sex. They occur 
eariy during treatm ent and are usually reversible vvithin a 
few Tveeks of vvithdravval. OveraQ, the effect oi isotretinoin 
is m uch greater than th a t oí etretinate. Although the total 
cholesterol and trìglyceride concentrations may remain 
vvirhin nonnal limits. types Hb and IV hyperlipidaemias 
are not uncommon among patients receiving oral retin- 
oids. A large retrospective study3 of patients tteated with 
isotretínoin íor acne ỉound that of those who had normal 
concentrations beíore treatment, there was an increase in 
ơiglycerides in  44% and in  total cholesterol in 31% oi
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patíents. Pancreatítìs may be assoóated vvith hypertrigly- 
cerìdaenũa in patíents treated with isotretinoin.4"7

Retinoids should be used with cautìon in patients with 
pre-existing hyperưiglyceridaemia or in those at risk of 
developing hypertriglyceridaemia.1 Use of flsh oil contain- 
ing eicosapentaenoic add has been reported to attenuate 
retìnoid-induced increases in serum-cholesterol and serum- 
ữiglyceride concentrations.18

1. Hentin Y, a  aL Secondary dysllpỉdemia: inađvertent eSects oí diugs ỉn 
d in ial practice. JAMA 1992; 267: 961-8.

2. Manteỉ-Teeuwisse AK. et ai. Dnig-lnduced upid changes: a revicw of the 
unimended eHects of some commonỉy used drugs on se rum lỉpid levels. 
Dtuị SaỊtty 2001; 24:445-56.

3. Zane LT, et aL A popuỉaúon-based anaỉysis of laboratory abnormalities 
diưỉng isotretinoin therapy for acne vuỉgaiỉs. Arch Demuttot 2006; 142: 
1016- 22.

4. Plynn WJ. tt  ai. Pancreatitìs assodated m th ỉsotretìnoỉn-induceđ 
hypenriglyceridemía. A m  ùtítm  Med 1987; 107:63.

$. McCarter TL. Chen YK. Maiked hyperỉipidemỉa and pancreatítìs 
assodated with isoưednoin therapy. Am J  Gastroenterol 1992; 87: 1855-
i.

6. Jamshỉdỉ M' eta l. Acute pancreatítú secondary to ỉsotretinoin-induced 
hyperlỉpidemia. J Okla State Med Assoe 2002; 95: 79-80.

7. Greene JP. An ađoỉescem wỉth abdomỉnaỉ paỉn takỉng isotretìnoin íor 
severe acne. South Med J 2006; 99: 992-4.

8. Maxsden JR. Effea oi dỉetary fish oỉl on hyperỉỉpỉdaemia đue to 
ỉsotrednoin and etretỉnate. Hum Taxieoỉ 1987; 6: 219-22.

Eífects on sexual function. Ejaculatory íailure has been 
reported in 3 men to be assoaated with isotretinoin treat- 
ment.1 À possible mechanism could be an eíỉect on the 
goblet cells of the semìnal vesides, an eHect similar to the 
general reduction in body secretions which leads to dry 
mucous membranes. Tí.

I. Coleman R, MacDonaỉd D. ESects oỉ isotretmoỉn on raale rcproductỉve 
System. Lanat 1994; 344:198.

Effeds on the skin, hair, and nails. Apart hom the more 
common eữects oỉ- orai retinoids on the skìn and hair (see 
Adverse Eííects, p. 1707.2), there have been isolated 
repons of various other reactions. Stickmess of the skin. 
particularly of the palms and soles, has been desaibed 
wìth eưetinate.1-2 It has also occurred Ù1 a patient using 
topical ơetinoin,3 but not when he had previously taken a 
course of oral isotretinoin. Papules and pustules on the 
palms and soles have also been described with etretìnate 
use.4 In a seríes oỉ 5 patients being treated for psoriasis, 
the lesions appeared 5 to 9 days aher starting therapy and 
deared spontaneously vvithin a few weeks leavìng a des- 
quamadon, despite contìnuing eưetinate.

Granulomatous nodules or pyogenic granulomas have 
been teported with isotretinoin,5'4 etretinate,7’* topical 
tretinom,’,1° and topical tazarotene.u Pyoderma gang- 
renosum has occurred in patients treated with isotretin- 
oin.12-14 Prurigo-like eruptions have been reported with 
ettetínate.15 Predpitation or exacerbation of erythroderma 
has been reported vvith isoưetinoin.16 etretinate,17 and 
adtretín.1*

Reversible chloastna (melasma) has been reported with 
isoưennoin.19

Acne hilminans is an uncommon complication of acne, 
developing as a sudden onset of ulcerative crusting acne 
with íever, vveight loss, and musculoskeletal pain. Although 
isotretinoin may be used to treat this conditíon,20 there have 
been reports of acne lulminans being ptedpitated by 
isotretinoin.21-22 In some cases erythema nodosum has also 
developed,23-24 but it has been suggested that this might be a 
manilestation of acne (ulminans rather than an adverse 
effea of isotretinoin:24 Erythema nodosum has also 
occurred in patients given oral tretinoin ỉor remission 
induction in acute promyelocytíc leukaemia. In a series of 4 
cases, patients were successhilly managed with a 5-day 
course of otal cortlcosteroid allovving the tretinoin course to 
be completed.25

There has been a repon of latal toxic epidermal necrolysis 
assodated with etretinate.26 Reports of erythema multi- 
lorme, Stevens-Johnson syndrome, and toxic epidermal 
necrolysis are also mentioned in the licensed product 
iníormaáon for isotretinoin.

For other reports of eruptions assodated with vasculitic 
syndromes, see belovv. Painíul scrotal ulcers and Sweet's 
syndrome (acute íebrile neuttophilic dermatosis) are other 
reactions that have been reported with oral ưetinoin (see 
p. 1726.2). Skin erosion aíter wax depiỉation has been 
repoited in patients receiving retínoids (see Skin Fragility 
under Precautíons, p. 1710.1).

Cuiiing hair has been described in transplant redpients 
taking isoưetmoin and amthioprine.27 Oral reónoids have 
been assodated vvith nail Ễragility, onycholysis,2* parony- 
chia, and other íorms of nail dystrophy.29-30
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oi the lũerature. Cutừ 1999; 63:142-4.

4. David M  đ/. Palmoplantar eruption assodated with eưetỉnate therapy. 
Aữa Derm Venereol (Slodch) 1986; 66: 87-9.

5. Lane PR. Hogan DJ. Granulomatous ỉesỉons appeaxlng durỉng 
isoưetỉnoỉn therapy. Can MedAssocJ 1984; 130: 550.

6. Tũreỉ A. ef ai. A rare sde-eữea of systemic tsotretínoỉn creatmenc 
pyogenỉc granuỉoma. J Eur Acađ Dermatoi Venertol 2003; 17: 609-11.
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26. Mclvor A. Pataỉ toxỉc epidermal neootysỉs assotíated with eưetỉnate. 
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29. Dharmagunawardena B, Charies-Holmes R. Medỉan canaỉỉíorm 
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658-9.

30. Yung A. a  aL Isotrcứnoin-induced eỉkonyxis. Br J Dermatoỉ 2005; 153: 
671-2.

Efteds on taste. Almost complete Ioss of taste has been 
reported in a patient given oral isoơetinoin 600 micro- 
grams/kg daily for 20 weeks.' Sense of taste retumed 
about 6 months after isotretinoin was stopped. Up to Sep- 
tember 1994 the UK CSM knew of 5 cases of taste 
changes, induding 4 reports of loss of taste.

ỉ . Halpem SM tí al. Loss of taste assodated vvith isotretỉnoỉn. Br J  Dermatol 
1996; 134: 378.

Overdosage. Apart hom vague abdominal discomíort 
there were no other symptoms or signiBcant abnormalities 
in a 15-year-old who was ưeated with gastric lavage 1.5 
hours aíter ingestion of 350 mg of isotretinoin.1 The 
authors noted a similar outcome in 2 other cases oi iso- 
ưetinoin overdosage repoited in the literature at that 
time. In a subsequent report, mild headache. skin that was 
dry and peeling, and cheilitis occurred in a 29-year-old 
who ingested 900 mg of isoơetinoin.2

1. Hepbum NC. Deỉíberate seIf-poisoning with isotretỉnoỉn. Br J Dermaỉol 
1990;122:840-1.

2. Aubin s, tí aĩ. Massíve isotretínoin imoxỉcation. Clin Exp Dermatơi 1995; 
20: 348-50

Vasculitic syndrames. The manufacturer oi isotretinoin 
and etretinate has received isolated reports of vasculitis 
assodated with the use oỉ these oral retinoids; Wegener's 
granulomatosis has also been reptoned aíter the use oỉ iso-
tretinoin.1-2 The preãse mechanism underlying these 
ettects is unknovvn; in some patients there may have been 
a direct toxic cffea as symptoms developed shottly aher 
the start of ưeatment, in other patients the onset was 
long-delayed and may have been triggered by the indden- 
tal use oỉ antíbacterials. Vasculiús, manUesting as ỉever 
and skin lesions, has been reported in patients given oral 
ưetinoin for acute promyelocytic leukaemia.}

1. Dwyer JM  tí al. Vascuỉỉtb and retỉnoids. Lanctí 1989; U: 494-6.
2. Anonymous. Retinoidỉ and necroũzing vascuỉỉtỉs. WHO Drug ín f ỉ 989; 3: 

187.
3. Paydas s. tí ai. Vascuỉiũỉ assotíated wỉth aỉl trans reúnoic add (ATRA) ỉn 

i  case wíth acute promyelocytỉc ỉeukemia. Leuk Lymphoma 2003; 44: 
547-8.

Precautions
Isoơetìnoìn and other oral retinoids are teratogenỉc and 
theieỉote contta-indicated in pregnant patients. It is 
advisable for íemale patients to begin using conưaceptive 
measures 1 month beíore starting isoưetinoin ữeatmenL 
Pregnancy should be exduded beíore starting therapy and 
avoided during ơeatment and for 1 month after stopping 
treatment. Patíents receiving isottetúiom should not donate 
blood during, or for 1 month after stopping therapy, because 
of the potendal risk to the ỉetus oỉ a pregnant transhision

redpient. Pregnancy OT blood donatúm must be avoided. Ịbr much 
longer periods in patữnts taking aãtretìn OT etretinate. 
Isoơetinoin is contra-indicated in patients with hepatíc 
impairment, hyperlipidaemias, and hypervitaminosis A. 
Renal impaiiment does not aííect the pharmacokinetics oi 
isotretinoin but a lower starting dose has been suggested in 
severe impairmenL It is unknovm vvhether isotretinoin is 
distributed into breast milk but its Iipophilidty makes this 
likely; isotretinoin use in breast-íeeding women is thereíore 
contca-ỉndicated because of the potential for adverse eổects 
in the iníant. Isoưetinoin should be used with care in 
patients with a history oỉ depression and patients takỉng 
isoơennoin should be monỉtored for signs o{ depressive 
illness.

Liver hmction and fasting blood lipids should be 
measured at the start oỉ therapy, after the first month (or 
every 1 to 2 weeks for the fiist 2 months íor adtreứn), and 
thereaíter as appropriate. Blood glucose should be 
monitored throughout treatment in patients who either 
have, or are piedlsposed to, diabetes mellitus. Some 
recommend routìne radỉological evaỉuation in patients 
receiving long-tetm therapy (see under EHects on the 
Muscuioskeletal System, p. 1708.2). Patients may have a 
reduced tolerance to contãct Ienses.

Excessive exposure to sunlight and uv  light should be 
avoided.

PiTTiness. drovvsiness, and vísual disturbances may occur 
rarely, and could afiect the petíormance of skilled tasks such 
as driving.

VVhen applied topically the precautíons described under 
tretinoin (see p. 1726.3) should be considered.

Pregnancy. The problem of prescribing oral retinoids to 
women of child-bearing potential has been discussed.1-2 
Inưa-uteiine exposure to isoưetinoin has caused sponta- 
neous abortion and a characteristic pattem of ỉetaỉ malíor- 
mations involving cranioíadal cardiac thymỉc and CNS 
structures.3-4 Some iníants have also shown subnormal 
intelligence and othei neuropsychological impairments., 
The risk oỉ malỉoimation appeais to be high at all thera- 
peudc doses oí isotretìnoin even when the duration oỉ 
expostưe is short.* Oespite wamings on the use of retin- 
oids during pregnancy and the need ỉor adequate 
contraceptíon in women of child-bearing potendal, and 
other strict guidelines on theứ use, intra-uterme exposure 
to retinoids has still occurred.7' 10

Isotretinoin has a relatively short haU-Uỉe and it has been 
recommended that conceptíon should be avoided ỉor at least 
one month after the end õỉ treatment.11 A survey oỉ women 
who conceived aíter the use of isoaetinoin (64% svithin One 
month of stopping treatment) suggested that the inddence 
oi spontaneous abortion or congenital malíormatíons was 
no greater than in the general population.12

Wamings to avoid conception are similar for oral 
ơetinoin (see p. 1726.3). However, patients taking oral 
retinoids with longer halỉ-lives must avoid conception for 
much longer periods; at least 2 years (3 years ỉn the USA) is 
recommended if patients are taking adtretin although the 
períod oỉ dme for patients taking etretinate has not been 
established (see also Pregnancy under Adtretin, p. 1691.3).

Unless othervvise contra-indicated, oral combined 
contraceptives have been recommended as the 
contraceptive method oí choice for women undeigoing 
reãnoid ưeatment, starting at least 1 month beíore the 
retinoid.13 Use o( an additional form of contraception, such 
as a barrier method, is also recommended.2-7-11 For turther 
iníormation on the use of honnonal contraceptives with 
retinoids, see p. 2243.3.
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sidn írogiGty. Wax depilation should be avoideđ in 
patíents receiving retínoids smce they cause increased skin 
ừagility and íaóal and leg eroslons have occurred.1'3 
Licensed UK product inỉormatíon also recommends that 
wax depilatìon should be avoided íor at least 6 months 
after isoơetinoin tieatment because oỉ the risk of epider- 
mal stripping. Aggressive Chemical dermabrasion and cuta- 
neous laser treatment should also be avoided for a period 
of 5 to 6 monthỉ aíter ưeatment because o{ the risk oỉ 
hypertrophic scarring in atypical areas and, more rarely, 
post-inílammatory hypo- or hyperpigmentation in treated 
ãreas.

1. Egido Romo M. Isoưetỉnoỉn and wax epilatíon. Br 3 Dermatoỉ 199ỉ ; 124:
393.

2. Hoỉmes s c  Thomson J. ỉsotrednoỉn and sidn ỉragữhy. Br 3 Dcrmatoỉ 
1995: 132:165

3. Woolkms A. Price ML. Roaccutane and wax epilatlon: a cautionary taỉe. 
8r 3 Dermatõi 1997; 137: 839-40.

Interactions
Use of isotretinoin with vitamin A (induding dietary 
supplements) should be avoided because oí additive toxic 
eổects. Tetracydines should be avoided as their use with 
isoơetinoin has been assodated with the development oí 
benign inưacranial hypertension. Skin irrítation may be 
increased if isoơetinoin is given with topical keratolytic or 
exỉoliative antì-acne treatments; such use should be 
avoided.

Antíepileptícs. For the eỉíect of isoưetinoin on carbamaỉe- 
pine, see Dermatological Drugs, p. 517.3.

Hormonal conlraceptives. For discussion oi the potentiaỉ 
ìnteractions of retinoids with oral hormonal 
contracepứves, and the effect this might have on 
contraceptíve choice during retinoid treatment, see 
p. 2243.3.

Pharmacoldnetics
Isotretinoin is absorbed hom the gastrointestinal tract and 
absorption may be increased by food. Minimal systemic 
absorption occurs after topical appỉication. Peak plasma 
concentrations occur 1 to 4 hours after oral doses. Oral 
bioavailability is low, possibly due to metabolism in the gut 
wall and Srst-pass metabolism in the liver. Isotretinoin is 
highly bound to plasma proteins. It is metabolised in the 
llver to its major metabolite 4-oxo-isoơetinoin; there is also 
some isomerísation of isotretínoin to tretínoin. Several 
cytochrome P450 isoenzymes are involved in isoưetinoin 
metabolism, induđing CYP2C8, CYP2C9, CYP3A4, and 
CYP2B6. Isotretinoin, tretinoin, and their metabolites 
tmdergo enterohepatìc recyding. The terminal eỉimination 
halí-Uíe of isotretinoin is 10 to 20 hours. while that oí the 4- 
0X0 metabolite may be up to 50 hours: rerum to 
physiological levelỉ oỉ retinoids takes about 2 weeks after 
stopping therapy. Equal amounts of a dose appear ỉn the 
íaeces, mainly as unchanged drug, and in the urine as 
metabolites.

Isotretínoin crosses the placenta. It is unknovvn vvhether 
isoưennoin is disưibuted into breast milk but its 
lipophilidty makes this likely.
Reíerences.

1. Coĩbuni WA, tí aL Pood inơeases the bỉoavaỉlabillty oí isotretínoỉn. 3 
ơm  Pharmacoỉ 1983; 23: 534-9.

2. Lucek RVV, Coỉbum WA. Clinicaỉ pharmacokinetíơ oí the retínoids. ơớĩ 
Pharmacokùm 1985; 10: 38-62.

3. Kraft JC  tí a l Embryonic rednoỉd concentratíons aher matemal intake 
of isoữetínoia. N Bn§i JM tề  1989; 321; 262.

4. Larcen PG, et aL Pharmacokỉnetỉa and therapeutic eữìcacy oí retinoldỉ 
ỉn skắn dỉseases. CUn Phmrmacữkmtí 1992; 23: 42-61.

5. Chen c, đ aL Neglỉgỉbỉe systemic absoiptíon of topical ỉsotrednoỉo 
aeam: nnplicanons íor temtogenidty. 3 ơớ t Pharmacol 1997; 37:279-84.

6. Nuỉman L ứ aL Steady-state phaxmacoidnetỉo of ỉsocretỉnoin and ì tỉ 4- 
0X0 metaboUte: ỉmplkatíons ÍOĨ ỉetal saỉety. 3 Cỉin Pharmaai 1998; 38: 
926-30.

Preparotions
Proprietary Preparahons (details are given ỉn Volume B)
Singểa ingradient Piaponilioitt. Arg.: Adacne; Cuiacne; Isoưex; 
Rettnide; Roaccutan; Zonatian; AustraL: AccureỶ; Isohexalh 
Isotrex; Oratane; Roaccutane; Rocta; Rocta; Austria: Ciscutan; 
Lurantal; Roaccutanỷ; Belg.: Isocurab Isosupra Lidose; 
Roaccutane; Braz.: Acnilt; Cecnoin; Isoíaceỷ; Isotrex; Lurantai; 
Roacutan: Canad.: Accutane; Claius; Chile. Acnerak Acnotin; 
Isdiben: Isocross; Isotrex; Piplex; Roacnetan; ckintr. Ai Si Jie 
(*SÍỂf); Isotrex Tai Er Si Tewem
Cz.: Aknenonnin; Cuiacne; Isotretint; Roaccutane; Stíeíel Acne 
Gel; Dettm.: Accutin; Capsodermt; Isotrex; Tredosan; Fin 
Roaccutan; Pr.: Contracnẽ; Cuiacne; Procuta; Ger.: Aknetug 
Iso; Aknenonnin; Isodenm IsoGalen; Isonett; Isotrex; Gr.: A- 
Cnotren; Accuran; Amogen; Acnotan; Aknesib Curacne; Der- 
minoin; Hitrion; Inơtrin; ỉsodermal; ỉsogeiil' Isoskin; Isoơoin; 
Lyotret; Noitron; Noroseptan; Novacne; Opridan; Policano; 
Reducan Roaccutan; Rocne; Stieíoơex; Tredían; Trerin; Hang 
Kơng: Acnotin; Isotrex; Reducar Roaccutane; Hung.: Aknenor- 
min; Isotrex; Roaccutan; Sotret; Tretìnakt; India: Acnex: Acno; 
Acutrec Cuttec Elvac Iret; Isaq Iso-Aret Isobest; Isoíaa; ISO- !

ret; Isotane; Isotin; Isotrlx; Isotroin; Nextin; Indoru: Isotrex; IrL: 
Isotrex; Roaccutane; Israel: Curatane; Isotrext; Roaccutane; 
ItaL: Aisoskin; Isoriac Isotrex; Roaccutan; Malaysitr. Acnotin; 
Isotrex; Nlmegen; Oratane; Roaccutane; iíex.: Isóface; Isotrex; 
Neottex; Oratane; Roaccutan; Sottexe; Vastionin; Mon.: 
Roaccutane; Neth.: Curacneh Roaccutane; Norw.: Roaccutant; 
NZ: Isotanet; botrex; Oratanc Phũipp.: Acnetrex; Acutrex; 
Isotrex; Roaccutane; PoL: Aknenormin; Axoưec Curacne; 
Isotrex; Ixotek; Izotziaja; Roaccutaneỷ; Tretinex; Port.: Isdiben; 
Isoprotil; Isotrex: Orotrex; But: Retasol (Peiacon); Retinoic 
Ointment (Pennoeaai Mm); Roaccutane (Poaxxyns); S.Afr.: 
Acnetane; Isotrex; Oiatane: Roaccutane; Singapore. Acnotin; 
Isoưex; Nimegen; Oratane; Roaccutane; Spain: Acnemin; Dtr- 
cutane; Farmacne; Flexresan; Isdiben; Isoacne; Isotrex; Mayes- 
ta; Roacutant; Swìtz.: Curakne; Lidermat; Roaccutane; Tretì- 
nac Thai.: A-Cnotren; Acnotin; Isotane; Isoưex; Proacne; 
Roaccutane; Sotret; Tinoin; Turk.: Acơetin; Aknetrent; 
Roaccuune; Zorctaiún; UK: Isotrex: Roaccutane; Ukr.: Acnetin 
(Axhcthh); Roaccutane (PtHuxyTiH); USA: Absorica; Accutanet; 
Amnesteem; Claravis; Myorisan; Sotret; Zenatane; Veneĩ.: Curi- 
d i n '  Isolace; Roaccutan.
Multi-ingredient Praporalions. Austrùr. Isotrex; Isoưexin; Braz.: 
Isotrexin; Isoưexol; Cỉ.: Isotrexin; Fr.: Antibiovex; Ger.: Iso- 
trexin: Hung.: Isotrexin; IrL: Isoưexin; ItaL: Isotrexin; Pol.: Iso- 
ưcxin: Port.: Isoưexin; Rus.: Isotrexin (HaoipeKCHH); Singapore. 
Isotrexin; Spain: Isotrex Hritromicina; Thai.: Isotrexin; Turk.: 
Isotrexin; UK: Isotrexin; ukr.: Isoưexin (HaoTpexcHH).
Pharmaeopoảal Preparations
BP 2014: Isotretinoin Capsules; Isotretinoin Gel;
USP 36: Isotretinoin Capsules.

Keluamid
Keluamida; KenyaMHQ.

ProẾỴe
Keluamid has keratolytic propeities and has been used in 
topical preparations for the aeatment of seborrhoeic 
dermatítíỉ and other scaling skln disorders.

Preparotions
Propnatory Preporotions (detaỉls are given in Voiume B)
Sngla ingredient Preporations. Arg.: KeluaL' Pr.: Kelual.
Muhi-ingredient Preporations. Arg.: Kelual Zinc Fr.: Kelual DS; 
Kelual DS; Kelual ânct; Kertyol-St-

IGnetin
6-Furfijrylaminopurine; A^-Puríuryladenine; KnHeTViH.
C,0H^I5O=2152
CAs —525-79-1.
UNII — P39Y9652Y1. -

NOTE. The name kineứũ has aỉso been used as a propríetary 
name for hyaluronidase (p. 2527.2).

Pro/Ị/e
Kãnetin is a plant growth honnone that has been promoted 
in Products ỉor the management of photodamaged skin and 
hyperpigmentation but good evidence oỉ eỉGcacy appears to 
be ladtíng.

Preparations
Propnelory Preporahotis (details are given in Volume B)
Singb ingredient Preporolions. Braz.: Klnerase; Hong Kong: 
Kinerase; Mac.: Kineiase; singapore. Kinerase; USA: KĨneiase.
Muki-ingređant Preporotions. Phũipp.: Kinerase.

Koịic Acid
Kójico, ácido; KoíieBap Kncnota.
5-Hydroxy-2-hydroxymethyl-4-pyrone.
C6HA=142.1
CÃS—  5Ọ1-30-4. : . •
ỦNII— 6K23F1TT52.

Pno/ị7e
Kojic add is reported to úứùbit melanin production and is 
used in topical preparations for the ưeatment oỉ 
hyperpigmentation disorden (p. 1687.2). Kọịic add is also 
used as a ỉood additive.
Reíerences.

1. Lỉm JT. Trcatmeni oi m ứastnề usỉng koilc add ỉn a gd ccmtaỉnỉng 
hydroquỉnone and gỉycoỉic add. ùcnruttữl SurỊ 1999; 25: 282-4.

2. Bentley R. From miso, saké and shoyu to cosmetks: a century oí Science 
for kọịic acỉd. Nai Proấ Rtp 2006; 23: 1046-62.

3. Garđa-Gavín J, et ai. Ptgmented contaa dermatítỉs đue to koỷỉc acid: a 
pandoxicaỉ side effea oi a skin lỉghtener. Contaơ Dermúiitis 2010; 62:63-

Preparations
Proprietary Preporations (details are given in Volume B)

Singla ingrBtBent Preparations. Chile. Unitoné 4.

AAubHn^edient Preparalions. Arg.: Cellskinlab Phyto Spot; Mel- 
asoh: Neoquin; Braz.: Melani-D Maos; chũe. Melani-D; NeoS- 
trata; phyto Spot; Recover 01; India: Biolite; Caroũt; Clearz; 
Demelan; B-Cate; Glyaha-KOJ; KC-Lite: Indon.: Hidrogelt; 
ItaL: Brunex; Mac.: Nova Derm Fadal Lightening; Port: 
Despigmentanteỷ; Singapore. Disco.

Liaroxole IBAN, riNN)
Uarozol; Uaroỉolum; /Inap030/1. 
(±)-5-{m<hloro-a-imidazoM -ylbenzy()benzimidazole.. 
CI7H,30^=308.8 
CAS— 1Ỉ5575-U-6; 145858-51-1.
UNII — K0029TGV9Y.

Liaroxole Fumarate IBANM, USAN, HNNM)

Fumarato de liarozol; Liarozole, Fumarate de; Liarozoli 
Fumaras; R-85246; J1napo30Jia (DyMapaT. 
2C17H,3CIN43C,HA=965.8  
CAS — 145858-52-2.
UNII — 91W7VLK7J3.

Liaroxole Hydrochloride IBANM, USAN. ciNNMi 
Hidròdoruró de liarozol; Liarozole, Chlorhydrate de; Liarozoli 
Hydrochloridum; R-75251; J1napo30íia rnflpo)ơiopnfl. 
C,7H,3aN 4, Ha=345.2 
CAS — 145858-500.
UNÍI — 29Ỵ7S2I897.

PrọtiỊe
Liarozole. an imidazole analogue, increases plasma and 
cutaneous retìnoic add concentratìons through inhibition 
of cytochrome P450 isoenzymes involved in retinoic add 
catabolism. It is under investigatíon for the management of 
ichthyoses and psoriasis.
Reíerences.

1. Bhushan M. tí aỉ. Oral lỉaroxoỉe in the treatment oỉ paỉmopỉantar 
pustuiar psoriasis: a raodomỉzed. doubỉe-bllnd. pỉacebo-conưolled 
srudy. Br J Dermaíoi 2001: 145: 546-53.

2. Lucker GPH. tí aỉ. Topical iiarozole ìn ichthyosis: a double-bllnd. leỉt' 
right companõve study ỉollovved by a lơng-term open maintenance 
ítũdy. Br 3 Dermatol 2005; 152: 566-9.

3. Veiíaiỉle CJ, tí ai. Oral lỉaroxole vs. adưetin In tbe treatment of 
idỉthyosis: a phase D/m muỉncemm. doubỉe-blỉod. randomized. aciive- 
CMỉtroUed study. Br 3 Dermatọl 2007; 156: 965-73.

Lisadimate ỊUSAN.riNN)
Glyceryl Aminobenzoaĩe; Glyceryl PA8A; Lisadimato; 
Lisadimatum; JlM3aflMMaT. N-
Glycetyl H4-aminobenzoate).
C,ÓH,3ỈA=211.2 :
CAS -  .136-44-7. ■:
UNII — A886B5N5IM.

P cotìle
Lisadimate, a substituted aminobenzoate. is a sunsaeen 
(see p. 1681.3) with actions sinúlar to those oỉ aminoben- 
zoic add (p. 1694.2). It is eữective against UVB light (for 
deũnitions, see p. 1685.3).

Preparations
Pioọriatary Preparotions (deuils are given in Volume B) 

Muhi-ingradicnt Preparoíions. ĩndia. Brite; USA: Total Edipse.

LHhium Succinate
"titiò, sucdnato de; J1tmin CytciMHaT.
CíHÁxU :
G4S—  1609009-8.
ATC— D11AX04.
ATCVet —  QD1ỈAX04.
LỊNH,— MD64P82Y28.

PrọỊịỊe
Li thi um sucdnate is reported to have anti-inflammatory 
propemes and is used as an 8% cream or ointment usually 
with zinc sulíate. It is applied tvvice daily initìaUy in the 
ơeatment of seborrhoeic dennatitis (p. 1689.1). Ít should be 
used with caution in patients with psoriasis as ũ may 
exacerbate their condition.

All ơoss-reíerences reíer to entries in Volume A
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Reíerences.
1. Gould DJ, et al. A double-biind. placebo-controlled. multicenier trùi of 

ỉithlum sucdnate oinanenc ỉn the treaunent of seborrheic dermatítis. J 
Am Acad Dermatoỉ 1992; 26: 452-7.

2. Cuelenaere c  «t ai. Use of topical lithium sucdnate ỉn the creatmem of 
seborrhoác dermatitis. Dermatology 1992; 184: 194-7.

3. Langtry JA. e t aL Topicaỉ u thi um sucdnate oỉntment (Eỉalith) in the 
treatment oỉ AIDS-rclated seborrhoeic dermatítỉs. Qitt Sxp Dermatoỉ 
1997; 22: 216-19.

preparations
Proprietary Preparations (details are givcn in Volume B)
Muhi-ingrediant PreparuHons. Beíg.: Eỉalith; Ger.: Eladermin;
IrL: Efalithf; Switz.: Elalith.

Maggots
dậpỊỊsStCTịỊậ ỊạrvạẻrílMqMtiíỹi.

P ro /ỉ/e
Maggots used in wound management are the livs sterile 
larvae of Ludlia scricata, the common greenbottle fly. Larval 
therapy (sometimes called biosurgery) may be used for 
debridement of inỉected or neaotic wounds (p. 1690.1), 
induding diabetìc íoot ulcers. Maggots produce a mixture oí 
proteolytic enzymes that breạks dovvn the necrotic óssue 
vvhile leaving the healthy tissue unharmed, and kiỉl or 
prevent the grovvth of micro-ọrganisms, particularly Gram- 
positive bacteria. The movẹĩnent of the maggots also 
ãppears to stimulate the groỳyth pf granulation tiăsue.

The maggots are applied to the suríace of the wound and 
kept in place with dressings for up to 3 days. Theỵ are 
removed with the dressing, and the wound is irrigated with 
sodium chlorìde solutíon; any remaining maggots are 
removed vvith íorceps.

Maggots shoulcTnot be applied to vvounds that ha ve a 
tendency to bleed easily, or that communicate with a body 
ca vi ty or any intemal organ. Pain has been reported vvith 
larval therapy and some patients may requữe analgesics. 
Reíerences.

1. Courtenay M, ữ a l. Larva thenpy ín vvound managcment. J RSoc Med 
2000; 93: 72-4.

2. Jukema GN, a  aL Ampuiation-sparing treatment by nature: 'surgicaỉ* 
maggots revisited. ơ ù t Infea Dừ 2002; 35: 1566-71.

3. Shennan RA. Sbimoda KJ. Presurgical maggot debddement oísoít tỉssue 
wounds Í5 assodated vrith decreased rates oỉ postoperatíve iníectíon. Cỉừt 
ỉnỊèa Dá 2004; 39: 1067-70.

4. Armstrong DG. et a i Maggot therapy in ■'lovver-extremity hospice' 
wound ca re: fewer amputarions and more antibiodc-free days. J Am 
Poấiaư Mỉd Assoe 2005; 95: 254-7.

5. Steenvoorde Ỹ. a ai. Maggot debrỉdement ỉherapy: ừee-range ỡr 
oontained? An in-vivo study. Adv skin Wơund Can 2005; 18:430-5.

6. Dumvỉỉỉe JC  etaL Larval therapy Ẽor leg ulcers (VenUS n): randomised 
comrolỉed trial. Abridged verâon: BMJ 2009; 338:1047-50. Full verslon: 
http://w w w .bm j.com /cgi/reprint/338/m arl9_2/b773 (accessed 
16/03/10)

Preparatìons
Proprietary PrepqroHons (details are given in Volume B) 
Single-ỉngredient Preparotioní. UK: LarvE.

Melanin
MenaHMtt.

Proỉile
Melanin is a group of natural pigments tound in many 
plants and animals; they are present in human skin and 
hair. Natural and synthetic forms of melanin have been 
used in sunscreen preparations.

Preparotions
Propríetary Preporolions (details are gi ven in Volume B) 
Single-ingrodieni Prepumtions. Arg.: Fotobloc.
MuhHngredient Preporotiore. Arg.: Fotocrem Ultra; Melablock; 
ơiũe: ProZone Pacet; ProZone Gel; Mex.: ProZone Baby; Pro- 
Zone Body; ProZone Face: ProZone Gel; ProZone Ultra Pluido; 
ProZone últra.

Mequinol IUSAN. rtNNỊ
Ìtó ^ t8 ÍỊ5 8 ; Éter.rnet(lỊ^pẹyạ:hidrgxlqjjínopa;p^ủaầcóÌ;
4-HA; 4-Hidroxianisol; HQMMẼ; HyổroqUÍnotìe Monomethyí 
Ẹlhèiịt/^HyđrừxỹàiirÉsolér Hydroxyquinone Methyl Ethet; 
Méqtíinolí Mequinolum; Metoxiíenol; p-Metoxifenol; Mex-
BMHOO.-'. .
4-Methoxyphend.
CtH802=124.1 •
Ớ S — 150-76-5.' ' •
ATC— DI1AX06.
ATC Vet — QDl 1AX06.
UNII — 6HỴ8U7K3AM.

Proỉịle
Mequínol is used similarly to hydroquinone (p. 1705.1), in 
concentrations of up to 20%, in the treatment of 
hyperpigm entation (see Pigm entation Disorders, 
p. 1687.2). A preparation containing mequinol. 2% vvith 
ttetìnoin 0.01 % is used for the tteatment of solar lentigứies 
(liver spots).

Adverse effects. A report oỉ severe reversible irregular 
hypopigmentation oỉ the hands, anns, neck, and legs in a 
West Indian vvoman who applied a bleaching wax con- 
tainỉng mequinol for 2 to 3 months to lighten the colour 
of her skin.1

1. Boyle J. Kennedy CTC. Briùsh cosmetic cegulatíom inadequate. BMJ 
1984: 288: 1998-9.

Pigmentatíon disorders. Reíerences.
1. Flóscher AB. a  ai. The combiMtion oí 2%  4-hydrozyanlsole (mequinol) 

and 0.01% tretỉnoiĐ is eữectỉve ỉn improvừig the appearance oỉ solar 
lentìgines and reỉated hyperpỉgmented ỉesions ỉn two doubỉe-blỉnd 
muỉtícenter dỉnỉcaỉ studỉcs. J  Am Acad Dermatoi 2000; 42:459-67.

2. Njoo MD. rt a i Depỉgmentatíon therapy ỉn vỉtỉlỉgo unỉversaỉỉs with 
topical 4-methoxyphenoỉ and the Q-svviiched niby ỉaser. J Am Acad 
Dermatol 2000; 42: 760-9.

3. Ortonne S ĩ. tt aL Saỉety and efficacy oỉ combỉned use of 4- 
hydroxyanỉsoie (mequỉnoỉ) 2%/tretỉnoin 0.01% sdutỉon and sunscreen 
in solar lentigines. Cuás 2004; 74:261-4.

4. Jarran M. Mequỉnoỉ 2%/ơeùnoin 0.01% solutỉon: an eữecdve and safe 
altemaúve to hydroquinone 3% ỉn the treatment oí solar ỉentỉgỉnes. 
Cutừ 2004; 74: 319-22.

ỉ. Draeỉos ZD. The combinatỉon of 2% 4-hydroxyanisoIe (mequinoỉ) and
0.01% tretỉnoin eãectỉveỉy improves the appearance oỉ soỉar lentígiỉies 
in ethnỉc groups. J  Casnưt Dermatol 2006; 5: 239-44.

Preparatíons
Proprìetary Preparations (details are given in Volume B)
Sũigle-ingredient Praporolions. Braz.: Leucodin: Fr.: Any; claứ- 
odennyl; Creme des 3 Fleurs d'Orientf; Leucodinine B; Gr.: 
Leúcodinine-M; Spain: Novo-Dermoquinona.
Muhi-ingredient Preparatiom. CanacL: Solage; USA: Solagef.

Meradimate ỊUSAN, riNNi
Menthyi Ọ^Àminobẹrưoate; Menthỵi Ánthranìlate; .Mérạdi-’ 
mate; Meradimato; Meradimatum; MepaqnMaT. -ù. ,r
5-Methyl-2-(í-methylethyl)-cyclohexyl 2-aminọbenzoate. 
C,7Hb N05=275.4 . .
CAS — 134494. .
UNII — J9QGD600UZ -

NOTE. Do not conỉuse with methyl anthranilate (p. 1714.2). 
Neo-Heliopan MA is a trade name that has been used for 
meradimate.
Pharmacopoeios. In us.
USP 36: (Meradimate). Store in airtight containers.

Profi7e

Meradimate is used as a sunscreen (p. 1681.3). It ís eổective 
against UVA light (for deãnitions. see p. 1685.3).

Preparations
Proprietary Preparatíora (details are given in Volume B)
Muhi-ingredient Preparations. Arg.: Fotocrem ultra: AustraL: 
Blistex ultra Lip Balm; Canađ.: Blistéx Ultra Protection Up 
Balm; Exact Lip Balm Year-Round Proteaion; Kids Sunscreen: 
Lip Condidoner Lip Balm; Marcelle Essentíals; Marcelle Multi- 
Deíense; Spray-on Sunscreen; Spray-on Sunscreen: Watkins 

Ị Aloe Vera Botanical Lip Balm; Zoom Protective Lip Cream: 
ị chữe. Proteccion ultra; USA: A-Pil: Blistex ultra Protection; 
! Catrix Correction; Havvaiian Tropic Baby Faces; Havvaiian Tro- 
; pic Protective Tanning Dry: Havvaiian Trapic Havvaiían Tropic. 
! Havvaiian Tropic Havvaiian Tropic; Havvaiian Tropic Herpecin- 
Ị u  Lip Tone; Neutrogena; Neutrogena; Neutrogena.

Ammoniated Mercury
A m in o m erC u ric  C h lo rid ẽ ; : H ydrargyri A m inochl.orrdum ; 
H y d rarg y a im  Ạ m id o ch lo ra tu m ; H ỵ d râ rg y a im  A nirĩion ia tum ; 
H ydrargýrum  P rae c ip ita tu m  A lbúm ; M ercurie A m id o ch lo r- 
ide; M ercuric A m m o n ịu m  C hỊọrịde; M e r a in o . ạm pn iacạỊ; 
M ercu ry .A m Ịd è 'c h io rid e ; M e rc u iy ,Ả i^ in d đ ) lò r iđ e ; 'P re c ip P  
ta d o  b la n c a  (d e . m ercu rio );..W hite  P redp ita te ;ixpopv icrb iti- 
MepKypaMMOHMỈi. ■■■ ■ ‘
NH2H gC Í= 25Z Ị- : .
CAS —  io ụ H ậ & £ * ...' ị í ; . , ,
ATC- ĐQẻAKOk Ậ  . ■ -
’ATC-Vet-*r QD08AKỠ1.'
UNII — JDS46Z56m--

NOTE. 'White Predpitate' has also been used as a name íor 
Predpitáted Mercurous Chloride.
Pharmacopoeias. In us.
USP 36: (Ammoniated Mercury). A white amorphous 
powder or pulverulent pieces; odourless. It is stable in air.

but darkens on exposure to light Insoluble in water and in 
aỉcohol; reạdily soluble in warm hydrochloric ni tri c, and 
acetic adds. Protea tom  light.

Proỉile
Ammoniated mercury was íonnerly used topically in the 
ưeatment of skin iníections and psoriasis but the use oỉ su ch 
mercurial preparations is generally deprecated. Prequent or 
prolonged applỉcation to large areas or to broken skin or 
mucous membranes can cause mercury poisoning (see 
p. 2556.1) and use on iníants has produced acrodynia (pink 
disease). Ammoniated mercury is also a potent sensitiser 
and can produce allergic reactions.
Homoeopathy

Ammoniated mercury has been used in homoeopathic 
medidnes under the ỉollovving names: Mercurius praedpi- 
tatus albus; Merc praedp alb.

Effects on ihe Iddneys. Oỉ 60 patíents vvho were íound to 
have nephrotic syndrome, 32 had used skin-lĩghtening 
creams containing 5 to 10% oi ammoniated mercury.1 
Concentrations of mercury in the urine of these patients 
vvere up to 250 nanograms/ml compared with ã usual 
upper limit of 80 nanograms/ml. 0f 26 patients followed 
up íor up to 2 years, 13 had no temission or response to 
ữeatment; 6 of these had used skin lighteners.

1. BatT RD, ít ai. Nephrotỉc syndrome ỉn aduỉt Aírícans in Naừobl BMJ 
197X 2:131-4-

Preparotions
Propriekiry Preportrtions (details are given in Volume B) 
Homoeopathk Preparations. Cỉ.: Homeogene 9; Homeovox.

Mesulphen IBANI
Dimethyldiphenylene bisụlphidè; Dimethylthianthrene; 
M ẹsụl^niịỊ^ụỊtện (plNN);.Mesulfen; Mésulfène; Mesùlfe- 
B0 ;;Mesuỉfènum; MecynbiịieH.
It cpnsistsmainly of Z7-dimethylthianthrene.
:CiãHijSí=244.4 
CAS — 135-58-0.
ATC — D10AB05; P03AA03.
ATC Vet — QD10A80S; QPS3AA01. 
um — EG6V6W7WDD.

Pharmacopoeias. Jpn indudes thianthol, a mixture oi 2,7- 
dimethylthianthrene and ditolyl disulhde.

ProtịỊe
Mesulphen has been used as a parasitìdde and antipruritic 
in a range of skin disorders indudỉng acne, scabies, and 
sebonrhoea. Sensitịvity to mesulphen has occasionally been 
repoited.

Preparatìons
Proprietary Preparations (details are given in Volume B) 
Single-ingrecSent PreporaHons. Switz.: Soutrol.

Methoxsalen IBANÌ
Ammoidin; Amoidĩna; Methoxaienũm; 8-Metho)Qfpsọraleh; 
Metổksaleeni,- Metoksalen; Metoxáẹn; Mẻịoxâlènó; Metox- 
ipsoraleno; 8-MGP; Xanthotoiôn; Xantotoxìná;'MeTOKCaneH. 
9-Methoxýfuro[3,2-g]chromenr7-óriè; 9-Mèthoxý-7H-furo 
(3Z-g][1]benzopyran-7-one " ' 'V :'
C12H,04=2162 
CAS— 298-81-7.
ATC — D05AD02' D058AỌ2.
ATC Vet — QD05AD02; QD058A02. 
u m  — U4VJ29L78Q. . ... .

Pharmacopoeias. In Jpn and us.
USP 36: (Methoxsalen). vvhite to cream-coloured, 
odouriess, fluffy, needle-like crystals. Practically insoluble 
in vvater; sparingly soluble in boiling vvater and in ether; 
soluble in boiling alcohol, in acetone, in acetic add, in 
propylene glycol, and in benzene; íreely soluble in 
chlorolorm. Protect from light.

Uses and Administration
Methoxsalen, a psoralen, is a constituent of the seeds of 
Ammi majus and the roots of Heracleum candừam. It is a 
photosensidser that markedly increases skin reactivity to 
Iong-wavelength ultraviolet radiation (320 to 400 nm), an 
effed used in photochemotherapy or PUVA [psoralen (P) 
and high-intensity long-vvavelength UVA irradiation]. In 
the presence of UVA methoxsalen bonds with DNA, 
inhibióng DNA synthesis and cell division, and can lead to 
cell injury. Recovery hom the cell ừýury may be íollovved 
by increased melanisation of the epidermis and thickening

The Symbol t  denotes a preparation no longer actively marketed

http://www.bmj.com/cgi/reprint/338/marl9_2/b773
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oỉ the stratum comeum. Methoxsalen may also increase 
pigmentation by an actíon on melanocytes.

PUVA Is used to treat idỉopathic vitíUgo and severe, 
recaldtrant, disabiing psotiasis not adequately responsive to 
conventional topical therapy. It may also be useỉul in 
selected cases oí atopic eczema and potymoiphic light 
eruptỉons and may be used in T-cell lymphomas such as 
mycosis fungoídes.

Methoxsalen is given oralỉy or applied topicaUy in PUVA 
regiraenỉ. Digering oraỉ dosage Ịormi of methoxsalen may havt 
àgnifkanứy varying bioavailabilứies and tíma to onset of 
photostnsitisatícm. The UVA exposure dose should generally 
be based on prior measurement oỉ the minimal phototoxic 
dose although it can be calculated with regard to the skin 
type oỉ the padent ư phototoxic dose testing cannot be 
carried out.
• Tò repigment vỉtỉlỉginoas areas, methoxsalen is gi ven in 

a dose oí 20 mg or up to 600 microgranis/kg oratty 2 to 4 
hours beíore measured periods of exposure to UVA, 
depending on the preparation. Treatment is usually 
given twice a week õr õn altemate days, but always at 
ĩeast 48 hours apart.

• Methoxsalen may also be applied topically lo repigment 
smail. well-defined vitiligừious lesions. Preparations 
containing up to 1% ha ve been used but dilution to 0.1 
or 0.01% may be necessary to avoid adverse cutaneous 
effects. The surrounding skín should be protected by an 
opaque sunscreen. Some suggest that the treated area 
ỉhould be exposed to ƯVA soon after application vvhile 
others recommend vvaiting up to 2 hours. Aiter exposure 
the lesions should be washed and proteaed írom light; 
protection may be necessary for up to 48 houis or longer. 
Treatment is repeated usually once weekly. SigniGcant 
repigmentation may not appear until after 6 to 9 months 
of treatment.

• For the treatment oỉ psoriasis a dose of up to about 
600 micrograms/kg oralìy is given 1.5 to 3 hours beíore 
UVA, dependỉng on the preparation. Treatment is usually 
given tvvice a tveek altbough increased ữequenries, but 
with at least 48-hour intervals benveen doses, have been 
suggested. ư there is no response or only minứnal 
response after the fifteenth PUVA treatment some 
suggest that the dosage may be increased by lOmg and 
that this higher dose be used for the remainder oỉ the 
course oỉ ơeatment.

• Methoxsalen may also be used topicaỉly with UVA 
exposure for the treatment of psoriasis. For direa 
application to aỉíected areas of skin a preparation 
contaỉning about 0.15% (or diluted to 0.015% if 
necessary to avoid adverse cutaneous eítects) is applied 
15 minutes beíore UVA exposure. Altematively the 
patient may take a vvhole body bath íor 15 tninutes in a 
methoxsalen solution, ỉollowed immediately by UVA 
exposure. UK guidelines (see. also skin Disorders, below) 
suggest a typical concentration oỉ methoxsalen 
2.6mg/litre for such Solutions although higher 
concentrations (up to about 3.7mg/liữe) have been 
used. Hand and fòot soaks may be used to treat only 
those aữected areas; a solution containing methoxsalen 
3 mg/lỉtre may be used with the aữected areas immeised 
ỉor 15 minutes followed by a delay oỉ 30 minutes beỉore 
UVA exposure. Baths or soaks are generally given tvvice 
a week.

Psoralen itselỉ has also been used.

Âdmirâstnrtion. The dose oỉ methoxsalen is usually calcu- 
lated on the basis oí body-weighL This method of dose cal- 
culation produces a considerable diSerence betvveen the 
doses received by heavy and light patients. A stuđy in 41 
patíents with psoriasis1 suggested that using methoxsalen 
25 mg/m2 gave more consistent plasma concentrations and 
may reduce the potentíal for buming in heavy patients 
and prevent underdosing in light patients undergoing 
PUVA therapy.

1. SakuntabhaỉK  đ a i. CakuỉatỉoD oỉ 8-raethoxypsoralen dosc accordỉng 
to body suĩỉace area in PUVA treatment. B rJ Dermatoi 1995: 133: 919- 
23.

PƯVA. PUVA combines psoralens with UVA irradiation. 
The psoralens may be given đữectly to the patient, either 
oralỉỹ or topically, and the patient is then exposed to 
UVA. In extracoiporeal PUVÃ (extracorporeal photoche- 
motherapy; photopheresis), an oral dose oi a psoralen is 
givert, after which the padent's leucocytes are isolated. 
exposed to UVA extracorporeally, and then reiníused. In 
another method oí exơacorporeal photopheresis methox- 
salen is added đirectly to leucocytes Chat have already 
been removed from the patient. The mixture is then trea- 
ted with UVA after which it is retuxned to the patient; the 
total dose oi methoxsalen used by this method is Iower 
than that used orally. PUVA has been used in many disor- 
deis induđing skin disorders, mycosis íungoides, and 
organ and tissue transplant rejection (belovv).
Mycasts RINCOIDES. PUVA therapy is used in the ưeatment 
oỉ the mamỉestations oí cutaneous mycosis íungoides and

Sèzary syndrome, two torms oí' cutaneous T-cell lymph- 
oma (seẽ p. 698.3). Extracorporeal PUVA therapy (phõto- 
pheresis; see above) has also been used,1'4 partỉcularly for 
diseasc with erythrodermic ỉeatures. The Photopheresis 
EXpert Group7 (from the UK and Scandinavìa) suggests a 
usual tteatment cyde of 2 consecutive days, which is 
repeated every 2 to 4 weeks. More ữequent treatment 
mây be gỉven to symptomatỉc patíents and those TVỈth a 
high perípheral blood tumour burden. Response is 
assessed every 3 months and then. vvhen complete or 
maximal response has occuưed. treatment is tapered to 
every 6 to 12 weeks beíore stopping. Relapse may be ơea- 
ted with the same schedule. After the first 3 months oí 
therapy, treatment should generaUy be continued for a 
ỉurther 3 months in patients vvith stable disease (no 
response). However, consideration should be given to 
stopping treatment. or using combinatíon therapy (photo- 
pheresis with interỉeron alỉa and/or bexarotene). ư there 
is dỉsease progression. At 6 months and beyond, treatment 
should be stopped, or combination therapy considered, in 
patients vvith stable or Progressive disease, but for those 
already receiving combinatlon therapy, photopheresis 
should be stopped.

1. Duvic M, tí aỉ. Photopheresỉs therapy for cutaneous T-ceỉỉ ỉymphoma. J  
Am Acad Đermatol 1996; 35: 573-9.

2. 2ic JA. tí al. Long-term íoIlow-up of patients with cuianeous T-cell 
lymphoma treated with extracorporeal photochemotherapy. J  Am Aead 
òermatol 1996; 35: 935-45.

ỉ. Zỉc JA. tí ai. The Nonh American experíence wiih photopheresis. Thtr 
Apher 1999; 3: 50-62

4. Rubegni p, et al. Extracorporeai photochemoiherapy in long-ienn 
treatment oí earỉy stage cutaneous T-celI Iymphoma. Br J  Dcrmaioi2000; 
143: 894-6.

3. Zỉc JA. The treatmenĩ of cutaneous T-cel) lymphoma with 
photopberesiỉ. Dermatol Thar 2003; 16: 337-46.

6. McKenna KE. tt aL Evidence-based practíce oí pbotopheresiỉ 1987- 
2001: a report of a yyorkỉhop oỉ the Briiish Photodermatology Group and 
Uie U.K. Skin Lymphoma Group. Br J  Dcrmâtoi 2006; 154: 7-20.

7. Scariỉbridc JJ. et al. Phocopheresis Expert Group. Ư.K. consenaus 
statereent on the use of extràcorporeaỉ photopheresiỉ (or treatmem oí 
cutaneous T-ceỉl ỉymphonu and chronỉc grah-versus-bost dỉsease. Br J 
Dermatoỉ 2008; 158: 659-78.

ORGANAND T1SSUE TKANSPtANKnON. PUVA1-2 and extracor* 
poreal PUVA therapy1'4 (photopheiesis; see above) have 
been tried in both acute and chronic graft-versus-host dis- 
ease (GVHD) that is tmresponsive to usual ơeatment (see 
Baematopoietíc Stem Cell Transplantation, p. 1933.1). As 
weU as improvements in GVHD, partìcularly cutaneous 
maniíestanons, PUVA therapies have enabled the doses of 
corticosteroids and other inununosuppressants to be 
reduced. The Photopheresis Expen Group7 (ỉrom the UK 
and Scandinavia) suggests, íor chronic GVHD, a usual 
treatment cyde of 2 consecutive days, repeated ẹvery 2 
weeks. Response is assessed after 3 months and neatment 
reduced to once every 4 vveeks u  there has been a com- 
plete or partìal response. Treatment is then re-assessed 
ẽvery 3 months and tapered or stopped when a complete 
or maximal response has occurred. It should be stopped ư 
there is no response or disease progression.

Photopheresis has also been tried in treaóng rejection of 
solid organ transplants,3-6-* partiailariy aíter heart trans- 
plantaúon (p. 1934.2). It also showed promise in a study’ of 
the prevention of heart transplant rejection.

1. Bonanomỉ s, et ai. Bath PƯVA therapy in pediatríc patients wíth drug- 
resừtant cutaneous graít-versus-host dỉsease. Bont Marrow Transpiant 
2001;28:631-2

2. Purỉong T, et a i Psoralen and uiưavioỉei A ỉmdiatíon (PƯVA) as therapy 
íor steroid^reàsuDt cuianeous acute grah-versus-host dỉsease. Bioỉ Blooắ 
Manvw Transpỉaru 2002; 8: 206-12.

3. 2 c  JA. et aỉ. The North American experience vrỉth photopheresỉs. Ther 
ÃpherìỲ99 ;3 :5 0 -6 Ì

4. Poss PM. tt ai. Extracorporeal photopheresis in chroníc grah-versus-host 
dỉsease. Bom Marrơw TrampUmt 2002; 29: 719-25.

5. Kanoỉd J. et tứ. Extracorporeal photochemotberapy íor graỉt versus hon 
(Ssease ỉn pedỉatric padems. TransỊu* Apkertsù Sá 2003; 28: 71-80.

6. McKenna KE, tt ai. Evkỉence-based practice of photọpheresỉs 1987- 
2001: a report oí a woricshopoíthe Britiỉh Photodennatoĩogy Group and 
the U.K. ôdn Lymphoma Group. B rJ Đtrmatữỉ 2006ĩ 154: 7-20.

7. Scarisbrick JJ, et ai. Photopheresis Expert Group. U.K. consensus 
statement on the use of extracorporeal photophereris ỉor treatment oí 
cutaneous T-cell lymphoma and chronic grah-versus-host disease. Br J 
Dermatol 2008; 158: 659-78.

8. Daỉl'Amico R, Murer L  Exuacorporeal photochemotherapy: a nenr 
thenpeudc approach íor alỉograh rẹịection. Transfus Aphemis sá  2002; 
26: 197-204.

9. Barr ML tt aL Photopheresis for the prevention of rẹịection in cardtac 
ưansplanutỉon. N E ĩỳi J M td 1998; 339: 1744-51.

SON ữSORDẼRS. PUVA has been used in many skin disor- 
ders and guidelines have been published by the British 
Photodermatoỉogy Group.1-2 vvhich are summarised as fol- 
lows:
• Indications for PUVA in chronic plaque psoriasis 

indude severe extensive psoriasis unresponsive to 
conventional topical therapies. relapse within 3 to 6 
months oỉ successhil topical ưeatment, or paũent rehisal 
oỉ topical treatment ư UVB phototherapy has íailed (see 
p. 1688.1 for a discussion oí the various treatments of 
psoriasis). Initial UVA exposure should preỉerably be 
determined on the basis oỉ prior measurement of the 
minỉmal phototoxic dose rather than on the skin type. 
ỉncreases in UVA ìrradiation are then calculateđ as a 
percentage of previous doses.

Methoxsalen in an oral dose of 600 micrograms/kg gỉven 
2 hours beíore UVA exposure is the widely accepted 
Standard regimen. Altematively, 5-methoxypsoralen 
1.2mg/kg, again 2 hours beíore UVA exposure, can be 
gỉven and appears to be almost free of the adverse 
reacdons such as naụsea, prudtus, and erythema 
induced by methoxsalen. Hovvever, undl the dinical 
efflcacy of 5-methoxypsoraien has been dearly shotvn. 
methoxsalen should remain the psoralen of choice for 
most dinical situadons.
Altemadves to oral PUVA are baths or soaks using 
methoxsalen or trioxysalen. For whole body bathing a 
concentration ol methoxsalen 2.6mg/litre is typically 
utìliseđ tvith the padent bathing for 15 minutes followeđ 
by immediate exposure to UVA. For hand and ỉoot soaks 
a concentratíon oí methoxsalen 3 mg/liơe is used with 
the aSected area immersed for 15 minutes íollovved by a 
delay of 30 minutes beíore UVA exposure. For 
trioxysalen a concentratíon of about 330 micrograms/li- 
tre is used for a 15-minute vvhole body bath or hand and 
foot soak íollovved by ũnmediate ƯVA exposure for 
whole body therapy, or a 30 minute delay beíore hand 
and foot UVA exposure. Whole body baths or hand and 
foot soaks are given twice each week.
Methoxsalen may also be applied topically to the afỉeaed 
areas. A concentratíon of about 0.15% (or 0.015% if 
erythema occurs) is used in an emulsion, or 0.005% in 
an aqueous gel, and applied 15 minutes before UVA 
exposure.
PUVA treatment should be stopped as soon as disease 
dearance is achieveđ; maintenance PUVA should be 
avoided to minimise cumulative UVA exposure, but may 
be considered ư there is rapid relapse. A combinatìon of 
PUVA with adơetin (300 to 700 micrograms/kg orally) 
or etretìnate (0.5 to 1 mg/kg orally) may be considered in 
patìents vvho have reached 50 treaunent sessions or 
relapsed within 6 months of PUVA. PUVA and 
methotrexate are also eừectíve íor severe psoriasis but 
should be reserved for such cases because of the possible 
increased risk oỉ skin cancer

• Use of oral PUVA twice weekly with methoxsalen 
600 micrograms/kg or 5-methoxypsoralen 1.2 mg/kg has 
been edectíve in many patients with vitilỉgo (see 
Pigmentatíon Disorders, p. 1687.2). Ií patches are vveli 
demarcated topical applicadon of methoxsalen 0.15% 
may be preỉerable

• In mycosis íungoides PUVA is an eữecdve sympto- 
matíc treatment for early disease and a useỉul adjuna for 
late-stage disease but optimal regimens have not been 
established (see above)

• PUVA is eãectìve for atopic eczema (p. 1684.1) but 
dearance is less certain than for psoríasis, tvvice the 
number of treatments may be needed. and relapse is 
more hequent It should therelore be reserved for severe 
disease unresponsive to conventíonal treatments. 
Optímal regúnens have not been established

• In polymorphỉc lỉght eruptions (ầee Photosensitìvity 
Disorders, p. 1686.2) PUVA is edectíve in up to 90% of 
patìents but is only indỉcated in those who are ừequentíy 
or severely affeaed despite the regular use of high- 
protecdon broad-spectrum sunscreens. Several arbitrary 
regimens are in use

• Variable results have also been reported in a varíety oí 
other dỉsordeis but data has been insuffident to establista 
predse guidelỉnes. Such disorders indude actinicprurigo, 
alopeda areata. aquagenic pruntus, chronic actinic 
dermatítís, granuloma annulare, lichen planus, nodular 
prurỉgo, pityriasis licbenoides, localised sderoderma, 
solar urtícaria, and urtícaria pigmentosa. In most cases 
relapse OCCUIS in the absence of maintenance therapy 
and PUVA should usually only be tried as a last resort.

Extracorporeaỉ PUVA has be en tried in patíents with severe
epidennolysis bulỉosa acquỉsita.3-4 lichen planus,5 and
sderoderma.4-7

ỉ. British Phocodermatoỉogy Group. Britỉsh Phocoderoutoỉogy Group 
giridelioes íor PƯVA. Br J Dcrmatoí 1994; 130: 246-55.

2. Haỉpem SM. et al. Guiddỉnes ỉor topical PUVA: a report oỉ a workshop oí 
the Britỉsh Phoiodermatokỉgy Group. Br J Dermaioi 2000; 142: 22-31. 
Aỉso araỉlabỉe atỉ http:y/www.bad.org.uk/Poruỉỉ/_Bad/Guideỉines/ 
Clinical%20Guidclines/Topical%20PUVA%2ỮThcnpy.pdí (accessed 
23/07/10)

3. MUler JL, et ai. Remissỉoo of severe epidermolysis buỉtosa acquiúu 
ỉnduced by extncorporeaỉ photochemotherapy. BrJ Dermattứ 1995; 133: 
467-71.

4. Gordon KB, tí ai. Treatmem oỉ reíraaory epidennoiysis buỉỉosa acquislta 
wỉth extnaHporeaỉ photochemotherapy. B rJ Dermatoi 1997; 136:415-
20.

5. GuyotAD. d a i. Treatroeoi of rcíractory eroõve oral lichcn pỉamu wíứi 
extncorporeal pbotocbemotberapy: 12 cases. Br J Dtrmatoi 2007; 156: 
553-6.

6. Zic JA, tí aL The North American experience wỉth photopbereslỉ. Vter 
Apher 1999; 3: 50-62.

7. Knobỉer RM, tí ai. A randomãed, double-bỉỉnd, placcbo-controũed trial 
oí photopheresỉs in systemicsderosis. J Am AcadDcrmaial 2006; 54:793- 
9.

All cross-reíerences refer to ennies in Volumc A

http://www.bad.org.uk/Poru%e1%bb%89%e1%bb%89/_Bad/Guide%e1%bb%89ines/
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Adverse Effecỉs
Methoxsaỉen given oralỉy commonly causes nausea and less 
ứequently mentaỉ effects indudỉng insomnia, nervousness, 
and depression.

Photochemotherapy or PUVA (see under Uses and 
Administratìon, p. 1712.1) may cause pruritus and mild 
transient erythema. Other eữects include oedema, dteriness. 
hcadache, vesiculation. bulla íormatíon, acneíonn erup- 
don, and severc skin pain. Overexposure to sunlỉght OT ƯVA 
radiatíon may produce severe bums in padents being 
treated with psoralens. Hypertrichosis, pigmentation 
alteratíons oi skin or nails, and onycholysis, have also 
been reported. PUVA can produce premature ageing oỉ the 
skin, and may be associated with an increased risk o{ 
malignant cutaneous neoplasms.

Cardnogenkãty. See under Eữects on the Skin, belovv.
There has been concem about a posáble increased risk oỉ 

noncutaneous malignandes assodated with PUVA. How- 
ever, a long-term study of 1380 patients followed íor 20 
years repoited no ovcrall increase in solid malignanães. 
lymphoma, or leukaemia.1

1. Stem RS. Vikevá LH. PUVA Follow-up Study. Noncutaneous malignant 
tumots ỉn the PUVA fol!ow-up scudy: ỉ 975-1996. J  ĩnvest Dermatol 1997; 
10& 897-900.

Ef(ects on the eyes. Free methoxsalen has been detected 
in the lens of the eye for at least 12 hours after oral 
doses.1 It may become integrated into the structure oí the 
lens tf there is exposure to u v  light, promoting cataract 
lormaáon in patients tvho £ail to wear suitable eye protec- 
tion for 12 to 24 hours after methoxsalen ingestíon.2 How- 
ever, provided that eye protection is used there appeais to 
be no signidcant dose-dependent increase in the risk of 
cataract formatíon,] although a higher risk o! developing 
nuclear sderosis ànd posterior subcapsular opádũes has 
been noted Ũ1 patients who ha ve received more than 100 
treatments.4 Other ocuỉar eSects indude dose-related tran- 
sient visual-Beld deíects reported in 3 patients receiving 
PUVA therapy.5 Psoralens may also increase the sensitivity 
of the retina to visible light.4

ỉ . Lerman S .a a L  Potentul ocular compllcatioas from PUVA therapy and 
their preventíon. J Invest Dermatoỉ 1950; 74:197-9.

2. Woo TY. tí ai. LenticuUr psoraien photoproducts and cauracts oi ã 
PUVA-created p$OEỈadc patíent. A nh Dermatoi 1985; 121: 1307-8.

3. See J-Á. YVeller p. OcuUr CDmpỉkaõons oỉ PUVA therapy. Australas J 
Dermatoi 1993; 34: 1-4.

4. Stem RS. tí ai. Ocular Qndỉngs in patíents treated whh PUVA. J ỉnvest 
Dematoi 1985; 85: 269-73.

5. Pemon DA. WUkinson JD. Dose-related Vlsual-Beld dríects in patients 
recáving PUVA therapy. Lanctí 1983; I: ỉ 106.

6. Souẻtre E. tí ai. 5-Methoxypsoraỉen increases the sensitivtry of the redna 
co Ught in humans. Eur J à in  Pharmacữl 1989; 36: 59-61.

Effects on the hair. Hypertrichosis was noticed in 15 of 23 
ỉemale patients receiving PUVA therapy compared with 2 
of 14 patỉents ưeated with UVA alone.1

1. Rampcn FHJ. Hyperưỉdiosb ỉn PUVA-treated patients. B rJ Dematoỉ 
1983; 109: 657-60.

Effeds on the immune System. PUVA therapy appears to 
have immunosuppressive eỉỉects and inhibits lymphocytes. 
polymorphonudear leucocytes, and Langerhans' cells.*'1 It 
iỉ capable oi indudng andnudear antibody íormatíon and 
a syndrome similar to systemlc lupus syndrome has devel- 
oped during ưeatment.4-5 An immunological basiỉ has also 
been suspected for the development of nephrotic 
syndrome in one patient who received PƯVA therapy.4

See also Hypersensitivity, below.
1. Parber EM. tí  a i Long-tenn liíkí o f psoraỉen and ƯV-A iherapy for 

psoriasis. Anh Dermatti 1983; 119: 426-31.
2. Morison WL, tí ai. Abnonnaỉ lymphocyte íynction ỉollovvtng long-term 

PUVA therapy ỉor psorìasis. Br J Denrunoi 1983; 108: 445-50.
3. Chang A. tí aỉ. PUVA and ƯVB inhỉbit the ỉmra-epidermal accumulatỉon 

of polymorphonudear leukocyies. B rJ Dematữi 1988; 119: 281-7.
4. 8ruze M. tí  aỉ. Paul connecrive tỉssue dỉsease >vith amỉnudear 

antỉbodỉes ỉoQomng PUYA therapy. Aứa Dem Venereol (Stoekh) 1984; 64: 
157-60.

5. Bruze M. ỉ^unggren B. Aacỉnudear aatỉbodies appearỉng duríng PUVA 
therapy. AỚa Dem Venereoi (Stoekh) 1985; 65: 31—6.

6. Lam Thuon Mine LTK. tí a i Nephrotíc syndrome after treaonent wỉứi 
psoraỉens and uỉcnvỉoỉet A. BMJ Ỉ983; 287: 94-5.

EHeds on the skin. MAUGNANT NEOPIASMS. Squamous cell 
carcinoma, basal cell cardnoma, keratoacanthoma. actinic 
keratosis, Bowen's disease, and malignant melanoma have 
all been reported during or after cessation oi PUVA.1'5 
There have been several large long-tenn follow-up studies 
to assess the risk oỉ non-m elanom a skin cancer in 
patients receivúig PƯVA therapy. Early studies bom Eur- 
ope ỉound no dear evidence that PUVA was indepen- 
dently cardnogenic but did And that previous tteatment 
with aisenic, methotrexate, or ionising radiation increased 
the inddence of skin mmotưs.4 Studies from the USA 
have íound an increase in the inddence oí basal cell carđ- 
noma and squamous cell cardnoma independent oí other 
ưeatment,5 which was dose-related in some studies.4 Male 
genitalia appeared to be pattícuỉarly susceptible.7 ỉt has 
been suggẽsted that the diííerences between the Đndings

might be due to the fact that in Europe higher and fewer 
doses are used and the median total dose employed may 
be only 29% of that used ỉn the USA.* Hovvever, hnther 
studỉes from northem Europe also ỉound a dose-related 
increase in the risk of developing squamous cell cardno- 
mas.9' 11 One small series suggested that about 50% of the 

.redpients of high-dose PUVA went on to develop squa- 
mous cell cardnomas or premalignant tesions.12 While 
some European vvorkers have ũndings that conSrm the 
increased susceptìbility of the male genitalia15 others have 
táUed to find any such evidence.14'15 Ongoing surveỉllance 
of patients is encouraged as US data16-17 show the risk of 
skin cancers and genital tumours to peisist long-term aỉter 
stopping PUVA therapy. A few patíents have gone on to 
develop metastatíc disease.1*-19

There are anecdotal reports of m alignant m elanomas 
occurring in patlents who had received PUVA. A prospectìve 
study20 in 1380 patients with psoriasis who were first ơeated 
with PUVA in 1975 or 1976 found that the risk oỉ melanoma 
úicreases about 15 years after the first treatment with TOVA 
and that the risk was increased espedally in patìents who 
had received 250 treatments or more. The authors suggested 
that long-term PUVA should thereíore be used with 
cautìon, espedally in youngei patìents. Purther folỉow-up oỉ 
this group21 íound the inddence oỉ melanoma to inaease 
over time. However, a similar foUow-up study11 of 4799 
patients treated with PUVA íound no increase in the tisk ỉor 
malignant melanoma. Comparìng their Bndìngs with the 
earlier study, the authors suggested that the results might 
diỉỉer because one-fiíth of their cohort had received bath 
PUVA in which lower UVA doses are used. The comment 
has also been made22 that panents receiving long-term 
therapy should be lollowed up careíully and that such 
therapy should not be used in patientỉ at risk for melanoma.

A study25 of follow-up data on patíents who had received 
trioxysalen bath PUVA did not find an increase in risk of 
developing either squamous cell cartínoma or malignant 
melanoma. but the authors suggested that hirther study is 
needed to determine the cardnogenitíty oỉ trioxysalen 
PUVA.

1. Reshad H.e ta ỉ. Cutaneouỉ cardiioma in psoriatic patỉents treated wỉth 
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NON-MAUGNANT SWN ữSOKDERS. Toxic. pustulodenna, 
marked by erythema and superũdal pustular lesions, has 
been reported in a patient given PUVA therapy for mycosis 
hingoides.1 Bullous pemphigoid occuning, or recurring, 
has be en seen in padents treated with PUVA. usually ỉor 
psoriasis.2 A case oí lichen planus pemphigoides has also 
been described ữi a vvoman treated with topicaỉ PUVA.3 
Another effea sometímes assodated with PUVA is severe 
skin pain;4'5 the paln may respond to treatment with topi-

cal capsaidn.3 Long-tenn PUVA treatment acceleiates age- 
ing of the skin.4

1. Ylp ă. tí  aL.Toxic pustuỉodenna due to PUVA treatment. Br J Dematol 
1991; 125; 4Ọ1-2.

2. Bamadas MÁ. tí aL BuUous pemphigoid ỉn a patỉent wỉth 
durỉng the oourse of PUYA therapy. study by ELỈSA tesL ữa J Dematol 
2006; 45: 2089-92.

3. Kỉtramoto R  et ai. PUVA-ỉnduced lỉchen Ịdanus pemphỉgoỉdes. Br J 
Dermatol 2000; 142: 509-12.

4. BurromNP, ứaL PUVA-máuccà sìứnpaliL 3 rJ Dematoi 1993; 129:504.
5. Burrows NP. NorIs PG. Treatment ôf PUVA-induced sldn paỉn Wlth 

capsaỉdn. B rJ Dematoí 1994; 131: 584-5.
6. Sator P-G, tí  aL Objectíve assessment of phocoageỉng <ffect$ usiíig high- 

ừequenqr ultrasound in PTJVA-treated psoiỉa$ỉ$ patỉents. Br J Dermáíol 
2002; 147:291-8.

Hypersonsitivity. Hypersensitivity reacnons to methox- 
saíẽn and PUVÁ therâpy occur rarely but there have been 
reports of drug-induced íever,1 bronchoconstriction,2 and 
contact dermatitis.3 Cases oi anaphylaxis have also been 
attributed to methoxsalen4 and 5-methoxypsoralen.’

1. Tóth K in  l  Dobozy A. Dnig tever caused by PUVA tra tm o u . Aữa Dam 
V am el (Stodch) 1985; <5; 557-8.

2. Ramsay B. Marks JM. Bĩondioconsaictỉon due to 8-metboxypsoiaỉen. 
B rJD em atoiì988; 119: 83-6.

3. Takashima K  tí ai. Aiỉergỉc contaa and photocontact dennatỉtỉs due to 
psoraỉens ỉn patỉems wỉth psorỉasls treated vrith topical PUVA. Br J 
Dermatoỉ 1991; 124: 37-42.

4. Park JY, tí  aỉ. Anaphyỉaxỉs to 8-methoxỴpsoraỉen diuỉng photoche- 
mothentpy. Photodermatol Phototmmunoỉ Photomed 2003; 19: 37-8.

5. Legac pj. tí tứ. Anaphyỉaxỉỉ to 5-methoxypsomlen đunng photo- 
chẽmỡtherapy. Br J Dermatol 2001; 145: 821-2.

Precautions
Methoxsalen shouỉd not generalỉy be given to patíents TOith 
diseases assoõated with light sensitíviry su ch as porphyria, 
aỉthough it may be used with care in some photosensitivity 
disorders to decrease sensitivity to sunlight. Other 
contra-indications indude aphakia, melanoma or a history 
of melanoma, and invasive squamous ceii cardnoma. It is 
generally recommended that PUVA therapy should not be 
used in children. Methoxsalen shouỉd be used with caution 
in patients with hepatic impairmenL

Patients should not sunbathe ỉor 24 hours beiore and 43 
hoursafter PUVA treatment They should avoid exposure to 
sunlight. even through glass or cioud cover for at least s 
hours after methoxsalen ingestion and should wear wrap- 
around UVA absorbíng glasses for 24 hours aíter ingestion. 
Photosensitivity is more prolonged aỉter topical application 
and treated skin should be protected &om exposure to 
suniight for at least 12 to 48 hours, and possibly for up to a 
week- Unless spedEc treatment is requữed male genitaỉia 
should be shieldeđ durìng PUVA therapy. It has been 
recommended that patients undergo an ophthalmic 
examination beíore starting therapy and at regular ìntervals 
thereaỉter, espedally those at increased risk of cataracts. 
Patients should also receive regular examinations ỉor signs 
oỉ premaỉignant or maiìgnant skin lesions. Anti-nucỉear 
antìbody tìtre may be tested beíore starting therapy, 
partícularly ư there iỉ a suggestion oỉ connective tissue 
disease; hequent evaluadon during treatment is probably 
not necessary for patients with uncomplicated psoriasis. an 
initial negatíve test, and no symptoms of connective tissue 
disease.

Poqihyria. The Drug Database for Acute Poiphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, classiĐes methoxsalen as 
possibỉy porphyrinogenic it should be used only when no 
saíer altemadve is available and precautions should be 
considered in vulnerable patients.1

I. The Dnig Oaabase for Acuie PoTphyrìa. AniUble ac http;//www. 
diugs-poiphyrla.org (accessed 24/10/11)

Interađions
Methoxsalen should be used vvith caution tvith other drugs 
also knovvn to cause photosensitìvity. It inhibits the action 
of cytochrome P450 isoenzyme CYP2A6, and may increase 
plasma concentrations of drugs metabolised vía this 
ẽiưyme.

Antiepileplics. Failure of PUVA treatment due to abnor- 
malỉy low serum concentratíons oỉ methoxsalen in a 
patient with epilepsy was probably a result of induction oỉ 
hepatic enzymes by phenytoini*

1. Suberg B. Hueg B. Interaction bctm en 8-methoxypsoralen and 
phenytoin. Ạaa Õerm Vvưrtol (Stockh) 1985; <5: 553-5.

EmoQients. Some emoỉUent preparations may have a 
photoprotective eữect, and ư applied immediately beíore 
UVA inadiadon couỉd interíere with the eíBcacy oí PƯVA 
therapy.1-2

1. Hud5on -Peacock MJ, tí  a l Photoprotectỉve actỉon oỉ emoUỉents in 
uỉtraviolet therapy oí psorUsỉs. Br J Dermatoi 1994; 130: 361-5.

2. Otman SGH. tí a l Modulatỉon of uhraviolct (UV) transmisíion bỵ 
emoỉỉỉents: reỉevance to ữầrronband UVB pbototherapy and pỉoraien 
plus UVA photochemotherapy. Br J Dermatal 2006; 154: 963-8.
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Fòod. Some ỉoods, ỉor example, celery, parsnip, and pars- 
ley, contain psoralens and eating large quantítíes may 
increase the risk oi phototoxicity with methoxsalen. A 
patíent1 who ate a large quantíty of celery Soup the eve- 
ning beíore and 2 hours beíore undergoing PUVA therapy 
for atopic ectema developed severe phototoxidty after 
treatment, which vvas attributed to the additive eỉfects of 
methoxsaỉen and psoraỉens contained in the celery.

1. Boffa MJ, et aỉ. Ceỉery soup causíng severc ptaotottHddty during PUVA 
tbeĩapy. Br J Dermaioỉ 1996; 135: 334.

Mekitonin. For the eỉỉect o{ methoxsaỉen on melatonin, 
see p. 2552.2.

Xanthines. For mentìon oỉ the eỉỉea of systemic methox- 
salen on the metabolism of theophylline, see Methox- 
salen, under Interactions of Theophylline, p. 1236.2.

Pharmacokinetics
When taken orally methoxsalen is well but variably 
absorbed from the gastrointestinal traa  and there is 
considerable ỉnterìndividual variation in peak semm 
concenưations. Depending on the oral íormulaúon used 
increased photosensitivity is present 1 hour aíter a dose. 
reaches a peak at about 1 to 4 hours, and disappears alter 
about 8 hours. Methoxsalen is highly protein bound. It 
appears to be preíerenúally taken up by epidermal cells. It 
also dUhises into the lens of the eye. Methoxsalen is almost 
completely metabolised. About 95% of a dose is exơeted in 
the urine wỉthin 24 hours. The photosensitising actíon of 
methoxsalen may persist íor several days aíter topical 
application. The erythema induced by oral or topical PUVA 
is usually delayed and peaks aíter 2 to 3 days.
Reíerencẹs.

1. de Woiff FA. Thoroas TV. cỉỉnỉeaỉ phann»cokineúcs oí meihoxsaỉen and 
other psoraỉens. Oirt Pharmacokìnet 1986; 11: 62-75.

Preparatìons
Proprietary pTBpQrabonỉ (details are given in Volume B)

Singểe ingradit nt Preparotioru. Arg.: Oxsoralen ultra; AustraL: 
Oxsoralent; Austria: Oxsoralen; Belg.: Mopsoralen; Brta.: 
Oxsoralen; Canad.: Oxsoralen; Uỉtramopt; ckũe-. Oxsoralen; 
China: Meladinine ( S t t 1?); Cỉ.: Oxsoralen; Uvadex; Fr.: Mela- 
dinine; Uvadex; Ger.: Meladinine; Uvadex; Gr.: Melaoline; 
Uvadex; Hơng Kong: Oxsoralen; Hung.: Oxsoralen; India: 
Manadennt; Mdaderm; Melanocyt Melcyk Melonil; Indon.: 
Delsoralen; Oxsoralen; /r i : Dđtasoralent; Jpn: Oxsoralen; 
Malaysùr. Oxsoralenỷ; Mex.: Dermox; Meladinlna; Oxsoralen; 
Neth.: Geroxalen; Uvadex; NZ: Oxsoralent; PoL: Geralent; 
Oxsoralen; PorL: Uvadex; Rus.: Oxsoralen (òxcopaaea); S-A/r.: 
Oxsoialent: Singapore: Meladininet; Oxsoralen; Spain: Oxsor- 
alen; Switz.: Mdadininet; Uvadexỷ; Thai.: Meladinine; Turk.: 
Geroxalen; Vitpso: UK: Puvasoralen; USA: Oxsoralen; Uvadex.

MubHngredient Piepuiqtions. Ịndũr. Mdanocyl; Melonil.

rtxa iuocopoeioi Prepurahons
usp  36: Methoxsalen Capsules; Methoxsalen Topical Solutíon.

5-Methoxypsoralen
Bergapteení; Bergảpten; Bergapteno; Bergaptenum; 5- 
Metoxipsoraieno; 5-MOP; 5-MeTOKCvmcopaneH.
4- Methoxỳ-7H-fụro[3J2-g]chromen-7-one.
C,2HgQ«=2162
CẢS — 484-20-8.. - “
ATC— D05ỒM3. ' ' '
ATC Vet — QD05BA03. 
um —4FVK84C92X.

Profile
5- MethoxypsoraIen is a photosensitiser with actions similar 
to those of methoxsalen (p. 1711.3). It may be given orally 
in the PUVA therapy (see under Methoxsalen, p. 1712.1) ói 
psoriasis and vitiỉígo.

5-Methoxypsoraỉen is induded in some cosmetic suntan 
preparations to enhance tanning but because oỉ its potential 
phototoxidty this is considered unwise by authoiities in 
Europe and the USA. Photosensitívity caused by 5- 
methoxypsoralen is sometũnes known as Berloque 
dennatitis.

5-Methoxypsoralen is an ingredient of bergamot oil 
(p. 2455.1).

Reíerences.
1. McNeely w, Goa KL. 5-Methorypsoralen: » rrvicw of its eữects in 

psorỈAás and vitíỉigo. Drup 1996: 56; 667-90.

Hypersensitivity. For mentíon of anaphylaxis assodated 
with the use of 5-methoxypsoralen, see Hypersenátivity, 
under Adveise Eííects of Methoxsalen, p. 1713.3.

Preparatíons
Propriatory Praparotions (detailỉ are given in Volume B)
Sáigla-ingredient Preparations. Austrùr. Geralen; UK: Penta- 
derm.

Methyl Anthranilate
'Metilo, antranilato de; Metylu antranilan; MenviaHTpaHn/iaT. 
Methyl 2-amínobenzoate.
CgHNÓ2='15T2
CAS— 134-20-3. . . . . .  . '
UNII — 981100E5W.

NOTE. Do not coníuse with menthyl anthranilate (see 
Meradimate, p. 1711.2).

ProfìỊẹ
Methyl anthranilate has been used in sunscxeen prepara- 
tions. It ỉs a constituent of several essentíal oils.

Mexenone 1BAN, piNNi

Benzofenon-10; Benzophenone-10; Mexenona; Mexénone; 
Mexenonum; MeKceHOH. 
2-Hydroxy-4-methoxy-4'-methylbenzophenone. 
C)5H,A=242.3 
CAS — 1641-17-4.
UNII — ET1UGF4A0B.

Pharmacopoeias. In Br.
BP 2014: (Mexenone). A pale ye!low odourless or almost 
odourless crystalline powder. Practically insoluble in waten 
sparingly soluble in alcohol; íreely soluble in acetone.

ProW ẹ
Mexenone. a substituted benzophenone, is a sunsaeen 
(p. 1681.3) with aaions similar to those of oxybenzone 
(p. 1715.3). It is eỉỉective against UVB and some UVA light 
(for deAnitions, see p. 1685.3)

Preparations
pharmacopoeial PreparaHons
BP 2014: Mexenonẽ Cream.

Monobenzone ỊriNNi
Benoquina; Ểter monobencílico de la hidroquinona; 
Hydroquinone Monobenzyl Ether; Monobenzona; Mono- 
benzonum; M0H06eH30H.
4-Benzyloxyphenol.
C,3H,2Oj=200.2 
CAS —  103-16-2 
ATC — DUAX13.
ÀTC Vet — QDỈ1AX13.
UNII —  9L2KA76MG5.

Pharmacopoeias. In us.
USP 36: (Monobenzone). Store at a temperature not 
exceeding 30 degrees in airtight containers. Protect ừom 
light.

Uses and Administration
Monobenzone has actions similar to those of bydroquinone 
(p. 1705.1) but in some patients it also produces extensíve 
and selective destructìon oỉ melanocytes. It is used locally 
for Gnal, permanent depigmentation oỉ nonnal skin in 
extensive vióligo (see Pigmentation Disorders, p. 1687.2). 
Monobenzone is not recommendeđ ỉor ừedding, chloasma, 
or hyperpigmentađon foUowing skin inũammation or due 
to photosensitisation aỉter the use of certain perỉumes. It has 
no eỉlect on melanomas or pigmented naevi.

For vitiligo a cream containing monobenzone 20% is 
applied to the aữected areas two or three times daily until a 
satísỉactory response is obtained. and thereaíter as 
necessary, usually about rvvice weekly. Depigmentation 
only becomes apparent when the preíoimed melanin 
pigments have been lost vvith the nonnal sloughing oỉ the 
stratum comeum and this may take several monthỉ. II. 
however, no improvement is noted after 4 months, 
treatment should be stopped. Excessive exposure to sunlight 
should be avoided during tteatment. Aiter depigmentation 
the skin will be sensitive for the rest of the patient's Bíe and 
a sunscreen must be used during sun exposure.

Adverse Effeơs and Precautions
Monobenzone may cause skin irritatìon and sensitisatìon. 
In some patients this is transient and the drug need not be 
withdrawn. In others, an eczematous sensitisation may 
occur. Excessive depigmentation may occur even beyond

the areas under ơeatment and may produce unsightly 
patches.

Monobeiuone frequently produces permanent depig- 
mentatìon and shouíd not be used as a substitúte íor 
hydroquinone.

Interađions

Agalsidase. For the recommendation that monobenzone 
not be used with agalsidase alỉa or beta, see p. 2438.1.

Preparations
Propõetary Preporations (details are given in Volume B)
Single-ingredien} Preporotions. CancùL: Benoquin: India: Beno- 
quin: USA: Benoquint.
Phcnnocopociol Preporotioos
USP 36: Monobenãme Cream.

Monochloroacetic Acid
Chloroacetic Acid; Kwas chlorooctovvy; Monocloroacético, 

i ácido; MoHoxnopyKcycHan KncnoTa.
1 C2H30 2CI=94.49 
ị CAS — 79-11-8.

UNII — 5GD84Y125G

Proỉile
Preparations containing 50% of monochloroacetic acid are 
used as a caustic for the remova) of plantar warts 
(p. 1689.3).

Preparatìons
Prcprietary Preparalions (details are given in Voiiune B)
Single-mgradient Preparations- Austricr. Warzenmindf; Switz.: 
Acetocaustine; USA: Monocete.
MuhMngredienl Preparolions. Turk.: IL-33.

Motretỉnide IUSAN. riNNỊ
Motretinid; Motretinida; Motrétinide; Motretinidi; Motretini- 
dum; Ro-11-1430; M0TpeTMHHfl.
(ơ//-tron5)-/V-Ethyl-9-(4-methoxy-2,3,6-trimethylphenyl)-3,7-
dimethyl-2,4,6,8-nonatetraenamide.
Cj3H31N02=3535 
CAS — 56281-36-8.
ATC —  D10AD05.
ATC Vet —  QD10AD05.
UNII —  VV786807KL1.

Profilẹ
Moưetinide is a reónoid structurally related to aciưetin 
(p. 1690.3). Motretinide is used topically in the ưeatment of 
acne (p. 1682.2). It is applied in preparations containing 
0. 1% .

Preparotions
Proprietory Preparatíons (details are given in Volume B)
SiiKjle ingredient Prepanalions. S w itz.: Tasmaderm.

Nalfurafíne Hydrochíoride IUSAN, riNNMi 
AC-820; Hidrodoruro dẹ nạlfurạfina; Nalfurafìne, ữilorhy- 
drate de; Nalfúrafini l-^drochtoridum; TRK-820; Hanbộyp- 
aỘMHa rMflpóxròpnfl.
(£)-W-[17-(Cyclopropylmethyl)-4,5a-epoxy-3,14-dihydroxy-
morphinan-6p-yl]-3-(furan-3-yl)-A/-methylprop-2-enamide
hydrochloridé.
Ca HHN2O5,HCI=513.0 .
C45 —  15265Ĩ-84-6 (nalfurafìne); 152658-17-8 (nalfurafìne 
hydrochloríde).
ÁTC — V03AX0Ỉ; V03AX02.
ATC Vet —  QV03AX02. ;
UNII — 2SCC4N0P8J...............

Profíle
Nalfurafine hydrochloride is a selective K-opioid receptor 
agonist that is used ỉn the management of treatment' 
resistant pruritus (p. 1687.3) in haemodialysis patients. It is 
given orally in a dose of 2.5 micrograms once daily in the 
evening. which may be increased to 5 micrograms once 
daỉly if required.
Reíerences.

1. Wflcstrữm B. eí a i c -Opioid System in uremic pmritus: muitícemer. 
randomỉxed. double-bỉỉnd. pUcebo-conơoUed dinica! studỉes. J AmSoc 
Ncpkrol 2005; 16: 3742-7.

Àll cross-references refer to entries in Volumc A
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2. NaJeao K. Mođiứuld H. NalturaHne hydrochloride: 4 netv drug for [he 
treatment ai uremicpruritus in hemoduiysi] patteniỉ. Drugs 7Wạy2009; 
« :  3ỈĨ-9.

Preparations
Propnatary Preparatìons (details are given in Volume B) 
SngU-tngredient PrapomHora. Jpn: Remitch.

Naphthalan Liquid
Naítaían; Naphthalanic Oil; Naphthalanum Liquidum; 
HaỘTanaHOBoe Macno. .i/Ịi:
CAS — 37229-16-6. :

Proỉile
Naphthalan liquid tỉ an oil-lỉke complex mixture oi 
naphthene hydrocarbons and tais obtained ừom the oil 
fields oỉ Azerbaijan and Croatia. It has anaỉgesic. 
antí-inflammatory, and emolỉient properties and is used in 
the treatment of condinons such as psoriasís and in various 
muscnloskeletaỉ disorders. It is usually applied localỉy in the 
form of the oil or as an ointment or altematively paàents 
may bath in the oil.
Reíerences.

L.. Vriogií p, a  al. Naphthalan -  a natural međidnal product. Acta 
ũtrmatovmeroi Ovat 2003; 11: 178-84.

Octil Triaione
Ethyíhexyl Triazoné; Octiltriazona; Octyí Triazònè; Oktvui-

"Tpna30l+. ' • '
2,4,6-Trianìlino-p-(carbo-2'-ethylhexyl-r-oxy)-133-triazine. 
C«H «N A=82kl; •
CAS — 88122-994.

NOTE. Uvũiul T 150 is a ơade name that has been uscd for 
octil triazone.

ProẠVẹ
Octil triazone is used as a sunscreen (p. 1681.3). It is 
efíective against UVB light (íor deữnitions, see p. 1685.3).

Prepạrations
Proprietary Praparalions (details are given in Volume B)
MukHngradient Preparotions. Arg.: Cetaphil uv Deíense; Foto- 
protectõr Extrem; Fotoprotecton Lelcõ ultrablock Extreme; 
Lelco Ultrablockt; AustraL: Hamilton Quadblock; Sunsense 
Daily Pace: Sunsense Moisturising Face; Sunsense Toddler 
Milk; Sunsense: Braz.: Anthelios Hetioblock Spray; Anthelios 
Helioblock W30; Helioblockt: Sunmax 60; Sunmax Acqua; 
Chữc. Ansolan Ansolan Emolan Gel Protector Solar; Eucerin 
SoIai+; Eucerin; Eucerin; Fotoproteaor Isdin Extrem Pediatrics; 
Fotoprotector Isdin Extremt; Hyaluron; Nutraisdin; Photoderm 
ARt; Photoderm Maxt; Photoderm Spoct: Uriage Crema Colon 
Uriage Crema Extra; Uriage Proteaor Solart; Fr.: Anthelios; 
Anthelios: Anthelios; SVR 100f; Ger.: Daylong actinica+; Hortg 
Rong: Sunsense Clear Mistt; Sunsense Daily Face; Sunsense 
Toddler Milk; Uaiaysia: Cetaphil UVA/UVB Delense: Sunsense 
Clear Mistt; Sunsense Daily Face; Sunsense Toddler Milk; 
Mex.: Dermaglos Solarỷ; NZ: Aquasun; Hamilton Quadblodc 
Singapore. Cetaphil UVA/UVB; Sunsense clearỷ; Sunsense 
Daily Face; Sunsense Moisturising Face; Sunsense Toddler 
Milk; Switz.: Daylong actinica; Thai.: Eucerin Sun Sensitive 
Skint; UK: Anthelios XL; Venez.: Photoderm Max; Photodenn.

Octinoxate ỊUSAN, rlNNI
O cin o xa te ; O c t in o x a to ; O c t in o x a tu m ; O cty l m e th o xy c in n a -  
m ate ; OqMHOKcaT.
2-Ethyihexyl-p-fneThoxycinnamate; 3-(4-Methoxy(phenyl)-2-
propenòic acid 2-ethylhexyl ester. ................
C ,8HjA = 290.4
CÃS — 5466-77-3, : . _
/4ỈC —  DỌ2BÃ0Ị •
■ATG Vet — QDỮ28A01.
UNII — 4YSP7MÚD5Ỉ.

NOTE. Escalol 557. Eusolex 2292, Neo-Heliopan AV, Parsol 
MCX, Tinosotb OMC, Uvinul MC 80, and Uvinul MC 80 N 
are trade names that have been used for ocdnoxate. 
PKarmacopoeias. In us.
USP 36: (Octinoxate). Pale yellovv oil. Insoluble in water. 
Store in airtight containers at a temperature of 8 degrees to 
15 degrees.

ProỊile
Octinoxate, a substituted dnnamate, is used by topical 
applicatíon as a sunscreen (p. 1681.3). Cinnamate 
sunscreens eữectívely absorb light throughout the UVB 
range but absorb little or no UVA light (íor dehnitíons, see 
p. 1685.3). Cinnamate sunscreens may thereíore be used to 
prevent sunbum but are unlikely to prevent drug-related or

other photosenátivity reactions assoàated with UVA light’ 
combinatìon with a benzophenone may give some added 
protection against such photosensitivity. Cinnamates may 
occasionaily produce photosensitìvity reactions.

Preparotions
Proprietay Prepoitrtiotu (details are given in Volume B)
Single ingwdien> PinporoliotB. AustraL: Blistex Lip Condition- 
úig Balm; Clear Snke; Braz.: Solaquln; Canad.: Ãimay Hydra- 
color Lipstíckt: Almay TLC Truly Lastíngt; Antì-Aging Pounda- 
tion; Aqua Pusion Teintet; Aquaradiancet; Aquasource; Avon 
Beyond; Avon Sun Self-Tanningt; Ceramide Time Complex; 
Clinique Skin Supplies; Diorskin Sculpc Feel Naturalet; Fin- 
ish+; Hamiian Tropic Dark Tahningt; Hawaiian Tropic Oib 
Heaỉthy Makeupt; Iãp Balm; Luxiva Sheer Deíense; Mac Hyper 
Real+; Mac Minèraliie; Mac Selea Tintt; Marcelle Sheer TÌnt; 
Moisture Extremet; Photogenic Lumessence; Prescriptives 
Incrediblet; Revlon Lipglosst; Revlon Super Lustroust; Sense 
Mattet; Sheer Protection+; Shiseido Benefiance Daytime; Shi- 
seido BeneSance Daydme; Silkies Enriche; Skln Cavtar; Ultra 
Color Rich Cool Blỉsst; UI tra Fadal Tlnted Moiiturizen Viỉible 
LiítỶ; Vỉtalumíere; Chữe. ROC Minesol Bronze; N2: Hamilton 
Sunscreent; Singapore. Sunsense Anti-Ageing; USA: 
Coppertoné Tan MagniSen Neutrogena Gỉonc Neutrogena 
Moisture.
Muhi-ỉngre<fient Preparations. Numerous preparadoas are listed 
in Volume B.

Octisalate ÍUS4N, riNNI 
óctìsatato; Octisalamm; ỌctylSaÌicyíaỊe; OicmcanaT.
2-Ethylhexyl salicylate; 2-Hydroxybenzoic acid 2-ethylhexyl 
èster. ; : .  .
CtsH22Ój=2503 
CAS— U8-60-5. . •
UNH~-/4X49Y0596W.

tỉOTE. Escalol 587, Eusolex os, and Neo-Hcliopan o s  are 
trade names that have been used ỉor ocúsalate. 
Pharmacopoeias. In us.
USP 36: (Octisakte). Store in airdght containers.

Profi‘/e
Octisalate is a substítuted salicylate used topically as a 
sunscreen (p. 1681.3). Salỉcylates eổectively absorb light 
throughout the UVB tange bút absorb little or no UVA light 
(for deSnitions. see p. 1685.3). Salicylate sunscreens may 
thereíore be used to prevent sunbum, but are unlikely to 
prevent dmg-related or other photosensitivity reactiom 
assodated with UVA light; combination with a benzophe- 
none may give some added protectíon.

Salicyũtes may occasionally produce photosensitivity 
reactions or contact dermatitis.

Preparations
Proprietary Preparaiions (details are gi ven in Volume B)
SSngla nigradáal Praparations. Arg.: Lelco; Canad.: Clinique 
Skin Supplies; Coppertone Oil-Free Sunscreen; Chữe. ROC 
Minesol Bronze.
MubHngrecGent PreparaHons. Numerous preparations are liỉted 
in Volume B.

Octocrílene triNNỊ
2-Ethyihe3^l í^ c ịạ r iơ :p-phenỷ.ldnnamatẹ; Octócrilène; 
Octciqrilerio; òct&ilẹnum ; Octoaỳiene (ÚSAN); Octoơy- 
iéne: OKTÒKpMiieH.
2-EthythexyÌ2-cyano-33-diphenylacrylate.
C24H27N02=36ứ: . .
CÃ5 —  6Ỉ97-30-4. ■
UN!Í~'SẠMW&MM. ' ' ■-

NOTB. Escalol 597, Eusolex OCR, Neo-Heliopan 303, Parsoi 
340, and Uvinul N 539 T are trade names that have been 
used íor octocrilene.
Pharmacopoeias. In us.
USP 36: (Octocrylene). Store in airtight containers.

P roĩiỊe

Octoailene, a substituted dnnamate, is a sunscreen 
(p. 1681.3) with actions similar to those of octinoxate 
(above). It is eổective against UVB light (for deũnitions, see 
p. 1685.3).

Preparations
Preprietory Praparcdions (details are given in Volume B)
Singlo ừigradiant Preporotions. CaruuL: Coppenone Oil-Free 
Sunscreõi.
MuK-ingradienl PreparaHons. Numerous preparations are listed 
in Volume B.

Oxybenxone IUSAN, HNNI
Benzofenórv3; 8enzophenone-3; Oxiberưona; -Oxybenzo- 
num; 0KCM6eH3OH.
2-Hydroxy-4-methoxybenzophenone. - 
CI4H,203=228.2 '
C45 — 131-57-7. . ’ - '
UNIl — 95ỌÕS7VE0Y. ,r''-

NOTE. Escalol 567, Eusolex 4360, Neo-HeliopanBB, Tínosorb 
B3, and Uvinul M 40 are trade names that have been used 
for oxybenzone.
Pharmacopoeios. Ca us.
USP 36: (Oxybenzone). A pale yellow povvder. Practically 
ỉnsoluble in vvater; freely soluble in alcohol and in tohiene. 
Store in airtight containers. Protect írom light.

Prọ/Ị/e
Oxybenzone is a substituted benzophenone used túpically 
as a sunscreen (p. 1681.3). Benzophenones eííectively 
absorb light throughout the UVB range (vvavelengthỉ 290 to 
320 nm) and also absorb some UVA light with vvavelengths 
oi 320 to about 360 nm and some u v c  light ỳýith 
wavelengths oỉ about 250 to 290 om (for dehnitìons, see 
p. 1685.3). Benzophenones may thereíore bé used to 
prevent sunbum and may aỉso provide some protection 
against drug-related or other photosenãtivity reactions 
assodated with UVA light- in practìce they are usually 
combined vvith a sunscreen from anòther group.

Photocontact allergic detmatitis can be ăusẽd  by topical 
application of benzophenone sunscreens. Oxybenzone is 
vvidely used and often íound to be a photo-allergen in 
patients with these reacứons. Contact allergy reactions 
occur less ừequently.

Hypersensitivity. Chemical sunscreens are knovvn to cause 
photosensitivity and contact allergy reactions. Oxy- 
benzone is yvidely used and reported to be the sunscreen 
photo-allergen most commonly detected hỉ photopatch 
testing.u  In a group of 5800 patients with suspected aller- 
gic contact dermadtis who were tested for contact aller- 
gens,} a posidve reaction to oxybenzone vvas recorded in 
0.6%. There have also been rare reports of severe aQergic 
reactions to oxybenzone induding anaphylaxis; sensitívity 
was conhimed by patch testmg.4-9 A history oí atopy may 
predispose pátients to such reactions.

1. Beroe B, Ros A-M. 7 y e tn  experience of photopacch cesúng wíth 
sunsaeen aQergens ỉn Sweden. Cortíaa Dermatìtã 1998; 38:61-4- 

2- Bry<taiAM,aõ/.Photopatchtestingaĩ 1155p*tícntrresuJtsoftheUJC 
mũldcenae phocopatch scudy group. Br J Dcrmatoi 2006; 155:737-47.

3. Marks JGe ã  ai. North Axnerlãn C onuâ Dermatitỉs Group patch-tcst 
resuỉts. 1998 to 2000. Am J  Qntíaa Dermat 2003; Ỉ4ỉ 59-62.

4. Emonet Se ct a i Anaphylaxiỉ to oxybenzone. I  ỉrequent oonỉtltuent oỉ 
sunsareens. J  Ảũergỵ ữỏt Immunoi 2001; 107: 556-7.

5. Yesudlui PD. King-CM. Severe co n u a  uitỉcarti and anaphyỉaxls from 
benrophenone-3 (2-hydroxy 4-methoxy benxophenónẽ). Contaet 
Dermàtítà 2002; 46: 35-6.

Preparations
Propõetary Preparolioni (detaỉls are given in Volume B)
Single-ingracBenl Praparaiions. Arg.: Bioievit Labial; Lelco; 
Braz.: Solaquin; Canad.: Clinique Skin Supplies; Coppenone 
Oil-Free Sunscreen; Silldes Enriche.
Muhi-ingredient Praparalians. Numerous preparatìons are listed 
in Volume B.
Pharmocopodd Preparaixxu
USP 36: Dioxybenxone and Oxybenzone Cream.

Padimate taAN, liNNi
Amyì Dimertiylaminobenzoate; lsoamyl Dimethylamino- 
berízoaỊe;. Padimạte Af (USẠN); Padimatè ■ A;. Pạdimato; 
Padirnatum; ỌaqMMạT.
Ai lỴiDCtups: d í ̂ pentỹỉ, isopeniyl. and 2-methylbutyl 4- 
dirnethytảrpipồbehzoates. V

EÍẠS 'r—■ /4779-7^3 ^ortyị 4-dimethyiaminobenzoate); 21245- 
01 -2'ỢỈÒpèntỹl:'4ỉijìmethỳlàminobenỉữote). ’
ỰHit — p ĩ ỵ m p x .  "■r

Prọfi7e
Padimate, a substituted aminobenzoate. is a sunscreen 
(p. 1681.3) with actions similar to those of aminobenzoic 
add (p. 1694.2). It is eữecdve against UVB light (for 
deSnitíons, see p. 1685.3).

Preparations
Prepriekiry PraparaEons (details are given in Volume B)
Muki-ingndieirt Preporationỉ. Braz.: Uvless; Canad.: Solaquin 
Forte; USA: Vaseline Intensive Care Bỉockout.

The Symbol t  denotes a preparation no longer actively marketed
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Padimate o ỊBANM, USANI
Ethylhexyl Dlcnethyt PABAí.Oetỵl: DimethykPABA; Padimato
0 ; naflvwaT Qý ,
2-Ethy)hexýí‘4-{dirneứiỳlarriino)benzoate.J" - -
Q H > ơ j= 2 7 7 4  • * '
CẢS-— 2Ĩ245r02-3. -
UNIÍ—2J1OỘÔCMUĨ.

NOTB. Escalol 507 and Eusolex 6007 are trade names that 
have been used ỉor padimate o.
Pharmocopoeias. In us.
USP 36: (Padimate 0). A light yellovv, mobile liquid with a 
íaint aromatic odour. Practically insoluble in vvater, in 
glyceroL and in propylene glycol; soluble in alcohol, in 
isopropyl alcohol, and in liquid paraỉSn. store in aiitight 
containers. Protect írom light.

/WỊ7e
Padimate o, a substituted aminobenzoate, is a sunscreen 
(p. 1681.3) witb actions similar to those of aminobenzoỉc 
add (p. 1694.2). It is eỉfective against UVB light (íor 
de&nitions, see p. 1685.3).

Preparations
Proprieta y Preporcrtỉonĩ (dttails are given in Volume B)
Singie-tngredieni Prcparotiora. Árg.L Chapstìck; Uuminoderra; 
Vunsu; Womosol; AustraL: Chapstickỷ; Brax.: Solaquin: 
CanatL: Saving Pacet; Chile. Chapsúck Mint; Emoian H.
Muhi-ingredíent Preporotions. Numerous preparationỉ are listed 
in Volume B.
pharmocopoeid  PreparaHons
USP 36: Padimate 0 Lotion.

P i m e c r o l i m u s  (BAN, USAN, riNNi
ASM-981; Piméơolimus; Pimecrolímús; Pimecrọlimusum; 
Pimekrolimus; Pimekrolimuusi; SDZ-ASM-981; (lnMeKpo/iM- 
Myc
(3S,47?,5S,8/?,9£, 125,145,15R, 165,18 R, 19fl,26aS)-3-{(£)-2- 
[(l/?3/?,4SH-Chloro-3-methoxycyclohexyr|-l-nnethylvinyl}-8- 
ethyl-5,6,8,1 1 ,T2,13,14,15,16,17,18,1924,25,26,26a-hexadeca- 
hydro-5,19-dihydroxy-14,16-dimettíoxỵ-4,10,12,18-tetra- 
methyl-15,19-epoxy-3H-pyrido[2,1-c][1,4]oxaazacyclotrico- 
sine-1,720,21 (4W,23H)-teữone.
C43H(^INO„=810Ì’
CAS —  Ỉ3707Ì-324.
ATC — Dĩ 1AH02.
ATC Vet —  QD11AH02.
UNII — 7KYVS1087S.

U ses a n d  A d m in istra tio n

Pũnecrolimus is a macrolactam ascomycin derivaõvc related 
to tacrolimus (p. 1968.3) that acts as a caldneurín inhibitor 
and has sũniỉar antì-inflaminatory and immunosuppressant 
actions. It is used topically ỉor short-term and intennittent 
long-tenn ưeatment oỉ mild to moderate atopic eczema 
(p. 1684.1) in non-ứnmunocompromised patients over the 
age of 2 yeais when conventionaỉ therapies are ineííecnve 
or unsuitable. Pimecrolimus is applied twice daily as a 1 % 
cream untU signs and sympcoms dear. Treatment should be 
stopped ư there is no improvement after 6 vveeks or if 
eczema is exacerbated.

Oral ỉorms of pimecrolimus are also being invesngated 
íor the treatment oỉ psoriasis and atopic eczema.

Administratíon in iníants. A review1 of data b o n  10 stu- 
dies that induded 1133 iniants between 3 and 23 months 
of age who were treated with topical pimecrolimus 1% 
cream ỉor up to 2 years íound thãt the level of systemic 
exposure to pimecrolimus was veiy low and comparable 
to that seen ỉn older children and adults. Treatment was 
reported to be eítectíve and there was no evidence of 
inununosuppression or an increase in the ra te of inỉec- 
tions. Licensed product iníormation, hovvever, does not 
recommend its use in patìents under 2 years oỉ age as the 
efiect oỉ pimecroliinus cream on the developing inunune 
System in iníants is unknovvn (for concems about possible 
cardnogenidty see below).

1. Paul c, tí tả. Saíety and toỉerabiỉỉty o( 1% pỉmecroUxnus crcam among 
iníants: experience vvỉtb 1133 patỉents ireaied for up to 2 years. Abỉtraa: 
Ptdiatria 2006; 117: 202-3. Fufl verrion; http://pedỉatrics.
aappabUcatfe»s.org/cgi/ieprỈ2it/ỉỉ7/l/ell8 {accessed 27/09/07}

Ecxema. The use of topical púnecrolimus in eczema has 
be en the subject oí reviews and meta-analyses,1'3 gener- 
ally conduding that it is less effectìve than moderate or 
potent corticosteroids or tacrolimus;13 there ís also a lack 
of studies comparing efficacy with mild corticosteroids.2,3 
For the use oí topical pimecrolimus speõhcally in inỉants, 
see above.

Oral use of pimecxolirous has also been the subject oỉ one 
trial4 although it was noted that further study was required.

1. WeỉHngton K, Jaivis B. Topỉcaỉ pỉmecrolỉmus: » revỉew oí its dỉnỉcal
potentỉaỉ in the management oỉ àtopic dennatitis. Drup 2002; 62: 817- 
40. _

2. Ashcroít DM, tí ai. EQcacy and toicrabỉỉity of topicaỉ pimecroUmus and 
(acroUmus ỉn the neatment of atopỉc dennatỉtú: meta<analysis of 
randomised contxolled trỉaU. BMJ 2005; 330: 516-22.

3. Ashcroh DM tí ãL Tbpical pỉmecrolỉmus íor eoerna. Avaiỉable ỉn The 
Codưane Database oi Systematỉc Revỉews; Issue 4. Chỉchester John 
WUey; 2007 (accosed 12/04/10).

4. Woỉ0 K  tí ừ . EỈBcacy and tolerabỉỉỉty oỉ three dlữerent doses oi oraỉ 
pỉmeaottinus in the trẽaunem oỉ modẽrate to severe atopỉc deTmatitiỉ: a 
randomỉzed controlled triaỉ. B rJ Dtrmatoi 2005; 152: 1296-1303.

Uchen. There are a íew case reports1-1 of beneỄt from 
pimecrolimuỉ 1% cream in the management of oral lichtn 
planus (p. 1685.2). In most cases it was applied tvvice daily, 
and in some cases adhesive gel or paste was also used. 
Improvement in oral lesions occurred vvithin 2 to 4 weeks 
in 3 cases.' In 3 small randomised, placebo-controlled stu- 
dies1-3'5 of patìents vvith erosive disease, pimecrolimus 1% 
cream was applied twice daily for about 4 weeks, with 
varying results. Although pain scores were reduced with 
pimeơolimus, the reduction in erythema was not main- 
tained in one study.3 There was also a ưend tovvards an 
improvement in ulceration but changes in scores vvere not 
statistically signihcant. The other 2 srudies noted more sig- 
niíicant reductions in pain and extern of erosion, wíth 
One’ suggesting a possible sustained remission seen aíter 
treatment was stopped, whilst the other4 contradicts this. 
In some paóents who did not respond in the first month 
of ơeatment therapy for another month did prove benefi- 
dal.5 Topical pimecrolứnus has also been tried in the man- 
agement of genital lichen planus. In a series6 of 11 
women, 9 noted beneBt aĩter 4 to 6 weeks of ưeatment; 
vvith follow-up of up to 10 months, 6 oí them had had a 
complete response and 3 a partial response.

The resolution of signs and symptoms of lichcn íderasus 
(p. 1685.2) has been reported in 7 female patients (aged 4 to 
48 years) with the use of topical pimecrolimus 1 % cream 
twice daily for 3 to 4 months.7’* A poor response was 
reported in a 62-year-old woman who used the cream less 
ừequently because of buming and stinging.7

1. Esquivel-Pedna L fí al. Treaunem oí oral Uchen planus wiib topical 
pìmecroUmus 1% cream. ữ rJ Dermatoì 2004; 150:771-3.

2. Dissemond J, t í  a i. Pỉmecrolùnus in an adhesỉve ointment as a new 
treaonent optíon for oral lỉdien pUnus. Br J Dermaioi 2004; 150: 782-4.

3. $wift JC  tí ai. The eỉỉectỉveness oi 1% pimecrolimus cream in the 
treaưnem of oraỉ eronve ỉichen plasuỉ. J Ptriodonìoí 2005; 76: 627-35.

4. Passeron T. tí ai. Treaunent of oraỉ erosỉve lichen planus with 1% 
pimecrolinius cream: a double-bỉinda randomized. prospective trial with 
measurement oí pimeaoỉimus leveỉs in the blood. Ardt Dermatol 2007; 
143:472-6.

5. Volz T, tí ai. PưnecToỉimus cream 1% in erosỉve oraỉ li ch en planus—a 
prospective randomized double^bỉind vehide-controlled study. Br J 
Dermatol 2008; 159: 936-41.

6. Lonsdale-Ecdes AA, Velan0 s. Topicai pimecroUmus in the treatment of 
geniul ỉỉchen planus: a prospectỉve case sexỉes. Br J Dermatol 2005; 153: 
390-4.

7. Goldstein AT. tí ai. PimecroKmus ỉor the treatment ơi vulvar Uchen 
sderosur a report oi 4 cases. J Rrprod Med 2004; 49: 778-80.

8. Boms Sa tí  ai. Pỉnecrolỉnius 1 % cream ỉor anogeniul lỉchen sderosus in 
chiỉdhood. BMC Dermatoì 2004; 4: 14. Available ac: hrrp://www. 
bỉomedcentraỉ.com/147ỉ - 5945/4/14 (accessed 27/09/07)

Psorìasis. Topical púneCTolimus may have some benefit' 
in the neatment of psoriasis (p. 1688.1). Although studies 
have generally ỉound it to be less eữective than topical 
corticosteroids or topical caldpotriol,2"* one study2 in 
patients with chronic plaque psoriasis did report that 
pimecrolimus 1 % ointment applied under ocduslon had a 
similar eíBcacy to dobetasoỉ propionate 0.05% ointment.

Oral pimecrolimus is also under investigatíon and has 
reduced disease severity in dose-finding studies in patíents 
with chronic plaque psoriasis.5-6

1. Grỉben c  tí ai. Phnecroỉỉmus cream 1% ỉn the treatmem of 
imertrìginous psoiiasỉr a double-blỉnd. iandomỉzed study. J Am Acad 
Dermatõĩ 2004; 5L 731-8.

2. Mrowỉetz u. tí aL The novd ascomydn derỉvadve SDZ ASM 981 ís 
eỉíeaỉve for psoríasis when used topicaũy undo’ ocdusion. Br J Dermatol 
1998; 139: 992-6.

3. Mrowỉetz u r et aL An expexlmental oỉmmeiit ỉormuỉatỉon of 
pimecroỉỉmus is eữecũve in psorỉaãs wỉthout ocdusion. Atía Dam 
Vaưreũi 2003; 83: 351-3.

4. Kreuter Aa tí a i 1% Plmecroỉỉtnus, 0.005% caỉtípotriol and 0.1% 
betamethasone ỉn the treatment of intertrỉginous psoríaỉis: a double- 
bỉỉnd, randomized controOed study. Ardt Damatol 2006; 142: 1138-43.

5. Rappenberger K  tí aL Phnecroỉỉmus IdemỉBes a common genomic 
antí-inỉlammatory proíUe. ỉs dỉnỉcaUy hỉghly eííectíve in psoiiasú and ỉs 
weỉỉ tolerated. J írrvest Damaíoi 2002; 119: 876-87.

6. Gottlỉeb AB, tí aỉ. Oral pỉmeaoiỉmus ỉn the treatmem oí moderate to 
scvere chronỉc plaque-type psorỉasỉs: a double-blind, rauldcenưe. 
rando0ũzeda dose-hnđing trial. Br J Damaíot 2005; 152: 1219-27.

Seborrhoek deruiaHHs. Smaỉi studies1'2 suggest that topi- 
cal pimccroUmus has a sừnilar e^cacy to topical corticos- 
tcroids ỉn the treatment of seborrhoeic dermatitis 
(p. ỉ 689.ỉ). It has aỉso been eữectẳve ỉn a few cases that 
had not responded to topicaỉ corticosteroids.3

1. Rlgopouỉos D, tí a i PtmecroDinus cream 1% vs. betamethasone 17* 
vaỉeiate 0.1% cream in the treannent oí seborrhoeỉc dermatíúỉ; a 
randomỉied open-ỉabeỉ dỉnicaỉ trỉaỉ. Br J Dcrmatoỉ 2004; 151; 1071-5.

2. Fỉrooz A. tí ai. Pỉmecroimmỉ cream. 1%, vs hydrocortỉsone acetate 
aeam. ỉ%. ỉn the treatment of ỉadal seborrbeỉc dennatỉtỉỉ: a

randomked. investỉgator-blinda dỉnỉcal trỉaỉ. Anh Damatoi 2006; 142: 
1066-7.

3. Cunha PR. Plmecrolimus cream 1% is eữectíve in seborrhoeic dennatítis 
rehaaory to treatment wỉth topỉcal cortícosteroỉds. Atía Dam Venatoi 
2006; 86: 69-70.

Adverse Effects and Precautions
As for topical tacrolimus (p. 1971.1).

The most ỉrequent adveise eííects of topical pimecr )li- 
mus are a buming sensation, irritatíon, pruritus, erythena, 
and {olliculitỉs at the application site. Uncommon efft cts 
indude skin papilloma and various baaerial and viral s dn 
mlecdons. Rarely anaphylactic reactions, sometimes scvt re. 
have been reported.

Cases of lymphadenopathy have been reported in 
patients using pimecrolimus ơeam. Treatment w th 
pimecrolimus should be stopped ứi patients who deve op 
lymphadenopathy in the absence of a dear aetíology OI in 
the presence of acute iníectious mononudeosis. Patie Its 
should be monitored to ensure that the condition resolv s.

Cardnogenidty. Cardnogenidty studíes in animals a ìd 
reports of malignancies in patients treated with topical c il- 
dneurin inhibitors prompted the PDA to issue an al :rt 
about the possibie risk and to make recommendatic ns 
about the appropriate use of topical pimecrolímus a ìd 
tacrolimus (see under Tacrolimus, p. 1971.2).

Porphyria. The Drug Database for Acute Porphyria, coin- 
piled by the Nonvegian Porphyria Centre (NAPOS) a;id 
the Porphyria Cenưe Sweden, dassiíies pimecrolimus as 
probably not porphyrinogenic; it may be used as a drug of 
first choice and no precautions are needed.1

I. The Drug Daiabase íor Acute Porpbyria. AvaiUbie at: hitp://www. 
dnigs-porphyria.org (accessed 24/10/11)

Interacỉions
Alcohol intolerance, described as ílushing. rash, bumir Ị, 
itching, or swelling, has occurred rarely alter t) e 
consumption of alcohol by patients using topic li 
pimeCTolimus.

Pharmacokinetics
There is minỉmal systemic absorption and no accumulatic n 
from topical use oí pimecrolimus. Studies in animaìí and n 
vitro have ỉound no evidence oỉ metabolism in the skin.

Pimecrolimus is absorbed bom the gasnointestinal tra t 
after oral doses, and is about 74 to 87% bound to plasrr 3 
proteins. It is metabolised in the liver by the cytodưorr z 
P450 isoenzyme CYP3A subíamily. About 78% of a sing: 
dose is eliminated in the íaeces as metabolites and less tha 1 
1% as unchanged pimecrolimus. Only about 2.5% of a dos: 
is eliminated Ú1 the urìne, as metabolites.
Reíerences.

1. Van Leeni EJM. tí a i Low systemic exposure aheT repeated lopic I 
applicanon oí pimecrolimus (EUdel SD 1 ASM 981) in patíents wit ỉ 
atopỉc dermatítis. Damatoiogy 2002; 204: 63-8.

2. Scott G, tí ai. Phannacokinetỉo of pimeưolíinus. a novel nonstero ỉ 
antí-innammaiồry đrug. aỉteĩ singỉe and muỉtỉpỉe oral adninỉstntíOỉ. 
Clitt Pharmacokinet 2003; 42; 1305-14.

3. ZolUnger M. tía ỉ. Pimecrolinius: absoĩption. disuibuúon, meubolisn . 
and excretion ỉn healthy voỉunteen aỉter a sỉngỉe oraỉ dose an I 
supplememary ứivestígations in vitro. Drug Metab Dispos 2006; 34:765 • 
74.

Preparatíons
Proprietarỵ PreparotíoTO (details are given in Volume B)

Single-ingredient PreparoHons. Arg.. Elidel; AustraL: Elidel; Am  • 
trỉa-. Elỉdél: Bdg.-. Ebdel; Br«z.-. llidel; CtmiứL'. Elidel; Chũr. Eli • 
del; Chừta: Elidel (SỸ ii); Cz.: Elidel; Dertm.: Elidel; FitL: Eli 
del: Ger.: Elidd; Gr.: Aregen; Elideb Bong Kong: Elidel; Hung. 
Elidel; Indùr Elideb Pacroma; Indon.: Elidd; Israel: Elidd 
ItaL: Elidel; Malaysũr. Elidel; M a: Elidel; Neth.: ElideL' Norw. 
Elidel; NZ: Elidel; phữipp.: Elidd; PoL: Elideb Port: Areges 
Elidel' Rus.: Elidel ị3muicjỉ); S.Afr.: Elideb singapore: Eliddt 
Spaùi: Elidd; Rizan; Sweđ.: Elidel; Switz.: Elidel; Thai.: Elidd 
Turk.: Elidel; ƯK. EUdeL' Ukr.: Elidel (3mflen); USA: Elídel 
Venez.: Elidd.

Piroctone o l a m i n e  ỊUSAN, riNNMi 
Piroctona olamina; Pircxtoni Olaminum; (lnpoKTOH OnaMMH. 
1 -Hydroxy-4-methyl-6-(2,4,4-trimethylpentyl)-2(l H)-pyri* 
done ọompound with 2-aminoethanol (1:1). 
CmHb N02,C2H7N0=298.4
CAS —  50650-76-5 (piroáone); 68890-66-4 (piroơone 
olamine).
UNII —  A4V5C6R9P8.

Prọ/Ị7e
Piroctone olamine has been used in shampoos for the 
treatment of dandruỉt.

All cross-reíerences reíer to entries in Volume A
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Preparations
proprietary Preporatiore (details are gí ven in Volume B)

Snql« ingredint Preponrtions. Arg.: Plusgelỷ; Bros.: Soapex; 
Fr.: charlieu AnúpeUiculaứet; Evolith DSt: Topicrem Traite- 
ment PVf; ItaL: olamin Pf; Mac.: Betapirox; Veneỉ.: Betapirox.

Muhi-ingredient Preparations. Arg.: Micocert Micodual; Pitìriax; 
Braz.: Ortosol P; Pilyval; Saliker; Chữa. Anastim; Eucerin 
Shampoo Anticaspat; Eucerin sbampoo para el Tratamiento de 
la Caspa; Foltene Research Antìcaspat; Kerium Antìcaspa - 
Caspa Grasa; Kerium Anticaspa -Caspa Seca; Kerium Anticaspa 
Intensivo; Micodual; NeoStrata; Node DSh Pityval; Shampoo 
Antícaspat; Fr.: Ionax P+; Keiual DS; Kerium Imensivet; Ker- 
tyol Shampooingt; Node DS+; Node DS; Node Pf; Novophane 
DS; Novophane k; Phytheol Forcet; Phytosquamet; Pitỹvalt; 
PSO+; Seborheanet: Indùr. Climdan; Irt: ESadar Ai Israel: 
Atopidair; xdair; ItaL: Biophase Shampoo; Biodiymus DS; 
Biothymus DS; Genísol; Nonak; Prurex; Sideck Shampoo And- 
forfora; Tricoderm F; PorL: Alpha Septol; Biodin Sebo Caret: 
Singapore. Atopidain Pedimed Poot Care Cream; Turk.: 
Numis; UK: Atopidair; USA: Atopidair; Veneỉ.: Anastím; Ker- 
tyol; Node DS; Sensibio DS.

Podophyllum
American' Mandrake; May Apple Rdoc PodóÁIo; Pcxiọẳum; 
Podoph.; Pọdóphyllụm RhỊzome; Rizoma de pođộRlo; 
nofloệíưiri u4MfoBĨ4AHbiií (Podophyllurr) peltatum).
ATC fỉerb —  HA06Afi50ư(Podòphỵllum peltatum,- rf)izome). 
UNII — SY42EỴ8SM7 (Podophylium peltatum;; 2S7Ỉ3A4VP3 
(Podophylium "peltatum-root);

Pharmacopoeias. In us.
USP 36: (Podophyllum). The dried rhizomes and roots of 
Podophyllum peltatum (Berberidaceae). It yields not less than 
5% of resin. It has a slight odour.

Indian Podophyilum
Ind. Podoph; Indtan Podophỷllum Rhizome; Podóíìloindio: 
noAOỘmui rmanàMCMũ(PọỢophỵllụm.ernodi), 

Description. The diied Eruits or rhizomes and roots of 
Podophylhtm hexandrum (P. tmodi) (Berberidaceae).

Podophyilum Resin
Podoíìlino; Podoph. Resin; PođophylH- Resina: Podòpliylliri; 
Resiná de podóRlo; nòflo<t>Míi/MH. ■ :
CAS —  8050-60-0. ..
ÁTC Herb —  HD06BB5001 (Podophyllum peltatum: ■ resin); 
HA06A8501T (Podophyllum ‘pẹltatum.- resin).
UNịt —  16902YVY2B.

Pharmacopoeias. In Itĩt. and us (both íram podophyllum 
only). In Br. from Indian podophyllum.
BP 2014: (Podophyllum Resin). The resin obtained írom the 
rhizomes and roots ol Podopkyìlum ktxandnm (P. emodi). It 
contains not less than 50% of total aryltetralin lignans, 
calculated as podophyllotoxin.
An amotphous povvđer, varying in colour bom light brown 
to greenish-yellow or brownish~grey masses, with a 
characteristic odoun caustic. On exposure to light or to 
temperatures above 25 degrees it becomes darker in colour. 
Partly soluble in hot vvater but predpitated again on cooling; 
partly soluble in chloroíorm, in ether, and in dilute 
ammonia solution. Protect írom light.
USP 36: (Podophyllutn Resin). The povvdered mixture of 
resins extracted from podophyllum (the rhiíomes and roots 
of Podophyllum ptltatum) by percolation with alcohol and 
subsequent precipitation with acidiHed water. It contaíns 
not less than 40% and not more than 50% of hexane- 
insoluble matter.
An amorphous caustic povvder, varying in colour ừom Iight 
brown to greenish-yellovv. On exposure to light or to 
temperatures above 25 degrees it becomes darker in colour. 
Soluble in alcohol with a slight opalescence; partially 
soluble in chlorolorm and in ether. A solutìon in alcohol is 
add to litmus. Store in airtight containers. Protect írom 
light.

Podophyllotoxin IBANI
Fõđofìfotoxina; Pí^oÀlox’ {USÀNÍ?'■ Po3ốfyÌfotoksỉiniỉ- podo- 
tyHotọxíri; Podophylldtoximim; nofloộwuioróKỌiH.: -
C5/Í5^aR,9R)-SÌá;ồ,8^.9-H«ahydro-^hýdrộặ-5;(Ẩ4^-: 
trímétlnox5fchènyl)furoPM/-6,7]rTaphthot23-</Hrj-dtoxol-6-; 
one
£ ^ 2 2 0 ^4 1 4 4  ’ * ”, V v i
'CAS-513-28-5. ”  r V
ATC — D06BB04 L’ ’ '
rATC Vet — QD06B804 ' ' ;
UNII — L36H50F353: - . "  Ẵ~

Uses and Administration
Podophyllum resin and podophyllọtoxin have an antì- 
mitotìc action and are used mainỉy as topical treatments for 
ànogenital warts (condylomata acuminata). Podophyllum 
resin and podophyllotoxin may be used on extemal genital 
and perianal warts; podophyllum resin may also be used on 
urethral meatus warts. However, neither of these 
compounds should be used to treat vvarts on mucous 
membranes, induding vaginal cervical, intra-urethral, 
intra-anai and rectal warts.

Podophylỉum resin is usually íormulated in compound 
benzoin tincture in strengths oỉ 15% Indian podophyllum 
resin or 10 to 25% American podophyllum resin. Lower 
concentrations of American podophyllum resin in alcoholic 
Solutions have been used. The solution is left on the vvarts 
ỉor 1 to 4 hours, and then washed off. Only a small area or 
number 01 vvarts should be treated at any one tìme and care 
must be taken to avoid application to healthy tissue. This 
procedure is carried out once a week for up to 3 to 6 vveeks. 
Preparations containing podophyllotoxin 0.5% in alcohol or 
alcoholìc gel or podophyllotoxin 0.15% cream are used 
similariy. They are applied tvvice daily for 3 days but not 
vvashed ofL Treatment may be repeated at vveekly intervaỉs 
for up to a total of 4 or 5 vveeks of treatment. Podophyỉỉum 
resin is also used vvith other keratolytics for the removal of 
plantar warts.

Although podophyllum resin and podophyllotoxin 
preparations are generally not used in children, see beỉow.

When taken orally podophyllum resin is highly irritant 
to the intestinal mucosa and produces violent peristalsis 
resuỉting in a drastic purging action. It has been supeiseded 
by less toxic laxatìves.
Homoeopathy

Podophyllum has been used in homoeopathic medỉdnes 
under the íollovving names: Podoph pelf Podophyllum 
peltatum.

Podophyỉỉum resin has been used in homoeopathlc 
medidnes under the folỉowing names: Podophyllinum.

Admúùsiration in children. The use of podophyllum resin 
and podophyllotoxin preparatỉons in children is generally 
avoided because o( the potential for severe local irritation 
and systemic toxidty. Nonetheless. some podophyllum 
resin-containing preparations are licensed in children for 
the ưeatment of plantar vvarts. Also, podophyllotoxin has 
been used for the ưeatment of symptomatíc, persistent 
anogenital warts in children.1 The BNFC suggests that, 
although not licensed for use in children, podophyllotoxin 
preparations may be used in regimens similar to those 
used in adults (see above) in children 2 years of age and 
older who are able to cooperate with tteatment.

1. Belỉew $G, tt ai. Chỉỉdhood warts an update. Cutù 2004; 73; Ỉ79~S4.

Anogenital worb. Podophylỉum preparations are one oỉ 
the treatment choices for anogenital vvarts caused by 
human papillomavirus infection (condylomata acuminata) 
(p. 1689.3). Podophyllum resin preparatìons have tradi- 
rionally been applied by a healthcare provỉder because of 
the potential local and systemic toxidty associated with 
inappropriate or excessive use.1 Hovvever, podophyllotoxin 
may be more eííective2-3 and less toxic2 than podophyllum 
resin, and is suitable fọr self-treatment by the patienL1-4

1. CDC Sexually transmined diseases treatment guidellnes, 2010. MMWR 
2010; 39 (RR-12): 1-110. Correction. ibid. 2011; 60: 18. (doseỉ Aỉso 
available ac http://www.cdc.gov/STD/ưeatmcnư2QlO/STD*Treacmem- 
2010-RR5912.pdf (accessed 02/02/11)

2. von Krogh G, LoQgsuA E. Podophyllỉn otfice therapy against condyỉoma 
shouid be abandoned. Sex Transm ĩnfeữ 2001; 77: 409-12.

3. Lacey CJN. et al. Randomised controUed tríal and econotnic evaỉuatíon oí 
podophyỉlotoxỉn soiutíon. podophyllotoxín cream, and podophyiỉỉn in 
the trêaunent oí genỉtal warts. ior Transm Itựèữ 2003; 79: 270-5.

4. von Krogh G. đ  ai. European Course on HPV Associated Pachoỉogy 
(ECHPV). European guideiine íor the management oỉ anogenital wans. 
Int J STD AỈDS 2001; 12 (suppi 3): 40-7. Also avaiỉabỉe ac http://www. 
iusti.org/sti-inionnation/pdf/guiddines.pdf (acccssed 27/09/07)

Adverse E/fecfc
Podophyllum is very irritant espedaUy to the eyes and 
mucous membranes. It can also cause severe systemic 
toxicity aíter ingestỉon or topical applỉcation, vvhich is 
usually reversible but has been ỉatal. Symptoms of toxidty 
indude nausea, vomiting, abdominaỉ pain, and dỉanhoea; 
there may be thrombocytopenia, leucopenia, renal ỉailure, 
and hepatotoxidty. Central eHects are delayed in onset and 
prolonged in duratíon and indude acute psychotic 
reactions. hallucinations, coníusion, diz7iness, stupor, 
ataxia, hypotonia, seizures, and coma. EEG changes may 
persist for several days. Perìpheral and autonomỉc 
neuropathies develop later and may resuỉt in paraesthesias, 
reducẽd reĐexes, musde vveakness, tachycardia, apnoea, 
orthostatic hypotension. paralytic ileus, and urinary 
retention. Neuropathy may persist for several months.

Poisoning. Reports and revievvs of podophyllum toxi- 
dty.1-7 A few ot the cases followed consumption oí herbal

preparations containing podophyllum or the related plant 
bajiaolian (Dysosma pleúmthum). Death has occurred after 
ingestion of 10 g of podophyllum.

1. Casáđy DE €t ÕL Podophyũum toxidty: a report of a  ỉatal case and a 
review oỉ the lỉteiature. J  Toxicol CBn Toxùoi 1982; 19: 35—44.

2. Dobb GJ. Edls RH. Coma and oeuropathy aíter ỉngestíon ot herbaỉ 
laxative containing podophyQỉn. Med J  Auxt 1984; 140:495-6.

3. Holdĩight DE Jahangiri M. Arridental polsonlng with podophỴllin. Hum 
Exp TÒxkoỉ 1990; 9: 55-6.

4. Tomaak RI* Hake DEL Near ĩ i a l  systemỉc toxidty from locaỉ ỉnjectỉon 
of podophyiỉỉn íor pedal verrucae trèatment JFoơtSurg 1992; 31:36-42.

5. Kao W-F. et ai. Podophyỉỉotoxỉn lnundcadon: toxỉc efiea of bajiaoỉỉan in 
herba! therapeutícs. Hum Bxp Toxkữl 1992; 11:480-7.

6. TYK. Critchley JAJH. ủsage and adveise eữects of Chỉnese herbaỉ 
medỉdnes. Hum Exp Taxừoi 1996; 15: 5-12.

7. Chu CCetíaL Sensory neuropatby due to baỉiaoỉỉan (podophylỉotoxỉn) 
ỉntoxỉcation. Sur Natm ỉ 2000; 44:121-3.

Precautìons
The risk of systemic toxiáty after topical appỉication of 
podophyllum is increased by the treatment oỉ large areas 
with excesãve amounts for prolonged periods, by the 
treatment oi hiable, bleeding, or recently biopãed warts, 
and by inadvertent applỉcatíon to normal slrin or mucous 
membranes.

Podophyllum should not be used duríng pregnancy or 
breast ỉeedỉng. There are few reports oỉ use during 
pregnancy and a teratogenic risk cannot be ruled out. 
Adverse systemỉc efíects in the mother would also be 
undesirable dunng pregnancy, and there are other 
non-drug aeatments available ỉor the ữeatment pỉ 
anogenital vvarts. It is unknovvn vvhether podophyllum is 
distributed into breast milk.

Handling. Podophyũum resin is strongly irritant to the 
skin, eyes, and mucous membranes and requires carehil 
handling.

Porphyria. The Dmg Database ỉor Acute Porphyria, com- 
pded by the Norvvegian Porphyria c en tre (NAPOS) and 
the Poiphyria Centre Sweden, dassihes podophyllotoxin 
as not porphyrinogenic it may be used as a drug of &rst 
choice and no precautíons are needed.1

1. The Drug Database ỉor Acute Potphyrỉa. Available ac http://www. 
drugs-porphyria.ỡrg (accessed 24ỉ 10/11)

Preparatíons
Proprietary Preparahons (details are given in Volume B)

Single ingredienl Preparotioos. Arg.: Podoxin; AustraL:
Condyline; Wartec Austria: Condylox; Beíg.: Wartec Braz.: 
Wartec CanadL: Condyline; Podoũlm; Wartec china: Condy- 
lox PodoElm ( ^ jW); Wartec You Tuo xin
(XSUSt); Cz.: Wartec Dam.: Condyllne: Wartec; Pin.: 
Condyline; Wartec Pr.: Condyline; Ger.: Condylox; Wartec 
Gr.: Podohlox; Wartec Hong Kong: PodotUm; Wartec Hung.: 
Condyline: Wartec India: Condyline; IrL: Condylỉne;
Warticon; Israel: Conđylox; ữaL: Condyline; Wartec: Mac.: 
PodoGlia; Vipodo; Wartéc Neth.: Condyilne; Wartec Nom/.: 
Condyline; Wartec NZ: Condyline; Wartec PoL: Conđyline; 
Wartec PorL: Condylinet; Rus.: Condylíne (KomnJDCH); Wartec 
(Baprer); S.Afr.: Wartec Singapore. Podoũlm; Wartec Spaùt: 
Wartec Swed.: Condyline; Wartec Switz.: Condyline; Warix; 
Turk.: PodoSlm; UK: Condyline; Warticon; ùkr.: Wartec 
(Baprer); USA: Condylox; Pod-Ben-25; Podocon; PodoAn.

Muhi-úigradieirt Preporatioẩìs. AustraL: PosalSlint; Canad.: 
Canthacur-PS; Cantharone Plus Ger:: Unguentum lymphati- 
cumt: Hong Kong: F-Podofimf; /ri: Posalălin; Neth.: ỏiaữheel 
S; NZ: Posalũliru PorL: Doce Alivio; s^ fr.: Posalũlint; Spain: 
Alotedina; Turk.: Canthacur-PS; UK: Posalũllnt; Vtnex.: Linfo- 
derm.

Homoeopathic Prepqralions. AustraL: IBS Eze; Stomach Calm; 
Austria: Daram: Zahnkugelchen; CanatL: Carduus Plext; Diar- 
rex; Indígestiont; Vegetal Tonic Pr.: Aloe Compose; Basilicum 
Complexe No 96; Bilinum Complexe No 113; BiIIerol; Diaralia; 
Hepatopant: L 114; Riúnus Compose; Tonique Vegetab Ger.: 
Cetaspasmon Nf; Chola-Plantin Nt: Rus.: Berberís-Plus
(Eep6epHC-IIjnoc); Switz.: Diarrheel S; Ukr.: choledius
(Xooerâyc).
Phui iuocopoeiol Preparalions
BP 2014: Compound Podophyilin Paint;
USP 36: Podophyllum Resin Topical Solution.

PoỊyphloroglucinoi Phosphate
■poìịÀoi^tuéroằ/i^arođe;rPolypIìloiĩóglucínrPhosphàte; 
Ttofliì$nõpoófiou*iHa dtocộãTr’^ '  .
: PolyỌ^ZOTeỊ55-tnbtTnẽhb(ằÌli^lrògến. phosphatẽ)]. ' ';

q ịs Ệ % ứ ọ 2 -7 7 -& ý Y £ ^ ỳ ~  ■

Proíile
Polyphlorogludnol phosphate has an inhibitory eííect on 
hyaluronidase and has been applied topically in the 
treatment oí wounds and prurỉtỉc skin disorders.

The Symbol t  denotes a preparation no longer actively marketed

http://www.cdc.gov/STD/%c6%b0eatmcn%c6%b02QlO/STD*Treacmem-2010-RR5912.pdf
http://www.cdc.gov/STD/%c6%b0eatmcn%c6%b02QlO/STD*Treacmem-2010-RR5912.pdf
http://www
http://www
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Preparatìons
Propríslary PpsporalKns (details are given in Volume B) 
Singíe-ingredient Preporcrtiort*. Austria. Dealyd.

Polyurethane Foam IUSANI
nonMypẹrãHÒ&aạ nerìa; neHononnyperaH.
CAS —  9009-S4-S., -  ̂ ,

Pro/j'/e
Polyurethane foam is a urethane polymcr ứiai is used in 
wound dressings.

Preparotions
Proprietary Preporotions (details are given in Volume B)
Singie-ingredient Preporotions. AustráL: Allevyn; Opsìte; Belg.: 
Allevyn; Asldna Transorbentt; Biatain; Combidertn; Duoderm 
E; Mepilex; Permaíoam; Tegaderm Foam: Tielle; Canad.: 
Tegaderm Foam; Chile: Epi Foam; Fr.: Allevyn; Clip Blessurest; 
Clip Dermt; clip Stript; Opsite; Optiskint; Permaíoam; Supra- 
sorb; Hellet; Ger.: Allevyn; Biatain Ag; Biatain-Ibu; Biatain; 
DracoFoam: Opsỉte; IrL: Allevyn; ItaL: Allevyn; Bioclusive; 
Cutinova Hydro; Opsite Flexigrid; Suprasorb F, M, P: S.Afr.: 
Opsite; UK: Allevyn; Cutìnova; Lyoloam; Opsite.
Muhi-ingredient Preporotions. Ital.: Biopatcb; Silverdres.

Prexatide Copper Acetate IUSAN, 4NN)
Acetato de prezatida cúprica; Acetato de prezatida de cobre; 
PC-102Q (prezatide copperì Prezatida cúprica, acetato de; 
Prézãtide Cuprìque, Acétate de; Prezatidi Cuprici Acetas;: 
npe3aTMĂa MeflM AqeraT.
Hydrogem [/Vỉ-{/V-glyeyl-L-histidyl)-L-ty5inato][A/2-(N-glycyl-L- 
histidylH-lysinatoG-)]ajprate(1-) diacetate. 
CaH^CuNý^aGCiHaO^eGA 
G4S — 130120-57-9.
um  — A3LEI4P1NB. ■

ProẾVe
Prezatìde copper acetate is a copper-containing tripeptìde 
ttaat ũ  used topically as a vvound-healing agent.

Preparations
Propóetory Preporations (details are given in Volume B)
Single ngndsnt PreparaHons. Mex.: Iamint; USA: Iamin 
Hydiating GeL

Pyrithione Zinc (BAN, USAN, riNNì
Ợnlco Piritìon; Piritiòna dncìca; Piritiona de á n q  Pyrithione
iindque; pyríthtònum Zincieum; Zinc 2-Pyridinéthiol T-
Oxide; Zinc Pyrìdĩnethíone; ílnpnTMOH [|hhk.
Bistl-hydroiiypyndinẽGOtìHhioriatotonc.
Cì0H ỷ íỉ> ^ ý= 3 ,\7 3 \
CẴS — 13*63-41-7..
AĨC — DĨ1AXĨ2. .
ATC Vet —'QD11AX12. 
yrn — fí953Q2RHZ5 „

P rọ tìlẹ
pyrithione zinc has bacteriostatic and hingistatic propertìes. 
It is used ámilarỉy to selenium sulSde (p. 1720.1) in usual 
concentradons oỉ 1 to 2% in the control oí seborrhoeic 
dennatitís and dandruã (p. 1689.1). It is an ingredient of 
some proprietary shampoos. It has aỉso been used in the 
treatment oỉ pityriasis versicolor.

Pyrithione mãgnesimn has also been used.

EHeds on Ihe nervoos System. Peripheral neuritis with 
paraesthesia and musde weakness in a patient was asso- 
dated with the prolonged use of a shampoo containing 
pyrithione zinc 2%.' th e  muscle tveakness had disap- 
peared 3 months aỉter stopping the shampoo and 2 years 
later the paraesthesia had improved by about 75%.

Studles in artimaỉs had íound slgns of neurotoxidty aher 
oral doses of pyrithione zinc but whereas absorption after 
topical application was íound to be 13% íor pyrithione 
sodỉum it was less than 1 % for pyrithione ãnc.J
1. Beck JB. Zinc pyrithlone and periphenl neuiitls. Lanca 197S; 1:444.
2. Parekh cx 22nc pyrithione and peiipheial neuritis. Lernxt 1978. i: 940.

Preparations
Propriatary Prsporaiions (details are given in Volume B)
SãngẳB ingrttenl PraparaHons. Arg.: Aeroseb; Amenite Cap; 
Antíminth; Dermazúic Haũplus; Min Huil; Molnia; Skin-Cap; 
AustraL: Dan-Gardỷ; DandniA Conưol Pert 2 in 1; Austrúr.

Desquaman; Braz.: ZN Shampoo; Canad.: Actìve Conơolt; 
Actrol+; American Crew Classic Axe Armour Axe Freezef; 
Biolage Scalpthtrapie; Brylcreem Anti-Dandru&h chilỉ Blast+; 
Dan-Gard; Dandruỉt Conditionen Dandmữ Shampoo; Dan- 
dnứb Denorex Everyday; Dermazinc Essaimt; Fmctis And- 
Dandrult Head & Shoulders; Heibal Essences No Flakìn Way 
Antidandruữh Heibal shampoo and Scalp Treaunexnt; Intensẽ 
Clear; KMS; ỉiỉe Dandrutt Normal Dandruíl Treatmentt; Out 
oí Alricat; Pantene Antì-Dandruíft; Pm  Pius; Power Cleart; 
Puretet; Retaliate: Rodan & Kelds Proactiv AntidandniSt: Sari- 
nique Dandruữ Control; Scalp Relieỉ; Selsun Blue Antí-Dan- 
druít Sbampoo Control; shampooíng Anti-Pelliculaứe; Spray- 
rinc T/Gel Daily Control; Vive Menf; Zinc Zap; ZNPh Chile: 
Biolane; DHS Zinc Skin Cap; ZNPf; China: Skin-Cap (ỉa^-íl); 
Fr.: Skin Cap; ZNPf; Gr.: Daohalr-S; Desquaman; Hung.: Free- 
derm pH Balance Shampoo; Freederm Zinc shampoo; Inden.: 
Blue Cap; Blue Cap; Blue Cap; Israel: Desquaman; ỉtal: Rives- 
cal ZPT; SDE Zinc ZNV; Mex.: Pirimed; ZNP: Port.: ZP Dermil; 
Ruí: Cinocap (IỈHHOican); Preedenn Zinc (<t>pHflepM IỊhhk); Skin- 
Cap (CaHH-Kan); Spain: Zincationt; Turk.: Zetion; Zìntion; 
Ukr.: Psoricap (IlcopHKan); USA: DermaZỉnc; DHS Zìnc Head & 
Shoulders; Noble Formula; Skin Cure; Zincon; ZNP; Venez.: 
Albepin Blue Caps; Pirimed.
Muhi-ingredienl PreparaHons. Arg.: Aeroseb; Zinc-S Plus; Aus- 
traL: Fongitar|-; Braz.: Pisohex II; Canad.: Herbal Mulii-Tar 

ị Plus; Mild Multi-Tar Plus; Multi-Tar Plust; Regular Multí-Tar 
I Plus; X-Seb Plus; Z-Plus; Chile. Node DSf; Cz.: Polytar AF: Fr.: 

Kelual DS; Node DS+; Node DS; Node p+; Novophane DS; 
Novophane K; Hững Kong: Pongitan Multi-Tar+; Hung.: 
Polytar AFf; Squa-med; India: Apodruíỉ; Clinhair; Dandcar; 
Dancure; Emvate; Everzple; Flakefree; Pungidde; Hyphoral; 
Kekona; Ketosis; Ketz; Kois KTC; Nazcarc; Nazz; Nuỉorce 
Shampoo; Ocona-Z; Scalpe; Ital.: Biothymus DS; Keto Z; Keto- 
mousse; Kevis; Malaysia: Ketoplus; Phữipp.: Fongitar; Scalpex; 
PoL: Polytar AF; Port: Alpha Septol; Fongitar; Rus.: Kíto Plus 
(Kero rLnoc); S.Afr.: Fongitar; singapore. Fongitan Spain: Zin- 
cation Plus; Switz.: Sebo-Soufrolf; Squa-med; Thai.: Fongitart; 
Turk.: Pirdolin; Seboreks; Sedolint; UK: Polytar AFf; ukr.: 
Keto Plus (Kero ĩlmoc); USA: Denorex Dual Force; X-Seb PIus; 
Xolegel Duo; Veneỉ.: Node DS; Pelset Plus.

Pyrogallol
lG3-Bencenoứiol; Pirọgálico, áddo; Pirogalol; Pyrogallic 
Acid; Pyrogallolum; rinporanno/1.
Benzene-l,23-triol.
0^03=126.1 
CĂS — 87-66-1.
UNH — 01Y4A2QXY0.

Pharmacopoeias. In Fr. and Pol.

Pro/ii/e
Pyrogallol was tormerly used topically in the treatment of 
psoriasis and parasitic skin diseases, but applicaòon over 
large areas or denuded surỉaces is dangerous and may 
produce systemic eỉíects similar to phenol poisoning (see 
p. 1764.2); methaemoglobinaeraia, haemolysis, and kidney 
damage may aỉso occur.

Pyrogallol stains the skin and hair biack.

Preparations
Prepneiory Preparolions (detailỉ are gi ven in Volume B)
Sngla ingradicnt Preparotiom. USA: Pyrogallic.

Pyroxylin (riNNỊ
Algodão-Polvora; Algodón pólvora; Cellulose Nỉtrate; 
Celutosa decaniơica; Colloxylinum; Fulmicoton; Gossypium 
Collodiửm; Koll<xiÌumwo!le; Nitrato de cetulosa; Piroxilina; 
Pyroxyline; Pyroxyliríum; Soluble Guncotton; rinp0 KCM/iMH. 
CAS — 9004-700.
UNII — KYR8BR2X60.

Pharmacopoeias. In Br.. Jpn, Pol, and us.
BP 2014: (Pyroxylin). A nitrated cellulose obtained by the 
action of a mixture oí nitric and sulỉuric adds on vvood pulp 
or cotton linters that have been heed hom fatty matter. It 
must be damped with not less than 25% oỉ isopropyl alcohol 
or of industrial methylated spứit. White or almost white 
cuboid granules or Sbrous materỉal resembling absorbent 
cotton but harsher to the touch and more povvdery. It is 
highly Oammable. Soluble in acetone and in gladal acetic 
add. Store in tvell-dosed containers. loosely packed, 
proteded hom light. and at a temperature not exceeding 15 
degrees. remote hom Sre. The Container should be suitably 
designed to disrupt should the internal pressure reach or 
exceed 1400 kPa. The amount of damping fluid must not be 
allowed to íall belovv 25% w/w; should thừ happen. the 
material should be either revvetted or used immediately for 
the preparation of Collodion.
USP 36: (Pyroxylin). Pyroxylin is obtained by the action of a 
mixture oỉ nitric and sulíuric atíds on conon and consists 
chieUy of cellulose tetranitrate (C^HitNíOu),,. It occurs as a

light yellovv, matted mass oỉ Slaments resembling ra IV 
cotton but harsher to the touch. It is highly ũammable. 
Store loosely packed, proteaed hom light. When kept in 
well-dosed containers and exposed to light, it decomposes 
with the evolution oỉ nitrous vapours, leaving a 
carbonaceous residue.

P rofíle

Pyroxylin is used in the preparation oí collodions which a re 
applied to the skin íor the protection oỉ small cuts and 
abrasions. Collodions are also used as vehides for the 
application of drugs when prolonged local action is 
requlred.

HandGng. Dry pyroxylin is explosive and sensitive to igni- 
tion by impact or íriction and should be handled carehilly.

Preparations
Proprietary Preparations (details are given in Volume B)

Muhi-ingredient Preparcrtions. Arg.: Callicida; Neth.: Duoblr ; 
UK: Dispello; Veneỉ.: Kayivis.

Ị Phormocopoeial Preparations
I BP 2014: Collodion; Flexible Collodion;

USP 36: Collodion; Flexible Collodion.

Resorcinol
m-Dihidroxibenceno; m-Dihydroxybenzẹne; Dioxybenzo- 
lum; Resorcin; Resorcina; Résorcinol; Resorcinolum; Resorsl- 
noli; Rezorcin; Rezorcinolis; Rezorcynol; Pe30pqMH0a 
Benzene-13-diol.
QHíO^IIO.I 
CĂS —  108-46-3.
ATC —  D10AX02; S01AX06.
ATC Vet — QD10AX02; QS01AX06. 
um  — YUL4L094HK.

Pharmacopoeias. In Chín., Eur. (see p. vii), and us.
Ph. Eur. 8: (Resordnol). Colourless or slightly pinkish-gre) 
crystals or crystalline povvder. M.p. 109 degrees to 111 
degrees. It becomes red on exposure to air and light. Veq 
soluble in water and in alcohol. Protect hom Iight.
USP 36: (Resordnol). white or practically white, needle 
shaped crystals or povvder with a faint characteristic odour 
M.p. 109 degrees to 111 degrees. It acquứes a pìnk tint or 
exposure to air and light. Soluble 1 in 1 oỉ vvater and o: 
alcohol; slightly soluble ÚI chloroỉorm; heely ỉoluble ir 
ether and in glycerol. A 5% solution in water is neutral 01 
add to Iitmus. Protea hom light.

Incompatíbility. Resorãnol 15 incompatible with ỉerric 
salts.

Resorcinol Monoacetate N-
Acetato de resorcina; Resorcin Acetate; Resorcinol, 
monòacetato de; Pe30ptiMH0Jia MoHoaLieTaT. 
3-Acetoxyphenol.
QHgC>3= 152.1 
ÓÃS — 102-29-4.
ATC — D10AX02; S01AX06.
ATC Vet —  QDỈ0AX02; QS01AX0& 
u m  —  YL6037RD1S.

Pharmacopoeias. In us.
USP 36: (Resordnol Monoacetate). A pale yellovv or amber, 
viscous liquid with a íaint characteristic odour. Sparingly 
soluble Ũ1 vvaten soluble ỉn alcohol and in most organic 
solvents. A saturated soluóon in water is add to litmus. 
Store in airtight containers. Protea hom light.

U ses a n d  A d m in istra tio n
Resordnol has keratolytic properties and has been used, 
usually with sulỉur, in topical preparations íor the ơeatment 
oi acne (p. 1682.2) and seboưhoeic skin conditions 
(p. 1689.1), although other ơeatments are generaDy 
preíerred.

Resordnol has also been used in preparations for the 
treatment of anorectal disorders ohen complexed with 
bismuth compounds (see Haemoưhoids, p. 1808.1).

Resordnol monoacetate has been used similarly but may 
provide a mỉlder action with a longer duratìon.

Deniislry. Resordnol povvder added ỉncrementally to a few 
drops of íormaldehyde 40% solution to saturation and 
polymerised using 1 or 2 drops of sodium hydroxide 10% 
solution produces a hard red material, knovvn as "Russian 
Red*. This resin has been used in dentistry in eastem Eur- 

i ope, Russia, and China. Zinc oxide or barium sulíate is

All CToss-reíerences reíer to entries in Volume A
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often ađded to the mixture beíore poỉymerisation to make 
it radio-opaque.1

1. Schtvandt NW. Gound TG. Reioninol-tonnaldehyde rtsln Kussún 
Red' endodontìc therapy. J Erừbd 2003; Wt 435-7.

Adverse Effeds, Treatment, and Precautions
Resordnol is a mild ữritant and may result in skin 
sensitisation. It should not be applied to large areas of the 
body, for prolonged periods, or in high concemratiõns, 
espedaUy in children. as it is absorbed through intact skin as 
well as broken skin and may interíere with thyroid hinction 
or produce methaemoglobinaemia. Resordnol may produce 
hyperpigmentation in patients with dark skỉns and may 
darken light-coloured haứ. Systemic toxic e£fects of 
resordnol are similar to those oí phenol and are ữeated 
accordingỉy (see p. 1764.3) but convulsions may occur more 
ừequentíy!

Abnormal coloration. Resorcinol could cause green diseo- 
loratìon of the urine.1

1. Karlstrand J. The pharmadst and thc ostonute. J Am Pharm Assoc 1977; 
NS17: 735-«.

Preparations
Proprietary Preparations (details are given in Volume B)
Singte-ingredient Preparaiiom. chile-. Dennobarrina; USA: Caí- 
tel. ... ị.Z - Ị ; : .
Muhi-ingrodient Preparations. Arg.: Acnoxin; Astriluge; Bữena; 
Calỉidda; Control Acne; Cutidennin Bebe Polvot; Dermacne; 
Dermo Vagisil Crema; Ecnagel E; Ecnagel' Farmigras; Merben- 
loc Nemegel; Pinklot; Suỉ&sance; ukase Dermo; Xícanil Con- 
trolt: AustraL: Eskamelt: Braz.: Pantevit Canad.: Acnomelt; 
Clearaãl Acne Coaaolỷ; Clearasil Acne Creamtí Clearasil Stay- 
dearf; Hemo-Pict; Lanacane Medicated Cream; Mazon Medi- 
cated Cream; Sebo Cancept D/A; Vagisil; Chile. Dermac Crema; 
Fr.: Anaxeryl; Bain de Bouche Liphat; Gelictar Fortf; Nestosyl; 
Osmotol; Paxacamí; Paradentose-f; Squaphane S; Synthol; Gr.: 
Creme Phyúis de Jeunesse; Keo Alcmine; Rysolone; Hottg 
Kong-. Acne-Aidt; Hung.: Glycosepc ỉnđon.: Bioacne; Rosal; 
Verile; IrL: Anusol-HC; Israel: Pitrlsant; ItaL: Bleíarolin; Fucsi- 
na Fenica; Labocaina; Malaysia. Acne-Aidt; Mac.: Acnomel; 
Axel; Dermac Dermocare: Dermoscalp; Jabon del Tlo Nacho; 
Shampoo del Tto Kacho+; NZ: lanacane: PoL: Afronis: Hemor- 
ectah Port.: Resodermilt; Ras.: Fucaseptol (<Pyncemoa); Pucor- 
cin (<DyK0puHH); Keo-Anusol (Heo-aHy3Qff); S.Afr.: Anugesict; 
Eskamelt; Singapore: Acne Clean Acne-Aidt; Casteỉlani's 
Paỉnt: Spain: Dermomycose Liquido; Milrosina; Resotborina; 
Switz.: Clabin; Eau Predeuse; Lotio decapans; Thai: Anusolỷ; 
Zema; Turlc: Buco Bleu; Pỉlo Cura; USA: Acnomel; Bensuựoid; 
Bicozenet; Castaderm; Dermarest; Fungi-Kail; Heai Aid Plus; 
RA Lotion; Reĩamld; Sulỉordn; Unguentine Maximum 
Strength; VagiỉiL' Veneĩ.: Klenyl.
Homoeopolhic Preporations. Canad.: ClearAc Cleansert-
Pharmocopoeial Preparations
BPC 1973: Magenta Paint;
USP 36: Carbot-Fuchỉin Topicaỉ Solution; Compound Resorcinol 
Ointment; Resordnol and Sullur Topical Suspension.

Retinaldehyde
Retinal;.Rẹtihenè: Vitamin Á Aldehỵdè; PeTMHa/ihflervifl. 
CjoHaO=284.4 ;
CAS— ỉ 16-31-4. .
UNII —  RR725D7Ỉ5M.

ProỉiỊe
Retinaldehyde is a derivative of vitamin A (p. 2098.3) that 
has been used in prcparations for skin disorders.

Preparations
Proprieíary Preparations (details are given in Volume B) 
Sirtgle-ingredient Preparatkxu. Arg.: Ystheat Chile: Ystheal.
Mubi-ingredient Preporotions. Arg.: DiacneaL' Dtroseal; Eluage; 
Chile: Diacneal; Diroseal; Fr.: DirosealỶ; Veneĩ.: Diacneal.

Salicylic Acid
Acidesalicylíque; Aado Ortóxibenzoico;Acldurĩysa[icylíajm; 
Kíỳás Ị̂ịcỹỉòvvy; Kyselina salicytová; SaHdBccí, ácido,- sàlicilo 
rũgítỊs;iSàlỊcylsãure; Salicylsyra; Salisilik Asrt; Saltsyytihappo; 
;ặH^sẵur%^Ịịcilsav; CẩnũunnoeaH Kncnoĩá. á í. . 
^■+^rọxỵb>ẹrE0ic*aàd.

í t£,
CAS —  69-72-7. ■ • , ;
■Ầ7Ẽ —  D0tA£12; SOIBC08. .

Veũ— QDOIAEIĨ QS01BC08. ■’ - : -
u m  —  0414PZ4LPZ

Pharmacopoeias. In Chát., Eur. (see p. vu), lnt.. Jpn, us, and 
Viít.

Ph. Eiư. 8: (Salicylic Add). White or colouriess adcular 
crystals or a vvhite or almost white, crystalline powder. 
Slighdy soluble in vvater; ừeely soluble in alcohol; sparingly 
soluble in dichloromethane. Protect hom light.
USP 36: (Salicylic Add). White crystals, usually in fine 
needles or a white, fluífy, crystalline powder. The synthetic 
ỉorm is vvhite and odourless but ư prepared hom natural 
methyl salicylate ỉt may have a slightly yelIow or pink tint, 
and a faint. mint-like odour. Soluble 1 in 460 oỉ water, 1 in 
15 of boiling water, 1 in 3 of alcohol, 1 in 45 of chloroíorm, 1 
in 3 of ether, and 1 in 135 of benzene.

Uses and Administration
Salicylic add has keratolytic properties and is applied 
topicaỉly in the neatment oỉ hyperkeratotìc and scaling skin 
conditions such as dandruữ and sebotThoeic deixnaứtis 
(p. 1689.1), ichthyosis (p. 1685.1), psoiiasis (p. 1688.1), and 
acne (p. 1682.2). Prepaxations usuaỉỉy contain benveen 2 
and 6% salicylic add, but a wider range oỉ concentrations 
has been used. It is oíten used vvith other drugs, notably coal 
tar.

Preparadons contaỉning up to 60% salicylic add have 
been ũsed as a c a u stic  ỉor the removal of plantar yvarts 
(p. 1689.3), coms, or calluses; surrounding healthy skin 
should be protected (see below).

Salicylic add also possesses fu n g id d a l properties and is 
used topically in the treatment oỉ dermatophyte skứi 
inỉectíons (see p. 568.1); propyl salicylate and bromosa- 
licylic add have been used similarly.

Zinc salicylate has been used similarly to salicylic add in 
the treatment of seborrhoeic dermantis and acne.

Adverse Effects and Precautions
Salicylic add is a mild initant and applicaãon oỉ salicylic 
add preparatíons to the skin may cause dermatitis. 
Preparations containing high concentratíons of salicylic 
add can cause ỉkin ulceratíon or eroáon; healthy skin 
surroundlng wartỉ, coms, and calluseỉ should be prõtected 
with soft paraíBn or spedally deãgned plasters when su ch 
preparatíons are being used. Salicylic add should be used 
With care on the extremities of patients vvith impaired 
peripheral drculatìon or diabetes; cautíon has also been 
suggested ư caustic preparations are used in patíents with 
signihcant peripheral neuropathy. The drug is readiỉy 
absorbed through the skin, and symptoms of acute systemic 
salicylate poisoning (see Aspirin, p. 24.2) have been 
reported after excessive use; deaths have occurred, mainly 
in cbildren. To minimise absorption after topical application 
salicylic add should not be used for prolonged periods, in 
high concentratìons, on large areas of the body, or on 
inũamed or broken skin. Contaa with mouth, eyes, and 
other mucous membranes shouldbe avoỉded. In the UK, the 
MHRA has recommended that topical oral pain relieí 
preparations containing salicylates should not be used in 
chiỉdren under 16 years of age (íor detaiỉs, sce Reye's 
Syndrome, p. 39.3).

Preparatíons
Proprietary Preporolíons (detailỉ are given in Volume B)

Single-ingredient Preparatỉons. Arg.: Callidda; Callidda;
Duo&lm; Duolone; Eữadar K; Koal; Keo A-V; Renovate; Sal- 
pad; Verrutopic AS; Verrutrix; AustraL: Clearasil Blackhead 
Control: Clearasil DailyCIean clearasil Medicated Wipesf; 
Clearasil ultra Ovemight; Clearasil Ultta Rapid; DuoQlm; Ego- 
zite Cradle Cap; IoniL' John Plunkettỉ Sunspot Cream; Austria. 
Squamasol; Belg.: Anúcors Diable Vertt; DuoRlm; Sicombyl; 
Braz.: A Curitybina; Clean & Clear Gel Secativo; Clean & Clear 
Hidratante; Clean & Cleac Locao Adstringeme; Ionil; Kalloplast; 
Neutrogena Antíacne; Canad.: Acnopurt; Almay Clear Com- 
plexiont; Artứtry Blemish Controlt; Aveda Balandng; Avon 
Cleatskin ỉnvisible Blemish Correctort; Avon Clearskin Purlíy- 
ing Gel Cleansert; Blemiỉh Control; Camaúon; clearasil 
Cleansert; Dennaresc DuoSlm; Duoforte; Formula P6f; Medi- 
cated Callus Removerst: Medicated Com Removersỷ;
Neutrogena Acne VVash; Keutrogena Clear Poref; Keuaogena 
T/Gel Conditíonert; Koxrema Triple Cleant; Ocdusalt; pHiso- 
Derm Acne Maskt; Scholl 2-Drop Com Reinedy; Scholl Callus 
Remover; Scholl Com Removen Sebcun Sensitive Skin Fadal 
Astringentt; Shiseido Pureness Anti-Shine+; Soluver Plus; 
Soluvèr; Trans-Planurt; Tnưis-Ver-Salt; X-Seb; Zap-Itf; Chile: 
DHS Sal; Duoplant GeL' Eucerin Piel Grasaỷ; Eucerin Reduaor 
de Sebo/Grasa; Medỉklin; Keutrogena Deep Clean Limpiador 
Fadal; Keutrogena Gel Control Brillot; Keuoogena Linea 
Acneỷ; Keutrogena T/Gel Acondidonadon Quitacallos; Cz.: 
Calloiist; Sophtal-POS N; Spoíaplastt; Urgocon Verruca 
Removalt; pin.: Comina Hansaplast; Fr.: Cielỉa; Coiidde le 
Diabỉe; Feuille de Saule; Ikeiiane; Pomiiiade Mo Cochon; Sanỉ- 
tos; Septisolt; Sophtal; Transverdd; Tricosteril Coripelt; Urgo- 
corf; Ger.: Akneỉug-liquid; Collomack; Gehvvol Huhneraugen- 
Pũaster extra stark; Gehvvol Schalpaste; Gothaplast Homhaútp- 
ũasten Gothaplast Huhneraugenpũasten Lygãl Koptsalbe Nf; 
Psorìmed: Schrundensalbe Denní-cyk Sophtal-POS K; Squama- 
sok Urgocort; Veirudd; Gr.: Abadasolỷ; Adaptoplast; Apso- 
derm; Asalid; Astemil; Caỉiưugo; Fungiheai' Hansaplast Callous;

Opsor, Opsorad; Psorimed: Salicyd; Sallpsor; Saronic Solỉmed; 
Zino; Hong Kong: DuoBlrn; Egozite Ciadle Cap; Hung.: Seal & 
Heal; IruẼar. DersoL' Eremỉs; Keracnyl; ỉndonl: Topixh Yodsa- 
benf; Iri: AcnisaL- Cadous Removal Pads; Camatíon; Com- 
pound Wh Com Removal Pads; Com Removers; Ocdusal; 
Pickles; Soft-Comf; Thwarf Vericapst; Verrugon; Wanex; 
Israel: Camadon; Qearex for Senátíve skin; Sallkaren; Scholi 
Com/Callous Removers; Trans-Ver-Sal; ItáL: Keranon; Salidl; 
Trans-Ver-Sal; Malaysia. Clearasil 3 in 1 Deep Cleansing 
Washf; Clearasil Ice Washf; Cleaiasil ultra Deep Poret; Cleara- 
sil; Egozite Cradle Cap; Eflgy Coms 8• Warts; Palmei's Skin Suc- 
cess Acne Medicatlon; Mex.: Duoplant; Excelsion Ionil Plust: 
Ttans-Ver-Sal; Mon.: Antalyre; Neth.: Fonnule W; Psorimed+j 
NZ: DuoBlm; Egoáte Cradle Cap; Phũipp.: Ioniỉt; V/art-Oflf; 
PoL: Callous; cộm and Callous; Com: Keiatolysínt; Masc prze- 
dw Oddskom i Zgrubieniom Skory; Saliderm: Seal & Heat SoỊt 
Com; Utgo Corh PorL: Calitída Moreno; Transverdd; Urgocor; 
Vemihlm; Rus.: Urgocor Coridde (Yproiop Moaansaui); S-Afr.: 
Compound Wf; Cross Bcand Com PlastersỶ; Emzadear Fiée- 
zonef; JUfy Medi+ Plust; Piccadilly Foot Ointment; SB únola 
Com Removert; Trans-Ver-Salt; Yalta Com Salvet; singapore. 
Anti>white Spot; Centa stón; Clearasll 3 in 1; Cleaỉasil Deep 
Cleansing; ơeaiasiỉ Ice Wash; Clearaál Oil Free Gel Wash; 
Cleatasiỉ Sldn Perlectỉng Wash; Clearasll UI tra Acne Clearing; 
Clearasil ultra Deep Pore; Clearasil ultra Rapid Action; ClearasU 
Ultra Spot Clearing Scrub; Duohlm; FST; Panau Salap; Pineap- 
ple Brand Lodon; Senkon white Spoc Toh Skin; White Spoc 
Spabt: CaUidda GrasỶ; Callidda Kendu; Callidda Salvet; Callo- 
Bnt; Unguento Morry; UtgocalI+; Vemipatch; Verruplan; 
SwecL: Salsyvase; Switz.: Scholl Warzenfilmt; Wurzeltod' 
Turk.: Nasirab Salsil' Scholl Calloust; UK: Acnisab Camatìon; 
Clearasil Double Action Pads; Compound W; Ocdusal; Pickles 
Foot Ointmenc Scholl Callus Remôval; Scholl Com Removal; 
Schóll Verucca Removal; SCR; Snudebabe Cradle Gap; 
Vermgorc Wanex' USA: Cleaiasil Clearsdck; Compound W; Dr 
SchoITs Caũus Removers; Dr Scholl's Clear Awaỹ: Dr SchoU's 
Com Removets; Dr ScholTs Com/Callus Remover; Dr ScholTs 
Wart Removen DuoSlm; Duoplant; Fostex Acne Medication 
Cleansing; Freezone; GordoBlm; Hydrisalic lonil Plust; lonil; 
Keralyc Mediplast; MG217 Sal-Add; Mosco; Ocdúsal; Off-Ezy; 
Oxy Kỉght wàtch; p & S; Panscob PropapH; Psor-a-set; Psoriasin 
Medỉcated Wash; SA; Sal-Addt; Sal-PlanC Salach Salactic 
Rim; Salacym Salex; Salkera; Salvax; Stri-Dex clear; Trans- 
Ver-Sal AdúltPatch; Ttans-Ver-Sal PediaPatch: Trans-Ver-Sal 
PlantarPatch; Viiasal; Wart Remover; Wart-Ott X-Seb; Venez.: 
Acnil; Kéutrogena T-Sal.
Mubi-ingrecSeot Praparations. Numerous preparations are listed 
in Volume B.
Homoeopalhn PtBporahons. Fr.: Billerol.
Pharmaeopoeiai Preparalions
BP 2014: Coal Tar and Salicylic Add Ointmenc Compound 
Benzoic Add Ointmenc Dỉthranol and Salicylic Add Ointment; 
Dithranol Paste; Salicylic Add Collodion; Salicylỉc Add Cream; 
Salicylic Add Ointment; Zinc and Salicylic Add Paste;
BPC 1973: Salicylic Add and Sulphur Ointment;
USP 36: Benzoic and Salicylic Adds Ointment; Salicylic Add 
Collodion; Salicyllc Add Geb Salicylic Add Plaster; Saiicylic Add 
Topical Foam; Zĩnc Oxide and Salicylic Add Paste.

Salnacedin ÍUSAN, riNNi
G-201; Salnạcedĩna; Salnacédine; Salnacedinum; SCY; 
CanbMaqeqkH. ,  ’. '•
N-Acẽtyl-t.-cysteine salicylate. ,
Cl2H,3NOsS=283.3
c ís  — 8757Ĩ-0.Í-1. . , .
UNII — 02X9QIP2NU.

Proỉile
Salnacedin has antí-inílammatory and keratolytic proper- 
tie s  a n d  is a p p lie d  to p ica lly  in  th e  t r e a tm e n t  o f  s e b o r rh o e ic  
dermatitis and acne.

Sebacic Acid
Ẳcido^ d ra ^ d iọ icq ; Sebácico, ..ácido; XeỐãuMHÒBaR 
KyơỊỌTa. VJ.-; -ịC v. 3 ::/  ,
DÌ<3nedi,0!cạdd;'Ocịạòe-íl3-dicarbQxylic ạcid. ........
C)oHtgOạ=2022 ! ì
CAS—  M -20-ẩ 
UNỊỊ — 97ẠN39IỢC

Proỉile
Sebatíc add may be used as a buữering agent in cosmetic 
preparations. Some of its esters, such as diethyl sebacate 
(C[4H 26 0 4 = 2 5 8.4) and diisopropyl sebacate 
(CiiH]o04=286.4) may be used as emollients.

Sẹlenium Sulfide
!^feniềỉ^ftâfs '&fendfsúìfítỉ: sèlẽni' bisultidum; Selenii 

sulíuro de;. Sélénium, disuUúre de;

The Symbol t  denotes a preparation no longer actively marketed
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Selen[ÚỊTi,DisuJphide; Sẹleniurri Sulphịde; Sẹleno disulddas;) 
-SÚHìd-seĩeniổtýí'Szelẽn-dĩszulfd;’Cynb<t)VvíCeneHMạ. „

C4S —1 2488-56-4 I' “ -
Á T t^ r DaÌAEÌ3::';. iríC? V 1 ■ V', "■
A ìc  Vét —;QDÕ1ẦEĩỵ ,
ỤNIỊ— '269Õ9Ẹ38ỊQị'' - /■

Pharmocopoeias. In Chín., Eur. (see p. vii), ba., and us.
Pb. Eur. 8: (Selenium DisulUde; Seleniiun SulỄde BP 2014). 
A bright orange to reddish-brown powder. Practically 
insoluble in water.
USP 36: (Selenium Sulfide). A bright orange to reddish- 
brown powder with not more than a taint odour. PracticaUy 
insoluble in water and in otganic solvents; soluble 1 ÚI 161 
oỉ chloroíorm and 1 in 1667 of ether.

Uses and Administation
Selenium sulHde has antiíungal and antiseborrhoeic 
propertìes. It is used topically in the treatment of dandruh 
(pityriasis capiús) and seboưhoeic dermaóús of the scalp 
(p. 1689.1). Five to 10 mỉ. of a Iotỉon or shampoo contaỉning 
2.3% of selenium sultìde is applied to the wet scalp; the hair 
is rinsed and the application repeated; the preparation 
shouỉd remain in contaa with the scalp for 2 to 3 minutes 
each time. The haứ should be well rínsed after the ưeatment 
and all traces oí the preparation removed bom the hands 
and nails. Applications are usually made tvvice weekly for 2 
weeks, then õnce weekly foi 2 Weeks and then only when 
necessary. Shampoos and lotions containing 1% are also 
used.

Selenium sulfide is also used as a 2.3% lotion in the 
treatment of piityriasis versicolor (see skin Iníections, 
p. 568.1). The lotioa may be applied to the attected areas 
with a small amount of water and aUowed to remaỉn for 10 
minutes beíore thorough rinsing. This procedure is repeated 
once daily for about 7 days. Aỉtematively undiỉuted 2.5% 
lotion has been applied at bedtime and vvashed off in the 
moming on 3 sepaiate occasions at 3-day intervals.

Selenium sulhde has also been used as an adjunct to the 
systemic ơeatment oỉ tinea capitis (see Dennatophytoses 
undex Skin Iníectìons, p. 568.1).

Adverse Effects, Treatment, and Precautions
Topical applicarion of selenium sulíide can produce 
irritatìon of the scalp and skũi. espedally in the genital 
area and skin ỉolds. Treated areas should be rinsed 
thoroughly to reduce inũammation, and contact vvith the 
eyes should be avoided. Oiliness or dryness oỉ the scalp or 
hair, hair discoloration, and haữ loss have been reported. 
Selenỉum sulăde shampoos should not be used vvithin 48 
hours oỉ applying haừ colours or straightening or waving 
preparations. Selenium sulhde may discolour metals.

Only traces oỉ selenium sulhde are absorbed through 
intact skin but prolonged use on broken skin has resulted in 
systemic toxicity. To minimise absorptìon it should not be 
applied to mucous membranes or to skin that is inUamed or 
damaged. Toxidty Is expected to be low hom the ingestion 
oỉ shampoos containing selenium sulBde. Nausea, vomitìng, 
and điarrhoea may occur and gastromtestinal decontamina- 
tion is generaOy considered unnecessary, but systemic 
absorption and toxiáty, particularly neurologicaỉ effects. 
might develop iỉ large amounts are retained in the guL

Porphyrio. The Drug Database for Acute Porphyria, com- 
pfled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, classifies selenium sul&de 
as not porphyrinogenic it may be used as a drug of fiist 
choice and no precautions are needed.1

1. The Drog Databose fòr Acute Porphyria. Avaỉỉable ac http://www. 
drug3-porphyria.org (accessed 24/10/11)

Systemic kuddly. A vvoman with excoriated eruptions on 
her scalp developed weakness, anorexia, abdominal pain, 
vomiting, tremois. stveating, a metallic taste in her 
mouth, and a gariic-like smell on her breath after using a 
shampoo containing selenium sulUde 2 or 3 times vveekly 
for 8 months.1 All symptoms subsided 10 days aỉter the 
shampoo was stopped.

1. RansoneJW, Oai. Selenium sulSde intmdcadon. NEtịịIJM td  19 í 1; 264: 
384-5.

Preparations
Proprietary Praparations (detaỉls are gỉven in Voỉume B)
Sỉngle-mgredMnt Preporahons* AustraL: Selsun; Austria: Selsun; I 
Selukos; Belg.: Sẹlsun; Braz.: Caspadl; Selsuru Canad.: Veisel; 
Chữe. Selsun; Otùur. XI Er Sheng Denm.: Selsunt;
Pùu: Selsunt; Selukos; Fr.: Selsun; Vichy Dercos Shampooing 
Antipelliculaừe; Ger.: Selsun; Selukos-h Gr.: Selsun; Bong 
Kong: Sellon: Selsun-b Indon.: Selsun; Topiselt: h í: Selsun; 
Israek Sebosek Selsun; ItaL: Selsun Blu; Malaysia: Sellon; 
Neth.: Selsun; Norw.: Selsum Selukos; NZ: Selsún; Phữipp.: 
Selsun Bluet: PoL: Selsun; PorL: Finiton Selemx- SẢịr.:

Selsun; sùigapore. Seldron; Selsun; Spain: Bioselenỉum; Caspi- 
seleniot; Swed.: Selsun; Selukos; Swừz.: Selsun; Thai: Sebosel* 
Selfide; Selloa' Selsun; Turk.: Selsun: UK: Selsun; USA: Head 
& Shouldeis Intensive Treatment; Selenos; SelRx; Selsun; 
Vateĩ.: Selegel.

MuitHngradwnt Prepurotions. Arg.: SelegeL' chữe. Selegel' 
Shampoo And Caspa Fortificante; shampoo Anti-Caspa; Pr.: 
Selegẽlt; btdừc Candid-TV; DandruS Plus; Spain: Sebuĩnselen; 
Switz.: Ekxoselene; Vena.: Selenil.

Phormoeopocial Plepomlions
BP 2014: Selenium Sulphide Scalp Application:
USP 36: Selenium SuUide Topical Suspension.

Sinecatechins IUSANI
Kunecatediins. ;  '
Á mixture whose major constituentS' are (-)-epicatechin, 
epigallocatechin, the corresponding 3-gallate esters, and 
thẻĩr corresponding epimersl
CAS —  811420-59-4 (sinecatechins); 490-46-0 ((-)-epicatechin); 
1257-08-5 ((-yepicatechin 3-O-gạllate); 970-74-1 ((-)-ẹpigalb- 
catechin); 989-51-5 ((-yepìgallocatechin 3-O-gallate).
UNII —  W2ZU1ÁY8B0 ịgreen tea leaũ; T432289GY2 
(sinecateớìins).

NOTE. The name Polyphenon E has been used as a ơade mark 
for sinecatechins-containing preparations.

ProỊiỊẹ
Sinecatechìns is a mixture of complex polyphenols 
extraaed from green tea leaves. Although its mechanísm 
oỉ action is undear, sinecatechins is used in the treatroent of 
extemal genital and perianal warts (p. 1689.3). A 15% 
oỉntment is applied 3 túnes daily until complete dearance of 
all warts, but íor no longer than 16 weeks. Local advetse 
eữects are common with the topical application of 
sinecatechins and indude erythema, pruritus, buming, 
pain or discomỉort. erosion or ulceration, oedema, 
induratìon, and vesicular rash. Less common eữects indude 
urethrìtiỉ, pigmentation cbanges. and hyperaesthesia.
Reíerences.

1. Gross G. eí ai. A randomỉzed, double-blind, íour-arm paralleNgroup, 
placcbo-conơoAcd phase a /in  study to investigaic th« dinicaỉ effiocy oỉ 
two galcnic íonnulations oí Poìyphenon E in the ưeatment oỉ exiCTĩial 
genỉtal wam. J Eur A£ãd Dermatoỉ Venertoỉ 2007; 21: 1404-12.

2. Ãnonymous. Veregen: a bounkaỉ for ưeannem oỉ geniul wans. Med Len 
ữrugs Ther 200S: 50: 15-16.

3- Gross G. Potyphenon E: Eine neue topische Therapie fũr Condylomau 
acuminata. Hautarữ 2008; 59: 31-5.

4. Stoddỉeth E, a  aL Topicaỉ ?dypbenon E in the treatraem oí extemaỉ 
genỉtaỉ and perianal wans: a randomứed comrolỉed triaỉ. Br J Dermatol 
2008; 158: 1329-38.

5. Tartì s. ữ ai. Sỉnecatedúm. a defined green tea exơact in the treatment 
of u tem aỉ anogeniiaỉ warts: a randomôed controỉled triaỉ. Obsttt Gyneeol 
2008; 111: 1371-9.

6. Tatủ s. tí aL Pdyphenon E: a oew trcatment íor exiemaỉ anogeníial 
ware. Br J Dcrmđtoỉ 2010; 162: 176-184.

PreparaHons
Prepríetary Preparaiions (details axe given in Volume B)

Single-ingredient PreparaHons. Israel: Veregen; ItáL: Bpineive; 
USA: vòregen.

Muhi-ingredient Preparotions. Indon.: Liproqy; Vipro-G; Vipro- 
G; ItaL: Legalon Plus; USA: Dexatnm Max Daytime Appetíte 
Control.

Skin Substitutes
Sustitutos de_la piel. • _ ; ;  _ _

Prọtìlẹ
Biological and semìsynthetíc materials have been developed 
ỉor use as temporary đressings in bums, ulcers, and other 
injuries assodated with skin loss. The rationale is to prevent 
fluid and heat loss, to reduce iníection. to proted exposed 
structuies. to reduce pain. and to prepare the site ỉor 
gratóng (see Bums. p. 1683.1, and Wounds and ulcers, 
p. 1690.1).

Denatured pordne and bovine skin, consisting oỉ the 
dermal and/or epidermal layers, have been used. More 
recently bioengineered human skin equivalents have been 
produced which more dosely mimic human skin, as well as 
human, living deimal replacement Products.
Reviews.

1. Supp DM. Boyce ST. Bngỉneered skỉn substỉtutes: practỉces and 
poioitũls. ƠÒI Drnnaỉữỉ 2005; 25: 403-12.

2. Braye F, *  aỉ. Les. substituts cutanés reconstniits en ỉaboratoỉre: 
appỉỉcadon au tralteroem des brủỉés. Paútol Bìoỉ (Parữ) 2005; 53:613-17.

3. Bar-Meứ E  tí al. Skin stỉbstitutes. Isr Meắ Assoc J 2006; 8: 188-91.
4. Hrabduk c , et al. Bíologỉcal sldn subsưtutes íor wound cover and 

dosure. Expert RỊV Meề Devkes 2006; 3: 373-85.
5. Bloák E. Scherer M. Sldn repỉacemem therapies for dỉabetỉc ỉoot ulcers: 

systematic revievr and meta*anaỉy5ỉs. Diabetes Can 2008; 31:693-4.

Preparcrtions
Proprietary Propqrotíoos (detâỉỉs are given in Volume B)
Sin l̂e t̂QrBdiadl Proporations* Arg.: Kytlnon Hemostatico; > ytì- 
non Kít; Kytinon Lamina; Kytinon Q4; S.Afr.: Dennagr. ỉtt; 
UK: Dennagraỉt; Myskin; TransCyte; USA: Apligraỉ; Del na- 
graỉt; Orceb TransCyte.
Muthingradient Preporolions. Arg.: Kytinon ABC; Kyti lon 
ATM.

ScKÌium Ascorbỵi Phosphate
Ascorbil Fosfato de sbdlo; Sodium Ascoihyl Monopl o- 
sphate; Trisodium Ascorbate-2-phosphate. ; 
dsH6Na3O9P=3220 
CÃS —  66170-10-3:
UNII —  836UG51DR.

P to /ĩ/e
Sodium ascorbyl phosphaie is a derìvaúve of vìtamir c 
(p. 2110.3) with antoxidant properties. It is used topicalb in 
preparations for skin disorders.

Preparatíons
Proprietory Preparotions (details are given in Volume B)
Muki-ingre(fient Preparations. Indon.: Probio-C; Mex.: Ceto;iiq 
Veneỉ.: Cepin.

Sodium Pidolate ipiNNMỊ 
NaPCA; Natrii Pidolas Pidolate de Sodium; Pidolato sódic 3; 
Piroglutamato sódico; Pirrolidona carboxilato de sod X 
Sòdiũm Pyroglutamate; Sodium pyrrolidone Carboxylare; 
HaTpníi riMflonaT. .
Sodium 5-oxopyrrolidine-2<arboxylate.
C5H7NNa03=15Íl
CAS t— 28874-51-3 (DỊ-sodium pìdolate); 54571-67-4 (L-sodiu n 
pidohte).
UNli —  1V74VH163T (i-sodium pidolate); 4690TG57A2 (c - 
sòdium ptdotate). ■ ,

Ị^ o fíỊẹ
Sodium pidolate is used as a humectant. It is appli' d 
topically as a cream or lotíon, often in multi-ingredie Ít 
preparations, in the treatment oỉ dry skin disorders.

Copper and zinc pidolate are used slmilarly; they ha' e 
also been used as nutỉitional supplements.

Preparatíons
Preprietary Pneptiralions (details are given in Volume B)
Single ingredienl Preporations. Arg.: Eữadan Nicozinc Horg 
Kơrtg: DennaVeenỷ. \
MukHngredient Preparotiom. Arg.: Lactìcare; Nicoánc Austra 
Dennadrate; FootSmart; Papulex; Braz.: Eữadan Lactìcar 
ơtQe. ESadar Agua Desmaquillante PuriScante; EỈEadar Hidr. - 
tante Matificante Activa; ESadar K, Kerium Anticaspa -CaSỊ ì 
Grasa; Nonnadenn Barra de Limpieza; Uriage Cu-Zn; Fr.: Bl< - 
Snct: Cu-Zn; EHadar K; Forcapil; Hydracuivre; Hysek ; 
LacticareỶ; MycogelỶ; Papulex; H ong Kong-. D erm adratc; D >
Emulsiont; Mycogelt; Bung.: Porcapil; India: Aloedeim-1; 
Eíadenn; Efatop-PE; Indon.: LacticareỶ; IrL: Eữadar K; E£fada ; 
Eíyđromol; LacncareỶ; ItaL: Angstrom Viso; Malaysũr. Aqu I 
Care; Lacticare; Mex.: Lacticare; NZ: Dennadratet; Philipp : 
Lacticare; SAfr.: Lactìcaret; Singapore: Dennadrate; Derma ■ 
vive: EBadar K; Lacticaie; Papulẽx Isocorrexion; Papulex Oil ■ 
Pree; Stop-Itch plus; Thai.: Lacticare; UK: Hydromol.

Squaric Acid Dibutylester
Ésten dibutílico dél ácĩdo escuárico; Quadratịc Acịo 
Oibutylester; SADBE flii6yTVtn0Bbiíi 3<f>up CKBapMKOBOií
KncnoTbt. ..... . ... .. '
The dtbutyl ester of 3,4-dihydroxy-3-cydobutene-U-dione;
3,4-Oibutoxy-3<ydobutene-1,2-dione. ■ ■ ,
C)2H,A=2263
ƠS- —  2892-62-8 (squaric aad dibutỵlesrer); 2892-51-5
ờqikưic atìd):
UNIỊ —  ■4RT057VG65.

Proỉile
Squaric add dibutylester has been tried similarly tc 
diphencyprone (p. 1700.3) as a contact sensitiser in the 
treatment of alopeda. It has also been tried in warts. 
Reíerences.

1. Tostỉ K  tí ai. Long-term resuits of topicai ínununotberapy in chilđres 
wỉíh aỉopecú totaỉỉs or aiopeda unỉvenalií. J Am Acaấ Dermatoỉ 1996; 35: 
199-201.

AU cross-reíerences reíer to entries in Volume A

http://www
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2. Mỉcalỉ G. tí al. Treatment of alopeáa areata with squarìc add 
dỉbutylester. ỉnt J Dermatol 1996; 35: 52-6.

3. Lee AN. Malỉory SB. Contact immtmotherapy wtth squartc add 
dỉbutylester for the treatment of recaỉdtnnt warts. J Am Acad Dermatol 
1999; 41; 595-9.

4. Silverberg NB. tí al. Squaric add  immunothecapy £or waxts Ũ1 dúldren. J 
Am Acad Dermatol 2000; 42: 803-8.

5. Mỉcalỉ G, tí  ai. Use of squaiic add dibutylester (SADBE) fòr cutaneous 
warts in dũldren. Pediatr Dermatoi 2000; 17: 315-18.

6. DaỉTOgỉỉo F, tí  đi. Aduỉt and paediatric contaa immunothenpy with 
squaric add dỉbutyỉester (SADBE) íor recurrem. muhỉpỉc rẽststant. 
mucocutaneous anogenícaỉ warts. Stx Transm InỊtct 2002; 78; 309-20.

7. Dairogỉỉo F, tí ai. Topicaỉ iramunomodulator therapy wỉth squarìc add 
dlbutyỉester (SADBE) ỉs eỉĩective treatment ỉor scvere alopeda areata 
(AA): results oỉ an open-ỉabel. paired-comparỉson, dỉnicaỉ txỉal J 
Dennatỡỉ Treat 2005; Ỉ6c 10-14.

8. Ajỉth c . tí ai. Efficacy and saíety oỉ the topỉcaỉ senãtiier squartc add 
dỉbutyl ester ỉn aiopeda areata and ỉaaors tnũuendng the outcome. J 
Drugs Dermatol 2006; 5: 262-6.

9. Hama N, tí  a i  UsefuJness of topỉcal imiminotherapy with squarỉc add 
diburydcscer íor reíracrory comroon warts on the íace and aedc. J 
Dermàtoi 2009; 36: 660-2.

Sulfur
Azufre; Enxôíre;. Kén;. IQkurt. ịÌkií Schwefel; Siarka; Síta; 
Sộufre; Sulphur; SulphuriụtTỆ Svạvet; Cepa.

-5=32.06.. -. ' " •
CAS —  7704-34-9. :
ATC —  DỈ0A8Ọ2.
'ÁTC Vef— ÓÚĨ0AB02.
UNII — 7ÕFDìKFU70.

Pharmacopoeias. In Chin., Eur. {see p. vii), ỉpn. and us. 
Some have monographs for Pređpitated Sulíur (Milk of 
Sulíur), Sublimed SuUur (FIowers of Sulíur), or both. Some 
specữy it is only for extemal use.
Eur. also indudes for homoeopathic preparations.
Ph. Eur. 8: (Sulíur for Extemal Use). A yellovvpowder. The 
size of most of the partides is nọt greater than 
20 micxomeưes and that oỉ almostali the partides is not 
greater than 40 micromeơes. Practìcally insoluble in vvater; 
soluble in carbon disulfide; slightly soíuble in vegetabie oils. 
Protect {rom light.
Ph. Eur. 8: (Sulỉur for Homoeopathìc Prepaiatíons; SuUur 
ađ Praeparationes Homoeopathicas). A yeIIow povvder. 
Practically insoluble in vvaten soluble in carbon disulhde; 
slightly soluble in vegetable oils. Protect from light.
USP 36: (Predpitated Sulíur). A very fine, pale yellow, 
odourless, amorphous or microcrystalline powder. Practi- 
cally insoluble in vvaten very slightly soluble in alcohol; 
ỉlovvly and usuaily incompletely soluble 1 in 2 of carbon 
disulíide; soluble I in 100 of olive oil.
USP 36: (Sublỉmed SuUur). A fine, yeilow, crystalline 
povvder vvith a íaint odour. Practically insoluble in water 
and in alcohol; sparingly soluble in olive oil.

Uses and Administration
Sulhir is a keratolytic, a mild antiseptic. a mìld antiíungal, 
and a parasitidde.

Colloidal suỉfur has a smaller partide size than either 
predpitated or sublimed sulíur. It is sulfur in an aqueous 
medium containing a colloid such as albumin or gelatin.

Sulíur has been vvidely used in lotions, creams. or 
ointments, usually combined with other agents, in 
concenưations of up to 10% in the ơeatment of acne, 
dandruữ, seborrhoeic conditions, scabies, and superũdal 
(ungal infections, although there are more convenient and 
eữective preparations.

Lotions of predpitated sulỉur with lead acetate have been 
used to darken grey hair.

Sulíur was also (ormerly used as a mild irritant laxative. 
Homoeopathy

Sulỉur has been used in homoeopathic medidnes under 
the folIowing names: Sulphur.
General reíerences.

1. Un AN. tí ai. Suỉhỉr revỉsited. J Am Acad Dermatol 1988; 18: 553-8.
2. Gupta AK. Nicol K. The use of suưur ỉn dermatoỉogy. J Drup Dermatoỉ 

2004; 3: 427-31.

Adverse Effects and Precautions
Topical application ol sullur can cause skin irritation and 
dermatitis has been reported after repeated applicatíon. 
Contact with the eyes, mouth, and other mucous 
membranes should be avoided. Contact with sulíur can 
discolour certain metals such as silver, and application oỉ 
suưur with topical mercurial compounds can lead to the 
generation of hydrogen sulfide which has a foul odour and 
may stain the skin black.

Handling. Sulíur has been used for the illidt preparation 
of explosives or ũrevvorks; care is required with its supply.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenơe (NAPOS) and 
the Porphyria Centre Svveden, dassi&es sulfur as not por-

phyrinogenic it may be used as a drug of first choice and 
no precautions are needed.1

1. The Drug O aubue íòr Acute Porphyria. AvaUable at: hnp;r/www. 
đrugs-porphyita.org (accessed 24710/11)

Preparations
Proprietary Preparalions (detailỉ are given in Volume B)
Singie-ingradĩenỉ Preparations. Arg.: Macbữs Sulphur; Molnia; 
Canad.: Aloepure; Rodan & Helds Proactiv Redning Maskt; 
India: Dermosol; ỉttdon.: Acne Feldin: JF Sulfurt; ItaL: Acqua 
Sinnione; Eudennal Sapone Allo 2odo pH ỉ; Misurid; Malaysùr. 
JF SuUun Neứu: Schwef-Heel; Phũipp.: Erasul; Suldennỷ; 
Port: AcnedennaỶ; Turk.: Capila Savon; USA: Acne Lodon 10; 
liquimat: Sulỉoam: Sulmasque.
Mulli-ingredient PraporoHons. Arg.: Azufradd; Bentophyto; BƯe- 
na; Parmigras Medlcatex; Meibenloc Nemegel; Novolarma; 
Novolanna: Onelacne; Pỉnkloc Sastỉd; Suữisance; Ukase 
Dermo; Xicanil Controlt; AustraL: Clearasil Pimple Trcatment 
Creamt; EgoPsoryl TA; Eskamelt; Neo-MedroI+; Psor-Asist; 
Psor-Asist; Austrùr. Aknichthol; Eucarbon; Herposicc Schwe- 
telbad Dr Klopỉer; Braz.: Acnase; Actìne: Dermax; Dermict: 
DermoUinp; Salder S; Salisoap; Salisoap; Sastíd; CantuL: Acnõ- 
meỉt; Clearasil Acne Controlt; Clearasil Acne Creamt; Clearasil 
Staydearf; Mazon Medicated shampoo; Medrol Acne Lotion; 
Metedt: Neo-Medrol Acne; Sebo Concept D/A; Sebulext; Ster- 
ex Plusỷ; Sterert: Sulíácet-R; ơtữr. Dermac Crema: Saỉtid 
Jabon; C2.: Eucadxm; Pr.: Dermo-SuUuryl; Kertyol PSO; Ker- 
tyol PSO; Notrinot; Paps+: Selso; Solacy: Sulíuryl; Zeniac Ger 
Schwefelbad Dr Klopỉert; Gr.: Creme PhyUis de Jeunesse; 
Medrol Acne Lotíoru Neo Akmine; Neo-Medrob Rysolone; 
Hong Kơng: Acne-Aidt; BF-2-4-2t; Egopsoryl TA; Neo-Medrol 
Acne; Sasdd; Hung.: Bolus Laxans; EŨcarbon; Schweỉelbad Dr 
Klopíert; Inđùr. Acnil: Coalsyi-S; Persol Forte; In d o ttBioacne; 
Feldlxỉdt; Salicyl-Zwavelzaư: Sastídt; I r i Cocois Meted; 
Pragmatart; Skin cleart; Israel: Duo-Scabil; Eucarbon; Neo- 
Medrol; ĩtaL: Acnesan; Antí-Acne; Eucarbon; Gerodenn ZoUo; 
Lenirose; Sacnel; Same-Seb; Saugella Solido Zolỉo; Troca Flu 
Spray Nasale; JpK Circanetten; Uaiaysũr. Acne-Aidt; Clearasil 
Pimple Treatmem; Egopsoryl TA; Eucarbon; Neo-Medrol; Nixo- 
denn; PanoỄfc Sastíì' Mex.: Acnomel; Axel' Axel' Dermac 
Jabon del Tỉo Nacho; Sastìd; NZ: Clearasil; Coco-Scalp; Egop- 
soryl TA; phitipp.: Dermalint; Sastid; PoL: Acne Sulit; Baís- 
Sulphun Cocois; Dennaknelt; Zdroj; PorL: Resodermilt; Rus.: 
Suũodecortem (CynbộOAexoprỉM); S~Afr.: Balsem Suíphuris; 
Clearasil T+; Bskamelt; Haariemensis; Neo-Medrolt; Sasrid; 
Zeeb Zeeb singapore. Acne Clear; Acne-Aidt: ClearasU Pimple 
Treatmenc Cocois Co; Cocois; Egopsoryl TA" Neo-Medrol; Nix- 
odenn; Panolt Poly-N; Sastíd; VeeUnz'ỉ Ointment; Spaừt: Cri- 
slaxo; Laxante Sanatoriumt; Swed.: Sevorex: Switz.: Acne 
Creme; Acne Gel; Ektoselene; Sebo-Sou£rolf; Thai.: Circanet- 
ten; Neo-Medrob Sastidt; Turk.: Eucarbon; BCarboseptm; WiUc- 
insont; t/K; Acdnact; Balto Foot Balm; clearasil Active Treat- 
ment Cream; Cocois; Herbheal Ointment; Meted; Psorasolv; 
Sebco; Sứnpsons; skin Clear TCP; Ukr.: Eucaibon (3yrap6oH); 
USA: Acnõ; AcnomeL' Acnotex; Ala seb T; ala seb; Avar; 
Aveeno cleansing Barf; Bensulíoid; Boil Ease; BP Cleansing 
Wash; Cerisa; Chigg Away; Claris; Cleniat; Exodenn; Rnac 
Postex Medicated; Garimide; Meted: MG217 Medicated Tar- 
Pree; MG400; Nicosyn; NuOx; Pazol XS; Pemox; Plexion; Reza- 
mid: Rosacỷ; Rosaderm; Rosanil: Rosulaỷ; Sastid; SE SS; Seale's 
Lotion; Sebasoib; Sebex-T; Sebex; Sebulex; SSS; Sulíacet-R; 
SullaCleanse; SuUordn; SuUoxyl; Sulpho-Lac SulZeef; Suma- 
dan; Sumaxin; Suphera; Vừti-Sulí; Zenda; Zetacetf; Venei.: 
Klenyl; Klenyi; Niosilin; SeleniL
Homoeopaểúc Preparations. AustraL: EchineỶ; Homoderma; 
Austría: Addum picrinicum Med CompIex+; Engystob Erbiode 
Akne; Eryádoron Nr 2; Mandragora Med Complex; Ohrentrop- 
fen Similasan; Suilur Med Complex; C a n a d Adrisỉnt; Art 
Complext; ArthAex; Backache with Amicat; Berberis-Homac- 
cordf; Calendula +; Calms Porte 4 Kids; Calsoint; Cutisitumt; 
Earache; Echinacea Compositum: Echinacea L40f; Eczema L87; 
Endoteelt; Engystob Erysidoron 2f: Euphorbium Compositum; 
Euphorbium Compositum; Execalmt; Formula DE 226Ỷ; For- 
mula PC 223f: Hae 1 Complext; Hepar Compositum; Homeo- 
Form Gf; Hyaigaic LBPỳ; Ikoplex 12f; Indigestiont; Luữeel 
Nasal Spray; SK Complext; Sorinoheel; Ubicoenzyme; 
Urarthonet; Zeel Comp; Chũe. Grippakit; Ikoplex No 12; Cz.: 
Engystol; Luữeel; Paragrippe; Zeel Compositum; Zeel Salbet; 
Fr.: Abbe chaupitre no 19f; Abbe chaupìtre no lt: Abbe 
Chaupitre no 22t; Abbe Chaupitre no 35f; Abbe Chaupitre no 
79+; Abbe chaupitre no 82+; Abbe Chaupiưe no 83+; Abbe 
chaupitre no 88+; Abbe Chaupitte no 91+; Aesculus Complexe 
No 103: Basilicum Complexe No 96; Cholesterolum Compiexe 
No 112+; Echinacea Complexe No 40; Euphoibium Complexe 
No 88; Geranium Complexe No 108+; grippe+; Hypophysis 
Complexe No 31+; Jenoverine+; Milỉeíolium Complexe No 7+; 
Nux Vomica Complexe No 49; Paragrippe; Pulsaólla Complexe 
No 60+; Rhododendron Complexe No 42+; Scabiosa Complexe 
No 87; Sderocaldne; Staphysagrìa Complexe No 92+; Snlỉur 
Complexe No 12; Symphytũm Complexẽ No 48+; Drarthone; 
Ger.: Asthmakheil N; BN dolo+; Ce£alymphat+; Ceíasulíon N+; 
Chamoca M; Colchicum Complex; Colintest-Gastreu; Cysto-cyl 
L Ho-Len-Complex: Derma-Plantin+; Demú-cyl L Ho-Len- 
Complex; Engystok Erysidoron 2; Gastro-Plantin N+: Genu-cyl 
L Ho-Len-Complex; Haemoirhoid-Gastreu N; Hepar comp; 
Hewerheum N+; Hexacyb Luỉleel Comp; Lymphaden Complex; 
Lymphaden; metabiarex; Mucosa compositum; Regenaplex 
Haut G; Ruỉebran rheumo+; SuUurell; Toxiselect; Zeel comp; 
Hung.: Klimakt-Heel’ Luữeéb Zeek Neth.: Aesculus Comp; Asã-

kell; Asthmakhell+; Auriculite; Bronchilite; DermaOeur; Der- 
malỉte; Echinacea comp; Engystol; Hemorrolite; Homeocare 
Revito; Jenoverine+; Luíỉeel E‘ Lymíellte; Paragrippe+; Pruri- 
ttte; Pulsatìũa comp; Thuyalite; Urtízon complex; Zeel comp N; 
PorL: Paragrippe; Ịtus.: Tabacum-Plus (TaSaKyu rbnoc); Urtica- 
Plus (ypnòá-lỉiioc); Zeel T (IỊenb T); SÀ/r.: Éngystol N; Brysi- 
doron 2+; Switz.: Engystok Regenaplex Nr. 25a; Regenapỉex 
Nr. 31b; Regenaplex Nr. 49a; Regenaplex Nr. 71b; DE Brysi- 
doron 2; olcr.: Engystol (Snmnoa); USA: EczemoL
PbcinnacopoMal RnỊMratans
BPC 1973: Salicylic Add and Sulphur Ointment;
USP 36: Resordnol and Sulhir Topical Suspension; Sulíur 
OintmenL

SulRirated Lime
tZal-'sulfuradạ; Calcium Sulphiđe; Calx Sutphurata; Sulturơ 
'Cálqệ0;\ Sul^húràted Lime; Gynb<j>Mfl'! KeUibMMH “ (calcium 
. suỊfide);^CepHHcráỉi Kanbtinỉi (cálaurrvsulÀdé). ■■■■-■ '
.C4Í q - 8028-82-8 (sutturated lìme solụtiorỊ); 20S48-54-3 
(cạitíủrnỊ sultìde); 1344-81-6 (caỉdum polyĩuHìde): - : . ; '

Pro/ịỴe
Sulỉurated lime is a mixture containing caldum sulSde 
(CaS) and not more than 50% of caldum sulíate 
(p. 2173.1); it is prepared by heating caltíum sulíate with 
carbonaceous matter. Sulỉurated lime solutíon (Vleminckx's 
solution) is an aqueous solutìon containing caỉdum 
polysulSdes and caldum thiosulíate prepared by boiling 
sublimed sulíur with caldum hydroxide in water.

Sulỉurated lime has been used topically as sulỉurated lime 
soiution ÍOT acne, scabies, seborrboeic dertnatitís, and 
pustular iníections su ch as boiỉs and caibundes. A similar 
solution known as 'lime-sulphur' (lime sulfur) is used as a 
hingidde in hortìculture.
Homoeopathy

An ỉmpure grade of caldum sulbde has been used in 
homoeopathic medidnes under the following names: Hepar 
sulluris; Hepar sulíuris calcareum; Hepar Sulphuiis; Hepar 
Sulph.; Hepar sulphuris calcareum; Hepar sulph calc.

NOTE. The name Hepar Sulíuris is also applied to 
Sulíurated Potash (see be!ow).

Preparatìons
Proprietary Preporcrtioni (details are gi ven in Volume B)
Homoeopalhk Praparalions. AustraL: Childrens Cough Relieỉ; 
Childrens Runny Nose Reliet Earache Relie£+; Respatona 
Chesty Cough Sr Nasai Congestioa- Respatona Head Cold; 
Respatona Nasal Spray Decongestant; Respatona Sinus Relleí; 
Austria: Echinacea-Cosmoplex; Euphorbium Compoátum; 
Globuli gegen Kopfsdunerzen; Globuli gegen Schlaístorungen; 
Nebenhohlen-Troplen Nr 26+; Rhododendroneel; Tonsiouen; 
Traumeel; Canad.: Anged+; Calnort; ClearAc+; Crou Com- 
plex+ỉ Edũnacea Compositum; Euphorbium Compositum; 
Euphorbium Compositum; Homeo-Form SI+; Homeovox; 
Hylands Cough; Hylands Pormula CA: Larydol+; Nareel+; Rhi- 
nar+; Sinus Ease; Sinus; Sinuspax+; Traumeeb Cz.: Angin-Heel 
S; Euphorbium Compositum; Homeovox; Traumeel; Pr.: Abbe 
Chaupitre Hivemum No 5+; Abbe Chaupitre no 1+; Abbe 
Chaupiưe no 48+; Abbe Chaupitre no 91+; Boriphann No 10+; 
Boriphaim No 22+; Homeovox: Sinuspax: Voxpax; Ger.: 
Deimi-cyl L Ho-Len-Complex; Entzundungsnopỉen; Euphor- 
bium comp SN; Gastritiỉ Complex; Haut-Gastreu R60; Heverto- 
tox; Immunorell; InEhepan; Odonton-Echtroplex; Otoứen; 
Roth's RKT Troplen; Rulebran broncho+; Schvvorosin; Sinusỉtis 
Hevert SL; Sinusitís Hevertt; Tonsiotren H; toxi-loges; Trau- 
meel S; Hung.: Homeovox; Traumeel; Neth.: Emvita 10; Emvita 
3; Habiỉac Hemorrolite; Homeovox; Kind 0-3 Chamodent; Ler- 
gilite; Mercurius-Heek Prurilite; Sabal-Homaccord; Thuyalite; 
Tonsiotreen; Traumeel S; Port: Homeovox; Rus.: Homeovox 
(ĨOMeoBOKC); Sabal-Horaaccord (Caõm-roMaxKopa); Tonsiloưen 
(ToHSHnarpeH); S-Afr.: Euphorbium Compositum s+; Traumeel 
S; Swttz.: Homeovox; Regenapiex Nr. 50b; Sinuspax+; Trau- 
meel; TussEx; Ukr.: Dentokind (Achtokhha); Homeovox 
(roMeoBoxc); Tonsiloưen (ToH3Hnorpe8); Traumeel s (Tpayiaens 
à); USA: Traumeel: Venez.: Traumẽel.

Sulfurated Potash
Fòrè dế Sổufrq,^ẹpạf'“ẵụíffinỊ;: .HlgạcĨQ ..de razufỊ:e,:',Kalii 

::§ulfldarịfcỊìiyeẸ of Sulphun P.Qtasa lsulfurada:. .Eoiássa 
Sulphuratá; 5chwefelleber: Sulphưatád' - Potash; CepHan 
FIeMeHb;.: "  7- - , -
C45 — 39365-88-3.

NOTE. The title Hepar Sulphuris is used in homoeopathic 
međidne for an ixnpure grade of caldum sulfide—see 
SuUurated Lime, above.
Pharmacopoeias. In us.
USP 36: (Sulíurated Potash). A mixture composed chieũy oi 
potassium polysulSdes and potassium thiosulíate, contain- 
ing not less than 12.8% oỉ sulíur as sulfide. Irregular, liver- 
brown pieces when ừeshly made, changing to greenish- 
yellovv. It has an odour oỉ hydrogen sulãde. Soluble 1 in 2 of 
water, usualỉy leaving a slight residue. Alcohol dissolves

The Symbol t  denotes a preparation no longer actively marketed
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only the sulãdes. A 10% solution is light brown in colour 
and alkaline to litxnus. Store in small, alrtight containers.

Incompcrtibãity. Sulỉurated potash is incompatibỉe with 
adds.

Profi7e
Sulíurated potash has been used in the treatment oỉ acne 
and other skin dỉsorders usuaũy in the form oí a lotìon YVÌth 
zinc sulỉate.

Preparatìons
Propõetary Preporntions (details are given in Volume B)

Homoeopathìc Prepororiom. Cĩ.: Lamioflurf; Ger.: Sinasal; 
Hung.: Ãngin-Heeĩ; Rus.: Belladonna-Plus (EenmnoHna-rirooc); 
Phaiyngomed (OapHHTOMea); PhytolaccaPlus (<t>HTOjiMxa- 
Emoc); Rhus-Plus (ỉỹc-ILnoc); Traumeel s (Tpaynem. C).
PtiovinQcopoMol Preporohons
USP 36: Zinc SulBde Topical Suspension.

Sulisobenxone ỊUSAN, riNNỊ
Benzofenon-4; Benzophenone-4; NSC-60584; 5ulisobenzona; 
Sulisobenzonum; Cy/in3o6eK30H.
5-BenzoyỊ-4-hydroxy-2-methoxybenzenesulphonic add. 
GmH1206S=3CB3 
C45 —  4065-45-6.
UNIt — M6L629B4K.

NOTE. Escalol 577 and Uvinul MS 40 are trade names that 
have been used for sulisobenzone.
Pharmacopoeias. In us.
USP 36: (Sulisobenzone). Light tan powder. M.p. about 145 
degrees. Preely soluble in vvater, in alcohol and in methyl 
alcohol; sparingly soluble in ethyl acetate. Store in aừtìght 
containers. Protect bom light.

Pnoỉile
Sulisobenzone, a substítuted benzophenone, is a sunscreen 
(p. 1681.3) vvith actìons sũnilar to those oí oxybenzone 
(p. 1715.3). It is eHective against UVB and some UVA light 
(for deữnitions, see p. 1685.3).

Preparations
Proprietary Preparations (details are givcn in Volume B)
MuhHngradient PreparoHons. Arg.: Nubevital BB; Nubevital 
Sunblodc Ultra; Reirane Plus; Braz.: Sunmax Acqua; Chũc. 
Hidraữlt; Spectraban 55; Mex.: HidraSl' Spectraban 55; USA: 
Hawaiian Tropic Protective Tanning Dry.

T4 Endonuclease V
Bacteriòphage T4 Endodeoxyribonudeasé V; T4 3HflOHyK-
Rea3a V;T4N5. .
Coliphage T4 endodeoxyribonudease V.
CAS —  52227-85-7.

NOTE- The name Dimeridne has been used as a trade mark 
for T4 endonudease V.

Profile
T4 endonudease V is a ONA-repair enzyme that is reported 
to remove DNA damaged by u v  radiation. Ít is under 
investigatíon to reduce the inddence oi actinic keratosis and 
basal cell caidnoma in patients with xeroderma pigmento- 
sum (see Photosenátivity Disorders, p. 1686.2). 
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Tacalcitol ỊBAN, rlNNI
1 a24-Dihydroxycholecalaferol; la,24-Dihydroxyvitamin D i 
Tacalđtõlum; Takalsitol; TaKanbumon. 
{+HSZ7E24ffr-9,\ữ-Secocho\esta-5,7,10(19)-trier>e-1 0,3(3,24- 
ttìol monohydrate. T 
C27H„03JH2Ó=434.7
CĂS-—1 '57333-96-7' (ãnhydraus tacalcitol); 93129-94-3 
(tacakìtorhnonohỹdraté): - "
ATC DÓ5ÃX04..
ẠTC Vets— QD05AX04. 
u m — ỌW720JSZU..

Uses and Administratìon
Tacaldtol ũ  a vitamin Dj derivatìve, with actỉons and uses 
súnilar to those of caldpotriol (p. 1697.3).

Tacaldtol is applied topicalỉy in the management oỉ 
plaque psoriasis (p. 1688.1). It is used as the monohydiate, 
as dther a lotion or an ointment, in a concentration 
equivalent to 4 micrograms/g (0.0004%) oỉ anhydrous 
tacaldtol. Applications are made sparingly, once daily, 
preỉerably at bedtime. No morethan lOmLoí lotion or lOg 
oỉ ointment should be applỉed each day. When used 
together, the total vveekly dose oi anhydrous tacaldtol 
shouid not exceed 280 micTograins (e.g. 30 mL oi lotion plus 
40 g of ointment). Duration of treatment depends on the 
severity oỉ the lesions; continuous and intennittent 
treatments ỉor up to 8 weeks have been used with the 
lotion, and up to 18 months with the ointment.

Tacaldtol may be degraded by u v  radiation and 
thereỉore ư combined with uv  therapy, the ladiation 
should be given in the moming and tacaldtoi appỉied at 
bedtime.
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Adverse Effects and Precautions
As for Caldpotriol, p. 1698.2. Paraesthesia may also occur. 
Tacaldtol may be applied to the face, but care should be 
taken to avoid the eyes. Tacaldtol may be degraded by uv 
radiation (see Uses and Admỉnistratìon, above).

Preparatìons
Proprietory Preparotioru (details aie given in Volume B)
Single ingradient PrBporoHoos. Austrũr. Curatoderm; Belg.: Cur- 
atoderm; Chũe: Bonallaf; ơtinar. Bonalfa Cĩ.: Curato-
denn; Fr.: Apsor Ger.: Curatoderm; Hung.: Curatoderm; Israel: 
Curatodenn; ỊtaL: Tidapson Vellutan; Jpn: Bonalla; Mex.: 
BonaUat; PoL: Curatoderro; Pơrt: Bonalía; Spain: Bonalỉa; 
Switz.: Curatoderm; UK: Curatoderm.

Purified Talc
ESS3(b); Mastek; Povvdered Talq Purífied French Chalk; Talq 
Talco (estếatita); Talco púriíicado; Talcum; Talcum 
Puriíỉcatum; Talk; Talkas; Talkió; Talkum; OmtneHHbiii TanbK. 
C4S — 14807-966.
UNII — 7SEV7MỈU.

Pharmacopoeias. In Oàn.. Eur. (see p. vii), Int, Jpn, us, and 
Vừt.
Ph. Eur. 8: (Talq Purihed Talc BP 2014). A povvdered, 
selected, natural, hydrated, magnesium silicate. Pure talc 
has the íormula Mg}SUOio(OH)i; it may contain varying 
amounts oỉ assodated minerals. A light, homogeneous, 
vvhite or almost white powder, greasy to the touch (non- 
abraáve). I t . sbould be &ee bom asbestos. Practically 
insoluble in water. in alcohol and in dilute Solutions of 
adds and of alkali hydroxides.
USP 36: (Talc). A powdered, seleaed. natural, hydrated 
magnesium silicate. It may contaln variable amounts of 
assodated minerals among which chlorites (hydrated 
aluminium and magnesium silicates), magnesite (magnes- 
ium caibonate), caldte (caldum carbonate), and dolomite 
(caldum and magneâum caibonate) are predominanL A 
very fine, white or greyish-white, unctuous crystalline 
powder, which adheres readUy to the skin, and is ỉree bom 
grittiness.

Uses and Administration
PuriBed talc is used in massage and as a dusting povvđer to 
allay irritatíon and prevent chaững. It is usually mixed with 
starch, to increase absorption oỉ moisture, and zinc oxãde. 
Talc used in dusting povvders should be steiilised. PuriSed 
talc is used as a lubricant and diluent in makỉng tablets and 
capsules and to darify liquids.

Sterile purihed talc is also used as a sderosant aber 
drainage oỉ malignant pleural eữusion and for recuưent 
spontaneous pneumothorax. It is administered into the 
pleural ca vi ty as a slurry or by aerosol (insuãlation). Doses 
of about 5 g may be used ỉor pleural eỉhision and 2 g for 
pneumothõrax.

Pleural efíusions. Talc is used as a sderosant to achieve 
pleurodesis in the management of benign and malignant 
pleuial ebusions (p. 700.1) and recurrent spontaneous 
pneumothorax.1 '* It is generally given into the pleural

space as a slurry vỉa intercơstal tube, or by insuíQatỉo 1 
(talc poudrage) at thoracoscopy. Most reports have used ỉ 
dose of 2 to 5 g, but doses hãve ranged ữom 1 to 10 g. V 
study’ of talc pleurodesis in patients with malignai t 
pleuial eổuăon ỉound both slurry and ỉnsuíỉlation to b : 
equally effective. The most common adverse effects assc - 
dated vvith this use oỉ talc aie pain and fever. Othtt 
repoited eííects bave induded local ỉnỉection and empyc - 
ma, cardiovascular complicatíons, and respiratory ỉailut: 
(see also ESects on the Lungs, p. 1723.1).
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Adversẹ Effects and Precautions
Contamination of wounds or body cavities with talc is liablt 
to cause granulomas and it should not be used for dustin) 
surgical gloves.

Inhalation oí talc can cause respiratory irritation 
prolonged exposure may produce pneumoconiosis.

The most common adverse eữects of talc pleurodesis art 
chest pain and íever. More serious complications that car 
occur índude empyema, pneumoniás, dyspnoea, hypox 
aemia, pulmonary oedema, pulmonary embolism, acute 
respữatory distress syndrome, and respiratory lailure 
Cardiovascular complications such as tachycardia, myo- 
cardial inlarction, hypotension, hypovolaemia, and asys- 
tolic arrest have also occurred in patients treated with talc 
pleurodesis. Hovvever, the role of talc in serious 
complications is not alvvays dear as the underlying 
conditìon of patients with malignant pleural eữusion and 
the procedure itselí are Iikely to be contributing ỉactors.

Talc is liable to be heavily contaminated with bacteria, 
induding Clostridium teừrni, Cl. welchii, and Baállus anthrarís. 
When used in dusting povvders or to ữeat pneumothorax 
and pleural etíusions, it should be sterilised.

Abuse. Adverse pulmonary and ocular eíỉects have been 
assodated with the presence of talc in abused substances. 
It may be present as an exdpient in oral medications that 
are cnished then dissolved and inịeaed, or it may have 
been purposely added as a [iller to the abused substance. 
When injeaed intravenously, the insoluble talc partides 
can embolise in small pulmonary vessels causing ocdusion 
and pulmonary hypertension. The partides may also then 
migiate into the pulmonary interstiúum, indudng a for- 
eign-body reaction and hbrosis. Irregular nodules can 
develop in the lungs, vvhich may coalesce to íoim con- 
glomerate masses.1 Talc retinopathy is described as depos- 
its oỉ crystalline talc embolising in the retinal microvascu- 
lature after intravenous iniectíon.2"* Pulmonary 
granulomas5 and talc retinopathy* have also been 
described aíter nasal inhalation oí abused substances con- 
taining talc.
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011X1110960101/. A revievv by a working group oỉ the 
ỉntemational Agency for Research on Cancer conduded 
that there was inadequate evidence to conhnn whether 
puriSed talc was cardnogenic in humans but there was 
suffident evidence to confirm that talc containing asbesó- 
íorm fibres was cardnogenỉc to num.1 There have been 
suggesnons of a link benveen the use oỉ talc and ovarian 
cancer1 but although a case-conưolled study suggested an 
approxũnate doubling oỉ the risk among vvomen after 
perineal use oỉ talc the vvorking group noted that inlorma- 
tion was not available on the asbestos content of the 
talcs.1 Further case-controlled studies have also reported a 
positive assoóatíon between perineal talc use and ovarian 
cancer, although othen have lound no assodation. A 
large prospective cohort study5 that induded 78 630 
vvomen ỉound little support for an assodation overall 
although from an analysis by histological subtype there 
appeared to be a modest inaease in the risk foi serous
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invasive cancer. A meta-analysis4 that induded thu cohort 
study and 15 case-controlled studies did And a positive 
assoáation benveen any exposure to perineal talc and the 
rỉsk of developing ovarian cancer (relative risk 1.33; 95% 
conădence interval 1.16 to 1.45). Hovvever, the authors 
highlighted possible selectìon bias and conỉounding íactors 
that may have resulted in a {alse-positive assodation. 
Theie was a lack oí a dear dose-response relatìonship, dif- 
ỉerent results for hospital-based and populatìon-based 
patients, and the tiining of exposure to talc in relation to 
cancer diagnosU was not alvvays known.

An analysỉs of epidemiological studies in vvorkers 
involved in milling the raw mineral (not containing 
asbestos-like Bbres) íound no evidence of an increased risk 
of lung cancen there was some evidence of an excess among 
miners or other industrial vvorkers exposed to talc, but these 
populations were also exposed to other potential cardno- 
gens.’
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EHects on the kmgs. Acute respiratory tailure has 
occurred in patients treated with talc pleurodesis, given 
eỉther as a slurry or by insuíQatíon. ỉn a series of 338 
paáents treated with insuíAation, 4 developed acute resp- 
iratory íailure and 3 of them died.1 In another series2 of 
78 patients who unàerwent 89 procedures using slunry or 
insuíũation, respiratory complicatlons developed after 24 
procedures induding acute respiratory dlstress syndrome 
aỉter 8 procedures in 7 patients oỉ whom 1 died. In a 
debate based on these and other reports, induding some 
series in which there were no respiratory complications, 
Ít was argued3 that although the iisk of acute respiratory 
disơess u  small the use oỉ talc for pleurodesis should be 
abandoned in ỉavour of other drugs such as tetracydines 
or bleomydn. or mechanical abrasion o( the pleuia. The 
opposing vievv4 was that there were many possible causes 
for acute respiratory disưess in these cases, and that talc 
was still the best pleurodesis agent available. In a prospec- 
tive randomised comparison in patients with malignant 
pleural effusion,5 respiratory complications were more 
common wìth insuíũation than siutry. The authors noted 
that the role of talc in causing acute respiratory complica- 
tions of pleurodesis u undear and íurther study u 
needed.

It has been suggested that acute respiratory disưess 
syndrome aỉter taỉc pieurodesis may be related to the talc 
partide size. There vvere no su ch reactions in a study4 of 5 58 
paúents given large-partide (mean size 24.5 micrometres) 
talc insuHlation, and the authors suggested that reported 
cases appeared to occur in countries where talc Products 
contained higher concentrations oỉ small partides (less than 
5 micromeơes).

For other eÁects on the lungs. see under Abuse, p. 1722.3 
and Inlant Skin Care. belovv.

1. Carnpos JRM. rt al. Respiratory tailure due to insuíĩUted ulc. Lancri 
1997; 349: 251-2.

2. Rehse DH. It al. Respiratory tailure following talc pleurodesis. Am J SurỊ 
1999: 177: 437-40.

3. Ught RW. Talc should not be used (or pleurodeós. Am J Rtspá Crit Can 
Mtd 2000: 162: 2024-6.

4. Sahn SA. Talc should be used lor plcurodesù. Am J Rtspir Críi Can Med 
2000: 162: 2023-4.

5. Dresler CM, ít ai. Phase UI imergroup study of talc poudrage vs talc 
slurry sdcrosis (or malignam pleural eílusion. Chat 2005; 127:909-15.

6. Janssen JP. et al. Satety of pleurodesis with alc  poudrage in malignant 
pleural ửtlusion: a prospective cohort study. Lanctí 2007; 369:1535-9.

Infant skin ca re. The routine use of non-medicated pow- 
ders in the skin care of iníants can be hazardous and theữ 
use should be discouraged.'2 Talc acts as a pulmonary irri- 
tant and inhalation ot baby-powders by iníants has caused 
severe respiratory difficulties and severaỉ deaths have been 
reported. Careíul respiratory monitoring u indicated in 
children suspeaed of inhaling talcum povvder as the onset 
of symptoms may be delayẽd for several hours.1 There 
have also been reports oi umbilical granulomas resuỉting 
bom contamination of umbilical stumps vvith talcum pow- 
der used for skin care.2

1. Pairaudeau PW, a  aL Inhaladon ot baby potvder an unappredated 
haaard. BMJ 1991; 302: 1200-1.

2. Sparrow SA. Halỉam LA. Taỉc granulomas. BMJ 1991; 303: 58.

Preparatíons
Proprietary Preparations (details are given ta Volume B) 

Singie-ingrediení Prepqrations. USA: Sderosol.

IMHngradknt Praparation*. Arg.: Dr Selby; Talquisedan; Aus- 
traL: ZSC; Austrừr. Cutúnũc Herposicc Prurúnix; Rombay; 
Betg.: Aloplastìnet; Braz.: Pomadenne; ơtữr. Talquisedan; Fr.: 
Aloplasttae; Poudre du Marcheurt; Supro; ItuHa: Derby Cool; 
Indon.: Mtaost; Yanthi Baby 6- Bath Pov»derf; Israel: Pedisolt; 
Jpn: Boỉutsushosan; Choreito; choreitogoshímotsuto; Gorin- 
sãn; Malaysia: Rowarolan; Mex.: ỈGpoglos; NZ: Grans Remeđy; 
Lamisil Odor Bzef; Phữipp.: Johnson's Baby Double Protecúon 
Powden PoL: Pedipun Port: Cuidaderma; Rus.: Teimurov 
(TeãMypon); Spain: Amniolina; Ictiomen; Switz.: Tanno-Her- 
mal; Turk.: Cinkos; USA: Caldesene; Columbia Antiseptic Pow- 
der.

Pharmaeopoaid Preporotìon*
BP 2014: Talc Dusttag Powden 
USP 36: Nystatín Topical Powder.

Tars and Tar Oils
Breas y aceites de brea.

BirchTarOil
Aeeite de aBedul; Aceite de brea de abedúl; Birkenteer; 
GọùdrọỈỊ de Bouleau; Oleum Betulae Albae; Oleum Betulae 
ÉiTipyifềuiriaticum; Oleum Betulae Pyroligneum; Oleum 
Rusci;. Pix Betulae; Pyroleum Betulae; Macõo BepeaoBoro 
Aẻ™.
Description. Birch tar oil u obtained by the destructive 
distillation of the wood and bark of the silver birch, Betuía 
verrucosa (B. pmdula: B. alba), and the bữch, B. pubescens 
(Betulaceae); the distilỉate is aHovved to stand and the oily 
upper layer separated bom the residual tar.

Cade Oil
Alquitrán de Enebro; Ardig Katram; Brea de enebro; Goudron 
de Cade; Juniper Tar; iuniper Xạịr XỊỊịíètCad Yạặi;íộạdẹpl; oteum 
Cadintim; Qleum. Junịperi ErhWT^matìcum; Pix Cadi; Pix 
Juniperi; Pix Oxycedri; Ryroleum- lunipèri; Pyroleum 
Oxỵcedri; Wacholdefteer; MrotoKeaenoBbiii ÁẽroTb.
ATC Herb —  HD05AA500Ỉ Uunipetus oxycedrus.- tar}.
UNII — icmoP2G3:

Description. Cade oil contains guaiacol, ethylguaiacol, 
CTeosol, and cadinene.
Pharmacopoeias. In ƯS.
USP 36: (Juniper Tar). The empyreumatic volatíle oii 
obtained &om the vtroody portions of Juniperus oxycedrus 
(Pinaceae). It u a dark brovvn. dear, thick liquid with a tarry 
odour. Very slightly soluble in water; soluble 1 in 9 of 
alcohol; soluble 1 in 3 of ether leaving only a slight 
ũocculent residue; partíally soluble in Petroleum spirit; 
misãble with amyl alcohol, with chloroform. and vvith 
gladal aceác add. Store in airtight containen at a 
temperature not exceeding 40 degrees. Protect hom light.

Coal Tar
Alcatrão Mĩneral; Alquitrán de hulla; Brea. de húlla; Crude. 
CoatTar; Goudron de Hoùillé; Kamenouhelnýdehet; Katran; 
Oléum r Lithanthracis; Pix Carbon; Plx Carbonls; Rix 
Lithanthracis; Pix Mineralis pyroleum Lithanthracis; Stein-. 
kohlènteen KaMẹHHoyroiỊbHaà CMoóa. 
um  —  RS33ESÒ2EC V ; : r ; •

Description. Prepared coal tar u commerdal coal tar 
heated at 50 degrees for 1 hour.

Alcoholic Solutions of coal tar or prepared coal tar 
prepared with the aid of polysorbate have been reỉeưed to 
as Liquor Pids Carboais and Liquor Carbonis Detergens. 
Pharmacopoeias. In Br., Fr„ lnt„ and us.
BP 2014: (Coal Tar). A product obtained by the destructive 
distillation of bituminous coal at a temperature o{ about 
1000 degrees. Á nearly black, vUcous liquid vvith a sưong 
characteristic penetrating odour. On exposure to air it 
gradually becomes more viscous. It bums in air with a 
luminous sooty ũame. Slightly soluble in waten partly 
soluble in absolute alcohol, in chloroíorm, in ether, and in 
volatile oils. A saturated solution is aỉkaline to litmus.
USP 36: (Coal Tar). The tar obtained by the destructìve 
distillatíon of bituminous coal at temperatures in the range 
of 900 degrees to 1100 degrees. It may be processed íurther 
either by extracáon vvith aỉcohol and suitable dispersing 
agents and maceratìon times or by ỉractìonal distillation 
with or without the use of suitable organic solvents.
A nearly black. vUcous liquid with a characterisdc 
naphthalene-like odour. Slightly soluble in water to whidi 
it imparts an alkaline reaction; partiaỉly soluble in alcohol, 
in acetone, in carbon disulỄde, in chloroíorm, in ether, in 
methyl alcohol, and in Petroleum spirit; morẹ soluble in 
bemene; almost completely soluble in nitrobenzene. Store 
in airtight containers.

Tar
Àlqultrán Vegetal; Brea; Brea de Pino; Breà vegetal; Gọudron 
yégétại; Nadẽlhobteer; Pine Tar; Pix Ábieti narũm;' Pix Lịqúidá;' 
Pix Pini;. Pyroleurrv Pini; Wood. já r ;  ÁpeBecHan. CMO/ia; 
ApeaecHbiM flẽr0Tb. . 7 > -,r:. ^ .
AK. Herb — HD08AW5002 íPinus spp; for). •
u m  — YFH4WCS35J. •,

Pharmacopoeias. In Br.
BP 2014: (Tar). A bituminous liquid obtained hom the 
wood of various trees of the íamily Pinaceae by destructive 
distillatíon. It u known ỉn commerce as Stockholm Tar. A 
dark brown or nearly black semi-liquid with a characteristic 
empyreumatic odour; it u heavier than water. Soluble in 
aỉcohol (90%), in chiorolorm, in ether, and in flxed and 
volatile oils. The aqueous liquid obtained by shaking 1 g 
wlth 20 mL oỉ water for 5 minutes u addic to litmus paper.

Slorage. When stored for some time tar separates into a 
layer vvhich iỉ granular in character due to .minute crystal- 
lisation of catechok resin adds, etc and a suríace layer of 
a syrupy consũtence.

Uses and Administration
Tan and tar oils can reduce the thickness of the epidermis. 
They are antipruritíc and may be vveakly antiseptic. They 
are used topicaỉly in eczema (p. 1684.1), psoriasìs (below), 
dandruít seborrhoeic dermatítis (p. 1689.1), and other skin 
disorders. Coal tar preparations have largely replaced the 
use of wood tan. Ultraviolet (UVB) light inaeases the 
eíAcacy oỉ coal tar in the treatment o( psoriasũ.

Some wood tan, taduding creosote (p. 1659.3) have 
been used in expectorant preparatíons.

Nonprescríplion use. After a review of Products for saíety 
and eíGcacy the FDA ruled that cade oil or tar should not 
be used in nonprescrỉption shampoọs1 and that tar should 
no longer be induded in nonprescripdon expectorants.1

1. Anooymous. NoQpresaỉptíon đrug revỉew gdns momentum. WH0 Drug 
bự  1991; 9:62.

2. AỈioạymouỉ. PDA announces standards for aonprcscrỉptỉon sleep-aỉd 
Products and expectorants. Qin Pharm 1989: 8: 388.

Psoriasis. Coal tar has long been employed in the treat- 
ment of psoiiasis (p. 1688.1), and used alone or with dith- 
ranol and/or ultravỉolet light it continues to be a Srst-lỉne 
option, although its use u dedining. It u particularỉy sui- 
ted to the treatment of stable chronic plaque psoriasis. Its 
mode oỉ actíon u unknovvn but it u considered to have 
anúproUíeratíve and anti-inflammatory activity, produdng 
a reducdon in the thỉckness of viable epidermU. Crude tar 
preparations are rather messy and unpleasant* reAned Pro
ducts may be rnote aesthetìcally acceptable and less likety 
to stain skin, haữ, and dothing aỉthough some consider 
them to be less eSecdve.

Treatments usually start vvith concentrations equivalent 
to 0.5 to 1% of crude coal tar vvith the concentration being 
increased as necessary every few days up to a maximum oỉ 
10%. The higher strength preparations may be required for 
the management of thicker patches oỉ psorìasU but the 
BiitUh Assodation oỉ Dermatologists considers that coal tar 
preparatìons of between 1 and 5% in vvhite or yellow soft 
paraíhn are as ehective as higher concentrations, and that 
the use of higher concentrations, which has been 
traditionally advocated, has no evidence-based íoundation 
and u best avoided, espedally as it restrìcts outpatient use.

Coal tar may not dear psoriasU as last as other agents but 
extended periods of remUsion can be obtained with its use. 
The Goeckerman regimen utilises the enhanced efficacy 
o b ta in e d  w h e n  co a l t a r  is appU ed b e ío re  e x p o s u r e  to  
ultraviolet (UVB) light The mechaiúsm for this eííect u 
unknovvn but it does not appear to be due to the 
photosensitising actìon of coal tar. In most regimens the coal 
tar u applied 2 hoưrs beíore exposure to UVB light. In 
Ingram's regimen and its modiEcations the use o! coal tar 
and UVB light u followed by topicaỉ tteatment with 
dỉthranol. It has been suggested that the initant eữects oí 
dithranol ưeatment can be reduced vvithout loss of eí&cacy 
if coal tar u also used.
Reíerences.

1. Rotstdn H. Baker c. The ueatmeni of psoriaóỉ. Ued J  Aiat 1990; 152: 
153-64.

2. Amold WP. Tat. ain  Dematal 1997; 15: 739-44.
3. tbami GP. Saĩkar R. Coal ta r  past, present and biture. ũin Bxp Drmatot 

2002: XI: 99-103.
4. Bridih Assodatkm <A Dennatologisa. Psoriasls -  geseral managemem. 

Avaỉỉabỉe ae http://www.bad.org.uk/sỉte/769/Deíaiilt.lspx (iccesed 
25/05/10)

Adverse Effeds and Precautions
Tan and tar oilỉ may cause initadon and acne-like eruptions 
oi the skin and shouỉd not be applied to inũamed or broken 
skin, mucosa, or the anogenital area. They should be used 
with caution on the face and skin Qexures. Hypersensitivity 
reacúons are rare but wood tars are more likely to cause

The Symbol t  denotes a preparation no longer actively marketed

http://www.bad.org.uk/s%e1%bb%89te/769/De%c3%adaiilt.lspx
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sensitisatìon than, coal tar. However, unlike wood tars, coaỉ 
tar has a photosensitising actíon. Preparatíons of reãned tar 
Products appear to be less likely than crude tars to stain the 
skin, hair, and dothỉng.

Depenđing on their compoátion the systemic eỉĩects oỉ 
tars and tar oils are similar to those for phenol (see 
p. 1764.2).

Cardnogenidty. Coal tar and coal tar distillates contain 
several knovvn and potential cardnogens induding benz- 
ene, naphthalene, and other polycyclic aromatic hydrocar- 
bons.1 Studies oỉ occupational exposure (ỉor example. dur- 
ing coke production, coal gasiBcation, and aluminium 
production) have íound systemic absorption of sigrúíicant 
amounts oỉ polycydic aromatic hydrocarbons,1 and 
increases in the risks oí developing a range of cancers.1-2 
Systemic absorptìon oí polycydic aromatic hydrocarbons 
has also been measured aíter the application oí coal tar 
preparations used in the treatment oí skin conditions.2 
Hovvever, although an increased risk of skin cardnoma 
was íound3 ìn 59 patients with psoriasis vvho had had very 
high exposures to tar and/or u v  radiation. other cohort 
studies4*6 ỉound no increase in the risk of developing can- 
cers from coal tar. even after long-term use.

1. National Toxicology Program. Coal tars and coal tar pitches. Rcp Caràttog 
2002; 10: 68-70.

2. van Schooten F-J, Godschalk R. Coal tar thcrapy: is it carcỉnogenìc? Drug 
Sạfety 1996; 15: 374-7.

3. Stera RS. a  ai. Skỉn cardnoma in patienis wíth psorũỉìs ưeated vvith 
topicaỉ tar and artifidaJ ultravỉoiet radiation. Lanat 1980; i: 732-5.

4. Plttelkow MR, tí ai. skỉn cancer in patícms with psoriasis ưeated with 
coal tar. Arời Dermaĩol 1981; 117: 465-8.

5. Jones SK et ai. Further evidence oỉ the saíety oí tar in the management 
oípsoriasứ. Br J Dematoi 19B5; 113: 97-101.

6. Stem RS, Laird N. The carónogenic risk of treatments íor severe 
psoriasis. C am  1994; 73: 2759-64.

Extemporaneous preparation. Concem about the possible 
cardnogenic potential of coal tar (see above) led the 
Health and Saíety Executive in the UK to recommend that 
gloves ỉor Chemical protection, as opposed to disposable 
surgeon's gloves, should be wom duríng the extempora- 
neous preparation oỉ ỉormulations containing coal tar.1

1. Anonymòus. Chemical proiection gloves rea)mmended ÍOT coal tar 
oỉntments. Pharm J 1997; 259: 757.

Preparations
Pnoprietary Preporolions (detailỉ are given in Volume B)
Single ingredient Praparotions. Arg.: Alcoderm: Fijadd; Inge- 
shampt; Luxolar: Soriacun Sorial; Sutiico Tan Target AustraL: 
Alphosylt: Linotart; Neutrogena T/Gel; Pinetarsol; Polytar Plus; 
Braz.: Tarũex; Theratan CaruuL: Balnetart; Doak-Oil; Exorex; 
Mazon Medicated Soap; Neutrogena T/Gel Therapeutic 
Neutrogena T/Gelt; Pentrax; Psoriasiru T/Gel Therapeutìc Tar- 
geb Tersa-Tac Chữe. DHS Tar Geỉ; Neutrogena Shampoo Neu- 
tart; Tarmed; Tigel Coaltan Cz.: Ddatarỷ; Fr.: Caditan Ger.: 
Lorinden Teersalbe; Taimed; Teer-Linola-Fett; Gr.: Exorex: 
IoniL' Neutrogena T/Gel; Tarmed; Hong Kong. Pinetarsol; 
Zetái+; Hung.: Preederm Tar shampoo; ĩndùr. Cotan Exorex: 
IrL: Exorex; Neutrogena T/Geb Pentrax; Pinetarsolt; Psoriderm; 
Israel: Alphosyl 2 in 1; T/Gel-h ItaL: Konon SDE Tan Malaysia. 
Baby Shield Medicated Cleansen Pin-Xol; Pinetarsol; Mex.: 
Ionil-T Plust; Tarmed; Neth.: Bxorex; NZ: Pinetarsol; Poi: 
Delatarh Freedenn Tarh Polytan PorL: Neutart; Tarmed; Rus.: 
Preederm Tar (thpaaepM Herơn); SM.fr.: Alphosylt; Denorex; 
Exarex; Linotarh singapore. Hi-Tan PinetarsoL- Polytar Plus; 
Spain: Alfitan Alphosylt; Exorex; Piroxgel; Tar Isdin champut; 
Tarmed; UK: Alphosyl 2 in 1: Carbo-Dome: Clinitarl-; Exorex; 
Pentrax; Pinetarsolf; Psoridenn; T/Gel; USA: Balneun DHS 
Tan Fototan Grandpas Wonder Pỉne Tai Conditionen Ionil-T 
Plust: MG217 Medicated; Neutrogena T/Gd; Oxipor VHC; PC- 
Tan Pentrax; Polytan Psorent; Taraphilic Tegrin; Tera-Gd; 
Zetan Veneỉ.: Neutrogena T-Gel.
Mute-ingredient Pieporoliom. Arg.: AcnetroL' Aeroseb; cham- 
puadd; Cìdermex; Cremsor N; Eurocoab Parm-X; Hyaluron; 
IngemetỶ; Ionil-T; Laurinol Plus; Medic Mencogrín AP; Men- 
cogrin; Mencogrin; Novoíanna; Novotarraa; Novoíarma; Oilaiío 
Compuesto; Salpad T; Sequalỉ G; Sorsis Beta; Sorsis; Sorsis; 
AustraL: Alphosyit: Bczema Cream; EgoPsoryl TA; FongitaiT; 
Hamilton Pine Tar with Menthol- Ionil-T; Plnetarsob PinetarsoL' 
Polytar; Psor-Asist; Sebitan Braz.: Hebrin; IonU-T; Polytan 
Canad.: Oan-Tar Plusỷ; Denorex Medicated; Herbal Multi-Tar 
Plus; Mazon Medicated Cream; Mazon Medicated shampoo; 
Medi-Dan; Mild Multì-Tar Plus; Multi-Tar Plust; Oxiport; p & 
s PỈUSỶ; Polytar AF: Polytan Regular Multi-Tar Plus Sebcur-T; 
SJ Unhnentt; Sterex Plust; Sterext; Tardan; Targd SA; X-Seb 
T Plus X-Seb T; X-Tarh Chũe. lonil-T; Cz.: Polytar AF; Polytan 
Suspenão Visnevski cum Pice Liquida HBF; Fr.: Alkotarh Lac- 
coderme a lhuile de cadeỷ; Node DS+; Node DS; Node K; Node 
Ph Novophane K' Psocortenet: Sebosquamt; Squaphane E; 
Squaphane P; Squaphane S; Squaphane; Squaphane; àr.: Loca- 
coiten Tan Pisaveril; Hong Rong: BP-2-4-2+; Egopsoryl TA; 
Pongitan Ionll-D Multi-Tait; Polytar Emollient; Polytan Sebi- 
tan Hung.: Polytar AFf; Polytart: India: Alphosyb cárel; Coal- 
syl-S; Coalsyl-S; Cotar-K; Cotar-S; Dermatan Derobin-HC; 
Derobin; Ionax T; Ketotan Ocona-CT; ĩnàon.: Polytait; h i.: 
Capasal; Cocois; Denorext; Polytar Emollienc Polytan 
Pragmatart; Israet. Capasal; Polytan ItaL: Usterine Tartar Con- 
trol; Pentrax; Rívescal Tan MaUtysia: Egopsoryl TA; Mentan

Polytan Sebitan Mex.: Antaderm; Dariseb; Dealan; Dennoscalp; 
Ioníl-Tt; Jabon dd Ho Nacho; Polytan Sebryl Plus; Sebryl; Seb- 
stopp; Shampoo dd Tío Nachot; Mon.: Dermagor Betacade; 
Neth.: Denorex; NZ: Coco-Scalp; Egopsoryl TA; Ionil-T; Polytar 
Emollientt; Polytar Plus; Polytar, Sebitan Pkũipp.: Fongitan 
Ionil-Tt; Polytan PoL: Cocois; Polytar AF; Psorisant; PorL: 
Alpha Cade; Banholeum Composto; Betacade; Pongitan 
Polytan SJlfr.: Aiphosylt; Fongitan Haatỉemensỉs; Oxipor 
VHCỷ; Polytan SB Universal Ointmenit; Tritan Singapore. 
Cocois Co; Cocois; Egopsoryl TA; Pongỉtan lonil-T; Polytan 
Sebitan Spain: Alphosylỷ; Emolytarf; lonil Champu; Polytarỷ; 
Tar Isdin Plust; Sncation Plus; Thai.: Fongitart; Polytan Turk.: 
Kadolin; Wilkinsonf; VK: Alphosyl HCf; Capasal; Cocois; 
Polytar AFf; Polytar Emollient; Polytar Liquid; Polytar Plus; 
Psorin; Sebco: Snowfire; Varicose Ointment; Ukr.: olesan 
(Oaecaa)t; USA: Ala seb T; Boil Ease; Ionil-T; Medotar; 
Neutrogena T/Sal; Pazol XS; Sal-Oil-T; Sebex-T; Taxlene; Tar- 
sum; X-Seb T Plus; X-Seb T.

Homoeopathk Preparotiom. Canad.: Adrisint-

Phormocopoeiol Praparalions
BP 2014: Calamine and Coal Tar Ointment; Coal Tar and Salicyllc 
Add Ointmem; Coal Tar and Zinc Ointment; Coal Tar Paste; Coal 
Tar Solurion; Strong Coal Tar Solution; Zinc and Coal Tar Paste; 
USP 36: Coal Tar Ointment; Coal Tar Topical Solution; 
Compound Resordnol Ointment.

T a x a r o t e n e  IBAN, USAN, HNNI
AGN-l 90168; Tatsaroteeni; Tazaroten; Tazarotène; Tazarote-
no; Tazarotenum; Ta3apoTeH.
Ethyl.6-[(4,4-dimethylthiochroman-6-yl)ethynyỉ]nicotinate. 
Cj,H2IN02S=351 j  
CAS —  ỉ 18292-40-3.
ATC —  D05AX05.
ATC Vet —  QD05AX05.
UNII —  81BDR9Y8PS.

Uses and Administration
Tazarotene iỉ a retinoid used íor the topical treatment oỉ 
mild to modeiate acne and plaque psoriasis, and to treat 
signs of photoageing. Tazarotene is a prodrug that is de- 
esteríhed in the skin to itỉ active íorm, tazarotenic add. The 
mode of action is unknovvn but it appears to modulate cell 
proliỉeration and diỉíerentiation.

In the ưeatment of psoriasis. tazarotene 0.05% CTeam 
or gel is used initially and increased to 0.1 % if necessary. It is 
applied once daily in the evening. tn the ỤK tazarotene is 
licensed for use in patients with psoriasis affecting up to 
10% of the body-suriace; in the USA, it may be used on 
psoriasis involving up to 20% of the body-suriace.

In the ưeatment of acne, tazarotene is applied as a 0.1 % 
gel or cream once daily in the evening.

There may be exaceĩbation of acne during early 
treatment or of psoriasis at any time duríng treatment. 
The treatment period is usually up to 12 vveeks, although 
tazarotene has been used for up to 12 months in the 
treatment oi psoriasis.

A 0.1 % cream is used ĩn the topical tieaunent of certain 
signs of photoageing (ỉadal fine vvrinkling, mottled hypo- 
and hypeipigmentation, and benign ladal lentigines). It is 
applied once daily at bedtime to lightly cover the entire face. 
Reviews.

1. Foster RH. tì úí. Tazan>teoe. Drup 1998; 55: 705-11.
2. Tang-Lnj DD-S, ti ai. Cỉinical pharmacokinetỉcs and drug metaboiisra oí 

tazarotene: a novel topicaỉ rreatment for acne and psoriasis. Clin 
Pharmacokimt 1999; 37: 273-87.

3. Guencher LC Opdmiáng ireatraem wỉih topicaỉ taurotene. Am J Oài 
Dermaĩoi 2003; 4: 197-202.

MaGgnant neoplasms. There has been some interest in 
the use oỉ topical tazarotene in the treatment of neoplasms 
aíỉecting the skin. Prelinũnary studies have reported some 
lesion regression or deaxance in basal cell1 and squamous 
cell cardnomas2 (p. 714.2), and mycoãs hmgoides3 
(p. 698.3).
1. Bianchi u  tt  a i Topical treaonem oỉ basal cell carcỉnoma wiih 

taurotene: a dinicopaứiologicai siudy on a large series of cases. Br J 
Dermatoi 2004; 151:148-56.

2. Bardaid F, a  ai. A pỉlot study on the use oí topical taxaroiene 10 creat 
squamous cell cardnoma in srtu. J Am Acad Dermatol 2005; 52:1102-4.

3. Apiỉamthanarax K  tt ai. Tazaimene 0.1% gel íor reítaaory mycosiỉ 
hmgoides ỉesions: an open-label piỉot study. J Am Acad Dermatol 2004; 
50: 600-607

skin disorders. Tazarotene is used for the topical ưeat- 
ment of mild to moderate acne1-2 (p. 1682.2) and plaque 
psorians3-4 (p. 1688.1); beneht has also been reported for 
psoriasis of the nails.5-‘ Improvement has been reported 
too in keratinisation disorders such as Dariei^s disease7'3 
(p. 1683.2) and congenital ichthyosis9' 11 (p. 1685.1). Topi- 
cal tazarotene can also improve some signs oí photoageing 
(p. 1686.2), ỉnduding fine vmnkling, mottled hyperpig- 
mentation, and lentigines (liver spots).12'14

1. Leyden JJ. Meia-analysỉs of ĩopỉcal tazarotene ỉn the ireatment of mild 
to moderate acne. Cutà 2004; 74 (4 suppl): 9-15.

2. Shalita AR. tí aL Hữects oỉ taxarotene 0. ỉ % cream in the treatmer r oỉ 
tatíal aone vulgarỉs: pooled resuỉts frora two multicenier, double-blind 
randomỉzed. vehỉde-comruned. patalld-group uiaỉs. Oin Ther 2004; 26: 
1865-73.

3. Wdnsiein GD, tí ai. Taxarotene creara ỉn the oeatment of psoríasỉs: two 
multicenter, doublc-blind, randomiaed. vehide-conưoHeđ studỉes oỉ the 
saíety and efficacy of tazaroiene creams 0.05% and 0.1 % app&ed once 
daỉỉy for 12 weekk J Am Acad Dermatol 2003; 48: 760-7.

4. Dando TM, WelHngton K. Topical tazarotene: a revỉevv of ĩts use ỉn the 
treatment of plaque psoriasỉs. Am J ơừt Dermatoi 2005; 6; 255-72.

5. Scher RIC tí a i Taáưotene 0.1% gd in the treatroent of Sngemail 
psoriasis: a double-bllnđ, randomỉzed vehide-controlled study. Cutìs 
2001;48:355-8.

6. Bỉanchỉ L  tí ai. Tazarotene 0.1% gel ỉor psorỉasỉs of the Angemaỉls ind 
toenaỉls: an operu prospective study. B rj Dematoỉ 2003; 149: 207-c.

7. Oster-Schmldt c. The treatment of Darier^s dỉsease with topical 
tazarotene. B rJ Dcrmaíol 1999; Ỉ41 :603-4.

8. Braneỉỉỉ V, tí aỉ. Lỉnear Darie^s dỉsease successfuỉỉy treated with 0 i% 
tamrotene geỉ flshort-contact' therapy. Eur J Dtrmatol 2006; 16: 59-61.

9. Hohnann B, tí aL Effeci oi topỉcal tazarotene ín the treatmem of 
congenltal ichthyosis. Br J Oermatal 1999; 141: 642-6.

10. Maruỉti GC tí al. Type ỉ lamdỉar ichỉhyosis improved by tazaroi -ne
0.1% gel. Oin Exp Dermaíoi 2003; 28: 391-3.

11. Kundũ RV. tí ai. Lameliar ichthyosỉs treated wỉth tazarotene 0.1% gt I. J 
Am Aaxd Dtrmatoì 2006; 55 (suppl 5): S94-S95.

12. Phillips TJ. tí aỉ. Efficacy of 0.1 % taxarotene cream for che treatmen oí 
photodamage: a 12-month multicemer, randomized trial. Arch Derm 'to! 
2002;138: 1486-93.

13. Machcỉnger LA. tí ai. Hỉstoiogical eííeas oí iazamtene 0.1% cream vs. 
vehỉde on photodamdged skin: a 6-month. multicentre, dmible-bli id, 
randnmized. vchicỉc-amưullcd srudy in paticnts vvith phtirodama tii

ị íaclal skin. BrJ Dermatởl 2004; 151: 1245-52.
I 14. Kang s .tía i. A mulĩicenter, randomìzed, dnuble-blind trial of tazaroi' ne

0.1 % cream in the treatment of phorodamage. J Am Acad Dermataỉ 20 )5; 
52: 268-74.

Adverse Efkcts and Precautíons
As for Tretinoin. p. 1726.1 and p. 1726.3.

Systemic absorption from tazarotene applied topically is 
low, and the most Irequent adverse effects are on the slcn; 
the inddence of adverse events appears to be concentration 
related.

Animal studies have indicated that tazarotene is Íetotoíic 
and teratogenic. Licensed produa iníormation recommen Is 
that tazarotene should not be used during pregnancy or n  
vvomen planning a pregnancy; it also advises startỉ: Ig 
therapy duríng normal menstruation, within 2 vveeks }f 
confirming a negative pregnancy test in women of chi] 1- 
bearíng potential. Similarly, tazarotene should not be use ỉ, 
or used with caution, during breast ỉeeding, as animal da :a 
indicate that it may be distributed into breast milk.

Effeds on ihe skin. A 57-year-old man with diabetes at d 
recaldtrant psoriasis on the Ưunk and limbs developi d 
acute dermatitis' in the genital area 2 vveeks aíter startit g 
ữeatment vvith topical tazarotene 0.1%. The aỉỉected are IS 
became ulcerated over the next few days. It was suspeai d 
that acddental contaa vvith the tazarotene that had bet n 
applied to the truncal psoriasis was responsible. Pyogen c 
granuloma has been assodated with topical tazarotei e 
and other retinoids given orally or applied topically (SI e 
EKects on the Skin, Haứ, and Nails, under Isotretinoi I. 
p. 1709.1).

1. Wo)lina u. Genỉtal ulcers ỉn a psorìasỉs patỉent usỉng topical tazaroter 
B rJ Dtrmatol 1998; 138: 713-14. N

Preparatíons
Propriotary preporotions (details are givcn in Volume B)
Single-ỉngredient Preporotions. AustraL: Zorac; Austria: Zorac •; 
Beig.: Z0T3C, CanatL: Tazorac ơtiíe. Aguden China: Le Wei {. . 
%); Que Wei (^ỉít); Cz.: Tazoract; Fr.: Zorac; Gr.: Zora ;
In d ia : A-Ret TZ: La Tez; Tazret; IrL: ZoracỶ; Israel: Zorac ■; 
IlaL: Zorac Mac.: Suretin; Tazmerab PoL: Zorac SJífr.: Zora ; 
Singapore. Avage; Spain: Zorac Switz.: Zoracf; UK: Zora ; 
USA: Avage; Fabior; Tazorac.

Thìoglycollic Acid
Kwas tioglikolowy; Tioglicólico, ácido; TnomMKoneBai 
KncnoTa.
Mercaptoacetic acid.
C2H4Ọ ịS=92.11 
CAS — 68-ìl-ì. 
um  — 7857H94KHM.

Calcỉum Thioglycollote
Calcium Merraptoacetate; Tioglicoiato cálcico; TviornviKonír 
Kanbqtia ■
Calcium mercaptoacetate trihydrate 
CjH2CaĐ2S3H2Ó=1842
G\s  — 814-71-1. -
UNII — , J96I29652N (calơum thioglycollate); F376WF95N/ 
(calơum thioglycollate trihydrate).

ProtìỊe
Thioglycollic add is used, usually as the caldum salt, ú 
depilatory preparations. Thioglycollates are also used in hai 
waving or straightening Products with potassium bromat'

A1I CTOss-reíerences reíer to entries in Volume A
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as the neutraliser. There have been reports of skin reactìons 
assoáated with the use of thioglycollates.

Tioxolone (BAN, rlNNI
'ÒL-nO; thioxolone; TỈoksòlon; Tịoksoloni; Tioxolon; 
Tioxolona;Tioxọlonụm; Tmokccmiqh. 
ổrHydíoxy- í,3-benzoxatbiól-2-one.
C7HAS=T682 ;•

— 4m -65-ĩ. ! :
ATC —  DỈ0A8O3.
ATC Vet — QDỈ0AB03.
u m — soFAjjfí9CD. . V ■

Pharmacopoeias. In Pol.

ProẠVe
Tioxolone has astringent and keratolytic eữects, and has 
been used topically in the treatment of various skin and 
scalp disorders.

Titanium Dioxide
G . PỊgrọeọVĩ %®itẹ 6; .Co|ourfnd©5 Na- 77Ổ9 Ì; ,E Ị7 ll õxid  ̂
titanịởty; ỊỊỊaaỊnịdioksidi; Tìtandioxid; ĩltán-dioxid^ Tìtạne, 
-dìoxyde ,de;:Tttanii đioxídum; ,Tìtanio,dióxído de; Trtaniurri' 
Oxide; Titano dịoksidas; Titanyum Dioksí^:Jytanu(IV) tlenek; 
flKOKcwfl TiạiaHa; AayoKiáCb ĨMTaHa. :
TiOj=79.86
CAS — (3463-67-7.
u m  — Ĩ5FIX9V2JP. ■

pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Títanium Dioxide). A white or almost white 
povvder. Practically insoluble in vvaten it does not dissolve in 
dilute mineral acids but dissolves slovvly in hot concenưated 
sulíuric add.
USP 36: (Titanium Dioxide). A vvhite odourless powder. 
Insoluble in water, in hydrochloric add, in aitrìc add, and in 
2M sulỉurìc add; dissoives in hot sulỉuric add and in 
hydrolluoric add; it is rendered soluble by hision with 
potassium bisulíate or with alkali hydroxides or carbonates. 
A 10% suspension in water is neutral to lionus.

ProẠVẹ
Titanium dioxide has an action on the skin similar to that oỉ 
tãnc oxide (p. 1729.1) and has similar uses. Titanium 
peroxide and titanium salicylate are used vvith titanium 
dioxide for nappy rash. Titanium dioxide reílects ultraviolet 
lightandisusedasaphysicalsunscreen (p. 1681.3).Itisalso 
an ingredient of some cosmetics. It is used to pigment and 
opadỉy hard gelatin capsules and tablet coatings and as a 
delustring agent for regenerated cellulose and other man- 
made ũbres. Spedally puríSed grades may be used in food 
colours.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparotions. Austral.: Sunsense Sensitive; 
Canad.: Aquasmootht; Creme de Soinst; Dermalogica ultra 
Sensitive Face Blockt: Luxiva Lastingt; Neuưogena Sensitive 
Skint; Photogenic Concealert; Revlon Complexion One Step+Í 
Stilat; Chile: Fotocrem P; Neuữogena Bloqueador Solar Piel 
Sensiblet; Unitone 4; Ger.: Haemo-Exhirud Bufexamacf; Hơng 
Kong: Sunsense Sun Sensitive; Malaysia: Sunsensc Sunsensi- 
tive; Mex.: Blancaler; Uveil PS; NZ: Active Duty Sunscreen; 
Hamilton Sunscreent; Philipp.: Innobloc PorL: Dermagor 
Ecran Solart; Singapore: Sunsense Sunsensitive; USA: Havvai- 
ian Tropic Protective Tanning; Neutrogena Chemical-Free: TI 
Baby Natural; TI Screen Natural; Vanicream; Venet.: Oveil PS.

Muhi-ingredient Preparalions. Numerous preparations are liỉted 
in Volume B.

Pharmocopoeial Preparations
BP 2014: Titanium Ointment.

Traíermin (USAN, riNNỊ <8>
CAB-2001; Traíermina; Trafermìne; Tràíèrmihúm; TpảệeịbMÌÌH.
2-ìS5-Basic-fibrob(astgrowth laetor (human done XKB7/ 
:ẠHFỊ1 preairsor:JốụÒK(};vr V 
'CAS—  Ỉ31094-16-Ù

Prọíilẹ
Traícrmin is a human recombinant basic Sbroblast grovvth 
íactor (b-FGF) that promotes tissue granulation and the 
íonnation of new blood vessels. It is used as a topical liquid 
spray for the ưeatment of bums and intractable skin tiiceis.

Reíerences.
1. Robson MC tí ai. Sequential cytokỉne thcrapy for pressure uỉcers: 

dinical and mechanistíc response. Am  Surg 2000: 231: 600-11.
2. Paync WG. t í  aỉ. Long-term outcome stũdy oi growtb ỉacĩor-treatcd 

préssure ulcers. Am J Surg 2001: 181: 81-6.
3. Ichioka s. tí a l  The positìve experience ol using a growth bctor product 

on deep vrounds wũh exposed bone. J Wnutd Can 2003; 14: 105-9.
4. Motomur* H. ữ a i Aggrèssỉve oonservatỉve cherapy for rehactory uỉcer 

with dỉabetes and/or arteriosderosỉs. J Dennatol 2006; 33: 333-9.
5. Hashimoto N. ữ tứ. Management ỡỉ skulỉ base deỉect wỉth bFGF after 

ertendve skuU base surgery— two case repons. Minim Invasivt Neumurs 
2008; 31:136-9.

Preparatìons
Propríetary PreparaHons (details are given in Voiume B)
Single-ingredient Praparationỉ. Jpn: Fibiast.

T r e t i n o i n  (BAN, USAN, riNNì 
ẠcĨịỆìọ retinoico; NSC-Ĩ22758; Retinoic Aadr Tretinòlini; 

'Tretìnoína; Tretinoinas; Trétinoỉne; Tretinoinúm; Tretynoina; 
Vitamin A Add; Vitamina A áđda; TpeTMHOMH. 
all-trans-Retìnoic add; :Ị5-Apo-(3-cafòten-lS-oic add; 3,7- 
PỊỊmeTHyl-9-(2.6,6-trimethylcydohex-l-enyl)nona-2,4,6,8-a/I- 
tráhs-tetraenoic add.

. . . .

CAS —  302-79-4 (tretìriọin); 40516-48-1 (tretinoin tocokril). 
ATC —  D10AD01, LOIXXI4.
ATC Ver —  QD10AD0I; QLOVOƠ4.
UNII —  5688UTC01ỊL

Phamnacopoeias. In Chin., Eur. (see p. vii), and us.
Ph. Eur. 8: (Tretinoin). A yellovv or light orange crystalline 
povvder. Practícally insoluble ỉn waten slỉghdy soỉuble in 
alcohol; sparingly soluble in dichloromethane. It is sensìtive 
to light heat, and aữ, espedaUy ữt solution. Store in airtight 
containers under an inen gas. Protect &om light. The 
contents oí an opened Container should be used as soon as 
possible and any unused portìon should be protected by an 
atmosphere oỉ an inert gas.
USP 36: (Tretinoin). A yellovv to light-orange crystalline 
povvder. Insoluble in vvater; slightiy soluble in alcohoỉ and in 
chloroỉorm. Store in airtight containers, preỉerably under an 
atmosphere of an inert gas. Proten from light.

Uses and Administration
Tretinoin is a retinoid and is the acid form oí vitamin A 
(p. 2098.3).

Tretinoin is mainly used in the topical ưeatment oỉ acne 
vulgaris when comedones, papules, and pustules pre- 
dominate. It appears to stimulate mitosis and tumover of 
ỉollicular epitbelial cells and reduce their cohesiveness 
thereby ladlitating the extrusion of existìng comedones and 
preventing the formation of new ones. It also appears to 
have a thinning effea on the sưatum comeum. Tretinoin is 
applied as a cream, gel, or alcoholic solutíon, usually 
containing 0.01 to 0.1%. The skin should be deansed to 
remove excessive oiiiness and drìed belore applying 
ơetinoin lightly, once or tvvice daily according to response 
and irritation; some patients may require less írequent 
applicarions. Other topical preparatíons (induding skin 
moisturisers) should not be applied at the same time as 
tretinoin is applied, and caution is required if other local 
irritants are used concurrently. There may be apparent 
exacerbations of the acne during early ữeatment and a 
therapeutic response may not be evident íor 6 to 8 weeks. 
When the condition has resolved maintenance therapy 
should be less ừequent.

Preparations containing 0.02 or 0.05% cretinoin have 
been used for the treatment of mottled hyperpigmentation, 
roughness. and One vvrinkling of photodam aged skin. ỉt is 
applied once daily at night. Hííects may not be seen until 
about 6 months after starting treatment.

Tretinoin is also used to induce remisáon in acute 
promyeiocytic leukaemia. A daily dose oỉ 45 mg/m2 is 
given orally in 2 divided doses with food. Treatment is 
continued until complete remisãon has occurred or up to a 
maximum of 90 days. Dose reduction has been 
recommended in hepatic or renal impairment (see below).

Por the use of ưetìnoin in children, see below.
A liposomal íormulation of ưetìnoin ỉor intravenous use 

has been investìgated in T-cell non-Hodgkin's lymphoma, 
and acute and chronỉc leukaemia.

Tretinoin tocoleril (tocoretinate) has also been used.

Admỉnistration in diildren. Topical tretínoin is licensed in 
the UK ỉor acne vulgaris but the product iníormation does 
not give age limits or spedfy any partícular patient popu- 
Iation. It is not licensed ỉor iníantile acne although the 
BNFC suggests that it may be used under spedalist super- 
vision.

The use oi oral ữetinoin to induce remission in acute 
promyelocytic leukaemia (see Malignant Neoplasms, 
beỉow) in children has been ỉtudiecLlo Aỉthough there is

less expeiience than in adults, a similar dosage regỉmen oí 
45 mg/m1 daiỉy (see also above) has been used in chỉlđren 
ranging in age from 1 to 16 years. Dose reduction should be 
considered ư severe toxldty, particularly intractable 
headache, occurs. Although ã lòwer dose oỉ 25 mg/m2 
daily might reduce neurotoxidty2-3 the two doses have not 
been dirẽctly compared.

1. de Botỉon s, tí ai. Outcome oỉ chilđhood acuce promyelocytlc leukemia 
wítb aũ-ưaiư^minoỉc add and cbemoihenpy. J ơm  Oncol 2004; 22: 
1404-12.

2. Tesiỉ AM, tí aL GIMEMA-AIEOP AỈDA protocol ỉor the treatraent ữỉ 
aewỉy dỉagnosed acme promyeỉocytíc leukemỉa (APL) in chiỉđren. Blood 
2005; 10<c 447-53.

3. Ortega JJ,tía L  Treatmem with all-oans retínoỉc add and anthracydỉne 
monõchemotherapy for chỉỉdren with acute promyelocytic leukemỉa: a 
muỉiỉcenter smdy bý the PETHEMA Group. J  Qin Ontol2005; 23:7632- 
40.

Adminiỉỉration in hepatic and renal impainnent.
Although dosage adjustment has not been studied in 
patients with hepadc or renal impainnent, licensed UK 
produa úưormation suggests that oral doses oi tretinoin 
for acute promyelocydc leukaemia should be reduced to 
25 mg/ml daily.

There is a report1 oỉ 2 patients who requứed dỉalysis 
during tretinoin treatment for acute promydocytic leuk- 
aemia and who achieved remission; one was given a dose oỉ 
20 mg/m2 daily in 2 divided doses and the other received 
35 mg/m2 daily in 3 divided doses.
1. TaJdtani K tí ai. niannacokinetỉa ot đlỉ-traas rednoic ẵàd ỉn acute 

promyelocytic lexikemỉa patỉents on đỉaỉysỉs. Am J ỉừmatol 2003; 74ỉ 
147-4.

MaBgnant neoplasms. Tretinoin differentiation therapy 
has become the established treatment for acute promyelo- 
cytic leukaemia (APL), a subtype oí acute myeloid leuk- 
aemia (p. 693.1). Tretinoin is eííective in APL because the 
characteristic chromosomal abnormalities result in an 
abnormal retinoic add receptor. When given araũy, it has 
produced complete remisnons in more than 90% of 
patients.1"4 However, the duratíon of remisàon is short 
unless consolidation, usually vvith an anthracydine- and 
cytarabine-based regimen, is given concunently or subse- 
quendy. The combinatíon of tretínoin and chemotherapy 
has been shown to result in improved survival compared 
with chemotherapy alone.1-5-4 Prolonged maintenance 
therapy induding intermittent tretìnoin also appears to 
reduce the rate of relapse.6 Although beneãt has been 
reported with continuous ttetinoin maintenance7 this is 
generaỉly considered to Iead to resútance.’ A lỉíe-threaten- 
ing syndrome has developed in some patients who have 
received oral tretìnoin for APL (see Retínoic Add 
Syndrome, under Adverse Eííects, p. 1726.2). Children 
seem partìcularly sensitíve to the adverse eHects oỉ oral 
ưetinoin on the CNS (see also Eữects on the Eyes, 
p. 1726.1, and Administratíon ìn Children, above). A 
lipid-based intravenous ỉormulatíon of ữetinoin has been 
inveỉtígated ỉor the treatment oi APL.

Tretínoin has also been tried for topical chemopreventíon 
in patìents at increased risk of skin canceis, and in the 
management of oral leucoplakia (see Malỉgnant Neoplasms 
under Isotrednoin, p. 1707.1).

1. Avvtsad G, TaOman MS. Alỉ-txans retinoíc acỉd ỉn acute promydocyúc 
leukaemia. Best Pratí R a CUn ữaematol 2003; Ỉ6ỉ 419-32.

2. de Botton s. tí tã. Outcome of childhood acute promyeỉocytic leukemia 
with aũ-trans-retínoic add and chemotherapy. J ơin Oneoỉ 2004; 22: 
1404-12.

3. Ortega JJ, tí  ai. Treatment with aỉỉ-tram reứnoic add and anthracydỉne 
monochemotherapy for chiỉdren wỉth acute promyelocytỉc leukemia: a 
muldcenier smdy by the PETHEMA Group. J ơùt Oruol 2005; 23:7632- 
40.

4. Testi AM. tí  aỉ. GIMHMA-AIEOP AIDA protocoĩ for the treatmem oí 
newỉy dỉagnosed acute promyeỉocytỉc ỉeukemia (APL) in chiỉdren. Blood 
2005; 106: 447-53.

5. Tallman MS. tí ai. Acute prumyelocytỉc leukcmia: evolving thcrapeutic 
strategies. Btood 2002: 99: 759-67.

6. Tallman MS. Nabhan c . Management of acute promyelocyric leukemia. 
Cun Onal Rep 2002; 4: 381-9.

7. Tallman MS, tí ai. Ail-trans retinoic add in acute promyeiocytic 
ỉeukereia: long-term outcome and prognostíc íaaor analysis ửom the 
North A/nerícaa ỉntergroup protocoi. BỈơod 2002: ỉ00: 4298-4302.

8. Penaux p, tí  ai. A randomized comparison of all transretỉnoic add 
(ATRA) foỉỉowed by chemotherapy and ATRA plus chemotherapy and 
the role of maintenance therapy ỉn newly dỉagnosed acute 
promyeiocytic leukemia. Bỉooấ 1999; 94: 1192-1200.

sldn disorders. Topical ơeatment with ữetínoin has been 
tried with varying success in many cụtaneous conditíons. 
Itỉ use in acne (p. 1682.2) is vvell established. Some bene- 
fit has also been reported ìn rosacea1 (p. 1688.3), in keratí- 
nisatíon disorders such as Dariei^s disease (p. 1683.2), and 
in pigmentatíon disorders (p. 1687.2) such as chloasma.2 
Healỉng of dỉabetíc foot ulcets (see Diabetíc Foot Disease, 
p. 464.2) was ũnproved in a small placebo-controUed 
study of topical ưetínoin.’ The 0.05% solutíon was applied 
topically for 10 minutes of every day for 4 weeks.

Topical ơednoin is used to improve some oỉ the signs of 
photoageing (p. 1686.2). Studies have íound that netinoin 
can ũnprove ảne íađal vninkling, with some reduction in 
coarse vvrinkles, tacdle roughness, sallowness, inegular 
pigmentadon, and actínic lentìgines.'M Tretinoin appears to

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. vin)The Symbol t  denotes a preparatíon no longer acdvely marketed
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prevent and repair collagen damage and reduce epidennal 
melanin content; there iỉ also incxeascd epidermal 
proUíeratìon and thickening, compactìon oi the stratum 
comeum, and deposirion oỉ mudnous material.5 The 
previous suggestíon that skin irritation might be the 
mechanism behind tietinoũTs eữects on photodamaged 
slđn has not been supported by dinical study.4-5 It can take 
up to 4 months oỉ ơẽãtment ỉõr a response to develop and 
the trtaximuin response can be reached berneen 8 and 12 
months. Continued use is necessary to maintain the effect of 
tretinoin, although it may be used less often.5 t

1. Erti GA. đ  aL K eomparỉsoa oi the efficacy of topical tm inoin and low- 
dose oral isotredDoỉn In rosacea. Anh Dermatol 1994; 130:319-24.

2. Griffiths CEM, íf ai. Topicai trctínoin (retinoicadd) ũnproves melasma: a 
vehide-controned. dỉnical triaL B rJ Dermatoi 1993; 129: 415—21.

3. Tom WL tí al. The effea oỉ short-conttct topical tretìnoin therapy ỈOT 
foot uỉcen ỉn patients wỉtb dUbetes. Anh Dtrmatoỉ 2005; 141: 1373-7.

4. GĩURttas CEM. th e  roỉe oi retinoỉds In the prevention and repalr of aged 
and photoaged sldn. ơm  Bxp Dermatoỉ 2001; 26: 613-18.

5. Stratigos AJ. Katsambas AD. The roỉe oỉ topicaỉ retìnoids ỉn the 
treatment of photoaging. Đrugt 2005; 65:1061-72.

6. Singb M. Giiffiths CEM. th e  use of retỉnoids ỉn the treatment oí 
photoaging. Dermatoỉ Ther 2006; 19: 297-305.

Adverse Eíhcts
Tretinoin is a skin ũritant. Topical application may cause 
transitory stingứig and a ỉeeling oỉ vvarmth, and ỉn normal 
use it produces some erythema, dryness, pruritus, and 
peeling similar to that oí mild sunbum. Sensitive individuals 
may have oedema, blistering, and crusting of the skin. 
Excessive applỉcation can cause severe erythema, peeling, 
and discomíort with no increase in efflcacy. Photosensitivity 
may occur. Temporary hypopigmentation and hyperpig- 
mentation have been reported.

Oral doses of ơetinoin may produce similar adverse 
effects to those of isoữetinoin (see p. 1707.2). Adverse 
cardiovascular e&ectỉ have also been reported; the most 
common were arrhythmias, Oushing, hypotension, hyper- 
tension, and heart ỉailuie. Less common events were cardiac 
arrest, myocandiaỉ iníarction, cardiomegaly, hean murmur, 
ischaemia, stroke, myocaiditiỉ, pericarditis, pulmonary 
hypertension. and secondary cardiomyopathy. A potentìally 
Uỉe-threatenỉng 'retinoic acid syndrome' (see below) has 
been described after oral use.
Reíerences.

ỉ. Geng A, đ  ai. Toỉerabiliry of high-dose topicaỉ tretinoỉn: the Veterans 
Aữaiĩỉ Topicaỉ Treõnoin cheraoprevention Tríal. Sr J Dermatoi 2009; 
161: 916-24.

Ccrânogeniđty. Studies in mice suggested that tretinoin 
could enhance photocardnogenesis.1 However, other stu- 
dies rehited this2 and evidence indicates that topical ưetin- 
oin is not cardnogenic in humans.

1. Epstein JH. Chemicals and photocardnogenesis. Austraỉas J Dcrmatứi 
1977; 18: 57-61.

2. Epsteìn JH. Aỉl-trans-retỉnoic add and cutaneous cancen. J Am Aead 
Derma&i 1986; 15: 772-8.

Effeds on the blood. Transient and asymptomadc throm- 
bocỳtosis has been reported with the use of oral ttednoin, 
see under Isotretìnoin, p. 1707.3.

Effects on the cordiovoscubr System. Tretínoin given for 
inductíon remisáon rapidly ỉmproves the coagulopathy 
assodated with acute promyelocytìc leukaemia, but there 
are assođated reports of arterial and venous thromboem- 
bolism. In some cases the combinadon of trednoin with 
an antihbrinolytìc drug su ch as ưanexamic ađd may have 
ỉncreased the risk oi thrombosis.1'3 In other cases.14 
thrombosis occuned in the absence of tranexamlc add 
and appeared to be related to the retinoic atíd syndrome 
(below). An assessment of 124 patìents, induding 11 who 
developed thrombosis, ỉound Chat the expression of parti- 
cular phenotypic and genotypic íeatures oi leukaemic cells 
may indícate an increased risk of thrombotíc events in 
patíents given tretinoin.5

For reports assodated with other retinoids, see under 
Isotretinoin, p. 1707.3.

1. Brown JE. tt ai. A ll-tntu rctinoic add (ATRA) and Banexamic atíd: a 
pocendaQy t r a i  comhinaúon in acule prorayclocyúc leulcaemia. Sr J 
Hãanatol 2000; 110:1010-12.

2. Goldscbmiđt N,a a L  Extensive splenic iníarcúon, deep vón Uuombosú 
and pulmonary cmboli compỉicating inducrion thetapy with aO-irans- 
retinotc add (ATRA) tor acuie promyelocytic leukemia. Leuk Lymphoma 
2003; 44: 1433-7.

3. Lcvin M-D, tí  aL Acute renal cortex necrosis caused by arterial
ihrombosis during treatmem tor acute promyelocytíc ỉeukemỉa. 
HaemaabỊica 2003; sa: ECR21. Availablc an hnp://vnvw.
haematotogica.org/c*i/reprinty8S/6/ECR21.pdí (acceised 2S/Ỡ7/08)

4. Torromeo c  tíúL  ỉntnventxỉcular thrombosỉs during alỉ-tnins rctinoic 
add tteatment in acute pmmyelocytic leukemia. Ltukcma 2001; 15: 
1311-13.

5. BretxúM.rialOccuiTe!iceofthn>inboticevent3ÌnacuteproniyelocyTic 
leukemia conelata wtth consisient immunophenotypic and molecular 
teatuies. Lttíkama 2007; 21; 79-S3.

uíocts on the eyes. Papilloedema, retínál haemorrhage 
and visual changes aỉ a result of benign intracranial 
hypertension have been assotíated with oral ơetmoin;1 
children appear to be partìcularly sensitíve. For turther 
iníonnatìon about oral retínoids, including trednoin, caus-

ing benign intracranial hypertension, see Etíects on the 
Eyes under Isoơetínoin, p. 1707.3.

1. Mahmoud HH. tí aL Trednoin toxỉdty ln children wìth acuK 
promydocytic leukaemia. Lữnaí 1993; 342: 1394-3.

Effects on the musculoskeletol System. For reports oỉ 
myosids occuning in patíents receiving oral tretinoin, see 
under Isoơetìnoin. p. 1708.2..

ữíects on the nervous System. Neurotoxidty (ataxia, dys- 
arthria, and headache) has been reported in a woman 
with liver impaiiment using topical ơetinoin 0.025% for 
acne.1

1. Bemsteỉn AL. LeventhaURochon JL Neurotoxỉdty relateđ to the use of 
topicaỉ tretinoin <Retin-A). Ann Intem Mtd 1996; 124: 227-8.

9feds on the sldn. Paintul scrotal ulcers, otten accompa- 
nied by ícver, have occuired in men receiving oral ơetin- 
oin for acute promyelocytíc leukaemia.1'5 The appearance 
oỉ the ulcers ranged from days 9 to 30 oỉ the tretinoin 
course and imptoved after it vvas stopped (either at com- 
plete remission or because of the ulceratíon or other 
adverse eữects). Management of the ulcers often induded 
an intravenous or topical corticosteroid and in some cases 
an antibaaeríal oỉntment. Genital ulcers have also been 
reported in 2 women;J an 8-year-oId girl developed ulcers 
5 days after hnishing a course of ưetinoin.6

Sweet's syndrome (acute tebrile neutrophilicdermatosis) 
has been reported in at least 12 patients treated with oral 
ưetinoin for acute promyelocytic leukaemia.7 In some cases 
there was also systemic involvement aĩíening musde, 
kidneys, and lungs, and in a few cases patients also had 
retinoic add syndrome (below). Most patients responded to 
systemic corticosteroid ơeatment and in some cases the 
course of ơetínoin therapy could be continued as a result. 
There has also been a report* of Sweet's syndrome with 
myalgia and anhralgia in a child treated vvith oral ưetinoin 
for acute myeloid leukaemia.

Details of other skin reactions to oral and topical 
reónoids. induding ơetinoin, are described under Isotretin- 
oin, p. 1709.1.

ỉ. Moti A, ei ai. Scrotal uỉcer occurrỉng in patíentỉ wỉth acute 
promyeỉocytic ỉeukemìa duriog treatment wỉth aU'trans retinoỉc add. 
Oncol Rep 1999; 6: 55-8.

2. Charles KS. a  ai. Scrotal ulceration during alỉ-trans retỉnoic (ATRA) 
therapy for acute promyelocytic ìeukaemia. Clin Lab Haemơtol 2000: 22: 
171-4.

3. Fukuno K. ti ai. Genitai uicers during treatment vviih ALL-ơans retỉnoỉc 
add íor acute prcttnyelocytic ỉeukemỉa. Leuk Lymphoma 2003; 44: 2009-
13.

4. Geưinger s. tí a i Scroul ulceratìon during all-trans-retinolc atíd therapy 
for acute promydocytic leukemia. J Clm Oncoỉ 2004; 22: 4646-9.

5. Shimứu D, tí ai. Scrotal ulcers arỉstng during treatment with all-trans 
reônoic add íor acute promyeỉocytỉc ỉeukemia. ỉntem Med 2005; 44: 
460-3.

6. ũnal s, tí a i Genital ulcen after treatment with ali-trans-retinoic add in 
a chỉỉd wìth acute promyeỉocytic ỉeukemỉa. Pediatr Hematol Oncol 2005; 
22: 357-9.

7. Astudỉllo L. tí a i Sttrecrt syndrome assodated with reũnoic add 
synđrome in a patíent with {xomyeìocytíc ỉeukemỉa. Ann Htmatoỉ 2002; 
81:111-14.

6. AỈ>Saad K. t i  ai. 5weet syndrome developing duríng ưeauncnt with aỉỉ- 
trans retinoic add in a dìiid with acute myelogenous ỉeukemia. J Pediatr 
Hemaíol Oncoỉ 2004; 26: 197-9.

Retinoic add  syndrome. A syndrome consisting mainly oỉ 
tever and respiratory distress developed in 9 of 35 patients 
bettveen 2 and 21 days aỉter starting induction therapy 
with oral tretinoin for suspeaed acute promyelocytic leuk- 
aemia.1 Other symptoms induded weight gain. oedema oỉ 
the lovver exnemities. pleural or pericardial eỡusions, and 
episodic hypotension. Symptoms were Uíe-threatening in 
5 patients, 3 oỉ whom subsequently dieđ of multí-system 
tailure. Leucocytosis was bequently, although not invari- 
ably, assodated with development oí the syndrome. 
Experience showed that early ữeatment with high-dose 
corticosteroids should be given to these patients irrespec- 
tive ol the leucocyte count. An analysis2 of 739 patients 
has repoited similar Sndings and suggested that, although 
conơoversial prophylactic treatment with corticosteroids 
may reduce the inddence oí the more severe fonn of the 
syndrome. Ren ai tailure and pulmonary inhltrates 
occurred quite bequently in such patients and an assoda- 
tion between severity oỉ the syndrome and coagulopathy, 
and death caused by haemorrhage was noted. Therẽ have 
also been a few repons of thrombosis occurring vvith the 
retinoic add syndrome (see Eữects on the Cardiovascular 
System, above).

ReviewsJ-4 and an analysis2 of this syndrome, known as 
the 'retinoic add syndrome' or 'ditíerentiatíon syndrome', 
reported that it occurs in about 25% of patientỉ with acute 
promyelocytic leukaemia treated with tretinoin and that the 
median time to onset is 10 to 12 days aíter the start of 
treatment the severity of the syndrome varies greatly. A 
high leucocyte count at diagnosis or a rapidly-increasing 
count on inióation o£ therapy appears to increase the 
likelihood oí the syndrome occurring. Close monitoring oỉ 
leucocyte counts and dinical signs is recommended; high- 
dose intravenous corticosteroids, and possibly antineo-

plastic drugs, should be given ư symptoms appear or me 
leucocyte count increases rapidly.

A sỉmỉỉar syndrome has been reported in patients wìth 
acute promyelocytic leukaemia treated with arsenic trioxide 
(see p. 2448.3). A capillary leak syndrome, similar to 
tetinoic add syndrome, has aiso been described with 
adưetin (see p. 1691.2).

1. Prankeỉ SR, tí a i The 'retinoic add syndrome' ỉn acute prrnnyelocydc 
ỉeukemit. A m  ừttem  Med 1992; Ỉ l? ỉ  292-6.

2. Monteános p. tí ai. Diữeremỉatìon syndrome ỉn patíents wỉdi acute 
promydocytlc ỉeukemỉa ơeated wỉth aỉỉ-trans retinoic add and 
anchncydỉne chemỡtberapy: charaaerỉstỉcs, outcome, and prognostic 
íactois. Bỉood 2009; 113:775-63.

3. Fenaiut p. De Borton s. Retinoic add syndrome; recognỉtion. prevcntion 
and management Drug Safety 1998; 18: 273-9.

4. Larson RS, TaUraan MS. Retỉnoỉc add syndrome: manỉíestatíoix 
pathogenesls, and ưeatment. Best Praa Ra Oin Haematoỉ 2003; 16:45 1- 
61.

Vasculitic syndromes. For a report oỉ vasculitis assodatt d 
with oral ưetinoin, see under Isoưetinoin, p. 1709.2.

Precautions
Contact of tretinoin with the eyes, mouth, or other mucoi s 
suríaces should be avoided. It should not be applied 13 
eczematous. sunbumt. or abraded skin and the effects c f 
other topical treatment, espedally with keratolyócs, shoul 1 
be allowed to subside beíore topical use of tretinoii. 
Exposure to uv  Iight and excessive exposure to sunliglt 
should be avoided.

Absorption does not seem to occur to any great exter t 
vvith topical use. Nevertheless, because of teratogenidty iII 
animal studies and isolated cases of congenital abnormalitìes 
(see belovv), licensed product intormation suggests that th ỉ 
use oỉ topical tretinoín should be avoided during pregnancy. 
It is unknovvn vvhether ưetinoin is distributed into breaít 
mdk. and ít shouỉd thereíore be used topically with caunoi I 
in breast-íeeding mothers.

When tretinoin is given orally the precautions describei 1 
under isotretinoin (see p. 1709.2) sbould be adopted. Ora 
tretinoin is contra-indicated in pregnancy and in breast 
teeding mothers.

Porphyria. The Drug Database for Acute Porphyria, com 
piled by the Norvvegian Porphyria Centre (NAPOS) ant 
the Porphyria Centre Sweden, dassìỉies ưetinoin as prob 
ably not porphyrinogenic; it may be used as a drug oi fìrs 
choice and no precautions are needed.1

1. The Drug Daiabase for Acute Porphyria. Available at: hitp://www 
drugs-porphyria.org (accessed 24/10/11)

Pragnancy. Although there have been isolated reports1" 
oỉ congenital abnormalities in inỉants bom to mothen 
who used trettnoin topically beíore and duiing pregnancy, 
studies involving a total of 415 women5-7 showed nc 
increased rísk for major congenital disorders in inỉants 
who had been exposed in the fiist trimester.

As a charaaeristic pattem of ỉetal malỉormatìon has been 
described with the use of oral retinoids, partícularly 
isoưeónoin (see p. 1709.3), Iicensed product inỉormatìon 
wams thai oral ưetìnoin iỉ conưa-indicated during 
pregnancy and Chat conceptỉon should be avoided íor at 
ĩeast one month aíter the ẽnd of tteatmenL Nevertheless, 
the outcomes of up to 20 cases have been reviewed,®-’ in 
which a course of ơetinoin was generally given in the 
second or third trữnester for promyelocytic leukaemia; 
some women were also given cytotoxic chemotherapy. 
There were reports of transient pulmonary and cardiac 
complications in some inỉants, but no congenỉtal 
malỉonnations were descríbed. In one case10 aetìnoin was 
started in the first trúnester and continued throughout the 
pregnancy to avoid the use of cytotoxic chemotherapy. The 
small-íor-date inỉant was bom by caesarean section at week 
32 with jaundice and respiratory disơess syndrome, which 
both resolved within 11 days. At 15 months of age the iníant 
had normal grovvth and dẽvelopment

ỉ . Caroera G. Pregỉỉasco p. Ear maUormation ỉn baby bom to mother using 
ưetinoin cream. Lartctí 1992; 339: 687.

2. Lỉpson AH. tí ai. Muỉtìpỉe congenitaỉ defects assodated with matCTnal 
use oỉ lopical ưetinom. Lancet 1993; 341:1352-3.

3. Ndvarre-Belhassen c  tí  ai. Muỉtỉpỉe congenỉtal maỉíonnatỉons 
assodated wỉth topỉcaỉ tretinoin. Ann Pharmaeoíher 1998; 32: 505-6.

4. CoUey SMJ. tí aL Topỉcal tretinoin and íecal maỉíonnatỉons. Med J  Aust 
1998:168:467.

5. Jỉdc ss. tí al. Fỉrst ỉrimester topical trctìnoin and congenỉu) dỉsorden. 
Umat 1993; 341: 1181-2.

6. Sbapiro U tí aL Saíety crf ũrst-trimester exposure to topical treõnom; 
prospective cohort smdy. Umctí 1997; 350: ỉ 143-4.

7. Lourdro KD, tí a i. Mlnor malíormatỉons characteristíc o i the retínoểc 
aõd embryopathy and other biith outcames in chỉỉdren oi women 
exposed to topỉcal trctinoin during earỉy pregnancy. Am J Med Gentí 
2005; 136A: 117-21.

8. Gíagounidỉs AAN, tí ai. Acutc promyelocytic leukemia and pregnency. 
Eur J Haematữl 2000; 64: 267-71.

9. Consoỉi u , tí al. Acute promyelocytic leukemia during pregnanq^. report 
of 3 cases. lĩứ J  Hematol 2004; 79: 31-6.

10. Sỉmone MD. tí ai. Aỉl-trans retìnoic acỉd (ATRA) administratíon duiỉng 
pĩTgnancy in reỉapsed acute promyelocytỉc leukemỉa. Uukemia 1995; 9: 
1412-13.

All cross-reíerences reíer to entries in Volume A
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sldn (ragilHy. As with other retinoids (see under Isoưetin- 
oin, p. 1710.1) the use of depllatory Products should be 
avoided in patients ưeated with tretinoin. Erosions oỉ the 
tlrin occurred in 2 patients after the use of wax depilation 
on ỉadal areas also being ơeated topically with ưetinoin.1

1. Goldbcrg NS. Zaỉka AD. Rctin-A and ww epilaùorL Arch Drrmatol 1989; 
125: 1717.

Interactions
As for Isotretinoin, p. 1710.1.

Tretínoữi is metabolised by the hepatic cytochrome P450 
lsoenzyme System, thereíore there is a potential for 
interaction between oral ơetinotn and inhibitors or 
inducers of these enzymes.

Antiỉibrinolyrics. Thrombotic events have occurred in 
patients being treated with tretinoin and trancxamic add 
(sée EHects on the Cardỉovascular System, p. 1726.1). 
Licensed produa information for tretinoin used in the 
treatment of acute promyelocytìc leukaemia advises cau- 
tíon when it is given with drugs such as amừucaproừ aãd, 
aprotinm, and tranexamic add, particularly in the &rst 
month of treatment.

Minoxidil. For the effect of ơetmoin on the percutaneous 
absorptìon of minondiL seep. 1439.3.

Pharmacòlcirietics
A kei oral doses tretinoin is welỉ absorbed from the 
gastrointestinal tract. and peak plasma concentrations occur 
aỉter 1 to 2 hours. Oral bioavailabilỉty is about 50%. 
Systemic absorption ỉs minimal aíter topical application. 
Tretinoin is highly bound to plasma proteins. It undergoes 
metabolism in the liver by the cytochrome P450 isoenzyme 
System. Metabolités ỉnclude isotretinoin, 4-0X0-trans- 
retinoic add, and 4-oxo-õs-retinoic add. The terminal 
eliminaúon half-life of ơetínoin is 0.5 to 2 hours. Tretinoin 
is excreted in the bile and the urỉne. There is so me evidence 
that ưetinoin induces its own metabolism.
Reíerences.

1. Regazá MB. ữ  ai. Clinical pharmacokỉnetics of trctinoin. ỡm 
Pharmacokinet 1997; 32: 382—402.

Preparatìons
Proprietary Preparations (details are given in Volume B)
Sĩngie-ingrediant Preparatíons. Arg.: A Aádo; OorpieL' Eurotre- 
tin; Locacid; Lotioblanc Neotretim Niterey; Retacnyb Reticne; 
Retin-A; Tretinodenn; Vesanoid; AustraL: Retìn-AỶ; ReTrieve; 
Sdeva-A; Vesanoid; Austrúr. Eudyna; Retín-A; Vesanoid; Belg.: 
Vesanoid; Braz.: Retin-A; Reúnovat; Vesanoid; Vitacid; Vita- 
nol-A; Canad.: Rejuva-A' Renova; Retin-A; Retisol-A Stieva-A; 
Vesanoid; Chile-. Dermodan; Retacnyl; Retin-A; Stieva-A; Vesa- 
noid: chirun Ailike (3Zý]õl); Di Wei (iâẾS); Ij lãng (B3Ê); Wei 
Ai (8 S ); Cz.: Airolt; Locadd; Retin-A; Vesanoid; pin.: Avitdd; 
Vesanoid; Fr.: Effederm; Ketrel; Locacid; Retacnyl Retín-At; 
Vesanoid; Ger.: Airol; Cordes VAS; Vesanoid; Gr.: Airob Alía- 
matic; Retin-A Vesanoid; Bong Kong: Acta; Quali-A' Retin-A; 
ReTrieve; Stìeva-A; Vesanoid: Vitamin A Addt; India: A-Rec 
Airol; Comedolytic Eudyna; Ontin: Indon.: Eudyna; Jeraklinf; 
Melavita-h Nuỉace; Reticon Retin-A; ReviDenn; Slónovitt; 
Tracne; Trentin; Vitadd; Irl.: Retin-A; Vesanoid; Israel: Airolt; 
Locacid; Retavit; Retin-AỶ; Vesanoid; ItaL: AiroL' Retin-A’ 
Vesanoid; Jpn: Olcenon; Vesanoỉd; Malaysia: Altent: Retacnyl; 
Retin-A; Stieva-A; T3 Actin; Tretinon: Vesanoid; Mex.: Acnil; 
Arretin; Biovitol-C; Epitrel; Queratal; Reacel-A" Ret-A-Pres; 
Retacnyl; Retin-A; Stieva-A; Tocoderm; Vesanoid; Neth.: Add 
A Vit; Vesanoid; Norw.: Aberela; N2: Retin-A: Retinova: 
ReTrieve: Vesanoid; Phữipp.: Airolt; Derm A' Retacnyl; Retin- 
A Stieva-A T3 Actin; Vesanoid; PoL: Arreùnt; Atrederra; 
Locadd: Retin-A; Vcsanoid; Port.: Ketrel; Locadd; Retin-A; 
Vesanoid; Rus.: Locadd (Hoicauna): Retin-A (Pcthh-A); Vesa- 
noid (BecaHOKH); S.A/r.: Airol: Denna-T; Uotyđn-A; Renova; 
Retacnyl; Retin-A; Vesanoid: Singapore: Alten+; Retacnyl: 
Retin-A; Retinova; ReTrieve; Stieva-A; T3 Actin; Vesanoid: 
Spain: Dermojuventusf; Neocare; Retirides; Vesanoid; Vita- 
nolf,' SwetL: Aberela; Switz.: Airol; Retin-A; Vesanoid; Thai.: 
Renova; Retacnyl; Retin-A; Stieva-A- Tlna-A; Vesanoid; Turk.: 
Acnelyse; Retíno; Tretin; Vesanoid; UK: Retín-At; Vesanoid; 
ukr.: Vesanoid (BecaHOHO); USA: Atralin; Avita; Refissa; Reno- 
va; Retìn-A: Tretin-X; Vesanoidt; Veneỉ.: Betarretin; Retacnyl; 
Tretinax; Vesanoid.
Muhi-ingre<fient PreparaHons. Arg.: Acneouc Hidrosam T; Mel- 
asmax; Neoblanc; Puraloe; Stìevamydn; Tratacne; Tri-Uima; 
Trứnegtante; Verrugard; Austria: Keratosis íorte; Braz.: Hormo- 
skin; Suavidd; Tri-Luma; Tridenn; Vitadd Acne; Vitadd Plus; 
Canad.: Biacna; Solage; Stievamydn; chũe: Deimodan Plus; 
Erylik; Stìevamydn; Taripel; Tri-Luma; chừur. Puqing (318); 
Jin Niu Er (-ỀM/p.); Cz.: Aknemydn Plus; Pin.: VVicaran; Pr.: 
Erylik; Ger.: Aknemydn Plus; Balỉsa VAS; Carbamid + VAS; 
Pigmanorm; Ureotop + VAS; Bong Kong: Aknemydn Plus; Ery- 
lik; Tri-Luma; Bung.: Verra-med; Indiar. A-Ret HC; Acsolve-C; 
Acsolve-H; Aknemydn Plus: Depig-TM; Eveglow; M-Lite; Mel- 
acare; Melacut; Melalite Plus; Melalite-XL; Melalong; Mela- 
norm-HC; Multi-HTM; Indon.: Erymed PIus; Medl-Klin TR; 
Reíaquin; Israel: Aknemydn Plus; Malaysũt: Aknemydn Plus; 
Eíasol; Tri-Luma; Mex.: Stievamydn; Tri-Luraa; Phữipp.: Tri-

ỉ  nm a- PoL: Aknemydn Plus; Singapore: Aknemydn Plus; Tri- 
Luma; Spain: Loderm Rednoicot; Switz.: Carbamide + VAS; 
Pigmanorm; Sebo-Psor; Verra-med; Thai.: Tri-Luma; Turk.: Eri- 
trrtỉn; ƠK: Aknemydn Pỉus; USA: Solageỷ; Tri-Luma; Ziana; 
Venez.: Tri-Luma.
PhanncMopoeial Preparotions
BP 2014: Tretìnoin Get Tretinoin Solution;
USP 36: Tretinoin Cream; Tretinoỉn Geb Trednoin Topical 
Solunon.

TrkhloroaceticAcid
'Adde Tríchtoracétique; Acidum .trichloraceticum; Àddum 
Trichloroacetìcum; Kwas trichlordoaowy; Kýselina trichlor- 
oaọvầ;, Trichloracetic Acid; Tnchloractó rugỉtis; Trichlor- 
essigsăùre; Tndoroacético, ácido; Trikịọorietikkahappo; 

-Triklotăttỉksyrar Trildórecetsav; Tpnx/iopyKQíCHaR KiacnơTa. 
^«0302^163.4 • -•
Ở s  — 7643-9:' ‘
p m  — 5V2Jp0056XỊ

Pharmacopoãas. Ih Eur. (see p. vii).
Ph. Eur. 8: (Trichloroacetic Add). A very deliquescent white 
or almost vvhite crystalline mass or colourless crystals. Very 
soluble in water, in alcohol, and ỉn dichloromethane. Store 
in airúght containers.

Uses and Administration
Trichỉoroacetic add is caustìc and astringent. When used as 
an escharotic £or WÓUTS it is applied as a strong solutioru a 
range of concentratíons have been used induding 50% and 
80%. The surrounding areas of skìn shouỉd be proteded. 
Trichloroacedc add has also been used ỉor the removal of 
tattoos and in cosmetic surgery ỉor Chemical peeling of the 
skin.

lbtloo removaL Reỉerences to the use of trichloroacetic 
add in the removal of tattoos.

ỉ. Haỉl-Smith p, Bcn&ett J. Tattoos: a lastỉng rcgret. BMJ 1991; 303: 397.

Warts. Reỉerences to the use of trichỉoroacetic add in the 
treatment of genital warts (p. 1689.3).
1. Godley MJ, a ÒL Cryotherapy compared vvith ortchloroacetỉc add in 

treatỉng genỉtal wam. Gtmtourin Mềđ 1987: 63: 390-2.
2. Davís AJ. Emans SJ. Human papiDonu virus inícction in the pedỉatríc 

and adoỉescent padenL J Ptdiatrl9$9; 115:1-9.
3. Boothby RA.etaỉ. Slngỉe appỉỉcatìon treatment of human papiỉlomavirus 

iníection oí the cervix and vagina with crỉchỉoroacetỉc aõd: a 
randomixed nỉaỉ. Obsttt Gyntcol 1990; 76: 278-80.

4. Abdulỉah AN. et ai. Treatment of extemaỉ genỉtai waru compatỉng 
aryotherapy (Uquỉd nỉtrogen) and trichloroacetỉc acid. Sct Transm Dà 
1993; 20: 344-5.

Adverse Effeds and Treaừnent
As íor Hydrochloric Add, p. 2529.1.

Preparatíons
Prapríetary Preparotions (details are given in Volume B)
Sỉngle-tngredient Prepuro tions. G er.: Wartner Stilt; ItaL : CL ưe; 
Verrupon USA: Tri-Chlor.
Mute-ingr edien t P reparotions. T u rk .: IL-33.

Tríoxysalen ỊriNNỊ
NSC^^^Trioksisaleeni; Trioxisálen; Tnoxisaleno; Trioxsa- 
len (USANlỉ Trioxýsàlènế; Triòxysáreriúm; TpMOKOứaóeH; 
4^'3-Trimethyipsoralen. : ' 
2,5,9-Trimethyl-7H-fiJfo[32-g][1]benzopyrah-7-one. 
CmH,A=228.2 
CÁS — 3902-71-4.
ATC — D05AD01; DOS8AÓ1.
ATC Vfet. —  QDỢ5ADQÚQD05BAQ1. '
u m —.ỵ6ụyBƠ/ịìJ. ■■■

Pharmacopoeias. In us.
USP 36: (Trioxsaỉen). A white to off-white or greyish, 
odourless, crystalline solid. Pracúcally insoluble in vvater; 
soluble 1 in 1150 of alcohol, 1 in 84 of chloroíorm, 1 in 43 of 
dichỉoromethane, and 1 in 100 of methyl isobutyl ketone. 
Protea ừom lighc

ProỊỊIe
Trioxysalea a psoralen, is a photosensitiser used stmilariy to 
methoxsalen in photochemotherapy or PUVA therapy 
(p. 1712.1). Trioxysalen may be used topically in the PUVA 
ưeatment oí psoriasis. It has aỉso been used orally in 
idiopathic vitiligo to enhance pigmentation or increase the 
tolerance to sunlight in selected patients.
Reíerences.

t . Snellman E. Rantanen T. Concentratioa-dependeM phototoxidty in 
trimethylpsoralcn bath psoralen ulơaviolet Ã  Br J Damatal 2001:144: 
490-4.

Preparations
Proprietary Praparotions (details are given in Volume B)

Sỉngỉe-ingmỉent Prepomlium. Pũí.: Tripsort; Gr.: Trisoralen; 
India. Denntone; Dsorolen.

Pbarmacoponal Preporahons
USP 36: Trioxsalen Tablets.

Urea ®
E927b;' ■ HarnstofF; Karbamĩd; 

,'líạrbamidr; Mocznik; Moẽovina; Qrer Urée; UVeia,' Ureum; 
^ữteịa; Kap6aMMfl; MoMeBÍÌHa." ■ - J
Carbonic add diamide
NHj.CONH2=6006 ' '
CAS — 57-13-6
ÁTC —  B05BC02; D02AE01.
ATC.V&— QBOSBCOỈ QD02AẼ01
UNÌI — 8W8TI7847W. '

Pharmacopoeias. In Chin., Eur. (see p. vu), Jpn, and us. us 
also indudes Urea C13.
Ph. Eur. 8: (Urea). Transparent, slightỉy hygroscopic, 
crystals or a white or almost white, crystalline powder. Very 
soluble in water soluble in alcohol; practícally insoluble in 
dỉchloromethane. Store in airtight containers.
USP 36: (Urea). Colourless or white, practically odouxless, 
prismatìc crystals, or vvhite aystallỉne povvder or pellets. 
May gradualỉy develop a slight odour oỉ ammonia on 
prolonged standỉng. Soluble 1 in 1.5 of water, 1 in 10 of 
alcohol, and 1 in 1 oỉboiling alcohol; practically insoluble in 
chloroỉorm and in ether. Solutions are neutral to lỉtmus. 
Store at a temperature of 25 degrees, excursions peimitted 
between 15 dẽgrees and 30 degrees.

Incompabbilhy. Urea can cause haemolysis when mixed 
with blood and should never bẹ added to whole blood íor 
transỉusion or given through the same set by vvhich blood 
is being inỉused.

Uses and Administration
Urea promotes hydration and is mainly applied topicaUy in 
the ưeatment of ichthyosis and hyperkeratotic skm 
disorders (p. 1685.1). Used intiavenously it has osmotic 
diuretic properties similar to mannitol (p. 1427.3) and has 
been used in the treatment of acute increases in intracranial 
pressure (p. 1271.3), due to cerebral oedema, and to 
decrease intra-ocular pressure in acute glaucoma 
(p. 1999.1), but has been largely superseded by maiuútol. 
Urea has also been given intra-amniotically for the 
termination of pregnancy (p. 2131.3).

When applied topically urea has hydrating and 
keratoỉytic properties. In the management oỉ ichthyosis 
and other dry skin disorders it is applied in creams or lotions 
containing 5 to 25% urea; higher concentiations of 30% 
and 40% have also been used in severe cases. A preparation 
containing 40% may be used ỉor nail destruction.

For the reduction of raised intracranial or intra-ocular 
pressure, urea is given intravenously, as an inỉusion of a 
30% solution in giucose 5 or 10% or invert sugar 10%, at a 
raténot exceeding 4 mL/minute, in a dose of 0.5 to 1.5g/kg 
to a maximum of 120 g daily. Doses used in children are 
based on the same regimen, but see also below. Rebound 
increases in intracranial and intra-ocular pressure may 
occur after about 12 hours.

Solutions of urea 40 to 50% have been given by intra- 
amniotic injection [or the termination of pregnancy.

Urea labelled with carbon-13 (p. 2470.3) is used in the in 
vivo diagnosis of Hclicobaaer pylorí iníection (see Peptic Ulcer 
Disease, p. 1813.2). The test involves collecting a breath 
sample beíore and after oral ingestion of a single dose of 13C- 
urea. H. pylori produces urease which hydrolyses the urea to 
carbon dioxide and ammonia; thereíore, an excess oỉ 
carbon-13-labelled carbon dioxide in the sample, compared 
with a baseline sample, indicates ũiíection. Doses of 1JC- 
urea indude 50 mg, 75 mg, or 100 mg dependlng on the kit 
being used. Urea labelled with the radionudide carbon-14 
(p. 2223.2) is also used in a urea breath test for H. pytori 
detection.

Administration in chiidren. For the reduction of raised 
intracranial or intra-ocuỉar pressure in children, urea is 
given intravenously in dosage regimens sũnilar to those 
used in adults (see above). Hovvever, íor children under 2 
years of agé, a dose oỉ lOOmg/kg may be adequate.

Breath test kits containing ,JC-urea for the diagnosis of 
Helicobacter pylorí iníection are available for children. 
However, the BNFC States that the appropriateness of testúig 
in children has not been established, and that endoscopy 
with biopsy is more accurate than in vivo breath testing, 
which is hequently unreliable in children.

The Symbol ®  denotes a substance vvhose use may be restricted in certain sports (see p. viiĩ)The Symbol t  denotes a preparation no longer actively marketed
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Syndrome of inappropnate ADH secretion. For mentíon 
oí the use oỉ oral urea in the syndrome oí inappropriate 

. ADH secretion, see p. 2351.2.

Adverse Eỉkcts and Precautions
As for MannitoL p. 1428.3. Urea shouỉd also be used with 
caution in liver impaiiment as blood-ammonia concentra- 
tìons can rise, and should be avoided in liver iailure.

Urea is reported to be more irritant than mannitol and 
intiavenous use may cause venous thrombosis or phlebitis 
at the site oỉ injection; extravasation may cause sloughing or 
necrosis. Only large veins should be used for iniusion, and 
urea shouỉd not be inỉused into veins oỉ the lower limbs o( 
elderly patỉents. Extreme care is essential to prevent 
acddental extravasatìon of utea iníusions.

Rapid intravenous injection of Solutions of urea can 
cause haemolysis; the risk is reduced by using glucose or 
invert sugar Solutions as diluent. Urea should not be mixed 
wìth whole blood.

Topical applỉcations may be irritant to sensitive skin.

Iníanls and neonates. High plasma-urea concentrations 
have been reported1’2 in neonates after topical application 
oỉ emollient creams containing urea. Since there vvas no 
evidence of dehydrarion2-3 absorption of urea through the 
skin was the likely cause. Raised plasma-urea concentra- 
tions have been reported4 in iníants with erythematous 
skin conditions who had not been treated with urea 
cream and this was attributed to dehydration due to 
increased insensible water loss through the damaged skin.

1. Beverley DW, Wheeỉer D. Hỉgh plasma urea concenưatíons in coỉlodion 
babỉes. Aràt Dà ơrílề 1986; 61: 696-8.

2. Oudesluys-Murpby AM. van Leeuvven M. High plasma urea 
concentratỉOQS in coDodỉon babies. Anh Dừ Chiid ỉ 987; 62: 212.

3. Beverìey DW. Wheeỉer D. Hỉgh pỉasma urea concemration in babies 
wỉth ỉametlar ichtbyosis. Areh Dò ơtild  1986; 61: 1245-6.

4. Garty BZ. High plasma urea concentratỉon in babies with lameỉlar 
icbtbyosis. Ardỉ Dừ ơàiề 1986; 61: 1245.

Pragnancy. There have been reports of women suHering 
coagulopathy assodated with urea ưeatment given for ter- 
mination of pregnancy.1-2

1. Gnmdy MFB. Craveo HR. Consumption coagulopathy after intra* 
amníotíc urea. BMJ 1976; 2:677-8.

2. Burkman RT. tí ai. Coaguỉopathy with midtrũnester induced abonion: 
assodatỉon with hyperosmolar urea ađminisưacỉon. Am J ObĩUt Gynttol 
1977; 127: 533-6.

Pharmacokinetìcs
Urea is íairly rapidly absoibed from the gasnointestinal ơact 
but causes gastrointestinal irritation. Urea is disthbuted into 
cxtracellular and intraceUulat Quids induding lymph, bile, 
CSF, and blood. It is reported to cross the placenta, and 
penetrate the eye. It is excreted unchanged in the urine.

Preparatìons
Propiietary Prepuruliom (detailỉ are given in Volume B)
gngle ingradient Preporations. Arg.: Hidroplus; Keratopic Lod- 
heip: Nutralcoru Ureadin; Orecrem Hidro; Uremol; Xerobase; 
AustraL: Aquacare; Hamilton Slún Therapy; Nutraplus; Ure- 
caret; Urederm; Braz.: Emodenn; Hidrapẽl PIus; Nutraplus; 
Ureadin; Ureativ; Urepel; CantuL: Dennaõex HC; Dennaũext; 
Simply Botanical Sensadons Healing Hands; Uredermt; Ureet; 
Uremol; Urisec Chũe. Ayr con urea; Ayr-5; Eucerin; Hydenn; 
Iso-Urea; Uramol; Ureadin 10 and 20; Cỉ.: Elacutant; Éxdpial 
U; Linola Orea-H Fùl: Canoderm: Penuril; Fr.: Anti-Desseche- 
menth Keratosane; Nutraplust; Onypso; Sedagelt; Ger.i Balisa; 
Basodexan; Elacutan; Hyanit N+; Linota Urea; Nubrab Onycbo- 
mal; Onypso; Onysten ũreotop; Hong Rong: Carmol; Carúder- 
ma; Euderm; Urecare; Uredeimt; Urẽsont: Hung.-. Linola Urea; 
ĩndon.: Calmudermt; Carmed; Moisdenn; Soft u  Denn; Ure- 
demrh IrL: Aquađrate; Nutraplus; ItaL: Dennal Care; Jpn: Ker- 
atínamin; Malaysúr. Balneum Intensiv; Eudermt: Nutraplus; 
UO; Mex.: Derma-Keri; Dennoplasc Karmosaru Nutraplus; Ura- 
moL’ Norw.: Canoderm; NZ: Aquacaret; Nutraplus; Phũipp.: 
Nutraplus; PorL: Ureadln 5, 10, 20, 30, and 40; S.Afr: Eulactol; 
Nutraplus; Singapore: Aqurea; Exdpial U; Nuttaplus; UO; Ure- 
caret; SwaL: Calmuril; Canodenn; Caress; Fenurìl; Karbasal; 
Monilent; Switz.-. Caibadenn; Carbamide Creme Nouvelle For- 
mule; Carbamide Emulsion; Cremolan; Eucerin peau seche; 
Exdpiaỉ 0; Linola Uiee; Nutraplus; Onypso; Onysten Thai.: 
DiabeDenn; Nunaplus; U10; U20; UO; Turk.: Exdpial; 
Nutiaplus; Uredenõ; UK. Aquadrate; Dermatonics Heel Balm; 
Hydromol Intensive; Nutraplus; ukr.: Carbodenn (KapổoaqpM); 
Exdpial u  (3KcanHaa M); USA: Aluvea; Aquacare; BP; CatmoL' 
Dennal Therapy; FIexitol Heel Balm; Gonnèl; Hydro; Keraíoam; 
Keralactt Kerolt; Lanaphilic Nutraplus; RE-U40Ỷ; Rinnovit; 
TL; Ultra Mide; Umecta; Uramaxin; Ureadn: Urealact; Urea- 
phữh Utopic Vanamíde; Vene7.: Aquaphar; Dermisob Uricrùn.
MuSHngraiant PrBporotions. Arg.: Adlac Akerac Aloebel; 
Cremsor N; Haiiplus; Hỉdrolac Lactìderm; Lactocrem; Laao- 
plus; Masivol Urea; Novoíaima; Oxidermos; Sadeltan P; Tur- 
gent Colageno; Tuigent Emulsion; Ureadin Padal; Urecrem; 
Vansame; AustraL: Aussie Tan Skin Moisturisert; Calmurid; 
Dermadrate; FootSmart; Hamilton skin Active Urederm Cream; 
Psor-Asist; Psor-Asisc Austria: Calmurid; Canesten Bifonazol 
comp; Keratosứ íotte; Keratosứ; Mirhilan; Optideim; Braz.:

Donnagel; Oticeiim; Tricolpex; Tricomax; Vagi Biotlc Vagi- 
Sulỉa; CantuL: Dr Scholl's Cracked Heel Relieít; Hexitoỉ Heel 
Balmt; Hydrophil; Kerasal; Uremol-HC; ơtũe: Akerat; Ureadin 
30; Ureadin Fadal Andanugas; Ureađin Padal; Ureadin Porte; 
Ureadin Pediatrics; Ureadin Rx DB; Ureadin Rx PS; UreacUn Rx 
RD; Urealeti; Otina: Compound Indometadn 
Gan Bi Md ( ít tH ) ;  Runbao Ca.: Betacoiton Uf; Kera-
sab Mycospor Sada na Nehty; Pin.: Calmurib Wicaran; Wicar- 
ba; Fr.: Akerat; Amycor Onychoset; Day Pedt; Níght Ped+; 
PSO+; Topicremt; Totephant; Ger.: Balisa VAS; Brand- u. 
Wundgel-Medice; Canesten Extra Nagelset; Carbamid + VAS; 
Pungidexan; Hydrodexan; MedEctoin; Mlrhilan; Optidenn; 
Psorãdexan; Retnederm; Ureotop + VAS: Gr.: Lyoderm; Urecor- 
dn; Hong Rong: Dermadrate; Hung.: Canespro; Reseptyl-Urea; 
Squa-med; India: Basic Clomic-S; Copiiderm; Cotaryl; Cuti- 
vate-MP; Dew Derm; Diaíoot; Dibi; Diprosis; Diprovate-MP; 
Epicort-MK; Poot Caxe; Gowet; Heelcaie; Lobate-S; Moisturex; 
Indon.: Pòothy; IrL: Alphaderm; Calmurid HC; Calmurid; 
Cymex; Itch Relieb Israet Agispor Onychosec Calmuridt; 
Denna-Caret; Keratospor U-Lactin Poot crêam; U-Lactin; ItaL: 
Eudermico; Ipso Urea; Keraílex; Opúđeim; PetBuxi Cremagek 
Synchrobase Duo; Verunec Xerial; Maiaysũr. Balneum Intensiv 
PIus; Ucort; Mct.: Lovvila; Mycospor Onicoset Suavene; Urader 
Lactato; Ureaderm Lactato; Neth.: Calmurid HC; Calmurid; NZ: 
Dennadratet; PhUipp.: Remedermt; PoL: Hasceral: KeratolitỶ; 
Mycospor Onychoset; Optiderm+; SolcoKerasal; Sterovagt; 
Port: Calmurid; Creme Laser Hidrantet; V Lactint; Ureadin 10 
Plus; Ureadin Facial; Ureadin Porte: Ureadin Manos; Ureadin; 
Rus.: Kleore (Kneope); Mycospor (Mxxocnop); S.Afr.: Covan- 
caine; Mycospor Onycho-setf; Singapore: Balneum Intensiv 
Plus; Balneum Intensiv; Dermadrate; Topicrem; U-Lactint; 
Ucorp Spain: Cortìsdin Ureai; KanapomadaT; Mycospoc Onico- 
set* Nasopomadat; SvredL: Penuril-Hydrokortison; Switz.: Acne 
Gel; Beucortone; Calmudd; Carbamide + VAS; Kerasak Klyx 
Magnumt; Optìderm; Piuri-med Lipolotion; Sebo-Pson Turex- 
an Capillat; Undex: Thai.: Gynesdn; Turk.: Betacorton; Kera- 
sal* Mycospon Ureacort; UK: Alphaderm; Antipeol; Balneum 
Plus; Balneum; Calmurid HC; Calmurid; Cymex; E45 Itch 
Relieí; plexitol Heel Balm; Hydromol HC Intensive; St James 
Balm; Vesagex Heelbalm; Ukr.: Canespor Set (KaHecnop Ha6op); 
Kerasal (Kepacaa); Mycospor Klt (Mitrocnop Ha6op)t; Predni- 
carb (IlpeinõacapS); USA: Accuzyme+; AllanEnzymef; Allanbl- 
lEnzyme+; Amino-Cerv; Carb-O-Lac HP; DuraEex Comíort; 
Gladase-Ct; Gladaset; Gold Bond Poot Pain Relieving; Hydro- 
cerin Plus; Kerasal Ultra; Keratol HC; Kovia-h Latiix XM; Pana- 
fil-Whitef; Panaũlt; Rosula NSt; Rosulaỷ; Salvax Duo; Toetal 
Presh; ultralytic 2; Zioxf; Zoderm; Venez.: Akerat; Caduril; 
Hỉdribet 5/5; Hidribet; Mycospor Onicoset; Pantonic Pelset 
Plus; Ureaderm Lactato.
Homoeopathk PreporaHons. Ger.: Girheulit HMt-
Pbarmocepoeiol Preporolions
BP 2014; Urea Creãm;
USP 36; Urea for lnjection.

U s t e k i n u m a b  (BAN, USAN, riNNi 
CNTO-1275; Ustékinumab; Ustekinumabụm; ỴaeKMHyMaỗ. 
Immunoglobulin G l, antKhuman interleukin-12 subunit 
beta (IL-12B, CLMF p40, NKSF2))(human monodonal CNTO 
1275 y1-chain), disulfìdẹ with human monodonal CNTO 
1275 K<hain, dimer.
CAS —  815610-63-0. .............
ATC —  L04AC05.
ATC Vet —  QL04AC05. 1
UNII — FU77B4U5Z0.

Uses and Administration
Ustekinumab ứ a human monodonal antibody that binds to 
interleukÍQS 12 and 23, and is used ỉor the ữeatment oỉ 
modeiate to severe plaque psoriasis (p. 1688.1). It is given to 
patients aged 18 years and over who ha ve not responded to, 
or are unable to take, other systemic therapies. 
Ustekinumab is given by subcutaneous injection, but it 
should not be injected into areas that show psoriasis. An 
inítial dose of 45 mg is repeated after 4 weeks, then every 12 
weeks thereaher. A dõse of 90 mg should be used ỉor 
patients yytíghing more than lOOkg. Treatment should be 
stopped ư there is no response after 28 weeks of therapy.

Ustekinumab is under investigation in the treatment oỉ 
psoriatìc arthritis, Crohn's disease, and multiple sderosis. 
Reíerences.

1. Krueger GG. a  ai. A human imcrlcukin-12/23 monodonal antỉbody for. 
ửie treatment oĩ psorìaãs. N ĩrt$ì J Mtd 2007; 356: 580-92.

2. Leonardỉ CL tí al. EIBcaqr and saỉety of usxekỉnumab, a human 
interieukin-12/23 monodonaỉ aniỉbody, In paúents wiih psoriasts: 76* 
week resuỉis ừom a randomised. doubte-bttnd. placebo-conưoỉled trial 
(PH0EN1X ỉ). Lanat 2008; 371: 1665-74. Comction. ibiấ.; 1838.

3. Papp KA. tí aL EíQcacy and ỉaíety oỉ ustdúnumab. i  buman interieukin- 
12/23 inonodonaỉ antíbody. ỉn patỉents vrỉth psoriasis: 52-weck resuỉts 
ỉrom a raadomixd, dơubỉe-bỉind pỉacebo-controỉled trial (PHOENIX 2). 
Lanat 2008; 371: 1675-84.

4. Gottlỉeb K tíã t. Usteỉdnumab, a human interieuldỉỉ 12/23 monodonal 
antíbody, íor psoríaôc aitbritỉs: randomised. double-blỉnd. placebo- 
conưoũed. crossover uial Lanat 2009; 373: 633-40. CorTectỉon. ibid. 
2010:376: 1542.

5. GriíBlhS CE. tí ai. ACCEPT Srndy Group. Comparison oỉ ustekinumab 
and ctanercept for moderate*io>severe psoriasis. N  Sngi J Med 2010; 362: 
118-28.

6. CroxtaO JD. Ustekỉnumab: a revỉew oỉ hs use ỉn the management )f 
moderate to severe plaque psoriasỉs. Drugt 2011; 71: 1733-53.

Adverse Effeờs and Precautions
Upper lespiratory-tract inỉections and nasopharyngitis ar: 
very common adveise eỉlects oỉ ustekinumab treatmen . 
Other eữects that occur commonly indude pharyngolar- 
yngeal pain, nasal congestion, cellulỉtis, diarrhoea, bact 
pain, myalgia. pruritus, dimness. headache, íatigue, and 
depression. Injection site reactìons can occur, and hyper- 
sensitivity reactions su ch as rash and urticaria bave been 
reponed. Reduced eỉBcacy has been tound in patients who 
have developed antibodies to ustekinumab.

As a result oí immunosuppression. patients given 
ustekinumab are at increased risk oí inỉection. Ít should not 
be given to patients with a serious iníection and should be 
used vvith care in those with chronic inlectíon or a history of 
recurring inỉection. Serious bacterial, viral, and funga! 
inỉections have occurred. Live or live-anenuated vacdne: 
should not be given during ustekìnumab ưeatment becaus< 
of the risk of inỉeaion. It should be vvithheld from at least 1: 
vveeks beíore until 2 weeks aíter vacdnation. Immunosup 
pression caused by ustekinumab might also increase the risl 
of developing malignandes. so it should be used with care ir 
padents with a history of malignancy and those wh( 
develop malignancy during ustekinumab therapy.

Porphyrio. The Drug Database for Acute Porphyria, com- 
piled by the Nortvegian Porphyria Cenưe (NAPOS) anc 
the Porphyria Cenơe Sweden, đassiíies ustekinumab a: 
possibly porphyrinogenic it should be used only vvhen nc 
saíer altemative is available and precautlons should be 
considered in vulnerable patients.1

1. The Dnig Daubase ỉor Acute Porphyria. Avaìỉable ai: hup://wvvw 
dmgs-porphyria.org (accessed 24/10/11)

Interaờions
ĨOT a vvaming conceming the use of live vacdnes in patients 
receiving ustekinumab, see Adverse Eữects and Precau- 
tions, above.

Pharmacokinetics
Peak serum concenưatíons of ustekinumab occur about 8.5 
days aíter a subcutaneous dose, and its bioavailabíỉỉty is 
about 57%. Its elimination half-Iife is about 3 vveeks. 
ranging from 15 to 32 days. Ustekinumab is deared more 
rapidly in heavier patients (e.g. more than 100 kg). 
Pharmacokinetic analysis also suggests higher dearance in 
patients who test positive for antibodies to ustekinumab. 
Reíerences.

1. Zhu Y. tí ai. Popuỉatỉon pharmacokỉnetic modelỉng oí uscekinumab. a 
human monodonal antíbody targetỉng IL-I2/23p40, in patỉenu wỉih 
moderate to severe pỉaque psoriasis. J Qàt Pharmứaì 2009; 49: 162-75.

Preparations
Proprietnrỵ PrapamHons (details are given io Volume B)
Single ingrediant Prapcrotions. Arg.: Stelaia; AustraL: Stelara; 
Austria: Stelara; Belg.: Stelaia; Brin.: Stelata; Canad.: Stelara; 
Cz.: Stelara; Denm.: stelara; Fr.: Stelaxa; Ger.: Stelara; Gr.: Ste- 
lara; Hong Rong-. Stelara; Hung.: stelara; IrL: Stelara; Israel: 
Stelara; ĩpn: Stẽlara; Neth.: Stẽlara; Norw.: Stelara; PoL: Ste- 
lara; PorL: Stelara; Rus.: Stelara (CTenapa); Singapore. Stelara; 
spain: Stelara; SwaL: Stelara; Switz.: Stelara; Thai: Stelara; 
ÚlC Stelara; USA: Stelara.

Zinc Carbonale (USANI 
Zinc carbonãto de; KapỗOHaT UMHKa; yrọeKMcnbiiá LỊhhk. 
ZnCÒi=125.4 --
CAS — 3486-35-9.
UNIỊ —  EQR32Y7H0M

Basic Zinc Carbonate
Zinc carbonato báỉico de; ŨCHOBHbirt KapôoHaT LịMHKa; 
ỌcHOBHbtỉí yrheKMChhtỉi LỊyiHK.

NOTE. The names ánc carbonate, hydrated ánc carbonate, 
zinc subcarbonate, and ánc carbonate hydroxide have aỉl 
been applied to basic zinc carbonate of varying compositioa 
occuning naturalỉy or produced by the reaction of a soluble 
ánc salt with sodium carbonate.
Phartnacopoekts. In us.
USP 36: (Zinc Caibonate). It conesponds to 3Zn<OH) 
2.2ZnCO} contaỉning the equivalent oi not less than 70% 
ZnO. Store in airtight containers.

PrọAVẹ
Zinc carbonate is mildly astringent and protective to the skìn 
and is used topically, mainly in the form of calamine 
(p. 1697.2), in a variety of skin conditions. In the USA the

All cross-reíerences reíer to entries in Volume A
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name calamine ís used ỉor zứic oxide (rather than zinc 
carbonate) with a small proporáon of íenic oxide.

Preparations
Piopnetary Preparatíons (details are given in Volume B) 

MuM-úigredient Preparotions. Ukr.: Bezomil (Ee3opBKn).

zỉnc Oxide
Rowetĩòf ầnqíBlanc de Zinc; Btenco de zinq Gnto oksidas; 
Ọnko Oksit: Gnk-oxid; Cynku tlenek; Flores de'ánc;Qxid  
áneỉnatýr SỊnkkĩoksidr; Zinc, ỏxido de; Zjne, oxyde de; Zinci 
oxidum; Zlnci Oxydum; Zincum Oxýdatum; Zịrìkox"iđ; OKMCb 
llnHKà; Umhk OKCMfl. -^.-..,,.1,
ZnO=8T38 ■ ' " r -
CAS -1314-13-2.
UNII — SOữLOH54Z V

nom ‘Zinc white' is a commerdai form oí zmc oxide used as 
a pigment.
Pharmacopoeias. In Oiirt., Eur. (see p. vii), In t, Jpn, us, and 
Vứt
us also indudes a neutral ãnc oxide.
Ph. Eur. 8: (Zinc Oxide). A white or laintly yellovvish-white, 
soft, amdrphous powder, free from gritty partides. 
Practically insoluble in water and in alcohol; it dissolves in 
dilute minẽral adds.
USP 36: (Zinc Oxide). A white or yellowish-white, 
odourless, amorphous, very fine powder, free from 
grittiness. ỉt gradually absorbs carbon dioxide bom aừ. 
Insoluble in water and in alcohob soluble in dilute adds. 
USP 36: (Zinc Oxide, Neutral). It is ỉor use in sunscreen 
preparations only. \

bcompatibilhy. Black discoloratíon has been reported 
vvhen zinc oxide and glycerol are in contact in the pre- 
sence oỉ light.

ProtiỊe
Zinc oxide is mildly astringent and is used topically as a 
soothing and protective application in eczema and slight 
excoriations, in wounds, and for haemonhoids. It is also 
used with coal tar (p. 1723.3) or ichthammol (p. 1705.3) in

the treatment of eczema. Zinc oxide reílects ultraviolet 
radiation and is usedas a physical sunscreen (seep. 1681.3).

In the USA the name caỉamine is used íor zinc oxide with 
a small proportion of femc oxide.

Zinc ôxide is used as the basis ỉor the production of many 
dental cements. Mixed with phosphoric add it ỉorms a hard 
material composed largely of zinc phosphate; mixed with 
dove oil or eugenoL it is used as temporary dental &lỉing. 

For hirther details oỉ ãnc  and its salts, see p. 2126.1.

CompCcations of dental use. Solỉtary aspergillosis oỉ the 
maxủlary sinus in 29 oỉ 30 patíents was assodated with 
ánc oxide bom overSlled teeth.1 Treatment consisted of 
removal of the fungal ball containing the ãnc o á d c  no 
antUungal treatment was necessary. Zinc oxide has been 
shown to acceleiate the growth of Aspergillus fimigatus. 
Purther cases have been reported, and adjuncdve systemic 
antifungal aeatment has been used.2

1. Beck-Mannagetta J. tf ai. Solitary aspergiUosứ of maxillary sinus. a 
compOcadon oí dental ơeatment. Ltm at 1983: ii: 1260.

2. Martlns WD. Ribeừo Rosa EA. AspergQlosii of the maxillary ãnus- 
revỉew and case rcport. Scattd J btỊea Dã 2004; 36: 738-61.

Preparatìons
Proprietary PrBporabons (details are given ỉn Volume B)
Sngie-ingredient Prepqmlions. Arg.: Cutídennin Bebe Crema 
Protectorat; Dermic Sinamida D; Zincoxid; AustraL: Clear 
Zinke; Curash Anti-Rash; Gelocast; Priddy Heat Powdei7 Recto- 
gesic Steripaste; Sudocrem; uv Triplegard Naturab viscopaste; 
Zincaband; Tin ke; Zipzoc Braz.: Bebex Prevừie; Dermodex Pre- 
vent; Canad.: Aveeno Diaper Rasht; Diaper Rash; Diaper- 
Caret; Johnson's Diaper Rasht; Sunblockt; Viscopaste PB7; 
Woodward's Diaper Rash; Snaderm; Zincoderm+; 2incofax; 
Zipzoc Oiữc. Desitin Creamy; Nenegloss £  Unitone 4; Denm.: 
Zỉp20C Fin.: Zipzoc Fr.: Babygella; Oxyplastine; Veinopress A3 
and A4; Ger.: Guta; Pantedeim Nf; Retterspitz Heilsalbe ST; 
Tinksalbe Lichtenstein; Hong Rong-. Zinoxidt; IrL: Steripaste; 
Vĩscopaste; Zipzoc Israel: Dyprotex; Lotio and; Zinc Lotion; 
ItaL: Ceroxmed Tex; Cincream; Delicate Slón Pasta; Gelocast; 
Gelosưetch; Milsana; Oz; Scherilan Crema; Sicuta3 Hsionorm; 
Tayderm; Tendigrip; Tríderm Crema; Tridenn Zeta; Varicex; 
Viscopaste PB7; ãnco Acqua; ancodenn; Zincotape; Mex.: 
Pasta de Lassar; Sanidenn; Neth.: Daro ankzall; Snkolie; Znk- 
zalí; 2pzocf; Phùipp.: Curash; Desitin; Rashừee; Spectraban 
19; PorL: Lassadeưnil; Sncoderma; Spzoc Rus.: Cindol 
(IlHEUOh); Desítín (HecmHH); S.Afr.: Clocktowert; Johnson's 
Baby Nappy Cream; Vemleigh Baby Cream; Viscopaste PB7-h 
Singapore: Desitin; Nu-Denn Physical uv Blodc; Spain: Antic-

ongestiva; SwaL: Zĩpzoc Salvstnunpa; Switz.: Oxyplasdne; Zin- 
Crẽam; Thai.: Cabana; Nappy-Hippo; Spectrabant; VAE: Pro- 
skin; UK: Steripaste; Vlscopâste PB7; aòcaband; Zỉpzoc Ukr.: 
Desitin (Becnrm); USA: Balmex Dlaper Rash; Bensons Bottom; 
Boroỉax; Deknónc Diaparene Diaper Rash; Dĩ Smiths; Triple 
Paste; Veneĩ.: Gcalíate; Lanol-Snc Oxyphar.
Muhi-ingredianl Preporotions. Numerous preparations are listed 
in Volume B.
HomoMpađuc Proporolíoẩis. Canad.: Homeo-S-Asp; Spottenỉne; 
Fr.: Spoitenine; Neth.: Sportenỉnef.
Pharmooopoami Avporabons
BP 2014: Aqueous Calamine Cream; Cạlamine and Coal Tar 
Ointment: Calamine Lotion; Coal Tar and Snc Ointment; Coal 
Tar Paste; Compound Aluminium Paste; Compound Zinc Paste; 
Dithianol Pastẽ; Hexachlorophene Dusting Powden Zinc and 
Castor Oil Ointment; Zinc and Coal Tar Paste; Zinc and 
Ichthammol Cream; Zlnc and Salicylỉc Add Paste; Zinc Cream; 
Zinc Ointment;
USP 36: Calamine Topical Suspension; Coal Tar Ointment; 
Compound Resordnol Ointment: 35nc Oxide and Salicylic Add 
Paste; Zinc Oáde Ointment; Zỉnc Oxide Paste.

Zinc PhenolsuKonate
4-HttdroxibèhcenosuIíonatạ^de „Z1 nc„ Èbenozin,. Zinc, 
íe n o s u ự o n á to ặnộ '4 ^ fd ịo ỉg ị)e Ịạsn ê^p h o n ạ^  Zinc 
Phenọlsutphonate-,.. CyÍỊbộo^HoõmiệiHKa;. Qeúọộcỳíibộo-; 
-H3TÌ4MHia.  ̂ .
Zinc p-hýdroxybenzenesulphónate.~: -/i - -■
■•€ỉjH,ổ0Ã2n-4ll.7.' » ữ rt. sr-2=i^ -  -
CAS —127-82-2 .
UNII — 4071YTSYB5.

Proỉile
Zinc phenolsulíonate has astríngent propertỉes and has been 
used in multi-ingredient prepéưatìons applied topicaỉly for 
the treatment of a variety of disorders.

Preparatiọns
Propõetary Prepandions (details are given in Volume B)
Mubi-ingredient Praporationỉ. Arg.: Gineseptina; Braz.: Lerin; 
Neo Quũnica Colữiot; Visazul; Cattad.: Sil Trax PỈUS+; ItaL: 
Antisettico Astringente Sedadvo; Oỉtalmil; USA: BFI.

The Symbol t  denotes a preparation no longer actively marketed
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This chapter describes thosc antimicrobial agents that are 
used for Chemical methods oí disinlection. antisepsis, 
preservation. and sterilisatíon. The collectíve term biocides 
has been used to describe such agents. There is some overlap 
betvveen these procedures and some agents may be used as 
both disinỉectants and preservatives. Iodine (p. 2336.3), not 
in this chapter, is also used for its disiniectant properties.

Dẹdnỉtíon of terms. There is oíten conlusion berween the 
tenns disinlectant and antiseptic
• The term disiníectant is applied to a Chemical agent that 

destroys or inhibỉts the growth of pathogenic micro- 
organisms in the non-sporing or vegetatìve State; 
disiníectants do not necessatily kill all micro-organisms, 
but reduce them to a level that is harmíul neither to 
health nor the quality of perishabỉe goodỉ. The term ìs 
applicable to agents used to treat inanimate objects and 
materials and may also be applied to agents used to ưeat 
the skin and other body membranes and cavities

• An andseptic  is a disinỉectant that is used on sldn and 
other living tissues thereby limiting or preventing 
iníection

• Sterilisation is the total removal or destruction of all 
Iiving micro-organisms; a íew dỉsiníectants (such as 
ethylene oxide) are capable of produóng sterility under 
suitable conditions bu t in general, sterílity is produced 
by heat or radiation methods, vvith Sltration being used 
íor some heat-labile materials. Sterilisatìon by heating 
with a bactericide is no longer a recommended practice

• A preservatíve is one of several Chemical agents that are 
induded in preparations to prevent deterioration hom 
oxidation (antoxidants) or to kiỉl or inhihit the grovvth 
of micro-organisms inadvenently introduced during 
manuíacture or use (antỉmicrobial preservatives).

Use of disiníectants. Disinỉectants axe used in hospitalỉ, 
ìndustrial establishments, public buildings, on larms, and in 
the home for conơol and prevention oi ỉnỉection.

The choice of disinỉectant depends on the purpose íor 
which it is used and the lỉkely contaminatlng organisms. In 
addition to vegetative bacteria. many common disinỉectants 
could be expected to kill some íungi and lipid-containing 
viruses. Gram-negaứve bacteria, mycobacteria, and bacter- 
ial spores are generally more resistant to disiníectants, and 
some disiníectants are less eữective against non-Iipid 
enveloped vinises, for example the enteroviruses induding 
polio and coxsadde. Prions are generally resistant to many 
disiníectants (see Disinỉection in Creutzíeldt-Jakob Disease, 
beIow). Other ỉactors aữecting the eíBcacy of disinỉectants 
indude the contact time, concentration of the disiníectant, 
the pH oi the System, the number and accessibility of the 
contaminating mìcro-organisms. and the presence of 
interỉering substances induding lipids, organic matter, 
nibber, and plastics. Aqueous Solutions of disinfectants, 
particularỉy quatemary ammonium compounds (su ch as 
benzalkonium dhloride and cettimide), chlorhexidine. and 
phenols, may be susceptíble to contamination with micro- 
organisms. To reduce this risk many preparations are 
provided for dinical use in a steiile form lor single use.

Use of preservatíves. Antimicrobial presexvatives are 
used in sterile preparatíons such as eye drops and multidose 
injectíons to maintaỉn sterility duiing use. They may aiso be 
added to aqueous inịecnons that cannot be sterilised in theứ 
final containers and have to be prepared using aseptic 
precautions, unless the volume to be injected as a sìngle 
dose exceeds 15mL- Antimicrobial preservatives are also 
used in cosmetics, foods, and non-sterile phannaceutical 
Products sudi as oral liquids and creams to prevent 
microbial spoilage. They should not be used indiscrữni- 
nately. Preparations that should not contain preservatives 
indude those for injection into the CSF, eye, or hearL 
Generally, the antimiCTobial preservatives that may be 
added to íoods, animal ỉeedỉng stuãs, and cosmetics are 
controlled.

Preservatives used as antoxidants may be dassihed in 3 
groups:
• true antoxidanls, or anti-oxygens, which probably 

inhibit oxidation by reacting with ửee radicals bloddng 
the Chain reacũon. Examples are the alkyl gallates, 
butylated hydroxyanisole. butylated hydroxytoluene, 
nordihydroguaiaretic acid, and the tocopherols (see 
Vitamin E Substances, p. 2119.1)

• reduáng agents, vvhich are substances having a lovver 
redox potential than the drug or adjuvants that they are 
intended to protect and are thereíore more readily 
oxidised. Redudng agents may act also by reacting with 
hee radicals. Examples are ascorbic add (p. 2110.3) and 
the potassium and sodium salts oỉ sulhirous acid (see 
Sulhtes and Sulíur Dioxide)

• antoxidant synergists, vvhich usually have little 
antoxidant eííect themselves but probably enhance the 
action of antoxidants in the íirst group by reacting vvith 
heavy-metal ions which catalyse oxidation. Examples of 
synergists are dtric add (p. 2480.3), edetic add and its 
salts (p. 1550.3), ledthin (p. 2542.2), and tartaric add
(p. 2626.1)

General reíerences and guidelines for the use oí disiníec- 
tants.

1. DoH. Standard príndpies for preventing hưspital-acquừed inỉections. J 
Hosp I»feđ 2001; 47 (rôppl): S21-S37. aIso avaỉlable át: http://www.dh. 
gov.uk/en/Publicaiỉonsandstâtisũcs/Pub)Ìcaijons/PublicaíionsPoU- 
cyAndG U idance/D H _400S48 17IdcService*G E T  FILEfrdI- 
Da14080&Rendỉtion=Web (accessed 27/08/08)

2. Bỉodt ss, ed. Disin/eơìon, sưrilixatìon, and praervữàon. 3íh ed. 
Philadelphia: Líppincoti WiỉUams and Wỉlkỉns. 2001.

3. Aylỉĩíe GAJ. Englísb MP. Hospital m/eaion: / 'rom Miasmas ta MRSA. 
Cambrỉdge: Cambrìdge Unỉvcrsỉcy Press.2003.

4. Fraí$e AP, n  ai. , eds. Rtasei. HuỹO and Ayiiffe 's prinàpla and practùe af 
disuỉfeaion. praervatian. and steriỉiĩaiion. 4th ed. Oxíord: Blackweỉl 
Science. 2005.

5. Rutala WA. Weber DJ. Healthcare lníection Control Practices Advisory 
Committee (HICPAC). Guideline íor disinỉcCTion and sterilizaũon ỉn 
healthcare íadlities, 2008. Availabie a t htip://www.cdc.gov/hiqwc/pdf/ 
guideỉines/Disỉnỉection_Nov_2008.pdf (accessed 01/03/10)

Contađ lens care
VVearers of contaa lenses are at increased risk of comeal 
infections. Factors that predispose the comea to iníection 
ỉnclude suríace abrasions that may occur during normal 
vvear, extended wear of soft (hydrogel) lenses, acddental 
ưauma duríng insertion of a lens. and anoxia. ỉn addition, 
the lens may provide a medium for introdudng pathogens 
into the eye, espedally if handling, deaning, and 
disinỉecting procedures are not followed. The most common 
pathogens are baaeria, in particular Pstudomonas aeruginosa, 
Serratia manxsctns, Staphylococaa auTíus, staph. epidermidừ, 
and Sừeptococcus pneumoniae. Fungi rarely cause lens-related 
keratitìs, although contamination of soỉt lenses has been 
reported. Acanthamoeba can cause rare but serious comeal 
iníections (see Acanthamoeba Keratitis, p. 919.3) mainly 
assodated vvith soft contaa lens wean these protozoa are 
resistant to some commonly used disiníection Systems and 
can colonise lens storage cases.

Lens care Systems for rigid (hard or gas-permeable) 
lcnses typically entail deansỉng and disinỉectíon stages.
• Daily deansing with Solutions containing surỉactants and 

sometimes mild abrasives can substantially reduce 
mícrobial contamination as well as removing organic 
materíal vvhich can compromise the a cú vi ty oí the 
disinỉectỉon stage. Cleansing Solutions frequently contain 
substances that are initant to the eye and should be 
removed by rinsing and soaking the lens.

• Soaking Solutions also maintain lens hydraáon, disiníect 
the lens, and prevent contamination duríng storage. 
Aỉthough not intended lor use in the eye, soaking 
Solutions should be non-initant.

• Commonly used disinỉeaants Indude benzalkonium 
chloride and chlorhexidine. Thiomersal is also used but 
has been assodated with a hĩgh inddence oỉ hypersensi- 
tivity reactions.

• Wetting or rewetting Solutions are used to improve the 
comíort of the Iens and. since they are applied to the eye, 
must be non-irritant. They commonly contain hypro- 
mellose, hyetellose, polyvinyl alcohol, or povidone, 
although a simple sodium chlonde 0.9% solution may be 
used.

Initially Chemical disinỉection for soft contact lenses 
required 4 steps; deaning, rinsing, soaking in a disiníectant, 
and final rinsing. The introduction of multipurpose 
Solutions containing small amounts oi suríactant deaner 
and disiníectant have reduced the number of steps required.
• Soft contaa lenses contain a high proportion of water 

cind are liable to absorb substances irom solution. For this 
reason some disiníectants, notably benzalkonỉum chlor-

ide, are not suitable for indusion in Solutions for sc ft 
lenses. Soft lenses may be disinỉected by heating in a 
suỉtable unit, usually in ỉsotonic saline solution, but tk is 
can shorten the Uíe of the lens by denaturíng the polym ;r 
or causing deposits oỉ denatured protein, mineraỉs, ir 
preservatives from the saline solution. Stabilist d 
hydrogen peroxide is suitable for cold disinỉection pf 
soft lenses and Is particularly useíul íor preventirg 
Acanthamotba iníections. However, it is irritant to ử e 
comea and must be neuơalised beíore the lens is inserte d 
into the eye. Other disiníectants for soft lenses may 
indude chlorhexidine and polihexanide.

• Cleansers for soft lenses may contain surỉactants ( r 
enzymes, such as papain or pancreatin, that remos t 
protein deposits.

! • VVetting Solutions may be used similarly to rigid lenses 

Revievvs.
I. Rakovv PL. Currem comaa lens care Systems. Ophthalmoi Ciin North A n 

2003; 16: 415 -32 .

Disinỉection in Creutzfeldt-Jakob disease
Creutzfeldt-Jakob disease is a transmissible spongiíom 
encephalopathy believed to be caused by iníection of tht 
nervous System vvith prions. The agent causing Creutzfeldt- 
Jakob dỉsease (CJD) is resistant to many dlsiníectioii 
procedures indudlng dry heat, ultraviolet irradlatíor, 
alcohols, ethylene oxide, eusol, íormaldehyde, glutara , 
hydrogen peroxide, ìodine or ìodophores, peracetic adc. 
phenollcs, and propiolactone. Furthermore, aldehyde-typ : 
disiníectants have ỉixative proprieties and could ancho ■ 
prion and other proteins to equipment and make then 
more difficult to remove by other raeans.1 No sterìlisatioi 
procedure can be guaranteed to be completely eữectìv 
under all drcumstances' and ỉor disposable Instruments anc 
materials the saỉest' method is to destroy them b' 
indneration.2 Neurosurgical and ophthalmỉc instrument 
should also be destroyed by indneration ư used in patient 
with conhrmed or suspeaed CJD. WH02 has developec 
guỉdelines for conơol of ữansmỉssỉble spongưorm encepha 
lopathies vvhỉch indude measures for the decontaminatioi 
and deaning o( instruments and materials designed for re 
use. They recommend that contaminated Instruments anc 
material should be kept moist between the time of use anc 
decontamination and that one of the following methods o 
decontamỉnation be used for heat-resistant instrumenu 
(lỉsted in ỉncreasỉng order of severity);
• immerse in IN sodỉum hydroxide and heat in a graviry

displacement autodave at 121 degrees for 30 minuteí 
then dean. rinse in water, and continue with routine 
sterilisation processes s

• immerse in IN sodium hydroxide or sodium hypo- 
chlorite (providing 20000ppm available chlotine) for 1 
hour then transíer the Instruments to vvater, heat in a 
gravity displacement autodave at 121 degrees for 1 hour, 
then dean and continue with routine sterilisation 
processes

• immerse in IN sodium hydroxide or sodium hypo- 
chlorite (providing 20000ppm available chỉorine) for 1 
hour then remove and rinse in water, transíer to an ơpen 
pan and heat in a gravity đisplacement (121 degrees) or 
porous load (134 degreẽs) ãutodave for 1 hour, then 
dean and continue vvith routine sterilisation processes

• immerse in IN sodium hydroxide and bofl for 10 minutes 
at atmosphenc pressure then dean, rinse in water, and 
continue with routine sterilisation processes

• immerse in sodium hypochlorite (providing 2 0 0 0 0 ppm 
available chlorine) (prelerred) or IN sodium hydroxide 
(altemaũve) at ambỉent temperature for 1 hour then 
dean, rinse in vvater, and continue with routine 
sterilisatíon processes

• autodave at 134 degrees íor 18 minutes
Heat sensitive Instruments and suríaces should be 
decontaminated by Qooding with 2N sođium hydroxide or 
undiluted sodium hypochlorite and left to stand for 1 hour, 
then mopped up and rinsed with water. ữ these agents 
cannot bê tolerated then thorough deaning with a diluted 
solution or other partially ehective agentlTádvised.2 In the 
UK. it is recommended1 that ư it is the intention to reuse an 
endoscope that has been employed in patients with 
suspeaed CJD or has been used for invasive procedures in 
those ar risk of CJD (e.g. haemophiliacs), then the 
endoscope should be disinỉected with a non-aldehyde ángle 
use disiníectant separately from other endoscopes and 
quarantlned for use only in the same patìent or ta those 
with conHrmed CJD. If the patient has conhrmed CJD, then 
the quarantined endoscope can only be used in the same 
patient.

All cross-reíerences reíer to entries in Volume A

http://www.dh
http://www.cdc.gov/hiqwc/pdf/


Disinfectants and Preservatives 1731

Recommendations íor disũiíectíon and sterìlisatìon in 
CJD have also been published in the UK3 and USA.'*'3

ì. Britísh Sotíety of Gastroenteroiogy. BSG VVorỉđng Party Report 2008. 
BSG guidelines for decontamỉnatíon of equỉpment for gasttointestlnaỉ 
endoscopy. Available au http://www.bsg.org.uk/images/stories/docs/ 
dínical/guỉdeUnes/endoscopy/decontamination.2008.pdf (accessed 
01/03/10)

2. WHO. WH0 ừựeaùm cortíroi Ịuidtỉitư s fbr transmissible spongiỊóm 
enaphalopathừs: rrport of ầ WHO comultatìon. Geneva: WHO, 1999. 
Avaiỉable ac http://whqlibdocwho.int/hq/2000/WHO_CDS_CSR_ 
AFH_2000.3.pdf (accêssed 15/03/06)

3. Advỉsory Commictee on Dangerous Pathogens. Spongtíorm Encephaỉo- 
pathy Advisory Commỉnee. Transmừábỉe spơnỊịform encephứlopatky 
agenti: Sđft wortíng and the pnvnứion o f in/èaiơn. Loodon: DoH. 2003. Aỉso 
available au http://www.dh.gov.uk/ab/ACDP/TSEguidauce/indexJinn 
(accesscd 01/04/10)

4. RutaU WA. Weber DJ. Creuttíeldt - Jakob dỉsease: recommendadons ỉor 
dlsiníecnon and sterỉlbatỉon. ơ in  ỉrựra Dù 2001; 32: 1348-56.

5. Rutala WA, WeberDJ. Sođety Cor Healthcare Epidemiologyoí America. 
Guỉdeỉine for đỉsinfectíon and sterilizatỉon oỉ prion-contamin«ted 
medỉcal Instruments. ữtpKt Corưrol Hosp Epidemiol 2010; 31:107-17. Aỉso 
avatlable au http://www.ioumals.uchicago.edu/doi/pdf/l0.lQ86/ 
650197 (accessed 22/06/10)

Disinỉection in dental practíce
Dental patients and healthcare staỉf can be exposed to 
viruses and bacteria that are present in blood or colonise or 
inlect the oral ca vi ty and respiratory tract, such as CMV, 
hepatitis B and c  vlruses, heipes sũnplex virus types ỉ and 2, 
HTV, Mycobaữériưm tuberadosừ, staphylococd, and strepto- 
cocd. -For iníormaúon on endocarditis prophylaxis with 
anúbacterials, see p. 179.2. These organisms can be 
transmitted in dental settings through direct or indỉrect 
contact vvith blood, oral ũuids, or other body matter; by 
indirect contact with contaminated objects (e.g. instru- 
ments, equipment, or environmental suríaces), or inhala- 
tion oỉ airbome miao-organisms (which can remain 
suspended in the air ỉor long periods).

Guidelines havé. been developed in the USA for 
preventing and controlling inỉectious diseases and mana- 
ging personnel health and saíety concems related to 
inỉection control in dental settings.1 H and hygiene (see 
p. 1732.1) substantially reduces potential pathogens on the 
hands and is considered a criticaỉ measure for redudng the 
risk of transmitting organisms to patients and healthcare 
vvorkers. For roudne dental examinatíons and nonsuigical 
procedures, handvvashing and hand antũepsis is achieved 
by using a plain or antimicrobial soap and vvater. ư the 
hands are not visibly soiled, an alcohol-based hand rub may 
be used. Beíore surgical procedures an antimiaobiaỉ soap or 
alcohol hand rub with persistent activity should be used. 
This extended antimicrobial acúvity is needed to pievent 
the introduction oí organisms, vvhich can colonise the hands 
undemeath gloves and enter the vvound ư gloves become 
punctured or tom.

Patient-care items such as dental instruments, devices, 
and equipment should be d e an ed  to remove debris as well 
as organic and inorganic contaminatíon. beíore proceeding 
with disinỉection and sterilisation. If manual deaning 
cannot be done immediately. the instruments should be 
placed in a puncture-resistant Container and soaked in a 
detergent, a disiníectant/detergent, or an enzymatic 
deaner. Use of a liquid Chemical sterìlant/high-level 
diỉiníectant (e.g. glutaral) as a holding solution is not 
recommended.

Heat-tolerant dental instruments usually are sterilised 
by autodaving, dry heat, or unsamrated Chemical vapour. 
Three levels of disiníectlon are used for patìent-care 
devices that do not require sterility:
• high (e.g. glutaral, hydrogen peroxide, hydrogen 

peroxide with peracetic add, 0 -phthaldialdehyde, 
peracetic add. and phenol with glutaral)

• in te rm ed iate  (e.g. ch lo rin e-co n ta in in g  Products, iodo- 
phores, phenolics, and quatemary ammonium com- 
pounds with alcohol)

• Iow (e.g. quatemary ammonium compounds, some 
phenolics, and some iodophores)

Patient-care items are categorised as criúcal, semiditical or 
noncriúcal, depending on the potentiaỉ risk ỉor inỉection 
associated vvith theừ intended use. Heat sterilisation is used 
for crirical items (used to penetrate soft tissue or bone) also 
for semicritical items that touch mucous membianes or 
non-intact skin. Semicrítical items that are heat-sensitive 
should be processed vvith hỉgh-level disinỉection. Non* 
critical patient-care items, contacting only intact skin, just 
requữe deaning, or ư visibly soíled, deaning followed by 
dismfection. when the item is visibly contaminated with 
blood or other potentíally iníectious material a diãníectant 
thought to be eữective against tuberde badlli (inter- 
mediate-level disinỉectant) sbouỉd be used.

Clinícál contact suiíaces can become contaminated from 
patỉent materials either by direct spray or spatter generated 
during dental procedures or by contact with dental 
healthcare workers' gloved hands. Two levels of disinỉec- 
tion, inteimediate and low, are used for environmental 
surlaces. Iỉ protective barriers are not used, suríaces should 
be deaned and disinỉected' between patients by using 
disinfectants eííective against HTV or hepatitìs B virus (low-

level disinỉectant) or a tuberculoddal disiníectant (inter- 
mediate-level dlsinfectant) if the surỉace is viãbly 
contaminated vvith blood or other potentially inỉectiotis 
material. General deaning and dismíecúon are recom- 
mended for dỉnical contact surỉaces, dental unit suríaces. 
and countertops at the end of daỉly work activỉties and are 
required if suríaces have become contaminated since theữ 
last deaning. Spills of blood and other body Auids should be 
removed with absorbent material (e.g. disposable paper 
towels). Nonporous suríaces should bẽ deaned and then 
decontaminated with disinfectant eữectíve against hepatítù 
B vims and HTV (low-level disinỉectant) or a tubercuỉoddal 
disinỉectant (intermediate-level disinỉectant).

1. Koỉra WG, et ai. CDC gukieỉỉnes for inỉecdoa conooỉ in dentaỉ heaỉih* 
aư e senings—2003. AíÁíVVR 2003; 52 (RR-17): 1-61. Aỉso availablc au 
http://www.cdc.gov/ininwr/PDP/rr/rr5217.pdf (accessed 17/03/06)

Disiníection o f endoscopes
Whenever possible, medical equipment that comes into 
intimate cúntaa with the body should be heat sterilised, but 
some equỉpment, notably endoscopes, will not withstand 
high temperatures. Low-temperature steam and íormalde- 
hyde or ethylene oxide wỉlỉ achieve sterilisation, but may 
not be practìcal in a dinical setting. Satísíactory Chemical 
disinỉection o( endoscopes and other heat-sensitive 
Instruments relies on ìnitial thorough deansing oí the 
instrument and cholce of an appropriate high-level 
dỉsiníectant vvhich should be rapidly actỉve against a vvide 
range of pathogens induding vegetative bacteria. baaeriaỉ 
spores, mycobacteria, and viruses. The disinỉectant should 
not damage the instrument or discolour the optical 
components, and it should not leave a toxic residue. 
Instruments should be rinsed after disỉnỉection with water 
and dried with forced aừ.1"*

Glutaral 2% is commonly used.1'* To achieve sterilisa- 
tìon, immersion in glutaral 2% for 3 hours is necessary, but 
high-level disiníectioa achieved by immersion for 20 
minutes, is usually considered adequate ỉor most 
endoscopes.1-3-5'4 Immersion for a minimum of 20 minutes 
is required for elỉmination of tuberde badlli, but immersỉon 
for 4 minutes may be adequate for gastroscopes, except 
those for use on immunocompromised patients. For spedfic 
iníormation relating to hepatitis and HTV viruses. see below.

A dỉsadvantage of glutaral is that it is irritant and may 
cause sensitisation. In addition, longer contact times are 
needed to eliminate atypical mycobacterỉa and glutaral- 
reslstant stralns of M. dtelonat have been isolated from 
endoscope disinlecting equipment.*-7 In lact, mycobaaerìa 
in general are knovvn to be extremely resistant to glutaral.3 
It should also be noted that in the UK it is recommended 
that units should move avvay bom the use of aldehyde- 
based dỉsiníectants because oí their Axative propertíes, 
which in theory could anchor prion and other protein 
vvithin endoscopes.5 The use oi aỉdehydes as the primary 
disinfectant should also be avoided in units serving groups 
at risk oí GID, su ch as haemophilia centres (see also 
Disinfection in Creutzỉeldt-Jakob Disease, p. 1730.3). 
Altemative disinfectants include peracetic add, chlorine 
dioxide. 0-phthaldialdehyde, and superoxidised water 
(hypochlorous add).3'*'6 Other altematives indude peroxy- 
gen compounds. quatemary ammonium compounds, 
glucoprotamine. electrolysed add water, sucdnic dialde- 
hyde, and alcohol 7 0 % . However, peracetic add and 

. chlorine dioxide produce irritant íumes, peroxygen- 
containing compounds and quatemary ammonium com- 
pounds have questionable activity against mycobaaeria and 
viruses, and alcohol has several pracócal limitations.4'6

1. Ayỉiffc GAJ. ct ai. ơ tem iaỉ ftístnftcàơn in kospiutls. 2nd ed. London: 
PHLS. 1993.

2. Rutala WA, Webcr DJ. Diàníecóon and steríUxacion in heaith care 
ỉaciỉitics: what dinidans need to lcnow. ơ in  ỉnféa Dis 2004; 39: 702-9.

3. Brítish Soòety oi Gastroenterology. BSG Workỉng Party Rcport 2008. 
BSG guidelines for decontamination oỉ equipment for gasưoỉmestínaỉ 
mdoscopy. Availablc atỉ http://www.bsg.org.uk/images/stoiies/doa/ 
clinỉcal/guide!ỉnes/endoscopy/decomaminatỉon_2008.pdĩ (accessed 
26/02/10)

4. Bedenhoơ u, tt  ai. ESGE GuỉdcUnes Commỉtcee. European Sodery o f 
Gastroimesdnal Endoscopy. European Sodety oỉ Gasooenteroỉogy and 
Endoscopy Nunes and Associates. ESG&-ESGENA gulddine: deaning 
and disuưection ỉn gastroỉntestỉnaỉ endoscopy. Endoxopy 2008; 40:939- 
57. Aỉso avaỉlabte au http://www.esge.com/assets/downloadj/pdfs/ 
guiddines/2008_deaning_and_disưnectionpdf (accessed 07/07/10)

5. American Sodety for Gastrointestinal Endoscopy. Muỉd-sodety guide- 
Une ỉor reprocesdng Qexỉble gastrointestỉnaỉ endoscopes. Gasưữintat 
ẼndoselQQy, 58: ỉ-87aỉso avaỉỉabỉe au http://www.asge.org/WorkArea/ 
showcontent.aspx?ỉd*3376 (accessed 27/08/08) Aỉso pubỉỉshed úu 
Nelson DB et a i Sodety for Healthcare Eptdemỉữỉogy of America. bĩỊèa 
Controỉ Hosp Epừlemioi 2003; 24: 532-7.

6. Alvarado o ,  a  ai. Assodatỉon for Proỉessỉonals ỉn Iníectton Controi. 
AP1C guỉdeỉỉne for inỉectỉon prevention and controỉ ỉn Sexỉbỉe 
endoscopy. Am J  ĩnfeứ Control 2000; 28: 138-55.

7. Grií&ihs ?K  đ  aL Glutaraldehyde-resistant Mycobacterium cheỉonae 
from endoscope washer disiníectors. J  Appỉ Microbiol 1997; 82: 519-26.

Disinfection in hepatìtís and HIV inỉection
Hepatitis viruses and HTV are susceptible to heat and the 
methods recommended for sterilisation oi equipment in the 
UK' are conventìonal procedures using moist or dry heat. 
Heat-labile artides and surỉaces may undergo Chemical

disinfectìon but only in the absence of a  satisíactory 
altemative. Although varíous publicatíons have daímed 
efficacy against HĨV ỉor a vvide range of disiniectants and 
detergents, the evidence for some daims is equỉvocal.

Presh aqueous Solutions of sodhun hypochlorỉte or 
ơodosene sodium are recommended ỉor general surỉace 
disiníection. ư contaminated by blood. the concentration 
must be equivalent to 10 000 ppm oỉ available chlorine. For 
non-corrosỉve disinỉection of delicate items su ch as 
Sbreoptic endoscopes, ừeshly activated alkaline glutaral 
2% may be used following thorough washing (but see also 
Disinfection of Endoscopes, above). ư a sterile body cavity 
will be entered the endoscope must be immersed ỉor a 
minimum of 3 hours; othenvise a minimnm of 30 minutes is 
suffident, or 1 hour ư the presence of Mycobacterium 
tubermloãs is suspected.

1. DoH. UK Htalĩk Dqtartmmữ guidanet Ịor dờàeai heaừh can workers: 
pntectíon agaàat ờtptetiort mứt Mood-bomt virtattỉ reom m endations o f the 
expert advisory group on Aũ>s and the aắvisory group an hepđtitís (April 
1998). Avaílabỉe au http^/www.dh.gov.uk/pnxLconsum_dh/groups/ 
dh_digỉtaỉassets/#dh/9en/documents/dỉgitalasset/dh_4014474.pdf 
(accessed 27/08/08)

Disinỉection o f water
Travellers to regions of the world where water is not 
disiníected at source shouỉd be advỉsed to boil or chemically 
sterilise water for drinking, deanỉng teeth. and washing 
&uit and vegetables.1 Chỉorine and chlorine - releasing 
disinỉectants induding tosylchloramide sodium, halazone, 
sodium hypochlorite, and trodosene sodium are commonly 
used to sterilise drinking w ater. Iodine-releasing disiniec- 
tants such as tetraglydne hydroperiodide, or iodine itseỉỉ 
may be useíul for short-term or emergency disiníection of 
sraall volumes of water.J Organic material suspended in the 
vvater may reduce the avaỉlable halogen concentratỉon, and 
doudy wãter should be Sltered or allovved to settle and 
decanted beíore ữeatment. Emergency treatmenL ,of 
drinking vvater with Iemon juice has been suggested duiing 
epidemics of waterbome gastro-enteritís.3

Chlorine and chlorine-releasúig dỉsiníectants are also 
used for recreational and therapeutic bathỉng pools, oỉten 
vvith ozone.*-5 Brọmine-based disinfectants and ultraviolet 
radiation may also be used.

Legionnaires’ dỉsease (p. 188.2) is commonly transmitted 
Via cooling water in air conditỉonỉng Systems or h o t 
w ater supplies. Hyperdỉlorination has been attempted to 
eradicate the organism bom contamlnated water sources 
but has been largely ineSectíve6-7 and is no longer 
recommended. Other disadvantages of using chlorỉne-based 
Systems at these temperatures and concentrations are 
corrosion o! the plumbing System7 and the production of 
potentially cardnogenic byproducts.* EKective disiníection 
can be achieved by raising and maintaỉnỉng the vvater 
temperature above 30 degrees, ultraviolet light, and copper- 
sỉlver ionisation.

Haemodialysis patients are exposed to Iarge quantities of 
munidpal drinking svater as it is used tor the production oí 
dialysis Huids and may also be used for dialyser rinsing and 
reuse. Many of the Chemical substances in the water, su ch 
as caldum, sodium. aluminium, chloramỉnes. ũuorỉde, 
copper, zinc. sulíates, and nitrates are potentially dangerous 
for dialysis patients. and can lead to acute or chronỉc 
poisoning. There is also a microbiological risk assodated 
with the conưol oỉ bacterial growth in the vvater treatment 
and distribution System. Contaminants are thereíore 
removed by vvater purihcation Systems. Water is pre-tteated 
with activated carbon Blters to remove chlorine and its 
derivatives and other suspended partides, and the hardness 
o i the water is decreased with sodium exchange catíonic 
resins. which remove caldum and magnesium. The flnal 
purihcaúon process then involves the removal of dissolved 
salts, bacteria, and endotoxỉns by reverse osmosis. Reverse 
osmosis membranes need to be regularly disinỉected vvỉth 
Chemical agents (such as hypochloiite and peracetỉc add), 
heat, or ozone.’

1. Backer H. Water dỉsỉnỉectỉons for intematỉonaỉ and vvữdemess ưavclcrs. 
a in  Itựeứ Dừ 2002; 34: 355-64.

2. WHO. Guỉdelỉnes for drinking-waier quaỉity, thỉrd edition. incorporat- 
Ing first addendum: voỉume 1— recommendatìons. Geneva: WHO, 
2006. Available au http://www.who JnƯwater^anitadonJicalth/dwq/ 
gdwq3/en/prinLhtml (accessed 27/08/08)

3. ^Aquino M, Tcvcs SA. Lemon juỉce as a naturaỉ bỉodde for dlsỉnỉecrỉng 
drinklng wacer. Buli Pan Am Health Orỵan 1994; 28: 324-30.

4. DadsweU JV. Managỉng swimmlng, spa. and other pools to prevent 
ỉnlection. Commun Diỉ Rep 1996; 6 (revỉcw 2): R37-R40.

5. WHO. Guỉdelỉncs for safe recreatlooaỉ water environmencs: vdum e 2— 
swỉmmỉsg pooỉs and dmilar recreatíonal envỉronmena. Geneva: WHO. 
2006.

6. Kurtz JB, a  ai. LegioneUa pneumophíỉa in cooling water Systems: report 
of a survey of coolỉng mwers ỉn Londoa and a píỉot ttial of sdected 
bioddes. J  Hys (Camb) 1982; 88: 369-81.

7. Heỉms CM. et ừ . Legỉonnaỉres' dỉsease assodated with a hospỉtaỉ water 
System: a five>year progress report on condnuous hyperchlorỉnatỉon. 
JAMA 1988; 259:2423-7.

8. Morris RD, et aL Chiorinatioa, chlorinatỉon by-products. and cancer. a 
meu-analysỉs. Am J  Public Health 1992; 82:955-63.

9. Pontoriero G, ff ai. The quaỉity oỉ dỉaỉysỉs water. fiephroỉ Dial Transplant 
2003:18 (suppỉ 7): VỈ121-VỈ15.
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Hand hygiene
Hospital-acquired inỉectìons, includìng those due to 
multidrug-resistant pathogens, su ch as metidllin-resistant 
Staphyỉoaxxus aureus, vancomydn-resistant staph. aưreus. 
and vancomyđn-resistant enterococd, are a major problem 
ỉn healthcạre íadlities.1 Hand hygiene is one of the most 
important íactors in pieventing such iníections, as it 
prevents transtnission oỉ pathogens by-contact and the 
faecaỉ-oral route. Hovvever, healthcare ỸPOikers ửequently 
do not wash theữ hands, and compliance rarely exceeds 
40%.2 A randomised study5 to compare the effi<ãcy oí an 
alcohol-based solutíon for hand rubbing with hand vvashing 
with a medicated soap in redudng bacterial hand 
contamination during routine patient care íound that the 
alcohol-based solution was signihcantly more effective 
(83% reduction versus 58%). The authors considered that 
the dUíerence in efflcacy might have been due to the 
đuration of hand washing. Partídpants rubbed OT vvashed 
theừ hands for about 30 seconds, but the recommended 
duration for hand vvashing ìs 30 seconds to 1 minute, a túne 
that was adhered to in less than 35% of instances.

Some rẹcommend1-2 that alcohol-based hand rubs 
should replace hand vvashing as the Standard for hand 
hygiene in all situations in which the hands are not vìsibly 
soíled. The basis for this is that hand rubbing requires less 
time, is microbiologicaUy more effective, and is less irritating 
to skin than ưaditional hand washing with soap and vvater. 
Guidelines in the UK4 and USA’ do suggest alcohol as an 
aỉtemative to soap and water in such situatìons but note 
that soap and water must be used ư hands are visibly soiled. 
In addition, us guidelines advise5 hand washing with a 
non-antũnicrobial or antìmicrobial soap and vvater vvhen 
hands are contaminated with proteinaceous materíai, 
blood, or otber body Quids and ư exposure to Baàllus 
anthraàs is suspected or proven. Alcohols, chlorhexidine, 
iodophores, and other andseptic agents are not recom- 
mended for B. toưhraàs contamination as they have poor 
activity against the spores. Decontamination oỉ the hands 
with an antiseptic hand rub or hand wash should occur 
belore direct contact with patients. and beiore putting on 
'sterile gloves when inserting catheters or other invasive 
devỉces that do not require a surgical procedure. 
Decontaminatỉon of the hands should also occur aỉter 
contact with a patíent's intact or non-intaa skin, body 
ũuids, mucous membranes, and wound dressũigs ỉf hands 
are not visibly soiled. Handỉ should be decontaminated ư 
moving hom a contaminated body site to a dean body áte 
during patỉent ca re, after contact with Inanimate objects 
(mduđing medical equipment) in the immediate vidnity of 
the patient, and after removing gloves. When perỉorming 
surgical procedures hand hygiene with either an 
antũnicrobial soap or an alcohol-based hand rub with 
persistent activity is reconunended beíore putting on sterile 
gloves.

us guidelines’ considers that the best antúnicrobial 
efficacy can be achieved with alcohol (etbanol), ìsopropyl 
alcohol and propyl alcohol, as theừ activity is broad and 
they are íast acting. Hthanol at high concentratìons is the 
most eSective treatment against non-enveloped vứuses, 
whereas propyl alcohol seems to be more eữectỉve against 
the reádent bacterial ũora. Combinations oỉ alcohols may 
ha ve a synergistic eữect. The antiinicrobial eíhcacy of 
chlorhexidine (2 to 4%) and trịdosan (1 to 2%) is both 
lower and slower. Bacterial resistance may occur, although 
the risk is hỉgher ỉor chlorhexidinc than tridosan. Even ií 
used with hand washing, they are stíll less eỉỉective than the 
alcohols. Piain soap and vvater has the lovvest eỉhcacy of all.

1. Tr*mpuz A. wkfcner Ap. Hand hygỉene: i  ữequemly missed liíesaving 
opportunity dudng panent care. Mayo ơ in  Prvc 2004: 74:109-16.

2- Wìđiner AP. RepUce hand washỉng wỉlh usc of a waterless alcuhol hand
rub? CHn IkỊbI  Dá 2000: 31: 136-43.

3. GboaEifãr.EScac]ra<handnibbingwithalcoholbasedsoiutionverais 
Standard bandsmhing with antiseptic soap: randomised dinical niaL 
BMJ 2002; 323: 362-6~

4. CoỉaJE.ttd/.JoỉmW oridngPartyoftheBiitishSoóetyof AntìmỈCTobỉal 
chemothenpy. the Hospttnl lnleõion Sodery. and the Iníectíon Con troi 
Nurses Assodaúon. GŨỉdeUnes tor the control and prevendon ai 
meddlUn-Rsístant Staphyloaxrus aureus (MRSA) in bealthcare 
íaólities. } Hosp lnfa 2006; 63 (suppl I): S1-S44. Aváilable ac http-.ll 
w w w .his.org.ufc/_db/_docum em s/M RSA.G uidelines_PDF.pdf 
(acoessed 14/05/10)

ỉ. CDC. Guideỉine ior hand hygiene in heallh-care setdngs: recommenda- 
tìons 0i  the Healthcare Iníectìon Comrol Practỉces Advisory Conunittee 
and the HICPAC/SHEA/APIC/IDSA Hand Hygiene Taslt Force. MMWỊt 
2ÓÒZ' 51 (RR-16): 1-45. Also available at: http://www.aic.gov/mji3wr/ 
PDF/rr/irS 116.pdf (accessed 15/03/06)

Inịection site and catheter care
The need to disinỉect the skin beỉore injection is 
controversial.1 Routine skin preparation of the injection 
site by svrabbing with antiseptic has been reported to be 
both ineữective and unnecessary.2-3 Central venous and 
arterial catheters, hovvever, require the application of strict 
aseptic technique and injection site antisepsis to reduce the 
chance of iníection.4 Disinỉection of catheter ihsertion sites 
with aqueous chlorhexádine 2% has been reported to be 
assodated with fewer local and systemic iníections than site

preparation with either 10% povidone-iodine solution or 
70% isopropyl alcohol,5 although this has been challenged.4 
A subsẽquent study reported lower rates of catheter 
colonisation and catheter-related inỉection with an 
alcoholic solution oỉ chlorhexidine 0.25% and bemalkon- 
ium chloride 0.025% than with povidone-iodine 10%.7 In a 
study in preterm iníants, technique had greater inHuence 
on bacterial counts at injectíon sites than the antiseptic 
used; chlorhexidine 0.5% in ỉsopropyl alcohol and aqueous 
povidone-iodine 10% were equaỉly eữective, but deansing 
with alcoholic chlorhexidine for 30 seconds or for tvvo 10- 
second periods was more eữective than deansing ỉor 5 or 10 
seconds.*

The use of catheters impregnated vvith antiseptics or 
antíbacterials has also been studied. Catheters únpregnated 
with chlorhexidine and suHadiaảne silver on the extemal 
luminal surỉace, appear to be eílective in redudng both 
catheter colonisation and related bloodstream iníection in 
high-risk patients when used vvithin 14 days.’ Central 
venous catheters impregnated with minocydine and 
riỉampián have been reported to be assodated with a 
Iower iníection rate than Standard silicone catheters10 and 
those ímpregnated tvith chlorhexidine and sultadiazine 
silver."

Guidelines have been produced for the prevention of 
iníection assodated with both peripheral intravascular and 
Central venous catheterisation.1214

1. Aylỉííe GAJ, et ai. Chemicaỉ dàinfrơion ớt hơspitals. 2nd cd. Londoru PHLS. 
1993.

2. Dann TC Routine skỉn preparation betoTe ínjeníon: an unnecessary 
procedure. Lanceỉ 1969; liỉ 96-8.

3. Liauvv J, Archer GJ. Svvabahoỉics? Lanat 1995; 345: 1648.
4. Shepherd Ae Wĩỉliams N. Care of long-term Central venous catbeters. Br 

J Hosp Med 1994; 51: 598-602.
5. Makí DG. et al. Prospeciive randomlsed tríal of povidone-iodlne. alcohoỉ. 

and chlorhexidine íor prevention of ừileciỉoa assodated wỉth Central 
venous and arterlal catheters. Umcct 1991; 338: 339-43.

6. Segura M. Sitges-Serra A. ỉntravenous catheter sỉtes and sepsỉs. Lanat 
1991; 338: 1218

7. Mỉmoz o. et ai. Prospeaive, randomized tríal of tvvo antỉseptic sohỉtions 
ỉor preventíon of cenơal venous or arterỉaỉ catheter colonizatỉon and 
inỉectỉon ỉn ỉmenÂve care nnit patients. Criĩ CareMed 1996; 24:1818-23.

8. Maỉathi L et aL. Sidn dỉsỉn/eaion in pretenn ỉnXanu. Aráĩ Dừ ơũld ỉ 993; 
69: 312-16.

9. Veensơa DL rf al. EỈBcacy of antiseptìc-impregnated Central venoui 
catheters in preventíng catheter-reỉated bỉoodstream iníectìon: a meta- 
analysis. JAMA 1999: 281: 261-7.

10. Hanna H. ri ai. Long-term sỉUcone Central venous catheten impregĐated 
vvith minocydine and rtỉampỉn decrease rates of catheter-reiated 
bloodstream iníectlon in cancer paúems: a prospeciive randomixed 
dlnical tríaL J CIin Oncol 2004; 22: 3163-71.

11. Darouicbe RO. et aL A comparỉaon oỉ two antỉmicrobial-impregnated 
Central venous catheters. N ẻrtỹi J Med ỉ 999; 340: 1-8.

12. DoH. Guldeỉỉnes for preventing iníeaions assocỉated wiih the insenỉon 
and maintenance of Central venous catheten. J Hosp Infea 2001; 47 
(suppỉ): S47-S67. Also avaũable at: http://www.dh.gov.uk/en/ 
PubUcadonsandsutisũcs/PubHcations/PublicationsPoUcyAndGuidance/ 
DH 4005481 ?IdcServ1ce*GET_FILE&dID*14080&RendUion*Web 
(accessed 27/08/08)

13. 0 /Građy NP, tí tứ. Guideỉines for the preveniion oí intravascuỉar 
catheter-related inỉections. MMWR 200Z* 51 (RR-10): 1-29. Aỉso 
avaỉlable ac http://www.cdcgov/nunwr/PDP/rr/rr5U0.pdf (accessed
15/03/06)

14. N1CE. Iníection cnntrol: preventìon of healthcare*assotíated iniectỉonỉ 
ỉn primary and community ca re (June 2003). Sectỉon 5; cenual venous 
catheterừacỉon. Avaỉỉable ac http://www.nice.org.uk/niccmedia/pdf/ 
lnfecnon_control_fuflguideJine.pdf (accessed 27/08/08)

Pre-operative skin disintection
Skin preparation with antisepncs beíore surgery is generally 
carried out in an attempt to reduce the rísks of surgical 
iníection (see p. 209J), but the evidence base for the 
practice is conHicting. The CDC recommends1 pre-operative 
deaning oí skin at the indsion site with either iodophores 
(e.g. povidone-iodine), alcohol-containing Products, or 
chlorhexidine gluconate. While alcohol is considered to be 
the most eãective and rapidly acting skin antìsepóc there 
are no appropriate studỉes to assess comparative eỉhcacy. 
Furthermore, an analysis1 of randomised studies comparing 
the use oí pre-operatíve skin antiseptics with no antiseptics 
and studies comparing diherent skin antíseptics, ỉound that 
there vvas insuỉSdent evidence to condude vvhether pre- 
operative skin antiseptics were eííective ÚI preventing 
postoperative surgical wound iníection.

1. Mangnm AJ. tl al. CDC Hospiul In/ectíon Conơol Practices AdvtsoiY 
Commlttec. Guỉdellne íorprcvcntìon of suigicil site iníecrion, 1999. Am 
}  Itự ta Contmỉ 1999; 27:97-132. Also avsiUble ap http://www.cdc.gov/ 
nddod/dht|p/pdI/guideUnes/SSI.pdf (accessed 15/03/06)

2. Edwards PS. t t «/. Prcopcraiivc sldo antisepdcs for prcvenúng surgical 
wound inícctlons aílcr dean surgery. Availablc in The Cochrane 
Daubase oi Systemadc Reviews; Issue 3. Chichesien John WỈIcy; 2004 
(accessed 06/04/10).

Wound disinkction
Antiseptic preparations are vvidely used to ưeat or prevent 
super&dal iníections and wounds, but their useíulness on 
broken skin and wounds has been questioned.1 For íurther 
iníormation on wound care, see p. 1690.1. Chlorine- 
releasing antiseptic Solutions are generally regarded as 
irritant and although there is little direa evỉdence in 
patìents there is concem that they may delay vround 
healing. Cetrimide,2 tosylchỉoramide sodium,5 hydrogen

peroxide 3%,4 iodophores,4 and sodium hypochloiite 
Solutions2 are all reported to be cytotoxic in vitra or in 
ammal models. Long-term or repeated use oí these 
antiseptics for wound deaning should probably be avoided. 
Chlorheãdỉne is relatìvely non-toxic.2,3

1. Brown CD, ZlteUỈ JA. A review oí topỉcal agents for wound$ md 
methods oỉ woundỉng: guidelỉnes for wound managemenL J Dermatol 
Surg Qncol 1993; 19: 732-7.

2. Hiomas s, Hay NP. Wound deansing. Pharm J 1985; 2: 206.
3. Brennan ss, tí ai Amỉsepdc toxỉdtỹ in wounds heaỉỉng by secontíary 

ỉntention. Jtìosp ỉnfeơ 1986; 8:263-7.
4. Lineweaver w. tí ai. Topỉcaỉ antỉmiaobiaỉ toxidty. Anh Surg ỉ 985; 120: 

267-70.

A c r íd in e  D e r iv a t iv e s
Acridina, derivados. ‘ :

Description. Acridine derivatives are a group of quinolỉ Te 
antimicrobial dyes structurally related to acridine.

A c rH la v in iu m  c h l o n d e  MNNI
AcriAavine; Acriílavine Hydrochloride; AcriAavinii Qiloridur 1; 
AcriAavinii Dichloridum; Acriílavinio, doruro de; Acrifla\i- 
nium, Chlorure d'; Akriílavinium-chlorid; Cloruro ce  
acriílavinio; AKpn<ị)/iaBHHMfl Xnopnfl.
A mixture of 3,6-diamino-10-methylacridinium chloríce 
hydrochloride and 3,6-diaminoacridine dìhydrochloride.
Ớ s  —  8063-24-9; 65589-704.
ATC —  R02AA13.
ATC Vet — QGO1AC90; QR02AA13. 
um  —  1S73VW819C

NOTE. The nomenclature is conỉusing. Acriílaviniu m 
Chloride is rlNN buĩ was also the BP name for Acridaviniu n  
Monochloride (see below).

A c r iA a v in iu m  M o n o c h lo r id e
AcriAavinii Monochloridum; Acrìflavinìo, monodọruro d'; 
ẠcriẠavịnium, monọchlorure d'; AkriAavinio monochlorida ; 
AkriAaviniummonoklorid; AkriAaviniummonokloridi; EuAavi - 
ni; EuAavin; Euílavine; Euílavinum; Neutral AcriAavint; 
Neutroílavin.
A mixture of 3,6-diamino-10-methylacridinium chloride an I 
3,6-diaminoacridine monohydrochloride.The latter is usuall' 
present to the extern of between 30 and 40%.
CAS — 68518-47-8.
ATC —  D08AA03.
ATCVet— QD08AA03.

NOTĨ. The nomendature is conỉusing. Although the BP nan e 
was AoiHavúiium Chloride this is also rlNN íor a relate d 
compound (see above).

A m in o a c r id in e  H y d r o c h lo r id e  IBANM, HNNMI 
\

Aminacrine Hydrochloride (U5AN); Aminacrine Hydro 
chloride; Aminoacridina, hidrodoruro de; AminoaCTidine, 
'Chlórhydrate đ; Aminoacridini Hydrochloridum; Hidroclor- 
uro de aminoacridina; NSC-7571; AMMHoaKpviflMHa 
ri4flpoxnopnfl.
9-Aminoaaidine hydrochloride monohydrate. 
C13H,oNj.Ha.H30=248.7
CAS — 90-45-9 (aminoacridine); 134-50-9 (ạnhydrous 
aminoơơidine hydrochloride).
AĨC —  D08AA02.
ATCVet— QD08AA02.
um  — OR5RM3Q5QL " :

E th a c r id in e  L a c ta te  IBANM, riNNMỊ 
Acrinol; Aethacridinium Lacticum; Etacridina, lactato de 
Etậkrídilnliaktaatti; Etakridinlaktat; Etakridín-laktát Etakridinọ 
laktatas; Etakryđyny mleczan; Éthaơidine, lactate d' 
EthacridinLLactas; Ethakridin-laktát; Laoato de etacridina; 
Lactoacridine; 9T3KpMflHHa ílaKTan 
6,9-Oiamino-2-ethoxyacridine lactate. 
C15H,sN30,C3H603=343.4
CAS —  442-16-0 (ethacridine); 1837-57-6 (ethacridine laơate); 
6402-23-9 (ethaơidine lactate monohydrate).
ATC —  B05CA08; D08AA01.
ATC Vet —  QB05CA08; QD08AA01. 
um  —  V5ILS71C1T.

Pharmacopoeias. Chín., Eur. (see p. vii), and Jpn describe 
the monohydrate.
Ph. Eur. 8: (Ethacridine Lactate Monohydrate). A yellow 
crystalline povvder. Sparingly soluble in vvaten very slỉghtly 
soluble in alcohol; practically insoluble in dichloromethane. 
A 2% soluóon in water has a pH oí 5.5 to 7.0. Protect from 
lighL

All cross-reỉerences reíer to entries in Volume A

http://www.his.org.ufc/_db/_documems/MRSA.Guidelines_PDF.pdf
http://www.aic.gov/mji3wr/
http://www.dh.gov.uk/en/
http://www.cdcgov/nunwr/PDP/rr/rr5U0.pdf
http://www.nice.org.uk/niccmedia/pdf/
http://www.cdc.gov/


Acridine Derivatives/Aỉcohol 1733

ProAavine Hemisuifale
Hẹrnìsuiíạto de.. proAavina; Neutral ProẠayine Sulphate  ̂
ProAavinạ, hem isulừtơde; ProAavine, Hémisụlfatè ,de: 
ProAavine Hemisulphate (plNNM); ProAavine Hemisulphate; 
RroftâvfnT:'tternisulfos; ripoộnaBKHa reMney/ib(|>aT.. 
;3,frĐÌamlnoacridine Sutphate dihydrate. • 
:{C,'jHí,(^H2SƠ^H2(>5SZ6 
;£AS —  92-62-ổ Ịproũavme),
m il  — 27V8M747V8 (prơHavine hemisuiỉaĩe); 2961Y60AĨP 
ỉprọdavịne sulỉate).

ProỊịỊẹ
The acridine derivatives are slovv-acttag antiseptics. They 
are baaeriostatic against many Gram-positíve bacteiia but 
less eữective agaỉnst Gram-negatíve baaeria. They are 
ineữectíve against spores. Their actìvity is increased in 
alkaỉine Solutions and is not reduced by tissue Auids.

The acridine derivatives have been used for the 
ữeatment of inỉected wounds or burns and ỈOT skin 
disiníecdon, although they have been largely superseded by 
other antiseptics or suitable antibacterials. Prolonged 
treatment may deiay healing. They have also been used 
for the local tteatment of ear, oropharyngeal, and genito- 
urinary taíectíons.'

Aminbacridine is reportèd to be non-staining and is used 
as the hydrochloride -as eye drops in the ưeatment and 
prophylaxis of superddal eye iníections.

Ethacridine lactate is induded in some preparatíons íor 
the treaanent of diaưhoea. It has also been given by extra- 
amniotic injection íor the tennination of pregnancy 
(p. 2131.3) but other methods are usually preferred7 

Other acridine derivatives covered elsewhere in Martín- 
daie include mepacxine (p. 935.2), vvhich is used in the 
ưeatment oỉ giardiaầis, and pyronaridine (p. 664.3), which 
is used to ưeat malaria. Amsacrine (p. 741.3) is a 9- 
anílinoaaidine drug that is used bỉ the treatment of adult 
leukaemias. Other acridine derivatives ha ve also been 
investìgated as anticancer drugs because of the ability of the 
acridine chromophore to intercalate DNA and ũahibit 
topoisomerase erưymes.

Hypersensitivity to acridine derivatives has been 
reported.
Reíerences.

1. Wainwright M. Acridinc—a negỉccted antibacteriaỉ chromophore. J 
Antimiavb Chemotlưr. 2001; 47: 1-13.

2. Denny WA. Acridlne derivatives as chemotherapeutìc agents. Curr Med 
Chem 2002; 9: 1655-65.

Preparations
Proprietary Preporations (detaíls are given in Volume B)
Single ingredient Preporotions. AustraL: Aiiùnoptt; Ckina. Bi 
Fen (tì[35-); Ger.: Metilex; Neochtaosol; Rivanol; India: Abor- 
cin; Abottil; Emcredilt; Vecredil; PoL: Rivanob Rivanolum: 
Rivel; Rywanolf; Turk.: Rivanol.
Muiti-mgredient Preporơtiom. Arg.: Camot Topico; Nene Dent; 
Otocuril; AustraL: Medijel: Austría: Dermovvundt; Braz.: Acri- 
din; Cystex; Chile: Molca: Pr.: chromargon; Pyorex; Ger.: Tan- 
nacomp; Hong Kong: Medijel; Hung.: Glycosepc India. Ems- 
cabf; ỉrt: Aidext; Medijel; Israel: Medijelf; Malaysia: Burnol 
Plus; Medijel; NZ: Medijel: PoL: Septalant; S-A/r.: Achromide; 
Daromidet: Vagaisol; Singapore: Bumol Plus; Medjjel; Spain: 
Antigrietun; Hepro: Switz.: Haemolanỷ; Tyrothridnt; Thai.: 
Bumol Plus: Havinol; Turk.: Derivít; Dervanol; UK: Iglu; Medi- 
jel; USA: Alasulỉ; Deltavac; DIT1-2.
Phormocopoeiol Preparations
BPC 1973: ProfIavine Cream.

Alcohol ®
Aethanolum; Alcohol etílico; Alcool; Alkol; Etanol; Etanòi 
(96%); Etaịiol bezwodny; Etanoli; Etanóiis; Ethanol; Éthanol; 
EttíariolUm; Ethỵl Alcohol; 3raH0íi; AnK0 r0Jib. . '
C2HsỏH=46.07 
Ở S  — 64-17-5. . :
ATC — D0SAX08; V03AB16; V03AZ01. '
ATC Vet —  QD08AX08; QV03A816; QV03AZ01. 
UNỊI^3K99S8VWM. . . ...........

Street names. The following terms have been used as 'Street 
nam es' (see p. vii) or slang names for various torms of 
alcohol:

Booze; Drinks; Grog; Juice; Jungle juice; Liq; Liquon 
Lunch head; Moonshine; Piss; Sauce; SchvvillLns. 
Pharmacopoeias. Various strengths are induded in Br„ 
ơiin., Eur. (see p. vu), ỉnt., Jpn, us, and Vưt. Also Ũ1 USNF. 
In MartừtdaU the term alcohol is used for alcohoỉ 95 or 96% 
v/v.
Ph. Eur. 8 : (Ethanol, Anhydrous; Ethanolum Anbydricum; 
Ethanol BP 2014). It contains not less than 99.5% v/v or 
99.2% w/w oi C2H5OH at 20 degrees. A colourless, dear.

volatile, ũammable, hygroscopic liquid; it bums with a blue, 
smokeless ũame. B.p. about 78 degrees. Misdble with vvater 
and wíth dichloromethane. Proted hom lighL 
The BP 2014 gives Absolute Aỉcohol and Dehydrated 
Aỉcohol as approved synonyms.
Ph. Eux. 8 : (Ethanol (96 per cent)). It contains not less than 
95.1% v/v or 92.6% w/w and not more than 96.9% v/v or 
95.2% w/w of CjHjOH at 20 degrees, and water. A 
colourỉess, dear, volatile, Aammable, hygroscopic liquid; it 
bums with a blue, smokeless ũame. B.p. about 78 dègrees. 
Misdble with water and vvith dichloromethane. Protect 
hom light.
The BP 2014 gives Aỉcohol (96 per cent) as an approved 
synonym.
BP 2014: (Dilute Ethanols). The monogiaph describes 
several dilute alcohols containing betvveen 20 and 90% v/v 
of C2HjOH, and one of these, ethanol (90%), is also known 
as rectihed spirit.
USP 36: (Alcohol). It contains not less than 92.3% w/w or 
94.9% w/v and nót more than 93.8% w/w or 96.0% w/v of 
C2HjOH at 15.56 degrees. A dear, colourless, mobile, 
volatile liquid with a charaderistic odour and burning taste; 
it is Aammable. B.p. about 78 degrees. Misdble with vvater 
and vvith almost all other organic solvents. Store ìn airtight 
containers. Protect hom light.
USP 36: (Dehydrated Alcohol). ỉt contams not less than 
99.5% v/v or 99.2% w/w of C2H5OH (sp. gr. not more than 
0.7962 at 15.56 degrees). Store in airtight contamers. 
Protea hom light.
USNF 31: (Diluted Alcohol). It contains 48.4 to 49.5% v/v 
or 41 to 42%w/w of C2H5OH. Store away hom fire ữi 
ainight containers.

Akoholk strength. This is expressed as a percentage by 
volume of alcohoL It was previously ohen expressed in 
terms of prooỊ spirit. Proof spirit contained about 57.1 % v/v 
or 49.2% w/w of C2H5OH, and was dehned as 'that which 
at the temperature of 51 degreesF vveighs exactly tvvelve- 
thirteenths of an equal measure of distillcd vvater'. Spirit 
of su ch a strength that 100  volumes contained as much 
ethyl alcohol as 160 volumes of proot spirit was described 
as '60 OP* (over prooí). Sphit of which 100 volumes con- 
tained as much alcohol as 40 volumes oỉ prooỉ spirit was 
described as '60 UP' (under proot).

An altemative method of indicating spirít strength was 
used on the labels of alcoholỉc beverages in the UK when the 
strength was given as a number of degrees, proot spirit being 
taken as 100 degrees. In the USA alcoholic strength is 
expressed in degrees, the value o{ vvhich is equal to tvvice 
the percentage by volume. Thus 70 degrees prooí (old UK 
System) is equivalent to 40%v/v, and thereíore to 80 
degrees prooí (USA System).

Uses and Administration
Alcohol has been used and abused for many thousands of 
years, in the form oỉ alcoholíc beverages, for its eữects on 
the CNS. Hovvever, it also has pharmaceutical applications.

Aỉcohol is bacteriostatic at ỉovv concentrations but has 
bacteriddal activity at higher concenưatìons: it does not, 
however, desơoy baaerial spores. The mechanism of action 
appears to be denaturation of proteins. In the total absence 
of water, proteins are not denatured as rapidly as when 
water ã  present Its baaeriddal activity drops sharply when 
diluted below a 50% concentratíon and the optimal 
baaerìddal concentration is 60 to 90% by volume. Alcohol 
also has some hmgiddal and viruddal activity. It is used to 
disiníect skin belore injection, venepuncture, or surgical 
procedures. It is also used to disiníed hands and dean 
suríaces. A concentration of 70%, ohen as methylated 
spírìts (p. 1760.3), is commonly used for dỉsinlection. 
Alcohol should not be used for disũiíection of surgical or 
dental instruments because of its low eíhcacy against 
bacterìal spores and inability to penetrate protein-rich 
materỉals.

Alcohol also has anhìdrotìc rubeíadent, and astringent 
and haemostatíc properties. It is sometimes used ỉor its skin- 
cooling properties and to harden the skm. It is an ingredient 
of several topical preparations used for skin disorders.

Alcohol is widely used as a solvent and preservative in 
pharmaceutical preparations.

Alcohol may be used as a neurolytic in the management 
of severe and chronic pain-.

Aỉcohol is given intravenously in the ưeatment of acute 
poisoning hom ethylene glycol (p. 2500.3) and methyl 
ãlcohol (p. 2196.3).

Alcohol is also used in sderotherapy.

Pain. The use of alcohol as a neurolytic to produce 
destructive nerve block (see under Pain, p. 1977.1) has 
produced variable results, and some consider the risk oí 
complications outweighs the benehts. Hovvever, alcohol 
has been injected into the pituitary gland for relieí of

severe pabi of the head and neck:1-2 doses of 1 mL of abso- 
lute alcohol have been used.1 It may be usehil in ooeliac 
plexus block, and has been mjected into the musde sheath 
to relieve painhxl musde spasms m patíents with mulđple 
sderosis.1 Alcohol 50 to 100% may be used for peripheral 
or Central nerve block in terminally ill patients with pain 
that does not respond to drug therapy, the block pro- 
duced by alcohol may occasionally last up to 2 years, even 
longer than that pròduced by phenol. Hovvéver, larger 
volumes of alcohol than phenol are requữed, which 
means that blockađe may be Iess predse đue to leakage to 
proxũnal sites;4 in addỉtion, alcohol may exaceibate local 
pain on injection, because oí its irritant efled on the tìs- 
sues, and býection of a local anaesthetic beíorehand, or 
givứig the alcohol combined with a local anaesthetic may 
be necessary.4-5

Intrathecal injection of alcohol has also been used íor the 
intractable paừi oỉ spastìdty (p. 2014.2); early use, as soon 
as spastidty becomes painỉuỉ and disabling, has be en 
advocated.6

1. Uoyd JW. Use of aaaesthesỉa; tbe aiuesthedst and {he paln dinic. 3MJ 
1980; 281: 432-4.

2. Lipíon s. Pain reỉỉeỉ in actíve patíents wtih cancen the eariy use of nerve 
biocks ỉroproves the quaUty ọỉ Uíe. BMJ 1989; 298: 37-8.

3. Hardy, PAJ. The roiẽ of the paỉn dỉnỉc In the management ợi the 
teimỉnalỉy iỉL BrJH osp hí£d 1990;43:142-6.

4. Gordin V, tí ai. Acute and chronỉc pain management in palliatỉve care. 
Best Praa Ra ơờĩ Obstet Gynaeaỉ 2001; 15: 203-34.

5. Kongsgaard UE tí aL Nevrolytisk blokade hos kreỉtpasỉenter^ortsan en 
nyttỉg behandlỉng. Tidữkr Nor Uegefơrm 2004; 124:481-3.

6. Vỉeỉ E,tía i. Spastícỉté: ỉntểrèt du tesdng par anesthésie locorégỉonaỉe et 
biocs thérapeutíques. Ann Pr Anesth Reanim 2005; 24: 667-72.

sderoiherapy. Alcohol has been used successủiily as a 
sderosant ỉn a variety of conditions induding aldosterone- 
produdng adenotna,1 parathyroid adenomas,1 thyroid 
nodules,5-4 advanced rectal cancer,’ hepatocellular card- 
noma,6-7 dysphagia assodated with oesophogastric can- 
cer,*’9 hepatic10 or renal11 cysts, and gaũbladder obstruc- 
tion.11 It has also been used ta the sderotherapy ọf 
oesophageal varices,15-14 although the saíety of this proce- 
dure has been questìoned aỉter a report of complications 
developtag ta 13 of 17 patients. 2 of whom died.l, Other 
conditions ta tvhich alcohol has been used as a sderosant 
tadude bleedtag hom rupmred hepatomas'6 and ta peptic 
ulcer disease,17 vascular malíormatìons,18 and obstructive 
cardiomyopathies19 resistant to usual treatment.

Other sderosants used in oesophageal varices are 
discussed on p. 2563.1.

1. Hokotate H. tí ai. Aỉdosteronoraas: experience with superseỉectỉve 
adrenal anerỉaỉ emboUaatỉỡn in 33 Cãscs. Radiology 2003; 227:401-6.

2. Vergès B, tí ai. Traỉtement des adénomes parathyroỉdkns par 
alcoolỉsatỉon sous contrôle échographique. A m  ơùr 2000; 125:457-60.

3. Mornani F, tí ai. Autonomous thyroỉd nodule and percutaneous ethanỡỉ 
íiụeaion. Laneet 1991; 337:743.

4. Bennedbaek FN, Hegedũỉ L  Aỉcohol sderotherapy ỉor benign solỉtary 
solỉd cold thyroid nodules. Larưtí 1995; 346: 1227.

5. Payne-James J, tí ai. Advanced rectaỉ cancer. BM J1990; 300:746.
6. Lendoni R. tí ai. Aỉcoolỉzzazíone percùtanea deỉỉ'epatocarcinoma: 

rỉsulutỉ a lungo tennine. Radỉol Med (Tơrino) 1997; 94: 8-13.
7. Ebara S I tí a i Percutaneous ethanoi injectỉon ĩor smaỉỉ hepatocdỉuỉar 

cardnoma: therapeutỉc eữlcacy based on 20-year observadõn. J Hepatoi 
2005;43:458-64.

8. Payne-Jame$ u , t í  ai. Use oỉ ethanoỉ-ỉnduced tumor necrosỉs ỈO paỉlỉate 
dysphagỉa in patíents with esophagogastric cancer. Gastroàxtest Endosc 
1990;36:43-6.

9. Stannerỉ AJ, tí ai. Alcohol injectíon for paỉỉiatỉon of maỉỉgnant 
oe$ỡphageal dỉsease. Lanetí 1993; 341:767.

10. Larsen TB, tí ai. Single~sessỉon alcohoỉ sderotherapy ỉn symptomaric 
benign hepadc cysts: long-tenn results. Ađa Radiol 1999; 40: 636-8.

ỉ 1. Mohsen T, Gomha MA. Treatment oí symptomatic simple renal cysts by 
percutaneous aspiradon and ethanol sderotherapy. BJU btí 2005; 96: 
1369-72.

12. Astar s. a  ai. Percutaneous sderosis oỉ galỉbladder. Lanctí 1989; ỈL* 387.
13. Meirelles-Samos JO. tí ai. Absolute ethanoỉ and 5% ethanoiamỉne 

oleate are comparabỉe for sderotherapy of esophageai varices. 
Gastrointest Endosc 2000: 51: 573 6.

14. Fcnart AP. tí ai. Eíncacy oí absolute alcohol injection cưmpared wỉth 
band ligatinn ìn ihe eradicadon oí esophageal varices. Arq Gastromteroi 
2005; 42: 72-6.

ỉ 5. Bhargava DK. tía !. Endoscopicsderoiherapy using absoiuie alcuboỉ. Cui 
1986; 27: 1518.

16. Chung scs. tí ai. lnjecrion of alcohol to control bleedỉng from ruptured 
hepatomas. BMJ 1990; 301:421.

17. Un HJ. tí aỉ. Heat probe thermocoagulaúon and pure aỉcohol lnjectíon ỉn 
masdve peptỉc ulcer haemorrhage: a prospective. randomised controỉled 
ơial. Gut 1990; 31: 753-7.

18. Deveikỉs Jp. Percutaneous ethanol sderotherapy íor vascular 
maưormatỉons in the head and neck. Arch Paàai Plasí Surg 2005; 7: 
322-5.

19. Knight CJ. Aicohol septal abỉation ỉor obstructíve hypertrophỉc 
caidiomyopathy. Heart 2006; 92: 1339-44.

Adverse Effeds
Adverse eííects oi alcohol arise chieũy hom the mtake of 
alcoholic beverages. The concentraúon of alcohol ta the 
blood produdng a State of intoxication varies betvveen 
tadividuals.
• Low concentrations (upto 180mgper 100 mỉ,) of alcohol 

may result ta impaừed Vision, reaction time, and 
coordtaadon and emodonal lability.

• At lovv to moderate concentratìons (180 to 350 mg per 
100 mL), alcohol acts as an apparent stimulant; depres- 
sion oỉ cordcal tanctíon causes loss oí judgement sluned 
speech, diplopia, blurred Vision, ataxia, l'ack of

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparatíon no Ionger actìvely marketed
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coorđination, blackouts, svyeating, tachycardia, nausea, 
vomiting, and incontinence. Alcohol inhibits the release 
oí antidiuretic hoimone resuỉting in enhanced dỉuresis. 
Addosis (espedally in children), hypogtycaemia, and 
hypokaỉaemĩa may occur.

• Hỉgh concentrations (350 to 450mg per 100mL) oí 
alcohol result in cold dammy slđn, hypothermia, 
hypotension, stupor, coma, dỉlated pupils, and depressed 
or absent tendon reỉlexes. Severe hypoglycaemia, 
convuláons, respiratory depression, and metabolic 
addosis may occur. Cardiac arrhythmias such as atiial 
abrillation and AV block have been recorded.

The median lethal blood-alcohol concentratíon iỉ generaỉly 
estũnated to be about 400 to 500 mg per lOOmL. Death may 
occur at lower blood-alcohol concentrations due to 
inhaiation of vomit during unconsdousness.

Chronic excessive consumption oỉ alcohol may cause 
damage to many oigans. partícularly the brain and the liver. 
Possible dỉrect toxic eữects of alcohol on the brain, as vrell as 
thiamine dehdency, may lead to Wemicke-Korsakoff 
syndrome. Fat deposits may occur in the liver and there may 
be a reduction in various blood cell counts. Nutritional 
diseases may occur due to inadequate diet High alcohol 
consumption has been assodated with pancreatitis, and an 
increased riỉk of cardiovascular disease, although some 
consider that moderate consumption might have a 
protective effect agaỉnst ischaemic heart disease.

Alcohol consumption has also been assodated with an 
increased risk oỉ some types of cancer.

The tenn 'alcohoiĩsm ' may be used to denote 
dependence on alcohol which is oỉ the baibiturate-alcohol 
type (see Amobarbital, p. 1038.1) and usually involves 
tolerance to other sedatives and anaesthetics. Aíter 
prolonged periodỉ of excessive alcohol consumption, a 
drop in blood-alcohol concentration may predpitate a 
withdrawal syndrome chaiacterisèd by tremor, agitation, 
(eelings oỉ dread, nausea, vomiting, and svveating; 
halludnations, seizures, and delirium ưemens may also 
develop.

A íe ta l alcobol syndrom e may be noted in inỉants bom 
to alcoholic mothers; such inỉants have a distìnctìve set oí 
íadal anomaỉỉes, grovrth retardation, and ỉignihcant 
Ieamỉng and/or behavioural problems. There have been 
some reports oỉ the syndrome and other adveise eữects on 
the ỉetus being assodated with moderate alcohol intake in 
pregnancy. It is thereíore generally suggested that alcohol is 
avoided, or at least intake limited, during pregnancy (see 
Pregnancy, p. 1735.1).

Prequent applỉcation oỉ alcohol to the skin produces 
irritation and dry skin.

ERacb on the skin. A 70% solution o! alcohol, containing 
povidone-iodine, caused partìal thidmess Chemical bums 
beneath tourniquets in 3 young children.1 Other adverse 
eữeạs on the skin reported with the topical application of 
alcohols ha ve induded necrosis after skin deansing oỉ pre- 
term neonates with methylated spirits13 and haemorrhagic 
skin necrosis due to the alcohol content of chlorhexidine 
in spirit used as a disinỉectant in umbilical artery catheterì- 
sation in pretenn inỉants.4

See also Children, under Adverse Eỉĩects of Isopropyl 
Alcohol p. 1759.1.

1. Diddnson JC  Bailey BN. Chemical btuns beneaib touraỉquetỉ. BMJ 
198«; 297: 1313.

2. Harpin V, Rutter N. Peicuumeọus alcoholiibsorptíon and sỉđn neaosú
Im a preteim Infant. Ardỉ Dù OtiU  1982; 57: 477-9.

3. Muxch s. Cocelloe K. HypexosmoUlity reỉateđ to propyỉcne gỉycol in an 
iníam. Bằiĩ 1990; 301: 389.

4. Aỉ-Jawad ST. Percutaneous aỉcohoỉ absorpdoD and slđn necrosứ in a 
pcetenn ỉníani. Anh Dù CkiU 1983; 58: 395-4.

Treaừnent o ỉ Advense Eữects
Treatment of acute poisoning with alcohol should indude 
hydratíon with intrãvenous Đuids. control oí nausea and 
vomiting, and correction oi elecưolyte imbalances. su ch as 
hypomagnesaemía. Protection oỉ the airnay is crudal and 
ventilatíon may be required in cases oi respứatory 
depression. Glucose is indícated for patients with hypoglyc- 
aemia, whiỉe thiamine supplementation should be 
conádered for chronic alcoholics. Hypothermia and 
hypotenãon should be corrected. Convulsions may be 
controlled with intravenous benzodiazepines or phenytoin. 
Haemodialysis is oí value in severe alcohol poisoning. Gut 
decontamination and activated charcoal are unlikely to be 
oỉ beneũt due to the rapid absorption o( alcohol through 
intestinal mucosa. The use of intravenous ứihisions of 
ỉructose to treat severe alcohol poisoning is not 
recomménded.

The management oí the alcohol wìthdrawal syndrome 
and long-term abstinence followlng withdrawal are 
discussed belorv.

Alcohoi withdrawd and abstinence. The alcohol with- 
drasval syndrome presents in the early stages as a dassical 
hyperadrenergic State with tremor, tachycardia, svveating. 
and hypeitenáon. Sometimes this is accompanied by mild

All cross-reíerences reíer to entries in Volume A

disorientation. anxiety, ỉmpaỉred concentration, depres- 
sion, agitation, and gastrointestinal symptoms. Insomnia, 
nightmares, and transient halludnations can also be pre- 
sent. The conditìon may be seỉMimiting without the need 
ỈOT therapeutíc interventỉon or it may progress to the 
severe and potentially ỉatal condỉtion oỉ deliiium ữemens 
(DTs), oỉten characterised by delirium, disorientation, and 
hallucỊnations. In some cases generalised tonic-donic sei- 
zures occur vvithin 24 hours oỉ alcohol withdrawal and are 
ỉollowed by delirium tremens.

The general management of the alcohol w lthdraw al 
syndrome and maintenance oi abstinence have been the 
subject oí many revievvs and discussions.1' 17 In most cases 
symptoms do not requữe treatment and disappear within a 
few days, but more severe cases may require managed 
withdrawal bom alcobol to avoid complications.

Bemodừatpòtes are usually the drugs of first choice 
because of theb sedative, anxiolytic and andconvulsant 
properties. If given promptly, benzodiazepines can prevent 
progression to seizures and delũium tremens. Longer-acting 
drugs su ch as chlordiazepoxide or dlazepam may be more 
effective against vvithdiavval seứures and provide smoother 
withdrawal, vvhile shorter-acting ones such as lorazepam or 
oxazepam have a smaller risk of produdng oversedation and 
may be more suitable for use in the elderly and. since they 
do not rely on hepatic enzymes íor theứ metabolism, [or 
patients with liver disease. Because of the risk of 
dependence benzodiazepines should only be given in 
shon courses. Some advocate that benzodiazepine dosage 
should be adjusted according to the severity of symptoms 
vvith spedal care being paid to patients wilh a history of 
withdrawal seiziưes, comorbid condirions, or those using 
sedative or hypnotic medicadon. This reduces the amount 
oi drug requừed and the duration o( ưeatment but entails 
regular monitoring by traỉned nursing staff. For mild to 
moderate symptoms, Standard anxiolyticor musde-relaxing 
oral doses oỉ benzodiazepines may be suíhdent. For severe 
symptoms, or for the treatment o( delirium ưemens. higher 
dosês and use of the intravenous route may be requĩred. 
ơometkiaỉole appears to be an eữective alteraative to the 
benzodiazepines (but see under Interactions oí Clomethia- 
zole, p. 1055.1); although wìdely used ỉn Europe. it is not 
available in the USA. Some centres use phenobarbital but 
barbiturates are generally not recommended for the 
ưeatment of alcohol vvithdrawal syndrome.

Antìpsychotìa are not usually recommended for use in the 
control oỉ symptoras of alcohol withdrawai since they do 
not reduce delirium tremens and some may reduce the 
seizure threshold. Hovvever. they might be considered ỉor 
use as adjuncts in patients requiring ưeatment oí marked 
agitatíon or halludnations.

The generalỉsed tonic-donic seizures assodated with 
alcohol withdrawal are usually seU-limiting and patients 
who have only one or two seizures do not usually require 
any spedhc treatment beyond continuing therapy vvith 
benzodiazepines or domethiazole. For recurrent seizures or 
status epilepticus (p. 510.2) a benzodiazepine may be given 
intravenously. Other types oi seizure may be assodated 
with head trauma or pre-existing seizure disorders 
(p. 506.1) and should be tieated accordingly. Other 
anúcpiìtptia su ch as carbamazepine have been tried in the 
treatment oỉ alcohol withdrawal seãures and may be of use 
as adjuncts in controlling other symptoms of alcohol 
withdrawal syndrome. As benzodiazepines are eữective in
p rc v e n t in g  w ith d ra w a l  s e iz u re s , o th c r  p ro p h y la c tic  d ru g s
are not usually indicated.

Beta blodcm can reduce symptoms of autonomic 
overactivity su ch as tachycardia, hypertension. ttemor, 
and agitation but because they can mask these symptoras oi 
withdrawal and do not prevẽnt the developmẽnt of more 
serious complications they should not be used aỉone. Some 
beta blodcers such as prõpranolol that penetrate the CNS 
may produce CNS efiects tbat complicate therapy. The 
alpha2-adrenoceptor agonist clonừlùu may be of similar 
bẽneát as an adjunct

other drugí that have be en reported to be oỉ beneãt in 
aỉcohol withdrawal syndrome indude badoỉen, nitrous 
oxide, and gamma-bydroxybutyrate.

It is essential that in all cases of alcohol withdrawal 
syndrome hypoglycaemia. dehydratíon, electrolyte distur- 
bances (in particular magnesium), and vỉtamin deũdendes 
be correctẽd. However, hydration should be undertaken 
vvith care as alcoholics may be more prone to develop 
cerebral oedema, the management o( which is discussed 
under Raised Intraaanial Pressure on p. 1271.3. It is usually 
recommended that all patients should be given thiamine 
because oí theứ increased risk oỉ developing Wemicke- 
KorsakoH syndrome (p. 2103.3). tt should bẽ noted that 
giving intravenous glucose beíoie thiamine may predpitate 
Wemicke's encephalopathy ìn thiamine-deHdent patients.

Abstínence. Once the initial acute vvithdravval oí 
alcohol is achieved treatment may be requữed to maintain 
long-term abstinence. Pharmacotherapy should only be 
used as an adịunct to psychotherapy and supportive ca re. 
Dmgs used to modiỉy aỉcohol seeking behaviour either

sensitise the patient to alcohol (aversive drugs) or ređuce OI 
alleviate the craving for alcohol. The main ones used ỉor 
aversive therapy have historically be en disulỊữam and 
caìàítm carbimide. A patíent who ingests alcohol after taking 
an adequate dose oỉ one oi these đrugs will have a severe 
and unpleasant reaction (see Adverse Eữects of DisuUram. 
p. 2496.1). However, the deterrent value of aversive drugs, 
and theữ potentìal toxidty. has long been a maner oi 
đebate. Such treatment is likely to be oỉ little use unless it is 
undertaken with the vvillỉng cooperation oỉ the patient and 
is used with psychotherapy, and even then there is no 
evidence that it has any effect on the long-tenn course of 
alcoholỉsm.

Of those drugs that have been reported to reduce alcohol 
craving acamprosate and naltrexone have been the most 
promising as adjuncts ỉor management of alcohol depend- 
ence and have been shown to ũnprove abstinence and 
reduce relapse rates. Whether beneht is maintained long- 
term aỉter aeatment is stopped is undear. Nalmcfcne is also 
used to help reduce the level of alcohol consumption in 
patients who have a high drinking risk. other drugs tried 
svith varying beneỉỉt indude aripiprazole, tiapride. badoíen, 
gamma-hydroxybutyrate. bromocriptine, and topiramate. 
Experímental evidence suggests that serotonin plays a role 
in the impulsivity and craving and is partly responsible for 
alcohol dependence. Hovvever, studies with SSRIs in alcohol 
dependence have been disappointing and it vvould appear 
that the benefít is in treating underlying depression rather 
than iníluentíng diinking behaviour. Similar results have 
been noted with other drugs acting at serotonin receptors 
such as buspirone, ritanserín, and neíazodone. Hovvever, 
studies vvith ondansetron have shoivn some eíĩicacy on 
drinking ừequency and intake.
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Precauiions
Excessive alcohol intake should be avoided. In the UK, the 
DoH advises that men should not drink more than 3 to 4 
units of alcohol daily, and vvomen not more than 2 to 3 units 
oỉ alcohol daily, regardless oỉ whether one drinks every day, 
once or twice a vveek, or occasionally. A unit of alcohoỉ is 
deãned as 10mL oí pure alcohol. Ã normal measure of 
spirits in a public house contains about 1 unit of alcohol. A 
pint of ordinary strength lager or dder, a pint oỉ bitter, or 
175 mL glass oỉ wine contain about 2 units of alcohok while 
a pìnt oí strong lager contains about 3 units oỉ alcohol 
wõmen and the elderly may be more susceptible to the 
ađverse eữects oi aỉcohol ingesáon.

Alcohol may aggravate peptic ulcer disease or hepatic 
impainnent and impair control of diabetes mellitus or 
epilepsy. Ingestion oỉ alcohol duríng pregnancy or breast 
ỉeeding is not advisable. In chronic alcobolics there may be 
toỉerance to the efiects of other CNS depressants induding 
general anaesthetics.

All processes requiring judgement and coordination are 
aííeaed by alcohol and these indude the driving oí any 
form of transport and the operating oi machinery. It is an 
oỉfence in many countries for motorists to drive when the 
blood-alcohol concentration is above a stated value while in 
some countries any detectable concentration is an oHence.
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The alcohol concentratíon in urine and expired air can be 
used to estỉmate the blood-alcohol concentration.

It should be remembered that alcohol may be present in 
pharmaceutical preparations such as elixirs and 
mouthwashes, and that children may be partìcuỉarly 
susceptìble to its hypoglycaemic efíects.

Breast íeecdng. The American Academy of Pediatrics1 
States that, although usuaỉly compatíbte with breast feed- 
ing, ingestion of large amounts of alcohol by a breast-feed- 
ing mother may cause drovvsiness. diaphoresis, deep sleep, 
weakness. decrease in linear growth, and abnormal weight 
gain in the iníant; matemal ingestion of 1 g/kg or more 
daily decreases the milk ejectiọn reílex.

1. Am erian Academy of Pedỉatrics. The transíer oỉ drugs and ocher 
chemicaiỉ ỈĐto human rniỉk. PtíHatria 2001; 108: 776-89. [Retired May 
2010] Correaỉoa. ỉbid.; Ỉ029. Also avaỉỉable iV  httpỉ//aappoỉicy. 
aappũblicatỉons.org/cgi/conteiu/fuU/pedỉatrics%3bl08/3/776 (àccessed 
15/03/06)

Driving. In addition to the legai maximum blood-alcohol 
concentration peimitted for motorists, in the UK there are 
restrictions on holding a driving licence for those who per- 
sistendy misuse aỉcohol have alcohol dependency, have 
had an alcohol-related seizure. or have an aỉcohol-related 
disorder.1

1. Drivcr and Vehỉde Licensing Agcncy. For medicaỉ practitìoneir. at a 
glance guỉde to the current medỉcal stahdards oỉ Qtness to drive (ỉssued 
Hovember 2013). AvaíUbỉe aL* https://www.gov.uk/governmenừ 
uploads/system /uploads/auachm cnt_data/file/258991/aagvl.pdí 
(accessed 20/11/13)

Porphyria. Alcohol has been assodated with acute attacks 
of porphyria and alcohol consumption should be avoided 
in poiphyric patients.
Reviews.

1. Doss MO. a  al. Akohol and porphyrtn meiabolism. Alahol Alaihel 2000; 
35: 109-25.

Pregnancy. Alcohol crosses the placenta and is both tera- 
togenic and letotoxic in humans.1'2 Binge drinking or 
excessive alcohol intake is assoóated with low birth- 
vveìght, behavioural and intellectual difficulties later in 
life, and ỉetal alcohol syndrome (see Adverse Eữects, 
p. 1733.3). Alcohol consumption is also assodated with an 
increased risk of miscaniage.1 It is thereíore generally 
agreed that pregnant vvomen should avoid or limit their 
intake of alcohol although guidance bom proỉessional 
bodies has been slightly inconsistent.1 In the UK, guidance 
bom NICE2 and the Royaỉ College oỉ Obstetridans and 
Gynaecologists1 State that while the saỉest approach is to 
avoid any alcohol intake during pregnancy partỉculariy 
the first oimester. there is no evidence oi hann to m  iabe- 
quent or low levels oi alcohol intake (no more than one 
or two units once or twice a week). Hovvever, in the USA, 
the Surgeon General's Office4 and the American Academy 
of Pediatrics5 advise vvomen who are pregnant or women 
who are planning a pregnancy to avoid alcohol use com- 
pletely.
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Interactions
Reports oỉ interactions betvveen alcohol and other drugs are 
not consistent, possibly because acute alcohol intake may 
inhibit drug metabolism vvhile chronic alcohol intake can 
enhance the úiduction of drug-metabolising enzymes in the 
liver.

Alcohol can enhance the acute eííeas of CNS 
depressants, such as hypnotics, antihistamines, opioid 
anaỉgesics, antiepileptics, antidepressants, antipsychotics, 
and sedatives. In addition 'dose dumping', rapid and 
potentially ỉa tai release oí high doses ừom modiâed-release 
íormulations, has occurred when some opioid preparatỉons 
were taken with alcohol.

Unpleasant reactions, similar to those occurring with 
đisuỉSram (p. 2496.1), may occur when alcohol is taken 
with chlorpropamide, griseoíulvin, mepacrine, metronid- 
azole and other niưoimidazotcs. the ninoíuran derivatives 
furazolidone and niỉurateL procarbazine, OI some cephalo-

sporins. Alcoholic beverages containing tyramine may 
cause reactíons when taken by patients receiving MAOIs.

Alcohol can cause hypoglycaemic reactìons in patients 
receivúxg sulỉonylurea antidiabetics or insulin, and 
orthostatic hypotension in patients taking drugs vvith a 
vasodilator action. It may enhance the hypotensive eữects 
of anáhypertensives and has also incxeased the sedative 
eữect oi indoramin. Alcohol may increase gastric bleeding 
causeđ by analgesics and can ha ve a variable effect on oral 
anticoagulants. It may decrease the antidiuretic effect of 
vasopressin.
Revievvs.

1. Mclnnes GT. Imeractions that raatten alcohoL Praeribm’ ]  1985: 25: 
87-90.

2. Lieber cs. Interacdon of aỉcohoỉ with other drugs and nutrỉents: 
implications íor the therapy oỉ alcoholic liver dỉsease. ữruỊỉ 1990; 40 
(suppỉ 3): 23-44.

3. Praser AG. Phannacokỉnetỉc interactions between alcohol and other 
drugs. Clm Pharmacokintí 1997; 33: 79-90.

4. Weathermon R. Crabb DW. Alcohoỉ and medỉcatíon interactlons. Aicokol 
Ra Health 1999; 23: 40-54.

Cydoserine. Increased blood-alcohol concentrations have 
been reported in patients receiving cycloserine.1 

ỉ . Gỉass F, et ai. Beobachcungen und untersuchungen ũber dỉe gemeinsame 
wỉrkung von aQcohol und D-cydoserin. ATZiuờrtừtelfarsdmn§ 1965; 15: 
684-8.

Fomepizole. For the inteiaction between alcohol and 
fomepizole, see Interactions under Fomepizole, p. 1553.2.

Ĥ -antagonists. The existence of an interaction bervveen 
H2-antagonists and alcohol is comroversial and has not 
been established. While some studies suggest that àmeti- 
dinc1-1 and nitatidint? can increase peak blood-alcohol con- 
centrations the eổects oí ranitidine14 have been variable; 
Ịamoàdine appeais to have no significant effecLJ Later stu- 
dies report that any interaction betvveen H2-antagonists 
and alcohol is minor and unlikely to be of dinical impor- 
tance.5'8

1. Caballeria J, tí  a i Eữects of ámetídine on gastrỉc alcohol dehydrogenase 
actívity and bỉood ethanoỉ leveỉs. Oaữroenterobgy 1989; 96: 388-92.

2. DiPadóva c  et ai. Eữects of ranỉtidỉne on blõod aỉcohoỉ leveỉs after 
ethanoỉ ingesóon: comparíson wíth other H2-receptor antagonísts. 
JAMA 1992; 267: 83-6.

3. Holt s, et ai. Evldence íor an interactíon between alcohol and certain H2 
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94.
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metabolỉsm o! ethanoỉ? Atm Intern Med 1993; 118: 564-5.
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possible ethanol-ranitídlne ỈĐteraction. Arm Pharmaanher 1993; 27:841-
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10: 271-80.

Paracetamol. The eBects of paracetamol poisoning may be 
exacerbated by chronic alcohol consumption (see
p. 116.2).

Verapamil. When verapamii has been ta ken with aỉcohol 
there has been a reported increase in peak blood-alcohol 
concentrations of about 17%.‘ Such an interaction may 
extend the toxic eííects of alcohol and raise its blood con- 
centration above the legal limit for driving.2

ỉ. Schumock G, et ai. Verapamiỉ inhibits ethanol eỉiminatỉon. Pharma- 
Cữtherapỵ 1989; 9: 184-5.

2. Anonymous. Does verapamil increase the eííects oí alcohol? Pharm J 
1990; 244: 14.

Pharmacokinetícs
Alcohol is rapidly absorbed from the gastroứuestinal tract 
and is distributed throughout the body íluids. It readily 
crosses the placenta. Alcohol vapour can be absorbed 
through the lungs. Absorption through intact skin is said to 
be negligible.

The rate of absorption of alcohol bom the gastro- 
intestínal tract may be modriied by such íaaors as the 
presence of food, the concentration oỉ alcohol, carbonation 
of the alcoholic beverage, and the period of time during 
which it is ingested.

Alcohol is mainly metabolised in the liven it is converted 
by aicohol dehydrogenase to acetaidehyde and is then 
further oxidised to acetate. A hepatic miaosomal oxidising 
System is also involved. About 90 to 98% of alcohoỉ is 
oxidised and the remainder is excreted unchanged by the 
kidneys and the lungs. It also appears in breast milk, sweat, 
and other secretions.

The rate of metabolism may be accelerated after repeated 
excessive intake and by certain substances induding 
insulin.
Reviews.

1. Hoỉíord NHG. Cỉinỉcaỉ pharrnacokinetics QÍ ethaiỉơL CUn Pharmacokừưt 
1987; 13: 273-92.

2. Lotsoí J. A revísed pharmacokỉnetic model íor alcohol. Oin 
Pharmacoiánet 2003; 42: 585-7.

3. Paton A. Aỉcohoỉ in the body. BMJ 2005; 330: 85-7.

Preparations
Preprietary Preparotioos (detaib are given in Volume B)

Sngto-ingredient Preporartons. Arg.-. Gennikill; Blgieinax' Sani- 
dzante; AustraL: Aqium; Microshield Antúnìcrobul Hand Gelt; 
CanatL: Alcaret; Alcoscmbt; Bactìsant; Biobase; Digisan; Duo- 
nalc-E Mildt; Hand Sanitizen Kimcare Instant Hand Sanitũer; 
Lever Sanf; One Step Hand Sanitúer; Presidends Choice Hand 
Sanitizen Purell; Septe FX skin Pormulat; Soft Care Instant 
Hand Sanitỉzer; Stoko Hand Sanitizer; Sorgicept+; Chữr. Geli- 
col: Fr.: Curethyb Phannadose alcoob Ger.: AHD 2000; Cuta- 
sept med; Pugaten; Manusept basic Sterilium med; SteriDium 
Virugard; IndotL: Handy Clean; Israel: Alcotínc Dr-Fỉscher 
Phaima-Gel; ItaL: Sicura3 Gel; Malaysia: QuicKlean; fhữipp.: 
AHD 2000f; Thai.: Cohol UD; USA: Alcare; Bodi Line Action; 
Gcl-Stat.

MulH-ingredienỉ Preparaliom. Arg.: Cutídennin Cremạ Antibac- 
terialỷ; Hỉgienizador Manos; Omicohol A; Pervicol Toallas; Per- 
vícol; AustraL: Clean & clear Oil Controlling Tonen Deìmatech 
Liquidt; Microshield Handrub; Microshield Tinctuie; Septivon; 
SM-33 Adult Formula; SM-33; Auỉtrũr. Dodesept Geíaibt; 
Dodesept Nỷ; Dodesept; Skinsept mucosa-h Sldnsept; Beỉg.: 
Sabenyl-h Soíta Man; CatuuL: Anti-Bacterial Deep Cleansing; 
And-Bacterial Waterlessf; Avagard CHG; Biobase-G; Biomers; 
Biosurt Biotext; Duonalc-Et; Green Antiseptic Mouthwash & 
Garglet? Manorapid Synergy; Purmist' Sani-Dexi7 Sterigeb 
Chile: Acnoryl Lodon Tonica; Alcolext; Listerine; Lỉstennint 
Con Fluott; Oral&esh Citmst; Oral&esh Clasicot; Oralíresh; 
Peaokasc Cz.; Promanum N; Soha-Man; Pin.: Otiborin; Fr.: 
Alco-AIoef; Aniospray 29f; clinogel Derma+; Ger.: Aerodesin; 
Autoderm Extra; Bacillol AF; Badllol Foam; Badllol Tissues; 
Badllol Wipes; Badlỉolt; Betasepdc Freka-Demit; Freka-NolỶ; 
Freka-Sept 80t; Hoffmannstropfen; Hospidennin; Hospisept; 
Inddin; Kloster&au Fcanzbranntwein Latschenkieíert; Klostei- 
frau Franzbranntwein Mentholt; Klosterírau Fránđ)rannt- 
vveint; Klosterirau Melissengeist; Manusept vinưldt; Muca- 
sept-A Promanum N; Skinsept G; Skínsept mucosa; Soíta Man; 
Soítasept N; SpiroL' Spitadd; Vlruseptt; Gr.; Faragel-Fone; 
RevigeL" Hững Kong: Duraprept; Listerine Tartar Control; Iis- 
terine; Indim AM-PM Plus; AM-PM Spedal; Bayeis Tonlc Cool 
Mint Listerine; Daslin; Dettol; Dettolin; Hexiprep-T; KMR Lis- 
terine; Microgard; Neo-Cordial; Neogadine SG; Neogadỉne; 
Neurophosphates-Iron; Ịndon.: Allerin; Benadryl CMf; Ber- 
liícd; Chlotphemin; Coriddin; Dactylen; Domeryl; Eksedryl 
Expectorant; Inadryỉ Pỉus; Inadryt KoBex; Listerine Coolminrtr 
Listeriaet; Neo Novapon; Nichodryl; Paradryl; Israel: Alcosept; 
Alcoxidine; Salisolt; Septadine; Spirit Salicyl; V-Tabur; ItaL: 
Bemonalcool; Citrodorex; Citromed 85; Qtromed Chũurgico; 
Ciơosil Aỉcolico Azzuro; Citrosil Alcolico Bruno; Citroàl Alcoli- 
co Incolore; Citrosteril Strumenti; Clorexan Ferrit; Eso Ferri 
Alcolico; Esoalcolico Incolore; Esoíorm Alcolico; Porbrand; Por- 
medico; Inddin Spezialt; Inddui SprayỶ; Jodied; Melsept 
Spray; Neomedil; Panseptílt; Sekumatìct; Simpottantadnque; 
Soíta Man; Mex.: VaricyU Neth.: Softa-Man; Phữipp.: BSI Medi- 
cated Spray; Dermablend Clariỉying; Lỉsterine Coolminp Lister- 
ine Original; rilactin; Ziladent; Port: Promanumt; Soítasepc SL 
Afr.: Clearasil Medỉcated Padal Cleanserỷ; Dry fr Clear Medi- 
cated Skin Cleansert; Iisterine Andseptic Oxipor VHCt; Sped- 
flc Nerve Pain Remedyt; singapore: Alcohol Hand Rub; Des- 
dennan; Hexodane Hạndrub; Listerine Bright & Clcan; 
Listerine Cool Citms; Listerine Cool Mint' Iisterine Presh 
Burst; Listerine Tartar Controlt; Listerine Teeth & Gum 
Delense; Listerine; Spain: Alcohocelt: Alcohol Benzalconio; 
Alcohol CL Benzfĩ Ãlcohol Potendado; Alcohol Potendado; 
Beta Alcantoradot; Beta Romero; Embrocadon Grasri Fannal- 
coholt; Linimento Naion; Menalcob Swed.: Vitatonint; Switz.: 
Betaseptìc Jodoplex Teinmret; Promanum Nt; Silencet; Skin- 
sept; Soítasept N; Thai.: Hand Joy; UK Btushtox; cỉearasil 
Pore Cleansing Lotion; Medi-Wipe; Oxy Cleansen Oxy Cleans- 
er; Oxy Duo Pads; Oxy Duo Pads; Spectrum; ukr.: Softa-Man 
(Co(Ịrra)t; USA: Banadyne-3; Clearasil Double Clear Clearasỉl 
Double Textured Pads; Lipmagik; Maxúnum Strcngth Anbesol;
Orasol; Sưi-Dex Pads: Tonsiline ; Venez. : Prixonil.

Phonnocopoeioi Preparotions
USP 36: Alcohol in Dextrose Injection; Cascara Sagrada 
FluidextTact Dehydrated Alcohol Injection; Rubbing Alcohol.

A le x id in e  IUSAN, riNN)
Alexidinạ; Alẹxidinum; BÌsgùadine; Gpmpoúncl 904; Witv.
219Ọ4;.AneKcviflMH. .. .....
1,l'íHẹxámẹthyletiíebis[5-(2^thyihexyl)biguanide]., :■ ,
C26HS6NUP508B. ..'/"VV ... ■■ :L.r - : '
06-^22573-93-9. ; iưr
ym:±GVN71CAL3G. -

Proĩile
Alexidine is a bisbiguanide antiseptic with properties similar 
to those of chỉorhexiđỉne (p. 1743.2). It is used in oral 
hygiene Products íor the treatment of inAammatory and 
inỉectíous conditìons induding gingỉvitìs, periodontitis, and 
stomatitis.

The Symbol t  denotes a preparation no longer actively marketed

https://www.gov.uk/governmen%e1%bb%ab
http://www.rcog.org.uk/files/rcog-corp/uploaded
http://www.nice.org.uk/nicemedia/
http://surgeongeneral.gov/


1736 Disinfectants and Preservatives

Preparations
Proprietary PrapotilKxis (details are given in Vohime B) 
MuU-mgrediant Praparatians. Singapore Esemdent.

^icylGallates ^
Galầtos dè alqúilo/ AnKivirạn/iaTbi ' -

Dodecyi Gallate
Dodedlo ’galatas; Đodécyle, gallate' de; Dodecylgallạt;

.Dòdẹcylis.Gallas; Dcxièkyýligàlbatti; E3Í2;, 
Gaiato dẽ dodeđloi' Eauiyl Gallate; Laúiyĩum Gallicum; 
ÃóÂeuM/ira/ùiaT.
Oodecyl 3,45-trihydroxybenzoate.
Cị»H3o05=338.4 . ,  • .
Ò is  í -  1166-52-5. - 
UNII — 45612DY463.

Pharmocopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Dodecyl Gallate). A whũe or almost white 
crystalline powder. M.p. about 96 degrees. Very slightly 
soluble or practically insoluble in vvater; íreely soluble in 
alcohol; slightly soluble in dichloromethane. Store in 
nonmetallic containers. Protect from light.

Ethyl Gallate
Galato de etilo; 3mnra/uiaT.
Ethyl' 3,4,5-trihydroxybenzoate.
•G,HiA=198Ì ■■■
CAS — 831414  -
UNII —  235I6UDD3L Ị

Pharmacopoeias. In Br.
BP 2014: (Ethyl Galỉate). A white to creamy-vvhite, 
odourỉess or almost odourless, crystalline powder. Slightly 
soluble in waten ửeely soluble in alcohol and in ether; 
practically insoỉuble in arachis oil. Protea from light. Avoid 
contact with metals.

OctỉlGalkite
E311; Gaỉato dè OGtilo; Octyl Gaílate; Octyle, gallate d'; 
Octyigallat; Ọdylis gallas; Oktilo galatas; Oktylgaiíat; Oktyl- 
gallát; Oktyyligallaatti; OKTwira/uiaT. '
Octyl 3,4,5-trihydroxybenzoate.
C1SH2Ã=282Ì ‘
£ÁS--103441-1.'
UNII — 079IIA2811.

Pharmaoopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Octyỉ Gallate). A white or almost vvhite 
crystallỉne powder. Practically insoluble in vvater and in 
dichỉoromethane; íreely soluble in alcohol. Store in 
nonmetaDỉc containeis. Protect from ligbt

Propỵl Gallate
..E31Q: Galato. dê: propưo;. .Propíl-gạllát; Prapilo galatas; 
PropyỊẹi galláte dẹ;.Propylgallat; Propyl-gallát' Propylis gallasi, 
Propylù:-. galusanír.-Propylum- Gallicum; Propyyligallaattir 
nponnnrarmaT." ■ .
Propyl 3,4,5-trifTydroxybenzoate.
C10H,A=2122-: V ■- 
CAS -121-79-9.-'' - 
UNIỊ‘̂ 8D4SNN7V9Í,

Pharmocopoeias. In Eur. (see p. Tii). Also ÚI USNP.
Ph. Eur. 8: (Propyl Gallate). A white or almost white, 
crystalline powder. Very slightly soluble in vvater; freely 
soluble in alcohol; đissolves in dilute Solutions oỉ alkali 
hyditnddes. Protect from light.
USNP 31: (Propyl Gallate). A white crystalline powder with 
a slight characteristic odour. Slightly soluble in waten íreely 
soluble in alcohol Store in airtight containeis. Avoid 
contact with metals. Protea from light.

Ụ ses

The aDcyl esters of gallic add (3,4,5-trihydroxybemoic add) 
have antoxidant properties and are used as preservatives in 
phannaceutícals and cosmetics. Aỉkyl galỉates are also used 
as antoãdants in loods and are useỉul in preventing 
deterioration and randdity oi fatỉ and oils. They âre used in 
concentratỉons of 0.001 tó 0.1%

To improve acceptability and eíBcacy, the alkyl gallates 
are Ễrequentỉy used with other antoxidants such as 
butylated hydroxyanisole or butylated hydroxytoluene 
and with sequestrants and synergists su ch as dtiic add and 
zinc salts.

The alkyl gallates have also been reponed to have limited 
antíbacterial and antíỉungal activity.

Adverse Eỉỉects and Precautions
The alkyl gallates may cause contact sensitivity and skin 
reactions.

Effects on tho blood. Methaemoglobinaemia assodated 
with the antoxidàms (butylated hydroxyanisole, butylated 
hydroxytoluene, and propyl gaỉlate) usẽd to preserve the 
oil in a soybean iníant feed ỉormula has been reported.1 
Propyl gallãte was suspected of being the most likeiy cause 
because its Chemical structure is sũnilar to pyrogallol 
(p. 1718.2), a methaemoglobinaemia inducer.
1. Nỉoan M. it  ti. Iníantilc methemoglobỉnemU ciused by ỉood addỉtíves. 

ữừi Toxitoi 1979; 15: 273-80.

Preparatíons
Proprirtory Preparations (details are given in Volume B)

Sngla ingredient Preparations. china: He Yue Tian Fu
Chũ

Alkyldỉmeftiylethylbenzyi Ammonium 
chloride
G4S -  68956-79-6 (C12-C18 alkyldimethylethylbemyl 
ommonium chloride); 85409-234 (C12-C14 alkyldimethylethyl- 
benzyl ammonium chloride).

ProỊile
Alkyldimethylethylbenzyl ammonium chloride is a quater- 
nary ammonium compound with similar properties to 
benzalkonium chloride (alkyldimethylbenzyl ammonium 
chloride; p. 1737.1). Mixtures of alkyldimethylethylbcnzyl 
ammonium chlorides of diííerent alkyl Chain lengths are 
used as disinỉectants, oỉten with benzalkonium chloride.

Preparatìons
Proprietary Preporations (details are given in Volume B)

MubKngredient Preporotion*. CamuL: Advance Quat; Brillex; 
Cadlsan; Cetaintyt; KemsoL' Prevent Xf.

Ambaxone ỊBAN, riNNi
Ạmbatsoni; Ambazon; Ambazona; Ambazonum; AMÔa30H.
4-Amidinohydrazonocydohexa-1,4-dien-3one thiosemicar- 
bazòrie monohydrate.
0,^,^75^20=2553
CAS — 539-21-9 (anhydrous ambazone); 6011-12-7 
(amtxạone monohydrate).
ATC — R02AA01 
ATC Vet — QR02M01.
UNII — BYK4S92A3Q.

ProfiỊe
Ambazone is an anóseptic that is used in the íonn oỉ 
lozenges for minor iníections of the mouth and pharynx.

Preparations
Prapriatary Preporotions (details are given in Volume B)

Single ingredient Prepuiotions. PoL: Faiingosept; Rus.: Paringo- 
sept (dapHHrocerrr); Ukr.: Faringosept (<t>*pHHrocein-).

A m in o q u in u r id e  H y d r o c h io r íd e  iriNNM) 
Aminoquinuride, Chlorhydrate d, Áminoquinuridi Hydro- 
chloridum; Hidrocloruro d e  aminoquinurida; Ámm- 
HoxvtHypuqa rnflpoxnopMfl.
í3-Bf5f4-ámiho-2-methyl-6-quinolyl)urea dihydrochloride. ‘ 
C2,H2oN603Ha=4453 •
CẠS 3811-56-1 (aminoquinurìdẻ); 5424-37-3 (aminoquinur- 
idé hydrochlorìde). -■
ỤNlị— P2YT71SUIU. . ; • ; ;

ProẠVe
Aminoquinuride hydrochloride is an antiseptic that has 
been used in topical preparations for the ưeatment oỉ 
mouth and skin disorders.

Preparations
Proprietary Preporolions (details are given in Volume B) 

MutH-ỉngredient Preporntions. Austria: Herviros.

Amylmetacresol IBAN. HNNI
.Amilínetaaesol; Amilmetakrezol; Amylmétacrésol; Ạmylme- 
taaesolum;-. Amylmetakresol; Amyylimetákresoli;-. ÁMkuiMe-; 
TBKpe30Ọ. .
6-Pentyl-m-ơesol; 5-Methyl-2-pentylphenol. .
C ,2H,8Ó=1783 
Ó ữ  —  1300-94-3. 
u m — 0SW904P57F.

Pharmacopoeias. In Eur. (see p. Wi).
Ph. Eur. 8: (Amylmetacresol). A dear or almost dear liquid 
or a solid crystalline mass, colourless or slightly yellow 
when Ireshly prepared; it darkens or discolours to dark 
yellow, brownish-yellow, or pink on keeping. F.p. about 22 
degiees. Practically insoluble in vvaten very soluble in 
alcohol and in acetone. Store in non-metaỉlic airtight 
containers. Protect írom light.

Proíile
Amylmetacresol is a phenolic antiseptỉc used chieíly as an 
ingredient of lozenges in the treatment of minor inỉections 
oi the mouth and throat.

Preparations
proprietary Preporations (details arc gịven in Volume B)

Singla-ỉngredient Preporations. Irl.: Antisepác Throat Dropsf, 
Antiseptíc Throat Lozenges; UK: Amiseptic Throat Lozenges; 
Throaúes Anti-Bacterial Pastilles.

Muhi-ingredient Preporalions. Arg.: Strepsils plus; Strepsils; Atts- 
traL: Strepsils Numbing; Strepsils Plusỷ; Sưepsils; Austria: Col- 
dangin; Neo-Angin; Btig.: Strepsils + Udocaine; Strepsils Cool 
Mint; Saepsils Mentholt; Sơepsils Vít C; Strepsils; Canad.: 
Cepacol Sensations Cooling; Cepacol Sensations Sore Throat & 
Blocked Nose; Cepacol Sensations Sore Throat & Cough: Cepa- 
col Sensations Warming; Cepacol Sensations; Strepsils Chenyt; 
Strepsils Cool’ Sưepsils Sore Throat Blocked Nose; Strepsils; 
Cz.: Neo-Angin; Strepsilỉ Cooling Mint; Strepsils Menthol a 
Eucalyptus; Strepsils Plus: Strepsils Vitamin C: Strepsils; Dcnm.: 
Sttepsils; Pin.: Med-Angiii: Sữepsils Menthol; Sưepsils; Fr.: 
Strepsils Lidocaine; Strepsỉls Miel-Oưon: Suepsils Vitamine C; 
Strepsils; Sưepsilspray; Ger.: Dobendan Coolf; Dobendan Jun- 
ion Dobendan Syneigie; Dobcndan Warm: Neo-Angin; Gr.: 
Strepsils Plus; Strepsils; Hong Kong-. Strepsils Dual Action; 
Strepsils; Hung.: Neo-Angin; Strepsils Menthol and Bucalyptus: 
Strepsils Plus; Sưepsils Vitamln C; Sữepsils; Imtia: Cof Q; Cof- 
sils; /ri: Sưepsils +Plus Anaesthetíc Snepsils Cool; Strepsils 
Dual Actíont; Snepsilỉ Sore Throat and Blocked Nose; Strepsils 
Throat; Strepsils Vitamin C: StrepsUs; Israel: Sữepsils Plus; 
Sơepsils with Menthol and Hucalyptus; Strepsils with Vitamỉn 
C; Sttepsils; ItaL: Benagol Mentolo-Eucaliptolo; Benagol Vita- 
mina C; Benagol; Mataysia: Chericol; Sưepsils Dual Action; 
Strepsils; Neth.: Sữepsils Menthol & Eucalyptust; Strepsils 
Sinaasappel & Yitamine C; Strepsils; NZ: Strepsils Plus Anaes- 
thedc Strepsils with Vitamin C; Snepsils: Phữipp.: Strepsils; 
Sữepsils; Therasil: PoL: Neo-Ahgm; Strepsils; PorL: Benagolt; 
Sơepsils; Rus.: Asưasept (Acipacenr); Cordact Lorpils (Konaarr 
Eopminc): Gorpiỉs (ĨOPIIỈiIlC); Neo-Angin (Hco-Ahi-hh); Rinza 
Lorsept (Pmoa Hopceirr); Strepsils (CtpencHnc); Suepsils Plus 
(Crpencxnc ILnoc); Sưepsils with Vìtanún c (CĩpencRnc c Btrra- 
MHHOM C); Suprima-Lor (CynpHMa-JIop); Therasil (TepacBn); s. 
Afr.: Strepsils Eucalyptus MenthoIf; Strepsilỉ Orange-Cf; 
Sơepsils Plus; Strepsils Soothing Honey & Lemont; Strepsils; 
Singapore: Colsils; Robitussin Medicated Lozenges; Sữepsĩls 
Max Plus; Sưepsils: Spain: Sưepsils con Viuunina C; Sưepsils 
Lidocaina; Strepsils; Sweí: Strepsils; Switz.: Strepsils with Vit- 
amin C; Strepsils; Thai.: Strepsils Butter Men thoi Capsicumt: 
Strepsils Maxipltm; Suepsils Plus Vit C; Strepsils Sugar Freef; 
Throatsil Pius; Throatsil; Turk.: Med-Angin; Strepsils C; Strep- 
sils Mentol; Sơepsils; UK: Strepsils with Vitamin C' Strepsils; 
ukr.: Coldact Lor píls (Komsrr JIop riiuic); Neo-Angin (Heo- 
Ahtbh); Rinza Lorsept (Pmoa Hopcenr); Strepsils (CrpencMc); 
Sơepsils Plus (CrpencHac).

Amyiphenol
p-fert-Pentylphenol; 4-t-Amỵlphenol.
:4-(1,1 -DiméthylpropyDphenoÌ.
;c , ,1-1,60=164.2 
ọ ị s -2  80-464. ,
UNII — 6NP9LYK846.

Pnofi'/e
Amylphenol has been used as a phenolic disiníectant and 
antiseptíc

Preparations
IVoprietory Preparortioro (details are given in Volume B)

Muhi ingradient Praparalions. USA: BTK-Plusf.

All cross-reíerences reíer to entries in Volume A



Alkyl Gaỉlates/Benzalkonium Chloride 1737

Ascorbyl Palmitate
Ạscorbilò, palmitatọ de; Ascòrbyle, palmitate d.'; Ascorbylis 
paimitạs; Askprbilo’ palmitatas; - Askórbylpalmitat; Askorbyt- 
palràitát; Askorbylu palmitynian; Askorbyylipalmitaatti: 
Ã̂sikoìiDìt-pairmitàt;' Pálmitòylásỗbrbinsăuré; vttamin CPalml-

’tãtề;'Aòròp6 MnnajibMviTaT. " ' i ĩ  '
Ì-Ascorbic acid 6 -hexadecanoate; L-Ascorbfe adđ 6 -parmi- 
táte; B^OxcK-gụlduranpiactónéô-palmttate. ■ - . ’ ■ .
^ 3 8 0 7 = 4 1 4 5  ■■■■■
CAS—j 37-66-6,.
UNlí—ÚrịạSỤSẴBỌN, [ ;  - * v '

NOTE. The code E304 is used for fatty add esters of ascorbic 
add, vvhich indude ascorbyl palmitate.
Pharmacopoeias. In Eur. (see p. vũ). Also in USNF.
Ph. Eur. 8: (Ascorbyl Palmitate). A vvhite or yellowish- 
white povvder. Practically insoluble in vvater; Ireely soluble 
in alcohol and In methyl alcohol; practìcally insoluble in 
dichloromethane and in íatty oils. Store in airtịght 
containers. Protect írom light.
USNF 31: (Ascorbyl Palmitace). A white to yellowish-white 
povvder vvith a chaiacteristic odour. Very slightly soluble in 
water, in chloroíorm, in ether, and in vegetable oils; soluble 
1 in 125 of alcohol. Store at 8 degrees to 15 degrees in 
airtight containers.........

Proỉile
Ascorbyl palmitate is an antoxidant used as a preservadve in 
pharmaceutical Products and íoods. It ỉs often used with 
alpha tocopherol (p. 2119.1), and this combination shows 
marked synergy. As it is a {at-soluble derivative oỉ vitamin c 
(ascorbic add, p. 2110.3), ascorbyl palmitate is sometũnes 
used as a source oi vitamin c in nutritional supplements.

\

Preparations
Proprietary PreparoHans (details are given in Volume B)
Singlg ingredient Preporotions. Chile: Neoludd-Cf.
Mukt-tngrwfient PrgpornHom. Arg.: Aminoterapia Capilan Hong 
Kong: Proílavanolt; Malaysia: ProOavanolt; singapore: Proíla- 
vanolt; Scar Esthetique.

B e n z a l k o n i u m  C h l o r i d e  (BAN, HNNI 

Bensalkóniụmklorid; Bentsalkoníúmkloridi; Bénaiconìo Clor- 
uro;. Beozalconio, .dorura ’ de; Benzalkonil: Chloridum; 
Benzalkonio chloridas; Benzalkoniowy chlorek; Benãlkon- 
ium Chloratụm; 8enza|konium,,chlorure de:'Benzalkdrìiúm- 
chlorid; Berưalkoniumdìlorid; Berualkónium-klorid; Benzalk- 
onyum Klorũr; Cloreto de Benzalconio; Cloriito de 
benzalconio; 5eH3anKOHMf); XnopnA.
CAS — 8001-54-5. : ■ ' '
AJC — D08AÍ0P, DỌ9M11; R02ÁAÍ6. ■ ■
ATC Ver —  QD08/U01; QD09MỈĨ; QR02M16. 
u m  — F5UM2KM3W7.

Pharmacopoeias. In Chín., Eur. (see p. vii), InL, and Jpn. 
Also in USNF. Some pharmacopoeias also have a 
monograph for a solution.
Chín, also indudes benzalkonium bromide.
Ph. Eur. 8 : (Benzalkonium Chloride). A mixture of 
alkylbenzyldimethylatnmonium chlorides, the alkyl groups 
mainly having Chain lengths of C|2, Cu, and c 16. It contains 
not less thăn 95% and not raore than 104% of 
alkylbenzyldimethylammonium chlorides, calculated as 
C22H40CIN with reíerence to the anhydrous substance.
A vvhite or yellowish-white powder, or gelatinous, 
yeilovvish-vvhite hygroscopic ừagments. It íorms a dear 
molten mass on heating. It contains not more than 10% of 
vvater. Very soluble in water and in alcohol. An aqueous 
soiution íroths copiously when shaken.
USNF 31: (Benzalkonium Chloride). A mixture of 
aIkylbenzyldimethylanunonỉum chlorides oí the general 
tormula [C6H5.CH2.N(CHj)2.R]CL in vvhich R represents a 
raixture of the alkyls havừig Chain lengths frotn Cj to Ci6. It 
contains not less than 40% of the C i2H jj  compound, 
calculated on the anhydrous substance, not ĩess than 2 0 % 
of the C|4H29 cotnpound, and not less than 70% of the 2 
compounds together.
A white or yellovvish-vvhite, thick gel, or gelatinous pieces 
vvith a mild aromadc odour. It contains not more than 15% 
of water. Very soluble in water and in alcohol; the 
anhydrous ỉorm is soluble 1 in 100  oỉ ether and 1 in 6  oỉ 
benzene. A soluứoa in water is usually slightly alkaline and 
íoams strongly when shaken. Store in airtìght containers.

Incompatibility. Benzalkonium chloride is incompatible 
with soaps and other anionỉc surỉactants, dtrates, iodides, 
niưates, permanganates, salicylates, silver salts, tartrates, 
and zìnc oxide and suUate. Incompatibilitíes have been

noted with ỉngredients of some conunerdal rubber mixes 
or plastics. Incompatibillties have also been reported with 
other substances including altuninium, cotton dressings, 
ũuorescem  sodium, hydrogen peroxide, hypromellose, 
kaoiỉn, hydrous wool fat, and some sulíonamides.

Uses and Administration
Benzaỉkonium chloride is a quatemary ammonium 
antiseptíc and dỉsinỉectant with actions and uses similar to 
those of the other cationic surỉactants (see Cetrimide, 
p. 1 7 4 2 .1). It is also used as an antimicrobial preservative ỉor 
phannaceutical Products. Benzalkonium bromide and 
benzalkonium saccharinate have also been used.

Solutions of benzalkonium chỉoride 0.01 to 0.1% are 
used for deansỉng skin, mucous membranes, and wounds. 
More dilute Solutions oỉ 0.005% are suitable ỉor irrìgation oỉ 
deep wounds. A 0.02 to 0.05% solutíon has been used as a 
vaginal douche. An aqueous solutìon containing 0.005 to 
0.02% has been used for irrigation oỉ the bladder and 
urethra and a 0.0025 to 0.005% solution for retention 
lavage oí the bladder.

Creams contalning benzalkonium chloride are used in 
the treatment of napkin rash and other dermatoses.

A 0.2 to 0.5% solution has been used as a shampoo in 
seborrhoeic dermatítis.

Lozenges containing benzalkonium chỉorỉde are used for 
the ưeatment oí superũdal iníections oỉ the mouth and 
throat.

Benzalkonium chỉoride is used as a preservatìve in 
ophthalmic Solutions at a concentration of 0.01 to 0.02%, 
and in nasal and otic Solutions at a concenưadon of 0.002 to 
0.02%. Benzalkomum chloride is used ỉor disinỉecting rigid 
contact lenses (p. 1730.2) but is unsuitabỉe as a preservatíve 
in soludons for vvashing and storing hydrophỉlic soỉt contact 
lenses (see also Eữects on the Eyes, bẽlow).

Benzalkonium chỉorìde is also used as a spermỉdde.
Solutíons of 0.13% have been used for disiníectíon and 

storage of surgical instruments, sometímes with the additíon 
of sodium nitrite to inhibit rust.

Adion. The antíbacterial eỉfect of benzalkonium chloride 
0.003% was enhanced by 0.175% of benzyl alcohol, phe- 
nylpropanol, or phenethĩyl alcohol.1 For the use of phe- 
nethyl alcohol vvith benzalkonium chloride as a preserva- 
tive for ophthalmic solutíons, see Antímỉcrobial Actìon, 
under Phenethyl AlcohoL p. 1763.2.

1. Richards RME McBride Rỉ. Enhancemem of benzaỉkonỉura chloride 
and chiorbexidỉne acetate activity agaiost Pseudomonas aeruginosa by 
aromaiic aỉcohols. J Phanrt Sà 1973; 62: 2035*7.

Catheter-rekrted sepsis. Benzalkonium chloride has been 
investígated1’2 for incorporatíon into catheten to reducẹ 
catheter-related sepsis (p. 1732.1).

1. Tebbs SE Elỉiott TSJ. A novd, antimỉcrobiaỉ Central venous catheter 
impregnaced with benxaỉkonỉum chioríde. J Antimiavb Qumoứưr 1993; 
31: 261-71.

2. Moss HA. a  a i A Central venous catheter coated with bcnzaỉkonỉum 
chỉoríde ÍOT the prevention oi a th e ter-r tía ieá  microbial colonỉzation. 
Eur J Anacahcioỉ 2000; 17: 680-7.

Adverse Eíkcts, Treatment, and Precautions
As for Cetrimide, p. 1742.2. Because some rubben are 
incompadble with benzalkonium chloride siỉicone rubber 
teats should be used on eye drop containers unless the 
suitability has been established.

Cdtheters and cannuias. For reỉerence to benzalkonium 
chloride used in the manufacturing process of heparin- 
bonded catheters interíering with determinatlon of serum 
concentratíons of sodiura and potassium, see under Pre- 
cautions íor Heparin. p. 1400.1.

Effects on the eyes. BenzaIkonium chloride is one of the 
rnost disrupdve ophthalmic additìves to the stabỉlity of the 
lipid film and to comeal epithelial membranes.1 Toxidty 
studies have tended to be carried out using relatíveỉy high 
concenttatìons of benzalkonium chloride.2 Hovvever, 
damage to the tear dim and comeoconjunctíval suríace 
and various íorms of conjunctìvitìs have been reported in 
patíentỉ receiving regular long-term treatment for glauc- 
oma with eye drops preserved with benzalkonium chlor- 
ide in usual concentratíons.3'4

Comeal toxidty7 (wãth long-term recovery4) has also 
been reported in patíents inadvertendy exposed to 
benzaikonium chỉoride as a preservatíve in viscoelastíc 
material during cataract surgery. The use oí preservatíves in 
eye drops should generally be avoided and the fonnulatíon 
oỉ such preparatíons in single-dose containers is desirable.1-2 
Benzalkonium chloride is not suitable ỉor use in solutíons 
ỉor storing and washing hydrophilic soft contact lenses, as ỉt 
can bind to the lenses and may later produce ocular toxidty 
when the lenses are wom.’ Similarly, benzalkonium 
chloride use in anaesthetíc eye drops is discouraged, as the 
anaesthetíc component reduces the bỉink reũex and 
increases the contact time with the eye drops which may

consequendy result in increased toxiclty due to the 
preservatíve. Patìents with dry eye syndrome are also at 
inơeased risk of to n d ty  as the comeal epithelium Is 
exposed to the hiỉl strength o f the eye drops, m  addition to 
vvhich these padents do not produce enough tears to dilute 
the preservadve in  the eye drops.

1. Burstcin NL th e  effects oỉ topical drugs and preservaứves OQ dìe tears
and corneaỉ epỉthelium in dry eye. Tràns Opkthaimol Soc u  K 1985; 104: 
402-9. .

2. Bursteỉn NL Comeaỉ cytotoxidty oỉ topỉcaũy applỉed dmgs. vehỉdes and 
pĩeservadves. Surv Ophthaìmol 1980; 25; 15-30.

3. Herreras JM. a  ai. Ocular suríace altendon aỉter long-tenn ưeatmem 
vvíth an anúglaucomaious drug. OphthứÌMology 1992; 99:1082-8.

4. Kuppens EVMJ. et ai. Effect oí tímoloỉ wỉth and without preservative on 
the basal tear turaover ỉn gỉaucoma. Br J Ophthứimoỉ 1995; 79: 339-42.

5. Gỉbran SK. UnỉUtetaỉ diug-ínđuced ocoỉar pseudopemphỉgoid. Bye 
2004; 18:1270.

6. Kahana K eta i. Drug-induced dcatrỉsing granulomatous conjunctỉvỉtÌ5. 
B rJ Ophtkalmoỉ 2007; 91: 691-2.

7. Bỉefthertadi5 B, t í  aỉ. Comeaỉ ỉoxidcy secondary »  ỉxuđvertenỉ use oỉ 
benzaỉkonium chloride prcserved vỉscoelastic materỉaỉ ỉn cataract 
surgery. Br J ữphthaỉmol 2002: 86: 299-305.

8. Hughes EH. a  a i Long-cerm recovery oỉ the human comeaỉ 
endotheUum aíter toxic ỉnjury by bensalkonium chloride. Br J 
Ophthaimoi 2007; 91: ỉ 460-3.

9. Gasset AR. Benxaỉkonium chlorìde toodáty to the human comea. Am J 
Ophihaỉmoi 1977; 84: 169-71.

Effects on the respiraiory tract. Hypeisensitivity to benz- 
alkonium chloride, used as a preservatìve ỉn  nasaỉ drops, 
was conSrmed in  a patient by a challenge that produced 
nasal congestion and ứritation of the eyes and throat last- 
ing 48 hours.1 A revievv2 of 18 studies (14 in vivo, 4  in 
vitro) where benzalkonium chloride vvas used as the pre- 
servative ÚI multidose nasal Products íound that 8 studies 
(all in vivo) ỉound no toxic etíects, while 10 reported 
degenerative changes to the nasaỉ epithelia or exacerba- 
tion of rhinitis medicamentosa. Hotvever, in only 2 oỉ 
these 10 ỉtudies were the diữerences bettveen benzalkon- 
ium chloride and controi groups íound to be signiBcant, 
and both of these induded the use of .oxymetazoline, 
vvhich is knovvn to cause rhinitis medicamentosa.

Benzaỉkonium chloride used as a preservative in 
nebulised Solutions of and-asthma drugs hạs been reported 
to cause dose-related bronchoconstriction espeõally in 
asthmatic patients,1 and has been assodated w ith the 
predpitation of respiratory arrest.4

1. HỈHerdai G. Advcrse reactíon to ỉocaUy applỉed preservatíves ỉn nose 
đrops. ORL J Otorhừtolarynỹoi Relat Spee 1985; 47: 278-9.

2. Maiple B, tt aL Saíety revỉew of beiưaũconium chỉoride used as a 
preservatỉve in ỉntranasaỉ Solutions: an overvỉew of coníhctìng data and 
opỉnions. Otolaryngol Heứd Sedc Surg 2004; 130: 131-41.

3. Commỉttee <m Drugs, American Academy oí Pedlatrio. Tnactíve' 
ỉngredients in pharmaceuàcaỉ Products: update. Ptdỉaơia 1997; 99:268- 
78.

4. Boucher M. tí ai. Possỉbỉe assodadon oỉ benzaỉkonium chỉoríde in 
nebulỉzer Solutions wỉth resplratory arresL Arm Phamacữứur 1992; 26: 
772-4.

Interađions
Benzalkonium chloride is not suitable for use in eye drops 
containing local anaesthetics (see ESects on the Eyês, 
above).

Preparations
Proprieiory Preporations (details are given in Volume B)

Single-ingredient Prepartrtions. Arg. : Hidratant* Pharmatex; Aus- 
traL: Dettol Fresh; Belg.: Cedium; Dettolf; Braz.: Fluứnudl 
Solucao Nasab CanatL: Anti-Microbe; Anúseptic Swabs; Ato 
Quat; Bac Liq; Bac-Killen Baaodde; Bactol; Dermaguardt; 
Oigisan H; Eco-Clean Eliteh Ecocare 360; Germiphene; Hand- 
dens; Hands Fresh; Hands On Anúseptic Hands2Go; Hydra 
Bain/Batht; Kid's Hand Gel; Loris BZK; Micro Clear; One Step 
Foaming Antiseptic Wash; One Step Foaming Hand Sanitúer; 
Ready Bach; Rinse-Free; Sani Hands AF; Soapopụlar; Soft T 
Cleanset: Súng Stop; Svvabplus Antìseptict; Thurodens; chũe: 
Germosept Chinar. Bang-Aid (^ ìâ); Cz.: Dettob Phannatex; 
Fr.: Dettolpro; Humex Foumier; Pharmatex; Ger.: Killavon; 
Laudamonium; Mikrobac basic Hong Kong: Phannatex; Hung.: 
pharmatex; India: Iteol-H; Irl.: Dettol Presht: Pharmatex; Pre- 
ventex; ItaL: Alỉa C; Benalcon; Bergagyn; Bluesterilt; Citrosil; 
Citrosteril Ambiente; Citrosteril DeteríenỊ; Detergìl; DiMilL' DỊs- 
epúlt; Disigien; Disintyb Display; Distasilt; DisteriL- Eso Deter- 
ferrt' Eso Ferri; Esosan Casa; Esosan Soap; Germiddtnt; Germo- 
zero; Hdist; Hygienist Pavứnentì e Piasttelle; Iridina Light; 
Lacrỉbase; Loáone Vittoria; Maxisterilt; Neo-Desogen; Polisan+; 
Sanaỉorm; SaniSteril Deterterri; Saquat+; Sguardl; Steramina G; 
Stilla Delicato; Ten-Quat; Video-Light; Mex: Dennan Talco; 
Neth.: Dettol med beiưalkoniumchloride; NZ: Dettoỉ Presht; 
Dettol+; Virasolve; Port: Pharmatext; Rus.: Benatex
(Eerarerc); Farmaginax (dxpuarBH3Ec); Gynecotex 
(Pkhckotcxc); Konưatẽx (Kosrpaietc); Pharmatex (<t>apMaT«c); 
Spennatex (Cneọvumec); Spain: Crema Contraceptiva ianzas; 
Dettolmed: Mini Ovulo Lanzasf; Swed.: Dettolmed; Thai.: 
Pose-Bacf; r«rfc: Zefan; Zefiran; Zefirolum; Zefol; Zefortf; Zef- 
soliiu Zenfektolf; Zentanf; UK: Bradosol; Dermax Therapeutic 
Shampoo; Dettol Antiseptic Wash; Dettol Presh; Ukr.: Erotex 
(3porac); Pharmatex (díapMarerc); Virotek In tim (Bnporete 
Hhthm); USA: Bactỉ-Cleanse; Benza; Remedy; Zephứan; Venez.: 
Decomed.

The Symbol t  denotes a preparation no longer actively marketed
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MubhngradMnt PraporahoHS. Arg.: Antisepthic Plust: Collubia- 
zol N; Crema de Ordene; Eurocoal; Gripace; Hexil Antiỉeptỉco; 
Merthiolate Anestesico; Merthlolate Nueva Pormula; Muelỉta; 
Neo Cohirot; Polviderm NF; Soquettet; AustraL: Animinet; 
Animine; Gean sldn Pace Washf, Mydl Healthy Feet; Oiỉatum 
Plus; Paxyb QV Flare Up; Vlrasolvc; Atatrùc Dequonab Dori- 
thridn; Limexxt; Tyiothridn comp; Beỉg.: Aldnsprayt; Braz.: 
Belagtnt; Colpiỉt; Colpistar; Colpistatin; DiniH; Donnagel' 
Drapolene: Ginestatint; Higiden Kolpitrat; Kuramed; Lỉmpele 
Ginecologỉco; Nasolin; Oxizinco+; Pomada Minancora; Soronal; 
Tricomax; Vagi Bíotic Visolon; Canad.: Advance Quat; Anti- 
Bacterial Wateriessf; Aseptone Quat: Avon Footworks Cracked 
Heelt; Bactlne; Bio Klean; Brillex: Cadisan; Cetaintyt; Dr 
ScholTs Cracked Heel Relieít; Fami]y Medic Fưst Aid Treat- 
menc Kemsol; Medi-Dan; Prevent X ịi Tanac Chữe. Dennobar- 
lina; Dexagin; Otina. Drapolene (ft£); Cz.: Coldrex Proti 
Bolesti V Krku; Oilatum plus; Septolete; Fr.: Biseptíne; Denna- 
spraid Antísepdquet; Deimobaden Euvanol' Humex Mal de 
Gorge; Kenalcolt: MerayL' Mercrylsoins: Meraylspray; Rhino- 
Huimudl; Ger.: Cutasept; Dequonal; Dorithridn; Dynexan 
Mundgel' Preka-Dennt; Freka-Sept 8ữf; Gingicain D; Hexa- 
quan S; Inddin extra N; Inddin períekc Inridin; Kohrsolin FF; 
Korsolex Exơa; Korsolex FF; Mikrobac Tissues; Mikrobac 
Sekusept Extra N; Skỉiunan Soíq Ultrasol-F; Gr.: Beta Opthiole; 
Cutasept; Derma; Olamyc Hong Kong: Dequaỉin; Dermobaaen 
Dennojela; Mydl+; Oilatum Plus; Oris-gelt; Protecuid: Hung.: 
Dorithricin; Sepcolete; India- Borưela; Dentogel; Dologel-CT; 
Paừgenol-H; Happynap; Nitra-Dent; Oilatum plus; Orex; Rash- 
free; Indon.: Mexodiromet; Oilatum Plust; Irt: Drapolene; 
Emulsiderm; Mydl' Oilanim Junior Flare-Up; Oilatum Plus; 
Torbetol+: Israet. Aphtagonet; Aptha-Xf; Claritone;
Emuláderau Protectaid; ItúL: A I  15; Barryddai; Bemonalcool; 
Cerosteril; Qtrodl Alcolicot; Citromed 85; Citromed Chirurgi- 
co; Citromedlcs Prontot; Citrosil Alcolico Azzuro; Citrosil Alco- 
lico Bruno; Citroál Alcolico Incolore; Citrosil Nubesan; atros- 
teril Impronte; Cittosteril Pronto; Citrosteril Strumenti; Eso 
Ferrỉ Alcolico; Eso s 80; Esoalcolico Incolore; Esoíorm 92; Eso- 
fonn Alcolico; Esosan Pronto; Geimozero Dermo; Inddin Spe- 
zial+; Inddur Sprayt; Indullanỷ; Linea F; Neo Emoticaơol: 
Neomedil; Norica Plus; Odongi; Pupũla Light; Rexỉchlor; San- 
gen Casa; Sangen Casa; Sicuraỉ Medical; Simp; Simpotumacm- 
que; Sterosan; Tirs; Zincomeũl; MaUtysừc. Drapolene; Oilatum 
Plus Andbacteiial; QV Haie Upt; Men: Dennadd; Glossdenn; 
Novageon; NZ: Oilatum plus; Pkũipp.: Drapolene; Oilatum 
PIus; PoL: Cholisept Intensive: Coldrẽxt; Oilaram Plus; Septo- 
lete; Rus.: Bactoderm (Eanoaq)M); Dologel ựỊoaortni); 
Drapolene mpanoaai): Septogal (Corroraa); Septolete
(Cenraaeie); S-Afr.: Oilanun Plus; singapore. Donthridn; 
Drapolene; Napitol' Oilamm Pius; QV Flare Up; Spainr. Aftaju- 
ventus; Alcohol Benzalconio; Alcohol CL Benzf; Alcohol 
Potendado; Avril' Denno H Iníantílt; Desinvagt; Ginejuvenf 
Lmdemil; Odamida; Otogen Calmante; Phonal; Resorborina; 
Sebumselea* Tulgrasum Cicanizante; Vaselatum; Switz.: Cuta- 
sepc Dequonal; Denol; No Pìc Parapiet; Thai.: Drapolene; 
Gynecon-T; Gynecon; Gynocot: Gynõvat; Gyonep; Gyracon; 
Napilene; Nystin; Oilatum Plust; VG Med; Turk.: Drapolenet; 
Kortos; UK: Beechams Max Sưength Sore Throat Reliet 
Beechamỉ Throat-Plus; Boots Moutb ulcer Paỉtilles; Cetanonn; 
Conotrane; Dermob Dettob Drapolene; Emulsiderm; Iglu; 
Mydb Neo Baby Cream; Oilatum Plus; Protectaid; okr.: Drapo- 
len yipanoaeH); Inílaiax (HaậnapaKc); Septolete (Cerrmneie); 
USA: Bactine Antíseptic Bactine Pain Relievúig Cleansing; 
Cetyldde II; Coilic ND; Medi-First with Lidocaine; Medi-Quik; 
Mediotic-HC; Oiajel Mouth Aid; Oxyzab Pedi-Pro; Tanac Dual 
Core; Tanac Tanac Vagi-Gard Medicated Cream; Vĩ Rid-Ready; 
Zonite; Venez.: Pedi-Lotìon; Pedi-Lotion.

Phunuacopeaial hvporabQM
USNF 31: BenzaDconìum Cbloride Solution.

B o n x e th o n iu m  C h lo rid e  /BAN, riNNl 
Bèrícétõnĩõ, ấomro dé: Bensetoniumklorid; Bentsetoniumk- 
lọrTdẾ Bẹ&etfiọịịii ÕỊioridúm; Benzéthonium, chlorure de; 
JteỊ^tì^íÙỊn#|lpn(t;": 'Bẹnzethonìum-chlorid; Benzetonio 
'^ụnli£^.;BẻraetQnibwỹ' .chlorek; Benzetónium-klorid; 
;aápr<ạ  ̂á eỳ ^ ^ V n Ìo ; -Dflsobutylphenoxyethoxyethyidi- 
"me^tbénạ/lamẸnônium ehloride; 5eH3eTOHMH XnopMA - 
Benzỳldírrieứiyl(2-{2-[4-(l(133*teữamethylbutyl)phenoxy] 
:ẹtfĩoịỹ}ậlfiỵOãrnmor»iũm Ghloride;

Õ Á S r - ,J ỉỉ- 5 4 ý :%  * '  . ‘
Á ì f f0 ữ % Ị ^ ,fa 2 M O 9 .
~JỜệjk^àOỢBiÚ08; QR02MÒ9.
u m } ~ m w ó s 7 4 4 . •;

Phamnacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Bur. 8: (Bemethonium Chloride). A white or yellovvish- 
vvhlte powder. Very soluble ỉn water and in aicohol; íreely 
soluble in dichloromethane. An aqueous solutìon &oths 
cọpiously when shaken. Protect from light. 
u s p  36: (Benzethonium Chloiide). Whíte crystaỉs with a 
miỉd odour. Soluble 1 in ỉess than ỉ oỉ water, oỉ alcohol, and 
oỉ chỉoroíonn, and 1 ỉn 6000 of ether. A 1 % solution in 
water is slightly alkaline to litmus. Store in airtight 
containers. Protea from light.

Incon̂ atibiCty. Benzethonium chloride i$ incompatible 
with soaps and other anionic suriactants.

Prọỉịlẹ
Benxethonium chỉoride is a quatemary ammonium 
antiseptlc with actions and uses similar to those oỉ other 
cationỉc suiíactants (see Cetrimide, p. 1742.1). It is used as a 
preservative in phannaceutìcal and cosmetic Products. It 
has also been used as a vaginal spennidde.

Benxethonium chlodde, which produced mild skin 
ìrrìtation at a concentration of 5% but not lower, was not 
consỉdered to be a sensitiser, and was considered to be saỉe 
at a concentration of 0.5% in cosmetics applied to the skin 
and at a maximum concentratíon oỉ 0.02% in cosmetics 
used in the eye area.1
1. The Expcn Pand oí the American Cotle*e oí Toxicology. Plnâl repon on 

the saỉeiy assenment oi benxethonlum chloríde and methyibenxetho- 
■dúm chloride. J Am Coll Toxiaĩ 19SỈ; 4: 65-106.

Preparotìons
Proprietary Preporotioní (details are given in Volume B)
Single-ingređent Preparotions. Canad.: Avon Clearskin Invigor- 
aring Cleansingt; Clearskin Antibaaeríalt; Foamy Sant Gentle 
Presh Sanitixen Hand Sanitizer; Instant Hand Sanitizen Kleen- 
San; Peri-Wash II; Sproam; Wỉnning Handỉ Hand Sanitizen Zep 
Foam San; Gr.: Pan-Vasint; Hong Kong: Peri-Wash nt: S.Afr.: 
Johnson's Antiseptic Powderf; USA: Antiseptic Wound & Skin 
ơeanser.
Mubi ingradienl Preporolioni. Arg.: Butũnerin; Fil Olon Garga- 
drin-R; Solumerin; Vagicural; Belg.: Neo-Golaseptine; Broz.: 
Andolba; Antimais Septico; Antiseptico Hertzf; Hipodex; Salve- 
lox; Spray Anti-Septìeo; Canad.: Lanacane Antì-Baaerial First 
Aid; Lipsorex PIus; lipsorex; Marcorodex; Chile: Aucusik: Lerfi- 
min; Molca; Ger.: Brand- u. Wundgel-Medice; ItaL: Barryddab 
Sangen Casa; N ỉ: VoSoL; S-A/r.: Dry & Clear Medicated Skin 
ơeansert; Spain: Alcohol Potendado; Eupnob Halibut; Switz.: 
Angidinetl Cemaquint; Rhinocure simplex; Rhinocure; Tyro- 
thiidne + Gramiddinet; Undexỷ; Thai.: Iwazin; Jawkepta; 
Sigaơidnt; Tonsilon; USA: Aceusol HC; Acetasob Calagel; Der- 
moplast Antibacteríal; Gold Bond Antiseptic Fừst Aid Quick 
Spray; Slón Shield; StaphAseptìc Tecnu Fiist Aid; Vagisil; 
VoSÓL HC
Pbonnocopoeiol Preporolions
USP 36: Benzethonium Chloride Concentrate; Benzethonium 
Chloride Tincture; Benzethonium chloride Topical Soluóon.

Benxoates
Benzoatos; 5eH30aTbi.

Benxoic Acid
Acide benzoĩque; Acidum benzoicum; Bensoesyra; Bentsoe- 
happo; Benzoésâure; Benzoesav; Benzoico, ácido; Bérứoinè 
rũgỉtis; Dracylic Add; E210; Kwas benzoesowy; Kyselina 
bercoová; 5eH30iiHafl KnciiOTa.
CSHS.C0ỈH=1221 
CÁS — 55-55-0.
UNH —  8SKN0B0MIM. ;;

Pharmacopoeias. In Chín., Eur. (see p. viĩ), Int., Jpn, us. and 
V u t.

P h . E u r .  8: (B en z o ic  A á d ) .  A  vvhite  o r  a lm o s t w h i te ,  
aystalline povvder or colourless crystals, odourỉess or with a 
very slight characteristic odour. SUghtly soluble in water 
soluble in boiiing waten ừeely soluble in alcohol and in ỉatty 
oils. M.p. 121 degrees to 124 degrees.
ŨSP 36: (Benzoic Add). White crystals. scales, or needles, 
with a slight characteristic odour. Soluble 1 in 300 of water, 
1 in 3 of alcohol, 1 ỉn 5 oỉ chloroíorm, and 1 in 3 of ethen 
ửeely volatile in steam. Congealing range 121 degrees to 
123 degrees.

hcoinpaliUHỵ. The incompatibilitỉes of benzoic add are 
described under Sodium Benzoate, belovv.

Sodlum Benzoate
Bẹrưoan sodný; Berưoato sódlco; E211; Natni Benzoas; 
Natrio benzoatas; Natrium Benzoicum; Natriumbensoat 
Natriumbentsoaatti; Natriumbenzaat; Náừium-berừoátr 
Sodii Benzoas; Sodium, berưoate de; Sodu benzoesanr 
Sodyum Benzoat, 5eH3oaT Haĩpnn.
Q H s -C C ^ N a ^ m .l  
CĂị— 532-32-1. 
u m  — ƠJ245FE5EU.

Pharmocopoeias. In Chín., Eur. (see p. vii), Jpn, and Vĩeí. 
Also in USNP.
Ph. Eur. 8: (Sodium Benzoate). A vvhite or almost vvhite, 
slighứy hygroscopic crystallme or granular povvder or 
ũakes. Preely soluble in vvaten sparingly soluble in alcohol 
(90% v/v).

USNP 31: (Sodium Benzoate). A vvhite, odourless or 
pracdcally odourless, granular or crystalline povvder. 
Soluble 1 in 2 of vvater, 1 in 75 of alcohol and 1 in 50 oỉ 
alcohol 90%.

IncompatiMHy. Benzoic add and its salts are incompatible 
with quatemaiy oompounds, caldum saltỉ, ỉenỉc salts, and 
salts ot heavy metals. Theữ activity is also dhninished by 
nonionic suiíactants or đue to absorpdon by kaolin. They 
are relatively inactive above a pH of about 5.

Uses and Administratìon
Benzoates have antibacterial and antífungal properties. 
Their antũnicrobial actìvity is due to the undissodated 
benzoic add and is thereíore pH-dependent. They are 
relatively inactỉve above a pH of about 5.

Bcnzoates are used as preservatives in phannaceutical 
íormuladons induding oral preparatíons; benzoic add and 
sodium benzoate are typically used in concentrations of up 
to 0.2% and 0.5%, respectively. They are used as 
preservatives in foods, (and are also present naturally in 
some foods), and at similar concentrations in cosmetìcs.

Benzoic add 6% vvith salicyUc add 3%, as Compound 
Benzoic Add Ointment (BP 2014) (Whitíleld's Ointment) 
has a long history of use as an antiíungal (see Skin 
Intections, p. 568.1). Benzoic add has also been used in 
desloughing preparations and has been given as a urinary 
antiseptic.

An inịection of ca/íeine and sodium benzoate has been 
used as a CNS stimulant, but see Neonates, under Adverse 
Eữectỉ and Precautions, p. 1739.1 for a caution against itỉ 
use in neonates.

Sodium benzoate is used as part oí the ưeatment of 
hyperanunonaemia that occurs in in bom eưors o( the urea 
cyde. It has also been reported to be eííective in redudng 
plasma-glydne concentrations in nonketotic hyperglyd- 
naetnia (p. 2623.2), although it may not be effective in 
preventing mental retardation.

Sodium benzoate is a common ingredient oí cough 
preparations.

Hyperammonoemia. Sodium benzoate is used for ưeat' 
ment of hyperammonaemia (p. 2049.3).1-4 It is given with 
sodium pbẽnylacetate (see p. 2619.2 for doses) and a com- 
bined preparation is available in some countries.

1. Maesuỉ NE. rt aL Long-cenn survỉvaỉ of patỉems wíth argimnosucãiuite 
synthetase dcCdency. J PedừttT Ỉ99S; 127: 929-35.

2. Maesuỉ NE. a  đL Long-tenn ưeaunenc oí girls with omithine 
tnnscubamyỉase đeHdency. N Engi J Meề Ỉ996; 335: 855-9.

3. Zamro«rc±ũ E,d ê l. Neonataỉ onset of hyperomithinenũa-hypcrammo- 
Deniia-bomotíưulỉiaurú synđrome with ỉavonble outcorae. J Ptdiaơ 
1997; 13Ỉ: 440-3.

4. Enns GM. a  a i Survivsỉ líter ưeacroeĐt witb phenylacctate aod 
benxoate ior urea-cydc dỉsorders. N Bngl J  Mai 2007; 356: 2282-92.

Adverse Eữects and Precautìons
The benzoates can cause hypersensitivity reacúons, but 
there have also been reports of non-immunological contaa 
urdcarìa. The add can be initant to skin, eyes, and mucous 
membranes.

Iníants given large doses of sodium benzoate have 
suỉỉered vomitlng. Symptoms of overdosage reported ỉn this 
group have induded vomiting, irritability and, in more 
severe cases, renal tubular dyshmcnon, hypokalaemia. 
hypocalcaemia, and metabolic addosis.

Premature inỉants have been reported to be at risk of 
metabolic addosis and kemicterus.

HypanensilivHy. Respiratory reactions to bemoates may 
occur, espedally in patients susceptible to aspirin-induced 
asthma.1-2 Urticarial reactìons have also been assodated 
with these compounds,1,4 though at a lovver mddence’ 
and they can be non-immunological.6 However, these 
reports have to be balanced against a controlled study7 
that sbovved no diSerence in the inddence oỉ urtícaria or 
atopic symptoms between patients given benzoic add and 
those given laaose placebo. A retrospective study* of 47 
patients who had previously shovvn a hypersensitivity 
reaction aỉter ingesting íood or Products containing benz- 
oate sodium íound that the inddence oỉ a repeat episode 
of acute urticaiia or angioedema on re-dballenge was very 
Iow (2%).

Anaphylaaoid reactions have been reported in 2 
patìents.,-*°

Erythema multíỉorme has occurred in several patients.11
1. RosenhaQ L Evahiatíon oi ỉniolerance to analgesics. preservatỉves and 

iood coỉorants wtth diaOenge tests. Eur J Respir Dà 1982; 43:410-19.
2. Setdpane GA. Aspỉxỉn and aỉlergic dỉscases: a revi<rw. AmJM ed 1983; 74 

(suppỉ): 102-9.
3. Michsébson G. 3tihHn L  Unỉcaria ỉnduced by preservatỉves and đye 

adtfidre5 ỉn ỉood and drugỉ. Br J Dermatoỉ 1973; 88: 525-32.
4. Warin RP, Smỉtb RJ. ChaĐcnge test battery in chronic urtkaría. Br J 

Denuuoi 1976; 94:401-4
5. Wũtfanch B. Pabro ỉ .  Acetysallcylsáure-und ìebcnamỉtteladditiva- 

inn4eranz btí unỉkaxỉa. aỉtbma bronchỉale und đưonischer rhỉno* 
patbk. Sdtweà Med Woátcmchr 1981; nL  1445-50.

6. Nethercott JR. et ai. Alĩbome cơntaq urtlcaria due to sodlum beMoate in 
a piiannacentỉcaỉ manuíactưring pỉant. J  Oaup Med 1984; 26: 734-6.

All cross-reterences reíer to entries in Volume A
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7. Lahti A. HannulaeU M. Iỉ Bcnzoic aád  rcalỊy harmỉul in anes of atopy 
and urtỉcaria? Lanat 1981; U: 1055.

8. Netdi E. a  aL Sodlum beozoate-induced repeated epỉsodes oí acute 
urdcaria/angio-oedenla: randomúeđ controỉled ĩrial. Sr J  Dtrmaĩol 2004; 
111: 898-902.

9. Moneiet-Vaunin DA. ít a/. Anaphybctoid reaction to gcneral 
anaesthesia: a case oi intolerance to sodlum bemoate. Anaath bttemnc 
Can 1982; 10: 156-7.

10. Michils A. a  aí. Anaphylaxỉs with sodỉum bemoate. Lanat 1991; 337: 
1424-5.

11. Lewis MAO. tí aì. Recutrent erytbema muhUoime: a possibìc rolc of 
toodstuữs. Br Dmt J  1989; 166: 371-3.

Neoncrtes. Serious metabolic disturbances in premature 
neonates given intravenous Suỉds with benzyl alcohol as a 
preservative have been atữibuted to the accumulatìon of 
benzoic add, a metabolite of benzyl alcohol (see 
p. 1740.1). This risk led to the recommendatìon that Caff- 
eine and Sodỉum Benzoate Injection (USP), which has 
been given as a respiratory stứntilant, should not be used 
in neonates.1

Sodium beiưoate has been tried in the tteatment of some 
neonatal metabolic disorders (see Uses and Administratíon, 
p. 1738.3). Hovvever, benzoates can also displace bound 
bilimbin bom albumin putting neonates at risk oỉ 
kemicterus.2 Three cases of toxidty have been reported 
aíter acddental high doses o i intravenous sodium benzoate 
and sodium phenylacetate were given to children with 
hypcrammonaemia.3 AI1 the children initially became 
agitated and conỉused, had Kussmaul respiratỉon (rapid, 
deep breathing) and developed a pártial metabolỉc addosis 
vvith an increased anion gap. Two padents subsequently 
developed cerebral oedema and hypotension and died while 
the third snrvived aher haemodialysis.

1. Eđvrards RC. Voegeỉỉ Ci. Inadvisability oỉ uóng caữdne and sodium 
benzoate ỉn neonates. Am J Hosp Pharm 1984: 41: 658.

2. Sđùfí Da tí  ai. Faed dnig combinatìons and the dỉspỉacement oíbilứubin 
hom albumin. Ptdiatria 1971: 48: 139-41.

3. Praphanphoj V. tí ai. Three cases of intravenous sodium benzoate and 
sodium phenylacetite toxidtỴ occurríng in the treatment of acute 
hypcrammonaemia. J ừỉherit Mtíab Dà 2000; 23: 129-36.

PharmcKọldnẹtics
The benzoates are absorbed hom the gastrointestinal tract 
and conjugated with glydne in the liver to form hippuric 
add, which is rapidly excreted in the urine.

Neoncrtes. Reíerences.
1. Green TP, tí aỉ. Disposition of sodium benzoate in newbom iníams wỉth 

hyperammonemia. J Pediatr 1983: 102: 785-90.

Preparations
Propriekiry Preparotiom (details are given in Volume B)
Singla-ingredienl Preparations. China: Fu Tai Gr.: Amzo-
ate; Ịndõn.: Topixt; Yodsabent; Spain: Pastìllas Dr Anđreu.
Muhi-ingredient Preparations. Arg.: Expectosan Hieibas y MieU 
Fungiáda; Ixana; Ixana; No-Tos Adultos; No-Tos IníantU; No- 
Tos Inlantil; Pectobron; Reíenax Jarabe; AustraL: Whitfields 
(Benzoic Add Compound) Ointment' Austria: Acerbine; Myco- 
pob Belg.: Pholco-Mereprine; Toplexil; Braỉ.: Bronquidex; 
Bronquiogent; Dermicon; Eaca Balsamico; Expec Frenotosse: 
Fungolabf; lodeãn; KI-Expectorante; Micotíazol; Penetro; Po 
Anrissepticot; Toplexil; Canad.: Bronco Asmolt; Larynsolt; 
Plaxỷ; Chile: Broncodeina; Carỉstop; Diendl; Pluorendl; Gm- 
ben; Listerine; Peaoral Pasteur; Pulmagob chinar. Bi zhi Ke (tfc
2.ÕỊ); Denm.: Pectyl; Fr.: Broncalene Nourissont; Broncalene; 
Dinacode avec codeine; Ephydiont; Neo-Codion; Neo-Codion; 
Ozothinet; Paregoriquet; Passedyl; Pastìserolt; Pate Suisset; 
Pneumasepnct; PulmoQuide Simple; Pulmosodyl; Rhinamide; 
Ger.: Gero H3 Aslanf; Hong Kong: Gly Thymob Listeiine Tartar 
Control; Listerine Teeth and Gum Oeỉence; Listerine; Hung.: 
Aknesol; Glycosept; Shilajit; ỉndia: AM-PM Junior; AM-PM 
P!us; AM-PM Spedal; Colowash; Cool Mint Listerine; Elbdr 
Eíelin; Exomega: Exsora; Keralin; Listerine: Mycoderm; 
Pragmatan Zoderm; ỉndon.: Kalpanax; Kopamext; Ustetine 
Coolmintt; Mikorext; Saponat; IrL: Hemocane; whitfield's 
Antiíungal; Israel: Oxacatin; Penussol; Phytodeim Composi- 
tum; Pittisant: Pitrisol; Spirit YVhitíield: To-Care; Tucare; Tusso- 
phedrine NF; ItaL: Dentinale; Neo BorocUUna Ant Oro; Neo 
Borodllina; Paracodina; Sedocaldo; Tiocosolỷ; Malaysia: Nixo- 
derm; Mex.: Pulmovital; Mon.: Glyco-Thymollne; NZ: Usterine 
Citrus Presh; Liỉterine Tartar Controlt; Listerine Teeth Deíence; 
Listerine; Phũipp.: Dermalint; Listerine Coolminc Iisterine 
Freshbursf Listerine Origứial; Usteríne Teeth & Gum Deíense; 
United Home Whitfield's Ointmenc PoL: Gargarin; PorL: Bron- 
codiazinat; Codol; Drenoũux; MicaveenỶ; Rus.: Amtersol 
(AMTepcon); Mixture Conta Tussis for Adults (MHKCiypa Or 
Kaninx JlflM Bspocnux); Mosoile (Mo30Ễn); Neo-Codion Babies 
(Heo-KoayoH Pflx MnajieHiieB)t; S-A/r.: Aserbine; Dry & Clear 
Medicated Skãn Geanserh Singapore. Centa Skin; ETD; Lister- 
ine Bríght & Clean; Listerine Cool Citrus; Listerine Cool Mint; 
Listerine Fresh Buist Liỉterine Tartar Conưolỷ; Iôsterine Teeth 
& Gum Deỉense; Listerine; Nixoderm; Poly-N; Robinson Ring- 
worm & Whitespot; Veelan^s Ointment* Spain: Acerbiolt; 
Broncoỉonno Muco Dexat; Bronquidiazina CR; Etermol Anti- 
tusivot; Pastillas Pectoiaies Kelyt; Pazbronquial; Pulmoíasa; 
Tos Mai; Switz.: Nĩcant; Onguent aux herbes Keíler; Pastilles 
pectorales du Dr. Welti; Phol-Tux; Thai.: Benzo; sldn Soln; 
Turk.: Artu; Fenasthma; Penastma; Gayabeksin; Latusint; Nes- 
garin; UK: Eczema Ointment; Hemocane; Potten Gees iinctus;

Sanderson's Throat Spedhc Toepedo; Vkr.: Acerbin (AuepổHH); 
Extratheim (3xcrp*repM); Tos-Mai (Toc-Mafi); USA: Ammonul; 
Atrosept; Bensal Ba*; Cystex; Hyophen; MHP-A' Prosed/DS; 
UAA; Ucephant; Uriseptic; Uiitacc Venez.: Acetoben; Amo- 
dion; Dromil Sauco; Niosilín; Photoderm AKN; Pi-Fedrin; Tabo- 
nuco; Yerba Santa.
Homoeopolhk Preparations. AustraL: Elimitona slim & Detox; 
Elimitona; Austria: Globulỉ gegen Gelenkschmeizen; CanaeL: 
Amica-Heel Compt; Arthritíc Pain; Backache with Anúcat; 
Bladder Irritation; Comp-Drops 8 Uri-TraCTt; Homeo-Porm 
ARf; Hyalgesic LBPf; Male +;. Renelix; chile. Amica Compues- 
ta; Artroplex; Fr.: Arthro-Drainol' Boriphann No 23; Hepatocy- 
nesinet; L 8; Ledum Complexe No 81; Natrum Carbonicum 
Complexe No 10t; Rhus Toxicodendron Compose; Rubia Com- 
plexe No 3; Urtica Complexe No 82f; Ger.: Arthrorell N; Gir- 
heulit HM-H Girheulit HOM; Hevertnier Complex N+; Hewet- 
heum Nf; Levisticinn S; Rheucostan R; Neth.: Akumr spag; 
Swừz.: Akutur; Regenaplex Nr. 21e; Regenaplex Nr. 31b.
Phonnoeopoeiol Preporahons
BP 2014; Benzoic Add Solution; Compound Benzoic Add 
Ointment; Tolu-ũavour Solution;
USP 36: Benzoic and Salicylic Adds Ointmenc Caãeine and 
Sodium Benzoate Injectlon.

B e n x o d o d e c in iu m  B ro m id e
BeiỊzododednio, bromuro de; 5eH30fl0flenMHMfl 5poMMfl. 
Ben^ldodecyldimethylàmmonium bromide 
C2,Há8rN=384.4 ■ ‘ 1 ^
ứ s  — Ĩ0Ỉ28-35-5 (bemododecinium); 7281-04-1 (benzodo- 
deánium bromide).
ÀTC— D09M05. L
ATCVet— Q009AA05.
UNII — IRY1282TQ6.

Pharmacopoeias. In Fr.

B e n z o d o d e c in iu m  C h io n d e  íriNNì

Benzododecinii Chloridum; Benzododednio, doruro de; 
Benzododécinium, Qiỉoaire de; Ooáiro de behiododecinio; 
Lauralkonium Chloride; 5ẹH30fl0flèt4MHỊW XnopMfl. 
Benzỵldodecyldimethylammonium chlóríde. " 
C2iHLaN=340.0 
Ở ằ — 139-07-ĩ:
AK<—  D09AA05.
ÀTC Ver — QD09AA05.
UNII—  ỶSA751G47H.

NOTE. The name Lauralkonium Chlorìde is also a rữỉN  ÌOT 
another quatemary ammonium compound (C29H44CINO2; 
CAS -  19486 61-4).

Prọfi7e
Benzododeániuxn brotnide is a quatemary ammonium 
antiseptic with propertíes simỉlar to those of other catíonic 
suiỉactants (see Cetrìmide. p. 1742.1). It is used in 
mouthvvashes, eye preparatìons, and nasal sprays and 
Solutions for the treatment oỉ minor ừìíections. It has also 
been used as a spermidde. Benzododednium chloride has 
also been used.

Preparotions
Proprietary Preparotions (details are given in Volume B)
Singlc ingredienl Preportrtions. Cz.: Ajatin; Fr.: Rhinedrine.
Muhi-ingredient Preporolions. Cz.: Ophtal; Fr.: Prorhinel; Seda- 
collyreỶ: Switz.: Kemerhinoset; Prorhinel.

Benzoxonium chloríde (rtNNi 

Beruoxonii Chloridum; Benzoxonio, doruro de; Benzox- 
oníụm, Chlorure de; Qoruro de benzoxonio;<5eH30KCỌHMẠ 
XnOpMfl,-. .. .. ‘ ’•
Benzyldodecylbis(2-hydroxyethyl)ammonium chloride. 
Cb ^C1NOj=400Ì0 V 
CĂS:—  19379-90-9.
ATC —  A01AB14; D08AJ0S.
ATCVet — QA01AB14; QD08A30S. ......  - '■*
UNfl— 12IM09R1IX. - ■ ■ :

Proỉilẹ
Benzoxonium chloride is a quatemary ammonium antisep- 
tíc used for disiníection oỉ the skin and mucous membranes. 
It is also used for instrument disiniection. Alỉergic contact 
dermatitis hom benzoxonium chloride has been reponed.

Preparations
Proprietary Preparations (details are given in Volume B)
Single-ingredient Pmparalions. Belg.: Oroíac chile. Bialcol; Gr.: 
Orodl; ItaL: Bactoíen; Bialcol.

Muili-ingredient Prepomlions. Belg.: Oroíar Lidocaine; Braz.: 
Halog Capilar; Chile. Alcolext; Cz.: Oroíar; Gr.: Orodl Lido; 
Hung.: Mebucain; Pedimed; Israeh Merien; Vlta-Meríen NF; 
Phũipp.: Oro£ar-L; PoL: Oroíar Rus.: TheraAu Lar (Tepaiịuuo 
Jiap); Switz.: Mebuca-Orange; Mebucalets t  Mebucaiiqùid; 
Mebucaspray; Merfen; Orohr, Vlta-Merfen; Turk.: Meríen, 
Vita-Metíen; Ukr.: Theraũu LAR (Tepaệmọ JIAP)f.

Benzyl Alcohol I/1NNI

Alcohol benól iGÒf Àlcohol  ̂BeríỉýRcus; Álcôhotum ‘ 6enzyli-- 
eum; Alcool- Ben^rlĩquẽr Alkòhdl Benzylòwyr'Bensylall<6hol;' 
BentsyyĩialkohdtbBerừeneitiètRẩríol;, BenZil-alfohóirBệrTZiro 
alkohóíis;: Benzylalkohol; Ben îique-, 'alGoòì; Fenilmetánol; 
Phenylcarbinol; Phẽnylmethanol; BeH3nnoBbiiá CnvipT. 
C6HS.CH2OH=108.1 V ^ -

.CAS— 100-51-6. ‘í. '
um — LKG8494VVBH. 1 = ’

Phamracopoeias. In Chót., Eưr. (see p. vii), Im., and Jpn. 
Also in USNF.
Ph. Eur. 8; (Benzyl Alcohol). A dear colourless, oily liquid. 
Solubỉe in vvater; misdble wlth alcohol and with ỉatty and 
essential oils. Store under nitrogen in aứtight containers at a 
teraperature of 2 degrees to 8 degrees. Prõtect hom llghL 
USNF 31; (Benzyl AỉcOhoỉ). A dear, colourless, oily liquid. 
Sparingly soluble in water; heely soluble in alcohol (50%); 
misdble with alcohol, with chloroỉonn. and with ether. It is 
neutral to litmus. Store in airtight containeis. Protect hom 
light.

Incompatibilìty. Benzyl alcohol is incompatible with oxi- 
dising agents and strong aáds. The antimicrobial activity 
may be reduced by nonionic suríactants and benzyl 
alcohol may be lost hom Solutions stored in polyethylene 
containers.

SlobiGty. Benzyl alcohol oxỉdises to produce benzaỉdehyde 
and benzoic add and oxidation may take place slowly on 
exposure to air. Benzaldehydè may also be produced on 
autodaving.

Uses
Benzyl alcohol is used as an antimicrobial preservative. It is 
bacteriostatic mainly against Gram-positive organisms and 
some hrngi. It is used in a range of phannaceutical 
preparations in concentrations up to 2%. Concentrations oỉ 
5% or more are employed when it is used as a solubiliser. 
Benzyl alcohol is used as a preservative in foods and 
cosmetics. It is also used as a disinỉectant at a concentiation 
of 10%.

In addition to its antiseptic properties, concentrations o{ 
benzyl alcohol of up to 10% possess weak local anaesthetic 
and antipruritic activity.

A preparation containing 5% benzyl alcohol is used íor 
the topical treatment of head pediculosis (p. 2147.3) in 
adults and chiỉdren 6 months of age and older. It is inactive 
against the ova and a second application is needed after 7 
days.

Adverse Eíỉeđs and Precautíons
Benzyl alcohol may prọduce hypersensitivity reactions, 
induding local imtation and skin reactions.

The pure alcohol is irritant and requữes handling with 
care; ingestion or inhaỉation can cause nausea, vomiting, 
diaưhoea. headache, and vertigo. Overeicposure results in 
respiratory failure and CNS depression. Hovvever, concen- 
trations ot benzyỉ alcohol normaỉly used are not assodated 
with such eKects.

There have been some instances of neurotoxic ef£ects in 
patients given intrathecal injections that contained benzyl 
alcohol.

A ỉatal toxic syndrome in premature iníants was 
attributed to benzyl alcohol present as a preservative in 
Solutions used to ílush intravenous catheters. This has led to 
restriction on the use of benzyl alcohol in neonates and 
young children, (seep. 1740.1).

Eííects on the hings. Severe bronchitis and haemoptysỉs 
was reported in a patient with obstructive pulmonary dis- 
ease who, over a period of 2 years, had ỉnhaled saỉbutamol 
nebuliser solution diluted with a bacteriostatic sodium 
chloride solution containing benzyl alcohol.1

I. Reynolds RD. Nebulker brondútỉs induced by bacterìostatỉc saỉine. 
JAMA 1990; 264: 35.

Effects on the nervous System. Rapid development óí ũac- 
dd areũexic paraplegia, total anaesthesia below the groin, 
and radicular abdominal pain occurred in a 64-year-old 
man aỉter a lumbar intrathecal injection of cytarabine that 
contained 1.5% benzyl alcohol.1 The patient recovered 
fully after 100 mL of CSF was replaced with sodium chlor- 
ide 0.9% and 40 mg oỉ methylprednisolone. Inttathecal

The Symbol t  denotes a preparation no longer actively marketed
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injectíons of cyiarablne dissolved in sterile distilled water 
bẽíore and aftẽr the episode oi paraplegia caused no neu- 
rologic symptoms. On revlewing 20 other casesoí parapar- 
esis assodated with methotrexate or cytarabine inỡathecal 
injections. benzyl alcohol had been used as a preservative 
ỉn 7. Of these, 4 developed neurotoxidty immediatdy; in 
the other 3 it did not devélop íor between 6 and 48 hours. 
The duration varied. One patient did not improve. one 
made a partial recovery, a third took 6 vveeks to recover, 
another took 5 days; yet 2 patients recòveied vvithin 1 Vi to 
2V4 hours vvhile the final patient had only transient 
eữects.

1. Hahn AF, tí  aL Paraparesỉs ỉoDowtog intratbecal chemotherapy. 
Neuroiọgy 1983; 33: 1032-8.

Hypersensitívity. Hypersensitivity reactions to benzyl 
alcõhol have bẽen reported.1'3

1. Grant JA, tí ai. Unsuspected benryl alcohoi hypersensỉtívỉty. N Engl J 
M td 1982; 306: 108.

2. Shmunes B. Aỉlergỉc dermadiỉs to benzyỉ aicohoỉ in an injeaable 
solution. Ardi Ịkrmatõỉ 1984; 120: 1200-1.

3. VVilson Jp, tí ai. Parenterai benzyl alcohol-induced hypersensitivìty 
rcaction. Dtuị Irtull ơ in  Phứrm ỉ 986; 20: 689-91.

Neonates. During 1981 and 1982 reports were published 
ừom 2 centres in the USA1'3 of 20 deaths in low-birth- 
weight neonates atuibuted to the use of benzyl alcohol as 
a preservative in Solutions used to Hush their umbilical 
catheters and in some cases also to diluce their medicaáon. 
The neonates suhered a toác syndrome vvhose íeatures 
induded metabolic addosis, symptoms of Progressive 
encephalopathy, intracranial haemorrhage, and respir- 
atory depression vvith gasping.

These deaths prompted the FDA4 to recommend that 
benzyl alcohol should not be used in such Đushing 
Solutions; sodium chloride injection 0.9% without 
preservative should be used instead. The FDA had also 
advised against the use of benzyl alcohol or any preservative 
in Đuids being used for the dilution or reconstitutìon oỉ 
medidnes for the nevvbom.

Those reporting the deaths13 considered that the toxic 
syndrome could have been caused by the accumulation of 
the benzoic add metabolite of benzyl alcohol, which could 
not be handled eSectively by the immature liven given the 
very low weight of the neonates they vvould have been 
receiving a comparatively high dose of benzyl alcohoL In 
commenting on the problem, the American Academy of 
Pediatrics5 agreed that the FDA's waming was warranted, 
but pointed out that there was no evidence hom controlled 
studies to conhrm that benzyl alcohol was responsible.

ỉ. Gershanlk JJ. tí a l The gasping syndromr. benzyỉ aỉcoboỉ (BA) 
pobonỉng? ơ in  Ra 1981; 29: 895aT

2. Brown WJ. tí aL Fatal benzyỉ alcohol poisonỉng in a neonatal in te n à  ve 
care unỉt. Lanctí 1982; i: 1230.

3. Gershaník J, tí aL The gasping syndrome and benzyì aỉcohoỉ poisoning. 
N Bn$lJ Mtd 1982; 307: 1384-8.

4. Anonymous. Benzyl aỉcohol may be toxic to neivboms. PDA Druỹ Buỉl 
1982; 12: 10-11.

$. American Academy oỉ Pedỉatĩỉcs. Benzyỉ aỉcohol: toxic agent in aeonataỉ 
use. Ptắùtírừx 1983; 72: 356-7.

Pharmacokinetics
Beiưyl alcohol is metabolised to benzoic add. This is 
corýugated with glydne in the liver to fonn hippuric add 
which is excreted in the urine. Benzaldehyde and benzoic 
add are degradation Products in vitro.

Preparations
Propnetary Propopohoos (details are given in Voỉume B)

Singlo-mgredMnt ÍVBporulions. AustraL: NeutraLice Advance; s. 
A f r Cepacol; USA: UlesSa; aiactin-L; Zilactin.

MuK-ingractent Prapororions. Arg.: PastiHas Pagliano; Standard 
XXI; AustraL: Cosot; Soothe'n Healt; Bdg.: Purigel Crispt; 
Purigel NF; Qãle. Aucusik; Lerữmin; Denm.: Doloprocc Fr.: 
Biseptinc Dermaspraid Antíseptiquet; Pasúlles Medidnales 
Vỉcks; SamoL' Ger.: Autoderm Extra; Spitadd; India: AccepC 
Acent Alto; ArQun Binpain; Dacpar Delaxin-M; Didoran-MS; 
Dicnap; Dion; Dlploíen; Diptase; Doíec Plus; Duoílam Spy; Peli- 
nb Genoplex Porte; Imidil B; Imidil Plus; Intragesic Jusgo; Klo- 
ser-D; L-Divon; Lenex; Iinlt Nacraol Plus; Nidoỉen; Onspoc 
Opinac Oronac Orthodac IrL: Sudocrem; Irrad: Otomydn; 
ItaL: Foille Scottature; FoiUe Sole; Neo Borodllina Ant Oro; 
Pltíren; Prura; Skab 2f; S~Afr.: Medi-Keel A Spain: Acerbiolt; 
Switz.: Sldnsept UK. Sudocrem; ukr.: Sudocrem (CyaoapeM); 
USA: MouthKote O/R; MuGard; Oragesic Super Ivy Dry; 
Topic Tudcs.

B id o ty m o l  ỊriNNi
Bídọtirnòl; Bldộtỵmõlum; BMKnơrMMQn. 
ZỊ2'-Mạhỹlenebis(6-chlorothymóle). 
^ i W W p 3 8 1 3  
CAS — 15686-33-6.: ■"
UNII—  W4K0AE8XW9. . .

P[ọfìle
Bidotymol is a phenoỉic antiseptíc that is used in lozenges 
and sprays for mouth and throat inỉectỉons. It is also an 
ingredient oỉ cough preparations.

Preparotions
Propriekiry PreporaHons (detaỉls are givcn in Volume B)

Singlo-tngrodient PraparoHons. Fr.: Hexaspray; Humex Mal de 
Gorge; Sagasprayt; Solutridne Maux de Gorge; Hong Kong: 
Hexaspray; PorL: Hexaspray; Ruĩ.: Hexaspray (rexcacnpdi); 
ukr.: Hexaspray (TeKcacnpdt).

Muhi-ingradiant PreporoHons. Fr.: Hexalyse; HexapneunũneỶ; 
Hexapneumine; Hexarhume; Hong Ktmg: Hexalyse; Hexapneu- 
mine+; Hexapneumine: Rus.: Hexalyse (rexcamo); Ukr.: Hexa- 
lyse (rexcamo); Hexapneumine for Children (rexcanHCSMHH Ẹnx 
ÌeTeà)t

B r ill ia n t  G r e e n
Cl Basic Green 1; Colour Index No. 42040; Diamond Green G; 
Emerald Green; Ethyl Green; Malachite Green G; Solid Green; 
Verde bríllante; Viride Nitens; BpkưưinaHTOBbiM 3enẽHbm. 
4-(4-Diethylaminobenzhydrylidene)cyclohexa-2,5-dien-l-yli- 
denediethylammonium hydrogen sulphate. 
C27H3,NAS=482.6 
CAS — 633-03-4.
UNII — COL543D370.

NOTE. The name Emerald Green has also been used for 
copper acetoarsenite.

Profile
Brilliant green is a triphenylmethane antiseptic dye with 
actions similar to those oỉ methylrosanilinium chloride 
(p. 1761.1). Its activity is greatly reduced in the presence of 
serum.

A gel containing brilliant green 0.5% with lactic add Tvas 
íormerly used in the treatment of skin ulcers.

An alcoholic solution of brilliant green 0.5% and 
methylrosanilinium chloride 0.5% (Bonney's Blue) was 
formerly used for disiníecting the skin. but concem over 
evidence of animal cardnogenidty with methylrosanilinium 
chloride has led to a dedine in its use. A solutíon of the two 
disinỉeaants has been used for marking indsions beỉore 
surgery.

There ha ve been occasional reports of sensitivity to 
brỉlliant green.

Adverse effeds. For a report of necrotic skin reactions 
aíter application of a 1% solution oỉ brilliant green to 
stripped skin, see under the Adverse EHects of Methylrosa- 
nilinium chloride, p. 1761.2.

B r o m c h lo r o p h e n
Bromchlọrophene; Bromochlorophane; Bromodoroíeno. 
2^,-Methylenebis[6-bromo-4-chlorophenol]. 
C,3H8Br2Clj02=426.9 -
CAS -  15435-29-7.
UNII —  2JZVỈD2GW7.

P ro M e
Bromchlorophen is a halogenatedbisphenol antisepticmore 
active against Gram-posiúve than Gram-negative bacteria. 
It is used ỉor disiníection of the hands and skin. It has aỉso 
been used in deodorants and toothpastes.

Preparutions
Propriakiry Preparotiom (details are given in Volume B) 

MdH-ingredient Prepgratiom. Ger.: Dibromolt-

B r o m s a l a n s
Bromosalidlanilidas.
CAS — 55830-61-0.

Description. Bromsalans are a series oỉ brominated 
saỉicylanilides that possess antimiCTobial activity.

D ib r o in s a la n  IUSAN, piNNi
Đibromsalán; Dibromsalanum; NSC-20527; AnốpOMcariaH. 
4'^-Dibromosalicylanilide; 5-8romo-N-(4-bromophenyO-2- 
hydroxybenzam ide.
C,3H9BrjNO2=371.0
05-87-12-7.
UNII —  N9900K2RBT.

M e t a b r o m s a l a n  iusan: pIn n i

Metabròmsalán; Métabromsalàn; Metảbromsalanum;^NSC- 
526280; MeĩaópoMcanaH. - .dr.--
3^-Đibromosalicylanilìde; 3^-Dibromo-2-hydroxy-N-phenyl- 
benzamide. : ‘
C ,3H,BrjNOÌ=371.0 ■
0 5  -2577-72-2.
UNII — 8Q2ĨY09R21. - .......... ■■ -

T r ib r o m s a la n  (BAN, USAN, riNNỊ 

ẸT-394; NSC-20526; TBS; Tribromsạlán;. Tribromsalanum; 
tpn6p0M canaH .
3,4'3-Tribromosalicylanilide; 33-Dibromo-AH4-bromophe- 
nyl)-2-hydroxybenzamide.
'Ci3HjBr3N02=449.9 
CA5 — 87-10-5.
UNII — 6MCE3VTF0O.

ProỉịỊẹ
Bromsalans have antibaderial and antilungal activity and 
have been used in medicated soaps, but there have been 
many reports of photosensitivity arising from this use.

B r o n o p o l  (BAN, rlNNI

Bronopolum; BpoHonon.
2-Bromo-2-niữopropane-13-diol.
C3H6BrNO«=200.0 
0 5  — 52-51-7. .
ATC Vet — OD01AE91.
UNII — 6PU1E16C9W.

Pharmacopoeias. In Br. and Pol.
BP 2014: (Bronopol). white or almost white crystals or 
crystaUine powder, odourless or almost odourless. Freely 
soluble in water and in alcohol; slightly soluble in glyceroỉ 
and in liquid paraffin. A 1 % solution in water has a pH of 5.0 
to 7.0. Protect from light.

Incotn pati bility. The a cú vi ty o( bronopol can be reduced 
by sodium metabisulhte, sodium thiosulíate, cysteine 
hydrochloride. and compounds with a thiol group. Incom- 
patibility with unproteaed aluminium ahects packaging.

StabiKty. The stability of bronopol is affeaed by increases 
in temperature and by increases in pH above 8.

Creams and shampoos containing bronopol 0.01% as a 
preservatìve were ỉound to contain free nitrite and, as a 
result of amines prescnt in the preparations, nittosamines.1 
It was recommended that niữosamine lormation could be 
reduced in preparations containing amines and bronopol by 
limiting the bronõpol concentration to 0.01 % and indusion 
oỉ alpha tocopherol 0.2% or butylated hydrọxytoluene 
0.05%. N

ỉ . Dunnett PC TeQing GM. Study oỉ ỉhe ỉate oí bróaopol and the eữects ỡf 
antíoúdants OĐ N-nitrosamine ỉonnation in shampoos and sỉdn creams. 
Inl J Cosmtí Sá 1984; 6: 241-7.

ư s ẹ s

Bronopol is active against a vvide range olbacteria, induding 
Pseudomonas acruginosa, but is less active against moulds and 
yeasts. Bronopol is used as a preservatìve in shampoos, 
cosmetics, and both topical and oral pharmaceutical 
preparatíons; concentrations in phannaceutical prepara- 
óons range from 0.01 to 0.1 %, with the usual concentration 
bóng 0.02%. It is also used íor its antỉmicrobial properties in 
various industrial applications, indudỉng in air conditỉoning 
Systems.

Adverse Effeđs
Bronopol may be initant when applied topically and cases 
of contact dermatitis have been reported.

Pharmacokinetics
Bronopol is absorbed following topical use.

Preparotions
Propríelory PrBpQVQhons (dctails are givcn in Volume B) 
MuhhnQradiin) PrBporoẾions. Canad.: Antisepúc Hand Soap.

B u ty la te d  H y d r o x y a n i s o l e  (BAN/

BHA; Butilhidroksianizolas; Butilhidroxianisol; Butil-hidroxia- 
rtẼol; Butilịdrossianisolo; Butylhydroxianisol; Butỵlhydroxya- 
nisol; ButyíhydroxyanisoỊe; Butylhydroxyanisolum; Butylohy- 
d ro k sy á n lz o l ;  B u t y y l íh y d r o k s ia n is o l i ;  E3 20;  
ByTvuirviflp0KCMaHM30A

All cross-reíerences reíer to entries in Volume A
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2~fert-Butyl-4-methoxyphenol; 2K1 ,T -dimethylethyl)-4-rheth- 
oxyDhenol.
c nH,sOỹ=i,8a2 , ; V
CAS-— 25013-16-5. ,
UN1I —  REK4960K2U.

Phamnacopoeias. In Eur. (see p. vii) and Irtt. Also in USNF. 
Ph. Eur. 8: (Butylhydroxyanisole; Butylated Hydroxyani- 
sole BP 2014). A whỉte, yellowish, or slightly pinkish, 
crystalline powder. It contains not more than 10% of 3- 
(l,l-dimethyIethyl)-4-methoxyphenol. Practically insolu- 
ble in waten íreely soluble in alcohol and in íatty oils; very 
soluble in dỉchloromethane; it dissolves in dỉlute Solutions 
oi aỉkali hydroxides. Protect ừom light.
USNF 31: (Butylated Hydroxyanisole). A white, or slightly 
yellotv, waxy solid with a faint charaaeristic odour. 
Insolubie in waten soluble 1 in 4 of alcohol, 1 in 2 oỉ 
chloroform, and 1 in 1.2 of ether; ừeely soluble in propylene 
glycol.

IncompatỉbilHy. Butylated hydroxyanisole is incompatible 
vvith oxidising agents and fetTic salts. Traces of metals can 
cause loss oỉ activity.

Uses
Butylated hydroxyanisole is -an antoxidant with some 
antimicrobial activity. It is used as a preservative in 
cosmetics and loods as well as phannaceuõcal preparations, 
particularly to delay or prevent oxidative randdity of lats 
and oils in concentrations oi up to 0.02%; higher 
concentratíons have been used for essentỉal oils. It is also 
used to prevent the loss of activity of oil-soluble vitanúns. To 
improve eíhcacy, butylated hydroxyanisole is ỉrequendy 
used with other antoxidants such as butylated hydro- 
xytoluene or an alkyl gallate and with sequestnints or 
synergists such as dtric add.

Commerdal supplies of butylated hydroxyanisole used in 
íood technology consist of mixtures of the 2-tert and 3-tert 
isomers.

Use in íood. In the UK the Food Advisory Comminee has 
recommended that the use of butylated hydroxyanisole 
and butylated hydroxytoluene shoũld no longer be per- 
mitted as additives for iníant lormulas as they are no Iong- 
er requứèd for the economic manuỉacture of vitamin A 
and vitamin A esters.1

1. MAFF. Food Advỉsory Comminee: repori on the review of the use of 
additives in íoods specủỉly prepared íor iníants and young chỉỉdren. 
FđAƠREPỈl2. London: HMSỎ.1992.

Adverse Eỉkcts
Butylated hydroxyanisole can be initant to the eyes, skin, 
and mucous membranes and can cause depigmentation. 
There are also reports of contact urtìcaria.

Cardnogenicity. There has been concem as to whether 
butylated hydroxyanisole may be a cardnogen.1-2 These 
concems stem from a study in which rodents given food 
containing 1 to 2% butylated hydroxyanisole developed 
squamous cell cardnoma of the forestomach. No similar 
malignandes were lound in studies with anim als that do 
not have a forestomach. The IARC has conduded2 that 
there is suffident evidence for the cardnogenidty of buty- 
lated hydroxyanisole in a n im a is  but that there is no data 
on its cardnogenidty in humans.

1. FAO/WHO. Evaluation of ceruỉn ĩood additives and contamỉnants: 
thirty-third report of the joint FAO/WHO expen commỉuee on food 
addỉtives. WHO Tech Rcp Ser 776 1969. Available at: http://Hbdoc.who. 
im/ư$/WHO_TRS_776.pdf (accessed 27/08/08)

2. IARC/WHO. Some naturally occuning and synthetíc ĩood components.
íurocoumarins and ultraviolet radỉation. ỈARC mottographs on the 
evaíuaùon of the caránogenic risk of Chemicals U) humans volume 40 1986. 
Avaiỉable at: http://monographs.iarc.fr/ENG/Monographs/vol40/
voỉume40.pdí (accessed 23/05/06)

EKects on the biood. For a report of methaemoglobin- 
aemia assodated with the antoxidants (butylated hydro- 
xyanisole. butylated hydroxytoluene, and propyl gallate) 
used to preserve the oil in a soybean inỉant feẽd, see 
under Adverse Effects in Alkyl Gallàtes (p. 1736.2).

Pharmacokinetỉcs
Butylated hydroxyanisole is absorbed from the gastro- 
intestinal tract, then metabolised and conjugated, and 
excreted in the urìne; less than 1% is excreted in the urine 
as unchanged drug within 24 hours of ingestion.

Butyiated H y d ro x y to lu e n e [B A N j

BHT; 'ButìhiỄfrofeifòlùenas;'Butilhidroxltoluéno,‘ Butíl-hidrox-

đròxytoluểrî  ButylHydroxýtoỉúene; ■ ButyỊhydroxytolúène; 
. B ^ I h ^ r ọ ^ o ị u e n u m ; B :u ty l l ì^ r ò ^ o lu o l ;B iẩ ^ o R y d r o k s y - :

tolụen; ButyylỊhydroksitoỉueeni;., Ẹ32h. BỵnạnrMflp0 KcnT0 - 
liyẹn; 6yTV«uipp8aHHWM rlạqpoKCMỊOiiyo/i... 
2,6'Đi-fért-butỳlip-cresol.
C15Hj4O=220:4 
CAS— 128-374.
UNII —  1P9DQZ171K

Pharmocopoeias. In Eur. (see p. vii) and In t Also in USNF. 
Ph. Eur. 8: (Butylhydroxytoluene; Butylated Hydroxyto- 
luene BP 2014). A white or yellowish-white, crystalline 
powder. F.p. 69 degrees to 70 degrees. Practically insoluble 
in waten ừeely soluble in alcohol and in vegetable oils; very 
soluble in acetone.
USNF 31: (Butylated Hydroxytoluene). A white crystalline 
solid with a iàint chaiacteristic odour. Insoluble in water 
and in propylene glycol' soluble 1 in 4 of alcohol and 1 in 1.1 
of chlorofõnn and õf ẹther.

Incompatibilhy. Butylated hydroxytoluene is incompatible 
with oxidising agents and íerric salts. Traces of metals can 
cause loss of activity.

Usẹs
Butylated hydroxytoluene is an antoxidant with uses 
similar to those of Butylated Hydroxyanisole, above.

Adverse Effeởs
As for Butylated Hydroxyanisole, above.

Effects on the blood. For a report of methaemoglobin- 
aemia assodated with the antoxidants (butylated hydro- 
xyanisole, butylated hydroxytoluene, and propyl gallate) 
used to preserve the oil in a soybean iníant feed íormula, 
see under Adverse Eííects in Alkyl Gallates, p. 1736.2.

Poisonỉng. A 22-year-old vvoman had severe epigastric 
cramping, nausea and vormúng, and generalised weak- 
ness, followed by dizziness, coníusion, and a brieỉ loss oỉ 
consdousness alter ingesting 4g of butylated hydroxyto- 
luene. She recovered after conservative treatment, which 
was given 2 days later. The antoxidant had been taken as 
an unauthorísed remedy for genital herpes simplex.1

1. Shlian DM, Goldstone J. Toxicity of butylated hydroxytoluene. N Engl J 
Med 1986: 314: 648-9.

Pharmacokinetìcs
Butylated hydroxytoluene is readily absorbed hom the 
gastrointestinal tract It is excreted in the urine mainly as 
glucuronide conjugates of oxidatìon Products.

Preparations
Proprietary Pteparationỉ (details are given in Volume B) 

Single-ingredient Preparations. Belg.: Proseptine-Plust-

Cadexomer-lodine IBANI 
Cadexọmer lodine (USAN); Gadetomer lodiné; Cadexọmèr- 
jod; Cadexómero ỵodado; Cadexomerum lodum'; kadek 
someerijodi; KạqeKCOMepa-iiOẠMH.
2-Hydroxymèthylene cross-linked (1—4)-a-0-glucan carb- 
oxymethýl ethér containing iodine.
CẢS —  94820-09-4.
A K  — D03AX01.
ATCVet —  QD03AX01.

Uses and Administration
Cadexomer-iodine, like povidone-iodine (p. 1767.1), is an 
iodophore that releases iodine. It is used for its absorbent 
and antiseptic properúes in the management of venous leg 
ulcers and pressure sores. It is applỉed as a powder, 
ointment or paste containing iodine 0.9%; suíhdent 
powder or ointment should be applied to form a layer about 
3 mm thick. Treatment should not usually be continued for 
more than 3 months.

A ^ e r ^ £ ffe c fe ơ n c / Precautions
As for Povidone-Iodine, p. 1767.2. Some patients have 
stinging and erythema on application oỉ cadexomer-iodine 
to theữ ulcers. Free iodine ỉs released during exposure of 
cadexomer-iodine preparations to wound exudate and 
absorption of iodine may occur. Prolonged treatment with 
cadexomer-iodine should be given with cautíon in patíents 
with thyroid disorders.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Poiphyria Centte (NAPOS) and 
the Porphyria Cenưe Sweden, dassiữes cadexomer-iodine

as not porphyrinogenic; it may be used as a drug oỉ Srst 
choice and no precautions are needed.1

I. The Drug Database for Acute Porphyrỉa. AvaUabỉe ac htrp://www. 
drugs-porphyrta.org (accessed 24/10/11)

Preparotions
Praprietary Preponitions (details are given in Volume B)

Single ingredient Prapaiqtions. AustraL: Iodosotb; Canad.: 
Iodõsorb; Ger.: Iodosorb; Gr.: Iodosotb; ItL: IodoAex' ItaL: 
Iodosorb; Maíaysia: Iodosorb; Neứi.: IodosorbỶ; S.Afr.: 
ỉodosorbt; UK: IodoQex; Iodosoib; USA: Iodosorb.

Cakium Peroxide
€alciũm Dioxrde; E930; nepoKCMff Kanbmìn. *V’ ' ......... .
01^=72.08 ' - ' •
■CÁS— 1305-79-9. ■ ■'
ỤNIỊ —  7FR02EN091.

ProỊịle
The action oỉ caldum peroxide is similar to that oí hydrogen 
peroxide (p. 1755.2). Caldum peroxide is used in dental 
Products íor tooth whitening. It is also used as a flour 
bleaching and ìmproving agent.

Preparations
Proprietory Preporotions (details are given in Volume B) 

Mubỉ-úigredient Preparatiom. Arg.: Hexiben.

Carbaethopendecinium Bromide
Ca.rbethopendecinii Bromidum; Carbéthoxypentadecyltri- 
mẹttíỹíámmonium Bromide; Karbẹthopendecinium brbmíd. 
Ì-Ẻthoxy-A/,/V,N-trimethyl-l-oxo-2-hexadẻcanaminFum 
■brornlde. - - .
£2iH44N02Br=422.5 r • . ' -
Ó s  —  10567-02-9. ■ , . - ú v  ■-•r

Profile
Carbaethopendednium bromide is a quatemary ammon- 
ium antiseptic with actions and uses similar to those of other 
cationlc surỉactants (see Cetrimide, p. 1742.1). It is used in 
topical preparations lor disinỉection of skin and mucous 
mẽmbrănes.

Preparatíons
Proprietory Preparatkxu (details are given in Volume B)

Smgie-ingredient Preparolionỉ. Cỉ.: Mukoseptonex; Ophdaalmo- 
Septonex; Septonex.

MuhHngr«fient Preparotions. Cz.: Mesocain; Mukoseptonex E; 
Ophthalmo-Septonex; Septonex Plus; Septonex; Triamdnolon.

Cetalkonium chloríde [BAN. USAN, riNN) 
Cetalconio, doruro de; Cetalkonii Chloridum; Cétalkonium, 
Ọilorare de; Cloruro de cetalconio; NSC-32942;, UeTadKOHMH 
Xnopnq.
Benzylhexádecyldimethylammonium chloride. 
C j5 H « C I N = 3 9 6 .1  ,

CĂS— 122-18-9. . •
UNII— 8547401N9D.

ProỊỊỊẹ
Cetalkonium chloríde is a quatemary ammonium antiseptic 
vvith actions and uses similar to those of other cationiC' 
suríactants (see Cetrimide, p. 1742.1). It is used in a variety 
of topical preparations in the tteatment of minor ixưections 
oi the mouth and throat. It has also been used in the 
treatment of eye inlections. Cetaỉkonium bromide has also 
been used.

Preparations
Proprietory Preparations (details are given in Volume B)

MuhHngrndient Preparations. Arg.: Pansoral; AustraL: Bonjela; 
SedageL' Belg.: Teejel; Braz.: Pondidlina; CaruuL: Bionet; Fr.: 
Pansoral; Gr.: Mundisal; HtmgKong: Bonịela; Hung.: Mundisab 
IrL: BonjeIa; Teejelf; Israel: Baby Gum; Bonjelaf; Teẹjel; 
Malaysia: Bonjela; Cationorm; NZ: Bonjela; Pol.: Sachol zel 
Stomatologicmy; Rus.: Cholisal picuiHcan); Pansoral (IlaHCopan); 
SJi.fr.: Bonjela; singapore: Bonjela; Switz.: Pansoralt; Tender- 
dol; Thai.: Bonjela; UK: Bonjela Cool Minc Bonjela Teethỉng 
Gel’ BonjeIa; Ukr.: cholisal (Xojmcaji); USA: Babee.

The Symbol t  denotes a preparation no longer actively marketed

http://Hbdoc.who
http://monographs.iarc.fr/ENG/Monographs/vol40/
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C e t h e x o n iu m  B r o m id e  IHNNMI 

Bromuro de cẽtexòmo; Ctìexốnlo, bromuro de; Cethexonll. 
BrámidÚTOCéthexonĩũrn; Bromuie de; UeTéKGOHMfl;6pÓMMfl. 
Hexadecyl(2-hydroxycyclohexyl)dimethylammonium 
bromide. ', ■_ í ’ . , •• ',v  , ; v '  X  ’
Cj4H5oBrNO=448.6; V- Ỵ -  - -  , • - •  ̂ ‘ .
Ó is -'+i ,6810r42-& (cẻwếmhiùm),:i794-74-7 ‘\ceiha(ónium 
b t ò m k k ) ; * - ' ^ ^ f - ' •■'cr ' í ‘v ‘ ■ 1 . - ì ' í  '
U m — Ồ T9SW R D 7W ,^-r--'.,7  ’

/Vofi/e
Cethexonium bromide is a quatemary ammonium antisep- 
tic with properties similar to those of other cationic 
suriáctants (sẽe Cetrimide, below). It is used in preparations 
ỉor the local treatment of minor inlections of the eye, nose, 
and throat

Preparations
Propriaiary Praparations (details are given in Volume B)

Singla ingradianể PrapomHons. Fr.: Biocidan; Monosept; Seda- 
collyre.

MuK-myedient PrsporaHonỉ. Fr.: Biocidan.

C e t r i m i d e  iB A N .riN N i

Cetrimid;. Cetrímidá; Cetrimidas; Cétrimide; Cetrimidum; 
Cetrymid; Setrlmid; Sètrimịdi; UeĩptiMMA. ;
CAS —  1119-97-7 (trímethyltetradecybmmonium bromide); 
1119-94-4 (dodecyltrimethybmmonium brombe); 8044-71-1 
(cetrimidé)< *
ATC — D08AJ04; DI 1AC01.
ATC Vet — QDÕ8AJ04; QDỈ ỈAC01.
UNII —  24QSH2NL8H.

NOTB. The name cetrimonium bromide was oỉten íoimeiiy 
used for cetrúnide. Cetrimonium bromide (see below) is 
hexadecyltrimethyiaimnonium bromide.
Pharmacopoeias. In Eur. (see p. vii) and Int.
Br. also indudes strong cetrũnide solutíon.
Ph. Eur. 8: (Cetrimide). It consists of trimethyltetradecy- 
lammonhun bromide (=tetradonium bromide (rữfN)) and 
may contaín smaQer amounts oí dodecyltrimethylammo- 
nium bromide and hexadecyltrimethylammonium bromide 
(=cetrimonium bromide, bẽlow). A white or almost white, 
voluminous, free-flowing powder. Freely soluble in vvater 
and in akohoi. A 2.0% solution in water hoths copiously 
when shakcn.
BP 2014: (Strong Cetrimide Solution). It is an aqueous 
solutìon oỉ cetrimỉde. It contains 20 to 40% w/v of 
cetrimide, calculated as Cl7H„BrN and up to 10% alcohol or 
isopropyd alcohoL or both; alcohol may be replaced by 
industrial methylated spiiiL It may be perhuned and may 
contain colouring matter. Store at a temperarure above 15 
degrees.

Incompalibi&ty. Cetrỉmide is incompatible with soaps and 
other anionic suiíactants, bentonite, iodine, phenylmercu- 
ric ni tra te, and alkali hydroxides. Aqueous Solutions reaa 
with metals.

Uses and Administratỉon
Cetrinnde is a quatemary ammonium antiseptic with 
actíons and uses typical of cationic suiỉactants. These 
suriactants dissociate in aqueous solution into a relatively 
large and complex cation that is responsible for the surỉace 
activity and a smaỉler inactive anion. In addition to 
emulsiíying and detergent properties, quatemary ammon- 
him compounds have bacteriddal activity against Gram- 
positive and, at a higher concentration, against some Gram- 
negative bacteria. Some Pseudomonas spp. are particuỉarly 
resistant as are strains of Mycobađtrium tubmidosừ. They are 
ineSectíve against bacterial spores, have variable antihmgal 
activity, and are eSective against some viruses.

Quatemary ammonium compounds are most eííective in 
neutral or slỉghtly alkaline solutíon and theừ bactetiddal 
activity is appredably reduced in add media; theữ activity is 
enhanced by alcohoĩs.

Like other quatemary ammonium compounds, notably 
benzalkonium chloride (p. 1737.1), cetrimide has been 
employed for deansing skin, wounds (but see under Wound 
Disinỉection, p. 1732.2), and bums. For these purposes it has 
been used as a 0.1 to 1.0% aqueous soluúon, generally 
prepared by dilution oỉ a more concentrated soỊution, or as a 
cream or spray containing 0.5%. However, a mixture of 
cetrimide with chlorhexidine (p. 1743.2) has often been 
preỉerred to cetrimide alone. Thiỉ combinatíon is also used 
in a lotion for acne (p. 1682.2).

Solutions containing up to 10% of cetrimide have been 
used as shampoos to remove the scales in seborrhoeic 
dermatítls (p. 1689.1).

Cetiimỉde solutíon 0.5 or 1% has been used as a scolỉdde 
to ỉnỉgate hydatid cysts during surgery (see Echinococcosis, 
p. 145.2) but systemic adverse eữects have been reported 
(see belovv).

Cetiìtnlde and benzaIkonium chloride are also used as 
preservatíves in cosmetics and pharmaceutícàl ỉormulations 
ĩnduding eye drops and in dũnỉecting Solutions ỉor hard 
contad lenses; neither compound should be used for 
disinỉectỉon oí soft contact lenses.

Cetrimide is also present in some emulsiỉying prepara- 
tions such as Cetrimide Emulsifyỉng Ointment (BP 2014).

iAdverse f/fecfc and ĩrTeaừp&nt
At the concentrations used on the skin, Solutions of 
cetrỉmide and other quaternary compounds do not 
generally cause irritation, but some padents become 
hypersensitive to cetrimide after repeated applications. 
Cetrimide powder is reported to be irrítant. There have been 
rare reports of burns with concentrated Solutions of 
cetrimide.

If ingested. cetrìmide and other quaternary ammonium 
compounds cause nausea and vomitỉng; sưong Solutions 
may cause oesophageal damage and necrosis. They have 
depolarising musde relaxant propenies and toxic symptoms 
indude dyspnoea and cyanosis due to paralysis of the 
respừatory musdes, possibly leading to asphyxia. CNS 
depression (sometimes preceded by exdtement and 
convulsions), hypotension, coma, and death may also 
occur. Acddental íntra-uterine or intravenous administra- 
tíon may cause haemolysis and pulmonary embolism.

Treatment of poisoning is symptomatic demulcents and 
diluents may be given if necessary but emesis and lavage 
should be avoided, partìcularly if concentrated Solutions 
have been ingested. Activated charcoal may be considered if 
the patient presents vYithin an hour of ingestion. CNS 
stimulants and cholinesterase inhibitors are reponed not to 
reverse paralysis due to cetrimide intoxication although 
sympathomimetics have been tried. Corticosteroids may 
reduce oropharyngeal oedema.

Effeds after cyst irrígalion. Adverse ettects aỉter imgation 
with cetrũnide Solutions in the treatm ent of hydatìd cysts 
have induded Chemical peritonitis, 1 methaemoglobin- 
aemia with cyanosis,2 and metabolic addosis.3

1. Gỉlchrisi DS. Chemical periioniós aticr cttrimide washout ỉn hydadd- 
cyst surgery. la n a t 1979: il: 1374.

2. Baraka A. ei ai. Ceuimide-induced methaemoglobmaemỉa aỉter surgicaỉ 
exdsion of hydatíd cyst. Lameet 1980; ỉi: 88-9.

3. MombLano p, tí al. Metabolic addosis induced by ceưímonium bronùde. 
Lanat 1984; ỈL’ 104$.

Poỉsoning. The ỉátaỉ dỡse of quatemary ammonium com- 
pounds was estlmated to be 1 to 3 g.‘

1. Arena JM. Poisonỉngs and other Health haxards assodated with use of 
detergenu. 1AMA 1964; 190: $6-8.

Precautions
Prolonged and repeated applicatíons oí cetrimide to the skin 
are inadvisable as hypersensitivity may occur. Contact with 
the eyes, brain, meninges, and middle ear should be 
avoided. Cetrìmide iỉ for extemal use only and should not 
be used in body cavities or as an enema.

Quatemary ammonium compounds are not reliable íor 
sterilising surgical instruments and beat-labile artides. The 
andmicxobial activity of quatemary ammonium compounds 
may be reduced through absorption, or ửưough combina- 
áon with organic matter, or by reduóng pH.

Solutions of quatemary ammonium compounds should 
not be used for disiníection of soft contact Ienses.

Aqueous Solutions oỉ cetrimide or other quatemary 
ammonium disiníectants may be suscepúble to contamina- 
tíon with micro-organisms. To reduce this risk, a sterilised 
preparatỉon should be used or, where necessary, Solutions 
ĩnust be ừeshly prepared at the recommended concentra- 
úon and appropriate measures should be taken to prevent 
contamination during storage or dilution.

HandDng. Cetrimide powder is initant; ỉt has been recom- 
mended that the nosẽ and mouth should be protected by 
a mask when worldng vvith the povvder1 and eyes should 
be protected by gogglès.

1. JacobsJY. Work hazards ỉrom dmg handỉỉng. Pharm J 1984; 233: Ỉ95-6.

Preparatíons
Propriatary Prepandions (detaìls are given in Volume B)

Single iny ađant Praparations. Arg.: Boucren; Sotbicet; AustraL: 
Skin-Prep with Cetramide: Bdg.: Aseptiderm; Fr.: Cetavlon; 
Steiilene; Gr.: Cetavlom Bong Kong: Cetrolt; Irtdia: Aceptik; 
Cetavlon; Cetrilak; Cetrim; Gemide; Iri.: Vesagex; Malaysũr. 
Dermoplex Antiseptic Port: Cetavlex; Turk.: Cetyl; UK:

Cetavlex; Medi-Prep; Medicaid; Richmond Antiseptlc Cream; 
Vesagex.

Mufti-ingredi«nt Preporolions. Arg.: Cerosporin; Jabonadd; Otí- 
drops; Otocalmia Biotíc Sỉncemm; AustraL: Acnedenn Poam- 
ing Washf; Dimethlcream; Hamilton Pine Tar with Men thoi; 
Medỉ Creme; Microsbield Antiseptìc+; Savlon Antíseptic Soov 
Bite; Soov Bum; Soov Cream; Ẩustrũc Lemodn; Xylonon 
Betg.: Lemodn; CtnuuL: Savlodil-h Xylonon Fbu: Laknmont; 
Fr.: Biodicainet; Dicagelf, Lysocalmsprayf, Rectoquotane; 
Xogeb Xylonon aacaine; Bagel; Gr.: Hlbicet; Hong Kong-. 
Acnedenn Wash; Borraginol-Nt; DPH with Calaminet; Hamil- 
ton Skin Repairt; Medlcremet; Phytodnet; Soov Bite; Soov 
Creaxn; Tri-Gelf; Snsomine; India: Acepdk-HC; Ạceptik-LA; 
Agloscab; Antiscab; clenora; Clenorush; Coral; Dentalónd; Der- 
mõgard; Endruữ; Escab Plus; Preescab; Gamaley; Gamazcx; 
GBTơp; Gynocream; Intalon; Iteol-3; Kllnit Mlcrogard; Micro- 
sbleld Antiseptic New Iteol-3; Novascab; NT-Scab; 02-Fiesh- 
GP; Ora-G; Scabine; Scarab; Siloderm; Indon.: Bemomid; 
Bioacne; Borraginol-N; Bonaginol-S: Neo Resiguard; Pravlonỷ; 
Irt: Cymex; Drapolenc; Hibicet; Lypsyl Cold Sore Gelf; RBCt; 
Savlon; Sterets Tisept: Torbetolt; Xylonor; Israel-. Cetrin; 
Savion Tisept; Travasept; Xylonon Ital.: Baxidin; Cetrexidin; 
Cetrilarm; CetrisanỶ; Cuprosodio; Farvìcen; Hibixene; Lidocaina 
Spray; Panseptilt; Malaysia: Acnederm Foaming Wash; Bumol 
Plus; Drapolene; Norash; Soov Bite; Neth.: Hibicet concentraat; 
Hibicet verdunning; NZ: Acnederm Foaming Washf; Medi- 
creroet; Savlon; Soov Bite; Soov Bum; Soov Cream; Soov Gel; 
Philìpp.: Drapolene; Rus.: Drapolene ưipanoaeH); S.Afr.: Ger- 
molenet; Orocaine; Savlon; Siopel; Trochain; Singapore: Acne- 
derm Poaming Wash; Bumol Plus; Drapolene; Napitol; Norash; 
Soov Bite; Soov Cream; Tisept; Switz.: Xylonor; Thai.: Bacardt; 
Bactridde; Bumol Plus; Chlorhex-Ct; Clocứnide; Dekka; Dek- 
kalon; Drapolene; Frebac Hibicett; Inbibac Killa; Napilene; 
Septol-C; Septrex; Turk.: Deriseptol; Drapolenet; Savlex; Sav- 
losob Savonob Savrolỉn; Setilỉn; UK: Ceanel; Cetanorm; 
Cymex; Dermidex; Drapolene; Lypsyl Cold Sore Gel; Neo Baby 
Cream; Quinodenn Antìbaaerial Pace Wash; Savlon Antiseptic 
Cream; Savlon Antiseptíc Liquid; Siopel; Tlsept: Torbetol; Tra- 
vaseptỷ; Ukr.: Drapolen ưipanoaea); USA: Scadan.

Phannacopoeid Preparotions
BP 2014: Cetnmide Cream; Cetrúnide Emulsưying Ointment; 
Cetrimide Solutíon.

Cetrimonium Bromide /BAN, rìNN)
Bromuro de cetrimonio; Cetrimoniỉ Bromidum; Cetrimonio, 
bromuro de; Cétrimonium, Bromure de; Cetylotrimetyỉoa- 
moniowy bromek; Cetyiữimethylammonium Bromide; 
CTAB; UeTpMMOHMB 6p0MMfl.
Hexadecyltrimethylammonium bromide.
C l9H«BrN=364i ;
G4S — 6899-10-1 (cetrimoniùm); 57-09-0 (cetrimonium 
bromide).
ATC — D08AJ02; R02AA17.
ATC Vet — QD08A]02; Q802AA I7.
UNII — L64N7M9BWR.

NOTE. The name cetrimonium bromide vvas íormerly applỉed 
to cetrimide (see above). s
PhamnaGopoeku. In USNF.
USNF 31: (Cetrimonium Bromide). A white to creainy 
white, volunùnous. free-flowứig powder, with a character- 
istic íaint odour. Preely soluble in vvater and in alcohol; 
practically insoluble ìn ether.

Cetrimonium chloríde IBAN, HNNMI
Cetrimonii Ghloridum; Cetrimonio, doruro de; Céữimoniụm, 
CHỊorurẹ de; Cloruro de ceứimonio; UeTpnMOHHR Xnopnq. 
Hexádecyltrimethylammonium chloride.
CnHajQN=320.0 . ’ •
CAS — 112-02-7.
ATC — D08AJ02; R02AA17.
A7C Vet — QD08AI02' QR02AA17.
UNII — UC9PE95I8P. . .. :

P r ọ Ạ 'f e

Cetrìmonium bromide is a quatemary ammonium anúsep- 
tic with actìons and uses similar to those of other cationic 
suríactants (see Cetrimide, above). Cetrimonium chloride 
and cetrimonium tosilate are also used.

PreparaHons
Propríotary PrapQRittons (detaiỉs are given in Voỉume B)

Singl»-ngr«fienl Praparabons. ItaL: Neo-Intol; Senol; Sterilene; 
Switz.: Aknex Cleaningt; Turisant-

Muki-mgredMnt Piepuiiỉlions. Arg.: Bagoderm; Eryteal- Klorane 
Bebe Eryteal; Belg.: Cetavlex; HAC; Hacdil-S; Braz.: AnũgdaloL' 
Ceuilan; Drapolene: CanatL: Largal Ultra; Salveseptt; Xylonon 
Otintr. Drapolene (ft|Ệ); Fr.: Nostrilt; Ger.: Lemodn-h Gr.: 
Buccaseptt; Indon.: Lemotín; Israel: clearodn; Lemodn; ItaL: 
Golamixin; Xylonon Mex.: Dermatolona; PoL: Cetriscabmt;

AU cross-reíerences reíer to entries in Volume A
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Spain: Dìíormiltriánat; Hongosant; Xylonor; Switz.: Lemoãn; 
Mebu; Septivon; Turexan Capillat; Venez.: Kertyol.

Cetyipyridinium Chloride IBAN, HNNI 
Cetilpiridinio chloridas; Cetilpiridinio, doruro dẽ; Cetilpir- 
idinium-klorịd; CetýlpyrỊdinii Chlòridúm; Cetylpyridinii 
Chlondụm Mohòhỳ^riciim; Cétỵlpyridinium, ơilorure de; 
Cetyl^idiniụmchĩoọđ; CetỵlpyridiPÌium-chlond mạnohy- 
drát; ■' Cetylpỳridỉniumklorid; Cloruro de cetilpirỉdinio; 
SetiỊpirídinýum  Klorũr; Setyylịpyridinium kloridi; 
ụeiwiniapMflMHMS Xoopnfl. 
i -Rexadécyipýridinium chloride monohydrate. 
Cj1HMaN,H2Ó=358.0 .
CAS -r-  ̂ 7773-52-6 (cetylpyridinium); ĩ23-03-5 (anhydrous 
cetylpyridìnium đìloride); 6004-24-6 (cetytpyridinium chlòrìde, 
rnonõhỷđrate).: -
ATC —̂ BỎSCẠOỈ- D08AJ03; D09M07; R02AA06.
ATC Vet — QB05CAOÍ; QD08AI03; QD09ẢA07; QR02AA06.
UNII —  D90M4SK49P (cetytpyridinium đìloride) 6BR7Ĩ22E2S 
(anhydrouỉ cetylpyridlnium chloride).

Ptiarmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Cetylpyridinium Chloride). A white or almost 
white povvder, slightly soapy to the touch. Soluble in water, 
ừothing copiouslỹ when shaken; soluble in alcohol.
USP 36: (Cetylpyridinium Chioride). A vvhite povvder with a 
slight characteristic odour. Sọluble 1 in 4.5 of water and of 
chlorolorm, and 1 in 2.5 of aỊcohoI; slightly soluble in ether 
and in benzene.

IncompatibilHy. Cetylpyridinium chloride is incompatíble 
with soaps and other anionic suríactants.

Profi7e
Cetylpyridinium chloride is a quatemary pyridinium 
antiseptic with actions and uses sứnilar to those oỉ other 
cationic suríactants (see Cetrimide, p. 1742.1). It is used 
chieHy as lozenges or Solutions for the ơeatment of minor 
iníections of the mouth and throat. It is also used topically 
for the ưeatment of skin and eye iníectìons.

Cetylpyrìdinium bromide is used similarly for minor 
mouth and throat disorders.

Preparations
Proprietary Praparations (details are given in Volume B)
Smgle-ingredient Prepororions. Arg.: Higiemax: AustraL: Cepa- 
col; Dentyl; Lemsỉp Lozengesf; Austria: Dobendan; Halset; 
Braz.: Cepacol; Gargocetil; Gargomax; Laringex; CatuúL: 
Antiseptìc Oral Rinse; Cepacolt; Crest Pro-Health; Rince 
Bouche Antiseptique; Thrọat Lozenges; Chile: Freesept Otirta: 
Ai Nuo Tian Jian ( S ì í^ ữ ) ;  Ben Li Kaikeli (3FỈPjjí);
Liangqi (3t3f); Ya Liang ( S i ) ;  Yi Xin (ffifâ); Cz.: Halset; Neo- 
septolete; Fr.: Novoptine; Sedacollyre; Ger.: Dobendan; Halỉta- 
bletten akutet: Hong Rong: Cepacol; Cetocomp; Hung.: Halset; 
ỉndia: Kolq; IrL: Merocets; ItaL: Bat; Batzeta; Borocaina Gola; 
Cetilsan; Citromed Soap: Exib Farín Go la; Golacetin; Golaíair; 
Neo Cepacol Pasúglie; Neo Formitrol; Periogard Plus; Physioat- 
tivo; Ragaden; Stomygen; Mex.: Trodletas: Norw.: Pyrisepc NZ: 
Cepacol; Lemsip Throat Lozenges; PoL: Halset' Menthosept 
Septolete Apple; Septolete Cherry; Septolete Lemon; PorL: Sep- 
tus; Rus.. sẽptolete Neo (Cenronere Heo); S-A/r.: Cepacob Goid- 
ex Throat Lollies; Universal Throat Lolliest; Singapore: Cepa- 
col; Switz.: Halset; Thai.: Cepacol; Hopsỷ: Orasepu Turk.: 
Aseptolt; Penipastil; UK: Listermint; Merocets; ukr.: Septolete 
with lemon/cherry/apple (Cenronere); USA: Cepacol
Mouthwash; Cepacol Throat; Choice DM Gentle Care; Scope; 
Venez.: Cepacol.
Muhi-ingredient Preparations. Arg.: Emex Ouo: Periodib Solu- 
merin; Austral.: Cepacaine; Cepacol Cough; Cepacol Plus; 
Diíílam Anti-inílammatory Lozenges wich Cough Suppressant; 
Diínam Lozenges; Difflam Mouth Gel; Duro-Tuss Dry Cough; 
Gentlees; Sedagel; Austria: Coldistan; Dentinoxt; Gurfixf; 
Braz.: Cepacaina; Cepacol Menta; Lima C; Malvona; Neopiri- 
din; Noplak Max; Pondidlina; Psiu; Sanilin; Silendum; Silen- 
duưu Canad.: Cepacol Extra Strengtht: Cepacol with Fluo- 
ride+; Green Antiseptic Mouthvvash Sr Garglet; Kank-A; Orai-B 
Anti-Baaerial vvíth Pluoride; Throat Lozenges; Chăc. Adolex; 
Aítagel Bucal; Halita; Kank-Eze; Otal&esh; Pancrit; Perio-Aid c 
Cloruro de Cetilpữidinio; Vitis Endas Colutorio; Vitis Endas 
Pasta; Vitis Orthodonúc Colutorío; Cz.: Calgel; Neoseptolete 
Duo; Panlidt; Pin.: Baỉudn; Fr.: Alodont; Codotussyl Maux de 
Gorge; Gum HaliControl* Gum HaliContcol; Lysopaine; Paro- 
gencyl prevention gendvest; Ger.: Dobendan Dolo; Frubien- 
zymf; Tyrosur; Wick Sulagil; Gr.: Bisoral* Rikospray Silicone; 
Hững Kong: Dentinox Teething Gel; Dettolt; DiỉĐam Anti- 
inAammatory Antibacterial Lozenges; DiSlam Mouth Gel; 
Pharynx; Hung.: Mebucaín; Tyrosun India: Garlin; Koíarest’ 
Indon.: Sentrilt; IrL: Anbesol; Merocaine; Merocetỉ Plus; Rin- 
stead; Vicks Original Cough Symp chesty; Israel: Cepadontt; 
Kank-A; ItaL: Delta 80 Plus; Delta 80; Ginvapast; Gola Action; 
Neo-Stomygen; Neo-Stomygen; Oral-B Collutorio Denti Gen- 
give; Ridiodent Rikospray.- Stomygen; Tantum Orosan; Jpn: 
Colgen Garglet; Malaysũr. Cetylpyrìdinium B; Dentinox Tee-

thing Gel; DUQam Anti-inllammatory Lozenges (with Anábac- 
terial); DiỉOam Antì-Inflammatory Lozenges (with cough sup- 
ptessant); DiiHam Mouth Gel; Orregel; Phaiynx; Mex.: 
Cepacaina; Mentalgina; Trodletas B; Neth.: Agre-Golat; Norw.: 
Aseili-ị-; NZ: Cepacaine; Cepacol Anaesthetict; Cepacol Cough 
Discs; Cepacol Sore Throat; Difflam Anti-inflanunatory Antibac- 
teiìal Lozenges; DiHlam Cough; DưOam Mouth Gel; Duro-Tuss 
Lozenges; phũipp.: DiỉOam Orange; Kene; Xylorinse; PoL: 
Calgel; Iidodent; Oroíar Max; Septõlete PIus; Tetesept+; Undo- 
ỉen; PorL: Dtopdna; Mebocaina; Rua.: Calgel (Kanrenk); Gram- 
midin Neo (rpaMMHAHH Heo); Granunúlin with Anesthetic Neo 
(PpaMMHAHH c AHecrenocOM Heo); Novosept (HoBOcenr (bopre); 
Septolete plus (Cemoaere ILnoc); S.Afr.: Anbesolt; Andolex-C 
Cepacaine; Cepacol Cough Discs; Cepacol Cough; Cetoxolf; 
Colphent; Endcol Lozenges; Medi-Kain; Medi-Keel A; Medi- 
Keel A; Prodolt; VaganoU Vicks Acta Plus+; Vlcks Cough 
Syrupt; Sừtgapore-. Dentinox Teething Gel; DUQam Anti- 
inũanunatory Antí-Baderial Lozenges; Diữlam Cough 
Lozenges; DiỉSam Mouth Gel; Duro-Tuss Cough Lozenges; 
Pharynx; Soragel; Spain: Alcohocel-h Babysitont; Farmalco- 
holt; Swed.: Baỉudn; Switz.: Angiben; Angina MCC; Angina- 
zol; Angisan; Citropain nouvelle íormule; Gem nouvelle for- 
mule contte le mai de gorge; Hextrilettenf; Hextrimintf; 
Impulst; Lidazon Actílong; Lidazon; Lysopaine N; Mebucaine; 
Neo-Angin; Otothridnol; Pastilles conae le mai de gorget; Rot- 
punkt Apotheke nouvelle lormule pastilles contre le mal de 
gorget; Svvidro nouvelle tormule pastílles contre le mai de 
gorget; Zurcher Bahnhot Apotheke pastilles contre le mal de 
gorge nouvelle formulef; Thai.: Sentril-b Sore Mouth Gelf; 
Turk.: Calgel; Garol; Nesgarin; Sorbeks; UAE: B-Cool; New 
BCool; UK. Adult Meltus ìor Chesty Coughs 8- Catarrh; Allens 
Dry Tickly Cough; Anbesol; Bonjela Junion Calgeb Dentinox 
Teething Gel; Kilkot Listermint with FIuoride; Madeans 
Mouthguard; Meltus Expectotant; Meltus Junior Expeaorant; 
Merocaine; Merocets Plus; Rinstead; Woodwards Teething Gel; 
Ukr.: Granunidịn Neo (rpaMMHAHH Heo); Grammidin with 
Anaesthetic Neo (rpaMMHOHH c AHeciemxoM Heo); Septolete 
Plus (Cemoaere rbnoc); USA: Cepacol Maximum Strength Sore 
Throatt; Cylex; MouthKote O/R; Orajel Mouth Aid; Orasep; 
Yenez.: Borogin; Cepacol BE; Isospray; Laíarcaina; Solunovar 
Compuesto.

Pharmacopoeial Preparationi
USP 36: Cetylpyridỉnium chloride Lozenges; Cetylpyridinium 
Chloride Topical Solution.

Chlorhexỉdine IBAN. HNNI 
Chlorhexidinum; Clothexidina;. Klooriheksidiint Klorheksĩdirv" 
Kiorhexidin; XnòpreKCHflMH.
CAS— -55-56-1. 'r
'ATC ^  A01AỔ03; B05CA02; D08AC02' D09AA12; R02AA05;: 
S0ÍAX09; SỠ2AA09; 503AA04. •
ATC Vet — ■ QA01AB03; Q805CA02; QD08AC02;. QD09AA12; 
QR02AA0S; QS0ỈAX09; QS02AA09; QS03AAŨ4. :  '
ỤNÌI — R4KOOỌY52L

chlorhexidine Acetate (BANM, liNNMi 
Acetatò de dorhexidina; Qilorheksidino diacetatas; Chlor- 
hexidindiacetat; Chlorhẹxidin-diacetẩt; Chlòrhexidiné,- 
Acétate de; Ghiorhexidiriể Diacetaỉe; Ghloíhexỉdỉnè, dĩacé- 
tate de; Chlorhexidihi' Acetás; Oilorhexidini Diạcetas; 
Óiloroheksỵdýny octan; ơbrhexiđinạ, acètato de; Kloor- 
iheksidiinidiasetaatti; Klothexidindiacetac Klórhexidin-diace- 
cát; XnoprekCMflMHà Atièrar. • '
l,l'-Hexamethylenebis[5-(4-chlorophenyi)biguanide] dịacè- 
tate. ■ ■ - ■ ^
C22H3oCI2N10r2C2H402=625.6 . . .
CAS —  56-95-1.
ATC —  A01AB03; B05CA02; DOaAC02; D09M12; R02AA05; 
S01AX09; S02AA09; S03AA04.
ATC Vet — QẠ01AB03; QB05CA02: QD08AC02; QD09ẠA12; 
QR02AA05; QS0ỈAX09; QS02AA09; QS03AAÒ4. '
UNII —  5908ZUF22Y. • . . .

Pharmacopoeias. In Chin.. Eur. (see p. vii), Irtt., and us. 
Ph. Eur. 8: (Chlorhexidine Diacetate). A white or almost 
white, microcrystalline powder. Sparingly soluble in waten 
soluble in alcohol; slightly soluble in glycerol and in 
propylene glycol.
USP 36: (Chlorhexidine Acetate). A white or almost white, 
microcrystalline powder. Sparingly soluble in waten soluble 
in alcohol; slightly soluble in glycerol and in propylene 
glycerol. Protect from light.

IncompatibilHy. The incompatibilities of chlorhexidine 
salts are discussed under Chlorhexidine Hydrochloride, 
below.

Stabỉlhy. The stabìlity oỉ chlorhexidine salts is discussed 
under Chlorhexidine Hydrochloride, p. 1744.1.

chlorhexidine Gluconate IBANM, USAN, riNNM)
Chlatheksidlno dígliukonàto tírpalas; Chlorhèxidín-digỊukDr!
nát;. Õìloitìexídine” Digluconate; Chlorbexid]^ • dlgluconate' 
de; Chlorhexidíne,.ậlũeonate de;. (JlortigwdỊnCdjg|ucorras;) 
.Chlorbexidim Dlglucónatis Solutio; 'Chloibẽtidínl.GIÕcxi^as,. 
ChỊoroheksydynỹ diglukonianu’ roztvv6iĩ^Qofh€^idi[ta:;  
gluconato de; Giuconato de dothexidĩna;. Kũodriheksidiini- 
diglukonaattlliuos; Klortieksĩdĩn Glukonat lâotỉiẹxiclirKdiglur. 
konatlỒsning;Wófhexidln-diglũkonát-oìdat;,5 Ị̂oprẹKCMflnHa: 
ríllOKOHaT. i'
i , l/-Hexamethylenebis[5-(4-chlorophenyl)biguan]de}': diglu- 
conatẻ. - '

■■ ■■
CẠS— 18472-51-0. ữ
A fc — A0ỈAB03; B05CA02; Ù08AC02; DÕ9ẢẠT2; mAĨầữSỉ. 
IMAX09; 502AJm. S03AA04. ' '•' ̂ 7 ;  7 '
"XTCLVet — QA01A8O3, QB05CA02; QDÓeẴ^ÒệÔSM Ĩỵ  
QRP2ẠAQS; QS01AX09; QS02AA09; QSỌ3AA04. \t Ị .lr .V i ' -  V 
ŨỵịỊựrĩ- M0R84MUD8E 7 , «  a-

Pharmacopoeias. Chát., Eur. (see p. vii), Jpn, and u s  indude 
a solution vvhich contaỉns 19 to 21% of chlorhexidine 
gluconate.
Ph. Eur. 8: (Chlorhexidine Digluconate Solution; Chlor- 
hexidini Digluconatis Solutìo; Chlorhexidine Gluconate 
Solution BP 2014). An aqueous solutíon which contains not 
less than 190g/liưe and not more than 210g/litre of 
chlorhexidine gluconate. An almost colourless or pale- 
yeUovyish liquicL Misdbỉe with vvater, with not more than s 
parts of alcohol, and with not more than 3 parts of acetone. 
A 5% v/v dilution in vvater has a pH of 5.5 to 7.0. Protect 
ỉromlight.
USP 36: (Chlorhexidine Gluconate Solutíon). An aqueous 
solutìon which contains not less than 19% and not more 
than 21% oỉ chlorhexidine gluconate. An almost colourless 
or pale yellovv, dear liquid. Misdble with water and with 
glacial acetic add; misdble with five tùnes its volume oỉ 
dehydrated alcohol and with three times its volume oi 
acetone; hirther addition of dehydrated alcohol or of 
acetonẹ ylelds a vvhite turbidity. A 5% v/v dilution in water 
has a pH of 5.5 to 7.0. Store in airtight containers. Protect 
from light.

IncompatibiBty. The incompatíbilitìes oi chlorheádine 
salts are discussed under Chlorhexidine Hydrochloride, 
below.

Stabidty. The stabỉlity of chlorhexidine salts is discussed 
under Chlorhexidine Hydrochloride, p. 1744.1.

Steritisơtíon. Dilutions of cotrunerdal concentrated Solu
tions may be steiilised by autodavúig.

Chlorhexidine HydrochioHde
IBANM, USAN, riNNMỊ
AY-5312;. GhlorheksidỊnậ dihidrochloridas; Chlorhexidin' 
dihydrochlortd; Chlorhexidindlhydrochlorid; Ghlortiexidine, 
Chlórhydrate de; chtorbẹddine, dichlòrhydrate de; Chlor- 
hexidine DihydrocWÒride;:éhlorhexidini Dihydrochloriđum; 
Chlorhexidini HydrcxihỊpridum; Clorhexidiná, hidrodoruro 
de; Hidrodòruró dè ciồrhexidinạ; Klooriheksidiinicnhydrok- 
toridi;; Klòrheksidịh Hĩdroíđorũrr' Klórtíexid!n-dihidrokfoíid; 
'Klorhexidiridihýdròkíònd; )OìópceKCMẠMHá rnflpoxnop% '"  
T,l'-tìexamethyiẹnebisỢT{4Adilòrophenyl)bigiìanide] dihỵ- 
drochlồride. ■ , : 7
C22H3oajN l0,2Ha=57a4
CAS — 369742-5. 7
ATC — A0IAB03; B05CA02; D08AC02; D09AA12; R02AA05; 
S01AX09; SÓ2AA09: S03AA04. ' Ị
ATC Vet —  QA01AB03; QB05CA02;; QDỎ8AC02; QD09AA12; 
QR02AA05; QS01AX09; QS02AA09; QS03AAỌ4.
UNII — E64XL9U38K ^

Pharmacopoeias. In Eur. (see p. vii), In t, Jpn. and us.
Ph. Eur. 8: (Chlorhexidine Dihydrochloride; Chlorhexidine 
Hydrochloride BP 2014). A vvhite or almost white, 
aystalline povvder. Sparingly soluble ìn vvater and in 
propylene glycol; very slightly soluble in alcohol.
USP 36: (Chlorhexidine Hydrochloride). A white or almost 
vvhite, crystalline povvder. Sparìngly soluble in vvater and in 
propylene glycol; very slightly soluble in alcohol. Protect 
ỉrom lighL

Incompatibirrty. Chlorhexidine saỉts are incompatíble vvith 
soaps and other anionic materials. Activity may be 
reduced in the presence of suspending agents such as algi- 
nates and tragacanth, insoluble povvders such as kaolin, 
and insoluble compounds oỉ caldum, magnesium, and 
zinc Chlorhexidine acetate is incompatible with potassium 
iodide. At a concentration of 0.05%, chlorhexidine salts 
are incompatible with borates, bicarbonates, carbonates.

The Symbol t  denotes a preparation no longer actively marketed
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chioridcs, dtrates, nitrates, phosphates, and sulíates, íorm- 
ing saỉts of low solubility which may predpitate out oỉ 
soĩutíon. At dlludons OÍ O.01% or morê, these salts are 
generally soluble. Insoluble salts may fonn ỉn hard watcr. 
Chlorhexidine salts are inactívated by Cork.

Reỉerences to ỉncompatỉbilỉtỉes oí chlorhexidine with 
suspending agents and insolubỉe solids.1'5

1. McGanhy TJ. The ỉnfiuénce o i Imohihte pơwden  an preservaứves ỉn 
%tứnÚoa. J  Mond Pharm 1969:12: 321-«.

2. Youseí R t. *  aL BSecl oi some pharmaetuĩtaal materỉab on the 
bacterỉddaỉ acđvỉtỉes of preservadves. Can J Pharm Sà 1973: & 54-6.

3. McCaxthy TJ. Myburgh JA. The effea oi oagacimh geỉ on preservative 
ềdivtty. Pkarm W ctkiỉ 1974; 109: 263-8.

Stabilhy. Chlorhexidine and itỉ salts are stable at normal 
storage temperatures but when heated may decompose 
wỉth the productỉon oỉ trace amounts of 4-chloroaniline. 
Chloihexidine hydrochloride is less readily decomposed 
than chloiheũdine acetate and may be heated at 150 
degrees for 1 hour without appredable productíon of 4- 
chloroaniline. Aqueous Solutions of chlorhexidine salts 
decompose with the íormatlon of trace amounts of 4- 
chloroanilỉne. This decompositíon is increased by heating 
and alkaline pH.

Uses and Administation
Chlorhexidine ỉs a bisbiguanide antíseptíc and disiníectant 
that is bacteriđdal or bacteriostatíc against a wide range of 
Gram-positive and Gram-negative bacteria. It is more 
eííective against Gram-positive than Gram-negative 
bacteria, and some spetíes of Pỉtudomonas and Prottus have 
low susceptibility. It is relatively ineHective against 
mycobacteria. Chlorhexỉdine inhibits some viruses and is 
active against some hingi. It is inactive against bacteiial 
spores at room tempexature. Chlorhexidine is most actìve at 
a neutral or slightly atíd pH. Combinations oỉ chlorhexidine 
with cetrimide (p. 1742.1) or in alcoholic solution are used 
to enhance eíAcacy.

Chỉoihexidine is íoimulated as lotìons, washes, and 
creams for disiníection and deansing oỉ skin and vvoundỉ 
(p. 1690.1), and as oral gels, sprays, and mouthvvashes for 
mouth inỉectíons induding candidiasis and to reduce dental 
plaque accumulation. It has also been used with neomydn 
to eliminate nasal carriage oỉ staphylococd (p. 208.2) and 
for disiníection oỉ some contact lenses (but see Precautions, 
p. 1745.3). It has been suggested for use with propamidine 
isetionate for the treatment of Acanthamoeba keratítis and 
in spermiddes to prevent ơansmission oí HTV iníection (see 
HTV Iníection Prophylaxis, p. 959.1).

For pre-operative skin disinỉectíon and hand-wasbing, 
chlorhexỉdine is used as a 0.5% solution oí the acetate or 
gluconate in alcohol (70%) or as a 2 or 4% detergent 
solutìon oỉ the ghiconate. For disiníection oi wounds, bums, 
or other skin damage or disorders chlorhexidine is used as a
0.05% aqueous solution of the acetate or gluconate, as a 
tulle dressing impregnated with chloiheãdine acetate
0.5%, or as a cream or powder containing chloihexidine 
acetate or gluconate 1%. Preparations containìng chlor- 
hexidine acetate or gluconate 0.015% and cetrimide 0.15% 
are also used ỉor deansing and disiníectíon oỉ skin and 
wounds. In obstetrics, chlorhexiđine gluconate is used as a
0.05% aqueous solutíon or a 1% cream. The cream is also 
used as a bairier against bacterìal hand inỉection.

Chlorheãdine gluconate iỉ used in a 1 % dental geL 0.2%
oral spray, an d  0.1 to  0.2%  m o u th w ash  for th e  p rev en tio n
01 plaque and the prevention and treatment oí gingivitis and 
ìn the treatment oỉ oral tandidiasis. A slow-release 
ỉonnuỉatỉon containing 2.5 mg of chlorhexidine gluconate 
for insertion into peiiodontal pockets is also available.

A 0.02% solution may be used as a bladder irrigatíon in 
some uxinary-tract inỉecdons. A gel containing 0.25% 
chỉoihexidỉne gluconate solutíon and lidocaine hydro- 
chloride has been used in catheterisation and cystoscopy.

For the emergency dỉsinỉectỉon oỉ dean instnunents, a 2- 
minute immeráon ba chlorhexidine acetate or gluconate
0.5% ba akohol (70%) is usecl' ỉor the storage and 
disiníectíon oí dean instruments a 30-minute immersion in 
a 0.05% aqueous soỉution containing 0.1% sodium nitrite 
to inhibit metal corrosion is used.

As an antímicrobial preservatíve, chlorhexidine is used at 
a concentration oỉ 0.01 % oi the acetate or gluconate ÚI eye 
drops. Solutions containing 0.002 to 0.006% of chlorhexi- 
dine gluconate have also be en used ỈOT disiníection ơ i 
hydrophilic contact lenses.

Aconthamoebo Medions. As discussed on p. 919.3. the 
optúnal antiamoebic therapy íor Acattíhamotba keratitỉs 
has yet to be determinecL Propamidine isetionate is com- 
monly used, usuaQy in combinations induding a bigua- 
nide. A multícentre study1 evaluated the eãĩcacy oỉ a com- 
bination of topical chlorhexidlne 0.02% and propamidine
0.1% in 12 contact lens-wearing patìents with conẼrmed 
Aamthamoeba keratitis. Patients were treated for between
2 to 6 months and resolution oỉ signs occurred gradually 
over 5 to 28 weeks (mean 11 weeks). Resolution of symp-

toms occurred within 1 to 7 weeks (mean 3 weeks); 
patients noted a reducdon of pain, photophobia and lỉd 
oedema aỉter 3 weeks of treatment. No đrug toxidty was 
noted in any oỉ the patients. However, concem has been 
expressed over the possible toxidty oí chỉorhexidine at 
thĩs concentration on the comea (sẽe Adverse Eữects and 
Treatment, p. 1745.1).

Chlorhexidme is also an eữective dỉsinỉectant against 
Aamứiamotba cysts and most bacteria íound in contact lens 
storage cases.2

Chlorhexidine has also be en used to treat skin lesions 
assodated vvith disseminated Acanửiamoeba intectíon1 as an 
adjunct to systemic therapy (see p. 920.1).

ỉ. Seal D, ă  a i Successhỉl međỉcai therapy oỉ Acanthamoeba keratỉtỉỉ with 
topical chỉorhexidỉne and propamiđine. Eye 1996; 10: 413-21.

2. Seal DV. Acanthamoeba keratitỉs. R M /1994; 308: 1116-17.
3. Slater CA. ữ  ai. B ỉid reporc successỉuỉ treatmem oi dkseminated 

Acanthamoeba iníectỉon in an immunocompromised paiient N Engl J 
Meẩ 1994: 331: 63-7.

ContracepHon. Bisbiguanides of the chlorhexidine type 
are reported to have the ability to diffuse into cervical 
mucus and render it impeneưable to sperm at concenưa- 
tíons as lovv as 1 mg/mL.1 Higher concentrations of chlor- 
hexidine structurally modity the mucus. produdng a bar- 
rier to both the entry oỉ sperm and chlorhexidine. The 
potency' of chlorhexidine ba inhibiúng sperm motility in 
vitro iỉ identical to that of nonoxinol 9, but unlike spermi- 
ddes containing nonoxinol 9, which tend to ũrickle out. 
the dearance of chlorhexidine from the vagina is delayed.2 
chlorhexidine also has potential for redudng transmission 
oỉ HTV iníection as it does not disrupt the vaginal epithe- 
lium and has activity in vitro against the HTV virus in low 
concentrations.2

For a review of contraception, ỉnduding the view that 
spermiddes are not a particularly eỉĩective method unless 
used with other means of conơaception. see p. 2232.3.

I. Pcarson RM. Updỉle on vaginal spcrmỉcidcs. pharm J  1985; 234: M6-7.
J. Anonymous. MultlpuipoK qxrmiddei. Lanctì 1992; 340:211-13.

Disinfedion. Viable baaeríal counts on the handỉ were 
reduced by a mean of 97.9% by the application of chlor- 
hexidine gluconate 0.5% in alcohol 95%.' The reduction 
was not so substantial with a 0.5% chlorhexidine aqueous 
solutíon (65.1% reducúon ỉn bacterial count) or a 4% 
detergent solunon (86.7%). Hand disinỉeaion with chlor- 
hexidine gluconate 4% appeared to be more ehective than 
the use of isopropyl alcohol 60% and soap in preventing 
nosocomial iníections in a study conducted in intensive 
care units but this may have been partỉy due to better 
compliance vvith hand-washing instructions when using 
dilorhexidine.2 In another study,3 pre-operative total body 
bathing with a 4% detergent did not decrease the risk oỉ 
wound inlection in patients compared with bathing in 
detergent alone.

Chlorhexidine 1% nasal cream íailed to control an 
epidemic of metídllin-resistant Staphyloaxcus aurtus ba a 
neurosurgícal ward4 and handwashing vvith chlorhexidine 
soap ỉailed to control an outbreak of iníecúon vvith Staph. 
aureus resistant to metícillin and gentamidn in a neonatal 
intenáve care unit.5 The organisms were subsequently 
eradicated by the use of nasal mupứotín and hexachlor- 
ophene handwashing, respectívely.

1. Lowbury E íl, ei ai. Prtữperadve disinỉectỉOD oi surgeons' bands: use of 
alcohoỉic SOỈUÚOĐS and effeas oí ịỉoves on skiũ Aon. 3M J1974; 4:369-
72.

X Doebbeỉỉng BH. et aỉ. Comparaóve eỉGcaqr oỉ ahematíve band*washing 
agenư in redudng nosocomỉaỉ ỉnỉeetíons in imensive care unỉts .N E tựU  
Med 1992; 327: 88-93.

3. The European Workỉng Party an Conưol oi Hospỉtaỉ IníeaKms. A 
comparison oỉ the eííects of preopetative whole-body bachlng wỉth 
detergent akme and wỉth deteiÝent contaỉnỉng chỉorhexidỉnc gỉtKonace 
an the ừequency of wound iníectỉoru aher dean snrgery. J Hosp InỊta 
1988; 11: 310-20.

4. Duckworth G. New metbod ỉor typỉng Stapbylococcus aureus resỉstant 
to methỉdllỉn. SAU 1986; 293: 883.

5. Reboỉỉ AC ai. Epédemic methltíỉUn-gentamỉdn-resistant Suphylo- 
COCCUỈ auretis in a neonatal intensỉve care unỉt. AmJDừ ơúid  1989; 143: 
34-9.

ữ̂ UECTĨON SỈTEAh£> CA7HE7ER CARE Scc p. 1732.1.

Endocorditis. Some guidelines' ha ve recotmnended chlor- 
hexidine mouthvvash 0.2%, held in the mouth for 1 min- 
ute, as an adjunct to antúnicrobials ỉor the prophylaxis of 
endocardiús in at-risk patients undergoing dental proce- 
dures; hovtrever. subsequent guidelines2-3 consider topical' 
anúseptic rinses to be ineữective for su ch use and recom- 
mend that they should not be used. The protective cover 
required for su ch patients is discussed on p. 179.2.

ì. Gould FK. tí ai. GuideUnes for ihe prtvenũon oỉ endocaTdỉtis: repon oỉ 
the Woridng Party of the Brttísh Sodety for AmhnkTobial Chemother- 
apy. J Aĩtíimicnb ơưmoiher 2006; 57: 1035-42. Aiso avallahle ac: htip:// 
jacoxfordjournaỉs.OTg/cgỉ/TeprinƯdkll21vỉ.pđf (accessed 23/06/10)

2. VVQstm w, tí al. Preventỉon o/ Iníeciive endocarditỉs: guỉddines ỉrocn the 
American Heart Assodatỉon: a guideline from the American Heart 
Assoõaõon Rheumatỉc Fever. Endocarditú, and Kawasakl Disease 
Commiỉtee, Coundl on Cardỉovascuỉar Disease in the Young. and the 
Cound! on Clỉnicai Cardỉology. Coundỉ on Cardỉovascular Surgery and 
Anesthesia, and the Quàiity of Care and Ontcomes Research 
Interdỉstípỉỉnary Worldng Group, ơradatùm  2007; 116: 1736-34. Also

avaũabỉe at: http://drcahajouniaỉs.org/cgỉ/reprint/lỉ6/ỉ3/ỉ736.pdf 
(accessed 23/06/10)

3. NICE Prophylaxỉs agaỉnst inỉectỉve endocardỉtis: antímJcrobíal prophy- 
ỉụds agaỉnst ỉníectỉve endocardỉtis in adultỉ and chỉldren undergoing 
ỉnterventiODaỉ procedures (ỉssued Marcb 2008). Availablc atỉ hnp:// 
www.nice.org. uk/nỉcemedia/pdỉ/CGó4NỈC£guidance.pdỉ (accesàed 
23/06/10)

Moơth disorders. Chlorhexidbae mouthvvashes, sprays, 
and gels aie used to prevent accumulatìon of dental 
plaqué (see Mouth Iníecdons, p. 192.3). Eaĩly studies1*4 
generally showed chỉorhexỉdine mouthvvash 0.1 to 0.2% 
used 2 or 3 dmes daily to be eữective in redudng plaque 
accumulation and gingivitis and provided lỉmited evidence 
oỉ eỉ&cacy in preventíng caries in permanent teeth of chil- 
dren and adolescents. A rettospective revievtr* of 22 con- 
trolled studies of chlorhexidine ỉor caries prevention, 
found the evidence baconclusive ba schooldtildren and 
adolescents with active caries and regular Quoride expo- 
sure; there waỉ also no good evidence that it arrested root 
caries in patients wlth dry mouth and in frall elderly sub- 
jects. However, chlorhexidine vamishes shovved a preven- 
tadve eữea for Hssure caries compared with no trẽatment 
in children with Iow Auoride exposure. Other studies have 
shown that chlorhexidỉne reduces gbagivitis by 60 to 90% 
but its use is limited by its unpleasant taste and staining 
properúes; spedal órcumstances in vvhich chlorhexidine is 
helpỉul ỉndude management of acute gingivitìs, control oi 
periodontal involvement in immunocompromised 
patíents, and promotion oỉ healing aíter períodontal treat- 
menL4

Chlorhexidine gluconate may be useỉul in controllỉng 
secondary bacterial inlections of aphthous ulcers (see 
Mouth Ulceraúon, p. 1811.2). Local applỉcation of chlor- 
hexidine has been reponed to reduce the inddence7 and 
duration and severity* of recurrent ulcers, although one 
study shotved no benefìt compared with placebo.’ However, 
a retrospectìve review10 of 7 studies comparing chlorhexi- 
dine vvith placebo or no neatment tound no evidence that 
chlorhexidine prevents oral mucositis in patients receiving 
cancer ưeatment.

Chlorhexidine may be a useíul adjuna to antìíungal 
treatment of oral candidiasis11 (p. 564.1).

For the need for a delay when using chỉothexỉdine V9ith 
other oral hygiene preparations, see under Precautíons, 
p. 1745.3.

ỉ. Fỉồtn L rt al. A 4-momh study on the eíỉea oi chlorhexldỉne mouth 
washes on 50 soldỉers. Scanắ J ữ tnt Ra ỉ 972; 80:10-17.

2. 0'Neil TCA. Hgures KH. The eữects oỉ dilorhexidine and mecha&ical 
metbods of pỉaque con tro] on the recurrence of gingỉvai hyperplasia in 
young patients taking phenytoin. Br D aitJ 1982; 152: 130-3.

3. de la Rosa M. a  đL The use oi chlorhexỉdỉne in the manageroent of 
gừigỉvitỉs in chíỉdren. J  Periứdoniol 1988; 59: 387-9.

4. OTleil TCA. The use oi chlorhexidiỉie mouthwasfa ỉn the con troi of 
gỉngỈTal inílanưnauon. Br Dent J  1976; 141: 276-80.

5. Tvvetman s. Anrixnkrobiaỉs in future caries controỉ: a review wỉth spedaỉ 
reỉerence to chlorheaòtU&e treatment. Caria Ra 2004; 38:223-9.

6. Greene JC, a  aL Preventíve dentistry H: periodontaỉ dỉseases. 
malocdunon. trauma. and on l cancer. JAMA 1990; 263:421-5.

7. Hunter L. Addy M. Chỉorhexìdỉne ghicooate mouthwash in the 
managemem of mixìoraphthous ulceraùon. BrD tttíd ỉ 987; 162:106-10.

8. Addy ỈA. et ai. Management oỉ recurrent aphthous ukeration; a trỉa! of 
chỈOThexidỈDc glncxmate geỉ. Br Dcnt J 1976; 141: 118-20.

9. Mattbews RW, rr ai. Clinỉcai evaỉuaúon oí benxydamỉne. diỉorhexidỉne, 
and pỉacebo mouthwashes ỉn the auuugement oi recurrent apbLhous 
stonuthh. Orai SmrỊ OraiMed Oral Pathoi 1987; 63: 189-91.

10. Waxthington HV, et aL Interventlons lor preventing onỉ mucoátỉs ỉor 
paứents wỉth cancer receívmg ưeatmenL Avaỉlable in The Cochrane 
Database oi Systematỉc Revỉews ỉssue 4. Chichester John Wiley; 2007
(accessed 2 7 /0 8 /0 8 ) .

11. WHO. WHO moềd pnsơăùtg inỊarmaúan: drugs used m skin dheasts. 
Geneva: WHO, 1997.

ObsMríc use. Disiníection oỉ the binh canal with chlor- 
hexidine gluconate 0.05 to 0.4% diuỉng labour has been 
investigated as a method for redudng mother-to-child 
transmission oỉ inỉectỉons, induding early-onset group B 
streptococcal boíection and HTV.1"4 Studies have shovm 
that it has not reduced perinatal transmission of HTV 
except when membranes were ruptured ỉor more than 4 
houis beỉoie delivery1 or ư used beíore the membranes 
rupture and at higher concentratíons.4 A systematic 
revỉew of 5 studies5 tó detennine the efficacy oí chlorhexi- 
dine vagboal dislníection for preventing early-onset group 
B streptococcal iDÍectíoD conduded that, although there 
was a statísdcally signiScant ređucdon in colonisation 
there was no signiScant reductíon in early-onset iníection, 
morbiđity or monality. Comparable results have been 
reponed with the use oí chlorhexidine gluconate 1% 
obstetric cream at each examboadon during labour.3 Simi- 
larly, a laige randomised conơolled study assessing intra- 
partum and neonatal use of chlorhexidine 0.5%, con- 
duded theie was no eỉfed on neonatal sepsis,7 although it 
has been argued that this simple interventíon should not 
be abandonẽd.*

A systematìc review oí 3 studies4 to deteimine the 
eỉBcacỹ oỉ chlorhexidine vaginal disbaỉecdon ỉor preventing 
perinatal transmission oỉ iníecdons other than group B 
streptococcai iníectíon and HTV lound no evidence to 
support its use. However, a study2 conduaed in Malawi

AU cross-reíerences reíer to entries in Volume A

http://drcahajounia%e1%bb%89s.org/cg%e1%bb%89/reprint/l%e1%bb%896/%e1%bb%893/%e1%bb%89736.pdf
http://www.nice.org
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reported a reductìon in neonatal morbidity and mortality 
from other neonatal ỉníectìons.

1. Btggar RJ. rt il. Perinatal inurvcaứon aiíl ìn Aírica: d fe a  ol a binh, 
ca nai deansing ỉntervendon to prcvent HXV transmission. Lanaĩ 1996; 
347: 1647-50.’

2. TahaTE. etai. BHtct of dtansing the binh canal tvith antiseptic solution 
on matemal and nevtrbom morbidity and monallty in Malawi: dinical 
õial. BMJ 1997; 315: 216-20.

3. Lindemann R. a  al. Vaginal chlorhexìdine diánteaion during labour. 
Lm cn 1992: 340:792.

4. Gaillard p. tt al. Vaginat lavage wfth dilorhexldine duiíng labour to 
reduce mother-to-child HIV tiansmùàon: dlnical trial in Mombasa. 
Kenya. AIDS 2001; 15: 389-96.

3. Stadé B. a  at. Vaginal chloriiexidinc during labour to prevent early- 
onset neonatal group B streptococcal íníection. Avallabỉe In the 
Cochiane Database of Systemaúc Revievvs Issue 3. Qiidiester John 
Wtley; 2004 (accessed 06/04/10).

6. Lumbiganon ĩ ,  tt aỉ. Vaginal chlorhexidine durtng labour fdr prevendng 
matemal and neonatal iníediont (exduding groũp B streptócoctal and 
HIV). Available in The Cochrane Daubase of Systematíc Revievvs Issne
4. Chichester. John Wiley; 2004 (accessed 06/04/10).

7. Cutland CL. rt a/. PoPS Ttial Team. Chlothexídine matemal-vaginal and 
neonate body wipcs in sepsis and verâcai transmission o( pathogenic 
bacteria in South Ahica: a randomised, controlled tiiaL Lancel 2009; 374: 
1909-16.

8. Mullany LC. Biggar RJ. Vaginal and neo na tai sldn deansing wlth 
cũoihexidine. L m at 2009; 374: 1873-5.

Urinary cotheter-related inỉedion. Chlorhexidine Solu
tions have been used in the management of catheter- 
related bladder iníectìons and fofcụrinary catheter matate- 
nance. Tvvice-daily bladder irrigation with chỉorhexidine 
acetate 0.02% did not produce ạ reduction in urinary bac- 
terial counts in geiiatrìc patients yvỊth tadvvelltag catheters, 
and there was a tendency for overgromh of Proteus spp. in 
patients given chlorhexiđtae.1 -ỉn patients undeigoing 
prostatectomy, intermittent pre-operative bladder irriga- 
tion with chlorhexidine gluconate 0.05% reduced the 
inddence of bacteraemia and severe vvound iníection, 
although urinary iiựections were eradicated in only 3 of 
the 13 patients treated.2

Addition of chlorhexidine to catheter drainage bags was 
not shown to reduce the írequency of urinary iníections,3 
but taíection rates were reduced by combining this 
technique with the use of a catheter lubrícant containing 
chlorhexidine, disinỉection oỉ the urethral meatus, and 
aseptic nursing procedures.4 The use of lubrícating gel 
containing chlorhexidine did not reduce the risk of urinary- 
tract taỉections assotíated with short-term catheterisaúon,’ 
and in generaỉ extemal disiníection of the períurethral area 
alone does not seem to be oí beneũt in redudng the rate of 
catheter-related bacteriuria.4’7

The treatment of urtaary-tract inỉections is discussed on 
p. 213.1.

1. Davies Ai, et aỉ. Does instỉỉỉation of chỉorhexidỉne into the bladder oỉ 
catheterỉzed gerỉacrỉc patients help reduce bacterỉuria? J Hơsp ĩnfeữ 1987;
9: 72-5.

2. Adesanya AA a  ai. The use of Imernúttent chỉorhexidỉne bladder 
irxigatỉon in the preventíon oỉ post-prostatectomy ỉníectỉve compỉica- 
tíons. ĩn t Uroi Nephrol 1995; 23: 359-67.

3. Gillespie WA, et al. Does the addỉtìoQ oi dỉsỉnỉectam to urỉne drainage 
bags prevent iníection in catheteriỉed patíems? Lancet 1983; ỉ: 1037-9.

4. Southampton ĩníectỉon Con troi Teara. Hvaluation of aseptíc techniques 
and d>Jorhexỉdỉne on the rare of catherer-assodated urinary-nracĩ 
Iníectỉon. Lanost 1982; ỉ: 89-91.

ỉ. Schỉecz HA. Antỉseptỉc catheter gel and urìnary traa ỉníectỉon aher 
shon-term postoperatỉve caiheterâation in vvomen. Anh Gyntcoỉ Obữct 
1996; 25«: 97-100.

6. Webster i , eí ai. Water or antísepdc ĩor períurethral deanỉng beỉore 
urinary cathetertcarion: a randomiied comroỉỉed trial. Am J Infixt Controi 
2001; 29: 389-94

7. Koskerogỉu N, tí aí. The role of meataỉ díáníectíon ín prevenring 
catheter-reỉated bacteriuria in an ỉmensive care unit: a pỉlot study in 
Turkey. J Hosp ĩnfeữ 2004; 56: 236-8.

Adverse Eữeđs and Treatment
Skin sensitivity to chlorhexidine has occasionally been 
reported. Severe hypersensitivity reactions, taduding 
an ap h y lac tic  shock, have been  reported  rarely a fter topical 
use oí chlorhexidine. Strong Solutions may cáuse irritation 
of the conjunctiva and mucous membranes. The use of 
chlorhexidine dental gel and mouthvvash has been 
assoáated with reversible discoloration of the tongue. 
teeth, and silicate or composite dentaỉ restoradons. 
Transient taste disturbances and a buming sensation of 
the tongue may occur on initial use. Oral desquamatíon and 
occasional parotid gland svvelltag have been reported with 
the mouthvvash. If desquamation occurs, 50% dilution of 
the mouthvvash with water and less vigorous rínsing may 
allow continued use.

The main consequence of ingestion is mucosal úTitation 
and systemic toxidty is rare due to minimal absorption hom 
the gastrointestinal tract (see Poisontag, below). Haemolysis 
has been reported after actídental intravenous administra- 
tion. Gastric lavage vvith demulcents has been suggested in 
some licensed product biỉormatỉon for treatment oỉ acute 
ingestion; however, other authoritíes recommend that the 
stomach should not be emptied as this may increase the risk 
o{ mucosal irritation. Small volumes of milk or water to 
drink may be vvarranted.

Effects on the eyes. Comeaỉ damage vvas reported in 4 
patients aỉter use oỉ chlorhexidine gluconate for pre-

operative preparation of ladtd skin.1 Severe comeal 
endothelium damage occurred in a turther 3 patients1 
when chlorhexidine was inadvertently used as an intra- 
ocuỉar ừrigating solution and 2 oỉ the patìents subse- 
quently required penetrating keratoplasty. Other adverse 
eííects induded pronounced ữis attophy, anterior chamber 
Qattening, and a reưocomeal membrane; one padent 
developed raised intra-ocular pressure. In another case 
Progressive ulcerative keradtìs and almost total loss oỉ the 
comeal epithelium was reported3 aỉter use of chlorhexi- 
dine gluconate 0.02% and propamidine 0.1% eye drops 
íor 8 vveeks ỉor Acanthamaeba keratítis. In 2 padents4 trea- 
ted similarly for 4 to 6 months, deep marginal ulceratíon 
of the comea developeđ, in each case requinng a penetrat- 
ing graỉt: a mature cataract and an atrophic iris vvere seen 
in each patíent after removal of the comea. Due to the 
similarity oỉ both cases, it was suggested that these compli- 
catìons were caused by the drugs rather than by amoeba- 
induced inllanunatìon.

1. Tabor B, et al. Comeaỉ damage due to eye contact with diỉorhexỉdỉne 
gluconate. JAMA 1989; 261: 557-8.

2. Anders N, WoUensak J. Inadvertent use of chỉoihexíđỉne ỈĐStead of 
balanced saỉt solution ỉor imraocuiar irriganon. J Cataraứ Refraữ Surg 
1997; 23: 959-62.

3. Murthy s , a  aL Progressive ulceraõve keraàãỉ reỉated to the use of 
topicai chlorhexidine gluconate (0.02%). Comea 2002; 21: 237-9.

4. Ehỉers N. Hịondal J. Are cauract and irỉs atrophy toxỉc compUcaúoos ữí 
medical ưeatment of acanthamoeba keratỉtỉs? Ađa Ophthalmoỉ Scand 
2004;82:228-31.

Effects on the nose. Temporary hyposmia (reduced sense 
of smell) in some patìents aíter transsphenoidaỉ pituitary 
adenoma operatíon was assumed to be caused by pre- 
operatíve disiníectìon of the nasal cavity with dilorhexi- 
dine gluconate solution.1

1. Yaữugishỉ M. et ai. ỉmpairment oỉ oỉỉactory epitheỉỉum treated with 
chỉorhexidine dỉgỉuconate (Hibitane). Pract Otot 1985; 78: 399-409.

Hypersensỉtivíty. Both únmediate and delayed hypersensi- 
tìvity reactìons have been reported after topical use of 
chlorhexidine1 and írom the use oỉ chlorhexidine-contam- 
ing urethral lubricants.2 However, the inddence is low 
given the írequent use of chlorhexidine. Delayed hyper- 
sensitívity reactíons su ch as contact dermatítis, ãxed drug 
eruptíons, and photosensitìvity reactìons are more com- 
mon than immediate hypersensitívity reactìons (acute 
urtícaria, angioedema, and bronchospasm which may 
progress to anaphylactíc shock).1-3

Immediate hypersensitívity reactíons have also occurred 
with surgical disinỉectíon. Signs appear 15 to 45 minutes 
aíter the start of surgery and indude hypotension, urtìcaria, 
tachycardia, bronchospasm. and sometũnes anaphylactíc 
shock. cardiovascular collapse. or cardiac arresL3'4 In 1998 
the FDA issued a publíc notíce1 vvamíng of potential 
hypenensitìvity reacdons to chlorhexidine-impregnated 
intravenous catheters, topical antìmicrobial skin dressúigs. 
and implanted antímicrobial surgical mesh, based onreports 
of adverse events that had occuưed in the USA and other 
countries.

Occupatíonal asthma has been attributed to an alcoholỉc 
chlorhexidine spray.6

1. Krautheữn AB, et al. Chlorhexidỉne anaphyiaxỉs: case repoit and review 
oí the ỉiterature. CữTtíađ Dermatitừ 2004; 50:113-16.

2. Jayathiỉlake A  đ  a i Aỉỉergy to chlorhexidỉne gluconate in urethraỉ geh 
reportoí ỉour cases and review oỉ the ỉỉterature. Uroỉogy 2003; 61:837ỈV- 
837VỈ.

3. Beaudouin E. et al. ỉmmedịate hypersensitívity to dỉlorhexidỉne: 
literature review. Aỉỉery Immunoỉ (Parừ) 2004; 36: 123-6.

4. Chishoỉm DG. et a i Intranasal dìlorhexỉdỉne resuỉtỉng ỉn an anaphylactic 
drculatory arrest. BMJ 1997; 315:785.

5. FDA. FDA Public Health notíce potentỉaỉ hypenensỉtỉvity reactỉons to
chlorhexidmc-impregnated medỉcaidevices (Issued ỉlthM arch, 1998). 
Avatlabie at: http://www.fda.gov/MedỉcaỉDevlces/Saỉety/
AỉertsandNorỉceỉ/PublỉcHealthNotỉficaiỉons/UCM062306 (accessed 
I 1/05/10)

6. VVacỉavvski ER, r t ai. O cc u p a tỉo n a l a s th m a  in  n u rse s  c auscd  by
chlorhexidỉne and alcohol aerósoỉs. BMJ 1989; 298: 929-30.

Poisoning. Reports of adverse eííects after ingestìott of 
chlorhexidine salts indude a neonate who developed mul- 
tiple episodes of cyanosis and bradycardia;1 the infant's 
mother had sprayed chlorhexidine onto her breasts to pre- 
vent mastitis. In contrast an 89-year-old vvoman only had 
mild giddiness. unusual laughter. and an increased appe- 
títe alter mistakenly drinking 30 mL of a solution contain- 
ing chlorhexidine gluconate 4% and isopropyl alcohol 
4%.2 A revievv3 o i 7 adult cases of deliberate ingestíon of a 
commercially available mlxture of cetrimide 3% and 
chlorhexidine gluconate 0.3%, conđuded that symptoms 
were generadly mild and induded nausea, vomiting, sore 
throat, and abdominal pain. There has also been a report 
of a patient who developed gastritis after ứigesting a pre- 
operatíve skin preparatíon containing chlorhexidỉne 
gluconate 4% when using it as a mouthvvash.4

Another person had much more serious eflects 'after 
drinking about 150 mL of chlorhexidme gluconate solution, 
corresponding to about 30 g of the pure substance.5 Besides 
pharyngeal oedema and necrotic oesophageaỉ lesions, the 
patient had aminotransíerase coaceaữãùoas that rose to 30 
tũnes normal 5 days after ingestion and vvere still 8 times

normal one week later. Aiter one month the serum 
aspartate aminotransỉerase was retuming to normal vvhile 
the serum alanine aminotransỉerase was stUl 3 tìmes 
nomaal. Six months aíter ingestion the aminotransíerase 
levels were normal. A liver biopsy peiỉormed soon after the 
peak ỉn aminotransíerase levels showed diíỉuse íatty 
degeneration and lobular hepatltis suggesting that chlor- 
hexidine was absorbed hom the gastrointestinaỉ tract in a 
concentration high enough to produce liver necrosis. An 
80-year-old woman had spontaneous vomitìng and aspira- 
tion fo!lowed by acute respiratory distress syndrome vvithin 
5 hours oỉ acddental ingestion oỉ 200 mL of a chlorhexidine 
gluconate 5% solution.4 Despite supportive treatment the 
patient's condition continued to deteriorate and she 
developed shock and metabolic addosis and dỉed hom 
cardiac arrest 12 hours after ingestion.

Acddental intravenous administtation of 4mL oỉ a 20% 
chlorhexidme gluconate solution in a 67-year-old man 
undergoing a coleaomy resulted in the sudden develop- 
ment of acute respiratory disttess syndrome.7 Respiratory 
Cailure progressed despite plasma exchange therapy over 3 
consecutive days. Veno-arterial extracorporeal membrane 
oxygenation was started on the third day and aíter 72 hours 
improvement was noted and the padent subsequently 
recovered completely.

ỉ. Quinn MW, Bini RM. Bradycardỉa assocUted with chlorhexidlne spray. 
A nh Dừ ơùỉd 1989; 64: 892-3.

2. Emerson D. Pĩerce c  A case of a sừigỉe ỉngestíon oi 4% Hlbỉdens. Vtí 
Hum Toxùoi 1988; 30: 583.

3. Chan TYK. Poisoning due to Savlon (cetrỉmỉde) Uquỉd. Hum Exp Toxieol 
1994; 13: 681-2.

4. RocheS, đaL Chlorhcxỉdỉne-lnduced gastriũs. PostgradMed J 1991; 67: 
210- 11.

5. Massano G.etaL StrUtíng amỉnotransỉerase rise aỉter dìlorhexỉdỉne selí- 
poisonỉng. Lanctí 1982; i: 289.

6. Hirata K. Kurokawa A  Chiorhexỉdine gluconate ỉngesúọn resuỉtíng in 
fataỉ respỉratory dỉstress syndrome. Vet Hum Taxừol 200Z* 44: 89-91.

7. Ishigamỉ s, et ai. ỉmravenous chlorhexỉdine gỉuconate causing acute 
respiratory dỉstress syndrome. J  Taãcoỉ Qin Taxicot 2001; 39: 77-80.

Precautions
Since chlorhexidìne is irritant ỉt ís recommended that it 
should not be used on the brain, meninges, middle ear, or 
other sensitive tissues. Contact with thè eye should be 
avoided except ỉor diỉute Solutions expressly ỉor use m the 
eyes. Chlorheãdine may be adsorbed by some soft contaa 
lenses and cause eye irritation, although it may be suỉtable 
for use with others (see Contact Lens Care, p. 1730.2). 
Syringes and needỉes that have been immened ta 
chlorhexidine Solutions should be thoroughly rinsed with 
sterile water or saline beíore use.

Aqueous Solutions oỉ chlorhexidtae salts may .be 
susceptible to contaminatìon with micro-organisins. To 
reduce this risk, a sterilised preparatíon should be used or, 
where necessary, Solutions must be heshly prepared at the 
recommended concenưation and appropriate measures 
should be taken to prevent contanúnatíon during storage or 
dilutíon.

Aqueous Solutions o{ chlorhexidtae used ỉor tastrument 
storage should contata sodium nitrite 0.1 % to tahibit metal 
corrosion, and should be changed every 7 days. Commerdal 
5% concentrate contatas a nonionic suriactant to prevent 
predpitation on dilution with hard water and is not suitable 
for use in body cavities or for distaỉection oỉ tastruments 
contataing cemented glass components; dilutions o{ the 
20% concentrate should be used for this purpose.

Contamination. Ralstonia pickettii (Burkholderia pứketái; 
Pĩeudomonas pickeữiì) septícaemia developed ta 6 patients 
aíter the use of aqueous chlorhexidtae 0.05%, prepared 
with contaminated tvvice-distilled water, for skta distaíec- 
tion before venepuncture and it was considered that 
unsterilised 0.05% Solutions should not be used for such 
skin preparation.1 Positive blood cultures of BurkhoUeria 
ceparía (Pstudomonas ceparía) were ỉound in 2 patients after 
inappropriate use of a chlorhexidine handvvasb ỉor the 
same purpose.2 Further studies shovved that the handwash 
supported pseudomonal grovvth only when diluted.3

1. Kaỉun K ữ a ỉ.ìs  chlorhexidine an essendal drug? Lanat 1984; ỉh 759- 
60.

2. Gosden PE. Hoiman p. Pseudobaaeraemỉa assotíated yvith contamỉ- 
nated ỉkin deanslng agenL Lanat 1985; ỉi 67Ỉ-2.

3. Norman p, et ai. Pseudobacteraemia assodated wỉth contamỉnated skỉn 
deansmg agent Lanat 1986; iỉ 209.

Neonates. Haemorrhagic skta necrosis assodated with 
umbilical artery catheterisation ta a premature taíant was 
attributed to damage by the alcohol hom the use oỉ chlor- 
hexidtae 0.5% ta spirìt 70% as a dỉstaíectant.1

For reíerence to the percutaneous absorptíon oi 
chlorhexidine a íta  topicaỉ ũse ta neonates and taíants, 
see under Pharmacoktaetìcs, p. 1746.1.

1. Harpin V, Rutter N, Percutaneous aỉcohol absorptíon and sỉdn necrosis 
ỉn a preteim lnhint. A nh Dừ ơtilấ  19ỖZ* 57:477-9.

Oral hygiene. Toothpastes may contain anionic suriac- 
tants su ch as sodium laurilsulíate, tvhich are tacompatible 
with chlorhexidtae. In order that the antiplaque ehect of

http://www.fda.gov/Med%e1%bb%89ca%e1%bb%89Devlces/Sa%e1%bb%89ety/
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chlorhexidine is not reduced, it has been recommended 
tha t at least 30 minutes shonld be allowed to elapse 
between teeth brushing and rinsing with oral chlorhexi- 
dine preparatìons.1

1. BarkvoD p. a  aL Intenctkm bcnvecn chlorhexỉdỉnc dighicoiMte and 
sodhim lanryl sulíate In vỉvo, 1 ơòt Ptriadontoí 1989; 16: 593-5.

Porphyria. The Drug Database for Acute Porphyria. com- 
piled by the Nortvegian Poiphyria Cenơe (NAPOS) and 
the Porphyria Centre Svveden, dassihes chlorhexiđme as 
not poiphyrinogenic it may be used as a drug oi first 
choice and no precautions are needed.'

1. The Drug Daubase lor Acute Porphyria. Avaibble ac hnp;//www. 
drugs-porphyiia.org {accessed 24/10/11)

Washỉng precautions. Fabrics that have been in contact 
w ith chìorhexidine solution may develop a brown stain if 
bleached with a  hypochlorite. A peroxide bleach may be 
used instead.

Pharmacokinetics
Chlorhexidine is poorly absorbed from the gastrointestinal 
tract and skin.

Neonates. Occasional reports of the percutaneous absorp- 
tion of chlorhexidine in neonates and iníants include a 
study in vvhich chlorhexidine vvas detected ừi low concen- 
trations in the vcnous blood of 5 of 24 iníants after vvash- 
ing them  with a prepararion containing chlorhexidine 
gluconate 4% (H ibisưub); no adverse eííects were noted.' 
Low concentrations have been found2 in the venous blood 
of neonates after the topical use of a powder containing 
chlorhexidine 1%. Percutaneouỉ absorption of chlorhexi- 
dine was reported in preterm neonates (but not hall-term 
iníants) ưeated vvìth chlorhexidine 1 % in alcohol for neo- 
natal cord care; no  su ch absorptíon occurred when a dust- 
ing powder containing chlorhexidine 1 % and ãn c  oxide 
3% was used.5

1. Cowen J, tí aL Absorpúon oí chiorhexỉdine from the in u a  skin oí 
newbom iníams. Anh Dừ Child ỉ 979; 54: 379-43.

2. Alder VG. tí  aỉ. Comparùon of hexachlorophane and đìlorhcddỉne 
powders ỉn prevendon of neonauỉ iníection. Anh Dừ Oiild 1980; 55: 
277-80.

3. Aggett PJ, tí  al. Percutancous absorpdon of chlorhexidỉne in neonatal 
cord care. Arch Dô ơ tilắ  1981; 56: 878-91.

Preparatìons
Proprietary Preparations (detaiis are given in Volume B)

Singla ingredient Prepurulions. Arg.: Adpoun; Amũnmth; 
Biguanex; Bucogel; Elugeb Pinaplact; Hexidint; Hexil-P: 
Hexữt; Hibiscott; Hibiscrub; Ladorhex' Periodil; Pervinox Clor- 
hexidina; Pervinox Incoloro; Plac Ouc AustraL: Bactigras; 
Catheter Preparationt; MĨCTOshield; Períogard Chlorohext; Pla- 
qadde; Savacol Mouth and Throat Rinse; Austrùr. Cblorhex- 
amedỉ Bdg.: Astrexine; Baxih Cedium Chloihexidine; Cedixi- 
din; CorsodyL* Golaseptine; Hansamedict; Hibidil; Hibiguardt; 
Hibiscrub; Hibitane; Hĩbitane; Medisepta; Medixidin: Mehen: 
Mefren; ptxidin; Sterilont; Uro-Tainer; Braz.: Asseptcare; 
Assepnc Hĩbitane; Mardorhex; Merthiodean; Noplakt; 
CatuuL: Andseptic Cleansen Antiseptic Fim Aid; Antíseptic 
Skin Cleansen Bactigrast; Baxedin; Bioson; Biovac chlorhex- 
septìc Clean Derm; Endure Cida; Endure Scrub; Pứtt Aid 
Antíseptic Skin Cleanscr; Germi Stat; Hibidilt; Hibitane; Oro- 
Clenie; Oronine H-fc Perichlon Peridex; Periogard; Prevora 1; 
Provon Antiseptic Soft Care CHG Antũnicrobial; Solu-IV CHG; 
Solunet C; sõlunet Mousse; Soluprep; Spectro Grarnt; Stan- 
hexidine; sterixin; Tegaderm CHG; vãp; Ò iũr. AB; Bucoseptíl' 
DentUim; Elugel' Preshmel; Garonseptt; Graneodin; Oralgene; 
Ortoidne; Perio-Aid; Periokint; ƠIÙUC Jiu Tai (7l4t); Kou Tai 
(O * ); Ya Nuo (R3f); Cx.: Corsodyb Septoíort; Denm.: 
Hỉbitane; Periochip; Fừi.: Corsodyl' Klorhexol; Meridol Perio 
CHX; Periochip; Travahex; Fr.: Baseal; Biorgasepc Ceuvlex; 
Collunovar; Corsodyh Dermachromet; Diaseptyl- Dosũeptine; 
Elgydium; Elugel; Euraxsepti; Exoseptoplix; EBbidib Hĩbiscrub; 
Hibisprintt; Hibitane; Paroex; Plurexidt; Prexidine; Septeal; 
Septidose; Septivon; Septivoncare; Ger.: Bactigras; Cathejell Sf; 
cũorhexamed; Cidegoĩ C; Dynexan Proaktiv; Endosgel; Lemo- 
dn  CXỲ. Meridol med CHX; Gr.: Hibitane; Liío-Scrub; Perio- 
chip; PeTỈogaid; Plak Out; Spitaderm; Hong Kong-. Baddint; 
Corsodyl; Hexidmet; Hexisolt; Hydrex; Quaỉikin; Scanlin; 
Vick-Hexidinet; Hung.: Septoíort; Indũr. ATresh; Ahresho; 
Aroũl; C-Nate; Qohẽic CMW; Cogiu; Dencure; Oentrosym; 
Evergaurd; Preshex' Glihex; Hexabin Hexatrin; Hexide; Hexi- 
dine; Hexigel; Hexiprep; Hygeen; Indent' Inhex; M-Rinse; 
Maghex-M; Microshield; Moudem Nitra-Hex; Nusepc 02- 
Presh; Orahex Orbis Orinse; Oroíact; Osihex; Indon.: Medi- 
scrubt; IrL: Cepton Medicated; Corsodyl; Hibiscrub; Hibitane; 
Hydrex; Periochip; Prevora Stage 1; Savlon Anúsepõc Wound 
Wash; Steretỉ Unisepc Israel: Badoscrubt; Bactoseptt; clear- 
dent; CorsodyL' GynaHex; Hexatatet; KxG; Medident Perio- 
chip; Phanna-Dentìxt; Septadine Scrnb; Septal; Septalone; Sep- 
tol; Tarodent; Xylodentt; ItaL: Benodent CUt Broxodin; 
clariíex; clomirext; Clorexiỉann; Clorosan; CorsodyL' DempoL' 
Dentosan Parodontale; Eburos; Ekuba; Esotorm Mani-cũte; 
Esosan Gel Manh Golasaa' Iodosan Clorexidina; Lenil; Master- 
Aid; Neo-Destomygen; Neomercurocromo; Neoxene; Neoxừial; 
Parodontax; Periodũp; Periogard Chlorohex; Plak Out; Plak; 
Sicura3; TTiseptilt; Malaysũr. Baby Shield Plus; Bactigras;

GynePro; Oradex: Mex.: Peiloxidint; Neth.: Corsodyh Dettol 
Sterilon; Hlbiscrub; Hibitaneh Hydrext; Inisob ỉilo-Scnib; 
Periochlp; Urogliss-S; Nonv.: CorsodyL' ỈSbiscrub; Hibitane; 
Periochip; NZ: DP Hand Rubf; Hlbitanet; Riotanet; Phữipp.: 
Bactigras; GynePro; Orahex; Paia-Tulle; PoL: Corsodyl; Septo- 
íervext; PorL: Alospray; Bexident; Cloraldint; Corsodyl; Dia- 
lensti Handscrub; Hibitane; Liío-Scmbt; Periochip; Rus.: Ami- 
dent (AMHoeiiT); Elgydium (3jnnuniyv); Elugẽl (3morem); 
Hexicon (rexcHXOH); S-Afr.: Bactígras; Corsodyl; D-Germt; Hex- 
idlnt; Hlbiscrubt; Hlbitane; Oroseptt; singapore. Baby shield 
Plus; chlorohex; Elgydium; EluDentalỶ; Elugel; Hexoscrub; 
Obstetric Ca re; Periochipt; pfizer Obstetric Lotiont; Trihexid; 
Spain: Clorxil; Cristalcrom; Crỉstalmina; Curafilf; CuveOlm; 
Deratin; Hibúnaxt; Hibiỉcrub; Menalmina; Normosept; Septi- 
san-h Sưed.: Corsodyl; Descutan; Hexident; Hibiscrub; Hibitane; 
Periochip; Switz.: AtoseptaL' Chlorhexamed; CorsodyL' Dento- 
hexin; DermaPlast Desinĩect; Dodseptinet; Elgydium; Hexame- 
dal; Hibidil; Hibiscrub; Hĩbitanet; Liỉo-Scrub; Meridol Perio; 
Perìochip; plak Out; Thai: B-Mouthwash; Bacard Antiseptic 
Bactigras; C-20; Chlorhex* Hexene; Hexide; Hexidine; 
Hibiscrubt: Hibitanet; Hydrex Obitane; OR; Q-Bact: Turk.: 
Cloder; Disinteaingt; Gargarex; Hlbitanol; Klorheksol; Morhex; 
Mediscrub; Oroheks; Superheks; VAE: Zordyl; UK: Acrinex; 
Baaigras; Cepton; Chlorohex; Corsodyl; Curasept; cx  Powden 
Eczmol: Elgydium: Hibiscrub; Hibitane; Hydrex; Periogardỷ; 
Savlon Antiseptic Wound YVash; Serotulle; Spotoway; Steripod 
Chlorhexidine Gluconate; Unisept; Uríílex C; Ukr.: Hexicon 
(reKcmcoH); USA: Betasept; Biopatch; Dyna-Hex; Exidine; Hìbi- 
densf; Hibistat; Peridex; Periochip; Periogard: Surgilube; 
Veneĩ.: Peridont.

AAutli-ingredient Preparalions. Numerous preparations are listed 
in Voluĩne B.

Pharmacopoeial Prepomtions
BP 2014: Chlorhexidine Gluconate Eye Drops: Chlorhexidine 
Gluconate Gel; cblorhexidine Irrigation Solution; Chlorhexidine 
Mouthwash; Lidocaine and Chlorhexidine Gel;
USP 36: Chlorhexidine Gluconate Oral Rinse; Chlorhexidine 
Gluconate Topical Solution.

Chlorinated Lime
Desmanche; Bleaching Powder; Cal dorada; Calcaria 
Qilorata; Calcii Hýpochloris; Calcium Hypochlorite; Caicium 
Hypochlôrosum; Calx ữilorata; Calx Chlorinata; ữiloride ơf 
Lime; Chlorkalk; ơilorure de Qiaux; Cloairo de Cal; XnopHan 
ld3BecTb.
CAS — 7778-54-3.

Pharmacopoeias. In Br. and ]pn.
BP 2014: (Chlorinated ỉim e). A dull white powder with a 
characteristic odour. containing not less than 30.0% w/w of 
‘available chlorine'. It becomes moist and gradually 
decomposes on exposure to air. carbon dìoxide being 
absorbed and chlorine evolved. Partly soluble in water and 
in alcohol.

Uses and Administration
Chlorínated lũne is a disiníectant and antiseptic with the 
general properties oi chlorine (below).

Its action is rapid but brie t the ‘available chlorine’ soon 
being exhausted by combination vvith organic materìal. It is 
used to disinỉect íaeces, urine, and other organic material, 
and as a deansing agent ỉor lavatories, drains, and effluents.

chlorinated lúne is used in the preparation oỉ Surgical 
Chlorinated Soda Solutìon (BPC 1973) (Dakin's Solutìon) 
vvhich has been cmployed as a  wound disiniectant, and 
Chlorinated Lime and Boric Atíd Solution (BP 1993), 
(Eusol), vvhich has been used as a disinỉectant lotion and 
wet dressing, sometimes with equal paxts of liquid paraSSn. 
However, such Solutions are irrítant w hen applied 
undiluted, and are no longer recommended for use in this 
way. In addition, there is some evidence that such chlorine- 
reỉeasing Solutions may delay w ound healing (see 
Disiníection, Wounds under Uses and Administratỉon oí 
Sodium Hypochlorite. p. 1769.1).
H om oeopa thy

Chlorinated lime has been used in homoeopathic 
medidnes under the ỉollovving names: Calcarea hypochlor- 
ata; Calc hypochlor.

Adverse Effeớs, Treatment, and Precautìons
As for Sodium Hypochlorite, p. 1769.2.

Preparations
PhuiHMxepoMd Preporahons
BPC 1973: Surgical Chlorinated Soda Soluùon.

Chlorine
925; ữilor; ữiiore; Chloriumí Qoro; Klor; Xnop. 
02=70.90

CAS—  7782-50-5. ■'■■■'
um  — 4R7X1Ò2820 (chlorine); Q32ZN48698-(chlóride ion). 

Description. Chlorine is a greenish-yellow gas with a 
suííocating odour; commonly available as a pressurised 
liquid.

Uses and Administratìon
Chỉorine is a disinỉectant with a rapid potent brieỉ 
baaeriddal action. It is capable of killing most baaeria. and 
some fungi, yeasts, algae, viruses, and protozoa. It is slovvly 
active against spores.

It is used for the treatm ent of water (p. 1731.3), but for 
most other purposes it is used in the form oí hypochlorites, 
organỉc and inorganic chloramines, chlorínated hydantoins, 
chlorinated isocyanurates, and sinúlar oxidising compounds 
capable of releasing chlorine. In the presence of water these 
compounds produce hypochlorous add  (HOC1) and hypo- 
chlorite ion ( 0 0  ) and it is generally considered that the 
lethal action on micro-organisms is due to chlorination of 
cell protein or enzyme Systems by nonionised hypochlorous 
add, although the hypochlorite ion may also contribute.

The activity of most of the compounds decreases with 
increase of pH. the activity of Solutions of pH 4 to 7 being 
greater than those of higher pH values. However. stability is 
usually greater at an alkaline pH.

The potency of chlorine disiníeaants is expressed in 
terms of ava ilab le  chlorine. This is based on the concept of 
chlorine gas (Cl2) as the reíerence substance. Two atoms of 
chlorine (2XC1) yield in water only one molecule of 
hypochlorous add  (on which activity is based), while 
hypochlorites and chloramines yield one molecule of 
hypochlorous add for each atom of chlorìne as shown in the 
following equations;

CI1 + H2O HOCI + H- + C1-
NaÓCl + H20  — HOCl + NaOH

Thus the assayed chlorine in such compounds has to be 
multiplied by 2 to produce 'available chlorine'. The term 
'active chlorine' has been used coníusingly for either 
'available chlorine' (Cl2) or 'combined chlorine' (Cl).

Because they have relatively low residual toxidty, 
chloríne compounds are useful for the disinỉection o( 
relatively dean impervious suríaces, such as babies' íeeding 
bottles, baths, and food and dairy equipm ent. A 
concentration of 100 to 300 ppm of 'available chlorine' is 
used; a detergent may be added to ensure Tvetting of the 
suríace. Solutions containỉng lOOOppm 'available chlorine' 
are recommended ỉor minor surỉace contamination and as 
part oỉ general good hygiene practice. Solutions conuining 
10 000 ppm 'available chlorine' are used to disiníect suríaces 
contaminated with spilled blood or body ũuids; this strength 
is eííedive against viruses induding human immunodeh- 
dency vừus (HIV) and hepatitis B virus (p. 1731.2). A 
concentration providing 20 000 ppm 'available chlorine' is 
used íor material Irom patients with Creutzỉeldt-Jakob 
disease (p. 1730.3).

On a large scale, chlorine gas is used to disinỉea public 
water supplies. On a smaller scale, the use o f chloríne 
compounds is more convenient and sodium bypochlorite, 
tosylchloramide sodium, chlorínated lime, ehlorine dioxide, 
or halazone are used. Alter satisỉying the chloríne demand 
(the am ount of chlorine needed to react wìth organic matter 
and other substances), a ỉree-residual content of 0.2 to
0.4 ppm 'available chlorine' should be maintained. though 
more is required ỉor alkaline vvaters with a pH of 9 or more. 
For the disinlection of potentially contaminated water a 
concentratìon of 1 ppm is reconunended. Excessive residual 
chlorine may be removed by adding a little d tric add  or 
sodỉum thiosulỉate.

For use in small swimming pools, sodium or caldum 
hypochlorite may be added daily to maintain a free-residual 
'available chlorine' concentration of 1 to 3ppm. Tosyl- 
chloramide sodium, chlorinated lime. and the isocyanurates 
(see Trodosene, p. 1774.1) may also be used. To minimise 
ứĩitation of the eyes, maintain disinỉectant activity, prevent 
predpitation oỉ salts. and prevent metal corrosion, a pH oỉ
7.2 to 7.8 should be maỉntained.

Solutions oỉ chlorine-releasing compounds are also used 
in wound desloughing and dỉsinỉection (but see Disiníec- 
tion: Wounds, under Sodium Hypochlorite, p. 1769.1).

Adverse Effects and Treatment
chlorine gas is in itan t and corrosive produdng ừiũamma- 
tíon, bums, and necrosis. Inhalation may result in 
coughỉng, choking, headache, dyspnoea. dizziness. expect- 
oratìon oi frothy white sputum (which may be blood 
stained), a burning chest pain, and nausea. Bronchospasm, 
laryngeal oedema, acute pulmonary oedema with cyanosis, 
and hypoxia may occur. There may be vomitmg and 
development of addosis. Death may result hom  hypoxia.

Some of the toxidty of chlorine may be due to its 
dissolution in tìssue water to produce hydrochloric add  and 
hypochlorite. Aiter exposure to chlorine, conjunctivitis may

All cross-reíerences reíer to entries in Volume A



Chỉorinated Lime/Chlorocarvacrol 1747

require a topical anaesthetíc and ữequent irrígatìons of 
yvater or saline. Respiratory đìstress should be ưeated vvith 
inhalatíons of humidiBed oxygen and bronchodilators; 
mechanical ventìlatíon may be required. Corticosteroids 
have been given in an attempt to minimise pulmonary 
damage but their benefit is unproven. Aódosis may require 
the intravenous use of sodium bicarbonate or other suitable 
alkalising agent.

Effects on the eyes. Eye examinations of 50 subjects 
immediately beíore and after swimming in a chlorinated 
pooi (chlonne range 1.0 to 1.5 ppm) shovved that 68% 
had symptoms of comeal oedema and 94% had comeal 
epìthelial erosions. No subịect had a measurable decrease 
in visual aeuity.1

1. Haag JR. Gieser RG. ESects of svvimming pooi water on the comea. 
JAMA 1983; 249: 2507-8.

Effects on the respiratory tract. An assessment of 847 
adolescents who attended indoor or outdoor chlorinated 
swimming pools, has suggested such exposure may contri- 
bute to the development of asthma, hay íever, and allergic 
rhinitis.1

1. Beroard A. a a l. Impact oỉchỉorỉnated swimmỉng pool attendance on the 
respiratory heaỉtb of adolescents. Pediania 2009; 124:1110-18.

Poisoning. Experience gaineứ 'from 186 cases of acute 
chlorine exposure indicated thát medical support was 
required for only a short time éven when exposure was 
repeated;1 late sẽquelae were .not seen, even in patients 
wíth abnormal respiratory hmction tests or blood gases on 
admission. Thũteen children who were acddentally 
exposed to chlorine Products and gas at a communlty 
swimming pool complained of eye and throat irritation, 
chest pain and tightness, shormess of breath, vyheeáng, 
and arođety and 5 children vvith hypoxia required hospital 
admission. These 'thildren received humidiỉied oxygen, 
salbutamol, and. in 4 patients, methylprednisolone, and 
all were discharged 1 to 2 days later.J Another report on 
76 children with chlorine poisoning revealed that the 
longest period of hospitalisation was 12 hours after tteat- 
ment with oxygen and corticosteroids.5 A 14-year-old boy 
wlth a history of asthma exposed to chlorìne gas devel- 
oped acute respiratory distress syndrome and required 
intubation, ventilatory support, salbutamol. and corticos- 
teroids. He was extubated aíter 19 days and recovered 
wefl.4 There have been reports of deliberate inhalation of 
chlorine,5,4 in one instance for pleasure,5 leading to severe 
adverse eữects. Some individuals may be unduly insensi- 
tive to chlorine-induced ứritation and vvorkers should be 
vvamed that concentrations of chlorine vvhich can be tol- 
erated for short periods yvithout undue discomỉort can still 
cause serious injury which may not be immediately appar- 
ent.4

Guidelines7-4 have been issued for the management of 
chlorine exposure.

1. Barret t ,  Faure J. Chloríne poisoning. Lancet 1984; i: 561-2.
2. Sexton JD, Pronchik DJ. chloríne inhalatỉon: the bỉg picturc.ơin ĩoxicoi 

1998; 36: 87-93.
3. Fieta J, et ai. Imoxicatíon of 76 children by chlorine gas. Hum Toxừol 

1986; 5: 99-100.
4. Traub SJ,etaL  Case report and literature review of chioríne gas toxidty. 

Vet Hum Toxieot 2002; 44: 235-9.
5. Raííerty p. Voluntary chlorỉne inhaiatỉon: a new ỉorm ofseU-abuse? BMJ 

1980; 281: 1178-9.
6. Dewhurst F. Voỉunury chlorine inhaiation. BMJ 1981; 282: 565-6.
7. DÓS. Chỉorine: guỉdelỉnes ỉor actìon in the event oỉ a delỉberate release 

(issued February 2004). Avaỉỉable at: http://www.hpa.org.uk/web/ 
HPAwebFíle/HPAweb_C/1194947362398 (acccssed 27/08/08}

8. Agency íorToxic Substances and Disease Registry. Medical managemem 
guidelines (MMGs) ỉor chlorine (Cl2). Available at; http://www.atsdr. 
odc.gov/MHMl/mmgl72.html (accessed 15/03/06)

Precautions
The antímicrobial activity of chlorine disinlectants is 
reduced by the presence of organic material and by 
increasing pH. Hypochlorite Solutions may delay wound 
healing (see Disinlection: Wounds under Uses and 
Administration of Sodium Hypochlorite, p. 1769.1).

C h lo r in e  D io x id e
^26r'<pòi^diổ>ado'dếi ílMOKỂtựi Xnbpa. ■ ■'
'a ồ ^ 7 :4 5 .!p ' ; ' : ' , •• '
CAS —  ỉ0049-04-4. ■
Um:— WỊỴMS4RM. "

Proft/e
Chlorine dioxide is a strong oxidising agent with the general 
properties of chlorine (p. 1746.2). It is rapidly active agaìnst 
vegetative bacteria, incĩuding mycobacteria, and vữuses and 
is also sporitídaL It is used íor disinỉection oỉ medical 
equipment either in gaseous ỉorm or in a solutìon that 
requires activation beíore use and yields 700 to 1100 ppm 
‘available chlorine' (see p. 1746.3). Chlorine dioxide is 
irritant to the skin, eyes, and respiratory tract and should be

stored in sealed containers. It is potentially corrosive to 
many materials and Solutions may contain corroslon 
inhibitors.

Chlorine dioxide is also used for ưeatment and 
disiníection of water supplies.
General reíerences.

1. WHO. Chỉorỉne đỉoxỉde (gas). Canàst ỉntemaàonal Chemicaỉ Asmsmmt 
Doaonent 37 Geneva: WHO. 2002. Available ac http://www.who.int/ 
ipcs/publications/dcad/en/dcad37.pdf (accessed 14/03/06)

Disinfeclion of endoscopes. Chỉorine dioxide Solutions are 
.used as an altemative to glutaral for the disinỉection of 
endoscopes (p. 1731.2).

HaRtosis. Chlorine dioxide has been used in mouthvvashes 
for the control of halitosis.1

1. Prasceỉỉa J. et đi. Odor reduction potentỉal of a chỉorìne dỉoxide 
mouthrinse. J Oin Dent 1998; 9: 39-42.

Preparations
Propóetary Preparations (details are given in Volume B)

SingU-ingredient Preparatiom. Belg.: Retardex; Phữipp.: Ora- 
care; UK: Retardex.

C h lo r o a c e t a m id e
Chloracetamide; cioroacetamida; XnopaLÌeĩaMMq. 
Khloroacetamidè! ' 
éỊH4CỈNO=935l ■
CAS —  7947-2. 
um  —  2R97846T1L

Pro/Ị‘lẹ

Chloroacetamide is a preservative that has been used in 
topỉcal pharmaceutical preparatíons and cosmetics.

N -{ 3 -C h lo rD a liy l} h e x a m ìn iu in  C h lo r id e
NK3-CloroaliDhexaminĩof doruro de; Quáternium-T5; Ksa- 
TepHMyM-15.
l-(3-Chloroallyl)-3^,7-ưiaza-l-a2oniaadamantane chlortde.
QH16CI2N4= 25U
CAS — 4080-31-3.
UNII — E4OU03LEM0; 2W584VJĨ52 (tráns-form).

Prop/e
N- (3-Chloroallyl) hexaminìum chloride is an antimicrobiai 
preservative used in pharmaceutical preparations and 
cosmetics. Skin reactions have been reported.

Chlorobutanol IBAN, riNNỊ
Ãcetone-Chloroforme;. Alcohol Trichlorisobutylicus; Chlor- 
butanol; Chlorbutanoỉum; Gilorbutol; Chloretone; Chlor-. 
obutanolis; Chlorobutanolum;.Qorobutanql; Kloòributanóli; 
Klorbutanol; K lorobutanol; Trich lorbutanoỉum ; 
XnopoỗyraHOd.
1,1 ,ĩ-Trichloro-2-methylpropan-2-ol. "
Q H Á 0 = l ỹ . 4  . ;
C4S —  57-15-8 (anhydróus chlorobutanol); 6001-64-5 
(chloròbutanol hemihydrate).
ATC — A04AD04.
ATC Vet — QA04AD04.
UNII — HM4YQM8WRC (chlorobutanol); 3X4P62710X 
(chtorobutanol hemihyơrate).

Phanmacopoeias. Eur. (see p. vii), Int.. and USNF allow 
either the anhydrous form or the hemihydrate;
Eur. indudes them as separate monographs. ƠI át. spedhes 
the hemihydrate. Jpn permits up to 6% of vvrater.
Ph. Eur. 8: (Chlorobutanol Hemihydrate: Chlorobutanol BP 
2014). A white or almost white, crystalline powder or 
colourless crystals. It sublimes readily. M.p. about 78 
degrees. Slightly soluble in water; very soluble in alcohol; 
soluble in glycerol (85%). Store in airtight containers.
Ph. Eur. 8: (Chlorobutanol, Anhydrous). A vvhite or almost 
white, crystaUine povvder or colourless crystals. It sublimes 
readily. M.p. about 95 degrees. Slightly soluble in wạter; 
very soluble in alcohol; soluble in glycerol (85%). Store in 
airtight containers.
USNF 31: (Chlorobutanol). It is anhydrous or contains not 
more than one-halí molecule of water of hydratíon. 
Colourless or vvhite crystals with a characteristic, somewhat 
camphoraceous odour. M.p. about 76 degrees for the 
hemihydrate and about 95 degrees for the anhydrous ỉorm. 
Soluble 1 in 125 of water, 1 in 1 of alcohol, and 1 in 10 of 
glycerol; ừeely soluble in chloroíorm, in ether, and in 
volatile oils. Store in airtight containers.

bicompatibiKty and slubHity. The actìvity oỉ chlorobutanol 
can bẽ adversely affeaed by the presence of other com- 
pounds as vvell as by the packaging material. There may 
be sorption onto substances like magnesium trisilỉcate, 
bentonite, carmellose,1 polyethylene,13 or polyhydroxy- 
ethylmethacrylate that has been used in soft contaa 
lenses.4 Increasing heatlJ  or pH5,4 can reduce stabillty and 
activity.

1. Youxl RT. a  aL EBect oi some pharmaccutìcal matedals on the 
bacteriddal actívides of preservarives. Can J Pharm Sà 1973; 8: 54-6.

2. Friesen WT, Pỉein EM. The andbacteiial sabilitỹ of chlorobutanol stored 
in poiyethylene bottles. Am J Hợsp Pharm 1971; 28: 507-12.

3. Holdswoith DG. a  al. Fate 0í  đuórbutol đuiing storage in polyethylene 
dropper containen and símulated patíent ose. J  dá i Hosp Pharm 1984; 9: 
29-39.

4. Richatdson NE.tla l. The Inteiactíon of preservaứvea virith polyhydroxy- 
ethyhnethacryiate (polyHEMA). J Pharm Pharmaaỉ 1978; 30: 469-75.

3. Nair AD, Lach JL. The kinetics ol degradadon of chlorobutanoL 1 Am 
Pharm Atac (Sá) 1959; 48: 390-5.

6. patwa NV, Huyck CL. Stability of chlorobuonol. J Am Pharm A sm  1966; 
NS& 372-3.

Uses and Administration
Chlorobutanol has andbacteriaỉ and antiỉungal propertíes 
and it is used at a concentration of 0.5% as a preservative in 
ừỳections and in eye drops as well as cosmetìcs.

Chlorobutanol has been used as a miỉd sedatíve and local 
analgesic but other compounds are preíerred. It has been 
used in preparations for inílammatory and painỉul 
condltions of the ear and oropharynx.

Adverse Effects
Acute poisoning vvith chlorobutanol may produce CNS 
depression with vveakness. loss of consdousness, and 
depressed respiratíon. Delayed (type IV) hypersensitivity 
reactions have been reported rarely.
Reíerences.

1. Nordt SP. Chlotobutanol unddty. A m  Phamaatíter 1996; 30: 1179-80.

Effeds on the cardiavascular System. Rapid íails in arte- 
rial blood pressure were noted aỉter injections of heparin 
containing chlorobutanol in patients undergoing coronary 
bypass.1 No fall in blood pressure was seen in patients 
who received preservative-free heparin injection.

1. Bowler GMR. a  aL Sharp Eall in blood presstire aher injecĩlon of heparin 
containing dilorbutoL Lanea 1986; h 848-9.

Effects on mental function. The sedaúve eỉỉects of chloro- 
butanol have been reponed to be a problem in a patíent 
dependent on large doses (0.9 to 1.5 g daily with salicyla- 
mide 1.8 to 3.0 g daily)-1 and in another patient given high 
doses of morphine in an inỉusion preserved vvith chloro- 
butanol.2

1. Borody T, et aỉ. Chlorbuĩol toxỉdty and dependence. Med J Aust 1979; i: 
288.

2. DcChristoíoro R, et aỉ. ỈOgh-dose morphỉne infusíon compỉỉcated by 
chỉorobuunol-induced somnolence. A m  ỉntent Med 1983; 98: 335-6.

Hypersensitivily. A delayed, cellular type of hypersensi- 
tivity reaction to chlorobutanol used to preserve heparin 
injection aher subcutaneous injection has been reported.1 
Pruritus hom intranasal desmopressin has been attributed 
to the chlorobutanol preservatìve.2

1. Dux s, et ai. Hypersensitìvicy reacnon to chlorbutanoí-prescrved 
heparin. Lanat 1981; ỉ: 149.

2. Itabashi A. eí đi. Hypersemitỉvỉty to chỉorobutanoỉ in DDAVP soluúon. 
Lanat Ỉ982; i: 108.

Preparafions
Proprietorỵ Preparations (detaíls are given in Volume B)

Mubí-ingredìent Praporalioos. Arg.: Ccrax; Eludril; Otocalmia: 
Austral.: Cerumol; Belg.: Eludrìl; Givalex; Prurisedinet; Braz.: 
Auritricin; CasuuL: Cerumol; DSO Dressing; Larynsolt; Neutra- 
lite; Chile: Eludril; Fr.: Alodont; Angispray; Balsamorhinol; 
Buccosoin; Eludril; Eludrilpro; Givalex: Gr.i Evex; Heludrib 
In d ia : Andre; Boroán; Ceruklin; ơeartvax; Desol; Despol; 
Devvax; Fastwax; I-Top; Moss Eye; Nayavvax; NUl-0-Wax; õto- 
đean; Otorex; Parabec Waxolvef; lí t :  CerumoL' Eludrilt; 
KarvoL' Israel: Cepadontt; Cerumol; Dentin; Karvok Pltrisant; 
ItấL : Pialetta Odontaigica Đr Knapp; Gocce Odontalgiche; 
Malaysia: Cerumol; NZ: Fradort; PorL: Eludril; Otoceril; Rus.: 
Cameton (KaMCTOH); Eludril (3monpHji); SẠ/r.: Aurone Portetr 
Cerumol; Chamberlains Tradiúonal Colic Remedyt; Karvolỷ; 
Singapore: Cerumol; Eludril; Karvot Spain: Eludrilt; Otocer- 
um; Switz.: Baume Dalet’ CerumenoL' Eludril; Thai.: Opplin; 
Optal; Optic Turk.: Disinol; UK: Cerumol; Cetanorm; DDD; 
DDD; Dermidex' Eludril; Prador; Karvol; Ukr.: Angilex 
(Aaranexc); Givalex (THBanexc); Heppylor (Xemuiop); USA: Out- 
gro.

C h lo r o c a r v a c r o l
‘S^ĩhloròcarvaơol; ơorcaivacroỊ; Glorcạrvacrolum; Kloọriịtar-'. 
Va!fTOỊi)t|lỌrkan/ảỊ<bt.Monpchìproísothy^moĩ: 'X ' J
.^ h lq c ^ S d s o ịa r c ^ l - ị Ì ^ è ự iỷ lp h ề n ọ Ị ;  V ... ;r ..Ỵ . c

The Symbol t  denotes a preparation no longer actively marketed

http://www.hpa.org.uk/web/
http://www.atsdr
http://www.who.int/
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C,oH,3GO=184.7 1- s
CAS-—:566S-94,h^:--u-r. - i ĩ :

ProtìỊe
Chlorocarvacrol is a phenolỉc antiseptic tha t is used as an 
ingredient oỉ preparations for anorectal disorders.

Preparotions
Prapriahay Preparahons (detaỉỉs are given in Volume B)

Muib-mgredMnt Ptvpaiotioni Austría: Delta-Hadensa; Hadensa; 
Hadensa; Haemanál; CkOe. Vatanal; Pin.: Hadensat; Hadensa; 
Neth.: Epianal; Norw.: Alcos-Anal; Spain: Hadensa: Turk.: 
Hedensa.

Chlorocresoi IUSAN, riNNi 
Chiorkresol; Oilorkresolum; Chlorocrésol; Chlorocresolum; 
Chlorokrezolis; aorocresol; Kloọrikresoli; Klorkresol; Klorokre- 
zol; Parachlorométacresol; PCMC XiỊpp0Kpe30n. 
p-Chloro-m-cresol; 4-Oiloro-3-methytphenol.
QyH100 = \A Z 6  
045— 59-50-7. 
u m  —  36W5307109.

Pharmacopoeias. In Eur. (see p. vii) and lnt. Also in USNF. 
Ph. Eur. 8: (Chlorocresol). A vvhite or almost white, 
crystallỉne powder or compacted crystalline masses supplied 
as pellets or colourless or white crystals. M.p. 64 degrees to 
67 degrees. slighdy soluble in waten very soluble in alcohol; 
ừeely soluble in ỉatty oilỉ. It dissolves in Solutions of alkali 
hydroxides. Protect from light.
USNF 31: (Chỉorocresol). Colouriess or practically colour- 
Iess crystals or crystalline powder with a characteristic 
nontany odoun it is volaóle in steam. M.p. 63 degrees to 66 
degrees. Soluble 1 in 260 of vvater more soluble in hot 
waten solublc I in 0.4 of alcohob soluble in ether, in 
terpenes, in fixed oils, and in Solutions of alkali hydroxides. 
Store in aữtight containeis. Protect bom light

IncompctibiStỵ. Chlorocresol has long been recognised to 
be incompatìble with a range of compounds induding: cal- 
tíum chloride, codeine phosphate, diamorphine hydro- 
chloride, papaveretum, quỉnine hydrochloride.1 methyl- 
cellulose,2 and nonionic suriactants5-4 su ch as 
cetomacrogol 1000 and polysorbate 80.

1. McEvraa JS. Macmonan GH. The corapatibiliry o( some baoeriddes. 
Ptutrm J  1947; 15»: 260-2.

2. Harrỉs WA. The ioacthritìon of cationic inòsepdcs bjr benionite 
suspensioiu. Aiatrũỉta J pharm 1961; 62: 583-8.

3. PSGB Lai Kepcrt ? m m  1970.
4. Yoiuet XT, «  oL Bữea oi jome phamucrutical maicruk (HI the 

bactetíddal activities of preservatiTa. Cui J ĩhorm Sá 1973; 8: 34-6.

Uses and Administrution
Chlorocresol is a potent chlorinated pbenolic disiníectant 
and antỉseptic It has bacteriddai activity against Gram- 
positìve and Gram-negative baaeria and is eỉtective against 
fungi but has little activity against bacterial spores except at 
high temperatures. It is more active in atíd than in alkaline 
solution.

Chlorocresol is used in preparations for disinfection oỉ 
the skin and vvounds. It is also used as a preservadve in 
cosmetìcs and in creamỉ and other preparations íor extemal 
use that contain water.

Chlorocresol is used as a prescrvative in aqueous 
injections issued in multidose containers. It may also be 
added to aqueous prepaiatỉans that cannot be sterilised in 
theữ Snal containeis and have to be prepared using aseptic 
prccautíons. Concentrations oỉ 0.1% have generally been 
used. ỉnjectỉons prepared with chlorocresol should not be 
injected into the CSF, the eye, OT the heart. Also sudi 
injections should generally not be given in volumes greater 
than 15niT.. Sterilisation by heating vvith a bacteritíde such 
as chlorocresol is no longer a recommended practice.

Adverse Effects, Treatment, and Precautions
As íor PhenoL p. 1764.2. The antimicrobial activity of 
chlorocresol may be reduced by mcompatibility (see above), 
adsorption. increasing pH. or through combination vvith 
oiganic matter (induding oilỉ and fats) OT nonionic 
surỉactants.

Chlorocresol is less toxic than phenoL Sensitisatìon 
reactions may follow application to the skin and 
hypersensitivity has occutred after systemic use of úýections 
containing chlorocresol as a preservative.

Preparations
Propnetary Praporahons (details are given in Volume B)
Muti ingmdhnt Preparotions. Ckũe Pertungolt; Perhingol; Cz.: 
Cyteab Pr.: Cicatryb Cyteal; Ger.: Bomixt; Helipur; Gr.: Lyo- 
derm; Octrene; Hong Kong-. Acnesolt: Inđia: Balderm; Bedex-

GM; /ri: Anbesol' Cymex; /toi: Helipun Hygienist; Phũtpp.: 
Cyteal; Port: Cyteal; Rta.: Cyteal (IlHtean); SAfr.: Anbesõlt; 
Singapore: Cyteal; UK: Anbesok Cymex; Cyteal; Valdenna; 
Ukr.: Cyteal (Ihrrean).
Pharmocopoeiol Preparahons
BPC 1973: ProĐavine Cieam.

chlorothymol
.Qorotimpl; Monochlorọthymol; XrtoppTMMO/T.. ị :
;6-Ghlorõthỹtnôi;.4-Oiloro-2-isõpropyb5-niethyÌphẽnol. . 
'c 10H,3C1O=184.7 
C45 —  59̂ 58-9. ;
ÙNII — U25TIOO/Ĩ. - • . '■ .

P ro /ĩ/ẹ
Chỉorothymol is a chlorinated phenolic antìsepdc used as an 
ingredient of preparations for hand and skin disiníectìon 
and topical treatment oỉ íungal iníections. It has also been 
used in preparations for anoreaal disorders. cold symptoms, 
and mouth disorders.

Preparations
Proprietary Preporations (details are given in Volucne B) 
Single-ingredient Preportriiom. ỉtai.. Pioral Pasta.
MuhHngredient Praporohonv India: Aenvay; Coriminic-Vapor- 
ise; Easi Breathe; Genvol Plus; Karvol Plus; Kolq Inhalant; 
Sinarest Vapocaps; ỉ  tai.: Labocaina; Vagisil; Phũipp.: Calmosep- 
óne.

Chloroxylenol IBAN, USAN, rlNNI
Chloroxylénol; Chloroxylenolum; ơoroxilenol; Parachloro-
metaxylenol; PCMX7 XnopoKCMneHon.
4Chlóro-3,5-xylenol; 4-Chloro-3^-dimethylphenol.
CgH,CIO=156.6
CAS — 88-04-0.
A K  —  D08AE05.
ATC Vet —  QD08AE05.
UNII — 0F32U78V2Q.

Pharmacopoeiaỉ. In Br. and us.
BP 2014: (Chloroxylenol). White or cream aystals or 
crystalline powder with a characteristic odour volaóle in 
steam. Very slightly soluble in vvater; beely soluble in 
alcohol; soluble in ether, in terpenes, in fixed oils, and in 
Solutions oỉ alkali hydroxides.
USP 36: (Chloroxyienol). White crystals or aystalline 
powder with a characteiistic odour volatile in steam. Very 
slightly soluble in vvaten beely soluble in alcohol. in ether, 
in teipenes, in fixed oils. and in Solutions of alkali 
hydroxides.

IncompatibilHy. Chloroxylenol has been reported to be 
incompatible with nonionic suiỉactants and methyl- 
cellulose.

Uses and Administration
Chloroxylenol is a dilorinated phenolic anúseptic that is 
bactciiddal against most Gram-positive bacteria but less 
actíve against staphylococd and Gram-negatìve bactería, 
and is often inactíve against Pseudonumas spp. Its activity 
against Ps. aeruginoía appears to be inaeased by the addition 
of ededc add. It is inactive against bacterial spores.

Chloroxylenol Solution (BP 2014) is used ỉor skin and 
wound disiníecdon, and chloroxylenol is used as a 
preservative in a variety oỉ other topical íormulatíons.

Adverse Effects and Precautions
Chloroxylenol in the recommended dilutions is generally 
non-irritant but skin sensitivity has occurred. There have 
be en isolated reports of poisonìng. Symptoms reponed 
indude corrosion oỉ the oral mucosa, larynx, and the 
gastrointestinal tract, bradycardia, hypotension, and renal 
íailure. Large amounts may cause CNS depression. 
Pulmonary aspứatìon oí chloroxylenol-based disiníectants 
may result in pneumonia, acute respứatory distress 
syndrome, and cardiorespiiatory arrest.

The antìmicrobial activity of chloroxylenol may be 
diminished through combination with organic matter. 
Aqueous Solutions of chloroxylenol may be susceptible to 
contaminatìon witb micro-organisins. To reduce this risk, 
Solutions must be besbly prepared at the recommendeđ 
concentration and appropriate measures should be taken to 
pievent contamination during storage or dilutìon.

Poisoning. Reports of latal OT severe seU-poisoning with 
chloroxylenol solutìon.1*5

ỉ. Meek D, et ai. Fital seư-poisoning with Denoỉ. Post§Tũẩ Med J ỉ 977; 93: 
229-31.

2. Joubert ?, et ứL Severe Dcnoỉ (dìloraxyỉeDOỈ and terpỉneol) poỉsoning. 
BMJ197$Ĩ ỉ :  890.

3. TYK. et *L Chemỉcal gastro-oesopỉugỉtis, upper gascroỉmestỉnal 
haemorrhage and gastroscopỉc fln<flng» ỉo0owỉng Detỉol poisonỉng. Htatt 
Exp Ttoàai 1995:14:18-19.

4. Chan TY* Crỉtchỉey JA. Pnlmonary aspiratíai folỉowỉng Dettol
the scope ỉor preventkm. Hum Tữxkoỉ 1996; 15: 843-6.

5. icrynt GM* et ũL Deỉayed upper aỉnvay obstructionỉ a ỉưe^threateiỉlng 
compỉkatlon of Dettoỉ poỉsõõiDg. Aĩtaãthaia-1997; 92:261-3.

Preparations
Proprietary PfBị>únilĩons (details are given ỉn Voỉume B)

Sbiglt-ingreclient Preporahons. Arg.: Bspadol; Talovvin; AustraL: 
Dettol; Bdg.: Dettoll CanaéL: Antíbactẽdal; Colourless Antisep- 
d c  Contact; Dennex t  Dettol; Digidean E Foam Hand Soap; 
Epi Washf; Epicare; Germiddal Hand Soap; Grasp; Health Care 
Antiseptic Soap; Health Caie E-2 Antis Lot Soap; Kimcare 
Antibacterialt; Medi-Scrub; Micrell; Phenrex; Prime Source 
with Chloroxylenol; Provon Andmicrobial; Provon Medicated 
with chloroxylenob Septiline; Soft Care Antlseptic Soft Care 
Sanitỉzing; Sobdde Handwash; Surgical Scmb and Handvvash: 
Virobex-P: Cz.: Dettolmed; Gr.: Detiol; Denolsept; Hong Kong: 
Dettolt: New Dettolt; ỉrL: Dettol’ ĩlaL: Neomercurocxomo; 
Malaysũr. Dettol; Neth.: Dettol; NZ: Dettol; S.Afr.: Dettol; Sin
gapore. Dettol; Thai.: Dettol; UK: Dettol.

MuhHngredíent Prepqmlions. Arg.: Jabonadd; Kytinon ATM; 
Previníec ZeaSorb; AustraL: Dettol Cream; ZeaSorbf; Canad.: 
Antiseptic Lotíonh Ensuite; Inhibit Sani-Dext; Soothing Foot 
Spray; Uphold Plus; ZeaSorb; chile Dermac Crema; Hong 
Kong: Acne-Aidt; DenoI-f; India: Denol obstetric Dettol; Det- 
tolin; Indon.: ZeaSorb; IrL: Detlol+; Rinstead: TCP; ZeaSorb; 
braeh Gargol; Hemo; Rexitolt; /tai.: Foille Scottature; Foille 
Sole; Malaysùt: Acne-Aỉdt; DettoL' NZ: Dettol; phữipp.: Sưep- 
sils; ZeaSorb; PoL: Sterovagt; S.Afr.: Respisnưterst: Woodwards 
Inhalant; ZeaSorbf; Singapore Acne-Aidt: Dettob ZeaSorb; 
ThaL: Dettol; ZeaSorbf; UK: Dettol; Eradidl; Rinstead; Skintex; 
TCP; ZeaSorb; USA: Calamydn; Cortamoxt; Cortane-B; Corxic 
ND; Cyotic Dermacoat; Poille: Pungi-Nail: Geri-Lav Pree; Gor- 
dochom; Lobana Peri-Garde; Mediotic-HC; Otidn HC; Oticin; 
Oto-End; Otomai-HC; PramOtic TriOxin; Unguentíne Plus; 
Zinotict; Zoto-HC.

Pharmocopoeiol Preporolions
BP 2014: Chloroxylenol Solutíon.

Cicliomenol iriNN)
Gdioménol; Cidìomenolum; LịMKmioMéHon. 
2-Cydohexyl-4-iodo-3j5-xylenol.
CmH191O=3302 
CAS — 10572-34-6 
UNII — GYU56H6ẼBV.

PmỊile
Cidiomenol is an antiseptic induded in preparations 
intended for the topical ưeatment of mouth and throat 
iniections.

Cinnamic Acid
Gnámico, ácido; Gnnamylic Acid; KopMMHan Kncnoĩa. 
(rans-3-Phenylpropenoic acid.
C6HS.GHGH.C02H=1482 
045 — 621-82-9. 
u m  —  ỤỈ4A8Ỉ2J8D.

Pharmacopoeias. In Br.
BP 2014: (Cinnamic Add). Colourìess crystals with a laint 
balsamic odour. Very slightly soluble in waten beely soluble 
in alcohol; soluble in chloroỉorm and in ether.

ProỊỊIe
Cinnamic add has preservative properties. It ỉs used with 
benzoic add and other substances to simuỉate the ílavour ol 
tolu.

Preparations
Propríelory Preparalions (details are given in Volumẹ B)
Muhi-tngredienl Preparations. Arg.: Nơvobroncol; /ri: Hemo- 
cane; UK. Hemocane; Potters Geẽs ỉinctus; Sandeison's Ihroat 
SpedBc
Ptionnocopoeiol PrBporations
BP 2014: Tolu-Havour Soludon.

cloraphene ỊUSANỊ

ơoríene: Goroíene (plNN); Goroíène; Goroíéno; Gorofe- 
num; NSC-59989; Septiphene; KnopóộeH. 
2-Benzyl-4<hlorophenol.
C13H,,00=218.7 
CÃS— 120-32-1.
UNII —  7560BB0803.

All cross-reíerences reíer to entries in Volume A
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PrọịiỊe
Clorophene is a chlorinated phenolic antíseptic stated to bc 
active against a wide range oí bacteria, fungi, protozoa, and 
viruses. It is used as a skin diáníectant and for suriace and 
instrument disiníection. Cỉorophene sodium has also been 
used.

PreparaHons
proprietary Praporations (detaiis are given in Volume B)

Muhi-ingredient Preparotiom. Bdg.: Neo-Sabenyl; Canad.: Asep- 
tone I; Aseptone 2; Aseptone 5: Ger.: Bomixt; Freka-Denn+; 
Freka-Sept 80+; Helipur ItaL: Helipur; Hygienist' UAE: Radoi; 
USA: BTK-Plust.

Cresol
Crésol brut (ơesol, crude); Cresolum; Cresolum crudum 
(cresol, crude); ữesylic Acid; Kresol; Kresol, râ (cresol, crude); 
Kresoii, raaka (cresol, crudẹ); Kresolum Venaỉe; KrezoỊ; 
Krezolis, Ịiegrynintas (ơesd, ơude); Metacresol (BAN); 
Metilfienol;.Tricresol; Trìkresolum; Kpe30/1.
MéthyTphenol. .... r:.
C7H8Ó=108.1
CAS — 1319-77-3; 95-48-7 (o-aesól); 108-39-4 (m-cresol); 106- 
44-5 (p<resol).
UNII — GF3CGH8D7Z (ơesol); GGŨ4Y809L0 .(m-cesol); 
YW84DH5I7U (o-ơesol); 1MXT2UM8NV (p-ơesol).

NOTE. Some grades o f mixed cresois may be equivalent to Tar 
Acids (p. 1771.2).
Pharmacopoeias. In Chin., Eur. (see p. vu), and Jpn. Also in 
USNF.
Eur. also indudes mptacresoL
Ph. Eur. 8: (Cresol. Crude; Cresolum Crudum). A mixture 
of 0-, m-, and p-methylphenol. A colourless or pale brown 
liquid. Relatíve density 1.029 to 1.044. Spaiingly soluble in 
waten miscible Tvith alcohol and with dỉchỉoromethane. 
Protea bom light.
Ph. Eur. 8: (Metacresol; Metacresolum). A colouriess or 
yelỉovrish liquid. Relative density about 1.03. M.p. about 11 
degrees. Sparingly soluble in waten misdbie with alcohol 
and with dichloromethane. Store in airtight contaỉners. 
Protect bom light.
USNF 31: (Cresol). A mixture of cresol isomers obtained 
bom  coal tar or peơoleum. A colourless, yellovvish to 
brownish-yellow, or pinkish, highly rehactive liquid, 
becoming darker vvith age or on exposure to light, with a 
phenol-like, sometứnes empyreumatic odour. Spedfic 
gravity 1.030 to 1.038. Sparingly soluble in vvater, usualỉy 
ỉonning a doudy solution; misdble vvith alcohol, with 
ether, and with glycerol; dissolves in Solutions of fixed alkali 
hydroxides. A saturated solution in water is neutral or 
slightly add to litmus. Store in airtíght containers. Protect 
bom lĩght.

Proỉile
Cresol is a disỉnfectant with a similar actíon to phenol 
(p. 1763.3); suitable precautions should be taken to prevent 
absorption through the skin.

It has been used as Cresol and Soap Sohráon (BP 1968) 
(Lysol) as a general disiníectant but it has been largely 
superseded by other, less irritant, phenolic dỉsinỉectants. 
Cresol has been used In dentistry, alone or with 
lormaldehyde. but is causúc to the skin and unsuitable for 
skin and wound disiníection. The aresols have been widely 
used in disiníectants for domestic and hospital use. Cresol is 
also used as an antimiciobial preservatìve inparenteral 
pharmaceutỉcal preparations and in some topical formula- 
tions.

Poisoning. Relerences to poisoning with cresol Solu
tions.1'7

1. Côté M-A. tí ai. Acute Hciru-body anaemỉa due to severe cresol 
poisonỉng: successíul treatment wỉth erythrocytapheresis. Can MedAssoc 
71984; 130: 1319-22.

2. Wu MI. et ai. Conceotrated cresol intoxỉcaáen. Vtí Hum Taxừoi 1998; 40: 
341-3.

3. Hashỉmoto T, tí ai. Marked increases of aminotransỉerase levels aỉter 
cresol ingestion. Am J  Emerg Meắ 1998:16: 667-8.

4. Sakai Y, et ai. Chemical bum with systemỉc cresol imoxỉcatỉon. Ptdùtírỉnt 
1999; 41: 174-6.

5. Monma-Ohtald i .  tí aỉ. An autopsy case oi poisoQỈng by massỉve 
absorptỉon oí cresol a shoit tíme beỉore death. PờraakSd Dư2002; 126: 
77-81.

6. Hayakawa M. Severe hepatỉc dyshuctỉon foflowing cresol potsoníng. 
ùưẽrmve Can Med 2002; 28: ỉ  190-1.

7. Kamỉjo Y, et aL Hepatocelỉuỉar ỉnjuiy with hyperaminotransferasemia 
aíter crcsol ỉngestíon. A nh PatM  Lab Mai 2003; 127: 364-6.

Preparations
Proprietary Prepomrtons (details are given in Volume B) 

Single-ingredient Prepqrotions. ItaL: Creolina.

MulB ‘mgredient Preparotions. Arg.: Algiodent; Sulỉanoral T; 
AustraL: Fonno-Cresol Mitist; Fr.: Cidapext; Endotine; Mepa- 
cyt Switz.: Eau Predeuse; USA: Cresylate.

Dapabutan (riNNi

Đapàbutano; Đâpẩbutanurri; Đodecỷlaminopropyl-(3-ami- 
TObutyric acid; /lanaõyraH. 
(±j-3-(Í3-(Dodecylamino)propynamino}butyric acid. 
c , 9 ^ 2 0 2 = 3 2 8 .5  
.0 5  —  6582-31-6.
UNỊỊ —  1R0Y7OO7NR

ProỊịle
Dapabutan is a beta aminobutyric add derivative used as an 
antiseptíc.

Preparatìons
Propnekiry Preporolions (details are given in Volume B) 

Muiti-tngredient PreporoHons. Fr.: Sterlane.

Decamethoxine
Deịametoksin; ÍỊeKaMeTOKCvtH. ■■ "
A/,/yíW',W'-Tetramethyl-W,N,-bis(2-{[5-methyl-2-(1-methy- 
lethyÕ^cyclohexyrio^H-oxoethylĩ-llữ-decanediaminium 
dichloride.
CwH ^ a 2 N 2 0 4=693.9  
CAS — 38146-42-8

P ro fíle
Decamethoxine is a quatemary ammonium antiseptic and 
disintectant vvìth actions and uses simỉlar to those of other 
cationic surỉactants (see Cetrìmide, p. 1742.1). It is used 
topically ỉor disinỉection oỉ the skin and mucous membranes 
and for disiníectìon of equipment. Decamethoxine is also 
used as a gargle for inỉeơions of the oral ca vi ty and has been 
used topically or as an ũrrigation for iníections of the skin 
and various body cavities.

Preparations
Propõetary Pieparatíons (details are given in Volume B)

Single ingradient Preparations. Bus.: Oftadek (OtrraaeE); Ukr.: 
Decasan UlexacaH); Horosten (ropocreH).

Dehydroacetic Acid
.Dẹshídroacético, áddo; .Methylạcetopỵronone; ÍỊern- 
apbaqeTOBan Kncnoxa. ' : . ‘Ịy^y
3-Ạcetyỉ-b-mẻthyi-2tf-pyran-2,4(3H)-dione (keto form);. 3- 
Acetyl-^-hydroxý-órmethyi-lbApyran^-ÒEie (enol form).: 
Q,H8Ó4=168;l u ' -
Õ s  — 52045-6 (keto/brm); 77I-Ó3-9 (enoi Ibrm).
UNII — 2KAG279R6R. ■ - ■

Pharmacopoeias. In USNF.
USNP 31: (Dehydroacetic Add). A white or nearly white, 
crystalline powder. Very slightly soluble in vvaten soluble in 
aqueous Solutions of alkalis. One g dissolves in about 33 mL 
of alcohol and in ỉ  mL of acetone.

Sodium Dehydroacetate
Dehydracetic Sodium;. Deshidroacetato sódico; flern- 
apoaueĩaTHarpMA. .
The 'sodium salt: of 3-acetyí-6-methyl-2/-í-pyran-2,4(3H>- 
dione. r- ■ ■" " . -
C8H7Na04=T90.1
Ở& -4418-26-1; .
UNII —  8W46YN971G .......

Pharmacopoeias. In USNF.
USNF 31: (Sodium Dehydroaceute). A vvhite or practically 
white, odourless povvder. Freely soluble in water, in 
glycerol, and in propylene glycol.

bKompatibifitỵ. The acdvity oỉ sodium dehydroacetate 
may be reduced by alkaUne pH or interaction vvith nonio- 
nic surỉactants.

P r o í i Ị e

Dehydroacetic add and sodium dehydroacetate have some 
antiíungal activity and have been used in the preservation 
oí cosmetics and oral preparations.

Preparatíons
Proprietory Prsparatrâns (details are givcn in Volume B) 

Mtdti-ingrediant Prnpqrotions. Venez.: Photodenn AKN.

Dequalinium Chloríde (BAN, liNNi
8AQD-10; Cloruro de decualinio; Cloruro de dequalmío; 
OecalihitỊm Chlộrĩdẽ. Dècaminũm; Đecualínìo/.-dóturò de; 
Đekalinýum Kỉórũn Đebvalinìo chl'ôridạs;' Đelwa(inium' 
dichlond; Dekvaliníumklond; Đekvàliniúm-klbrid;" Dekvati- 
niumkloridi, Dequalìnu chlondum;'Dequalimi Oichloridum;' 
Déqualimum, Chlorure de; Dequaiinĩumchlonđ; ÃeKBannHua
X/iopnfl. .. ...;
NA/-Decamethylenebis(4-amino-2-methylquỊnoíiniumehrpr- 
ide). .. .. ■

.7 í : , " '  ■ -í-
C4S 6707-584} (deqụalinium); .S22rS3i-0-. (dequaỉinium’ 
chloàde); 4028-98-2 (dequalinium. .acetạte); ĩ.6022-70-r 
(dequalinium:salkylate): - -~
ATC — D08AH01; GỌ ỈAC05; R02AA02.
A7C Vet — QDÕ8AHỞĨ, QG01AC05, QR02ÀÃ0Z 
UM, — XYS8mm... .

Pharmacopoeias. In Eur. (see p. vu).
Ph. Eur. 8: (Dequalỉnium Chloride). A white or yellowish- 
white, hygroscopic powder. Slightly soluble in water and in 
alcohol. Store in airtight containers.

Incompcrtibility. Dequalỉnium chỉoride is incompatibỉe 
with soaps and othẽr anionic suiĩactants, with phenol, 
and with chlorocresol.

Profi’/e
Oequalỉnium chloride is a bisquatemary quinolỉnium 
anúseptic, baaeriddal against many Gram-positive and 
Gram-negative bacteria. and eỉỉective against fungL It is 
mainly used in the form of lozenges in the treatment of 
minor inỉections of the mouth and throat. It has been 
applied topically in the treatment oỉ skin and vaginaỉ 
iníections.

Dequalinium salỉcylate and undecenoate have also been 
used.

Preparatíons
Propriekiry Preporations (details are given in Volume B)

Sngie-ingredient Preparation*. Austrũc. Evazok TonsilloL' Belg.: 
Anginol; Laryngarsolt; CatuuL: Dequadin; ơiina: Delin 
Qỉnglỉ (jfí!l); Cz.: Naxyl; Ger.: Evazolf; Fluomizm; Fluomydn 
Nf; Gurgellosung-ratiopharm; Sorotỷ; Gr.: Decosan; Hong 
Kong: Christont; Decolt: Delin; Dequadin; Dexxon; Fluomizin; 
Nofrozict; Roxineỷ; India: Dequadin: Indon.: Decamedỉn; 
Degirol SP Troches; Iri: Dequadin; ItaL: Dequadin; Dequosan- 
gola; Faringina; Goladin: Osangin; Pumilsan; Malaysùn Delin; 
Dequadỉn; DQM; Roxine; SP Troches; N e t h Nattennan Sttep- 
tobee; Pkilipp.: Dequadin; RBí.: FIuomisin (<I)Jiy0MH3HH); sin
gapore. Beacons DQ; Dequa-lon Dequadin; SP Troches; Swtíz.: 
Decatylenet: Fluomizin; Thai.: Baron; Dechot: Deof;
Dequadirit: Fluomizin; V Day Lozenges; Turk.: Dequadin; 
Donaxyl; UK: Dequadin; Labosept; Ukr.: PlnnmiTin
(<t>ayOMK3HH); Venez.: Dequadin; Laimolin.

Muhi-ingrediant Preparations. Austria: Dequalinetten; Dequo- 
nal; Eudllin; Pluorex Plus; Belg.: Angin-San; Anginol-Lido- 
caine; Dequalid; Ororhinathiol; Braz.: Dequadin; chỉrur. Deq 
(&íẫ); Ger.: Dequonal; Ephepect-Blocker-Pastillen N; Jasi- 
menth CN; Wick Sulagil; Hong Kong: Decatylen; Deq; Ephepect 
Blocker; UqualonỶ; Quadezyme; Scassh Trouch Lozenge: 
Indon.: Sentrilt; Irt: Dequacaine; Ital.: Lisomudl Gola: Trans- 
pulmina Gola; Malaysia: Decatylen; Deq; Upha Lozenges: Aíex.: 
Angenovag; Norw.: Apolar med dekvalin; PoL: Teteseptỷ; Pơrt.: 
Anginova; Decatyleno: Dek: MedUont; S.Afir.: Dequadin 
Mouth Paine singapore. Decatylen; Deq; spain: Anginovag; 
Roberiarin; Switz.: Anginova; Atbid-top; Decasept N+; Decaty- 
lene Neo; Dequonal; Tyroqualine; Thai.: Deq; Sentrilt; UK: 
Dequacaine; Ukr.: Anginovag (AHTHHOBar); Decatylen
CSexaTHneH); Eũsot (3ộiooa); Lisak (iboax); I.izak (Tbma); 
Venez.: Alantamida: Beiưodiazol; Laimoqualin.

Diacetylamỉnoaxotoluene
Diacetàzotòl;.; Điacetỉfẩminốazotoluene; Pellidol; flna- 
uero/iaMMH0a30T0/!yọn. ; _ _ ; ’
4-Diacetylamir\ặ-2,3-dimethylazobenzene. .. :

' l  ;
Ờ r —  83-63-6 J

Prọfi/ẹ
Diacetylaminoazotoluene is an ỉưitiseptic that has been used 
topicalỉy to promote vround healing.

The Symbol t  denotes a preparatìon no longer actively marketed
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Preparations
lYoprietary PrapoitiSons (dẹtaỉls are given in Volume B) 

Muki ingredient Piaporolions. Austrùr. Dermowundf.

Diaxolidinyl Ureo
Diarolịdinyíureìu - r . “ ■ -
AHl(3-BfsÓìydròỹcymetHyOj2I5:cRoxo-4-ĩmidazolidinyQ-Nl,N'- 
bis(hydraxymeínýf)uréa. ,

C45 — 78491-02-8. ' f :
VNII — H5RIZ3MPW4: ' :

Proỉíle
Diazolidinyl urea is an únidazoiidinyl preservatìve with 
similar properties and uses to imidurea (p. 17S8.2).

Preparatìons
Proprietary Preporotions (details are given in Volume B)

MuHi-ingrodient Preporotiom. chũe. Eucerin Piel Grasaỷ; Indùr. 
Emolene.

Dibrompropamidine Isetionate IBANM, riNNMi
Dịbromiprồpamidiinidi-isetionaatti; Dibromopropamidine 
Isethionàte; Dibromopropamidyny diizétionian; Dibrompro- 
pamidinạ, • isetíohatOi: de; DỈbrompropamidindiisetionat 
Dibrompropamidin-diisetionát; Dibrompropamidine Diise- 
tionatẽ; Dibrompropamidine, diisétionate de; Dibrompro- 
pamidine, Isétionate de; Dibrompropamidini Diisetionas;; 
Dibrompropamidiro lsetionas; Isetionato de dibrompropa- 
midina; fln6poMnponaMMflMHa H3ẽTMOHaT. 
3,3'-Dibromo-4,4'-trimethylenedioxydibenzamidine bis(2- 
hydroxyẹthanesulphonate).
C,7H1eBr2N4Oj,2CỉHli04S=7224
CAS — 496-00-4 (dibrompropamỉdine); 614-87-9 (dibrompro- 
pơmidine isetionate).
ATC.—  D08AC01; S0ỈAX14. . .
ATC Vet — QD08AC01; QS0ÌAX14. 
um  — 12Y597M062: - -

Pbarmocopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Dibrompropamidine Diisetionate). A vvhite or 
alxnost white, crystalline powder. Preely soluble or soluble 
in water; slightly soluble in alcohol; practically insoluble in 
dichloromethane. A 5% solution ìn water has a pH of 5.0 to 
6.0

Profìle
Dibrotnpropamidine isetionate is an aromatic diamidine 
antiseptic similar to propamidine (p. 1767.3). It is 
bacteritídal against Gram-positive bacteria but is less acdve 
against Gram-negatíve bacteria and spore-íorming organ- 
isms. It also has antííungal properties. It is available as 
topical preparations for the local treatment of minor eye and 
skin iníections.

Preparations
Prapriatary PiapmulNNis (details are given in Volume B)

Sngla ingradhrt PnparalMH. AustraL: Brulidinet; IrL:
Brolenr Golden Eye: Norw.: Brulidine; NZ: Brolene; SJi.fr.: 
Brolene; UK: Brolene; Brulidine; Golden Eye Ointment; Pickles 
Antiseptìc Cream.

MuthingradMnt Praporoểiotìv UK: Healtby Feet; No-Sor Nose 
Bahn,- RBC Swann.

DichỊordimethyihydantoin
Dtóorodiniẹtilhidantoína;
,1,3-Dich1oto~5,5-dirnethylhydantoin; 1,3-Dichloro-5,5- 
rfimethyỉimidázolỉdihe-2,4-dióne.
C s H s ^ N ^ i g T - O
CÁS — 118^52-5 ... -

Protìle
Dichlordũnethylhydantoin is a diáníectant used as a source 
oỉ chlorine, ỉor sterilising ỉood and dairy equipment and aỉ a 
bleach. It contains about 72% w/w oi 'avaỉlable chlorine' 
(seep. 1746.3).

Bromochlorodimethylhydantoin (C5H6N20 2BrCl = 
241.5) is a dosely related bromine-releasing compound 
used for the disinỉection of swữnmứig-pool vvater.

Dkhlorobenryl AỊcohol __
Ảlcohol dielorobendlico; ’2,4rDichlorbenzyl-alcohotum; 
Dichlorophenyicarbinol; -2,4-Điklooribentsyyli-alkòholi;-2,4- 
D i k l o r be ns y l a l koho l ;  Di k l o r obe nz i l  Alkol; 
flMXpop6eH3MnoéblÌÍ CnnpT.
■ 2,^DIchlorobenzyl alcohpl.
C7H(Sa 2Ò=T77.0 
C45 —  1777-82-8 
ATC— RỎ2ÁA03:
ATC Vét — QR02AA03..
UNII —  1NKX3648I9.

Profìlẹ
Dichlorobemyl alcohol is an antiseptic used chieíly as an 
ingredient oỉ lozenges in the treatment of minor inỉectíons 
of the mouth and throat.

Porphyría. The Drug Database for Acute Porphyrìa, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, classiíìes dichlorobenzyl 
alcohol as possibly porphyrinogenic it should be used 
only when no saíer altemative is available and precautions 
should be considered in vulnerable patienu.1

1. The Drug Daiabasc íor Acute Porphyriế. Avatiable at: http://www. 
drugs-porphyiia.org (accessed 24/10/1 i )

Preparations
Propõelory Preparations (details are given in Volume B)

Single-ingredient Preparations. /(ai: Neo Borodllina Collutorio; 
Neo BorodUina Spray.

Muhi-ingredĩent Preporotions. Arg.: Sưepsilỉ Plus; Sưepsils: Aus- 
traL: Aynons Antiseptic Logidn Rapid Reliet Strepsilỉ Numb- 
ỉng; Sưepsils Plust; Sơepsils; Austria: Coldangin; Neo-Angin; 
Sulgan 99; Belg.: Strepsils + Lidocaỉne; Strepsilỉ Cool Mint; 
Strepsils Mentholt; Sưepsils Vit C; Sữepsils; CatuuL: Cepacol 
Sensationỉ Cooling; Cepacol Sensatíons Sore Throat & Blocked 
Nose; Cepacol Sensatíonỉ Sore Throat & Cough; Cepacol Sensa- 
tìons Wanning; Cepacol Sensations; Strepsils cherryt; Strepsils 
Cool’ Sơepsils Sore Throat Blodced Nose; Sưepsik: OtOr. Han- 
saplast Antũnicoticot; Cz.: Neo-Angin; Sưepsils Cooling Mint; 
Strepsilỉ Menthol a Eucalyptus; Sơepsils Plus; Snepsilỉ Vitamin 
C; Sưepsils; Denm.: Stiepsils; Pin.: Bahitín; Med-Angin; Strep- 
sils Menthol; Sữepsils; Fr.: Sưepsilỉ Lidocaine; Sưepsils Miel- 
Citron; Strepsils Vitamine C; Sưepsils; Sưepsilspray; Ger.: 
Dobendan Coolf; Dobendan Junỉon Dobendan Synergie; 
Dobendan Warm; Neo-Angin; Gr.: Sơepsils Plus; Snepsilỉ; 
Hong Kong: Logidn Rapid Reliet* Strepsils Dual Action; Sữep- 
sils; Hung.: Neo-Angin; Snepsils Menthol and Eucalyptus; 
Strepsỉls Plus Strepỉilỉ Vitamin C; Sưepsils; Indùr. Coỉsils; IrL: 
Strepsils +Plus Anaesthetíc Sơepsils Cool; Strepsils Dual 
Actìont; Strepsils Sore Throat and Blocked Nose; Strepsils 
Throat; Sưepsils Vitanún c  Sưepsils; Israel: Sưepỉilỉ Plus; 
Sưepsils wỉth Menthol and Eucalyptus; Sưepsilỉ with Vitamin 
C; Strepsilỉ; ItaL: Arscolloid; Benagol Mentolo-Eucaliptolo: 
Benagol Vitamina C; Benagolỉ Bioarscolloid; Cortì-Arscolloid; 
Neo Borodllỉna Balsamìca: Neo Borodllina C; Neo Borodllỉna 
Tosse Compresse; Neo Borodllina; Malaysiax Chericot Strepsilỉ 
Dual Actìon; Strepsils; Neth.: Sưepsils Menthol & Eucalyptust; 
Strepsils Sinaasappel & Vitamine C; Strepsils; NZ: Strepsils Plus 
Anaestheúc Strepsỉls with Vitamin C; Sơepsils; Phữipp.: Sưep- 
sils: Strepsils; Theraál; PoL: Neo-Angin; Strepsils; PorL: Bena- 
golt; BenoraL' Dropdna; Strepsils; Rus.: Astrasept (AcTpacHrr); 
Coldaa Loipils (KansaKT JIopnHnc); Gorpds (rOPIDUIC); Neo- 
Angin (Heo-AaniH); Rinza Lorsept (Pmai BopcenT); Strepsils 
(Crpenciuic); Strepsils Plus (CTpencnnc Ilinoc); Strepsils vrith Vit- 
amin c  (CipencHnc e Bhtuoihoh C); Suprima-Lor (CynpKMa- 
JIop); Therasũ (Tepacna); S.Afr.: Strepsilỉ Eucalyptus Mentholỷ; 
Strepslls Orange-Ct; Strepsilỉ Plus; Sưepsilỉ Soothing Honey & 
Lemont; Strepsils: Singapore: Coỉsila; Logidn Rapid Reliet* 
Robitussin Medlcated Lozenges Strepóls Max Pius; Strepsils; 
Spain: Soepsils con Vitamina C; Strepsils Lidocaina; Strepsils; 
Swe<L: Bahitín; Strepsiỉs; Switz.: Anginazob Angisan; Hexnilet- 
tent; Lidazon; Strepsils with Vitamin C; Strepsils; Sulgan N; 
Sulgan N; Thai.: Strepsilỉ Butter Menthol Capsicumt; StrepsOs 
Maxiphm; Strepsils Plus Vit C; Strepsils Sugar Freef; Throatsil 
Plus; Throatsll; Turk.: Med-Angin; Strepsils C; Strepsils MentoL' 
Strepsils; UK: Strepãls with Vỉtamin C; Strepsils; ukr.: Angi 
Sept Dr Theiss (Ahtr Cenr ỊỊp Ttũcc): Coldact Lor Pils (Konaarr 
JIop IIiuic); Neo-Angin (Hco-Ahtkh); Rinza Lorsept (PnH3a 
JIopcenT); Strepsìlí (CTpenciuic); Strepsils Pìus (CtpencHnc).

Dkhloroxyienol /BAN, riNNỊ

DCMX; Dichlofometaxylenol; Dichloroxylénol; Dichloroxyle- 
nolum;:Dicloroxilẹnol; flvixnopoKOineHO/i.
24-Dichlc3ro-3,5-xylenol;2,4-Dtchlorọ-3í-dimethylphenol! 
C ÍH ,a 20= 1 9 1 .1  ; ■ '
CAS — 133-53-9.
UNII —  5ỈAC490LT7.

P / o f i f e

Dichloroxylenol is a chlorinated phenolic antiseptic

All cross-reíerences reíer to entries m Volume A

Preparoiions
Prupiiatary Preporoliona (details are given in Volume B) 

ingredtenl Preporodons. bidia: Haỉũdnol. 

Mufet-ingre<Senf Ptapoiqtions. Inđia: Faứgenol; UAB: Radol.

Didecyldimethylammonium chloríde
Didedldimetilahnonio, dòruro de; Didecyldimonium Chíor- 
idẻ; ÍỊnpeuHnnMMerónaMạnoHMA Xnopnfl. - -
N-Decyl-N^demethyl-l-decanaminium chloride. 
CnH<aON=362.ĩ 
GAS — 7173-51-5. ■
A7C— D08AJỌ6.
ATC Vet —  QD08AJ06.
UNII —  JXN4009Y9B.

ProAVẹ
Didecyldimethylammonium chloríde iỉ a quatemary 
ammonium disinỉeaant used in preparations for disiníec- 
tion of the skin and mucous membranes. It is also used to 
disinỉect instmments and suríaces.

Preparations
Proprietary PrapornHona (details are given in Volume B)

Singla ingrađ ant PreparoHons. Canad.: Basix Neunal; Bio-San: 
Ger.: Amosept; Fungisept; Ital.: AJfa Bergamon; Bergamon In: 
Fannasept; Septidll.

Multr-ingredient Preparatìons. CanatL: Bio Klean; Fr.: Aniospray 
29f; Aniosymet; Hexanios G+Rf; Surfaniosf; Ger.: Almyrol; 
Freka-Nol-h Hexaquart plus; Hexaquart S: Kohrsolin extra; 
Kohnolin FF; Konolex Extra; Korsolex FF; Korsolex Plus; Lyso- 
tonnin 3000; Lysofoimỉn speziab Meliseptol Rapid; Melsept SF; 
Melsitt; Mikrobac Tissues; Teta Extrat; Itaĩ.: Melsept SF; Suritĩ.: 
Desamon; USA: Vi Rid-Ready.

1 /6-Dihydroxy-2,5-dioxahexane
Ethylene Glycol Bis(semiformal); (Ethylenedioxy)dimethanol., 
[U-Ethanediylbis(oxy)]bismethanol.
C 4 H 10P 4 = 1 2 2 1  . ’

CAS — 3586-55-8

ProỊỊỊe
l,6-Dihydroxy-2,5,-dioxahexane is an aldehyde that slowly 
releases íormaldehyde. It is used íor the disinỉeaion of 
suríaces and oỉ medical and surgical instruments.

Preparotìons
Praprietary Prapamtionĩ (deuils are given ỉh Volume B)

Muki-ngrediant Preporolioni. Ger.: Badllolt; Kohrsolin extra; 
Kohrsolinỷ; Korsolex basic Korsolex Extra.

Dioctyldimethylammonium chloride
Dimethyidioctylammonium Chloride; Dioctyl Dimethyl 
Amrnonium Chtoride; fluoKTMnflnMeTMnaMMOHufl Xnoptvt- 
N,N- Dimethyl-A/-octyl-l-octanaminium chloride. 
c |8KioơN=306.0 .
d is .-r  553844-3.

PrọỊile
Dioctyldimethylanunonium chloride is a quatemary 
ammonium disinỉectant used ứi preparations ỉor disiníec- 
non of suiíaces.

Preparotions
Pi opriakry Pnporabons (details are given in Volume B) 

MukHngradbnt Preparotiom. USA: Vi Rid-Ready.

D o d e d o n h im  B r o m id e  ỊriNNỊ 
Bromuro de dodedonio; Dcxdeclonii Bromidum; Dodeclonio, 
bromuro dè; Dodédonium, Bromure de; Gfi-412; /HoneKno- 
HMB SpOMIỈA.
[2-(p-ChlorDphenoxy)ethyl]dodecyldimethylammonium 
bromide. ị
C22H39BrCINO=448.9 
CĂS — 15687-13-5
UNII —  XD8BÚ85ZLK , .. . ■

http://www
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Proỉile
Dodedonium bromide is an antìseptíc that has been 
includeđ in multi-ingredient preparaúons intended for the 
treatment of skin and anorectal disorders.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Muhi-ingradient Preporations. Betg.: Biogaze; Fr.: Denneol; Phle- 
bocreme; Phlebosup; Sedaplaieỷ; Sedorrhoide.

Domiphen Bromide /RAN, uSAN, riNNi 

Brómùtò deỳorhlíeno; Etomííeenibrotrìidi;. Đomifèrìbromid; 
Domiíeno; bromuro deí Đomiphène,: Brómurè' dè; 
Đomipheni Bromiđủm; NSC-39415; PDDB; Phenodođeci- 
nium Bromide; fl0 MM<Ị)èHa BpoMMẠ. 
Dodecyldimethyl-2-phenoxyethyíammonium bromide. 
C22H<oBrNO=414.5
CAS — 13900-14-6 (domipherí); 538-71-6 (domiphen bromide). 
ATC —  A01A806.
ATC Vet —  QA01AB06.
UNII —  R4CY19Y57C : '

Pharmacopoeias. In Br. CbíTLincludes the monohydrate. 
BP 2014: (Domiphen Bromide). Colourless or íaintly 
yellovv, crystaHine ílakes. Freely soluble in water and in 
alcohol; soluble in acetone,

Incompatibility. Domiphen bromide is incomparible with 
soaps and other anionic suríactants.

Prọ/ilẹ
Domiphen bromide is a quatemary anunonium antìseptic 
vvith actions and uses sũnilar to those oỉ other cationic 
surỉactants (see Cetrimide, p. 1742.1). Preparatíons 
containing domỉphen brotnide are used in the ưeatment 
oỉ minor inỉections of the mouth and throat.

Preparatíons
Proprietary Preparalions (details are given in Volume B)
Singie-ingredient Preporations. Canad.: Antiseptique Pastìllest; 
Bronchodex Pasúllest; Gr.: Desept; /tai: Bradorab Malaysùr. 
Domidin; Port.: Neobradoral.
MuhHngredient Preporotions. Austria: Bepanthent; Bradosol; 
Cattad.: Nupercainal; Chile: Oralíresh; Fr.: Fluoselgine; ỉndia: 
Bradex-Vio/orm; /te/.: Inalan PoL: Vioseptt; uicr.: Vlosept 
(BHocenT)+.

Erythorbic Acid
o-Araboascorbic Add; E315; Éryẽorbin; Glucọsaccharonic 
Acid; Isoaseorbic Add; Isoyitamih C' Saccharosonic Acid; 
3 pwT0 p6 0 Bafl Kncnora.
o-e/yrhro-Hex^-enoic add y-laaone; o-e/ythro-Hex-2-enonic 
add y-lactone. ■ ’ ' • -
C6K Á =176J -
CAS — 89-65-6.
ỤN1I —' 3113320ỊH.

Pbarmacopoeias. In USNF.
USNF 31: (Erythorbic Add). White or slightly yellovv 
crystals or povvder. It gradually darkens vvhen exposed to 
light. In the dry State, it is reasonably stable in air, but in 
solution, it rapidly deteriorates in the presence of air. Oneg 
is soiuble in about 2.5 mL of water and in about 20 mL of 
alcohol. Slightly soluble in glycerol. Store in airtight 
containers. Protect from light.

Sodium Erythorbate
E3T6; Sodium IsaascorbaterSodium Isovtamin C3pKT0p6ẩf 
Haĩpnn. ■■■■■■■,■
<^H7Nạ06=T98.J::
G4S —  6381-77-7 (anhydrous monosodium eryỉhọrbate); 
7378-23-6 (anhydrouĩ sodium erỵthorbate, xNơ); 63524-04-9 
'(monòsodiừm eiỷthorbate rnỡõohýdràteX 
UNII —  BZ468R6XRD. .. - _

Profiíe
Erythorbic atíd is the stereoisomer oí L-ascorbic add 
(p. 2110.3), but has little vitamin-C potency. Etythorbic 
add  and its sodium salt are used as antoxidants in (oods and 
oral phannaceutical preparatìons.

Ethoxyquin
Etoxiquina; 3ỊTOKCMXMH. ■
6-Ethoxy: 1,2-đihỵdro-2Z4'trimethylquinoline.

CmH79N02173
CÁS — 91-53-1 : ■
UNịl — 9T1410R40R.

Proíìlẹ
Ethoxyquin has been used as an antoxidant íor the 
prevention of common scald oí apples and pears duiing 
storage and as an additive to anìmal íeeds. Concem has been 
expressed over the toxidty of ethoxyquin and its residues 
on ỉoodstuỉfs and its use is limiteđ or restricted in some 
countries.

Ethylene Oxỉde
pìrneứíyierte oxide; Epoxietano; f,2-Epoxyethane; Etyienu 
tiịạnek; óxido de etileno; Oxirane; Oxirano; OKMCb 3ro/ieHa; 
3rwieHOKCHfl.
C2H4O=44.05 
CÃ5 —  75-21-8.
UNII — 1IH7GNN18P.

Description. Ethylene oxide is a colourless Qammable gas 
at room temperature and atmospheric pressure.

Stabilìty. Mixtures of ethylene oxide with oxygen or air 
are explosive but the risk can be reduced by the addition 
of carbon dioxide or Quorocarbons.

Uses
Ethylene oxide is a bacteriddal and fungidđal gaseous 
diỉiníectant that is eữective against most micro-organisms, 
induding vừuses. It is also sporiddal. It is used for the 
gaseous sterilisation of heat-labile pharmaceutical and 
surgical materiaỉs that cannot be sterìlised by other means.

Ethylene oxide íorms expiosive tnixtures with air; this 
may be overcome by using mixtures containing 10% 
ethylene oxide in carbon dioxide, or by removing at least 
95% oỉ the air írom the apparatus beíore admitting either 
ethylene oxide or a mixture of 90% ethylene oxide in 
carbon dioxide. Altematively, non-Qammable mixtures of 
dichlorodUluoromethane and trichloroAuoromethane vvith 
9 to 12% w/w of ethylene oxide have been employed, but 
restrictìons on the release of íluorocarbons or CFCs limit 
their use.

Effective sterilisation by ethylene oxide depends on 
exposure time, temperature, humidity, the amount and 
type of microbial contamination, and the partial pressure of 
the ethylene oxide in the exposure chamber. Concentra- 
tìons oí 400 to 1000 mg/litre are usually used for 
sterilisation and the process tìme may vary from 30 minutes 
to 10 hours. The materìal being sterilised must be permeable 
to ethylene oxide ư ocduded micro-organisms are present. 
The bacteríddal action is accelerated by inaease of 
temperature; the average temperature used is betvveen 40 
degrees and 50 degrees.

Moisture is essential for sterilisation by ethylene oxide. 
In practice, dry mỈCTO-organisms need to be rehydrated 
beíore ethylene oxide can be effective; humidihcatíon is 
normally carried out under vacuum beíore the introduction 
of ethylene oxide. Relative humidities of 40 to 60% are 
used.

Control oỉ physical ỉactors does not assure stenlity, and 
the process should be monitored usually by using 
standardised suspensions of aerobic spores such as those of 
Baríllus subtilis var. nigtr.

Adverse Effeds and Precautions
Ethylene oxide irritates the eyes and respiratory tract and 
may also cause nausea and vomitỉng, diaưhoea, headache, 
vertigo, CNS depression, dyspnoea, and pulmonary 
oedema. Liver and kidney damage and haemolysis may 
occur. Fatalities have occurred. Excessive expostire of the 
skin to liquid or solution causes bums, blisterìng, ưiitation, 
and dermatitis; percutaneous absorption may lead to 
systemic efiects.

Many materials induding plastics and rubber adsorb 
ethylene oxide. ư such materials are being stcrilised with 
ethylene oxide all traces oí the gas must be removed beỉore 
the materials can be used; removal may be by venólatìon or 
more active means. Hypersensitivity reactions, induding 
anaphylaxis, have been assodated vvith ethylene oxide- 
contaminated materials. Ethylene oxide may also react with 
materials being steiilised to produce substances such as 
ethylene chlorohydrin (with chloride) or ethylene glycol 
(with water); these may contribute to any toxidty.

Phannaceutical manuỉacturers within the EU have been 
advised to use ethylene oxide only when there is no 
altemative. Ethylene oxide has been shovvn to have 
cardnogenic and mutagenic properties and there is 
evidence of increased risk oỉ neoplasms íollovving 
occupatìonal exposure.

Reviews.
1. WHO. Eihylene oxide. Envinmmatícd Httdtk Criaria 5Ĩ. Geneva: WHO, 

19ts. AvaOable a t  bnp://www.inchein.org/docun>ents/ehc/ehc/ehcỉS. 
htm (accessed 15/03/06)

2. WHO. Elhyỉcne oxỉde health and saiety guide. IPCS HaUh and Safety 
Guidt l í .  Geneva: WRO, 1988. Available ae http://www.inchan.org/ 
documam/hỉg/hsg/hsg016.htm (accesed 15/03/06)

3. WHO. Ethylene oxỉde. Conáse ỉnưmational Chtmiaứ Assasmtnt Doaomrữ 
54 Gcneva: WHO, 2003. Available at: http://www.whoánt/ỉpcs/ 
pubUcatiotu/ctcad/en/dcad54.pdf (accessed 15/03/06)

Girdnogenidty. Exposure of workers to ethylene oxide 
has been assodated with the development of lymphatìc 
and haematopoietic cancer and there is concem that it 
may be linked to breast cancer. In order to evaluate the 
cardnogenidty oí ethylene oxide the Natíonal Institute for 
Occupational Saíety and Health (NIOSH), m the mid 
1980s, assembled a cohort of about 18000 vvorkers 
exposed to ethylene oxide.1-3 Results of the initial cohort 
folĩowed up to 1987 showed no overall excess of haemato- 
poietic cancer, but did find a ágniScant excess oí 
non-Hodgkin's lymphoma among men.1 Based on limited 
dinical evidence bom humans and hom àgniScant evi- 
dence in animal studies, the IARC conduded in 1994 that 
there was suffident evidence to cỉassify ethylene oxide as 
a dehnite human cardnogen.4 A later evaluatìon3 of the 
NIOSH cohort ỉrom 1987 to 1998 ũxdicated that, despite 
2852 deaths as opposed to 1177 deaths in the earlier 
study, there was little evidence of cancer excesses íor 
ethylene oxide exposed workers versus the general popu- 
latìon, with the exception oỉ bone cancer (6 deaths), and 
no condusion could be drawn hom this smaQ number. 
However, exposure -response analyses ỉound statistically 
signihcant evidence of an assodatíon betvveen increased 
exposure and some types of haematopoietic cancer (non- 
Hodgkin's lymphoma and lymphocytic leukaemỉa), parti- 
cularly for males.13 There was also some evidence for a 
positive exposure-response for breast cancer. Follow-up of 
a cohort of 2876 vvorkers exposeđ to ethylene oxide in the 
UK5 lound no statistically signiBcant increase in mortality 
hom cancer overall, or hom any spedhc category of 
tumour. A study4 of a cohort of 7576 íemale woikers 
exposed to ethylene oxide suggested that ethylene oxide 
was assodated with breast cancer. However, the authors 
indicated weaknesses in the study that could have influ- 
enced the hndings.

ỉ . Steenland K,€ ta i. Mortaỉity among workers exposed E0 cthyỉene oxidc. 
NEngUM ed 1991; 324: 1402-7.

2. Suyner u  et ai. Bxposure-response anaỉysis of cancer mortaiity in a 
cohort of workers exposed to ethylene oxỉde. Am J Bpidmiot 1993; 130: 
7*7-98.

3. SteenUnd K. et (ứ. Mortalỉty anaỉyses in a cohort of 18235 ethylene 
oxidc exposed vvorkers: foỉlow up extended írom 1987 to 1998. Occup 
Environ Med 2004: 61: 2-7.

4. tARC/WHO. Some industrial diemỉcaỉs. IARC mơnoỊTaphs an the
tvaluaòon o f the carânogeme rừk of chemicaừ to humam voiume 60 1994. 
Available at: http://monographs.Ịarc.ữ/BNG/Monognphs/voỉ60/
voỉume60.pdỉ (accessed 23/05/06)

5. Coggon Da et a i Monaỉỉty of vvorkers exposcd to etbylene oxide: 
extended follow up of a Britỉsh cohort. Ooatp Envừvn Med 2004; 61: 358- 
62.

6. Steenỉand K. et ai. Ethyỉene oxide and breast cancer mddence in a 
cohort study of 7576 vvomen (United States). CanctrCauses Cơntrol 2003; 
14: 531-9.

Effects on the nervous System. Four men exposed to ethy- 
lene oxide at a concentration oí greater than 700ppin 
dcveloped neurological disorden. One experienced head- 
aches, nausea, vomiting, and lethargy followed by major 
motor seóures. The others had headaches, limb numbness 
and weakness, increased taúgue, ưouble with memory 
and thought processes, and slurred speech. Three alsõ 
developed cataracts, and one required bilateral cataract 
extractions.1 Rash. followed a few monthỉ later by hand 
numbness and vveakness, headaches, and cognitive 
impairment. has been reported2 in a cluster of 12 surgical 
nurses and technicians aíter exposure for 5 months to 
ethylene oxide-contaminated surgical gowns. Several 
patients showed signs of peripheral and CNS dysíunction 
and one patient had signs of axonal injury.

1. Jay WM, tí al. Possible rcUúonship of cthylene oxide exposure to 
c a u n a  tormaũon. Am J Ophthabml 1982; 93: 727-32.

2. Braihear A. tí al. Ethylene oxldc neurotoxidty: a duiter oi 12 nurses 
with peripheral and Central nervous System toxidty. Nturology 1996; 46: 
992-8.

HypersensitivHy. Anaphylaaoid reactions in dialysis 
patients have resulted hom the use oỉ dialysis equipment 
sterilised with ethylene oxide.1'3 There have also been 
reports of hypeisensitivity4 and anaphylactoid’ reactỉons 
in plateletpheresũ donors caused by residues oỉ ethylene 
oxide in components of apheresis kits. The most common 
adverse reactions reported have been dyspnoea, wheezing, 
urticaria, Hushing, headache, and hypotension, but acute 
severe bronchospasm, drculatory collapse, cardiac arrest, 
and death have also occurred. ít was noted* that where 
severe, sometimes íatal, anaphylactoid reactions have 
occurred at the beginning of dialysis, ethylene oxide has 
almost universalỉy been implicated, although exposure to 
cuprammonium cellulose (cuprophane) dialysis mem- 
branes may also have been involved.

The Symbol t  denotes a preparation no longer actively marketed

http://www.inchein.org/docun%3eents/ehc/ehc/ehc%e1%bb%89S
http://www.inchan.org/
http://www.who%c3%a1nt/%e1%bb%89pcs/
http://monographs.%e1%bb%8aarc.%e1%bb%af/BNG/Monognphs/vo%e1%bb%8960/
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It has been reported that there may be an increased risk 
oỉ ethylene oxide-induced anaphylactic sbock in children 
undergoing surgery íor spina bifida.7 Such children might be 
at increased risk oỉ sensitisation and anaphylaxis, and came 
into ỉrequent contact with ethylene oxide through multíple 
operatíons and catheterisatíons.

Occupatìonal asthma and contact dermatítis have been 
attributed to resiđual ethylene oxide in surgical gloves.'

1. Bonimer 1, a  úL AniphyUctoid reacdons in đỉalyds patientc roie at 
ethylení-CHdde. Lm cđ 1985; 1L' 1382-5.

2. Rumpí KW, a  aL Anodnion of ethylene-oxide-induced IgE andbodia 
wỉth symptonu in đuỉyds patienĩs. Ltm at 1985; Ib 1385-7.

3. Rõckd Á. 11 al. Ethylene oxide hypen m sltlvlty in dialysis padenB. 
U nca 198«; I: 382-3.

4. Látmin SF, đ  al. ADergíc reactíonỉ in healthy pUtelctpheresis donors 
cansed by sensitiudoa to ethylene oxide Ị t t . t i  Enft J  Mtd 198«; 315: 
1192-«.

5. MuyOc L a  al. AnaphyUcioỉd reacdon in platelct-pherrás donor wỉth 
lgE andbodles to ethyléne oxide. Lanceĩ 198«; ỉl: 1225.

6. Nlcholb A. Ethyltnc oxidc and anaphylaxis durlng haemodialyás. SMJ 
1986; 292:1221-2.

7. Moneiet-Vautrin DA. a  al. Hlgb risk oí anaphybctic ỉhock durtng 
surgery for spina billda. Lm at 1990; 335: S65-6.

8. Vctraes s. Midlel 0 . Occupational asthma induccd by ethylene oxide. 
Lanca 1995; 346: 1434-5.

Pregnancy. A study' ol (emale staff responsibie for sterilis- 
ing instruinents was canied out in all general hospitals in 
Fỉnland. The intídence of spontaneous abortion (analysed 
according to employment at the time of conception and 
corrected for matemal age, parity, decade of pregnancy, 
smoking, and consumption oỉ alcohol and coffee) vvas sig- 
niScantly increased in those exposed to ethylene oxide 
during pregnancy compared with those not so exposed. 
This study provoked crítícism,21 and the authors conceded 
that the stũdy was not large enough to compare abortion 
rates and known ethylene oxide concentrations.4 A reơo- 
spective analysis5 oỉ 32 dental assistants who had been 
exposed to ethylene oxide during pregnancy suggested 
that, aỉter adjusting for age, the rísk of spontaneous abor- 
tions and preterm or post-teim births may have been 
more than doubled.

1. Hemmỉnỉd K  tí ai. Spomaneous abordons in hospital engaged ỉn 
sterỉỉỉsỉng ỉnsmimenú wtth Chemical agents. BMJ 1982; 289: 1461-3.

2. Gordon JE, Mdnharđt TJ. Spontaneous abortíons in hospital stenlỉsỉng 
staữ. BMJ 1983; 286:1976.

3. Austín SG. Spomaneous abortỉons ín hospỉul steriUỉlng 5ỉaữ. BM J1983; 
286: 1976.

4. Heramỉnkỉ K. tí ai. Spontaneouỉ abortioos ìn bospital sterìỉỉsing staíỉ. 
BMJ 1983; 286: 1976-7.

5. Rữwỉanđ AS. tí aL Bthylene oxide exposure may increa&c the risk oí 
Ipontaneoos abortion. pretenn binh, and postterni binh. Epidemiobsy 
1996; 7: 363-8.

FfannạcokinetỊcs
Ethylene oxide gas is rapidly absorbed through the lungs 
and distributed throughout the body. Percutaneous 
absorption can occur bom aqueous Solutions. It is rapidly 
metabolised by hydrolysis or conjugation with glutathione.

Ethylhexanal
2-Ethylcaproaldehyde; 2-Ethylhexylaldehyde; Octylaldehyde; 
3rvưireKcahan. ’
2-Ethylhexa'nal. ' ‘
CgH,.0=1242 
CÃS — 123-05-7:'

Pro/ĩ/e
Ethylhexanal is an aldehyde disinỉectant used ỉor 
instrument disiníectíon.

Preparatíons
Proprỉetary Prapanriions (details are given in Volume B)

MukKngrsdMnt PreparnHoru. Ger.: Buraton 10 F+; Helipur H 
plus N.

Ethỵlhexytglycerín
Octoxygĩyrèdn;'3TwireKCM /ir/iM uepM H.
3-[{2-Éthỵlhexyf)oxy]'1^-propanediol.
CnHM03=20Ó - 
CAS —  70445-33-9. • 
um  — 147D247K3P.

Ị to Ị ịle
Ethylhexylglycerin is a disiníectant used in a concentratíon 
oỉ 0.3% in topical deodorant preparations. It is also used in 
Products íor disiníectìon oỉ the hands.

Reíerences.
1. Stausbel-Gron B. Andersen KE. Alỉergic contaa dermatitis to 

ethyỉhexylgỉyceriD in a cream. Contaữ Dermatitis 2007; 97:193-4.

Preparatíons
Propõatoy Praparations (details are given in Volume B)
Mukringradient Preparations. Cha* Uĩiage Desodorante Tri- 
Actít

Formaldehyde
PprmaỊdehid; FoợnáÌdẹhídõ; Fónnaldehyd; ÓopMaưibflèr>ift : 
( » 2 0 = 3 0 . 0 3 . ;
CAS —  '
ẠTC Vet —  QP53ẠX19: 
um  —  1HG84U525.

Formaldehyde Solution
Eormaldehído, solución de; Formaldehido tirpalâs; For- 
maldehid-oldat; Formaldehyd roztok; Pormaldéhyde, soiu- 
tion de; Formaldehydi solutio; Formaldehydiliuos; Fprmal- 
dehydlõsning; Formaldehydu roztwór.

NOTE. The names íormalin and íormol have been used for 
(ormaldehyde solution but in some countries they are trade 
marks.
Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn. us, and Vict. 
Ph. Eur. 8: (Forraaldehyde Solution (35 per cent); 
Formaldehyde Solutìon BP 2014). It contains 34.5 to 
38.0% w/w o( íormaldehyde with methyl alcobol as a 
stabiliser. It is a dear, colourless, liquid. Miscible with water 
and vvith alcohol. It may be douđy after storage. Store at a 
temperature between 15 degrees and 25 degrees. Protea 
bom Iight.
USP 36: (Formaldehyde Solutìon). It contains not less than 
34.5% w/w of íormaldehyde with 9 to 15% methyl alcohol 
added to prevent polymerisarion. It is a dear, colourless, or 
practically colourìess liquid with a pungent, irritatíng odour. 
Misdble with vvater and with alcohol. Store at a 
temperature above 15 degrees in airtight contaỉners. It 
may become doudy on standing due to the separatíon o( 
paraỉormaldehyde, espetíally ii the solutíon is kept in a cold 
place; the doudiness disappears on vvaiming.

Sbenglh of soluHons. Formaldehyde solution is sometimes 
known simply as ỉomialdehyde and this has led to confu- 
sion in interpreting the sưength and the foim in which 
íormaldehyde is being used. In practice ỉormaldehyde is 
available as ỉormaldehyde solution which is diluted before 
use, the percentage strength being expressed in tenns of 
tonnaldehyde soluúon rather than íormaldehyde. For 
example. in the UK, ỉormaldehyde solution 3% consists of 
3 volumes of Formaldehyde Solution (35 Per Cent) (Ph. 
Eur. 8) diỉuted to 100 volumes with water and thus con- 
tains 1.04 to 1.14% w/w of tormaldehyde; it is nơt pre- 
pared by dilutúig Formaldehyde Solution (35 Per Cent) 
(Ph. Eur. 8) to arrive at a solution containing 3% w/w of 
{ormaldehyde.

IncompatíbilHy. Formaldebyde reacts with proteũi and this 
may diminish its anómicrobial activity.

Uses and Administration
Fonnaldehyde solutíon iỉ a baaeiiddal disinỉectant also 
eiíective agaiost fungi and many vỉruses. It is slowly 
ebective against bacterial spores but its sporiddal eãect is 
greatly increased by increase in temperature.

Pomtaỉdchyde ỉolution ừ usualỉy ustd diluted and it á  
important to note that the strength of preparations is given in 
terms of the content of [ormaldehyde íoluĩion and not in terms 
of the final amcentratũm o f /ortnaldehyde (see under 
Sơength of Solutions, above).

Ponnaldehyde solution is used in the disiníection oỉ 
blankets and bedding and in the disiníection oỉ the 
membranes in dialysis equipment. It is important to ensure 
that there are no traces ot  íonmaỉdehyde on any equipment 
beíore it is used. Fonnaldehyđe solution is aiso used with 
sucdnic dialdehyde for instrument disinỉection.

When appỉied to the unbroken skin, ỉonnaldehyde 
solution hardens the epidennis, renders it tough and 
yyhitish. and produces a local anaesthetic effea. Diluted 
ỉonnaldehyde Solutions, as well as a vvater-misdble gel 
containing formaldehyde 0.75% w/w, have been used for 
the treatment of waits on the palms of the hands and soles 
oi the ỉeet Svveating of the feet may be treated by the 
application of toimaldehyde solution in glycerol or alcohol 
but such applications are liable to produce sensitisatìon 
reactions and other treatments are regarded as more 
eỂective (see Hyperhidrosis, p. 1685.1).

Aiter surgical removal oỉ hydatid cysts, diluted 
íormaldehyde solution has been used (or ứrigating the 
cavìties to destroy scolices but other larviddes are preíerred 
(see Echinococcosis, p. 145.2). It is generally too irritant for 
use on mucous membranes but ìt has been used in 
mouthwashes and pastes as an antiseptic and hardening

agent for the gums. In dentistrỵ it has been used in 
endodontic treatment.

Ponnaldehyde solution in concentradons of up to 
10% v/v in saline is used as a preservative for pathological 
spedmens. It is not suitable ỉor preserving urine for 
subsequent examination. Formaldehyde solution is used ỉor 
the inactivation of viruses in vacdne production.

Formaldehyde gas has Iitde penetrating power and 
readily polymerises and condenses on suríaces and its 
eíbcacy depends on it dissolving in a film oỉ moisture beỉore 
acting on micro-organisms; in practice a relative humidity oi 
80 to 90% is necessary. Fonnaldehyde gas is used for the 
disinỉection oỉ rooms and cabinets. The gas may be produced 
bom 500 m l of undiluted lormaldehyde solution by boiling 
with 1 liưe oỉ water or by addition of potassium 
permanganate or by heating a ỉonnaldehyde-containing 
solid such as paraỉonnaldehyde (p. 1763.1). Formaldehyde 
gas is used with low-temperature steam íor the sterilisation 
of heat-sensitive items.

Other compounds which are thought to act by releasing 
ỉormaldehyde indude noxytiolin (p. 1762.1) and methen- 
amine (p. 322.3).

Hoemorrhogic cystitis. Formaldehyde has been used for 
local therapy of haemorrhagic cystitis (p. 2347.3), 
although there has been debate about the most appropri- 
ate regũnen. The Fair regimen' for the intravesical use of 
íormaldehyde solution ÚI haemoưhagic cystúis involves 
passive irrigation of the bladder with 500 to lOOOmL of 
ỉormaldehyde solutìon l%v/v for a total o{ 10 minutes, 
the bladder subsequendy beíng empdeđ and washed out 
vvith 1 litre of distilled water. Sưonger concentrations of 
íormaldehyde solution and other methods can be used ư 
bleeding does not stop.2 In a review of 118 patients ueated 
with Solutions of íormaldehyde for inưactable haematuria, 
the authors felt that this was probably the most ebective 
ửeatment, but also probably the most dangerous.3 More 
concentrated instillations, contaming ỉoimaldehyde solu- 
don 5 to 10% seem to be generally vievved as unneces- 
sary, and assodated vvith an increased dsk oỉ complica- 
tìons which predudes their use.4-7

1. Pair WR. Ponruỉio ỉn the m aim eĩìt oi massỉve bỉadder hemofThjge: 
techniques. resuks. and compiicaiionỉ. Urology 1974; 3: 573-6.

2. Anonymous. Haemorrhagỉc cystitis after radỉocberapy. Lanetí 1987; !: 
304-6.

3. Godcc CJ. Glcich p. Inưacuble hematuría and íormalin. J Uroi 
(Baỉtimon) 1983; 130: 688-91.

4. Bulỉock N. Whỉcakcr RH. Massive bỉadder haemorrhage. BMJ 1985; 291: 
1522-3.

5. Donabue LA. Prank IN. ỉnoavesícal formjlin for haemorrhagic cystlỉis: 
anaỉysts of therapy. J Uroi (Baitừnort) 1989; 141: 809-12.

6. M uiny JA. tí ai. Massỉve bladder háemorrhage. BMJ 1986; 292: 57.
7. Smith PJB. tí a i Massive bỉadder hacmorrhage. BMJ 1986; 292: 412.

Adverse Effects and Precautìons
Concentrated ỉonnaldehyde Solutions applied to the skiĐ 
cause yyhitening and hardening. Contaa dermatìtís and 
sensidvity reactíons have occurred aỉter the use oỉ 
conventíonal concenữatíons and aher contaa with residual 
ioimaldehyde in resins. x

Ingestion of íonnaldehyde solutíon causes intense 
buraing pain in the mouth, throat, chest, and stomach, 
with inAanunation. ulceration, and necrosis oí mucous 
membranes. There may be nausea, vomidng, haematem- 
esis, blood-stained diarrhoea, haematuria, and anuria; 
metabolic addosis, vertigo, convulsions. loss o£ consdous- 
ness. and drculatory and respứatory búlure may occur. 
Death has occurred aber the ingestion of the equivalent oi 
about 30 m l of {ormaldehyde solution. Ií the patient 
survives 48 hours, recovery is probable. Pormaldehyde 
vapour is initant to the eyes, nose, and upper respữatory 
tract, and may cause 'coughing, dysphagia, spasm and 
oedema of the larynx. bronchitís, pneumonia, and rarely, 
pulmonary oedema. Asthma-like symptoms have been 
reported aber repeated exposure.
General references.

ỉ. Health and Saíety Execuđve. Fomuỉdehyde. Taảdtỵ Review 2. London: 
HMSO. 1981.

2. WHO. Pormaidehyde. Etmnmmatíal Health Qiteria 89. Geneva: WHO, 
1989. Avaiỉable at: http://www.indiem.org/clocuinents/ehc/ebc/ehc89. 
btm (accessed 15/03/06)

3. WHO. Portnaldehyde heahh and saỉety guide. ỈPCS Health and Safety 
Giúde 57. Geneva: WHO, 1991. Avaỉỉabỉe ac http://wwwjndiein.org/ 
document$/hsg/hsg/hsg057.hưn (accessed 15/03/06)

4. WHO. Pormaỉdehyde. Caneửe ĩntematumal Chemical Asseament Doaanaư 
40 Geneva: WHO, 2002. Avaỉlabỉe 3L http://whqlibdoc.who.inưhq/ 
2002ya73769.pdf (accessed 15/03/06)

Abuse. Reỉerences to the abuse oí embalming Quid (the 
ptimary ingredient oỉ which is íormaldehyde), usually in 
the foim of marijuana ưeated with embaỉming fluid 
(Street names indude: dank: dip; £ry; hydro; ỈDy; sherm; 
wet); in some cases the embalming fluid contains phency- 
didine.1*4

ỉ. BoUand JA. tí aì. Embaỉming fluỉd-soaked marijuana: new hỉgh or new
guise íor PCP? J Psychoactìve Drugt 1998; 30: 215-9.

2. Peteis RJ. tí ai. Beỉỉeỉs and sodal norms about dgarettes or mariỉuana 
sticks ỉaced wỉth embaỉming fluid and phencydỉdine (PCP): why youtb 
use *fry'. Subtí Use Mừuse 2005: 40: 563-71.

All CTOss-reíerences reíer to entries in Volume A
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3. Sỉnger M. tí ai. Dust in the wỉnd: the growing use oí embalming fluid 
among youih in Haníord. CT. Subtt ƯSỆ Mừuse 2005; 40: 1035-50.

4. Sínger M. tí  ai. when ihe dĩug oi choice iỉ ề drug u i conỉusỉon: 
embaiming Đuid use in inner City Haníont CT. J Stkn Subst Abute 2005;
4: 73-96.

5. D'Onoỉrio G. tí ai. Uly; dỉnical and public Health impiỉcatíons of a Street 
drug. Subst Abus 2006; 27: 4S-5Ỉ.

6. Marceaux JC  tí ai. Neuropsychoỉogỉcal eííects of ỉormaldehyde use. J 
Pĩychoactive ữrugs 2008; 40: 207-10.

Carcinogenkity. There is controversy as to the risk íorm- 
aldehyde presents as a cardnogen. Studies on the occupa- 
tionaỉ exposure oí medical personnel and industrial work- 
ers1*1 to ỉormaldehyde hãve generally conduded that 
although the risk is small or non-existent, the possibiỉity 
that íormaldehyde is a hutnan cardnogen cannot be 
excỉuded. Reanalyses of some studies have led to diSerent 
interpretatìons of the results, with some workers condud- 
ing that the risk of cancer from formaldehyde is greater 
than originally thought.4 Analysis of mortality da ta5 for a 
cohort of 25619 workers exposed to {onnaỉdehyde in the 
USA ỉound some evidence of an assodation with naso- 
pharyngeal cancer and possibly canceis at other upper 
respiratory-tract sítes. Based on the results of thís targe 
cohort study and supported by evidence hom other epide- 
miological and animal studies, the IARC conduded,6 in 
2004, that occupationa 1 exposure to íormaldehyde does 
cause nasopharỹngeal cancer. Furthermore, thẽy íound 
strong, but not suffident, evidence to establish a causal 
link with leukaemia and limited evidence to suggest it 
causes sinonasal cancer. LARC has conduded that form- 
aldehyde is a dehnite hum an cardnogen.6

1. Gérin M. a ai. Cancer rùks due to occupatíonaỉ exposure to 
lormaldehyde: resuitỉ of a muln-sũe case-control study ỉn Montreaỉ.
Int J Canar 1989; 44: 53-8.

2. Blaír A. tí ai. Mortalỉty írom lung cancer among worken empỉoyed in 
{ỏrmaldehyde industries. Am J ind Med 1990; 17:683-99.

3. Coggon D. tí a i Bxtended follow*up oí a cohon of Brỉtỉsh chemỉcal 
workers exposed to^íonnaldehyde. J Naứ Canar ùtst 2003; 95:1608-15.

4. Sterỉing TD, Weinkam JJ. Mortaỉity hom respitatocy cancers (indudỉng 
lung cancer) among vvorkcrs etnployed in (omuldehyde ỉnđustries. Am J 
ỉndsíed  1994; 25: 593-602.

5. Hauptxnann M. et al. Monaỉity hom so&d cancers among workers in 
ỉormaldehyde Industries. Am J Epidemiol 2004; 159: 1 ỉ Ỉ7-30.

6. IàRCVVVHO. Formaỉdehyde. 2-butoxyethanoỉ and l-ttrt-butoxy-2- 
propanoỉ. LARC monoỊraphs ott the evahtatíon ofcarãnoỹ<mc rừh to hutnans 
volttmt 88 2004. Avaiỉabỉe at: http://monographsJaĩcir/BNG/ 
Monographs/vol88/volume88.pdf (accessed 23/05/06)

Effects on the blood. Haemolysis during chronic haemo- 
dialysis was due to tormaldehyde eluted from ũlters.1

I. Orringer EP. Mattem WD. Ponnatdehyde-induced hemolysỉs during 
chronic hemodlalysỉs. N EnSi J Med 1976; 294: 1416-20.

Effects on the urinary traet. Adverse eííects have resulted 
£rom intravesical instillation oỉ tormaỉdehyde Solutions, 
rangìng in sưength hom 1 to 10%, in the treatment of 
haemoưhagic cystitis. They indude dysuria, suprapubic 
pain, ureteríc and bladder Cbrosis, hydronephrosis, vesi- 
coureteral reflux, bilateral ureteral obstruction, papillary 
necrosis, bladder rupture, and acute tubular necrosis. 
Inưaperítoneal spillage through a ũstula, leading to 
adverse systeraic eííects, has also occurred.1 Fatalities have 
resulted írora cardiac arrest and acute renal failure.l°  See 
also Haemorrhagic Cystitis under Uses, p. 1752.3.

There has also been a report4 of 4 paúents exposed to 
high levels of atmospheric íormaldehyde who developed 
membranous nephropathy, suggesting that there may be 
genetic susceptibility for this effea.

1. Capen cv . tí ai. Intraperitoneaỉ spilỉage of íormalin after intravesical 
instillation. Uroỉogy 1982; 19: 599-601.

2. Meỉekos M. Lalos J. ĩnưavesicaỉ instUUtíon of íormalin and its 
complỉcatỉons. Urology 1983; 21: 331-2.

3. Samak MJ. tí ai. Intravesicular ỉormaldehyde instỉỉỉation and renaỉ 
compiicatiore. ơ in  Nephroi 1999; 51: 122-5.

4. Breysse ?. tí ai. Membranous nephropathy and íormaldehyde exposure. 
Atitt Iniem Med 1994; 120: 396-7.

Hypersensitivity. Hypersensitivity to íormaldehyde has 
had several manìíestations. Eữects on the skin have 
induded acute exacerbation of eaem a aỉter injection of 
hepatitis B vacdne containing tormaldehyde up to 
20micrograms/mL.1 In another case, íormaldehyde sensi- 
tívity was characterised by pruritus. buming, and redness 
within minutes of exposure to sunlight.2 Painíul. enlarged, 
and haemorrhagic gingival margins have occurred after 
the use ot a toothpaste containing a solution of íormalde- 
hyde.J There is conílicting evidence of the respiratory 
eổects of formaldehyde: although a low concentration has 
been reported not to trigger an asthma attack in patíents 
with severe bronchial hyperresponsiveness,4 occupational 
asthma has been documented.5 More severe manưesta- 
tions of hypersensitivity indude 7 cases of shock of possi- 
ble toxic or anaphylactic aetiology that occurred after the 
use of {ormaldehyde Solutions during surgicaỉ removaỉ of 
hydatid cysts.6

For mention of an aỉlergic response to root canal paste 
containing paraíonnaldehyde, see p. 1763.1.

1. Ring J. Exacerbatíon <A eaem a by íormaUn-containlng hepadtỉs B ' 
vacrine in ỉormaldehyde*aỉỉergỉc patients. Lđttctí 1986; iir 522-3.

2. Sheĩley WB. ỉmmediate sunbum-ỉlke reactlon in a patỉent wỉth 
ỉormaídehyde photosotsỉtỉvỉty. Ardt Dermatoỉ 1982; 118:117-18.

3. Laws IM. Toothpaste ỉormuiatioas. flr Dent J  1984; 196: 240.
4. Harvỉng H. tí ai. Low concentratíons of lormaỉdehyde in bronchiaỉ 

asthma: a study oi exposure under conỉroỉled condỉtỉom. SM J 1986; 
293: 310.

5. Heard BE. Lơw concentratỉons oỉ ỉormaldehyde ỉn bronchỉal asthma. 
BMJ 1986; 293: 821.

6. G&Uand MC, tí ai. Rỉsques thérapeutỉques de rutiỉisatìon des Solutions (te 
ỉormol dans le traỉtement chỉrurgicaỉ des kystes hydatíques du foỉe. 
Therapii 1980; 35: 443-6.

Treaừnent oỉ Aéverse Effects
Contaminated skin should be vvashed with soap and water. 
After ingestion water, milk, charcoal, and/or demulcents 
should be given: emesis shouỉd be avoided. Assisted 
ventilatìon may be requữed and shock should be aỉleviated 
approprìately. Convulsions shouỉd be controlled with 
diazepam and pain with morphine. Addosis, resulting 
from metabolism of íormaldehyde to ỉonnic add, may 
require intravenous sodium bicarbonate or sodium lactate. 
The use of haemodialysis has been suggested.

Preparations
Propóetory Preporatiom (detaUs are given in Voluine B)

Single-ingrecỄent Preparotíons. Arg.: Formolt; Ger.: Lysoíorm; 
Rus.: PÕrmagel ((bộpMarens); Formidron (<bopuiuq)OH); UK: 
Veracun USA: Fonnadon; Pormalaí; Formalydẽ: Lazerformal* 
dehyde.
MukHngredient Preporotions. Arg.: Cistùnax Ungueab Paro- 
dium; AustraL: Formo-Cresol Midst; Cartad.: Duoplantt; Gtũr. 
Parodium; Fr.: Osomol; Parodium; Ger.: Buiaton 10 Ft; Inddin 
petỉekc Lysolormin; Melsitt Sekusept ỉorte S; Spordd; ultra- 
sol-F; Indon.: Skintext; ỉtaL: Melsept; Sus.: Paiodium 
(napoaHyM); Teimurov (TeitMypoBa); Spain: Viberol Tirotricina.

Glucoprotamine
GỊucoprotamịna;TnioKonpoTaMMH. • •
Reaction produa of i-gỉụtamic add and cocopropyỉene-1,3- 
diamine. . .  ,.v --

Profìle
Clucoprotamine is used as a disinỉectant for surỉaces and
medical equipmenL
Reíerences.

1. Disch K. ducoproiamine—a new antỉmicrobial substance. lentraỉbl Hy$ 
Umweltmed 1994; 195: 357-65.

2. Meyer B, Kỉuin c  Efficacy oỉ glucoprotamin containing dỉsỉnlectants 
agaỉnst diSerent spedes oC atypỉcal mycobaaeria. J Hosp InỊóct 1999:42: 
151-4.

3. Widmer AE Frd R. Antỉmicrobỉal acdvỉty oí glucoprotamỉn: a dỉnỉcaỉ 
study oí a new dislnỉeCTant for instruments. ỉnfea Controi Hosp Epidemiol 
2003; 24: 762-4.

Preparatíons
Proprietary Preparations (details are given in Volume B) 
Sbigle-ingredient Preporcrtỉons. Ger.: Incidin Plus; Sekusept Plus. 

Muhi-ingredient Preparolions. Ger.: Intídin extra N; Inddin.

G l u t a r a l  IU SAN, riN N i

Adehyd glutarovvy: Glutaraldehid; Glutarạldèhỉdo; Glutar-
ạldẹhýde;: Gluạralụm; GỊutanc Dialdehydẹ;. Pentanedial;
nnỵrapa/1: ' . -
Pentane-l>dial. .
C5H8O2=lÓ0.1
CAS —  lĩ 1-30-8.
ATC —  D08AX09. .
um  — T3C89M417N.

Pharmacopoeias. Solutions of glutaral are induded in Br„ 
Chín., and us. A solution is also in USNF.
BP 2014;: (Sưong Glutaraldehyde Solution). It contains 47 
to 53%w/w of glutaral. Stõre at a temperature not 
exceeding 15 degrees.
USP 36: (Glutaral Concentrate)'. It contains 50 to 52% w/w 
of glutaral and has a pH between 3.7 and 4.5. Store at a 
temperature not exceeding 40 degrees in airtight contalners. 
Protect ừom light.
USNF 31: (Glutaral Disiníectant Solutỉon). It has a pH 
betvveen 2.7 and 3.7. Store at a temperature not exceeding 
40 degrees in airtight containers. ProteCT from light.

Uses and Administration
Glutaral is a bacteiiddal disinỉectant that is rapidly eỉíective 
against Gram-positive and Gram-negadve baaeria. It is also 
eííective against Mycobađerium tuberculosừ, some fungi, and 
vứuses. indudỉng hepatitis B virus and HTV, and is slovvly 
eíỉective against bacterial spores. Aqueous Solutions show 
optimum activity between pH 7.5 and 8.5; such Solutions 
are chemically stable for about 14 days. Solutions at lower 
pH values are more stable.

A 2% aqueous solution buỉtered to a pH oỉ about 8 
(activated glutaral; alkaline glutaral) may be used for the 
sterilisatìon of endoscopic and dental instruments, rubber OT 
plastic equipment, and ỉor Other equipment which cannot 
be sterilised by heat. Glutaral is non-corroãve towards most 
materials. Compỉete únmerãon in the solutíon ỉor 10 to 20 
minutes is suffident for rapid disinỉection of thoroughly 
deansed instruments but exposure ỉor up to 10 houis may 
be necessary for sterỉlisation. For hirther details, see 
Disinlection of Endoscopes, p. 1731.2, and Disiníection in 
Hepadtis and HIV Iníection, p. 1731.2.

A 10% solution is applied twice daily ỉor the treatment of 
warts (p. 1689.3); a 5% solution and a 10% gel have also 
been used. Glutaral should not be used ỉor íadal or 
anogenital warts. Glutaral has also been used topically for 
ưeating hyperhidrosis o{ the palms and soles, although 
other agents aie generally preíẽired (see p. 1685.1).

Adverse Eữeds
As for Pormaldehyde Solution, p, 1752.3.

Effects on the gastrointestinal tract. Insuffident rinsing oỉ 
a glutaral 2% solution from Oexible endoscopes after dis- 
inỉection appears to be responsible for outbreaks oỉ glutar- 
al-induced eolitis in patìents undergoing colonoscopy and 
stgmoidoscopy.1"4 Symptoms may occur vvithin minutes or 
up to 48 hours aíter endoscopy and are usualỉy abdominal 
paỉn, mucous diarrhoea, and rectal bleeding. Pever, 
nausea, vomiting and leucocytosis have also been 
reported. A case of glutaral-induced coliús has also been 
attributed to inadequate Bushing and drymg oí the endo- 
scope channels.2

1. Duraate L  rt al. hivatìgatloa o t ta  outbreak oí bloody dlanhea; 
m tdatíon  wtth cndoscopic deantng solution and demonstration ot 
lesions In an animal modd. Am J Mat 1992; 92:976^0.

2. w « t AB. íf ãl. Glutaraldebyde colitls followtng endoscopy: dinical and 
pathologieal ỉeanncs and invesdgadon of an outbrealc. Gữ&rorĩĩíervỉữỹỵ 
1995:108: 1250-5.

3. Pukunaga K. Khatlbi A. Glutaraldehyde colitin a complicadon of 
screcning Oexible dgmoidoscopy in the primary care settíng. A m  ĩnĩrm  
Med 2000; 133; 315.

' 4. SteỊnBL aaL  Glutaraldehyde-lnduced coLỉũs. Can J Sutị 2001; 4 4 :113— 
16.

Occupotional exposure. Revieyvs1-2 oỉ the occupatíonal 
hazards of glutaral have noted that several studies showed 
adverse eSects, induding nausea, headache. airway 
obstruction, asthma, rhinitìs, eye initatíon, and dennatitis, 
occurring among medical penonnel exposed to glutaral, 
generally at concentrations below the recommended lim- 
its. Skin reactions were due to hypersensitivity or a direa 
irritant eữecL It was conduded that. vvhen using glutaraỉ, 
vvorkeis should take suitable precautions to protect the 
skúi and eyes and shouỉd avoid inhaling the vapour. 
Appropriate procedures should also bè íollovved for dỉspo- 
sal and dean-up oỉ spills.

The risk of occupational exposure to glutaral vapour may 
be higher in vvarm dứnates.3

There has also been a report of acddental ocular contact 
with glutaral due to leakage oỉ glutaral solutíon retained in 
an anaesthesia mask; moderate Chemical conjunctivitis 
ensued.4

1. Burge PS. Occupadonal riilcs oí gluuraldehyde. BMJ 1989; 299; 342.
2. Bailãntyne B, Jordan SL. ToxicoĩogicaL medical and industrial hygiene 

aspeas of gluunldehyde with pardcular reíerence to ìa  bioddal use in 
a>ld sterilizaúon ptocedutes. J  Appl Toxừữi 2001; 21:131-51.

3. Miranild DU Guthua sw. Occupadonal exposure to glutaraldehyde in 
tropical dímales. Lcmcit 1992; 340: 1476-7.

4. Murray WJ. Ruddy MP. Toxic eye injury dudng tnductíon o( 
anaenheáa. South M tdJ 1985: 78: 1012-13.

Preparations
Propôetary Preparatioiu (detailỉ are given in Volume B)

Single ingredienl PreparaHons. Arg.: Asepto-Glutaral; AustraL: 
Diswart; Fr.: Steraniost: Ger.: Korsolex-Endo-Disinỉectant; 
ĩndia: Cadidde; Cidex' Glutihyde; IrL: Glutarob ItaL: Citrosteril 
Steriưerri; Diba; Eso Hl; Peiriscpúlt; SaniSteril SteriUerii; Spor- 
ext: SA.fr.: Virogermt; Thai.: Glutahyde; GTR; UK: ASEP; 
Glutarob USA: Cetyldde-G; Cidex.

MukKngredient Praparations. Ger.: Aerodesin: Badllol plus; 
Buraton 10 Pt; Helipur H plus N; Inddỉn períekt; Inddur; 
Kohrsolin extra; Kohrsolin FF; Kohrsolỉnt; Korsolex basic Kor- 
solex Extra; Koisolex FF; Lysotonnin 3000; Lysoíormin; Mel- 
sept SF; Melsitt; Sekusept Extra N; Sekusept fone S; Spordd; 
Ultiasol-F; ItaL: Citrosteril Impronte; Esoíorm 92; Inddin Spe- 
ãal+; Melsept SF; Melsepu Sekuddt; Sekumatict; Sus.: Com- 
butec-2 (Ko*t6yrat-2): Thai.: Posequat with GAf.

Ptionnocopoeiat Preparatíons
BP 2014: Glutaraldehyde Solutiom Strong Glutacaldehyde 
Solutíon;
USNF 31: Glutaral Diỉinỉectant Solution;
USP 36: Glutaral Concentrate.

The Symbol t  denotes a preparation no longer actively marketed

http://monographsJa%c4%a9cir/BNG/
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Glyoxal
,áfortrìtlc>; l Etánodial;- Ẽthanédial;, Glioxal; Oxalaldehyde; 
P/iMOKca/ib, > .
),2;£ửianedione: -  I _ .

CAS — ”107-22-1« -ỉr í̂ r  '
UNIt—  50NP6JJ975r':<^.- ^ -  ■ ■

PọotìỊẹ
Glyoxal is an aldehyde used for the disiníection oỉ suríaces 
and oi medica] and surgical instruments.

Prepơratìons
Propríetary Preparahons (details are gi ven in Volume B)

MuM-ingradtent Praparations. Ger.: Buraton 10 Ff; Freka-Nolf; 
Inddỉn perỉekt' Inddun Lysoỉonnin 3000; Meliseptol; Melsept 
SF; UItrasol-F; /to/.; Inddin Speáalt; Indulfan+; Melsept SF; 
Melsept Spray; Melsept.

Halcnone irtNNi
Halazona; Halazonum; Pantocide; ranaaoH.
4-(DichlorosulphamoyDbenzoic acid.
C7H5a2NO4S=270.1 ..
CAS — 80-13-7.
UNII —  G3590L82V8.

Pharmacopoeias. In us.
USP 36: (Halazone). A white crystalline povvder with a 
characteristic odour oỉ chlorine. Soluble 1 in more than 
1000 oỉ vvater and oỉ chloroíorm, 1 in 140 oỉ alcohol, and 1 
in more than 2000 o{ ether; soluble in gladal acetìc add. It 
đissolves in Solutions oỉ alkali hydroxides and caibonates 
with the íormatỉon of a salt. Store in airtight containers. 
Protect from light.

Protìle
Halazone is a disiníectant with the general propeities of 
chlorine (p. 1746.2) in aqueous solution and is used íor the 
disinỉection oi drìnking vvater (p. 1731.3). It contains about 
52% of 'available chlorine' (see p. 1746.3). One tablet 
containing 4mg oí halazone, stabilised with sodium 
caibonate and sodium chloride, may be suffident to treat 
about 1 litre oỉ water in about 30 minutes to 1 hour. The 
taste oỉ residual chlorine may be removedby adding sodium 
thiosulíate.

Preparations
Proprietary Preparatíons (details arc given in Volumc B) 

Single-Iiigredienl Praporahons. Gr.: Helporide; Turk.: Haloseptil.

Phomiaenpoeiol Preporataons
USP 36: Halazone Tablets íor Solurion.

Hexachlorophene ỊBAN, riNNỊ

G-1-1; Heksaùoroieerá; Hexachloroíen; Hexachlorophane; 
Hexadàloropliẻíí^HexacMorophenurn; Hexadorofeno; Hex- 
akloròtẽr̂ TekcaxriopoộeH.' \  , 
2^-Mettìỵfenẽbis(3í4.6-tHchlorophenol).
CuHsClsÓHoe.?'
CẶS — 70-304.'
ATC — D08AE01.
AVC V ã —  Q008AE01; QP52AG02.
UNII — 1WWSFV6NKZ‘ ' -
Pharmocopoeias. In Br. and us.
BP 2014: (Hexachloropbene). A vvhite or pale buff, 
odourless or almost odourless, crystalline powder. 
Practically insoluble in vvatei; &eely soluble in alcohoỉ; 
very soluble in acetone and in ether. It dissolves in dilute 
Solutions oỉ alkali hydroxides. Protect from light 
USP 36: (Hexachlorophene). A white or light tan, 
qystalline powder which is odourless or has a slight 
phenolic odour. Insoluble in waten íreely soluble in alcohol, 
in acetone, and in ether; soluble in chloroíorm and in dilute 
Solutions oỉ fixed alkali hydroxides. Store in airtight 
containers. Protect bom light.

tncompaHbtlity. The activity of hexachlorophene may be 
reduced ỉn the presence of blood or other organic materiaỉ. 
It retalns some activity in the presence of soap.

The activity has been reported1 to be reduced by aỉkaỉine 
media and by nonionic suríactants such as polysorbate 80. It 
is extremely sensitive to iron. and to avoid discoloration due 
to traces of this metal in hexachlorophene deteigent

Solutions, it is advisabỉe to incoiporate a sequestrant su ch as 
disodium edetate.2

1. Waỉter G, Gump w. ESect of pH on hexachỉorophene. Soap Chem Spee 
1963; 39: 55-6.

2. Bell M. Hexachlorophene-based $kỉn deansen. Speríatìtm 1965; 1: 16- 
18.

Uses and Administration
Hexachlorophene is a chlorinated bisphenol antiseptic with 
a bacteriostatỉc action against Gram-positive organisms, but 
much less e&ective against Gram-negative organisms. It is 
most active at pH 5 to 6.

Hexachlorophene is mainly used in soaps and creams in a 
concentration oỉ 0.23 to 3% and is an ingredient oỉ various 
preparations used íor skin disorders. Alter repeated use oỉ 
these preparatíons ỉor several days there is a marked 
diminution oỉ the bacteiial flora due to accumulation oỉ 
hexachlorophene in the skin. Thỉs residual eỉỉect is rapidly 
lost after tvashing with unmedicated soap or alcohol.

A preparation containing 3% is used for the disiníection 
of thẽ hănds of surgeons and other healthcare peisonnel. 
Thorough rìnsing is reconunended beỉore drying. Hexa- 
chlorophene has been applied as a 0.33% dusting powder to 
the umbilical cord srump for the control of staphylococcal 
iníection ín the newbom. However, ca re is necessary when 
using hexachlorophene in neonates (see belovv). 

Hexachlorophene sodium has also been used.

Diỉinfection. Gradication of an outbreak of iníection with 
metidllin-resistant Staphylococcus aureus in a neonatal 
intensive care unit was achieved by use of hexachloro- 
phene soap lor hand vváshing. Previous iníection-conưol 
measures induding the use of chlorhexidine had lailed.1 
For a discussion of staphylococcal iníections and theứ 
ữeatmenL see p. 208.2.

1. Reboll A.C ei a i Epidemic meihỉcỉnin»geniamíân-rtsistant Suphylo* 
coccusaureusỉnaneonatai iM ensive C3ie UTÚI. Am J Dà Child 1989; 143: 
34-9.

Ậ ^ ^ ^ ^ ^ ^ ^ ndjrecrhnent
Aher ingestion of hexachlorophene, anorexia, nausea, 
vomiting, diarrhoea, abdominal cramps, dehydratìon, 
shock, and conỉusỉon may occur. Convulsions and death 
may loOovv. CNS stimulation. convulsions, and death have 
also occurred after absorption of hexachlorophene hom 
bums and damaged skin. There have been reports shovving 
that hexachlorophene can be absorbed through the skin of 
iníants in amounts suỉhdent to produce spongy lesions of 
the brain. sometimes fatal.

Photosensitivity and skin sensitisation have occasionally 
occurred aíter repeated use of hexachlorophene.

Treatment of adverse eừects is as íor Phenol, p. 1764.3.

Effects on the respiratory System. Asthma developed in a 
43-year-old nurse after lõng-term exposure to hexãchloro- 
phene povvder.1

1. Nagy L  Orosz M. Occupatìonaỉ asttama due 10 hexachỉorophene. Thorax 
1984: 39: 63Ơ-Ỉ.

Precautions
Hexachlorophene should not be applied to mucous 
membranes, large areas oi skin, or to bnm t damaged, or 
denuded sldn and should not be used vaginally, applied 
under ocdusive dressings. or applied to areas aítected by 
dennatoses. It should be used vvith cautíon on iníants, 
espedally premature and low bừth-weight neonates. Its use 
is not advised m pregnancy.

Preparatìons oỉ hexachlorophene are liable to contam- 
ination, espedally with Gram-negatíve bacteria.

Breast feedìng. The American Academy oỉ Pediatiics1 con- 
siders that, while no eữects on the iníant have been 
reported, tbere is a possibility of contaminatíon oỉ breast 
milk with hexachlorophene used by breast-ỉeedỉng 
mothers for nipple washing.

u  American Academy o i Pediaorỉcs. The aaosler of drugs and oỉher 
chemicaỉs ỉnto human miỉk. Pediềữia 2001; 108:776-89. {Retired May 
2010] Correction. ibừL\ 1029. Aỉso avaiỉable at: hnp://aappoỉicy. 
aappublỉcations.org/cgỉ/comem/fiil]/pedlaữỉcs%3bỉ 08/3/776 (accessed 
15/03/06)

Neonotes. Spongiform encephaỉopathy has occuiTed in 
neonates vvho were ưeated topicalỉy with hexachloro- 
phene.1 Neonates with a birth-vveight of 1.4kg or less 
appeared to be most susceptible, vvhereas those weighing 
over 2 kg were not conádered to be at risk.1-2 Also most of 
the repoits involved hexachlorophene applied in a con- 
centration of 3%.

1. Anonymous. Hexacblorophene today. la n a t 19S2; L- 87-a.
2. Plucdchahn VD. Collins RB. Hcxaehlorophene emulsions and andsqnlc 

sidn care oi newbom inlants. Mtá J Aaa 1976; 1: SI 5—19.

Pregnancy. Hexachlorophene is absorbed bom the skin 
and crosses the placenta, but vvhether it has produced ter-

atogenic eỉỉects is subjea to debate.1-2 Hovvever, it is con- 
sidered best to avoid its use during pregnancy.

1. HaUng H. Suspected Unk bemeen exposure to bexachlorophene and 
maltonned Inlano. A m  N Y Acađ Sá 1979; 320:426-3}.

2. Baltzar B. ứ  al. Pregnancy ouicome among womcn worldng in Svrediỉh 
hospltals. NBngl J  Mtđ 1979; 300: 627-S.

Pharmacokinetics
Hexachlorophene is absorbed ỉrom the gastrointestinal tract 
after acddental ingesdon, and through in ta a  and denuded 
skin. Percutaneous absorptíon may be signiBcant in  
prem ature iníants and through damaged skin7 Hexachlor- 
õphene crosses the placenta.

Preparotions
Proprietary PrepomlioM (details are given in Volume B)
Singlo-ingracSent Preporolions. G r.: Acnemaskt; Incoliquid; 
ỉn d o n .: Dermisan: T h a i: Hexa Clean; V eneĩ.: Solu-Hex.
MukMngre(fient PreporoHons. Canad.: pHisoHex; Cz.: Septònex; 
Gr.: Creme Phyllis de Jeunesse; Hemorrocon; Hemorroidal-H; 
Rysolone; Hung.: phlogosol; lndon.: Topicidet; /rl; Torbetolt; 
Port.: Anacal; Spain: Cresophene; ThaL: Cibist; USA: pHiso- 
Hex; Veneỉ.: Permucal.
Pbarmocopoeiai Preparatkxts
BP 2014: Hexachlorophene Dusting Povvder;
USP 36: Hexachlorophene Cleansing Hmulsion; Hexachloro- 
phene Liquĩd Soap.

Hexamidine Isetionate IBANM, riNNM) 
Heksamidino diizetionatas; Hexamidina, isetionato de; 
Hexámidiridiisètioriat; Hexamidin-diisetionát; Hexamidin- 
diizetionát; Hexamidine Diisetionate; Hexamidlne. diisétion- 
ate d’; Hexamidine Isethionate; Hexamidine, Isétionate d'; 
Hẹxamịdini Diisetionasỉ .Hexảmidini Isetiònas; Isetionato de 
hexamidina; TeKcaMMHMHa H3eTMOHaT.
4,4,-(Hexaméthylenedloxy)dibenzamidine bis(2-hydro- 
xyethanesulphọnate).
Ó wH 26N A ÌC 2H 6O 4S=605.7
CAS — 3811-75-4 (hexamidirie); 659-40-5 (hexamidine 
isetionate).
ATC —  D08AC04; R01AX07; R02AẠ18; 501AX08; S03AA05.
ATC Vet — QD08ACỌ4; QR01AX07; QR02M18; QS01AX08; 
QS03AA05.
UNII —  023XA5Z50L ,

NOTE. The name Hexamidinum has been used for prũnidone 
(p. 547.1).
Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Hexamidine Diisetionate; Hexamidine 
Isetíonate BP 2014). A vvhite or slightly yellow hygroscopic 
povvder. Sparingly soluble in vvaten slightly soluble in 
alcohol; practically insoluble in dichloromethane. Store in 
ainight containers.

Profile \
Hexamìdine isetìonate has antíbacteiial and antíỉungal 
propertìes and is available in preparations ỉor the local 
treatment of minor iníections.

Acanthamoeba keratitis. Hexamỉdine was suggested1 as a 
possible altemative to propamidine for the ưeatment of 
Aamthamoeba keratitis (p. 919.3) due to the poor cystìddal 
activity, chronic conjunctival iníection, and resistance of 
some Acanứumotba strains seen with propamidine.u  
Cures have been reported with 0.1% hexamidine used 
either as monotherapy2-1 or with polihexanide.2

1. Perrine D, et al. Amoebỉddal effidendes oi various dỉamỉdines against 
m o  soains oi Acanthamoeba polypbaga. Antìmierob Agenữ Ơtemơứưr 
1995; 39: 339-42.

2. Murdocb D, et ai. Acamhamoeba keraútis in New Zeaỉand. induđỉng two 
cases with ỉn vivo reãstance to polybexamethylene biguanide. A n stN l J 
Ophíhđimoi 1998; 26:231-6.

3. Seal DV. Acanthamoeba keratitỉs update—ỉnddence* molecuỉar 
epideniỉoỉogy and new drugs íor treatmem. Bye 2003; 17: 893-905.

Adverse effects. A systemic ahergic reaction in a patient 
after use of a topical anóseptic cream was conhnned, bỵ 
skin prick tests, to be caused by hexamidine.1

1. MuĐỉns RJ. Systemic allergy to toỊúcaỉ hexamỉdỉne. Med J Aust 2006; 
185*. 177.

Preparations
Propríetary Praparations (detaiỉs are given in Volume B)
SẽigkmgrBcíenl Preporahons* Bdg.: Desomedine; Hexomedine; 
Ophtamẽdine; Fr.: Desomedine; Hexaseptine; Hexomedine; 
Ger.: Laryngomedin Nf; Gr.: Ophtamedine; singapore: Deso- 
medlne; Switz.: Desomedine; Ventx. : Hexomedine.
Multi-ingre<fient PrepoTBtions. AustraL: Medi Creme; Medi Pulv; 
Austria: Imazol Duo; Belg.: Colludol; Hexomedlnet; Braz.: 
Hexomedine; Cz.: Cyteal; Imacort; Imazol Plus; Fr.: Aurigoune; 
Coliudol; Cyteak Doli Mal de Gorge; Ergix mal de gorge; Oto-

All cross-reíerences reíer to entries in Volume A
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midef; Soluưidne Maux de Gorget; Ger.: Imazol comp; Imazol 
Plus; Gr.: Octrene; Pulvo-Hexă; Hong Rong: Medicremet; 
Neth.: Imazol Duo; NZ: Medlcremet; Medipulv; phũipp.: 
Cyteal; PoL: Imazol Plus; PorL: Cyleal; Rus.: Cyteal (IỊktcm); 
Singapore. CyteaL' Spain: Tantumt; Switz.: Imacort; Imazol; 
Thai.: Pulvo 47f; Turk.: Imazob Pulvo 47; UR Cyteal; ũhr.: 
Cyteal (IỊirreaii); Imacort (HMaxopr).

Hexetỉdine IBAN. HNNỊ
Xẹksẹtìdiini; Heksetidiri: Hel^tìdinas .Hexetidirií Hexetidina; 
Hexétidiné; Hexetidinum; TeKC3TMflMH.
5- Ầmino-1,3-bis(2-ethylhexyl)hexahydro-5-methylpyrimi- 
dine.
C2,H4sN3=339.6
0 6 — 141-94-6.
ATC — A01AB12. ■
■Ám Vet — QA01AB12. 
u m — 852A84Y8LS.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Hexetidine). An oily, colourless or slightly 
yellow liquid. Very slỉghtly soluble in waten very soluble in 
alcohoL in acetone. and in dichloromethane. It dissolves in 
dilute mineral adds. Protect from light.

Usés and Adminisừation
Hexendine is a bacteriddal and íungiddal antisepác. It is 
used ỉor nũnor iníections of mucous membranes, and in 
particular as a 0.1 % mouthtvash for local iníections and oraỉ 
hygiene.

Oral hygiene. A mouthvvash containing 0.1% hexetidine 
was no mo re eHective than placebo in the management of 
patients with aphthous ulceration (see Mouth Ulceration, 
p. 1811.2) and provided no additional benehts to oral 
hygiene or gingival health.1 However, such a mouthwash 
does appear to be of beneht in redudng supragingival 
plaque and gingival inílammation.1

1. dudw ick B, a  al. Hexettdine mouthiinse in the managemeat of minor 
apblhous ulceratíon and as an ad]unct to oral bygiene. Br DtrUJ 1991; 
171: 83-7.

2. Shatma NC «  al. AndpUque and antlgingivitis eSecđveness of a 
hexetiíilne mouthwash. J Om Reriữdanlũl 2003; 30: 390-4.

Adverse Eữects
Allergic contact dermatìtis, alterations in taste, and transient 
anaesthesia have occasionaỉly been reported.

Preparatíons
Proprietary Preporolions (details aie given in Volume B)
Single-ingredient Preparcriiom. Arg.: DuraniL' Austria: Hexoral; 
Beíg.: Hextril; Canad.: Steri/Sot chile. Duranil; Pr.: Collu-Hex- 
tril; Hextril: Ger.: Hexorab Vagi-Hex; Gr.: Hexalen; Hexalyse; 
Irin; Hong Rong: Bactídol: Indon.: Bactidolt; HexadoL' ỉrL: 
Oraldene; ItaL: Actiscptic Malayĩia: Hexadol; Neth.: Hextril; 
Philipp.: Bactidol; Vagi-Hex; Port.: Collu-Hextril; Hextrib Rus.: 
Hexoral (lexcopaa); Stomatidine (CiOManuna); S~Afr.: Oral- 
dine; Singapore. Bactídob Switz.: Drossadio; HextriL' Vagi-Hex; 
T u r k Heksoral; Hekzoton; Vagi-Hex; UR: Oraldene; Ukr.: 
Hexoral (Ieiccopan); Stomatidin (CTOMrnmHH).
MutH-ingredìent Preporolions. Arg.: Buchex; Mantus; Auỉtria: 
GurĐxt; Isozid-H; Belg. Givalex; Cz.: Stopangin; Stopangin; 
Fr.: Angispray; Givalex; Hong Rong: Anso; ItaL: Neo Emoỉorm; 
Rus.: Stopangin (CTonaHTHH); Spaut: Abrasone Rectal; Mentạ- 
midat; ukr.: Angilex (AHmaexc); Givalex (rHaanexc); Heppylor 
(Xemuiop); Stopangin (CionaHrMH); Stopangin (CTonaHTHH).

H e x y i r e s o r c in o l  1BAN)

Esilresordna; Heksilrerordnolis; Heksyyliresorsinoli; Hexỉlre- 
sordnol; Hexilrezordn; Hexylresocinòlum; HexylresorC; 
Hexylresordn; Hexylrésorcinol; Hexylresórđholum; rexcnn- 
pe30pt4MH. " T "  ;
4-Hexylbenzene-13-diol. ;
C t2H ,A = 1943  
0 6  — 136-77-6.
ATC — R02AA12. - ;
ATC Ver—  QR02AA12.
UNII — R9QĨB5E82N. >  . .  .

Ptiarmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Hexylresordnol). A colourless, yellowish or 
reddish aystailine powder or needles, turning brovmish- 
pink on exposure to light or air. It exhibits potymorphism. 
M.p. 66 degrees to 68 degrees; melting may occur at about 
60 degrees followed by solidiBcation and a second melting at 
66 degrees to 68 degrees. Very slightỉy solubỉe in vvaten 
íreely soluble in alcohol and in dichloromethane. Store in 
airtight containers. Protect hom light.
USP 36: (HexyIresordnol). M.p. 62 degrees to 67 degrees. 
Store in airtight containers. Proted hom light.

IncompotiMHy. Hexylresordnol is incompatible with alka- 
lis and oxidising agents.

PrọỂỈ/e
Hexylresordnol is a phenolic antiseptic that is used topically 
for the ưeatment oí minor inỉections oỉ the skin and mucous 
membranes, and in the ỉonn of lozenges íor the treatment of 
sore throat. ỉt has also been used in vaginal spenniddal 
preparations.

High concenưations of hexykesordnol are irritant and 
corroãve to skin and mucous membranes. Aỉcoholic 
Solutions are vesicant.

It was íormerly used as an anthelmintíc.

Preparatíons
Proprietary PraparaHons (details are given ìn Volume B)
Sngle-tngredient Preparotions. AustraL: Strepsils Extrat;
Canađ.: Antìsepúc Throat Lozenges: Bradosob Bronchodex Pas- 
ólles Antísepdquest; Soothe Aid; Snepsils Anesthetic Pormula; 
Sucrets Extra Strength; Cz.; Sữepsinolt; Bong Rong: Strepsils 
Pain Relieí; Iỉt: Strepsils Extra; Malaysừr. Strepsils Max; Strep- 
sils Pain Relieỉt; Singapore. Strepsìls Max; UR: Halls Soothers 
Triple Action; Lemsip Sore Throat; Soothers Triple Actìon; 
Sưepsils Extra; TCP; USA: ST 37; Sucxets Oiiginal Pormula Sore 
Throat Original Mint.
Muhi-ingredienl Preparalions. Arg.: Algiodent; Balsamina; Cara- 
melos Antibiotìcos Leíman Caramelos Andbioticos; Caramelos 
Oriental; Collubiazob Dotrin; Fanaletas; Fungidda; Gargadrin- 
R; Ixana; No-Tos Adultos; No-Tos Pocket; Pastillas Medex; Reỉe- 
nax Caramelos Expectorantes; Suavisan N; Braz.: Andrioder- 
mob Andriodennob CanatL: Sưepsils Extra; ChOe. Fittig And* 
micotico; Cz.; Coldiex Proti Bolesti V Krku; Bong Rong. 
Dequasin; lndia: Tytin; PoL: Cholisept Intensive; Coldrext; UK: 
Beechams Max Strength So re Throat Relieí; Beechams Throat- 
pỉus.
Pbormocopoeiql Prepomlions
OSP 36: Hexyừesondnol Lozenges.

Hydrargaphen IBAN, riNNi
Hidrárgaĩenữ; Hydraphen; Hydrargaphène; Hydrargaphe- 
num'; Rygraphen; Phẹnylmerõiric DinàphthỵỊmrthắnedísul- 
tbnate; rĩifl|3apraộeH.
pK^-BinaphthaleneB-suỉphonyloxylbisíphenylmercury). 
C33Hĩ4Hg2p6Sí =981.9 •. -■ • ■
06-14235-664. , . -
UNil—  DUD4Ọ9P90. ■

Protìle
Hydrargaphen is a mercuriaỉ antiseptic with antíbacterial 
and antíhmgal properties. It has been used as a pestidde.

Hydrogen Peroxíde
Hidrojen Peroksit Hydrògène, peroxyde d'; Hydrogenii 
Peroxịdum; Peróxido de hídrógeno; nepeKMCb Boflópofla. 
HjOj=34Ị)1
0 6 - 7 7 2 2 - 8 4 - 1 .
ATC — AŨ1AB02;. D08AX01; S02AA06.
ATC Vet - -  QAỢ1AB02; QO08AX0I; QS02M06:
UNII — BBX060AN9V. •

NOTE. The BP 2014 directs that when Hydrogen Peroxide is 
prescribed or demanded, Hydrogen Peroxide Solution (6 per 
cent) shall be dispensed or supplied.

Incompatibility. Hydrogen peroxide Solutions are Lncompa- 
tible with redudng agents, induding organic maner and 
oxidisable substances, and with some metals, metallic 
salts, alkalis. iodides, permanganates, and other sưonger 
oxidising agents.

StabiRty. Aqueous Solutions of hydrogen peroxide gradu- 
ally decompose on standing and ư allovved to become 
alkaline. Decomposition is increased by light, agitation, 
and heat. Incompatibility may also produce decomposi- 
tion. Solutions are comparatively stable in the presence ol 
a slight excess oí add. Sưong Solutions are considered to 
be more stable than vveak Solutions.

Storage. Solutions oỉ hydrogen peroxide shouỉd be stored 
in airtight containers at 15 degrees to 30 degrees (but see 
Hydrogén Peroxide Solution (30 per cent), below). Solu
tions should not be stored ỉor long periods. Those not con- 
taining a stabiliser should be stored at a temperature not 
exceeding 15 degrees. Protect bom light.

Hydrogen Peroxìde Solution (3 per cent)
3%-ós -hìdrỏgến-peroxid-oldat; Agua oxĩgẽnada' ‘(10 
VolúrrĩenesĩrDilute Hýdrogeh Peróxide Sọlụtiọộ;"Hydrògen

Perọxidẹ Solution (ỊỌrVòỉtậnẹ); Hýdrogeh Petòxide Topical 
-Sqlựtỉooị H^togeniỊrPén^cìụịp 3%; t^drogeniỉ pẹroxiđum 
3 Per ẹerĩtum;'^Oxydólít Retòxíd vodíióì 3%f geróxidõ 'de 
hidrổgepo, sol.uàónaf,3%; Vandemtio petokãdo 3%tirpalas; 
Vãtepéroxid ; 3%; Vetyperoksídi ~39íị |,V/ấsserstofff3eroxld-: 
Lõsung 396; Wodoru nãdtlenek 396: :  -/ .
Ả7C — AõlÃBOi D08AX01; S02AA06 '
AK. Vet — QA01AB02; QD08AX01; QS02AA06. ;  ,
Pharmocopoeias. In Chin., Eur. (see p. vỉi), Jpn, us, and Vừt 
Ph. Eur. 8: (Hydrogen Peroxide Solution (3 per cent)). A 
dear colourless liquid containing 2.5 to 3.5% w/w oí H2O2 
corresponding to about' 10 times its volume of oxygen. It 
đecomposes in conuct with oxidisable organic mátter and 
vvith certain metaỉs and if allowed to become alkali. It may 
contain a suitable stabiỉising agent. Solutions not containing 
a stabilising agent should be stored at a temperature below 
15 degrees. Protect from lighL
The BP 2014 directs that when Hydrogen Peroxide is 
presaibed or demanded, Hydrogen Peroxide Solution (6 per 
cent) shall be dispensed or supplied.
USP 36: (Hydrogen Peroxide Topical Solution). It contains
2.5 to 3.5% w/v of H2O2. It may contain up tó 0.05% oi a 
suitable preservativẹ or preservatives. Store in airtight 
containeis at a temperature betvveen 15 degrees and 30 
degrees. Protect bom lighL

Hydrogen Peroxide Solution (6 per cent)
H>̂ drọg; Pẽrox. Soln; Kydrogen Oiòxiđe Solution; Hydrogen! 
Peroxide Sòlution; Hydrogen Peròxide Sólutiorv(2ữ-volurne}; 

'úq. Hýdrdg; Pèrox; Liquor Hydrogenii Peroxỉdl; Peróxĩdo de 
hidíógerio" 'sotụdóp al '696; SÓIucíón;:de :Biôxído de 
Hidi^eTOrSolutẻ’Õffidnal d ĩa ù  Ọxygérìéẽ-iiVassẹrstolỉsu- 
peroxỹdlõsung. ’ ‘‘‘ " '
ATC — AQ1AỔÓ2; D08AX01; S02AA06. '• - .
ATC Vet — OAQỊẠB02; QD08AX01; QS02AA06..

Pharmacopoeias. In Br.
BP 2014: (HydrogenPeroxide Solution (6 per cent)). A dear 
colourlẹss aqueous ttquid containing 5.0 to 7.0% w/v of 
H20 2 corresponding to about 20 times its volume of 
available oxygen. It decomposes in contact with oxidisable 
organic matter and with certain metals and ư allovved to 
become alkali. It may còntain a suitable stabilising agent. It 
shouỉd not be stored ỉor long periods. Solutions not 
containing a stabilising agent should be stored at a 
tempeiatũre below 15 dẽgrees. Protect bom llght.
The BP directs that when Hydrogen Peroxide is presaibed or 
demanded, Hydrogen Peroxide Solution (6 per cent) shall 
be dispensed or supplied.

Hydrogen Peroxide Solution (27 per cent)
Hydrogenii Péroxidum; Petossidò ■ dldrogeno SoluỊorie; 
Perỏndo de hidrógeno, Solucí(írT'áỉ 2796; Soititío Hýdrogeniỉ 
Peroxydạti; Soong Hýdrog. Perox Soln; Soong Hydrõgen 
Peroiầde Solutionl ’• . :
ATC — A01AB02; D08AX01; S02AA06. ' •
ÁTC Vet — 0401ABÒ2; QD08AX0ĩ; QS02AA06.
Description. Hydrogen peroxide solution (27 per cent) is a 
dear, colouriess aqueous solution containing 26 to 28% 
w/w of H2O2, conesponding to about 100 times its voiume 
of available oxygen. It may contain a suỉtable stabỉlising 
agent.

The BP 2014 directs that when Hydrogen Peroxide is 
prescribed or demanded, Hydrogen Peroxide Solution (6 per 
cent) shall be dispensed or supplied.

Hydrogen Peroxỉde Solution (30 per cent)
30%-os hidrogén-peroxid-oldat;- Hydrogen p êroxide Cort- 
centrate; Hydrogen Peroxide>'iSọỊutióh "ĩTOO-vdlúitié);: 
Hydrogenii Peroxldúin 3096; Hydrogenii Peroxidum 30 Per 
Centuió; -Peroxid..vodíku:' 309<g''Reróỉãdb ‘de hidrógeno, 
solùcỉớn :,a[:’ 30%;^vãhdenìlfó peroksido 30% tirpaias; 
yãteperoxid 3096;-" v t̂ỳperọksịdi- 3096; Wasserstoffperoxiđ- 
Lồsùng'30  96; WÓdónì‘raddẽfíék'30%..
ATC — AO1A802; tìomOÌ 'S02ÃA06. '
Á ĩệ  4

Pharmacopoeias. In Eur. (see p. vii). 
ơùn. spedhes 26 to 28%. 
us and Via. spedfy 29 to 32%.
Ph. Eur. 8: (Hydrogen Peroxide Soltition (30 per cent)). A 
dear colourỉess lỉquid containing 29.0 to 31.0% w/w of 
H20 2 corresponding to about 110 times its volume of 
available oxygen. It decomposes in contact with oxidisable 
organic matter and with ceitain metals and ư allowed to 
become alkalL It may contain a suitable stabilising agent. 
Solutions not containing a stabilising agent should be stored 
at a temperature below 15 degrees. Protect bom  light.

The Symbol t  denotes a preparation no longer actively marketed
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The BP 2014 dỉrects that when Hydrogen Peroxide is 
prescribed or demanded, Hydrogen Peroxide Solutíon (6 per 
cent) shall be dỉspensed or supplied.
USP 36: (Hydrogen Peroxide Concentrate). A dear, 
colourỉess liquid containing 29 to 32% w/w oi H20 2. It 
may contain up to 0.05% oí a suitable preservative or 
preservatíves. It is add to litmus. It slowly decomposes and is 
aữected by lighL Store in partiafly-filled containers having a 
smalỉ vent in the dosure, at a temperature of 8 degrees to 15 
degrees.

Uses and Administration
Hydrogen peroxide is an oxidising agent used as an 
antiseptic. disiníectant, and deodorant. Ịt has weak 
antìbacterial activity and is also eữective against vữuses, 
induding HTV. It also has a mild haemostanc action. It ovves 
its antiseptic action to its ready release of oxygen vvhen 
applied to tissues, but the eữect lasts only as long as the 
oxygen is being released and ũ  of short duration; in addition 
the antimicrobial eHect of the liberated oxygen is reduced in 
the presence of organic matter. The mechanical eữect of 
eífervescence is probably more useful for wound deansing 
(p. 1732.2) than the antimicrobial action.

Hydrogen peroxãde Solutions are used to deanse vvounds 
and ulcers in concentrations of up to 6%; creams containing 
1 or 1.5% stabilised hydrogen peroxide are also used. 
Although hydrogen peroxide alone ís not considered 
e£fectíve on intact skin, it is used wìth other antiseptics for 
the disinỉection oỉ hands, skin, and mucous membranes. 
Inịection into dosed body cavities is dangerous (see below). 
Adhering and blood-soaked dressings may be released by 
the appỉication of a solution oí hydrogen petoxide.

A 1.5% solution of hydrogen peroxide has been used as a 
mouthvvash in the treatment of acute stomatiús and as a 
deodorant gargle. A suitable solution can be prepared by 
dilutỉng 15 mỉ. oỉ hydrogen peroxide 6% in halỉ a 
tumbleríul of warm vvãter. An oral gel has also been used.

Hydrogen peroxide ear drops have been used for the 
removal of wax. Such ear drops were prepared by diluting a 
6% solution of hydrogen peroxide with 3 parts of vvater 
preíerably just beíore use.

Hydrogen peroxide 3% is used for disúilecting soft 
contact lenses.

Immersion íor 30 minutes in hydrogen peroxide 6% has 
been suggested lor disiniecting deaned equỉpment.

For bleaching hair and delicate labrics hydrogen peroxide 
6% should be diluted with an equal volume oỉ vvater.

Strong Solutions (27 per cent and 30 per cent) of 
hydrogen peroxide are used for the' preparation of weaker 
Solutions and should not be applied to tissues undiluted.

Hydrogen peroxide and other peroxides have many 
industrial uses as bleaching and oxidising agents.

Disinfection. CONĨACT 1£NSES. Hydrogen peroxide 3% is 
partículariy useful for disiníecting soft contact lenses 
(p. 1730.2) and lens storage cases since it is eHective 
against Acanthamoeba spp. However, it is initant to the cor- 
nea and requires inactivating with sodium pyruvate. cata- 
lase. or sodium thiosulỉate, or with a platinum catalyst, 
beíore the lenses are used.

OALYStS EQUIPMENT. A disinỉectant containing hydrogen per- 
oxide and peiacetic add (Renalm) was not complêtely 
eữective in trilling Mycobacterium chelonae in high-Đux dia- 
lysers. This possibly led to inỉection of 5 dialysis patients.1 
For a report of haemolysis and methaemoglobinaemia 
aỉter inadvertent contaminatíon oi dialysis ũuid vvith 
hydrogen peroxide, see Intravascular Administration 
under Adveise Eữects and Precautions, below.

1. Lovrry pw, tí al. Mycobacteriiun cheỉonae iníecúon axnonị padests
receivỈDg high-iĩux cEúysỉs in a hemodialysis dinic ỉn Calitomia. J htfea
Dừ 1990; l ũ :  85-90.

ỂNDQSCOPE5’ Peroxygen compounds have been suggested 
for đisiníection oỉ endoscopes as an altemative to glutaral 
(p. 1731.2). In the USA, a product containing 7.5% 
hydrogen peroxỉde is avaiỉable as a high level disinỉectant 
ỉor Processing oỉ reusable medicaỉ devices.1 Products con- 
taining varying concentrations oí hydrogen peroxide with 
peracetic add have also been approved by the FDA.

Hydrogen peroáde damages extemal surỉaces, particu- 
laiiy rubbers and plastícs oỉ the insertion tubes and can 
corrode alumininm, nỉckel-silver alỉoy, and chiome. It is not 
considered suitable for Qexible endoscopes.2 Other peroxy- 
gen-containing compounds have been assessed ÍOT 
disinỉecting endoscopes, but they appear to be less active 
against enteroviruses’ and mycobacteria.4 The Working 
Party of the British Sodety of Gastroenterology does not 
recommend peroxygen disiníectants íor gastrointestinal 
endoscopes, unless a hydrogen peroxide gas plasma System 
is used during the sterilisation of invasive ílexible 
endoscopes.5

Residual hydrogen peroúde solution can cause mucosal 
damage (see Closed Body Cavities, under Adverse EHects

and Precautíons, below) and endoscopes should be 
thoroughly rinsed beíore use.

1. PDA. FDA~deared steriỉants and bỉgh level dlsiníecunts vrith generaỉ
daims íor Processing reusabỉe raedkal and dentaỉ dcvices (ỉssuẽd May 
13, 2005). Avaỉiable ac http://www.fda. gov/MedicalDevicesy
DevỉceReguỉatíonaiidGuỉdaỉice/ReprocessỉngoỉSingỉe-UseDevỉces/ 
uanl33514 (accessed 06/04/10)

2. Sodety oỉ Gastroenteroỉogy Nurses and Associates, Inc. ỡtddeUné ỉor 
use of hỉgb ỉevd distaíèctants and steiỉlants for reprocessỉng ỉtodble 
gastroỉntẽstỉnaỉ endoscopes (issued 2006). Avaiỉabỉe ac http://www. 
sgii4.org/Resourccs/hldguideHncllnal2007v3.pdf (accessed 13/05/10)

3. lỹler Ẽ  et uL Vlniddaỉ acứvỉty of d&níectants: studĩes with the 
pollovinis. J Hosp ỉnfeơ 1990: 15: 339-45.

4. Broadỉey SJ, tí  ai. Antìmycobacterlai activity of 'Vlrkon'. J  Hotp Infeđ 
1993; 23: 189-97.

5. Biitish Sodety of Gastroenterology. BSG Workỉng Party Repon 2008. 
BSG guỉdeiỉnes for deconumỉnatỉon oí equipmem for gastroỉntestínai 
endoscopy. Avaỉlable at: http://wwwhsg.org.ulưimages/stoĩies/docs/ 
clínical/guideJines/endoscopy/dccomaminaáon_2008.pdf (accessed 
26/02/10)

Moulh ulceration and iníectỉon. The use of antiseptic 
mouthwashes may be helphil in the management of 
mouth ulcers (p. 1811.2), although the use oỉ high con- 
cenữations of hydrogen peroxide is not advisable (see 
Effects on the Mouth, below). Application of a 1.5% solu- 
tion to individual ulcers with a topical corticosteroid may 
be useíul. A randomised placebo-controlled study' to test 
the eíBcacy oí.a 1.5% hydrogen peroxide and 0.05% sod- 
ium Huọríde-based mouthwash on gingivitis and tooth 
vvhitening. over a 6-month period lound that it ehecúvely 
vvhitened teeth and signiíicantly reduced gingival redness. 
However, a review of the literature with practice guide- 
lines pertaining to oral care oỉ the critically iỉl1 conduded 
that hydrogen peroxide could not be recommended as a 
mouthvvash in this group, due to lack of evidence regard- 
ing its safety and eíEcacy in critically ill patients. A 
hydrogen peroxide denture deaner vvas not eữective in 
either preventing re-iníection or in redudng mucosal 
inũammation in a study of 49 patíents.1 For oral candidal 
iníections, spedhc antìíungals are recommended (see 
p. 564.1).

1. Hasturk H. rt a/. EỉTtcacy oí a Auoridated hydrogen peroxide-based 
mouthrínse íor the ưeatment oí gingivỉtis: a randomixed dinical trlal. J 
Periodontoi 2004; 75: 57-65.

2. OTUiDy M. Oraỉ care of the aitỉcaỉly iỉỉ: 9 revỉevv oí the Uterature and 
guideỉines ỈOI practỉce. Aust c rít Cart 2003; 16: 101-10.

3. Walker DM. €t al. The treatment oí denture-induced siomatiôs: 
evahiation o ỉm o  agents. Br D aưJ 1981; 151: 416-19.

Adverse Eíỉects and PrecauEons
Strong Solutions of hydrogen peroxide produce irritatmg 
'bums' on the skứi and mucous membranes with a white 
eschar, but the pain disappears in about an hour. Contínued 
use oí hydrogen peroxide as a mouthvvash may cause 
reversible hypettrophy of the papillae of the tongue.

It is dangerous to injea or instíl hydrogen peroxide into 
dosed body cavines ứom which the released oxygen has no 
free exiL Colonic lavage with Solutions of hydrogen 
peroxide has been followed by gas embolism, rupture of the 
colon, procdtis. ulcerative colitis, and gangrene oí the 
intestine.

ơosed body cavities. Liberation of oxygen during the use 
of hydrogen peroxide in surgicaỉ procedures has resulted 
in oxygen embolism and local emphysema.1'3 Gas embo- 
lism has also been reported aỉter acddental ingestion of 
hydrogen peroxide solution.4 Locaỉ damage to the colonic 
and rectal mucosa has ỉollovved the use oỉ hydrogen per- 
oxide 3% as an enema5-6 and hom residual hydrogen per- 
oxide aher disinỉection of endoscopes.7

1. sleigh JW, Linter SPK. ãazards of hydrogen penndde. BMJ 1985; 291: 
1706.

1  Saỉssy JM, tí a i Rỉsques de 1'inigatìon au peroxyde dTiydrogène en 
cbỉnirgỉe de guerre. A m  Fr AnaứI Reanim 1994; 13:749-53.

3. Konrad c. ữ  ai. Puỉmonary emboiỉsm and hydrogen penuóde. Can J 
Anaatk 1997; 44: 330-9.

4. Rackoữ WR, Merton DF. Gas embolỉsm aher ingesiỉan of hydrogen 
peroxide. Ptdiatria 1990; 85: 593-4.

5. Auroux J, tí aỉ. Reaocolỉte aỉguẽ ỉaưogène aprẻs ỉavement k Teau 
oxygénée. Rev Geriatr 1997; 22: 2Ỉ-4.

6. Gan SI, Prtce LM. Waỉtỉng>Ust ỉnduced proctiũs: the hydrogen penuôde 
enema. Can J Gastroenưroi 2003; 17: 727-9.

7. Ryan CK. Poner GD. Disiníectant coỉitis: rỉnse as weỉl as you trasb. J Qừĩ 
Gastroenunl 1995; 21: 6-9.

Effech on the mouth. Use of hydrogen peroxide 3% as a 
mouthvvash has been reponed to cause mouth ulceration. 
A revievv1 on the salety of hydrogen peroxide in dentistry 
conduded that low concentratìons of hydrogen peroxide 
(1.5 to 3%) used long-term in mouthwashes and denti- 
ữices, resulted in no adverse changes to the hard or soft 
tỉssues in the mouth. However, irritatíon may occur with 
low concentratíons in patients with a thin or ulcerated 
oral mucosa. Short-term exposure to higher concentra- 
tions (30 to 35%), su ch as those used in teeth bleaching 
Products and procedures, have resulted in mucosal erythe- 
ma and sloughing, while long-term exposure may cause 
inBanunatìon or hyperplasia.

1. Walsh LI. Salety iỉiueỉ nlaiing to the use o( hydrogen peroxtde ta 
dentistry. Aiirt Daa J 2000; 45: 257-69.

bitravoscular odministrotion. Intravenous mjection 0 ' 
hydrogen peroxide solutíons as unconvendonal therap' 
íor AIDS or cancer has resulted in severe acute haemoly 
sis.u  Haemolysis and methaemoglọbinaemỉa have beex 
reported due tó contaminatíon of haemođialysis Quỉd witỉ 
hỹdrogen peroxide.ỉ'4

1. Jỡrdan KS, a  aL A 39-year-old mao wỉỉh acute bemolytỉc crỉsỉ 
secondary tù ỉnưavenous lnjectỉon o i hydrogen peroxỉde. J Emer$ Nut 
1991; 17: 8-10.

2. Hỉrschỉỉck RE. tí aL Death from an UĐconventíonal therapy íor AIDS 
A m  Intem Mat 1994; 120:694.

3. Gỡrdon SM, tí aỉ. Hemolysỉs assodated wỉth hydrogen penudde at i 
pedỉatric dỉaỉysỉs center. Âm J Nepkrot 1990; 10:123-7.

4. Davỉdovỉts M. a  al. Metbaemogỉobinaemỉa and haemolysỉs assocỉatec 
with hydrogen peroxỉde in a paedỉatrỉc haemodỉaỉysỉs centre: a vvamỉn  ̂
note. Nephroi Diai Transpỉant 2003; 18:2354-8.

Poísoiúng. Ingestìon oí small quantities of hydrogen per- 
oxide 3% generally results in only mild gastrointestina: 
eSects. Ingestion of Solutions of 10% or greater or large 
quantitỉes of 3% Solutions have been assodated with 
severe morbidity and mortality. Irritaúon of the gastroin- 
testinal tract with nausea, vomiting, íoaming at the 
mouth. and haematemesis may occur. Blistering of the 
mucosa or oropharyngeal bums are common with Solu
tions o£ 30% or greater. Large volumes of oxygen gas are 
produced in the stomach and this may result in painỉul 
gastric distension and belching. Apnoea. coma, con- 
vulsions, conhision, cyanosis, lethargy, stridor, and cardi- 
orespiratory arrest have also been reponed. Oxygen gas 
embolism is particularly dangerous. Immediate and per- 
manent neurological damage has been reported aíter 
ingesnon oỉ hyđrogen peroxide 35% and deaths have 
been reponed in children and adults. Inhalation of high 
concentrations of hydrogen peroxide may cause ừritation 
of the mucous membranes causing coughing and dys- 
pnoea. Shock, convulsions, pulmonary oedema, and coma 
may follow. Exposure of the skln to concentrated Solutions 
of hydrogen peroxide has resulted in blistering, erythema, 
íocal epidermal necrosis, and purpura. Concentrations 
above 10% may result in ulceratíon or pertoratíon of the 
comea u  they enter the eyes.1

1. Watt BE tía/. Hyđrogen peroxide poisonỉng. ToxừoiRrv2004:23: 51-7.

PoqAyria. The Drug Database for Acutc Porphyiia, com- 
piled by the Norvvegian Porphyiia Cenue (NAPOS) and 
the Porphyria Centre Sweden, classiíìes hydrogen peroxide 
as not porphyrinogenic; it may be used as a drug of first 
choice and no precautions are needed.1

1. The Drug Database for Acute Porphyria. Avaỉỉable ềt: http://www. 
drugs-porphyrta.org (accessed 24/10/11)

Preparatíons
Propríetary Pieparalions (details are given in Volume B)
Single-tngredient Preparotions. Arg.\ Aosept plus; Oxysept Com- 
íoit; AustraL: Aosept; Focus Care One stept; Oxysept 1 Step; 
Peroxyl; Belg.: cõnỉosept Zuurstofwatei; Braĩ-'. Oxyseptt; 
Canad.: Aosept' Butchei^s Per Diem; Orajel Perioseptict; Oxy- 
sept; Pero Vap; Perox-A-Mintt; Peroxyl; Denm.: Microdd; Fr.: 
Dentex; Dosoxygenee; Ger.\ Crystadde; òr.: Bioseptf; Crysta- 
dde; Peroxyl; IrL: Hioxylt; ItàL: Crystadde; Oragardt; Narw.: 
Microdd; NZ: Aosept; Crystadde; PoL: Peroxy-Dental; Peroxy- 
gel; PorL: Crystadde; Rus.: Parkon (IlapKOH); Singapore: pine- 
apple Brand Ear Drop; SwetL: Microdd; Turk.: Oksỉjenli; Pero- 
hid; UK: Crystadde; Peroxyl; USA: Aosept' MiraSeptt; 
Oxyseptt; PeroxyL
Multi-iugredient Preporolions. Arg.: Arion Cronos; A u stria : 
Kodan: Skinsept mucosat; Braz-: Malvatricm Branqueadort; 
Canad.: Actril; UltraCareỶ; Pr.: Anioxydef; Ger.: AdaptaCìde 
PAA-C: Skmsept F; Sldnsept mucosa; Intừm.: Spitaderm+; ItaL: 
Eso 70; Peresal+; Spitadermt; Neth.: Spitadermt; NZ: Oxysept 
1 Step; Singapore. Clearasil ultra Spot Clearing Cream; Spaác. 
Oximen; USA: Soft Mate Consept' UltraCare.
Pharmocopoetd Preporoỉtocis
BP 2014: Hydrogen Peroxide Mouthwash;
USP 36: Hydrogẽn Peroxide Topical Solution.

Hydroxybenxoates
p-Hidroxibenzoatừs; Pạrabenos; Parabens; ParahidroxibenT 
zoatos; rMflpoKCM6eH3oaTbi. ^

Benxyl Hydroxybenxoate
Benzyl Parahydroxybenzoate; Benzyiparaberỉ; Parahidroxi- 
benzoato de bencilo; BẽH3M/i rnflpoKCMÓeH3oaT.
Ben2yl 4-hydroxybenzoate. 
c ,„11,203=228.2 ■
CAS —  94-Ỉ8-8. ■
ỤNÍI —  8Y41DYV4VG.

Pharmacopoeias. In Br. and Int.
BP 2014: (Benzyl Hydroxybenzoate). A white to creamy- 
whlte, odourìess or almost odourless, crystalline powder. 
Practically insoluble in water; ừeely soluble in alcohol and

All aoss-reíerences reíer to entries in Volume A

http://www.fda
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in  ether. Ii dissolves in Solutions oỉ alkali hydroxides. M.p. 
about 112 degrees.

IncompatibiEty and ỉtabi&ty. The incompatibilities and 
stability of hydxoxybenzoates are described under Sodium 
Propyl Hydroxybenzoate, below.

B u t y i  H y d r o x y b e n x o a t e

Butiío parahídrọksibenzoaès;, Butỉlparabeno; ButU-parahi- 
droxi-beraoát; Butyl ParahydroxyberÉoate; Butyle/parahy- 
droxyberaoate de; Butyỉ-^-hỷdíoxyberÈoat;. Bụtỵtis Parấhý- 
drbxyberưoas;, Butylis Parâoxybenzoas;: Bũtýíparaben; 
Butyíparabenum; Butỵlparahydróxibensoat, Butyluparâhy- 
dróksyberaoesari; Butyyliparahydrólốibentsoaatti; Párahi- 
droxibenzoato de butilo;,5yrvin rmipotoi6eH3oai. . \
Butyl 44iydroxybenzoate'
C „ H ,A = W 2
CAS— 94-2Ô-& ■ . .
UNIt— 3QPI1U3FV8. . . ■

Pharmacopoeias. In ẼUT. (see p. vii) and Jpti. Also in USNF. 
Ph. Eur. 8: (Butyl Parahydroxybeiuoate; Butyl Hydro- 
xybenzoate BP 2014). Colourless crystals or a white or 
almost white crystalline powder. Very slightly soluble in  
watei; írẹẹly soluble in alcohol and in methyl alcohol. M.p. 
68 degrees 10 71 degrees.
U SN E. 3-Í: (Butylparaben). Small colouriess crystals or a 
white povvder. Very slightly soluble in vvater and in glycerol; 
ừeely soluble in alcohol in acetone, in ether, and in 
propỹlene glycol. M.p. 68 degrees to 71 degrees.

Incompatibility and stabilHy. The incompatibilities and 
stability of hydrọxybenzoates are described under Sodium 
Propyl Hydroxybejĩzoa te, belovv.

\

E t h y l  H y d r o x y b e n x o a t e

Aethyfum Hydroxybercòìcum; E2Í4; ;jEthyl Parahydroxy- 
benróate; Éthỵle, parahydrc»<ỵbenzQạte.;d; EthyM-hỵdró- 
xyberaoat; Ethylis.parahydroxybenzoas;; Ethylis Paraoxýben- 
zo a s ; . E th y íp a ra b e n ; Ẻ th y lp a rạ b e n u m ; E tilo  
parahidroksibenzoatas; Etilparabeno;. Etil-parahidroxi ben- 
zoát Etylparahydroxibensoat; Etylu parahydroksybenzoesan; 
EtyyHparahydroksibentsoaatti; Pạrahiđroxibenmàtqde etilo; 
3tmji rnflpoKoi6eH3oar. ■ ‘ .
Ethyi 4-hyđroxybenzoate.
Q H ,A = 1 6 6 2  - • V
0 8 — 1204?-$. : ■
ATC — DOĩAEÌO:
ATC Vet —  QD0ĨAEI0.
ỬNỊI — Ĩ4255EXE39.

Pharmacopoeỉas. In Chúi.. Eur. (see p. VÍÌ), Int., and Jpn. 
Also in USNF.
Ph. Eur. 8: (Ethyl Parahydroxybenzoate; Ethyl Hydro- 
xybenzoate BP 2014). Colourless crystals or a vvhite or 
almost white CTystalline povvder. Very slightly soluble in 
waten freely soluble in alcohol and in tnethyl aỉcohoỉ. 
USNF 31; (Ethylparaben). Small colourless crystals or a 
vvhite powder. Slightly soluble in vvater and in glycerol; 
ừeely soluble in alcohol, in acetone, in ether, and in 
propỹlene glycol.

Incompatibility and stabilHy. The incompatibilities and 
stability of hydroxybenzoates are described under Sodium 
Propyl Hydroxybenzoate, below.

M e t h y l  H y d r o x y b e n x o a t e

E218; Metagin; Methyl Parahydroxybenzoate; Méthyle, 
parahydroxybenzoatẹ de; Methyl-4-hydroxybenzoat Methy- 
lis Qxybénzoas; MẹthyỊis parahydroxybenzoas; Méthyiis 
Paraqxibenzoas; Methylparaben (ỤSAN); MethyỊparạbenúm; 
Metrto.^rahỉdroksiberữoatas; MetịlparabenoỊ; Metíịrparahi- 
drpxibẹriặaảt; Metylparahydroxibensoat; Metylù (Mrạhydrọk.- 
syberaoesan; Metyyliparahydroksibentsoaatti; Parahidrốxi- 
bercọạto. dẹ metilọ; MeTViÃ rnflp0KCM6eH30aT.
Methyl 4-hydroxybenzoate. . .
C*HÁ=15 2.1. : . .
CÃS —  99-76-3.
Um — /CạsqẸỊm.. . ; . _

Pharmacopoeias. In Eur. (see p. vii), Irtí., and Jprt. Also in
USNF.
Ph. Eur. 8: (Methyl Parahydroxybenzoate; Methyl 
Hydroxybenzoate BP 2014). Coiourless ạystals or a vvhite 
or almost white crystalline povvder. Very slightìy soluble in  
vvaten ỉreely soluble in aỉcohol and in methyl alcohol. M.p. 
125 degiees to 128 degrees.
USNP 31: (Methylparaben). Colouriess crystals or a vvhite 
crystalline powder. Soluble 1 in 400 of water, 1 in 50 of 
vvater at 80 degrees. 1 in 3 oí alcohol, and 1 in 10 of ethen

The Symbol t  denotes a preparation no longer actively marl

treely soluble in methyl alcohol. M.p. 125 degrees to 128 
degrẽes.

ỊncompalibilHy and slabỉliiy. The incompatíbilitìes and 
stability of hydroxybenzoates are described under Sodium 
Propyl Hydroxyberâoate, below.

Propyl Hydroxybenxoate
£2)6; ParahWroxibenzoato de propilo; Propagin; Propilo 
páràhịdroksibenzoatas; Propịlpaịabéno; Propil-parahidroxi- 
benzoát Propyl Parahydroxytíenzóate; Propỵle, parahydrox- 
:ybenzoatẹ de; Propy1-4-hydroxybenzoat: Propýiis Oxyberr- 
lóasíliìểpylis Parahydroxyberưóas; Propylis Paráoxibenzoas; 
Propylparaben (USAN); Propylparabenum; Propỳlparahy- 
droxibensoat; Propyíụ parahydroberưoesan; Propylu pará- 
hydroksybenzoesan; Propyyliparahydroksibentsoaatti; TỊpo- 
nnn rnflp0KO46eH30aT.
.Rropyl 4-hydroxybenzoate.
C ioH iA= Í802  
CAS — 94-Ĩ3-3.
UNII —  Z8IX2SC10H. .. :

Pharmacopoeias. In Eur. (see p. vii), Int., and Jprt. Also in 
USNF.
Ph. Eur. 8: (Propyl Parahydroxybenzoate; Propyl Hydro- 
xybenzoate BP 2014). A white or almost white, crystalline 
powder. Very slightly soluble in waten íreely soluble in 
alcohol and in methyl alcohol. M.p. 96 degrees to 99 
degrees.
USNF 31: (Propylparaben). Small colouriess crystals or a 
vvhite powder. Soluble 1 in 2500 of water, 1 in 400 of boiling 
water, 1 in 1.5 of alcohol, and 1 in 3 oí ether. M.p. 96 
degrees to 99 degrees.

bKompatibiGty and stability. The incxtmpatibilitíes and 
stability oí hydroxybenzoates are described under Sođium 
Propyl Hydroxybenzoate, belovv.

Sodium Butyl Hydroxybenxoote
Butilparabeno sỏdiGọ; p^idroxibercộato sỏdico de butilo; 
ParahidFoxlbenzoatO : tódico đe butilo; Sodĩum Butyl 
Parahydroxỷbenzoate; Sodium Butyiparaben; HaTpnn Byrvũi 
rMflpoKQifieHẳoaT. : :
CnHi3Na03=2162 
CAS — 36457-20-2.
Ụ N Ì lr r - 'f^ 7 6 J 7 ^  ,

Phaimacopoeias. In Br.
BP 2014: (Sodium Butyl Hydroxybenzoate). A white, 
odourless or almost odourless, hygroscopic powder. Freely 
soluble in vvater and in alcohol. A 0.1% solution in vvater 
has a pH of 9.5 to 10.5.

IncompalibiEiy and stabilhy. The incompatìbilities and 
stability oỉ hydroxybenzoates are desaibed under Sodium 
Propyl Hydroxybenzoate, below.

Sodium Ethyi Hydroxybenxoate
E21S; Ethyl parahydroxybenzoate sodĩum; Éứiyie (parahy- 
droxybenzoate do sòdique; Ethyíĩs Parahyđroxybenzoas 
Natricum; Ethylis parahydroxybenzoas natricus; Ethylpar- 
aberv sodná SỦI; Etllò parahidroksiờenzpatq natrio druska; 
Etilparàbeno sódico; Etylparahỳdroxibensoatnatrium; Etýylh 
parahydroksibentsoaattinaớiùm-;' Natriumethyt-4-hydroxy- 
berưoat; Haĩpns 3rwi FviflpoKCM6eH3oaT.
QH9Na03=1882 
c AS — 35285-68-8.
UNII —  Z0D00IVAÌ0.

Pharmacopoeias. In Eur. (see p. vu).
Ph. Eur. 8: (Sodium Ethyl Parahydroxybenzoate; Ethyl 
Hydroxybenzoate Sodium BP 2014). A vvhite or almost 
vvhite, hygroscopic, crystalline povvder. Freely soluble in 
vvater; soluble in dehydrated alcohol; practically insoluble in 
dichloromethane. A  0.1% solution in vvater has a pH of 9.5 
to 10.5. Store in airtight containers.
The BP 2014 gives Ethylparaben Sodium as an approved 
synonym. •

incompatibirrty and stabrtity. The incompatibilities and 
stability of hydroxybenzoates are desaibed under Sodium 
Propyl Hydroxybenzoate, below.

Sodium Methyi Hydroxybenxoate
ĩ2'f^'"ì5“ftỉfexiblnzoáto' sódicò - •Tnètirõ; Méthyle': 
íệarạKỵqr^berạbạte de) 'sọdigộkMieíhyíís' Paráhydróx- 
'yb^oa^NaờiairttlTM^yỉisparahydrcuòdbẹ^as náợicús;’. 
Methylpáraben sòdiụrn '(USẶNl; MOTýlfHraberị.'sódrjá sủi; 
^thýlparabenum Natricum; 'Metilo,,parãhtdroksibenzoatQ 
ỳiatrió. dtuská; MetiỊparabeno sódico;'Mẽtìí-párahidroMbén-'

zoátnátrium; Natnummethyl^lrhydrpxybehzoat; Naừium- 
metylparahydroxibensoapNatnummetyyllparahydrồksr- 
Ịbentsoaatti; Pạrahidroxibenzcato sổdlco. de metilo; Sodlurri' 
ỈMethyl Para>iỵdroxybenzoate;" Sođĩutni: Methýlparaben; 
Soluble Methyl Hydroxyberaoater HaĩpMíPMeTíur TnnpoK-' 
GM6eH30aT. '••••■ '  ‘^sỈ!f'gs«s®aáí_»ỉ'itQ'-
CeH7NaOj= 174.1 -
C4S — 5026-62-0. 'li! '
'UNịỊ — CR6K9C2NHK. '
Pharmacopoeìas. In  Eưr. (see p. vii). Also in VSNF.
Ph. Eur. 8: (Sodium Methyl Parahydroxybenzoate; Sodỉum 
Methyl Hydroxybenzoate BP 2014). A whỉte or almost 
white, hygroscopic cxystalline povvder. Freély soluble in 
vvatei; sparingly soluble in alcohol' pracdcally insoluble in 
dichloromethane. A 0.1% soludon in vvater has a pH of 9.5 
to 10.5. Store in airtlght containers.
ƯSNF 31: (Methylparaben Sodium). A  vvhite, hygroscọpic, 
powder. Freely soluble in vvater; sparingly soluble in 
alcohol; insoluble in fixed oils. A 0.1 %  solution in vvater has 
a pH of 9.5 to 10.5. Store in airtight containers.

Incompcrtibiỉiỉy and sfabi&fy. The ừicompatíbilities and 
stabỉlity of hydroxybenzoates are described under Sodium 
Propyl Hydroxybenzoate, belovv.

Sodium Propyi Hydroxybenxoate
E2ĩ7; pHHidrc»dbenzoato sódico de propilõIlstetnumprofẶI-, 
4: tìỵdr9j$bẻnzoat;; Natriumprõpylparả.hydroxíbensọát; 
Natjiụrr)pỊopyyliparahydroksibentsóaạtti;_'tpạrahỉdróxiben-, 
zoatọ sódicó de própilo; Propiío ;paráhidroksíbenzoato 
natríp druska; Propilparabeno sổdicó; “Pròpií-parahidtox- 
ibenzoátnátpum; Propyle (parahydro>ò;bẹnzọate. 'de>^odi-„ 
que;,PrópýỊỊs Parahýdroxybenzoas ,’Nãtricum; ỊPropylis • 
parahy.drpxybénzoas natricus; Propyiparaben. ĩ.Sodiúm 
(USAN)ỉ' 'Propylparaben sodná sủi; iPròpylparabenum 
Natriairn; 5adium Propyl Parahydroxybenzóáte; :Sodium 
Propỳlparabèọ; . Soluble Propyí Hỹdróxybèrâồạte; Haĩpnn
npònMỘ rkyip0KOi6eH30aT. ‘ '  - '  , - '
cJộHI1NaỐj‘s=2022
CÃS— 352BS-69r9
UNIỊ — 62SNNBÓG9N; : 'y .

PKarmacopoeias. In ẼUT. (see p. vỉi). Also in USNF.
Ph. Eur. 8: (Sodium Propyl Parahydroxybenzoate; Sodỉum 
Propyl Hydroxybenzoate BP 2014). A white or almost 
vvhite, hygroscopic crystalline povvder. Preely soluble in 
waten sparingly soluble in aỉcohol; practically insoluble in 
díchloromethane. A 0.1% solution in vvater has a pH of 9.5 
to 10.5. Store in airtight containers.
USNF 31: (Propytparaben Sodium). A white, hygroscopic 
odourless povvder. Preely soluble in vvaten sparingly soluble 
in alcohol; insoluble in fixed oils. A 0.1% solution in vvater 
has a pH of 9.5 to 10.5. Store in aũtight containers.

Incompatibỉ&ty and stability. The actìvity of hydroxy- 
benzoàtes can be adveisely aãected by the presẽnce òf 
other exdpients or active ingredients. There may be 
adsorption onto substances like magnesium trisilicate, alu- 
mỉrúum magnesium silicate, talc, polysorbate 80,u  carm- 
ellose sodium,3 or plastics.4 Nonionic suriactants can 
reduce hydroxybenzoate activity,5 as may essential oils.4 
Other incompattbiliúes that have been reported indude 
atropine,7 iron,4 sorbitol,* weak alkalis,4 and strong adds.4 
Syrup preserved with hydroxybenzoates is incompatible 
with a range of compounds.’-10 Methyl hydroxybenzoate 
0.1% was reported11 to be a poor prescrvative in ínsulin 
preparations, espedally soluble insulin preparations. 
Increasing heat or pH can reduce stability and activity;12 
freeze-drying may also lead to a loss o! actívúy.13

1. Youseí RT, tí ai. Etíen oí some phirmaceutỉcaỉ materỉaỉs OD the 
bactendtUl actỉvrtíes of preservatíves. Can J Pharrn Sá 1973; 8: 54-ố.

2. Aỉlwood MC The adsorption oí esten of p-hydroxybenzoic add by 
magnesỉum oỉsỉHcate. ỉm  J Pharmaceutia 1982; 11:101-7.

3. Fawcett Jp, tí  ai. Blnding oí parabens to sodỉum carboxỴmethỴÌcellQỈose 
ỉn oral Uquỉd ỉormulatỉons. AttSt J  Hesp Pharm 1996; 26: 552-4.

4. Hâiey s. Methyỉpanben. In: Rowe RC tt ai. eds. ỉừữtdbook of 
pharmactutìcai exdpitnu. 6th ed. London and Chỉcago: The Pharmaceut- 
ỉcaỉ Press and the American Phannaceutícaỉ Assodation.2009:441-5.

5. Yamaguchl M, tí al. Antimỉcrobtal actỉvity oỉ butyỉparaben ỉn relation to 
hs soỉubiỉUatỉon behavỉor by nonionic surỉactants. J  Sơc Camtí Chem 
1982; 33: 297-307.

6. Chemburkar PB. Josỉỉn RS. ESect of Ravoring oQs on preservadve 
cOĐcenaatỉons in oral ỉỉquid dosage forms. JPharm 1975; 64:414-17.

7. DeeksT. Oraỉ atropine suỉphate mỉxtures. PharmJ 1983; 230:481.
8. Runesson B. ỡustaviỉ K. Stabiỉỉty oỉ parabens in the presence of poỉyoỉs. 

Aứa Pharm Suec 1986; 23: 151-62.
9. PSGB Lab Report P/79/2 1979.
10. PSGB Lab Repcrt P/80/1 1980.
11. Aỉỉwood MC The eữectỉveness of preservatỉves ỉn ỉnsuhn ỉnjectỉons. 

Pharm J  1982; 229: 340.
12. Sunderỉanđ VB. Watts DW. Klnetics of the degradatỉon of methyl, ethyỉ 

and n-propyỉ 4*hydroxybenzoate esters ỉn aqueous soỉutíon. ỉn t J  
Pharmâceutìa 1984; 19: 1-15.

13. Hon KP, et ai. The loss oỉ paraben preservatíves during freeze dryỉng. J 
Pharm Pharmacoỉ 1980; 32: 577-80.
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Uses ■
The hydroxybenzoate prescrvatives are alkyl esters of p- 
hydroxybenzoic àdd with antibacterial and antìhmgal 
propertícs. They are more actíve against Gram-positìve than 
against Gram-negatỉve bacteria. They aie active over a 
broad pH range (4 to 8), though are generally more actíve in 
addỉc Solutions. Activity increases wỉth increasing alkyl 
Chain length but aqueous solubility decreases, although this 
may be overcome by employing the more soluble sodlum 
salts as long as the pH oỉ the preparaõon is not increaseđ. 
Activity may also be increased by combining two 
hydroxybemoates with short aikyl chains. Another way oỉ 
increasing activity is to use a hyđroxybenzoate vvith 
propylenẽ glycol.

Hydroxybenzoates are used as preservatives in pharma- 
ceutical preparations ìn usual concenưations of up to
0. 25%. Methyl hydroxybenzoate and propyl hydroxy- 
berưoate are used together in some preparations. There 
have been reports of the hydroxybenzoates not being 
satisíactory preservatives for ophthalmic preparations 
because of their relative lack of efficacy against some 
Gram-negative baaeria, partìcularly Pseudom onas a e n iỊi- 
nosa. The hydroxybenzoate preservatives are wìdely used in 
cosmetics and are also used íor food preservation.

Hydroxybenzoates have been used in preparations 
promoted íorthe management of skin iníections orpruritus.

Adverse Effects and Precautions
Hypersensitívity reactíons occur with the hydroxybenzo- 
ates. Geneially these are of the delayed type. appearing as 
contact dermadtis. Inunediate reactions vvith urtícaria and 
bronchospasm havẹ occurred rarely.

Breast eancer. Some researchers1 have questioned 
whether p-hydroxybenzoic add esters, the most common 
preservatives íound in body care cosmetic Products, could 
increase the inddence of breast cancer in women. The 
esters have been shown to be oestrogenic in  vitro  and in 
vivo  and have been detected in human breast tumour tãs- 
sue, although a causal assodation cannot be conhrmed.

1. Harvey FW. Darbrc p. EndocrÚH dismpten and human health: could 
oesDogenic Chemicals in body care cosmetics adversely aííecl breast 
cancer inddencc in woroen? J Appl Toxiat 2004; 24: 167-76.

HypersensitivHy. Immediate hypersensitivity reactions 
such as uiticaiia and bronchospasm vvith generalỉsed pru- 
ritus, have been reported rardy on injection of prepara- 
tions containing hydroxybenzoates.u  Delayed contact 
dennadtis occurs more ỉrequently, usually ãfter use of 
topical medications, but has also occurred aher use oỉ an 
ester or of p-hydroxybenzoic add in oral preparations.3 
Hypersenãtivity reactions have also be en reported in 
patỉents given local anaesthetics containing hydroxy- 
benzoatesM and cross-reactions vvith other para-amino 
compounds indudỉng benzocaine, paraphenylenediamine, 
and sulỉonamides have occurred rarely.’

The inddence of sensitisation to hydroxybenzoates 
ranges from 0 to 3.5% but has tended to stay relatively 
constant over time.5 A report hom the North American 
Contaa Dennadtỉs Group* in 1972 provided an inddence oí 
3%, while another later review7 of a large number of 
patíents gave an inddence oỉ 2.2%. The Swiss Contad 
Dermatitis Research Group reported’ a sensitisation rate of 
1.7% based on a one-year srudy hom 1989 to 1990 in 2295 
patỉents.

Subjects with heaỉthy skin exposed to hydroxybemoates, 
ỉor example in cosmetics, are considered to haye a much 
lower inddence of reactions than patients with eczema or 
slđn trauma. Unusually, patients who have reacted to a 
hyđroxybenzoate vvỉth a contad dermatiris appear to be able 
to apply that preservative to another unaffecteđ site and yet 
not suSer a reaction; this has been termed the 'paraben 
Paradox'.9

1. Aldrac JA. Johnson DA. Allergy to local anaesthetia. JAMA 1969; 207: 
356-7.

2. Nagei JE  ứ tl. Paiaben aHergy. JAMA 1977; 237: 1596-5.
3. Kaminer Y, ct aL Delayed hypersensldvity reaction to onlly 

administered tnethylpamben. ơin Pharm 1982; 1:469-70.
4. LedennanDA, ứ a l. An umisualsUn reacrion lollomng local anesthetic 

lrỳcction; review o t the litrrsturc and tepon ơí íour cases. Oral SurỊ 
1980;49:28-33.

5. Sassevile D. Hypenensidvity to preservatives. Dtrmaaí Vưr 2004; 17: 
251-63.

6. Kartb American Contact Dennatỉds Group. Hpidemiology of conuct 
dennatitb in North America 1972. Anh Dtrmatai 1973; 108: 537-40.

7. Moore J. Plnal repott on the salety assessraent of methylparaben. 
ethylpaiaben. propỹlparaben. and butylpaiaben. J Am Coll Taxml 1984;
3: 147-209.

8. Penenotad D. a  tl. Ptequency of sensitteation to 13 common 
pnservadves In Switzeriand. Conútt Demuttừá 1994; 30: 276-9

9. Hsher AA. Cattaid cream detmatitis and the 'paiaben Paradox'. J Am 
Acaẩ Dtmuttal 1982; 6ỉ 116-7.

Neonates. An m -vừ ro  study on serum hom neonates with 
hypeibilirubinaemia indỉcated that methyl hydroxybenzo- 
ate at a concentratíon oí 200 micrograms/ml. oí serum 
increased the concentration oi hee unconjugated biỉirubin

and interíered with the binding oỉ bilirubin to serum pro- 
teins. Methyl hydroxybenzoate was present in an injection 
oỉ gentamidn sullate at a concentration oí 1.3 to 
1.8mg/mL. Neither gentamỉdn nor propyl hydroxybenzo- 
ate had a signiBcant eSect on biỉirubin.1 

1. Lorỉa CJ, et ai. Effea of astỉbiotíc ỉorimilations ỉn seram protriu: 
bilỉrubỉn interaction oỉ newbocn iníants. J PtdỉatT 1976; 89:479-82.

Pharmacokinetics

Neonates. Aỉter intramuscular inịection, methyl hydroxy- 
benzoate present in a gentamidn preparation was excreted 
in the urine of preterm iníants to a variable extern and 
mainly in the conjugated lorm.' p-Hydroxybenzoic add 
was detected as a metabolite. The injectỉon contained 
methyl hydroxybenzoate 3.6 mg, propyl hydroxybenzoate 
400 micrograms, and gentamidn 80 mg. Propyl hydroxy- 
benzoate was also detected in the urine samples.

1. Hindmarsh KW, et ai. Urinary excretíon of methylparaben and ỉts 
metaboỉỉtes in preterm iníants. J Pharm Sà 1963; 72: 1039-41.

Preparations
Proprietary Proparations (details are given in Volume B)
Single-ingredient Prtporolions. Fr.: Nisapulvolt; Nisaseptolt; 
Nisasolt; Malaysia-. Nisapulvol.
Muhi-ingredient Pĩoporotions. AustraL: Mycoderm; Hong Kang-. 
Nisapulvolt; Malaysia: Mycodermt; Netk.: Trachitol; UK: 
Bmshtox; USA: Neosalus; Veneỉ.: Glizigen.

Imidurea
lrhidazolidÌnyl Urea; HMMfl0M04eBnHa.
W,N"-Methylenebis{A/'-[3-(hydroxymethyl)-2,S-dioxo-4-imi-
dazolidinyQurea).
c ,1^^80^=3883
CAS — 39236-46-9.
UNII —  M629807ATL

Pharmacopoeias. In USNĨ.
USNF 31: (Imidurea). A white odourless powder. Soluble in 
vvater and in glycerol; spaiingly soluble in propylene glycob 
insoluble in most organic solvents. A 1% solution in water 
has a pH of 6.0 to 7.5. Store in airtight containers.

P r o f i / e

Imidurea is used as an antbnicrobial preservative in topical 
pharmaceutical and cosmetic preparatìons.

Preparations
Proprietary Preporahons (detaiỉs are gí ven in Volume B) 
Muki-ingredĨMrt Proporolions. Ventt.: Exỉolidenn.

Iodoform
!odoformo; Triyodometano; Yodoíormo; HoqoộopM. 
TrHodomethane.
CHIj=393.7 
CAS — 75-47-8.
ATC —  D09AA13. ■
ATC Vet —  QD09AA13.
UNII— KXI2S76489.

Pharmacopoeias. In Jpn and us.
USP 36: (Iodoíorm). A lustrous greenish-yellovv povvder or 
lustrous crystals. It is slightly volatile at ordinary 
temperatures and distiis slowly vvith steam. It decomposes 
at higb temperatures emitting vapours oi ỉodine. Practically 
insoluble in vvaten sparingly soluble in alcohol, in glyceroL 
and in olive oil; soluble in boiling alcohol; heely soluble in 
chlorolorm and in ether. Store in airtight containers at a 
temperature not exceeding 40 degrees. Protea hom light.

Proĩìi/e
Iodoíorm slovvly releases iodine (p. 2336.3) vvhen applied to 
the tissues and is used íor its mild antiseptic action. Bismuth 
Subnitrate and Iodoỉorm Paste (BPC 1954) (BIPP) has been 
applied to vvounds and abscesses. Sterile gauze impregnated 
with the paste has also been used for paddng cavities aher 
oral and otorhinological surgery.

Adverse effeds on ihe nervous System. Encephalopathy 
has been assodated with the use of bismuth subnitrate 
and iodoíorm paste (BIPP) ỉor the paddng oí wound cav- 
itìes aher ear, nose, and throat, oral, and maxillolacial sur- 
gery,u  although there is some debate as to vvhether the 
bismuth or the iodoíorm component is responsible.1'3 
Hovvever, encephalopathy has been reported aher applica- 
tíon of iodoíorm gauze vyithout bismuth.4-’ CNS toxidty 
due to both iodine and bismuth has been reported* in an 
86-year-old vvoman hom an intra-oral plug oí BIPP ỉol-

lovving partial maxilleaomy. Pive days aher surgery the 
patient started to experience loss oỉ appetite and light- 
headedness, and by day 11 was suữering hom fainting 
episodes, coníusion, and paránoid ideation and was 
becoming increasmgly aggressive. On day 14 the BIPP 
pack was removed; 7 days latèr the patíent’s condition 
ũnproved and when dỉscharged 5 days later she was alert 
and cooperative.

1. WDson APR. The dangen of BIPP. Lanctt 1994; 344: 1313-14.
2. Youngman Lo Harrỉs s. BIPF nudness; an iatrogenic cause of acute 

conỉusỉon. A§t Aỹeờig 2004; 33: 406-7.
3. Panrll RWR. Dangers of bỉsmuth ỉodoíorm paraỉDn paste. Lancet 1994; 

344:1637-8.
4. Roy P-M, ữ  a l Dangen of blsmuth ỉodoĩonn paraỉfìn paste. Lanat 1994; 

344: 1708.
y  Yamasaỉd K  ft ai. Oelỉĩỉum and a subdavian abscess. lancet 1997; 350: 

1294.
6. Hanh RA. Pooìe A. Bcware oỉ bỉsmuth: post maxiỉleaomy deỉỉrỉum. Ausí 

N ZJSurg  2002; 72: 846-7.

HypersensiHvĩty. A retrospective analysis of 185 patients1 
who wcrc ưcated wlth a bismuth-ỉodoíorm-paraíĐn paste 
(BIPP) impregnated ribbon gauze pack after ear surgcry 
found ứie ỉnddence of allergic reactions to bc 5.9%. A 
fivcfold increasc risk of developìng allergic reactions was 
also found in those with previous exposure to BIPP. Three 
cases of allergic contaa otitis extema have been reponed 
aftcr the use of bismuth subniưate and iodoíorm paste to 
pack the ear after surgery.2

1. Lỉm PVH. a  ai. Hypcrscnsidve aUergỉc reactỉom to bismuih-ỉodoíorm- 
paraffin paste íollovving ear surgery. J LaryrtỊoi Otoi 1998; 112: 335-7.

2. Rocst MAB. it ai. Alỉcrgic contaci oúús exteraa due lo iodoíorm in 8IPP 
ca vi ty drcssings. Cữniací Dermatitis 2002; 46: 360.

Preparations
Proprietary Pieporulions (deiails are given in Volume B)

Muhi-ingredient PreparaHons. Arg.: Aseptobron; AustraL: BIP; 
ItaL: Pasta Iodoíormica Radiopaca; spain: Alvogilt; Switz.: 
Alvogyl; UK: OxBipp.

phormocopoeiol Preporotions
BPC 1954: Bismuth Subnitrate and Iodoỉorm Paste: Corapound 
Iodoform PainL

Isopropyi Alcohol
Ạlkohol izopropylowy; Alcohol isopropílico; Alcohol 
Isopropylicus; Dimethyl Carbinol; Dỉmetilcarbinol; Isoprapa- 
nol;. Isopropylalkohol; Isopropylique, alcool; Isopropyylialk- 
oholi; lzopropil Alkol; lzopropil-alkohol; lzopropilo alkoholis; 
2-Propanol; Secondary Propyl Alcohol; H3onponwiOBbiii 
Cnnp-r.
Propan-2-ol.
( C H 3 )2 C H O H = 6 0 .1 0  ■

CAS — 67-63-a 
ATC — D08AX05.
ATCVet —  QD08AX05. x '
UNII —  ND2M416302.

Pharmacopoeias. In Eur. (see p. vii), lnt„ Jpn, and us.
Ph. Eur. 8: (Isopropyl Alcohol). A dear colourless liquid. 
Misdble with vvater and with alcohol. Protect hom light. 
USP 36: (ỉsopropyl Alcohol). A transparent, colourless, 
mobile, volatile, ũammable liquid with a characteristic 
odour. Misdble wíth water, vvith alcohol, with chloroíorm, 
and with ether. Store in airtight containen at a temperature 
not exceeding 40 degrees. Protea hom light

Uses and Adminisừation
Isopropyl alcohol is an antiseptic with bacteritídal properties 
súnilar to those oi alcohol (p. 1733.2). It ã  used íor pre- 
operatíve skin deansing in concentrations oí about 60 to 
70%, and is an ingredient of prepaiations used for 
disinỉection oi hands and suríaces. Its marked degreasing 
properties may limit its useíulness in preparations used 
repeatedly. It is also used as a solvent espedaỉly in 
cosmetics, períumes and pharmaceutical preparations, and 
as a vehide for other dỉsinỉectant compounds.

Propyl alcohol (p. 1768.1) is also used as an antiseptic

A d ỵ e r s ẹ  E ỉ ỉ e d s ,  T r tt t Ị T Ị e n t , a n d  P r e c a u tio n s

Isopropyl alcohol is considered to be more toxic than ethyl 
alcohol (p. 1733.3), and the symptoms of intoxicatìon 
appear to be sũnilar, except that isopropyl alcohol has no 
initial euphoríc action and gastritis, haemorrhage, pain, 
nausea, and vomiting are more prominent. The lethal oral 
dose is reponed to be about 240 mL in adults; however, 
individuals can vary vvidely in their suscepóbilities and toxic 
symptoms may be produced by as little as 20 mi. 
Ketoaddosis and ketonuria commonly occur due to the 
presence oí the major metabolite, acetone, in the

All cross-reíerences reíer to entries in Volume A
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drculation. Inhalation of isopropyl aicohol vapour has been 
reported to produce coma.

Application of isopropyl alcohol to the skin may cause 
dryness and irritation; suitable precautìons should be taken 
to prevent absoiption through the skin, particularly in 
itứants.

Treatment of adveise eííects is as for Alcohol, p. 1734.1. 
General reíerences.

1 . WHO. 2'PropanoL EĩTvironnưntal Health Criteria 103. Genevn WHO. 
1990. Avaỉỉable at: http://www.iachem.019/documents/ehc/ehc/
ehcl03.htm (accessed 15/03/06)

ChiMren. Reports oi Chemical skin bums caused by the 
topical application of isopropyl alcohol in  premature 
iníants.12

Haemorrhagic gastritis in a 2 -year-old íebtile child was 
attributed to topical absorption of isopropyl alcohol Chat had 
been used for sponge bathing and folỉowed by tvrapping the 
child tightly in a blanket.1

1. Schỉck JB, Milstein JM. Bum haxard oỉ isopropyl alcohol ỉn the neonate. 
Pediaơia 1981; 68: 587-«.

2. Weintraub z  lancu TC. Isopropyỉ aỉcohol buins. M ừttria  1962; 69:506.
3. Dyer s, et al. Hemonhagic gascritỉs ỉrom topical isopropanol exposure. 

Arm Phanrucothcr 2002; 36: 1733-5.

Rectal absorption. Intoxication and raised serum-creat- 
ininẹ ọoncentrations due to absorption of isopropyl alcohol 
lollovved ìts use as a rectal douche.' An 85-year-old 
woman who acádentally received an isopropyl alcohol 
enema developed rapid CNS depression. renal ỉailure, and 
metabolic addosis. She became comatose tyithin l ỉ  min- 
utes and died 12 hours Iater after a cardiac arrest. Post- 
mortem examination shovved necrosis of the colon.2

1. Baroett JM, et ai. ỉntoùcation aỉter an ỉsopropyl alcohol enema. Ann 
ùttem Med 1990; 113: 636-9.

2. Haviv YS, a  a i Actídeiuaỉ ísopropyt alcohol enema leading to coma and 
death. Am  J  Gastroenterol 1998; 93: 850-1.

s

Pharmacokinetics
Isopropyl alcohol is readily absorbeđ bom the gastro- 
intestinal tract but there appears to be little absorption 
through intact skin. The vapour may be absorbed through 
the lungs. Isopropyl alcohol is metabolised more slowly than 
ethyl alcohol and about 15% of an ingested dose is 
metabolised to acetone.

For reports oi rectal absorption of isopropyl alcohol, see 
above.

Preparations
Proprietary Preporabons (details are given in Volume B)

Single ingradhnt Preparatíons. AustraL: Medi-Swab; ũauut: 
Alpet E3; Auro-Dri; Dermorapidt; Duonalct; Isogelt: Viraguard 
Antiseptic Hand Spray; Viraguard Antiseptic Hand Wipes; Web- 
col; Zep E-3f; Zep Instant Hand Sanitứen Ger.: Aktivin; c 20; 
Dolobene Cool; Septoderm Hande; ItaL: Esoíorm Mani-Cute; s. 
Afr .: Medi-Swabt; Thaũ: Alcohol Sahakam; Cohol Sahakam; 
Turlc: Opakt; UK: Alcovvipe; Medi-Swab; Sterets Sterivvipe; 
USA: Auro-Dri.

MuhHngredicnt PreporoHons. Arg.: Pervinox Jabon; Sincerum 
Dry; AustraL: Aqua Ean Ear clear (or Svvimmers Eac Septivon; 
Ưni-Solve; Austria: Dodesept Geíarbc Dodesept Nf; Dodesept; 
Isozid-H; Kodan; Marcocid; Mycopol; Octeniderm; Skinsept; 
Sterillium; Belg.: Braunoderm; Canad.: Baxedin 2% - 70%; 
Dexidín; Duonalc-Et: Faces Antíseptìct; Germi Stat Prep; Hibi- 
statỷ; Loris rv,- Solú-IV CHD Alcóol: Solu-IV CHG Alcoholt; 
Soluprep CHD-Alcohol: Chile: NP-27; Solarcaine Spray Aerosol; 
Cz.: Promanum N; Soha-Man; Fin.: ChloraPrep; Sterillium; Fr.: 
Chloraprep; clinogel Derma+; Clinogelt; Sterillium; Ger.: 
Autoderm Extra; Bacillol AF; Bacillol Foam; Badllol plus; Baril- 
lol Tissues; BacỉUol vvipes; Bacillolt; Bctascptic Braunoderm; 
Cutasept; Dibromolt; Freka-Sterilt; HD 410; Helipur H plus N; 
Incidin; Kodan Tinktur Fone; Mucasepr-A; Olbas; Poly-Alko- 
holf; Promanum N; Rutisepi extra: Skìnman Sofc Skinsept F; 
Skinsept G; Sohasept N; Spitarid; Sterillium; Gr.: Chiro Oes; 
Cutasepc Octeniderm; Sterillium; Hong Kong: Baxedin; ĩndott.: 
Mexochromet; Spitadermt; /r t : Biofreezef; Braunodermt; 
ChloraPrep; Hibisolt; Manusept; SterilUum; Israel: DryEars; 
Monorapidt; Skin Dest; Sterets H; Ital: Braunodenn; Citrodl 
Alcolicot; Cltromed; Clorexan; Eso Ferri Plus; Panseptilt; Seku- 
ddf; Spitadermt; Netíu: ChloraPrep; Hìbisol; Spitadermt; Ster- 
iliỉum; PorL: Braunodermt; Promanumt; Sohasept; Sterillium; 
Singapore. Desdennan; Hibisob Primascpt Med; Swed.: chlora- 
prep; Sterillium; Switz.: Betasepdc Braunoderm; Cutasept' 
Desamoa' Hibitalt; Hỉbitane Teinturet; Jodoplex Teínturet; 
Kodan ỉorte; Odeniderm; Parapic Promanum N-h Sldnsept; 
So£ta-Manf; Sohasept N; Thoi: chlorsep; ƯK: ChloraPrep; 
Hibí; Hibisolt; Manusept' Medi-Swab Eb Sterets H; Swim*Ean 
USA: BactoShieỉd; Blue Ice Geb Chlorascrub; Clindadn ETZ; 
Clindadn p; Cresylate; Dri/Ear; Ear-Dry; Fungi-Nail; Klouf 
Lycelle; PledgaOln; Tinver.

Homoeoporiiie Proparations. CanaeL: CỉearAc Cleansert. 

Pharmocopoeial PreporoHocu
USP 36: Azeotropic Isopropyl Alcohol; Isopropyi Rubbing 
Alcohol.

Isothiaxolinones
lsotíạzolinọnas; M30THa30BMHbi. .

Methykhloroisothiazolinone
MetilclorĐÍsotìazolinona; MeTvirxnopQn3OTMa30nMH.  ̂ .
5-Oiloro-2-methyí-3(2H)-isottiiazolone; S-Chloro-2-methyl-
4 -isoừiia2oiin-3-one. •
CAS — 26172-55-4.
UNIỈ —  DEL7T5QRPN.

Methyỉisothiaxolỉnone
Mẹtilisọtiazolinona; Merw»ẹọTMa30BvtH, .
2-Metfiỵl-3(2H)-isothia2olone;2:MethyM'isothiazolin-3-one. 
Ọ ó -2 6 8 2 -2 0 -4 . .
ÙNIỊ —  229D0E ì QFA

Protìlẹ
A mỉxture of isothiazolinones consisting of methylchlor- 
oi$othiazolỉnone and methylisothiazolinone (MCI/MI) in a 
ratio of about 3:1 is used as a preservative in industry and in 
cosmetic and household Products. It is eữective at very low 
concentrations against a wide spectrum of Gram-positive 
and -negative bacteria, yeasts, and hmgi. The mixture is 
oíten reỉerred to as Kathon CG, one of its proprietary names.

Isothiazolinones may cause contaa dermatitis and local 
irritation.

HypersensHivHy. There have been reports of sensitisation 
and allergic contact dermatitis arising hom the use ol iso- 
thiazolỉnones in cosmetics, paints and bom industrial 
exposure. 1'11 The inddence oi allergy to methylchloroi- 
sothiazolinone and methyUsothiazollnone (MCI/M1) is 
reported be dose-related and ranges bom less than 1 to 
8 . 4 % . A study4 conducted in 4713 patients at 22 Eur- 
opean contaa dermatitis dinics over a 12  month period 
bom 1988 to 1989 reported the hequency of positive reac- 
tions to 100ppm MCI/MI to be 3%.

Most hypersensitivity reports are related to use in 
cosmetics, espedalỉy 'leave-on' Products su ch as moisturis- 
ing creams. while the risk attributed to their use in 'rinse- 
oS' Products such as shampoos is considered to be 
minimal.4,7 A review7 of such rinse-off Products ỉound that 
they were even well tolerated in MCI/MI sensitised people. 
Airbome contact dermaritis has been reporteđ in people 
exposed to MCI/MI in paints.’ 10 Occupational contact 
allergy and dermatitis due to MCƯMI have also been 
reported." and there has been a case report of occupatìonal 
asthma developing in a vvorker 5 months after starting work 
in an isothiazoỉỉnone manu&cturing plant.5

1. Bjỗrkner B. tt al. Concaa alỉergy to the preservatíve Kathoa CG. Contaa 
Dermatítà 1986; 14: 85-90.

2. De Groot AC Boỉ JD. Preservadves ỉn the European Standard series for 
epỉcutaneous testing. B rJ Dermatol 1987; 116: 289-92.

3. Fransway AF. SenÃtỉvỉty to Kathon CG; Andỉngs in 365 consecutỉve 
patỉenti. Contaet Dermatità 1988; 19: 342-7.

4. De Groot AC. Herxheimer A. IsothiaxoUnone preservatỉve: cause oí a 
conủnuing epìdemỉc of cosmeúc dermatỉtis. Lancet 1989; ỉ: 314-16.

5. Bourlte SJ, et aỉ. Occupatỉonai asthma in an l$othiazolỉnone 
manufacturing pỉant. Thorax 1997; 52: 746-8.

6. Mcnné T. et ai. Contact sensitỉxatỉon to 5-chloro-2-meihyI-4- 
isothiazolin-3*one and 2-methyl-4-ísothiazolin-3-one (MC1/MI): a 
European multỉcentre study. Cơntaữ ữermatítử 1991; 24: 334-41.

7. Fe%vings J. Menné T. An update of the risk assessment ỉor 
methylchloroÌsothiazoHnone/methyUsothiazollnone (MCI/MI) with

Ị íocus on rỉnse-off Products. Contact Dermatitís 1999; 41: Í-Ỉ3.
ị 8. Mowad CM. Methyỉchloro-isothiazolinone revỉsited. Am J Contaa 
1 ữernut 2000; 11:115-18.
I 9. Bohn 5. a  Itỉ. Aỉrbome comacr dcrmatítỉs hom  methylchloroừothia- 

zoHnone in vrall paint: aboiHion of symptoms by Chemical allergcn 
ìnaaívation. Contaơ Dermatitừ 2000; 42: 196-201.

10. Reinhard E, et ai. Preservatỉon of produas W)th MCI/Mi in Swit2erland. 
Cơniaa Dermatừis 2001; 45: 257-64.

I II. lsaksson M. ei al. Occupational contaa allergy and dertnatltỉs hom 
methyllsothiaxolinone after contact with waltcoverìng glue and after a 
Chemical bum Erom a biocide. Dermatítừ 2004; 15: 201-5.

Laurylamine Dipropyienediamine
N-(3-Aminopropy))-/V-dodecyl-l ,3-propanediamine; N-ựì- 
AmĩriòprbpýO-Nclodecylpropane-13-diaraine;.-Đodecylbis- 
-prọpylénethamine;. OodecyTdipropylenetriaminè? Laúryldi- 
prọpý[enetriamine; /V^Bĩsữ-amíhòpropỵỌdờdécỵlamine; N,
ÀÌ-BisO-arnihopropyDraurỵỊamine. ..............
C,8H,>3^2995 “  ■' ' . „■ , M
àữp-!23724&f.
UNIÍ— PCJ63ớấẦIE

Proỉile
Laurylamine dipropylenediamine. is a polyamine disin- 
íectant used íor suiíace disiníection. Related polyamines 
such as lauryl 1,3-propyldiamine (N-dodecylpropane-1,3,- 
diamine) have been used similarỉy.

Preparotions
Proprietnry Preporations (details are given in Volume B)
MubKngratfient Preporations. Ger.: Almyrob Hexaquart plus; 
Korsolex AF; Korsoìex Plus; Mikrobac.

L o p o b u t a n  ỊríNNi

Cauĩỵloxy^o^^àrỷìínobutyric Acid; Lòpòbùtãno^'^Ịopb-, 
butanum;nonoổyraH. r ■■:.'V.-
(±)-3-([3-(Dodecyloxy)propyl]amino}butyric acỉd.' . j * '■
0 , ^ 3̂ 0 3 = 3 2 9 5  . . . -  r

ọ ố  — 6582-30+5. ■
U m  —  L6IE0KAZ8O.

ProíiỊe
Lopobutan is a beta aminobutyric add derivative used as an 
antíseptic.

Preparatíons
Prọprietary Preporations (detaỉls are given ỉn Volume B) 
MuhHngredBent Prsparations. Fr.: Sterlane.

Magenta
Aniline Red; Basic Fuehsin; Basic Magenta; C1 Basic Violet 14;; 
Coíour Index Nã. 42510; Fuchsine;Eucsina; Fũcslna: bẩsica; 
(DyKCMR ’ \  ' *- ị
CAS -  S69-6Ỉ-9 (pararosaniline hỳdrochlòáde); 632-99-5 
(rosaniline hydrochlorìde). 1
UNIÌ — 5PĨC03819W. , -

Description. Magenta is a mixture of the hydrochlorides oỉ 
pararosaniỉine (4- [(4-aminophenyl) (4-iminocycỉohexa- 
2,5-diẹn-l-ylidene)-methyl]aniline} and rosaniline (4-[(4- 
aminophenyl) (4-im inocyclohexa-2,5 -dien-1 -yliđehe) 
methyl]-2-methylanilinel.
Pharmacopoeias. In us.
USP 36: (Basic Fuchsin). A mixture of rosaniline and 
pararosaniline hydrochlorỉdes. It contains the equỉvalent oỉ 
not less than 8 8 % of rosaniline hydrochlorỉde 
(C20H20CIN3 = 337.9), calculated on the dried basis. A dark 
green powder or greenish glistenỉng crystalline ữagments 
with a bronze-like lustre and not more than a ỉaint odour. 
Soluble in vvater, in alcohol and in amyl alcohol; insoluble 
in ether.

Profi'/e
Magenta is a triphenylmethane antiseptic dye eữective 
against Gram-positive bacteria and some ỉungi. Magenta 
Paint (BPC 1973) (Castellani's Paint) was íormerly used in 
the ưeatment of superũdal dermatophytoses.

Đecolorised magenta solution (Schiff reagent) is used as a 
test for the presence o{ aldehydes.

Concems about possible cardnogenidty have restricted 
the use of magenta.

Cardnogenidly. The handling oí magenta was not 
thought to induce cardnogenesis but its actual manuiac- 
ture may produce tumours. The ỈARC has conduded that 
the manuíacturing process of magenta involves exposure 
to substances that are considered to be dehnite human 
cardnogens. Pararosaniline hydrochloride (Basic Red 9), 
and magenta containing it, are considered possibly card- 
nogenic to humans.' Magenta vvas also considered to be 
unsaíe for use in food.2

1. IARC/WHO. OccupaUonal exposures oí hairdressers and barbers and 
personal use of hair atlourams: some hair dyes. cosmedc colourants. 
ỉndustríal dyestuttỉ and aromarỉc amỉnes. ÌARC monographs on thi 
evaluaũort of carcinogenư riứs lo htunam volume 57 1993. Available at: 
http://monographs.iarc.fr/ENG/Monographs/vol57/volurne57.pdf 
(accessed 23/05/06)

2. FAO/WHO. Spedũcations for the ỉdentỉty and purity of food addỉtỉves 
and their toxỉcologicai evaluation: ỉood colours and some antỉmỉcrobials 
and antoxidants: eỉghth report of the joint FAO/WHO expert committee 
0Q ỉood addltíves. WH0 Tech Rcp Ser 309 1965. Aỉso avaỉỉabỉe at: httpỉ// 
Hbdoc.who.int/trsAVH0_TRS_309.pdf (accessed 28/08/08)

Preparations
Proprietary Praparations (details are given in Volume B) 
MuU-ingradient Prapararions. itaL: Pucsina Penica.
Phonnacopoeid PrBporolions
BPC 1973: Magenta Paine
USP 36: Caibol-Puchsin Topical Soluúon.

Magnesium Peroxide
? Magnesii PèrcOTdQrnỉ'̂ ắgnỊwTi Perhydrolụm; Magnésium,, 
■peraxýde vđèrìl̂ gnesítỉrHperoksidỉ; Magnesiumperoxid;.. 
Magựtìutơ-petóxld^Mẩỹnỉo pieroksídas; Peroxid hofe£nãt̂ ( 
Perõxido_de magnesio, nepeKvich,MarHMB. j J

The Symbol t  denotes a preparation no longer actively marketed

http://www.iachem.019/documents/ehc/ehc/
http://monographs.iarc.fr/ENG/Monographs/vol57/volurne57.pdf
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CAS — 1335-26-8; 14452-57-4.
Ả7C —  AŨ2AAỌ3; AỌ6AD03. -1 '
ATC Vêé — QA02AAQ3; QA06AD03. ' ,
Ụ N ll — lỂ W jO T N ỹ 6 * ~ Ỳ :- ■ ■t  '

Pharmacopoeias. In Eur. (see p. vii). 
ph. Em. 8: (Magnesium Peroxide). A mixture oỉ magnes- 
ium peroxide and magnesium oxide. It contains not less 
than 22% and not more than 28% oí MgOj. A white or 
sllghtly yellow, amorphous, light povtrder. Practically 
insoluble in water and in alcobol; dissolves in núncral 
adds. Protect from light.

ProỊĩỊe
Magnesiuxn peroxide is used as an antiỉeptic It is also an 
ingrcdient oí preparations ỉor gasưointestinal disorders.

Preparations
Propóetary Prepororionĩ (details art 'given in Volume B)
Stngh  ingredient PreporoKoiu. Ger.: Ozovit.
MuhHngradiant Preparotians. Ital.: Carbonesia; Ektogan.
Ilumoeopolhk Preporntions. Chữe. Ikoplex No 10; Ikoplex No
11.

Malachỉle Green
Aniliriệ Green; Chínã Green; G  Basic Green 4; Colour Index 
No. 4200Ọ: Diamond Green B; Verde de malaquita; Vlride 
Malachitum; ZieìetV maláchitovva; MartaxMTOBas ieneHb. 
[4-{4-Dimethylaminobenzhydrylidene)cyclohexa-2,5-dienyli- 
dene]dimethylammonium chloride.
G4S — 569-64-1 '
ATC Vet — QP53AX16.
UNIỈ —  12058M7ORO.

ProỊịỊe
Malachite green is a trìphenylmethane anóseptic dye with 
actions sũnilar to those oỉbrilliant green (p. 1740.2). It has 
been used for skin disinỉection.

M e c e t r o n iu m  E t i ls u lf a te  (BAN, riNNi

EtilsuHáto de'mecetronio; Mecetronii Etilsutías; Mecetronió, 
etilsulfeto de; Mecetronium. EthylsuHate (USAN); Mecetro- 
‘nìum Ethylsũlphate; Mécétronium, Ểtilsulíate de; 
MeụerpoHHA 3m ncynb(ị)aT.; 
Ethylhexadecyldimẹthylammonium ethyl sulphate. 
C22tt,9N04S=423.7.
CAS— '3006-104 .
ỤNU — QM9SLPV3CA.

ProfíỊe
Mecetronium etilỉulỉate is a quateraary ammonium 
anóseptìc with actions and uses similai to those oí other 
cationỉc suriactants (see Cetrimide, p. 1742.1). It is active 
againstbacteria, induđing mycobacteria, hrngi, and vỉruses, 
induding hepatitis B vứus. It is used in alcoholic solutìon for 
disinfection oỉ the skin and hard suríaces.

Preparotions
Pĩuprâtary Praparulions (detalls are given in Volume B)
AẳuK-ingradMnt Praporalions. Austrũr SteriUium; Firu: Steril- 
lium; Fr.: Sterillium; Ger.: Badllolt; SteriUium; Gr.: Sterillium; 
IrL: Sterillintn; Neth.-. Sterillium; Port,: SteriUium; SwttL: Ster-
ìlìiiim.

Merbromỉn (HNNÌ

‘DistóltiỂi;2;ị.Hdibfoimor4-hydroxymercurif!uorescein; Mer- 
brominaỉsMẽrbrornine; Merbrómlnum; Mercurescéine 
Sòdiqùẽ;Mefcúróchrome; Mercurodỉbromoduorescein; Mer- 
lũrolõòrn; MepỗpÓMMH.
TFie.disódhjrĩi-.iạftí of.[2,7-dibromo-9-(2<arboxyphenyO-6-
hyđroxyé^x<>3ffxanthen-5-yl]hydroxyrnercury.

0 5 - 1 2 9 - 1 6 4  -  
A K  —  D08AK04.
ATCVei ~QD08AK04. •
V N t^ m n 8 Ỳ F ữ 8 ữ ~ ~  - r ~  - —

NOTB. The use o{ the name Merbromin is limited; in some 
countries it is a trade-mark.
Pharmocopoâaỉ. In Fr„ II, Jpn, and Vứt.

IncompaHbiStỵ. Merbromin is ỉncompatible with adds. 
most alkaloidal salts, many local anaesthetics, metals, and

sulẼdes. Activity may be reduced in the presence oỉ organ- 
ic material.

Uses and Administration
Merbromin is a mercurial antiseptic that has been used íor 
disíníecdon oi skin and wounds.

Adverse Effects and Treatment
As for Mercury, p. 2556.1.
General reíerences.

I. Rỉsher JP, tí ai. Organic mercury compounđs: human exposure and its 
relevance 10 pubUc health. Toxìcdì biẳ Htãừh 2002; 18: 109-60.

"SoxicHỵ, Reports oi merbromin toxicity have induded con- 
tact dermatitis1 and epidermal cell toxidty.2 A íatality has 
occuned aíter transcutaneous absorptìon oỉ merbromin 
during treatment oỉ inỉected omphalocele (umbilical her- 
nia)3-4 and death due to shock, with aplastic anaemia. has 
Iollowed application to surgical wounds and decubitus 
areas.’ Anaphylaxỉs has also occuưed.6 Extensive absorp- 
tion aíter ingesúon has also been reported.7 There has also 
been a case report* of severe encephalopathy and mening- 
itis vvithin 24 hours oỉ an acddental inưathecal applica- 
tion into a CSF Bstula.

1. Camaxasa G. Comacỉ dexmacỉtiỉ from mercurodưome. ũm taa Dermatitis 
1976:2: 120.

2. Anonymous. Topical antiseptics and antìbỉoiỉcs. Med Len DntỊS Ther 
1977; 19: 83-4.

3. Ych T-F, et al. Mercury poỉsonỉng from mercurochrome ưierapy of 
ỉníecied omphalocele. Lancet 1978: 1: 210.

4. Yeh TF, et ai. Mercury poisoning from mercurochrome therapy oí an 
ỉnỉected omphalocde. ũin Taxicol 1978; 13: 463-7.

3. Ske PHTJ, tí ai. A case oỉ Merbromỉn (mercurocbrome) intoxicaáon 
posãbly resuỉting in apỉastỉc anemia. Aơa Meắ Scand 1979; 205: 463-6.

6. Gaỉindo PA, tí aỉ. Mercurochrome aữeigy: immediate and deỉayed 
bypersensỉtỉvỉty. Alỉrrgy 1997; 52: 1138-41.

7. Magarey JA. Absorpõon of raercurochrome. Umctí 1993; 342: 1424.
8. Surk AM. tí ứì. Acddenuỉ inưaỉhecal mercury applỉcatỉon. Eưr Spine J 

2004: 13: 241-3.

Preparations
Propnotary Preparoiions (details are given in Volume B)

Single ingredient Prepcrations. Bdg.: Medichrom; Fr.: Solu- 
chromt; Gr.: Meibromin; Mercurochrome; S.Afr.: Red Sealt; 
Spain: Cinlacromint; Mercromina; Mercurin+; Mercurobro- 
mof; Mercutina Brotaỷ; Turk.: Mersisol; Menol.

MullHngradiant Preparglions. S-Afr.: Achromide; Daromidet; 
Ung Vemldgh.

Mercurobutol (ríNNi
L-542; Merturobutolum; MepKypoôyro/i..
4-fert-Buty l-2-ch loro-mercuriphenol.
C,oH,3aH g0385J 
CAS — 498-73-7.
UNII —  8HJ49MW6V4.

Pharmacopoeias. In Fr.

Profile
Mercurobutol is an organíc mercurial antiseptic with 
antìíungal properties. It has been used ỉn the treatment of 
inỉectíons of the skm and mucotis membranes.

Preparatìons
Prapriatary Piaporalions (details are given in Volume B) 

A*ullMngraifieflf Prepcratíons. Gr.: Sabenyi.

Metalkonium chioríde ỊriNNi

Clóruro de metalconio; Dodecarbọnium Chlọridẹ; MẹtalcO;
nio, cloairo de; Metáĩkonii Chlórídum; Métalkõnĩúm,
Chlõmre de; MeTanKOHMB Xnopn/V
Benzyl(dodecylcarbamoylmethyl)dimethylammonium
ctíloride. ■
CaH3,CIN20=397.0
CĂS — 100-954. • ■
UNII — IM6BZ8F57J.

Proịile
Metalkonium chloride iỉ an antiseptic used for skin 
disinỉection.

Preparatìons
Proprietary Preparations (detailỉ are given in Volume B)

Single inyadhnt PrBparalions. Ital.: Theotex.

Methylated Spirits
McoholesdesnaturalizadĐs;fleHaTypnpoBaHHbiiă &UipT(de- 
natuíệd-ảlcohoO.
CAS?-*-•• 80T3-5Ĩ-3'- (ethyí alcohd-methyl alcohoị- mìKtũre, 
Ịndustrial methylated spirit). *■■■■ -
Descriptlon. Three dasses oí methylated spirits are listei 
under the Methylated Spứits Regulatìons, 1987 (SI 1987 
No. 2009); industrial methylated spirits, mineralisec 
methylated spirits, and denatured ethanol (denaturec 
alcohol).

Industrial M ethylated Spirits is deBned as 95 parts b) 
volume oỉ spirits mixed vvith wood naphtha (mostly methy 
alcohol—p. 2196.2) 5 parts by vólume. Mineralised 
m ethylated spữỉts is spirits mixed vvith wood naphtha 9.5 
parts by volume and crude pyiỉdine 0.5 parts by volume, 
and to every 2000 liưes oỉ this mixrure is added 7.5 litres ol 
mineral naphtha (peưoleum oil) and 3g oí synthetic 
organic dyestuff (methyl violet). This ã  the only variety thai 
may be sold in Great Brítain for general use. Denatured 
ethanol is 999 parts by volume of spiritỉ (of a strength not 
less than 85%) mixed vvith 1 part by volume of tertiary 
buryl alcohol. and to this mixture is added Bitrex 
(denatonium benzoate) lOmg/liưe.

As Industrial Methylated Spirit may contain small 
amounts of acetone it should not be used for the preparation 
of iodine Solutions, since an irritating compound is íormed 
by reaction bervveen iodine and acetone; for such 
preparations Industrial Methylated Spùìt (Ketone-free) 
should be used.
Pharmacopoeias. Br. indudes Indusrrial Methylated Spirit 
and Industrial Methylated Spirit (Ketone-free).
BP 2014: (Industrial Methylated Spirìt). A mixture of 19 
volumes of ethyl alcohol of an appropriate strength with 1 
voliưne of approved wood naphtha. Two strengths are 
available containing 99% and 95% v/v alcohol (also known 
as 74 OP and 66 OP respectively). It is a colourless, dear, 
mobile, volatíle liquid with an odour which is spirituous and 
oỉ wood naphtha. B.p. is about 78 degrees.
The BP 2014 gives Industrial Methylated Spirits and IMS as 
approved synonyms.
BP 2014: (Industríal Methylated Spirit (Ketone-free)). A 
mixture oỉ the same strength as Indusưial Methylated 
Spirit, but it is substantially free írom ketones, contaúúng 
not more than the equivalent oỉ 500 ppm of acetone.

Uses and Administration
Industrial methylated spũit, in a concentration oí about 
70%, is the usual íorm in vvhich alcohol (p. 1733.1) is used 
for disiníection. It is applied extemally for its astringent 
action, but mucous membranes and excorìated skin suiỉaces 
must be protected. It may be used for skin preparatìon 
beíore injection.

Methylated spúits may be used in the fonn of Surgical 
Spirit (BP 2014), a mixture of methyl salicylate (0.5% v/v), 
diethyl phthalate (2%v/v), and castor- oil (2.5% v/v) in 
industriaỉ methylated spixit.

Adverse s
As for Alcohol, p. 1733.3, and Methyl AlcohbL p. 2196.2. 
Adverse eỉíects are due chieíly to consumption oí 
methylated spirits rather than its topicaỉ use as a 
disinỉectant.

Preparotions
Praprielary Praporcilions (details are given in Volume B)

Single ingrcdiart Prapanriions. Iil :  stínman; ItũL: Bsosan Gel.

Phonnocopoeiol Praparabons
BP 2014: Surgical Spirit.

M e th y lb e n x e th o n iu m  C h lo ríd e  (BAN, riNNI 
□oruro de metilbencetonio; Methylbenzethoni| Ghloridum; 
Méthylbenzéứionium, Chlorure de; Metiibencetonio, cloruro 
de; Mervưt6eH3eTOHMfl Xnopnq.
Benzyldimethyh2-{2-[4^1,133-tetramethylbutyl)-o-tolyloxy] 
èứioxy]ethylammonium chlónde monohydrate. 
Ca H^aNÓ2,HjO=480.1. .
CAS-r_25155-1Sh4(ánhydrọusmethylbenzẹthoniurnchtoríde); 
.1320rịhì (methylberữéứìoniuib chíoride monohydrate).. • 
UNII- r— 4XKK0M5H9M (anhydrous methylbenzeữionium- 
chbride); WOA57K8S5V (meứiylbemethonium chlonde mono- 
hydrate). ■ ; i

Pharmacopoeias. In us.
USP 36: (Methylbenzethonium Chloride). white hygro- 
scopic crystals with a mild odour. Soluble 1 ÚI 0.8 of water, 1 
in 0.9 oỉ alcohol, ỉ in more than 10 000 of chloroíonn, and 1

All ơoss-references reỉer to entries in Volume A
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in 0.7 of ether. Solutions are neutral OI slightly alkaline to 
litmus. Store in aiitight containers.

Pnọ/ĩ/e
Methylbenzethonium chloride is a quatemary arnmonium 
đísiníectant and antiseptic with actions and uses similar to 
those of other cationic suriactants (see Cetrimide, 
p. 1742.1). It is used topically for nũnor inỉecdons or 
ỉrritation of the skin.

Leishmaniasis. Topical treatment of cutaneous leishman- 
iasis (p. 922.1) with methylbenzethonium chloride 12% 
and paromomydn sulíate has proved beneSdal.

Preparations
Proprietory PraporoHons (details are givtn in Volume B)

Multi-ingredĩent Pmparaiíons. Israel: Leshcutan; USA: Acnotex; 
Dermasept Anúhingal; Drytex; Knac Oraseptị.

Pharmocopoeỉal Preporotions
CSP 36: MethyIbenzethonium Chloride Lotion; Methylben- 
zethonium Chlòride Ointment; Methylbenzethonium Chloride 
Topical Povvder.

M e t h y lr o s c m i l in iu m  C h lo r id e  (BAN, riNNi
Q Basic Violet 3; Qoairo de metilrosaọilina; Colour Index .No. 4 
42555; Ciystal Viotet; Piolet ; kiystaliãny; Gentian Viọlet 
Hexamethỹlpararosaniline Chloride; Jaiìsiyẹn Mọrii; kristal 
% ọle; KristálỊviolẹtt; MethylrqsạnHine Ị^londẹ; Methyỉrosa- 
niĩiriii- Chíondum; Méthyírosaniliọium, Oitórúte de; Meứiyh 
íosanilinium<hloriđ; Methylrósaniliriiumchlarid; MetílrosaniV 
lina, ciprụrọ de; Mẽtilroạnịlinio chloridas; Metilrozafiilfnýum.: 
Klprữn Metyirosaniliniumklổrid; Metyyíirosaniliniumkioridi; 
Pyoctaninum Caeruleum; Viola OystaỊỊina; MeTvưip03aHnnw-
HMH XflopMfl. ý’ ; •
4-[4,4'Bis(dimethylamino)behzhydrylidene]cydohexa723- 
dien-1-ylidenedirTÌethylammòniurn chỊòride. 
C2sH3oCIN3=408.0 :
CAS — 548-62-9.
ATC —  DO ĨAE02; GỌ 1AX09.
ATC Vet — QDOÍAE02; QG01AX09.
UNII —  J4Z74ỈD605. T :": ■

NOTE. The name methyl violet—CI Basic Violet 1; Coỉour 
Index No. 42535—hás been used as a synonym for 
methylrosanilinium chloríde, but is applied to a mixture oỉ 
the hydrochlorides of the higher methylated pararosanilines 
consisting mainly oi the tetramethyl-, pentamethyl-, and 
hexamethyl-compounds.
Pharmocopoeias. In Chùi., Eur. (see p. vii), lnt„ and us. 
Jpn indudes a mixture of hexamethylpararosaniline 
hydrochloride with the tetramethyl- and pentamethyl- 
compounds.
Ph. Eur. 8: (Methylrosanilinium Chloride). A dark green, 
hygroscopic shiny powder. It contains not more than 10% 
of pentamethyl-p-rosanilinium chloride. It is also known as 
crystal violet and gentian violet Sparingly soluble in waten 
Ireely soluble in alcohol and in dichloromethane. Store in 
airtight containers.
USP 36: (Gentian Violet). A darkgreen povvder orgreenish, 
glistening pieces with a metallic Iustre, and with not more 
than a íaint odour. Sparingly soluble in waten soluble 1 in 
10 of aicohol and 1 in 15 of glycerol; soluble in chloroíorm; 
insoluble in ether.

Incompatibilhy. The antimỉcrobial activity oí methylrosa- 
nilinium chloride may be reduced through incompatibil- 
ities, decreasing pH, or through combination with organic 
tnatter.

The antibaaetìal activity of methylrosanilinium chlorìde 
was inhibited in suspensions of bentonite with which it 
fonneđ a stabỉe compĩex.1

1. Harris WA. The inactívatíon of catỉOQic entỉseptics by bentonite 
suspensỉons. Austraỉas J Pltarm 1961; 42: 583-8.

Uses and Administration
Methylrosanilinium chloride is a triphenyimethane antisep- 
tic dye eữective against some Gram-positive baaeria. 
particulaiiy Stapkyhcocais spp., and some pathogenic ỉungi 
such as Candìda spp. Ít is much less active against Gram- 
negative bacteria and ineữective against add-íast bacteria 
and bacterial spores. Its activity increases as pH increases.

Methylrosanilinium chloride has been applied topicalỉy 
as a 0.25 to 2.0% aqueous solutỉon or as a cream ỉor the 
treatment ol bacterial and fungal ỉníections, but in the UK 
its use Is now restricted to application to unbrokẹn skin 
because of concem over artimal cardnogenidty. It has aỉso 
been used as a 0.5% solution with brilliant green 0.5% 
(Bonney's blue) for skin marking beíore surgery.

Adverse Eữects and Precautions
Topical application of methylrosanilinium chloride can 
produce initation and ulceration oỉ mucous membranes. 
Ingestion oỉ methylrosanilinium chloride during prolonged 
or ừequent treatment for oral candidỉasis has resulted ỉn 
ọesophagitis, laryngitis, and tracheitis; ingestion may also 
cause nausea, vomiting, diarrhoea. and abdominal pain. In 
the UK it is reconunended that methylrosanilỉnium chloride 
should not be applied to mucous membranes or open 
wounds. Contact with the eyes or broken skin should be 
avoided. Methylrosanilinium chloiỉde may stain skỉn and 
dothing.

Anừnal cardnogenidty bas restiicted its use.

Gircinogenìctỉy. Methylrosanilinium chloride has been 
shovvn in vitro to be capable oi interacting with DNA of liv- 
ing cells,1 and has demonstrable cardnogenidty in nàce.1

1. Rosenkram HS, Carr HS. Possible haxard in use of gentỉan vioỉet. BMJ 
1971; 3:702-3.

2. MAFF Food Advisory Committee. Hnal report on the revỉew of the 
Colouring Matter in Food ReguUtỉons 1973: FdAC/REP/4. London: 
HMSO, 1987

Effeds on the síđn and mucous tnembranes. Necrotic 
skin reactions have been reported after the use of topical 
1% aqueous Solutions of methylrosaniliniuin chloride;1 
areas aíỉected ỉndude the submammary ỉolds, gluteal fold, 
genitaỉia, and toe-webs. Similar reactions were seen in 2 
patients after use of 1% methylrosanilinium chloride or 
briỉllant green on stripped skin.1 Oral ulceration developed 
in all of 6 neonates ơeated with aqueous methylrosanili- 
nium chloride 0.5 or 1 % ỉor orai candidiasis.2

In the UK it is recommended that methylrosanilinium 
chloride should not be applied to mucous membranes or 
open vvounds.

1. Bjỗmberg A. Mobacken H. Necrotic sidn reactỉons caused by l % gentỉan 
violeĩ and biilỉiant green. Aữứ Derm Venereoì (Stodeh) 1972; 52: 55-60.

2. HorsfieJd p, et ai. Oraỉ irritation with gentỉan violet. BMJ 1976; 2: 529.

Effeds on the urínary tract. Severe haemonhagic cystitis 
rapidly occurred in a 32-year-old vvoman aíter acddental 
ữýection through the urethra of a solution oỉ methylrosa- 
nilinium chỉoride 1% and alcohol 2%.' Two cases oi 
severe cystitis were also reported after instilỉation into the 
bladder oỉ an undiỉuted solution containing methylrosani- 
linium chloride and brìlliant green 1:1 (Bonne/s blue).2 
Haemorrhagic cystitis has also be en reported in a 16- 
month-old boy after a diluted solution of methylrosanili- 
nium chloride 1% was instilled into his bladder during an 
inguinal hemiorrhaphy.3

1. Walsh c. WaUh A. Haemorrhagic cysiitis due to gendao vtolet. BUI 
19««; 293: 732.

2. Christnuo XI. tt al. 8onnry's blue. Uauxt 1988; U: 459-60.
3. Kỉm SJ. rt al. Hemorrbagỉc cystitiỉ due to Intravcsical instUlation ot 

gentian violet completely tecovered vvith consnvatlve therapy. Yorná 
Mỉd J  2003; 4 *  163-5.

Preparotions
Praprietary Preporatioro (detaỉls are given in Volume B)
Sngle-ingradient Preparations. PoL: Pioktanina; Spain: Vĩgen- 
dal; Thai.: Pỵrad-Violec Turk.: Vỉojen.
MuHi-ingrsdient Preparations. Chũc. Faxet.
Pharmacopoetal Preporatiom
USP 36: Gentian Violet Cream: Gentian Violet Topical Solution.

Miramistin
tòỳramiĩtln; MnpaMHCTHH: ■ . ' V
Alkylamidopropylmethylben^laưimohium chloride.
C2$H«7N2O a = 4 3 9 .1

■ CAS —  Ỉ26338-77-Ỡ; Ị5809-19-5.

Proíilẹ
Mứamistin is a quatemary ammonium antiseptic used for 
dỉsiníection oỉ the skin and mucous membranes. It is also 
induded in topical preparations for skin disordets when 
prone to iníection.

Preparotíons
Propõetary Pieparolions (details are given in Volume B)
Sngle-ingredient Prepamrions. Rus.: Okomistin (Okomxcthh); 
Ukr.: Mytamydez (Mnpammea); Oítamũỉn (OệTaMHpHH).
MuhHngrodient Prepurolions. Ukr.: Panthestin (IlaKreciHH); Tri-
mistin (TpHMHCTHH).

M ir ip ir iu m  c h l o r i d e  iriNNi

ơoruro d | minpmo.Mirrpim Chíoridum; Mmpirio, doruro de, 
Mịípìnum; .Ghloture de;. Myristyl-gamma-picolinium Ghlor- 
idẽ; Mnpnnnpna Xnopnp . \  v • .
4-Meéiyl-l-tètrãdécylpytidinium chloride. v;. ■■ )■}■■■ ■'

<Ĩ2oH36aN^326ÍO ■ ; .
Ôi5 —  763Ỉ-49-4 (mmpiríum); 2748-88-1: (miripirìum chloride). 
UNII —  3D6CM0P23.

Profi/e

Miripirium chloride is usẹd as an antũnicrobial preservative 
in some phaimaceuticai Products.

Hypersensitivity. Two patients who had a delayed hyper- 
sensitivity reaction to retrobulbar injection oỉ methyl- 
prednisolone acetate suspension (Depo-Mcdroỉ)l were 
lound on intradermal testing to be sensitive to methyl- 
prednisolone and to the preservative miripirium chỉoiide 
induded in the tonnulation. A  similar case o ỉ coatact 
allergy has been reported2 in a 56-year-old woman who 
received an intra-articular injection of methylpiednisolone 
acetate. Patch testing showed allergy to the preservative 
miripirium chloride.

1. Mathias CGT, Robertson DB. Delayed hypersensỉtỉvity to a oortìcosteroỉd 
suspension contalning methyỉprednisoỉone. Arck Dtrrruttol 1985; 121: 
258-61.

2. F2nn G. Erỉkssohn L Contact aỉlergy to minpirìum chloride in Depo- 
MedroL Cơrrtact Denrtđổtà 2001; 44:127.

AAirístalkonium chloríde {BAN, riNNi
ciorurode miristalcohio; Miristalconia cloruro 'de;'Miristalk- 
onii ữiioridưm; Miristalkonium; Chlóịuie* dẽ; Myristýtberv 
zalkonium Chloride; Tetradecỵlbenzyldimethyrammonium 
Chloride; MnpncranKOHvui Xnopna ■ ■
BervyidimethytTetradecylammonium ehloride. 
Ch HoCIN=368.0 ■ V - ■ -
CĂS — 139-08-2.
ATC — R02AA10: "  •-'r ,7  - !
A7CVẽt — QR02MT0 ' . ■* • ,
UNtl — (M255ŨL75T. ■...............

ProỉiỊe
Miristalkonium chloride is a quatemary ammonium 
antiseptic with actions and uses súnilar to those oỉ other 
cationic suriactants (see Cetrimide. p. 1742.1). It has been 
used in creams and lotions for disinỉection oỉ the skỉn and 
has been an ingredỉent of sptays used for the treatment oỉ 
minor infections of the mouth and throat. It is also used as a 
vaginal spermidde.

Preparotions
Propriekry Prsporoỉions (details are given in Votume B) 

Singie-ỉngredient Preparatians. Pr.: Aỉpagelle.

MubỹingracBent Preporalions. Fr.: Sterlane; ItaL: Eburdent F.

Monothioglycerol
d-Moíxithỉogiýcerol; Mồndtiỗgiicèrol; Thiỏglycerol; Tmo- 
rnm iepnH ,
3-Mercaptopropane-1 ̂ -diol.
C iH A S = 1 Ọ ^ 2  
0 6 -r  96-27-5.
U m  —  AAÒÌPỌWSXJ.

Pharmctcopoeias. In USNF.
USNF 31: (Monothioglycerol). A colourless or pale yellow, 
viscous. hygroscopic liquid with a slight odour of sultìde. 
Freely soluble in water; misdble vvith alcohol; insoluble in 
ether. A 10% solution in water has a pH of 3.5 to 7.0. Store 
in airtight containeis.

ProỊỊỊe
Monothioglycerol is used as an antoxidant preservative in 
pharmaceutical preparations.' It has some antimicrobial 
activity.

Nitromersol
H M ip Ò M ep è õ h rM íV '
5-Methyi-2-niữo-7-ồxa-8-mercurabicyclo[42.0]octa-13í-trỉ-
ene-* ■ ■ • ~ T  ‘ ĩ c
' Í 7 ^ N O à = 3 5 1 . 7

Pharmacopoeias. In us.
USP 36: (Nitromersoi). A brownish-yellow to yellow 
odourìess powder or granulẹs. Very slightly soluble in 
water, in alcohol in acetoné, and in ethen soluble in 
Solutions oí alkalis and oỉ ammonia yvith the íormation oí 
salts. Store in airtight containers. Protect from light.

The Symbol t  denotes a preparation no longer actively marketed
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IncompatibiTrty. Nỉtromersol is incompatible with metals 
and sulũdes. Its antimicrobial actívity may be diminished 
in the presence oi organic material.

Uses and Administration
Nìtromersol is a mercuiial antiseptic eííective against some 
bacteria. It is not eữective against spores or acid-íast 
baaeria. It has been used for superBdal skin iníections and 
for disinỉectỉon of the skin beíore surgicai treatment.

Adverse Eíĩects and Treatment
As for Mercury, p. 2556.1.

Preparotions
Proprỉatary Preparalions (details are given in Volume B) 
Multí-ingredient Pnepqrotiore. Oũle. Butesin+.
Phorn ocopoMoi Preporolions
USP 36: Nitromersol Topical Solution.

N o r d i h y d r o g u a i a r e t i c  A c id
Acidũhn‘Nórdihydroguaiareticum; NDGA; Nordihidroguayar- 
ếtico, ácido; Nordihydroguajareettiha ppọ; Nordihydrogua- 
jaretsyra; HopflMrMflporBanpéĩOBafl Kncnoĩa. 
4,4/-(2,3-Dimethyiteưannethylene)bis(benzene-1 2-diol). 
C iaH aO 4= 3024  
CÃS — 500-38-9.

Proỉile
Nordihydroguaiaretíc add has been used as an antoxidant 
preservative. Allergic contact dennatitis has been reported.

Noxỹtiolin (BAN, HNNI
Noxitiolina; Noxythiolin; Noxytíoline; Noxytiõlinum; Hokcm-
TM0/1MH. .

: l-Hydroxymethyl'3-methyhZ-thiourea.
0. 13.05=120.2 , .
CÁS —  15599-39-0.
ATC —  B05CA07.
ATC Vet —  OB05CA07.
UNII — 4DN3AF1FU6. ■

Uses and Administration
Noxytiolin is an antiseptíc with wide antibacteiial and 
antíỉungal actions. It may act by slowly releasing 
ỉormaldehyde in solution.

For instillation into, orữrìgation o i the peritoneal cavity 
or other body cavities, a 1 or 2.5% solution is used. 
Solutions of noxytíolin should be tvarmed to 37 degrees 
beỉore insdlỉation or ứrigation. Treatment is usually for ỉ  to 
7 days. The nonnal total daily amount used in adultỉ should 
not exceed 5g lor instillation or 10 g ỉor continuous 
inigation.

Adion. Aỉthough noxytiolin has generally been thought 
to act, at least in part, by slowly releasing íormaldehyde 
into solution, it has been reported1 that much smailer 
amounts are released than have pieviously been thought 
and that the antimicrobial eữects of noxytiolin Solutions 
cannot be attributed soleỉy to the presence of ỉoimaỉde- 
hyde. There is evidence in vitro that noxytiolin might 
reduce the adherence oỉ micro-organisms to epithelial sur- 
íaces.2
1. Gonnan SP' đ  aL Ponnaỉdehyde rdease írom noxyihiolin sohỉtions. 

Pharm J  1984; 234:62-3.
2. Andexson L etđỉ. CĨẾntcal irapUcations of the 0ìicrobỉaJ anti-adherence 

properties 01 noxythỉolin. J  P tum  Pharmacol 1985; 37 ($uppl): 64P.

inbdions oí the pleural cavity. Three patients with 
pleural empyema or pneumonectomy space inỉection 
were treated by irrigatíon of the ca vi ty with noxytiolin 
1% in normal saline for 3 hours, íollovved by drainage for 
1 hour, the cyde being repeated 4-hourly. Inlection was 
eradicated within 21 days in aQ 3 patíents.1

1. Rosenỉdđt FU tí a i Compaxison bemeen imgaúon and conventíooal 
treatmem for empyema and pneumonectoiny space íníectioiL Thorax 
1981;36:272-7.

Adverse Effects and Treatment
when noxytiolin ỉs given initially by inigatíon ỉor the 
treatment of the purulent iníected bladder there may be an 
intense reaction with a buming sensation and the passage oỉ 
large Sbrin dumps. Giving it with a ỉocal anaesthetic su ch as 
tetracaine hydrochloride may control the pain.

Brearti odour. A pervasive sweet breath odour characteris- 
tíc of decaying vegetables has been noted in patients ơea- 
ted with peritoneal dialysis fluid containing noxytíolin.1

The odour was attributed to unidentiBed sulỉur metab- 
olites.

1. Stewart WK Pleming LW. Use your nose. Laneeí 1983; ỉ: 426.

Preparations
Propríetary Praparolions (details are given in Volume B)

Singla ingredient Praporotioos. ỈT.: NoxyAext: IrL: NoxyĐex Sf; 
MD NoxyUex s.

Octafonium Chlorìde IBAN, HNNI
Ckxuro de cx^íohio; òctaíonii Chloridum; Ocìatonio,
dorụro de; Octạlbnium, Ọhlorure đ; Octaphonium Chloride;
Phenoctide; OKra(ị)OHna Xnopvtn....
Benzyldiethyl-2-[4-(l,l,3,3-tetramethylbutyl)phenoxy]ethy-
lammonium chlõride monohydrate.
C27H42aN O .H jO = 450 .1  .
CAS —  15687-40-8 (anhydrous octahnlum chloride); 78-05-7 
(anhydrous oaaỉonium chloride).
UNII — 5SEY0610DA

Profilẹ
Octaỉonium chloride is a quacemary ammonium antiseptic 
wlth actions and uses similar to those oi other cationic 
suríactants (see Cetrimide, p. 1742.1). It is used in topical 
preparations for skin disiníection.

Preparatìons
Pnoprietary Preporotions (details are given in Volume B)

Mutt-ingredìent Preparations. Irl.: Germolene; S.Afr.: Germo- 
lene+; UK. Germolẽne.

O c te n id ỉn e  H y d r o c h lo r id e  IBANM, USAN, riNNMi 

Hidrocloruro de oaenidina; òctenidina, .hidrodoruro de; 
Octénidíne, Chlorhydrate d'; Oaenidini Hydrochloridum;- 
Win-4Ị464-2 (octenidine hydrochloride); Win-4ĩ464-6 
(octenidine saccharin); Win-41464 (octenidine); OKTeHHflMH3;
ÍMflpoxnòpMfl.
M'.4,4f-Tetrahydro-N, AA-dioctyl-ỉ, 1'-decamethylenedi-(4- 
pyridylideneamine) díhydrochloride.
C *H h N42H C I= 623.8
c ữ  —  71251-02-0 (octenidine); 70775-75-6 (octenidine 
hydrochloride).
Ú m  — U84956NU48.

Proỉịle
Octenidine is a bispyiidine bacteríddal antiseptic with some 
antiviral and antifungal activity. Ít has been used as the 
hydrochloride ỉor skin and mucous membrane disúưection.

Preparatíons
Proprietaiy Preparatiom (details are given in Volume B)

Single-ingredient Preparations. Switz.: Stellisan.

MuU-ỉngrsdient PreparatioM. Austrùr. Octeniderm; Octenisept; 
Cz.: Octenlsept; Ger.: Linola Wundgel; Octenisept; Gr.: Octeni- 
derm; Octenisept; PoL: Octenisept; Rus.: Octenisept
(OtieHHCOT-); singapore. Oaenisan; Octenisept W ound Gel; 
Octenisept; Switz.: Octeniderm; Octenisept; vkT.\ Octenisept 
(OrreHHCOTT); Oktenỉsept (OKTeHHcarr).

O c ty ld e c y ld im e th y la m m o n iu m  c h l o r i d e
Decyldlmethyioctylammonium Chloride; Decyloctyrdi- 
methylammoníum Chloride; Octyl Decyl Dimethyl Ammon- 
ium Chlọrìde; Quaternium-24; 0KTvưifleMM/iflnMeTvưraMMO- 
HMỄt XnopMA. i-..;.
AiN-Diméthyl-/foctyM-decanaminium chloríde. 
C2oH*,ŨN=334.0 ■ _
Õ s  — 32426-11-2. 
um — ƠT2NG1539G.

Profile
Ocryldecyldimethylammonium chlorìde is a quatemary 
ammonium disinĩectant used in preparations ỈOI disinỉec- 
tíon of hard surtaces and the skin.

Pneparotions
Propríetary Prepuraliuns (details aie given in Volume B) 

MukHngredient Preparalions. USA: Vì Rid-Ready.

O r th o p h e n y l p h e n o l
2-Biphéọylol; E231; E232 (sodium-o-phenylphenol); 2- 
Hydroxỳbiphenyl; o-Hydroxydiphenyl; Ortofenilfenol; Opra- 
ộeHHíi(Ị)eH0n.' _ - ,
(l,Ị'-BfphenyO-2-o!.
‘C12HiaÓ=17Ó2 
CAS— 90-43-7.
ATC — D08AE06.
ATC Vet.—  QD08AE06. : ; '
UNII — D343Z75HT8.

Protíle
Orthophenylphenol is a phenolic disiníectant with 
antìmicrobìal properties similar to those of chloroxylenol 
(p. 1748.2). It is used ỉor disinỉection oỉ skin, hands, 
instruments, and hard suriaces. It also has many ỉndustrial 
and agricultural uses as a preservative ỉor a wide range of 
materials, particularly against moulds and rots. Sodium-ữ- 
phenylphenol has been used similarly.

Preparations
Proprietory Preporotions (details are given in Volume B)

Single-ingredient Preparaliom. Ger.: Amocid; ỉtaL: Citromedics 
Disinlettante; Ciưosteril Aspiratori; Crescom; Esoíenol 60; Ger- 
mozero; Helix I; Higesan; Neo Esoỉonnolo.

Muhi-ingredient Preparatiotu. Auĩtria: Dodesept Geỉaibt; Dode- 
sept; Kodan; Canád.: Aseptone 1; Aseptonẽ 2; Aseptone 5; 
Ger.: Bomixt; Freka-DennỶ; Freka-Sept 80f; Helipun Kodan 
nnlctur Forte; Ịtal.: Bsolenol Feni; Gennozero Denno; Helipur; 
Hygienist; Norica Plus; Sangen Casa; Sterosan; Singapore. Des- 
derman; Piũnasept Med; Switz.: Kodan fone; UK: Eradidl; 
USA: B1K-P1US+.

O x y c h lo r o s e n e  IUSANI 

Monoxychlorasene; Oxidoroseno; 0KCvtxnbpo3eH. 
^ 3 4 0 , 5 4 3 0 0 = 4 0 7 . 0  
CAS — 8031-14-9. 
um  — 3214M86B2N.

O x y c h lo r o s e n e  S o d iu m  (USANI

O xicloroseno só d ico ; Sodium  O xychlorosene; 
OKCMxnopoạeH Haĩpniá.
CAS — 52906-84-0. 
um  — N693Q6RADF.

ProPỊs
Oxychlorosene is the hypochlorous add complex oỉ a 
mixture oí the phenyl sulỉonate detivatives oí aliphaúc 
hyđrocarbons. It is a chlorine-releasing antiseptíc with the 
general properdes of chlorine, p. 1746.2>

A 0.4% solution of oxychlorosene sodium has been used 
ỉor ckansing wounds (although chlorỉne-releasing anúsep- 
tics are generally regarded as too initant for this purpose— 
see Disiníection, Wounds, under Uses and Administration oỉ 
Sodium Hypochlorite, p. 1769.1) and íor pre-operative skin 
preparatíon; a 0.1 or 0.2% solution has been used in 
urological and ophthaỉmoỉogical disiníectìon.

Preparations
propriatary Prtpurolions (detailỉ are given in Volume B) 

Single-ingratSent Preparotiom. USA: Clorpactin WCS-90.

Q x y m e t h u r e a
Carbamol; Dìhydroxymethyl Carbamide; Dimethylolũréa; 
Oximeturéa; /lnMeTvứionMOMeBMHa; /V7/-di(hydroksimetyylD 

; karbamidi; N7V'-di(hydroximetyl)-karbamid; W4̂ -di(hydroxy- 
methyl)carbamidùm. ■
KÀT-BisíhydroxymethyDurea.
;<Ị,H8NA=120.1
CÁS —- 140-95-4. • '• :
ỤNII — N68H97CAWG. -

Proỉiỉe
Orymethurea is an antiseptìc induded in multí-ingredient 
preparaúons intended ỉor the topicaỉ treatment oỉ ear 
inỉections.

Preparotions
ỈVopnetoy Preparolỉons (dctails are given in Volume B) 

MuằfrmgrBdĩení PrepopQtions. India. Otogesic.

All cross-reíerences reíer to entries ín Vohime A
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Parachlorophenol
Paraclorofẽriol; napaxnópbệeHo/1.
4-Chlorophếnol.
C«HsCIO=128.6 
G45 —  ỉ 06-48-9.
UNII — 3DLO6A0IX.

Pharmacopoeias. In ưs.
u s  also indudes camphorated parachloiophenol.
USP 36: (Parachlorophenol). It conásts of white or pink 
crystals wíth a characteristic phenolic odour. M.p. about 42 
degrees; congealing temperature betvveen 42 degrees and 44 
degrees. Sparingly soluble in water and in liquid paraffin; 
very soluble in alcohol, in chloroíorm, in ether, in glycerol, 
and in fixed and volatile oils; soluble in soft paraífin. A I % 
solutíon in water is add to litmus. Store in airtìght 
containers. Protect from light.
USP 36: (Camphorated Parachlorophenol). It contains not 
iess than 33% and not more than 37% of parachlorophenol 
and not less than 63% and not more than 67% of camphor, 
with the sum oi the percentages of parachlorophenol and 
camphor not less than 97% and not more than 103%. Store 
in airtight containers. Protect from light.

PrọfiỊẹ
Parachỉõróphenol is a chlorinated phenolic disiníectant and 
antiseptic with similar properties to phenol (below). 
Camphõrated parachlorophenol has been used in dentistry 
in the treatment of iníected root canals.

Preparatíons
Propnetary Prepcrations (detailỉ are given in Volume B)
Muhẽingredient Preparations. C anad.: Cresophene; Fr.: Cida- 
pext; Hndotỉne; Mepacỳl; ItaL: Esoíenol Ferri; Pasta Iodoíonni- 
ca Radiopaca; Spain: Cresophene.

Paraíormaldehyde
PạraỊộrm; Paraformaldehído; ParaíòrmicAldehyde; Parafor- 
mpl; ÌPoìỳmensed Formaldehyde; Polyoxymethylene;. nápẹỵ. 
aộõpManbflervifl. .
( C H A ,
CAS.—  30525-89-4. . i  :
UNII '■— Y19UC83H8L

Pharmacopoeias. In Jpn.

Uses and Administration
Paraíormaldehyde is a disiníectant and antiseptic vrith the 
properties and uses of fonnaldehyde (p. 17Ỉ2.2) and is used 
as a source of (ormaldehyde. To disiníect rooms it has been 
vapourised by heanng. Tablets prepared íor this puipose 
should be coloured by the addition of a suitable blue dye.

Paraíormaldehyde has been used in lozenges for the 
treacment of minor throat iníections. In dentistry, it has 
been used as an obtundent for sensitive dentine and as an 
antiseptic in mumnũỉying pastes and for root canaỉs. 
Paralormaldehyde may also be used for the decontamina- 
tion of equipment thought to be contaminated with the 
spores of Bacillus anửiraás.

Adverse Eữects, Treatment, and Precautions
As for Formaldehyde Solution. p. 1752.3. There have been 
reports of allergic reactions and nerve damage assodated 
with the dental use of paraíormaldehyde as a root canal 
sealant; it should not extrude beyond the apex.

Preparatíons
Propriotary Preparations (details are gi ven in Volume B)
Single-ingredient Preparotions. Israel: Formalin; ItaL: Esoíorm 7 
mc Esoíõrm 70 mc.
Multi-ũigredìent Preparotions. CcauuL: Endomethasone; Fr.: 
Caustinerí sans Arsenic Yraniád sanỉ Arsenic G r.: Endo- 
methasonet; Ital.: Eso 70; Pasta Devitalizzante.

Peracetic Acid
Acètyl Hydroperòxide; Ảcido 'peróBặcétlroi^cldurn  
Peracpticutn; Kyselina..peroctọvá; Peracétjcố£ẩado; Perox-, 
yaceticÀad; HaflyKcycHafl’ KnbiơTà; nepyKcyeHaâ Kí o o ĩ Ị ì 
Q H ;b V ^ 7 6 ;o s : .i  i . z  -
cÃs — 79-21-0. ■ . ■ • X -
ũ m  —  I6KPI2E1HD. '. ■ 1 r
Uses
Peracetic add is a strong oxidising disiníectant. It is active 
against many micro-organisms induding bacteria, spores.

íungi, and viruses. It is used íor disiníecting medical 
equipment induding dialysers and endoscopes. It is used in 
the ỉood industry and ỉor disinỉecting sewage sludge, and 
has be en used as a spray ỉor sterilisation oi laboratories. 
Reviews.

1. ỊQỉis M. Distníectíon of wastewatcr with peracetic add: a review. Rnviron 
ba  2004: 30:47-55.

Disìnỉedian oí dỉalyiis equipment. For use oỉ peracetìc 
add with hydrogen peroxide in the dỉsiníection of dialysís 
equlpment, see under Hydrogen Peroxide. p. 1756.1.

Diànỉedion of endoscopes. Peracetic add has been used 
to disinỉed endoscopes;1-2 it is a possible altemative to glu- 
taral (see p. 1731.2).

1. Bradỉey CR. t í  ai. Evaluation of the Steris System l peracetic add 
eadosõope processor. J Hosp inỊta  1995: 29: 143-51.

2. Middkron AM, et a i Dỉsmíection of bronchoscopes, comamỉnated in 
vỉtro with Mycobacteiium tubercuỉosis. Mycobacteríum avium- 
intraceỉluiare and Mycobaaerỉum chelonae ỉn sputum, usỉng stabỉlỉzed. 
buâeied peracetic ađd soỉutíon {'Nu-Cidex'). J Hasp íĩựea 1997; 37:137- 
43.

Adverse Effects and Precautìons
Concentrated peracetic add ís corrosive to the skin. 
Inhalaứon may produce resplratory symptoms, induding 
pulmonary oedema, although commerdal Solutions are 
daimed to have low vapour activity.

Occupational exposure. Aỉthough corrosive and highly 
irritating to skin, eyes. mucous membranes and respiratory 
tract, Solutions of peracetíc add (with hydrogen peroxỉde) 
vvere thought unlikely to cause sensitisatìon leading to 
hypeisensitivity reactíons in healthcare vvorkers who were 
occupationally exposed. In contrast 0-phthalđialdehyđe. 
although its sensitising potential was much lovver than 
that of glutaral might cause respiratory and deimal sensi- 
tisation.1

1. Rideout K, t í  aL Consỉderỉng dỉks to healthcare worken ỉrom 
gỉutaraỉdehyde aỉtematíves in hỉgh-ỉeveỉ disiĐÍection. J Hosp ĩnỊèa 2005: 
59:4-11.

Preparatíons
PropHetary Preporalions (details are given in Volume B)
Sngle ingTBtfiattf Pteparalionỉ. Ger.: Sekusept; ItaL: Esoceức 
Esodrox Ferristert; Renaxidt; SaniDrox; Sekusept; Sporidox 
Plust; Singapore. PeraSaíe.
Muh ingretlient PreparaHans. CamuL: Actril; Fr.: Anioxydet; 
Ger.: AdaptaCỉde PAA-C; ItaL: Adasport; Peresalt; Singapore. 
Viikon.

P h e n e th y l  A lc o h o l  ỊBANI

Aleohof. íeniletílỉco; Aícohol Phenyrethyíieusr Atkohol 
fenylọetỵíowy7; 8enzyl Garbinol;. PhéneứiahoJum; -Pheny- 
lethyl alcohoí; (DeHehinoBbiỉi- CnnpT.
2-Phenylethanol;
C6H5.GH2.CH2GH=122.2
p \ s —ịo -ỉ2 -8 ị[ ,  \
UNữ —  ML9LGA7468.

Pharmacopoeias. In Pol. and us.
USP 36: (Phenylethyl Alcohol). A colourless liquid vvith a 
rose-like odour. Soluble 1 in 60 of vvater, 1 in less than 1 of 
alcohol of chloroíorm, of ether, of benzyl benzoate. and of 
diethyl phthalate, and I in 2 of alcohol 50%; very soluble in 
glycerol, in propylene glycol. and in Exed oils; slightly 
soluble in liquid paraffin. Store in ainight containers in a 
cooL dry place. Protect ừom light.

IncompatibilHy. Phenethyl alcohol is incompatible with 
oxidising agents and proteins. Activity may be reduced by 
nonionic suiíactants or by adsorption onto low density 
polyethylene containers.

Pro/ị7e
Phenethyl alcohol is more active against Gram-negative 
than Gram-positive bacteiia. It is used as a preservative in 
ophthalmic, nasaỉ. and otic Solutions at a concentration ol 
0.25 to 0.5%, usually with another bacteridde, and up to 
1% on its own in topical preparadons. It is also used as an 
antiseptic in topicaỉ Products in concentratíons. of up to 
7.5%. It is also used as a component of ũavouring essences 
and períumes.

Phenethyl alcohol may cause eye irritadon.

Aniimicrobial adion. Antìmicrobial activity may be 
enhanced by the addition of phenethyl alcohol to Solu
tions preserved with benzalkonium chloride, chlorhexi- 
dine acetate, phenyhnercuric nitrate, chlorocresol, or 
chlorobutanoL1

1. Richards RMB, McBrỉde RJ. The preservaáon oí ophthaỉmk Solutions 
wỉth antíbacterỉaỉ combỉnatỉOĐS. J Pharm Pharmacoỉ 1972; 24:145-8.

Preparotions
Proprietorỵ Prepenution* (details are given in Volume B)

Muki-tngrednnt Preporations. AustraL: Sebirinse; CanatL: sder- 
odex: Ger.: Imazol; India: Borozín; NZ: Sebirinse; UK: Ceanel.

Phenol
.^cida árbóllco; Áđcíô fênrệorĩàp6Sric Add; FenoivFenoli;ỉ 
Penolis;. Hidroxibencenor .Phenic Acid; Phénol; Phenolum;; 
Ặhẹnỵi Hydrate; Phenylic Aad; 0KOi6eM30Ji;<DeH0n.. - .
Ị-ịỹdipxybenzene. - • -  V - ' ữ  •* - -  ‘ ì ' * - 
<^5.0^=94-11 . .  , C i ỉ r i  ' r
■GẬsl- 108-95-2. ■ ĩ- 'Ậ t • —Cí. -ũ ‘ -
A7C — C05B805; D08AE03;.N018X03;RỌ2AAT9. .ú.
ATCVet — QC05BB05, QD08AE03; QN0tBXÒ3; QRÒ2MỈ9. -  ■ 
um — 339NCG44TV ,• í . -
Pharmacopoeias. In Qtm., Btơ. (seep. vii), JpỉU us, and VỊạ. 
Br.. Swừs, and u s  also include a monograph íor UqueSed 
Phenol.
Ph. Eur. 8: (Phenol). Coỉourless or ỉaindy pink or íaindy 
yellow deUquescent crystals or aystalline masses. F.p. not 
less than 39.5 degrees. Soluble in water; very soluble in 
alcohol in dichloromethane, and in glycerol. Store in 
airtíght containers. Protect from light.
BP 2014: (LiqueSed Phenoỉ). An aqueous mixture 
containing phenol 77.0 to 81.5% w/w in purihed water. A 
colourless to {aintly coloured, caustìc liquid with a 
characteristìc and not tarry odour. Soluble in waten 
mistíble with alcohol, with ether, and with glycerol. Protect 
ừom Iight It may congeal or deposit crystals ư stored at a 
temperâture belõw 4 degrees. It shoũld be completely 
melted beíore use.
When phenol is to be mixed with colỉodion. fixeđ oils, or 
paraỉhns, melted phenol should be used, and not Liquehed 
Phenol.
USP 36: (Phenol). Colourless to light pink, interlaced or 
separate, needle-shaped crystals, or a white to light pink 
crystalline mass, with a characteristìc odour. It gradually 
darkens on exposure to light and air. Soluble 1 in 15 of 
water; very soluble in alcohol, in chloroỉorm, in ether, in 
glycerol and in fixed and volatìle olls; solubie 1 in 70 oỉ 
liquid paraíũn. A sohitíon of l g in 15 mL water is dear and 
is neutral or add to litmus. Store in airtíght containers. 
Protea hom light.
USP 36: (Liqueãed Phenol). Phenol maintained in a liquid 
conditíon by the presence oíabout 10% of waten it contains 
not less than 89% by wdght of phenol. It may contain a 
suitable stabiliser. A colouiiess to pink Uquid vvhich may 
deveỉop a red tint upon exposure to aữ or lỉght, and with a 
characterìstíc, somewhat aromatìc odour. Misdble with 
alcohol, with ether, and with glycerol. Store in airtight glass 
containers. Protect from light.
When phenol is to be mixed with a Sxed oil liquịd paraíhn, 
or vvhite soh paraSin, crystalline Phenol and not Liquehed 
Phenol should be used.

(ncompaiibitity. Phenol is ứicompatíble with alkaline saỉts 
and nonionic surỉactants. The antimicrobial actívity oỉ 
phenol may be dỉminished through increasing pH or 
through combinatìon with blood and other organic mat- 
ter.

Use for preservation. NOTE. Phenol should not be used to 
preseive preparations that are to be freeze-dried.

Uses and Administration
Phenol is an antiseptic and disinfectant effective against 
vegetative Gram-positive and Gram-negative bacteria, 
mycobacteria, and some fungi, but only very slowly 
eỉỉective against spores. It is also active against certain 
viruses. Phenol is more active in add soludon.

Aqueous Solutions up to 1% are bactetiostatic while 
stronger Solutions are bacteriddal.

Phenol is a commonly used anómicrobial preservative in 
parenteral preparations; concentrations of up to 0.5% are 
usuaỉly used.

A 0.5 to 1% solution has been used for its local 
anaesthetic eữect to relieve itching.

A 1.4% solution is used ỉor pain or irritation oỉ the 
mouth and throat. Weak concentrations (up to 2%) have 
also been used topicalỉy ỈOT dỉsinỉectíon. A 5% solution has 
been used as a disiníectant íor excreta.

Oily Phenol Inịection (BP 2014), up to lOmL, has been 
injected into the tissues around intemal haemorrhoids as an 
analgesic sderosing agent, but altemative procedures may 
be preỉerred. Aquẽoũs phenol has also been used as ã 
sderosant in the treatment of hydroceles.

Solutions of phenol in glycerol have been given 
intrathecally for the alleviation oi spastidty (p. 2014.2) or

The Symbol t  denotes a preparation no longer actìvely marketed
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injected intrathecally or into soft-ássue structures for the 
treatment oỉ chronic low back pain. Other types oỉ severe 
intractable pain may be relỉeved by injecting aqueous 
phenol dosẽ to motõr nerves. Aqueõus phenoĩ has been 
used ỉor Chemical sympathectomy in peripheral vascular 
disorders and íor the treatment oỉ uiinary incontínence.

Liquehed phenol has been used in the treatment oí 
ingrovving toenails.

Dystorùas. Phenol appears to produce a decrease in 
muscle tone without profound weakness and is considered 
to be an eSectỉve agent in treatíng íocal dystonias.1 In tra- 
muscular phenol was reported2 to have prodnced 
improvement in 2 adult patients with moderately severe 
spasmodic torticollis (p. 2019.2) who had not responded 
adequateỉy to intramuscular injections of botuỉinum A 
toxin. Response was maintained by re-injectíon every 6 
months. FoQowing thìs case report, an open study3 was 
conducted on 3 patients with spasmodic torticollis who 
had not responded to botulinum toxin A and other drug 
ơeatments. Aíter 10 inơamuscular injections of phenol, 
given weekly and then monthly, 2 of the paúents shovved 
improvemenc one reached partial remission while the 
other had improvement that lasted for 3 months. The 
third patíent did not respond to treatment with phenol. A 
study4 to detennine the eỉhcacy and adverse eííects of a 
2% phenol block in patients with spasmodic tonicolliỉ was 
conduaed in 16 patíents, all of whom were reừactory to 
otaỉ drug and rehabilitation therapies. Results showed sig- 
niScant improvement in neck movement and position. 
Hovvever, 4 patients developed reversible sensory distur- 
bance oỉ the transverse cutaneous nerve oỉ the nẽck area. 
A patient who developed a ỉocal dystonic contraction of 
the foot responded to single intramuscular injection of 5% 
aqueous phenol, aíter initial tteatment with botulinum 
toxin A hãd shown no benefiL5

1. Zafonte RD. Munin MC. Phenol and aicobol blockỉ tor the treatment o( 
sp&stỉâty. Pkyí Mtà Rihabii ơ in  N Am 2001; 12: 817-32.

2. Massey JM- Treatment oi sposmodỉc torticollis with intnmuscuUr 
phenoỉ injecdon. J NeuToỉ NturaSKTỊ Psychiatry 1993; 58: 258-9.

3. Gartia Xuiz PJ, Sancbex Beroardos V. Innamuỉcuỉar phenol ifljection íor 
scvere cervỉcal dystonía. J  Neurvl 2000; 247:146-7.

4. ftkeachỉ N, đ  aL Phenol block tor cervteal dystonla: cữeữs and side 
eSecu. Anh ptrys Med Rehúba 2004; 85: ỉ  117-20.

5. ỊCtan J-S, rỉ ai. ĩdiopathỉc íoot dynonia treated witb ỉmramhscuỉar 
phenoí ỉnjectk>n. Pữriàraonism Rtỉai Dàorắ 2003; 9: 355-9.

Hoemorrhoids. Sclerotherapy with oily phenol inịection 
has been used1 to ơeat haemoưhoids (p. 1808.1). The 
technique ỉor preventing mucosal prolapse is to inject 
small volumes (about 2 OT 3 mL) of a 5% solution oí 
phenol in arachis oil into the submucous space above each 
õf the 3 prindpal haemorrhoids. Rather than causing the 
haemorrhoidal veins to thrombose, the inịection works by 
produdng submucosal Sbrosis, Sxing the mucosa to the 
underlying musde. Hovvever, other techniques lor muco- 
sal ữxation su ch as rubber band ligation or perhaps inỉra- 
red coagulation are more eítective and assodated with 
fewer complicatìons.1'5

1. Alexander>VVilIiams J. The management of pỉles. BMJ ỉ 982; 285:1137-
9.

2. GarteQ PC d  ai. A randomỉsed dinỉcaỉ triaỉ to compare rubber band 
ỉỉgatíon wỉth phenol injectỉon in the treatmem af haemoxTboỉds. Gut 
1984; 25: A563.

3. Ambrose NS, tí ai. Prospectivc nndomỉsed trial oỉ iniection Ihenpy 
agaỉnst photocoaguỉatỉỡn therapy in first and second degree haemorr- 
hoids. óut 1984; 25: A563-4.

4. Johanaon JF, Rinưn A. Optimal nonsurgical treatmeni of hemorrhoids: a 
comparatỉve anaỉysỉs oỉ inínred coagulatiợn, rubber band Ugatỉon, and 
ỉn)ectíon sderothérapy. Am J Gastroenteroỉ 1992; 87: 1601-6.

5. MacRae HMe McLeod RS. Comparison of hemorrhoidaỉ treatmem 
modalitíes: a meta-anaỉysis. Dô Coion Btctìon 1995; 38: 687-94.

Ingrowing toenaSs. ỉiqueSed phenol (88%) ablatíon has 
been petỉormed as an alternative to surgical avulsion in 
the treatment of ingroróng toenails.1-2 A systematic 
revievv3 conduded that simple nail avulsion combined 
with ơeatíng the naỉl-bed with phenol was more eừective 
at preventing symptomatic recurrence of ingrovring toe- 
nails than cutting out the nail-bed. However, there was a 
signiEcant increase in postoperative iníections when 
phenol was used.

1. Bostand s, ữ  a l Chemical matricectomy wỉth phenol for the treatment 
oí ỉngnmỉng toenaỉỉ: a revỉew oí the Ỉiỉerature and ỉoOonv-up <d 172 
treated patíẽntỉ. Aữa Derm Venenoỉ 2001; 81: Ỉ8Ỉ-3.

2- Andieassi A, rf 0L Segmentaỉ phenolỉzation ỈOT the ưeaanent oỉ 
íngrowỉng toenaỉỉs: a revỉew of 6 yean experíence. J Dcrmatoỉ Trtat 2004; 
15:179-81.

3. Roundỉng c  Bk)omfieỉd s. Surgical treatmems for ỉngrovríng toenails. 
AvaQable ỉn The Cochrane Database of Systematỉc Revicvvs Issue 1. 
Chỉchesten Jobn WUey; 2003 (accessed 15/03/06).

Pain. The neurolytic use of phenol to produce destructive 
nerve blodc (see under Pain, p. 1977.1) has prođuced vari- 
able results, and some consider the risk oí complications 
outweighs the benehts. However, it may have the advan- 
tage over alcohol that it is painless on iniection, and smal- 
ler volumes can be used, potentially allovving greater pre- 
dsion (see p. 1733.2).

Urinary inoontínence. Although injection oi phenol into 
the pelvic plexus to produce pardal denervation has been 
used in the management oỉ severe intractable urge incont- 
inence, its use has been largely abandoned. Some patientỉ, 
espedally those with detrusor hypeưeQexia, have derived 
benefit1J but overaH eỉBcacy can be poor and benehts 
short-lived.3

1. Ewỉng R. et ai. Subtĩỉgonal phenoỉ ỉnjectỉon therapy ỉor ỉncontinence in 
ỉemale patỉents wỉthĩnuỉriple sderosiỉ. Lanat 1983; k 1304-5.

2. Bỉadđord HN. tt  aL Resuỉts of transvesìcaỉ ỉnfiltndon oi the peMc 
pỉexuses with phenol ỉn 116 paùents. Br J ưroi 1984; 56e 647-9.

3. Rosenbaum TP, et ai. Trans-trìgona] phenol taỉỉed the test of dme. Br J 
ưroỉ 1990; 66: 164-9.

Adverse Efíects
When ingested. phenol causes extensive local conosion, 
with pain, nausea, vomiting, svveating, and dỉarrhoea. 
Exdtatíon may occur initíally but it is quiddy followed by 
unconsdousness. There is depression of the CNS, with 
cardiac arrhythmias, and drculatory and respiratory [ailure, 
which may lead to death. Addosis may develop and 
occasionally there is haemolysis and methaemoglobinaemia 
with cyanosis. The urine may become dark brown or green. 
Pulmonary oedema and myocardial damage may develop. 
and damage to the liver and kidneys may lead to organ 
failure.

Severe or latal poisoning may occur from the absorption 
o( phenol hom unbroken skin or vvounds and suitable 
precautions should be taken to prevent absorption. Applied 
to skin, phenol causes blanching and coưosion, sometimes 
vvith little pain. Aqueous Solutions as diỉute as 10% may be 
corrosive.

Toãc symptoms may also arise through absorption of 
phenol vapour by the ỉkin or lungs. Phenol throat spray 
may cause local oedema.

Cresols and other phenoUc substances have similar 
eữects.

Effeds on the heart. A 10-year-old boy developed liíe- 
threatening premature ventricular complexes duríng the 
applicatìon o{ a soluứon ol phenol 40% and croton oil
0. 8% in hexachlorophene soap and water for Chemical 
peeling of a giant hairy naevus.1 Cardiac arrhythmias have 
been reported after the use of phenol for Chemical face 
peeling.2 They were also seen in 3 oi 16 children who 
received phenol 5% as a neurolytic.3

1. Wamer MA- Harper JV. Cardỉac đysrhythmias assodated with Chemical 
peeỉỉng with phenoỉ. Anesthaioỉogy 1985; 62: 366-7.

2. Bocta SA. tí aL Caỉdlac arrhythmias in phenol tace peeiing: a suggested 
protocoỉ ỉor prevenúoo. Aathetie Pỉast Swy 1988; 12:115-17.

3. Morrison SE. d  aL Phenol motor point Uodcs in chiỉdren: pỉasma 
concentntỉons and cardỉac dysrhythmìas. Anathaiokgỵ 1991; 75: 359- 
62.

EfFecỉs on the kidneys. A 41-year-old man developed 
acute Tenaỉ íailure due to cutaneous absoiption of phenol 
after falling into a shallow vat oi industrial solvent con- 
taining 40% phenol in dichloromethane. No ingestion 
occurred. Other symptoms induded 50% body-suriace 
bums, cold extremities, nausea, vomiting, and respừatory 
disưess. The patient required haemodialysis íor 3 weeks; 
some abnormalities of renal íuncnon remained one year 
later.1

1. Foxall PJD, ti ai. Acute renal tailun ỉollowíng Kádental cuianeous 
absorption of phenol: application oí NMR uiinalysú to monitor the 
dlsease proces. Hum Taácol 1989; 9: 491-8.

Effects on ihe Gver. Phenol-induced hepatotoxidry has 
been reported' in a 43-year-old man after injection sder- 
otherapy ỉor haemorrhoids vrith 5% phenol in arachỉs oil. 
During ưeatment the patient had pain radiating to the 
penis, then later developed backache and haematuria, and 
6 days later was admitted to hospitaỉ with jaundice. He 
recovered well and his liver enzymes retumed to normal 
levels aỉter 6 months.

1. Suppiih A. Peny EP. Jauodice as a presentadon oỉ phenol induced 
hepatotoxodty [õc] loUotvũig òvectỉon sderotherapy for haemorrhoids. 
SurỊtm  2005; 3: 43-4.

Effeds on sexuai funcfion. Three patíents developed 
urinary symptoms and impotence which lasted up to one 
year after each receivúig phenol 5% in arachis oil sder- 
otherapy ỉor haemorrhoids.1

1. BuDodc N. ỉmpotexure aỉter sderotherapy oỉ haemorrhoids: case reports. 
BM J1997; 314:419.

Effects on ihe ihroat. Acute liỉe-threatening epiglottitis 
occurred in a 49-year-old vvoman aíter the usẽ oi a throat 
spray containỉng the equivalent of 1.4% phenol. The teac- 
úon may have been anaphylactic or due to a direa toxic 
eữect of the spray.1 The UK CSM2 reported in 1990 that it 
had received 4 reports oi oedema oỉ the epiglottis and/or 
larynx leading to respiratory diỉhculties. While the condi- 
tion was rare, the ehects were severe; 1 patient died and 2 
survived only after emergency hospital ưeatment.

1. Ho S-L Holỉinrake K. Acute epỉglottỉtỉs and Chỉoraseptíc BMJ 1989; 
298: 1584.

2. CSM. Chỉoraseptíc throat spray ạnd oedema oí the epỉglottỉs and laryr r. 
Current Probỉara 2$ 1990. Aỉsò avaỉỉable at: http.7/vvwwjnhra.gov.u c/ 
home/idcplg?ldcServỉcesGET_FILE&dDocNamesCON2024446&Re? [- 
sỉonSeỉectí<mMethod»LatestReỉeased (accessed 17/06/10)

Treatment oỉAdverse Eỉíects
If phenol has been swallowed, activated charcoal may t e 
usẽỉuỉ. Some sources suggest the cautious use oỉ gastr c 
lavage although this is generally inappropriate aítt r 
ingestỉon of corrosive substances.

If phenol has been spilled on the skin removal ({ 
contaminated dothỉng and excess phenol should b : 
ỉoUovved by washing of the skin with glycerol o:, 
altematively. with copious amounts of vvater. Macrogt 1 
300 and vegetable oiỉs have also been used.

Contamination of the eyes should be ưeated by Qoodin: 
with water or sodỉum chloride 0.9% only íor at least 10 t > 
15 minutes.

The patient shouỉd be kept warm and given supportiv : 
treatment. Intravenous sodium bicarbonate should be give; I 
vvhere there is metabolic addosis.

Precautions
Solutions containũig phenol should not be applỉed to largt 
areas of skin or large wounds since suffident phenol may bi 
absorbed to give rise to toxic symptoms. Phenol should no 
be used as a throat spray in patients with epiglottitis, or ú 
chìldren aged under 6 years.

Pharmacokinetics
Phenol is absorbed from the gastrointestinal ưact anc 
through skin and mucous membranes. It is metabolised tc 
phenylglucuronide and phenyl suỉíate, and small amounL' 
are oxidised to catechol and quinol vvhich are mainly 
conịugated. The metabolites are exơeted in the urine; OE 
oxidation to quinones they may tint the urine dark brown 
or green.

Preparations
Propóttary PraparoHons (details are given in Volume B)
Singỉe-ingrecỄent Preporotions. AustraL: Haemorol; Canađ.: 
Antiseptic Salveỷ; p & S; ơtite. Metapỉo; NZ: Haemorol; S.Afr.: 
Medi-Keel A' SB Aurico Ear Dropst; Septosol; Thai.: Pose-Cre- 
solf; UK: Ultra Chloraseptic; ukr.: Orasept (Opacerrr); USA: 
Cheracol Sore Throat; Chloraseptic Kids Sore Throat Spray; 
Chloraseptic Sore Throat; Green Throat Spray; P &• S; Phenasep- 
tic; Red Thioat Spray; Triaminic Sore Throat Spray; Ulcerease.
MuilMngradient Prepqrnriom. Arg.: Aceite Esmeralda Moone; 
Callidda; Manzan; Piracalamina; Prurisedan Rosa; Pruriscdan; 
AustraL: Ayrton's Chilblaint; EgoPsoryl TA Nyal Toothache 
Drops; Samaf; Austria: Hcrposicc; Setg.: Eucalypúne Phol- 
codine; Sedemob SuUa-Sedemol; Braz.: Cloraseptic Demisant; 
Otoloide; CanatL: Ak Lip Balmt; Blistex DCT Lip Balmt; Bliỉtex 
Lip Medext; Blistex Medicated Lip OÍEtmentt; Cannex Iip 
Balm; Carmex láp Ointment; Lip Conditioner Lip Balm; láp 
Medext; Medicated Blistex DCT Lip Balm; Ozonol; Chile: Blis- 
tex; Chapstick Medicated; China: Postèrisan (%#$!); Fr.: 
Adyáne; Bnilex; Otylol; Pulperyl; Roddes; Sedapulpet; Solute 
Physiologique Phenole Lavoisier; Yranol Eugenole; Hong Kơng: 
Cepastat; Egopsoryl TA Hung.: Reparon; Irì: Blistex Reliet 
Gennolene Piist Ad; Germolene; TCP; TCP; ĩtáL: Creosoto 
Composto; Fucsina Fenica; Lavanda Soỉan Pinselina Knapp; 
Malaysia. Egopsoryl TA Sama; Mcx.: Foraemol; Neth.: Agre- 
Golat; /VZ: Egopsoryl TA Phũipp.: Calmoseptine; Sama; Rus.: 
Pucaseptol ((tiynceirran); S.Afr.: Adco-Biohist; Alpha Tooth- 
ache Essencet; Blistex; Calasthetic Germolenet; Prept; SB 
Universal Ointmentt; TCPt; Singapore: Calamine and
Menthol; Castellani's Paint; Cepastat; Egopsoryl TA Sama; 
Spairr. Dermomycose Liquido; Otocenun; Otogen Calmante; 
Thai.: Con Com Lanol; Sama; Zema; Turk.: Disinol; UK: Blis- 
tex Relíet Chymol; Colson Demiacreme; Geimolene; Germo- 
lene; Germolene; laao  Calamine; TCP; TCP; TCP; USA: Anbe- 
sob AnbesoL* Blistcx Lip Balm; Bliỉtex; Boil Ease; Campho- 
Phenique; Castaderm; Cepastat Cherry; Cepastat; Chapstidc 
Medicated Lip Balm; Columbia Antìseptic Powder; Debacterol; 
Heal Ad Plus; Lìp Medex; Lipmagik; Massengill; Mydnette; 
Nasal Jelly; Orabase Lip; Orasol; Phylorinol; Phylorinol; skeeter 
Stìlc Stíng-Eze; Unguentine Plus; Unguentine.

Homoeopatlac PrBparations. Canad.: Hylandỉ Vaginitist. 

PhaniKXopooal Plaporahons
BP 2014: Aqueous Phenol Injection' LỉqueSed Phenol; Oily 
Phenol Injecúon; Phenol and Gỉycerol Inýection;
BPC 1973; Magenta Paint;
USP 36: Camphorated Phenol Topical Gel; Carbol-Puchsin 
Topical Solution; LiqueSed Phenol; Phenolated Calamine Topical 
Suspenáon.

Phenoxyethanol
Ethylene Glycol 2-Monophenyl Ether; Ethyleneglycol- 
Monophenyléứier; Fenbksiètanoii; Fenoksietanolis; Eèhok-; 
sỵetanol; Fenoxietanọì; Fenoxyethanol; Phenoxyaethanol;

All cross-reíerences refer to entries in Volume A
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Phénọxyétbanol; PhẹrK»Q?ethạnọiuỊ30;ic2 :Plìenọxyetlìyl 
Àlcohol; (Ì-Phenoxyethyl Alcohol; (OenọKOBTaHan. . ,  ' 
2-Phenoxyethanol.
C8Hl0O2=J3a2 
CAS— 122-906.
.UNU,Ể-.HÌE492ZZ3L .
Pharmacopoeias. In Eur. (see p. vu). Also Ũ1 USNF.
Ph. Eur. 8: (Phenoxyethanol). A colourless slightly viscous 
Iiquid. Slightly soluble in water, in arachis oil and in olive 
oil; misdble with alcohoL vvith acetone. and with glycerol. 
USNF 31: (Phenoxyethanol). A colourìess, slightly viscous 
iiquid. Spedũc gravity 1.105 to 1.110 at 20 degrees. Slightly 
soluble in water; misàblc with alcohol. wỉth acetone, and 
with glycerob slightly soluble in arachis oil and ỉn olive oil. 
Store in a dry place, ỉn airtight containers at a temperature 
of 8 degrees to 15 degrees. Protect from light

Incompcrtibitrty. The activity of phenoxyethanol may be 
reduced by interaction vvith nonionic suiỉactants and pos- 
sibly by adsorption onto PVC.

P rọ /ĩ/e
Phenoxyethanol is eHective against strains oỉ Pseuẩomtmas 
atrugừiosa but less so against other Gram-negative and 
Gram-pọsitive bacteiia. ít has been used as a preservatíve in 
cosmetúsand topical pharmaceuúcals at a concentration oỉ
0.5 to -1%_ It is oben used with other preservatives, 
commonly hydroxybenzoates, to obtain a vvider spectrum oi 
antimicrobiaỉ activity.

Phenoxyethanol is used in concentrations of about 2% as 
an antiseptic for minor inỉections of skin, wounds, and 
mucous membranes. Aqueous Solutions may be prepared by 
shaking the phenoxyethanol with hot water until dissolved, 
then adjusting to íìnal volume vvhen cool. Preparation of the 
solution can be aideđ by propylene glycoL

Phenoxypropanol and chlõrophenõxyethanoỉ are related 
compounds used in topical preparations.

Preparotions
Propóetary Preparations (details are given in Volume B)

Singlo-ingradient Preparations. UK: Biactol Liquid.

MubMngrednnt Preparatioas. Arg.: Cicatul: Polvideim NP; Aus- 
traL: QV Flare Up; Austria: Octenisepc Canad.. Marcorodex; 
Chile: Eucerin Piel Grasat; Cz.: Octenisept; Fr.: Alco-Aloe+: 
Ger.: Linola Wundgel; Octenisept; Gr.: Octenisept; India: Exo- 
mega; IrL: Aidexỷ; Ital.: Oecon Ovuli: Fitostimolỉne; Mac.: 
Htoestũnulina; Italdennol; NZ: Acnederm: PoL: Octenisept; 
Port: Htoaeme: Rus.: Octenisept (OtreHHcerrr); singapore. 
Esemdenc Octenisepc Switz.: Octenisept; Ukr.: Denebol Gel 
(Heneõon Tem.); Octenisept (OrreHHcerrr); Oktenisept 
(OKTCHHcerrr); USA: Bodi Kleen; Vencz.: Gliágen; Photoderm 
AKN.

Phenoxyisopropanol
Fenoxiisopropanol; Phenoxỵisóprppyl Alcohol. ,,
1 -phenoxypropan-2-ol. ■
C»H,20^1522 'r
CAS — 77035-4. ■
UNII — 87CZY0NYĨA

ProẾVe
Phenoxyisopropanol is used as a preservative and as an 
antiseptic in preparations for the ưeatment oỉ acne. insect 
bites. and minor abrasions to the skin.

Preparatíons
Proprietary Preparations (details are given in Volume B) 

Sngie-ingredient Preparcrtions. AustraL: Clearasil Daily Face
vvàsht.

MulK ingredicnt Preparotions. Canad.-. Antiseptic Lotiont.

Phenylmercuric Salts
Fenilmereuriơ, sales. f : ' í

Phenylmercuríc Acetate
Feni[gyvstdabn'o acetaỉas, Fenil-higanỵ-acetát Fenilinẻrcur-' 
íờ;-ÌỆetỉjto de; Pei^hydrargybủmãcètát; íenylìcvicksilver ,̂ 
acâa^fF^iòrtệdowy. octan; Fenyylimèrkuriasétaatti;' Phe  ̂
nylKỹđỸargyni acétas; Phenỳlhydrargyri Acetas; 
Phềri^ercúre, acétate de; Phenylquecksilber(ll)racétat; 
PfÁẠ£®eHMnMepKỳpaMeTaT; (DeHnnpTyTbaueTaT. - . .V  
(Ác4tầto)phenylrnercury.
C ÍạH gH gỒ ^3367  . '

CAS-^62r38-4:ĩ- 
um  —  QSX8836ĨUX.

Pharmacopoeias. In Eur. (see p. vu). Also in USNF.
Ph. Eur. 8: (Phenylmercuric Acetate). A white or yellovvish 
crystalline povvder or smaỉl, colourless crystals. Slighdy 
soluble in vvaten soluble in alcohol and in acetone. Protect 
bom light.
USNF 31: (Phenylmercuric Acetate). A white to creamy- 
white, odourless, crystaHine povvder or small white prisms 
or leabets. Soluble 1 in 180 of water, 1 in 225 oi alcohol, 1 in
6.8 of chloroíorm, and 1 in 200 of ethen soluble in acetone, 
Store in airtíght containers. Protect bom ỉight.

tncompatibility. The incompatìbilitíes oỉ phenyỊmercuric 
salts are described under Phenylmercuric Nitrate, belovv.

P h e n y im e rcu ric  B o ra te  iriNNì

Borato de ténilmercurio; FenHgyvsidabrio boratas; Fenil- 
higạny-borát; Fẹnilmercurio, borato de; Fenylhydrargynum-' 
tiorát; Fenylkvickạlverborar, Fenylortẹciowy bóran; Fenyyỉi- 
^trierkurlboraạttí;'Hydrargyaim Phẹnyioboricum; Phenomer- 
borum; Phenylhydrargyn Boras; Phénylmercure, Borate de; 
Phenylmercuribõrat; d)eHMJiMepKyp6opaT. ' ỉ. 
ỊĩệH5HgOH,C6HsHgOB(OH)2.633.2 or C6H5HgOH, 
QHsHgB02.61S2
CAS —  8017-88-7 (C12HưBHgfi<); 6273-900 (C^HỊ^Hg/Ds); 
102-98-7 (QM^HgŨỊ).
ATC — D08AK02.
ATC Vet —  QD08AK02.
UNII —  ZĨ1TĨY3NGJ.

Pharmacopoeias. In Eur. (see p. vu).
Ph. Eur. 8: (Phenylmercuric Borate). A compound 
consistíng oí equimolecular proportìons of phenyỉmercuric 
o r t h o b o r a t e  and p h e n y l m e r c u r i c  hy d r o x i d e  
(CuHnBHgỉO*) or oỉ the dehydrated fonn (metaborate, 
C12HiiBHg1Oj) or a mixture of the two compoundỉ. 
Colourless shiny crystaỉs or a white or slighdy yellovvish 
crystalỉine powder. Slighdy soluble in water and in alcohol. 
Protect bom light.

bKompaiibilHy. The incompadbilltìes of phenylmercuric 
salts are described under Phenylmercuric Nitrate, belovv.

P h e n y im e re u ric  N itra te
Basic Phênyímercurý Nitrate; Penílgývsidabno mtratas; Fenịl- 
liíganỵ-nitrât; Penilmercunó, níữàtó de; Feriylhydra'rgyrìụm- 
nitrát; Penyllcvidcilvernitrat; PenylortẹaOI). azotan; Penyyli- 
merkunnitraatti; Phẹhylhydrargỵri n itri; Phénỳlmercure. 
nitrate dẹ; Phẹnylrnơáirinitrac PMN; <DeHiiii»iiépiỹpHMTpaT. 
Nitratophenyimércụry.
QH5HgOH,QHsHgNÓ3=634.4
CAS -  8003-05-2:' (CéH5HgOH,.C:f HsHgNỌ3); 55-68-5  
ÍC ^ ^ g N O ỷ . : • • - ■
ATC^D09AA04. •• . • -
ATC Vet —  QÓ09M04.
ÙNII— CG8692ZN14.

Pharmacopoeias. In Eur. (see p. vii) and Int. Also in USNF. 
Ph. Eur. 8: (Phenylmercuric Niưate). A mixture of 
phenylmercuric nitrate and phenylmercuric hydioxide. A 
white or pale yellovv powder. Veiy slighdy soluble in vvater 
and in alcohol; slighdy soluble in hot waten dissolves in 
glycerol and in latty oils. Protect bom light.
USNF 31: (Phenylmercuric Nitrate). A mixture of 
phenylmercuric nitrate and phenylmercuric hydroxide. A 
white crystalline povvder. Soluble 1 in 600 of waten slighdy 
soluble in alcohol and in glycerol; more soluble in the 
presence oí nitric add or alkali hydroxides. A saturated 
solution in tvater is add to litmus. Store in airtight 
containers. Protect from Iight.

(ncompatíbiiity. The actívity oí phenylmercuric salts may 
be reduced by inteiaction vvith compounds such as kaolin, 
magnesium trisiiicate, starch, and talc.1-2 Disodium edetate 
and sodium thiosulíate can also produce inactívatìon.1 
Sodium metabisulbte can lead to predpitatìon,3 or Chemi
cal destructìon,4 but it can also produce increased activity.3 
Other incompatíbilides indude bromides, iodides (chlor- 
ides to a Iesser extent), metais, and ammonia and its salts.5 
There can be adsorpdon onto rubber and some pỉastics5'* 
although sorption by low density polyethylene can be 
inhibited by phosphate ions.7 Somẽ BĨten, though not 
membrane Slters. used ỉor Ỉterỉlisatỉon removed consider- 
able amounts of phenylmercuric nitrate bom solution.* 
The pH may also affed actívity.,

1. Youseí RT, et aL Eữect oi some pharnuceutỉal auỉedals on the 
bacteĩỉtídaỉ actívitỉes of preservatives. Can J Pkarm Sá 1973; 8: 54-6.

2. Hom NR. et aL Interactìom between povvdcr suspensỉons and sclécted 
quatcmary ammonỉum and organomẽrcurỉaỉ prescrvatives. Cosmet Toiia 
1980: 95: 69-73.

3. Rỉchanb RME, Reary JME. Changes in andbacteriaỉ activity oỉ 
thiomenal and PMN on autodavỉng with oeitaỉn adỊuvants* J Pharm 
Pkam aal 1972: 24 (suppl): 84P-89P.

4. Cữỉỉỉm AJ. et tứ. ỉncompàtíbỉỉỉtỴ oỉ phenyỉmercurỉc acetate wỉch Sỡdlum 
metablsuỉphite in eye drop ĩormuỉatìons. J Pharm Pharmacol 1985; 37 
(suppỉ); 123P.

5. Matthem BR. Pbenyimeraưỉc nỉtnte. Im Rowe & c et ãL eds. Handbook 
o f pham aautiạứ adpừnữ, 6th ed. London and Chicago: The 
Phannaceutícaỉ Press and the American Phannaceutỉcaỉ Assodadon. 
2009: 496-9.

6. AspỉnaH JA. tí ai, The eSecl of low densỉty polyethyỉene eontaỉners on 
some hospỉtal-manutactured eyedrop íormuladotư. J ơ ò ĩ Hosp Pharm 
1980:5:21-9.

7. Aspinalỉ JH, tí aL The efiéa of low densỉcy polyethylene contaỉners on 
some hospital-manufamired eyedrop ỉonnuỉadons n. ỉnhỉbirion ơi the 
soĩpdon oí phenỴỈmercuric acettte. J Om Hosp Pharm 1983; 8:233-40.

8. Naido NT. a  aL Preservatỉve loss hom ỡphthalmic sohỉtionỉ đuring 
Aỉtration steriỉỉsatỉon. Aust J Pharm Sã 1972; N S1:16-18.

9. Wessels JMC Adema DMM. Some data on the rdarionshlp betvveen 
hmgỉcỉdal protection and pH. In; Walters AH, Elphidc u ,  eds. 
Bhdtítriơratím o f materiứừ. Amsterdam: Elsevier, 1968: 517-23.

Ịựses
Phenylmercuric saỉts have antibacteiiaỉ and antiỉungal 
properties. They are mainly bacteriostatic compounds 
although they also have a slow bacteriddal action. Theứ 
activity has been reported to be pH dependenL

Phenylmercuric compounds are used as preservatives in 
cosmetic. ophthalmic or pharmaceutical preparations and 
as antiseptics. They have also been used as spermiddes.

As a preservative ỉn eye drops, a concentration oỉ 0.002% 
ỉs usually used; in injection Solutions, the concentration is 
usually 0.001%.

Adverse Eữects and Precautions
While the adverse eữects of inorganic mercury (p. 2556.1) 
should be taken into account when considering the adverse 
eííects o£ phenylmercuric compounds, there is littỉe 
evidence of systemic toxídty arislng bom theữ use. They 
are irritant to the skin and may give rìse to erythema and 
blistering. Hypersensitivity reactìons have been reported. 
Topỉcal applicatỉon to eyes has been assodated with 
mẽrcurialẽntis and atypicãl band keratopathy; prolonged 
use of eye drops contaming phenylmercunc prẽservatives is 
not recõnxmended.

Effecb on the eyes. Reỉerences to ptimary atypical band 
keratopathy and pigmentation o{ the anteiior capsule oỉ 
the lens (mercurìaỉentis) assodated with the prolonged 
use oỉ eye drops containing phenylmercuric preservatíve.

1. KennedỴ RH. t í  al. Funher observadons on atypicaỉ band keratopathy In 
glaucoma patỉents. Tram Am Ophíhaỉmoỉ Soc 1974; 72:107-22.

2. Garron LK. tí aL A dỉnỉcaỉ pathoỉogíc study oi mercuriaỉentls 
medicamentosus. TransAm Opkúũbnoi sàc 1976; 74: 295-320.

3. Bntder DJ. ỈStchings RA. Atypỉcal band keĩatopathy foQowỉng long* 
tenn pilocarpine treatmcnt. Br J ophthalmữi 1989: 73: 294-6.

Preparations
Propríetary Prepaitilions (details are given in Yolume B) 

Mdti-ingredient PreparoHons. Indiar. Kored: USA: Hem-Prep.

o*Phthaldialdehyde
o-Ftaldialdehfdo; ỉ ÉhPhthalaldehyde; Phtharal; o-Ora^eBbiỉi 
Anbflervifl..:-.
vi ̂ Benĩênèdicarboxaldehyde.
Q í\O i= \34.\
Ớ s ị* -  643*79-8. ■ '
u m  —  '4P8Ơ P9768A.

Uses and Administration
ữ-Phthaldiaidehyde is a baaericidal dỉsiníectant with similar 
actions to those of glutaral (p. 1753.2) but it is reponed to be 
more active against mycobactería and to be stable at a vvider 
pH range of 3 to 9. Unlike glutaral it requires no activatíon 
beíore use.

A 0.55% aqueous solutíon of 0-pbthaldialdehyde is used 
lor hỉgh-level disinỉection of medỉcãl equipment that cannot 
be steiìỉised by heat. It is non-corrosive tovvards most 
materials. Complete immersion in the solution ỉor a 
minimum of 12 minutes at 20 degrees or 5 minutes at 25 
degrees or higher is recommended. For birther details, see 
Disiníectìon of Endoscopes, p. 1731.2.
Reíerences.

1. Cooke RPD. «  al. An evaluation of Cidex OPA (0.55% orứio- 
phthaUldehyde) ai an altematlve to 2% glutaraldehyde for higb-levd 
dlànicaion of enđoscopes. J Hotp ln fta  2003; 54:226-31.

Adverse Eữects and Pnecautìons
As for Fonnaldehyde Solution, p. 1752.3,

Llcensed product inỉormation States that o-phthaldialde- 
hyde should not be used to process equipment used to ơeat 
patíents with a history of bladder cancer as there have been 
assoóated rare reports of anaphylactold reactions in su ch 
patíents.

The Symbol t  denotes a preparation no longer actively marketed
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Occupational exposure. For mentíon of the potential of 
o-phthaldialdehyde to cause sensitisation in those occupa- 
tíonally exposed, see under Peracetic Add, p. 1763.2.

Preparations
Propriatory Preparotions (details are given in Volvune B)
Single ingradient Praparations. Ger.: Cỉdex OPA; USA: Cidex 
OPA.

Pỉcloxỵdine Dihydrochloride IBANM, riNNMi 
Dihidrdcloraro 'de.pidoxidlná; Pidoxỹidìhe,: DỊchlóríìydrate 
de;? Pidoxydini Đihydrochloridum;- nnwiOKCHflHHa flnrn- 
apoxnopníi. “ -
. 1Ĩ1 '-[Pipéradne-1,4-diylbis(formírinidoyl)]bis[3-(4-chlorophe- 
nyl)guàhidfne] dihydrochloride.
C2oHmCI2N1(>2HCI=548.3
CAS — 5636-92-0 (picloxydine); Ỉ98Ọ3-62-4 (picloxydine 
diHydrochtoride).
ẢTC — S01AX16.
ATCVet — QS01AX16.

Proíile
Pidoxydine is a biguanide đisinlectant with properties 
similar to those of chlorhexidine (p. 1743.2). It is used in eye 
drops containing 0.05% oi the dihydrochloride for the 
ữeatment of superhdal iníectíons of the eye. It has also been 
used as a surỉace disinỉectant with quatemary ammonium 
compounds.

Preparations
Proprietary PreporBlions (details are given in Volume B)
SingÌB-ingredient Preporoliom. Fr.: Vitabact; Rtu.: Vitabaa 
(Bmaổarr).

Polihexanide IBAN, riNNỊ
IC1-9073; Polihexanida; Polihexanidum; Polyaminopropyl 
Biguanide; Polỵhéxảmethyíene Biguanide Hydrochloridé; 
Polyhexàriide; nồnnrểkc3HMfl. 
PolyO-hexamethylenebiguanide hydrochloride). 
(C8HI7N5,HCI)n 
CÃS — 32289-58-0.
ATC — D08AC05.
ATC Vet — QD08AC05.
UNII —  322UÒ39GMF.

Profìle
Polihexanide has antibacterial and antíamoebic actívity. ỉt is 
used as a suriace disinỉectant and for disiníecting soft 
contact lenses (p. 1730.2). It ú  also used in the treatment of 
Aamthamoeba keTaúús (p. 919.3) andhasalsobeen triedasa 
mouthvvash in dental care.

Boderíal vaginosis. A stuđy1 oí the tíẼcacy of a 2% poli- 
bexanide vaginal gel in the treatment of bacterial vagin- 
osis íound that a single application was comparable to that 
of a 2% dindamydn gel applỉed once daily íor 7 consecu- 
tive days.

1. Gerỉỉ s. đ  ai. A new approach ÍOT the treatment oi bacteriaỉ vagiiiosù: use 
oi polyhexamethylene bỉguanide: i  prospectivc, randomữed study. Eur 
R£V Med Pharmacol Sú 2003; 7: 127-30.

Preparortions
Propnetary Preporotions (details are given in Volume B)
Single ‘mgrettant Preparotíons. Caruut: Equate All-in-One; Ger.: 
Serasept; Ịtus.: Lavasept (JIaBacenr); Swiíz.: Lavasept,- UK: Pron- 
tosan.
MutKngredm* Preporationi. Chile: Biopieb Fr.: Aniospray 29f; 
Héxanios G+R-h Ger.: AlmyroL’ Lavanid; Teta Extrat; Teta-St; 
Urgosan.

Poiynoxylin IBAN, riNNi
Polinõxilirạ; ýPÒIỵnoksyliini;- Polynoxyline; PoVnoxylinum, 
rio/BIHOKƠƯMH.
Poly{[bis(hydroxyraethyOureylene]methylene}. - 
(C,H8NA)„
-CAS— 901Ỉ-05-& .
ATC — A0ĨAB05; D01AE05. . - .
ATC Vet — QAỌ1AB05; QDOĩẢEÒS. ■

Protìle
Polynoxylin is a condensation product oi ỉonnaldehyde and 
urea. It is an antiseptlc with antibacterial and antíỉungal 
acdons and, like noxytiolin (p. 1762.1), may act by the

release oỉ ỉonnaldehyde. ỉt is used topically for the local 
treatment oỉ minor inỉections, usually at a concentration oỉ 
10% .

Preparations
Proprietary PrBparotions (details are glven in Volume B)
Sngle-ingredient Preporotiont. Gr.i AnaQex: Singapore: Anaílex; 
UK: AnàÃex.

Potassium NHrate 0
DusiỂnan dráselný; E252; Kalii Nitỉas; Kalio nitratas; Kalium 
Nitricum; Kalìumnitraatti; Kaliumnitrat; Kálium-nitrát; Nitrato 

'pọtásico; Nitre; Potassium, nitrate de; Potasu azotan; 
Saltpetre; Hntpaĩ Kannn.
KNÓ3=101.1 
CAS — 7757-79-1 
UNII —  RU45X2JN0Z

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Potassium Nitrate). Colourless crystals or a 
white or almost vvhite, erystalline powder. Freely soluble in 
waten very soluble in boiling vvaten practically insoluble in 
alcohol.
USP 36: (Potassium Niưate). Colourless crystals or a white 
crystalline povvder. Freely soluble in water; very soluble in 
boiling vvaten practically insoluble in alcohol; soluble in 
glycerol. Store in airtìght containers.

Nomendature. The name saltpetre has been used as a 
generic term for a number of potassium- and sodium- 
based preservaũves used in food manuíaaure. For a repon 
oi poisoning when a mixture of sodium niưate and sod- 
ium nitrìte was supplied for saltpetre, see p. 1769.3.

ưses and AdministraHon
Potassium nitrate is used as a preservative Ũ1 íoods. It is also 
induded in denưihces to reduce the pain of hypersensitive 
teeth. When taken orally in dilute soiution, it acts as a 
diuretic and was íormerly used íor thís purpose.

Adverse Effects and Precautions
After ingestion potassium nitrate may be reduced to nitrite 
in the gastrointestinal ơ aa  by the action of baaeria and 
ingestion of large amounts can thereíore cause methaemo- 
globinaemia. Gastrointestinal disturbances, vertigo, head- 
ache, Oushing oỉ the skm, hypotension, irregular pulse, 
cyanosis, convulsions, and collapse may occur. The toxic 
dose varies greatly; 15 g may prove íatal but much larger 
doses have been taken vvithout serious eữectỉ. Poisoning 
has ỉrequently been reported in iníants given water hom 
vveils contaminated with nitrates.

Nitxites are precursors of nitrosamines, which are animal 
cardnogens, but a relatíonship with human cancer has not 
been established.

Concem has been expressed regarding the concenưa- 
tions oí nitrates and nitiites in the public drínking water 
supply. National limits are often set íor pennissible 
concenơations in diinking vvater.

HandGng. Potassium nitrate has been used ỉor the illidt 
preparation of explosives or ũreworks; care is requứed 
with itỉ supply.

Preparations
Proprietarỵ Prtparotions (details are given in Volume B)
Singie-ingredient Preparaiians. CanatL: Sensodyne ProNamel; 
ChOc. Crovvnet: India. Accent; Aquadent-K: Arident; Dencare; 
Denex-P; Denẽx-PF: Denopot; Denoseal; Densaíe; Dentra; Des- 
ũon Emoíorm; K-Denc Knit Ledent; Magdent-K; Nitrodent-K; 
02-Fresh; Orotact; USA: Denquel; Original Sensodyne.
Mubi-ingredient PrepcBOiions. Arg.: Aquahesh Sensitive; Bucal 
Hyper Sensitive; Esmedent Dientes Sens Blanq + Cơol Sarro; 
Esmedent Dientes Sensibles; Fluorogel 2001 para Dientes Sensi- 
bles; Kdesin; Sebulex; Sensident: Sensigel; Sensodyne Antísar- 
ro; Sensodyne Bicaiỉ)onato de Sodio; Sensodyne Blanqueador; 
Sensodyne CooL Sensodyne Protecdon Total; Sensõdyne-F; 
Teys's; Braz.: Malvatridn Dentes Sensiveis+; Sensodyne Anti- 
tartaro; Sensođyne C/Bicarbonato de Sodio; Sensodyne Coolt; 
Sensodyne Fresh Mint: Sensodyne Piotecao Total; Sensodyne- 
Ff; CanacL: Sensodyne-F; Sensodyne; Chile: Caristop Sensitive; 
Sensaid; Pr.: Emoíorm Dents Sensibles; Emoỉonn Gendves; 
Fluocaiil dents senáblest; Sensigd; India: Denoseal-F; Denpot- 
KF; Dordent-K; Hydent K' Icee Mth Wsh; K-Dent-F; Kiinit; 
Lism; Magdent-KF; Nìtra-OR: Ni tra; Nitrodent-KF; Indon.: Sen- 
sođyne Cool Get ỊtaL: Actisens; ũentosan Sensibiỉe; Emoỉorm 
Actísens; Pluocaril; Oral-B Denti Sensibili; Mex.: cholal ModiĐ- 
cado; Dentsiblent; Riu.: Sensigel (CeacHrem); Singapore: 2Sen- 
sitive; Sensigeb Turk.: Sensodyne Gel; Sensoral; UK: Avoca; 
USA: Fluondex Daily Ddense Senátivity Reliet Graíco; Sensi- 
tivity Protection Crest; Sensodyne iso-actíve; Sensodyne-F; 
Venez.: Sensodyne.

Homoeopalhk Preparotions. Fr.: Abbe Chaupitre no 1-b Urt ca 
Complẹxe No 82f; Ger.: PAugerplex Lemna; Phonix Silybi m 
spag; Phonlx Urtica-Arsenicum spag.
Phannocopoaiol Prcparalioni
USP 36: Potasáum Nitrate Solutíon.

Potassium Permanganate
Kalủ Petmanganas; Kalio. permanganatas; Kalium Hypẹrmai Ir 
ganicum; Kalium: Permanganicum; Kaliumpermanganaat i; 
Kaliumpermanganat; Kálium-permanganát. Manganịstaạ 
draselnýí.Permănganato potắsico; Pot Permang  ̂Potassìum; 
permanganate de; Potasu nadmanganịan; Potasyum 
Permanganat; Kanna nepMaHranaT.
,KMnO4=158.0 
G4S -7722-64-7.
ATC —  D08AX06; V03AB18.
ATC Vet —  QDÕ8AX06; QV03AB18.
UNII —  OOOTỈQX5U4.

Pharmacopoeias. In Chín., Eur. (see p. vii), Jprt, us, and vu t. 
Ph. Eur. 8: (Potassium Permanganate). Dark purple Iir 
almost black crystals or a dark purple or brownish-bla< k 
granular powder, usually wỉth a metallic lusưe. 't 
decomposes in contaa vvith certain organic substanceỉ. 
Soluble in cold water and íreely soluble in boiling water. 
USP 36: (Potassium Permanganate). Dark purple crystal 
almost opaque by transmitted light and with a blue metall c 
lusơe by reíleaed Ught; its colour is sometímes modiCed t  y 
a dark bronze-like appearance. Soluble 1 ÚI 15 of water an d 
1 in 3.5 of boiling vvater.

Incompcrtíbi&ty. Potassium permanganate is ìncompatibl: 
with iodides. reducing agents, and most organic sut - 
stances.

Uses and Administration
Potassium peimanganate possesses oxidising propertie; 
vvhich in tum coníer disinlectant and deodorising propei • 
tíes. It is also astringent. Though baaeriddal in vitro i t ; 
dinical value as a baaerìdde is mỉnimised by its rapi<. 
reduction in the presence oí body Buids.

Solutions are used as deansing applicatíons to vvoundỉ 
ulcers, or abscesses and as wet đressings and in baths u 
eczematous conditìons and acute dermatoses espedall' 
where there is secondary iníection. It is oíten prepared as . 
concentrated 0.1% solution in vvatei to be diỉuted 1 in 11 
beíore use to provide a 0.01% (1 in 10000) solution 
Solutions have also been used in bromhidrosis, in mycotii 
iníections su ch as athlete's loot, and in poison ĨV) 
dennatitis.

Potassium permanganate is added to ỉormaỉdehydc 
solution to produce íormaldehyde vapour for the 
disiníection oỉ rooms and cabinets (see p. 1752.2).

Adverse Eíỉects, Treatment, apd PrecauEons
The dry crystals or concentrated Solutions of potassium 
pennanganate are highly corrosive to tíssue, tvhỉle dỉlute 
Solutions are mildly irritant. Contact with the skin causes 
irritation, redness, pain andbum s, and even dỉlute Solutions 
cause hardenỉng oỉ the outer layer oí the skin and leave a 
brovvn stain on the skin. Exposure of the eye to dry crystals 
(in d u d in g  crystal dust) or concen trated  Solutions causes 
irritation, blurred Vision, redness, brovvn staining of the 
conjunctiva, svvelling oỉ the eyelids, and comeal and 
conjunctival bums. For the eííects oi ingestion, see below.

The insertion into the vagina oỉ potassium permanganate 
for its supposed abortifadent action causes corrosive bums, 
severe vaginal haemoưhage, and perloraùon oỉ the vaginal 
wall, leading to peritonitis. Vascular collapse may occur.

Handdng and sỉoroge. Potassium permanganate may be 
explosive ư Ít is brought into contaCT with organic or other 
readily oxidisable substances. It has been used ỉor the illi- 
d t preparation of Srevvorks; care is required with its sup- 
ply.

Poisoning. Ingestion oi dilute Solutions of potassium per- 
manganate may result in the mouth and throat being 
stained brovm, sore throat, dysphagia, abdominal pain, 
diarrhoea, and vomiting. Ingestion of dry crystals and con- 
cenưated Solutions causes oedema and necrosis of the 
mouth, larynx, gasơointestinal tract, and upper respiratory 
tracL In severe cases, acute respiratory distress syndrome, 
coagulopathy, hypotension, methaemoglobinaemia, 
hepatic necrosis, pancreatítis, and acute renal íailure may 
develop. Oesophageal strictures and pyloric stenosis are 
possible long-tenn consequences. The fatal dose is prob- 
ably about lOg and death is usually as a result oỉ pharyn- 
geal oedema and caidiovascular collapse, although multi- 
ple organ hũlure may occur. Inhaỉation of potassium 
permanganate causes sore throat, coughing, and shortness

All cross-reíerences reíer to entries in Volume A
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oi breath. Chronic ingestíon or inhaladon oỉ potassium 
pennanganate has resulted in CNS symptoms su ch as slug- 
gishness, sleepiness, vveakness oỉ the legs, ttcmor, spastic 
gait, and íaỉling.

Symptoms oỉ poisoning aíter ingestion of potassỉum 
permanganate should be treated symptomaticalỉy. Gut 
neutralisatìon and emesis are contra-indicateđ. Dilution 
with large quantìtỉes o i water or milk ù  cautiouỉly 
reconunended, while the role of activated charcoal Is 
unclear as it is unknown whether it binds potassium 
peimanganate. Similarly, the role of corticosteroids is 
conưoversial and the eíhcacy of N-acetylcysteine for 
potassium pennanganate hepatotoxidty ũ  unproven. Eyes 
and skin contaminated with potassium pennanganate 
should be thoroughly washed.

Preparations
Proprietary Preparations (details are given in Volume B) 

Singie-ỉngredient PieporuKons. Turk.: Permasol' UK: Permitabs.

P o v i d o n e - l o d i n e  (BAN)

lodinatẹđ Povỉdonè, Joáòwáriý póvvidón; Polivinilpinrolidona 
yodadâ: Polivódona yodada; Polyvidone-rodine; Polyvinyl- 
pỹrrolidònelcxíine cómplex; Pịp^don-Ịýotí Povidon, joder- 
ad; Povídon lọdovaný; Povidona yodada; Povidonas, 
pduotas; Povidóne iddèè;, Povidoni, íodattu; Povidbn ị̂ód; 
Povidonum- iodinatum; Própylénegiycol, monostéarate dè; 
PVP-lộdipe; riOBMflOH-viofl.
CAS —  25655-41-8. i
ATC — D08AG02; D09AA09; D11AC06; G01AXĨ1; R02AA15;
S0IAX18. -
ATC Vet —  QDỌ8ẠÒ32; QD09AA09; QD11AC06; QG01AX11; 
QG5ỈADQÌ; QR02M1S; QS01AX18.
UNII-ri 8SHỎHZU99M.

Pharmacopoeias. In CkỜL, Eur. (see p. vu), Jpn, and u s. 
Ph. Eur. 8: (Povidone, Iodinated). A complex of iodine with 
povidone containing 9 to 12% of available iodine calculated 
with reíerence to the dried substance. Yellowish-brown or 
reddish-brovvn amorphous powder. ỉt loses not more than 
8% of íts weight on diying. Soluble in vvater and in alcohol; 
practically insoluble in acetone. A 10% solutíon in vvater 
has a pH oi 1.5‘to 5.0. Protect from light.
USP 36: (Povidone-Iodỉne). A complex oí iodine vrith 
povidone containing 9 to 12% of available iodine calculated 
on the dried basis. A yellowish-brown to reddish-brovvn 
amoiphous powder vvtth a slỉght characterisnc odour. It 
loses not more than 8% ot its vveight on drying. Solubìe in 
water and in aỉcohol; practically insoluble in acetone, in 
carbon teưachloride. in chloroíorm, in ether, and in 
peưoleum spirit. Its Solutions are add to litmus. Store in 
airtight containers.

IncompatibilHy. Antímicrobial activity may be reduced at 
high pH.

Dermatological reactions, descrìbed as second- and third- 
degree bums, were seen in 4 patients in whom wounds 
were covered with a povidone-iodine soaked bandage 
secured to the skin by compound benzoin tincture. It vvas 
suggested that an interaction had occurred resulting in a 
more acidic pH.1

A mixture of povidone-iodine solution and hydrogen 
peroxide [brovvn bubbly] has caused explosions.2

1. SchilUd u ,  tt ai. Reduced pH assođated wúh mixturc oí pơvidonC' 
io d in e  « n d  co m p o u n d  t ỉn c tu re  o f  b e n zo ỉn . Am J Hosp Pharm 1983: 40; 
16 9 4 -5 .

2. Dannenbcrg E. Peebles J. Beuudine-hydrogen peroxide ìrrígatỉon 
solution incomparibility. Am J Hosp Phềrm 1978; 35: 525.

Uses and AdministraHon
Povidone-iodine is an iodophore that is used as a 
disinỉectant and antiseptic mainly íor the treatment of 
contaminated vvounds and pre-operative prepararion of the 
skin and mucous membranes as vvell as for the disinỉection 
oi equipment.

ỉodophores are loose complexes of iodine and carrìer 
polymers. Solutions oí povidone-iodine gradually release 
iodine to exert an eữect against bacteiia, íungl víruses, 
protozoa, cysts, and spores; povidone-iodine is thus less 
potent than preparations containing free iodỉne but it is less 
toxic.

Many topical íormulatíons are available, the majority 
containing about 4 to 10% of povidone-iodine; a 1% 
mouthvvash has been used lor oral inỉections induding 
candidiasis and topical povvders containing up to 2.5% 
povidone-iodine have been tried in the treatment and 
prevention of wound iníecdon. Por vaginal applỉcation 
povidone-iodine has also been used as pessaries containing 
200 mg or as a 10% gel or solution.

Adverse Eữects and Precautíons
Povidone-iodine can cause hypersensitivlty reactions and 
irritation of the skin and mucous membranes, although 
severe reactions are rare and povidone-iodine is consídered 
to be less irritant than iodine.

The appỉication of povidone-iodine to severe bums or to 
large areas othervvise denuded of skin may pioduce the 
systemic adverse eSects assoõated vvith iodine (p. 2338.2) 
and metabolic addosis, hypematraemia, and renal impair- 
m ent Hyperthyroidism or hypothyroidism may occur aôer 
ingestion or absorption oỉ large quantities. Hypothyroidism 
hás occurred ỉn neonates both as a result of absoiption of 
iodine ừom povidone-iodine applied to the neonate and 
also to the mother đuring piegnancy or breast íeeding. 
Povídone-iodine appiỉcation is contra-ứidicated in pre- 
mature neonates or those weighing less than 1.5 kg.

Regular OI prolonged use should be avoided in patients 
with thyroid disorders or those receivúig lithium therapy.

Aódosis. There have been reports oỉ addosis in patients 
whose bums were treated topically vvith povidone-iod- 
lne.w Fatal metabolic addosis1 and seizures4 have been 
reported aỉter mediastìnal irrigation vvith povidone-iodine.

1. Pletsch ], Meakim JL  Compllcadoni at povỉdose-iodỉne absorpdon in 
topically treated bum patỉents. Lancet 1976: U 280-2.

2. Scoggin c  etai. Hypemaưaemia and addosis ỉn aỉsodation vrỉth copicai 
treannent of burnk Lanai 1977; ỉ: 959.

3. GUck PL, a  ai. Iodine toxidcy in a patient treated by contìnuous 
povidone-íodine mediastmaỉ ừrigatíon. Ann Thorac Sttrg 1985; 39:478- 
80.

4. Zec N, et ai. Seữures in a patient treated wỉth comỉnuous povidone- 
iodíne mediasnnal irrigaàon. N Engl J Med 1992; 326: 1784.

Breast (eeding. Use of povidone-iodine in a vaginal gel by 
a breast-feeding woman resulted in elevated iodine con- 
centratíons in the breast milk and an odour of iodine on 
the infant's skin.1 The American Academy of Pediatrics 
considers hovvever that the use of povidone-iodine is 
usually compatible vvith breast íeeding.2

For more on precautions in breast ỉeeding when treated 
with iodine compounds see p. 2338.3.

1. Putellon DC Aranow R. Iodlne in mother'1  millc. JAMA 1982; 247:46Ỉ.
2. American Academy of Pedỉatrics. The ơansíer of dxugs and ocher 

Chemicals into human milk. Pediatria 2001; 108: 776-89. [Retỉred May 
2010] Correcdon. ibid.: 1029. Aỉso avaỉỉable ac http://aappoỉicy. 
aappubỉỉcatỉons.org/cgỉ/contenưfuỉỉ/pedUaỉcs%3b 108/3/776 (àccessed 
15/03/06)

HypersensitivHy. Immediate type I hypersensitivity reac- 
tions have been reported aíter topical disỉriỉection with 
povidone-iCKline; anaphylaxis has been reported aíter vagi- 
nal applicationu  and aíter wound disinlection đuring sur- 
gery.3 In some cases13 sfcin tests showed that the reactions 
vvere caused by the povidone component.

Contact dermatitis has been reported4 in a 36-year-old 
man who received a compress with 10% povidone-iodine 
aqueous solution under an ocdusive bándage. The patient 
had tnild itchíng, erythema, exudation, and a bullous 
reaction, limited to the area of the compress, 48 hours after 
applicaúon. He responded tò topical corticosteroids vvithln 5 
tõ 6 days. but an area of sharply demarcated brovm 
hyperpigmentation persisted for a month. While this was 
considered to be suggestive of an irritant eổect, a positive 
patch test supported an allergic mechanism. A study to 
evaluate the inddence of contaa dermantis assodated with 
povidone-iodine5 íound that 14 of 500 patients (2.8%) had 
a positive patch test with 10% povidone-iodine aqueous 
solution. On retesting with the same solution usúag a 
repeated open applicadon test only 2 oi the 14 (0.4%) were 
fo u n d  to h a v e  t r u e  conuct deimatitis to povidone-iodine.

1. VVaran KD. Murnick RA. Anaphylaxis í rom povidone-iodine. Lartcet 
1995; 345: 1506.

2. Adachi A. et aỉ. A/iaphyUxis ỈO polyvinylpyrrolidone aíier vaginaỉ 
applicaùon oỉ povidonc-iodinc. Comact Dermatitừ 2003; 48: 133-6.

3. Le Pabic ¥. et ai. Hrst case of anaphylaxis to iodinated povidone. Alỉergy 
2003; 58: 826-7.

4. Eorịa JM. ct ai. Contaa dermatitìs due to povidone-iodỉne: alỉergic or 
irriunt? J ỉnm tiậ Aỉỉergol Qin Immunol 2003; 13: 131-2.

5. Lachapelỉe JM. Aỉỉergic contaa dcnnatiús from povỉdone-ỉodỉne: a re- 
evaluation study. Contaứ Dermatítís 2005; 52: 9-10.

Neonates. Hypothyroidism has been reported in prema- 
ture and very low birth-vveight iníants after the use of 
povidone-iodine lor routine antiscpsis,u  and hyper- 
thyroidism in a full-tenn iníant following mediastinal 
lavage.3

Perinatal vaginal use of povidone-iodine may also cause 
neonatal thyroid dysíunction.4

1. Pamvidnỉ E,etaL  lòdỉne. thyroỉd hinctkm. and very ỉow birth wdght 
inỉants. Ptdiaữia 1996; 98; 730-4.

2. Under N, et ai. Topicaỉ ỉodine^conuínỉng antỉseptics and subdinical 
bypothyroỉdỉsm ỉn preterm ỉnừntỉ. J Ptdiatr 1997; 131:434-9.

3. Bryant WP, Smmennan D. lodỉne-induced hyperthyroỉdỉsm in a 
newbom. Ptdỉatria 1995; 95: 434-6. Correction. Urid.ỉ 96:779.

4. 1'Aỉlemand D, et aL ỉodine-ỉnduoed aỉteracions o f thyroid hmctíon ỉn 
newbom iníants aỉter prenauỉ and perinatal exposiưe to povidone 
iodine. J Pcdiatr 1983; 102: 935-8.

Preparations
Propõetary Praparalions (details aie given in Volume B)

Single-ingredient Preparations. Arg.: Antísepdco; Bxceỉentia 
Soludon Andseptica; Exaaỉeã; Iodep; Iodomax; Iopox; Nu-Gel 
Hidrogel en Placat; Pervinox D: Pervinox; Povi Complex; Povi- 
bac Povider; Povltiol; Tycoytycoy; AustraL: Betadine; Micro- 
shield PVP-S+; Miaoshield PVP; Nyal Medithroat Gaigle; 
Savlon Anóseptict; AMStrừc. Betadona; Betaisodona; Betasepdc 
Braunol; Braunovidon; Wundesin; Belg.: Braunodinet; Brau- 
nol; Iodex; Iso-Betadỉne; Braz.: Curativ: Laboriodinct; Marco- 
dine; C a n a d Betadine; Proviodine; Solunet lf; Soluprep 
Povidone Iodeet; Spray I Deneỷ; ơtũe: Diíexon; ơtina: Ai Di 
Er (3tiằ^); ẠỊ NI Ya (^*ỊE); AhiKe (3t*l3S); Dai Wei (ãt 
31); Li Le (ffl*); u  Ze (* # ) ; Ri Jie Ning (BỈS‘J•); Yi Su Xin 
(tắiXlcK); Cz.: Betadine; Braunol; Braunõvtdon; Jodisob Fùl: 
Betadine; Pr.: Betadine; Betaseptict; Polỉodinet; Ger.i Betaiso- 
dona; Braunob Braunovldon; Meicuchrom-Jod; Polydona; 
Polysept; PVP-Jod; Sepso J; Traumasept; Gr.: Betadine; Betar- 
em; Drapix; Eva Povú Evinolut; IgioL’ Iodovine; Jodocourir; 
Libidon; Lombodd; Oxiỉept; Poviodine; Tỉnsole; ỉĩong Kong: 
Betadine; Preka-ddt; Proviodinet: Vỉdene; Hung.: Betadlne; 
Braunovidon; Colpo-Cleaner; bídUr. Aglodine; Alphadine; Bal- 
vidine; Bestodừu Betadine-AD; Betadìne; Betaktact Betasym; 
Cadine; Cipladine; Curedine; Dovỉdone; Enodine-S; Eyedin; 
Intadine; Intodine; Iocandin; Iodolan; Lakdine; Medidine; 
Metpo; Microdine; Miaoshield PVP-S; Microshield PVP; Ovi- 
dỉne; Povidine; Wokadine; Ináon.: Abodinet: Aseptat; Beta- 
dine; Cotsasep; Duvodinet; Eiphaseptan; Forinfec Isodine; 
Molexdine; Mugisepc Neo Iodine; Orodin; Scansepta; Septa- 
dine; Vỉdisep; IrL: Betadine; Braunolt; Biaunosant; Braunovi- 
donf; Inadine; Savlon Dry; Vỉdene; Israek Idovitt; Iodicare; 
Iodưion Iodispray; Iodo-Vlt; Polydine; Polysept; Polyskin; 
PovEyeOdine; ItaL: Asepsan; Betadine; Betaseptic; Braunol; 
Ciưo Jod; Desưobac Eso-Jod; Esolocm Jod 75; Fannaiod; Gam- 
madint; Golasept; Inadine; Iodosterilt; Iodoten; Jodocui; Jodo- 
gardt; Ohasteril; Poviderm; Jpm Fmisht; Isodine; Mứỉaysùr. 
Betadỉne; Preka-ddt: Povideim; Septi-Aidt; Sununeris Eve 
Medicated; Mtx: Isodine; Losine; Yodacuat; Yodine; Neth.: 
Betadine; Braunol; NZ: Betađỉne; Biodlt; Riodine; Pkữìpp.: 
Bacúdde; Betadlne; Doseptídone; Povidine; Sgmadone; Pol.: 
Betadine; Braunovidon; Jodi; Polodina-R; Polseptolf; PV Jod; 
Pork: Betadine; Braunob Ectodine; Ginoseptilt; Iodolab; Iso- 
dinet; SeptU; Rus.: Aquazan (Axsa3aa); Betadine (Eenunra); 
Iodovidon (ỉỉoaoMaoa); Iodoxyd (ftoAOKCHfl); Jodosept 
(Hoaoceirt); Wokadine (BonnHH)t; S-Afr.: Betadine; Denna- 
dine; Drygelt; Podine; Septadine; Septisooth; Steridine; Zed- 
chem PVP-L' Singapore: Betadine; Spaỉtt; Acydona; Betadine; 
Betatub Curadona; Heridinet; Iodina; Normovtdona; Orto 
Dermo Pf; Sanoyodo; Topionic Switz.: Betadine; Braunol; 
Btaunosan H Plust; Biaunosant; Braunovidon; Destrobac 
JodopIex‘ Thai.: Annadinet; Bactedene; Betadine; Betamed; 
Eprodlne; Prelca-ddt; Ipodine; Isodine; Movidonet; P-Vidine; 
Pactadine; Pharmadỉne; Povadine; Povi-odine; Povidme; Pyxad- 
Povidone; Sepỉadine; Septidine; Septyb Upodine; Videne; X- 
Tardine; Turk.: Sitìodúv Batticon; Betakom Biolcadin; Isosol; 
Polyod; Poviiodex; Poviod; Poviseptin; Sollyod; Sununeris Eve 
Medicated; UK: Betadine; Inadine; Savlon Dry Videne; Vkr.: 
Betadine (EenutHH); Iodoxide (ỉtoaoKCHA); Povisep (IĨOBHcen); 
Ranostop (PaHOCTOit); Wokadine (BoaaaHB); USA: ACU-dyne; 
Betadine; Biodine; Elodine; GRX Dyne; Iodex; Massengill 
Medicated; Minidyne: Operand; Polydine; Summeris Eve Medi- 
cated; Yeast-Gard Medicated; Venez.: Betadine; Intradine; Intra- 
dyn; Noriídine.

Mutoi-ingredient PreporoHons. Arg.: Merthiolate Iodopovidona; 
Belg.: Braunodenn; Cz.\ Jox; Ger.: Betaseptic Braũnodenn; 
Repitheb India: Atodine-M; Balvidine-M; Bestodỉn-M; Cezel- 
FT; Dinemet-M; Ditz; E-Dine-M; Ecosepdq Eczo-Wokadine; 
Fastaid; Flotean; Healin; Iocandỉn Sol; Iocandin-M; LaaisoL’ 
Metro Plus; Metro-P; Metrogyl-P; Metrokind-P; Mezodin; Miso- 
dlne-M; Ovidỉne-M; ỉnáon.: Kalpanax; Kopamexỷ; /ri: Brau- 
nodermt; ItaL: Braunodenn; Jodied; Jpn: U-Pasta; Mex.: Bano 
Coloide; Riban; Port: Braunodermt; Rus.: Jox (ỈỈOKC); Switz.: 
B etasepdc B raunode im ; io d o p lex  T c in tu rc t; u k r .:  Jo x  (ữoxc); 
USA: Ãnbesol; Orasol; ProTedi.

Phormacopoeial Prsporotỉons
BP 2014: Povtdone-Iodine Eye Drops; Povidone-Iodine 
Moutỉmash; Povidone-Iodine Solution;
USP 36: Povidone-Iodine cleansing Solution; Povidone-Iodine 
Ointment; Povidone-Iodine Topical Aerosob Povidone-Iodine 
Topical Solutíon.

Propamidine Isetionate ÍBANM, riNNMì
Isètìổnatơ đếi propâmiđiriạy Propamidina, isetio-
lịatò 'áe^píồparilidihế'EỊmídnaW?ròpamidine, Isétibnate 
áẽ;Ptópan^dínílỉẽ^^1ÌpỖfeMVíflíỈHa MaerrMOHar. ' 
^4'yfịjỊnỊth^fe'^ịo^íbỐizámidine bis(2-hỵdroxyethane- 
sulpíiỗọaíe). ■ b rc :

5=564.6 , , , ' -
'C A ~  ‘:'104Ò2rĩ (propamidinè) ; ' 140-63̂ 6 (propamidine 
isetionạtẹ).
ATC— Ó08AC03; S0ÌAXÍ5.
Ẩi&m-A-QD08AC03’ QS0IAX15.
mu*— 7T9U84C42 " - - -

The Symbol ®  denotes a substance whose use may be resơicted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed

http://aappo%e1%bb%89icy
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Proỉiỉe
Propamidine isetíonate is an aromatic diamidine antìscptic 
that is actíve against Gram-positive.bacteria, but less actìve 
agaỉnst Gram-negative bacteria and spore-lormingorgan- 
isms. It aỉso has antìỉungal propertìes and is actíve agaỉnst 
Acanlhamoiba. Ophthalmic Solutions containing 0.1% oí 
propamidine isetionate are used íor the treătment of 
coậịuncdvitỉs and blepharitís.

Acanthcunoeba keratitis. The optimal regimen ỉor the 
treatment of Aamứumoeba keratitis (p. 919.3) has yet to 
be determỉned. Propamidine isetionate applỉed topically 
was the fiist đrug used with some success.ư  It was used 
with an aminoglycoside su ch as neomydn or a neomydn- 
polymyxin-gramiádin preparation and a cure was 
achieved in about 30% o{ cases. However, most cysts are 
resistant to neomydn and due to suiỉace toxidty and poor 
in-vừro sensitivity, neomydn is no longer reconunended.2 
Propamidine was later used with chlorhexidine or polihex- 
anide. Hovvever, poor cystiddal actìvity, chronic conjuncti- 
val iníection, and resistance of some strains of Acanth- 
amotba to propamidine has prompted the suggestion that 
it should be replaced by another diamidine such as hex- 
amidine.3

ỉ . Murdoch D, cl ai. Acantbamoeba keraútứ ỉn New Zealand. induding tvvo 
cases with ỉn vivo resistance to poỉyhexamethylene biguanỉde. Aust N U  
Ophthalmol 1998; 26: 231-6.

2. Seal DV. Acanthamoeba keratitỉs update—mddence. molecuỉar 
epỉdemỉology and new drugs ỉor ireaunent Eyt 2003; 17:893-905.

3. Perrine D, ei ai. Amoebỉtidal eỉBdendes of various diamỉdỉnes against 
tvro sorams oi Acantbamoeba poiyphaga. Antimicrob A$enis ơttm otíur 
1995; 39: 339U42.

Preparations
Propôetary Preparations (details are given in Volume B)

Single ingredianl Preparations. AustraL: Brolene; Gr.: Brolene; 
IrL: Broĩene; Golden Bye; NZ: Brolene; SAfr.: Brolene; UKi 
Brolene; Golden Eye Dròps.

Propioiactone IBAN, USAN, ríNNI

BPL; NSC-21626; 2-Oxetanone; Propanolide; Propioiactona; 
Prprapiolactone; Propiolactonum; nponno/iaKTOH. 
Propiono-3-lactone.
C3H4ỌÍ=7206 
CAS -57-57-8. • ’
UNII -^ 6RỌZT4HBỌ.

Profíle
Propiolactone vapour is an irritant, mutagenic, possibly 
cardnogenic disinỉectant which is very active against most 
micro-oĩganisms incỉuding viruses. It is tather less eỉtective 
against bactetial spores.

Propioladone vapour has been used ỉor the gaseous 
sterilisation of pharmaceutìcal and surgical mateiials and for 
disiníectmg large endosed areas. It has low penetrating 
power. Propiolactone liquid has also been used.

Propyi Alcohol
Alcohol propílico;. Normal Propyl Alcohol, Primary Propyl 
AlcohoJ^-,Ệ:pfopanol;. Propanol; Propanoli;. Propanolis; 
IropanoluírựripóniínoBBiiiiCnMpT;

'Oìấỉíiị.CH3 í==èo.iơ' r-
■ <-

ATC —” D08ÀX03.
ATC Vet — QD08AXD3.
'.UNỊI~96F264Ồ9SVr

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Propanol). A dear colourless liquid. Misdble 
with water and with dehydrated alcohol. Protect from light

Uses and Administration
Propyl alcohol, an antíseptic with properties similar to those 
ol aỉcohol (p. 1733.2), is used in preparations for 
disinỉection oỉ the hands. skin, suiíaces, and instruments. 

Isopropyl alcohol (p. 1758.3) is also used as an anõseptic

Adverse Effects and Treatment
As for AlcohoL p. 1733.3; propyl alcohol is considered more 
toxic

Reíerences.
1. WHO. 1-Propanol. Envmmmmul Health Criteria 102. Geneva: WHO. 

1990. Available au http://www.inchem.org/documeim/dic/ehc/ 
ehc!02Jitm (accessed 15/03/06)

Preparations
Proprietary Preparaiions (details are given ỉn Voỉume B)
SinQlMiQnxÌÌBnl Prvporotvons* Ger.: Skinman Asepth Sldnman 
dear.
Mubingradhnl Preporotiom. Austrùr. Dodesept; Isodd-H; 
Kodan; Marcodd; Octeniderm; Sterillium; Betg.: Soíta Man; 
CaruuL: Manorapid Synergy; FừL: Sterillium; Fr.: Anios DD-ts 
Sterỉllium; Ger.: Aerodesin; Badllol AF; Badllol Foam; BatíHÓĨ 
plus; Badllol Tlssues; Badllol Wipes; Badllolt; Preka-Sterilf; 
HD 410; Hospisept; Inddhv inddỉn; Kodan Tlnktur Porte; 
Manusept vinmdt; Melỉseptol Rapid; Melỉseptol; Softa Man; 
Sterillium; Viniseptt; Gr.: Chlro Des; Octeniderm; Sterillium; 
IrL: Sterillium; ItaL: Soíta Man; Neth.: Sotta-Man; Sterillium; 
PorL: Sterilllum; Singapore: ỉisterine Bright 6- clean; Listeiine 
Cool Minc Llsterine Fresh Burst' Listerine Tartar Controlf; lis- 
terine Teeth & Gum Deỉense; Primasept Med; Sweí: SteriUium; 
Swtíz.: Kodan torte; Octenidenn; Softa-Manf; Ukr.: Soíta-Man 
(Coệra)t.

R H Ỉ o m e t a n  ỊriN N Ị

Ritiòmetán; Ritiométan; Ritiometanum; PuTHOMeTaH. 
(Methylidynetrithiò)triacetic acid.
C7H10Ó6S3=2863 
CAS — 34914-39-1.
ATC — RO1AX05.
ATC Vet — QR01AX05.
UNII —  J89LM8QVEE

PjojịỊe
Ritiometan iỉ useđ as the magnesium salt in an aerosol 
preparation íor the treatment of inỉections of the nose and 
throat.

Preparatíons
Proprỉekiry Preporohons (details are given in Volume B)
Sẽngle ingredient Preporotionĩ. Fr.: Necyrane.

Scariet Red
Biebrich Scariet R Medidnal; QSolvent Red 24; CoỊour Index 
No. 26105; Fat Ponceau R,\Rpjo esariata; Rọjo Sudán IV; 
Rubrum Scarlatinum; Schariachrot; Sudan IV; CyflaH IV.
l-[4-(o-Tolylazo)-o-tolyla2o]naphth-2-ol.
C2ãHMN4O = 3 8 0 3  
CAS —  85-834.

Profife
Scaiỉet red is an antiseptic dye that has been used topically. 
It can be imtant. Scarlet red is not pemũtted as a food colour 
in the EU, as it is thought to be a genotoxic carõnogen.

Sodium Azide
Aáda sódica; Sodu azydek; A3Mfl HaTpMA.
N3Na=65.01 
C45 —  26628-22-8. -

Uses
Sodium azide has been used as an antimicrobial 
preseivatíve in laboratory reagents, serum samples, and 
dialysis equipment. It is also used in car aùbags; sudden 
impact trìggers an electncaỉ charge causing the sodium aãde 
to explode and nitrogen gas is released.

Adverse Eữects and Precautions
Sodium aáde is a potent vasodilator and the most common 
adverse eHect, tegardless of the route oí exposure, is 
hypotension. Hypotension developing more than an hour 
aíter exposure is assodated with more severe toxidty and 
ỉatality. Other severe symptoms indude seizure, coma, 
arrhythmia, tachypnoea, pulmonary oedema, metabolic 
addosis, and cardiorespiratory arresL Milder symptoms 
indude nausea, vomiting, diarrhoea, headache, dizziness, 
tempoiary loss oí visioa palpitarions, dyspnoea, temporary 
loss of consdousness, or decreased mental status. There is nó 
spedhc antidote for sodium azide intoxication.

Solutions containing sodium aàde must not be disposed 
of into dtain pipelines containing copper, lead, or brass since 
highly explosive heavy metal aádes may be produced. 

Relerences to acute poisoning with sodium aãde.
■ I. Edmonds OF, Bourae MS. Sodium uide poỉsoning in five bboratoty 

technỉduu. B rJbutM at 1982; 39: 308-9.
2. Kleln-Sdiwtm w, íla l. Three íaul scKỈium ailde poisoníngs. Mtấ Tữxurl 

A á m t D ni) Exp 1989; 4: 219-27.
3. Anonymous. Sodium aúde conuuninatlon of hemodialyib m te r 

suppliés. JAMA 1989; 261: 2603.
4. Chăng S. lamm SH. Hum«n health eơecn of sodỉum adde exposure: i  

Utenture review and analysis. Im J ĩoxicol 2003: 22: 17S-86.

Airbag deployment. Chemical and thennaỉ bums hat e 
occurred aỉter acdđental petỉoration oỉ aiibags in mot( r 
vehỉdes and the release of sodium aáde and other bypri - 
ducts. Irritant contaa dermatitls usually aữecting ử e  
upper chest, arms, and tace, and blunt trãuma have al; 3 
béên reported.ư

1. Conzza Ma et ai. BSects of airbag depỉoymentỉ ỉesk>DS. epidemiolog 
and management. Am J Qin Dermatoỉ 2004; 5:295-300

2. Suhr Ma Kreusch T. Bum ỉnjuries resuỉtỉng &OTO (acddenui) aỉrbi g 
inflatkm. J  CnmionuoáUofae Sury 2004; 32:35-7.

Effecls on the nervous System. A study1 to evaluate occt - 
padonal neurotoxidty tó sodium aãdê over a period oỉ I 
years íound that the only ágnUicam chronỉc symptom Wc; 
trembling of the hands, occuning in 15 oỉ 41 expose I 
vvorkers compared with none of 42 Controls. There was n > 
diỉỉerence benveen the 2 groups fot other psychological C : 
neuropsychological tests. Acute adverse eííects most com ■ 
monly reported by the exposed workers were heart palpi • 
tations, (atigue, nausea, vertigo, and initated or red eyes.

1. Miljours s, Braun CMJ. A neuropsychotoxicologỉcal assessment I í 
worken in a sodium aáde production plani. IntArch Oaup Bnrimn H talt! 
2003: 76: 225-32.

Haemoclialy5Ìs. Of 10 investigations by the CDC' into out 
breaks of disease caused by Chemicals in haemodialysi 
faólitíes between 1979 and 1999, one was due to sodiun 
aáde. Inadequate rinsing oỉ water hlters resuỉted in th< 
exposure oỉ 9 patients to sodium aãde in a dỉalysis centre 
Paứents experienced sudden hypotension, bluned Vision 
headache, nausea. vomiting, syncope, and 1 patìent hac 
cramps.

1. Arduỉno MJ. CDC investỉgatíons of noniníectỉous outbreaks of adverst 
evenu in hemodialysis ỉadỉiũes. 1979- ỉ 999. Semhỉ Diai 2000; 13:86-91

Sodium Diacetate
Diacẻtato de sodio; E262; HnaqeTaT Háĩpvm.
Sodium hydrogen diacetate.
CH3COONa,CH3COOH(+xH20)
CAS — Ỉ26-9&5 (anhydrous sodium diacetate).
Um — 26WJH3CS0B. .

ProfìỊe
Sodium diacetate is used as a preservative ỉn loods, 
partỉcularly as an inhibitor of moulds and rope-fonning 
micro-organisms in bread.

Sodium Fortnaldehyde SuKoxylate
Pòrmaldehído sulíoxilato sódlco; Natrịi PormaldẹhydosúlÍQx- 
ylas; Sodium Formaldehyde Sulphoxylate; Scxlu formalde- 
hydosulíoksylan; HaĩpnH (DopMahbfleniflcyjib<ị)OKcwiaT. 
Scxiium hydroxyrriethanesulphinate dihydrate. 
CH3Na03Í2HjÓ=l 54.1 -
CAS —  149-44-0 (arìhydrous sodium íormaldehyde ỉuUox- 
ylate); 6035-47-8 (sodium íórmaldehyde Sịilỉaxyiate, dihydrate). 
UNII —  X4Z6P7K714. ■

Pharmacopoeias. In Pol. Also in USNF.
USNF 31: (Sodium Formaỉdehyde SuUoxylate). White 
crystals or hard vvhite masses with the characteristic odour 
of garlic. Soluble 1 in 3.4 oỉ vvater, 1 in 510 of alcohol, 1 in 
175 ol chloroíonn. and 1 in 180 oí ether; slightly soluble in 
benzene. A 2% solution In vvater has a pH of 9.5 to 10.5. 
Store at 15 degrees to 30 degrees. Protect bom light.

ProỊỊỊa
Sodium ỉoimaldehyde suUoxylate is an antoxidant used as a 
preservative in phannaceuticals. It has been used in the 
aeatment of acute mercury poisoning (p. 2556.3).

Sodium Hypochlorite
Hìpõdorito sódico; Lejfa; rnnoxnopnT HaTpna- 
NaOC15HjO=1645 ■
CAS — 7681-52-9.
ATC —  D08AX07. .
ATC Vet —  QD08AX07.
UNII —  DY38VHM50D.

NOTE. The term 'liquid chloiine' (Cloro hquido) has been 
used ỉor Solutions oỉ sodium bypochlorite. These should not 
be coníused vvith the pressurised fonn oỉ chlorine gas 
(p. 1746.2) which is also liquid and has been reíeưed to 
simỉlarly.
Pharmacopoeias. Br., Fr„ and us indude sodium hypo- 
chlorite Solutions.
BP 2014: (Dilute Sodium Hypochlorite Solution). It 
contains 1 % of available chlorine. Store away bom adds 
at a temperature not exceeding 20 degrees. Protea from 
lighL

All cross-reíerences reíer to entries in Volurae A
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B P  2 0 1 4 : (S tro n g  S o d iu m  H y p o c h lo rite  S o lu t ío n ). I t  
c o n ta in s  n o t le s s  th a n  8 %  o f a v a ila b le  c h lo rin e . I t  sh o u ld  
b e  d iỉu te d  b e ỉo re  u se . S to re  a w a y  b o m  a d d s  a t a 
te m p e ra tu re  n o t e xc e e d in g  2 0  d e g re e s . P ro te c t fro m  lig h t. 
U S P  3 6 : (S o d iu m  H y p o c h lo iite  S o lu t io n ). I t  c o n ta in s  n o t 
le ss  th a n  4 %  a n d  n ò t xn o re  th a n  6 %  w /w  o f a n h y d ro u s 
so d iu m  h y p o c h lo rite . I t  is  n o t su ita b le  ỉo r  a p p lic a d o n  to  
w o u n d s . S to re  in  a ir t ig h t c o n ta in e is . P ro te c t fro m  lig h t. 
U S P  3 6 : (S o d iu m  H y p o c h ỉo rỉte  T o p ic a l S o lu t io n ). I t  
c o n ta in s  0 .0 2 5 %  so d iu m  h y p o c h lo rite . S to re  in  a irtíg h t 
c o n ta in e rs . P ro te c t b o m  lig h t.

In c o m p c rtib ilH y . T h e  a n tim ic ro b ia ỉ a c t iv ity  o f h y p o c h ỉo rìte s  
i ỉ  ra p id ly  re d u c e d  in  th e  p re se n c e  o í o rg a n ic  m a te ria l; i t  is  
a lso  p H  d e p e n d e n t b e in g  g re a te r in  a â d  p H  a lth o u g h  
h y p o c h lo ritê s  a re  m o re  stă b le  a t a lk a lin e  p H .

Sodium hypochlotite Solutions shouỉd not be mixed with 
Solutions of strong aúds or ammonia; the subsequent 
reactions release chlorine gas and tosylchỉoramide sodỉum 
gas, respecdvely.

S t a b iliiy . The stability of sodium hypochlorite Solutions 
increases with pH, Solutions oỉ pH 10 or more being most 
stable.1 Stability studies have shorni that Solutions provid- 
ing 0 .0 4  to 0 .1 2 %  'availabỉe dilorine’ stored in amber 
glãss bóttles at room temperature could carry a 23-month 
expiry date.2

1. BloómfĩeldSF,SizerTU.EuiolBPCandocherhypochloriteíonnuiaúom 
usẹdin  hospưaỉs. Pharm J 1985; 235: 153—5 and 157.

2. Pabỉấn TM. Walker SE. Stabỉỉity of sodỉum hypochlorite solutíons. Am J 
Hosp Pharm 1982; 39: 1016-17.

Uses and Administration
S o d iu m  h y p o c h lo rite  is  a  d is in íe c ta n t a n d  a n tise p tic  w ith  
th e  b r ie í a n d  ta p id  a c tio n s  o { c h lo rin e  (se e  p . 1 7 4 6 .3 ). 
S o d iu m  h y p o c h lo ritè  p e n ta h y d ra te  c o n ta in s  a b o u t 4 3 %  o f 
'a v a ila b le  c h lo rin e ' (se e  p . 1 7 4 6 .3 ); a n h y d ro u s  so d iu m  
h y p o c h ỉo rite  c o n ta in s  a b o u t 9 5 % . P o w d e rs a n d  S o lu tio n s 
a re  c o m m o n ly  u se d  fo r th e  ra p id  d is in íe c tio n  o f h a rd  
s u ría c e s  (se e  D is in ỉe c tio n  in  C re u tz fe ld t-Ja k o b  D ise a se , 
p . 1 7 3 0 .3  a n d  in  H e p a titis  a n d  H IV  In ỉe c t io n , p . 1 7 3 1 .2 ), 
fo o d  a n d  d a iry  e q u ip m e n t, b a b ie s ' íe e d in g  b o ttle s , e x c re ta , 
a n d  v v a te r (p . 1 7 3 1 .3 ). S o lu tio n s  fo r u se  a s d o m e stic  
b ie a c h e s  c o n ta in  u p  to  5 .2 5 %  o i  h y p o c h lo rite . O n iy  d iỉu te d  
S o lu tio n s  c o n ta in in g  u p  to  0 .5 %  o f 'a v a ila b le  c h lo rin e ' a re  
s u ita b le  ío r  u se  o n  th e  s k in  a n d  in  v ro u n d s (b u t se e  W o u n d  
D is in íe c t io n , p . 1 7 3 2 .2 ). S o d iu m  h y p o c h lo rire  S o lu tio n s 
ra n g in g  fro m  0 .5  to  5 .2 5 %  a re  u se d  in  d e n tis try  fo r ro o t 
c a n a l ir r ig a tio n .

S o lu tio n s  o f h y p o c h lo rite s  u sed  a s d is in ỉe c ta n ts  h a v e  
in d u d e d  L a b a rra q u e 's  S o lu tio n  c o n ta ỉn in g  so d iu m  h yp o - 
c h lo r ite  w ith  a n  a lk a li, a n d  E a u  de Ja v e l, c o n ta in in g  so d iu m  
o r p o ta ss iu m  h y p o c h lo rĩte .

D is in íe c t io n . INSTRUMENTS. N e e d le s a n d  sy rin g e s  sh o u ld  n o t 
u s u a lly  b e  s te rilis e d  c h e m ic a lly . H o v v e v e r, c le a n in g  o f 
in je c t io n  e q u ip m e n t v v ith  h y p o c h lo rite  h a s b e e n  sug g ested  
a s a  la s t  re s o rt in  th e  a b se n ce  o f s te r ile  e q u ip m e n t, to  
re d u c e  th e  r is k  o f m v  tra n sm iss io n  a sso d a te d  w ith  th e  
e n ío rc e d  re -u se  o f in je c t io n  e q u ip m e n t b y  in je c tio n  d ru g  
u s e rs . 1 U se  o f {u ll- s ơ e n g th  d o m e stic  b le a c h  (a b o u t 5 %  
so d iu m  h y p o c h lo rite , a b o u t 2 %  o f 'a v a ila b le  c h lo rin e ') 
w a s re p o rte d  to  b e  e b c c tiv e  fo r th e  d e a n in g  ol in tra -  
v e n o u s  d ru g  u s e is ' e q u ip m e n t; a 3 0 -se co n d  c o n ta c t tim e  
w a s re q u iie d . 1-2 A  1 in  10 d ilu tio n  o f b le a c h  w a s n o t e ffe c - 
t iv e  a íte r  e xp o su re  fo r 5 m in u te s . 1 D e sp ite  r in s in g  w ith  
v v a te r, a  lo w  re s id u a l c o n c e n tra tio n  o ( h y p o c h lo tite  a n d  
m ic ro a g g re g a te s  o f b lo o d  a re  lik e ly  to  re m a in  o n  th e  
d e a n e d  in s tru m e n ts . F re e  c h lo rin e  is  a  p o te n t o x id a n t an d  
lo w  c o n c e n tra tio n s  o f o x id a n ts  h a v e  b een  sh o vvn  to  
e n h a n c e  tis s u e  in A a m m a tio n  in vivo a s w e ll a s H IV -1  re p li-  
c a tio n  in vitro. T h is  h a s  le d  so m e re se a rc h e rs  to  su g g est 
th a t th e re  m a y  b e a n  in c re a se d  p o s s ib ility  o f a n  in je c tio n  
d ru g  U se r c o n tra c tin g  H TV -1  th ro u g h  th e  sh a rìn g  o f a 
b le a c h -d e a n e d  b lo o d -c o n ta m in a te d  sy rin g e  a s a  co n se - 
q u e n c e  o f th e  c o n c o m ita n t tra n sm is s io n  o f re s id u a l b le a c h ; 
h o v v e v e r, th e re  is  n o  e p id e m io lo g ic a l e v id e n c e  to  c o n b n n  
t h is .’

1. Donoghoe MG Power R. Household bieach as distatecĩam íor use by 
injeaỉng dmg usen. Laneet 1993; 341: 1658.

2. VVatters JK. et ai. Household bỉeach as dỉsỉníectam ỉor use by ỉnjectỉng 
dnig usexs. Laneet 1993; 342:742-3.

3. Concoreggỉ G  etal. Effects QÌ varying concemratíons o i bỉeadi on ỉn vicro 
HIV-l repUcstíon and the reievance to iniection drug use. Inưrvirobđy 
2000; 43: 1-5

V/ORMS. S o d iu m  h y p o c h lo rite  in  a q u e o u s so lu tio n  a t a 
c o n c e n tra tio n  o f 3 .7 5 %  (o r g re a te r) is  a n  e ữ e c tiv e  o v id d e  
fo r  Echinococcus a n d  m a y  b e  u se d  o n  h a rd  s u rỉa c e s , g la ss- 
w a re , a n d  s in k s . 1

1. Craig PS. Macpherson CNL Sodỉum bypochỉorite as an ovỉdde for 
Echinoooccus. Atut Trop Med Parasừol 1988; 82:211-13.

VVOƠNDS. H y p o c h lo rite  S o lu tio n s  a re  n o w  g e n e ra lly  c o n sid - 
e re d  to  b e  to o  in it a n t  fo r u se  in  th e  m an a g e m e n t o í 
w o u n d s  (p . 1 6 9 0 .1 ). S tu d ie s  su g g est th a t th e y  m ay  d e la y  
w o u n d  h e a lin g  ư  re p e a te d ly  a p p lie d  to  o p en  w o u n d s .w  It

h a s b e e n  su g g e ste d  th a t th e y  m a y  b e  o f u se  in  d e b rid in g  
b u m s (p . 1 6 8 3 .1 ) o r n e c x o tic  c h ro n ic  w o u n d s ,J b u t a lso  
th a t a n y  b e n e ã t th a t m ig h t b e  se  e n  fro m  th e  d e s lo u g h in g  
o f n e c ro tic  tis s u e  m ig h t b e  p ro d u ce d  b y  d am ag e o f th e  
s u p e tũ d a ỉ c e ll la y e r  le a d in g  to  se p a ra tio n 4  o r b o m  tis s u e  
h y d ra tio n  p ro d u ce d  b y  w e t d re s s in g  p a c k s .’  H o w e v e r, 
sp m e  b u m s u n its  h a v e  ỉo u n d  th a t h y p o c h lo rite  a s D a k in 's  
s o lu tio n  (se e  C h lo rin a te d  L im e . p . 1 7 4 6 .2 ) p ro d u ce s b e tte r 
h e a lin g  th a n  o th e r a n tib a c te iia ls . 6 

S e e  a lso  p . 1 7 3 2 .2 .
1. Thomas s . Hay NP. W ound heallng. Phann 1 1985; 235: 206.
2 . TJngwgaver w . et aL Topical antấm ioobiai tm ridty. Ảrdt StiTỹ 1985: m te 

267-70.
3. Leaper D J. EusoL BMJ 1992; 304: 9 3 0 -i.
4 . Anonym ous. Local appỉicaúons co wounds—I: deansexs. anũbacterials. 

debriders. Drug Ther Buiỉ 1991; 29: 93-5.
5. Thomas s. M ỉỉton and the treatm ent of bum s. Pharm J  ỉ  986; 236 :128-9.
6 . M urphy K D , ứ  ai. Current pharmacotherapy for the treatm ent o£ severe 

buras. Exptrt Qpòt Pharmaeother 2003; 4 : 369-84.

Adverse Effects
H y p o c h lo rite  S o lu tio n s  re le a se  h y p o c h lo ro u s a d d  u p o n  
c o n ta c t w ith  g a sư ic  ju ic e  a n d  a d d s . M o st p a tie n ts  in g e stin g  
h y p o c h lo rite s  w ill d e v e lo p  o n ly  m ild  g a s tro in te s tin a l 
ir r it a t io n . H o w e v e r, in g e s tio n  o f s m a ll a m o u n ts o f 3 to  5 %  
h y p o c h lo rite  S o lu tio n s  m a y  re s u lt in  ir r it a t io n  o f th e  
o ro p h a ry n x , a b u m in g  se n sa tio n  in  th e  m o u th  a n d  th ro a t, 
a n d  th ir s t . N a u se a , v o m itin g , a n d  h a e m a te m e sis m a y  o c c u r. 
In g e s tio n  o f Larg e a m o im ts o r m o re  c o n c e n tra te d  S o lu tio n s  
c a u se s ir r it a t io n  a n d  c o rro s io n  o ( m u co u s m e m b ra n e s w ith  
d x e s t a n d  a b d o m in a l p a in  an d  te n d e m e ss , v o m itin g , 
h a e m a te m e s is , w a te ry  d ia rrh o e a  a n d  so m e ứ m es m e la e n a . 
In g e s tio n  o f e x tre m e ly  la rg e  v o lu m e s m ay  ra re ly  c a u se  
h y p e m a tra e m ia , h y p e rc h lo ra e m ia , h y p o te n s io n , a n d  
c h a n g e s in  m e n ta l s ta tu s . In  v e ry  se v e re  case s u lc e ra tio n  
o r p e rỉo ra tio n  o f th e  o e so p h ag u s o r sto m a ch  m a y  o c c u r 
le a d in g  to  h a e m o rrh a g e  a n d  sh o c k .

In h a la t io n  o f th e  tu m e s is  ữ r ita n t to  th e  e y e s , n o se , a n d  
re s p ứ a to ry  tx a c t. S o re  th ro a t, c o u g h , b ro n c h o c o n s tric tio n , 
h e a d a c h e , a ta x ia , a n d  c o n ỉu s io n  m a y  d e v d o p . In  se v e re  
ca se s d y sp n o e a  a n d  s trid o r d u e  to  Ia ry n g e a l o ed em a  m a y  
d e v e lo p  w ith  b re a th le s sn e ss , w h e e z e , h y p o x ia , c y a n o s is , 
p n e u m o n itis , a n d  p u lm o n a ry  o e d e m a .

H y p o c h lo iite  S o lu tio n s  m a y  b e  in ita t in g  to  th e  s k in  a n d  
a lle rg ic  c o n ta c t d e rm a titis  h a s  b e e n  re p o rte d . H y p o c h lo rite  
S o lu tio n s  m a y  c a u se  a n  a lk a li- ty p e  b u m  w h e n  sp la sh e d  in to  
th e  e y e .
G e n e ra l re íe re n c e s .

1. Radoppl F. et ai. Household bleachcs based OD sodium hypochlorite; 
revíew oỉ acute toxỉcology and PoiỉOQ Con troi Center experỉence. Food 
Chem Taxuol i m  32: 845-61.

Effects on the blood. A  c h ild  v v ith  G 6 P D  d e ũ d e n c y  h a d  a n  
a c u te  h a e m o ly tic  c r is is  a íte r  sw im m in g  fo r a b o u t 4  h o u rs  
in  a n  in d o o r p o o l c o n ta in in g  v e ry  h ig h  c o n c e n tra tio n s  o í 
so d iu m  h y p o c h lo tite . 1

1. Ong S J, Keam ey B . Locaỉ swim ming pool and G-6-PD deõdency. Mtd J 
Aust 1994; Ỉ6 1 : 226-7.

Effects on wound healing. F o r co m m e n t o n  th e  a d v e rse  
e ữ e c ts  o f h y p o c h lo ríte  S o lu tio n s  o n  vvo u n d  h e a lin g , se e  
D is in íe c t io n : W o u n d s u n d e r U se s a n d  A d m in is tra tio n  
a b o v e .

Toxicity from mixing cleaning agents. M ix ừ ig  th e  h o u se - 
h o ld  d e a n in g  a g e n ts b le a c h  (5 .2 5 %  so d iu m  h y p o c h lo rite  
s o lu tio n ) a n d  4 %  p h o sp h o ric  a d d  (p . 2 5 8 9 .1 ) c a u se s 
c h lo rin e  g as a n d  v v a te r to  be te le a se d . T h e  c h lo rín e  in  tu m  
re a c ts  w ith  th e  w a te r to  fo rm  h y d ro c h lo ric  a n d  h y p o c h lo r-  
o u s a d d s . T h e re  h a  v e  b e e n  case  re p o rts1 o f p a tie n ts  a n d  
h o sp ita l s ta ff vvh o  h a v e  b een  a c d d e n ta lly  e xp o se d  to  
c h lo rin e  g as as a  re s u lt o f m íx in g  o f th e se  tw o  d e a n in g  
a g e n ts . T h e y  h a d  te m p o ra ry  illn e s s  a n d  sym p to m s ty p ic a l 
o f c h lo rin e  to x id ty ; ir r iu t io n  o f th e  e y e s . n o se  a n d  th ro a t, 
h e a d a c h e , d iz z in e s s , n a u se a , c o u g h , an d  c h e st p a in  o r 
tig h m e ss . O n e  p a tie n t h a d  a n  a cu te  e x a c e rb a tio n  o f 
a s th m a .

T o sy lc h lo ra m id e  so d iu m  gas is  p ro d u ce d  w h e n  co m m o n  
h o u se h o ld  d e a n in g  a g e n ts c o n ta in in g  so d iu m  h y p o c h lo rìte  
a n d  a m m o n ia  (p . 2 4 4 1 .2 ) a re  m ix e d  to g e th e r. O n  in h a la tio n  
th e  w a te r in  th e  re s p ira to ry  tra c t re a c ts  w ith  th e  
to sy lc h lo ra m id e  so d iu m  g as to  re le a se  a m m o n ia , h y d ro -  
c h lo ric  a d d  a n d  o x y g e n  íre e  ra d ic a ls . M a n y  ca  se  re p o rts  
h a v e  d e sc rib e d  th e  sy m p to m s re s u ỉtin g  b o m  in h a la t io n  o f 
th e se  g a sc s . A  1 2 -m o n th  re v ie v v 1  o f 2 1 6  p a tie n ts  w h o  
re p o rte d  to  a  re g io n a l p o iso n  in lo rm a tio n  c e n tre  a ỉte r  
e x p o su re  to  to sy lc h lo ra m id e  so d iu m  g as a s a  re s u lt o ỉ 
m lx in g  d e a n in g  P ro d u c ts  ío u n d  th a t o n ly  1 p a tie n t, w ith  a 
p re -e x is tin g  re s p ira to ry - tra c t in íe c t io n , re q u ire d  h o s p ita l 
a d m iss io n  ỉo r  o n g o in g  re s p ũ a to ry  d is tre s s . T h e  m o st 
b e q u e n t sy m p to m s w è re  co u g h  a n d  sh o rm e ss o f b re a th  
a n d  o th e r sy m p to m s e x p e rie n c e d  w e re  th o se  c o m m o n ly  
a sso d a te d  w ith  e x p o su re  to  c h lo rin e  g as (p . 1 7 4 6 .3 ). M o st 
( 2 0 0 ) o f th e  p a tie n ts ' sy m p to m s re s o lv e d  tv ith in  6  h o u rs  a n d  
1 45  p a tie n ts  w e re  tte a te d  a t h o m e , w h ile  7 1  w e re  re íe rre d  
fo r íù r th e r  m e d ic a l c a re . O xy g e n  w a s  g iv e n  to  6 2  p a tie n ts .

b ro n c h o d ila to rs  to  9  p a tie n ts  a n d  3 p a tie n ts  re c e iv e d  
c o rtic o s te ro id s . S im iỉa r  sy m p to m s a n d  S n d in g s  w e re  
re p o rte d 1 w h ẹ n  2  g ro u p s o f 3 6  so ld ie rs  w e re  e xp o se d  to  
to sy lc h lo ra m id e  so d iu m  g as a s a  re s u lt o f m ix in g  so d iu m  
h y p o c h lo tite  a n d  a m m o n ia  c o n ta in in g  d e a n in g  a g e n ts . 
O n ly  2 so ld ie rs  re q u ire d  h o s p ita l a d m issio n  fo r p e is is te n t 
re s p ira to ry  sy m p to m s, w ith  o n e  o f th e m  re q u irin g  a  fe w  
d a y s o ỉ tre a tm e n t in  in te n s iv e  c a re . A n o th e r ca se  re p o rt4 

d e sc rib e d  a p re v io u s ly  h e a lth y  5 3 -y e a r-o ld  w o m a n  w h o  h a d  
sh o rm e ss o f b re a th  p ro g re ss ín g  to  p n e u m o n itis  a n d  re q u b e d  
e m e rg e n cy  tra c h e o sto m y  a fte r a  s im ila r  e xp o su re  to  
to sy lc h lo ra m id e  so d iu m  g a s.

1. CDC. Epidemiologíc notes and leports: chlorine gas toxidty ữom 
mixture o( bleach with other deaning Products—CaQỉomía. MMWR 
1991: 40: 619-21, 627-9. CoiKCdans. ìbuL; 646,119.

2. Mivos R. aaL  Home exposures to chlorine/chloiamlne gas: revlew ot 
216 cases. South U tđJ  1993; 86:654-7.

3. Pascuxá TA. StoROW AB. Mass casuahies bom acute ỉnhalation o{ 
chloramine gas. MU Mtđ 1998: 163:102-4.

4. Tanen DA. et ai. Severe lung Injtny aíter exposuro to chloramine gas 
bom household deanen. H h tg ĩJ  Mtd 1999; 341: 848-9.

Toxidty during root canal iriigation. A  re v ie w  o f case  
re p o rts 1 iv h e re  so d iu m  h y p o c h io rite  h a d  b e e n  in a d v e r-  
te n t ly  in je c te d  in to  th e  p e iia p ic a l tissu e s d u tin g  ro o t c a n a l 
irrig a tio n  re p o rte d  th a t m o st p a tie n ts  h a d  im m e d ia te  
se v e re  p a in  a n d  s w e llin g  o ỉ th e  n d g h b o u rin g  so ft tis s u e . 
v v h ic h  c o u ld  p o ss ib iy  sp re a d  o v e r th e  in ju re d  s id e  o í th e  
ía c e , u p p e r lip  a n d  in & a -o ib ita l re g io n . O th e r sym p to m s 
in c lu d e d  b le e d ỉn g  b o m  th e  ro o t c a n a l, in te r s t it ia l b le e d in g  
w ith  h a e m o n h a g e  o f th e  s k in  a n d  m u c o sa , a  c h lo rin e  
ta s te , ir r ita t io n  o ỉ th e  th ro a t, a n d  re v e rs ib le  a n a e sth e s ia  o r 
p a ra e s th e s ia .

1. Hũỉsmann M. Hahn w . CompUcatíons during root ca&aỉ irrigacíoD— 
Utenture review and case reports. btí Eĩtấoắ J 2000; 33: 186-93.

Treatment oĩAdverse Eữects
ữ  so d iu m  h y p o c h lo rite  s o lu tio n  is  ũ ig e ste d  sy m p to m a tíc  
c a re , in d u d in g  d ilu tio n  w ith  w a te r , tn ilk . o r o th ẹ r 
d e m u lc e n ts  sh o u ld  b e  g iv e n ; o p in io n  o v e r th e  u se  o f 
a n ta d d s  is  d iv id e d . I f  s p ille d  o n  s k in  o r e y e s , w a sh in g  w ith  
co p io u s a m o u n ts o ỉ v v a te r is  re co m m e n d e d .

Poisoning. A  p a tie n t w h o  a c d d e n ta lỉy  re c e iv e d  a n  in tra -  
v e n o u s in ỉu s io n  o f 1 5 0 m L  o f a  1 %  so lu tio n  o f so d ỉu m  
h y p o c h lo rite  h a d  a  s lo w  h e a rt ra te , m ild  h y p o te n s io n , a n d  
in c re a se d  re s p ira to ry  ra te . T h e  s lo w  h e a rt ra te  p e rs is te d  fo r 
3 d a ys b u t o th e r p a ra m e te rs  re tu m e d  to  n o im a l a b e r 
sy m p to m a tic  tre a tm e n t. 1

I. Marronỉ M. Menichcttỉ p. Acddentaỉ intravenous inỉusion of sodium 
hypodỉlorỉte. DỈGP Ann Pharmacữứter 1991; 25: 1008-9.

Precautions
T o p ic a lly  a p p lie d  h y p o c h ỉo ríte s  m a y  d isso lv e  b lo o d  d o ts  a n d  
c a ũ se  b lẽ e d ĩn g .

Preparations
P ro p ríe la ry  P rop o ratio ns (d e ta ils  a re  g lvcn  ín  V o ln m e B )

S in g le  ngrec& 0 n t P re p o ra iio n s. AustraL: M ilto n ; Belg.: D a kứ i- 
coopen CanatL: A d van ce  1 2 A  A li-P le x ; B a s ic  1 2 f; C h em sp ec 
D a k in 's  S o lu tio n ; E x se p t; H y g e o lt; Fr.: D a k in ; Israel: c h lo ra so l; 
ItaL: A m u kin e  M ed ; M ilto n ; Ơ K : M ilto ru  USA: H ysep t.

M uhi-ing red ient P rep aro tio n s. F r .: A m u k in e ; Gr.: A m u ch in a ; 
Switz.: A m u k in a .

P tiu rn io copoBio l P io p ctra lio its
B P  2 0 1 4 : D ilu te  So d iu m  H yp o ch lo rite  S o lu tio n ; s  tro ng  So d ium  
H yp o ch lo rite  S o lu tio n ;
U S P  3 6 : So d iu m  H yp o ch lo rite  S o lu tio n ; So d ium  H yp o ch lo rite  
T o p ica l S o lu tio n .

Sodium Nitrate
E251; Natrii Nitras; Natrium Nitricum; Nitrato sòđico; Sodu 
ázotan;.HitTpáT Haipna ,7 . i'
NaNOj=8459 
C4S - -  7631-99-4.

'ÚNIimệmL3H2ZVÌ
N o m  C ru d e  so d iu m  n ĩtra te  is  k n o v vn  a s C h ile  S a ỉtp e tre  
(N ltra to  d e  C h ile ; N iư o  d e  C h ile ; S a liư e  C h ile n o ).

PrọỊiỊe
S o d iu m  n itra te  h a s s ứ n ila r a c tio n s to  p o ta ss iu m  n itra te  
(p . 1 7 6 6 .2 ) a n d  is  u se d  a s a  p re s e rv a tiv e  in  ío o d s , 
p a r t ic u la iỉy  in  m e a t P ro d u c ts .

C ru d e  sò d iu m  n itra te  is  u se d  a s a  ỉe r t ilis e r .

H a n d tìn g . S o d iu m  n itra te  h a s  b e e n  u se d  ío r  th e  il lid t  p re - 
p a ra tio n  o f e x p lo s iv e s  o r fire w o rk s ; c a re  is  re q u ứ e d  w ith  
its  su p p ly .

Poisoning. C y a n o s is  a n d  m e th a e m o g lo b in a e m ia  h a s  b e e n  
re p o rte d ' in  3 p a tie n ts  a b e r e a tin g  sa u sa g e s th a t h a d  b e e n  
p re se rv e d  m is ta k e n ly  w ith  a  m ix tu re  o f so d iu m  n itra te

The Symbol t  denotes a preparation no longer actively marketed
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and sodium nitrite rather than vvith potassium nitrate 
(saltpctre). The name saltpetre is used as a generic tenn 
ỉor a num ber oí potassium- or sodium-based preseỊvatives 
used in ỉood manulacture.

1. Kennedy N, et aL Paulty sausage produccỉon causỉng methaemoglobin- 
semỉa. A nh Dừ ơtiU  1997; 76: 367-6.

Preparatìons
Proprigtary Praparationỉ (d e ta ils  a ie  g ive n  in  V o lu m e B )

Homoeopodũc Preporoliom. Fr.: A e scu lu s C om p lexe N o 103; 
M e rcu riu s S o lu b ilis  C o m p lexe  No 39; Ger.: R heum a-Pasc.

Sodỉum Perborate Monohydrate ỈUSANI 

HaTpim TlepổopaT MÒHornÃpầT.v - :'
NaB03,H2pi=99 81
G4S —  7632-04-4' (anhydtous sodium perborate); 10332-33-9 
(sodìum perbórate monohydraTe).
ATC  — A01AB19.
ATC V et — QA01AB19.
UNII —  Y9UKD0XE6F.

Sodium Perborate
Naữii Perboras; Naữio perboratas; Natriumperboraatti; 
Natriumperbórat; Nátrium-perbòrát; Perborato sódico; 
Perbóritah sodný; Sod; Perbori Sớdium, perborate de; 
Sodiurri Perborate Tetrahydrate; Haĩpna riepóopaT. 
NaB03 ,4H20 =153.9 
CAS — 10042-94-1.
ATC  — A01AB19.
ATC Vet — QA01AB19.
UNII— Y52BK1W96C

P h a rm a c o p o e ia s . In  Eur. (se e  p . v t ì) .
P h . E u r . 8 :  (S o d iu m  P e rb o ra te , H y d ra te d ; S o d iu m  P e rb o ra te  
B P  2 0 1 4 ). C o lo u rle ss  p ris m a tic  c ry s ta ls  o r a w h ite  o r a lm o st 
w h ite  p o vvd e r, sta b le  in  c ry s ta llin e  fo rm . S p a rìn g ly  so lu b le  
in  w a te r , w ith  s lo w  d e c o m p o sitìo n . I t  d isso lv e s  in  d ilu te  
m in e ra l a d d s . S to re  in  a irtig h t c o n ta in e rs .

Uses and Administration
Sodìum perborate iỉ a mild disinỉectant and deodorant. It 
readily releases oxygen in contact with oxidỉsable matter 
and has been used in aqueous Solutions íor purposes similar 
to weak Solutions oí hydxogen peroxide.

S o d iu m  p e rb o ra te  is  u se d  fo r to o th  v v h ite n in g  an d  h a s 
a lso  b e e n  u se d , w ith  c a ld u m  c a ib o n a te , a s a to o th p o vvd e r. A  
h e s h ly  p re p a re d  so lu tio n  is  u se d  a s a m o u tb vva sh .

T h e  m o n o h y d ra te  is  u se d  s im ila r ly .

Adverse Effects
P re q u e n t u se  o f to o th p o w d e rs c o n ta ỉn in g  so d iu m  p e rb o ra te  
m a y  c a u se  b lis te r in g  a n d  o e d e m a . H y p e rtro p h y  o í th e  
p a p illa e  o f th e  to n g u e  h a s  a lso  b e e n  re p o n e d . T h e  e ffe c ts  o f 
sw a llo w e d  so d ỉu m  p e rb o ra te  a re  s ũ n ila r to  th o se  oi b o ric  
a d d  (p . 2 4 6 0 .1 ).

Preparotions
Proprátary Preparolions (d e ta ils  a re  g ive n  in  V o lum e B )

Só ig le4ngredw n» P re p ara tio n s. Arg.: H iía m o n il; Canad.: A m o- 
sa n ; Fr.: N e tto yan t E s s ilo r t ; IndũK R tty d e n t; S te rad e n c IrL: 
B o ca sa n ỷ ; Neth.: B o c a sa n t; USA: A m o san .

Muki-ingradMnt Preporuliuos. AustraL: A m o sa n t; Braz.: A n g i- 
n o trid n ; M a lv a trid n  B ra n q u e a d o rt; O d ce rim ; Fr.: B a c tìd e m t; 
H y đ ra lin  C la s s ic  Bong Kơng:  H y đ ra lin ; Spain: Lem a C ; USA: 
T n c h o tin e ; Veneỉ.: N o va ũ x .

Sodium Percarbonqte
Percacbonato sódicơ, Sodium Carbonaté Peroxide; Haqy- 
rụeKWCTNỈị(HạjpMM; ĩlepKapỗoHaT HaTptiH. 
N a Ị C C y i iH íỏ ^ lS A O  _  - ■
CAS — 15630-89-4.
ƯNJI — Z7G 82W 92P.

Proỉile
S o d iu m  p e rc a rb o n a te  h a s  s im ila r u se s to  so d iu m  p e rb o ra te  
(a b o v e ).

Preparaỉions
Preprielary Preporatiom (d e ta ils  a re  g ive n  in  V o lum e B )

M ulh mgradiairi PraparaHons. AustraL: A sco xa lỶ ; M a : A sco x- 
a lf .

Sorbates
Sốrbatos; CopốaTbi. A -

Sorbic Acid
A c id e  ib rb iq iie ; A c id u rn  so rb icũ m ; E 2 0 0 ; K w as so rb o w ý; 
K ^ IIn a  sồdD ơvá; S ó rb ico , á c íd o ;‘ So rb iin ih ap "p o ; S ọ rb in sâu ré ; 
só tb in sy rã ; S o rB ò  rũ g stis ; S ib rb in s ạ v ; C ò p èn H ọ ãaB . K n c n ợ ra .' 
(£ £ )+ lé < a -2 ,4 -d le n o ic a d d : _ -  -
Q H A = n 2 1  
CÃS —  22500-92-1.
UNII — X045WJ989B. T-

P h a rm a c o p o e ia s . In  Chin. a n d  Eur. (se e  p . v il) . A lso  in  
USNF.
P h . E u r . 8 :  (S o rb ic  A d d ). A  v v h ite  o r a lm o st w h ite , 
c ry s ta H in e  p o w d e r. S lig h t ly  so lu b le  in  w a te n  ừ e e ly  so lu b le  
in  a lc o h o l. P roteC T fro m  lig h t.
U S N F  3 1 : (S o rb ic  A d d ). A  fre e - ílo w in g  w h ite  c ry s ta llin e  
p o vvd er v v ith  a  c h a ra a e t is tic  o d o u r. S o lu b le  1 in  1 00 0  o f 
w a te r , 1 in  1 0  o f a lc o h o l, 1 in  8  o f d e h y d ra te d  a ic o h o l, 1 in  
15 o f c h lo ro ío rm , 1 in  3 0  o f e th e r, 1 in  8  o f m e th y l a lc o h o l, 
an d  1 in  19 o f p ro p y le n e  g ly c o l. S to re  in  a ừ tig h t c o n ta in e rs  
a t a te m p e ra tu re  n o t e xc e e d in g  4 0  d e g ie e s . P ro te c t ừ o m  
lig h L

In c o m p a tíb ility . T h e  in c o m p a tib ilỉty  o f so rb a te s is  d is- 
cu sse d  u n d e r P o ta ssiu m  S o rb a te , b e lo w .

Potassium Sorbate
E 2 0 2 ; K ạ lii S o rb a s; K a ljo  so rb a ta s; K a liu m so rb a a tti;. K a liu m - 
so rb a t; K a liu m -so rb á t K á liu m -sz o rtá t; P o ta ssiu m , so rb a te  d e ; 
S o rb a to  p o tá sico ; C op ố aT K a n n ít.
P o tassiu m  (£ £ )-h e xa -2 ,4 H á ie n o a te  
Q H 7K 0 2 = 1 5 0 2
CĂS —  590-00-1; 24634-61-5. :
UNII— 1VPU26JZZ4.

P h a rtn o c o p o e ia s . In  Eur. (se e  p . v ii) . A lso  in  USNF.
P h . E u r . 8 :  (P o ta ssiu m  S o rb a te ). w h ite  o r a lm o st w h ite  
g ra n u le s  o r p o w d e r. V e ry  so lu b le  in  w a te n  s lig h tly  so lu b le  
in  a lc o h o l. P ro te c t ừ o tn  lig h t.
U S N F  3 1 : (P o ta ss iu m  S o rb a te ). W h ite  c ry s ta ls  o r p o vvd er 
v v ith  a  c h a ra a e r is tic  o d o u r. S o lu b le  1 in  4 .5  o f w a te r , 1 in  35 
o f a lc o h o l, an d  1 in  m o re  th a n  1 0 0 0  o ỉ c h lo ro ỉo rm  an d  o f 
e th e r. S to re  in  a irtig h t c o n ta in e rs  a t a  te m p e ra tu re  n o t 
e xce e d in g  4 0  d e g re e s . P ro te a  h o m  Iig h t.

In co m p crtib ilH y . S o rb ic  a d d  c an  b e in a c tiv a te d  b y  o x id a - 
tio n  an d  to  so m e e x te rn  b y  n o n io n ic  s u iía c ta n ts  an d  p las- 
t ic s . A c tiv ity  o f th e  so rb a te s m a y  b e re d u ce d  b y  in c re a se s 
in  p H . 1

1. Cook w, a  a i Sorbìc âdd. Im Rowe RC đ  aL eds. Handbook of 
pharmaeetưừai aàpientt. 6tb ed. London and Chỉcago: The PhannaceiH- 
ical Press and the American Pharmaceutícaỉ Assodatíon.2009: 672-5.

Uses
P o ta ssiu m  so rb a te  a n d  so rb ic  a d d  p o ssess a n tiỉu n g a l. an d  to  
a  le s s e r e x te rn  a n tib a c te ria l, a c t iv ity . T h e y  a re  re la tiv e ly  
in e ỉfe c tiv e  ab o ve  a  p H  o ỉ ã b o u t 6 . T h ẽ y  a re  u sed  as 
p re se rv a tiv e s  in  p h a rm a c e u tỉc a l p re p a ra tio n s  in  co n c e n tra - 
tío n s  o f u p  to  0 .2 % , in  e n te ra l ỉo n n u la s , ỉo o d s , an d  in  
c o sm e tic  p re p a ra tio n s .

Adverse Effects and Precautions
T h e  so rb a te s c a n  b e ir r it a n t  a n d  h a v e  cau se d  co n ta ct 
d e rm a tìtis .

H y p e rse n sH iv tiy . R e íe re n c e s  to  a lle rg ic -ty p e  s k ín  re a c- 
tio n s 1 a n d  n õ n -a lle rg ic  irrita n t- ty p e  re a c tio n s1 3  w ith  
p o ta ssiu m  so rb a te  o r so rb ic  a d d . 

ỉ. Saihan EM, Harman RRM. Contact senátívity 10 soibic add in 
'Unguentum Merck'. Br J Dmnatoỉ 1978; 99: 583-4.

2. Soschỉn D. Leyden JJ. Sorbíc add-induced erythema and edema. J Am 
Aatẩ Dermatoi 1966; 14: 234-41.

3. Hsher AA. Erythema ỉỉmited to the láce due to sorhlc add. Cutừ 1987; 40: 
395-7.

P re p a ro t ío n s

P ro p fie ta ry  P re p ara lio m  (d e ta ils  a re  g ive n  in  V o lu m e B )

M uhi-ing red ient Pnaporntions. AustraL: C a p rila te t; Ger.: Saseem ; 
ItaL: E vase n  D isc h e tti; E va se n  L lq u id o ; Mac.: A d ap ettes; UK: 
Fem in esse ; R e la x it; USA: C le a r B yes C o n ta a  Le n s R e lie í; 
Vcncĩ,: S a xa d d .

Sulfites and SuHPur Dioxide
Sullìtos y dióxido de azufre " ’ • _

Potassium BisuKite
Bisụíiito potásico; E22é;ÌPotassiúm BỊsulphite; Potassiurii. 
Hydrogen Sulphite; BncynbộnT.Ka/iMH; rnqpocyflb4ỊWT.Ka/!Mfl..

W H SO j= 1202
CẠS — 7773-03-7. - ‘ •
ÚNII —  Q JK 5L089ĨP  , ;

Potassium Metabisuifife
D ip o ta ssiu m ; .P y ro su lp h ite ;: Đ is irìở ta n  d ra se ln ý ; E 2 2 4 ; K a iii: 
O isúM s^ K alii m e ta b isu lỉìỉp  K a liò  m e ta b isu lB ta s ; K a liu m m e ta - 
b is u líìit tí; K a Ịỉu rn m e ta b isu l/ìtr, M e tab isu lữ to  p o tá s ico ; P o tạs- 
s iu m , m éta b isu lÁ tẽ  d e ; P o á sã u m  M e ta b isu lp h ite ; P o tà s s iu m : 
P y ro su lp h ite ; P o tasu  p iro s ia rc z y n ; n n p o cytib Ộ K T  KannA . 
K jS jO s= 2 2 2 3  . " 
dÁ S —  16731-55r  í .  - ■ 
ụ r n — 650E787Q 7W .

P h a rm o co p o e ia s . In  Eur. (se e  p . v u ). A lso  in  USNF.
P h . E u i. 8 :  (P o ta ss iu m  M e ta b isu lh te ). A  v v h ỉte  o r a lm o it 
w h ite  p o w d e r o r c o lo u rle ss  a y s ta ls . F re e ly  so lu b le  in  w a te  -  
s lig h tly  so lu b le  in  a lc o h o l. A  5 %  so lu tio n  in  w a te r h a s a  p 1 
o f 3 .0  to  4 .5 . S to re  in  a irtig h t c o n ta in e rs . P ro te c t h o m  Iig h :. 
U S N F  3 1 : (P o ta ss iu m  M e ta b is u líĩte ). w h ite  o r c o lo u rle s  
fre e -flo w in g  c ry s ta ls , c ry s ta llin e  p o w d e r, o r g ra n u le , 
u s u a lly  w ith  a n  o d o u r o f s u líu r  d io x id e . G ra d u a lly  o x id is i s 
in  a ir  to  th e  s u lía te . S o lu b le  in  v v a te r, in so lu b le  in  a lco h o  . 
Its  S o lu tio n s a re  a d d  to  litm u s . S to re  in  vve ll-Q ỈIe d  a ir t ig l t 
c o n ta in e rs  a t a te m p e ra tu re  n o t e xce e đ in g  4 0  d e g re e s.

in c o m p a tib ilH y  a n d  s ta b ilh y . T h e  in c o m p a tíb ilỉty  an d  sti  ■ 
b ilit y  o f su lh te s  a re  d iscu sse d  u n d e r S u H u r D io x id t , 
p . 1 7 7 1 .1 .

Sodium Bisulfite
BịsulíitQ sódicò; E222; Sodium Bisulphite, SodliKTi Hydroger 
Sulphite; rtỊApocy/ibỘMT HaTpMB.
NaHSOj=104.1
CAS — 7631-90-5.
UNII — TZX5469Z6I.

P h a rm a c o p o e ia s . In  Chín, an d  Jpn, d e sc rib e d  in  b o th  a 
c o n s istin g  o f a  m ix tu re  o f so d iu m  b ỉsu lh te  a n d  so d ỉu n  
m e ta b isu lh te .

Sodium Metabisuifite
Disiỉiditan sodný; Disodium Pyrosulphite; E223; Metabisulíito 
sódico; Natrii DĩsulAs; Natrii MetabisulBs; Natrii Pyrosulfìs; 
Naơio metabisulBtạs; Nátrium-diszulflt; Natrịummẹtabisui- 
tìitti; Natríúmmétabisulfìc Sodiúm Disulphitẹ; Sodium, 
métabisulBte de; Sodium Metabisulphite; Sodium Pyrosul- 
phite; Sodu pirosiarc2yn; nnpocy/ibộuT HaTpMR.
Na2S20 5=1’9Ó.1 ......
Ờ s — 7681-57-4...........
UNII — 4VON5HNS3C

P h a rm a c o p o e ia s . In  ơiin ., Eur. (se e  p . v ii) , a n d  Jpn. A lso  in  
USNP.
P h . E u r . 8 :  (S o d iu m  M e ta b isu lh te ). C q lo u rle s s  c x y s ta ls  o r a 
w h ite  o r a lm o st v y h ite  a y s ta llin e  p o vvd e r. F re e ly  so lu b le  in  
vva te n  s lig h tly  so lu b le  in  a lc o h o l. A  5 %  so lu tio n  in  vv a te i 
h a s  a  p H  o f 3 .5  to  5 .0 . P ro te c t h o m  lig h t.
U S N F  3 1 : (S o d iụ m  M e ta b isu lh te ). W h ite  c ry s ta ls  o r a  w h ite  
to  y e llo v v ish  a y s ta llin e  p o w d e r v v ith  a n  o d o u r o f s u lfu r 
d io x id e . F re e ly  so lu b le  in  w a te r a n d  in  g ly c e ro h  s lig h tly
so lu b le  in  a lc o h o l. S to re  in  w e ll-f ille d  a ừ tig h t  c o n ta in e rs  a t  a
te m p e ra tu re  n ọ t e xc e e d in g  4 0  d e g re e s.

In c o m p a tib iK ly  a n d  s la b iiily . T h e  in c o m p a tib ility  a n d  sta- 
b ilit y  o f s u lh te s  a re  d iscú sse d  u n d e r S u líu r  D io x id e , 
p . 1 7 7 1 .1 .

Sodium SuKìte
Anhydtous Sodium Sulphitè; E221; Btsiccated Sodium 
Sulphite; Naữii Sultìs; Natrii suifis anhydrlcus; Natrii Sulfis 
-Síccatus; .Natrii Sulphis; Natrio sulAtas, bevandenis; 
!Nátriumsulfptti;, vedeton; Natriumsultìt, vattenhitt; Sirĩatan 
sòdný; Sodium CsulBte de) anhydre; Sodium Sulphite; Sodu 
siarczyn; Sulííto sódico; Vkmentes náơium-szulfit; CynýịMT
HaTpMH. ........................
NajSC>3=126.0 
C Ã S—  7757-83-7. ■
ỤNII — VTK01UQK3G.

p h a rm a c o p o e ia s . In  ơtin ., Eut. (se e  p . v ii) , a n d  Jpn. A lso  in  
USNF.

Eut. a lso  in d u d e s  th e  h e p ta h y đ ra te .
P h . E u r . 8 :  (S o d iu m  S u lh te , A n h y d ro u s ; N a tri S u lfis  
A n h y d r ic u s ). A  w h ite  o r a lm o st w h ite  p o vvd e r. F re e ly  
so lu b le  in  w a te r ; v e ry  s lig h tly  so lu b le  in  a lc o h o l. S to re  in  
a irtig h t c o n ta in e rs .
p h . E u r . 8 :  (S o d iu m  S u lp h ite  H e p ta h y d ra te ; N a trii S u lS s  
H e p ta h y d ric u s ). C o lo u rle ss  c ry s ta ls . P re e ly  so lu b le  in  w a te r 
v e ry  s lig h tly  so lu b le  in  a lc o h o l.

All cross-reíerences refer to entries in Volume A
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U S N F  3 1 : (S o d iu m  S u lA te ). C o lo u rie s s  c ry s ta ls . F re e ly  
s o lu b le  in  v v a te r; v e ry  s lig h tly  s o lu b le  in  a lc o h o l. S to re  ỉn  
a ir t ig b t c o n ta in e rs .

Incompotibility and stabilHy. T h e  in c o m p a tib ility  an d  sta - 
b iỉit y  ò f su lB te s  a re  d isc u sse d  u n d e r S u lfu r  D io x id e , b e lo w .

Sulfur Dỉoxỉde
A n h ỉd iid ô  su íè iro so ; D ió x id o  d è  a zu fre ; E 2 2 0 ; K u ku rt D io ks ít;
Ịs iạ rk i d vvu tie n e k ; S u lp líũ r ò io x id è ;. /ỈM O K ạta C épw
;S O j= 6 4 .0 6
CAS —  7446-09-5.
m ạ  —  0U ZA3422Q 4.

P h a rm a c o p o d a s . In  ƯSNF.
U S N F  3 1 : (S u líu r  D io x id e ). A  c o lo u rle s s  n o n -Q am m ab le  gas 
w ith  a  stro n g  su ổ o c a tin g  o d o u r c h a ra c te r iỉt íc  o f b u m in g  
s u lh ir . I t  c o n d e n se s re a d ily  u n d e r p re ss u re  to  a  c o lo u rle ss  
lỉq u id  th a t b o ils  a t - 1 0  d e g rè e s a n d  h a s a  w t p e r m L  o f ab o u t 
1 .5 g . S o lu b le  3 6  in  1 o f w a te ra n d  1 1 4  in  1 o f a lc o h o l b y  v o l. 
a t 2 0  d e g re e s a n d  S ta n d a rd  p re s s u re . S o lu b le  in  c h lo ro ío rm  
a n d  in  e th e r. S to re  in  c y lin d e rs . I t  is  u s u a lly  p ackag e d  u n d e r 
p re s s u re  in  liq u id  ío rm .

lncoíĩipatibitHy and ỉtabilhy. S u lã te  a n to x id a n ts  c a n  re a c t 
w ith  a n d  in a c tìv a te  sy m p a th o m im e tíc s  su c h  a s a d re n a - 
lin e . 1 M e a su re s  n e e d  to  b è ta k e n  to  p re v e n t su c h  a  re a c - 
tio n  ư; s u lfite s  :h a .v e  to  b e  u se d . C is p la t in  is  a n o th e r com - 
p o u n d  th a t c a n  b e  in a c tív a te d . 2 P h e n y lm e rc u ric  n itra te  
m a y  b e  ìn a c tiv a te d  o r i t ỉ  a c d v ity  e n h a n ce d . 3-4  S u lS te s  a re  
re p o rte d  to  re a c t w ith  c h lo ra m p h e n ic o L 1 H yd ro g e n  p e r- 
o x id e  g e n e ra tio n  h a s b e e n  re p o rte d  o n  e xp o su re  to  lig h t o f 
a m in o  a d d  S o lu tio n s  c o n ta in in g  su lũ te s . 5 W h e n  u sed  in  
fo o d s th e re  c a n  b e  a  n o tic e a b le  ta s te  a n d  a  re d u c tio n  in  
th ia m in e  c o n te n t. 6 S Ịa b ility  is  a ỉỉe c te d  b y  a ir  a n d  m o istu re , 
a n d  th e re  is  d e c o m p o sitio n  a t v e ry  lo w  p H .7 T h e re  can  b e 
a d so rp tío n  o n  to  ru b b c r d o s u re s .*

1. Hỉguchi T. Schroeter LC ReactivỉtY oỉ bisuỉfite with a nuaber of 
phannaoeutỉcalỉ. J Am Phann Assoc (Sà) 1959; 41: 535-40.

2. Gaxrcs KW, Repto AJ. ỉncompatibỉlỉty of dsplatìn and Regỉan Injeaable. 
bứ J Pharmacnttía 1985; 24: 91-9.

3. Rỉdurds RME, Reary JMH. Changes in antỉbacteĩial ầCtìvtty of 
thỉomersaỉ and PMN on autodavịng wỉth ccrtain adịuvantỉ. J Pharm 
Pharmacol 1972: 24 (suppl): 44P-89P.

4. CữUỉns AJ, tí a i IncompatỉbUỉty of phenyímerniríc acetate wíth sodỉum 
metabisụỉphỉte in eye drop ỉonnuUtions. J  Pham PharmacợỊ 1985: 37 
(suppl): 123P.

5. Brawỉéy V. tí ai. BSea of sodium metabisulUte oa hydrogen peroxỉde 
productíon ỉn lỉịht-exposed pedUcrlc parenterai amỉno add soỉotíoos. 
Am J Heahh-Syst Pharm 1998; 55: 1288-92.

6. FAO/WHO. Bvaluatioa of the toxidty oí a number of andmicrobials and 
antíoxỉdaot£ sixtb report oí the joỉnt FAO/WHO expert commiuee on 
iood addkives. WHO Tech pgp sêr 238 1962. Also avaỉỉabie at' hrip.7/ 
Ubdoc.who.int/tn/WHO_TRS.228.pdf (accessed 25/06/10)

7. Kabir MA. Reo Jp. Sodỉum metabisuỉUte. In: Rowe RC tí đL eds. 
Handbook o f pharmaceutừal excipients. 6th ed. London and Chỉcago: The 
Phannacrutical Press, and the American Pharmaceutỉcal Assocỉa- 
tíon2009: 654-6.

8. Schroeter LC. Sulỉurous add salts as phannaceutỉcaỉ antíoxỉdants. J 
PharmSà 1961; 50: 891-901.

Uses
S u U u r d io x id e  a n d  th e  su lh te s  th a t p ro d u ce  s u líu r  d io x id e  
a n d  s u lh iro u s  a d d  a re  stro n g  re đ u d n g  a g e n ts a n d  a te  u seđ  
a s a n to x id a n ts . C o n c e n tra tio n s  o ỉ th e  su ỉB te s  in  p h a rm a - 
c e u d c a l p re p a ra tio n s  h a v e  ra n g e d  ừ o m  0 .0 1  to  1 .0 % . A t 
h ig h e r c o n c e n tra tỉo n s  a n d  p re íe ra b ly  a t a n  a d d  p H  s u lh ir  
d io x id e  a n d  th e  su lh te s  h a v e  a n tim ic ro b ia l a c t iv ity .

S u lfu r  d io x id e  a n d  th e  s u lB te s  a re  u sed  in  th e  fo o d  
in d u s try  a s a n to x id a n ts , a n tim ic ro b ia l p re se rv a tiv e s . a n d  
a n tí-b ro w n in g  a g e n ts . T h e y  a re  u se d  in  w in e  m a k in g  w h e re  
ta b ie tte d  so d iu m  m e ta b ĩs u líìte  is  co m m o n ly  k n o m i as 
Campden Tablets. Concentrations of sulữtes above 500 ppm 
im p a rt a  n o tic e a b le  u n p le a s a n t ta ste  to  p re p a ra tio n s . T h e re  
is  c o n c e m  o v e r th e  r is k  o ỉ se v e re  a lle rg ic  re a c tio n s  a ris ín g  
fro m  th e  u se  o f s u lfite s  in  fo o d s (se e  H y p e rs e n s itiv ity , 
b e lo w ).

Adverse Effects and Precautions
G a s tr ic  ir r it a t io n  d u e  to  lib e ra tio n  o i  s u lỉu ro u s  a d d  c an  
fo llo w  in g e stio n  o f so d iu m  m e ta b isu lũ te  a n d  o th e r su lẼ te s . 
L a rg e  d o ses o f s u lh te s  m a y  c a u se  g a sư o in te s tin a l u p se ts , 
re s p ira to ry  o r d rc u la to ry  ía ilu r e . a n d  C N S  d istu rb a n c e s .

C o n c e n tra te d  S o lu tio n s  o ỉ s a lts  o ỉ su lỉu ro u s  a d d  a re  
ir r it a n t  to  s k in  a n d  m u c o u s m e m b ra n e s .

S u líu r  d io x id e  is  h ig h ly  ir r it a n t  to  th e  e y e s , s k in , an d  
m u c o u s m e m b ra n e s . In h a la t io n  re s u lts  Ú I ir r ita t io n  o f th e  
re s p ira to ry  tra c t w h ic h  m a y  le a d  to  b ro n c h o c o n s tric tío n  a n d  
p u lm o n a ry  o e d e m a ; v e ry  h ig h  c o n c e n tra d o n s m ay  cau se  
re s p ira to ry  a rre s t a n d  a s p h y r ia . C o n ta c t w ith  liq u id  s u líu r  
d io x id e  re s u lts  in  a d d  b ũ m s .

A lỉe rg ic  re a c tio n s  in d u d in g  a n a p h y la x is  a n d  d e a th s h a v e  
b e e n  re p o rte d .

Hypersensrtivity. H y p e rs e n s itiv ity  re a c tio n s  in d u d in g  
b ro n ch o sp a sm . a n a p h y la x is , a n d  so m e d e a th s h a v e  
o c c u ư e d  in  su b je c ts , e s p e d a lly  th o se  w íth  a  h is to ry  o f

a sth m a  o r a to p ic  a lle rg y , e xp o se d  to  s u líite s  u se d  a s p re se r- 
v a tỉv e s  in  ỉo o d s . 1 T h e se  re a c d o n s  h a v e  le d  to  re s tric tio n s  
b y  th e  F D A  o n  su c h  u se .2 T h e re  h a v e  b e e n  c a se  re p o rts  o f 
re a c tio n s  to  s u lS te s  in  m e d id n e s ;1' ,  su c h  re p o rts  a re  co n - 
s id e re d  to  b e  ỉe w  in  n u m b e r a n d  th e  F D A  h a s n o t 
e x te n d e d  th e  re s tiic t io n  o n  su lh te s  in  ỉo o d s to  a p p ly  to  
th e ir  u se  in  d ru g s s in c e  it  w a s  fe lt  th a t in  c e rta in  case s 
th e re  w a s n o  su ita b le  a lte m a tiv e  to  a  s u lũ te . 2 I t  w a s e v e n  
a cc e p te d  th a t a d re n a ỉin e  re co m m e n d e d  fo r u se  in  tre a tin g  
a lle rg ic  re a c tio n s  c o u ld  it s e ll c o n ta in  s u ỉfite  a n d  th a t its  
p re se n c e  sh o u ld  n o t p re d u d e  u se  o f th e  a d re n a lin e  p re - 
p a ra tio n  e v e n  in  s u lS te - s e n s it iv e  p a tie n ts . 2

1. Anooymous. SulBtesin dragj and ỉood. MtdLeaŨTUỊt Thtr 1986; 28:74 - 
5.

2. Anonymous. Waming ỉor prescxiptíon drugs containing suỉUtes. PDA 
Drus BuU ì987; 17: 2-3.

3. Baker GJ, tí  aL Bronchospasm inđuced by meubỉsulphỉte-contaiĐỈng 
foods and drugs. Med J Aust 1981; ih 614-17.

4. Tvvarog FJ, Leung DYM. Anaphyỉaxỉs to a componem of isoetbaiỉne 
(sodium bisuinie)T JAMA 1982; 248:2030-1.

5. Koepke JW. ứ  a i. Dose-dependem bronchospasm from $uỉfites in 
isoethKine. JAMA 1984; 251: 2982-3.

6. Mỉkoỉỉch DJ. McGoskey w w . Suspected gentamỉdn aỉlergy couid be 
sulBte sensithrity. ƠÚI Pharrn 1988; 7:269.

7. DezieUBvanỉ LM. Hussey w c . Possỉbỉe sulfite senàdvìtỴ with 
gentamicỉn ỉnhision. DỈCP A m  Pharmatoứur 1989; 23: 1032-3.

8. Campbeũ ĨR . a  ai. A ữ a p c  response to metabỉsuỉSte ỉn ỉỉdocaine 
anesthetỉc sohỉtỉon. Anesth Prog 2001; 48:21-6.

9. Rỉemersma WA. tí  aL Type IV hypersensỉtívtty to sodium metabisuỉUte 
ỉn local anaesthetỉc. Contact Dermatừũ 2004; 51: 148.

Pharmacokinetics
S u lS te s  a n d  m e ta b isu lS te s  a re  o x id ise d  in  th e  b o d y  to  s u lỉa te  
a n d  e x c re te d  in  th e  u r in e . A n y  s u líu ro u s  a d d  o r s u líu r  
d io x id e  is  a lso  c o n v e rte d  to  su h a te .

Preparatíons
P ro p rìe ta ry  P rep ara tia n s (d e ta ils  a re  g ive n  in  V o lu m e  B ) 

M u b i-in g re d ien l P rep o ro tio n s. Thai.: P e rito n e a l La c ta te ỷ .

Tar Acids
Alquitrán, áddos dẹ. •

D e s c r ip t ío n . T a r  a d d s a re  p h e n o lic  su b sta n c e s d e riv e d  
b o m  th e  d is t illa t io n  o f c o a l ta r  o r P e tro le u m  h a c tìo n s . T h e  
lo w e s t b o ilin g  ừ a c tio n  o f c o a l ta r , d is t illin g  a t 1 88  d eg rees to  
2 0 5  d e g re e s , c o n s is is  o f m ix e d  C Teso l iso m e rs . T h e  m id d le  
h a c t ìo n , k n o w n  a s 'c r e s y lic  a d d s '. d is t ils  a t 2 0 5  d eg rees to  
23Ở " d e g re e s a n d  c o n s is ts  o ỉ c re so ls  a n d  x y le n o ls . T h e  'h ig h -  
b o ilin g  ta r  a d d s ', d is t illin g  a t 2 3 0  d e g re e s to  2 9 0  d e g re e s, 
c o n s is t m a in ly  o ! a lk y l h o m o lo g u e s o f p h e n o l, w ith  
n a p h th a le n e s  a n d  o th e r h y d ro c a rb o n s . C re so l is  d e sc ríb e d  
o n  p . 1 7 4 9 .1 .
•  B la c k  P lu id s  are homogeneous Solutions o f coal-tar 

adds, OI simjỉar adds d e iiv e d  b o m  Petroleum, or any 
mixture of these, with or vvithout hydrocarbons and w ith  
a  suitable emulsUyỉng agent.

•  W h ite  F lu id s  are Qnely dispersed emulsions of coal-tar 
arìds, or similar adds derìved ỉrom Petroleum, or any 
mixture of these, with or vvithout hydrocarbons.

•  M o d iA e d  B la c k  P lu id s  a n d  M o d iíỉe d  w h it e  P lu id s  
m a y  c o n ta in , a s a n  a đ d itio n , a n y  o th e r a c tiv e  in g re d ie n ts . 
b u t if  th e se  a re  u se d , th e  ty p e  a n d  a m o u n t m u st b e 
d isc lo se d , i f  re q u ire d .

Ịựses
T a r  a d d s a re  th e  p h e n o lỉc  c o m p o n e n ts o f c o a l ta r an d  a re  
u se d  in  th e  p re p a ra tio n  o f a  ra n g e  o f A u id s o f v a rie d  a c t ív íty  
u sc d  fo r h o u se h o ld  a n d  g e n e ra l d is in íe c tio n  p u rp o se s.

H y d ro c a rb o n s a re  o ỉte n  u se d  to  e n h a n ce  th e  a c t iv ity  o ỉ 
th e  ta r a d d s  in  d is in le c ta n t llu id s ; th e y  a lso  h e lp  to  re d u ce  
c ry s ta llis a t io n  o f p h e n o ls .

Adverse Effects and Treatment
A s  fo r P h e n o l, p . 1 7 6 4 .2 .

T a r a d d s  a re  g e n e ra lly  v e ry  ir r it a n t  a n d  c o rro s iv e  to  th e  
s k in , e v e n  w h e n  d ilu te d  to  c o n c e n tra tio n s  u sed  fo r 
d is in íe c t ío n .

Poisoning. A  re p o rt o í fa ta l se lf-p o iso n in g  in  a  5 9 -y e a r-o ld  
m a n  a fte r th e  in g e s tio n  o f a b o u t 2 5 0  m L  o f a  x y le n o l-c o n -  
ta in ìn g  d is in fe c ta n t (Stericol Hospital DisinỊèctữnt).1

1. Watson ID, tí ai. Fataỉ xyỉenol seư-poỉsoning. PoữỊraắ Meẩ J  1986: 62: 
411-12.

Tertiary Butylhydroquinone
Butilhidroquinona tercỉaiịa; TBHQ: TpeTMMHoro 'ByrvưirMr. 
APÒXMHOHa.
‘í-ịeit-botỹlhyỊdrọquinone. . . ■ • ■ '■ '  -
C }̂ a0 ị = \6 6 2
CÁS. —  /943-33-0.
'ụm — Ũ2674942B. . . ..

Profíle
T e r tia ry  b u ty lh y d ro q u in o n e  is  a n  a n to x id a n t p re s e rv a tiv e  
u se d  in  ỉo o d s. I t  h a s  so m e  a n tú n ic ro b ia l a c t iv ity .

Tetrabromocresol
3,4r5,frTeTpa6pọM-o-Kpe30Ji. .
Ì4Ẳ6-Tetófaromo-o-créoỉ. ,
C7H4Br40=4B.7 .
Ớ S  —  S Ị ịp - ệ ,  .

Proỉile
Tetrabromocresol is a brominated phenolic antiseptic. ỉt has 
been used for hand disứiiection and is applied topically in 
preparadons for the treatment oi ỉungaỉ iníections oỉ the 
skin and bromhidrosis.

Preparatíons
Prop n etu ry Prepo ra tio n s (d e ta ìls  a re  g ive n  in  V o lu m e  B ) 

M uh-m gredM nt P rap o rah o n s, AustraL: Pedoz.

Tetraglycine Hydroperíodide
Tetraglldnảr hiđrõperroduro de; ^pbrìepiibflMA Terpa-- 
TnnuMHa. '  *
c l6H « r ^ so 16= 1490.9  • ;■ " J'  ;  ‘
CAS —  7097-60-ĩ ' w '  - Y

Proỉile
T e tra g ly d n e  h y d ro p e rio d id e  is  a n  io d in e -b a se d  d is in ỉe c ta n t 
th a t is  u sed  in  th e  e m e rg e n cy  a e a tm e n t o f r lr in lc in g w a te r 
(p . 1 7 3 1 .3 ).

Preparatìons
Propritlory Prsporaiions (d e ta ils  a re  g ỉv cn  ỉn  V o lu m e  B )

Sĩngle ngredỈBnt Preparainnỉ. UK: P o tab le  A q u a ; USA: P o tab ie  
A q u a .

Thiomersal IBAN, riNNi
,MeccurothioỊạte;,;.Menịụrotfjipí'at^->:^dique;. 'Sodium Ethyl 
Mercurithĩosallcylate; imerósaíThiõmersalate; Thiomersa- 
ium; TIortiersaalf;TiOmersal; Tìomer5alis;.Tĩomerzál; ĨMOMep- 
can., " _ .t
Sodium-Cortxỉxyphẹnylthiolethylmercucy. ■ ■
C,H^lgNaQ2$=404!8 ' - 
Ớ s  — 544t*& ‘.
ATC — D08AK06.
ATC Vet — QD08AKQ6. •
UNII — 2225PI3MOV.; .

P h a tm a c o p o e ia s . In  Eur. (se e  p . v ii)  an d  us.
P h . E u r . 8 :  (T h io m e rs a l). A  w h ite  o ra lm o st w h ite  c ry s ta llin e  
p o vvd e r. F re e ly  s o lu b le  in  tv a te n  sp a rin g ỉy  so lu b ỉe  o r so ỉu b le  
in  a lc o h o l; p ra c tic a lly  in so lu b le  in  d ic h ỉo ro m e th a n e . A  0 .8  %  
so lu tio n  in  w a te r h a s  a  p H  o f 6 .0  to  8 .0 . P ro te c t h o m  lig h t. 
U S P  3 6 : (T h im e ro s a l). A  lig h t c re a m -c o lo u re d  c ry s ta ỉlỉn e  
p o tv d e r w ith  a  s lig h t c h a ra c te ris tic  o d o u r. S o lu b le  1 in  1 o f 
v v a te r an d  1 in  12  o f a lc o h o l; p ra c tic a lly  in s o lu b le  in  e th e r. A  
1 %  so lu d o n  in  v v a te r h a s a p H  o f a b o u t 6 .7 . S to re  in  a ird g h t 
c o n ta in e rs . P ro te c t b o m  lig h t

In c o m p a tib ilh y . T h io m e rs a l is  in co m p a tib le  w ith  a d d s , 
m e ta l io n s , a n d  io d in e . It  ío rm s  p re d p ita te s  v v ith  m a n y  
a lk a lo id s . T h e  ra te  o { o x id a tio n  o { th io m e rsa l in  s o lu tio n  is  
g re a tly  in c re a se d  b y  tra ce s o f co p p e r io n s . In  s lig h tỉy  a d d  
so lu tio n  th io m e rsa l m a y  b e  p re d p ita te d  as th e  c o rre sp o n d - 
in g  a d d  w h ic h  u n d e rg o e s s lo w  d e co m p o sitio n  w ith  th e  
ío rm a tìo n  o f in s o lu b le  P ro d u c ts . T h e  a c t ív ity  o ỉ th io m e rsa l 
m a y  a lso  b e  re d u c e d  b y  b o ric  a d d , e d e tic  a d d , o r so d ỉu m  
th io su h a te  o r b y  th e  p re se n ce  o f b lo o đ  o r o rg a n ic  m a tte r. 
T h io m e rs a l m a y  b e  ad so rb ed  b y  p la s tic  o r ru b b e r p a ck a - 
g in g  m a te ria ls .
R e íe re n c e s .

1. Rkhards KHE, Reaty JME. Changes ỉn antibacterlal actlvity of 
chlomcrsaỉ and PMN ôn autodavỉng wỉth certaỉn adỉuvants. J Phanrt 
Phannacoi 1972; 24 (suppl): 84P-89P.

2. ReaderMi. Bĩỉhỉenceaí ỉsotoDkagemsonthestabnỉty oi thỉmerosaỉỉn 
ophtbaimỉc íonnulatioos. J Pharm Sà 1984; 73: 840-1.

3. Mortoo DJ. BDTA reduces andmỉcrobỉal efficacy of thiomcrsaL ìn t J 
Pharmaecuíia 1985; 23: 357^8.

Uses and Administration
T h io m e rs a l is  a  b a c te rio s ta tíc  a n d  h m g is ta tic  m e rc u r ia l 
a n d se p tlc  th a t h a s  b e e n  a p p lie d  to p ic a lly  u s u a lly  in  a  
c o n c e n tra d o n  o f 0 . 1 % . Its  a n tíb a c te ria l a c tìo n  re s u lts  b o m  
th e  re le a se  o f e th y lm e rc u ry  a fte r b re a k d o w n  to  th io s a lic y -  
la te  a n d  e th y lm e rc u ry .

The Symbol t  denotes a preparatíon no longer actively marketed
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T h io m e rs a L  0 .0 0 1  to  0 .0 1 % . iỉ used as a  preservatìve in  
biological and p h a rm a c c u tic a l Products. It has also been 
u se d  to p re se rv e  Solutions used ìn  the c a re  oỉ contact le n se s 
(p. 1 7 3 0 .2 ).

Adverse Effects, Treatment, and Precautìons
A s fo r M e rc u ry , p . 2 5 5 6 .1 .

H y p e rs e n s itiv ity  re a c tio n s  o c c a s io n a lly  o c c u r. A lle rg ic  
c o n ju n c d v it is  h a s  b e e n  re p o rte d .
G e n e ra l re íe re n c e s .

1. Risher JF. «r */. Organỉc mercury compounds: hunurn expoỉure and iu 
rdevance to Public health. Toxicoì Ind Health 2002; 18: 105-60.

Hypersensitivity. B o th  d e la ye d  (a lle rg ic  c o n ta c t) an d  
im m e d ia te  (in d u d ỉn g  a n a p h ỹ la x is  a n d  In u n u n e  co m p le x 
m e d ia te d  d iso rd e rs ) h y p e rs e n s itiv ity  re a c tio n s  h a v e  b e e n  
a sso d a te d  w ith  th io m e rsa l. 1 T h e  ừ e q u e n c y  o f p o s itiv e  
p a tc h  te sts v a r ie s , w ith  th e  N a tio n a l A d v iso ry  C o m m itte e  
o n  Im m n n iT a tio n  in  C a n a d a  re p o rtin g ' a n  a ve ra g e  in c i-  
d e n ce  o f 16  to  1 8 %  an d  a c e n ơ e  in  th e  U S A  a n  in c id e n c e  
o f 8 .7 % . 2 M o st re a c tio n s  a re  lo c a l an d  m ild ,u  in vo lvd n g  
a p p lic a tio n  s ite s  o r b le p h a ro c o n ịu n c tiv itis  fro m  o c u la r p re - 
p a ra tío n s , 5 a lth o u g h  so tn e  p e o p le  m a y  g et a d e la ye d  g en - 
e ra lise d  d e rm a titis  th a t c a n  b e  lo n g  la s tin g . o r h a v e  e xa c e r- 
b a tio n  o f a n  e x is t in g  s k in  c o n d itio n . 1 T h e re  h as a lso  b e e n  
a  re p o rt o f a c u te  la ry n g e a l o b stru c tỉo n  in  a p a rie n t p re - 
v io u s ly  se n s itis e d  to  th e  su b sta n ce  w h o  u sed  a th ro a t 
sp ra y  p re se rv e d  w ith  th io m e rsa l.4 A  ca se  o f o c c u p a tio n a l 
a lle rg ic  c o n ta c t d e rm a titís  h a s b e e n  re p o rte d  in  a n u rse  as 
a re s u lt o f c o n ta c t w ith  th io m e tsa l a s a  p re se rv a tiv e  in  
c h iỉd h o o d  v a c d n e s . 5 A  g e n e ra lise d  m a c u lo p a p u la r e ru p - 
tío n  fro m  a n  in flu e n z a  v a c ó n e  c o n ta in in g  th io m e rsa l h a s 
a lso  b e e n  re p o rte d . 6 T h e  m a in  so u rc e  o f se n s iú sa ú o n  is  
th o u g h t to  b e  th io m e is a l-p re s e rv e d  v a c d n e s . M o st p e o p le  
w ith  p a tc h  te s ts  p o s itiv e  to  th io m e rsa l a re  a b le  to  to le ra te  
th io m e rsa l-c o n ta in in g  v a c d n e s , a lth o u g h  so m e in d iv id u a ls  
m a y  h a v e  lo n g - la s tin g  c u ta n e o u s re a c tio n s . 1 u  th e re  is  a 
d e h n ỉte  h is to ry  o f a n a p h y la x is , e ry th e m a  m u ltíío rm e , S te - 
v e n s-Jo h n so n  sy n d ro m e , o r to x ic  e p id e im a l n e c ro ly s is  to  
th ỉo m e rsa l in  a n y  p ro d u c t, v a c d n e s  c o n ta in in g  th io m e rsa l 
sh o u ld  n o t b e  g iv e n . H o w e v e r, w h ile  su c h  re a c tio n s h a v e  
n o t b e e n  sh o w n  to  o c c u r a s a  re s u lt o f th io m e rsa l in  v a c - 
d n e s , th e y  re m a in  a th e o re tic a l r is k . 1

1. National Ađvisory Cocnmỉttee on Ìmraunỉzation (NACI). Thimerosal:
updated statemcnt. Can Commun Dừ Rgp 2007; 33 (ACS-6); 1-13. Also 
avaỉlabỉe at: http://www.phac-aspcgc.ca/publicaưccdr-rmtừ07pdf/
acs33-06.pdf (accessed 29/03/10)

2. Suneja T, Beỉsito DV. Thỉmcrosaỉ in the detectìon oí dinicaUy reỉevant 
aHergỉc contaa reacttons. J Am Aeaẩ Dermaíoi 2001; 45: 23-7.

3. Wĩlson LA, a  aL Delayed hypersensitivity to thỉomersaỉ ỉn soft contaa 
lens wever&. Ophthalmobgy 1981; 88: 804-9.

4. Maỉbach H. Acote laryngeal obstructíoo presumed secondary to 
thiomersal {mmhiolate) deỉayed hypenensỉtivity. Cơntaữ Dermatità 
1975; X: 221-2.

5. Hec-Swíerczynska Me tìa ỉ. Occupadonal aỉlergic conuct dennatỉtỉs due 
to tbừnerosaỉ. Contứơ Dermatừà 2003; 48: 337-8.

4. Lee-Wong M, eí al. A generalterd reaaion to thỉmerosaỉ ỉrom an 
iníloema vactíne. A m  Aữergy Asthma Immunol 2005; 94: 90-4.

Poisontng. S e iio u s  a d v e rse  e ííe c ts  h a v e  ío llo vve d  p a r- 
e n te ra l a n d  to p ic a l u se  o f th io m e rsa l.

S ix  p o isọ n in g s (5  la ta l) re s u lte d  fro m  th e  u se  o f 1 0 0 0  
tim e s  th e  n o n n a l c o n c e n tra tio n  o f th io m e rsa l in  a  
p re p a ra tio n  o f c h lo ra m p h e n ic o l ỉo r  in tra m u s c u la r in je c -  
tio n . 1 T h e re  h a s  a lso  b e e n  a case  re p o rt2 o f m e rc u ry  
p o iso n in g  a sso d a te d  w ith  th e  in tra v e n o u s  u se  o f h ig h -d o se  
h e p a titis  B  im m u n o g lo b u lin , p re se rv e d  w ith  th io m e rsa ỉ, 
a íte r  liv e r  tra n s p la n ta tio n . In ir ia l sym p to m s w e re  p a ra n o ia , 
w h ic h  ra p iđ ly  p ro g re sse d  to  se v e re  d y s a rth r ia . s ta tíc  ơ e m o r, 
c h o re a , a n d  d e c re a se d  m o to r s tre n g th . a s w e ỉl a s 
h a e m o rrh a g ic  g a s tr itis . T h e  p a tie n t re sp o n d e d  w e ll to  
c h e la tìo n  th e ra p y .

T h ỉo m e is a l u sẹ d  in  to p ic a l a n tis e p tíc  p re p a ra tío n s w a s 
ỉo im d  to  b e  to x ỉc  to  e p id e rm a l c e lls .}  A h e r th e  d e a th  o f 10 o ỉ 
13  c h ild re n  a s a ’ re s u lt o ỉ tre a tm e n t o ỉ o m p h a lo ce le s 
(ú m b ilic a l h e m ia ) w ith  a  d n c tu re  oi th io m e rsa l, it  w a s 
re co m m e n d e d  th a t o rg a n ic  m e rc u iia l d is in íe c ta n ts  b e  
h e a v ily  re s tric te d  o r w ith d ra w n  h o m  h o sp ita l u se  as 
a b so ip tlo n  o c c u rre d  re a d ily  th ro u g h  in  ta n  m e m b ra n e s .4

A  4 4  y e a r-o ld  m a n  w h o  d ia n k  8 3  m g /kg  o í a  th io m e rsa l-  
c o n ta ỉn in g  so lu tío n  in  a n  a tte m p te d  s u id d e , sp o n ta n e o u sly  
v o m ite d  a fte r 15 m in u te s .}  O n  a d m iss io n  to  h o sp ita l a 
g a s tric  la v a g e  w a s p e tỉo rm e d  a n d  c h e la tin g  d ru g s g iv e n . 
D e sp ite  th is  h e  d e ve lo p e d  g a s triú s , re n a l ỉa ilu re , d e rm a títis , 
g in g iv it is , 'd e lỉiỉu m . p o ly n e u ro p a th y . re s p ira to ry  ỉa ilu re , 
a n d  co m a . T h e  p a tie n t w a s tre a te d  sy m p to m a tic a lly . an d  
1 4 8  d a ys a fte r in g e stio n  h a d  re c o v e re đ  fu U y , e xc e p t fo r 
se n so ry  d e ỉe c ts  in  tw o  to e s .
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2. Lcmcll JA, a  al. Memiry poisoning assodated with hỉgh-dosc hepantis- 
B inunnnr globulio adminỉstratỉon altcr lỉver transplantation for chronic 
hepatltls B. Uvrr Treaapl Stirg 1994; 2: 47S-8.

3. Anonyroom. Topical antUcpáa and amlbiotìcs: organlc mernuials. Meel 
U tt ữrìiỊí Ther 1977; 19:83.

4. Pagan DG, a  ai. Organ mercury lcvels in inlanu wtih omphalocelts 
aẹated wltìi organic mercurũl andscptíc Ardi Dá Chiu 1977; 52:962-4.

5. PtabR. et al. Qinỉcal coune of scvcre poisoníng with ihiomcrtal. J TũxĩcoI 
ơb I Toxùot 1996; 34: 453-60.

Vbodnes. T h e  u se  oi th io m e is a l a s a  p re s e rv a tiv e  in  v a c- 
d n e s  a n d  it s  ro ỉe  a s a  p o ss ib le  c a u se  o f a u tism  a n d  n e u ro - 
d e v e lo p m e n ta l d iso rd e is  h a s b e e n  a c o n tro v e rs ia l to p ỉc  
s in c e  1 9 9 9 ' w h e n  th e  re g u la to ry  a u th o ritie s  in  b o th  E u r-  
ope2 an d  th e  U S A }  is su e d  sta te m e n ts re co m m e n d in g  th a t 
th e  u se  o ỉ th io m e rsa ỉ in  v a c d n e s  b e  p h a se d  o u t. T h is  w a s 
b ased  o n  th e  fa c t th a t th e  c u m u la tiv ẽ  a m o u n t o ỉ m e rc u ry  
in  th e  in ỉa n t  im m u n is a tio n  sc h e d u le  p o te n tía lly  e xce e d s 
th e  re co m m e n d e d  m a x ũ n u m  Ie v e l se t b y  th e  us g o ve m - 
m e n t fo r m e th y l m e rc u ry . M o re  re c e n tíy , h o v v e v e r, s tu - 
d ie s4  h a v e  in d ic a te d  a  la c k  oi a sso d a tio n  b e tw e e n  th io -  
m e rsa l-c o n ta in in g  v a c d n e s  a n d  n e u ro d e v e lo p m e n ta l 
d iso rd e rs su c h  as a u tísm  an d  sp e e ch  d iso rd e rs . T h e se  fin d -  
in g s w e re  su p p o rte d  b y  th e  la c t th a t th io m e rsa l is  m etab o - 
lis e d  to  e th y lm e rc u ry , w h ic h  h a s s u b s ta n tia lly  d iffe re n l 
p h a rm a c o k in e tic s  to  m e th y lm e rc u ry . E th y lm e rc u ry  is  
m o re  ra p id ly  e x c re te d  a n d  d o es n o t a c c u m u la te  in  th e  
b o d y . T h e  E M E A  h a s issu e d  a íu rth e r sta te m e n t5 in  w h ic h  
it  co n fũ m e d  th a t th io m e rsa l c o u ld  be u sed  a s a p re se rv a - 
tiv e  vvh en  n o  a lte m a tiv e  w a s a v a ila b le , s u b je a  to  c e rta in  
la b e llin g  re q u ire m e n ts  re g a rd in g  h y p e rs e n s itiv ity . T h e  U K  
C S M , 4 th e  U S  F D A , 7 a n d  C a n a d a 's  A d v iso ry  C o m m in e e  o n  
Im m u n iz a tío n ' h a v e  s im ila r ly  co n d u d e d  th a t th e re  is  no  
e v id e n c e  o f n e u ro lo g ic a l a d v e rse  e ííe c ts  cau se d  b y  th e  
sm a ll a m o u n ts o í th io m e rsa l p re se n t in  so m e v a c d n e s ; 
d e sp ite  th is , a ll e n d o rse  th e  v ie w  th a t th e  u se  o f v a c d n e s  
w ith o u t th io m e rsa l vvo u ld  b e  a p ru d e n t p re c a u tio n a ry  
m e asu re . W H O  S ta te s9-10 th a t th e re  is  n o  c o m p e llin g  sd e n - 
t ilìc  e v id e n c e  o f s a íe ty  p ro b le m s an d  a d v ise s th a t th io m e r- 
sa l-c o n ta in in g  v a c d n e s  m ay  c o n tin u e  to  b e  u sed  fo r g lo b a l 
im m u n is a tio n  p ro g ra m m e s b e cau se  th e  b e n e C t o u tw e ig h s 
a n y  th e o re d c a l r is k  o f to x id ty .
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Interactions

Tetrocydines. N in e  p a tie n ts  u s in g  a  c o n ta a  le n s  so lu ó o n  
c o n ta in in g  0 .0 0 4 %  th io m e is a l d e ve lo p e d  v a ry in g  d e g iees 
o ỉ o c u la r ir r it a t io n  a fte r ta k in g  o ra l tetracydina c o n c u r- 
re n d y . E x p o s u re  to  e ith e r th e  te tra c y d in e s  o r th io m e rsa l 
a lo n e  d id  n o t c a u se  th e  re sp o n se . 1

1. Crook TG. Preeman JJ. Reactions induced by the concurrent use of 
thỉmerosaỉ and tetracydỉne. Am J Optom Physioỉ opt 1983; 60: 759-61.

Preparotíons
Propriehiry Preporalions (d e ia ils  a re  g iven  in  V o lu m e B )

Single ingredient Preparotkxu. ArỊ.: L ith io rs a n t; M e rth io la te ; 
Chũt. In tra se p t: Mon.: V ita se p to lt; SAfr.:  M e rth io la te ; Th io - 
m e rsa la te t; Thai.: M e rth io la te ; P y ia d  Th im ero  S a h aka m ; USA: 
A e ro a id t; M e is o lt ; Veneí.: M e rth io la te .

Mute-ữigradient PrepareHons. Spain: Proskin.

Pbormocopoeid Preparahons
Đ S P  3 6 : T h im e ro sa l T in c tu re ; T h im e ro sa l T o p ica l A eio so L' 
Ih im e ro sa l To p ica l S o lu tio n .

Thymol
AcidoTìmico; Ácido tímico; lsopropylmetacresol;Thymolum; 
Tĩmol; Timolis; Tymol; Tymoli; T m m oo .
2-lsopropyl-5-méthylphenol.
CioH,40=150.2

C4S —  89-83-8. ■ . -
ATC Vet—  QP53AX22. '' •
UNII — 3350XA376E

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  Jpn. A lso  in  USNI 
P h . E u r . 8 :  (T h y m o l). C o lo u rle s s  c ry s ta ls . T h e  m e ltin g  ra n g  
is  4 8  d eg rees to  5 2  d e g re e s . V e iy  s lig h d y  so lu b le  in  w a te i 
v e ry  so lu b le  in  a ỉc o h o l' ừ e e ly  so lu b le  in  v o la t ìle  an d  in  fix e i 
o ils ; sp a rin g ly  so lu b le  in  g ly c e ro l; d isso lv e s  in  d ilu t’ 
S o lu tio n s o f a lk a li h y d ro x ỉd e s . P ro te c t fro m  lig h t  
U S N P  3 1 : (T h y m o l). C o lo u rle s s , o fte n  la rg e , c ry s ta ls  o r . 
w h ite  c ry s ta llin e  p o w d e r w ith  a n  a ro m a tic  th y m e - lìk . 
o d o u r. T h e  m e ltin g  ra n g e  is  4 8  d e g re e s to  51 d e g re e s; w h e i 
m e lte d  i t  re m a in s  liq u id  a t a c o n s id e ra b ly  lo w e  
te m p e ra tu re . S o lu b le  1 in  1 0 0 0  o f vv a te r, 1 in  1 o f a lco h o  
a n d  o f c h lo ro ỉo rm . 1 in  1 .5  o f e th e r. a n d  1 in  2  o f o liv e  o il 
so lu b le  in  g la d a l a c e tíc  a d d  a n d  in  S x e d  an d  v o la tíle  o ils  
S to re  ìn  a irtíg h t c o n ta ìn e rs . P ro te c t íro m  lig h t.

tncompatibility. T h e  a n tim ic ro b ỉa l a c t iv iry  o í th y m o l i 
re d u ce d  b y  c o m b in a tio n  w ith  p ro te in .

Uses and Administration
T h y m o l is  a p h e n o lic  a n tis e p tic  w ith  a n tib a a e ria l anc 
a n tiíu n g a l a c t iv ity . I t  is  m o re  p o w e rfu l th a n  p h e n o l b u t i t  
u se  is  lim ite d  b y  its  lo w  s o lu b ility  in  w a te r , in ita n c y . anc 
su sc e p tíb ility  to  p ro te in .

T h y m o l is  u se d  c h ie íly  a s a d e o d o ra n t in  m o u th w a sh e : 
a n d  g a rg le s su c h  a s C o m p o u n d  T h y m o l G ly c e rin  (B P  1 9 8 8 ) 
a n  a q u e o u s m ix tu re  o f th y m o l 0 .0 5 %  an d  g ly c e ro l 10%  
w ith  c o lo u rin g  an d  ũ a v o u rin g , w h ic h  m ay  b e u sed  d ilu te c  
w ith  a b o u t 3 tim e s its  v o lu m e  o f vvaư n  w a te r b e lo re  u se  
T h y m o l h a s b e e n  u se d  to p ic a lly  in  th e  ư e a tm e n t oi sk ú ; 
d iso rd e is  an d  is  a lso  in h a le d , w ith  o th e r v o la t ile  su b sta n ce s 
fo r c o ld s, co u g h s, a n d  a sso d a te d  re s p ira to ry  d iso rd e rs .

T h y m o l 0 .0 1 %  is  ad d ed  as a n  a n to x id a n t to  h a lo th a n e , 
tr ic h lo ro e th y le n e , a n d  te ư a c h lo ro e th y le n e .

T h y m o l io d id e  is  u se d  in  p re p a ra tio n s  ỉo r  d e n ta l h y g ie n e

Adverse Eữects, Treatment, and Precautỉons
A s fo r P h e n o l. p . 1 7 6 4 .2 .

W h e n  in g e ste d , th y m o l is  le ss  to x ic  th a n  p h e n o l. I t  is 
ir r ìt a n t  to  th e  g a s tric  m u c o sa . P a ts a n d  a lc o h o l in c re a se  
a b so rp tío n  an d  a g g ra va te  th e  to x ic  sy m p to m s.

HypersensHivity. C ontaa allergy to a heparinoid cream 
was due to an allergen íormed by the reaction between 
thymol and the degradatíon Products oí a triaáne deriva- 
tìve, both present as preservatíves.1

ỉ . Smeenk G, et aL Contaa aDergy to a reacúon produa in Hỉrudoìd aeam: 
an example of compound aUergy. B rJ Dcrmãiol 1987; 116: 223-31.

Preparatìons
P ro p ria ia ry  Pre p o ra tio n s (d e ta ils  a re  g ive n  Ú I V o lu m e B )

S ing le  in g rad ien t P rep ara tio n s. C anaí:  B e n e íc a t ; S.Afr.: L is te r- 
in e  C oo l M in t; L is te rin e  F re sh b u rst.

M uhi-ingred ient P re p a ra iio n s. Arg.: F u n g id d a ; In h a la d o r M ed ex; 
L is te rin e  C la sic o ; L is te rin e  C o o l M in t; L is te rin e  Fre sh  B u rs t; 
M an zan ; P astìU as P ag lian o ; P e rio b acte r P ro í A v io ; P e rv in o x  
E x tra  M ĩm ; P e rv in o x  P resh  M in p  P e rv in o x  F ru it ; V a g ic u ra l; 
AustraL: S M -33 ; V ick s V ap o ru b ; Austricv. D D D f; K in d e r L u u i; 
L u u í B a lsa m ; P e -C e f; Spasm o C la im t; Th ro m b o d d ; W ick  
V ap o ru b ; Belg.: B o ro s ty rô l; D e n to p h a rt; P e ru b o re t; V ick s 
V ap orub ; Braz.: A n g in o -R u b ; C lo ra se p tíc ; CutísanoL- F lu o - 
m in tt; S a lo n p as; V ic k  V ap o ru b ; Canad.: A n ú sep tìc
M o uthvvash ; c ã rb o se p to lt; C re sõ p h en e ; En d o m eth aso n c Faces 
A n tise p tic t; L ip so re x  P lu s ; L ip so re x ; L is te rin e  A n tise p tic  T a rta r 
C o n tro l; U ste n n e  A n tise p d c w ith  F lu o rid e ; L is te rin e ; O rig in a l 
A n tise p tic  M o u th w a sh f; T h e rm o -G e l; V a p o iiá n g  O in tm e n ttí 
ơtũe:  B an sap la st D e sco n g e stio n a n te t; L is te rin e ; L iste rm in t 
C on  F lu o r f; O ra lỉre sh  C itn is t : O ra lừ e sh  C la s ic o t; Sa lo n p as; 
ctrina: K am istad  e H " Ìt iẺ ); C z .: P in o so lt; P in o so l; Sep to le te ; 
Pin.: V ick s V ap o ru b ; F r.: A c tiv o x ; B o ro s ty ro l; C reso p hene; 
Eucaryd ; L is te rin e  p ro tectío n  d en ts e t g e n d ve s; L is te rin e  S tay  
W h lte ; N isa c a lm t; P a stille s  M e d id n a le s V ic k s ; Peru b ore ; 
V a ld a t; V ick s V ap o ru b ; Ger.: P u lm o d n ; R e tte rsp iQ  A u sse rilc h ; 
R e tte rsp ia  Q u ick  B ro n ch ia b  R e tte rsp itz  Q u ick  M u ske l’ S a l- 
v ia th y m o l N ; Th ro m b o d d ; Gr.: E K S ; E n d o m e th aso n e t; E xp o rt 
S a lo n p as; O u ỉo g ram ; R cv tg e l; S a n to u x : V ick s  V apom b ; Éong 
Kong: G ly  Th ym o b  G ly c e rin e  T h y m o l C o f: K am istad ; L is te rin e  
C oo l M in t lis te iỉn e  T a rta r C o n tro L' L is te n n e  T e e th  and  G um  
D e ỉe n ce ; U s te rin e ; S a lo m e th y lt; Sa lo n p as M ed icated  P la s te rt; 
Hung.: D iap u lm o n ; K in d e r L u u í B a lsa m ; P in o so l; P in o so l; P u i- 
m in e tta ; Sa lo n p as L in ỉm e n t; S e p to le te ; India: A M -PM  S p e cia l; 
A ro ũ l; A n re x ; C o o l M in t L is te rin e ; C u reg ; D o rd en c Ice e ; L is te r- 
in e ; M e-Fresh  G um  P a in t; Indon.: D a cty le n ; L is te rin e  Coo l- 
m in tt; L is te r in e t; S k in te rt ; V ỉta l E a r O lt IrL: K a rvo L' Israel: 
C re so p h e n e t; G a rg o l; K a rv o l; P ro n e stin ; R e cto zo rin ; R ecto zo r- 
in ; Iíal.: E u g e n o l-G u aiaco lo  C om posto ; L is te rin e  Fre sh  C ítru s ; 
L is te iin e  T a rta r C o n tro l; P in se lin a  K n a p p ; R in o stil- Malaysia: 
S a lo n p as; Mex.: D erm ad d ; U ste rin e ; Mon.: G lyco -T h ym o lin e ; 
Neth.: V ick s V ap o ru b ; NZ: L is te rin e  C itru s  F re sh ; lã ste rin e  T a r- 
ta r C o n tro lt; L is te rin e  Tee th  D e íe n ce ; L is te rin e ; V ick s V ap orub ; 
Phữipp.: C a lm o se p tin e ; L is te rin e  C o o lm in t; L is te rin e  P resh  
C itru s ; U ste n n e  F re sh b u x sf L is te rin e  O rig in a l; L is te rin e  T a rta r

AI1 cross-reíerences reíer to entries in Volume A

http://www.phac-aspcgc.ca/publica%c6%b0ccdr-rmt%e1%bb%ab07pdf/
http://www
http://www.mhra.gov.uk/home/idcplg
http://wwwJda.gov/Bio%e1%bb%89og%e1%bb%89csBloodVaccines/SafetyAva%c3%adlab%e1%bb%89%e1%bb%89%e1%bb%89ty/Vacd
http://www.who.im/biologicaIs/pubUcations/
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C o n tro l; L is te rin e  Tee th  & G um  D e fen se ; M en to p as; PoL: A fro - 
n is ; B ro n ch o so l' D e rh o till; Ic y  R u b ; P in o s o lt; P u lm o n il; R u b - 
A ro ra : S e p to le te ; S o n o l; W ick  V ap o ru b ; Port: Th ro m b o ád ; 
Riu.: B io p ro st (Enonp o cT); D o kto r M om  ự to rro p  Mom); E íc a - 
m on (34>dmoh); EŨ casep t p B K a ce n r); In h a iip t (H H ran xirr); 
N o vo in h a lip t (H oBO H H ram arr); P a ro d o n to ád e  (IlapcnaoHTom m ); 
P in o so l (IlH B O co n); P in o so l (IĨH H 0C0 J I) ; P in o so l (IlH H O can); P in o - 
v itu m  (iÌH H O BH iyM ); Sep to g al (C e rrro ran ); Sep to iete (C en ran e re ); 
S u p rim a -P lu s (C ynpH M a-ILuoc); S-Afr.: K a rv o lt ; L is te rin e  
A n tise p tic  P re p t; T a rta r C o n tro l L is te r in e t; V ick s  Vaporub+ ; 
Singapore. K a m is ta d t; K a rv o l' L is te rin e  B iig h t &• C learu  L is te r- 
in e  C oo l C it iu s ; L is te rin e  C o o l M in t; L is te rin e  F re sh  B u is t; L is-  
te rin e  T a rta r C o n tro lt; L is te rin e  T e e th  &  G um  D e íe n se ; L is te r- 
in e ; Spain: A rk o re sp t; C o  B u caL' M en to b o x; P ỉo riis t ; V id cs 
V ap o ru b ; Swed.: V ick s V ap o ru b ; SwùZ: B u ta p a rin t; D en o so l; 
E au -d e -v ie  d e F ra n ce  K lo s te ríra u  au  m en  th o i; E d e rp h ytỷ ; F u r- 
o d e n n a lt; H e p a rin o lt; P e n ta t; R a p u ra ; V ick s  V ap orub  N ; Thai.: 
A n a lg e n ; B u m o l p lu s; P la v in o l; K a m is ta d t; M e th y l S a lic y la te  
C ream , C om p o u nd ; P a ta rv e r; S to p a ỉn ; Turk.: G a ro l’ K a ta l]in ; 
M en ú m o l; M e n to lin ; O ka M en to  1; O ta d  M e ya n b a li; O tad  O ka 
M e n to l; O ta d  S a lv ia ; V ỉck s V ap o ru b ; UK: A n ú sep ú c
M o u th w ash ; D D D ; D D D ; D ragon B a lm ; K a rv o l; L is te rin e  
A n ó se p tìc  M o u th w a sh ; N o -So r V ap o u r R u b ; P o tted s C a ta rrh  
P a s tille s ; ukr.:  D o kto r M om  U Ịo rro p  Mom); H e lp ex E ữ e ct 
(X ean exc 3 ộ ộ e rr ); K a m id e n t (K an ú teB T); P in o so l (IlH H O Coa)t; 
P in o so l (riK H o co a ); P in o so l (IlH H 0 C0 Jt); P in o v it (IIÌH O BÌT); R o stir- 
an  (P o rrap aH ); Sep to le te  (C e n ro ae re ); USA: B F I; B o il E ase ; Iis -  
te rin e ; M asseng iU ; V ìd cs M e n th o l C ough D ro p s; Z o n ite ; Veneỉ.: 
A m ice ts; L ã ỉa rc a in a .

T o s y i c h ỉò r a m id e  S o d iu m  IBAN, riNNi 
Chloramidum;, Chioramina; .Ghlqramiíie; Chloramine T; 
Chlòraminum; Cloramina; Kíóramin; Mianín; Natrium 
Suííaminochloratum; Tosilchloramido nạtrio druska; Tosil- 
doramida sốdicà; Tosylchloramid-NàtriunxTasylchloramid 
sodná 'sủi trihydrátsTạsylchloramide Sodiqiieh Tosyỉchlor- 
amidum Naửícum; TÒsỹlchiorarnidum Natricum Trihydri- 
cum; Tosylkloramidnátrium; TosyỵlikỊoramidinatrium; 
To3M/nự!opaMHfl HarpnỂí.
Sodium N<htorotoluene-p-súlphonimidate trihydrate. 
C7H7CINNa02S3H^=281.7 í,
CAS —  144-86-5 (tQsỹlchbrámide); 127-65-1 (tasylchbramide 
íodium). : ■
ATC— D08AX04. : -
ATC Vet —  QD08AX04. r ., .
u m —  4IU6VSV0EI (tosylchlaramide sodium); 328AS34YM6 
(anhỹdrouỉ rosylứìloramide sodium). . ~ '

NOTE. T h e  n a m e  C h lo ra m in  h a s a lso  b een  u se d  fo r a 
p re p a ra tio n  o f c h lo rp h e n a m in e  m a le a te  (p . 6 2 0 .3 ). 
Pharmacopoeias. In  Eur. (se e  p . v u ) a n d  Viet.
P h . E u ĩi 8 :  (T o sy lc h lo ra m id e  S o d iu m ). A  v v h ite  o r s lig h tly  
y e llo v v , c ry s ta llin e  p o vvd e r. F re e ly  so lu b le  in  vv a te r; so lu b le  
in  a lc o h o l. A  5 %  s o lu tio n  in  w a te r h a s a p H  o f 8 .0  to  1 0 .0 . 
S to re  in  a irtig H t c o n ta in e rs . P ro te c t ừ o m  lig h t.

Uses and Administration
T o sy lc h lo ra m id e  so d iu m  is  a n  o rg a n ic  c h lo rin e -re le a s in g  
co m p o u n d . I t  h a s g e n e ra l p ro p e rtie s  s im ila r to  th o se  o f 
c h lo rin e  (p . 1 7 4 6 .2 ) b u t is  m o re  s ta b le . I t  c o n ta in s  a b o u t 
2 5 %  w /w  o f ‘ a v a ila b le  c h lo rin e ' (se e  p . 1 7 4 6 .3 ). It  is  sta b le  
a t a n  a lk a lin e  pH  a lth o u g h  it  i ỉ  m u c h  m o re  a c tiv e  in  a d d  
m e d ia . It  is  m o re  s lo v v ly  a c tiv e  th a n  h y p o c h lo rite  S o lu tio n s .

T o sy lc h lo ra m id e  so d iu m  is  u se d  fo r th e  ơ e a tm e n t o f 
m in o r vvo u n d  in íe c t io n s  an d  as a  s k in  an d  h a rd  s u ría c e  
d is in íe c ta n t . I t  is  a lso  u se d  fo r th e  tre a tm e n t o f d rin k in g  
vva te r (p . 1 7 3 1 .3 ). Ít  w a s  fo rm e rly  u se d  as a sp e rm id d e .

T o sy lc h lo ra m id e  so d iu m  B  (c h lo ro g e n iu m ; so d iu m  N- 
c h lo ro b e n z e n e su lp h o n im id a te  se sq u ih y d ra te ) h a s b een  
u se d  s im ila r ly  to  to sy lc h lo ra m id e  so d iu m .

Adverse Eíkcts and Treatment
V o m itin g , c y a n o s is , d rc u la to ry  c o lla p se , fro th in g  a t th e  
m o u th . a n d  re s p ira to ry  la ilu re  c a n  o c c u r v v ith in  a  fe w  
m in u te s  o f to sy lc h lo ra m ìd e  so d iu m  in g e stio n . F a ta litie s  
h a v e  o c c u rre d . T o sy lc h lo ra m id e  so d iu m  in  tap  w a te r h a s 
c au se d  m e th a e m o g lo b in a e m ia  a n d  h a e m o ly s is  in  p a tie n ts  
u n d e rg o in g  d ia ly s is . B ro n ch o sp a sm  h a s o cc u rre d  a fte r 
in h a la t io n .

T re a tm e n t o f a d v e rse  e ffe c ts  is  s im ila r  to  th a t ío r  S o d iu m  
H y p o c h lo rite , p . 1 7 6 9 .3 .

E ffe c ts  o n  th e  lu n g s . A  stu d y  in  F in la n d  in  đ e n ta i sta£ f 
w h o  h a d  re p o rte d  o c c u p a tio n a l re s p ira to ry  h y p e rse n s i-  
t ív it y  b e tv ve e n  1 9 9 0  a n d  1 9 9 8  to u n d  th a t 1 o f 2 8  case s o f 
rh in it is  a n d  3 o ỉ 2 8  c a se s o f a sth m a  c o u ld  b e  a ttrib u te d  to  
to sy lc h lo ra m id e  so d iu m . 1 F o r tu r th e r re íe re n c e  to  re sp ữ - 
a to ry  e H e c ts a sso d a te d  v v ith  to sy lc h lo ra m ỉd e  so d iu m  g as, 
se e  u n d e r S o d iu m  H y p o c h lo rite :-  T o x id ty  fro m  m ix in g  
d e a n in g  a g e n ts , p . 1 7 6 9 .2 .

1. PUrili p. rí al. Occupatíonal respiratory hypersensỉtívíty in dental 
persooucl ỉn t Arck Occup Ettviron Health 2002; 75:209-16.

The Symbol t  denotes a preparation no longer actively tnarl

Preparations
P ro p rie kn y  P rap a ra lio n s (d e ta ils  a re  g iven  in  V o lu m e  B )

Sùigla-ingradMnt Preparcriions. Belg.: C h lo ra se p ú n e ; C h lo ra zo l; 
C h ió ro n g u en t: C lo n ã zo n e ; F r .: C lo n a zo n e f; H yd ro d o n azo n e ; 
Ger.: c h lo ra m in  T ; C lo rin a ; T ric h lo ro l; Hung.: N eom agno l; 
ItaL: C itro m ed  C h lo n  D e rm e d a l; E u d o rin a ; M in a c h lo r; S te rí- 
d ro lo .

Tridocarban IUSAN, riNNỊ
NSC-720Ọ5; TCG; Tnđocarbán; TridòcárBahurti; Tpvĩtôìokap1' 
6aHí ĩ4,ỳ-Trichlorocarbanilide. 
l 7Ệ^Chlorophenyl)-3-(3 ,4-dichloropheny0urea. 
C,3HAN20=315.6 
GẠS —  707-20-2.
UNII — BGGIY1ED0Y.

Uses and Administration
T rid o c a rb a n  is  a n  a n ilid e  a n tis e p tic . I t  is  b a a e rio s ta tic  
a g a in st G ra m -p o sitiv e  o rg a n ism s b u t is  n o t e ỉỉe c t iv e  a g a in st 
G ra m -n e g a tiv e  o rg a n ism s. I t  in h ib its  g ro vv th  o ỉ so m e tu n g i. 
I t  is  u se d  in  a n tip e rsp ừ a n ts  a n d  so ap s fo r d is in ỉe c tio n  o f s k ỉn  
a n d  m u co u s m e m b ra n e s.

Adverse Eỉỉects and Precautions
W h e n  su b je cte d  to  p ro lo n g e d  h ig h  te m p e ra tu re s  tr id o c a r-  
b a n  c an  d ecom p o se to  fo rm  to x ic  c h lo ro a n ilin e s , vvh ic h  c a n  
b e  ab so rb ed  th ro u g h  th e  s k in  a n d  cau se  m e th a e m o g lo b in - 
a e m ia . M ild  p h o to s e n s itiv ity  h a s b e e n  se e n  in  p a tc h  te s tin g .

Preparations
Propnetary Preparotìons (d e ta ils  a re  g iven  in  V o lu m e  B )

Single-ingreclient Preparations. Arg.: So d o ran t; U n g e l; Pr.: C u tí- 
sa n ; N o b acte i; S o lu b a c te r; Gr.: A n tib a c te r F o rte ; Hong Kong: 
S o lu b a c te rt; India: N eko ; Ital.: Sang en  Sap one D is in íe tta n te ; 
U K  V a ld e rm a .

Multi-tngredient Preporations. Arg.: So d o ran t; Bros.: So ap ex; 
Fr.: S e p to sa n t; S p ray  du  M a rc h e u rt; Mac.: Sep to san ; Switz.: 
S e p tivo n .

Tridosan IBAN, USAN, riNNi
CH-35Ồ5; Cloxiíenol; Tridosán; Tridosanum; TpnKP03aH.
5-Chloro-2-(2,4-dichlorophenoxy)phenol; 2,4,4'-Trichloro-2/- 
hydroxydiphenyl ether. ..
C,2H Á O j=289Ị 
CAS —  3380-34-5.
ATC —  D08AE04; D09M06.
ATC Vet — QD08AE04; QDQ9AA06. 
um  —  4NM5039Y5X. :

P h a rm a c o p o e ia s . In  us.
U S P  3 6 ; (T r id o s a n ). A  fin e  v v h itis h  c ry s ta llin e  p o vvd e r. M .p . 
a b o u t 57  d e g re e s . P ra c t ic a lly  in s o lu b le  in  w a te n  so lu b le  in  
a lc o h o l, in  a ce to n e , a n d  in  m e th y l a lc o h o l; s lig h tly  so lu b le  
in  p e ư o le u m  s p ir it . S to re  in  a irtig h t c o n ta in e rs . P ro te a  tro m  
lig h t.

P r o Ị iỊe

T rid o s a n  is  a  c h lo rin a te d  b isp h e n o l a n tis e p tic , e ỉíe c t iv e  
a g a in st G ra m -p o sitiv e  a n d  m o st G ra m -n e g a tiv e  b a c te ría  b u t 
w ith  v a ria b le  o r p o o r a c t iv ity  a g a in s t Pscudomonas sp p . I t  is  
a lso  a c tiv e  a g a in st {u n g i. It  is  u se d  in  so a p s, c re a m s, a n d  
S o lu tio n s in  c o n c e n ơ a tio n s  o f u p  to  2 %  fo r d is in fe a io n  o f 
th e  h an d s a n d  w o u n d s an d  fo r d is in le c tìo n  o f th e  s k in  
b e to re  su rg e ry , in je c t io n s , o r v e n e p u n c tu re . I t  is  a lso  u sed  in  
o ra l h yg ie n e  p ro d u a s  an d  in  p re p a ra tio n s  fo r a cn e . T h e re  
h a v e  b een  iso la te d  re p o rts  o£ c o n ta c t d e rm a titis .

G a n su m e r P ro d u c ts . T rid o s a n  in  re la t iv e ly  lo w  c o n c e n ư a - 
tio n s  (ty p ic a lly  0 .1  to  0 .4 5 % ) is  c o m m o n ly  ỉo u n d  in  so ap s 
u se d  in  c o m m u n ity  se ttin g s , a lth o u g h  a  re v ie v v 1 h a s co n - 
d u d e d  th a t su  c h  u se  is  u s u a lly  n o  m o re  e h e c tiv e  th a n  
p la in  so ap . F u rth e rm o re , th e re  m a y  b e  a  r is k  o f d e ve lo p in g  
trid o sa n -a d a p te d  a n t ib a a e r ia l c ro s s -re s is ta n c e . T h e  F D A  
in te n d s  to  re v ie v v  th e  b e n e h t a n d  s a íe ty  o f tr ìd o s a n  in  
co n su m e r P ro d u c ts  a n d  v v ill c o n s id e r su c h  d a ta  as w e ll a s 
re p o rts fro m  animal s tu d ie s  w h ic h  h a v e  su g g ested  it  m a y  
a lso  a lte r le v e ls  o f v a rio u s  h o rm o n e s .2

1. Aicllo AE, et aL ConsiMQeramỉbactenaJ5oaps; eữectỉve orju5i risky? ơin  
ínfeứ Dừ 2007; 45 (suppl 2): S137-S147. 

z  FDA.Tridosan Paccs (tssued March 2010). Avaỉỉable at: http://www.epa. 
gov/oppsrrd l/REDs/factsheets/tridosan_fs.htm (accessed 03/08/10)

MRSA control. C o n tro l o f m e tid llin - re s is ta n t Stapkylococcus 
aureus (M R S A ) in íe c t io n  in  su rg ic a l u n its  h a s b e e n  
a ch ie v e d  b y  p ro c e d u re s in d u d in g  h a n d w a sh in g  an d  b a th - 
in g  v v ith  tr id o s a n . 1"3 In  th e  U K , g u id e lin e s  o n  th e  c o n tro l 
o f M R S A  re co m m e n d  i t  a s o n e  o f s e v e ra l a lte m a tiv e s  fo r 
su c h  p u tp o se s , 4 a lth o u g h  a lc o h o l h a n d  ru b s  (a lso  m e n -

tio n e d  in  th e  g u id e lin e s ) a re  c u rre n t ly  p re íe rre d  fo r g e n e r- 
a l h a n d  h yg ie n e  (se e  p . 1 7 3 2 .1 ). H o vve ve r, tr id o s a n  re s is -  
ta n c e  h as b een  re p o n ẽ d . 5' 7

1. Bamokaỉ CA, et al. Conuoỉ and eradicatỉon ot methidl&n-resỉstant 
Staphyiococcus aureus OĐ a surgicaỉ unit .NErtgUMed 1984:311; 1422-

.5.
2. Bamokas CA. Eradicatíon of resỉstant Staphylococcus atưeus OĐ a 

surgicaỉ uniL N Engl J Med 1985; 312: 858-9.
3. Brady LM. et ai. Successíul conơoi of endemic MRSA in a cardiothoradc 

surgỉcaỉ unỉL Mtd J Aust 1990:152: 240-3.
4. Coia JE.etaỉ. Joint Workỉng Party of ứie Britỉsh Sodety of Antỉmkrobỉal 

Chemotberapy, the Hospỉtal Iníecnon Sodety, and the ỉnỉectỉon Control 
Nuxses Assodatỉon. Guidelỉnes for the controỉ and prevemỉon ai

. metídHin-resỉsum Staphylococcus aurens (MRSA) in bealthcare 
ỉadliães. J Hũsp lnfeă 2006; 63 (suppỉ 1): SỈ-S44. Also avaỉỉable atỉ 
http://www.hi5.org.uIc/_db/_documents/MRSA_Guideiines_PDF.pdf 
(accessed 14/05/10)

5. Cookson BD, et ai. Transíerablc resỉstance to oỉdosan ỉn MRSA. Lancet 
1991; 337: 1548-9.
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Preparations
P ro p rie ta ry  P rep aro tio ns (d e ta ils a re  g ive n  in  V o lu m e B )

Stng le-ingred ient Prepom tio n s. Arg.: D aew o ; ElekabetoL- X k a n il 
C o n tro l D erm o; AustraL: C lean  & C le a r Poam lng  P a d a l W ash ; 
D e tto l ỉiq u id  W a sh ; G am ophen ; M icro sh ie ld  T ; N eutrogena 
A cn e  S k in  C le an se r; O xy  M ed icated  S k ù i W a sh f; p H iso H ex 
Face  W ash ; Sap od erm ; B m .:  C le a n  & c le a r Sabonete L iq u id o  
F a d a l; H yg ine ; Jo h n so n 's Sabonete L iq u íd o  A n d -S ep tico ; Soa- 
p e lle ; So ap ex; T h e ra c n e ; CaruuL: A c n o p u rh  A d asep t' A fte r 
S p o rt' A n ú -B a c  A n ú -B a c te ria i M o isn iriT in g ; A n ti-M icro b ia l; 
A n tise p tic  H and So ap ; A p p lau d ; A se p t; A sp en  H and  Soap ; 
B actí-Fo am ; B a c ú -S ta t; B io -S a íe ; B io d e n z f; C h e iry  C rem e 
H and  Soap: C h lo ro se p tt; C lean  & C le a r Poam ing  P a d a l c le a n s- 
er, C le a rsk in  D u a l A c tìo n t; c lln is h ie ld ; C ro w n  A n tise p tic  H and 
So ap ; D erm acne; D erm asep t PỈU S+ ; D ia l C om p lete ; D ig iclean  
A ntíb acteriaL- D ig ic le a n  E  H and S o a p t; D ig ic le a n  S lim -L in e ; 
E co -C le a n t; E co ca re  2 5 0 ; E n d u re ; E p iso íc  P lo raử e e ; P resh  
P o w er G o ld ; G e n tle  F re sh  D e íe n se ; G en tle  R a in ; H ands O n 
D e íe n se ; H FS ; K im ca re  A n à b a c te ria lỶ ; Le v e n  Lo d o n  K le e n  
G re e n ; M o is tu ririn g  A n tib a c te ria l H and  C lean se n  N atu ra ls 
A n ú b a cte ria l L iq u id  Soap ; N o xzem a T rip le  G e a n ; P e rle  + 
A n tise p tic ; P rim e  S o u rce ; P ro vo n  M ed ica ted ; R e lia b le  M ousse 
Fo am ing  A n tise p tic ; S ig n atry ; S im p ly  B o ta n ic a l S en satio n s 
So o th ing  s k ú i; S k in  S h ie ld ; S k in v is ib le ; So ap y Su d z; So ft C are 
A n tib a a e ria l; S o ft C are  C ro ss-C o n tam in a tio n  C ontro b  So ft 
C are  Foam  S e le a ; S o ft C are N u tra -G e rm ; S o ỉtd d e  E C ; S p o it 
G e l+ ; Stoko ; Su m m er R aũu  S u rg i B a c f; Sysco  A n tim ic ro b ia lt; 
T e rsase p tic ; V a lo u r; W est A n tise p tic  So ap ; W in n in g  H ands 
H and C leansen  Z e p ; Chũt. Antìseptữt; Lavase p c San ig e rm in ; 
Otinar. S ico rten  P lu s ( i r ì ẵ t t í l ) ;  F r .: N o b acter; Gr.: A m p ita so l; 
Hong Kong. D e tto lỷ ; O xy  D a ily  W c tsh f; India: M edsop; M lcro - 
sh ie ld  T ; Indon.: p H iso H ex R e ío rm u la te d ; Israel: D ennax- ItaL: 
C e trid e n n  con T rid o s a n t; D e rm an  P lu s t ; G ero d erm ; Ip p i 
V e rd e t; Irg am an ; Lactacyd  A n d b a tte rico t; T íll; Malaysia: A - 
S e p tic  A S ; Mac.: A xe b  NZ: D a lad n  T  P resvash ; L iq u id  Soap P re- 
O p ; Phũipp.: L ip o  So l+ ; SA.fr.: A c n e d e a rh  Singapore. T ì  C on- 
tin u o u s C o n tro l W a sh  Switỉ.: C lin id e rm ; C re m o lan ; L ip o  S o l; 
P ro co u to l; Thaũ: V iru le x t ; UK: A q u a se p tt; G am ophen ; O xy  
F a c ia l W ash ; S te r-Z a c f; USA: A m e riW a sh ; A S C ; C a -R ezz ; C lean  
6 ■ C le a r Foam ing  F a d a l C le an se r; C le a ra s il D a ily  Face W ash ; 
O xy  M edicated So ap ; Sam a S e n s itív e : S tri-D e x  A n ú b a a e ria l 
C le an sin g ; S tri-D e x  Face W ash .

M ubi-ingred ient Prep om lions.  Arg.: B e n to p h yto ; D etto n jab ; 
Em o fo n n  T o ta l; E sm ed en t con F lu o n  Esm ed en t D ien tes Sen si- 
b le s ; H ed u lin e ; H ekab e to l; N eo ceu ticals G e l de Lim p ie za  F a d a l: 
P ru rlg e l; Sebosoap ; S e b u le x; X ic a n il C o n tro l N F C rem a; X ic a n il 
C o n ư o l N F Lo d o n ; X ic a n il C o n ư o l N F ; X ic a n il C o n ư o lt; Aus- 
tral.: C le a ra s il P im p le  T re atm en t C re am ỷ ; D e tto l C ream ; 
O ila tu m  P lu s; Q V  F la re  U p: Braz.: F iso h e x  n  M a lv a trid n  A n ti-  
p la c a ỷ ; M a lv a trid n  B ran q u e ad o rỷ ; M a lv a trid n  D entes Sen si- 

ị v e is t ; M a lv a trid n  P lu s t : S a liso ap ; So ap ex ; Su aved erm ; Canad.:
! A d asep t: A n ti-B a c te ría l Deep C le an sin g ; A n tise p tic  H and Soap ; 

E n su ite ; In h ib it; P a n O xy l C le a r A c n e t; S o la rca in e ; So oth ing  
Fo o t Sp ray: U p ho ld  P lu s ; Chile. A c -S a lt ; A cn ib e n  T o a llita s ; C ar- 
ia m y l; C a riam y l; D e n n a liv ; F ittig  D eso d o ran te ; H an sap last A n ti- 
m ic o tico t; H an sap last Footcare+ ; N orm aderm  S tic k  Secante 
C am u h i Im p e rỉe cd o n e s; S o h ca in ; S o la rca in e  S p ray  A e ro so l; 
Cz.: O ila tu m  P lu s ; Pin.: W icn e la c t; F r .: c lin o g e lỷ ; D e rm a lib o u r; 
E p h y d ro l; Poudre d u  M a rch e u rt: S e p to sa n t; S p ray  du M arch - 
e u r f; Ger.: D u o G a le n ; ln fe c to C o rtiS e p t; R u tise p t e x tra ; S ico rte n  
P lu s t ; Hong Kong: D e tto lt; O ila tu m  P lu s ; Senso d yne G e n tle t; 
Hung.: A u ro b in ; India: A cn e la k ; A M -PM  Ju n io r; A M -PM  P lu s ; 
A M -PM  S p e d a l; C lin -3 ; D eo san ; K id o d e n t K lin it ; O ila tu m  
P lu s ; Indon.: B e tig a t; O ila tu m  P lu s t ; V e rile ; IrL: Co lgate T o ta l; 
D e tto lị; M an usep t; O ila tu m  Ju n io r F la re -U p ; O ila tu m  P lu s ; 
T C P ; Israel: P e d iso lt; ItaL: A k n ica re  c le a n se r; A ngstrom  V iso ; 
A Z  P ro teão ne  G e n g ive ; C o lgate T o ta l' D opo P ik ; G ero d eim  
Zo h o ; P la x ; S e n sig e l; S e n siq u đ l; S te r il Z e ta ; S te r il Z e ta ; Malay- 
sia: A cn eC are ; C le a ra s il P lm p le T re a tm e n t; D e tto l; O ila tu m  P lu s 
A n tib a c te n a l; Q V  F Ia re  U p t; T 3  A c n e ; T3  C o n cealen  Mac.: 
A x e l; C etap h il A n tíb a c te ria b  D erm o b ras; P e rio d e n ty l; Period en- 
t y l; P resp ũ ; S e b ty l P lu s ; S ep to san ; NZ: c le a ra s il; D e n o l; 
O ila tu m  P lu s ; S o la rc a in e t; Phũipp.: O ila tu m  P lu s ; Sebo F lu id + ; 
PoL: O ila tu m  P lu s ; Port: A k n ica re ; A lk a g in ; B e x id e n t; Lam b d a; 
Rus.: A u ro b in  (AypoỗH H ); S.Afr.: C le a ra s il T f ; O ila tu m  P lu s ; 
Singapore. B u m a id ; C le a ra s il P im p le  T ie a tm e n t; D e tto l; 
O ila tu m  P lu s ; Q V  F la re  U p; T 3 ; Spain: D o ao d e rm is; S ico rten  
P lu s t ; V ase la tu m ; Switz.: A cn e C re m e ; A cn e  G e l; A cn e  L o tio n ;
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A n te b o r N f; P ix o r S tíc k  A n d -acn e  N ; S ico rte n  P lu s ; S u lg an  N : 
U n d e rt ; Ttud . :  D e tto l' B a n d  Jo y ; O ila tu m  P lu sỶ ; Turk.: A lk a - 
g tĩi; Ư K ; C ỉe a ra s il A cd ve  T rc a tm e n t C re am ; D e n ty l p H ; D c tto l; 
M a n u se p t O ila tu m  P lu s ; Ọ xy  C le an  P a d a l S cru b ; O xy  C le an s- 
e c  O x y  D o ts; O xy  D uo  P ad s: Sen so d yn e-F ; S o la rc a ĩn e ; T C P ; 
ukr.: A u ro b in  (AypoỗH H ); USA: c le a ra s il A n tìb a c te rla l; 
S o la rc a in e ; Venez.: E x ỉo lỉd e n n . '

Troclosene iriNNM)

ÒftĨOTc!isiạ^nufê Ẩad^Tr^oầne; Trráại^Qĩ^rcriose- 
num; Tporào3eH:“‘‘ ’*
;j,3^ỂhlõrD7lJ3,5-tnazinei2,4,6(JH3tf,5/À-trion& 
C3ria 2N303=198.0"
CÁS —  2782-57-2 
um — PHR838YS2L

Troclosone Potassium IUSAN, riNN)
Potassium Dichlỏroisócyanurate; Potassium Trodosene; 
Trodosène Potassique; Trocloseno de potasio; Tródòsẻnum 
Kalicum; jpoKno3eH Ka/IMM.
C3a 2KN3Ò3=236.0 
Ó s — 2244-21-5. 
um  — 8A85D11IPO.

Troclosene Sodium ỊriNNM)
Dtdòióisocianúrato sổdico; Sọdium Dichloroisocyanurate; 
Sodium Dichloro-í-ữiaánetrione; Sodium Trodosẽne; Tro- 
dosène Sodlque;Trodoseno sódlco;Trodosenum Natricum; 
Tp0Kfi03eH HaTpnii.
C3a 3N3Na03=2T9.9
Ớ S —2893-78-9:
UNIỊ — 07M9U9Ụ0LK .

ProỉiỊe
Trodosene sodium is a disìnlectant with the general 
properties oỉ chlorine (p. 1746.2) and sodium hypochlorite 
(p. 1768.3) but it remains active as pH increases from 6 to 10 
and iỉ reported to be less susceptỉble to inactivation by 
organic material. ỉt contains about 56 to 65% of 'available 
chlorine' (see p. 1746.3).

Trodosene sodium is used for disiníecting hard surỉaces 
(see Disinfection in Hepatitis and HTV Iníectíon. p. 1731.2),

babies' íeeding bottles, and ỉood and dairy eqiũpment, ỉor 
treating water (p. 1731.3), ỉor rapid disinỉection oỉ 
svvimming poois, ỉor soft contact lens care (p. 1730.2), and 
in various commerdal bleach detergents and scouring 
powders as a iclatively stable source of chỉorine.

Troclosene, troclôsene potassium, and symdosene 
(trichloroisocyanuric add C3C1jN30 j = 232.4) are similaiỉy 
used.

Preparotions
Propriatary Praporalions (d e ta ỉỉs  a re  g ive n  ỉn  V o ỉu m e B )

Smgle-tngredNnt Praporations* AustraL: A q u atab s; M ilto n ; Fr.: 
A q ũ atab s; S te rita b s; Rong Ktmg: A c tic h lo Ẽ  Israel. K -se p t; K - 
so rb ; K lo r-D e ; O ra l-B lu e t; T a h a rm a y im ; T a h a rse p c  T a h a rta í; 
ItàL: D id o ra s te r NZ: P u iita b s ; S~Afr.: S o íta b t; Singapore: B io - 
sp o t; UK: M ilto n ; P re se p t.

Mubi-ingradient Preparcrtioru. Fr.: M icro p u r P o rte  D C C N a.

Undebenzophene
Parahydroxyberuoate Phenoxyethanol; llndebenzofẹno. 
2-Phenoxyéthyl p-hydroxybenzoate.
C15HI40 4=2583
CAS-55468-88-7. -  -

ProỊìỊẹ
U n d e b e n zo p h e n e  is  a n  a n tis e p tic  th a t h a s b e e n  in d u d e d  in  
p re p a ra tio n s in te n d e d  fo r w o u n d  an d  b u rn  d is in íe c tio n .

Urea Hydrogen Peroxỉde
Carbamide Peroxide; Hydroperite; Perổxidò de carbamida; 
Peróxìdode hidrógeno y uréa; Urea Peroxide; fViflponepMT. 
NH2.CO.NH2>IA=94.07 
CAS —  124-43-6,- •
um — 31PZ2VẠU 81-

Pharmocopoeias. In  ụs.
U S P  3 6 : (C a ib a m id e  P e ro x id e ). S to re  in  a irtig h t c o n ta in e rs  
a t a te m p e ra tu re  n o t e xc e e d in g  4 0  d e g re e s . P ro te c t fro m  
lig h t.

Prọầlẹ
U re a  h y d ro g e n  p e ro x id e  c o n s is ts  o i h yd ro g e n  p e ro x ìd e  an d  
u re a  in  e q u ỉm o le c u la r p ro p o rtio n s . I t  is  ũ se d  ío r  th e  
e x te m p o ra n e o u s p re p a ia tio n  o ỉ h yd ro g e n  p e ro x id e . I t  i ỉ  
u se d  fo r to o th  w h ite n in g , a n d  h a s b e e n  u se d  ỉo r  in íe c tio n s  
o ỉ th e  è a r , m o u th , s k in , a n d  m u c o u s m e m b ra n e s a n d  ỉo r  
so ừ e n in g  e a r w a x .

Preparátions
Proprietary Praporetaons (d e ta ils  a re  g ive n  in  V o lu m e B )

Single ingractant Preparations. Arg.: B la n c  D ie n t; Y a d id ; Aus- 
traL: E a r c ỉe a r  Braz.: A ce ra tu m ; Ger.: E la w o x f; G r .: U n ise p t; 
Hong Kong: E a r C le an  Hung.: H yp e ro l' IrL: E x te ro l; Israel: 
E x tõ o L ' IŨL: D e b ro x ; D e rm õ xy l; G in o x il; NZ: E a rd e a n  PoL: 
P e rtle n o n ; UK: E x te ro l; O te x ; USA: A u ra p h e n e -B ; A u ro ; D eb- 
ro x ; E R O ; G ly -O x id e ; M o nu en e ; M u rin e ; O ra je l P e rio se p tìc .

Pharmocopoaial Preparatioro
U S P  3 6 : C arb am id e P e ro x id e  To p ica l S o lu tio n .

Zinc Peroxỉde
Peróxido de ãnq Zinc Dioxide; Zinc Superoxide; ZPO; 
nepeKM Cb UMHKa; U m h k nepOKCMfl.
^ 0 2 = 9 7 3 8  
CAS— 1314-22-3. 
um — ÓI969DVM77.

PrọỊilẹ
T h e  a c tio n  o f z in c  p e ro x id e  is  s ỉm ila r  to  th a t o f h yd ro g e n  
p e ro x id e  (p . 1 7 5 5 .2 ). A p p lie d  lo c a lly  it  h a s  b e e n  u se d  ỉo r  
d is in íe c tin g  a n d  d e o d o ris in g  b u m s , w o u n d s , a n d  v a rio u s  
u lc e rs  a n d  le s io n s .

Preparations
Propriatary Praparotion* (d e ta ils  a re  g ive n  in  V o lu m e  B )

MuhHngredíent Prapqrolions. Braz.: A n a se p til; Fr.: B io x y o l' 
ItaL: E k to g a n .

All cross-reíerences reíer to entries in  Volume A



Electrolytes

Ađd-base Balance, p. 1775 _
Mẹtabolic acidosis,p. 1775 
Metabolic alkalosis, p. 1775 

Calcium Homoeostosis, p. 1775 - , : .
Hypercalcaemĩa, p. 1776 ■■■■■ _  ■

Hypercalcaemia of nnalignancy, p. 1776 
Hyperparathyroidism, p. 1776 .

. Vitamin D-médiotẹd hypercolcaemio, p. Ĩ776 ■ ■■■_ 
Hypocalcaemia, p. 1776 i ’

E le c tro ly te s  a re  u se d  to  c o rre c t d is tu rb a n c e s  in  flu id  a n d  
e le c tro ly te  h o m o e o sta sis o r a d d -b a se  b á la n c e  an d  to  re -  
c s ta b lis h  o sm o tic  e q u ilib r iu m  o f sp e c iB c  io n s . T h e  o sm o tic  
e ữ e c ts  o f S o lu tio n s m a y  b e  e xp re sse d  in  te n n s  o f
•  o s m o la lity , v v h ic h  is  d e ũ n e d  a s th e  'm o la l' c o n c e n tra tio n  

in  m o le s (o r o sm o le s) p e r kg  o f so lv e n t
OT
•  o s m o la ritỵ , v v h ic h  is  th e  'm o la r' c o n c e n tra tio n  in  m o le s 

(o r o sm o le s) p e r liư e  o f s o lu tío n
In  c lin ic a l p ra c tic e , s o lu te  c o n c e n tra tio n s  a re  m e asu re d  p e r 
lit r e  o í s o lu tio n  a n d  a re  e xp re sse d  a s m illim o le s  (m m o l) p e r 
liơ e  o r so m e tim e s a s m illie q u iv a le n ts  (m E q ) p e r lit t e . 
M illie q u iv a le n ts  a re  c o n v e rte d  to  m illim o le s  b y  d iv id in g  b y  
th e  v a le n c y  o f th e  io n .

P o s it iv e ly  ch a rg e d  io n s  a re  k n o v v n  a s cations an d  in d u d e  
c a lc iu m , m a g n e sk ư h , p o ta s s iu m , a n d  so d iu m  io n s . 
N e g a tiv e ly  ch a rg e d  ìo n s  a re  k n o w n  a s artions a n d  in c lu d e  
b ic a rb o n a te , c h io rid e , a n d  p h o sp h a te  io n s . T h e  io n s  
p r in t íp a lly  in v o lv e d  in  H u id  a n d  e le c tro ly te  h o m o e o sta sis 
a n d  a tíd -b a s e  b a la n c e  a re  so d iu m , c h lo rid e , b ic a ib o n a te , 
a n d  p o ta ss iu m . C a ld u m , p h o sp h a te , a n d  m a g n e á u m  h a v e  a  
c e n ư a l ro le  in  th e  lo rm a tio n  o f b o n e  m in e ra ỉ.

V V ith in  th e  b o d y , a d d  is  m o stly  p ro d u ce d  d u rin g  c e llu la r 
re s p ừ a tio n  in  th e  fo rm  o ỉ c a rb o n  d io x id e . S m a ll a m o u n ts o f 
v a rio u s  n o n -v o la tile  a d d s a re  g e n e ra te d  V ia  m e ta b o lism , 
in d u d in g  la c t ic  a d d , u r íc  a d d , k e to  a d d s , an d  so m e 
in o rg a n ic  a d d s su c h  a s s u líu r íc  a n d  p h o sp h o ric  a d d s . F o r 
n o rm a l tis s u e  lu n c t io n , th e  p H  o f th e  b o d y  n e e d s to  b e h e ld  
v v ith in  a  n a rro w  ra n g e . T h e  p H  o f a rte r ia l b lo o d  is  n o rm a lly  
m a in ta in e d  b e tvve e n  a b o u t 7 .3 8  a n d  7 .4 2  b y  m ean s o f 
co m p e n sa to ry  re s p ira to ry , r e n a l a n d  b u ữ e rin g  m e ch a n - 
ism s .

T h e  m o st im p o rta n t b u H e r S yste m  in  th e  e x tra c e llu la r 
Q u id  is  th e  b ic a rb o n a te -c a rb o n ic  a d d  S y s te m . B ic a rb o n a te  
a n d  h y d ro g e n  io n s  a re  in  e q u ilib r iu m  w ith  c a rb o n ic  a d d  
w h ic h  is  in  tu m  in  e q u ilib r iu m  w ith  c a rb o n  d io x id e  in  th e  
b o d y  ỉlu id , as e xp re sse d  b y :

H * + H C O j- H 2C O j  «■ C O j + H jO

A  n o rm a l p la sm a -b ica rb o n a te  c o n c e n tra tio n  in  a d u lts  is  
in  th e  ra n g e  o f 2 0  to  3 0 m m o l/ litte  a n d  a rte r ia l p a rtia l 
p re ss u re  o f c a rb o n  d io x id e  (P aC 0 2) is  n o im a lly  4 .7  to  5 .7  k P a  
(3 5  to  4 3 m m H g ).

U ltim a te ly , e xc e ss  a d d  m u st b e re m o ve d  fro m  th e  b o d y  
a n d  b a se  re g e n e ra te d . PaC 0 2 is  u n d e r re s p ira to ry  c o n tro l 
w ith  ca rb o n  d io x id e  b e in g  e x c re te d  b y  th e  lu n g s . P la sm a- 
b ic a rb o n a te  c o n c e n tx a tio n s a re  re g u la te d  b y  th e  k id n e y s , 
v v h ere  b ic a rb o n a te  is  ac tlv e ly  r e g e n e r a te d  o r  reab so rb e d . 
O rg a n ic  a d d s su c h  a s la c t ic  a d d  m a y  b e  e lim in a te d  b y  
m e ta b o lism ; a n d  o th e r n o n -v o la tile  a d d s , su c h  as th e  
in o rg a n ic  a d d s o f p h o sp h a te  a n d  s u lỉa te , a re  e xc re te d  V ia  
th e  k id n e y s  v v ith  sũ n u lta n e o u s  re g e n e ra tío n  o f b ica rb o n a te .

T h e  re la tio n s h ip  b e tvveen  p la sm a  p H , P .C O a . a n d  
b ic a rb o n a te  is  d e ỉin e d  b y  th e  H e n d e rso n -H a sse ỉb a lch  
e q u a tio n  v v h ic h  is  u se d  to  a sse ss a d d -b a s e  b a la n c e .

F o r d in ic a l p u rp o se s , th is  e q u a tio n  b e co m es

p H  = p K c o i + lo g  (C ncoỊÌa .X ĩềCOi)

w h e re  p H  is  th e  p la sm a  p H , p K c o 2 is  th e  c a rb o n ic  a d d  
d is s o d a tio n  c o n sta n t ( 6 . 1 ) , C h c o i ũ  th e  p la sm a -b ica rb o n a te  
c o n c e n ơ a tio n , a  is  a  v a lu e  te p re se n tin g  c a rb o n  d io x id e  
s o lu b ility , a n d  P aC 0 2 is  th e  a rte r ia l p a rt ia l p re ss u re  o f ca rb o n  
d io x id e . D iso rd e rs  o í a d d -b a se  b a la n c e  m a y  b e  d u e  to  a  
c h a n g e  in  p la sm a -b ica rb o n a te  c o n c e n tra tio n s  (m e ta b o lic ) 
o r to  a  c h an g e  in  P aC 0 2 (re s p ira to ry ), a ỉth o u g h  m ix e d  
d iso rd e rs  d o  o c c u r.

T h e  4  m a jo r a d d -b a se  d is tu rb a n c e s  a re :
•  m e ta b o lic  a d d o sis— a  d e c re a se  in  th e  p la sm a -b ic a ib - 

o n a te  c o n c e n tra tio n
•  m e ta b o lic  a lk a ỉo s is — a n  in c re a s e  in  th e  p la sm a -b ica rb - 

o n a te  c o n c e n o a tio n
•  re s p ứ a to ry  a d d o sis— h y p o v e n tila tio n  a n d  a  ra ise d  P ,C 0 2

Magresium Homoeostasis, p. 1776 
: Hypérmágnespemia, p. 1776

j Hypomagnesaemia, p. 1776 
Phosphậtẽ .Homoẹostqsis.p- 1776 

Hyperphosphataemia, p. 1776 
Hypophosphataemia, p. 1777 

Potassiúm Homóeostasis, pv1777 
• í Hyperkalaemiữ, p. 1777

• Hyperkalaemic periodic paralýsis, p. 1777

•  re s p ira to ry  a lk a lo s is — h y p e rv e n tila tio n  a n d  a  re d u c e d
P aC 0 2

A  íu rth e r m e asu re  th a t m a y  p ro v id e  u s e ỉu l in ío rm a tío n  in  
th e  a sse ssm e n t o ỉ m e ta b o lic  a d d o sis  is  th e  p la sm a  a n io n  g ap . 
T h is  is  th e  d iííe re n c e  in  io n ic  c h a rg e  b e tw e e n  th e  p rin d p a l 
p la sm a  c a tio n  (so d ỉu m ) a n d  a n io n s  (c h lo rid e  a n d  b ic a rb - 
o n a te ), a n d  p ro v id e s a n  estirn a tio n  o f u n m e a su re d  se ru m  
a n io n s , w h ic h  in d u d e  in o rg a n ic  a n d  o rg a n ỉc  a d d s .
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M e ta b o ỉk  a d d o s is . M e ta b o lic  a d d o s is , c h a ra c te rise d  b y  a 
lo w  p la sm a -b ica ib o n a te  c o n c e n tra n o n  a n d  a  te n d e n c y  
to w a rd s a  fã ll in  a rte r ia l p H , is  th e  m o st ừ e q u e n t a d d -b a se  
a b n o rm a lity .

M e ta b o lic  a d d o sis  w ith  a  normal aniơn Ịa p  is  u s u a lly  
cau se d  b y  e x c e ss iv e  lo sse s  o f b ic a rb o n a te  b o m  th e  
g a sư o in te s tin a l t r a a  (a s  in  se v e re  d ia rrh o e a s ) o r ỉa iỉu re  o { 
th e  k id n e y s  to  re a b so rb  o r re g e n e ra te  a d e q u a te  b ica rb o n a te  
(a s  h ỉ th e  re n a ỉ tu b u la r a d d o se s ). In g e stio n  o f a d d iíy in g  
s a lts  s u c h  a s a m m o n ìu m  c h lo r id e , v v h ic h  g e n e ra te  
h y d ro c h lo ric  a d d , c a n  a lso  re s u lt in  th is  ty p e  o ỉ a d d o s is . 
M e ta b o lic  a d d o sis  c h a ra d e ris e d  b y  a n  inơcascd anion gap is  
o íte n  d u e  to  a  re d u c tio n  in  th e  re n a ỉ c x c re tìo n  o ỉ in o rg a n ic  
a d d s su  c h  a s p h o sp h ate s a n d  s u lía te s  a s in  re n a l ỉa ilu re  
(u ra e m ic  a d d o s is ), o r to  th e  n e t a c c u m u la tio n  o f o rg a n ic  
a d d s a s . fo r e x a m p le , in  la c t ic  a d d o s is  o r d ia b e tic  
k e to a d d o s is .

M e ta b o lic  a d d o sis  is  d ia g n o se d  a n d  m o n ito re d  b y  
m e a su re m e n t o f se ru m  e le d ro ly te s , a r t e iia l p H , a n d  P aC 0 2. 
T h e re  is  o fte n  h y p e rv e n tila tio n  w ith  re d u c e d  c a rd ia c  
h m c tio n , c o n s tric tio n  o f p e rip h e ra l v e in s , in h ib it io n  o f th e  
h e p a tic  m e ta b o lism  o f la c ta te , a n d  im p a irm e n t o f 
c o n sd o u sn e ss .

T h e  m a in  a im  o f tr e a tm e n t á  to  m an ag e  a n y  u n d e rly in g  
d is o rd e r,1 J a n d  in  so m e  case s th is  w ill b e s u íh d e n t to  e n a b le  
th e  b o d ^ s h o m o e o sta tic  m e ch a n ism s to  c o rre c t th e  a d d -  
b ase  im b a la n c e . T h e  a d va n ta g e s o f m o re  a c tív e  ữ e a tm e n t o ỉ 
th e  a d d o s is  m u st b e  b a la n c e d  a g a in s t th e  r ìs k s , in c lu d in g  
o v e r-a lk a lin is a tío n , a n d  in  co n se q u e n ce  su c h  th e ra p y  te n d s 
to  b e  re s e rv e d  fo r m o re  p e rs is te n t o r se v e re  c a se s.

T h e  u s u a l  a lk a lin is in g  a g e n t  ís s o d íu m  b ic a rb o n a te .  It 
m ay  b e  g iv e n  o ra lly  to  re p la ce  b ica rb o n a te  lo sse s  in  v a rio u s  
c h ro n ic  m e ta b o lic  a d d o se s su c h  a s u ra e m ic  a d d o sis  o r re n a l 
tu b u la r a d d o s is . P o ta ssiu m  b ica rb o n a te  m a y  b e  p re íe rre d  if  
th e  a d d o s is  is  a sso c ia te d  w ith  p o ta ss iu m  d e S d e n c y . 
P o ta s s iu m  d tra te  a n d  so d iu m  d tra te  h a v e  a lso  b e e n  u se d . 
M o re  se v e re  an d  a cu te  case s (p a rt ic u la r ly  w h e re  a rte r ia l p H  
is  b e lo vv 7 .1 ) m a y  re q u ire  in tra v e n o u s  so d iu m  b ica rb o n a te  
th e ra p y . In tra v e n o u s  so d iu m b ic a rb o n a te  h a s a  ro le  in  a cu te  
m e ta b o lic  a d d o se s a ttrib u ta b le  tú  se v e re  re n a l (a ilu re , 
se v e re  se c re to ry  d ia rrh o e a s , a n d  re n a l tu b u ia r a d d o s is . 
A lth o u g h  h y p e ito n ic  S o lu tio n s  h a v e  b e e n  u se d , fo r 
e x a m p le , in  p a tie n ts  w ith  d rc u la to ry  o v e rlo a d , ro u g h ly  
is o to n ic  b ic a ib o n a te  S o lu tio n s a re  o th e rw is e  p re íe rre d ; 
a rte r ia l p H  an d  p la sm a  b ica rb o n a te  sh o u ỉd  b e  ra ise d  a  lit t le  
a t a  t iin e  a n d  th e  p a tíe n ts  re sp o n se  m o n ito re d .

A ỉth o u g h  th e  ro le  o f b ica rb o n a te  is  a cc e p te d  in  th e  ỉo rm s  
o i  m e ta b o lic  a d d o sis  m e n tlo n e d , it s  u se  in  th e  n e a tm e n t o f 
m e ta b o lic  a d d o s is  w ith  c o n c o m ita n t tis s u e  h y p o x ia , 
p a rt ic u la r ly  la c t ic  a d d o s is , is  c o n tro v e rs ia L 1** T h e  a đ m in - 
is tra tio n  o f b ica rb o n a te  g e n e ra te s c a ib o n  d io x id e  w h ic h , ư  
n o t a p p ro p ria te ly  e lim in a te d , d u e  to  p o o r tis s u e  p e rỉu s io n  o r 
im p a ire d  v e n tíla d o n  o r b o th , d iííu s e s  ra p id ly  in to  th e  c e lls  
e x a c e rb a tin g  in tra c e llu la r  a d d o s is . In  a d d itio n , in  m e ta b o lic  
a d d o s is  a sso d a te d  w ith  o rg a n ic  a d d s su c h  a s la c t íc  a d d .
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Hypokalaemio, p. 1777 . . ! ■ ;J ’ .
Bartter̂ s syndrome, p. 1777. I'
DiureHc-inducBd hypokalaemiõ, p. J.777. ........
Hypokalaemic periodic paraỊysis, p,. 1(777 -

SodiumHomoeostasís,p. 1777 s . 1
Hypernatraemia; p. Ĩ77& ' í : . , " ! . ,

. Hyponatraemia, p. 1778 . - ,J

th e re  is  a  r is k  o f o v e r-a lk a lin is a tio n  d u e  to  th e  m e ta b o lỉsm  oi 
th e  a d d  a fte r c o rre c tio n  o ỉ th e  a n e ria ỉ p H .

F o r s im ila r re a so n s , th e  u se  o ỉ so d iu m  b ica rb o n a te  in  
a d va n ce d  c a rd ia c  U ỉe  su p p o rt (se e  C a rd la c  A rre s t p . 1 2 6 8 .3 ) 
is  n o  lo n g e r ro u d n e , a lth o u g h  c u rre n t g ủ id e lin e s  p e n n it 
c o n s id e ia tio n  o f it s  u se  vvh e n  caxd ia c  a ire s t is  a sso d a te d  
v v ith  h y p e rk a la e m ỉa  o r t r ic y c lic  a n tid e p re s sa n t o ve rd o se .

T h e  ro le  o f b ic a rb o n a te  in  th e  m an ag e m e n t o f d ia b e tic  
k e to a d d o sis  is  a lso  lỉm ite d . a lth o u g h  it  m a y  b e a p p ro p ria te  
in  c e rta in  s itu a tio n s — see  D ia b e tic  E m e rg e n d e s , p . 4 6 5 .3 .

B e ca u se  o f c o n c e m s a b o u t th e  e fíe c ts  o f b ic a rb o n a te , 
o th e r ag en ts h a v e  b e e n  in v e s tìg a te d  fo r th e  tre a tm e n t o í 
m e ta b o lic  a d d o s is , in d u d in g  tro m e ta m o l (T H A M ) a n d  
so d iu m  d ic h lo ro a c e ta te .1"* A lk a lin is in g  a g e n ts th a t h a v e  to  
b e  m e ta b o lise d  to  b ica rb o n a te  b e ío re  th e y  h a v e  a n  e ổ e c t, 
su c h  as so d iu m  la c ta te , a re  n o t g e n e ra lly  u se d  a s m a n y  
p a tie n ts  w ith  a c u te  a d d o sis  h a ve  im p a ire d  m e ta b o lic  
a c t ìv ity , p a rt ic u la r ly  o f la c ta te .

P e rito n e a l d ỉa ly s is , h a e m o d iạ ly s is , o r h a e m o H ltra tio n  is  
re q u ire d  fo r re h a c to ry  m e ta b o lic  a d d o s is  a sso d a te d  w ith  
a cu te  re n a l la ilu re  (p . 1 7 7 9 .1 ).

1. Stvenson ER. Metâbolic addosú. Rapỉr Can 2001; 46: 342-53.
2. Levráut ỉ. Grỉmaud D. Treatmcnt of metabolic addosỉs. Cun Opời Crừ 

Can 2003; 9: 26Ữ-5.
3. Arieữ AL Indỉcacỉons ỉor use of bicaibonate in padents with metabolỉc 

addosỉs. B rJ Anaath 1991; 67: 165-77.
4. Adrogué Hỉ. Madias NE. Management of lỉỉe-threatenỉng add-base 

dỉsordeis. N Engl J  Med 1998; 338: 26-34. Coưectìon. ibùL 1999; 340: 
247.

M e ta b o lic  a d c a lo s is . M e ta b o lic  a lk a ỉo s is  w ith  a n  ìn c re a se d  
p la sm a -b ica rb o n a te  c o n c e n tra tio n  a n d  a  su sta in e d  e le v a -  
tío n  in  a rte r ia l p H  re s u lts  fro m  e x c e ss iv e  re n a l re a b so rp - 
tio n  a n d /o r re g e n e ra d o n  o f b ica rb o n a te . I t  is  co m m o n ly  
se e n  w ith  v o lu m e  c o n tra c tío n  (c h lo rid e  d e p le tío n ), p o ta s- 
s iu m  d e p le tìo n , o r m in e ra lo c o rá c o id  e x c e ss , an d  m a y  
o c c u r w ith  e x c e s s iv e  a ỉk a li in ta k e  as in  th e  m ilk - a lk a li 
sy n d ro m e . ư  th e  m e ta b o lic  a lk a lo s is  is  se v e re , c a rd ia c  
a rrh y th m ia s  a n d  h y p o v e n tìla tío n  m ay  d e ve lo p  a n d  th e re  
c a n  b e sy m p to m s o f c o n c o m ita n t h y p o k a la e m ia  su c h  a s 
m u sd e  v v e a k n e ss.

T re a tm e n t is  g e n e ra lly  a im e d  a t th e  u n d e rly in g  
d istu rb a n c e s . 1' 3 C o rre c tín g  v o lu m e  d e p le tìo n  b y  g iv in g  a  
c h lo rid e  s a lt o fte n  o b v ia te s  th e  n eed  fo r o th e r tre a tm e n t; 
so d iu m  c h lo rid e  is  n o rm a ỉly  u se d . H o w e v e r, p o ta ss iu m  
c h lo c id e  m a y  a lso  b e re q u ire d  if  th e re  is  p o ta ss iu m  
d e p le tio n , p a rt ìc u la r ly  ư th is  is  se v e re . R a re ly , d ire c t 
a d d ih c a tío n  w ith  a m m o n iu m  c h lo ríd e , d ilu te  h y d ro c h lo ríc  
a d d , o r a d d ify in g  sa lts  su c h  as ly s in e  h y d ro c h lo rid e  o r 
a rg in in e  h y d ro c h lo d d e  m a y  b e re q u ire d  if  th e  a lk a lo s is  is  
se v e re .

1. Adrogué HJ. Madias NE. Management of liíe-threatening atíd-base 
disorden. N Engỉ J Med 1998; 338: 107-11.

2. GaiU JH. Mctabolic aỉkalosiỉ. J Am Soe Nephroỉ 2000; 11: 369-75.
3. Khanna A. Kurtzman NA Metaboiic alkalosis. Respir Cart 2001; 46: 354-
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Calcium Homoeostasis
T h e  a d u it b o d y  c o n ta in s  a b o u t 1 .2  kg  o f c a ld u m , o f w h ic h  
a b o u t 9 9 %  is  in c o rp o ra te d  in to  th e  sk e le to n  w h e re  its  
p rim a ry  ro le  is  s t ru c tu ra l. T h e  re m a in in g  1 %  is  lo u n d  in  
b o d y  tissu e s a n d  ỉlu id s  a n d  is  e sse n tía l fo r n o rm a l n e rv e  
c o n d u c tìo n , m u s d e  a c t ìv ity , a n d  b lo o d  c o a g u la d o n .

T h e  c o n c e n ư a tío n  o f c a ld u m  in  p la sm a  is  n o n n a lly  k e p t 
w ith in  a  n a rro w  ra n g e  (to ta l c a ld u m  a b o u t 2 .1 5  to  
2 .6 0  m m o l/ lia e ) b y  h o m o e o sta tíc  m e ch a n ism s in v o lv ừ ig  
p a ra th y ro id  h o rm o n e , c a lt íto n in , a n d  v ita m in  D . N o n n a lỉy  
a b o u t 5 0 %  o ỉ c a ld u m  in  p lasm a  is  in  th e  io n ise d  
p h y s io lo g ic a lly  a c tív e  fo rm  (g iv in g  a  u s u a l ran g e  o í a b o u t
1 .1  to  1 .3 m m o l/ litre ), a b o u t 1 0 %  is  c o m p le xe d  w ith  a n io n s  
su c h  as p h o sp h a te  o r d tra te , a n d  th e  re m a in d e r is  b o u n d  to  
p ro te in s , p r in t íp a lly  a ỉb u m in . I f  th e  p la s m a -a lb u m in  
c o n c e n tra tío n  is  ra ise d  (a s  in  d e h y d ra tìo n ) o r re d u c e d  (a s  
is  co m m o n  in  m a lig n a n c y ) it  w ill a ữ e c t th e  p ro p o rtío n  o ỉ 
io n ise d  c a ld u m . T h u s , th e  to ta l p ỉa sm a -c a ld u m  c o n c e n tra - 
tìo n  is  c o m m o n ly  a d ju ste d  fo r p lasm a  a lb u m in .

The Symbol f  denotes a preparatíon no longer actívely marketed
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Hypercalcaenúa. H y p e rc a lc a e m ia , a n  in c re a s e  ÚI p la sm a - 
c a ld u m  c o n c e n ơ a tio n  a b o v e  th e  n o rm a l ra n g e , is  m o st 
c o m m o n ly  d u e  to  p rim a ry  h y p e rp a ra th y ro iđ ism  
(p . 1 1 7 0 .3 ) o r m a lig n a n t d ise a se . 1"4 L e s s  co m m o n  c au se s 
o ỉ h y p e rc a lc a e m ia  In d u d e  v ita m in  D  in to x ic a t io n . g ra n u - 
lo m a to u s d ise a se s su c h  a s sa rc o id o s is , ía m ilia l b e n ig n  
h y p e rc a lc a e m ia . re n a l ía ilu r e , th y ro to x ic o s is , a n d  e xc e ss 
c a ld u m  c a rb o n a te  in g e s tlo n  (m ilk - a lk a li o r c a ld u m -a lk a li 
sy n d ro m e ) . 1*4

M ild  a sy m p to m a tic  h y p e rc a ỉc a e m ỉa  is  o fte n  a sso d a te d  
w ith  a  p la s m a -c o n c e n tra tĩõ n  e le v a te d  a b o v e  th e  n o n n a ỉ b u t 
b e lo w  3 .0 0 m m o l/ litre . S e v e re  sy m p to m a tic  h y p e rca lca e m ia  
is  b ro a d ly  c o rre la te d  w ith  a  p la s m a -c a ld u m  c o n c e n tra tio n  
o ỉ m o re  th a n  3 .5 0 m m o l/ litre .

S ym p to m s o ỉ h y p e rc a lc a e m ia  in d u d e  th ir s t , p o ly u rìa , 
a n o re x ia , c o n s tip a tio n , m u sd e  w e a k n e ss , ỉa tig u e , a n d  
c o n h is io n . In  se v e re  c a s e s , th e re  m a y  b e  n a u se a  an d  
v o m itin g ; c a rd ia c  a rrh y th m ia s  m a y  d e v e lo p  b u t a re  ra re . 
E x tre m e  h y p e rc a lc a e m ia  m a y  re s u lt in  com a an d  d e a th . 
C h ro n ic  h y p e rc a lc a e m ia  c a n  le a d  to  In te r s t it ia l n e p h ritis  an d  
c a ld u m  re n a l c a lc u li. 3

M ild  a sy m p to m a tic  h y p e rc a lc a e m ia  is  b e st c o rre c te d  b y  
in c re a s in g  o ra l flu id  in ta k e  an d  tre a tin g  a n y  id e n tiE e d  
u n d e rly in g  đ ise a se . P a tie n ts  w ith  m o re  se v e re  h y p e rc a l-  
c a e m ia , a n d /o r s ig n iíic a n t  sy m p to m s, n e e d  p ro m p t 
t r e a tm e n t  to  re d u c e  p la s m a -c a ld u m  c o n c e m ra tio n s  
in d e p e n d e n t o f th e  c a u se .2-3

T h e  E r s t  ste p  is  re h y d ra tio n  tv ith  in tra v e n o u s  so d iu m  
c h lo rid e  0 .9 %  to  re s to re  th e  in ư a v a s c u la r v o lu m e  a n d  to  
p ro m o te  re n a l e x c re tio n  o ỉ c a ld u m . Lo o p  d iu re tic s  w iB  
e n h a n c e  c a ld u m  e x c re tio n , b u t a re  u s u a lly  o n ly  g iv e n  to  
p re v e n t flu id  o v e rỉo a d  o r h e a rt fà ilu re . ,_4 T h ia ã d e  d lu re tic s  
sh o u ld  b e  a v o id e d 1 a s th e y  in c re a s e  th e  re n a l tu b u la r 
re a b so rp tío n  o ỉ c a lt íu m . P e rito n e a l d ia ly s is  o r h a e m o d ia ly s is  
w ith  c a ld u m -fre e  d ia ly s a te  sh o u ld  b e  c o n sid e re d 2-4-5 in  
p a tie n ts  w ith  re n a l ỉa ilu re  fo r w h o m  u rin a ry  e x c re tio n  o f 
c a ld u m  ú  in a d e q u a te .

In  life - th re a te n in g  h y p e rc a lc a e m ia , m o re  s p e d fic  
in u n e d ỉa te  th e ra p y  is  g e n e ra lly  re q u ứ e d  in  a d d itio n  to  
s a lin e . 1 3  M o st e x p e rie n c e  h a s  b e e n  g a in e d  in  th e  ư e a tm e n t 
0 f  h y p e rc a lc a e m ia  o f m a lig n a n c y  (p . 1 1 6 7 .2 ) u s in g  d ru g s 
th a t in h ib it  b o n e  re s o rp tio n . n o ta b ly  b isp h o sp h o n a te s . 1' 3 

C a ld to n in s  h a v e  a  ra p id  o n se t o f a c tio n . b u t th e ứ  e ffe c t is  
m o d e ra te  a n d  g e n e ra lly  s h o rt- liv e d . T h u s , th e y  a re  se ld o ra  
u se d  a lo n e , o r a s f iis t - lin e  a g e n ts : th e y  m a y  b e  g iv e n  w ith  
b isp h o s p h o n a te s  to  ra p id ly  lo w e r se ru m  c a ld u m . 2-4 

P lic a m y d n  lo w e rs  se ru m  c a ld u m  q u id d y  b u t to x id ty  h a s 
lim ite d  it s  u se .2-3 G a lliu m  n itra te  is  a lso  e ữ e c tiv e  w h e n  g iv e n  
c o n tin u o u s ly  o v e r se v e ra l d a y s ; a d v e rse  e ã e c ts  su  ch  as 
n e p h ro to x id ty  a re  íre q u e n t a n d  se v e re . 1 4  C o rtic o s te ro id s  
a ie  p a rt ic u la r ly  e ữ e c tiv e  ỉo r  h y p e rc a lc a e m ia  se c o n d a ry  to  
h a e m a to lo g ic a l m a lig n a n c y . o r a sso d a te d  w ith  v ita m in  D  
to x ic ity , su c h  a s sa rc o id o s is . 1' 5 T h e y  h a v e  b e e n  u se d  to  
p ro lo n g  th e  e ỉh c a c y  o ỉ c a ld to n in . In tra v e n o u s  p h o sp h a te s 
ra p id ly  lo v v e r p la s m a -c a ld u m  c o n c e n tra tio n s  b u t c a n  cau se  
so ft d ssu e  c a ló Đ c a tio n  (re s u lt in g  in  se rio u s  a d v e rse  e& ects 
su c h  a s ù re v e rs ib le  re n a l d am ag e a n d  h y p o te n s io n ), a n d  am  
b e st a v o id e d .2-3 W h e re  in te s tm a l c a lt íu m  a b so rp tio n  is  
in c re a s e d , d ie ta ry  c a ld u m  a n d  v ita m in  D  in ta k e  sh o u ld  be 
re s tric te d , 4-5 a lth o u g h  so m e  c o n s id e r th is  u n n e c e ssa ry  an d  
in e ííe c t iv e . 1

C h o ic e  o i  su b se q u e n t th e ra p y  is  lik e ly  to  d ep en d  o n  th e  
sp e d h c  c a u se .
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HYP&CALCAEMH OF MAUCNANCY. A b o u t 1 0 %  o f p a tie n ts  
w ith  c a n c e r d e ve lo p  h y p e rc a lc a e m ia  o f m a lig n a n c y , w h ic h  
is  ty p ic a lly  se v e re  a n d  P ro g re s s iv e . B isp h o sp h o n a te s a re  
th e  p re íe rre d  d ru g s fo r ơ e a tin g  h y p e rc a lc a e m ia  o n ce  th e  
p a tie n t h a s  b e e n  a d e q u a te ly  re h y d ra te d  (se e  H y p e rca l-  
c ae m ia  o í M a lig n a n c y , p . 1 1 6 7 .2 ).

HYPBIRÃRAIHYROKXSM. E x c e s s  se c re tio n  o f p a ra th y ro id  
h o rm o n e  in  p rim a ry  h y p e rp a ra th y ro id ism  (p . 1 1 7 0 .3 ) is  
c h a ra c te iis e d  b y  h y p e rc a lc a e m ia , w h ic h  is  m o st íre q u e n tly  
a sy m p to m a tic  a n d  b y  h y p o p h o sp h a ta e m ia . O ra l p h o s- 
p h a te s a n d  b isp h o sp h o n a te s h a v e  b e e n  u se d  to  c o n tro l 
h y p e rc a k a e m ia . H o w e v e r, in  th e  lo n g  te n n . h y p e rc a l-  
c a e m ia  a sso d a te d  w ith  p rim a ry  h y p e rp a ra th y ro id ism  
a p p e a rs to  b e  b e st m an a g e d  b y  p a ra th y ro id e c to m y . S ym p - 
to m a tic  h y p o c a lc a e m ia  m a y  o c c u r a fte r s u rg e ry , re q u irin g  
sh o rt- te rm  tre a tm e n t w ith  c a ỉd u m  su p p le m e n ts a n d  v it-  
aTTìin  D .

W A M N  D-MEữAỈED HYPERCALCAEMIA H y p e rca lca e m ia  c an  
o c c u r b e c a u se  o ỉ in c re a s e d  g a s tro in te s tin a ỉ a b so rp tìo n  o f 
c a ỉd u m  m e d ia te d  b y  th e  a c tiv e  m e ta b o lite  o f v ita rrú n  D ,
1 ,2 5 -d ih y d ro x y c h o le c a ld fe ro l (c a ld t r io l) . T h is  m a y  b e  a 
ỉe a tu re  oi d ise a se s a sso d a te d  w ith  in c re a se d  v i ta  m in  D  
s e n s it ív ity  o r in c re a s e đ  v ita m in  D  p ro d u c tio n . o r m ay

o c c u r d u e  to  o ve rd o se  o f v ita m in  D . F o r e x a m p le , g ra n u lo - 
m a to u s d ise a se s su  ch  a s sa rc o id o s is  (p . 1 6 1 2 .2 ) a re  a sso - 
d a te d  w ith  u n re g u la te d  p ro d u c tio n  o f 1 ,2 5 -d ih y d ro x y -  
c h o le c a ld ỉe ro l. H y p e rc a lc a e m ia  d u e  to  v ita m in  D  is  m o st 
c o m m o n ly  se e n  in  p a tìe n ts  w ith  re n a l ỉa ilu re  re c e iv in g  v it-  
a m in  D  a n a lo g u e s su c h  a s  e rg o c a ld ỉe ro i.

T re a t m e n t  o í sc v e re  h y p e rc a lc a e m ia  re q u ire s  p ro m p t 
re h y d ra tío n  re g a rd le ss  o í th e  c a u se  (s c e  H y p e rc a lc a e m ia , 
a b o v e ). W h e re  h y p e rc a lc a e m ia  is  d u e  to  e x c e ss iv e  d o ses o ỉ a  
v ita m in  D  a n a lo g u e ,' i t  sh o u ld  b e  d ỉsc o n tin u e d  u n t il 
n o n n o c a lc a e m ia  is  a d ũ e v e d . C o rtic o s te ro id s ' e ữ e c tiv e ly  
re d u c e  g a s tro ìn te s tin a l a b so rp tio n  o ỉ c a ld u m . a n d  th e se  
m ay  b e  u se d  in tra v e n o u s ly  a s a đ ju n c ts  to  re h y d ra tio n  ũ t 
se v e re  h y p e rc a lc a e m ia , a n d  o ra lly  fo r  m ild e r h y p e rc a l-  
cae m ia  o r lo n g e r te rm  th e ra p y . O ra l so d iu m  ce U u lo se  
p h o sp h a te , v v h ic h  b in d s c a ld u m  in  th e  g a s tro in te s tin a l tra c t , 
an d  a  k m -c a ld u m  d ie t m a y  a ỉso  b e  c o n s id e re d . O ra ỉ 
c h lo ro q u in e  o r h y d ro x y c h lo ro q u in e  h a v e  b e e n  u se d  in  
h y p e rc a lc a e m ia  a sso d a te d  w ith  sa rc o id o s is . K e to co n a zo Ie  
m ay  b e  u s e ỉu l as a n  a lte m a tiv e  to  c o rtic o s te ro id s . 
R e íe re n c e s .
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Hypocokaemia. H y p o c a lc a e m ia , a d e c re a se  in  p la sm a -c a l- 
d u m  c o n c e n tra tio n  b e lo vv  th e  n o rm a l ra n g e , m a y  b e d u e  
to  im p a ire d  o r re d u ce d  a b so rp tio n  o f c a ld u m  fro m  th e  g as- 
tro in te s tin a i tra c t . a s v v ith  v ita m in  D  d e B d e n c y  d iso rd e rs 
(se e  O ste o m a la d a  a n d  R ìc k e ts . p . 1 1 6 8 .1 ) an d  c h ro n ic  
re n a l la ilu re  (se e  R e n a l O ste o d y stro p h y , p . 1 1 7 0 .1 ). A lte r-  
n a tiv e ly , it  m a y  b e  d u e  to  d e ũ d e n t p a ía th y ro id  h o rm o n e  
se c re tìo n  a n d /o r a c tio n  a s in  h y p o p a ra th y ro id ism  
(p . 1 1 7 1 .2 ) a n d  h yp o m ag n e sae m ia  (se e  b e lo v v ). E x c e s s iv e  
p h o sp h a te  a d m in is tra tio n  ú  a lso  a  c a u se  o f h y p o c a lc a e m ia  
(se e  H y p e rp h o sp h a ta e m ia , b e lo w ). R a re ly , h y p o c a lc a e m ia  
m ay  fo llo w  re p e a te d  in íu s ỉo n s  o f d tra te  io n s , fo r e xa m p le , 
d u rin g  tra n s íu s io n s  u t ilis in g  d tra te d  b ĩo o d , a s th e  d tra te  
c o m p le xe s w ith  th e  c a ld u m  io n . R e s p ira to ry  a lk a lo s iỉ d u e  
to  h y p e rv e n tila tio n  c a n  a lso  le a d  to  d e p re ss io n  o f io n ise d  
p la sm a -c a ld u m  c o n c e n tra tio n s .

W h e re  sym p to m s o f h y p o c a lc a e m ia  o c c u r, th e y  a re  
ty p ic a lly  a sso d a te d  w ith  in c re a se d  n e u ro m u s c u la r e x d t-  
a b ilit y ; p a ra e sth e s ia s  c a n  o c c u r a n d  in  m o re  se v e re  c a se s, 
ca rp o p e d a l sp a sm , m u sd e  c ra m p s, te ta n y . a n d  c o n v u ls io n s  
m a y  d e v e lo p .1'*  O th e r sym p to m s in d u d e  E C G  ch an g e s an d  
m e n ta l d is ttư b a n ce s su c h  a s ừ r ita b ility  a n d  d e p re ssio n . 
P ro lo n g e d  h y p o c a lc a e m ia  c a n  le a d  to  d e n ta l d e ỉe c ts , 
c a ta ra c t fo n n a tio n , a n d  in  c h ild re n  c a n  re s u lt in  m e n ta l 
re ta rd a tìo n .

In  p a tie n ts  w ith  h y p o c a lc a e m ia  d u e  to  a n  u n d e rly in g  
d ise a se , lo n g -te rm  m an a g e m e n t sh o u ld  b e  a im e d  a t 
t r e a t in g  th is  d ise a se . V ita m in  0  su p p le m e n ts  a re  v v id e ly  
u se d  to  e n h a n ce  c a ld u m  a b so rp tio n  a n d  c o rre c t v ita m in  D  
d e S d e n c y  d iso rd e rs a n d  h y p o p a ra th y ro id ism . O ra l su p p le - 
m e n ts o ỉ c a ld u m  s a lts  a re  o fte n  a lso  g iv e n . A c u te  
h y p o c a lc a e m ia  o r h y p o c a lc a e m ic  te ta n y  re q u ừ e  e m e rg e n cy  
tre a tm e n t w ith  in tra v e n o u s  c a ld u m  s a lts . 2' 4
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Mqgnesium Homoeostasis
M a g n e siu m  is  a n  e s se n tia l b o d y  c a tio n  th a t is  in v o lv e d  in  
n u m e ro u s e n z y m a tic  re a c tio n s  a n d  p h y s io lo g ic a l p ro ce sse s 
in c lu d in g  e n e rg y  tra n s ỉe r an d  sto ra g e , s k e le ta l d e v d o p - 
m e n t, n e rv e  c o n d u c tio n . a n d  m u sd e  c o n tra c tio n . O v e r h a lỉ 
o f th e  m ag n e siu m  in  th e  b o d y  is  ỉo u n d  ìn  b o n e , a b o u t 4 0 %  
is  p re se n t in  m u sd e  a n d  so ft ó ssu e , a n d  o n ỉy  a b o u t 1 %  is  
p re se n t in  th e  e x t ra c e llu la r  ũ u id . A  n o ix n a l c o n c e n tra tio n  
fo r m a g n e s iu m  in  p la s m a  is  fro m  a b o u t 0 .7  to  
I.O m m o l/ litre .

M a g n e siu m  h o m o e o sta s is  a p p e a rs to  b e  p rim a r ily  
re g u la te d  b y  th e  lú d n e y  w h e re  m ag n e siu m  i ỉ  e x te n s iv e ly  
re a b so rb e d . B o n e  m a y  a a  as a  m ag n e siu m  re s e rv o ir to  
re d u c e  p ỉa sm a -m a g n e siu m  ũ u c tu a tio n s . M a g n e siu m  is  
a c tív e ly  ab so rb e d  fro m  th e  g a sư o in te s tin a l t r a a  a n d  th is  is  
e n h a n ce d  to  so m e  e x te rn  b y  1 ,2 5 -d ih y d ro x y c h o le c a lá íe ro l 
(c a ld t r io l) .

Hypsrmagnesaemici. H yp e rm a g n e sa e m ia  is  a n  in c re a s e  in  
th e  p la sm a  c o n c e n tra tio n  o f m ag n e siu m  a b o v e  th e  n o n n a l 
ra n g e , a s m a y  fo llo w  e x c e s ã v e  p a re n te ra l d o ses o f sa lts  
su  c h  a s m ag n e siu m  s u ỉía te . H yp e rm a g n e sa e m ia  d u e  to  
o ra l in ta k e  is  u n co m m o n  a s  th e  ld d n e y s a re  a b le  to  e x a e te  
a  re la t iv e ly  la ig e  m a g n e siu m  lo a d . H o v v e v e r, it  m a y  o c c u r 
in  p a tie n ts  w ith  im p a ire d  re n a l íu n c t io n  ta k in g  la rg e  
a m o u n ts of m a g n e siu m , fo r e x a m p le , in  a n ta d d s  o r la x a -  
tỉv e s .

S ym p to m s o f h y p e rm a g n e sa e m ia  in d u d e  n a u se a . v o m i- 
tin g , C N S a n d  re s p ira to ry  d e p re s s io n , h y p o re ũ e x ia . m u sd e  
v re a k n e ss , a n d  c a rd io v a s c u la r e ã e c ts  in d u d in g  p e rip h e ra l

v a s o d ila ta tio n , h y p o te n s io n , b ra d y c a rd ia , a n d  c a rd ia c  
a rre s L

T re a tm e n t o ỉ m ild  h yp e rm a g n e sa e m ia  is  u s u a lly  lim ite d  
to  re s tric tin g  m a g n e siu m  in ta k e . In  se v e re  h y p e rm a g n e sa e - 
m ia , v e n t ila to ry  a n d  d rc u la to ry  su p p o rt m ay  b e  re q u ire d . 
S Io w  in tra v e n o u s  in je c t io n  o f c a ld u m  g lu c o n a te  is  
re co m m e n d e d  to  re v e is e  th e  e ữ e c ts  o n  c a rd io v a s c u la r a n d  
re s p ira to ry  S y s te m s. Q  re n a l ỉu n c tio n  is  n o n n ab  a d e q u a te  
A u id s sh o u ld  b e  g iv e n  to  p ro m o te  re n a l m ag n e siu m  
d e a ra n c e . T h is  m a y  b e  in c re a se d  b y  th e  u se  p ỉ íu ro se m id e . 
H a e m o d ia ly s is  u s in g  a  m a g n e siu m -fre e  d ỉa ly s is  so lu tio n  
e ữ e c tiv e ly  re m o v e s m a g n e siu m , an d  th is  m ay  b e  n e c e ssa ry  
in  p a tỉe n ts  w ith  re n a l im p a irm e n t o r fo r w h o m  o th e r 
m e th o d s p ro v e  in e ữ e c tiv e .

Hypomagnesaemia. H yp o m ag n e sae m ia , a  p la sm a - 
m a g n e sỉu m  c o n c e n tra tìo n  b e lo w  th e  n o rm a l ra n g e , m ay  
re s u lt b o m  a  re d u c e d  m ag n e siu m  in ta k e  a s in  d ie ta ry  d e fi- 
d e n c y  o r m a la b so rp tio n  sy n d ro m e s. A lte m a tiv e ly , it  m ay  
b e  d u e  to  e x c e ss iv e  m ag n e siu m  lo s s , e ith e r V ia  th e  k id n e y  
b e cau se  o f in a d e q u a te  re a b so rp tio n , o r m o re  o ỉte n  h o m  
th e  g u t, fo r e xa m p le  d u rin g  c h ro n ic  d ia rrh o e a . D ru g s th a t 
m a y  cau se  re n a l m ag n e siu m  vva stỉn g  in d u d e  a m in o g ly c o - 
s id e s , a m p h o te rid n  B , d d o s p o rin , d s p la tín  (se e  E ffe a s  o n  
E le c ư o ly te s . p . 7 6 7 .2 ), a n d  d iu re tic s . 1

H yp o m ag n e sae m ia  is  d o se ly  a sso d a te d  w ith  o th e r 
e le c tro ly te  d is tu rb a n c e s , e s p e d a lly  h y p o c a lc a e m ia  (se e  
a b o v e ) a n d  h y p o k a la e m ia  (se e  p . 1 7 7 7 .2 ), an d  ra re ly  o cc u rs 
a lo n e . S p e d íic  sy m p to m s a re  th e re ỉo re  d ìt t ic u lt  to  
d e te rm in e  b u t m a y  in d u d e  a n o re x ia , n a u se a , vve a k n e ss. 
n e u ro m u s c u la r d y s íu n c tio n  su c h  a s te ta n y , tre m o r, an d  
m u sd e  ỉa s d c u la tio n s , an d  ra re ly  se ữ u re s . C a rd ia c  a rrh y th -  
m ia s  m a y  o c c u r, b u t th e  re la t iv e  c o n tr ib u tio n  o ỉ 
h yp o m ag n e sae m ia  an d  h y p o k a la e m ia  to  th e se  is  u n c e rta in .

M a g n e siu m  sa lts  c a n  be g iv e n  o ra lly  ỉo r  th e  t r e a tm e n t 
o f c h ro n ic  o r a sy m p to m a ú c  m a g n e siu m  d e A d e n c y . 2,3 

P a re n te ra l th e ra p y  m ay  b e  p re fe rre d  in  p a tìe n ts  v v ith  p o o r 
g a s tro in te s tin a l a b so rp tio n  o f m ag n e siu m  o r w h o  a re  u n a b le  
to  to le ra te  o ra l su p p le m e n ts (u s u a lly  b e cau se  th e y  cau se  
d ia rrh o e a ); m ag n e siu m  su U a te  c a n  b e  g iv e n  b y  in tra v e n o u s  
o r in tra m u s c u la r in je c ú o n . In  a cu te  sy m p to m a tic  h yp o - 
m ag n e sa e m ỉa , ra p id  re p la ce m e n t th e ra p y  w ith  in tra v e n o u s  
m ag n e siu m  s a lts  m a y  b e n e c e ssa ty . R e n a l íu n c t ìo n  an d  
p la sm a -m a g n e siu m  c o n c e n a a tio n s  sh o u ỉd  be m o n ito re d .

1. Acsmon J. Doiev E. Drug-induced hypomagnesaemỉa: scopc and
managemenL Dntg SữỊety 2ỈX35; 28: 763-88.

2. Whang R. eí ai. Magnesium homeostasis and dinical dỉsorden oí
magneslum dcBdcncy. Ann Phamaaứưr 1994; 28:220-6.

3. Wddnger JR, Belỉonn-Foni E. Magnesium and pbosphorus. Lanat
1998; 352: 391-6.

Phosphate Homoeostasis
P h o sp h a te  is  a n  e s se n tia i b o n e  m in e ra l: a b o u t 8 0 %  o f 
p h o sp h o ru s in  a n  a d u lt b o d y is  in c o ip o ra te d  in to  th e  
sk e le to n  a s a  c a ld u m  s a lt vvh e re  Ít  is  re q u ữ e d  to  g iv e  r ig id ity . 
T h e  re m a in d e r is  p re se n t in  th e  so ft tissu e s a n d  is  ũ a vo lve d  
in  s e v e ra l m e ta b o lic  an d  e n z y m a tic  re a c tio n s  in d u d in g  
e n e rg y  sto ra g e  a n d  tra n s ỉe r .

P h o sp h a te  e x is ts  in  b o d y  ũ u id s  m a in ly  a s th e  d iv a le n t 
H P O ,2" io n  (a b o u t 8 0 % ) o r m o n o v a le n t H 2P O « ' io n  (a b o u t 
2 0 % ). P h o sp h a te  m e a su re m e n ts a re  u s u a lly  e xp re sse d  as 
in o rg a n ic  p h o sp h o ru s to  a v o id  c o n h is io n  w ith  th e  a n io n  
c o n te n L  A  n o rm a l ra n g e  fo r p h o sp h o ru s in  p la sm a  in  a d u lts  
is  a b o u t 0 .8 5  to  1 .4 5  m m o l/ liư e , b u t a s o n ly  a  sm a ll 
p ro p o rtio n  o f b o d y  p h o sp h a te  is  {o u n d  in  th e  e x tra c e lỉu la r 
Q u id , p la sm a -p h o sp h o ru s le v e ls  m ay  n o t a lv v a y s re ũ e c t to ta ỉ 
b o d y  S to re s o r p re d ic t re p ỉa ce m e n t n e e d s.

P h o sp h a te  c o n c e n tra tio n s  in  p la sm a  a re  p rim a r ily  
re g u la te d  b y  re n a l e x c re tio n ; p a ra th y ro id  h o rm o n e  re d u ce s 
th e  re n a l tu b u la r re a b so rp tio n  o ỉ p h o sp h a te . In te s tin a l 
a b so rp tío n  o f p h o sp h a te  is  e n h a n ce d  b y  th e  v ita m in  D  
m e ta b o lỉte , 1 ,2 5 -d ih y d ro x y c h o le c a ld íe ro L

Hyperphosphatoemia. H y p e rp h o sp h a ta e m ia , a n  a b n o r- 
m a lly  ra ise d  p la sm a -p h o sp h o ru s c o n c e n tra tio n . is  u s u a lly  
a sso d a te d  w ith  re n a l la ilu re  a n d  m a y  le a d  to  re n a l o steo - 
d y s tro p h y  (p . 1 1 7 0 .1 ). H yp e rp h o sp h a tae m ia  m a y  a lso  b e  a 
co n se q u e n ce  o f re le a se  o í p h o sp h a te  h o m  c e lls ; th is  can  
o c c u r in  c o n d itio n s  o ỉ c e ll b re a kd o vvn  su c h  a s  h a e m o ly s is  
o r rh a b d o m y o ly s is , d u rin g  c h e m o th e ra p y  (w h e n  i t  m a y  b e 
p a rt o f th e  tu m o u r ly s is  sy n d ro m e ), o r a s a  re s u lt o f 
a d d o se s . H y p o p a ra th y ro id ism  m a y  a lso  le a d  to  h y p e r- 
p h o sp h a ta e m ia  d u e  to  d e a e a se d  le v e ls  o f p a ra th y ro id  
h o rm o n e  (se e  H y p o p a ra th y ro id is m , p . 1 1 7 1 -2 ). O th e r 
cau se s in d u d e  e x c e s s iv e  p h o sp h a te  d o ses d u rin g  tre a tm e n t 
o f h y p o p h o sp h a ta e m ia . o v e ru se  o f p h o sp h ate  e n e m as o r 
o ra l p h o sp h a te  b o vve l p re p a ra tio n s , a n d  e x c e ss iv e  v ita m in  
D  in ta k e .

H y p e rp h o sp h a ta e m ic  sym p to m s in d u d e  th o se  o ỉ asso - 
d a te d  h y p o c a ỉc a e m ia  (se e  a b o v e ). C o m p le x a tio n  w ith  
c a ld u m  m a y  le a d  to  m e ta s ta tic  c a ld h c a tio n .

T h e  t r e a tm e n t  o i  h y p e rp h o s p h a ta e m ia 1-2  u s u a ỉly  
in v o lv e s  c o n tro l o f th e  re le v a n t u n d e rly in g  c o n d itio n , an d  
th e  u se  o f lo w -p h o sp h a te  d ie ts , an d  ư  n e c e ssa ry  o ra l 
p h o sp h a te -b in d in g  a g e n ts , su  c h  a s c a ld u m  a c e ta te  o r 
c a rb o n a te  o r a lu m in iu m  h y d ro x id e . S e v e la m e r, a  p o ly m e r
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c a p a b le  o i  b in d in g  p h o sp h a te , m a y  a lso  b e  g iv e n . 2-3 

L a n th a m u n  c a rb o n a te  h a s a lso  b e e n  u se d .2"* H a e m o d ia ly sis  
h a s  b e e n  u se d  to  c o r re a  h y p e rp h o sp h a ta e m ia  in  re n a l 
ía ilu re . 4

1. VVeisinger JR. Beỉlorín-Font B. Magnesium and phosphorus. Lanat 
1998;352:391-6.

2. Ria E. The dinícal management of hyperphosphatemia. ỉ  NcpHroỉ 2005; 
18; 221-8.

3. Bleyer AJ. Phosphate bỉnder usage in ỉtíđney íaílure patíents. Experĩ opừi 
Pharmacother 2003; 4: 941-7.

4. Aỉbaai F. Hutchison AJ. Hyperphosphataemia in renal ỉailure: causes, 
consequences and current management. Drugs 2003; 63: 577-96.

Hypophosphataemia. H y p o p h o sp h a ta e m ia , a  re d u c tio n  in  
p la sm a -p h o sp h o ru s c o n c e n tra tìo n s  b e lo w  th e  n o n n a l 
ra n g e . m a y  b e  d u e  to  in s u íĐ d e n t a b so rp tio n  o ỉ p h o sp h ate  
o r in c re a s e d  re n a ỉ d e a ra n c e  a s in  p rim a ry  h y p e rp a ra th y r- 
o id ism , v ita m in  D  d e h đ e n c y , o r X - lin k e d  ía m ilia l h yp o - 
p h o sp h a ta e m ia . A n  in c re a s e d  c e ll u p ta k e  o f p b o sp h ate  c an  
a lso  re s u lt in  h y p o p h o sp h a ta e m ia , ỉo r  e xa m p le  in  c h ro n ic  
re s p ira to ry  a lk a lo s is  a n d  re la te d  d iso rd e rs  in d u d in g  a lco - 
h o lis m , h e p a tic  {a ilu r e , a n d  se p tic a e m ia . A s  p h o sp h ate  is  
w id e ly  a v a ila b le  in  (o o d s, d ie ta ry  d e S d e n c y  is  ra re  th o u g h  
it  m a y  o c c u r in  in ía n ts  o f lo w  b irth -w e ig h t fe d  e x d u s iv e ly  
o n  h u m a n  b re a s t m ilk  (se e  R ic k e ts  o f P re m a tu rity , 
p . 1 7 9 2 .1 ). T h e  a b so ip tio n  o f p h o sp h a te  fro m  th e  g a stro in - 
te s tin a l tra c t c a n  b e  re d u ce d  i ỉ  p h o sp h a te -b in d in g  a n ta d d s 
a re  ta k e n  in  la rg e  a m o u n ts .

H yp o p h o sp h a ta e m ia  is u s u a lly  a sy m p to m a tic  b u t d in ic a ỉ 
sym p to m s b e co m e  a p p a re n t vvh ẽ n  p la sm a -p h o sp h o ru s 
c o n c e n tra tio n s  fa ll b e lo w  0 .3  m m o l/ litre . 1-4 S ym p to m s 
in d u d e  n e u ro m u s c u la r d y s íu n c tìo n  su c h  a s m u sd e  
w e a k n e ss  a n d  p a ra e s th e s ia s , c o n v u ls io n s , ca rd io m y o p a th y , 
re s p ira to ry  ía ilu r e , a n d  h a e m a to lo g íc a l a b n o rm a litíe s . 
P ro lo n g e d  h y p o p h o sp h a ta e m ia  c a n  re s u ỉt in  ric k e ts  o r 
o ste o m a la d a  (p . 1 1 6 8 .1 ).

T re a t m e n t  o i  h y p o p h o sp h a ta e m ia  p iim a r iỉy  in v o lv e s  
c o rre c tio n  o f a n y \ u n d e r ly in g  d ỉse a se . 4 M ilk  o r o ra l 
p h o sp h a te  su p p le m e n ts  m a y  b e  a p p ro p ria te  ư  a  p h o sp h ate  
d e ũ d e n c y  is  id e n tiũ e d  o r in  c e rta in  d iso rd e rs su c h  as X -  
lin k e d  h y p o p h o sp h a ta e m ic  r ic k e ts . In tra v e n o u s  p h o sp h ate  
m a y  b e  re q u ire d  fo r se v e re  h y p o p h o sp h a ta e m ia  (se e  
p . 1 7 9 1 .3 ). b u t th is  sh o u ld  b e  u se d  c a u tio u s ly  to  a v o id  
h y p o c a lc a e m ia  a n d  m e ta s ta tíc  c a ld B c a tio n . 1 3  C o n s id e ra tio n  
sh o u ld  b e  g iv e n  to  c o ư e c tin g  c o n c o m ita n t e le c tro ly te  
d is tu rb a n c e s  su c h  a s h yp o m a g n e sa e m ia .

1. U m er AJ. CUnical applicabUíty of inorganic pbosphaie measurements. 
Br J Hosp Med 1992; 48: 74S-53.

2. Lloyd c w , Johnson CE. Management oí hypophosphatemỉa. Qin Pkarm 
1988; 7: 123-8.

3. Weisinger JR. ,BeUorín-Fom E. Magnesỉum and phosphoms. Laneet 
1998; 352: 391-6.

4. Gaasbeek A. Meinders AE. Hypophosphatemia: an update on hs etỉoỉogy 
and treatment. Am J Med 2005; 118: 1094-1101.

P o ta ss iu m  is  m a in ly  a n  in ư a c e llu la r  c a tio n . p r im a r ily  {o u n d  
in  m u s d e ; o n ly  a b o u t 2 %  is  p re se n t in  th e  e x tra c e llu la r 
Q u id . I t  ĩs  e s s e n tia l ío r  n u m e ro u s m e ta b o lỉc  a n d  p h y á o - 
lo g ic a l p ro c e sse s in c lu d in g  n e rv e  c o n d u c tio n , m u sd e  
c o n tra c tio n , a n d  a d d -b a se  re g u la tio n . A  n o rm a l c o n c e n tra - 
tio n  o f p o ta ss iu m  in  p la sm a  is  a b o u t 3 .5  to  5 .0 m m o l/ litre . 
b u t ỉa c to rs  in H u e n c in g  tra n s ỉe r b e tw e e n  in tra c e llu la r an d  
e x t ra c e llu la r  Q u id s su  c h  a s a d d -b a se  d is tu ib a n c e s  c a n  
d is to n  th e  re la tio n s h ip  b e tvve e n  p la sm a  c o n c e n tra d o n s an d  
to ta l b o d y  S to re s . T h e  b o d y  c o n te n t o f p o ta ssiu m  is  p rim a r ily  
re g u la te d  b y  re n a l g lo m e ru la r B lt ra tio n  a n d  tu b u la r 
se c re tío n . A ld o ste ro n e  e n h a n ce s th e  re n a l se c re tio n  ol 
p o ta ssiu m  a n d  o th e r ta c to rs  su c h  a s so d iu m  e x c re tio n , 
d ie ta ry  p o ta ss iu m  in ta k e , a n d  p ia sm a  p H  c an  m o d u la te  th e  
e x c re tio n  o f p o ta ss iu m  b y  th e  k id n e y . In s u lin , b e ta 2 

a g o n ists , a n d  a ld o s te ro n e , an d  in c re a s e s  in  p lasm a  p H . c a n  
p ro m o te  th e  c e llu la r  u p ta k e  o f p o ta ssiu m . T h e  p assag e o f 
p o ta ss iu m  in to  th e  c e lls  a n d  re te n tio n  a g a in s t th e  
c o n c e n tra tio n  g ra d ie n t re q u ire s  a c tiv e  tra n sp o rt v ía  th e  
N a */K *  A T P a se  e n ry m e .
Hyperkalaemia. H y p e rk a la e m ía , a n  a b n o rm a lỉy  ra ise d  
p la sm a -p o ta ss iu m  c o n c e n tra tio n , c a n  o cc u r i f  th e  p o ta s- 
s iu m  in ta k e  is  in c re a s e d , ì f  th e  re n a l e x c re tio n  d e cre ase s 
(a s  in  re n a l ía ilu re  o r a d re n o c o rtic a l in su í& d e n c y ). o r ư  
th e re  is  a  su d d e n  e ỉQ u x  o ỉ p o ta ss iu m  & om  in tra c e llu la r 
S to re s , (a s  in  a d d o s is , o r c e ll d e s tru c tio n  d u e  to  tis s u e  tra u -  
m a . b u m s , h a e m o ly s is , o r rh a b d o m y o ly s is ). R e n a l ia ilu re  
is  th e  co m m o n e st cau se  o f se v e re  h y p e rk a la e m ia . 1 H yp e r- 
k a la e m ia  m a y  a lso  b e  in d u c e d  b y  d ru g s su  c h  a s th e  p o ta s- 
s iu m -s p a rin g  d iu re tic s , d d o s p o rin , ta c ro lũ n u s , N S A ID s , o r 
A C E  in h ib ito rs .2-1 U s u a lly  th e  re n a l m e ch a n ism s ỉo r  p o ta s- 
s iu m  e x c re tio n  a d a p t re a đ ily  to  a n  in c re a se d  p o ta ssiu m  
lo a d , a n d  h y p e rk a la e m ia  d u e  to  in c re a s e d  d ie ta ry  in ta k e  is  
ra re  u n le s s  re n a l íu n c t io n  is  a lso  im p a ire d .

H y p e rk a la e m ỉa  m a in ly  a ỉíe c ts  th e  h e a rt, b u t sk e le ta l 
m u sc le  íu n c t io n  m a y  a lso  b e  a íỉe c te d . S ym p to m s. in c lu d e  
E C G  a b n o rm a litie s , v e n t r ic u la r  a rrh y th m ia s , c a rd ia c  a rre s t, 
a n d  a lso  n e u ro m u s c u la r d y s íu n c tio n  su c h  as m u sc le  
w e a k n e ss  a n d  p a ra ly s is . 3-4

T re a t m e n t  in v o lv e s  g iv in g  c a ld u m  to  c o u n te ra a  th e  
n e g a tiv e  e ữ e c ts  o f h y p e rk a la e m ia  o n  c a rd ia c  e x d ta b ility ,

d ru g s su c h  a s in s u lin  o r so d iu m  b ic a rb o n a te  to  p ro m o te  th e  
tra n s íe r o í p o ta ss iu m  fro m  th e  e x t ra c e llu la r  to  th e  
in tra c e lla r  Q u id  co m p a rtm e n t, a n d  e n h a n d n g  p o ta ssim n  
e x c re tio n  w ith  e xc h a n g e  re s in s  o r d ia ly s is . 5,4 T h e  m e th o d s 
u se d  d ep en d  la rg e ly  o n  th e  s e v e r ìty  o f th e  h y p e rk a la e m ia  
a n d  c r it ic a lly , a n y  a sso d a te d  E C G  c h a n g e s . H y p e rk a la e m ia  
a sso d a te d  v v ith  a  p la sm a  c o n c e n tra tio n  o ỉ p o ta ssiu m  ab o v e
6 .0  to  7 .0 m m o l/ litre  o r w ith  E C G  ch an g e s is  u s u a lỉy  
c o n s id e re d  a  m e d ic a l e m e rg e n c y .

ư e ữ e c ts  o n  th e  h e a n  a re  p re se n t. th e n  flrs t - lin e  th e ra p y  
sh o u ld  b e w ith  a  c a ld u m  s a lt g iv e n  ỉn tra v e n o u s ly ; ty p ic a lly , 
c a ld u m  g lu co n a te  is  g iv e n  b y  s lo w  in tra v e n o u s  in je c t io n , 
th e  d o sag e b e in g  titra te d  a n d  a d ju ste d  b ased  o n  E C G  
im p ro v e m e n t.

C a ld u m  w ill n o c  h o tv e v e r, re d u c e  th e  p la sm a -p o ta ssiu m  
c o n c e n tra tìo n . In  m o d e ra te  to  se v e re  h y p e rk a ỉa e m ia , 
in s u lin , to g e th e r w ith  g lu co se  to  p re v e n t h y p o g ly c a e m ia , 
is  g iv e n  in tra v e n o u s ly  to  re d u c e  th e  p o ta ssiu m  c o n c e n tra - 
d o n  b y  s tim u la tin g  th e  u p ta k e  o ỉ p o ta ssiu m  b y  c e lls . 1-5 

In s u lin  is  g iv e n  a s a  ra p id -a c tin g  so lu b le  in s u lin  a n d  ty p ic a l 
d o ses a re  5 to  lO u n its  w ith  5 0  m L  o f g lu co se  5 0 %  g iv e n  
s lo w Iy  o v e r 5 to  15  m ín u te s . D o ses m a y  n e e d  to  b e re p e a te d  
a s n e c e ssa ry . A lte m a tiv e ly  o r a d d itío n a ũ y , in tra v e n o u s  
so d iu m  b ica rb o n a te  m a y  b e u se d  to  c o rre c t a d d o sis  a n d  
promote c e llu la r  u p ta k e  o f p o ta ss iu m  (b u t se e  M e ta b o lic  
A d d o s is  p . 1 7 7 5 .2 ). O p in io n s v a ry  o n  its  v a lu e 5 a n d  o n  th e  
a p p ro p ria te  d o se a n d  c o n c e n tra tio n , b u t it  m a y  b e ìn d ic a te d  
w h e re  th e re  is  se v e re  a sso d a te d  a d d o s is  (p H  le ss  th a n  7 .2 ) . 1

T h e  b e ta 2 a g o n is t, sa lb u ta m o l, g iv e n  in tra v e n o u s ly  o r b y  
a  n e b u lis e r, h a s a lso  b e e n  fo u n d  to  e n h a n ce  th e  c e llu la r  
u p ta k e  o ỉ p o ta s s iu m  a n d  re d u c e  p la s m a -p o ta ss iu m  
c o n c e n ư a tío n s . 5"4  H o w e v e r, its  e ffe c t m a y  b e  in c o n s is te n t. 4 

a n d  so m e  d in id a n s  p re íe r to  a v o id  b e ta 2 a g o n ists b e cau se  o f 
íe a rs  th a t la rg e  d o ses m a y  in d u c e  c a rd ia c  a rrh y th m ia s . 7 

So m e c o n s id e r th a t it  sh o u ld  o n ly  e v e r b e  u sc d  w ith  in s u lin , 
a s u p  to  4 0 %  o f p a ú e n ts  m ay  n o t re sp o n d . 1

A ỉte r  th e  p la sm a -p o ta ss iu m  c o n c e n tra tìo n  h a s b e e n  
re d u c e d  in  th e  im m e d ia te  te rm  b y  e n h a n d n g  c e llu la r 
p o ta ssiu m  u p ta k e , ư e a tm e n ts  a re  o ỉte n  re q u ire d  th a t w ill 
re m o v e  e xc e ss  p o ta ss iu m  fro m  th e  b o d y  o v e r th e  lo n g e r 
te rm . C a ú o n  e xc h a n g e  re s in s  su c h  as c a ld u m  o r so d iu m  
p o ly s ty re n e  su lío n a te  c a n  b e g iv e n  o ra lly  o r re c ta lly  a n d , 
a ỉte r  a b o u t 1 to  2  h o u rs , w ilỉ b e g in  to  re m o ve  p o ta ssiu m  
fro m  th e  b o d y , a lth o u g h  th e  e v id e n c e  to  su p p o rt th e ir  u se  is  
la c k in g . 5 H a e m o d ia ly s is  re m o ve s p o ta ss iu m  ừ o m  th e  b o d y  
v e ry  e ữ e c ú v e ly 5 a n d  is  p a rtic u la r ly  u seh o l in  p a tie n ts  w ith  
a cu te  re n a l ỉa ilu re . h y p e rv o la e m ia , h y p e m a tra e m ia , o r 
se v e re  h y p e rk a la e m ia . P e rito n e a l d ia ly s is  is  e ffe c tiv e  in  
so m e  p a đ e n ts .

1. Ahee p. Crowe AV. The management of hyperkalaemia in the 
emergency departmenL J Acdd Emerg Med 2000; 17: 188-91.

2. Peruella MA. Drug-induced hyperkalexnỉa: okỉ culprits and new 
offender$. Am J Med 2000; 109: 307-14.

3. Gennarì FJ. Disorders of potassium homeostasis: hypokalemia and 
hyperkalemia. Crit Can Clin 2002; 18: 273-88.

4. Rastergár A, Soleimani M. Hypokaỉaemia and hyperkalaemia. Postgrad 
Mid J  2001; 77: 759-64. Correctíon. ibùL 2002; 78: 126.

5. Mahoney BA. et a i Emergency imerventỉons for hyperkalaemia. 
Avaỉlable ỉn The Cochrane Daubase oí Systemattc Revlews; Issue 2. 
Chichester. John WUey; 2005 (accessed 02/02/06).

6. Wong.S-L M ala HC. Albuceroi fỡr che treacmem oi hyperkaiemỉđ. A m  
Pharmacother 1999; 33: 103-6.

7. Halperin ML. Kamel KS. Potassiiun. Lancet 1998; 352: 135-40.

HYPERKAIAEMIC PERIODIC PARALYSIS. H y p e rk a la e m ic  p e rio d ic  
p a ra ly s is  is  a n  in h e rite d  d iso rd e r in  w h ic h  su d d e n  
in c re a s e s  in  p la sm a -p o ta ssiu m  c o n c e n tra tio n s  cau se  
m u sd e  p a ra ly s is , so m e tim e s fo llo w e d  b y  m y o to n ia . A n  
a cu te  a tta c k  m a y  re q u ire  in tra v e n o u s  c a ld u m  g lu co n a te  
a n d  in s u lin  w ith  g lu co se  (se e  H y p e rk a la e m ia , à b o v e ). 
In h a la t io n  o í a b e ta 2 a g o n ist su c h  a s sa lb u ta m o l h as b e e n  
u sed  to  tre a t o r a b o rt a tta c k s . 1' 2  D iu re tìc s  su c h  a s a ce ta zo l- 
a m id e , d ic lo te n a m id e . o r th e  th ia ú d e s  a re  u sed  p ro p h y la c- 
tically to  reduce th e  trequency of attacks.1"4

1. Hanna MG, tì ai. Salbuiamoi treaỉment in a patient with hyperkalaemic 
perỉodic paralysis due to a mutation in the skeỉetal musde sodium 
channel gene (SCN4A). J Neuroi NeurosuTỊ Pĩyờũatry 1998; 65: 248-50.

2. Bond EF~ Channelopathỉes: pocasĩlum-relaied periỡdic paraiyses and 
sỉmilar disorders. AACN Cíin ỉisues 2000; 11: 261-70.

3. Meola G. Sansone V. Therapy in myotonk dlsorden and in rausde 
channelopathies. Neurol Sà 2000; 21 (suppl): $953-61.

4. Sansone V. et ai. Treaunent for periodic paralysls. AvaUable in The 
Cochrane Daubase of Systematỉc Reviem; ỉssue 1. Chichester. John 
VVUey; 2008 (accessed 19/02/09).

H y p o k a la e m ia . C h ro n ic  h y p o k a la e m ia , a p ro lo n g e d  
re d u c tio n  o f th e  p la sm a  c o n c e n tra d o n  o f p o ta ss iu m , 
u s u a lly  in d ic a te s  a  re d u c tìo n  in  to ta l b o d y  p o ta sá u m . I t  
m a y  re s u lt b o m  a n  in a d e q u a te  in ta k e , o r g a s tro in te s tin a l 
lo sse s , ío r  e x a m p le  in  p a tie n ts  w ith  se c re to ry  d ia rrh o e a s , 
o r bom  e x c e s s iv e  re n a l lo sse s  a s  in  h y p e ra ld o ste ro n ism , 
C u sh in g 's  sy n d ro m e , o r c h ro n ic  m e ta b o lic  a lk a lo s is . T h i-  
a á d e s  o r lo o p  d iu re tic s  in c re a s e  u rin a ry -p o ta s s iu m  lo sse s . 
O th e r d ru g s , n o ta b ly  c o rtic o s te ro id s  a n d  so m e a n tib a c - 
te r ia ls  su  c h  a s g e n ta m id n , a lso  h a v e  th is  e ữ e c t H y p o k a l-  
a e m ia  c a n  a lso  b e  c au se d  b y  a n  in c re a s e d  c e lỉu la r u p ta k e  
o f p o ta ss iu m  ra th e r th a n  e x c e ss  b o d y  lo sse s . T h is  m a y  
o c c u r w ith  d ru g s su c h  a s b e ta 2 a g o n ists  o r x a n th in e s , d u r- 
in g  in s u lin  th e ra p y , a cu te  a lk a lo s is , o r p o ss ib ly  b e  ỉn d u ce d  
b y  c a te c h o la m in e s  a ỉte r  m y o c a rd ia l in ía r c t io n . H y p o k a l-

a e m ia  se c o n d a ry  to  h yp o m ag n e sae m ia  (se e  p . 1 7 7 6 .3 ) can  
o c c u r.

H y p o k a la e m ia  re s u lts  in  n e u ro m u s c u la r d is tu ib a n c e s  
ra n g in g  h o m  m u sd e  w e a k n e ss  to  p a ra ly s is  a n d  re sp ừ a to ry  
ù is u íB d e n c y  a n d  c an  a ỉso  cau se  rh a b d o m y o ly s is , E C G  
a b n o rm a liú e s . a n d  ile u s . C h ro n ic  h y p o k a la e m ia  m a y  le a d  to  
re n a l tu b u la r d am ag e (h y p o k a la e m ìc  n e p h ro p a th y ). H yp o - 
k a la e m ia  in a e a s e s  th e  r is k  o ỉ d ig o x in  to x id ty .

T re a tm e n t in v o lv e s  c o ư e c tin g  a n y  u n d e rly in g  d lso rd e r 
a n d  re p la ce m e n t th e ra p y  w ith  p o ta s s iiu n  s a lts . O ra l 
p o ta ssiu m  su p p le m e n ts a re  g e n e ra lly  p re ỉe rre d  b u t in  
se v e re  h y p o k a la e m ia  a sso d a te d  w ith  c a rd ia c  a rrh y th m ia s , 
p a ra ly s is  o r d ia b e tic  k e to a d d o s is . p a re n te ra l th e ra p y  m a y  b ẹ 
n e c e ssa ry . P o ta s á u m  s a ỉts , u s u a llỹ  p o ta ssiu m  c h ỉõ iĩd e , m ay  
b e  g iv e n  b y  in tra v e n o u s  in íu s io n  b u t m u st b e  a d m ỉn iste re d  
s lo w ly  to  a v o id  c a u sin g  h y p e rk a la e m ia  a n d  a sso d a te d  
c a rd ia c  to x id ty ; p la sm a -p o ta ssiu m  c o n c e n tra tío n s sh o u ld  be 
d o s e ly  m o n ito re d  an d  E C G  m o n ito rin g  m a y  b e  re q u ire d . 
T h e  c h o ice  o f s a lt fo r o ra l p o ta sá u m  re p la ce m e n t d ep en d s 
o n  c o -e x is tin g  a d d -b a se  a n d  e le d ro ly te  d ỉs tu rh a n c e s . 
P o ta ssiu m  c h lo rid e  is  g e n e n iQ y  th e  d ru g  o ỉ c h o ic e  ỉo r  th e  
tre a tm e n t o f h y p o k a la e m ia  in  p a tìe n ts  w ith  m e ta b o lic  
a lk a lo s is  w ith  h y p o c h lo ra e m ia , vvh e re as a  s a ỉt su c h  a s th e  
b ica rb o n a te  m a y  b e  p re ỉe rre d  in  p a tìe n ts  w ith  h y p e rc h lo r-  
a e m ic  a d d o sis  a s in  so m e re n a l tu b u la r a d d o se s. H y p o k a l-  
a e m ia  se c o n d a ry  to  h yp o m ag n e sae m ia  re q u ứ e s m ag n e siu m  
re p la ce m e n t th ẽ ra p y .
R e íe re n c e s .

1. Halperỉn M ỉ. Kameỉ KS. Potassium. Lanoet 1998; 352: 135-40.
2. Gesnari FJ. Hypokaỉemũ. N Bngl J  Med 1998; 339: 451-8.
3. Cohn JN, ữ  a i New guidelỉnes for potasỉum repỉacement ỉn dtnical

pracúce: a contemporiry revỉew by the Natỉonaỉ Coundl on Potassỉum
in Cỉinicaỉ Practỉce. Areh btíem Med 2000; 160: 2429-36.

BAKTỈBCS SYNDROME B a rtte ^ s  sy n d ro m e  is  a  se t o f c io se ly  
re la te d  d iso rd e rs  th o u g h t to  re s u lt b o m  in h e rite d  d e ỉe cts 
in  io n  tra n sp o rt in  v a iỉo u s  se c tio n s  o f th e  re n a l tu b u ỉe . 1-2 

P a tỉe n ts  e x h ib it h y p e rp la s ia  o f th e  ju x ta g lo m e ru la r c e lls , 
h y p o k a la e m ia  a n d  m e ta b o lic  a lk a lo s is , a n d  e xc e ss  a ld o ste r- 
o n e , p ro s ta g la n d in , a n d  re n in  p ro d u c tio n . S ym p to m s a re  
p rim a r iỉy  th o se  o f th e  h y p o k a la e m ia , in d u d in g  m u sd e  
vve a k n e ss; p o ly u ria  a n d  e n ũ re s is , a n d  g ro w th  re ta rd a tío n  
in  đ ú ld re n , c a n  o c c u r. In  c o n tra s t to  o th e r h y p e rre n in a e -  
m ic  S ta te s, p a tie n ts  do n o t h a v e  h y p e rte n s io n  õ r o e d e m a .

T re a tm e n t ra re ly  c o m p le te ly  c o rre c ts  h y p o k a ỉa e m ia . 
P o ta ssiu m  su p p le m e n ta tío n  m a y  b e  g iv e n , võ h ile  a  c y d o - 
o xy g e n ase  in h ib ito r  su  c h  a s in d o m e ta d n , o r a n  A C E  
in h ib ito r su c h  a s c a p to p ril, c a n  p ro d u ce  b e n e ã L 2 S p iro n o - 
la c to n e  a n d  p ro p ra n o lo l h a v e  a lso  b e e n  tr ie d  a n d  
m ag n e sĩu m  s a lts  m ay  b e  g iv e n  i í  th e re  is  h yp o m ag n e s- 
a e m ia . 1

1. Guay-Woodford LM. Battter syndrome: unraveling the pathophysỉolo>
gk énigma. Am JMeắ 1998; 105:151-61.

2. Amỉrỉaic ỉ. Dawsoo XP. Bamer ỉyndrmne: an ơverview. ợ J  Mtd 2000;
93: 207-15.

D M C T G M X /C E D  HYPOKALAEMIA. R cd u ce d  p o la ss iu m  co n - 
c e n tra tío n s  m a y  re s u lt b o m  th e  u se  o ỉ p o ta ss iu m -lo s in g  
d iu re tíc s , p a rt ic u la r ly  th ia ã d e s  a n d  lo o p  d iu re tic s . C lin i-  
c a lly  s ig n iũ c a n t h y p o k a la e m ia  is  u n lik e ly  a t th e  d o ses u sed  
in  h y p e rte n s io n  an d  th e  ro u tin e  u se  o ỉ p o ta ssiu m  su p p le - 
m e n ts is  n o  Io n g e r re co m m e n d e d . H o w e v e r, th e  co n co m i- 
ta n t u se  o f a  p o ta ss iu m -sp a rin g  d iu re tic  su c h  a s a m ilo rid e  
o r , le ss  u s u a lly , a  p o ta ssiu m  su p p le m e n t, m a y  b e  n e c e ssa ry  
in  p a tie n ts  a t r is k  o f h y p o k a ia e m ia  (se e  a lso  H y d ro c h lo ro - 
th ia ã d e , E H e c ts  o n  E le c tro ly te  B a la n c e , p . 1 4 0 4 .2 ). 
HYPOKALAEMIC PEOODIC PARALYSIS. H y p o k a la e m ic  p e rio d ic  
p a ra ly s is  is  a n  ũ n h e rite d  d iso rd e r in  w h ic h  e p iso d e s o f 
h y p o k a la e m ia  w ith  m u sc le  vve a kn e ss o r p a ia ly s is  a p p e ar 
to  b e  a sso d a te d  v v ith  a  s h iỉt  in  p o ta ssiu m  b o m  th e  e x tra -  
c e llu la r  to  th e  in tra c e llu la r  f lu id . A c u te  a tta c k s  a re  tte a te d  
v v ith  p o ta ssiu m . g iv e n  o ra lly  o r in tra v e n o u s ly . P ro p h y la x is  
w ith  a c e ta zo la m id e u  o r d ic lo íe n a m id e 5 h a s b e e n  ío u n d  to  
reduce the írequency  and  severity of attacks.

1. Ahlawat SK. Sachdev A. Hypokalaemic paralysỉỉ. Postgrad Med J 1999;
75:193-7.

2. Bond EF. Channelopathies: potassỉum-related periodỉc panỉyses and
simỉlar dỉsorders. AACN ơừt Issiưs 2000; ILỉ 261-70.

3. Sansone V, et ai. Treaunent íor periodic paraiysis. Available in The
Cochrane Database of Synematíc Reviem; Issue 1. Chỉchester John
WUey; 2008 (accessed 19/02/09).

Sodium Homoeostasis
S o d iu m  is  th e  p rin d p a l c a tío n  in  th e  e x tra c e lỉu la r E u id  an d  
is  re sp o n sib le  fo r th e  m a in te n a n c e  o f th e  e x tra c e llu la r flu id  
v o lu m e  a n d  o s m o la lity . In  a d d ỉtío n , so d iu m  is  a lso  in v o lv e d  
in  n e rv e  c o n d u c tio n , m u sd e  c o n tra c tlo n . a d d -b a se  b a la n c e , 
a n d  c e ll n u tr ie n t u p ta k e . A  u s u a l p la sm a  c o n c e n tra d o n  o f 
so d iu m  w o u ld  b e  e x p e c te d  to  b e  w ith in  1 3 5  to  
1 45  m m o l/ lỉữ e .

S o d ỉu m  h o m o e o sta sis is  c o m p le x  a n d  d o se ly  a sso d a te d  
w ith  Q u id  b a la n c e . T h e  o sm o la lity  a n d  v o lu m e  o í th e  
e x tra c e llu la r flu id  a re  tíg h t ly  re g u la te d . S m a ll ch an g e s in  
o sm o la lity  (p la sm a -so d iu m  c o n c e n tra tio n s ) a re  c o rre c te d  b y  
a lte ra tio n  o f e x tra c e llu la r v ọ lu m e . T h is  b a la n c e  o f p la sm a  
o sm o la lity  is  a c h ie v e d  b y  th e  se c re tio n  o r su p p re ss io n  oí 
a n tid iu re tic  h o rm o n e  (A D H ; v a s o p re s s in ), w h ic h  p rim a r ily  
C o n tro ls w a te r e xc re ú o n  b y  th e  k id n e y . A  te n d e n c y  to w a rd s
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h y p o n á tra e m ia  su p p re sse s A D H  se c re tío n  a n d  p ro m o te s 
re n a l lo s s  o ỉ w a te r ; a n  in c re a s e  in  A D H  se c re tio n  in c re a se s 

ẹ  w a te r re a b so rp tìo n  b y  th e  re n a l d is ta l tu b u le s . C h an g e s in  
e x t r a c e llu la r  v o lu m e  w ill a ls o  a ííe c t  A D H  re le a s e  
in d e p e n d e n tly  o ỉ o s m o la lity . In  a d đ itio n , ch an g e s in  
e x t ra c e llu la r  v o lu m e  re s u lt in  m o d u la tío n  o i  th e  re n a l 
e x c re tio n  o f so d iu m .

T o ta l b o d y  so d iu m  c o n te n t is  re g u la te d  b y  re n a l so d iu m  
e x c re t io n . w h ic h  c a n  v a ry  w id e ly  d e p e n d in g  o n  d ie ta ry  
in ta k e . V a iỉo u s  m e ch a n ism s a ie  in v o lv e d  in  c o n tro llin g  
re n a l so d ỉu m  e x a e t ỉo n  ỉn d u d in g  th e  re n in -a n g io te n sm  
S y s te m , g lo m e ru la r S ltra t ío n  ra te , an d  n a t r iu ie t ic  ía c to rs . A  
re d u c tio n  ỉn  e x t ra c e llu la r  ũ u id  v o lu m e  le a d ỉ to  th e  
p io d u c tio n  o f a n g io te n s in  n w h ic h  s tú n u la te s  th e  s e a e tío n  
o f a ỉd o s te ro n e . A ld o ste ro n e  p ro m o te s th e  re a b so rp tio n  o ỉ 
so d iu m  io n s  b y  th e  d is ta l tu b u le s . T b e re  m a y  b e  s ig n íh c a n t 
e S e c ts  o n  so d iu m  h o m o e o sta sis i f  a d re n a l in s u íũ d e n c y  o r 
m in e ra lo c o rtíc o id  e x c e ss  d is tu rb  th is  m e c h a n ism .

Hypematraeniki. H y p e m a tra e m ia  i ỉ  a n  a b n o n n a l rís e  in  
th e  p la sm a -so d iu m  c o n c e n tra tio n  w ith  a  s im u lta n e o u s  rise  
in  p la sm a  o s m o la lity . I t  is  g e n e ra lly  a sso d a te d  v v ith  
v o lu m e  d e p le tio n  w h e n  w a te r in ta k e  is  le s s  th a n  vva te r 
lo sse s  th ro u g h  re n a l o r e x ữ a re n a l ro u te s . T h e  c au se s 
in d u d e  im p a ứ e d  th ir s t . a s in  com a o r e s s e n tia l h yp e m a - 
ư a e m ia , o sm o tic  d iu re s is  (so lu te  d iu re s is ), a s in  d ia b e tic  
k e to a d d o s is  (se e  D ia b e tic  E m e rg e n d e s . p . 4 6 5 .3 ) o r a ỉte r  
d ru g s su c h  a s m a n n ito ỉ, a n d  e x c e ss iv e  w a te r lo sse s , e ith e r 
tro m  th e  k id n e y , a s in  d ia b e te s in s ip id u s  (p . 2 3 4 8 .2 ), o r 
e x t ra re n a lly , fo r e xa m p ỉe  b e cau se  o f e x c e ss iv e  sw e a tin g  o r 
d ia rrh o e a .

H y p e m a tra e m ia  c a n  a lso  o c c u r a fte r e x c e ss iv e  o ra l 
so d iu m  in ta k e  (b u t th is  is  u n c o m m o n ) a n d  a ỉte r  
in a p p ro p ria te  u se  o f in tra v e n o u s  so d iu m  c h lo rid e .

T h e  c lin ic a l m a n iíe s ta tìo n s  o f h y p e m a tra e m ia  a re  cau se d  
b y  th e  e ffe c t o ỉ in c re a s e d  p la sm a  o sm o ỉa lity  o n  th e  b ra in  an d  
in c lu d e  so m n o le n ce , c o n ỉu s io n , re s p ira to ry  p a ra ly s is , an d  
co m a . C N S  sym p to m s a re  m o re  sẽ v e re  w h e n  h y p e m a - 
tra e m ia  d e ve lo p s ra p id ly . ư th e re  is  v o lu m e  d e p le tio n , o th e r 
sy m p to m s su c h  a s h y p o te n s io n , ta c h y c a id ia , a n d  sym p to m s 
o ỉ d rc u la to ry  in s u ỉB d é n c y  m a y  o c c u r a s w e ll. A  h ig h  
v o lu m e  o ỉ d ỉlu te  u rin e  is  se e n  in  p a tie n ts  w ith  a b n o rm a l 
re n a l w a te r c o n se rv a tìo n . w h e rẽ a s a  lo w  v o lu m e  o f 
c o n c e n tra te d  u rin e  is  e x p e a e d  in  p a tie n ts  v v ith  im p a ire d  
th ir s t  o r e x c e sâ v e  e x tra re n a l w a te r lo s s .

T r e a t m e n t  o ỉ h y p e m a tra e m ia  u s u a lly  re q u ire s  w a te r 
re p la c e m e n t, a n d  d rin k in g  w a te r m ay  b e  s u ỉB d e n t ỉo r  so m e 
p a tie n ts . In  m o re  se v e re  c o n d itío n s , g lu co se  5 %  m ay  b e  
g iv e n  b y  s lo w  in tra v e n o u s  in íu s io n . A lte m a tiv e ly , so m e 
re co m m e n d  th e  u se  o f so d iu m  c h lo rid e  0 .9 %  i ỉ  v o lu m e  
d e p le tio n  ìs  se v e re . C a re  is  re q u ứ e d , a s to o  ra p id  c o ư e c tio n  
c a n  in d u c e  c e re b ra l o e d e m a , p a rt ic u la r ly  in  c h ro n ic  
c o n d itío n s .

I f  th e  to ta ỉ b o d y  so d ivu n  is  to o  h ig h , lo o p  d iu re tic s  m a y  b e 
u se d  to  in c re a s e  so d iu m  e x c re tio n , w ith  ũ u id  lo sse s b e in g  
re p la c e d  b y  a n  in íu s io n  o ỉ g lu co se  5 %  a n d  p o ta ssiu m  
c h ỉo rid e . I t  h a s  a ỉso  b e e n  su g g ested  th a t d ia ly s ís  m a y  b e 
n e c e ssa ry  i ỉ  th e re  is  s ig n ific a n t re n a l im p a irm e n t, i f  th e  
p a tỉe n t is  m o rib u n d . o r i í  th e  se ru m -so d in m  c o n c e n tra tio n  
is  g re a te i th a n  2 0 0  m m o l/ litre .
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Hyponatraemia. H y p o n a ơ a e m ia , a n  a b n o rm a l ía ll in  th e  
p la sm a -so d iu m  c o n c e n tra tio n , u s u a lly  w ith  a  sú n u lta - 
n e o u s ỉa ỉl in  th e  p la sm a  o sm o la h ty , is  n o t u n co m m o n . 
a n d  m a y  o c c u r in  d ise a se s a s đ iv e rse  a s h e a n  ía ilu re , d rrh -  
o s is . a d re n o c o rtic a l in s u íG á e n c y , h y p e rg ly c a e m ia , an d  
A ID S .

T h e  k id n e y  is  a b le  to  c o n se rv e  so d iu m , a n d  so d iu m  
d e p le tio n  d u e  to  lo w  s a lt in ta k e  is  ra re . S o d iu m  d e p le tio n  
m a y  o c c u r ư th e re  a re  a b n o xm a l lo sse s , e ith e r h o m  th e  g u t 
a s a  co n se q u e n c e  o f re p e a te d  d ia n h o e a  a n d /o r v o m itín g  o r 
h o m  th e  k id n e y , fo r e x a m p le , d u e  to  v a rio u s  re n a l d iso rd e ts 
o r th e  o v e ru se  o f d iu re tíc s  (se e  u n d e r H y d ro c h lo ro th ia á d e , 
E ữ e c ts  o n  E le c tro ly te  B a la n c e , p . 1 4 0 4 .3 ).

T h e  m o st co m m o n  c a u se  o f h y p o n a tia e m ia  is  d ilu tio n . 
T h is  m a y  re s u lt h o m  e x c e s s iv e  Q tiid  in ta k e , ío r  e xa m p le  th e  
in g e s tio n  o ỉla ig e  v o lu m e s  o f w a te r in  p a tie n ts  w ith  p rim a ty  
p o ly d ip s ỉa  (p sy ch o g e n ic  p o ly d ip s ia ). M o re  o h e n , h ơ w e v e r, 
it  is  a  re s u lt o í re d u c e d  w a te r e x c re tio n , a s in  re n a l 
ỉm p a in n e n t o r th e  sy n d ro m e  o i  in a p p ro p ria te  se c re tio n  o f 
a n tid iu re t ic  h o rm o n e  (S IA D H — p . 2 3 5 1 .2 ). P o sto p e ra tiv e  
h y p o n a tra e m ỉa  is  a  h e q u e n t c o m p lic a n o n  w h ic h  c a n  b e 
e x a c e ib a te d  b y  th e  in a p p ro p ria te  in tra v e n o u s  u se  o f 
h y p o to n ic 1 o r e v e n  is o to n ic . 2 ũ u id s .

H y p o n a tra e m ia  d u e  to  so d h im  d e p le tio n  in  th e  p re se n ce  
o í v o lu m e  c o n tra c tio n  m a y  c a u se  o rth o s ta tic  h y p o te n s io n  
a n d  d rc u la to ry  in s u ffid e n c y . D ỉlu tio n a l h y p o n a tra e m ia  c a n  
b e  a sy m p to m a tỉc  b u t h e a d a c h e , c o n íu s io n , n a u se a , vo m i- 
tin g , so m n o le n ce , a n d  w e a k n e ss  m ay  o c c u r. I f  se v e re , 
c e re b ra l o ed em a m a y  le a d  to  re s p h a to iy  a r re s t  c o n v u ls io n s .

an d  c o m a . C N S  sy m p to m s a re  m o re  co m m o n  w h e n  th e  
c o n d itio n  is  a c u te .

T h e ra p y  is  g u id e d  b y  th e  ra te  o ỉ d e v e lo p m e n t a n d  
d eg ree  o ỉ h y p o n a tra e m ia , a c c o m p a n y in g  sy m p to m s, a n d  
th e  S ta te  o ỉ w a te r b a la n c e , a n d  s h o tiỉd  a lso  ta k e  in to  a cc o u n t 
th e  u n d e rỉy in g  c a u se . M ild  a sy m p to m a tic  h y p o n a tra e m ia  
does n o t u s u a lly  re q u ire  sp e d h c  th e ra p y . C h ro n ic  m ild  to  
m o d e ra te  so d iu m  d e p le tio n , su  c h  a s o c c u rs  in  sa lt- lo s in g  
b o w e l o r re n a l d ise a se , m a y  b e  tre a te d  w ith  o ra l so d iu m  
đ tỉo iỉd e  su p p le m e n ts v v h ile  e n s u iỉn g  a d e q u a te  flu id  in ta k e .

W h e n  th e re  is  s u b s ta n tia ỉ v o lu m e  d e p le tío n , v o lu m e  
re p la ce m e n t is  n e c e ssa ry  a n d  in tra v e n o u s  so d iu m  c h lo rid e
0 . 9 .  is  o fte n  u se d . 5' 5

C h ro n ic  d ilu ú o n a l h y p o n a ư a e m ia , w h ic h  is  o h e n  
a sy m p to m a tic  c a n  g e n e ra lly  b e  m an ag e d  b y  c o rre c tỉn g  
th e  u n d e iiy in g  d ise a se ; w a te r re s tric tio n  m a y  a lso  b e 
n e c e ssa ry  a n d  d ru g s th a t in te r íe re  v v ith  th e  a c tio n  o f A D H  
su  ch  a s d e m e d o c y d in e  o r lith iu m  c a rb o n a te  m a y  b e u s e íu l 
in  S IA D H . 3' 4 P u ro se m id e  p lu s  o ra l so d iu m  c h lo rid e  
su p p le m e n ts h a v e  a lso  b e e n  ũ se d .7

A c u te  sy m p to m a tic  h y p o n a tra e m ia  (w a te r in to x ic a tio n ) 
is  g e n e ra lly  a sso c ia te d  w ith  p la sm a -so d iu m  c o n c e n tra tio n s  
b e lo w  1 2 0 m m o l/ !iư e  a n d  re q u ire s  m o re  a g g re ss iv e  
th e ra p y . T h is  in v o lv e s  g iv in g  h y p e rto n ic  o r iso to n ic  
so d iu m  c h lo tid e  in tra v e n o u s ly , o íte n  w ith  a lo o p  d iu re tic  
su ch  a s fu ro se m ìd e , e sp e d a lly  i f  Q u id  o v e rlo a d  is  lik e ly  to  
be a  p ro b le m . 4-4-7 T h e  a im  is  to  re n d e r th e  p a tie n t 
a sy m p to m a tic , w ith  a  p la sm a -so d iu m  c o n c e n ư a tio n  o í 1 2 0  

to  1 3 0 m m o l/ litre ; th e  p la sm a -so d iu m  c o n c e n tra d o n  
sh o u ld  n o t b e c o ire c te d  to  n o rm a l v a lu e s  n o r sh o u ld  
h y p e m a tra e m ia  b e  a llo v v e d  to  d e v e lo p . 1-6-7 P la sm a -so d iu m  
c o n c e n tra tio n s an d  th e  to ta l b o d y -w a te r v o lu m e  sh o u ld  b e 
m o n ito re d  th ro u g b o u t.

A  ra  re  n e u ro lo g ic a l sy n d ro m e  k n o w n  a s C e n tra l p o n tin e  
m y e lin o ly s is  (o sm o tic  d e m y e lin a tio n ) h a s b e e n  a sso d a te d  
w ith  th e  o v e r-ra p id  c o rre c tio n  o f sy m p to m a d c  h y p o n a a -  
ae m ia . p a rtic u la r ly  if  th e  c o n d itio n  is  w e ll e s ta b lish e d . 
H o w e v e r, th e re  is  n o  c o n se n su s a b o u t th e  o p tim a l 
a d m in is tra tío n  o i  in ư a v e n o u s  so d iu m  c h lo rid e . an d  a 
n u m b e r o f re g im e n s h a v e  b e e n  su g g e ste d . G e n e ra lly , it  h a s 
b een  re co m m e n d e d  th a t th e  ra te  o f c o rre c tio n  o f p lasm a - 
so d iu m  sh o u ld  b e 0 .5  to  1 m m o l/ litre  p e r h o u r. a n d  n o t 
e xce e d in g  2  m m o l/ liư e  p e r h o u n  m a x im u m  c o rre c tio n s  
h a ve  in d u d e d  8  m m o l/Iiư e  p e r 2 4  h o u rs ,7 12  m m o l/ litre  p e r 
2 4  h o u rs  o r 1 8 m m o l/ litre  o v e r th e  f ir s t  4 8  h o u rs , 4 an d  
2 0 m m o l/ litre  in  th e  fir s t  4 8  h o u rs . 1 S o m e 1-5 h a v e  g iv e n  
m o re  sp e d h c  le co m m e n d a tio n s d e p e n d in g  o n  th e  se v e rity  
o f sy m p to m s, su g g e stin g  th a t p a tie n ts  v v ith  se v e re  
sy m p to m s, su  c h  a s s e iz u re s , re s p ira to ry  a r re s t , o r 
n e u ro g e n ic  p u lm o n a ry  o e d e m a , re q u ire  ra p id  c o rre c tio n  
in  th e  fir s t  fe w  h o u rs , a im in g  fo r a n  in ió a l in c re a s e  in  
p la sm a -so d iu m  ‘ o f 2  to  4 m m o I/ lú re , fo llo w e d  b y  a 
c o n tin u o u s in íu s io n .

M o re  re c e n tly , th e  v a so p re ss in  re c e p to r a n ta g o n is ts 
c o n iv a p ta n 5,6 a n d  to lv a p ta n  h a v e  b e co m e  a v a iỉa b le  fo r  th e  
m an ag e m e n t o ỉ e u v o la e m ic  a n d  h y p e rv o la e m ic  h y p o n a tr- 
a e m ia . C o n iv a p ta n  is  g iv e n  tn ư a v e n o u s ly  w h e re a s  
to lv a p ta n  ís  g iv e n  o ra lly .
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DiaỊysịs Solutions
Solutiones para diálisis; Pacreopbi đna ,C|Ị4ámi3a. '

Pharmacopoeias. In  Eur. (se e  p . v u ), w h ic h  in c lu d e s  
se p a ra te  m o n o g ra p h s fo r S o lu tio n s  fo r h a e m o d ia ly s is , 
h a e m o B ltra tio n  a n d  h a e m o d ia filtra tio n , a n d  p e iitc m e a l 
d ia ly s is .

Dialỵsis and Haemofiltration
D ia ly s is  a n d  ũ ltra t io n  S o lu tio n s a re  S o lu tio n s o ỉ e le c tro ly te s  
ỉo n n u la te d  in  c o n c e n tra tio n s  s im ila r  to  th o se  o ỉ  e x tra -  
c e llu la r  flu id  o r p la sm a . T h e y  a lw a y $  c o n ta in  so d iu m  a n d  
c h lo rid e  a n d  b ica rb o n a te  o r a  b ic a tb o n a te  p re c u rso r. In  
a d d itio n , th e y  o fte n  c o n ta in  c a id u m  a n d  m a g n e siu m , a n d  
ra re ly  p o ta ss iu m . G ỉu c o se  m a y  b e  ad d e d  a s a n  o sm o tic  
a g e n t T h e se  S o lu tio n s a llo w  th e  re m o v a l o í v v a te r an d  
m e ta b o lite s  a n d  th e  re p la c e m e n t o f e le c tro ly te s .

In  .haemodùiiystí, th e  e xc h a n g e  o í io n s  b e n v e e n  th e  
so lu tío n  an d  th e  p a tie n t's  b lo o d  is  m ad e  a cro ss a  se m ì- 
p e rm e a b le  m e m b ra n e . p h m a rily  b y  d iữ u s io n . E x c e s s  ílu id  i ỉ  
re m o ve d  b y  u ỉtra ã ltra t io n  a c h ie v e d  b y  a  p re ssu re  g ra d ie n t. 
M e m b ra n e s a re  e ith e r  d e riv e d  h o m  c e llu lo s e  (e .g .

c u p ro p h a n e ) o r a re  s y n th e t ỉc  B ic a rb o n a te  ra th e r th a n  a  
b ic a ib o n a te  p re c u rso r is  in c re a s in g ly  p re ỉe ire d  a s th e  
b ica rb o n a te  so u rc e  in  h a e m o d ia ly s is  s in c e  th e  p ro b le m s o ỉ 
p re d p ita tio n  o í c a ld u m  a n d  m a g n e siu m  h a v e  b e e n  
o ve rco m e  b y  ch an g e s in  d ia ly s is  te d u ũ q u e . A c e ta te  is  s t ỉll 
u se d  ỉn  so m e  d ia ly s e rs , b u t is  th o u g h t to  h a v e  v a so d ỉla to r 
a n d  ca rd io d e p re ssa n t a c tio n s , a n d  m a y  n o t b e  c o n v e rte d  to  
b ica rb o n a te  ía s t e n o u g h  ỈO T h ig h - flu x  h a e m o d ia ly s is  o r in  
p a tíe n ts  w ith  liv e r  d ise a se . H a e m o d ia ly s is  S o lu tio n s a re  
p ro v id e d  in  a  s te r ile  c o n c e n tra te d  fo n n  ỉo r  d ilu tio n  w ith  
w a te r b e ỉo re  u se ; th is  w a te r n e e d  n o t b e s te r ile .

In  peritoneal dùtlysừ, th e  e xc h a n g e  is  m ad e  a a o s s  th e  
m e m b ra n e s o ỉ th e  p e iito n e a l c a v ity  p rim a r ily  b y  d iỉfu s io n . 
E x c e s s  D u id  is  re m o ve d  b y  u ltra h ltra tio n  a c h ie v e d  b y  th e  
u se  o í o sm o tic  a g e n ts su  c h  a s g lu co se . T h e  p ro b le m s o f 
c a ld u m  b ic a rb o n a te  p re d p ita tio n  h a v e  n o t y e t b een  
o v e rc o m e , a n d  la c ta te  is  g e n e x a lly  u se d  a s th e  b ica rb o n a te  
p re c u rso r. P e rito n e a l d ia ly s is  S o lu tio n s m u st b e  s te iile  an d  
a p y ro g e n ic .

In  haemoỊilơation. b lo o d  is  B lte re d  ra th e r th a n  d ia ly se d . 
M e ta b o lite s  a re  re m o v e d  b y  c o n v e c d v e  tra n sp o rt, an d  
e xc e ss w a te r b y  h y d ro sta d c  u ltra S lữ a tio n . F lu id  an d  
e le c u o ly te s  a re  re p la ce d  b y  d ire c t in tra v e n o u s  in ỉu s io n . 
M o st h a e m o filtra tio n  S o lu tio n s u se  a ce ta te  o r la c ta te  as th e  
b ica rb o n a te  so u rc e . H a e m o A ltra tĩo n  S o lu tio n s m u st be 
s te tile  a n d  a p y ro g e n ic .

Uses and Adminiskation
D ia ly s is  a n d  S ltra t io n  p ro c e d u re s a re  u sed  in  re n a l ía ilu re  to  
c o rre c t d e c ư o ly te  im b a la n c e , c o rre c t D u id  o v e rlo a d , and  
re m o ve  m e ta b o lite s . T h e y  a ỉso  h a v e  a lim ite d  ro le  in  th e  
tre a tm e n t o í o ve rd o sa g e  a n d  p o iso n in g . T h e  tw o  m a in  
te c h n iq u e s a re  h a e m o d ia ly s is  a n d  p e rito n e a l d ia ly s is ; 
h a e m o h ltra tio n  is  u se d  le s s  h e q u e n tly . T h e  c h o ic e  o f 
te c h n iq u e  w ill d ep en d  o n  th e  co n d ỉd o n  to  b e  ữ e a te d , th e  
d in ic a l S ta te  o f th e  p a tíe n t, p a tíe n t p re le re n c e , an d  
a v a ila b ility .

H a e m o d ia ly s is  is  m o re  e S ìd e n t th a n  p e rito n e a l d ia ly s is  a t 
d e a rin g  sm a ll m o le c u le s  su c h  a s u re a . y vh e re a s p e rito n e a l 
d ia ly s ứ  m a y  b e  b e tte r a t d e a rin g  ỉa ig e r  m o le c u le s . 
H a e m o d ia ly s is  is  c o n s id e re d  to  b e  le ss  p h y s io lo g ic a l as ỉt  
a lte m a te s  p e rio d s o f h ig h  d e a ra n c e  w ith  p e rio d s o f no  
d e a ra n c e .

H a e m o d ia ly s is  ỉs  u s u a lly  p e río rm e d  in te rm in e n tly  
(o lte n  3 tú n e s a w e e k ); a  ty p ic a l se ss io n  ta k e s  3 to  5 h o u rs . 
M o re  re c e n tly  h ig h - flu x  d ia ly s e rs  h a v e  b e e n  d eve lo p ed  
v v h ic h  h a v e  re d u ce d  th e  tỉm e  re q u ire d  fo r d ỉa ly s is  se ss io n s.

P e r ito n e a l d ỉa ly s ũ  m ay  b e p e río im e d  c o n tin u o u s ly  o r 
in te rm itte n tly . C o n tin u o u s  a m b u la to ry  p e rìto n e a l d ia ly s is  
(C A P D ) is  th e  m o st c o m m ọ n ly  u se d  te c h n iq u e . P a tie n ts  
re m a in  m o b ile , e xc e p t d u rin g  e xc h a n g e s , a n d  c an  c a rry  o u t 
th e  p ro c e d u re  th e m se lv e s . T h e re  is  a lv v a y s d ia ly s is  so lu ú o n  
in  th e  p e iito n e a l ca  v i ty , a n d  th ìs  is  d ra in e d  a n d  re p la ce d  3 to  
5 d m es d a ily . C o n tin u o u s  c y d e  p e rito n e a l d ia ly s ìs  (C C P D ) is  
s im ila r . e xc e p t th a t e xc h a n g e s a re  c a ir ie d  o u t a u to m a tìc a lly  
o v e m ig h t, a n d  p a tíe n ts  d o  n o t h a v e  to  c a n y  o u t a n y  
e xch a n g e s d u rin g  th e  d a y . In te n n it te n t p e rito n e a l d ia ly s is  
(IP D ) re q u ire s  th e  p a tíe n t to  b e  c o n n e a e d  to  a  d ia ly s is  
m a c h in e  fo r 12 to  2 4  h o u rs  2  to  4  tim e s a  w e e k . D u tin g  th is  
tim e , d ia ly s is  s o lu tìo n  is  p u m p e d  in to  a n d  o u t o f th e  
p e rito n e a l c a v ity , w ith  a  d w e ll tim e  o f a b o u t 1 0  to  2 0  

m in u te s .
H a e m o Q ỉtra t ỉo n  is  u s u a lly  p e rio rm e d  a s a c o n tín u o u s 

te c h n iq u e  a n d , a s it  is  n o t p o rta b le , its  p rin d p a l u se  is  in  
in te n s iv e  c a re  u n its . I t  m a y  a lso  b e  u se d  in te rm itte n tly  a s an  
a d ju n c t to  h a e m o d ia ly s is  in  p a tìe n ts  w ith  e xce ss flu id  
vve ig h t g a in . C o n tin u o u s  a rte rio v e n o u s  o r ve n o ve n o u s 
h a e m o d la S ltra tío n  (C A V H D  o r C V V H D ) co m b in e s d ia ly s is  
a n d  B lt ra tìo n .

A sse ss in g  se ru m  c o n c e n tra tío n s  o f u re a  o r c re a tin in e  
b e ío re  th e  n e x t d ia ly s is  se ss io n  is  n o t a  good m e a su re  oi  th e  
a d e q u a cy  o f th e  d ia ly s is , so  v a rio u s  o th e r m e asu re s h a v e  
b e e n  d e ve lo p e d  in d u d in g  th e  u re a  re d u c tío n  ra tío  a n d  u re a  
k in e tíc  m o d e llin g . T h e  u se  o f su  c h  m e asu re s is  m o re  
e sta b lish e d  ỉo r  h a e m o d ia ly s is  th a n  fo r p e rito n e a l d ia ly s is .
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A c u te  ren a l  ía ilu r e . A cute  re n a l ía ilu re  (a c u te  re n a l 
in ju r y ) is  c h a ra c te ris e d  b y  a  ra p id  đ e d in e  in  k id n e y  fu n c -  
tio n , an d  h a s  a  v a rie ty  o í c a u se s .1'*  I t  is  o fte n  d a ss iS e d  b y  
o rig in  as prerenal (e .g . d ue to  h y p ó v o la e m ia  su c h  a s th a t 
a sso d a te d  w ith  sh o c k , b u m s , o r d e h y đ ra tio n ; co n g e stive  
h e a rt ía ilu r e ; o r re n a l a rte ry  o b s tru c d o n ), rtnal (su c h  as 
a cu te  tu b u la r n e c ro s is  o r in te r s t it ia l n e p h ritis  o í v a rio u s  
ca u se s , in d u d in g  n e p h ro to x ic  d ru g s a n d  in íe c t ío n s ). o r 
postrenaỉ (a c u te  u r in a ry  tra c t o b s tru c tio n ). T h e  p ro g n o sis 
d ep en d s o n  th e  u n d e rly in g  d ise a se , w h ic h  sh o u ld  be id e n - 
tifie d  an d  ơ e a te d  ư  p o ss ib le , b u t th e  m o rta lity  m ay s t íll b e 
a s  h ig h  ã s 6 0 % , p a rtic u la r ly  a fte r su rg e rỵ  o r tra u m a  a n d  
in  p a tíe n ts  w h o  b eco m e  o lig u r ic . M a n ag e m e n t is  e sse n - 
t ia lly  su p p o rú v e  in  th e  h o p e  th a t re n a l h m c tio n  w ill 
re c o v e r. C o m p lỉc a tio n s  o f a c u te  re n a l ía ilu re  in d u d e  
e x t ra c d lu la r  v o lu m e  o v e rlo a d  a n d  h y p o n a tra e m ia , h y p e r- 
k a la e m ia , m e ta b o lic  a d d o s is , h y p e rp h o sp h a ta e m ia  an d  
h y p o c a ỉc a e m ia . Ih o s e  c o m p lic a tio n s  re q u irin g  u rg e n t 
tte a tm e n t, o fte n  in c lu d in g  th e  u se  o f d ia ly s is , a re  se v e re  
h y p e rk a la e m ia  (p . 1 7 7 7 .1 ), p u lm o n a ry  o ed em a , p e ric a rd - 
it is , ạ n d  se v e re  m etab o H c a d d o s is  (p . 1 7 7 5 .2 ). T h e  u se  o f 
d ia lỵ s is  b e ỉo re  d in ic a l á g n s o f u ra e m ia  is  a  m a tte r o í 
d eb a te  s in c e  it  d o es n o t a p p e a r to  h a ste n  re c o v e ry  per ĩ í , 1 

b u t a ll sa v e  th e  sh o rte s t e p iso d e s o f a cu te  re n a l ía ilu re  w ill 
re q u ứ e  so m e  fo rm  o f re n a l re p la ce m e n t th e ra p y  w ith  
d ia ly s is  o r h lt r a t io n . In te rm itte n t h a e m o d ia ly s is  an d  p e ri-  
to n e a l d ia ly s is  a re  b o th  u se d , b u t th e  n e w e r h a e m o ũ ltra - 
tio n  te c h n iq u e s  h aV e  th e o re tic a l a d va n ta g e s in  te rm s o f 
v o lu m e  c o m ro l a n d  c a rd io v a s c u la r s ta b ility , an d  a re  
in c re a s in g ly  p re íe rre d . 2-9-10

N u m e ro u s d ru g s h a v e  b e e n  tr ie d  in  a tte m p ts to  a tte n u a te  
re n a l in ju r y  o r h a s te n  re c o v e ry  in  p a tie n ts  w ith  a cu te  
tu b u ỉa r n e c ro s is  d u e  to  isc h a e m ia  o r n e p h ro to x in s . 1' 5 1 1 1 1  

T h e se  in d u d e  d ru g s to  in c re a s e  re n a l b lo o d  flo w  (e .g . lo w - 
d o se  d o p a m in e , a t r ia l n a tr iu re tic  p e p tid e , o r p ro sta - 
g la n d in s ), d ru g s to  in c re a s e  u rin e  flo w  a n d  p ro te c t th e  
e p ith e lia l c e lls  (m a n n ito l a n d  lo o p  d iu re tic s , c a ld u m - 
c h a n n e l b lo c k e rs ), o r th e  u se  o f c h e la tin g  ag en ts o r 
a n tíd o te s  a g a in s t s p e d íìc  n e p h ro to x in s . C o n s is te n t d in ic a l 
b e n e h t h a s  n o t, h o v v e v e r, b e e n  sh o vvn  a n d  som e w o u ld  
a rg u e  a g a in s t th e  ro u tỉn e  u se  o f su c h  d ru g s . 4

A c u te  re n a l ía ilu re  is  re v e rs ib le  in  a b o u t 9 5 %  o f p a tỉe n ts  
w h o  s u rv iv e  th e  c o m p lic a tio n s . A  fe w  p a tie n ts  w h o  s u rv iv e  
a cu te  re n a l ĩa ilu r e  w ill re q u ire  io n g -te rm  d ia ly s is  o r k id n e y  
tra n s p la n ta tio n  (p . 1 9 3 5 .2 ).
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C h ro n ic  re n a l fa ilu r e . C h ro n ic  re n a ỉ la ilu re  is  th e  irre v e r-  
s ib le , u s u a lly  P ro g re s s iv e , lo ss  o f re n a l h m c tio n  th a t e v e n - 
tu a lly  re s u lts  in  e n d -stag e  re n a ỉ d ise a se  (E S R D ) a n d  th e  
n eed  fo r re n a l re p la ce m e n t th e ra p y  (d ia ỉy s is  o r re n a l 
tra n s p la n ta tio n ). T h e  ra te  o í d e d in e  in  re n a l h m c tio n  is  
g e n e ra lly  c o n s ta n t fo r e a ch  p a tie n t a n d  is  u s u a lly  m o n i- 
to re d  b y  m e a s u rin g  se ru m -c re a tin in e  c o n c e n tra tio n s a s a n  
in d ire c t in d e x  o f th e  g lo m e ru la r ã ltra t io n  ra te  (G F R ). In  
its  e a rly  sta g e s w h e n  th e  p a tie n t is  a sy m p to m a tic  P ro g re s
s iv e  lo ss o f re n a l h m c tío n  is  d e sc rib e d  a s d im in ish e d  re n a l 
re se rv e  o r c h ro n ic  re n a l in s u ffid e n c y . W h e n  th e  lim its  o f 
re n a l re s e rv e  h a v e  b e e n  e xce e d e d  a n d  sym p to m s b eco m e 
a p p a re n t, it  is  te n n e d  c h ro n ic  re n a l ía ilu re  o r o v e rt re n a l 
ỉa ỉlu r c . W h e n  re n a l b in c tio n  is  d im in ish e d  to  su c h  a n  
e x te rn  th a t life  is  n o  lo n g e r su s ta in a b le  (G F R  le ss th a n  
5 m ư m in u te ), th e  c o n d itio n  is  te n n e d  E S R D  o r u ra e m ia . 
M a n y  d ise a se s  c a n  le a d  to  E S R D , th e  m o st co m m o n  b e in g  
d ia b e tic  n e p h ro p a th y  (p . 4 6 5 .1 ), g lo m e ru lo n e p h ritis  
(p . 1 6 0 4 .3 ), a n d  h y p e rte n s io n  (p . 1 2 5 1 .1 ).

T h e  m a n a g e m e n t o f p a tie n ts  w ith  c h ro n ic  re n a l ía ilu re  
p rio r to  E S R D  in v o lv e s  m e asu re s to  c o n se rv e  re n a l íu n c tio n

an d  co m p e n sa te  fo r re n a l in s u ffid e n c y . M e th o d s to  s lo w  th e  
p ro g re ss io n  o f re n a l ỉa ilu re  in d u d e  th e  tre a tm e n t o f 
h y p e rte n s io n  (p . 1 2 5 1 .1 ), re d u c tio n  o f p ro te in u ria , a n d  th e  
le đ u c tio n  o f h y p e rlip id a e m ia  (p . 1 2 4 8 .1 ). A C E  in h ib ito rs  
(p . 1 2 8 4 .1 ) o r a n g io te n s in  n  re c e p to r a n ta g o n is ts  (se e  
L o s a rta n . p . 1 4 2 3 .3 ) a re  u se d  fo r th e  re d u c tio n  o ỉ 
p ro te in u ria  a n d  th e  c o n tto l o f h y p e rte n s io n . D ie ta ry  
p ro te in  re s tric tio n  (se e  R e n a l F a ilu r e , p . 2 0 4 3 .3 ) h a s a lsó  
b e e n  u se d  ío r  c o n tro l o ỉ p ro te in u ria , b u t c o n d u s iv e  
e v id e n c e  fo r a  re n a l p ro te c tiv e  e ổ e c t is  la d d n g . A n a e m ia  
(p . 1 1 4 2 .3 ), h y p e rp h o sp h a ta e m ia  (p . 1 7 7 6 .3 ), se c o n d a ry  
h y p e rp a ra th y ro id ism  (p . 1 1 7 0 .3 ), a n d  re n a l o ste o d y stro p h y  
(p . 1 1 7 0 .1 ) o fte n  re q u ire  a c tiv e  tte a tm e n t. N e p h ro to x ic  
d ru g s , in d u d in g  N S A ID s , sh o u ld  b e  a v o id e d .

T h e  c h o ic e  b e tvveen  h a e m o d ia ly s is , p e rito n e a l d ia ly s is , 
an d  o rg a n  tra n sp la n ta tìo n  is  c o n s id e re d , a n d  th e  'p a tie n t 
p re p a re d , b e ío re  it  is  a c tu a lly  re q u ứ e d . In  p a tie n ts  fo r w h o m  
tra n sp la n ta tio n  is  th e  p re ỉe rre d  o p tío n , d ia ly s is  m ay  s t ilỉ b e  
re q vú re d  v v h ile  w a itin g  fo r a  k ỉd n e y . K id n e y  tra n sp la n ta tìo n  
is  d isc u sse d  o n  p . 1 9 3 5 .2 . T h e re  a re  d iỉíe re n c e s  b e tvve e n  
c o u n trie s  in  th e  c h o ic e  o f d ỉa ly s is  te c h n iq u e  fo r p a tìe n ts  
w ith  E S R D . F o r e x a m p le , in - c e n tre  h a e m o d ia ỉy s is  is  u se d  in  
a b o u t 8 0 %  o ỉ p a tíe n ts  in  th e  U S A , w h e re a s  C A P D  is  u se d  in  
o v e r 5 0 %  o f p a tie n ts  in  th e  U K . O v e ra ll s u rv iv a l a p p e ars to  
b e  s im ila r  b e tw e e n  th e  2  te c h n iq u e s , b u t m o re  p a tie n ts  o n  
C A P D  w ill e v e n tu a lly  re q u ire  a  c h a n g e  to  a n o th e r d ia ỉy s is  
m e th o d  b e cau se  o ỉ a e a tm e n t {a ilu r e .

U n lik e  re n a l ư a n s p la n t p a tíe n ts , d ia ly s is  p ạ tie n ts  s t ìll 
re q u lre  re p la ce m e n t th e ra p y  w ith  h o rm o n e s th a t a re  
u s u a lly  p ro d u ce d  b y  th e  k id n e y . T h u s , re c o m b in a n t 
e ry th ro p o ie ó n  a n d  h y d ro x y la te d  v ita m in  D  a n a lo g u e s a re  
c o m m o n iy  g iv e n .
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Electrolyte dishirbances. H a e m o d ia ly s is  w ith  m ag n e siu m - 
b e e  d ia ly s is  s o lu tio n  h a s b c e n  u se d  to  re m o ve  m ag n e siu m  
b o m  th e  b o d y in  se v e re  h y p e rm a g n e sa e m ia  (p . 1 7 7 6 .2 ). 
S im ila iỉy , h a e m o d ia ly s is , a n d  so m e ó m es p e rito n e a l 
d ia ly s ỉs , h a s b e e n  u se d  in  tre a tin g  h y p e rc a lc a e m ia  
(p . 1 7 7 6 .1 ), h y p e rk a la e m ia  (p . 1 7 7 7 .1 ), h y p e m a trạ e m ia  
(p . 1 7 7 8 .1 ), an d  h yp e rp h o sp h a ta e m ia  (p . 1 7 7 6 .3 ).

Overdosage and poisoning. H a e m o d ia ly s is , o r le ss  o b e n  
p e rito n e a l d ia ly s is , c an  b e  u se d  to  re m o ve  so m e  su b sta n ce s 
b o m  th e  b o d y a íte r  o ve rd o sa g e  o r p o iso n in g . S u b sta n ce s 
m o st re a d ily  re m o ve d  h a v e  a  lo w  m o le c u la r w e ig h t, lo w  
v o lu m e  o f d is tr ib u tio n , lo w  p ro te in  b in d in g , h ig h  v v a te r 
s o ỉu b ility , a n d  h ìg h  re n a i c ỉe a ra n c e . E x a m p le s  o f a g e n ts 
fo r w h ic h  h a e m o d ia ly s is  m a y  h a v e  a ro le  in  th e  tre a tm e n t 
o f se v e re  o ve rd o sag e  in d u d e  a lc o h o l (p . 1 7 3 4 .1 ), e th y le n e  
g ly c o l (p . 2 5 0 0 .3 ), m e th y i a lc o h o l (p . 2 1 9 6 .3 ), lith iu m  
(p . 4 3 0 .2 ), an d  s a iic y la te s  su c h  a s a s p irin  (p . 2 4 .2 ). D ia ly s is  
m a y  b e  p a rtic u la r ly  im p o rta n t w h e n  p o iso n in g  w ith  th e se  
a g e n ts is  c o m p lic a te d  b y  re n a l {a ilu r e .

Adverse Effects
A d v e rse  e ffe c ts  o c c u rrin g  d u rin g  haemodiatysis in d u d e  
n a u se a , v o m itin g , h y p o te n s io n , m u sd e  c ra m p s, a n d  a ir  
e m b o lu s . E ffe c ts  re la te d  to  v a s c u la r a cce ss in d u d e  in íe c t io n , 
th ro m b o sis , a n d  h a e m o rrh a g e . A d v e rse  e ííe c ts  o c c u rrin g  
d u rin g  haemopltration a re  s im ila r  to  th o se  fo r  h a e m o d ia ly s is .

T h e  m o st co m m o n  a d v e rse  e ữ e c ts a sso d a te d  w ith  
peritoneal dialysừ in d u d e  p e d to n itis , h e m ia s , h y p e rg ly c -  

*  a e m ia , p ro te in  m a ỉn u tt itio n , a n d  c a th e te r c o m p lic a tio n s . 
Lo n g -te rm  c o m p lic a tio n s  in  d ia ly se d  p a tie n ts , so m e  o f 

v v h ic h  m a y  re la te  to  re n a l la ilu re  its e ư , in d u d e  h a e m o d ia - 
ly s is - re la te d  a m y lo id o s is , a c q u b e d  c y s tic  k id n e y  d ise a se , 
a n d  a cc e le ra te d  a th e ro s d e ro s is . D ia ly s is  d e m e n tía  is  a  
sp e d a l h a za rd  o f a lu m in iu m  o v e rlo a d . Lo n g -te rm  p e rito -  
n e a l d ia ly s is  re s u lts  in  P ro g re ss iv e  s tru c tu ra l ch an g e s to  th e  
p e rito n e a l m e m b ra n e  u ltím a te ly  re su ltm g  in  d ia ly s iỉ ía ilu r e .

R e íẹ re n c e s .
1. Hỉmmclíarb J. ĩícmcKlỉaỉysis compUcaúons. Am J Kiắney Dừ 2005; 45:

1122-31. ■

Aiuminium overioad. A c c u m u la tío n  o f a lu m in iu m  in  
p a tie n ts  o n  d ia ly s is  m ay  re s u ỉt in  d ỉa ly s is  d e m e n tỉa , a n a e - 
m ia , an d  a lu m in iu m -re la te d  b o n e  d ỉse a se  (se e  a lso  
p . 2 4 3 9 .2 ). S o u rce s 0 f  a lu m in iu m  in d u d e  th e  w a te r u se d  
fo r p re p a ra tio n  o ỉ d ia ly s is  ũ u id s  a n d  a lu m in iu m -c o n ta in -  
in g  p h o sp h ate  b in d e ts  u sed  in  tre a tin g  re n a í ò ste o d y stro - 
p h y  (p . 1 1 7 0 .1 ). I t  is  th e re ío re  b n p o rta n t th a t w a te r u se d  
fo r th e  p re p a ia tio n  o ỉ d ia ly s is  Q u id s h a s  a  lo w  a lu m in iu m  
c o n c e n tra tio n ; P h . E u r . 8  sp e d b e s a lim it  ỉo r  a lu m in iu m  
o f lO m ic ro g ra m s/lỉtre . N o n -a lu m in iv u n -c o n ta in in g  p h o s- 
p h a te  b in d e rs su  ch  a s c a lt íu m  a c e ta te  o r c a ld u m  c a rb - 
o n a te  m ay  b e  p re íe rre d  fo r lo n g -te rm  th e ra p y . A lu m in iu m  
o ve rlo a d  in  p a tie n ts  o n  d ia ly s is  h a s  b e e n  tre a te d  w ith  d es- 
{e rrio x a m in ẽ  (p . 1 5 4 4 .3 ).

Copper toxkity. L iv e r  an d  h a e m a to lo g ic a l to x id ty  h a s 
o cc u rre d  as a  re s u lt o ỉ a b so rp tio n  o f co p p e r b o m  d ỉa ly s is  
A u id s (see  A d v e ise  E £ fe cts o f C o p p e r, p . 2 0 5 8 .1 ).

Haemodialysis-induced cramp. M u sd e  c ra m p s (se e  
M u sd e  S p a sm s, p . 2 0 1 4 .1 ) c o m m o n ly  o c c u r d u iin g  
h a e m o d ia ly s is  p ro ce d u re s a n d  b e tw e e n  se ss io n s . C ra m p in g  
u s u a lly  a ữ e cts th e  lo w e r e x ơ e m itie s , c a u s in g  se v e re  p a in , 
a n d  is  a co m m o n  re a so n  fo r a v o id in g  o r sto p p in g  h a e m o - 
d ia ly s is . T h e  a e tio lo g y  is  n o t d e a r b u t p o ss ib ly  re ỉa te d  to  
h y p o v o la e m ia , h y p o te n s io n , c h an g e s in  p la sm a  o s m o la lity , 
a n d  h y p o n a tra e m ia . 1

N o n -p h a rm a co lo g ica l m e a su re s to  ư e a t c ra m p  d u rỉn g  
h a e m o d ia ly s is  in d u đ e  th e  Io c a l a p p lic a tío n  o f m o is t h e a t 
a n d  m assag e , an d  stre tc h in g  th e  a H e cte d  m u s d e . ĩ i  p re se n t, 
h y p o te n sio n  sh o u ld  b e c o ư e c te d , b y  s lo w in g  o r sto p p in g  
u ltra b ltra tio n , a n d  p o ssib ly  g iv in g  iso to n ic  o r h y p e rto n ic  
so d iu m  c h lo rid e  in ỉu s io n . 1 M id o d rin e  h a s  a lso  b e e n  u se d  ỉo r  
th e  m an ag em en t o f h y p o te n s io n . 2 H y p e rto n ic  S o lu tio n s oi 
so d iu m  c h lo rid e  o r g lu co se  m a y  b e  ũ se d  to  ra ise  p la sm a  
o s m o la lity ; m a n n ito l h a s  a ỉs o  b e e n  u se d  b u t m a y  
a cc u m u la te  in  th e  e x tra c e lỉu la r sp a ce . 1

Q u in in e  h a s b e e n  v v id e ly  u se d  fo r th e  p re v e n tio n  o f 
h a e m o d ia ly s is-in d u ce d  c ra m p , b u t it  c a n  cau se  se rio u s  
a d v e rse  e ữ e c ts a n d  su c h  u se  h a s  b e e n  d isco u rag e d . 1 O th e r 
D e a tm e n ts th a t h a v e  b e e n  tr ie d  a s p ro p h y la x is  in d u d e  
c a m itin e , c re a tin e , a n d  v ita m in s  c a n d  E . H o v v e v e r, 
in ỉo rm a tio n  o n  th e se  is  lim ite d  a n d  d a ta  o n  lo n g -te rm  
e ffic a c y  a n d  s a íe ty  a re  la c k in g . 1 T h e re  is  a lso  lim ỉte d  
e v id e n c e  th a t a  tra d itio n a ỉ h e rb a ỉ m e d id n e , sh a o -ya o -g an - 
cao -tan g  (s h a k u y a k u -k a n z o - to ), co m p rism g  e x tra c ts  o f 
p e o n y  a n d  liq u o ric e  ro o ts , m a y  b e  o f b e n e b t fo r b o th  
p re v e n tio n  a n d  tre a ữ n e n t o f h a e m o d ia ly s is - in d u c e d  
cra m p . 1

1. Kobrin SM, Bems is . Quinine—a tonic too bicter íor hemodlalyds-
assodaied musde cramps? Stnán Dial 2007; 20: 396-401.

2. Prakash s , tí aỉ. Mldodrine appears to be MÍe and cổectỉve íor dialysis-
induced hypotension; a synematỉc cevietv. Ntphml Diai Tnaaplm t 2004;
19: 2553-8.

HypersensitivHy. F o r a n a p h ỵ la c tìc  re a c tío n s  a sso d a te d  
w ith  th e  u se  o f e th y le n e  o x id e  fo r th e  đ ỉs in íe c tio n  o f 
d ia ỉy s is  e q u ip m e n t, see  p . 1 7 5 1 .3 .

Inỉections. P a tie n ts  u n d e rg o in g  h a e m o d ia ly s is  a re  a t r is k  o ỉ 
in ỉe c tio n s  b o m  m iừ o b ia l c o n ta m in a tio n  o ỉ d ia ly s is  ũ u id , 
a n d  b o m  in a d e q u a te  c a re  o f v a s c u la r a cce ss s ite s . M a x i-  
m um  m ic ro b ia l co u n ts  a n d  lim ỉts  ỉo r  e n d o to x in s  h a v e  
b e e n  sp e õ b e d  fo r vva te r u se d  in  d ia ly s is  ũ u id s . B ic a rb -  
o n ate -b ase d  d ia ly s is  S o lu tio n s a re  m o re  su sc e p tib le  to  
m ic ro b ia l g ro w th  th a n  ace ta te -b a se d  S o lu tio n s .

P e rito n itis  is  co m m o n  in  p a tie n ts  re c e iv in g  p e rito n e a l 
d ia ly s is . T h e  r is k  o f in íe c tio n  m a y  b e m in im ise d  b y  u s in g  
d isc o n n e a  Systems, good aseptỉc technique, and b y  good 
c a re  o f c a th e te rs . T re a tm e n t o f b a c te ria l p e rito n it is  re q u ire s  
in tra p e rito n e a l a n tib a c te ria ls , v v h ỉc h  a re  u s u a lỉy  ad d ed  to  
th e  d ia ly s is  f lu id  (se e  PD  P e r ito n itis , u n d e r P e r ito n itis , 
p . 1 9 7 .2 ).

D ia ly s is  e q u ip m e n t sh o u ld  b e re g u la rly  d is in ỉe c te d  w ith  
a g e n ts su c h  a s ío rm a ld e h y d e  (p . 1 7 5 2 -2 ) o r e th y le n e  o x id e  
(p . 1 7 5 1 .2 ), b u t fo r m e n tío n  o f e th y le n e  o x id e  a n a p h y la c t-  
o id  re a c tìo n s , se e  p . 1 7 5 1 .3 .

Metabolk complicotions. T h e  h ig h  c o n c e n tra tio n s  o í g lu - 
co se  in  p e rito n e a l d ia ly s is  S o lu tio n s re q u b e d  to  fo rm  á n  
o sm o tic  g ra d ie n t c a n  le a d  to  vve ig h t g a in . h y p e rg ly c a e m ia , 
h y p e rlip id a e m ia , a n d  in c re a se d  p ro te in  lo s s . A lte m a tiv e  
o sm o ú c ag e n ts su c h  a s ic o d e x trin  (p . 2 0 5 9 .2 ) c a n  b e  u se d , 
a n d  a m in o  a d d -b ase d  S o lu tio n s a re  a lso  a v a ila b le . 
R e íe re n c e s .

1. Burỉcan J. Metaboỉỉc conseqụences oí peiíconeaỉ đỉaỉysỉs. Semin DừU
2004; 17: 498-504.

Precautions
P e rito n e a l d ia ly s is  is  n o t a p p ro p ria te  fo r p a tie n ts  w ith  
a b d o m in a ỉ se p s is , p re v io u s  a b d o m in a l su rg e ry , o r se v e re  
in íla m m a to ry  b o w e l d ise a se .

http://www.renal.org/pages/
http://www.renal.org/
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H a e m o d ia ly s is  sh o u ld  b e  u se d  w ith  c a u tio n  in  p a tìe n ts  
w ith  u n sta b le  c a rd io v a s c u la r đ ise a se  o r a c tiv e  b le e d ỉn g . 
D u rin g  h a e m o d ia ly s is  a n d  h a e m o B lơ a tío n , h e p a iin  (sẽ e  
E x tra c o rp o re a l C irc u la tio n , p . 1 3 9 8 .2 ) o r e p o p ro ste n o l 
(U se s , p . 1 3 7 5 .1 ) a re  re q iũ re d  to  p re v e n t d o ttin g  o f th e  
b lo o d  in  th e  e x tra c o rp o re ã l d r c u it .

D ia ly s is  S o lu tio n s  sh o u ld  b e  v ra n n e d  to  b o d y  te m p e ra - 
tu re  w ith  d ry  h e a t b e c a u se  w e t h e a t c a rrie s  a  r is k  o f 
m irm h ia l c o n ta m ỉn a tio n .

Inỉeractions
T h e  e ỉíe c ts  o f d ia ly s is  a n d  A ltra tio n  p ro c e d u re s o n  d ru g  
c o n c e n tra tio n s  in  th e  b o d y  c a n  b e  c o m p le x . M o re  d ru g  
m a y  b e  re m o ve d  b y  o n e  d ia ly s is  te c h n ỉq u e  th a n  a n o th e r. 
In  g e n e ra i, d ru g s õ ỉ lo w  m õ le c u la r w ẽ ig h t, h ig h  w a te r 
s o lu b ility , lo w  v o lu m e  o í d is tr ib u t io n , lo w  p ro te ỉn  
b in d in g . a n d  h ỉg h  re n a ỉ d e a ra n c e  a re  m o st e x te n s iv e ly  
re m o v e d  b y  d ia ly s is . F o r e x a m p le , a m ỉn o g ly c o s id e s a re  
e x te n s iv e ly  re m o ve d  b y  d ia ly s ỉs  p ro c e d u re s , a n d  e x tra  
d o ses m a y  b e n e e d e d  to  re p la ce  lo sse s . S p e d h c  d ru g  
d o sag e  a d ju s tm e n ts  ío r  d ia ly s is  p ro c e d u re s m ay  b e  u sed  
w h e ĩé  th ẽ se  a re  k n o w n . FÕ r d õ ig s w h e re  th e  e ffe c t o f 
d ia ly s is  is  u n k n o v v n , it  is  u su a l to  g iv e  tn a in te n a n c e  d o ses 
a fte r d ia ly s is . D ia ly s is  h a s  b e e n  u se d  to  re m o ve  so m e 
d ru g s in  th e  ư e a tm e n t of o ve rd o sag e  a n d  p o iso n in g  (se e  
p . 1 7 7 9 .2 ).

D ia ly s is - in d u c e d  ch an g e s in  H u id ỉ an d  e le c tro ly te s  h a v e  
th e  p o te n tía l to  a ỉte r  th e  e ỉỉe c ts  o f so m e  d ru g s . F o r e xa m p le . 
h y p o k a la e m ia  p re d isp o se s to  d ig o x in  to x id ty .

In  p a tie n ts  u n d e rg o in g  p e rito n e a l d ia ly s is , d ru g s su c h  as 
in s u lin  a n d  a n tíb a c te ria ls  m a y  b e  ad d ed  to  th e  d ia ly s is  ũ u id . 
C o n s id e ra tío n  sh o u ld  b e  g iv e n  to  th e  p o s s ib ility  o f 
a d so ip tio n  o f d ru g s o n to  th e  P V C  b ag s.

R e íe re n c e s .
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Prẹparatíons
Phormocopoeid Praparahons
P h . E u r .: S o lu tio n s ÍOI H a e m o d ia ly siỉ; S o lu tio n s ỉo r H aem oC l- 
tra tio n  an d  fo r H a e m o d ia íiltra tio n ; S o lu tio n s fo r P e ríto n e a l 
D ia ly s is .

c o rre c te d . B re a s t ỉe e d ỉn g  sh o u ỉd  c o n tín u e  b e tw e e n  a d m in - 
is tra tio n s  o f o ra l re h y d ra tío n  s o lu d o n .

S o d iu m  c o rte n t a n d  o s m o la rity . T h e  o rig in a l S tan d a rd  
W H O  o ra l re h y d ra tio n  s o lu tío n  c o n ta in e d  9 0 m m o l/ litre  
o í so d iu m  a n d  lllm m o l/ lit r e  o í g lu co se . 1' 1 W h ile  Ít  h a s  
b e e n  u se d  s a ỉe ly  a n d  e ổ e c tiv e ly , 4  i t  d o es n o t re d u c e  th e  
v o h u n e  o r d u ra tío n  o f d ia rrh o e a , 3 a n d  S o lu tio n s w ith  
re d u c e d  so d iu m  c o n te n t a n d  o sm o la rỉty  h a v e  b e e n  su g - 
g ested  to  b e  m o re  e ffe c t ív e .w  W H O  a n d  U N IC E P  n o w  
re co m m e n d  a  s o lu tio n  c o n ta ln in g  7 5 m m o l/ ỉitre  o ỉ so d - 
iu m  a n d  7 5  m m o l/ litre  o ỉ g lu c o se , w ith  a  re d u c e d  o sm o - 
la r it y .4 H o w e v e r, th e re  h a v e  b e e n  c o n c e m s th a t th e  
re d u ce d  so d iu m  c o n te n t o ỉ th is  ío rm u la tio n  m ay  
in c re a se  th e  r is k  o f h y p o n a tra e m ia  in  p a tìe n ts  w ith  
d io le ra , ’ -5-4 a n d  e sp e d a U y  in  a d u lts .4  W H O  a n d  U N IC E P  
h a v e  sta te d  th a t h y p o n a tra e m ia  m a y  a lso  o c c u r w ith  
th e  S ta n d a rd  W H O  {o rm u la tio n , a n d  th a t th e re  is  n o  
e v id e n c e  to  su g g e st th a t th ỉs  tra n s ie n t h y p o n a tra e m ia  
h a s h a d  s ig n ih c a n t a d v e rse  c lin ic a l c o n se q u e n ce s fo r 
c h o le ra  p a tie n ts . 4 S o lu tio n s  c o n ta in in g  le ss  so d iu m  h a v e  
b e e n  reco m m en d ed  in  m o re  d e ve lo p e d  c o u n trie s : 
6 0  m m o l/Iitre  in  E u ro p e . 7 a n d  4 5  to  9 0 m m o l/ litre  in  th e  
U S A .*

F o r d is c u s s io n  o f m o d ifie d  (o rm u la tio n s  o f o ra l 
re h y d ra rio n  S o lu tio n s in  th e  tre a tm e n t o f d ia rrh o e a . 
in d u d in g  th e  u se  o f c e re a l-b a se d  an d  lo w  o sm o la rity  
p re p a ra tio n s , se e  o ra l re h y d ra tio n  th e ra p y  u n d e r D ia rr-  
h o e a , p . 1 8 0 5 .2 .
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O rd  v e rs u s  in tra v e n o o s  re h y d ra tio n . A lth o u g h  in  tra - 
v e n o u s re h y d ra tio n  is  a đ v ise d  fo r p a tìe n ts  w ith  th e  m o st 
se v e re  d e h y d ra tío n  (se e  D ia rrh o e a , p . 1 8 0 5 .2 ) it  is  a lso  
w id e ỉy  u se d  in  so m e  c o u n trìe s  in  th e  m an a g e m e n t o f le ss  
se v e re  d eg rees o f flu id  Io ss . 1-2 H o w e v e r, a  m e ta -a n a ly s is  o f 
16 ra n d o m ise d  c o n tro lle d  s tu d ie s  in  c h ild re n  v v ith  g a stro - 
e n te ritứ  (5  o f w h ic h  in d u d e đ  c h ild re n  w ith  se v e re  d e h y - 
d ra tío n ) ío u n d  th a t o ra l o r n a so g a s tric  re h y d ra tio n  w ith  
a n  a p p ro p ria te  re h y d ra tio n  s o lu tio n  w a s a t le a s t as e ffe c - 
tív e  a s in tra v e n o u s  re h y d ra tio n  in  te ra is  o f w e ig h t g a in  
an d  in te s t in a l lo s se s . a n d  w a s a sso d a te d  w ith  a  lo w e r in d -  
d e n ce  o f a d v e rse  e ã e c ts  a n d  a  re đ u c e d  le n g th  o ỉ h o sp ita l 
s ta y . 3 T h e  a u th o rs  c o n d u d e d  th a t th e re  w a s n o  e v id e n c e  
to  su p p o rt th e  o n g o in g  u se  o f in tra v e n o u s  re h y d ra tio n  in  
m o st case s o ! c h ild h o o d  g a sư o e n te ritis .

1. Eỉhott E3, tí aL Pre-admỉssỉon management oỉ acute gastroenterids. J 
Paaãatr OàU Health 1996; 32:18-21.

2. Ford-Jones EL tí ai. Hospitaỉỉxatỉon ỉor conununỉty-acquữed. rouvtrus- 
assodated diarrhea: a prospecdvc. longỉtudinal põpulatỉon*based smdy 
during the seasonal outbreak. Ảrdt Ptdiatr Adoksc Meầ 2000; Ỉ54: 578- 
85.

3. Ponseca ĐK. tí aL Entenỉ vs inưavenoos rehydratíon therapy íor 
chìldren with gastroententỉs: a meta-analysỉs of randomỉzed controỉỉed 
ttỉaỉs. Anh feSa tr Aíiolac M tẩ 2004; 158:483-90.

Adverse Eữects
V o m itin g  c a n  o c c u r a fte r ta k in g  o ra l re h y d ra tio n  s o lu tio n . 
a n d  m a y  b e  a n  in d ic a tio n  th a t i t  w a s g iv e n  to o  q u ic k ly . I f  
v o m itin g  o c c u rs , a d m in is tra tio n  sh o u ld  b e  h a lte d  fo r 1 0  

m in u te s  th e n  re su m e d  in  s m a lle r , m o re  ừ e q u e n t. 
a m o u n ts .

T h e  r is k  o ỉ h y p e m a tra e m ia  o r o v e rh y d ra tìo n  v v ith  o ra l 
re h y d ra tìo n  S o lu tio n s is  lo v r in  p a tie n ts  w ith  n o rm a l re n a l 
fu n c tio n . O ve rd o sa g e  o f o ra l re h y d ra tio n  S o lu tio n s in  
p a ú e n ts  w ith  re n a l im p a irm e n t m a y  le a d  to  h y p e m a tra e m ia  
an d  h y p e rk a la e m ia .

Precautions
O ra l re h y d ra tio n  sa lts  o r e ffe rv e sc e n t ta b le ts  sh o u ld  be 
re c o n sú tu te d  o n ly  w ith  w a te r a n d  a t th e  v o lu m e  s ta te d . 
P re sh  d h n ld n g  w a te r is  g e n e ra lly  a p p ro p ria te , b u t ử e s h ly  
b o ile d  an d  co o le d  w a te r is  p re ỉe rre d  w h e n  th e  so lu tio n  is  ío r  
in ỉa n ts  o r w h e n  d rin k in g  w a te r is  n o t a  v a ila b le . T h e  so ỉu tio n  
sh o u ld  n o t b e boU ed  a ỉte r  it  is  p re p a re d . O th e r in g re d ie n ts  
su ch  a s su g a r sh o u ld  n o t b e  a d d e d . U n u se d  s o lu tio n  sh o u ld

b e  sto re d  in  a  re ỉr ig e ra to r a n d ' d isca rd e d  w ith in  2 4  h o u rs  o f 
p re p a ra tio n .

O ra l re h y d ra tio n  S o lu tio n s  a re  n o t a p p ro p ria te  fo r 
p a tíe n ts  w ith  g a s tro in te s tín a l o b stru c tio n . o lig u r ic  o r a n u rỉc  
re n a l ía ilu r e , o r w h e n  p a re n te ra l re h y d ra tio n  th e ra p y  is  
in d ic a te d  a s  in  se y e re  d e h y d ra tio n  o r in tra c ta b le  v o m itin g .

Prepcaxrtions
Phui mocopoaai Piaporalions
B P  2 0 1 4 : O ra l R e h yd ra tio n  S a lts ;
U S P  3 6 : O ra l R e h yd ra tio n  S a lts ;
W H O /Ư N IC E F : C h ai R e h yd ra tio n  S a lts .

Bỉcarbonate
B k3 rtx )n a to ; B nKapốoH aT. • '
UNỊỊ — HN1ZRA3Q20. ■'

D e s a r ỉp t ío n . B ic a rb o n a te  is  a n  a ỉk a lin is in g  a g e n t-g ive n  as 
b ic a rb o n a te -c o n ta in in g  s a lts  (so d iu m  o r p o ta ssiu m  b ica rb - 
o n a te ) o t b ica rb o n a te -p ro d u c ln g  s a lis  (a c e ta te , c it ra ie , o r 
la c ta te  s a lts ). A llo v v a n c e  sh o u ld  b e m ad e fo r th e  e ỉíe a  o f th e  
c a tio n .

IncoinpaHbilily. B ic a rb o n a te -p ro d u d n g  o r b ica rb o n a te - 
c o n ta ỉn in g  S o lu tio n s h a v e  b e e n  re p o rte d  to  b e in co m p a ti- 
b le  w ith  a vvid e  ra n g e  o f d ru g s . In  m a n y  case s th is  in co m - 
p a tib ility  is  a  tu n c ú o n  o f th e  a lk a lin e  n a tu re  o f th e  b ica rb - 
o n a te  s o lu tio n . P re d p ita d o n  o f in so lu b le  ca rb o n a te s m ay  
o c c u r, a s m a y  p ro d u c tio n  o ỉ g aseo u s ca rb o n  d io x id e  w h e n  
th e  b ica rb o n a te  io n  is  re d u c e d  b y  a d d ic  S o lu tio n s .

Potassium Bicarbonate
B lc a rb o n a to  p o tá s ic o ; E 5 0 1 ; H ld ro g e n o c a rb o n a tơ  d e  
p ó ã s id ; H yd ro g e n u h lic ita n  d ra se ln ý ; K a lii H yd ro ca rb o n as; 
K a lii H yd ro g e n o ca rb o b n a s; K a lii liy d ro g e n o ca rb o n a s : K a lio - 
v a n d e n ilio  k a rb o n a ta s ; K á liu m -h id ro g é n -k a rb o n á t K a liu m - 
'h y d rò g e n c a rb o n a t K a liu m va te ka rb o n a t; K a liu m ve tyka rb o - 
n a a tti; M Ịsn o p o tasslu m  C a rb o n a te ; P o ta s iò , b ica rb o n a to  d e ; 
P o ta s s lu ra  b fcàrt» o n a te  d e ; P o tassiu m  H yd ró g ẹ n  C a rb o n a tí 
P iạ ta s tì w o d o ro w ẹ g la n ; P o ta syu m  B ik a rb o n a t; KanvtA  
BM kapỗoH aù EH KapẽoH aT K a n n fl; rn n p o K ap ó o H ar Kanvw ; 
ữByyiTieKM cnbÌM  K a ỉiM iị.
W C O á= 1 0 0 . l '  -
CAS — 298-144.
ATC — AỈ2BA04.
ATC Vet —  QA12BA04. : V
UNII —  HM5Z15L£8N.

P h a rm a c o p o e ia s . In  Ettr. (se e  p . v ii)  a n d  us.
P h . E u r . 8 :  (P o ta ss iu m  H yd ro g e n  C a ib o n a te ; P o ta ssiu m  
B ic a rb o n a te  B P  2 0 1 4 ). A  v v h ite  o r a lm o st v v h ite . a y s ta H in e  
p o w d e r o r c o lo u rle ss  c ry s ta ls . F re e ly  so lu b le  in  w a te n  
p ra c tic a lly  in so lu b le  in  a lc o h o l. W h e n  h e a te d  in  th e  d ry  
S ta te  o r in  so lu tio n , it  is  g ra d u a lly  c o n v e rte d  to  p o ta ssiu m  
c a rb o n a te . A  ừ e s h iy  p re p a re d  5 %  so lu tiq n  in  w a te r b as a pH  
o f n o t m o re  th a n  8 . 6 .
U S P  3 6 : (P o ta ss iu m  B ic a rb o n a te ). C o lo u rle s s , o d o u rle ss, 
tra n sp a re n t m o n o d in ic  p rism s  o r w h ite  g ra n u la r p o w d e r. 
F re e ly  so lu b le  in  w a te n  p ra c tic a lly  in so lu b le  in  a lc o h o l. lts  
S o lu tio n s a re  n e u tra l o r a ỉk a lin e  to  p h e n o lp h th a le in .

Eqmvolence. E a c h  g o ỉ p o ta ssiu m  b ic a rb o n a te  re p re se n ts 
a b o u t lO m m o l o f p o ta ss iu m  a n d  o f b ic a rb o n a te . P o tassiu m  
b ica rb o n a te  2 .5 6  g is  e q u iv a le n t to  a b o u t 1 g o ỉ p o ta ssiu m .

Potassium Citrote
d n ạ tó  S p o tá s ic o ; C itrõ n a n  d ra se ln ý  m o n o h yd rá t; E 3 3 Ì K a lii 
d t r » ; k a iiỉ- G tra s  M o n o h y d ricu s; K a lio  c itra ta s ; K a liu m d ữ a t; 
K a liu m siự à a tti; P o ta s io , d tra to  d e ; P o ta s s liim , /d tra te  d e ; 
P o tasu  c y ọ y n ia n ; P o tasyu m  S itra t;T rik á liu m -c itrá t;T rip o ta s s -  
iu irtQ o á te ; KanMŨ U l̂ rpaT; /IMMOHHOKVIC/Ibiỉi K am ù i. 
T rip o ta ss iú m  2 -h y d ro x y p ro p a n e -l Ẳ 3 -tric a rb o x y la te  m ono - 
h y d ra te
c H k;A .H 2 0 = 3 2 4 .4  ; J
Ớ S ^- >866-84-2 (anhỹdrous potassium ớơate); 6100-05-6 
(patàsiúm~ãtrate monohydrate). .
ATC - r  Ã12BA02.
AĨƯVa— QA12BA0I .
UNữ-----EẼ90ONI6FF (potassium citrate monohydratéỉ;
86R1NVR0HW (anhydrous potassium ơưate).

Pharmacopoeias. In  Chín., Eur. (se e  p . v ii) , InL, a n d  us.
P h . E u r . 8 :  (P o ta ss iu m  C itra te ). T ra n sp a re n t, h yg ro sco p ic  
c ry s ta ls  o r a  w h ite  o r a lm o st w h ite  g ra n u la r p o w d e r. V e ry  
so lu b le  ỉn  w a te n  p ra c tic a lly  in so lu b le  in  a lc o h o L  S to re  in  
a irtig h t c o n ta in e rs .
U S P  3 6 : (P o ta ss iu m  C itra te ). T ra n sp a re n t c ry s ta ls  o r a  w h ite  
g ra n u ỉa r p o vvd e r. I t  is  o d o u rle ss  a n d  is  d e liq u e sc e n t in  m o ist 
a ữ . S o lu b le  1 in  1 o f w a te r a n d  1 in  2 .5  o i  g ly c e ro l; a lm o st 
in so lu b le  in  a lc o h o l. S to re  in  a irtig h t c o n ta in e rs .

Oral Rehydration Solutions
Soluciones de rehidratación oral; Pacreophi Hepop* 
anbHOii PerMflparam<M. ỊV . ■

O ra l r e h y d r a t io n  S o lu tio n s  h a  v e  4  m a in  c o n s ti tu e m s :
•  e le c tro ly te s — ty p ic a lly  so d iu m  c h lo rid e  a n d  p o ta ssiu m  

c h lo rid e
•  a  b ic a rb o n a te  so u rc e  to  c o rre c t o r p re v e n t m e ta b o lic  

a d d o s is . su c h  a s so d iu m  b ica rb o n a te  o r so d iu m  d tra te
• v v a te r to  re p la c e  O iú d  lo sse s
•  a  c a rb o h y d ra te  so u rc e  to  m a x iin is e  a b so rp tío n  o ỉ ũ u ỉd  

a n d  e le c tro ly te s — ty p ic a lly  g lu co se , a lth o u g h  c e re a ỉ-  
b a se d  ío rm u la tío n s  m a y  a lso  b e  u se d .

T h e y  are most conunonly available as oral powders (o ra l 
reh y d ra tio n  salts) th a t  a re  reconstitu ted  w ith  vrater beíore 
use, but eữervescent tablets and ready-to-use oraỉ Solutions 
are also available.

Uses and Administratíon
O ra l re h y d ra tío n  S o lu tio n s  a re  u se d  fo r o ra l re p la ce m e n t o f 
e le c tro ly te s  a n d  H u id s in  p a tie n ts  w ith  d e h y d ra tío n . 
p a rt íc u la r iy  th a t a sso d a te d  w lth  a c u te  d ia rrh o e a  o f v a rio u s  
a e tio lo g ie s  (p . 1 8 0 5 .2 ).

T h e  d o sag e  o í o ra l re h y d ra tio n  S o lu tio n s sh o u ỉd  b e  
ta iỉo re d  to  th e  in d ỉv id u a l b ased  o n  b o d y -w e ig h t a n d  th e  
stag e  a n d  s e y e rity  o í th e  c o n d itỉo n . T h e  in it ia l a im  o ỉ 
tre a tm e n t is  to  re h y d ra te  th e  p a tie n t, a n d , su b se q u e n tly , to  
m a in ta in  h y d ra tio n  b y  re p la a n g  a n y  ỉu rth e r  lo sse s  d u e  to  
c o n tin u in g  d ia rrh o e a  a n d  v o m itin g  a n d  n o rm a l lo sse s b o m  
re s p ira tio n , sw e a tin g , a n d  u rin a tio n . In it ia ỉ re h y d ra tio n  
sh õ u ld  b e  ra p id , o v ẽ r 3 to  4  h o u rs , u n le s s  th e  p á tie n t is  
b y p e m a tra e m ic , in  w h ic h  ca se  le h y d ra tio n  o v e r 1 2  h o u rs  is  
a p p ro p ria te .

F o r a d u lts , a  u s u a l d o se o f 2 0 0  to  4 0 0  m L  o ỉ  o ra l 
re h y d ra tío n  so lu d o n  ỉo r  e v e ry  lo o se  m o tío n  h a s b een  
su g g e ste d .

F o r d o sag e  in  c h ild re n , se e  b e lo w .

Adminỉsiration in chiidren. F lu id  a n d  e le c tro ly te s  m a y  b e 
re p la ce d  o ra lly  in  c h ild re n  w h o  a re  d e h y d ra te d . ío r  e xa m - 
p le  d u e  to  d ia rrh o e a , u sm g  a d o se  o ỉ 2 0 0  m i o ỉ o ra l re - 
h y d ra tío n  s o lu tìo n  ỉo r  e v e ry  lo o se  m o tio n . In  ú iỉa n ts , th e  
d o se is  1 to  1 .5  tũ n e s  th e ir  u su a l fe e d  v o lu m e . N o rm a l 
ỉe e d in g  c a n  c o n tỉn u e  a fte r th e  in it ia ỉ Đ u id  d e h tít h a s b e e n

All cross-reíerences reíer to entries in Volume A
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E q u iv a le n c e . E a c h  g o f p o ta ssiu m  d tra te  (a n h y d ro u s ) 
re p re se n ts  a b o u t 9 .8  m m o l o f p o ta ss iu m  a n d  3 .2 6  m m o l o f 
d tr a te . E a c h  g o f p o ta ssiu m  d tra tc  (m o n o h y d ra te ) re p re - 
se n ts  a b o u t 9 .3 m m o l o f p o ta ssiu m  a n d  3 .0 8  m m o l o f d t-  
ra te . P o ta s s iu m  d tra te  (m o n o h y d ra te ) 2 .7 7  g is  e q u iv a le n t 
to  a b o u t 1 g o f p o ta ss iu m .

Sodium Acetate
Àcetató sứdico; E2Ồ2; Natrii Acetas; Natrii acetas trihydricus; 
^Nàtrio. ạcetatas trihidratas; Nãáium Aceticum; Nátrium- 
acetát; Natriumacetat trihýdratr NatỉỊumasetaạttitrihydraatti; 
Octan sodný trihydrát; sõdio, acetato de; Sodium (acétate 
de) trihydraté; Sodu (Xtan; AqeĩaT Haĩpne; yKcycHOKMcnwỂi 
HarpMM.
CH3.C02Na.3H20=136.1
CAS —  127-09-3- (anhydrous ỉodium acetate); 6131-90-4 
(sodium acetate ữihydrate).
ATC —  B05XA08.
ATC Vet —  QB05XA08.
UNII —  NVG71ZZ7P0 (anhydrous sodium acetate); 
4550K0SC9B (sodium aceĩate trihydrạte).

P h a rm a c o p o e ia s . In  Eur. (se e  p . v i i ) , Jpn, a n d  us. 
us a lso  a llo tv s  th e  a n h y d ro u s  fo rm .
P h . E m . 8 :  (S o d iu m  A c e ta te T rih y d ra te ). C o lo u rle ss  c ry s ta ls . 
V e ry  so lu b le  in  w a te n  so lu b ie  in  a ỉc o h o l. A  5 %  so lu tio n  in  
v v a te r h a s a p H  o f 7 .5  to  9 .0 . S to re  ín  a irtìg h t c o n ta in e rs . 
U S P  3 6 : (S o d iu m  A c e ta te ). I t  c o n ta in s  th re e  m o le c u le s o f 
w a te r o f h y d ra tiõ n  o r is  a n h y d ro u s . C o lo u rle s s , tra n sp a re n t 
c ry s ta ls , o r a  w h ite , g ra n u la r c ry s ta llin e  p o vvd e r, o r w h ite  
íỉa k e s . I t  is  o d o u rle ss o r h a s a ía in t  a ce to u s o d o u r. I t  is  
e íH o re sc e n t in  vva rm  d ry  a ữ . S o lu b le  1 in  0 .8  o f v va te r, 1 in
0 .6  o f b o ilin g  w a te r , a n d  1 in  19 o f a lc o h o l. p H  o í a  so lu tío n  
in  w a te r c o n ta in in g sth e  e q u iv a ỉe n t o f 3 %  o f a n h y d ro ù s 
so d iu m  a ce ta te  is  b e tv ve e n  7 .5  a n d  9 .2 . S to re  in  a irtig h t 
c o n ta in e rs .

E q u iv a le n c e . E a c h  g o f so d iu m  a c e ta te  (a n h y d ro u s ) re p re - 
se n ts  a b o u t 1 2 .2  m m o l o f so d iu m  a n d  o f a c e ta te . E a c h  g o f 
so d iu m  a ce ta te  (t r ih y d ra te ) re p re se n ts  a b o u t 7 .3 m m o l o f 
so d iu m  a n d  o ỉ a c e ta te . S o d iu m  a c e ta te  (a n h y d ro u s ) 3 .5 7  g 
is  e q u iv a le n t to  a b o u t 1 g o f so d iu m . S o d iu m  a ce ta te  (t r i-  
h y d ra te ) 5 .9 2  g is  e q u iv a le n t to  a b o u t 1 g o f so d iu m .

Sodium Acid Citrate
Disodium Hydrogen ơtrate; Disồdu wbcforocytrynian; Ể331; 
Hidrogenodtrato dẹ disọdib; Nạữiụm dtncum Ađdum; 
Sodio, dtrato áado .de; UvtrpaT HaTpnn AByaaMeiqeHHbiM. 
C6H6Na20 7im H 20=263.T "
CAS— 144-33-2 
UNIt — 6F062KCQ7A

P h a rm a c o p o e ia s . In  Br.
B P  2 0 1 4 : (S o d iu m  A d d  C itra te ). A  v v h ite , o d o u rle ss o r 
a lm o s t o d o u rle s s , p o v v d e r. F re e ly  s o lu b le  in  w a te n  
p ra c tìc a lly  in so lu b le  in  a lc o h o l. A  3 %  so lu tío n  in  w a te r 
h a s a  p H  o f 4 .9  to  5 .2 .
T h e  B P  g iv e s  D iso d iu m  H yd ro g e n  C itra te  a s a n  a p p ro ve d  
sy n o n y m .

E q u iv a le n c e . E a c h  g o ỉ so d iu m  a d d  d ư a te  (se s q u ih y d ra te ) 
re p re se n ts  a b o u t 7 .6 m m o l o f so d iu m  a n d  3 .8 m m o l o f d t-  
ra te . S o d iu m  a d d  d tra te  (se s q u ih y d ra te ) 5 .7 2  g is  e q u iv a - 
le n t to  a b o u t 1 g o f so d iu m .

Sodium Bicarbonate
Sodio, hidrogenocarbonato de; Baking Soda; Bicarbonato 
sódico; E500; Hidrogenocarbonato de sodio; Hydrogenuhli- 
Ễitan sodný; Monosodium Carbonate; Naứii Bicãrbonas; 
Natrịi Hydrogenocarbonạs;, Naữio^andenHio karbonatạs; 
Nátrium-hidrogén-katbonát; Hatriumhydrogencarbonat;

. Natriụmvătekarbonat; NaữiurnvetykarbonaatựíSal de.Vichy; 
ScKdium Add Carboriate;. Sodiura^bicadxinate đe; SodiúnT 
Hydrògèn Garbonãteí-Sổclií. Wodorowẹglan; Sodyunri 
8 ikarbonat; nnTbeaan Goqa; -BnKapốciHar Harpna; rMflpo- 
KapỗOHaT Haĩpnn; A B yy rn e K K cn ủ v í HaTpnă. . .
NaHGQ3=84.0Ì
GÁS '-144-55-$. . -
* r c  — B05CB04; B05XA01 - ; ; .........
ATC Vet* — -QB05CB04; QBỌ5XA02; QGÒ48Q01. ‘ , 
ĩ M —JMDF5V3SỌ(£^; ?, ^ ,41 J  ’
P h a rm a c o p o e ia s . In  Oàn.. Eur. (se e  p . v i i ) , btt., Jpn, us, an d  
Viet.
P h . E m . 8 :  (S o d iu m  H y d ro g e n  C a rb o n a te ; S o d iu m  
B ic a ib o n a te  B P  2 0 1 4 ). A  w h ite  o r a lm o st w h ite , c ry s ta llin e  
p o w d e r. S o lu b le  in  v v a te r; p ra c tíc a lly  in so lu b le  in  a lc o h o l. 
T h e  p H  o f a  ừ e s h ly  p re p a re d  5 %  s o lu tio n  in  w a te r is  n o t 
m o re  th a n  8 . 6 . W h e n  h e a te d  in  th e  d ry  S ta te  o r in  so lu tio n , 
it  g ra d u a lly  ch an g e s in to  so d iu m  c a rb o n a te .

U S P  3 6 : (S o d iu m  B ic a rb o n a te ). A  w h ite  c ry s ta ilin e  p o w d e r 
th a t s lo w ly  d eco m p o ses in  m o is t a ir . S o lu b le  1 in  12 o f 
w a te r; in so lu b le  in  a lc o h o l. It s  S o lu tio n s , w h e n  ứ e s h ly  
p re p a re d  w ith  c o ld  w a te r , v v ith o u t sh a k in g , a re  a lk a lin e  to  
litm u s ; a lk a lin it y  in c re a se s  o n  sta n đ in g , a g ita tio n , o r 
h e a tin g .

Equivalence. E a c h  g  o ỉ so d iu m  b ic a rb o n a te  (a n h y d ro u s ) 
re p re se n ts  a b o u t 1 1 .9 m m o l o ỉ so d iu m  a n d  o f b ic a rb o n a te . 
S o d irn n  b ica rb o n a te  3 .6 5  g is  e q u iv a le n t to  a b o u t lg  oi 
so d iu m .

Sodium Citrate
GtratQtrisỏdico; Gitronanfsodný dihydrác E331; Natrii Citras; 
Natrii Qtras Dihydriois; Naữio dtratas; Naưiumdtrat; 
■Natriumsitraatti; Sodio, otrato de; Sodium, dtrate de; Sodu 
.cytryniạn; Sodyum Sitrat; Tnnáừium-dtrát; Trisodìum Gtrate; 
tívnpaTHaTpkin Tpẽx3aMeiqeHHbiii. 
Trisodium..2-hỵdroxypropane-T^3-tncarboxylate dihydrate. 
C6HsNa30 7ÌH 20=294.1 ■ •
CAS — 68-04-2 (anhydroùs so đ tim  ãtratẹ); 6132-04-3 (sodium 
Qtrate dihydrate).- ' ”!'*
ATC —  BÓSCB02. . . .  .
A TC  Vet —  QB05CB02. í' -
UNII —  RS7A450LGA (anhydrous sodium ổữate); 1Q73QHÙLR
(sodium ciữate); B22S47B95K (sodium ơtrate dihyơrate}.

P h a rm a c o p o e ia s . In  Oán., Eur. (se e  p . v i i ) , Int., Jpn, a n d  
Vict.

bít. a n d  u s  s p e d íy  a n h y d ro u s o r d ih y d ra te .
P h . E m . 8 :  (S o d iu m  C itra t c ). A  w h ite  o r a lm o st w h ite , 
c ry s ta llin e  p o w d e r o r w h ite  o r a lm o st w h ite , g ra n u la r 
c ry s ta ls ; s ỉỉg h tly  d e liq u e sc e n t in  m o is t a ir . F re e ly  so lu b le  in  
vva te n  p ra c tíc a lly  in so lu b le  in  a ỉc o h o l. S to re  in  a irtig h t 
c o n ta in e rs .
U S P  3 6 : (S o d iu m  C itra te ). I t  is  a n h y d ro u s  o r c o n ta in s  tw o  
m o le c u le s  o f w a te r o f h y d ra tio n . C o lo u rie s s  c ry s ta ls , o r a 
w h ite  c ry s ta llin e  p o w d e r. T h e  h y d ro u s  fo n n  is  so lu b le  1 in
1 .5  o f w a te r a n d  1 ỉn  0 .6  o ỉ b o ilin g  w a te n  in so lu b le  in  
a lc o h o l S to re  in  a ữ tíg h t c o n ta in e rs .

Equivalence. E a c h  g o f so d ỉu m  d tra te  (a n h y d ro u s ) re p re - 
se n ts a b o u t Il.ó m m o l o f so d ỉu m  a n d  3 .9 m m o i o f d tra te . 
E a c h  g  o ỉ so d iu m  d tra te  (d ih y d ra te ) re p re se n ts  a b o u t
1 0 .2  m m o l o f so d iu m  a n d  3 .4 m m o l o f d tra te . S o d iu m  d t-  
ra te  (a n h y d ro u s ) 3 .7 4  g is  e q u ỉv a ỉe n t to  a b o u t lg  o f so d - 
iu m . S o d iu m  d tra te  (d ih y d ia te ) 4 .2 6  g  is  e q u iv a le n t to  
a b o u t 1 g o í so d iu m .

Storage. S te r ilis e d  S o lu tio n s w h e n  s to re d  m a y  cau se  
se p a ra tio n  o ỉ p a rtid e s  fro m  g la ss  c o n ta in e rs  a n d  S o lu tio n s 
c o n ta in in g  su c h  p a rtid e s  m u s t n o t b e  u se d .

Sodium Lactate
E 3 2 5 ;;. La c ta to  đ e  sọ d io r L a c ta to  só d ic o ; N à trii Ịà c t á t is ; 
N a triu m la k ta a ttl; N á triu m lá k ta t S o d iu m . la c ta te  d e ; naKTáT 
H a ĩp n a ; M onoM H O KKơ iu ít H a T p n ii. ~
S o d iu m  2 -h y đ rb xy p ro p io n a te .
C3HsN ã 0 3 = U lĩ - ■. -
CÃS —  72-17-3.
U M — :.fU7HWOWOQT (sodịum lactate); P2YỈC6M9PS (i- 
sodium lactate); FMÌZlJ8373 (D-sodium lãaate).

P h a rm a c o p o e ia s . Chút.. Eur. (se e  p . v ii) , a n d  u s  in d u d e  
p re p a ra tio n s  o f so d iu m  la c ta te .
P h . E m . 8 :  (S o d iu m  L a c ta te  S o lu t io n ). I t  c o n ta in s  a 
m in im u m  d e d a re d  c o n te n t o f 5 0 %  w /w  o f so d iu m  la c ta te  
an d  is  a  m ix tu re  o f th e  tw o  e n a n tio m e rs  in  a b o u t e q u a l 
p ro p o rtio n s . S o d iu m  (5 )- L a c ta te  S o lu tio n  c o n ta in s  a 
m in im u m  o f 5 0 % w /w  o f so d iu m  la c ta te , n o t le ss  th a n  
9 5 %  o f v vh ich  is  th e  (S )-e n a n tio m e r. T h e  S o lu tio n s  a re  d e a r , 
c o lo u rle s s , s lig h tỉy  s y ru p y  liq u id s . M isd b le  w ith  w a te r a n d  
w ith  a lc o h o l. p H  6 .5  to  9 .0 .
Ũ S P  3 6 : (S o d iu m  L a c ta te  S o lu t io n ). I t  is  a n  a q u e o u s 
s o lu tio n  c o n ta in in g  a t le a s t 5 0 %  so d ỉu m  la c ta te . A  d e a r, 
c o lo u rle s s  o r p ra c tic a lly  c o lo u rle s s . s lig h tly  v is c o u s  liq u id , 
o d o u rle ss  o r h a v in g  a  s lig h t, n o t u n p le a s a n t, o d o u r. M isd b le  
w ith  w a te r . p H  b e tw e e n  5 .0  a n d  9 .0 . S to re  in  a irtig h t 
c o n ta in e rs .

Equivalence. E a c h  g o f so d iu m  la c ta te  (a n h y d ro u s ) re p re - 
se n ts  a b o u t 8 .9 m m o l o f so d iu m  a n d  o f la c ta te . S o d iu m  
la c ta te  (a n h y d ro u s ) 4 .8 8  g  is  e q u iv a le n t to  a b o u t lg  o f 
so d iu m .

Uses and Administratìon
B ic a rb o n a te -p ro v id in g  s a lts  a re  a lk a lin is in g  a g e n ts u se d  fo r 
a  v a r ie ty  o ỉ p u ip o se s in d u d in g  th e  c o rre c tio n  o f m e ta b o lic  
a d d o s is , a lk a lin is a tio n  o t th e  u r in e , a n d  a s a n ta d d s .

W h e n  a n  a lk a lin is in g  a g e n t is  in d ic a te d  ỉo r  tte a tin g  a cu te  
o r c h ro n ic  m e ta b o llc  a d d o s is  (p . 1 7 7 5 .2 ), so d iu m

b ica rb o n a te  is  u s u a lly  u se d . In  c o n d ió o n s w h e n  a c u te  
m e ta b o lic  a d d o sis  is  a sso d a te d  w ith  tis s u e  h y p o x ia , su  c h  a s 
cardiac arrtst a n d  lactìc aádosii, th e  ro le  o ỉ su c h  a lk a lin is ú ig  
a g e n ts is  c o n tro v e rs ia l (se e  p . 1 7 7 5 .2 , a n d  ỉo r  g u id e lin e s  o n  
a d va n ce d  c a rd ia c  liỉe  su p p o rt, se e  C a rd ỉa c  A rre s t p . 1 2 6 8 .3 ). 
S o d iu m  la c ta te  h a s  b e e n  g iv e n  a s a n  a lte m a tiv e  to  so d iu m  
b ica rb o n a te  in  a c u te  m e ta b o lic  a d d o s ìs , b u t is  n o  lo n g e r 
reco m m en d ed  b e cau se  o f th e  r is k  o f p re d p ita tin g  la c t ic  
a d d o s is . In  ckrotùc kypmkíoraem ìc aádosừ  a sso d a te d  w ith  
p o ta ssiu m  d e h d e n c y , p o ta ss iu m  b ica rb o n a te  m a y  b e 
p re fe rre d  to  so d irn n  b ic a rb o n a te . T h e  d tra te  s a lts  o ỉ 
p o ta ssiu m  o r so d iu m  h a v e  a lso  b e e n  u se d  a s a lte m a tiv e s  to  
so d iu m  b ica rb o n a te  in  ơ e a tin g  c h ro n ic  m e ta b o lic  a d d o sis  
re s u ltin g  fro m  Ttnal dừorden. S o d iu m  b ic a rb o n a te , la c ta te  
a n d  a ce ta te , an d  p o ta ss iu m  a ce ta te  a re  u se d  as b ic a rb o n a te  
so u rc e s in  dialysừỊỉuids (p . 1 7 7 8 .2 ).

T h e  dose o f b ic a rb o n a te  re q u ữ e d  fo r th e  tre a tm e n t o f 
a d d o tic  States m u st b e  c a lc u la te d  o n  a n  in d iv id u a l b a s is , an d  
is  d ep en d en t o n  th e  a d d -b a se  b a la n c e  a n d  e le c tro ly te  sta tu s  
o f th e  p a tie n t. In  th e  tre a tm e n t o ỉ c h ro n ic  a d d o s is , 
b ica rb o n a te  h a s b e e n  g iv e n  o ra lly  a n d  d o ses p ro v id in g  
5 7  m m o l (4 .8  g so d iu m  b ic a rb o n a te ) o r m o re  d a ily  m a y  be 
re q u ữ e đ . In  se v e re  a d d o s is , so d iu m  b ic a ib o n a te  h a s  b e e n  
g iv e n  in tra v e n o u s ly  b y  c o n tin u o u s  in ỉu s io n  u s u ỉt lly  a s a 
1 .2 6 %  (1 5 0 m m o l/ lh re ) so lu tío n  o r b y  s lo w  in tra v e n o u s  
in je c tío n  o f a  stro n g e r (h y p e rto n ic ) so lu tio n  o f u p  to  8 .4 %  
(1000  m m o ư liư e )  so d iu m  b ic a rb o n a te  (b u t se e  th e  
d isc u ss io n  o n  m e ta b o lic  a d d o s is , p . 1 7 7 5 .2 ). F o r  th e  
c o rre c tio n  o ỉ a d d o sis  d u rin g  a đ va n ce d  c a id ia c  liíe  su p p o rt 
p ro c e d u re s, d o ses o ỉ 5 0  m m o l o f so d iu m  b ica rb o n a te  (5 0  m L  
o f a n  8 .4 %  s o lu tio n ) m a y  b e g iv e n  in tra v e n o u s ly  to  a d u lts . 
F re q u e n t m o n ito rin g  o f se m m -e le c tro ly te  c o n c e n tra tìo n s  
a n d  a d d -b ase  s ta tu s  is  e sse n tia l d u rin g  ơ e a tm e n t o f 
a d d o s is .

S o d iu m  b ic a rb o n a te  m a y  b e u se d  in  th e  m an a g e m e n t o l 
h y p e rk a ỉa e m ia  (p . 1 7 7 7 .1 ) to  p ro m o te  th e  in ỡ a c e llu la r  
u p ta k e  o ỉ p o ta ss iu m  a n d  c o rre c t a sso d a te d  a d d o s is , 
a lth o u g h  th e re  is  so m e  d eb a te  as to  its  v a lu e . So m e  so u rc e s 
su g g est th a t 50  to  1 00  m i oí a n  8 .4 %  so lu tio n  m a y  b e  g iv e n  
in  se v e re  h y p e tk a la e m ia  a cco m p a n ie d  b y  a d d o s is , a ỉth o u g h  
m o re  d ilu te  S o lu tio n s h a v e  b e e n  u se d , a n d  c a re  is  re q u ire d , 
p a rtic u la r iy  u  th e re  is  a cc o m p a n y in g  re n a l im p a irm e n t.

S o d iu m  b ic a rb o n a te , so d iu m  d tra te , a n d  p o ta sã u m  
d tra te  cau se  a lk a lỉn ỉs a t io n  o f th e  u r in e . T h e y  m a y  
th e re ío re  be g iv e n  to  re lie v e  d isc o m ío rt in  m ild  urinary-traa 
inỊcứions (p . 2 1 3 .1 ) a n d  to  p re v e n t th e  d e ve lo p m e n t o f u ric -  
a d d  re n a l c a lc u li in  th e  in ỉt ia l stag e s o f urìcosuric th e ra p y  ỉo r  
h y p e ru rìc a e m ia  in  c h ro n ic  g o u t (fo r  e x a m p le , se e  
P re ca u tio n s fo r P ro b ẹ n e d d , p . 6 0 8 .1 ). In  b o th  c a s e s , th e y  
a re  g iv e n  w ith  a  lib e ra l ílu id  in ta k e , u s u a lly  o ra lly , in  
d iv id e d  doses o ỉ u p  to  a b o u t 10 g d a ily . S o d iu m  b ica rb o n a te  
m a y  a lso  be u se d  to  a lk a lin is e  th e  u rin e  in  aatíe poửomng 
w ith  w e a k ly  a d d ic  đ ru g s s u c h  a s s a lic y la te s  a n d  
p h e n o xy a c e ta te  p e s tid d e s ; u se  w ith  a  d iu re tíc  fo r 'ío rc e d  
a lk a lin e  d iu re s is ' is  n o  lo n g e r re co m m e n d e d .

W h e n  g iv e n  o ra lly , so d iu m  b ic a ib o n a te  a n d  p o ta ss iu m  
b ica ib o n a te  n e u tra lis e  a d d  se c re tio n s  in  th e  g a s ư o in te s tỉn a l 
ơ a a  an d  so d iu m  b ica rb o n a te  in  p a rtic u la r is  th e re lo re  
h e q u e n tly  in d u d e d  in  a n ta d d  p re p a ra tio n s  (p . 1 8 0 3 .1 ). T o  
re lie v e  dyspepsừt d o se s o f a b o u t 1 to  5 g  o f so d iu m  
b ica rb o n a te  in  w a te r h a v e  b e e n  ta k e n  w h e n  re q u ire d . 
S o d iu m  d tra te  h a s b e e n  v v id e ly  u se d  a s a  'd e a r ' (n o n - 
p a rá c u la te ) a n ta d d , u s u a lly  w ith  a n  H 2-a n ta g o n is t ío r  th e  
prophylaxừ o f acid aspiration a sso d a te d  v v ith  a n a e sth e s ia  
(p . 1 8 0 4 .2 ). S o d iu m  b ica rb o n a te  is  a lso  u se d  in  v a rio u s  
p re p a ra tio n s lo r  double-conưast radỉography vvh e re  p ro d u c- 
tio n  o f gas (c a rb o n  d io x id e ) in  th e  g a sữ o in te s tin a l tra c t is  
n e c e ssa ry . S im ila r ly , S o lu tio n s c o n ta in in g  so d iu m  b ic a rb - 
o n a te  o r d tra te  h a v e  b e e n  u sed  to  tre a t a cu te  otsophageal 
impaaion.

S o d iu m  b ica rb o n a te  an d  so d iu m  o r p o ta ssiu m  d tra te  a re  
u se d  as b u íle rin g  o r a lk a lin is in g  a g e n ts in  pharmaceutical 
/ 'ormuiation. S o d iu m  o r p o ta s s iu m  b ic a rb o n a te  a n d  
a n h y d ro u s so d iu m  d ư a te  a re  u se d  in  e ỉíe rv e s c e n t ta b le t 
lo rm u la tlo n s .

In d ív id u a l sa lts  a lso  h a v e  o th e r  s p e c iíỉc  u s e s . A  5 %  
so lu tio n  o i so d iu m  b ic a rb o n a te  c a n  b e a d m in is te re d  a s e a r 
d ro p s to  so fte n  a n d  re m o v e  ear wax  (se e  u n d e r D o cu sa te s , 
p . 1 8 3 6 .3 ). S o d iu m  b ica rb o n a te  ln je c tìo n  h a s b e e n  u se d  to  
ư e a t íxtravasation o f anthrcuydine andneoplastia (p . 7 3 1 .3 ) 
a lth o u g h  a s m e n tio n e d  in  A d v e rse  E H e c ts , p . 1 7 8 2 .2 , 
h y p e rto n ic  S o lu tio n s m a y  th e m se lv e s  cau se  n e a o s is .

S o d iu m  d tra te  h a s  a n tí-d o ttin g  p ro p e rtie s  a n d  is  u se d , a s 
so d iu m  a d d  d tra te , w ith  o th e r a g e n ts ìn  S o lu tio n s  fo r th e  
a n tic o a g u la tio n  a n d  p re se tv a tio n  o f b lo o d  ío r  transỊusion 
p u rp o se s. S im ila r ly , so d iu m  d tra te  3 %  irr ig a tio n  m a y  be 
u s e íu l fo r th e  d is s o lu tio n  o í blood cloa in the bladder a s a n  
a lte m a tiv e  to  so d iu m  c h lo rìd e  0 .9 % . E n e m a s c o n ta in in g  
so d iu m  d tra te  a re  g iv e n  re c ta lỉy  a s osmotíc laxatìves. S o d iu m  
d ữ a te  is  a lso  a  co m m o n  in g re d ie n t in  cough m ix tu re s . E y e  
d ro p s c o n ta in in g  so d iu m  d tra te  1 0 %  h a v e  b e e n  u se d  in  th e  
ư e a tm e n t o f C h e m ic a l eye bum s  (p . 1 7 8 2 .1 ); th e y  m a y  b e 
u se d  w ith  p o ta ssiu m  a sco rb a te  e y e  d ro p s (se e  U se s o f 
V ita m in  c  S u b sta n c e s , p . 2 1 1 1 .1 ).
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Eye <£sorders. S o d iu m  b ica rb o n a te  is  u se d  in  th e  m an ag e - 
m e n t o ỉ b le p h a iỉd s , a n  in íla n u n a tio n  o t  th e  m a rg in  o ỉ th e  
e y e lid s  w ith  v a rio u s  c a u se s . I t  m a y  b e  a ũ e rg ic  in  n a tu re  o r 
a sso d a te d  w ith  se b o ư h o e a  o f th e  sc a lp . In íe c t ỉo n  o ỉ th e  
e y e lỉd s  c a n  p ro d u ce  u lc e ra tiv e  b le p h a r it is , a  c a n d id o n  
c h a ra c te iis e d  b y  th e  fo tm a tio n  o ỉ yeQ o w  c m sts  w h ic h  m a y  
g lu e  th e  e y e la sh e s  to g e th e r. P a ra s ite s  o c c a s io n a lỉy  c a u se  
b le p h a iit is . T h e  c o n d ỉtio n  is  f ir s t  tre a te d  b y  d e a n ỉn g  th e  
e y e s a n d  e y e lid ỉ w ith  so d iu m  b ic a ib o n a te  so lu tio n  o r a  
su ita b le  b la n d  e y e  lo tio n ; s im p le  e y e  o in tm e n t o r đ iỉu te d  
b a b y  sh am p o o  c a n  a lso  b e  u se d  to  s o ỉte n  c ru s ts  to  a id  
re m o v a L  l í  a n  in ỉe c t io n  is  p re se n t, a n tib a c te ria ls  m ay  b e 
re q u ire d  (p . 1 8 2 .1 ). L o n g -te n n  m an a g e m e n t c o n s is ts  o ỉ 
d a ily  d e a n á n g  o f th e  Iid  m a rg in s  w ith  a  b la n d  e y e  lo d o n .

EYĨ BURNS. B o th  h e a t a n d  C h e m ic a ls c a n  b u m  th e  e y e , 
c a u s in g  d am ag e to  th e  c o n ịu n c tiv a , c o m e a . a n d  u n d e rly -  
in g  s tru c tu re s . B u rn  s e v e rity  m a y  b e in ílu e n c e d  b y  th e  
a m o u n t o ỉ b u m in g  su b sta n ce  th a t e n te rs  th e  e y e  a n d  th e  
đ u ra tio n  o ỉ c o n ta c t, its  te m p e ra tu re  a n d  im p a a  ío rc e , 
v v h e th e r it  is  a  liq u id  o r s o lid , its  p H , an d  o sm o la rity . 1-2 

H y d ro Đ u o ric  a d d , su lh ư o u s  a d d . an d  a lk a iis  re a d ily  p e n e - 
tra te  th e  c o m e a l sư o m a . 2 Im m e d ỉa te  irn g a tio n  ìs  e s s e n tia l, 
a n d  a  d u ra tio n  o f a t le a s t 15 to  3 0  m in u te s  is  re co m - 
m e n d e đ ; it  m a y  n e e d  to  b e re p e a te d  p e rio d ic a lly . W a te r o r 
so d iu m  c h lo rid e  0 .9 %  so lu tìo n  m ay  be u sed  in it ia lly , b u t 
b e c a u se  th e y  a re  h y p o to n ic  to  th e  e y e  th e re  c an  b e  a n  
in c re a s e d  u p ta k e  o i  th e  flu id  a n d  d ỉb u s io n  o f th e  b u m in g  
su b sta n c e  in to  th e  d e e p e r la y e rs  o f th e  c o m e a , re s u h in g  in  
o e d e m a . T o  re d u c e  th is  r is k  S o lu tio n s v v ith  h ig h e r o sm o la - 
r ỉt ie s  h a v e  b e e n  su g g e ste d , i f  a v a ila b le . a n d  in d u d e  
b a ỉa n c e d  s a lt s o lu tio n , b u ữ e re d  S o lu tio n s su  c h  a s la c ta te d  
R in g e î s s o lu tio n , a n d  c o m m e rd a l d e c o n ta m in a tio n  p re - 
p a ra tío n s  w lth  a m p h o te ric  an d  c h e la tin g  p ro p e rtíe s . 1-2 

F o r  a d d  a n d  a lk a lỉ b u m s a sco rb a te  a n d  d tra te  e y e  d ro p s 
h a v e  b e e n  tr ie d , a n d  a sc o rb a te  g iv e n  o ra lly . b ased  o n  
su g g e sd o n s th a t a sco rb a te  m a y  sca ve n g e  fre e  ra d ic a ls  a n d  
d tra te  m a y  re d u c e  th e  re le a se  o i  fre e  ra d ic a ls  a n d  
p ro te o ly tic  e n zy m e s in  b u m  tỉs s u e . 1 H o w e v e r, a  re tro -  
sp e c tiv e  a n a ly s is  o f 1 2 1  p a tie n ts  w ith  a lk a li b u m s to  th e  e y e  
su g g e ste d  th o se  w ith  le ss  se v e re  b u m s (g ra d e s 1 a n d  2 ) d id  
n o t b e n e ũ t ừ o m  a n  in te n s iv e  to p ic a l th e ra p y  re g im e n  
in d u đ in g  1 0 %  a sc o rb a te  d ro p s a n d  1 0 %  d tra te  d ro p s; 3 a 
tre n d  to  m o re  ra p id  h e a lin g  an d  b e tte r v is u a l o u tco m e  w e re  
se e n  in  p a tie n ts  w ith  g rad e  3 b u ra s  b u t in  th o se  w ith  th e  
m o st se v e re  d am ag e  (g ra d e  4 ) th e  re g im e n  m ad e  n o  
d iS e re n c e . In  th e  m an a g e m e n t o f h y d ro ũ u o ric  a d d  b u m s o ỉ 
th e  e y e , H e x a A u o rin e  h a s b e e n  u se d  fo r irrig a tio n  (b u t see 
p . 2 5 2 9 .2 ). O th e r g e n e ra l tre a tm e n ts  th a t m a y  b e  re q u ữ e d  
in d u d e  to p ic a l a p p lic a tio n  o ỉ a n a e s th e s ia , c o rtic o s te ro id s , 
a n d  a n tib a c te ria ls , tre a tm e n t fo r g la u co m a . a n d  su rg e ry . 1-2

1. Sdiragc NF, a  aL Sye tranu: 40 emergency and amtimiing problem. 
Burm  2000; 26: 689-99.

2. Kudtelkom R, et al. Emergency trcatment oỉ Chemical snd thennaỉ eye 
. bunu. Aữầ Ophthabnoỉ Scaná 2002; SO: 4-10.

3. Biodovsky s c  đ  ai. Management QỈ lỉkaỉỉ bums: an 11-year 
retrospea ive revỉew. Ophtkaimoiogy 2000; Ỉ07: 1629-35.

Osteoporosis. P o ta s s iu m  b ica rb o n a te  in  a n  o ra l do se o f 1 
to  2  m m o l/kg  d a ily  im p ro v e d  m in e ra l b a la n c e  a n d  b o n e 
m e ta b o lỉsm  in  a  s h o it- te im  s tu d y . 1 H o vve ve r, th e  a u th o is  
c a u tio n e d  a g a in s t th e  u se  o f b ic a ib o n a te  to  tre a t o r p re - 
v e n t o ste o p o ro sis (p . 1 1 6 8 .1 ) v rith o u t h u th e r s tu d y .2

1. Scbastún A. tí aỉ. Improved mincral baUnce and ỉkeletal metabalism in 
ponmenopamal women tm te d  with potassium biorboniie. H Bngl J 
M tđ 1994, 330: 177S-S1.

2. Sebudan A. Morris KC. Improvrd mincnl balance and skeletal 
metabolisn in postmenopauaal women ireated wiib pousskun 
bkaibonale. N SiiịI J  M ei 1994; 131:279.

Rencri colcuầ. C itra te  lo rm s so lu b le  c o m p le xe s w ith  c a l-  
đ u m , th e ie b y  re d u d n g  u rin a ry  sa tu ra tio n  o í sto n e -to rm - 
in g  c a ld u m  s a lts . P o ta ssiu m  d tra te  h a s a h y p o c a ld u ric  
e S e c t w h e n  g iv e n  o ra lly , p ro b a b ly  d u e  to  e n h a n ce d  re n a l 
c a ld u m  a b s o ip tio n . U rin a ry  c a ld u m  e x c re ú o n  is  u n a ỉ-  
íe c te d  b y  so d iu m  d tra te , s in c e  th e  a lk a li-m e d ỉa te d  h y p o - 
c a ld u r ic  e ữ e c t is  o££set b y  a so d iu m -lin k e đ  c a ld u re s is . 1 

P o ta ss iu m  d tra te  m a y  b e  b e n e S d a l in  re d u d n g  th e  ra te  o f 
sto n e  ỉo tm a tio n  in  p a tie n ts  w ith  h y p o d trá tu ria 2-3 o r 
h y p e rc a ld u iỉa . 4  A s  m e n tio n e d  in  U se s o n  p . 1 7 8 1 .2 , so d - 
iu m  b ic a rb o n a te  o r  so d iu m  o r p o ta ssiu m  d tra te  m a y  a lso  
b e  u se d  fo r th e ữ  a lk a lin is in g  a c tìo n , a s a n  a d ju n c t to  a  lib -  
e ra l flu id  in ta k e , to  p re v e n t d e v e lo p m e n t o f u ric -a d d  
re n a l c a lc u li d u rin g  u ric o s u T Ỉc  th e ra p y .

O th e r c a u se s o ỉ re n a l c a lc u li a n d  th e ữ  tre a tm e n t a re  
d isc u sse d  o n  p . 2 3 5 0 .3 .

U rin a ry  a lk a lỉn is a t io n  w ith  p o ta ss iu m  b ica rb o n a te  o r 
p o ta ss ìu m  d tra te  m a y  b e u s e íu l in  th e  m an a g e m e n t oí 
c y s tín e  sto n e  ío rm a tío n  in  p a tie n ts  w ith  c y s tin u r ia  (se e  
u n d e r P e n id lla m in e , p . 1 5 6 7 .2 ).

1. Anonymous. Cltme for caldum ncphrolithiads. Lmuxt 1986; i: 955.
2. Pak CYC. Puller c . Idiopathỉc hypodtraturlc caldum-oxalate 

nephrollthiasis succesatuliy õcated with pousáum d tn te . AmI bttcrn 
hiĩđ  1986; 104: 33-7.

3. Teldn A. tí  al. Oral potasshun dtrate treaonent ior iđỉopaứiỉc 
hypodtrvuia in children with caldnm urolithiasis. J UmI (taU m m ) 
2002; 168: 2572-4.

4. Pak c y c . tío ỉ. Prrvenúon of stooc íữnnatỉon and bone loss in absorptive 
hypercakiuria by combined dlctary and pharrnacoỉogicaỉ inierventỉons. 
J  òm t (Baltìmữrr) 2003; 169; 465-9.

Adverse Effeds and Treatment
E x c e s s iv e  u se  o í b ic a rb o n a te  o r b ic a ib o n a te - ỉo rm ỉn g  
co m p o u n d s m a y  le a d  to  h y p o k a la e m ia  a n d  m e ta b o lic  
a lk a lo s is , e s p e d a lly  in  p a tỉe n ts  w ith  im p a ứ e d  re n a l 
tu n c tio n . S ym p to m s in d u d e  m o o d  ch a n g e s , tìre d n e ss , 
s lo w  b re a th in g , m u s d e  v v e a k n e ss, a n d  irre g u la r h e a n b e a t. 
M u sd e  h y p e rto n id ty , tv v itc h in g , a n d  te ta n y  m a y  d e v e lo p , 
e sp e d a lly  in  h y p o c a ỉc a e m ic  p a ú e n ts . T re a tm e n t o f m etab - 
o lic  a lk a lo s is  a sso d a te d  w ith  b ic a ib o n a te  o ve rd o se  c o n s ists  
m a in ly  o í a p p ro p ria te  c o ư e c tio n  o í flu id  a n d  e le c tro ly te  
b a la n c e . R e p la c e m e n t o f c a ld u m , c h lo rid e , a n d  p o ta ssiu m  
io n s m a y  b e  o ỉ p a it ic u la r  im p o rta n c e .

E x c e s s iv e  d o ses o ỉ íodium salts m a y  a ỉso  le a d  to  so d iu m  
o v e tỉo a d in g  a n d  h y p e ro s m o la lity  (se e  A d v e rse  E ữ e c ts  o f 
S o d iu m , p . 1 7 9 5 .2 ). S o d iu m  b ica rb o n a te  g iv e n  o ra lly  c a n  
cau se  sto m a ch  c ra m p s, b e lc h ỉn g , a n d  H a tu le n ce . E x tra v a s a -  
tìo n  o í ir r it a n t  h y p e n o n ic  so d lu m  b ica rb o n a te  S o lu tio n s 
re s u ltin g  in  Io c a l tis s u e  n e a o s is  h a s  b e e n  re p o n e d  a íte r 
in tra v e n o u s  d o sag e .

E x c e s s iv e  d o ses o f potassium salts m ay  le a d  to  h y p e rk a l-  
a e m ia  (se e  A d v e rse  E ííe c ts  o f P o ta s s iu m , p . 1 7 9 4 .1 ). 
In g e stio n  o f p o ta ssiu m  sa lts  c a n  cau se  g a s tro in te s tin a l 
a d v e rse  e ííe c ts , a n d  ta b le t (o rm u la d o n s  m a y  c a u se  c o n ta c t 
ir r ita t io n  d u e  to  h ig h  lo c a l c o n c e n tra tio n s  o f p o ta ss iu m .

E x c e s s iv e  o ra l d o ses o f átrate salts m a y  h a v e  a Ia x a tiv e  
e ííe c t .

Effects on the gastrointestirral tract. In  a d d ỉc io n  10  m in o r 
g a sơ o in te s tin a l e ữ e c ts (se e  a b o v e ), sp o n ta n e o u s ru p tu re  o f 
th e  sto m a c h , a lth o u g h  a n  e x c e e d in g ly  ra re  e v e n t, h a s 
b e e n  re p o n e d  o n  se v e ra l o cc a sio n s a fte r in g e stio n  o í sod- 
iu m  b ic a rb o n a te . T h e  b ica rb o n a te  vvas b e lie v e d  to  h a v e  
re s u lte d  in  th e  ra p id  p ro d u c tio n  o f en o u g h  c a rb o n  d io x id e  
to  ru p tu rc  a  sto m a ch  a lre a d y  d ỉste n d e d  w ith  ỉo o d , liq u id . 
o r a ữ . 1-2

1. Masoangeỉo MR. Moore EW. Spontaneous rupture oí the stomach in 4 
heelthy aduỉt nun  aíter sodỉum bỉcarbonite ingestỉon. Arm Iniem Meẩ 
1964; 101: 649.

2. L*zebnik Na et ai. Spontaneous nipture oỉ the Dormaỉ stomach 4Íter 
sodỉiun bìcarbonate ingestíon. J Qin Gasữoettítroi 1986; 8: 454-6.

Effects on mentd State. S o d iu m  la c ta te  in fu s io n s  h a  v e  
b een  ie p o rte d  to  in d u c e  p a n ic  a tta c k s , e s p e d a lly  in  
p a tie n ts  w ith  a n x ie ty  S ta te s, a n d  h a v e  b e e n  u se d  a s a 
p h a im a c o lo g ic a l m o d e l in  th e  e v a lu a d o n  o í m e ch a n ism s 
m v o lv e d  in  p a n ic  d iso rd e r. 1 H o v v e v e r, th e  m e ch a n ism  th a t 
u n d e iiie s  p a n ic  a tta c k s  in d u c e d  b y  la c ta te  re m a in s  
u n k n o v v n , 1 a n d  it  h a s  b e e n  su g g ested 2 th a t ra p id  a d m in is- 
tra tio n  o f th e  la ig e  so d iu m  lo a d  m a y  b e  in v o lv e d . T h e re  
h as a lso  b e e n  a re p o rt3 o f a  p a d e n t re c e iv in g  o ra l la c ta te  
(a s c a ld u m  la c ta te ) w h o  w a s s u ỉle r in g  fro m  p a n ic  d iso rd e r 
a sso d a te d  w ith  a g o ra p h o b ia ; w h e n  la c ta te  w a s d is c o n tin -  
u e d , th e  p a tie n t re p o rte d  a re d u c tío n  in  p a n ic  in te n s ity  
v v ith o u t a  d e c re a se  in  th e  b e q u e n c y  o í a tta c k s .

1. Bourin M. tt al. Provocitive agents in pvúc dỉsorder. Thempú 1995.-50; 
301-6.

2. Pesldnd ER. tì aỉ. Sodium laíTalc and hypertonỉc sodỉurn chlonde inducc 
equivilem pinic inddence, panic symproim. and hyperoatremia in 
panic disorder. SÓI Pĩydtùitry 1998; 44:1007-16.

3. Robinmn D, tí tí . Possỉble 0fal lactate cxacerbation of paaic disorder. 
A m  Pharmaathtr 1995; 29: 539-40.

Epãeptogenic effect. A lk a lo s is  m a y  p re d p ita te  s e iz u re s ; 
h o w e v e r, a b se n ce  s e m ire s  h a v e  a lso  b e e n  re p o rte d  to  b e  
a sso d a te d  w ỉth  so d iu m  b ic a ib o n a te  a d m in is tra tio n  in  a  
c h ild  in  w h o m  th e  se ru m  p H  w a s n o im a l. 1

1. Reíf s, đ  aL Absence sdxures essodated wỉth bicaibonate therapy and 
normaỉ serum pH. JAMA 1989; 262:1328-9.

Precautìons
B ic a rb o n a te  o r b ic a rb o n a te -ío rm in g  co m p o u n d s sh o u ld  n o t 
g e n e ra lly  b e  g iv e n  to  p a tie n ts  w ith  m e ta b o lic  o r re s p ira to ry  
a lk a lo s is , h y p o c a lc a e m ia , o r h y p o c h lo rh y d ria . D u rin g  
tre a tm e n t o ỉ a tíd o s is , ừ e q u e n t m o n ito rin g  o ỉ se ru m - 
e le c tro ly te  c o n c e n tra tío n s  a n d  a d d -b a se  s ta tu s  is  e s s e n tía l.

Sodium-amtaining salts sh o u ld  b e  g iv e n  e x ư e m e ly  
c a u tio u s ly  to  p a tie n ts  w ith  h e a rt ía ilu re , o e d e m a , re n a l 
im p a irm e n t, h y p e rte n s io n , e d a m p s ia , o r a ld o s te ro n ism  (se e . 
P re c a u tio n s  fo r S o d iu m , p . 1 7 9 5 .3 ).

Potaaium -antainmg salts sh o u ld  b e  g iv e n  v v ith  c o n s id e r- 
a b le  c a re  to  p a tie n ts  v v ith  re n a l o r a d re n o c o rtic a l 
in s u íE d e n c y , c a rd ia c  d ise a se , o r o th e r c o n d itio n s  th a t m a y  
p re d ỉsp o se  to  h y p e rk a la e m ia  (se e  P re c a u tio n s  fo r P o ta s s iu m . 
p . 1 7 9 4 .2 ).

Abuse. H ig h  d o ses o f b ica rb o n a te  h a v e  b e e n  ta k e n  b y  a th - 
le te s  to  e n h a n c e  p e iỉo rm a n c e  in  e n d u ra n c e  sp o rts  b y  b u f- 
le rin g  h y d ro g e n  io n s  p ro d u ce d  in  c o n ju n c tio n  w ith  la c t ìc  
a d d . 1 B ic a rb o n a te s  h a v e  a lso  b e e n  u se d  to  a ỉk a lin is e  th e  
u rin e  a n d  p ro lo n g  th e  h a lí-U ỉe  o ỉ b a s ic  d ru g s , n o ta b iy

sy m p a th o m im e tic s  a n d  s t im u la n ts . th e re b y  a v o id in g  
d e te c tio n ; h o v v e v e r, su  c h  a  p ra c tic e  m a y  e n h a n ce  to x id ty . 

1. Kennedy M. Drugs and athletes—an update. Ầàvm t Dmg Rtaa BuU 
1994; (Dec); 639-42.

Porphyria. T h e  D ru g  D a ta b a se  ỉo r  A c u te  P o rp h y iia , co m - 
p ile d  b y  th e  N o rvv e g ia n  P o tp h y ria  C e n tre  (N A P O S ) an d  
th e  P o rp h y ria  C e n ư e  S vve d e n , d a ss iA e s p o ta ssiu m  d tra te  
a s n o t p o rp h y rin o g e n ic ; it  m a y  b e u se d  a s a  d ru g  o f f lr s t  
c h o ic e  a n d  n o  p re c a u tio n s  a re  n e e d e d . 1

1. The Drug Database íor Acute Porphyria. Available at: http://www. 
drugs-porphyria.org (accessed 26/10/11)

Interactìons
T h e  e S e c t o ỉ o ra l b ic a rb o n a te  o r b ica rb o n a te -lo rm in g  
co m p o u n d s in  ra is in g  in tra -g a s tric  p H  m a y  re d u c e  o r 
in c re a s e  th e  ra te  a n d /o r e x te rn  o í a b so rp n o n  o f a  n u m b e r o ỉ 
d ru g s (se e  a lso  A n ta d d s , p . 1 8 0 3 .1 ). A lk a lin is a tio n  o f th e  
u rin e  le a d s to  in c re a s e d  re n a l d e a ra n c e  o ỉ a d d ic  d ru g s su c h  
a s s a lic y la te s , te tra c y d in e s , an d  b a rb itu ra te s . C o n v e rs e ly , it  
p ro lo n g s th e  h a ư - life  o f b a s ic  d ru g s an d  m ay  re s u lt in  
to x id ty  (se e  a lso  u n d e r A b u se , a b o v e ).

Sodium bicarbonate e n h a n ce s lith iu m  e x c re tio n . T h e  use  
o f potassium-containing saìts w ith  d ru g s th a t in c re a s e  se ru m - 
p o ta ssiu m  c o n c e n tra tio n s  su c h  a s A C E  in h ib ito rs  an d  
p o ta ss iu m -sp a rin g  d iu re tic s  sh o u ld  g e n e ra lly  b e a vo id e d  
(p . 1 7 9 4 .2 ). Citrate salts ta k e n  o ra lly  c a n  e n h a n ce  th e  
a b so rp tio n  o f a lu m in iu m  b o m  th e  g a s tro in te s tin a l tra c t (see  
T o x id ty , p . 1 8 1 7 .3  u n d e r A d v e rse  E ữ e c ts  o f A lu m in iu m  
H y d ro x id e ). P a tie n ts  w ith  im p a ire d  re n a l lu n c tio n  a re  
p a rtic u la r ly  su sc e p ú b le  to  a lu m in iu m  a c c u m u la tio n  an d  
c itra te - c o n ta in in g  o ra l p re p a ra tio n s , in d u d in g  m a n y  
e h e rv e sc e n t o r d isp e rs ib le  ta b le ts , a re  b e st a v o id e d  b y  
p a tie n ts  v v ith  re n a l ỉa ilu re  ta k in g  a lu m in iu m -c o n ta in in g  
co m p o u n d s .

Pharmacokinetìcs
O ra l b ic a ib o n a te , su  c h  a s so d iu m  b ic a rb o n a te , n e u tra lis e s  
g a s tric  a d d  v v ith  th e  p ro d u c tio n  o f ca rb o n  d io x id e . 
B ic a rb o n a te  n o t in v o lv e d  in  th a t re a c tio n  is  ab so rb e d  an d  
in  th e  a b se n ce  o ỉ a  d e fid t o ỉ b ica rb o n a te  in  th e  p la sm a , 
b ica rb o n a te  ỉo n s  a re  e x c re te d  in  th e  u rin e , v v h ic h  is  
re n d e re d  a lk a lin e , a n d  th e re  is  a n  a cc o m p a n y in g  d iu re s is .

A c e ta te s  su  c h  as p o ta ss iu m  a ce ta te  a n d  so d iu m  a ce ta te , 
d tra te s  su c h  as p o ta ss iu m  d ư a te . so d iu m  a d d  d tra te , an d  
so d iu m  d tra te , a n d  la c ta te s  su ch  a s so d iu m  la c ta te  a re  
m e ta b o lise d , a fte r a b so rp tio n , to  b ic a rb o n a te .

Preparatìons
P ro p rio la ry  P rap q m lion s (d e ta ils  a re  g ive n  in  V o lu m e B )

S ing la ingr ed ien t P re p a ra tio n s. Arg.: L T K 2 5 0 ; U ro k it; AustraL: 
C h lo rv e sce a t; S o d ib ic  U ro d t-K ; Anstria: U ra ly t-U ; Belg.: N a tri- 
b ic  U ra ly t-U ; Braz.: L ito d i; Canad.: B ic a rt; B ro m o  S e lu e rt; 
C ysto p lu s ; E n o ; Fo rm u la  N o 2 K f ; H em a B P -3 8 ; K -C itra ; K - 
L y te ; P o ly d t ia - K t; U ro d t-K ' Chữe: A c a lk a Ỷ ; E u c e rin ; Chứur. 
K e w e ijia  (Õ T ^ ÍO ); U ra ly t-U  (ÍC ỉR l# ) ; C z .: U ra ly t-U ; Fin.: S e lu - 
tr io ; Fr.: B ib a g t; H o sp aso l; S o lu d ia l-h  tíir-'. A lk a la  T ; A p o d t; 
b icaN o rm ; B la n e l; K a litra n s ; K a liu m ; K o h le n sau re b ad  B a s tia n ; 
N ep h ro tran s; U ra ly t-U ; Gr.: C iư o lith in ; Hong Kongi A n ta d - 
m in f; C it ra lt ; U ro d t-K ; Hung.: A lk a lig e n ; ĩnditr. A d k a lize n  
A lk a c o o l' A lk a iin e  C itra te ; A lk a n iL ' A lk a n o rm ; A lk a ry l; A lk a so l; 
A lk o s ; A lld tra ; A m p le ; C ita l; C itra ; C iư a g lo sv ; C itra k u l; 
C itra lk a ; P u lE o ; In ta lk a ; Ju d ơ o n ; M e ta lk a ; O rid tra l; IrL: C ysto - 
p u rin ; D ia ire s t R F f ; Israel: A l-K a rish -h  B a b ic t; U ra ly t-U ; ItaL: 
C itro so d in a ; U ra ly t-U ; Jpn: M e y lo n ; MaUrysia: U ro d t-K ' Mex.: 
B e tso l 7i B ic a m a tt; D e b o n a l; Neth.: C itra -L o c k ; H o sp aso l; 
Norw.: K a jo s ; N ỉ:  C itra v e sc e n tt; Philipp.: A c a lk a ; K - C if  Zega- 
d d ; PoL: C itro ly t; L ito d d ; PorL: A c a lk a ; A lk a -S e lu e r; E x tra -  
n e a l; H o sp aso l’ U ra ly t-U ; Rus.: U ra lit-U  (ypamu-y); S.Afr.: 
C ry s ta d c  SB  G rip e  W a te rt; U ra ly t-U ; Singapore: C a n in g to n 's 
G rip e  W a te r; C itta l; U ro d t-K ; Spaừt: A c a lk a ; A lk a -S e ltze r N ew  
F o rm u la ; H ospasob V e n o ỉu s in  B ica rb o n a to ; Swed.: K a jo s ; 
Switz.: N ep h ro tran s; U ro d t Thai.: A c a lk a ; A rc-S o d a ; C a n n in a - 
tìv e  M e d id n e ; D a rb ie ; So d am in t F rx ; U ra ly t-U ; Turk.: A n ti-A s i- 
d o z; P a ro d o n u x ; U ro d t-K ; UK: B oo ts G rip e  M ix tu re  1 M o nth  
P lu s ; C ane sten  O a sis; C ym a lo n  C ra n b e rry ; C y s titis  R e lie t 
C ysto ca lm ; C y sto p u rin ; S o d iB ic  Ukr.: S o d a-B u ỉe r (Coaa- 
B y ộ q i); U ra ly t-U  (ypaimT-y); USA: C itra  p H ; K -B ic a rb ; K -L y te ; 
N eu t’ U ro d t-K ,- Veneĩ.: P o lid tx a .

M uhríng red M n l P ra p a ra lio n s. N um ero us p rep a ra tio n s a re  liste d  
in  V o lu m e  B .

Hom oooporiiic  P re p o ro lio n s. G e r.: H an o O xyg en  E .

Phorm ocopoa io l P re p a ra lio n s
B P  2 0 1 4 : A lg in a te  R a ft-fo n n in g  O ra l S u sp e n sio n ; A lk a lin e  
G e n tia n  M ix tu re ; A ro m atic  M ag nesium  C arb o n ate  M lx tu re ; 
Com pound  G lu co se , S o d iu m  C h lo n d e  an d  So d iu m  C itra te  O ta l 
S o lu tio n ; C om p o und  M ag n esiu m  T ris llic a te  O ra l Po w d en  
Com pound  So d iu m  B ica rb o n a te  T a b le ts ; C om pound Sod ium  
c h lo rid e  M o u th vra sh ; C om p o und  So d iu m  La cta te  In ỉu s io n ; 
K a o lin  an d  M o rp h in e  M ix tu re ; K a o lin  M ix tu re ; M ag nesium  
T ris ilic a te  M ix tu re ; P o tassiu m  C itra te  M ix tu re ; So d ium  B ic a ib - 
o n ate  E a r D ro p s; So d iu m  B ic a ib o n a te  E y e  L o tio n ; Sod ium  
B ica rb o n a te  In íu s io n ; S o d iu m  B ic a rb o n a te  O ra l S o lu ú o n ; 
So d iu m  C itra te  E y e  D ro p s; So d iu m  C itra te  Irrig a tio n  S o lu tio n ;

All cross-reíerences reíer to entries in Volume A
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So d iu m  La c ta te  In íu s io n ;
B P C  1 9 6 8 : E ữ e rv e sc e n t P o tassiu m  T a b le ts;
P h . E u r .: A n tic o a g u la n t A á d -C itra te -G lu co se  S o lu tio n s (A C D ); 
A n tico ag u la n t C itra te -P h o sp h a te -G Iu co se  S o lu tìo n  (C P D );
Ơ SP  3 6 : A n tico ag u la n t C itra te  D extro se  S o lu ú o n ; A n ú co ag u lan t 
C itra te  Ph o sp h ate D e xtro se  A d e n in e  S o lu tío n ; A n d co ag u lan t 
C itra te  P ho sp hate D e xtro se  S o lu tío n ; A n tíco ag u ỉa n t So d iu ra  
C itra te  S o lu tio n ; H a lí-stre n g th  Lacta te d  R ingeî s and  D extro se  
b ỹ e c tio n ; Im ip en em  an d  C ila s ta tin  £or In je cd o n ; la c ta te d  
R in g e rt and  D e xtro se  In je cn o a - Lacta ted  R in g e r's h q e ctio n ; 
M ag n esitim  C a rb o n a te  an d  So d iu m  B ic a ib o n a te  fo r O ra l 
S u sp e n sio n ; M ag n esiu m  C arb o n a te , C itric  A rid . an d  Po tassìum  
C itra te  £or O ra l S o lu tio a  P E G  3350  an d  E le c tro ly te s  fo r O ra l 
S o lu d o n ; P o tassiu m  a n d  So d iu m  B ica ib o n a te s and  C itric  A d d  
B H e rvescen t T a b le ts fo r O ra l S o lu ú o n ; Po tassiuxn  B ica ib o n a te  
and  P o tasáu m  C h lo rid e  E ữ e rve sc e n t T ab le ts fo r O ra l S o lu á o n ; 
P o tassiu m  B ica rb o n a te  and  P o tassiu m  C h lo rid e  fo r E S e rve sce n t 
O ra l S o lu rio n ; P o tassiu m  B ica rb o n ate  EH ervescen t Tab le ts fo r 
O ra l S o lu tío n ; P o tassiu m  c h lo rid e  in  Lacta te d  R inge^ s and  
D extro se  In je c tio n ; P o tassiu m  C h lo rid e . P o tasáu m  B ica rb o n ate , 
an d  P o tassiu m  C itra te  E S e rv e sc e n t Tab le ts fo r O ra l S o lu ú o n ; 
P o tassiu m  C itra te  A n d  Citrìc A d d  O ra l Soluáon: Potassium 
C iữ a te  E xte n d e d -re le a se  T a b le ts ; P o tassiu m  C itra te  T a b le ts; 
P o tassiu m  G lu co n a te  and  P o tassỉu m  C itra te  O ra l S o lu tio n : 
P o tassiu m  G lu co n a te , P o tassiu m  G tra te , an d  A m m o n ium  
C h lo rid e  O ra l S o lu tío a  So d iu m  A ce ta te  In je c tio n ; So d ium  
A ce ta te  S o lu d o n ; S o d iu m  B ica rb o n a te  In ịe c tio n ; So d lu m  
B ica rb o n ate  O ra l P o w d e c S o d iu ra  B ỉca ib o n a te  T a b le ts ; So d iu m  
C itra te  an d  C itric  A d d  O ra l S o lu tío n ; Sod lưm  Lacta te  In je c tio n ; 
So d iu m  La ctá te  S o lu tio n ; T rid trà te s  O ra l S o lu rio a  T rik a te s O ra l 
S o lu tio n .

Calcium
C a lc io ; K a ls iyu m ; K a tó u m ; Kan b itM Ỉí. '
0 = 4 0 .0 7 8  '
ÌINII — SY7Q814VUR(calổum); 2M83C4R6ZB (calcium ion).

_  \
D e s c r ip t io n . C a id u m  is  a c a tìo n  g iv e n  as v a rio u s  c a ld u m - 
c o n ta in in g  s a lts .

In c o m p a tib ility . C a ld u m  s a lts  h a v e  b e e n  re p o n e d  to  b e 
in c o m p a tib le  w ith  a  w id e  ra n g e  o f d ru g s a n d  p a ie n te ra l 
m ix tu re s  c o n ta in ỉn g , fo r e x a m p le , p h o sp h a te . C o m p le xe s 
m a y  fo rm  re s u lt in g  in  th e  fo rm a tio n  o f a  p re d p lta te . 
R e íe re n c e s .

1. Newton DW, DriscoU DP. Caỉdum  and phosphate com patibiliry: 
reviã icd  again. Am J Health-Syst Pharm 2008; 65: 73-80.

Calcium Acetate
A c e ta te  o f L im e ;.C a lc ii A c e ta s ; C a lc ip , ạ ce tạ tp  d e ; C a lạ u m , 
a c é ta te  d e ; C a ld u m a c e ta t; E 2 6 3 ; K a ld o  ấ c e ta tá s ; K a lciu m a- 

ịc e tá t K ã ld u m -a c é tá t; k a ls iu m a se ta a tti; K a lsiyù m  Ả se ta t; L ìm e  
■ Ạcétatè; Ặ n e ra T  fân b p M fl; yK cycH Ò K H cnb iií KanM 4M &. ' .  
C ,H 6C a 0 4 = Ì5 8 2

Ờ S — 62-544. .
ẨĨC — AÌ2AA12.
ATC Vet — 0 4 12AA ì 2.
UNII — Y882YXF34X.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  us.
P h . E u r . 8 :  (C a ld u m  A c e ta te , A n h y d ro u s ). A  w h ite  o r 
a lm o st v v h ite , h y g ro sc o p ic  p o w d e r. F re e ly  so lu b le  in  v v a te r; 
s lig h tly  so lu b le  in  a lc o h o l. A  5 %  so lu tio n  ỉn  vva te r h a s a  p H  
o f 7 .2  to  8 .2 . S to re  in  a irtig h t c o n ta in e is .
U S P  3 6 : (C a ld u m  A c e ta te ). A  w h ite , o d o u rle ss o r a lm o st 
o d o u rle ss , h y g ro sc o p ic . a y s ta llin e  p o w d e r. I t  d eco m p o ses to  
c a ld u m  c a rb o n a te  a n d  a ce to n e  vvh en  h e a te d  to  ab o ve  160  
d e g re e s . F re e ly  so lu b le  in  v v a te r; s lig h tly  so lu b le  in  m e th y l 
a lc o h o l; p ra a ic a lly  in s o lu b le  in  d e h y d ra te d  a lc o h o l. in  
a ce to n e , a n d  in  b e n z e n e . A  5 %  so lu d o n  in  w a te r h a s a p H o f 
6 .3  to  9 .6 . S to re  in  a irtig h t c o n ta in e rs .

E q u iv a le n c e . E a c h  g  o f c a ld u m  a ce ta te  (a n h y d ro u s ) re p re - 
se n ts a b o u t 6 .3 m m o l o f c a ld u m . C a ld u m  a ce ta te  (a n h y -  
d ro u s) 3 .9 5  g is  e q u iv a le n t to  a b o u t 1 g o f c a ld u m .

Calcỉum chloride
C a ld í G h ló rid u m ; C a lc ir c h lo n d u rrrd ih y d ric u m ; C a ld o , 
d o ru ro  d e ; C a td u m  C h lo ra tu m ; C a ld u m , d ĩló ru re  d e ;.C h lo rid  
v á p e n a tý ; C lo re to  d e  C á lc io , O o ru ra  G á ld co , C lo rn rổ  d e  
.G a ld ạ ; E 5 0 9 ; K a ld o  c h lo n d a s ; K a íaù tTvW Ó nd ; l4 íd ụ p 3 k fo n d ;. 
K a ls iu m k lp rid i; K a ls iy u rcù  K lo iũ r*  W ạpnra‘ ld ilò re k ; -Ká/ibM M Ỉi’ 
X n o p n a ; ItìnbU H tt-XnopM C Tb iÉí.. ✓
CadixHiỡ=1.10.0: (anhydròas)r:.T47'.ữ (dihydrate) 1 ~ỹ. . • •
•& 4S —  10043-524 (anhydrouĩ cabum chtoride); 7774-34-7, 
ỳcalđurrt chbrìde hexahýdrate); ĩ0035-04-8 (càláurrì chbrìde 
éibydttite). . : 7-“ i - r ắ ì '
'A lt— Á12AA07; B05XA07, G04BA0Ĩ X ■: ĩ í
ATC Vet — 0 4 12AA07; QB05XA07; QG04BAỌ3. r ' '
■ƯAItí t ‘rtt"0FM2Ì057LP ìanhỳđỉoús; :càrciumjứlồrideĩ;' 
M4Ì0ĨXW5M (caldum'chbnde dihydraiè]: ' '  •"
Pharmacopoeias. C hín., E ur. (see p. vu), Jpn , us, and Vĩrt. 
indude the dihydrate.

Eut. a lso  sp e d h e s th e  h e x a h y d ra te .
P h . E ư r . 8 :  (C a ld u m  C h lo rid e  D ih y d ra te ; C a ld i C h lo tid u m  
D ih y d ric u m ). A  w h ite  o r a lm o st w h ite , h y g ro sc o p ic  
c ry s ta llỉn e  p o vvd e r. F re e ly  so lu b le  in  w a te r ; so lu b le  in  
a lc o h o l. S to re  in  a irtig h t c o n ta in e rs .
P h . E u r . 8 :  (C a ỉd u m  C h lo rid e  H e x a h y d ra te ; C a ỉc iỉ 
C h lo rid u m  H e x a h y d ric u m ). A  v v h ite  o r a lm o st w h ite , 
a y s ta D in e  m ass o r c o lo u rle ss  c ry s ta ls . V e ry  so lu b le  in  v v a te r; 
fre e ly  so lu b le  in  a lc o h o l. F .p . a b o u t 2 9  d e g re e s.
U S P  3 6 : (C a ld u m  C h lo rid e ). W h ite , h a rd , o d o u rle ss 
íra g m e n ts  o r g ra n u le s . Is  d e liq u e sc e n L  S o iu b le  1 in  0 .7  o ỉ 
v va te r, 1 in  0 .2  o f b o ilin g  w a te r , 1 in  4  o ỉ a lc o h o l, an d  1 in  2 
o f b o ilỉn g  a lc o h o l. p H  o f a  5 %  s o ỉu tio n  in  w a te r is  b e n ve e n
4 .5  a n d  9 .2 . S to re  in  a iit ig h t c o n ta in e rs .

E q u iv d e n c e . E a c h  g o ỉ c a ld u m  c h lo rìd e  (d ih y d ra te ) re p re - 
se n ts  a b o u t 6 . 8 m m o l o ỉ c a ld u m  a n d  1 3 .6 m m o l o ỉ c h lo r-  
id e . C a ld u m  c h lo rid e  (d ih y d ra te ) 3 .6 7  g is  e q u ỉv a le n t to  
a b o u t 1 g o f c a ld u m .

E a c h  g  o f c a ỉd u m  c h lo rid e  (h e x a h y d ra te ) re p re se n ts  
a b o u t 4 .5 6 m m o l o ỉ c a ld u m  a n d  9 .1 3 m m o l o f c h ỉo ríd e . 
C a ỉd u m  c h lo rìd e  (h e x a h y d ra te ) 5 .4 7  g is  e q u iv a le n t to  
a b o u t 1 g o f c a ld u m .

C a lc iu m  C h r a t e
Cạldạ citratơ de; Ốtrato trícáldco;' Tricaldum Gtrate;
^MítóHHÓKMcnbiM KanbŨHM,- LịM TpaT.KanbqM A.
Tricaldum 2-hydroxypropane-l,2 3 -tncarboxýlate tetrahy- 
dratẹ. .
CdH,oCa30 ,4,4 H20 = 5 7 0 3  '
ứ s  — 5785444.
UNII — MLM29U2X85.

P h a rm a c o p o e ia s . In  us.
U S P  3 6 : (C a ld u m  C itra te ). A  w h ite , o d o u rle ss , c ry s ta llin e  
p o vvd e r. S lig h t ly  so lu b le  in  tv a te r; in so lu b le  in  a lc o h o l; 
h e e ly  so lu b le  in  d ilu te d  3N  h y d ro c h lo ric  a d d  a n d  in  d iỉu te d  
2N  n it r ic  a d d .

E q u iv a le n c e . E a c h  g  oi c a ld u m  d tra te  (te tra h y d ra te ) 
re p re se n ts  a b o u t 5 .3  m m o l o ỉ c a ld u m  an d  3 .5  m m o l o f d t-  
ra te . C a ld u m  d tra te  (te tra h y d ra te ) 4 .7 4  g is  e q u iv a le n t to  
a b o u t 1 g o f c a ld u m .

C a lc iu m  G lu b io n a t e  ỊUSAN, riNNi
Caiái Glubíonas; Caltío, ặlubionato de; Caltíụm Gluconate 
Lactobionate Monohydraịe;'Caltíum Gluconogalactogluco- 
Pate Monobydrate; Caldùrn: GluconolaợoSonate; GÍụbio- 
h a te .d e  Caldum; Glubionatòíđe caldorKàiìỉbQMn ữíyỂMOHaT. 
Caldum o-gluconate lactobioriate monohydrate. 
(C!!Hỉ ,Ol2̂ nO7)Ca.HJO ^ 1 0 5 : :
G4S —  31959-85-0 (anhỵdroụs calơum glubionate); ĩ2569-38- 
9(caldum glubionatemonohydrate). :
ATC — A12AA02: r  
ATC Vet 1— QA12AA02. ..
um  — 3CF7KOSDOQ.

P h a rm a c o p o e ia s . us in d u d e s  C a ld u m  G lu b io n a te  S y ru p .

E q u iv a le n c e . E a c h  g o f c a ld rn n  g lu b io n a te  (m o n o h y d ra te ) 
re p re se n ts  a b o u t l.ó m m o l o f c a ld u m . C a ld u m  g lu b io n a te  
(m o n o h y d ra te ) 1 5 .2 g  is  e q u iv a le n t to  a b o u t lg  o f c a l-  
d u m .

C a lc iu m  G lu c e p t d t e
Calcii Glucoheptonas; Caldo, glucoheptoriato de; Caldum 
Glucoheptonate (plNN); Caldụm, giucọheptonate de; 
Caldum Glucosemonocarbonate; • CaldurTÌglucoheptõnaC 
Gluceptato de caldo; Glucoheptonaté de Caldum; 
Glucoheptonato de calcĩo; Kalcio ' gliukoheptónatas; 
Kaldum-glũkoheptonát; Kaldumglukoheptonat;. Kaldum- 
glukoheptonát; Kalsiumglukoheptonaatti,- Ka/ibUMB Tuioko- 
rertTOHaĩ. ' . - “ ■•••
C HH 26C aơ16= 4 9 0 .4
GÁ5—  17Ĩ40-6O-2 (anhydrous caltíum gluceptate); 29039-00- 
7 (anhyàrous caláum glucẽptate); .: .
ATC — Aĩ2AAt0 
ATC Vet — QAĨ2AAÌ0.
UNII — UỈ65Ì398J,.

Pharmacopoeiơs. In  Eur. (see  p . v i i ) . us a ỉlo tv s  a n h y d ro u s 
o r w ith  v a ry in g  a m o u n ts o f v v a te r ọ ỉ h y d ia t ìo n .
P h . E u r . 8 :  (C a ld iu n  G lu c o h e p to n a te ). A  m ix tu re  in  
v a ria b le  p ro p o rtio n s o f c a ld u m  d i(D -í/yo ero-D -5 iti> -h e p to - 
n a te ) a n d  c a ĩd u m  ài(o-glycrro-D-uiũ-hẽptonate). A  w h ite  o r 
v e ry  s lig h tly  y e llo w , h y g ro sco p ic , a m o rp h o u s p o w d e r. V e ry  
so iu b le  in  w a te n  p ra c tic a lly  in s o lu b le  in  a lc o h o l a n d  in  
a c e to n e . A  1 0 %  s o lu tio n  ứ t w á te r h a s a p H .o í 6 .0  to  8 .0 . 
S to re  in  a irtig h t c o n ta in e rs .
U S P  3 6 : (C a ld u m  G lu c e p ta te ). I t  is  a n h y d ro u s o r c o n ta in s  
v a ry in g  a m o u n ts o f w a te r o f h y d ra tio n . I t  c o n s ists  o f th e

c a ld u m  s a lt o { th e  a lp h a -e p im e r o f g lu co h e p to n ic  a d d  o r o f 
a m ix tu re  o ỉ th e  a lp h a  a n d  b e ta  e p im e is  o í g lu co h e p to n ic  
a d d . A  w h ite  to  fa in ú y  y e llo w  a m o rp h o u s p o w d e r. I t  is  
s ta b le  in  a ữ , b ú t th e  h y d ro u s  ío rm s m a y  lo se  p a rt o f th e ữ  
v v a te r o ỉ h y d ra tio n  o n  sta n d in g . P re e ly  so lu b le  in  yvaten  
in s o lu b le  in  a lc o h o l a n d  in  m a n y  o th e r o rg a n ic  s o lv e n ts . p H  
o ỉ a  1 0 %  so lu tío n  in  w a te r is  b e tw e e n  6 . 0  an d  8 . 0 .

Equivalence. E a c h  g o f c a ld u m  g lu ce p ta te  (a n h y d ro u s ) 
re p re s e n tỉ a b o u t 2 m m o l o ỉ c a ld u m . C a ld u m  g lu ce p ta te  
(a n h y d ro u s ) 1 2 .2  g is  e q u ỉv a le n t to  a b o u t 1 g o f c a ỉd u m .

Calcium Gluconate
Caldi glucỏnas; Calciĩ. Gluconas. .MorỊphydricusp-Caldó,: 
3 luệonatơ-;d^, Cạldurn, igíuconậte dè, rậaụnílGỈýcónate; 
Calciumgluconat; E578; .ốỉueonatòJvié^^;;ỉ§jộkpọãrv- 
yápenatýmonohydrát Kaldõ gliukQnataspÌặldumrgtíikpnát;- 
^ỉạumgrukonạt; : Kalsiúrqglũtònạáttiíỉ^ápíniạVfgìụKohĩàn;' 
•KạnbLỊiaỉị,rĩíỉoKOHâT..'n"• y  . .■"'.Ị;c 'tịt--^À' -7-
càldúm oglúconatè mònohydrate.: - ĩ , ,  ,H- t-
C 12H2jGa0 ,4,H30=448.4  _ >. ...., .. ..
.G4S—  299-28-5 (anhydrous caịdum glucónat$? ỉẻ01&245.. 
(èahuib glueonate mónohydraieì J.
Ạùt-"ẠĨ2ÁAỌ3; DÌj/jXỌỊ 1 -'
'ẠTt'Vfr— QÀj2MÓ3;àữĩịMaÌ 
ỤNII —  SQE6VB453K, Cpaiáum• glucónate);, C2NÓMI5R31 
(calcium gluconate monohydrơtẹị. e

Pharmacopoeias. In Chín., ĩnt, Jjm, and Vừt. A lso  in Eur. 
(see p . v u ) and us as the anhydrous or the monohydrate 
íonn.
C a ld u m  b o ro g lu co n a te  is  in d u d e d  a s a n  in ịe c tío n  in  BP
(Vet).
P h . E u r . 8 :  (C a ỉd u m  G lu c o n a te ). A  w h ite  o r a lm o st w h ite , 
c ry s ta llin e  o r g ra n u la r, p o w d e r. S p a iin g ly  so lu b le  Ịn  v ra té n  
fre e ly  so lu b le  in  b o ilin g  w a te r .
P h . E u r . 8 :  (C a ld u m  G lu c o n a te , A n h y d ro u s ). A  w h ite  o r 
a lm o st w h ite , c ry s ta llin e , o r g ra n u la r p o w d e r. S p a rin g ly  
s o lu b le  in  w a te n  h e e ly  so lu b le  in  b o ilin g  w a te r.
U S P  3 6 : (C a ld u m  G lu c o n a te ). I t  is  a n h y d ro u s o r co n ta in s  
o n e  m o le c u le  o f w a te r o f h y d ra tio n . W h ite , o d o u rle ss , 
c ry s ta llin e  g ra n u ỉe s  o r p o tv d e r. S lo w ly  so lu b le  1 in  30  o ỉ 
v v a te r; so lu b le  1 in  5 o f b o ilin g  w a te n  in so lu b le  in  a lco h o L 
It s  S o lu tio n s a re  n e u tra l to  Iitm u s .

Equivalence. E a c h  g  o f c a ld u m  g lu c o n a te ' (m o n o h y d ia te ) 
re p re se n ts  a b o u t 2 .2 m m o l o í  c a ld u m . C a ld u m  g lu co n a te  
(m o n o h y d ra te ) 1 1 .2 g is  e q u iv a le n t to  a b o u t Ig  o f c a l-  
d u m .

Calcium Giycerophosphate
Galdi Glyạrophósphasr.Caldo, glicerofosfáto de; Caldum 
Glycèrinophosphạte; Caicium, gíycérophọsphạtẹ de; Caf- 
dum GlycerỵJphosphate; Calciũmglycerophosphat; Glrcec- 
ofosfeto 'cálaco; Gtycerofosfòreòĩan vảpenatý; Kalcio 
glicerofòsfatas;.Kaláum-glicerofos2făt; Kalciumglycerofosfat; 
Kalsiuraglyserofosfeaữi; KaubMnii rnnuepoộocệiaT.  ̂
.C3H7Ca06P ĤyD=?2 ỊỌ .r (anbydrous)
CÃS —  2721400-2 (ạọhydrous colơum glycemphosphate). . 
ATC —  AỈ2AAỎ8t' t - ị  ■ . . .  •
ATCVet-!-.ạAỈ2AA08.. . '
um  — XWV9Z12Q£:~

P h a rm a c o p o e ia s . In  Eur. {se e  p . v ii) , us„ an d  Viet.
P h . E u r . 8 :  (C a lt íu m  G ly c e ro p h o sp h a te ). A  m ix tu re  in  
v a ria b le  p ro p o rtio n s o f c a lt íu ra  (& S )-2 ,3 -d ih y d ro x y p ro p y ỉ 
p h o sp h a te  an d  o f c a ld u m  2 - h y d ro x y - l- (h y d ro x y m e th y i) 
cth y l phosphatc, w hich  m ay be hydrated . It contains not 
le s s  th a n  1 8 .6 %  an d  n o t m o re  th a n  1 9 .4 %  o f c a id u m , 
c a lc u la te d  w ith  re íe re n c e  to  th e  d rie d  su b sta n c e . A  w h ite  o r 
a lm o st v v h ite , h y g ro sco p ic  p o w d e r. S p a rin g ly  so lu b le  in  
w a te n  p ra c tic a lly  in so lu b le  in  a lc o h o l. I t  lo se s n o t m o re  th a n  
1 2 %  o f its  w e ig h t o n  d ry ũ tg .
U S P  3 6 : (C a ld u m  G ly c e ro p h o s p h a te ). A  m ix tu re , in  
v a ria b le  p ro p o rá o n s , o f c a ld u m  3 -d ih y d ro ry p ro p y I
p h o sp h a te  a n d  c a ld u m  2 - h y d ro x y - l- (h y d ro x y m e th y l)e th y l 
p h o sp h a te , v v h ic h  m a y  b e  h y d ra te d . I t  c o n ta in s  n o t le ss  th a n  
1 8 .6 %  a n d  n o t m o rê  th a n  1 9 .4 %  o ỉ c a ld u m , c a lc u ỉa te d  
w ith  re ỉe re n c e  to  th e  d rie d  su b s ta n c e . S to re  a t a 
te m p e ra tu ie  b e tvve e n  2 0  d eg rees a n d  2 5  d e g re e s, e x c u is io n s  
p e im itte d  b e tw e e n  15  d e g re e s an d  3 0  d eg rees.

Equivalence. E a c h  g o f c a ld u m  g ly c e ro p h o sp h a te  (a n h y -  
d ro u s ) re p re se n ts  a b o u t 4 .8  m m o l o f c a ld u m . C a ld u m  g ly - 
ce ro p h o sp h a te  (a n h y d ro u s ) 5 i2 4 g  is  e q u iv a le n t to  a b o u t 
1 g o f c a ld u m .

Calcium Hydrogen Phosphate
.O Ĩa ìẶ t .^Hydrogênủ, Phóspnas; Caícíi “Hỹdrogenophosphas; 
Oíqặhidrogenoícáìatodẹ; Calpum, hydrogénophosphate

The Symbol t  denotes a preparatìon no longer actively marketed



de;. Catcíurrt Hydrophọspboncum;. Caldum Monohydrogen 
Phosphate; Dibâdc Caldùm Phòsphatéỉ Dkraldum ờrtho- 
phosphate; Olcalci um. Phosphate; E34^;Posfetô dibásico de 
calciôí ► 1̂ ỳdrogeộfbs(breỄnaní;vằperatjề kalcio-vandenilio 
fosfetas; : Kaìa'um-hidrogérvfbszfát; Kạldumvãtefosfetr Kat- 

;shãmvtíytÒ5fiatttg.'Wapniaĩĩv*odòrafosfbranĩ;;Oprcj<|)ocộar 
KadbqnA fl8ý3aM etqeRHHÌ^'AKKanbqwií-ệQaị«T.'
Caldum hydrogen orthophosphate. • ••-*•
CaHP04=136.T (anhydrousj;. 172.1 (dihydrate)' 
ỡ^-^TĩST^È-^ỵơn^ĩọủs; cakíủnthýdrogén phosphate); 
7789-77-7 Ẽắlaùmfỳdróạenphosphate'dihỹdraùo. ■' 

:UNir— UÌK75P92Jíánhỳdrous calaum hydrogen phcnphate); 
07T5Z97GEP (cakium hydrogen phbsphate dihydrate).

P h a rm a c o p o e ia s . In  Chin., Eur. (se e  p . v ii) , Int., Jpn, a n d  u s ,  
w h ic h  in d u d e s  m o n o g rap h s fo r th e  a n h y d ro u s  su b sta n c e  
a n d  th e  d ỉh y d ra te  ỉo rm .
P h . E u i . 8 : (C a ld u m  H yd ro g e n  P h o sp h a te , A n h y d ro u s ; 
C a ld i H yd ro g e n o p h o sp h a s A n h y d r ic u s ). A  ív h ite  o r a lm o st 
w h ite , c ry s ta llin e  p o w d e r. P ra c t ic a lly  in so lu b le  in  vva te r a n d  
in  a lc o h o h  d isso lv e s  in  d ilu te  h y d ro c h lo ric  a d d  an d  ỉn  d ilu te  
n it r ic  a d d .
P h . E u r . 8 : (C a ld u m  H yd ro g e n  P h o sp h a te  D ih y d ra te ; C a ld i 
H y d ro g e n o p h o sp h a s D ih y d r ic u s ; C a ld u m  H yd ro g e n  P h o s- 
p h a te  B P  2 0 1 4 ). A  w h ite  o r a lm o st w h ite , c ry s ta llin e  
p o w d e r. P ra c t ic a ily  in so lu b le  in  c o ld  w a te r an d  in  a lc o h o l; 
d is so lv e s  in  d ilu te  h y d ro c h lo ric  a d d  an d  in  d ilu te  n it r ic  a d d . 
T h e  B P  2 0 1 4  g iv e s  D ib a s ic  C a ld u m  P h o sp h a te  a s a n  
a p p ro v e d  sy n o n y m .
U S P  3 6 : (A n h y d ro u s  D ib a s ic  C a ld u m  P h o sp h a te ).
U S P  3 6 : (D ib a s ic  C a ld u m  P h o sp h a te  D ih y d ra te ).

E q u iv a le n c e . E a c h  g  o f c a ld u m  h yd ro g e n  p h o sp h a te  
(d ih y d ra te ) re p re se n ts  a b o u t 5 .8  m m o l o ỉ c a ld u m  a n d  o f 
p h o sp h a te . C a ld u m  h yd ro g e n  p h o sp h a te  (d ih y d ra te ) 
4 .2 9  g  is  e q u iv a le n t to  a b o u t ỉ  g o ỉ c a ld u m .

Calcium Lactote
Calcii Lactas; Calcio, lactato de; Calcium, lactate de; E327; 
Kalcio laktatâs; Kalciumlaktat; Kalớum-taktát Kalsiumlaktaatti; 
Kalsiyum Laktat ìactáto cálcico; Mlécnan vápenatý; Wapnia 
mleczan; /laKrar Kanbựnn; MoriOHHOKnơibiỳi Ka/Ibuníi. 
Caldum 2-hydroxypropionate.
C6H,oCaOftXH20=2 Ì a 2  (anhydrous); 3083 (pentahydrate);. 
2723(tnhỹdrate) .
CAS —  814-80-2 (anhydrous. calaum laơate); 41372-22-9 
(hydrated calcium laơate); 5743-47-5 (calcium lactate 
pentahydrate); 63690-56-2 (caldum lactate pentahydrate).
ATC — A12AA05 
ATC Vet — QA12AA05.
UNIt —  2URQ2N32W3 (anhydrouĩ calcium lactate); 
4FM1N296CM (caldum laaate pentahỵdrate).

P h a rm o co p o e ÌQ S . In  Oàn.. Eur. (se e  p . v u ), Jpn, an d  u s.

Evr. h a s  se p a ia te  m o n o g ra p h s fo r th e  a n h y d ro u s su b sta n c e , 
th e  m o n o h y d ra te , th e  p e n ta h y d ra te , a n d  th e  tr ih y d ra te . u s  
a llo v v s  a n h y d ro u s  o r h y d ro u s  ío rm s . V ia  h a s m o n o g ra p h s 
ỉo r  th e  p e n ta h y d ia te  a n d  th e  o ih y d ia te .
P h . B u r . 8 : (C a ld u m  L a c ta te , A n h y d ro u s ; C a ld i L a c ta s  
A n h y d r ic u s ). A  v v h íte  o r a lm o st w h ite , c ry s ta U in e  o r 
g ra n u la x  p o w d e r. S o lu b lc  in  v ra te r; ír e c ly  so lu b le  ỉn  b o ilin g  
v v a te r; v e ry  s lig h tly  so lu b le  in  a lc o h o l.
P h . E u r . 8 : (C a ld u m  L a c ta te  M o n o h y d ra te ; C a ld i L a c ta s  
M o n o h y d ric u s ). A  w h ite  o r a lm o st w h ite , c ry s ta ũ in e  o r 
g ra n u la r p tm d e r. S o lu b le  in  w a te n  ỉre e ly  so lu b le  in  b o ilin g  
w a te x ; v e ry  s lig h tly  so lu b le  in  a lc o h o L  
P h . E u r . 8 : (C a ld u m  L a c ta te  P e n ta h y d ra te ; C a ld i L a c ta s  
P e n ta h y d r ic u s ). A  w h ite  o r a lm o s t w h ite , s lig h t ly  
e ổ lo re sc e n t, c ry s ta lỊin e  o r g ra n u la r p o vvd e r. S o lu b le  in  
w a te x ; ừ e e ly  so lu b le  in  b o ilin g  w a te n  v e ry  s lig h d y  so lu b le  in  
a lc o h o l.
T h e  B P  2 0 1 4  g iv e s  C a ld u m  L a c ta te  as a n  a p p ro ve d  
sy n o n y m .
P h . E u r . 8 : (C a ld u m  L a c ta te  T rih y d ra te ; C a ỉd i L a c ta s  
T r ìh y d iic u s ). A  w h ite  o r a lm o st w h ite , c ry s ta llin e  o r 
g ra n u la r p o w d e r. S o lu b le  in  w a te n  fre e ly  so lu b le  in  b o ilin g  
w a te n  v e ry  s lig h tly  so lu b le  in  a lc o h o l.
U S P  3 6 : (C a ld u m  L a c ta te ). W h ite , p ra c tic a lly  o d o u rle ss , 
g ra n u le s  o r p o w d e r. T h e  p e n ta h y d ra te  is  so m e w h a t 
e íũ o re sc e n t a n d  a t 1 2 0  d eg rees b e cõ m es a n h y d ro u s . T h e  
p e n ta h y d ra te  is  so lu b le  1 in  2 0  o í w a te r a n d  p ra c tìc a lly  
in s o lu b le  in  a lc o h o l. S to re  in  a irtig h t c o n ta in e rs .

E q ú v a le n c e . E a c h  g  o f c a ld u m  la c ta te  (trih y d ra te ) re p re - 
se n ts  a b o u t 3 .7  tn m o l o í c a ld u m . E a c h  g o í c a ld u m  la c ta te  
(p e n ta h y d ra te ) re p re se n ts  a b o u t 3 .2  m m o l o f c a ld u m . C a l-  
d u m  la c ta te  (p e n ta h y d ra te ) 7 .7  g  a n d  c a ld u m  la c ta te  (t r i-  
h y d ra te ) 6 .8  g  a re  e a cb  e q u iv a le n t to  a b o u t 1 g o ỉ c a ld u m .

1784 Electrolytes_______________________________________

Calcium Lactate Gluconate
Cạldb, glucổnato lactato de; Calcium Gluconolaáate. . 
Ca5(C3Hs03)tl(C4H,10 7)43H20=l 551.4 
CÃS —  77116-97-5.
ATC —  A12AA06. •
ATCV&— QAĨ2AA06.
UNII — 472LWJ3Y9N.

Equỉvalence. E a c h  g o ỉ c a ld u m  la c ta te  g lu co n a te  (d ih y -  
d ra te ) re p re s e n tỉ a b o u t 3 .2  rru n o l o í c a ld u m . C a ld u m  la c t-  
a te  g lu co n a te  (d ih y d ra te ) 7 .7 4  g ìs  e q u ìv a le n t to  a b o u t 1 g 
0 f  c a ld u m .

Calcium Lactobionate
Galdi Laaobionas; Galdo,:;lactobỊonato- de; Caìdurn 
Lactobionate Dihydrate; Kalciumlaktobionat; Kalsiumlaktơ- 
bionaatti; Lactobionato cáldco dihidrato; KanbHMR naicro- 
6MOH3T.
Caldum 4-O-p-ogalactopyranosyl-o-gluconate dihydrate;
C24H42CaO34,2H2O=790.7
CÂS —- 110638-68-1.
UNII — 7D8YVA497F.

P h a rm a c o p o e ia s . ỉn  us.
U S P  3 6 : (C a ld u m  L a a o b io n a te ). p H  o l a 5 %  so lu tio n  in  
w a te r is  b e tw e e n  5 .4  a n d  7 .4 .

Equivalence. E a c h  g o l c a ld u m  la d o b io n a te  (d ih y d ra te ) 
te p re se n ts  a b o u t 1 .3 m m o l o f c a ld u m . C a ld u m  la c to b io - 
n a te  (d ih y d ra te ) 1 9 .7 g  is  e q u iv a le n t to  a b o u t lg  o í c a l-  
tiu m .

Calcium Levulinate /BAN/
Càlcii Laevulas; Caldi Laevulinas; Caldl Laévulinas Dihydricụs; 
Galdi Levulinas Dihydricum; Caldo, levullnato de; Calcium 
Laevulate; Caldum Laevulinate; Caldum, lévulinate de; Kaldo 
levulinatas; Kaldumlèvulat;, Kaldum-levulát dihydrát; Kal- 

.dumlevulinat Kaldum-levuỉinát; Kalsiumlevulaatti; Kalsium- 
levulinaatti; Lévulinate Caldque; Levulinato cáldco dihidrato; 
KanbUMR íleay/iaT.
Caldum 4-oxovalerate dihydrate.
CioH,4Ca063HỉO=3063
CAS —  591-64-0 (anhydrous calcium levulinate); 5743-49-7 
(caldum levulinate dihydrate).
ATC — A12AA30.
ATC Vet — QA12AA30.
UNII —  T6Ỉ33S0781.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  us.
P h . E u r . 8 : (C a ld u m  L e v u lin a te  D ih y d ra te ). A  w h ite  o r 
a lm o st w h ite , c ry s ta llin e  p o w d e r. P re e ly  so lu b le  in  tv a te n  
v e ry  s lig h tly  so lu b le  in  a lc o h o l; p ra c tic a lly  in s o lu b le  in  
d ỉc h lo ro m e th a n e . A  1 0 %  so lu tio n  in  w a te r h a s a  p H  o f 6 .8  
to  7 .8 . P ro te c t b o m  lig h L
U S P  3 6 : (C a ld u m  L e v u lin a te ). A  w h ite  c ry s ta llin e  o r 
am o rp h o u s p o vvd e r, h a v in g  a  ỉa in t  o d o u r su g g e stive  o í 
b u m t su g a r. F re e ly  so lu b le  ú t w a te n  s lig h tly  so lu b le  in  
a lc o b o l; in so lu b le  in  c h lo ro ío n n  an d  in  e th e r. p H  o f a  1 0 %  
so lu tio n  in  w a te r is  b e rvve en  7 .0  an d  8 .5 .

Equivalence. E a c h  g o f c a ld u m  le v u lin a te  (d ih y d ra te ) 
re p re se n ts  a b o u t 3 .3  m m o l o í c a ld u m . C a ld u m  le v u lin a te  
(d ih y d ia te ) 7 .6 4  g is  e q u iv a le n t to  a b o u t 1 g o f c a ld u m .

Calcium Phosphate
Caldi Phosphas; Calcio, fiasfeto de;Caldum Orthophosphate; 
E 34 1 ; Fosfetơ Tricalcico; Fosfato Tricáldco; Fosforecnan 
vápenatý;. Kaldo fosfatas; Ka(dum-foszfát; Phosphạte 
Tertiaire de Caldum; Phosphate tricaldque; Predpitated 
Caldum Phosphate; Tricaldi Phosphas; Tricaldum Phos- 
phate; Tricaldumphosphat; Trlkaldumfosfat Trikalsìumíos- 
faattl; Wapnia fosforan; . 0 pr0 (|)0 C(ị)aT. Ka/ibqMH 

. Tpẽx3aMeiqeHHbiii.
CAS —  7758-874 (ữicaldum diorthophosphate); 12167-74-7 
(calcium hydroxide phosphate).
ATC —  A12AA01.
ATC Vet —  QA12AA01.
um — 97Z1WI3NDX (caldum phosphate); K4C08XP666 
(tricakium dionhophosphate).

D e s c r ip t io n . C a ld u m  p h o sp h a te  is  n o t a  d e a iỉy  d e ã n e d  
C h e m ica l e n tity  b u t is  a  m ix tu re  o f c a ld u m  p h o sp h a te s th a t 
h a s b e e n  m o st h e q u e n tly  d e sc rib e d  a s e ith e r tr ic a ỉd u m  
d io rth o p h o sp h a te , C a 3(P 0 4)2  = 3 1 0 .2 , o r c a ld u m  h y d ro x id e  
p h o sp h â te , C a sO H (P 0 4) j  =  5 0 2 .3 .
P h a rm a c o p o e ía s . In  Eur. (se e  p . v ii) , lnt., a n d  VieL A lso  in  
USNF.
Br. a lso  in d u d e s  a to rm  fo r h o m o e o p a th ic  p re p a ra tio n s .

P h . E u r . 8 :  (C a ld u m  P h o sp h a te ). Í t  c o n s ists  o ỉ a  m ix tu re  o l 
c a ỉd u m  p h o sp h a te s a n d  c o n u in s  3 5  to  4 0 %  o í C a . A  vvh ite  
o r a lm o st w h ite  p o w d e r. P ra c t ic a lly  in s o lu b le  in  v v a te r; 
d isso lv e s  in  d ilu te  h y d io c h lo ric  a d d  a n d  in  d ilu te  n it r ic  a d d . 
T h e  B P  2 0 1 4  g iv e s  T rib a s ic  C a ld u m  P h o sp h a te  a s an  
a p p ro ve d  sy n o n y m .
U S N P  3 1 : (T r ib a á c  C a ỉd u m  P h o sp h a te ). I t  c o n ã sts  o ỉ a 
v a iia b le  m ix tu re  o f c a ld u m  p h o sp h a te s h a v in g  th e  
a p p ro x im a te  c o m p o s itio n  lO C a O .3 P 2O 5.H 3O . I t  c o n ta in s  
n o t le ss  th a n  3 4 %  a n d  n o t m o re  th a n  4 0 %  o f c a ld u m . A  
v v h ite , o d o u rie ss , p o vvd e r. P ra c d c a H y  in s o lu b le  in  vva te n  
in so lu b le  in  a lc o h o l; re a d iỉy  so lu b le  in  3N  h y d ro c h lo ric  a d d  
a n d  in  2 N  n it r ic  a d d .
B P  2 0 1 4 : (C a ld u m  P h o sp h a te  (o r H o m o e o p a th ic  P re p a ra - 
tio n s ; C a ld u m  P h o sp h o ricu m  fo r H o m o e o p a th ic  P re p a ra - 
tio n s ).

Cakium Pidolate ỊpiNNM)
Galcii Pidolas; Caldo, pidoiato de; Caldum Pyroglutamate; 
Pidolate de Calcium; Pidolato cáldco; Pidolato de calcio; 
Kanbqirô rinnonaT.
Calcium 5-oxopyrrolidine-2<arboxy)ate.
^ ^ 5̂ 03)2=2903 
CAS — 31377-05-6.
UNII -  7Y2LVU5EKK.

E q u iv a le n c e . E a c h  g o ỉ c a ld u m  p id o la te  (a n h y d ro u s ) 
re p re se n ts  a b o u t 3 .4 m m o l o f c a ld u m . C a ld u m  p id o la te  
(a n h y d ro u s ) 7 .3 9  g is  e q u iv a le n t to  a b o u t 1 g o f c a ld u m .

Calcium Silicate
Caldo, silicato de; E552; Silicato cálcico; KpeMHexnaibiM 
Ka/ibLiviii; CmuiKaT KanisUMA
CA5—  1344-95-2; 10101-39-0 (cakium metasilìcate); 10034- 
77-2 (oaldum dtatthosilicate); 12168-85-3 (caldum ữisilicatẹ). 
ATC —  A02AC02.
ATC v& — QA02AC02.
UNII — S4255P4G5M.

D e s c r ip t io n . A  n a tu ra lly  o c c u rrin g  m in e ra l th e  m o st 
co m m o n  ío rm s  b e in g  c a ld u m  m e ta s ilic a te  (C a S ìO ] = 1 1 6 .2 ), 
c a ld u m  d io rth o s ilic a te  (C a 2S i0 4 = 1 7 2 .2 ), a n d  c a ld u m  
tr is ilic a te  (C a 3S i0 5 = 2 2 8 .3 ). I t  is  u s u a lly  lo u n d  in  h y d ra te d  
ío rm s  c o n ta in in g  v a rio u s  a m o u n ts o ỉ w a te r o f c ry s ta l-  
lis a tio n . C o n u n e rd a l c a ld u m  s ilic a te  is  p re p a re d  sy n th e ti-  
c a lly .
P h a rm o c o p o e ia s . In  USNF.

U S N F  3 1 : (C a ld u m  S ilỉc a te ). C ry s ta llin e  o r a m o rp h o u s 
c a ld u m  ã ỉic a te  is  a  co m p o u n d  o f c a ld u m  o x id e  a n d  S ilic o n  
d io x id e  c o n ta in in g  n o t le s s  th a n  4 %  o f C aO  a n d  n o t le ss 
th a n  3 5 %  o f S 1O 2 . A  v v h ite  to  o ff-w h ite  fre e -flo w in g  
p o vvd e r. In s o lu b le  in  vva te n  v v ith  m in e ra l a d d s it  ỉo rm s  a  g e l. 
A  5 %  aq u e o u s su sp e n sio n  h a s a  p H  o f 8 .4  to  1 1 .2 .

Calcium Sodium Lactate s
Caldo, lactato sódico de.
2C3H5Na03/(C3Hs0 3)2C a,4H 20=514.4

E q u iv a le n c e . E a c h  g o ỉ c a ld u m  so d iu m  la c ta te  (te ữ a h y -  
d ra te ) re p re se n ts  a b o u t 1 .9 m m o l o f c a ld u m  a n d  3 .9 m m o l
o ỉ  s o d i u m  a n d  o ỉ  l a c t a t e .  C a ỉ d u m  s o d i u m  l a c t a t e  ( t e ư a h y -  

d ra te ) 1 2 .8  g is  e q u iv a le n t to  a b o u t 1 g  o f c a ld u m .

Uses and AdminỊstaỊịon
C a ld u m  s a lts  a re  u se d  in  th e  m an a g e m e n t o f h y p o c a lc -  
a e m ia  (p . 1 7 7 6 .2 ) a n d  c a lã u m  d e fic ie n c y  S ta te s  
re s u ltin g  h o m  d ie ta ry  d e h tíe n c y  o r a g e in g  (se e  a lso  
O ste o p o ro sis . p . 1 1 6 8 .1 ). D o se s m a y  b e  e xp te sse d  in  te n n s 
o ỉ m m o l o r m E q  o f c a ld u m , m ass (m g ) o ỉ c a ld u m , o r m ass 
o í c a ỉt íu m  s a lt (fo r c o m p a ra tìv e  p u ip o se s , se e  T a b le  1 , 
p . 1 7 8 5 ).

In  ỉim p le  d e h d e n c y  S ta te s c a ld u m  sa lts  m a y  b e  g iv e n  
o ra lly , u s u a lly  in  d o ses o ỉ 10  to  5 0 m m o l (4 0 0  m g  to  2 g ) o ỉ 
c a ld u m  d a ily  a d ju ste d  to  th e  in d iv id u a ỉ p a tie n t's  re q u ire - 
m e n ts .

In  se v e re  a c u te  h y p o c a lc a e m ia  o r h y p o c a lc a e m ic  te ta n y  
p a re n te ra l d o sag e  is  n e c e ssa ry , g e n e ra lly  b y  slo vv  ứ itra -  
v e n o u s  in ịe c tio n  o r c o n tin u o u s  in ỉu s io n  o í c a ld u m  c h lo rid e  
o r c a ld u m  g lu co n a te  (se e  a lso  A d m in is tra tio n , p . 1 7 8 5 .2 ). A  
ty p ic a l d o se  is  2 .2 5  to  4 .5 m m o l o ỉ c a ld u m  b y  s lo w  
in ư a v e n o u s  in je c á o n . T h is  m a y  b e  re p e a te d  a s re q u ire d , o r 
ỉo llo v te d  b y  c o n tin u o u s  in tra v e n o u s  in ỉu s io n . O n e  
su g g ested  re g im e n  ỉo r  in h is io n  is  2 2 .5  m m o l o ỉ c a ld u m  as 
c a ld u m  g lu co n a te  in  1 liơ e  o f in ỉu n o n  s o lu tio n , g iv e n  a t a n  
in it ia l n u e  o í 5 0 m L / h o u i. P la s m a -c a ld u m  m a y  b e 
m o n ito ie d  e v e ry  4  to  6  h o u rs  a n d  th e  d o se  a d ju ste d  
a c c o rd in g ly . A b o u t 2 .2 5  m m o l o f c a ld u m  is  p ro v id e d  b y  
ỈO m L  o f c a ld u m  g lu co n a te  1 0 % . C a ld u m  g lu ce p ta te  an d  
c a ld u m  g ly c e ro p h o sp h a te  w ith  c a ld u m  la c ta te  h a v e  b een  
g iv e n  b y  th e  in tra m u s c u la r ro u te ; th e  c h lo rid e  an d
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Table 1. Some calcium salts and theừ caỉcium contenL
Calcium content per g

Calcium salt mg mmol mEq
Calcium acetate (anhydrous) 253 63 12.6
Calcium carbonate 400 10.0 20.0
Calcium chloride (dihydrate) 273 6.8 13.6
Calchim chloride (hexahydrate) 183 4.6 9.1
Calcium citrate (tetrahydrate) 211 53 103
Calcium glubionate (monohydrate) 66 1.6 33
Calcium gluceptate (anhydrous) 82 2.0 4.1
Calcium gluconate (monohydrate) 89 2 2 43
Calcium glycerophosphate 
(anhydrous)

191 4.8 93

Calcium hydrogen phosphate 
(dihydrate)

233 5.8 11.6
Calcium lactate (anhydrous) 184 4.6 92
Calcium lactate (trihydrate) 147 3.7 73
Calcium lactate (pentahydrate) 130 32 6.5
Calcium lactate gluconate (dihydrate) 129 ■32 6.4
Calcium lactobionate (dihydrate) 51 13 23
Calcium levulinate (dihydrate) 131 33 6.5
Caỉcium phosphate 

[lOCaO.3P2O5.H2O]
399 10.0 19.9

Calchim pidolate (anhydrous) 135 3.4 6.7
Calcium silicate [CaSiOỊ] . 345 8.6 172
Calcium sodium lactate (tetrahydrate) 78 1.9 3.9

g lu co n a te  a re  u n su ita b le  fo r  th is  ro u te  b e c a u se  o f th e ữ  
ir r it a n c y .

In tra v e n o u s  c a ld u m  s a lts  a re  a lso  u se d  to  re v e rse  th e  
to x ic  c a rd ia c  e ữ e c ts  o ỉ p o ta ss iu m  in  th e  e m e rg e n cy  
tre a tm e n t o i  s e v e re  h y p e r k a la e m ia  (p . 1 7 7 7 .1 ), a n d  as 
a n  a n tíd o te  to  m a g n e siu m  in  se v e re  h y p e rm a g n e s a e m la  
(p . 1 7 7 6 .2 ). F o r th e se  in d ic a tìo n s , 2 .2 5  to  4 .5 m m o l o í 
c a lc iu m  (1 0  to  2 0  m L  o f c a ld u m  g lu co n a te  1 0 % ) is  
c o m m o n ly  u se d .

In d iv id u a l c a lc iu m  sa lts  h a v e  sp e d h c  u se s . C a ld iu n  
caxb o n a te  (p . 1 8 2 4 .3 ) o r a c e ta te  a re  e ữ e c tiv e  p h o sp h a te  
b in d e is  a n d  a re  g iv e n  o ra lly  to  re d u c e  p h o sp h a te  a b so rp tio n  
h o m  th e  g u t in  p a tie n ts  w ith  h y p e rp h o s p h a ta e m ia ; th is  is  
p a rá c u la r ly  re le v a n t to  p a tie n ts  w ith  c h ro n ic  re n a l ía ilu re  in  
õ rd e r to  p re v e n t th e  d e v e lo p m e n t o f re n a l o ste o d y stro p h y  
(p . 1 1 7 0 .1 ). D o se s a re  a d ju s te d  a cc o rd in g  to  se ru m  
p h o sp h a te  c o n c e n tra tio n s . T y p ic a l o ra l d o ses o í c a ld u m  
c a rb o n a te  ra n g e  h o m  a b o u t 3 to  7 g  (1 .2  to  2 .8  g c a ld u m ) 
d a ily  in  d ív id e d  d o se s. U su a l o ra l d o ses o ỉ c a ld u m  a ce ta te  
a re  a b o u t 4  to  8  g (1  to  2 g c a ld u m ) d a ily  in  d iv id e d  d o se s; a 
d a ily  m a x ũ n u m  o f c a ld u m  a ce ta te  12 g (3 g  c a ld u m ) h as 
b e e n  re c o m m e n d e d . H o tv e v e r, th e  us N a tio n a l K id n e y  
F o u n d a tio n  su g g e sts th a t th e  to ta l do se o ỉ e le m e n ta l c a ld u m  
p ro v id e d  b y  th e  c a lđ u m -b a se d  p h o sp h ate  b in d e r sh o u ld  n o t 
e xc e e d  1 .5  g d a ily  in  th o se  w ith  k id n e y  ía ilu re .

C a ld u m  c a rb o n a te  a n d  c a ld u m  s ilic a te , g iv e n  o ra lly , a re  
u sed  fo r th e ir  a n ta d d  p ro p e rtie s  (p . 1 8 0 3 .1 ). A  su p e r- 
sa tu ra te d  c a ld u m  p h o sp h a te  so lu tío n  is  u se d  to p ic a lly  a s a 
m o u th vva sh  to  m an ag e  c o n d id o n s su  c h  a s d r y  m o u th  
(p . 2 1 7 5 .3 ) a n d  m u c o s it is  a sso d a te d  w ith  c h e m o th e ra p y  
o r ra d io th e ra p y  (p . 7 3 2 .1 ).

S o m e  o f th e  c a ld u m  s a lts  d iscu sse d  h e re  a lso  h a ve  
pharmaceutical uses a s d ilu e n ts  in  c a p su le s a n d  ta b le t ỉ. b u ffe rs  
a n d  d is s o lu tio n  a id s  in  d isp e rs ib le  ta b le ts , d is in te g ia n t and  
a n tic a k in g  a g e n ts , an d  a s a  b a sis o r a b ra s iv e  in  d e n ta l 
p re p a ra tio n s . C a ld u m  p h o sp h a te  is  a lso  u se d  a s a  b o n e  g ra ít 
s u b s titu te .
H o m o e o p a th y

V a rio u s  c a ld u m  sa lts  h a v e  b e e n  u se d  in  h o m o e o p a th ic  
m e d iđ n e s  u n d e r th e  fo llo w in g  n a m e s:
•  C a ld u m  a c e ta te : C a lc a re a  a c e tìc a ; C a lc  a c e t; C a lc . a ce .
•  C a ld u m  a rs e n ite : C a ld u m  a rs e n ic o s u m ; C a lc a re a  

a rs e n ic o s a ; C a l. a n .
• C a ld u m  c h lo rìd e : C a lc a re a  m u r ia tic a ; C a i. m u r .; C a lc  

m u r
• C a ld u m  h y d ro g e n  p h o sp h a te : C a ld u m  p h o sp h o ric u m
• C a ld u m  la c ta te : C a lc a re a  la c t ic a ; C a lc  la c
•  C a ỉd u m  o x a la te : C a lc a re a  o x a lic a ; C a l. o x a l.; C a lc  o x a l
•  C a ỉd u m  p h o sp h a te : C a lc a re a  p h o sp h o ric a ; C a lc . p h o s .; 

C a l. p h o s .
•  C a ld u m  s ilic a te : C a lc a re a  s ilic a ta ; C a lc . s il.
O th e r c a ld u m  s a lts  u se d  in  h o m o e o p a th y  a n d  d e sc rib e d  
e lse v v h e re  in d u d e : c a ld u m  b ro m id e  (p . 2 4 6 1 .1 ), c a ld u m  
c a rb o n a te  (p . 1 8 2 4 .3 ), c a ld u m  ũ u o rid e  (p . 2 0 5 3 .1 ), c a ld u m  
h y d ro x id e  (p . 2 4 6 5 .1 ), c a ld u m  h y p o p h o sp h ite  (p . 2 5 3 0 .3 ), 
c a ld u m  io d ỉd e  (p . 1 6 5 8 .1 ), a n d  c a ld u m  s u líá te  (p . 2 1 7 3 .1 ).

A d m in is tra tio n . So m e  p re íe r c a ld u m  c h ỉo iid e  to  c a ld u m  
g lu co n a te  fo r p a re n te ra l p re p a ra tio n s ,1-2 b e cau se  te te n tìo n  
o ỉ th e  c h lo rid e  is  g re a te r a n d  m o re  p re d ic ta b le  th a n  o f th e  
g lu c o n a te , a n d  re s u lts  in  a  m o re  p re d ic ta b le  in c re a s e  in  
e x t ia c e ilu ỉa r  io n ỉse d  c a ld u m  c o n c e n tra tio n . H o w e v e r, c a l-  
d u m  c h ỉo tid e  ìs  c o n sid e re d  to  b e th e  m o st ir r it a n t  o f th e  
c a ld u m  s a lts  in  g e n e ra l u se  (se e  A đ v e rse  E S e c ts , 
p . 1 7 8 6 .1 ).

C a ld u m  g lu co n a te  h a s b e e n  g iv e n  b y  th e  in tra p e rito n e a l 
ro u te 3 ỉo r  th e  tre a tm e n t o f c h ro n ic  h y p o c a lc a e m ia  a h e r 
p a ra th y ro id e c to m y  ỉn  a  p a tie n t u n d e rg o in g  c o n tin u o u s  
a m b u la to ry  p e iito n e a l d ia ly s ìs , re s u lt in g  in  im p ro v e d  
sy s te m ic  b io a v a ila b ility  co m p are d  w ith  o ra l a n d  in t ia -  
v e n o u s  u se .

1. Worthley UG. Phillips PJ. Intravenous caltíura salts. Lama 1980; U: 149.
2. Brooer cw , etứLA  prospective, randomired, đouble-blind comparỉson 

oi caỉdum chỉoridc and caỉdum gỉuconate therapies for hypocaỉcemỉa in 
critícaỉỉy 01 d iiidrea J  Ptdiatr 1990:117:986-9.

3. Starnatákỉs MK, Scth SK. Treatmenr oỉ chronỉc hypocaỉcemia with 
intraperitoneal caỉtíum. Am J Healtk-Sỵst Pharm 1995; 52: 201-3.

B H e s a n d  s t in g s . C a là u m  g lu c o n a te  1 0 %  so lu tio n  h a s 
b e e n  g iv e n  in tra v e n o u s ly  a s a n  a lte m a tiv e  to  th e  u se  o ỉ 
c o n v e n tío n a l m u sd e  re la x a n ts  ỉo r  th e  m an a g e m e n t o ỉ 
p a in  a n d  m u sd e  sp asm  a sso d a te đ  w ith  n e u ro to x ỉc  sp id e r 
e n v e n o m a tio n  (p . 2 4 2 0 .1 ) b y  sp e d e s su c h  a s Latrodeđus 
maoans  (b la c k  w id o w  s p id e r).u  A ỉth o u g h  th e  p re d se  
m e ch a n ism  o f a c tìo n  o f c a ld u m  in  th e  a Q e v ia tìo n  o ỉ 
n e u ro m u s c u la r sym p to m s is  u n k n o w n  it  is  b e lie v e d  to  b e  
d u e  to  th e  re p le n ish m e n t o f c a ld u m  S to re s in  th e  sa rc o - 
p ỉa s m ic  re tic u lu m  o f m u sd e  d e p ỉe te d  b y  s tú n u la tio n .

1. Binder LS. Acute arthiopod envenomatiòn: inddence. dinical (eatures 
and management. Mtd Taxiool Adverse Dru0 Exp 1989; 4:163-73.

2. Woestman R, a  a i The bỉack wỉdow: is she deadly to dìíỉdren? Pediatr 
Emerg Can 1996; 12: 360-4.

B o n e  d is e a s e . C a ld u m  is  e s se n tia l (o r th e  d e v e lo p m e n t 
a n d  m a in te n a n c e  o f n o im a l b o n e , a n d  c a ld u m  s a lts  m a y  
b e  in d ic a te d  in  th e  tre a tm e n t o f so m e  b o n e  d iso rd e rs  a sso - 
d a te d  w lth  c a ỉd u m  d e h d e n c y , su c h  a s c e rta in  ty p e s ot 
o ste o m a la d a  a n d  tic k e ts  (p . 1 1 6 8 .1 ). O ra l d o ses o ỉ 1 to  3  g 
o f c a ld u m  d a ỉly  a re  u se d  in  o s te o m a la d a .

O ra ỉ c a ld u m  su p p le m e n ts c a n  a lso  b e  u se d  a s a n  a d ju n c t 
in  th e  m an a g e m e n t o f o ste o p o ro sis (p . 1 1 6 8 .1 ) a n d  
c o rtic o s te ro id - in d u c e d  o ste o p o ro sis (se e  E H e c ts o n  B o n e s  
a n d  Jo in ts , u n d e r C o rtíc o s te ro id s , p . 1 6 1 6 .2 ).

C ra m p s . C a ỉd u m  sa lts  a re  o n e  o ỉ a  n u m b e r o ỉ in te rv e n -  
tío n s  th a t h a v e  b e e n  tr ie d  in  th e  m an a g e m e n t o ỉ c ra m p s 
(se e  M u sd e  S p a sm , p . 2 0 1 4 .1 ). H o vve ve r, e v id e n c e  fo r 
th e se  in te rv e n tio n s  is  m o sd y  la c k in g  a n d  a sm a ll sy ste m a - 
t ic  re v ie w  c o n d u d e d  th a t o ra l c a ld u m  w a s n o t o f b e n e ílt 
ío r  le g  c ra m p s d u rin g  p re g n a n c y .1

1. Young G. Jewell D. Interventions for leg cramps in pregnancy. Available 
in The Cochrane Database of Systematic Revỉenvs; Issue l. Chichesten 
John Wiley; 2002 (accessed 21/06/05).

D ia g n o s is  o f in s u lin o m a . C a ld u m  s tim u la te s  th e  re le a se  
o í in s u lin  fro m  in su lin o m a s  (se e  N e u ro e n d o c rin e  
T u m o u rs , p . 7 1 6 .3 ). In ơ a - a rte r ia l c a ld u m  g lu c o n a te , fo l-  
lo vve d  b y  h e p a tic  v e n o u s sa m p lin g , h a s  b e  e n  {o u n d  to  b e  
a c c u ra te  a n d  s e n s itiv e  in  th e  d ia g n o sis  a n d  lo c a lis a tio n  o f 
in s u lin o m a s ,1-* e v e n  w h e n  o th e r in v e s tig a tio n s  h a v e  b e e n  
n e g a tiv e .5-6

1. Doppman ỈL .tía ì. Localizaủon of insuiỉnomas to regions ữf the pancreas 
by ỉmra-arterial stỉmulatỉon with caỉdum. Ann btíem Med 1995; 123:
269-73.

2. Lo CY. eí al. Value oỉ inưa-arterial calcium stimuỉated venous sampling 
for regỉonaIizatton oỉ pancrcadc insulinomas. SưrỊtry 2000; 128: 903-9.

3. Brândle M, tí ai. Assessment of selectíve ancrỉaỉ caldum sdmulatỉon and 
hepatỉc venous sampRng to ỉoca!ỉze tnsuíín-secretíng tumours. ơừt 
Endocrinol (OxỊ) 2001; 55: 357-62.

4. Grant c s . Insulỉnoma. Best Praa Ra ơ in  Gastroenteroi 2005; 19: 783-98.
5. 0'Shea D, et ai. Localỉxatíon oí insulinomas by selectỉve ỉntraarterial 

calcium ỉnjection. J ơ in  Snảoơmoỉ Metab 1996; 81: 1623-7.
6. Pereira PL. tí  ai. Insulinoma and isỉet cell hyperplasia: value of the 

calcỉum iniraanerial stỉmulation test when Qndỉngs of otber 
preoperatỉve studies are negatỉve. Radiology 1998; 206:703-9.

F lu o r id e  to x ic h y . In o rg a n ic  ũ u o rid e  is  c o rro s iv e  to  s k in  
a n d  m u co u s m e m b ra n e s a n d  a c u te  in to x ic a tío n  d is ru p ts  
m a n y  p h y s io lo g ic a l S yste m s; se v e re  b u m s a n d  p ro ío u n d  
h y p o c a lc a e m ia  m a y  e n su e . A b so rp tìo n  o ỉ th e  ũ u o rid e  c a n  
b e  p re v e n te d  b y  c o n v e rs io n  to  a n  in so iu b le  fo n n  su c h  as 
c a lc iu m  A u o rid e  a n d  th u s  irrig a n o n  oi s k in  (o r g a s tr ic  
la v a g e  a s a p p ro p rìa te ) v v ith  lim e  w a te r , m ilk , o r a  1 %  
so lu d o n  o f c a ld u m  g lu co n a te  is  re co m m e n d e d . Im m e d ia te  
ư e a tm e n t sh o u ld  a lso  c o n s is t o f lO m L  o f c a lđ u m  g lu co n - 
a te  1 0 %  in tra v e n o u s ly , re p e a te d  a fte r o n e  h o u n  3 0  m L  
sh o u ld  b e  g iv e n  ì i  te ta n y  is  p re se n t. In  th e  sh o rt te rm  
a ữ e c te d  s k in  a n d  tis s u e  sh o u ld  b e  ũ ỹ e c te d  w ith  a  1 0 %  
s o lu tio n  o f c a ld u m  g lu co n a te  a t a  d o se  o ỉ 0 .5  m L/c m 2 a n d  
b u m t s k in  tte a te d  w ith  a  c a ỉd u m  g lu co n a te  2 .5 %  g e l.1 

S e e  a lso  u n d e r H y d ro Đ u o ric  A d d , p . 2 5 2 9 .2 .
1. Mdvor ME. Acute Aporide toxidty: pathophysiology and management. 

Dtuị Safay 1990; 5: 79-85.

H y p e iie n s io n . M e ta -a n a ly s is  su g g e sts th a t c a ỉd ụ m  su p p le - 
m e n ta tio n  re s u lts  in  a  s m a ll re d u c tio n  in  b o th  s y s to lic  a n d  
d ia s to lic  b lo o d  p re s s u re ,1 o r in  s y s to lic  b lo o d  p re ssu re

a lo n e .2 H o w e v e r, th e  e ffe d  w a s to o  sm a ll to  su p p o rt th e  
u se  o ỉ c a ld u m  su p p le m e n ta tio n  ỉo r  p re v e n tỉn g  o r tre a tin g  
h y p e rte n s io n  (p . 1 2 5 1 .1 ). T h e  p o o r q u a lity  oí th e  stu d ie s  
a n d  th e  h e te ro g e n e ity  b e rn e e n  th e m  w a s a lso  co m m en ted  
o n .2 In  a  c o n tro ỉỉe d  s tu d y , c a ỉd u m  w ith  v ita m in  D  su p p ỉe - 
m e n ta tio n  re d u ce d  s y s to lic  b lo o d  p re ssu re  m o re  e ữ e c tìv e ly  
th a n  c a lđ u m  a ỉo n e .3

1. GriBlth l i  íí aỉ. The InAuence oi dietuy and nondlecuy cildum 
suppianentation on blood pressure: an updated metaanaỉysỉs of 
randomtod oonữoQed triaỉs. Âm J Hypertens 1999; 12:84-92.

2. Dickỉnson ao, et aL Caldum suppỉementarion for (he management 0i 
prừnary hypertensỉon ỉn ađuỉts. Avaỉỉable ỉn The Cỡduane Daubase ot 
Systematìc Reviovs; ỉssue 2. Chichester John WUey; 2006 (accessed 
06/03/09).

3. Pỉeưer M, tí al. Eữects oí a short-term yitamin D) and caỉdum 
supplementatỉon on blood pressure and parathyroid honnone Ỉevelỉ ỉn 
elderty women. J ơin EnắÒainol Mtíab 2001; 86: 1633-7.

PREGNANCY. D e sp ite  a n  e a r lỉe r  m e ta -a n a ly s is1 w h ic h  co n - 
d u d e d  th a t c a ỉd rn n  su p p le m e n ta d o n  d u rin g  p re g n a n cy  
re d u ce d  sy s to lic  a n d  d ia s to lic  b lo o d  p re ssu re  a n d  th e  in d -  
d e n ce  o f p re -e d a m p sia  a n d  h y p e n e n s io n , re s u lts  h o m  a 
d o u b le -b lin d , p la c e b o -c o n tro lỉe d  stu d y  in  a  to ta l o f 4 5 8 9  
w o m e n  ìn d ic a te d  th a t c á ld u m  su p p le m é n ta tío n  d u rin g  
n o rm a l p re g n a n cy  d id  n o t p re v e n t p re -e d a m p sia , 
p re g n a n cy -a sso d a te d  h y p e n e n s io n  w ith o u t p re -e d a m p sia , 
o r a  n u m b e r o ỉ o th e r re la te d  d iso rd e rs .2 A  su b se q u e n t 
re v ie w 3 fo u n d  th a t c a ld u m  su p p le m e n ta tio n  w a s b ẽ n e fi- 
d a l, b u t it  w a s n o te d  th a t th e re  w a s a  w id e  v a ria tio n  in  
re s u lts  b e tw e e n  d ih e re n t s tu d ie s ; m o st o f th e  e h e c t w a s in  
s tu d ie s  in d u d ìn g  vvo m en  id e n ó B e d  as b e in g  a t h ig h  r is k  
ỉo r  p re -e c ỉa m p sia , a n d  re s u ỉts  h o m  s tu d ie s  ỉn đ u đ in g  
lo w e r- ris k  w o m e n  ỉo u n d  th a t c a ld u m  h a d  n o  e ỉte c t  T h e  
h ig h - ris k  stu d ỉe s  w e re  c a rrie d  o u t in  a re a s w ith  a lo vv  đ ie t- 
a ry  c a ld u m  in ta k e , su g g e stin g  th a t b ene& t m ig h t b e g re a t- 
e s t in  su  ch  p o p u la tìo n s . H o v v e v e r, a  h u th e r stu đ y 4 in  8 32 5  
w o m e n  liv in g  in  a re a s w ith  a  lo w  c a ld u m  in ta k e  b u t n o t 
s p e d h c a lly  a t h ig h  r is k  ío u n d  tb a t c a ltíu m  su p p le m e n ta - 
n o n  h ad  n o  s ig n i& ca n t e ữ e c t o n  th e  in d d e n c e  o ỉ p re - 
e d a m p sia , a lth o u g h  it  d id  re d u c e  th e  r is k  o ỉ se v e re  p re - 
e d a m p tic  c o m p lic a d o n s . A n  u p d a te d  m e ta -a n a ly s is ,5 
w h ic h  in d u d e d  th is  s tu d y , co n d u d e d  th a t c a ld u m  su p p le - 
m e n ta tio n  d u rin g  p re g n a n cy  w a s s a ỉe  a n d  th a t it  d id  
re d u c e  th e  in tíd e n c e  o f p re -e d a m p sia  a n d  se rìo u s c o m p li- 
c a tio n s . p a rt ic u la iỉy  in  h ig h - ris k  w o m e n .

F o r d isc u ss io n s o f h y p e rte n s io n  in  p re g n a n cy  an d  
e d ỉim p s ia  a n d  p re -e d a m p s ỉa , se e  p . 1 2 5 1 .1  an d  p . 5 1 1 .1 , 
re s p e c tiv e ly .
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induced hypertensỉon and preedampsia: a meta*analysỉs of randomôed 
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2. Levine RJ. ữ  a i Triaỉ oỉ caỉdum 10 prevent preeclampsta. N Sngi J Ued 
1997; 337: 69-76.

3. DerSimonỉan R. Levỉne RJ. Resolvỉng đbcrepandes between a meta- 
anaỉysỉs and a subscquent ỉarge controOed orỉaL JAMA 1999; 282: 664- 
70.

4. VUlar J, ứ ai. Wodd Health Organizatíon Caldum Supplementation ỉor 
the Prevention of Preedampsỉa Trial Group. World Health Organhadon 
ĩandomized oiai of caỉdum supplemenuitíoa among low caỉdum ỉntake 
pregnant women. Am J  Obstet óynecol 2006; 194: 639-49.
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Malignant neopiasms. T h e re  is  som e e v id e n c e  th a t c a l-  
d u m  su p p le m e n ta tio n  m a y  m o d e stly  re d u ce  th e  r is k 1'3 o f 
c o lo re c ta l c a n c e r an d  it s  re c u ư e n c e  (p . 7 0 7 .2 ).4"4 T h is  p ro - 
te c tiv e  e fie c t ap p e ars to  b e  m o re  p ro n o u n ce d  fo r a d va n ce d  
c o lo re c ta l le s io n s ,7 a n d  vvh e n  se ru m  c o n c e n ữ a d o n s o f v it-  
a m in  D  a re  in  th e  h ig h e r ra n g e .*
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Premenstrual syndrome. C a lt íu m  su p p le m e n ta tio n  w a s 
eBectìve  in  re lié v in g  th e  lu te a l p h a se  sym p to m s oi p re - 
m e n stru a l sy n d ro m e  (p . 2 2 7 2 .3 ) in  1 s tu d y .1 A  re v ie w  o f 
th is  an d  o th e r stu d ie s  su g g e ste d  th a t c a ld u m  su p p le m e n - 
ta tio n  a t a  d o se  oi 1.2 to  1 .6  g  d a ily  sh o u ld  b e  co n sid e rẹ d  
in  p a tíe n ts  w ith  p re m e n s tru a l sy n d ro m e .2

1. Thys-Jacobs S .tíaL  Caỉtíum caibonate and the prcmenstrual syndrome: 
eâects on preroenỉtmal and menstniaỉ symptõms. Am J Obstet Gynecoi 
1998; 179: 444-52.

2. Ward MW, Holỉmon TD. Caỉdum treatment ỉor prexnenstrual syndrome. 
Am  Pharmacother 1999; 33: 1356-8.



Adỵerse Eữsds and Treatrnent
O ra l c a ld u m  s a lts  c a n  c a u se  g a s tro in te s tin a l ừ r ita t io n ; 
c a lt ín m  c h lo iỉd e  is  g e n e ra lly  c o n s id e re d  to  b e  th e  m o st 
ữ t ỉt a n t  o f th e  c o m m o n ly  u se d  c a ld u m  s a lts .

In je c t ío n  o ỉ c a ld u m  s a lts  c a n  a lso  p ro d u ce  ữ r ita t ío n , a n d  
in tra m u s c u la r o r su b c u ta n e o u s in je c t io n  in  p a r t ic u k r  c a n  
c a u se  lo c a l re a c tio n s  in d u d in g  slo u g h in g  o r n e c ro s is  o f th e  
s k in ; S o lu tio n s  o ỉ c a ld u m  c h lo rid e  a re  e x tre m e ly  iR it a n t  a n d  
sh o u ld  n o t b e  in je c te d  in tra m u s c u la iỉy  o r su b c u ta n e o u s ly . 
S o ỉt- tis s u é  c a ld ũ c a tio n  h a s  fo Ilo w e d  th e  u se  o ỉ c a ld u m  sa lts  
p a re n te ra lly .

E x c e s s iv e  a m o u n ts  oi c a ld u m  s a lts  m a y  le a d  to  
h y p e rc a lc a e m ia . T h is  c o m p lic a tio n  is  u s u a lly  a sso d a te d  
w ith  p a re n te ia ỉ u s e , b u t c a n  o c c u r a íte r  o ra l d o sag e , u s u a lly  
in  p a tie n ts  w ith  re n a l ía ilu re  o r w h o  a re  a lso  ta ld n g  v i ta  m in  
D . S ym p to m s o f h y p e rc a lc a e m ia  in d u d e  a n o re x ia , n a u se a . 
v o m itin g , c o n s tip a tío n , a b d o m in a l p a in , m u s d e  w e a k n e ss , 
m e n ta l d is tu rb a n c e s , p o ly d ip s ia , p o ly u ria , n e p h ro c a ld n o s is , 
re n a l c a lc u li, a n d , in  se v e re  c a se s , c a rd ia c  a rrh y th m ia s  a n d  
co m a . T o o  ta p id  in tra v e n o u s  in je c tio n  o f c a ld u m  sa lts  m ay  
a lso  le a d  to  sy m p to m s o ỉ h y p e rc a lc a e m ia . a s w e ll a s a  c h a lk y  
ta s te , h o t ũ u sh e s , a n d  p e rip h e ra l v a s o d ila ta tio n . M ild  
a sy m p to m a tic  h y p e rc a lc a e m ia  w ill u s u a lly  re s o lv e  if  
c a ld u m  a n d  o tb e r c o n trib u to ry  d ru g ỉ su c h  a s v ita m in  D  
a re  sto p p ed  (se e  a lso  V ita m in  D -m e d ia te d  H y p e rc a lc a e m ia , 
p . 1 7 7 6 .1 ). ư  h y p e rc a lc a e m ia  is  se v e re , u rg e n t ư e a tm e n t is  
re q u ire d  a s o u tlin e d  o n  p . 1 7 7 6 .1 .

EHsds on the canSovascular S y s te m . T h e  re s u lts  o f a  
m e ta -a n a ly s is  su g g ested  th a t th e  u se  o f o ra l c a ld u m  su p - 
p le m e n ts  a lo n e  (w ith o u t v ita m in  D ) m ig h t b e  a sso d a te d  
w ith  a n  in c re a s e d  r is k  o f m y o c a rd ia l in ta rc tìo n .1 H o w e v e r, 
n o n e  o ỉ th e  15 in d u d e d  stu d ie s  h ad  c a rd io v a sc u la r o u t- 
co m es a s p r im a iy  e n d -p o in ts , a n d  co U e ctio n  o ỉ th e  da ta  o n  
c a rd io v a s c u la r e v e n ts  vvas n o t s ta n d a rd ise d . A ls o . th e  
re s u lts  o ỉ th is  a n a ỉy s is  m a y  n o t a p p ly  to  th e  u se  o ỉ c a ld u m  
su p p le m e n ts  w ith  v ita m in  D , v v h ic h  is  g e n e ra lly  re co m - 
m e n d e d  in  th e  tre a tm e n t a n d  p re v e n tio n  o ỉ o ste o p o ro sis
(p . 1 1 6 8 .1 ).

1. BoUand MJ. et đi. Bffeo of caldum supptements on risk of myocarđỉal
ỉnàurctỉon and cardỉovascuỉar events: mett~inaỉysỉs. BMJ 2010; 341:
289. PuO versíon: http://www.bmj.com/cp/reprinty341/jul29 Ỉ/C3691
(accesseđ 18/08/10)

Precautions
S o lu tio n s  o ỉ c a ld u m  s a lts , p a r t ic u ỉa iỉy  c a ỉd u m  c h lo rid e , a re  
ir r it a n t  a n d  c a ie  sh o u ld  b ẽ  ta k e n  to  p re v e n t e x tra v a sa tio n  
d u iin g  in tra v e n o u s  in je c t io n . C a ld u m  sa lts  sh o u ld  b e  g iv e n  
c a u d o u s ly  to  p a tìe n ts  w ith  re n a l im p a in n e n t, o r d ise a se s 
a sso d a te d  w ith  h y p e rc a lc a e m ia  su c h  a s sa rc o id o s is  a n d  
so m e  m a lig n a n d e s . In  a d d h io n , th e y  sh o u ld  g e n e ra lly  b e 
a v o id e đ  in  p a tíe n ts  w ith  c a ld u m  re n a l c a lc u li, o r a  h ìs to ry  o f 
re n a l c a lc u li. C a ld u m  c h lo rid e , b e c a u se  o f its  a d d U y in g  
n a tu re , is  u n s u ita b le  ỉo r  th e . tre a tm e n t o f h y p o c a lc a e m ia  
cau se d  b y  re n a l in s u íũ d e n c y  o r ìn  p a tie n ts  w ith  re s p ữ a to ry  
a d d o sis  o r ỉa ilt ư e .

P la sm a -c a ld u m  c o n c e n tia tio n s  sh o u ld  b e  m o n ito re d  
d o s e ly  in  p a tie n ts  w ith  re n a l im p a in n e n t a n d  đ u rin g  
p a re n te ra l d o sag e  a n d  ư  la rg e  d o ses o i  v ita m in  o  a re  u se d  
c o n c u rre n tly .

Porphyría. T h e  D n ig  D a ta b a se  lo r  A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o rw e g ia n  P o rp h y ria  C e n tre  (N A P O S ) a n d  
th e  P o rp h y iia  C e n tte  S vve d e n , d a s s ih e s  c a ld u m  g lu b io n a te  
a n d  c a ld u m  la c ta te  g lu co n a te  a s  n o t p o rp h y rin o g e n ic  
th e y  m a y  b e  u se d  a s d ru g s o f B rs t c h o ic e  a n d  n o  p re c a u - 
tio n s  a re  n e e d e d .'

1. The Drug Dotabose for Acute Porphyrii. Avaũable ac http://www.
dmgs-porphyria.org (occessed 26/10/11)

Interactìons
H y p e rc a ỉc a e m ia  h a s  o c c u n e d  w h e n  c a ỉd u m  s a lts  a re  g iv e n  
w ith  th ia ã d e  d iu re tic s  o r v ita m in  D . V ỉta m in  D  in c re a s e s  th e  
g a s tró in te s tin a l a b so rp tío n  o í  c a ld u m  a n d  th ỉa á d e  d iu re tic s  
d e c re a se  it s  u r in a ry  e x c re tio n . P la sm a -c a ld u m  c o n c e n tra - 
tio n s  sh o u ỉd  b e  m o n ito re d  in  p a tie n ts  re c e iv in g  th e  d ru g s 
to g e th e r.

B ra n  d e c re a se s  th e  g a s ư o in te s t in a l a b so rp tìo n  ol 
c a ld u m , a n d  m a y  th e re ỉo rẽ  d e c re a se  th e  e ã ic a c y  o f c a ld u m  
su p p le m e n ts . C o rtỉc o s te ro id s  a lso  re d u c e  c a ld u m  a b so ip - 
d o n .

C a ld u m  e n h a n c e s th e  e d e c ts o f d ig ita lis  g ly c o s id e s o n  th e  
h e a n  a n d  m a y  p re d p ita te  d ỉg ita lis  in to x ic a ú o n ; p a re n te ra l 
c a ld u m  th e ra p y  is  b e st a v o id e d  in  p a tíe n ts  re c e iv in g  c a rd ia c  
g ly c o á d e s . C itra te  s a lts  in c re a s e  th e  a b so ip tìo n  oi  a ỉu m in -  
iu m  h o m  th e  g a s tro in te s tín a l t r a a  (se e  T o x id ty , u n d e r 
A d v e rse  E H e c ts  o f A lu m in iu m  H y đ ro x id e , p . 1 8 1 7 .3 ), 
th e re ỉo re  p a tíe n ts  w ith  re n a l ía ilu re  ta k in g  a lu m in iu m  
co m p o u n d s sh o u ld  a v o id  ta ld n g  c a ld u m  d tra te . C a ld u m  
sa lts  re d u c e  th e  a b so rp tìo n  o f a n u m b e r o f o th e r d ru g s su  ch  
a s b ỉsp h o sp h o n a te s , A u o rid e , so m e  O u o ro q u in o lo n e s , a n d  j 
te tra c y d in e s ; d o se s sh o u ld  b e  se p a ra te d  b y  a t le a s t 3 h o u rs . ỉ
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ỊỷiammcokinetỊcs
C a ld u m  is  a b so rb e d  m a in ỉy  h o m  th e  sm a ll in te sd n é  b y  
a c tív e  o a n s p o rt a n d  p a ss iv e  d iíh is io n . A b o u t o n e - th ỉrd  o ỉ 
in g e ste d  c a ld u m  is  a b so tb e d  a lth o u g h  th is  c a n  v a ry  
d e p e n d in g  u p o n  d ie ta ry  ía c to rs  a n d  th e  S ta te  o ỉ th e  sm a ll 
in te s d n e ; a lso  a b so rp tío n  is  in c re a s e d  in  c a ld u m  d e h d e n c y  
a n d  d u rin g  p e rio d s o i  h ig h  p h y s io lo g ic a l re q u ire m e n t su c h  
a s đ u rin g  d ú ld h o o d  o r p re g n a n c y  a n d  la c ta tìo n . 1 ,2 5 - 
D ih y d ro x y c h o le c a ld íe ro l (c a ld t r io l) , a  m e ta b o llte  o f v it-  
a m in  D , e n h a n ce s th e  a cd v e  p h a se  o ỉ a b so rp d o n .

E x c e s s  c a ld u m  is  m a in ly  e x c re te d  re n a lly . U n a b so ib e d  
c a ld u m  is  e lim in a te d  in  th e  ía e c e s , to g e th e r w ith  th a t 
se c re te d  in  th e  b ile  a n d  p a n c re a tíc  ju ic e . M in o r a m o u n ts a re  
lo s t in  th e  sw e a t, s k in , h a ir , a n d  n a ìls . C a ld u m  c ro sse s th e  
p la c e n ta  a n d  is  d is trib u te d  in to  b re a s t m ilk .

Human Requirements
C a ld u m  is  th e  m o st a b u n d a n t m in e ra l in  th e  b o d y  a n d  is  a n  
e s se n tía l b o d y e le c tro ly te . H o v v e v e r, d e h n in g  in d iv id u a l 
c a ld u m  re q u ire m e n ts  h a s p ro v e d  d U H cu lt an d  g u id e lin e s  
v a ry  w id e ly  b y  c o u n try  a n d  c u ltu re . So m e  a u th o ríd e s  h a v e  
ad o p ted  a ía c to r ia l a p p ro a c h . F o r e x a m p le , in  th e  U K  th e  
d ie tã ry  re íe re n c e  v ã lũ e  (D R V ) re p re sẽ n ts  th e  a p p a re n t 
c a lc iu m  re q u ire m e n ts  o f h e a lth y  p e o p le  u n d e r th e  
p re v a ỉlin g  d ie ta ry  d rc u m s ta n c e s . T h e  a m o u n t o f c a ld u m  
ab so rb ed  v a rìe s  a cc o rd in g  to  se v e ra l ía c to rs  in d u d in g  th e  
re q u ữ e m e n ts o f th e  b o d y , b u t is  n o rm a lly  o n ly  a b o u t 3 0  to  
4 0 %  o f th e  d ie ta iy  in ta k e .

T h e  ric h e s t d ie ta ry  so u rc e s o f c a ld u m  a re  m ilk  a n d  m ilk  
P ro d u c ts . S ig n iS c a n t a m o u n ts c a n  a lso  b e co n su m e d  in  
g re e n  le a fy  v e g e ta b le s , fo rt ifìe d  ílo u r , th e  so h  b o n es o ỉ h sh , 
an d  h a rd  w a te r.

U K  a n d  u s  re co m m e n d e d  d íe ta ry  in ta k e . In  th e  U K  d ie t- 
a ry  re íe re n c e  v a lu e s  (D R V — se e  H u m a n  R e q u ire m e n ts , 
p . 2 0 4 6 .1 ) h a v e  b e e n  p u b lish e d  ío r  c a ld u m .1 In  th e  U S A  
reco m m en d ed  d ie ta ry  a llo w a n c e s  (R D A ) h a d  b e e n  s e t ,1 
b u t h a v e  b e e n  re p la ce d  b y  d ie ta ry  re íe re n c e  in ta k e s  (se e  
p . 2 0 4 6 .1 ).3 In  th e  U K  th e  e stim a te d  a ve ra g e  re q u ire m e n t 
(E A R ) fo r a d u lts  is  5 25  m g (1 3 .1  m m o l) d a ily  a n d  th e  
re íe re n c e  n u tr ie n t in ta k e  (R N I) fo r a d u lts  is  7 0 0  m g 
(1 7 .5  m m o l) d a ily ; th e se  B g u re s a re  b ased  o n  a  m e an  
a b so tp tío n  o ỉ c a ld u m  o ỉ 3 0 %  h o m  m ix e d  d ie ts . In  th e  
U S A  th e  tra d it ío n a ỉ R D A  w a s 8 0 0  m g  d a ily  fo r a d u lts  aged  
o v e r 2 5  y e a n ; th is  ũ g u re  w a s b ased  o n  a n  a b so rp tío n  ra te  
o f 4 0 % . U n d e r th e  n e w  d ie ta ry  re íe re n c e  in ta k e s , ad e- 
q u a te  in ta k e s  (A I)  fo r c a ld u m  h a v e  b e e n  se t, w h ic h  a re  
h ig h e r in  so m e ag e  g ro u p s th a n  th e  p re v io u s  R D A s .3 P o r 
a d u lts  ag ed  u p  to  5 0  y e a is  th e  A I is  1 g d a ily , a n d  fo r th o se  
51 y e a rs  o r o ld e r, it  is  1 .2  g  d a ily .*  T h e  to le ra b le  u p p e r 
in ta k e  is  c o n sid e re d  to  b e 2 .5  g d a ily .3

1. DoH. Dietary rdextnce n lues lor tood energy and nutiicnu for the 
United Kỉngdom: report of tbe panel 00 dietùý reíerence vaỉues of the 
commioee on medical aspects oí ỉood policy. Kepơrt ơn htalth and ĩoàal 
subjeơs41. laoảaáĩ HMSO, 1991.

2. Subcommittee on the tenih edltion of the RDAs, Pood and Nutridoo 
Board* Commtoầon an LUe Sdences, National Research Coundl 
Recommended ềieutrỵ aỉìowanas. ỈOth ed. Washington* DC National 
Academy Press* 1989. Also avaOabỉe at: http://www.nap.edu/openbook. 
php?isbn»0309046333 (accessed 21/07/08)

3. Standỉng Coaunìttee « 1  the Sdentíỉỉc Eraỉuation of Dietary Reỉerence 
Intakes oí the Food and Nutritỉon Board. Dtetary Refrrma Intứka for 
calàian. phosphơna. mapưãum, vừamin D. and Ịĩuorìdt. VVashington, DC: 
National Academy Press* 1999. Aỉso avaỉỉabỉe at: http://www.nap.edu/ 
openbook.php?ỉsbn*0309063507 (accessed 21/07/08)

Preparotions
P ro p rìo tary  PiopuRdKN ts (d e ta ils  a ie  g ive n  in  V o lu m e B )

Singểa in gradia n t Praporo lio n s . Arg.: C a ld m a x ' C a ld o  C it S im - 
p le t ; C a ld o n a l C itia to ; C a ld u m -S an d o s C itra m a rt; P in d e d in  
Com bú O stram ; P ro c a ld o t: R a ffo -C a ; R e g u ca l; R e n a ca ld o ; 
R o ye n ; S ig m aca l; AustraL: C e llo id s C P  5 7 f; C itra c a l; Sand ocal+ ; 
Austria: C a ld u m  P re se n iu s; C a ld u m -S a n d o xt; C a ld u m -S an - 
áoK O svaR en ; P h o s-H x; Betg.: C a ld d o ; P h o sLo ; Sand ox C a l- 
d u m ; Sandoz C a ld u m : 8 ro z .: C a ld u m -S an d o z F ; C a ld u m -S an - 
d o z; M io ca lve n ; CamuL: C a ld lo rte t: C a ld je a ; C a ld u m -S an d o x; 
C itra c a l + D ; D ic a ld n e t; P o im u la  C a l-P h o sỷ ; O steo d c P h o sLo ; 
S o lu c a l; Chũe. C a ld m a x : C a lc ú n ln t; C a k iu m -S a n d o zt; K a p h is ; 
O stra m t; P h o sLo ; ơtirut. A  S i K a  (R ỊV r^ ); G a i T ia n  L i ( jf t ^  
ý]); H ong T a i {ìL3t); H u o lig ạ i ịỊSỷ>n); J la  J ia  G a i ( â ỉn A ) ; 
K a í T I ( Ă V ) ; S i L in  T u o  ( » # * ) ;  S i T e  L i (^ # jL ) ; W e i ú  
T la n  You  N ỉ L e  ( £ £ & ) ; Cz.. C a ld u m  B io tik a ; Phos-
p ho so rb ; D a m .:  C a ld u m -S an d o x; C a ld u m -S an d o z; P h o s-E x ; 
PÙL: C a ld u m -S an d o ct; C a ld u m -S an d o z ; P h o s-E x ; S e lu trio ; 
Ft.\ C A L ’O ce a n f; C a ld u m -S an d o z; G lu c a ld u m t; O stram ; phos- 
p ho so rb ; Ger.: C a lc e t C a ld ie ta rd ; C a ld tra t; C a ld u m -S an d o zt; 
õ e ra so rb ; O svaR en ; P h o s-E xỷ ; Pho sp h o so rb ; Gr.: C a ld ío rtẽ ; 
D e c a ld c  N e o ca id c  O n n ita c  O ste o rd ; O steu s; O stram ; phos- 
p ho so rb ; Hong Kohịị: C a ld u m  U n iso n ; C a ld u m -S an d o z; C a l- 
io rte t ; a t r a c ã it ; C itra d u m ; K a la c t ; M ega-CaL' Hung.: B an o ; 
C a ld m u sc  C a ld u m -S an d o z; Q tro k a ld u m ; In d ú r C a lb in ; C a l- 
zo rb ; C C M ; E zo rb ; H yp o p ho s; M ilk a l-G ; M ilta b ; P h o sío rid ; 
ỉmUm.: C a in ic  D u m o ca ĩd n ; L a k a ls ik : L ic o k a lk ; P ro  K a lk ; IrL: 
C a ld u m -S an d o z; E v e ro se t; P h o se x ; S an d o ca l; Israel: C a lá iu n -  
S a n d o x t: C a ld u m -S an d o z; PCTTO cal; ItaL: C a lc e ta t; C a ld u m - 
San d oz; Haỉaysitr. C a ld u m  Ư p h a t; Mex.: B io n o k a ltra n ; C a ld - 
d e i' C a id ío x t ; C a ld g e n o l D o b le : C a ld o íe m ; C a ld u m -S an d o x;

C a ld v a b  Neth.: C a ld u m -S an d o z ; C a ld u m -S an d o z; P h o s-E x t: 
P h o sLo ; p h o sp h oso rb ; Norw.: C a ld u m -S an d o z; P b o s-E x ; N Z : 
C a ld u m -S a n d o rt; Phũipp.: C a lceb o n e ; C a ld n a te ; U n ited  H om e 
C a la c ta te ; PoL: C a ld u m  C a lh tt; C a ld u m  S yro p ; C a ld u m -S an - 
doz P o rte ; O s tic a lt ; O stram ; S a n o sv it C a ỉd u m ; SaturaL* PorL: 
C a ld u m -S an d o z ; E x tra n e a l; Pho sp ho so rb ; S a n d o ca lỷ ; Rus.: C a l- 
d u m -San d o z F o rte  (KanuntA -C aao o] <bopre); V ita -Io d u ro l 
(Bm a-H O Aypoa); S-Afr.: C a ld u m -S an d o z; G lu c a lt; singapore. 
C a ld u m -S an d o z P o rte ; C itra c a lt ; D o iam a-n eo ; H yđ roO uo ric 
A d d  A n tid o te ; O s-C a l; V ita c a L  Spain: C a ld o  2 0  E m u ls io n ; C a l- 
d u m -San d o z P o rte t; Ib e rc a l' O stram ; P h o sLo ; R o ye n : S u p le ca l; 
Tep o x C a L  Swed.: C a Id u m -S an d o z; C a ld u m -S an d o z; P h o s-E x ; 
Switz.: A ce taP h o s; C a ld u m -S an d o z; C a ld u m -S an d o z; R e n ace t; 
ThaL: B O  C aL' C a l-C it; C a l-m e d ; C a lce ta te ; C a id o n ; C a ld p a c  
C a ld u m  U n iso n t; C a ld u m  U to p ian ; C a ld u m -S an d o z; C a lso rp ; 
C a lu b  Fo rte + ; C a lv in ; C e b rin -F e ; K a l-F o n e ; Lo -P -C ap s; Turk.: 
A n ti-P o s ía t C a ; C a ld u m -S an d o z; C a ld u m -S an d o z; P h o s-B in d ; 
P h o s-E x : P h o s-O u t' U K  B io C a lth ; C a ld u m -S an d o z; Caphosok 
O stram ; P h o s-E x ; P h o sLo ; S an d o ca l; USA: C a l-C ; C a l-C itra te ; 
C a l-G ; C a l-L a c  C a lp h ro n ; C aphcrso l; C itra c a l; E lip h o s ; O yste r 
C a ld u m ; P h o sLo ; P o stu re ; P re lie t Venez.: C a ld b o n ; C a ld tre x ; 
C a ld u m -S an d o n  C a ld u m -S an d o z; C itra c a l; M a x ic a l; O scale .

M uhH ngraeSent P rep aro tío n s. N um erous p re p a ra tìo n s a re  liste d  
in  V o lu m e B .

U sed os on o d ịun d  im . Hung.: K a lm o p y rin ; PoL: P o lo p íryn a  c  
P lu s ; Swed.: D e ltiso n .

H o m o aop aliiic P re p o ra iio n s. Auslria: C h in a  M ed C o m p le x; C ol- 
ch icu m  M ed C o m p lex; G lo b u li gegen G e le n ksch m e n e n ; Lym - 
pho m yosoc O sa n it Z ah n u n g sku g e lch en ; O steo p lex; S te iro p le x ; 
Z a h n ku g e lch e n ; Canad.: B io ch e m ic  Ph o sp h ates; C a lm s Fo n e  4 
K id s ; C a lm s F o n e ; C o m b in a iso n t; D ia m ite ; F ib ro m ya Ig ie ; 
F u cu s L l l l t ;  H y lan d s B io p la sm a ; H ylan d s P o rm u la  C F ; 
H ylan d s Fo rm u la  N T ; H ylan d s K in d e r-T t; Ik o p le x  5 f ; M el- 
a n g e f; M in e ra lsa-; N e rve  T o n ic  N uage B io p la sm a t; O steel-h 
P h yto -C aL' R e x o ru b ia t; S o rin o h e e l; T e e th in g ; To n  1 C o m p le xt; 
U rá ca l F o rm u Ia f; U rtic a ld n ; chile: B io a c tiv  D ; Ik o p le x  N o 15; 
O copỉex N o 1 ; Ik ó p le x  N o 2 0 ; Ik o p le x  N o 2 2 ; Ik o p le x  N o 2 ; Iko - 
p le x  N o 4 ; Ik o p lẽ x  N o 6 ; Q coplẽx N o 9 ; Cỉ.: Lym p h o m yo so t' 
Fr.: A bbe C h au p itre  no  l f ;  A bbe C h au p itre  no  6 ; Abbe C h au p i- 
tte  no  9 1 f; C a lca rea  C om pose; D o lise d a lỶ ; F u cu s C om p iexe No 
1 1 1 ; H yp o p h ysis C o m p lexe  N o 3 1 f; L  2 8 ; O steo cyn esin e ; 
R e xo m b ia ; T rip h o sp h a te s; Ger.: A lh o -A rtb io sa n  N ; A ra n ito rce  
rh e u m a t; D isd  B am b ; D isco -cy l H o -Len -C o m p lex: D ru lu sa n  
N+ ; D ru ỉu sa n ; G ừ h e u lit H M h  In fi-S ym p h ytu m ; Lum bago-G as- 
tré u  S R U ; Lym p h o m yo so t N : Lym p h o in yo so t; N eyA rth ro s- 
Lip o so m e (R e v ito rg a n  Lp  N r 8 3 )f ; N eyA rth ro so m e (R e v ito r- 
g a n -D ilu tío n )f; O sa n it; O steo p lex; Pasco e-A g il H O M ; R an o ca l- 
d n  H M ; R e íe sa n  T ; R o th 'ỉ R K T  T ro p íe n ; S te ữ o c a ll; S te iro p le x t; 
Hung.: Lym p h o m yo so c O steoheeG  Neth.: D u lca rh u s-G astre u  
R U ; E m v ita  2 ; K in d  0-6  C a ltriv a t' Ly m ỉe B te ; O ste o cyn e s in e t; 
PorL: O ste o cyn e sin e ; S.Afr.: Lym p h o m yo so t; Switz.: O steo h ee l; 
R eg en ap lex N r 3 8b ; S ila a e m  U rtíc a ld n ; UKx N ew  E ra  E la sto ; 
N ew  E ra  N e rvo n e ; vkr.:  Im m u n o kin d  (HMMyHOKHHs); Lym p ho - 
m yoso t (JIÍH < ịi0M Ìa30T); Lym p ho m yo so t N  (JIÍM ệ0M Ĩ030T H ).

Pbonnocoponid  P rep on ib o ns
B P  2 0 1 4 : C a ld u m  an d  E rg o ca ld ỉe ro l T a b le ts ; C a ld u m  C h lo rid e  
ln je c tìo n ; C a ld u m  G lu co n a te  In je c tio n ; C a ld u m  G luco n ate  
T a b le ts ; C a ld u m  La c ta te  T a b le ts ; C h ew ab le  C a ld u m  and  
E rg o ca id íe ro l T a b le ts ; C h ew ab le  C a ld u m  G lu co n a te  T a b le ts; 
C om pound Sod ivưn  La c ta te  ln íu s io n ; È H e rve sce n t C a ld u m  
G lu cõ n a te  T a b le ts;
B P C  1 9 7 3 : C a ld u m  w ith  V ita m in  D  Ta b le ts;
U S P  3 6 : A lu m in u m  S u lla te  and  C a ld u m  A ce ta te  ỉo r To p ica l 
S o lu tío m  A lu m in u m  S u lỉa te  and  C a ld u m  A ce ta te  T a b le tỉ ỉo r 
T o p ica l S o lu tío n ; C a ld u m  A ce ta te  T a b le ts; C a ld u m  and  V ita m in  
D  w ith  M ỉn e ra ls T a b ỉe ts ; C a ld u m  c h lo rỉd e  In je c tỉo n ; C a ld u m  
C itra té  T a b le ts ; C a ld u m  G lu b io n a te  S y ru p ; C a ld iu n  G lucep tate 
In ịe c tio n ; C a ld u m  G lu co n a te  In ịe c tio n ; C a ld u m  G luco n ate  
T a b le ts ; C a ld u m  La c ta te  T a b le ts ; C a ld tu n  LevuU n ate  In je c tio n ; 
C a ld u m  w ỉth  Y ita m in  D  T a b le ts; D ib asic  C a ld u m  Phosphate 
T a b le ts; H aU -streng th  Lacta te d  R in g er"s and  D extro se  In je c tio a ' 
Lacta ted  R in g e^ s and  D extro se  In je c tio n ; Lacta te d  R in g e r's 
In je c tio n ; M in e ra ls  C a p su le s ; M in e ra lỉ T a b le ts ; M u ltíp le  
E le cxro ly te s an d  D e xtro se  ln je c tio n  Typ e  2 ; M u ltip le  E le c tro ly te s 
and  D extro se  In je c tio n  T yp e  4 ; M u ltip le  E le c tro ly te s  and  In v e rt 
Su g ar In je c tio n  Typ e  2 ; M u ltip le  E le c tro ly te s  In je c tio n  Typ e  2 ; 
O il- an d  W ate r-so lu b le  V ita m in s vvith  M in e ra ls C ap su le s; O il- 
and  W ate r-so lu b le  V ita m in s w ith  M in e ra lỉ T a b le ts ; O il-S o lu b le  
V ita m in s w ith  M in e ra lỉ C ap su le s; O il-S o lu b le  V ita m in s v rith  
M in e ra ls T a b le ts ; P o tasslu m  C h lo ríd e  in  Lacta te d  R in g e^ s and  
D extro se  In je c tio n ; R in g e r'ỉ and  D extro se  In je c tío n ; W ater- 
so lu b le  V ita m in s  w ith  M in e ra ls  .C a p su le s ; V V ate r-so lu b le  
V ita m in s vv ith  M in e ra ls T a b le ts.

Magnesium
Magnesio; Magnếsium; Magnes MarHMd.
Mg=2430S
UNII — B8ZP9992A (magnesium); T6V3LHY838 (magnesium 
ion). : . ,

Descríptlon. Magnesium ìs a cation given as various 
magnesium-containing salts.

in c o m p a ỉib ilH y . M a g n e siu m  sa ỉts  h a v e  b e e n  re p o rte d  to  b e 
in c o m p a tib le  w ith  a vv id e  ra n g e  o ỉ d ru g s.
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Magnesium 1787

Magnesium Acetate
Aeètato magnésico; Magnesii Acetas Tetrahydricus; Magne- 
sio, aeetata d e ;. Magnẻsium (acétate;, de):: cétrahydraté; 
Magnesiuipacetatteựahydrat Magnesiumasetaattìtetrahy- 
draatti;' Magnézỉum acetáttetrahidrát; -~Magnezu. oetan;. 
Magnio acetátas tetràhidratas; Oaan horeởiatý tetrãhydrát; 
AueTar Mamna: yxcycHOKMCUbiMMarHMíi: 
Q H sMgOfc4H jO=ZHS - -Ị-_ '
CA5 — 142-77-3 Cànhydròus mơgnésium ọcetate); 16674-78-5 
(magnesiumấcetòtetetrahydmte).
UNH —  0E95JZY48K (magnesium acetate); I01G0EIC38 
(rnagnesium acetaté tètrọhydraữ). . 1 ’ .

Pharmacopoeias. In Eur. (see p. vu).
P h . E u r . 8 : (M a g n e siu m  A c e ta te  T e tra h y d ra te ). C o lo u rle ss  
c ry s ta ls  o r a  w h ite  o r a lm o st w h ite , c ry s ta llin e  p o w d e r. 
F re e ly  so lu b le  in  w a te r a n d  in  a ỉc o h o ỉ. A  5 %  so lu tío n  in  
v v a te r h a s a  p H  o f 7 .5  to  8 .5 .

E q u iv o le n c e . E a c h  g o f m ag n e siu m  a ce ta te  (te tra h y d ra te ) 
re p re se n ts  a b o u t 4 .7  m m o l o f m a g n e á u m  a n d  th e  e q u iv a - 
le n t o ỉ b ic a rb o n a te . M a g n e siu m  a ce ta te  (te tra h y d ia te ) 
8 .8 3  g  is  e q u iv a le n t to  a b o u t 1 g o ỉ m a g n e siu m .

Magnesium Ascorbate
Ascarbato magnésicò; Magnesĩo,‘.'ascórbato de; Marxna 
AcKÓpèaT. . , . . ■ . ĩ.:..
(QHA)jMg=374.5
CẠS— 15431-40-0. ...........
iÍNII — 0N1G678593.

E q u iv a le n c e . E a c h  g o f m ag n e siu m  a sc o rb a te  (a n h y d ro u s ) 
re p re se n ts  a b o u t 2 .7 m m o l o f m a g n e siu m . M ag n e siu m  
a sc o rb a te  (a n h y d ro u a ) 1 5 .4 g  is  e q u iv a le n t to  a b o u t 1 g o ỉ 
m ag n e siu m .

Magnesium Aspartate
Aspattato mãgnésĩGo; Báãsos magnéáum-aszpàrtát-dihi- 

■ d’rát;:^ágnèsil aspartas dihydricus; Magnesii Hydrogénòạs- 
pậrtas Dihydricus; Magnesio, aspartato de; Magnésiuhrv 
(aspartate de) dihỵdrạté; Magnesịum Aspartate Đihydrate; 
Maignésiumaspartaattiịdihydraãtti; Mạghesiumaspartat-Qihy- 
drap Magnesiumaspartatdlhydrat;, Magnesium-hỵdrogen- 
aspartát dihydrát; Magniọ ãspartatas dihidratas;Mamus 
A cn ap a rn H aT .
Magnesium aminosuccinate dihydrate; Magnesium di((S)-2-
amiriohyđrbgehòbủtànẹM.AdỊòatểl.'
C 8H ,2M g N 2 0 » 2 H 2 p ^ 3 2 4 J
CĂS .-Ị- 18962-61-3 (anhydrous magnesium aspartate); 2068- 
8X̂ 6 (onhydrous magnesium aspartote or magnesium 
g ip á rto re  dihydrqte);- 7018-07-7 (mqgnẹsium aspaữũiẹ 
ịẹirahydrate). .: ■■■■■■-
ẠTC— AỈ2CC0S. ;
ATC Vet — QA12CC05.
UN1I — Rl7X82QROtã: ■ , : :

P h a rm a c o p o e ia s . Eur. (se e  p . v u ) in d u d e s  th e  d ih y d ra te  
fo rm  o f th e  (S )-a s p a rta te . Ger. in d u d e s  th e  te tra h y d ra te  
fo rm  o ỉ th e  ra c e m ic  a sp a rta te .
P h . E u r . 8 : (M a g n e siu m  A sp a rta te  D ih y d ra te ; M ag n e siu m  
A sp a rta te  B P  2 0 1 4 ). A  w h ite  o r a lm o st w h ite , a y s ta llin e  
p o vvd e r o r c o lo u rle s s  c ry s ta ls . F re e ly  so lu b le  in  vv a te r. A  
2 .5 %  so lu tio n  in  v v a te r h a s a  p H  o f 6 .0  to  8 .0 .

E q u iv o le n c e . E a c h  g o f m ag n e siu m  a sp a rta te  (d ih y d ra te ) 
re p re se n ts  a b o u t 3 .1 m m o l o f m a g n e siu m . M ag n e siu m
aspartace (dihydrate) 13.4g ís equivalent to about 1 g of 
m a g n e siu m .

E a c h  g o f m ag n e siu m  a sp a rta te  (te tra h y d ra te ) re p re se n ts 
a b o u t 2 .8 m m o I o f m a g n e siu m . M a g n e siu m  a sp a rta te  
(te tra h y d ra te ) 1 4 .8  g i ỉ  e q u iv a le n t to  a b o u t Ig  o ỉ 
m ag n e sìu m .

Magnesium Chloride
Magnếsiúơiktoridrchtorìđ hofeỂnatý; Chlorurẻ d è  Mágnés- 
ìum Qistallisé; Cloreto de MagnésiỌị-CIbrõrp magnésico; 
E51-U .ỊỊịlagnẹsii dálaridum;.Magnesio;$Ofưrer de;;.:Magoes-; 
.íomiChlp^piíMạgnẻsiụm, chlorụre de; MagnesiumkÌQrỉài;. 
Magnộạutntklorid? Magnezu s ẹhtorek;:; I Magnĩo ■ ichíòridasr: 
Martflii!ĩXnopMAi.'-i -^'£Ỉị.ỹ!ìótr.'À; ỉ
•MgClyM;20=95.2Q:(arihydrous); 203"3-Oĩiẽxahydrate). >'J ‘t> 
'ũ ĩS ^T S & S ữ Ì tà n h y d r M sm a g n ẽ s iù m tà ĩq r iự ty T T Ó Ì-ÍE ^ ' 
Xmogfíeít3rfí:đAoríđéhexahydrbữ) . ’ 
■ẢTC-— 'A12CC01;.B05XAÌÍ: >Pi
'AĨC Vet — OAr2CC0ĩ;'àBO5XẠlrp Srfií
UNII —  02F3473H9Ọ ‘ (mògnesiàrn p ỉ h r i S e Ặ p ạ m ạ m M Ị  
'(ahhỵdrous rnaghesẳỉm'cfiloride[L

P h a rm a c o p o e io s . Eur. (se e  p . v ii) , us, a n d  Via. in d u d e  th e  
h e x a h y d ra te .

Eur. a lso  in d u d e s  m ag n e siu m  c h lo iid e  4 .5 -h y d ra te .
P h . E u x . 8 : (M a g n e siu m  C h lo n d e  H e x a h y d ra te ; M a g n e sii 
C h lo rid u m  H e x a h y d ric u m ). C o lo u rle s s . h y g ro sco p ic  a y s -  
ta ls . V e ry  so lu b le  in  w a te n  fre e ly  so lu b le  in  a lc o h o l. S to re  in  
a irtig h t c o n ta in e ĩs .
P h . E u r . 8 : (M a g n e á u m  C h ỉo rid e  4 .5 -H y d ra te ; M a g n e sii 
C h lò rid u m  4 .5 -H y d ric u m ; P a rt ia lly  H y d ra te d  M a g n e siu m  
C h lo rid e  B P  2 0 1 4 ). A  w h ite  o r a lm o st v v h ite , h y g ro sc o p ic  
g ra n u la r p o vvd e r. V e ry  so lu b le  in  w a te n  ừ e d y  so lu b le  in  
a lc o h o L  S to re  in  a irtig h t c o n ta in e rs .
U S P  3 6 : (M a g n e ã u m  C h lo rid e ). C o lo u rle s s , o d o u rle ss , 
d e liq u e sc e ù t ũ a ke s o r c ry s ta ls , w h ic h  lo se  w a te r w h e n  
h e a te d  to  1 0 0  d e g ie e s a n d  lo se  h y d ro c h lo ric  a d d  w h e n  
h e a te d  to  1 10  d e g re e s . V e ry  so lu b le  in  v v a te r; h e e ly  so lu b le  
in  a lc o h o l p H  o ỉ a  5 %  s o lu tio n  in  w a te r is  b e tv ve e n  4 .5  a n d
7 .0 . S to re  in  a ỉrtig h t c o n ta in e rs .

E q u iv a le n c e . E a c h  g o ỉ m ag n e siu m  c h lo rid e  (h e x a h y d ra te ) 
re p re se n ts  a b o u t 4 .9  n u n o l o ỉ m a g n e siu m  a n d  9 .8  n u n o l o f 
c h lo n d e . M a g n e siu m  c h lo rid e  (h e x a h y d ra te ) 8 .3 6  g is  
e q u iv a ỉe n t to  a b o u t 1 g o f m ag n e siu m .

Magnesium Gluceptate
..G lu ce p ta tò  "m a g n é sico ; M à g n e sỉo , g lu cọ h e p to n a to  d e ; 
M ág n esiu m ^ G lu co h ep to n a te ; MarHMA rn io q en TaT . 
C,4H26MgOT<p474.7 
.UNIIp- NR47ỊC4280. .

E q u iv a le n c e . E a c h  g  o f m a g n e á u m  g lu ce p ta tẹ  (a n h y -  
d ro u s ) re p re se n ts  a b o u t 2 .1  m m o l o f m a g n e siu m . M ag n es- 
iu m  g lu ce p ta te  (a n h y d ro u s ) 1 9 .5  g is  e q u iv a le n t to  a b o u t 
1 g  o f m ag n e siu m .

Magnesium Gluconate
Glucpnato magnésico; Magnesii ■ gluconas; :fýfagnẽsio, 
glđcồhato de; 'Magnésium, gluconatẽ-de; Magneãũmglu- 
conat; Mamnn rpnKOHaT. ■ ’ „ .
Magnesium o-glucranate hydrate. . .i ' .  ó
<T)2Hi2MgOi<ÁHjO=414.6 (ánhydrous) •
C A S 3632-91-5 (ánhydrous magriesium 'gluconàte}: 59625- 
89-7 (magnesium glucõnate dihydrate). '
ATC— A12CC03.
ATC Vet — ŨAI2CC03.
UNII — T42NAD2KHC

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii) , w h ic h  a llo w s  e ith e r 
a n h y d ro u s  o r h y d ra te d  ío rm s , a n d  in  u s .  v v h ic h  a llo v v s 
e ith ẽ r  a n h y d ro u s o r th e  d ih y d ra te .
P h . E u r . 8 : (M a g n e siu m  G lu c o n a te ). A  v v h ite  o r a lm o st 
w h ite , a m o rp h o u s, h y g ro sc o p ic , a y s ta llin e  o r g ra n u la r 
p o w d e r. P re e ly  so lu b le  in  vva te n  s lig h d y  so lu b le  in  a lc o h o l; 
v e ry  s lig h tly  so lu b le  in  d ic h lo ro m e th a n e . S to re  in  a irtig h t 
c o n ta in e n .
U S P  3 6 : (M a g n e siu m  G lu c o n a te ). C o lo u rle s s  c ry s ta ls  o r a 
v v h ite  p o w d e r o r g ra n u le s . Is  o d o u rie ss . F re e ly  so lu b le  in  
w a te n  v e ry  s lig h tly  so lu b le  in  a lco h o b  in s o lu b le  in  e th e r. p H  
o f a  5 %  so lu tio n  in  v v a te r is  b e tw e e n  6 .0  a n d  7 .8 .

E q u tv a le n c e . E a c h  g o í m ag n e siu m  g lu co n a te  (a n h y d ro u s ) 
re p re se n ts  a b o u t 2 .4 n u n o l o ỉ m a g n e siu m . M a g n e siu m  
g lu c o n a te  (a n h y d ro u s ) 1 7 .1  g  is  e q u iv a le n t to  a b o u t 1 g o f 
m a g n e siu m .

Magnesium Glycerophosphate
Gìicerofòsfato magnésico; Glycerofosforednan horeínatý; 
Magnesii • Glycerophosphas; Magnesio, glicerofbsfãto-; de; 
Magnesium Glycerinophosphate; Màgnésium,' glycéròpho- 
sphate de; Magnesiumgtyceroíosíat; Magnesiumgtycero- 
phosphat Magnesiumglyserofosfaatti; Magnéáum-glicero- 
foszftt; Maghiõ glicerofosfátas; ■ MamíiH; rnMt(èpòộoé(|Jai:. :• < 
G3H7MgO^ÃHjữ=194.4 (arthỹdrõus) -  • * • ■
t t - p  92ĩ-2ờ%*(ành$iõus'magnệsiụm glycèrọphosphatẹ).

Pharmacopoeias. In Eur. (see p. VÌÍ).
P h . E u r . 8 : (M a g n e siu m  G ly c e ro p h o s p h a te ). A  m ix tu re , in  
v a ria b le  p ro p o rtio n s , o f m ag n e sỉu m  (ỉ? ,S )-2 ,3 -d ih y d ro x y -  
p ro p y l p h o sp h a te  a n d  m ag n e siu m  2 -h y d ro x y - l- (h y d ro -  
x y m e th y l)e th y l p h o sp h a te . I t  m a y  b e  h y d ra te d . A  w h ite  o r 
a lm o st w h ite , h y g ro sco p ic  p o vvd e r. P ra c t ic a lly  in s o lu b le  in  
a lc o h o l; d isso lv e s  in  d ilu te  S o lu tio n s o f a tíd s . S to re  ìn  
a ir t íg h t c o n ta in e n .

E q u iv a le n c e . E a c h  g o f m a g n e siu m  g iy c e ro p h o sp h a te  
(a n h y d ro u s ) re p re se n ts  a b o u t 5 .1 m m o l o f m a g n e siu m . 
M a g n e siu m  g ly c e ro p h o sp h a te  (a n h y d ro u s ) 8 g  is  e q u iv a - 
le n t to  a b o u t 1 g o f m a g n e siu m .

Mqgnesium lactqte
:L 3 ^ ;'M ả g n e sT o ^ la c ta tQ 'd ẹ 2

^ |^ ^ ậ u iU - it íỆ te fâ e rM g n e s ru rn la lạ à á ttìrM a g n ẹ & q ilấ Ìfe J

ta t ; M ag n e siu m -la ktá t; M a g n e zu  m le c za n ; M onoM HOKM Gnbiii 
M a m u ií;M a m v ifl / la K ia T . — , , V . . . . ,  ■ 'i :
M ag õ esĩu m  2 -h y d ro xy p ro p io n a te . .........
CíH,ạMgOá=202.4 ~
'GAS-—  18917-93-6. - ■ ■ “ 7 ,
JẬTC— AĨ2CC06. , ' ' V ' .
ẠTÌ v& —  QA12CC06. ’ - .1 ,'P 'P  -'ì ^
ÌINÌI —  MT6QI8324A - -

P h a rm a c o p o e ia s . Eur. (se e  p . v ii)  in d u d e s  th e  d ih y d ra te . 
P h . E u r . 8 : (M a g n e siu m  L a c ta te  D ih y d ra te ; M a g n e su  L a c ta s  
D ih y d r ic u s ). A  v v h ite  o r a lm o st w h ite , a y s ta llin e  o r 
g ra n u ỉa r p o vvd e r. S lig h t ly  so lu b le  in  w a te r ; so lu b le  in  
b o ilin g  w a te n  p ra c tic a lly  in so lu b le  in  a lc o h o l. A  5 %  
so lu tio n  in  vva te r h a s a  p H  o ỉ 6 .5  to  8 .5 .

E q u iv a le n c e . E a c h  g o f m ag n e siu m  la c ta te  (a n h y d ro u s ) 
re p re se n ts a b o u t 4 .9  m m o l o f m a g n e siu m . M a g n e siu m  
la c ta te  (a n h y d ro u s ) 8 .3 3  g  is  e q u iv a le n t to  a b o u t lg  o f 
m ag n e siu m .

M a g n e s iu m  P h o s p h a t e
■ Fosfato m ạg n ésico ' t r íS s ic o ; M a g n e sio , fb sfa to  d e ; -T rib a sic  
^ g n ẹ 5 i_u n j.,,P h ó sp h ạ 'te ; T rim a g n e siu m  R h o sp h a te ; ;Ọ p rọ n  
ộ o ^ a T  M am na Tp èữ aM eu ieH H b i í i  *• 
MgaÍPỎ^iSHíO^àsig' _ "
GÃS—  7757-87-1 (anhydrous magnesium phosphãté);: 10233-■ 
87-Ị (magnesium phosphate perưahydrate): .
ATC — B05XA10. >
ATCVet—  Q805XA10.
UNH —  453COP7817 Cmagnesium phosphate pentàhỷdrate); 
XMKỈ4EỈW2D (ànhydroụs mãgnesìum phosphateỊr,

P h a rm a co p o e ia s . In  us.
G a. in d u d e s  M a g n e siu m  H yd ro g e n  P h o sp h a te  T rỉh y d ra tẽ  
(M g H P 0 4 .3 H j0  = 1 7 4 .3 ).
U S P  3 6 : (M a g n e siu m  P h o sp h a te ). A  y v h ite , o d o u rie ss , 
p o vvd e r. A lm o st in s o lu b le  in  vva te n  re a d iỉy  so lu b le  in  d Ịlu te  
m in e ra l a d d s .

E q u iv a le n c e . E a c h  g  o f m ag n e siu m  p h o sp h a te  (p e n ta h y - 
d ra te ) re p re se n ts  a b o u t 8 .5  m m o l o f m ag n e siu m  a n d
5 .7  m m o l o f p h o sp h a te . M a g n e siu m  p h o sp h a te  (p e n ta h y -  
d ra te ) 4 .8 4  g is  e q u iv a ỉe n t to  a b o u t 1 g o f m a g n e á u m .

M a g n e s iu m  P id o la t e  ípiNNMì
M ag ộ èsii V 0 d o ^ 'Ị^ g n é s io r  ^ d o ia ịõ ' íd é i.. M agnệsiurn>  
p id o ia te  d e ;. M a g n ẽ siu (n  P y rọ g iu ta m ate ; M ag n e siu m p icỊợ - 
la a ttĩ; M a g n e ã u rộ p id p ta t M a g n e siu m -p id o lá t;. M a g n é a u m -, 
p id o lá t; M ag n io  p id o la ta s ; P id o la te  d e  M ag n e siu m ; P id o la to  

•de tB a g n e s io ; P id o la to  m a g n é sic o ; M arH kta n M flo íia T .;. 
M a g n e siu m :5 *o x o p y rro lid in e r2 < a rb o xy la te . . ; :  : .
((151^803)^=280^
CẠS—'62003-27-4.
ATC — A12CỌ18.
Ạĩơiter—\GA)2CC0& ■' '■
W lỉ— V5PC588N7G.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii) .
P h . E u r . 8 : (M a g n e siu m  P id o la te ). A n  a m o rp h o u s, w h ite  o r 
a lm o st w h ite , h y g ro sco p ic  p o w d e r. V e ry  so lu b le  in  w a te n  
p ra c tic a lly  in so lu b le  in  d ic h lo ro m e th a n e ; so lu b le  in  m e th y l 
a lc o h o l. A  1 0 %  so lu tio n  in  w a te r h a s a  p H  o f 5 .5  to  7 .0 . 
S to re  in  a irtig h t c o n ta in e is .

E q u iv a le n c e . E a c h  g  oi m ag n e siu m  p id o la te  (a n h y d ro u s ) 
re p re se n ts a b o u t 3 .6 m m o l o f m a g n e siu m . M a g n e siu m  
p id o la te  (a n h y d ro u s ) 1 1 .5  g is  e q u iv a le n t to  a b o u t Ig  o ỉ 
m ag n e siu m .

M a g n e s iu m  5 u Ị f a t e
518; Epsom' Salts; Mấignesii'SuHaỹ MagnesíOí ísuffato de; 
Magnesiumi.sulfate.de-. Mạg[iệsíufrv-Sulphatẹ; Magnesium- 
suHaatti; • ̂ gnesiumsúỉfab^-tógn&iuiThszuìfảt;:' Magnezu 
siarcản; Mãgnìo'-sũlíataý sârầmàiùm; Sel Anglais; Sel de 
Sedllé; S(rar£ boỉeỗna^íSol^toi. magnẻsicõ; 'Gynbệar 
Maọ-ỊMR V ( t  ’ 
M"g50X)tHĨO=T?&?tỉ'(anhydroụg;'24&5 (heptahydrate) - T‘ : 
(1^— 7487-88-9 (aòhỳărms mSg/ĩễìurn sùlfaté)r10034-99-8 
(mằgnổium'sũlfatèheptãhỳdraĩe)7" 1 ■ b V 0'- ■’
'Áj€£-ÁÕ6AD04; A12CC02- B05XA05„.ữl 1AX05;.V04CC02. i ■' 
ỉ0 r -  Veì :^QẦÕ6ẤDO4Í QÃ Í2CC02 áB05XÀ05pàbl lÁXÒS} 
QV04CCỖ2T̂ r ‘ - -- -  - ' 
UNH-jỊ? r/faoMJ2Ư7ịị.“(anhỳờióuĩ 'magĩ^iumpulíate); 
DE08Õ375Ặ8c(magnéứùrn. sulíate);. E2L2TKÓ27P, ịrriagnéỉmm 
suifaté~ monạhỵdrặiè); SK4788698T (rnagnesiúm'nsùlfate 
hepỉahydrâíe)V h , , . r  . -  .■ " “

P h a rm o c o p o e ia s . Oàn., Eur. (se e  p . v u ), Int, Jpn, a n d  Vỉa 
in d u d e  th e  h e p ta h y d ra te .

The Symbol t  denotes a preparation no longer actively marketed
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us aH o w s th e  d rie d  fo rm , th e  m o n o h y d ra te , o r th e  
h e p ta h y d ra te  fo n n .
T h e  d rie d  fo rm  is  in d u d e d  in  Br.
P h . E t ư . 8 : (M a g n e ã u m  S u lía te  H e p ta h y d ra te ; M a g n e sii 
S u lỉa s  H e p ta h y d ric u s ). A  w h ite  o r a lm o st w h ite , c ry s ta llin e  
p o w d e r o r b r illia n t , c o lo u rle s s  c ry s ta ls . F re e ly  so lu b le  in  
w a te n  v e iy  so lu b le  in  b o ilin g  v v a te r; p ra c tic a U y  in so lu b le  in  
a lc o h o l.
T h e  B P  2 0 1 4  g iv e s  E p so m  S a lts  as a n  a p p ro ve d  sy n o n y m . 
B P  2 0 1 4 : (D rie d  M a g n e siu m  S u lía te ). A  w h ite  o d o u iỉe ss  o r 
a lm o st o d o u rle ss  p o w d e r, p re p a re d  b y  d ry in g  m ag n e siu m  
s u lỉa te  (h e p ta h y d ra te ) a t 1 00  d eg rees u n t íl it  h a s lo s t a b o u t 
2 5 %  o f it s  w ã g h t; it  c o n ta in s  6 2  to  7 0 %  o f M g S 0 4. F re e ỉy  
so lu b le  in  w a te r ; m o re  ra p id ly  so lu b le  in  h o t w a te r .
T h e  B P  g iv e s  D rie d  E p so m  S a lts  as a n  a p p ro ve d  sy n o n y m . 
U S P  3 6 : (M a g n e siu m  S u lỉa te ). I t  is  th e  d ĩie d  ío rm , 
m o n o h y d ra te . o r th e  h e p ta h y d ra te . S m a ll. c o lo u rle ss  
c ry s ta ls , u s u a ỉly  n e e d le - lik e . I t  e íO o re sce s in  vvarm  d ry  a ứ . 
S o lu b le  ỉ  in  0 .8  o ỉ v va te r a n d  1 in  0 .5  o ỉb o ilin g  w a te n  h e e ly  
b u t s lo w ly  so ỉu b le  1 in  1 o f g ỉy c e ro l; sp a rin g ỉy  so lu b le  in  
a lc o h o l. p H  o f a 5 %  so lu tỉo n  in  w a te r is  b e m e e n  5 .0  an d  
9 .2 .

Equivalence. E a c h  g o f m ag n e siu m  s u lía te  (h e p ta h y d ra te ) 
re p re se n ts  a b o u t 4 .1  n u n o l o f m a g n e siu m . M a g n e siu m  s u l-  
ỉa te  (h e p ta h y d ra te ) 1 0 .1  g is  e q u iv a le n t to  a b o u t lg  o f 
m a g n e siu m .

Uses and Administration
So m e m a g n e siu m  sa lts  a re  g iv e n  a s a  so u rc e  o f m ag n e siu m  
io n s  in  th e  tre a tm e n t o f m a g n e s iu m  d e Q c ie n c y  a n d  
h y p o m a g n e s a e m ia  (p . 1 7 7 6 .3 ). D o se s m a y  b e  e xp re sse d  
in  te rm s o f m m o l o r m E q  o f m a g n e siu m , m ass (m g ) o f 
m a g n e á u m , o r m ass o ỉ m ag n e siu m  s a lt (fo r  c o m p a ra tiv e  
p u rp o se s , se e  T a b le  2 , b e lo w ). In  a c u te  o r se v e re  
h y p o m a g n e sa e m ia , m ag n e siu m  m a y  b e  g iv e n  p a re n te ra lly , 
u s u a lly  a s  th e  c h lo iid e  o r s u lỉa te . O n e  su g g ested  re g im e n  is  
2 0 m m o l o ỉ m a g n e siu m  in  ll iơ e  o í  in fu s io n  so lu tio n  
(g lu co se  5 %  o r so d iu m  c h lo rid e  0 .9 % ) g iv e n  mưavtnousỉy 
o v e r 3 h o u rs . A lte m a tìv e ly , 35  to  5 0  m m o l o f m ag n e siu m  in  
1 lit r e  o f in h is io n  s o lu tio n  m a y  b e g iv e n  o v e r a p e rio d  o f 12  
to  2 4  h o u rs . U p  to  a  to ta l o f 1 60  m m o l m a y  b e  re q u ire d  o v e r 
5 d a y s . In  th o se  re c e iv in g  p a re n te ra l n u t iit io n , d o ses o f 
a b o u t 1 2 m m o l m ag n e siu m  d a íly  m a y  b e  g iv e n  to  p re v e n t 
re c u rre n c e  o f th e  d e fid t . M a g n e siu m  su U a te  c an  a lso  b e 
g iv e n  mtramuscularỊy fo r se v e re  m a g n e sh im  d e fid e n c y . A  
re co m m e n d e d  d o se  is  1 m m o l/kg  o f m a g n e siu m , g iv e n  o v e r 
a  p e rio d  o f 4  h o u rs ; th is  ro u te  is  sta te d  to  b e  p a in íu l. C a re ỉu l 
m o n ito rin g  o ỉ p la sm a -m a g n e siu m  a n d  o th e r e le c tro ly te  
c o n c e n tra tio n s  is  e s s e n tia i. D o ses sh o u ỉd  b e  re d u ce d  in  re n a l 
im p a iim e n t. O th e r s a ỉts  w h ic h  a re , o r h a v e  b e e n , u se d  
p a re n te ra lly  in d u d e  m a g n e ả u m  a sc o rb a te , m ag n e siu m  
a sp a rta te  h y d ro c h lo rid e , a n d  m ag n e siu m  p id o la te .

In  s ỉm p le  d e h d e n c y  S ta te s m ag n e siu m  sa lts  m ay  b e g iv e n  
oraliy in  d o ses a d ju s te d  a cc o rd in g  to  ỉn d iv id u a l re q u ire -  
m e n ts . F o r  p re v e n tin g  re c u rre n c e  o f h y p o m ag n e sae m ia . 
d o ses o ỉ 2 4 m m o l d a ily  in  d iv id e d  d o ses h a  v e  b e e n  
re co m m e n d e d . S a lts  th a t a re , o r h a v e  b e e n , u se d  o ra lly  
in d u d e  m a g n e s iu m  a s p a n a te . m a g n e s iu m  c h ỉo rid e , 
m a g n e siu m  d tra te , m a g n e siu m  A u o rid e , m ag n e siu m  
g lu c e p ta te . m ag n e siu m  g lu c o n a te , m ag n e siu m  g lyce ro p h o - 
sp h a te , m a g n e siu m  la c ta te , m ag n e siu m  le v u lin a te , m ag n es- 
iu m  o ro ta te , a n d  m ag n e siu m  p id o la te .

M a g n e siu m  s a lts  su  c h  a s th e  c a rb o n a te , h y d ro x id e , 
o x id e , a n d  tr is ilic a te  a re  w id e ly  u se d  ỉo r  th e ứ  a n ta d d  
p ro p e rtie s  (p . 1 8 0 3 .1 ). M a g n e siu m  s a lts  a lso  a c t as o s m o tic  
la x a t iv e s  (p . 1 8 0 4 .1 ); th e  sa lts  g e n e ra lly  u se d  fo r th ỉs  
p u xp o se  a re  m ag n e siu m  s u lía te  (a n  o ra l d o se o f 5 to  10  g in

T a b le  2 . Som e m ag o esium  sa lts  and th e ừ  m agnesium  co n tertt.

M ag n esiu m  content p e r g
M ag n esiu m  sa ỉt m g m m ol m Eq
M ag n esiu m  ace ta te  (te trah y d ra te ) 113 4 .7 9 3

M ag n esh im  a sc o b a te  (an b yd ro u s) 65 2 .7 53

M ag nesium  aspaiutc  (d ữ iy đ ra te ) 75 3 .1 6 2

M ag n esiu n ) a sp a ita te  (te trah y d ra te ) 67 Z 8 5 3

M ag n esiu m  ch lo rid e  (h e xa h y d ra te ) 120 4 ^ 9 .8

M ag n esiu m  g h icq ita te  (an h yd ro u s) 51 2 .1 4 2

M ag n esiu m  g h ico n ate  (a n h yd ro u s) 59 2 .4 4 .8

M ag n esh n n  g lycerc^ A o sp h ate 
(a n b yd ro u s)

125 5 .1 1 0 J

M ag p eshnn  la cta te  (a n h yd ro u s) 120 4 .9 9 .9
M ag n esiu m  p h o q ỉh ate  

(p e n tah yd rã te )
2 0 7 1 7 .0

M ag n esiu m  p id o la te  (a n h yd ro u s) 87 3 .6 7 .1

M ag neshun  su lfa te  (h e p tah yd ra te ) 99 4 .1 8.1

2 5 0  m L  o f w a te r b e in g  g iv e n  ỉo r  ra p id  b o vve l e v a c u a tio n ) 
an d  m ag n e siu m  h y d ro x id e  (p . 1 8 5 7 .2 ).

P a re n te ra l m ag n e siu m  s ụ lía te  h a s  so m e sp e d fic  u s e s . I t  is  
u se d  fo r th e  e m ẽ rg e n cy  tre a tm e n t o ỉ so m ê  a r rh y th m la s  
su  c h  a s to rsa d e  d e  p o in te s  (se e  b e lo vv ) a n d  th o se  a sso d a te d  
w ith  h y p o k a la e m ia  (p . 1 7 7 7 .2 ). T h e  u s u a l d o se  is  2 g  o f 
m ag n e siu m  s u lỉa te  (8  m m o l o f m a g n e siu m ) g iv e n  in tra v e -  
n o u s ĩy  o v e r 1 0  to  15 m in u te s  a n d  re p e a te d  o n ce  ư  
n e c e ssa ry .

P a re n te ra l m ag n e siu m  s u lỉa te  is  a lso  u se d  fo r th e  
tre a tm e n t a n d  p re v e n tio n  o f s e iz u re s  in  p re g n a n t w o m e n  
w ith  e d a m p s lã  a n d  p re - e d a m p s ia  (se ẽ  b e lo w ). D e b a te  
c o n tin u e s  a s to  w h ỉc h  d o sag e re g im e n  is  m o st a p p ro p iia te . 
T y p ic a lly  a n  ín tra v e n o u s  ỉo a d ỉn g  d o se  o i 4% o i  m ag n e siu m  
s u lỉa te  (ló m m o l o f m a g n e siu m ) is  g iv e n  o v e r 5 to  15 
m in u te s . T h is  is  th e n  ỉo llo tv e d  b y  e ith e r a n  in fu s io n  o ỉ 1 g 
(4 m m o l m a g n e siu m ) p e r h o u r ( ío r  a t le a s t 2 4  h o u rs  a fte r 
th e  la s t s e iz u re ) o r b y  d eep  in tra m u s c u la r in je c tio n  o f 5 g 
(2 0 m m o l m a g n e s iũ m ) ĩn to  e a c h  b u tto c k  th e n  5 g  
in tra m u s c u la iỉy  e v e ry  4  h o u rs  (fo r  a t le a s t 2 4  h o u rs  a fte r 
th e  la s t s e iz u re ). S h o u ld  se iz u re s  re c u r u n d e r e ith e r 
re g im e n , th e n  a n  a d d itio n a l in tra v e n o u s  d o se o f 2 to  4  g can  
b e g iv e n . I t  is  e s s e n tia l to  m o n ito r ío r  s ig n s  o f 
h y p e rm a g n e sa e m ia , an d  to  sto p  m ag n e siu m  d o sag e sh o u ld  
th is  o c c u r. D o se s sh o u ld  b e re d u c e d  in  re n a l im p a irm e n t.

T h e  u se  o f m ag n e siu m  su U a te  in  a c u te  m y o c a rd ỉa l 
ìn ía r c t io n  an d  p re m a tu re  la b o u r  is  d iscu sse d  b c lo w  (se e  
b e lo w  an d  p . 1 7 8 9 .1 , re s p e c tiv e ly ).

D rie d  m ag n e siu m  su U a te  h a s b een  u se d  Ũ1 th e  fo n n  o f 
M a g n e siu m  S u lp h a te  P a ste  (B P  2 0 1 4 ) as a n  a p p lic a tio n  to  
in ũ a m m a to ry  s k in  c o n d itio n s  su c h  a s b o ils  an d  c a rb u n d e s , 
b u t p ro lo n g e d  o r re p e a te d  u se  m a y  d am ag e th e  su rro u n d in g  
s k in .
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A n a e s ih e s ia . M a g n e siu m  s u ỉỉa te  h a s b e e n  u se d  to  p re v e n t 
th e  u n d e sứ a b le  h a e m o d y n a m ic  re sp o n se  so m e tim e s a sso - 
d a te d  tv ỉth  in tu b a tio n  (p . 2 0 2 8 .1 ). I t  h a s  a lso  b e e n  trie d  in  
th e  tre a tm e n t o f p o sto p e ra tiv e  s h iv e rin g  (p . 1 8 9 7 .2 ).

A rrh y th m ia s . C a rd ia c  íu n c tlo n  is  sư o n g ly  in Đ u e n ce d  b y  
e le c tro ly te  c o n c e n tra tio n s  a n d  so m e  c a rd ia c  a rrh y th m ia s  
(p . 1 2 6 6 .1 ) m a y  b e  a sso d a te d  w ith  m ag n e siu m  d e h d e n c y . 
P a rẽ n te ra l m ag n e siu m  h a s a  ro le  in  th e  m an a g e m e n t o ỉ 
to rsa d e  d e p o in te s  a n d  so m e  o th e r a rrh y th m ia s , a n d  h a s 
a lso  b een  u se d  to  p re v e n t p o sto p e ra tiv e  a tr ia l ẵ b rilla á o n . 
H o vve ve r, ỉo r  a  re v ie v v  o f th e  d eb a te  o v e r m a g n e siu m 's 
p o ssib le  a n ú a rrh y th m ic  e ữ e a  in  p a tie n ts  w ith  m y o c a rd ia l 
in ỉá rc t ío n , se e  M y o c a rd ia l In ta rc t io n , b e ỉo w .
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E d a m p s ia  a n d  p re  e d a m p s ia . P a re n te ra l m ag n e siu m  s u l-  
ía te  h a s b eco m e  th e  p re ỉe ire d  tre a tm e n t fo r se iz u re s  a sso - 
d a te d  w ith  e d a m p s ia  (p . 5 1 1 .1 ). S tu d ie s  a n d  sy s te m a tic  
re v ie v v s  h a v e  sh o w n  it  to  b e  m o re  e £ fe ctive  th a n  p h e n y - 
to in ,I J  d ia ze p a m .I J  o r ly t ic  c o d c ta il,4 a s w e ll a s c a u s in g  
fe w e r a d v e rse  e ữ e c ts . Its  a d v a n ta g e s in d u d e d  a  ra p id  e ffe a  
an d  la d c  o ỉ se d a d o n  in  th e  m o th e r o r th e  in ỉa m .’  I t  w a s 
a lso  c o n sid e re d  to  h a v e  a  w id e  s a íe ty  m a rg in  w ith  th e  
ad d ed  s e c u rity  o f c a ld u m  g lu c o n a te  b e in g  a n  e a s iỉy  a v a il-  
a b le  antìdote  sh o u ld  o v e rd o se  OCCU1. S u b se q u e n t m e ta - 
a n a ly s is4 a n d  sy s te m a tic  re v ie w 2“‘  re in ío rc e d  th is  la v o u r-  
a b le  v ie w .

M a g n e siu m  s u lía te  m a y  a lso  b e  u se d  to  p re v e n t 
e d a m p sia  in  p re - e d a m p tlc  p a tie n ts ; s tu d ie s  h a v e  sh o vvn  
it  to  b e  m o re  e ữ e c tiv e  th a n  p h e n y to in ,7 o r n im o d ip in e .*  A  
ra n d o m ise d  p la c e b o -c o n tro lle d  s tu d y ’  in v o lv in g  o v e r 
1 0 0 0 0  vvo m en  in  3 3  c o u n trie s  ỉo u n d  th a t tre a tm e n t. w ith  
m ag n e siu m  su h a te  a p p ro x im a te ly  h a lv e d  th e  r is k  o f 
d e ve lo p in g  e d a m p s ia ; th e  n u m b e r o ỉ m a te m a l d e a th s w a s 
a lso  le ss  in  th e  tre a tm e n t g ro u p  a lth o u g h  th e  d iỉíe re n c e s  in  
r is k  b e tvveen  th is  g ro u p  a n d  th e  p la ce b o  g ro u p  vve re  n o t 
s ig n iũ c a n L

D e sp ite  so m e  c o n c e m s  a b o u t  t h e  e ỉ íe c ts  o n  th e  ỉe tu s  o ỉ  
m a g n e ã u n i  su ỉỉa te  u s e  i n  p r e m a tu ie  la b o u r , (see  p . 1 7 8 9 .1 ), 
m a n y ,10-11 in d u đ in g  W H O , c o n s id e r  m a g n e s iu m  s u lỉa te  t h e  
d ru g  o f  c h o ic e  fo r  b o th  t r e a tm e n t  a n d  p r e v e n d o n  o f 
e d a m p s ia .  M o re o v e r, fo llo w -u p  s tu d ie s  o ỉ  th e  in te m a t io n a l  
s tu d y  m e n t io n e d  a b o v e  ỉo u n d  th a t  i t  w a s  n o t  a s s o d a te d  
w i th  a n  in c re a s e d  r isk  o f  d e a th  o r  d ỉsab ility  in  t h e  c h ild re n  a t  
18 m o n th s 12 a n d  in  t h e  m o th e r s  a t  2  y e a rs .13
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Hypokaioemia. P o ta s s iu m  a n d  m a g n e s iu m  h o m o e o s ta s is  
a re  lin k e d . a n d  h y p o k a la e m ia  w ith  in c re a se d  u r in e  p o ta s -  
s iu m  e x c re d o n  m a y  o c c u r  in  p a t ie n ts  w ith  h y p o m a g n e s-  
a e m ia . In  th is  s i tu a tío n , c o rre c tio n  oi p o ta s s iu m  d e& d t 
u s u a lly  re q u ire s  m a g n e s iu m  to  b e  g iv e n  as  vvell. M a g n e s- 
iu m  s u l ía te  a t  d o ses  g re a te r  t h a n  th o s e  re q u ir e d  to  co rre c t 
h y p o m a g n e sa e m ỉa  h a s  b e e n  a s s o d a te d  w ith  g re a te r  
im p ro v e m e n ts  in  p o ta s s iu m  b a la n c e  t h a n  d o ses  ju s t  suffi- 
d e n t  to  c o rre c t h y p o m a g n e sa e m ia .1

1. Hanúll-Ruth RJ. McGory R- Magnesium repletion and ĩts eííect on 
potasium homeosusis in critíally ill adulrs: reiults oí a double-blind, 
randomữed. controOed thai. O it Can Míd 1996; 24: 38-45.

Migraine. L o w  m a g n e s iu m  c o n c e n tra tio n s  a r e  th o u g h t  to  
b e  im p o r ta n t  in  t h e  p a th o g e n e s is  o ỉ  m ig ra in e  (p. 6 7 0 .3 ) , 
b u t  t h e  p r e d s e  ro le  o f  m a g n e s iu m  s u p p le m e n ta t io n  in  th e  
d is o rd e r  re m a in s  to  b e  d e te rm in e d .1 I n  a  d o u b le -b lin d  
s tu d y ,1 2 4 m m o l m a g n e s ìu m  d aily  ( in  th e  ỉ o n n  o ỉ  o ra l  
m a g n e s iu m  d t r a te )  r e d u c e d  th e  i n d d e n c e  o f  m ig ra in e  
h e a d a c h e  b y  4 2 %  c o m p a re d  w ith  a  r e d u c t io n  o í  1 6 %  
w i th  p la c e b o . H ovvever, in  an o th e r- s ú n ila r  s tu d y ,5 
2 0 m m o l  m a g n e s iu m  d a ily  (in  th e  fo rm  o f  o ra l m a g n e s iu m  
a s p a r ta te  h y d ro c h lo r id e )  ,was n o  m o re  e& ective th a n  p lac e - 
b o  in  p r o d u d n g  a  5 0 %  re d u c tio n  in  m ig ra in e  ỉ re q u e n c y  
o r  in te n s i ty .  In t ra v e n o u s  m a g n e s iu m  su lía te  h a s  s h o w n  
b e n e ã t  in  th e  t i e a tm e n t  o í  m ig ra ũ ie  a t t a c k s /  e s p e d a lly  in  
th o s e  w i th  a u r a ,5-6 o r  in  p a tá en ts  w ith  lo w  se ru m -m a g n e s -  
iu m  le v e ls .7

1. Mauskop A, Altura BM. Role a£ magnesỉum in the pathogenesis and 
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2. Ptíkeit K  tíaL  Prophyỉaxiỉ of migraine with onl magnestam: resuhs 
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ran<tomtzed srudy. Cephaialgia 1996; 16:257-63.

3. PCaHennth y .tía L  Magneshun ỉn the prophyỉaxis of mỉgraỉne: a double* 
bUnd pỉacebo-controlỉed study. Cephaialgừt ỉ 996; 16: 436-40.

4. Demứkaya §, tí aL Efficaqr oỉ ỉnưavenous magneshun suỉỉate ỉn the 
treatmem oi acute migraine attado. Headache 2001; 41: 171-7.

5. Bỉgaỉ ME. tí ai. Intravẻnous magnesỉum suỉphatt in the acute treatment 
oỉ mỉgraine witbou! aura and mỉgraine with aun: a ĩindomtxede 
doubỉe-Uỉnd, placebo-controỉled study. Cephalaỉgia 2002; 22: 345-53.

6. Bỉgaỉ ME. tí ai. Eũcáõa de trẻs đrogas sobrc a aura mỉgranosa: um estudo 
randonnzado pỉacebo controỉado. Arq NairopsÙỊUiatr 2002; 60:406-9.

7. Mauskọp K tí ai. lntravenous magnesỉum suỉphate relỉeves tnignnne 
attadcs ỉn patỉents with ỉow semm ionixed magneshun levels: a pilot 
study. dô i Sà 1995; 89: 633-6.

Myocardial inhirdion. M a g n e s iu m  h a s  a n  im p o r ta n t  
p h y s io lo g ic a l ro le  in  m a in ta in in g  th e  lo n  b a la n c e  in  
m u s d e  in d u d in g  t h e  m y o c a rd iu m . M a g n e s iu m  m ig h t 
h a v e  a n  a n t ìa n h y th m ic  e ữ e a  (se e  a lso  A rrh y th m ia s , 
ab o v e ) a n d  p ro te c t  t h e  m y o c a rd iu m  a g a in s t  re p e rh is io n  
in ju ry  i n d u d in g  m y o c a rd ia l  s tu n n in g  (d e la y e d  re c o v e ry  o ỉ 
m y o c a rd ia l  c o n tra c ti l ity  h m c t io n ) .  In t ra v e n o u s  m a g n e s-  
iu m  sa ỉts  h a v e  b e e n  u s e d  ỉo r  c a rd ia c  a n h y th m ia s  a n d  in  
a n  overv ievv  o f  s tu d ie s  in  p a t ie n ts  w i th  s u s p e a e d  m y o - 
c a rd ỉa l in ía rc tío n  t h e ữ  u s e , g e n e ra lly  w i th in  12 h o u rs  of 
th e  o n s e t  o f  ch e s t p a in ,  r e d u c e d  m o r ta l i ty .1 T h e  b e n e Ễ d a l  
e ữ e c t  o n  m o r ta li ty  a p p e a re d  to  b e  c o n Ẽ rm e d  b y  th e  
U M IT -2  s tu d y 2 in  vvhich  8 m m o l o f m a g n e ã u m  w a s  g iv en  
b y  in ư a v e n o u s  ứ ý e c t io n  b e ío re  th ro m b o ly s iỉ  a n d  íollovved
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b y  a  m a in te n a n c e  in íu s io n  o f 65  n u n o l o v e r th e  n e x t 2 4  
h ó u is . B e n e fit w a s  c o n S rm e d  a t fo U o w -u p  a n  a ve ra g e  o f
2 .7  y e a rs  la te r ;3 h o v v e v e r, th e re  w a s  n o  e v id e n c e  o f a n  
a n tía rrh y th m ic  e H e c t. T h e se  b e n e S tia l e ữ e c ts w e re  n o t 
b o m e  o u t b y  th e  la rg e r IS IS - 4  s tu d y ,4 a lth o u g h  th e re  w e re  
s lig h t d iữ e re n c e s  in  th e  m ag n e siu m  re g im e n  a n d  its  th n in g  
w h ic h  m ig h t h a v e  p la y e d  a p a rt in  th e se  c o n tra d in o ry  
re s u lts . In  a n  a tte m p t to  re so lv e  th e  c o n tto v e rs y , th e  
M A G IC  t r ia l5 w a s d e sig n e d  to  te s t th e  h y p o th e sis th a t 
e a tỉy  u se  o ỉ m a g n e siu m  in  a  s im ila r do se to  th a t u sed  in  
th e  U M IT -2  s tu d y  w o u ld  re d u ce  sh o rt-te rm  m o rta lity  in  
p a tie n ts  w ith  S T  e le v a tio n  m y o c a rd ia l in ỉa rc t io n . N o  b en e- 
f it  o r h a rm  o f m a g n e siu m  w a s o b se rv e d . A  la te r sy ste m a tic  
re v ie w  o ỉ in tra v e n o u s  m ag n e siu m  fo r a cu te  m y o ca rd ỉa l 
in ía rc t io n 4 c o n d u d e d  th a t a lth o u g h  it  m ay  h a v e  som e 
b e n e fid a ỉ e ỉỉe c ts , su  c h  a s re d u d n g  c e rta in  a rrh y th m ia s , 
m ag n e siu m  is  u n lik e ly  to  re d u c e  m o rta lity  an d  m ay  
in c re a se  c e rta in  a d v e rse  e H ects. A t p re se n t th e  ro u tin e  u se  
o f m ag n e siu m  in  m y o c a rd ia l m ía rc tío n  (p . 1 2 5 7 .1 ) can n o t 
b e  re co m m e n d e d .

P a tie n ts  v v ith  a c u te  m y o ca rd ia l in ỉa rc d o n  m ay  h a v e  
m ag n e siu m  d e B d e n c y  a n d  lo n g -te rm  ư e a tm e n t w ith  o ra l 
m ag n e siu m  h a s  b e e n  tr ie d , b u t in  o n e  stu d y  w a s a sso d a te d  
v v ith  a n  in c re a s e d  r is k  o f a đ ve rse  c a rd ỉa c  e v e n ts  an d  co u ld  
n o t b e  re co m m e n d e d  fo r se co n d a ry  p re v e n tio n .7
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admỉnỉsưatỉon of ỉntravenous magnesỉum 10 hỉgh-risk patíents wỉth 
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Avaiỉable in The Cochrane Database oí Systematỉc Revỉem; Issue 2. 
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Porphyria. M a g n e siu m  su h a te  is  O ne o ỉ th e  d iu g s th a t h a s 
b e e n  u sed  fo r se iz u re  p ro p h y la x is  in  p a tie n ts  w ith  p o r- 
p h y ria  w h o  c o n tin u e  to  e xp e rie n c e  c o n v u ls io n s w h ile  in  
re m is s io n .

Premature labour. M a g n e siu m  s u lỉa te  h a s b een  g ive n  
in tra v e n o u s ly  to  su p p re ss in it ia l u te r in e  c o n ư a c tio n s in  
th e  m an a g e m e n t o f p re m a tu re  la b o u r1'3 (p . 2 1 3 1 .1 ). 
A lth o u g h  it  h a s  b e e n  ỉo u n d  to  p o sse ss s im ila r e ffic a c y  to  
b e ta 2 a g o n ists ,4'5 a n d  is  v v id e ly  ụ se d . in  p a n ic u la t in  th e  
U S A , a sy s te m a tic  re v ie v v 4 co n d u d e d  it  w a s in e ữ e c tiv e  a t 
d e la y in g  b irth  o r p re v e n tin g  p re te rm  b in h . O th e r m ag nes- 
iu m  sa lts  h a v e  a lso  so m e tim e s b e e n  g iv e n ' o ra lly .7’*

R e tro s p e c tiv e  o b se rv a tio n a l s tu d ie s  ỉo u n d  a  lo w e r 
in d d e n c e  o ỉ c e re b ra l p a ls y  in  c h ild re n  w ith  b irth -v v e ig h ts Ị 
o f le ss  th a n  1 5 0 0 g  w h e n  m o th e rs w e re  tre a te d  w ith  ị 
m a g n e siu m  s u lía te  fo r  p re -e c la m p s ia , e d a m p sia  o r I 
p re m a tu re  la b o u r.9-10 H o w e v e r, in c re a se d  to ta l p a e d ia tric  j 
m o n a lity  w a s n o te d  in  a n  in te r im  a n a ly s is  o f a  stu d y  o f I 
a n te n a ta l m a g n e siu m  s u lỉa te  in  p re te rm  la b o u r ,"  an d  th e  I 
s tu d y  w a s su b se q u e n tly  sto p p ed . A lth o u g h  th e y  co n sid e re d  I 
th e  sa te ty  o ỉ m a g n e siu m  su U ate  w e ll e sta b lish e d  in  g e sta tio n  1 

a t te rm , th e  a u th o rs  c a u tio n e d  a g a in st th e  u se  o f Ị 
m ag n e siu m  s u lía te  in  v e ry  p re te n n  la b o u r. S u b se q u e n t Ị 
s tu d ie s  ỉo u n d  th a t m ag n e siu m  s u lfa te  w as a sso d a te d  vv ith  I 
in cre a se d  p e rin a ta l m o rta lity  in  lo w  b irth -w e ig h t o ttsp rin g . 
p a it ic u la r ly  w h e n  d o se s o f m ore  th a n  4 8  g vvere u se d ,IJ  an d  
th a t n e o n a te s  w ith  in t r a v e n t r ic u la r  h a e m o rrh a g e  
(p . 1 1 2 8 .3 ) h a d  m o th e rs  w ith  h ig h e r se ru m -m ag n e siu m  
c o n c e n tra tio n s  a t d e liv e ry .15 So m e h a v e  co m m en ted 14’15 o n  
o th e r re s u lts , in d u đ in g  stu d ie s o f m ag n e siu m  ỉo r  tre a tm e n t 
a n d  p re v e n tío n  o f e d a m p sia  (se e  p . 1 7 8 8 .2 ), an d  co n d u d e d . 
a lo n g  v v ith  a  s y s te m a tic  re v ie w ,6 th a t its  u se  a s a to c o ly tic  
In c re a se d  th e  r is k  o f in ía n t m o n a lity . N e v e tth e le s s , íu tth e r 
s tu d y  h a s b e e n  u n d e rta k e n  o n  th e  u se  o f m ag n esiu m  su lía te  
s o le ly  ỉo r  n e u ro p ro te c tio n  in  p re te rm  ú ỉía n ts . M o re  th a n  
2 0 0 0  w o m e n  a t h ig h  r is k  fo r p re m a tu re  d e liv e ry  (g e sta tìo n  
o f 2 4  to  31 w e e k s a n d  b irth  p la n n e d  o r e xp e cte d  v v ith in  2 to  
2 4  h o u rs ), w e re  in d u d e d  ỉn  a  ra n d o m ise d , p laceb o - 
c o n tro lle d  s tu d y .16 T h e re  w a s a  s ig n ih c a n t d e cre ase  in  th e  
r is k  o f m o d e ra te  o r se v e re  c e re b ra l p a ls y  in  th e  in ía n ts  o ỉ 
w o m e n  g iv e n  m a g n e siu m  s u lỉa te , a n d  th e  r is k  o f p a e d ia tric  
d e a th  w a s s lig h tly , b u t n o t s ig n ih c a n tly , in c re a se d . A  s ú n ila r 
s tu d y 17 in  m o re  th a n  1 0 0 0  w o m e n  a lso  ío u n d  sig n iG c a n tly  
fe w e r cases o ỉ s u b s ta n tia l m o to r d y s íu n c tìo n  (in d u d in g  
c e re b ra l p a ls y ) in  in ỉa n ts  w h o  h ad  b e e n  exp o sed  to  p re n a ta l 
m ag n e siu m  s u lỉa te . In  th is  s tu d y , h o v v e v e r, th e  r is k  o f d e a th  
w a s s lig h tly  d e c re a se d . A  sy ste m a tíc  re v ie w l ,  o ! 5 stu d ie s , ị 
in d u d in g  th e se  tw o , co n d u d e d  th a t m ag n e siu m  s u lỉa te  1

u sed  fo r n e u ro p ro te c tio n  re d u ce d  th e  r is k  oi  c e re b ra l p a ls y , 
an d  d id  n o t in c re a s e  th e  r is k  o f p ae d ia  t r ic  d e a th . H o vve ve r, it  
w a s s t ill u n d e a r v v h ic h  p a tie n ts  m ìg h t b e n e fit m o st, a n d  
q u e stio n s re m a in e d  a b o u t th e  m o st a p p ro p ria te  d o se a n d  
tim in g  o f a d m in is tra tio n , w h e th e r m a in te n a n c e  th e ra p y  is  
n e e đ e d , a n d  w h e th e r ư e a tm e n t sh o u ld  b e  re p e a te d .

A ỉth o u g h  m ag n e siu m  s u lỉa te  is  v v id e ly  u se d , th e  
A m e rica n  C o lle g e  o ỉ O b ste trid a n s  a n d  G y n e c o lo g ists d oes 
n o t p ro m o te  it  (o r a n y  d ru g ) fo r firs t - lin e  to c o ly s is .19 I t  is  n o t 
te co m m en d ed  in  E u ro p e ,20 an d  so m e  in  th e  U S A  h a v e  
c a lle d  fo r su c h  u se  to  b ẽ sto p p e d .21-22
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P u lm o n a ry  h y p e rte n s io n  o f th e  n e w b o m . In ư a v e n o u s  
m ag n esiu m  su U a te  h a s b e e n  stu d ie d  in  p e rs is te n t p u lm - 
o n a ry  h y p e rte n s io n  o f th e  nevvb o m  (p . 1 2 7 8 .2 ) b u t d oes 
n o t y e t h a v e  a n  e sta b lish e d  ro le .

R e s p iro to ry  d is o rd e rs . M ag n e siu m  s u lía te , g iv e n  in ư a v e -  
n o u s ly  o v e r 2 0  m in u te s  in  d o ses o f 1 .2  g to  p a tie n ts  w ìth  
a cu te  e xa c e rb a tio n s o f c h ro n ic  o b stru c tiv e  p u lm o n a ry  d is- 
ease (p . 1 1 9 9 .1 ) w h o  h a d  re c e iv e d  in h a le d  sã lb u ta m o l. 
ap p eared  to  h a v e  m o d e ra te  e líic a c y .1

In lu s io n  o í m ag n e siu m  h a s b een  re p o n e d  to  be o f b e n e h t 
in  so m e p a tie n ts  w ith  a cu te  a sth m a  (p . 1 1 9 5 .2 ), b u t re s u lts  
h a ve  b een  c o n ília in g ;2'5 m e ta -a n a ly se s oí th e se  an d  o th e r 
stu d ie s c o n c lu d e d  th a t its  ro u tin e  u se  w a s n o t ju s r ifie d , b u t 
th a t it  m ay  b e n e h t so m e p a tie n ts  w ith  se ve re  e xa c e rb a - 
ú o n s .6-7 A  m e ta -a n a ly s is  o f ỉ  stu d ie s  in  c h ild re n  co n d u d e d  
th a t in tra v e n o u s  m ag n e siu m  s u lla te  is  lik e ly  to  be a n  
e íle a iv e  a d ju n c t to  S tan d a rd  th e ra p y  in  th e  sy m p to m a tic  
ư e a tm e n t o f m o d erate  to  se v e re  a cu te  c h ild h o o d  a s th m a .8 
In h a la tio n  o f m ag n e siu m  h a s a lso  b e e n  in v e s tig a te d , e ith e r 
a lo n e  o r w ith  sa lb u ta m o l, an d  m e ta -a n a ly se s9-10 h a v e  
sh o w n  th a t it  im p ro v e s p u lm o n a ry  lu n c tio n , p a rtic u la r ly  
w h e n  g iv e n  w ith  a b e ta 2 a g o n ist, w ith  th e  b est re s u lts  se e n  
in  m o re  se v e re  ca se s. H o w e v e r, e v id e n c e  o f p o s ítìv e  e ííe c ts  
o n  d in ic a U y  m o re  im p o rta n t o u tco m e s is  la c k in g .

1. skorodin MS. tí ai. Magnesium suỉỉaie in exaceibations of cbronic 
obstructỉve pulmonary disease. Arch In tem Med 1995; 155: 496-500.

2. skobeloíí EM. tí ai. Inưavenous magnesium sulíate íor the treaunent oỉ 
acute asthma in the emergency depanmenu JAMA 1989:262: 1210-13.

3. Green SM. Rothrack SG. Intravenous magnesium for acute asthtna: 
ỉaỉiure to decrease emergency treatment duratỉon or need ỉor 
ho$pỉtaỉỉzatỉon. Ann Emerg Med 1992; 21: 260-5.

4. Ciaraỉỉo L  tí aỉ. Intravenous magnesỉum therapy for moderate to severe 
pedỉatríc asthma: results oí a randomized. placebo-controlled triaỉ. J 
Pediaư 1996; 129: 809-14.

5. Silverman RA. tí ai. IV magnesỉum suỉíate ỉn the treatment of acute 
severe asthma: a muỉtỉcemẽr randomized controlled triaL ơust 2002; 
122:489-97.

6. Rowe BH, tí ai. Magnesỉum suUate íbr treadng exacerbatỉons of acute 
asthma In the emergency departmenL Avaiỉabỉe in The Cochrane 
Database of Systemadc Reviewi Issue 1. Chichesten John VVHey; 2000 
(accessed 21/06/05).

7. Aỉter HJ, tí  ai. Intravenous magnesium as an adịuvant ỉn acute 
bronchospasm: a meta-anaỉysis. A m  Emery Med 2000; 36:191-7.

8. Cheuk DỈCL tía L A  meta-anaiysis on ỉntrãvenous magneshun sulphate 
for treatỉng acute asthma. Anh Dừ Chũd 2005; 90:74-7.

9. Blỉtz M, tí ai. Inhaỉed magnesỉum suỉỉate in the treatment of acute 
asthma. Avaỉỉable in The Cochrane Database of Systemadc Reviews 
Issue 4. Chichester John Wũey; 2005 (accessed 18/12/07).

10. VỈUeneuve EJ, Zed PJ. Nebuỉỉxed magneshim sulỉate in the management 
of acute exacerbations oỉ asthma. A m  Pharmaather 2006; 40: 1118-24.

S tro k e . ĩn ư a v e n o u s  m ag n e síu m  s u ỉỉa te  m a y  h a v e  a n e u - 
ro p ro tc c tiv e  e ữ e c t in  p a tie n ts  w ĩth  stro k e  (p . 1 2 6 9 .2 ). A  
sy ste m a tic  re v ie w I ỉo u n d  th a t, w h c n  g iv e n  w ith  n lm o - 
d ip ln e , d a ily  m ag n e siu m  tre a tm e n t fo r u p  to  3 vveeks 
red u ced  th e  r is k  o f p o o r o m co m e in  p a tie n ts  w ith  su b a r- 
a ch n o ỉd  h a e m o rrh a g e . H o w e v e r, th e  re s u lts  o f a n  e a rlie r 
ran d o m ise d  c o n ư o lle d  stu d ý 2 in  p a tie n ts  w ith  isc h a e m ic  
an d  n o n -isch a e m ic  sư o k e  sh o w e d  n o  s ig n ih c a n t re d u c tio n  
in  th e  r is k  o f d e a th  o r d is a b ility  w ith  a s in g le , 2 4 -h o u r 
in íu s io n  m ag n e siu m  s ta rtin g  v v ith in  12 h o u rs  o f a n  a cu te  
e v e n t.

1. Dorhout Mees s. tí aỉ. Caỉtíum antagonlsts ỉor aneurysmaỉ subarachnoid 
haemorrhage. Available in The Cochrane Database oí Systematic 
Revỉews; ỉssue 3. Chlchester John Wiley; 2007 (aecesscd 09/03/09).

2. ỉntravenous Magnesium EỈOcacy in Suoke (ỈMAGES) Study ỉnvestiga- 
tors. Magnesỉum ỉor acute stroke (Intravenous Magnesium efficacy ỉn 
Stroke triaỉ): randomised comroUed triaỉ. Lancet 2004; 363: 439-45.

le ta n u ỉ. M ag n e siu m  s u lla te  h a s b e e n  fo u n d  to  m in ứ n ise  
a u to n o m ic  d istu rb a n c e  in  v e n tila te d  p a tie n ts  an d  c o n tro l 
sp asm s in  n o n -v e n tila te d  p a tie n ts  w h e n  u se d  in  th e  tre a t- 
m e n t o f te ta n u s (p . 2 0 2 9 .2 ).

R e fe re n c e s .
ỉ. Attygaỉle D. Rodrỉgo N. Magnesium as first line therapy in the 

management oỉ teunus: a prospecứve srudy oỉ 40 patients. Anaesthesia 
2002; 57:811-17.

2. Wiỉlỉam s . Use of magnesỉum to treat tetanus. Br J Anaesth 2002; 88: 
152-3.

Adverse Effects
E x c e s s iv e  p a re n te ra l d o ses o f m ag n e siu m  sa lts  le a d  to  th e  
d e ve lo p m e n t o f h yp e rm a g n e sa e m ia , im p o rta n t s ig n s o f 
w h ic h  a re  re s p ira to ry  d e p re ssio n  an d  lo ss o f deep  te n d o n  
re O e xe s, b o th  d u e  to  n e u ro m u sc u la r b lo c k a d ẽ . O th e r 
sym p to m s o f h yp e rm a g n e sa e m ia  m ay  in c lu d e  n a u se a , 
v o m itin g , llu s h in g  o f th e  s k in , th ừ s t, h y p o te n s io n  d u e  to  
p e rip h e ra l v a so d ila ta rio n , d ro w sin e ss , c o n íu s io n , s lu rre d  
sp e e ch , d o u b le  V is io n , m u sd e  w e a k n e ss , b ra d y c a rd ia , co m a , 
an d  c a rd ia c  a rre s t.

H yp e rm ag n e sae m ia  is  u n co m m o n  a lte r  o ra l m ag n e siu m  
sa lts  e xce p t in  th e  p re se n ce  o f re n a l im p a irm e n t. In g e stio n  
o f m ag n e siu m  sa lts  m ay  cau se  g a s tro in te s tìn a l irr ita t io n  an d  
vva te ry  d ỉa rrh o e a .

E ííe c ts  o n  th e  g a s tro in te s tin a l tr a c t . T h e re  a re  iso la te d  
re p o rts o f p a ra ly t ic  ile u s  In  p a tie n ts  re c e iv in g  m ag n e siu m  
s a lts .1-2 D e la ye d  in te s tin a l tra n s it h a s a lso  b een  re p o rte d  in  
a n e o n ate  w h o  re c e iv e d  a n  in ữ a m u s c u la r o ve rd o se  o f 
m ag n e siu m .3 See a lso  P re g n a n c y , u n d e r P re ca u tio n s , 
p . 1 7 9 0 .1 .

1. HỈU w c , tí al. Matemal paralytic ileus as a complication of magnesiuxn 
sulỉaie tocoiysỉs. Am J Perinatoi 1985; 2: 47-8.

2. Goỉxarian }. tí ai. Hypermagnesemia-induced paraỉytic ileus. Dig Dừ Sá 
1994;39: 1138-42.

3. Narchi H. Neonatal hypennagnescmia: more causes and more 
symptoms. Arch Ptdiatr Adolesc Mtd 2001; Ỉ55: 1074.

; H y p e rse n s iH v iiy . H y p e rse n s itiv ity  re a c tio n s  c h a ra a e ris e d  
! b y  u rt ic a ria  w e re  d e scrib e d  in  2  vvo m en  a íte r re c e iv in g  

m ag n csiu m  su h a te  in tra v e n o u s ly .1
1. Thorp JM. tí al. Hypersensitivity to magnesium sulíaie. Am J Obstei 

Gyneèol 1989; 161: 889-90.

Treatment oỉAéverse Effeds
T h e  m an ag em en t o f h yp e tm a g n e sa e m ia  is  re v ie w e d  o n  
p . 1 7 7 6 .2 .

Hypermagrtesaemia. A  p a tie n t w ith  h yp e rm a g n e sa e m ia  
o ỉ a  d eg ree th a t ís  n o n n a lly  la ta l w a s su c c e s s ỉu lly  ư e a te d  
u s in g  a ssiste d  v e n tila tio n , in ư a v e n o u s  c a ltíu m  c h lo rid e , 
an d  ío rce d  d iu re s is  w ith  m a n n ito l in h is io n s .1 In  a n o th e r 
re p o rt, a 7 -y e a r-o ld  b o y  g ive n  a n  E p so m  s a lt (m ag n e siu m  
su lfa te ) e n em a fo r a b d o m in a l c ra m p in g , d e ve lo p e d  a sy s- 
to le  an d  d ie d , d e sp ite  ag g re ss ive  a tte m p ts a t re s u s d ta tio n . 
S u ch  en em as sh o u ld  b e  a vo id e d  b e cau se  o f th e  ris k  o f sig - 
n ific a n t, u n p re d ic ta b le  re a a l a b so rp tio n , le a d in g  to  to x ic  
h yp e rm a g n e sa e m ia .2

ỉ . Bohman VR. Cotton DB. Supralethai magnesemia wỉth patient survival. 
Obsttí Gynetol 1990; 76: 984-6.

2. Toũl NM, tí ai. Fatal hypermagnesaemỉa caused by an Epsotn sali enema: 
ã ca se íỉlustratíon. South Med J 2005; 98: 253-6.

http://www.reference-global.com/dcri/pdfplus/10.1515/
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Precautions
P a re n te ra l m a g n e á u m  s a lts  sh o u ld  g e n e ra lly  b e  a v o id e d  in  
p a tíe n tỉ w ith  h e a rt b lo c k  o r se v e re  re n a l im p a irm e n t. T h e y  
sh o u ld  b e  u se d  w ith  c a u tìo n  in  le s s  se v e re  d e g re e s o f re n a l 
im p a irm e n t a n d  in  p a tíe n ts  w ith  m y a sth e n ỉa  g ra v is . P a tie n ts  
sh o u ld  b e  m o n ito re d  fo r đ in ic a l s ig n s o ỉ e xc e ss  m ag n e siu m  
(se e  A d v e is e  E E e c ts , p . 1 7 8 9 .3 ), p a rtíc u la r iy  w h e n  b e in g  
tre a te d  fo r c o n d ltío n s  n o t a sso d ã te d  w ith  h yp o m ag n e s- 
a e m ia  s u đ i a s e d a m p s ia .A n  in tra v e n o u s  p re p a ra tío n  o ỉ a 
c a ld u m  s a lt sh o u ld  b e  a v a ila b le  in  ca se  o f to x id ty . W h e n  
u se d  ỉo r  h yp o m a g n e sa e m ia . se ru m -m ag n e siu m  c o n c e n tra - 
tío n s  sb o u ld  b e  m o n ito re d .

M a g n e siu m  c ro sse s ử ie  p la c e n ta . W h e n  u sed  in  p re g n a n t 
vvo m e n , ỉe ta l h e a rt ra te  sh o u ld  b e  m o n ito re d  a n d  u se  w ith in  
2  h o u rs  o ỉ d e liv e ry  sh o u ỉd  b e  a v o id e d  (se e  a lso  P re g n a n c y . 
b e lo v v ).

O ra l m a g n e siu m  s a lts  sh o u ld  b e  u sed  c a u tío u s ly  in  
p a tíe n ts  w ith  re n a l im p a in n e n t T a k in g  w ith  fo o d  m a y  
d e c re a se  th e  in d d e n c e  o f d ia rrh o e a . C h ro n ic  d ia rrh o e a  fro m  
lo n g -te n n  u se  m a y  re s u lt in  e le c tro ly te  im b a la n c e .

B re a s t íe e d in g . In  b re a s t m ilk  sa m p le s h o m  10 p re - 
e d a m p tic  vvo m e n  g iv e n  m ag n e siu m  s u lía te , m e an  
m a g n e siu m  c o n c e n ư a tio n s  2 4  h o u rs  a fte r d e liv e ry  w e re  
a b o u t 6 .4  m g  p e r lO O m L . a n d  ã g n ih c a n tly  h ig h e r th a n  
th o se  in  c o n tro l su b je c ts . H o vve ve r, b y  4 8  an d  7 2  h o u rs  
a fte r d e liv e ry , v a lu e s  w e re  n o t á g n ib c a n tly  d ih e re n t. In  
b o th  tre a te d  a n d  c o n ơ o l su b je c ts . m ilk -m a g n e siu m  co n - 
c e n tra tio n s  w e re  a b o u t tw ic e  th o se  o f m a te m a l p la sm a  
c o n c e n tra tio n s . A lth o u g h  to ta l d o ses o ( m ag n e siu m  g iv e n  
to . m o th e rs  m a y  d iífe r , th e  a u th o rs  c o n sid e re d  a n y  
in c re a s e d  m a g n e siu m  lo a d  to  a b re a st-fe d  in ía n t  to  b e 
q u ite  sm a lL  a b o u t 1 .5  m g  o i a d d itio n a l m ag n e siu m  d a ily , 
a n d  u n lik e ly  to  s ig n ific a n tly  a lte r  m ag n e siu m  d e a ra n c e  
b o m  th e  n e o n a te .1 B a se d  o n  th is , th e  A m e rica n  A cad e m y  
o f P e d ia tric s  c o n s id e rs  th a t u se  o f m ag n e riu m  s u lỉa te  is  
th e re ỉo re  u s u a lly  c o m p a tíb le  w ith  b re a st íe e d in g .2

1. Cruỉksỉunk DP, tí  aỉ. B reiỉt mỉỉk magnesỉum and caldum 
conccncntíons k>Dowmg magnesium suỉUie treitmem. Am ỉ  Oằittí 
Gynetoi 1982; 143: 685-8.

2. American Academy oí Pedỉacrtcs. The ưansíer of drugs and other 
chemỉcab in to human miỉk. Ptdiatria 2001; 108: 776-89. (Retỉred May 
2010] Correctioa. ibùL: 1029. Also avaiỉabte ac htip://aappolicy. 
aappublkatiom.org/cgi/conient/fuU/pediatrics%3b) 08/3/776 (accessed 
18/05/04)

Hepatic dìsocders. S e v e re  h yp e rm a g n e sa e m ia  a n d  h y p e r- 
c a lc a e m ia  d e ve lo p e d  in  2  p a tie n ts  w ith  h e p a tic  e n c e p h a lo - 
p a th y  g iv e n  m a g n e á u m  s u lía te  e n e m as; b o th  p a tie n ts  
d ie d , o n e  d u rin g  a n d  o n e  a íte r  a sy s to le . I t  vvas re co m - 
m e n d e d  th a t p a tie n ts  w ith  liv e r  d ise a se  w h o  m ig h t d e v e l-  
o p  re n a l im p a irm e n t, o r in  w h o m  re n a l ỉa ỉlu re  is  e stab - 
Iỉs h e đ , sh o u id  n o t b e  p re sc rib e d  e n e m as c o n ta in in g  
m a g n e siu m  ío r  tre a tm e n t o f h e p a tic  e n c e p h a lo p a th y  as 
s e r io u s  m a g n e ã u m  to x id ty  c a n  o c c u r. w h ic h  m a y  c o n tri-  
b u te  to  d e a th .1

1. CoDinson PO. Bunoughs AK. Severe hypennagneaemia due to 
magnesiuni lulphate enem tí in parienu nitb hepatỉc Goma. BMJ 1986: 
293: 1013-14. Comcdon. ữùL; 1222.

Porphyria. T h e  D ru g  O a tab ase  fo r A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o rvv e g ia n  P o rp h y ria  c  e n  tre  (N A P O S ) a n d  
th e  P o rp h y ria  C e n tre  S vve d e n , d a ss ih e s  m ag n e sỉu m  s u lỉa te  
à s n o t p o ip h y rin o g e n ic  it  m a y  b e  u se d  as a  d ru g  o f S rs t 
c h o ic e  a n d  n o  p re c a u ó o n s a re  n e e d e d .1

1. th e  Dnig Diubase íor Acute Porphyrii. Available ac httpt//www. 
drugs-poxphyzia.org (accessed 26/10/1 ỉ )

P re g n a n c y . T h e  m e co n iu m -p lu g  sy n d ro m e  (a b d o m in a l 
d ỉs te n tỉo n  a n d  ía ilu re  to  p a ss m e co n iu m ) h a s b e e n  
d e sc rib e d  in  2  n e o n a te s  w h o  w e re  h y p e n n a g n e sa e m ic  
a ỉte r  th e ir  m o th e rs  h a d  re c e iv e d  m ag n e ã u m  s u lỉa te  fo r 
e c la m p s ia .1 I t  w a s b e lie v e d  th a t th e  h yp e rm a g n e sa e m ia  
m a y  h a v e  d e p te sse d  th e  ỉu n c t io n  o f in te s t in a l sm o o th  
m u s d e . S ee  a lso  E ữ e c ts  o n  th e  G a s tro in te s tin a l T ra c t, 
p . 1 7 8 9 .3 . In  3 6  h yp e rm a g n e sa e m ic  in ỉa n ts  b o m  to  p re - 
e c la m p tic  m o th e rs  tre a te d  w ith  m ag n e siu m  su U a te , s ig n iB - 
c a n t n e u ro b e h a v io u ra l im p a irm e n t p e rs is te d  ío r  o v e r 2 4  
h o u rs  a fte r b ir th . Im p a irm e n t w a s m a m íe st b y  p ro lo n g e d  
w e a k n e ss  in  a c t iv it ie s  su  c h  a s h e a d  la g , v e n  tr a i su sp e n - 
s io n , su c k  re ũ e x , a n d  c ry  re sp o n se ; im p ro v e m e n t c o rre - 
sp o n d e d  to  th e  d e c re a se  in  p la sm a -m ag n e siu m  c o n c e n tra - 
t io n s .2

h ỉ s tu d ie s  in  w o m e n  w ith 3 a n d  v v íth o u t4 p re -e d a m p sia  
th e re  w e re  d e c re a se s in  sh o rt- te rm  íe ta l h e a rt ra  te  
v a ria b iH ty  w h e n  vvo m e n  w e re  g iv e n  in ơ a v e n o u s  m ag n es- 
iu m  s u lía te ; h o w e v e r, a lth o u g h  v a r ia b ilit y  i ỉ  c o n s id e re d  a  
á g n  o f ỉe ta l w e ll-b e in g  th e  d e c re a se  w a s c o n sid e re d  
d ỉn ỉc a ỉỉy  ỉn s ỉg n if ic a iit

1. Sokaỉ MM. tí aL Neonatal hypermagnesemỉa and the meconíum-ptug 
syndrome. N Btíậl J  Međ 1972; 286: 823-5.

2. Kasch DKr tí  đL Neurobehavioraỉ effeds oi neonataỉ hypennagnesemia.
J Peứatr 1982; 100: 272-6.

3. Atkỉnson MW, tí ai. The relatíon between magneshim sulỉate tberapy 
and íetaỉ hean ra te variabỉBty. Obtítí Gyrual 1994; 83: 967-70.

4. Hallak M, tí ai. The effect óí magnedum suỉỉate ơn feuỉ heart rate 
parameters: a nndomizecL pUcebo-cootroUed ữ iil Am J Obsttt Gytucol 
1999:181: 1122-7.

Interadions
P a re n te ra l m ag n e siu m  s u lía te  p o te n tỉa te s  th e  e ữ e c ts o f 
c o m p e titiv e  a n d  d e p o la ris in g  n e u ro m u s c u la r b lo c k e rs  
(p . 2 0 3 3 .2 ). T h e  n e ư ro m u s c u la r b lo c k in g  e ữ e c ts  o f 
p a re n te ra l m ag n e siu m  a n d  a m in o g ly c o s id e  a n tib a c te ria ls  
m a y  b e  a d d itív e . S im ila r ly , p a re n te ra l m ag n e siu m  s u lía te  
a n d  n ư e d ip m e  h a v e  b e e n  re p o rte d  to  h a v e  a d d itiv e  e ữ e c ts 
(p . 1 4 5 4 .2 ).

O ra l m a g n e siu m  s a ỉts  d e c re a se  th e  a b so tp tỉo n  o ỉ 
te tra c y c lin e s  a n d  b isp h o sp h o n a te s , a n d  d o ses sh o u ld  b e  
se p a ra te d  b y  a  n u m b ẽ r o f h o u rs .

Pharmacokinetics
A b o u t o n e -th ird  o ỉ m a g n e á u m  is  ab so rb ed  b o m  th e  sm a ll 
in te s tin e  a fte r o ra l d o ses a n d  é v e n  so lu b le  m ag n e siu m  sa lts  
a re  g e n e ra lly  v e ry  s lo tv ly  a b so rb e d . T h e  ừ a c tio n  o f 
m a g n e siu m  a b so tb e d  in c re a s e s  ư  m a g n e siu m  in ta k e  
d e c re a se s. In  p la sm a , a b o u t 2 5  to  3 0 %  o f m ag n e siu m  is  
p ro te in  b o u n d . P a re n te ra l m ag n e siu m  s a lts  a re  e xc re te d  
m a in ly  in  th e  u rin e , a n d  o ra l d o ses a re  e lim ỉn a te d  in  th e  
u rin e  (a b so rb e d  tra c tio n ) a n d  th e  ía e c e s (u n a b so rb e d  
íra c t io n ). S m a ll a m o u n ts a re  d is trib u te d  in to  b re a st m ilk . 
M ag n e siu m  c ro sse s th e  p la c e n ta .

Human Requirements
M a g n e siu m  is  th e  se co n d  m o st a b u n d a n t c a tio n  ỉn  
in tra c e llu la r  flu id  a n d  i ỉ  a n  e s se n tỉa l b o d y  e le c tro ly te  
w h ic h  is  a c o la c to r in  n u m e ro u s e n zym e  S yste m s.

T h e  b o d y is  v e ry  e lh d e n t a t m a in ta in in g  m ag n e siu m  
c o n c e n tra d o n s b y  re g u la ú n g  a b so rp rio n  a n d  re n a l e x c re -  
tio n , a n d  sym p to m s o f d e h d e n c y  a re  ra re . I t  is  th e re ío re  
d ỉffic u lt  to  e s ta b lish  a d a ily  re q u ire m e n L

Po o d s r íc h  in  m ag n e siu m  in d u d e  n u ts , u n m ille d  g ra in s , 
an d  g re e n  v e g e ta b le s .

U K  a n d  u s  re co m m e n d e d  d ie ta ry  in ta k e . In  th e  U n ite d  
K in g d o m  d ie ta ry  re íe re n c e  v a lu e s  (D R V — se e  H u m a n  
R e q u ire m e n ts , p . 2 0 4 6 .1 )1 a n d  in  th e  U n ite d  S ta te s  re co m - 
m en d ed  d a ily  a llo w a n c e s  (R D A )2 h a v e  b e e n  p u b lish e d  fo r 
m ag n e siu m . In  th e  U K  th e  e stim a te d  a ve ra g e  re q u ứ e m e n t 
(E A R ) is  2 0 0  m g (o r 8 .2  m m o l) d a ily  ío r  a d u lt íe m a le s  an d  
2 5 0 m g (o r 1 0 .3 m m o l) d a ily  fo r a d u lt m a le s ; th e  re ỉe re n c e  
n u tr ie n t in ta k e  (R N I) is  2 7 0  m g  (o r 1 0 .9  m m o l) d a ily  fo r 
a d u lt ỉe m a le s  a n d  3 0 0  m g (o r 1 2 .3 m m o l) d a ily  ỉo r  a d u lt 
m a le s ; n o  in c re m e n t is  re co m m e n d e d  d u rin g  p re g n a n cy  
b u t a n  in c re m e n t o í 5 0  m g  (o r 2 .1  m m o l) d a ily  in  th e  R N I 
is  a d v ise d  d u rin g  la c ta tio n . In  th e  U S A  u n d e r th e  n e w  
d ie ta ry  re ỉe re n c e  in ta k e s  a n  E A R  o f 3 Ỉ0  to  3 5 0  m g d a ily  
b as b e e n  se t in  a d u lt m a le s  a n d  2 5 5  to  2 6 5  m g  d a ily  in  
a d u ỉt ỉe m a le s ; th e  co rre sp o n d in g  R D A s a re  4 0 0  to  4 2 0  m g 
a n d  3 1 0  to  3 2 0 m g  d a ily .2 A n  in c re a s e  in  R D A  to  3 5 0  to  
3 60  m g is  re co m m e n d e d  d u rin g  p re g n a n cy  b u t th e  S ta n 
d a rd  R D A  is  c o n sid e re d  a d e q u a te  d u rin g  la c ta tio n . A  to le r-  
a b le  u p p e r in ta k e  le v e l o ỉ 3 5 0 m g  d a ily  h a s b e e n  se t ío r  
a d u lts .2
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PreparaHons
P ro p ría la ry  Prapo rohons (d e ta iỉs  a re  g ive n  ìn  V o ỉu m e  B )

SingỈ8~ m gracfianl Prqporo lĩoni .  Arg.: B io m ag ; M agnebe; M agne- 
slo  V ita l; T o ta l M ag n esian o ; AustraL: C e llo id s M P 6 5 f; M ag- 
m in f; Austria: C o rm ag nesúc B m g ecard ; F X  Passag e; M ag nesỉo- 
ca rd ; M agnesỉum  V e ria ; M ag nesium  V e ria ; M a g v iu lt : Belg.: 
M ag nesp asm yl; U ltra -M g ; Braz.: M ag n osto n ; P idom ag ; S a l 
A m argo  P u riE c a d o t; Canad.: Ep so m ; M ag lu cate ; M ag n o g en et; 
M a g n o n a tt; Pan sẽm en t M a g t; P roQ avăno l C ỷ ; S p a ă n a g t; 
OtOr. M ag -Tab .-^ ơ iiíU i: B ao  Le  (& j£ ) ; P an an g in  ()S M ^ ); H a n  
J ỉa  Y u an  (^ ¥ 7 C ); C r .: M ag n ero c Fùu: S e lu trio ; Fr.: E E m a g t: 
M ag 2 ; M a g in je ctab le ; M ag n esp asm yl' M agnogene; M egam ag; 
Spasm ag ; To p -M ag h  Ger.: B asti-M ag ; C o rm ag n esin ; F X  Pas- 
sãge; M a g iu m t; M ag n asp arc M ag nero t A ' m ãg nerot C la s s ic  
M ag nero c M ag n esio card ; M ag n eãu m  D ia sp o ra l; M ag nesium  
V e ria  N ; M ag n eriu m  V e ria  N ; M agnesium  V e ria ; M agnesium  
V e ria ; M agnesium  V e rìa ; M ag nesium -Sand oz fo n e f; M agnes- 
iư m -S a n d o rh  M ag neso ro c M g 5-Lo ng orab  M g 5 -S u lía t; M g- 
no n  P ơ w er O rot-h R e tte isp ia  D a rm re ín ig u n g sp u lve r S T ; Gr.: 
M ag 2 ; So lu m ag ; T ro ío ca rd ; U ltra -M g ; Hong Kong: P au ld in g  
R em ed ies Epsom  S a ltsỷ ; Hung.: C o rm ag n esin ; M ag n ero c M ag- 
n e s io ca rd t; India: M ag ; M ag neon ; IrL: M ag n eãu m  V e ria ; ItaL: 
M ag 2 ; M G  5 0 ; So lu m ag ; A t a .: U up ep to l M ag n esiad o ; M o n .: 
O rom ag ; Norw.: N yco p lu s M ag n eãu m ; FoL: A sm ag ; B io m a g t; 
laktomag  B tỉ  Lak to m ag ; M ag n e ỉan  S lo tv-M ag ; Port: Exoaneal; 
M ag n esio card ; M ag neso na; M agneq> asm il; M agnoraL* M etab o l- 
M g; Rus.: C o n n ag n esin  (KopM am e3HH); M agnero t (M araepoT); 
V ita -Io d u ro l (B ina-n o n yp o n ); S -Ạ /r.: B e -La x- M ag S R ; M agnesit* 
SB  L a x a tiv e  M ix tu re t; S lo w -M ag ; Spain: A ctìm a g ; M agnesio- 
b o i; Switz.: A ctú n a g o n t: M ag 2 ; M a g -M in t; M agnegon ; M ag-

n e sio ca rd ; M ag nesium  B io m ed ; M ag nesium  B io m ed ; M agnes- 
iu m  V ita l; M ag n esiu m -San d oz; M g 5 -G ran o ra l; M g 5 -Lo n g o ral; 
M g 5 -O ra le ft S o lm ag h  ThoL: M a g S íty ; M a g la x ; Turk.: M agne- 
s io ca rd ; UK: K e st; M ag n ap h ate ; M ag n asp arta te ; Ukr.: Corm ag- 
n e sin  (KopxarH eaH H ); M ag nero t (M aTH q n r); USA: C h lo ro m ag ; 
M ag -G ; M ag -SR ; M ag -Tab ; M a g in e x ; M ag trá te ; S lo w -M ag .

A 4uU-ingrecfient P re p a ra lío n s. N um ero us p rep a ra rio n s a re  Usted 
in  V o lu m e B .

H om oaopaihic P re p o ratio n s. AustraL: C o ỉic  R e lir i; N ervato na 
Fo cu s; Austrúr. O sa n it Z ah n u n g sku g e lch en ; CamuL: B io d ic in lc  
P h o sp h a te s B io m a g t; C a lm s F o rte ; C o l 1 3 8 f; C o m b in aiso n Ỷ ; 
D ia n ĩlte ; E rvo p ax-h  H b ro m y a lg ie ; Fo rm u la  c  D o ro o n t; Po rm ú 
la  F A  2 2 4 f; P o n n u la  PC  223+ ; H om eo-Fo rm  T-H H ylan d s B lo - 
p lasm a ; H ylan d s P o rm u la  ,C F ; H ylan d s F o n n u la  M C ; H yland s 
Fo rm u la  N T ; H y lan d s LC Q ; H ylan d s Leg  C ram p s; H ylan d s M en- 
stru a l C ra m p st; Ik o p le x  1 4 f; Ik o p ỉe x  5 f ; K id ’s C o llc  Leg 
C ram p s w ỉth  Q u in in e ; M e lan g eh  M in e ra ls+ ; N erve T o n ic  
N uage B io p la sm a t; P a ss illo ra  C o m p le x t; R e x o ru b ia t; Spa Com - 
p le x t ; Sp ascu p ree l; T o n  1 C o m p le xt; ckũr. Ik o p le x  N o 10; Iko - 
p le x  N o 14; õ co p lex N o 1 ; Ik o p le x  No 2 0 ; Ik o p le x  N o 2 3 ; Iko - 
p le x  N o 3 ; D copiex N o 4 ; Ik o p le x  No 5 ; Ik o p lẽ x  N o 6 ; Ik o p lẽ x  
N o 9 ; Lu m b o p lex ; C z .: Sp ascu p ree l S f ; Fr.: Ã lo e  C om pose; B ili-  

. num  C om p lexe N o 1 13 ; B io m ag ; B o rip h a rm  No l l t :  B o rỉ- 
p harm  N o 1 2 f; C h e lid o n iu m  C om pose; H e p a to cy n e sin e t; L  2 5 ; 
N e rvo p ax : PassiO ora C om pose; R e xo ru b ia ; S ilic e a  C om p lexe No 
1 1 ; S u lỉu r C om p lexe N o 12; Ger.: C a rm in a rivu m  H e ve rt; D isd  
B am b ; D isco -cy l H o -Len -C ọ m p lex; D o lo -In je k to p a s; D ru h isan  
N f; D ru íu sa n ; D ysm en o rrh o e-G astreu  s  R 7 5 ; Fem in -D o ; G astro  
M ag en tab len en ; G irh e u lit H M f; H o m vio h ep an ; In íi-C h in a ; 
L ith ia s -c y l L  H o -Len -C o m p lex; N eyA rth ro s-Lip o so m e (R e v lto r- 
gan  Lp  N r 8 3 )t : N eyA rth ro so m e (R e v ito rg a n -D ilu tio n )t; Osa- 
n it; Pectapas S L ; R e íe sa n  T ; R u íe b ran  neuro-h  Sp ascu p ree l: 
Sp asm o ject P ; Sp asm o syx F ; Z itro n e n sa u re zyk lu s-H e e l; Hung.: 
Sp ascu p ree l; Netk.: C o -H yp erc K in d  0-3  C in ab ab y; Sp ascup ree l 
H ; Kus.: M en a lg in  (M eH anunH ); UK: M e d ic in a l G a rg le ; Nevv 
E ra  E la sto ; N ew  E ra  N ervo n e ; ukr.: E n te ro d n d  (3HTepoxHH2).

Phorm oco p o e id  P re p aro tio n i
B P  2 0 1 4 ; C hevvab le M agnesium  G lycero p h o sp h ate  T ab le ts; 
M agnesium  C h lo rid e  In je c tio n ; M agnesium  G lycero p hosphate 
O ra l S o lu tio n ; M ag neáum  S u lp h ate  In je c tio n ; M agnesium  
S u lp h ate  M ix tu re ; M agnesium  S u lp h ate  Paste ;
U S P  3 6 : C a ld u m  an d  V ita m in  D  w ith  M ỉn e ra ls T ab le ts; 
M agnesium  G lu co n ate  T a b le ts; M ag neãum  S u lta te  in  D extro se 
In je c tío n ; M ag nesium  SuU ate In je c tio n ' M in e ra lỉ C ap su les; 
M in e ra ls T a b le ts; M u ltip le  E le c tro ly te s and  D extro se  In je ctio n  
Typ e  1 ; M u ltip le  E le c tro ly te s  and D extro se  In je có o n  Typ e  2 ; 
M u ltỉp le  E le c tro ly te s  and  D extro se  In je c tio n  Typ e  4 ; M u ltíp le  
E le c tro ly te s  an d  In v e n  Su g ar In je c tio n  Typ e  1 ; M u ltip le  
E le c tro ly te s  and  In v e n  Su g ar In je cd o n  Typ e  2 ; M u ltip le  
E le c tro ly te s In je c tìo n  Typ e  1; M u ltìp le  E le c tro ly te s  In je ctio n  
Typ e  2 ; O il- and W ate r-so lu b le  V ita m in s w ith  M in e ra ls C a p su le s 
O il- an d  W ate r-so lu b le  V ita m in s vv ith  M in e ra ls O ra l S o lu tio n ; 
O il-  and  W ate r-so lu b le  V u am in s w ith  M in e ra ls T a b le ts; O il- 
So lu b le  V ita m in s w ith  M in e ra lỉ C ap su le s: O il-S o lu b le  V ĩtan ú n s 
w ith  M in e ra ls O ra l S o lu tío n ; O il-S o lu b le  V ita m in s w ith  M in e ra lỉ 
T a b le ts; W a te r-so lu b le  V ita m in s w ith  M in e ra ls C ap su le s; W ater- 
so lu b le  V ita m in s vv ith  M in e ra ls Ta b le ts.

Phosphate
Fosfató; (Docệar. . '
UNH — NM0SMÌK8HII

D e s c r ỉp t io n . P h o sp h a te  is  a n  a n io n  g iv e n  as v a rio u s  
p o ta ssiu m  o r so d iu m  s a lts .

IncompaiibilHy. P h o sp h a te s a re  in c o m p a tib le  w ith  c a ld u m  
s a lts ; th e  m ix in g  o ỉ c a ld u m  an d  p h o sp h a te  sa lts  c a n  le a d  
to  th e  ỉo rm a tio n  o f in so lu b le  c a ld u m -p h o sp h a te  p re d p i- 
ta te s . In c o m p a ú b ility  h a s a lso  b e e n  re p o rte d  v r ith  m ag n es- 
iu m  s a lts .

Monobask Potassium Phosphate
■Dihycirogèníosíbreẽhan draseiný; E34ftFosfeto monobáslỢ)' 
ide pọtasio; Kalii Đihydrogenophosphas; Kallo-dlvandehilio 
fbsfetặs; Kálium-dihidrogér>-fbszfSt; KaỊiumdihydrogenpho- 
‘sphat' KaJium<íivãtefosfet; KaliurndiyeỌíft)sfeatti; Monopo- 
tassìủrh Phosphate; Phosphatẻ monoịxỉtasslque; Potạsio, 
■dihidrogềìx}fosfato de; Potasium Add Phosphate; Potasr,; 
síum ăphosphate; Pótasáum pihydrogen Phosptìate; 
Potãsu. diwoclorofosforan; OprtxỊxxộaT Kannn. 0flHO3a-: 
MeuịeHHut).
Eotassium dihydrogen orthophosphate.
KH 2P04= 136 .1  
Ó S-2  7778-77-0.
UNII —  4J9FJ0HL51.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v u ). A lso  in  USNF.
P h . E u r . 8 : (P o ta ss iu m  D ih y d ro g e n  P h o sp h a te ). A  v v h ite  o r 
a lm o st w h ite , c ry s ta llin e  p o w d e r o r c o lo u rle ss  c ry s ta ls . 
P re e ly  so lu b le  in  vva te n  p ra c tíc a lly  in so iu b le  m  a lc o h o l. A  
5 %  so lu ú o n  in  w a te r h a s a  p H  o ỉ 4 .2  to  4 .5 .
U S N F  3 1 : (M o n o b a sic  P o ta sá u m  P h o sp h a te ). C o lo u rle ss  
c ry s ta ls  o r a w h ite  g ra n u la r o r c ry s ta llin e  p o w d e r. Is  
o d o u rle ss . F re e ly  so lu b le  in  w a te n  p ra c tic a lly  in so lu b ỉe  xn
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a lc o h o l. p H  o f a 1 %  so lu tio n  in  w a te r is  a b o u t 4 .5 . S to re  in  
a ir t ig h t c o n ta in e rs .

E q u iv a le n c e . E a c h  g o f m o n o b a sic  p o ta ssiu m  p h o sp h ate  
re p re se n ts  a b o u t 7 .3  m m o l o f p o ta ssỉu m  an d  o f p h o sp h ate .

Dibasic Potassium Phosphate
õilạliĩ Phosphas; ĐikaỊỉq fqsfatạs; DiMiumíb^attí^ ĐrkcK; 
llumfosfar, Ditóliúm-hịdrogén-íọsỉíát; Dipotasio, hidrogen- 
ofosfato de; Dipotassium Hydrogen Phospbạte;Dipotásăum: 
Phosphate; Dipotaỉu wodorófoslbran; E34ơ;‘Fosfato dlbásico 
de potãsio;' Hydrogenfõsforednãrf drâselný; Kalii Hydro- 
génoptíosphas; KaliummonohydrogenpHosphat; Phosphate 
dipòtassiqụeí Pọtassium Phosphate; ÕpTOỘọcộar KánMS 
ílsyBaMémeHHbiííi
Dlpoiaỉỉíum íìydrogen orthophosphate.
K2HP04=174.2
CAS.-7758-11-4.
UNII —  B7862WZ632 (potassium phosphate); Q71S98NỈ2 
(dibcsic potassium phosphate).

P h a rm a c o p o e ia s . In  Eụr. (se e  p . v ii)  a n d  us.
P h . E u r . 8 : (D ip o ta ss iu m  P h o sp h a te ; D ip o ta ssiu m  H yd ro g e n  
P h o sp h a te  B P  2 0 1 4 ). A  v e ry  h y g ro sco p ic , w h ite  o r a lm o st 
w h ite  p o vvd e r o r c o lo u x le ss  c rỵ s ta ls . V e ry  so lu b le  in  w a te n  
v e ry  sũ g h tly  so lu b le  in  a lc o h ó í >Store in  ã irtíg h t c o n ta in e is . 
U S P  3 6 : (D ib a s ic  P o ta ss iu m ^ P h o sp h a te ). C o lo u rle ss o r 
w h ite , so m e w h a t h y g ro sc o p ic v  g ra n u la r p o w d e r. F re e ly  
so lu b le  in  w a te r ; v e ry  s lig h tly -sp lu b le  in  a lc o h o l. pH  o f a 5 %  
s o lu tio n  in  vva te r is  b e tvve e n  8 .5  a n d  9 .6 .

E q u iv a le n c e . E a c h  g o f d ib a s ic  p o ta ssiu m  p h o sp h ate  re p re - 
se n ts  a b o u t 1 1 .5 m m o l o f p o ta ssiu m  an d  5 .7 m m o l o f 
p h o sp h a te .

Monobasic Sodium Phosphate
Dihýdrògeriíòsíoreởian sodný; E339; Fosfáto mònótíásico 
de sodio; Mònobaák Sodyurri Fosfát Nátrii Dihydrogẹn- 
ophosphas; Natrio-divandenillo fbsfatasi Naừĩum PhpSDtìor- 
icum Monobasicum; ■ Nátrium-dihidrogén-foszfătr Natciurrv 

'd ivătefosfat; Natrfumdivetỵfosfaatti; :.Phosphate  
monosodique; Sodio, dihidrogenofosfato; de, SodiumĩẦtíd 
Phosphate; Sọdiura Biphosphate; SodỉuiTV Dihydrogen 
Phosphate; Sodu diwodorofosforan; Sodyum- Dihidrojen. 
Fosfat OpTOỘoc<t>aT.HaTpnfl 0flHO3aMemeHHbiii. - 
Sodiũm dihydrogen orthophosphate. •
NaHịPO x̂HiO •• ■
CAS —  7558-80-7 (áhhydrous mohobasic sodium phosphate); 
10049-21-5 (monobasic sodium phosphate monbhydrate); 
13472-35-0 (monobasic sodium phosphate dihydrateị.
ATC —  A06AD17; A06AGÓ1.
ATC Vet — QA06AD ỉ 7; QAO6AG0 í .
ÌỰN// —  398ổjlH25W (mohóbasíc sodium phósphate); 
KH7I04HPUU (anhydrous monobasic sodium phospháte); 
593ỴOG76RN (moậobasic sodium phosphate monohydratẻ); 
5QWK665956 (monobasic sodium phosphate dihydrate),

Ptarmacopoeias. S r ., Chỉn., Eur. (se e  p . v ii) , an d  u s  m ay  
sp ecà fy  o n e  o r m o re  S ta te s o f h y d ra tio n ; m o n o g rap h s an d  
sp e ó Ễ c a tio n s  c a n  b e  fo u n d  fo r th e  a n h y d ro u s fo rm  
(N a H 2P 0 4 = 1 2 0 .0 ), th e  m o n o h y d ra te  (N a H 2P 0 4,H 20  
= 1 3 8 .0 ), a n d  th e  d ih y d ra te  (N a H jP 0 « ,2 H 10  = 1 5 6 .0 ), 
a lth o u g h  n o t n e c e ssa rily  a ll w ill b e  ỉo u n d  in  a n y  One 
p h a rm a c o p o e ia .
P h . E u r . 8 : (S o d iu m  D ih y d ro g e n  P h o sp h a te  D ih y d ra te ; 
N a tr ii D ih yd ro g e n o p h o sp h a s D ih y d r ic u s ). A  vvh ite  o r a lm o st 
w h ite  p o vvd e r OT c o lo u rle ss  c ry s ta ls . V e ry  so lu b le  in  w a te n  
v e ry  s lig h tly  so lu b le  in  a lc o h o l. A  5 %  so lu tio n  in  w a te r h a s a 
p H  o f 4  2 tó  4 .5 .
T h e  B P  2 0 1 4  g iv e s  S o d iu m  A d d  P h o sp h a te  a s an  ap p ro ved  
sy n o n y m .
B P  2 0 1 4 : (A n h y d ro u s  S o d iu m  D ih y d ro g e n  P h o sp h a te ). A  
w h ite , s lig h tly  d e liq u e sc e n t, c ry s ta ls  o r g ra n u le s . V e ry  
s o lu b le  in  w a te n  v e ry  s lig h tly  so lu b le  in  a lc o h o l. A  5 %  
so lu tio n  in  vva te r h a s a p H  o í 4 .2  to  4 .5 .
B P  2 0 1 4 : (S o d iu m  D ih y d ro g e n  P h o sp h a te  M o n o h y d ra te ). A  
w h ite  p o w d e r o r c o lo u rle s s  c ry s ta ls . V e ry  so lu b le  in  vva te r; 
v e iy  s lig h tly  so lu b le  in  a lc o h o l. A  5 %  so lu ú o n  in  w a te r h a s a 
p H  o f 4.2  tó  4 .5 .
U S P  3 6 : (M o n o b a sỉc  S o d iu m  P h o sp h a te ). It  c o n ta in s  o n e o r 
tw o  m o le c u le s  o f w a te r o f h y d ra tio n , o r is  a n h y d ro u s . 
C o lo u rle s s  c ry s ta ls  o r w h ite  a y s ta llin e  p o w d e r. Is  o d o u rle ss 
a n d  is  s lig h tly  d e liq u e sc e n t. F re e ly  so lu b le  in  T va te r; 
p ra c tic a U y  in so lu b le  in  a lc o h o l. It s  S o lu tio n s a re  a d d  to  
litm u s  a n d  e ữ e iv e sc e  w ith  so d iu m  c a rb o n a te . p H  o ỉ a  5 %  
s o lu tio n  in  w a te r o f th e  m o n o h yd ra te  fo rm  is  b e tw e e n  4 .1  
a n d  4 .5 .

E q u iv a le n c e . E a c h  g o f m o n o b a sic  so d iu m  p h o sp h ate  
(a n h y d ro u s ) re p re se n ts  a b o u t 8 .3  m m o l o f so d iũ m  an d  o ỉ 
p h o sp h a te . E a c h  g o ỉ m o n o b a sic  so d iu m  p h o sp h ate

(m o n o h y d ra te ) re p re se n ts  a b o u t 7 .2 m m o l o ỉ so d iu m  an d  
o f p h o sp h a te . E a c h  g o f m o n o b a sic  so d ỉu m  p h o sp h a te  
(d ih y d ra te ) re p re se n ts  a b o u t 6 .4 m m o l o f so d iu m  a n d  o ỉ 
p h o sp h a te .

Dibasic Sodium Phosphdte
Dibaắk Sodyum Hidrojen Fosfec Dinatrii Phosphas; Dinaơio 
fosfatấs; pínatriumfbsfaaưì; Dinaưiủmfos(ãt,‘i.Dinátríum- 
hidrogén-foszfảt; Disòdio, hidrogenofdsfato dè' Disodium 
Hydrogen Phosphate; •'Đlsỡdium Phosphate; ■ Disodu 
ỉosforafi*pĨ5odu wpdprofosfòrãtí; Disodyum Hidrqịen Fosfat; 
B39; Fosfeto diỀásicd’ de. sodio; Hydrogenfosforednan 
sódnýĩ Nàửii Hydrogẽnophosphas; Natriì Phọsphas; Naứii 
Phosphatis; Natriumfosfeatti; Natriumfosfet: Phosphate 
dÌsậdÌGÌụẻ; Sodium Phosphate; OpTOộdcệaT HaTpnA 
/]By3a»i4ÌueHHbiA.
Disodrùmhỵdrdgen orthophosphate.

:.Na2H P Ơ ^ j Ồ
CAS 755879-4 (anhydrouỉ dìbasic sodium phosphate); 
10028-24-7 (ấbasic sodium phosphatè dihydrate); 7782-85-6 
(dibasic sodiumphosphate heptahydrate}; 10039-32-4 (dibasic 
sodium phosphate doàecòhydrate).
ATC —  A06AD17; AỌ6ẠG0Ỉ; 805XA09.
ATC Vet — QA06ADÌ7; QA06AG01; QB0SXA09.
UNII —  SE337SVY37 (sodium phosphate); GR686LBA74 (dibasic 
sodium phosphate); 22AD053M6F (anhydrous dibasic sodium 
-pbosptra ie); 94255I6E2T ịdibasic sodìumphospháte dihydrate); 
70WĨ22SF4B (dibasic sodiùmr phosphate heptahydrate); 
E1W4N241FÓ (dibasíc sodium phosphate dodèèàhỷdráte).

Pharmacopoeias. In  Eur. (se e  p . v ii) , Jpn, an d  us. T h e  
p h a rm a co p o e ia s m a y  s p e riíy  O ne o r m o re  S ta te s o f 
h y d ra tio n ; m o n o g rap h s an d  sp e d fic a tio n s  c an  b e ỉo u n d  
fo r th e  a n h y d ro u s fo rm  (N a2H P 0 4 = 1 4 2 .0 ), th e  d ih y d ra te  
(N a jH P 0 4 , 2 H i0 = 1 7 8 .0 ), th e  h e p ta h y d ra te  (N a jH P O v  
7 H 20  =  2 6 8 .1 ) , a n d  th e  d o d e c a h y d ra te  (N a 2H P O « , 
12H 20  =  3 5 8 .1 ), a lth o u g h  n o t n e c e ssa rily  a ll w ill b e fo u n d  
in  a n y  o n e  p h a rm a co p o e ia .
P h . E u r . 8 : (D iso d iu m  P h o sp h a te , A n h y d ro u s ; D m a trii 
P h o sp h a s A n h y d ric u s ; A n h y d ro u s D iso d iu m  H yd ro g e n  
P h o sp h a te  B P  2 0 1 4 ). A  w h ite  o r a lm o st w h ite , h yg ro sco p ic  
p o vvd e r. S o lu b le  in  vva te n  p ra c tic a lly  in so lu b le  in  a lc o h o l. A  
5 %  so lu tio n  in  w a te r is  s lig h tly  a lk a lin e . S to re  in  a irtig h t 
c o n ta in e rs .
P h . E u r . 8 : (D iso d iu m  P h o sp h a te  D ih y d ra te : D in a tr ii 
P h o sp h a s D ih y d r ic u s ; D iso d iu m  H yd ro g e n  P h o sp h a te  
D ih y d ra te  B P  2 0 1 4 ). A  w h ite  o r a lm o st w h ite  p o w d e r o r 
c o lo u rìe ss  c ry s ta ls . S o lu b le  in  w a te n  p ra c tic a lỉy  in so lu b le  in  
a lc o h o l. A  5 %  so lu tio n  in  vva te r is  s lig h tly  a lk a lin e .
T h e  B P  2 0 1 4  g iv e s  S o d iu m  P h o sp h a te  D ih y d ra te  a s a n  
ap p ro ve d  sy n o n y m .
P h . E u r . 8 : (D iso d iu m  P h o sp h a te  D o d e ca h y d ra te ; D in a tr ii 
P h o sp h a s D o d e ca h y d ricu s ; D iso d iu m  H yd ro g e n  P h o sp h a te  
D o d e ca h y d ra te  B P  2 0 1 4 ). C o lo u rle ss , tra n sp a re n t. v e ry  
e íĐ o re sc e n t c ry s ta ls . V e ry  so lu b le  in  w a te n  p ra c tic a lly  
in so lu b le  in  a lc o h o l. A  1 0 %  so lu tio n  in  w a te r is  s lig h tly  
a lk a lin e .
U S P  3 6 : (D ib a s ic  S o d iu m  P h o sp h a te ). It  is  d rie d , o r c o n ta in s  
o n e . tw o , se v e n , o r tw e lv e  m o le c u le s  o f w a te r o f h y d ra tio n . 
T h e  d rie d  su b sta n ce  is  a w h ite  p o w d e r th a t re a d ily  ab so rb s 
m o is tu re . I t  is  so lu b le  1 in  8  o f w a te r ; in so lu b le  in  a lc o h o l. 
T h e  h e p ta h y d ra te  is  a c o lo u rle ss  o r w h ite , g ra n u la r o r cak e d  
sa lt th a t e íĐ o re sce s in  w a rm , d ry  a ir . It  is  íre e ly  so lu b le  in  
w a te r ; v e ry  s lig h tly  so lu b le  in  a lc o h o l. Its  S o lu tio n s a re  
a lk a lin e  to  p h e n o lp h th a le in , a 0 .IM  so lu tio n  h a v in g  a  p H  o f 
a b o u t 9 .
S to re  a ll ío rm s in  a irtig h t c o n ta in e rs .

E q u iv a le n c e . E a c h  g o f d ib a s ic  so d iu m  p h o sp h ate  (a n h y -  
d ro u s) re p re se n ts  a b o u t 1 4 .1  m m o l o f so d iu m  an d  
7 .0 m m o l o f p h o sp h a te . E a c h  g o f d ib a s ic  so d iu m  p h o s- 
p h a te  (d ih y d ra te ) re p re se n ts  a b o u t 1 1 .2 m m o l o f so d iu m  
an d  5 .6 m m o l o ỉ p h o sp h a te . E a c h  g o ỉ d ib a s ic  so d iu m  
p h o sp h ate  (h e p ta h y d ra te ) re p re se n ts  a b o u t 7 .5 m m o l o f 
so d iu m  a n d  3 .7  m m o l o f p h o sp h a te . E a c h  g o f d ỉb a s ic  so d - 
iu m  p h o sp h ate  (d o d ẽ c a h ỹ d ra te ) re p re se n ts a b o u t 
5 .6 m m o l o ỉ so d iu m  an d  2 .8 m m o l o í p h o sp h a te .

Tríbasic Sodium Phosphale
£339; Fosfato dè trisodicỉ;:Ọrtofosfeto de ửisodio; Sodió, 
fósfeto de; Triỉodium Orthophosphate; Trisodium Phos- 
phate; 0pT0<t)0C(ị)aT Haĩpvia Tpex3aMemeHHWỈi. 
Na3PO^=163.9 • ;
CAS —  7601-54-9. ■ ;
ATC — ẠỌ6AD17; A06AG01.
ATC Vet — QA06ẠŨ17; QA06AG01.
ÙNÌI —  Ã752Q30A6X ịụịbasic sodium phosphate); 
SX01TZ030Z (anhydrouỉ ưibasic sodìum phosphate);

J908SFKF29- (trịbasiCn sodiụ_m.Ị phosphate , monohydrate); 
B7Ò850QPBRĨ(ứlbàsk:ìodiÚm ptiọsphơte dodecahydráte). "

P h a rm a co p o e io s. In  USNP.
U S N P  3 1 : (T iib à s ic  S o d iu m  P h o sp h a te ). I t  is  a n h y d ro u s o r 
c o n ta in s  1 to  12  m o le c u le s  o í w a te r o f h y d ra tío n . W h ite , 
o d o u rìe ss c ry s ta ls  o r g ra n u le s , o r a  c ry s ta llin e  p o w d e r. 
F re e ly  so lu b le  in  w a te r ; in so lu b le  in  a lc o h o l. pH  o f a 1 %  
so lu tio n  in  w a te r i ỉ  b e tw e e n  1 1 .5  an d  1 2 .0 . S to re  in  a ird g h t 
c o n ta in e rs .

Equivalence. E a c h  g  o f tr ib a s ic  so d iu m  p h o sp h a te  (a n h y -  
d ro u s) re p re se n ts a b o u t 1 8 .3  m m o l o f so d iu m  an d
6 .1  m m o l o f p h o sp h a te .

Uses and Administmtion
P h o sp h a te s a re  u sed  in  th e  m an ag em ẹn t o ỉ h y p o p h o -  
s p h a ta e m ia  cau se d  b y  p h o sp h ate  d e ũ d e n c y  o r h yp o - 
p h o sp h ata e m ic  S ta te s (p . 1 7 7 7 .1 ). D o ses o f u p  to  lO O m m o l 
o f p h o sp h ate  d a ily  m a y  b e  g iv e n  o ra lly . th e  in tra v e n o u s  
ro ũ te  is  se ld o m  n e c e ssã ry , b u t a  dose ó f u p  to  9 m m o l o f 
p h o sp h ate  a s m o n o b a sic  p ọ ta ssiu m  p h o sp h ate  m ay  b e g iv e n  
o v e r 12 h o u ts  a n d  re p e a te d  e v e ry  12 h o ũ rs  a s n e c e ssa ry  fo r 
s e v e re  h y p o p h o s p h a ta e m ia . A lte m a t iv e ly , 0 .2  to  
0 .5 m m o l/k g  p h o sp h a te , u p  to  a m ax im u m  o { 5 0 m m o l, 
m ay  b e g iv e n  o v e r 6  to  12 h o u rs (se e  a lso  H yp o p h o - 
sp h a ta e m ia , b e lo w ). P la sm a -e le c tro ly te  c o n c e n tra tio n s , 
e sp e d a lly  p h o sp h ate  a n d  c a ld u m , an d  re n a l íu n c tio n  
sh o u ld  b e  c a re h illy  m o n ito re d . R e d u ce d  do ses m ay  b e 
n e c e ssa ry  in  p a tie n ts  w ith  re n a l im p a irm e n t. P h o sp h a te  
su p p le m e n ts a re  u sed  in  to ta l p a re n te ra l n u tr it io n  re g im e n s ; 
ty p ic a l d a ily  re q u ire m e n ts  a rê  2 0  to  3 0 m m o l oi p h o sp h a te .

P h o sp h a te s a c t a s m ild  o sm o tic  la x a t iv e s  (p. 1 8 0 4 .1 ) 
w h e n  g iv e n  o ra lly  a s d ilu te  S o lu tio n s o r b y  th e  re c ta l ro u te . 
P h o sp h a te  en em as o r c o n c e n tra te d  o ra l S o lu tio n s a re  u sed  
fo r  b o w e l c le a n s in g  b e ío re  su rg e ry  o r e n d o sco p y  
p ro ce d u re s. P re p a ra tio n s ty p ic a lly  co m b in e  m o n o b a sic  an d  
d ib a s ic  so d iu m  p h o sp h ate s b u t th e  co m p o sitio n  a n d  d osage 
do v a ry  s lig h tly . P h o sp h a te  en em as a c t w ith in  2  to  5 
m in u te s , w h e re a s th e  o ra l so lu tío n s  a a  v v ith in  3 0  m ỉn u te s  
to  6 h o u rs .

P h o sp h a te s a lso  h a v e  o th e r  u s e s . T h e y  lo w e r th e  p H  o f 
u rin e  an d  h a v e  b e e n  g iv e n  a s a d ju n c ts  to  u rin a ry  
a n tib a c te ria ls  th a t d ep en d  o n  a n  a d d  u rin e  ỉo r  th e ir  
a c t iv ity . P h o sp h a te s h a v e  a lso  b e e n  u sed  fo r th e  p ro p h y la x is  
o f c a ld u m  re n a l c a lc u li; th e  p h o sp h ate s re d u ce  u rin a ry  
e x c re tio n  o f c a ld u m  th u s  p re v e n tin g  c a ld u m  d e p o sitio n . A  
sug g ested  o ra l do se fo r b o th  u se s is  7 .4 m m o l o f p h o sp h ate  
fo u r tim e s d a ily .

B u ta ỉo s ỉa n  (1  - b u ty la m in o -1 - m e th y le th y lp h o s p h in ic  
a d d ) an d  th e  so d iu m  s a lt o f to ld im ỉo s (4 -d im e th y la m ỉn o - 
ơ -to ly lp h o sp h in ic  a d d ) a re  u sed  a s p h o sp h o ru s so u rc e s in  
v e te rin a ry  m e d id n e .

Administratíon in children. F o r do ses ol p h o sp h ate  to  b e 
u sed  in  c h ild re n  to  tre a t v ita m in -D -re s is ta n t ric k e ts  an d  
ric k e ts  o í p re m a tu rity , se e  p . 1 7 9 2 .1 .

Bowel evacuation. A  re v ie w  co n d u d e d  th a t th e  e ffic a c y  
a n d  to le ra b ility  o f o ra l so d iu m  p h o sp h ate  so lu tio n  w a s 
g e n e ra lly  s im ila r to , o r s ig n iB c a n tly  b e tte r th a n , th a t o ỉ 
p o ly e th y le n e  g lyco l-b a se d  o r o th e r c o lo re c ta l d e a n se rs  in  
p a tie n ts  p re p a rin g  fo r c o lo re c ta l-re la te d  p ro c e d u re s .1

1. Curran MP, Plosker GL. Oral sodỉum phosphate soiutỉon: a revicw of its 
use as a colorectaỉ deanser. Drugs 2004; 64: 1697-1714.

Hypercalcaemia. In tra v e n o u s  p h o sp h ate s h a ve  b e e n  u sed  
to  lo w e r p la sm a -c a ld u m  c o n c e n ư a tio n s in  h y p e rc a lc a e m ic  
e m e rg e n d e s (p . 1 7 7 6 .1 ), b u t b ecau se  o f th e ứ  p o te n tia l to  
cau se  se rio u s a d v e rse  e íle a s  o th e r d ru g s a re  n o w  p re - 
íe rre d . O ra l p h o sp h ate s m ay  b e u sed  to  p re v e n t g a stro in - 
te s tin a l a b so rp tio n  o f c a ld u m  in  th e  tre a tm e n t o f h y p e r- 
c a lc a e m ia . T h e  d ose in  a d u lts  is  u p  to  lO O m m o l p h o sp h a te  
d a ily  a d ju ste d  a cco rd in g  to  re sp o n se .

H y p o p h o sp h a to e m ia . P h o sp h a te  sa lts  a re  g iv e n  in  th e  
m an ag em en t o l h yp o p h o sp h a ta e m ia  w h e n  a p h o sp h ate  
d e h d e n c y  is  id e n tih e d , a s d iscu sse d  in  U ses an d  A d m in is - 
tra tio n , a b o v e . In tra v e n o u s  p h o sp h ate s a re  a sso d a te d  w ith  
se rio u s a d ve rse  e ỉíe c ts  if  h yp o p h o sp h a ta e m ìa  is  o v e r-c o r- 
re c te d , an d  th e  ris e  in  se ru m -p h o sp h o ru s c o n c e n tra tio n  
c a n n o t b e p re d id e d  fro m  a  g iv e n  d o se . C o n se q u e n tly , it  
h a s b een  re co m m e n d e d 1"4 th a t in tra v e n o u s  p h o sp h ate  be 
u sed  c a u tio u s ly  in  th e  ư e a tm e n t o f se v e re  h yp o p h o sp h a - 
ta e m ia  (ỉo r  th e  S ta n d a rd  ra te  an d  do se see U se s an d  
A d m in is tra tio n , a b o v e ). H o vve ve r, som e a d vo ca te  a m o re  
ag g re ss ive  S xe d -d o se  re g im e n  in  c r it ic a lly  i l l  p a tie n ts .5'7

1. Vannatta JB, et aL EỈScacy oí intravenous phosphorus therapy ỉn the 
severely hypophosphataemỉc patìent Arch Ịntem Med 1981; 141: 385-7.

2. Anonyroous. Treatroent of severe hypophosphatemia. Lanceí 1981; ỉỉ: 
734.

3. Lỉoyd c w , Johnson CE Management of hypophosphatemia. Qin Pharm 
1988; 7:123-8.

4. Coyle s , tí ai Treaonent oi hypophosphataemia. lanat 1992; 340: 977.
5. Perreauh MM, tí đi. EỈHcacy and saỉety of intravenous phosphate 

replacement in crỉticaỉỉy ill patients. Arm Pharmaeother 1997; 31: 683-8.

The Symbol t  denotes a preparation no longer actively marketed
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6. Miller DW, Slovỉs CM- Hypophosphatanũ in the emergcncy 
dcputment thempcutics. Am J Bmtrg M tẩ 2000; 18: 457-41.

7. chanon T. n  al. Intnvenous pbosphite in the tatenslve rarc urát: mort 
aggrcssỉve repletion regimens fỡr modente and severc hypopho- 
sphatemU. boaunt Can Mtd 200); 29: 1273-8.

Osteomalada. V ita m in  D  d e h d e n c y , o r it s  a b n o rm a l 
m e ta b o lism , is  th e  m o st u su a l c a u se  o f o ste o m a la d a  a n d  
ric k e ts  (p . 1 1 6 8 .1 ); h o v v e v e r, p h o sp h a te  d e p le tío n  m a y  
a lso  c o n trib u te , a n d  p h o sp h a te  su p p le m e n ta d o n  m a y  b ẽ 
g iv e n  a s a p p ro p ria te .

Â  su g g ested  o ra l do se fo r v ita m in -D -re s is ta n t h y p o - 
p h o sp h a ta e m ic  o ste o m a la d a  in  a d u lts  is  6 5  to  lO O m m o l 
p h o sp h a te  d a ily . T h e  BNFC su g g e sts th e  ío llo w in g  o ra l 
p h o sp h a te  d o se s:
•  fo r n e o n a te s , 1 m m o l/kg  d a ily  g iv e n  a s a  s in g le  d o se o r in  

2  d iv id e d  d o se s; a lte m a tiv e ly  it  m a y  b e  g iv e n  v ía  fo rt ifie d  
b re a s t m ilk

•  o ld e r c h ild re n  m a y  b e  g iv e n  2  to  3 m m o l/kg  d a ily , in  2  to  
4  d iv id e d  d o se s; a  m a x ú n u m  d o se  o f 4 8 m m o l d a ily  is  
re co m m e n d e d  in  th o se  u p  to  5 ' y e a rs  oỉ ag e , a n d  a 
m a x im u m  o ỉ 9 7  m m o l d a ily  fo r th o se  aged  5 y e a rs  an d  
o v e r.

ư p a re n te ra l a d m in is tra tio n  is  in d ic a te d . a n  in ơ a v e n o u s  
in fu s io n  o f 1 m m o l/kg  d a ily  m a y  b e  g iv e n  to  n e o n a te s . 
0 .7  m m o l/kg  d a ily  to  c h ild re n  aged  1 m o n th  to  2  y e a rs , an d  
0 .4 m m o l/k g  d a ily  to  th o se  aged  2 to  18 y e a rs . D o ses sh o u ld  
b e  a d ju ste d  as n e c e ssa ry .
ữCKETS OF PREMATURĨĨY. D ie ta ry  d e S d e n c y  o f p h o sp b o ru s is  
u n u s u a l, b u t c a n  o c c u r in  s m a ll p re m a tu re  in la n ts  fe d  
e x d u ã v e ly  o n  h u m a n  b re a st m ilk . T h e  p h o sp h a te  in ta k e  
in  th e se  in ỉa n ts  a p p e ars to  b e  in a d e q u a te  to  m e e t th e  
n e e d s o f b o n e  m in e ra lis a tio n , a n d  h yp o p h o sp h a ta e m ỉc  
r ic k e ts  c a n  d e v e lo p . T h is  c o n d itìo n , v a ria b ly  c a lle d  m e ta b - 
o lic  b o n e  d ise a se  oi p re m a tu rity , o r ric k e ts  o f p re m a tu rity , 
c a n  b e  p re v e n te d  b y  e n su rin g  a n  a d e q u a te  p h o sp h a te  
in ta k e  b y  v e ry  lo w -b irth -w e ig h t b a b ie s . A d e q u a te  in ta k e  
o f c a ld u m  a n d  v ita m in  D  is  a lso  e s s e n tia l. P h o sp h a te  su p - 
p le m e n ta tio n , w ith  c a ld u m  a n d  v ita m in  D , m a y  b e  g iv e n  
o ra lly  d th e r  in  ío rm u la  ĩe e d s o r a s  ỉo rtiS c a tio n  o f h u m a n  
b re a s t m ilk , o r in tra v e n o u s ly  in  p a re n te ra l n u tr it io n  S o lu 
tio n s . u

D o sag e  re c o m m e n d a tỉo n s (o r p h o sp h a te  m a y  v a ry , b u t 
th e  2MV7C su g g ests a d a ily  d o se o ỉ 1 m m o l/k g ; i í  g iv e n  o ra ỉly , 
th is  m a y  b e  a s a  s in g le  d o se o r in  2  d iv id e d  d o se s.

1. Ryan s . Nutritíonaỉ aspects oỉ meuboỉỉc bone đisease in the newbom. 
Anh Dà ơdìd Fetal Neonđtđl Ed 1996; 74ỉ F145-8.

2. Hamson CM. a  a i Osteopenỉa of premarurity: a natíonaỉ survcy and 
review of praaỉce. AơiI Paediatr 2008; 97:407-13.

Adverse Eữects and Treatment
E x c e s s iv e  d o ses o ỉ in tra v e n o u s  p h o sp h a te  cau se  h y p e r- 
p h o sp h a ta e m ia , p a rt ic u la r ly  in  p a tie n ts  w ith  re n a l ta ilu re . 
H y p e rp h o sp h a ta e m ia  Ie a d s in  tu m  to  h y p o c a lc a e m ia , w h ic h  
m a y  b e  se v e re , a n d  to  e c to p ic  c a ld Đ c a tio n , p a rtic u la r ly  in  
p a tie n ts  w ith  in it ia l h y p e rc a lc a e m ia . T ís su e  c a ld h c a tio n  
m a y  c a u se  h y p o te n ã o n  a n d  o ig a n  d am ag e a n d  re s u lt in  
a c u te  re n a l ía ilu re . H y p e rp h o sp h a ta e m ia , h y p o c a lc a e m ia , 
a n d  tis s u e  c a ld S c a tio n  a re  ra re  a fte r o ra l o r re c ta l d o ses (b u t 
se e  E B e c ts  o n  E le c tro ly te s , a n d  E ứ e c ts  o n  th e  K id n e y s , 
b e lo w ).

A d v e rse  e S e c ts  o ỉ o ra l p h o sp h a te s m a y  in d u d e  n a u se a . 
v o m itin g . d ia irh o e a , an d  a b d o m in a l p a in . W h e n  th e y  a re  
b e in g  u se d  ỉo r  in d ic a tìo n s  o th e r th a n  th e ữ  la x a tiv e  e ữ e c ts , 
c iia rrh o e a  m a y  n e c e ss ita te  a  re d u c tio n  in  d o sag e . S o d iu m  
p h o sp h a te s g iv e n  re c ta D y  ỉo r  b o vve l e v a c u a tio n  m a y  cau se  
lo c a l ir r it a t ìo n .

P h o sp h a te s a ie  g iv e n  a s th e  p o ta ss iu m  o r so d iu m  s a lts  o r 
b o th , a n d  m a y  th u s  b e  a sso d a te d  w ith  h y p e rk a la e m ia , a n d  
h y p e m a tta e m ia  a n d  d e h y d ia tio n . S o đ iu m  p h o sp h a te  m a y  
c a u se  h y p o k a la e m ia .

T re a tm e n t o ỉ a d v e ise  e h e c ts  in v o lv e s  v v ith d ra v v a l o f 
p h o sp h a te , g e n e ia l su p p o rtiv e  m e a su re s , a n d  c o rre c tio n  oi 
s e ru m -e le c tro ly te  c o n c e n tra tío n s , e sp e d a lly  c a ld u m . M e a - 
su re s  to  re m o v é  e xc e ss  p h o sp h a te  sũ c h  a s o ra l p h o sp h a te  
b in d e rs  a n d  h a e m o d ia ly s iỉ m a y  b e re q u ire d  (se e  a lso  
H y p e rp h o sp h a ta e m ia , p . 1 7 7 6 .3 ).

Eííech on eiedroiyles. A ỉth o u g h  le s s  co m m o n  th a n  a ỉte r  
in tra v e n o u s  th e ra p y , h y p e rp h o sp h a ta e m ia , a cco m p a n ie d  
b y  h y p o c a lc a e m ia  o r o th e r se v e re  e le c tro ly te  d istu rb a n c e s 
a n d  re s u lt ín g  in  te ta n y 1-2 a n d  e v e n  d e a th ,2 h a s b e e n  
re p o n e d  a ỉte r  th e  u se  o f p h o sp h a te  e n e m as. S im ila r e ữ e c ts 
h a v e  a lso  h e e n  re p o rte d  w ith  th e  u se  o i  o ra l p h o sp h a te  
la x a t iv e s ,5' 7 a n d  in  th e  U S A . th e  F D A  h a s issu e d  w a m in g s 
o f th e  t is k  o f e le c tro ly te  d is tu rb a n c e s  a íte r th e  u se  o ỉ h ig h  
o ra l d o se s o ỉ so d iu m  p h o sp h a te , p a rtic u la r ly  in  v u ln e ra b le  
p a tìe n ts .' In ía n ts  o r c h ild re n ,2-’ 10 th e  e ld e riy ,4- "  a n d  th o se  
w ith  re n a l im p a in n e n t,1-411 o r c o n g e stiv e  h e a rt ía ilu re 4 
h a v e  o ỉte n  h a d  th e se  a d v e rse  e ỉíe c ts . L ic e n se d  p ro d u ct 
in ỉo n n a tỉo n  ío r  O ne o ra l so d iu m  p h o sp h a te  b o w e l d e a n se r 
(Vừứol; Salix, USA) S ta te s th a t th e re  h a  v e  b een  re p o rts  o f 
g e n e ra lise d  to n ic -d o n ic  s e iz u re s  a n d /o r lo ss o f c o n sd o u s- 
n e ss in  p a tie n ts  w ith  n o  h is to ry  o f se iz u re s ; th e se  case s 
vve re  a sso d a te d  w ith  e le c tro ly te  a b n o rm a litie s , a n d  lo w  
se ru m  o s m o la lity .

H y p e rp h o sp h a ta c m ia  m a y  p re d p ita te  n e p h ro c a ld n o s is , 
cau sm g  a n  a cũ te  p h o sp b ate  n e p h ro p a th y , see E ffe c ts  o n  th e  
K id n e y s . b e lo vv .
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Effects on the Iddneys. A c u te  re n a l ía ilu re  an d  n e p h ro ca l-  
d n o s is  h a v e  b e e n  re p o n e d  a fte r th e  u se  o f o ra l p h o sp h a te - 
b ased  c a th a rtìc s  fo r b o vve l d e a n s in g .1-2 A lth o u g h  re la tiv e ly  
ra re  w ith  o ra l p re p a ra tio n s , th is  a cu te  p h o sp h a te  n e p h ro - 
p a th y  is  a se rio u s  a d v e rse  e ffe c t; m o st p a tíe n ts  w e re  le ft 
w ith  c h ro n ic  re n a l in s u ffid e n c y , a n d  so m e d e ve lo p e d  e n d - 
stag e  re n a l d ỉse a se . P o te n tia l c o n trib u tin g  ía a o rs  in đ u d e  
in a d e q u a te  h y d ra tio n . in c re a se d  ag e . a h is to ry  o f h y p e r- 
te n s io n  a n d  a rte rio s d e ro s is . an d  c o n c u rre n t u se  o f A C E  
ú ih ib ito rs , a n g io te n s in  re c e p to r a n ta g o n is ts . d iu re tic s . o r 
N S A lD s .1 T h e  F D A  h a s Issu e d  vva m in g s1 a b o u t th e  u se  o f 
o ra l so d iu m  p h o sp h a te  P ro d u c ts , e sp e d a lly  in  p a tíe n ts  
w ith  im p a ire d  re n a l h in c t io n , h y p o v o la e m ia , d e cre ase d  
in tra v a s c u la r v o lu m e , o r d e h y d ra tío n , o r in  th o se  ta k in g  
d ru g s lik e ly  to  c o n trib u te  to  th e  r is k  o f n e p h ro p a th y . 
P a tie n ts  w ith  b o vvel o b stru c tio n  o r a c tív e  c o litis  m a y  a lso  
b e a t r is k . P a tie n t a d v ic e  in d u d e s  th e  n e e d  to  ta k e  th e  co r- 
re c t d ose o f o ra l so d iu m  p h o sp h a te , to  d iú ik  su ỉ& d e n t liq -  
u id  d u rin g  b o w e l c le a n s in g . a n d  to  a v o id  o th e r p h o sp h a te - 
c o n ta in in g  la x a tiv e s . P a tíe n ts  a t in c re a se d  lis k  sh o u ld  h a v e  
th e ứ  e le c tro ly te s  an d  re n a l h in c d o n  m o n ito re d .

N e p h ro c a ltín o s is  h a s  a lso  b e e n  re p o rte d  in  c h ild re n  v v ith  
h yp o p h o sp h a ta e m ic  r ic k e ts  n e a te d  w ith  c a ld t r io l a n d  
p h o sp h a te  su p p le m e n ts ; th is  vvas fo u n d  to  b e a sso d a te d  
w ith  th e  p h o sp h ate  d o se .4

1. Desmeules s . et aỉ. Acute pbosphate nephropaihy and renal ỉaỉlure. N 
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Local t a x ĩá ly . R c c ta l g a n g re n e  h a s b e e n  a sso d a te d  w ith  
th e  u se  o f p h o sp h a te  e n e m as ỉn  e ỉd e rỉy  p a tìe n ts  an d  vvas 
b e lie v e d  to  b e  đ u e  to  a  d ire a  n e c ro ó sm g  e ffe c t o í th e  
p h o sp h a te  o n  th e  re a u m .1

1. Sweeney JL  etaL Recul gangrene: a compỉỉcatíoQ oỉ phosphate enema. 
M eềJ Aust 1986; 144: 374-5.

Precautions
P h o sp h a te s sh o u ld  n o t g e n e ra lly  b e  g iv e n  to  p a tỉe n ts  w ith  
se v e re  re n a l im p a iim e n t T h e y  sh o u ld  b e a v o id e d  in  
p a tie n ts  w h o  m a y  h a v e  lo w  se ru m -c a ld u m  c o n c e n tra tío n s . 
as th e s e  m a y  d e c re a se  fu rth e r , a n d  in  p a tie n ts  w ith  in íe c te d  
p h o sp h a te  re n a l c a lc u li. P o ta ssiu m  p h o sp h a te s sh o u ld  b e 
a v o id e d  in  p a tie n ts  w ith  h y p e rk a la e m ia  a n d  so d ỉu m  
p h o sp h a te s sh o u ld  g e n e raO y  b e  a v o id e d  in  p a tie n ts  w ith  
c o n g e stiv e  h e a rt fa ilu r e , h y p m e n s io n , a n d  o e d e m a . S e iu m  
d e c tro ly te s  a n d  re n a l h m c tío n  sh o u ld  b e  m o n ito re d  d u rin g  
th e ra p y , p a rtìc u la r ly  ư  p h o sp h a te s a re  g iv e n  p a re n te ra Q y . • 

O ra l o r re c ta l so d iu m  p h o sp h a te  p re p a ra tio n s ỉo r  b o vve l 
e v a c u a t io n  sh o u ld  n o t b e  u se d  in  p a tie n ts  w ith  
g a s tro in te s tin a l o b s tru c tio n . in íla m m a to ry  b o vve l d ise a se . 
a n d  c o n d itio n s  vvh e re  th e re  is  lik e ly  to  b e  in c re a s e d  c o lo n ic  
a b so rp tio n . T h e y  sh o u ỉd  b e u se d  c a u tio u s ly  in  e ld e rìy  a n d  
d e b ilita te d  p a tíe n ts , a n d  in  th o se  w ith  p re -e x is tin g  
e le c tro ly te  d is tu rb a n c e s  (se e  E H e c ts o n  E le c tro ly te s , a b o v e ).

Porphyria. T h e  D ro g  D a ta b a se  ỉo r  A c u te  P o rp h y iia , co m - 
p ile d  b y  th e  N o n v e g ia n  P o rp h y tia  C e n tre  (N A P O S ) an d  
th e  P o rp h y ria  C e n tre  S w e d e n , d a ss iũ e s  p o ta ssiu m  a n d  
so d ỉu m  p h o sp h ate s a s n o t p o ip h y iin o g e n ic  th e y  m ay  b e

u se d  a s d ru g s o i  f ir s t  c h o ic e  a n d  n o  p re c a u tỉo n s  a re  
n e e d e d .1

1. The Dmg Daubase for Acute Porphyrla. AvalUble 1C http://www. 
drugs-poiphyrU.org (accessed 26/10/11)

Inieradions
O ra l p h o sp h a te  su p p le m e n ts sh o u ld  n o t b e u se d  w ỉth  
a lu m in iu m . c a ld u m , o r m ag n e siu m  sa lts  a s th e se  w ill b in d  
p h o sp h a te  a n d  re d u c e  it s  a b so ip tio n . V ita m in  D  in c re a se s 
th e  g a s tro in te s tin a l a b so tp tío n  o i  p h o sp h a te s an d  th e re ỉo re  
in c re a s e s  th e  p o te n tia l fo r h y p e rp h o sp h a ta e m ia .

E ty p e ip h o sp h a ta e m ia , h y p o c a lc a e m ia . a n d  h y p e m a tra e - 
m ia  a re  m o re  lik e ly to  o c c u r w ith  p h o sp h a te  e n e m as o r o ra l 
Ia x a tiv e s  ư th e se  a re  g iv e n  to  p a tie n ts  rc c e iv in g  d iu re tic s  o r 
o th e r d ru g s th a t m ay  a ffe a  se n u n  e le c tro ly te s . T h e  r is k  o ỉ 
e c to p ic  c a ld ã c a tio n  m a y  b e  in c re a se d  b y  c o n c u rre n t u se  o í 
c a ld u m  su p p le m e n ts o r c a ld u m -c o n ta in in g  a n ta d d s .

T h e  r is k  o f h y p e ik a la e m ia  is  in cre a se d  ư p o ta ssiu m  
p h o sp h a te s a re  g iv e n  w ith  d ru g s th a t c an  in a e a s e  se ru m - 
p o ta ssiu m  c o n c e n tra tio n s .

Pharmacokinetìcs
A b o u t tw o -th ird s  o f ỉn g e ste d  p h o sp h ate  is  ab so rb ed  h o m  
th e  g a sư o in te s tín a l tra c t . E x c e s s  p h o sp h ate  is  m a in ly  
e x c re te d  in  th e  u rin e , th e  re m a in d e r b e in g  e x a e te d  in  th e  
ía e c e s .
R e íe re n c e s .

1. Lârson JE, ft a i La xa ỉlve phosphate poisonỉng: phannacokiĐetiQ oỉ 
se rum phosphorus. Hum Taxieoỉ 1986; 5: 45-9.

Human Requirements
P h o sp h o ru s re q u ứ e m e n ts a re  u s u a lly  re g a rd e d  a s e q u a l to  
th o se  o f c a ld u m .

M o st fo o d s c o n ta ỉn  a d e q u a te  a m o u n ts o f p h o sp h a te , 
p a rtic u la r ly  m e a t a n d  d a iry  P ro d u c ts , h e n c e  d e h d e n c y  is  
v ir tu a lly  u n k n o vvn  e x c e p t in  c e rta in  d ise a se  S ta te s, in  
p a tie n ts  re c e iv in g  to ta l p a re n te ra l n u tr it io n , o r in  th o se  w h o  
h a v e  re c e iv e d  p h o sp h a te -b in d in g  d ru g s ỉo r  p ro lo n g e d  
p e rio d s ; fo r fu rtb e r d e ta ils  se e  u n d e r H yp o p h o sp h a ta e m ia , 
p . 1 7 7 7 .1 .

UK and us recommended dietary intake. In  th e  U K  d ie t- 
a ry  r r íe re n c e  v a lu e s  (D R V — see  H u m a n  R e q u ứ e m e n ts, 
p . 2 0 4 6 .1 )' a n d  in  th e  U S A  d ie ta ry  re íe re n c e  in ta k e s  
in d u d in g  re co m m e n d e d  d ie ta ry  a llo v v a n c e s (R D A )2 h a ve  
b een  p u b lish e d  fo r p h o sp h o ru s. In  th e  U K  th e  re íe re n c e  
n u tr ie n t in ta k e  (R N I) fo r a d u lts  is  a b o u t 5 5 0  m g 
(1 7 .5  m m o l) d a ily ; n o  a d d itio n a i a m o u n t is  reco m m en d ed  
fo r p re g n a n cy  a lth o u g h  a n  a d d iũ o n a l a m o u n t o í a b o u t 
4 4 0  m g  (1 4 .3  m m o l) d a ily  is  a đ v ise d  d u rin g  la c ta tio n . In  
th e  U S A  th e  R D A  is  1 2 5 0  m g d a ily  ío r  th o se  ag ed  9  to  18 
y e a is  an d  7 0 0  m g  d a ily  in  a d u lts ; n o  in c re a se  in  R D A  is  
Teco m m en d ed  d u iin g  p re g n a n cy  a n d  la c ta tio n . A  to le ra b le  
u p p e r in ta k e  le v e l o f 4 g  d a ily  h a s b een  se t ìn  a d u lts  aged 
u p  to  7 0  y e a rs ; in  th o se  o ld e r th a n  7 0  a m a x ũ n u m  o f 3 g 
d a ily  is  re co m m e n d e d .2
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Preparatíons
P ro p ria to ry  P rop o ratio ns (d e ta ils  a re  g iven  in  V o lu m e B )
Sáig h  ing red ianl  Prapo ra lio n s . A r g D e n v e rla x ; D ico ỉa n ; En e - 
m ob Fos£acob F o sfa ta rm a t; F o s ía la x ' Fo sfo -D o m ; Fo sío ad itab  
Po sỉo b arig rab  G a d o lax; K iite l E n e m a ; P ro n to n em a; S ila x a ; Tek- 
ỉe m a ; AustráL: C e llo id s PP  85-h C e llo id s SP  9 6 f; D ia co l; H ee t 
Pho sp ho -Sod a; P le e t R ead y-to -U se ; Pb o $phate-Sand o z; Phos- 
p h o p re p t: Austrừc. P le e t Phospho-Soda; R e la x y lt ; Betg.: 
C o le xk ly sm a ; P le e t E n e m a ; P le e t Phospho-Soda; K a lip h o s; 
So d ip h õ s; Braz.: p le e t E n e m a ; Ph o sío en em a; Canad.: E n e m a ; 
P le e t E n e m a ; P h o s la x  P h o sp h ates; R e lie v e t; Ckữe. P a b u la xo l' 
P le e t E n e m a ; F le e t Fo sfo so d a; a ậ n a :  P le e t Enem a (R 7 3 ); P Ịeet 
Phospho-Soda {HỊyL); G u  P in g  ( H ¥ ) ; Q ing  K e  Lo ng  ( # “1 14 ); 
D a m .:  P le e t; P h o sp h o ra l; Pin.: P h o sp b o ra l; Pr.: C o lo ld t; F le e t 
Pho sp b o -Sod a; Ger.: P le e t Pho sp ho -Sod a; P re k a -C ly s s t; Iso - 
g u ttir Gr.: B io ld ysm ; Ene m a õoopen P le e t Enem a ; P lee t 
R ead ý-to -U se ; F o sfo la x ; K ly sm o l; Bong Kong-. E n e m o lt; P lee t 
E n e m a ; H e e t Pho sp ho -Sod a; U n im a ; Hung.: F le e t Phospho- 
So d a; O p tad d ; Indỉa: E x e ly te ; E x ic  ỉndon.: F le e t E n e m a ; F le e t 
Phosposoda; Iri.: F le e t Pho sp ho -Sod a; F le e t; Israel: F le e t 
E n e m a ; Malaysũc P le e t E n e m a ; F le e t P ho sp ho -Sod a; Mex.: 
P le e t Ene m a P o sí-S o d io ; F le e t P S ; Neth.: F le e t G e b n ũ ksk la a r 
K ly sm a t; Ph o sp h o rak Norw.: P le e t Pho sp ho -Sod a; Phosphorab  
NZ: F le e t P ho sp hate E n e m a ; F le e t Pho sp ho -Sod a; Pkữipp.: 
H e e t E n e m a ; O k sn a f; Pho sp ho -Sod a; PoL: En e m a ; H e e t Phos- 
p ho -So d a; P h o sp h o -La xa tìve Ỷ ; R e cta n a l; Port.: F le e t E n e m a ; 
Ẽ le e t Pho sp ho -Sod a; Rus.: P le e t Phospho-Soda (<t>/nrr ® ocộo- 
co aa ); Singapore: P le e t E n e m a ; F le e t Pho sp ho -Sod a; Phos- 
p h ates; Spaim  P o sỉo e va c  Fo sfo so d a; La in e m a ; SwetL: Phos- 
pho rab  Switz.: F re k a -C ly ss : Thai.: P a ta r 88 E n e m a ; R IS S ;

All cross-reíerences reíer to entries in Volume A

http://www.tta.iov
http://pedlatrla
http://wwwJda.gov/Drugs/
http://www.fda.gov/Dnjgs/DnigSa%c3%adety/
http://www
http://www.nap.edu/

