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Sarcoidosis. Chloroquine and hydroxychloroquine have 
been tried in the management oí sarcoidosis (p. 1612.2) as 
altematíves or adjuncts to corticosteroid therapy. For 
reíerences to the use of hydro3tychloroquine, see under 
Chloroquine, p. 651.1.

skin disorders. For reíerence to the use of hydroxychloro- 
quine in a variety of skin disorders. see under Chlort- 
quỉne, p. 651.2.

Systemic lupus erythematosus. Andmalarịals have been 
widely used in the treatment of lupus erythematosus 
(p. 1613.3), partìcularly its cutaneous mandestations, 
although much of the evidence is based on case series and 
reports.1 Hydroxychloroquine is most vvidely used,1-2 as it 
is thought to have fewer adverse eííects than chloroquine. 
although any beneht with chloroquine generally stans to 
become evident within several vveeks of starting treat- 
ment, wheTeas it may take up to 2 months for any effea 
of hydroxychloroquine to be seen. For extracutaneous dis- 
ease, antimalarials are often combined with other drugs; 
ơeatment may be continued for many years. For reíerence 
to precautions to reduce the risk of retiropathy see Eííects 
on the Eyes, under Adverse Eííects õf Chloroquine, 
p. 651.2. There is evidence from a case-control study’ that 
lohg-teim hydroxychloroquine treatment is assodated 
with improved survival in patientỉ with SLE, and some 
consider it'to be underused.2 It has been suggested that 
hydroxychloroquine may also have a role in redudng the 
thrombotic symptoms of SLE, induding in patients VYith 
antíphospholipid syndrome.4
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Venoos thromboemboiism. Standard prophylaxis for sur- 
gical patients at high rìsk of venous thromboembolisra 
(p. 1274.1) is usually with an anticoagulant. Hydroxy- 
chỉoroquine has been described by some as an antiplatelet 
agent1 and although its mechanism of action ũ  uncertain 
the inddence of ỉatal pulmonary embolism has been 
reduced in patients given hydroxychloroquine prophylac- 
tícaỉly aỉter total híp replacement;2- the usual daily divided 
oraỉ dose was about 800 mg hom the day beỉorẽ surgery 
untỉl disdiarge; larger doses had been used.

See also Systemic Lupus Erythematosus, above.
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Adverse Effeds, Treaừnent, and Precautions
As ỉor Chloroquine, p. 651.2.

Breast íeeding. Hydroxychloroquine has been deteaed in 
human breast milku  but no adverse e i í e c t s  have been 
seen in breast-ỉed inỉants and the American Academy of 
Pediatrics conãders3 that it is thereíore usually compatible 
with breast íeeding.
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Sfeds on the eyes. The main adverse effects of chloro- 
quine and hydroxychloroquine on the eye are keratopathy 
and retinopathy. VVith respect to retinopathy, precautìons 
shouỉd be taken in patients undergoing long-term treat- 
ment, as desaibed under Chloroquine on p. 651.2.
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Effeds on giucose metabolism. For the elỉects of hydroxy- 
chloroquine on glucose metabolism, see under chloro- 
quine, p. 651.3.

Overdosoge. References1_4 to the management of 
hydroxychloroquine overdose. Management has largely 
been based on that used for overdoses of chloroquine 
(p. 652.2).
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Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Cencre Svveden, dassiỉies hydroxychloro- 
quine as possibly porphyrinogenic; it should be used only 
when no safer altemative is avaỉlable and precautions 
should be considered in vulnerable patients.1

For a dlscussion o! ihe use oỉ other antimalarials in 
patients with porphyria. see under Precautions íor 
Chloroquine, p. 653.1.
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Pregnancy. In a study1 of 133 pregnandes in 90 vvomen 
treated with hydroxychloroquứie, no statistical difference 
in pregnancy outcome was íound compaređ with a conữol 
group consisting of 70 pregnandes in 53 women. It was 
conduded that the Bndings supported preliminary evi- 
dence for the saíety oỉ hydroxychloroquine treatment in 
pregnancy, and that treatment should probably thereíore 
be maintained during pregnancy in patients with SLE. A 
later systematic re^evv2 also conduded that there vvas no 
increased risk of congenital deỉects, spontaneous abortion, 
íetal death or prematurity assodated with use of hydroxy- 
chloroquine for auto-immune diseases during pregnancy.
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interactions
A s  for Chloroquine, p. 653.2.

Pharmacokinetics
The pharmacokinetics of hydroxychloroqulne are similar to 
those of chloroquine (see p. 653.3).
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Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingrecEent Prepanrtions. A r g Axokine; Evoquin; Metứel; 
Narbon; Plaquenil; Polirreumin; A u s tra l.:  Plaquenil; B elg .:  
Plaquenil; B ra z .: plaquinol; Reuquinol: C atuuL : Apo-Hydroxy- 
quúie; Plaquenii; Pro-Hydroxyquinc; C hữc. ninol; Ptaquinol; 
C hintr. Fen Le Plaquenil Cz.: Plaquenil; D e n m .:
Ercoquin; Plaquenil; F itu :  OxUdorin; F r.: plaquenil; G er.: 
Quensyl; Gr.: Plaquenil; H o n g  K o n g : Plaquenil; I n d ia : HCQS; 
HQTon Hydrocad; Hydroquin; Oxcq; Oxy-Q; IrL : Plaquenil; 
Israel: Plaquenil; Iia L : Plaquenil; M a la y s ia : Plaquenil; M ex .:  
PiaqueniL N e th .:  Piaquenil' N o r w .:  plaquenil; N Z : Plaquenil; 
P h il ip p .: Plaquenil: P o rt.: Plaquinol; R u s.: Iưimard (ỈỈMMapA); 
Ptaquenil (ILiaxBeKnn); S in g a p o re . PlaqueniL S p a in :  Dolquine; 
S w e í :  Plaquenil; S v n t ỉ . :  Plaquenil; T h a L : HCQS; Hydroquin; 
Ptaquenil; T u r k .:  Plaquenil; U K : Plaquenil; U kr.: Immard 
(ỈỈMMapA); Plaquenil (IXnaKBeHHJi); U S A : Plaquenil; V enez.: Pla- 
quinol.

Phormacopoeial Preparationỉ
BP 2014: Hydroxychloroquine Tablets;
USP 36: Hydroxychloroquine Sulíate Tablets.

Lumefantrine (BAN, USAN, rìNNi
Beniflumeloli Benílumetol; Lumeíantrin; Lumefantrina; 
Lurnéfahtríne; Lumeíantrinum; Lumefentiyna; /lyMe<ị>aH-
TpHH. .••;■■■ . ■ ■   :■

■‘2,7-Dichlorò-9-[(4<hlorophenyl)methylene]-a-t(dibutylami- 
no)methyQ-9H-fiuorenfr4-methanol. ■■■■'■.-

;C3oH3ANO=528.9 
CAS —  82 ĩ86-77-4.
UNÌI—F38R0JR741
Pharmocopoeias. In O iin .

Uses and Administration
Lumelantrỉne is a dichlorobenzylidine derivative given 
orally with artemether (p. 648.1) for the ưeatment oi 
uncomplicated laldparum malaria (p. 644.1). In some 
countries, the combination ís also used for the treatment oỉ 
chloroquine-resistant non-íaldparum malarìa. Lumeían- 
trine is a blood schỉzontodde vvith a relatively slow onset oí 
actìon but it has a longer duration of aaion than 
anemether. The combination is given as a six-dose regimen, 
with cach dose containing lumelantrine 480 mg and 
artemether 80 mg. The íírst dose is gi ven at initial diagnosis. 
vvith subsequent doses given aíter 8, 24, 36, 48, and 60 
hours; it has been suggested that doses be given aíter a mllky 
drink or ĩat-containing food to ensure adequate absorption.

For details oí dosing in children, see belovv.
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Administration in children. Lumeíantrine may be given 
orally to iníants and children, with artemether, íor the 
treatment of uncomplicated ĩaldparum  malaria. In 
some countríes, the combination is also used for the treat- 
ment of chloroquine-resistant non-falciparum mal- 
aria. A total of 6 doses are given, starting at diagnosis and 
repeated aher 8, 24, 36, 48, and 60 hours; recommended 
doses according to body-weight are as íollovvs:
• 5 to 14kg: lumeíantrine 120mg with artemether 20mg
• 15 to 24 kg: lumeĩanaine 240 mg with artemether 40 mg
• 2 5 to 34 kg: lumelantTĨne 360 mg with artemether 60 mg
• over 35 kg: as for adults (see abõve)
Íthasbeen suggested thatdosesbegivenahera milky drink 
or fat-containing ỉood to ensure adequate absorption.

Adverse Effects and Precautions
Adverse effeas assodated with the combination of 
lumeíantrine vvith artemether commonly indude head- 
ache, dizziness. sleep disturbance, palpitaùons, gastro- 
intesúnal distuibances, anorcxia, prurítus, rash, cough, 
anhralgia, myalgia, and ĩatigue.

Lumeíantrine-artemether may cause prolongatỉon of the 
QT Interval, and thereíore should be avoided in patients 
with serum-potassium or magnesium diỉturbances, any 
dinical condition knovvn to prolong the QT interval (such as 
congenital long QT syndrome, symptomatic cardiac 
arrhythmia, or severe heart tailure), or a íamily history of 
sudden cardiac death.

Lumefanưine-artemether should be given vvith caution 
in severe hepatic or renal impairment and ECG and blood 
potassium monitored.

Effects on the blood. Severe haemolytic anaemia necessi- 
tating corticosteroid treatment, blood transíusion, and 
haemodialysis occurred in a patient aỉter taking 8 lume- 
íantrine-artemether tablets aher a malarial attack.1 It was 
considered that, given its molecular similarity to other 
antimalarialỉ known to cause haemolysis, the causative 
drug was probably lumetantrine.

1. M é ra t s .  e l a i. C a s t r ep o r t: c o m b ln ad o n  a n c m c ứ ic r- ỉu m c ía n tr in c  and  
h a em o ty t lc  a n a e m ia  fo llow ing  a  m alarỉa l a u a c k . T ra ru  X  S k  T ro p  M ed  H y$  
2003; 97 : 4 3 3 -4 .

Porphyría. The Drug Database íor Acute Porphyria, com- 
piỉed by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria c en tre Svveden, dassiíies the combination 
of lumeíantrine plus artemether as probably porphyrino- 
genic; it should be prescribed only íor compelling reasons 
and precautions should be considered in all patients.1

All cross-reíerences reíer to ehtries in Volume A



Lumefantrine/Mefloquine Hydrochloride 657

For a discussion of the use of other antimalarials in 
patients with porphyria, see under Precautions for 
chloroquine, p. 653.1.
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Interactìons
Use of lumefantrine-artemether should be avoided in 
patìents who are using other drugs known to prolong the QT 
interval (such as haloỉantrine. quinine, and meíloquine). 
For patients previously tteated with haloíantiine, lỉcensed 
product inỉormatiọn recommenđs that at least a month 
should pass beíore starting lumẽỉantrine-artemether. The 
combination is also considered contra-indicated in patients 
taking any drugs that are metabolised by the cytochrome 
enzyme CYP2D6, particularly those with cardiac eữects 
(ìnduding amitriptylme, domipramine, Oecaìnide, imipra- 
xnine, and metoprolol). Given the long eliminatiọn half-life 
of lumetantrine (see Pharmacokỉnetics, below), care must 
also be taken when starting potentịally interạcting 
medications soon aíter lumelantrine has been stopped.

Pharmacokinetics
The bioavailability of lumeỉántrìne after oral đoses is 
variable; absorption begins aíter a lag-time of up to 2 hours 
and bioavailability is substantially increased when given 
vvith íood, particularly meals high in ỉat. Peak plasma 
concentrations occur aiter about 6 to 8 hours. Lumeíãntrine 
is almost cõmpletely protein bound. It is considered to be 
metabolised mainly in the liver and is excreted in the íaeces. 
The elũnination half-life is reported to be betvveen 4 to 6 
days in patients with malaria.
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Preparatíons
Propnetary Preparations (details are given in Volume B)

Muhi-ingredient Preporotions. A u s tra L :  Riamet A u s tr ia : Riamet; 
Belg.: Co-Artesianẽ; Riamét; Cz.: Riamett; F r.: Riamet; G er.: 
Riamet; C r.: Riamet Ind iar. Alỉthen Arh-L.' Arluíe; Arsumet-L; 
Arte Plus; Coartrin; Combither; Falcũnax Plus; Faldrid; 
Lumeart' Lumecap-A; Lumerax; Lumethen Malatrit-EL; 
ìn d o n .:  Coartem; N e th .:  Riamet; p h ữ ip p .:  Coartem; Port: Ria- 
met; S .A fr .:  Coartem; s in g a p o r e :  Rlaraet; Sv/eíL: Riamet; 
S w itz .:  Riamet* T h a i.:  Coartem; U K: Riamet; U S A : Coartem.

Mefloquine Hydrochloride
IBANM, USAN, rlNNMI
Hidrodoruro de mefloquina;,Meflochina Cloridrato; Mefio- 
chin-hydrochlorid; MeAokiinihydrokloridi;. MeAokin-hidrok- 
lorld; MeflokịnhydrokìọrỊd;^ẹflọkyifiọ hidrochloridas; Meílo- 
quina, hidrodoruro de; MéAoquine,- Chlorhydratẹ de; 
MeAoquinhydrochlòrid,- MeAòquíni Rydròchloridum; Ro-21- 
5998 (meíloquine); Ro-21-5998/001 (meíloquine hydro- 
chlorlde); WR-T42490 í(meffoquine); ..Meộ/ioxMHa 
IViflpoxnopMfl. -'V •• '•■•••.’
(fl5)-[2,8-Bis(trifluoromethyl)-4-quinolyl]-(5/?)-(2-piperidyl) 
methanol hydrochloride/ " V-:V • ' •
Ci7H,sF6N2Ó,HCI=414.8
015 r— .. 53230-10-7 (meAoquine); 51773-92-3 (rpe/loquiộe 
hydrochloride) ,. , , ,
ÁTC —  P01BC02. . '
UNII —  5Y9L363603 ' I  - . .  ,

Pharmacopoeias. In Eur. (see p. vii), Int., Jpn, and us.
Ph. Eur. 8: (Meíloquine Hydrochloride). Ạ white or slightly 
yellow, crystaỉline powder. It shovvs polymorphism. Very 
slightly soluble in waten soỊuble in ạlcộhoĩ; ừeély soluble in 
mẽthyi alcohol. Protect hom light 
ƯSP 36: (Meũoquine Hydrochloride). A white or slightly 
yellow, crystalline powder. It exhibits polymoiphism. Very 
slightly soluble in water; soluble in alcohol; íreely soluble in 
methyl alcohoỉ. Store in airtight containers at a temperature 
benveen 15 degrees and 30 degrees. Protea from light.

Sorption. For reíerence to loss of meAoquũie hydro- 
chloride from Solutions during membrane hltration, see 
Chloroquine, p. 650.2.

StabiGty. A report of the photolytic degradation of meflo- 
quine hydrochloride in water.1

1. T an n e se n  HH. G rỉsỉỉngaas A -L  P ho tochem ỉcal s tab illty  o f  bioỉogicalỈỴ 
activ e  c o m pounds n :  pho to c h em ica i decom positỉon  o ỉ m e ilo q u ln e  in  
w a te r . ỉn t J  P h arm aceu từ s 1990; 60 : 157-62.

Uses and Administratìon
Meíloquine is a 4-methanolquinoline antimalarial celated to 
quinine. It is a blood schizontodde eữective against all íonns 
of malaria inđuding chloroquine- or multidnig-resistant 
strains of P la sm o d iu m  Ịa ld p a r u m , although some strains are 
naturally resistant to meQoquỉne. ỉt is used for the treatment 
of uncomplicated taldparum malaria and chloroquine- 
resistant vivax malaria, and alsọ for malaria prophylaxis (see 
below). MeAoquine is also used aíter treatment with an 
artemisinin derivative for acute uncomplicated malaria, to 
reduce the risk of recmdescence.

Meũoquỉne ís given orally as the hydrochloride but 
variation in the way doses are expressed couỉd lead to 
conhision. In the UK and elsewhere, doses are expressed in 
terms of the base and a dose of 250 mg base is equivalent to 
about 274 mg of meĐoquine hydrochloride. In the USA. 
doses are expressed in terms of the hydrochloride and a dose 
of 250 mg ỉs thereíore equivalent to only about 228 mg of 
meũoquine base. Doses in the USA could thereíore be about 
10% less than elsevvhere.

For the tr e a tm e n t o f  un co m p lica ted  m a ĩa r ia  in  n m - ỉ m m u n t  
tra ve lỉe rs , WH0 recommends 25mg/kg of meũoquine base 
gi ven in a split-dose regimen of 15 mg/kg initíally, !ollowed 
by lOmg/kg 6 to 24 hours later. Hovvever, the B N F  notes 
that meũoquine is rarely used ĩ o r  treatment o i  faldpanim 
malaria or chloroquine-resistant non-íaldparum malarìas 
due to concem about resistance and, in the case of the 
non-íaldparum malarias, the availability oỉ better tolerated 
tteatments.

For the tr e a tm e n t o f  un co m p lica ted  Ị a là p a r u m  m a la r ia  ù t  
e n d e m ic  areas, WHO reconunends that meAoquine 25 mg/kg 
be given with a 3-day course of artesunate (see p. 648.2); 
the meíloquine dose may be given as the split-dose regimen 
above, or ãs 8.3 mg/kg õnce daily ỉor 3 days.

For the p ro p h y la x is  of malaria, a once-weekiy dose of 
250 mg meíloquine base has been recommended; prophy- 
laxis should start at least 1 week. but preíerably 2 to 3 weeks 
beíore entering the malarious area and continue ỉor 4 vveeks 
aíter leavùig.

For turther iníonnation, and for details of dosing in 
children, see below.

Administration in chiklren. Meũoquine may be given 
orally to inỉants and chiỉdren tor malaria prophylaxis, as 
well as for the treatment of uncomplicated íaldparum 
malaria and chloroquine-resistant vivax malaria, although 
it is not licensed ỉor use in chilđren under 3 months of age 
or weỉghing less than 5 kg.

For the treatm ent of uncomplicated malaria in 
non-ùxunune travellers, WHO* recommends 25 mg/kg of 
meQoquine base given ÚI a split-dose regimen of 15 mg/kg 
initially, íollovved by 10 mg/kg 6 to 24 houis later.

For the treatm ent of uncomplicated ía ldparam  
m alaria in endemỉc areas, WHƠ2 recommends that 
metloquine 25mg/kg be given with a 3-day course of 
artesunate (see p. 648.2); the meíloquine dose may be given 
as the split-dose regimen above, or as 8.3mg/kg once daily 
for 3 days.

Recommended doses for prophylaxis are generally 
based on 5 mg/kg ol meũoquine base as a single weekly dose 
in children vveighing over 5 kg.1 Typical once-weekly doses 
used in the UK3 for inỉants and children from 5 kg body- 
weight and over 3 months of age are as follows:
• 5 to 15.9kg (3 months to 3 ỹeats 11 months): 62.5mg
• 16 to 24.9kg (4 years to 7 yẽars 11 raonths): 125 mg
• 25 to 44.9 kg (8 ỳears to 12 yeais 11 months): 187.5 mg
• 45 kg and oven the adult dose (see above)

1. W H O . ỉn tcm a tỉo n a l tra ve l a n d  h eah h . 20  ỉ  ỉ  e d . A vaỉlable ãU  h t tp : / /w w w . 
w h o .ỉn ư Ì th /c n /  (accessed 17 /06 /11 )

2. W H O . G u id tlin a  Ịo r  the trea tm en t o f m a ia ria . 2 od  ed . G eneva: W HO , 
2010 . A vaỉỉab ỉe  a c  h trp ://w h q lib đ o c .w h o .in t /p u b ilc a tio n s /2 0 101 
9 7 8 9 2 4 1 547925_.cng.pdl (accesseđ 0 9 /0 7 /1 0 )  U pdate  ( ỉssued  A prũ  
2011) avaiỉab le  a c  h ttp : //w w w .w h o .in t /m a  la ria /p u b lica tío n s /a to z /m a L  
trea td ìỉỉd _ re v ise d .p d í (accessed 20 /05 /11 )

3. P u b lic  H ea lth  E ngỉand . G u ỉde ỉỉnes  fo r m a ỉa r ia  p rev e n tỉo n  ỉn  trav e lle rs  
ừ o m  th e  UK (ỉssueđ A u g u s t 2013). A vailab le  a t  h ttp : / /w w w iip a .o rg . 
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Mataría. The overall treatment and prophylaxis of malaria 
apd the place of meũoquine in cuiTent rẽcommendations 
are discussed on p. 644.1.

T R E A T M E N T . Clinical studies have shown meUoquine to 
be eữectìve in the treatment of chloroquine- or niultidrug- 
resistant íaldparum malarìa. It is also eííective in 
non-faldparum malarias, but is not noimally required 
since theỹ usually respond to chloroquine.

Meũoquine has been widely used as an altematìve to 
regimens using quinine for the treatment of diloroquine- 
resistant or multidrug-resistant sơains of P la sm o d iư m  
fid lr íp a ru m . It is now also used with an artexnisinin deiivative 
in multidnig resistance (see p. 649.1).

As there is no parenteral íormulation oỉ meũoquine 
currently available it can only be used in patients who can 
take oral medication and is thereíore unsuitable ỉor sole 
ơeatment in severe iníections. MeHoquine has produced 
adequate bỉood concentrations by the nasogastric route, but 
this route cannot be relied upon in seriously Ỉ1X patìents.1 Iỉ 
meỉloquine is gỉven to patients after parenteral doses of 
quinine, it is recommended that a period of 12 hours should 
be allowed after the last dose o{ quinine to avoid toxidty.

WH02 considers that dmgs used ỉor the treatment of 
uncomplicated íaldparum malaria may in prindple be 
carríed as a s ta n d b y  ỉor use in similar doses íor the 
emergency seU-treatment of malaria, although meũoquine 
is not recommended by WHO as a ũrst-linẹ regimen.

PROPHYLAX1S. It had been hoped that meũoquine could 
be reserved for the treatment oỉ malaria, but increasing drug 
resistance to chemoprophylactic regimens has led to it being 
vvidely used for malaria p H ^ y ^ ^ .1 VVHO recommends2 
that meũoquine should be used where there is a high risk oỉ 
ỉaldparum malaria and drug resistance or a moderate to low 
risk but vvith high drug resistance. The equivaỉent o l  250 mg 
of meũoquine base is given every week, starting 1 to 3 
vveeks beíore departure, and continuing throughout the 
period of exposure and for 4 vveeks after leaving the 
malaríous area. Starting meũoquine prophylaxỉs 2 to 3 
weeks beỉore exposure allows ỈOT detection of possible 
adverse eííects beíore travelling (see EHects on the Nervous 
System, p. 658.1, for concems about neurotoxidty). It is 
now considered that meAoquine prophylaxis can be given 
for periods of up to One year instead oỉ the previous limit of 
3 months.

In the event oỉ breakthrough malaria during malaria 
prophylaxis there may be a delăy of up to severãi months 
beíore the onset o ỉ  symptoms in contrast to that seen with 
other torms of prophỹlaxis.* MeÁoquine should not be used 
for treatment ữ it has been úsed for prophylaxls.

1. C h a m h a v a n ỉd ỉ Ỹ , á  a l. ỉn tra g a sn ic  m eS o q id n e  ỉs absoxbed rap ỉd ly  ỉn  
pa tien ts  w ith  cerebraỉ m aỉarỉa . A m  J  Trop M ed R y s  1985; 34 : 1028-36 .

2 . W HO. ừ ttem a tío n a l tra ve ỉ an d  heatứu  2012 ed. A vaiỉab ỉe  a t: h trp ://w w w . 
w h o .ỉn t/i th /e n  (accessed 29 /10 /12 )

3. S d ỉU g e n h a u ỉ p , t í  a i T he  positíon  o í m e tio q u ỉn e  aa  a  21st cen tu ry  
m aỉarỉa  chem oprophylax is. M a la r J  2010; 9 i 357.

4 . Day JH . B e h rèn s  RH. D eỉay in  cmset o i m aỉaxia w ỉth  m e íloqu ỉne  
prôphy lax ỉs. La n a tí 1995; 343: 398.

Schistosomiasis. A combination oỉ meũoquine plus arte- 
sunate (p. 648.2) has been investigated ỉor use in the 
treatment of schistosomiasis (p. 148.1). In a randomised, 
open-label study,1 meũoquine 250 mg plus artesunate 
lOOmg both given orally once daily for 3 days resulted in 
a cu re rate of 61% ạmong schoolchỉỉdren inỉected with 
Sch isto som a  h a em a to b iu m : high cure rates and egg reduction 
rates were also seen in children coinỉected with s. m a n so -  
n i.

1. K õ se r  J , t t  a l. EỈQcacy a n d  sa ỉety  o í m e ũ o q u ỉn c  a rte su n a te , m eS oqu ine - 
a rte su n a te , a n d  p raz iquan tel agaỉn st Sàtù tosom a h aem atobium : rando - 
m ỉxed. e xp ỉo ra to ry  o pen -labeỉ o ia ỉ. ơ ừ t ỉr tfrứ  D ừ  2 0 1 0 ; 3Ỉh 1205-13 .

Adverse Effeờs
Since meỉloquine has a long elimination half-life, adverse 
eữects may occur or persist up to several weeks after the last 
dose.

The most hequent adverse eílects of meũoquine are 
nausea, diarrhoea, vomitỉng, abdominal pain, anorexia, 
headache, somnolence, and sleep disorders, notably 
insomnia and abnormal dreams. Dizziness, vertigo, and 
loss oỉ balance may also occur, and in rare cases have 
continued for months after the drug was stopped.

Neurological or psychiatric disturbances have also been 
reported vvith meíloquine and indude sensory and motor 
neuropathies, ưemor. ataxia, visual disturbances, tinnitus 
and bearing impairment, convulsions, anxiety, depression, 
conhision, halludnations, panic attacks, emotional instabil' 
ity, aggression and agitatíon, and acute psychosis. There 
have been rare reports of suiddal ideatíon.

Other adverse eíỉects indude rashes, pruritus and 
urticaría, hair loss, musde vveakness, myalgia, liver hmctìon 
disturbances, and very rarely thrombocytopenia and 
leucopenia. There have been rare occurrences of erythema 
multìíorme and Stevens-Johnson syndrome. Anaphylaxis 
has occurred rarely. Cardiovascular eHects have induded 
hypotension, hypertension, tachycardia or palpitations, 
bradycardia, QT prolongation, and other minor ECG 
changes. There have been isolated cases oí atríoventricular 
block.

Incidence o f  a d v e r s e  effects. The írequendes 'o l  ađverse 
eữects reported1 in 134 soldlers given meũoquine hydro- 
chloride 250 mg vveekly ỉor malaria chemoprophylaxis 
were: diarrhoea (48%), nausea (13%), vomiting (2%), 
headache (13%), and dizziness (7%). All of 7 healthy sub-

The Symbol t  denotes a preparation no longer actively marketed
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jects who received a dose of meUoquine hydrochioride 
15mg/kg had symptoms that indudeđ vertígo, nausea, 
dizziness, and Ughtheadedness.2 The manuíacturers 
reported that dizziness occuưed in 24% o{ patìents with 
malaria trcated with 750 mg of meũoquine, in 38% ttea- 
ted with lg, and in 96% tteated with 1.5 g; spUtóng a 
dose into two doses given 8 hours apart can reduce the 
inddence of diz7Ĩness.3 A prospective study involving 
3673 patients ỉound that anoreáa, nausea, vomiting, diz- 
ziness, and sleep disorders were 1.1 to 1.4 túnes more ửe- 
quent in patients receiving meíloquine 25mg/kg for ưeat- 
ment oỉ malaria than in those receiving 15mg/kg. and 
that vomiting could be reduced by 40% if the higher dose 
vvas split and given as 15mg/kg ỉollovved by a turther 
lOmg/kg after 16 to 24 hours. The írequencỹ of adverse 
effects is reporteđ to be higher in subjects vvho become 
dehydrated.5

There has been concem that the adverse ettects of 
meUoquine, espedally neurùpsychiatric reactions, mlght 
limit its use for the prophylaxis of malaria but, as discussed 
under Eííects on the Nervous System. below, the inddence 
of adverse effeas does not appear to be greater than vvith 
other prophylactic schedules.

1. A rihur JD, t í  a l. M e tỉo q u ỉn e  prophylaxỉs. L a n c tí 1990; 335: 972.
2. P a tc h en  LC. tí ai. N euro log ic  reactions a ỉte r  i  th e ra p e u õ c  dosc o í 

m e ĩlo q u in e . N  Engĩ J Med 1939; 3 2 Ỉ : 1415.
3. S tũ rc h le r  D, tl al. N eu ropsych ia iric  side clíec ts o r m e n o q u in e . N  ErìjIJ 

Med 1 9 9 0 :3 2 2 : 1 752 -3 .
4. t e r  K u lle  FO, tí al. M e ũ o q u ỉn e  t r e a u n e m  o ỉ a cu le  ta lc ỉparum  m alaria : a 

p ro sp ec d v e  s tu d y  ol n o n -se r io u s  adverse  e ttec is in 3673  p a iien ts . Bull 
W H Ò  1995; 73: 6 3 1 -4 2 .

5. P c n y  IC. M alaria  p ro p h y lax ữ . BMJ 1995; 310: 1673.

Effects on the blood. Agranulocytosis was reported* In a 
patient with malaria 48 hours after treatment with a 
1250-mg course of meAoquine. The patient had previously 
taken 250 mg of meĐoquine weekly for 7 weeks vvithout 
adverse eííects. Thrombotic thrombocytopenic purpura 
has been reported2 in a patient aíter taking two Standard 
vveekly doses of meũoquine for malaria prophylaxis. 
Symptoms improved after plasmapheresis.

1. H e n n e q u in  c, tí  al. A granu locy to sis  d u r ú g  u e a tm e n t  w iih  m cA oquinc. 
Lanctí 1991; 33 7 : 984.

2. Pỉaccado ri E. t í  ai. T hrom bo tỉc -E h rom bocy topen ỉc  p u rp u ra  follow ỉng  
m a la r ia  p ro p h y lax is  w iih  m cA oqu inc . J  Anlimicrob Óưmotker 2006: 57: 
1 6 0 -1 .

Effects on the liyer. Acute íatty liver was reported1 in a 
patient who had recently received meíloquine 250mg 
weekly for 5 weeks for malaria prophylaxis. Symptoms 
resolved with fluid, electrolyte, and albumin replacement, 
aíter stopping meĐoquine. In another report,2 acute eleva- 
tion of liver ơansaminases, assodated with severe acute 
hepatitis. occurred in a patient with pre-existing mild 
hepatic impainnem after a 6-week course of meUoquine 
250 mg weẽkly.

1. G rỉeco  A. t í  a i A cute  ía tty  lív e r  a ỉ te r  m a la ria  p ro p h y lax ỉs  w ith  
m e ũ o q u in e . L a n a t 1999; 3 5 3 :2 9 5 - 6 . "

2. G o tsm a n  i  t í  a i M e ũ o q u ỉn e - in d u c e d  a cu te  h e p a tỉt ís . P h arm acơ th tra py  
2 0 0 0 ; 20 : 151 7 -1 9 .

Effects on the lungs. Acute pneumonitis requiring hospita- 
lisation1 was reported in a patìent after a single dose of 
oral meUoquine 250mg íor malaria prophylaxis. The con- 
dition slowly resolved after the drug was stopped but 
recurred wlth meUoquine rechallenge 4 months later, 
leading to intensive care unit admission. A subsequent 
case of eosinophilic pneumonia associated with meílo- 
quine prophylaxỉs has also been reported.2

Betvveên May 1989 and January 2008. the u s  FDA 
received 13 reports of pneumonitis assodated with 
me&oquine use at either treatment or prophylactic doses.3 
Although most of these patìents recovered tully aíter the 
drug was stopped. one death, in a 4-year old, occurred. 
Antibactetial treatment was not of beneíit in many cases, 
although one-thịrd of patientỉ improved after treatment 
with corticosteroids, suggesting a possible allergic aetiology.

1. S o c n Ị ỉen s  p . tí  aỉ. M cũOíỊuine-induced p n e u m o n itỉs . J  Travd Mtd 2006; 
13 : 1 7 2 -4 .

2. .K a tse n o s  s. t í  al. M e ilo q u ĩn c -in d u c e d  e o sin o p h ìlic  p n e u m o n ỉa . 
Pharmxodurapy 2007 ; 2 7 : 1 767 -71 .

3. FD A . M d lo q u ln e  H ydroch lo ride  (m ark e ted  as L ariam  an d  generics ); 
p n e u m o n itB . FDA Druj Saftty N M ltttr r 2008; 1: 4 1 -3 . A vailab le  at: 
h t t p : / / w w w . t d a . g o v /D r ú g s /D r u g S a t e ty / D r u g S a te ty N e w $ lẽ u e r /  
u c m  120613 .h tm # m eflo q u in e _ h y d ro c h Jo rid e  (accessed  0 8 /0 9 /0 9 )

Effecte on the nervous System. Neuropsychiatric reactions 
have been assodated with the use of metloquine1 
although various Ẽgures have been reported for their fre- 
quency. The UK CSM has quoted2 ũgures of 1 in 10000 to 
1 in 20000 for severe reactìons to p ro p h y la c tìc  doses and 
similarly the manuỉacturers report that 1 in 10 000 
patients given meũoquine prophylaxis will have serious 
problems. Others consider that the inddence of serious 
reactions is extremely low,J with a hequency of about 1 in 
80 000. The manuỉacturers have also reported that most 
reactions in patíents taking meUoquine íor prophylaxis 
appear to occur aíter the fứst dose and have suggested 
that monitoring aíter the first dose could identiíy 40% of

those at risk of neuropsychiatric eítects.'* Some authorities 
consider that over 75% ol such reactions to meHoquine 
are apparent by the third dose.5 Thls may aIlow for toler- 
ability problems vvith meAoquine prophylaxis to be identi- 
fied beỉore travel. There has been much discussion on the 
comparative tolerability oỉ antimalarials used {or chemo- 
prophylaxis. The inddence of adverse events, induding 
neuropsychiatric events, was comparable for meAoquine 
and chloroquine in 2 uncontrolled questionnaire studies, 
one in tourists4 and one in us Peace Corps volunteers.7 
However, in a more recent questionnaire ỉn ưavellers,’ 
although the inddence oí reported adverse events was 
súnữar íor meĐoquine and chloroquine plus proguanil, 
neuropsychiatric adverse events vvere signincantly more 
common in meAoquine redpients. In two randomised 
controlled smdies,910 both in military personnel, there 
was no dưterence between CNS symptoms in those given 
weekly meíloquine and those receiving chloroquine (with 
or vvithout proguanil). In one of these studies,10 a sub- 
group receiving a loadỉng dose of mefIoquine daily íor 3 
days initially had a higher inddence of CNS events. A 
revievv" of 10 controlled studies found no signilicant dit- 
íerence in the rates of vvithdravval and overall inddence of 
adverse effects íor medoquine and altemative prophylactic 
regimens, but mefloquine vvas more likely than other 
dmgs to cause insomnia and íatigue. Women (particularly 
first-time users of meOoquine, or those with a low BMI)12 
may be at greater risk of adverse eílects than men, and 
WHO has cõmmented that the occurrence of such adverse 
effens may mean that only highly motivated occupational 
subgroups or individuals at high risk of iníection with 
chloroquine-resistant malaria will be willing to continue 
with menoquine prophylaxis.13

Neuropsychiatric reactions are more ữequent after the 
higher doses oỉ medoquine used ỉor tr e a tm m t  than thosc 
used lor prophylaxis. Some vvorkers have estimated that 
overall 1 in 8000 medoquine users have such reactions. 
vvith the inddence 60 times higher aíter ưeatment than 
aíter prophylaxis.M Other vvorkers vvho have used meílo- 
quine in nearly 14 000 ưeatments calculated that the overall 
ừequency of serious neuropsychiatric reaaions was 1 per 
1754 treatments; it therefore appeared that seríous 
neuropsychiatric reactions were 10 times more probable 
after ưeatment than vvith prophylactic use of medoquine.15

A severe neurological syndrome assodated vvith meílo- 
quine treatment, with agitation, delirìum, stupor, hyper- 
pyrexia, mydriasis, and generalised rigors responded rapidly 
to tteatment with physostigmine, suggesting a Central 
anúcholinergic aetiology.14

A discrete post-malaria neurological syndrome (indud- 
ing an acute coníusional State or acute psychosis, 
convulsions, and ưemor) has been seen on recovery from 
ỉaldparum malaría and there appeared to be a strong 
assodation vvith medoquine although ỉt vvas not the only 
risk íaaor.17 Nevertheless the risk was considered 
unacceptable and the recommendation made17 that, 
where there was an eHective altemative drug, meQoquine 
should not be used aíter inỉtial ưeaunent of severe malaria.

Emergence delirium during recovery from general 
anaesthesia aỉter meQoquine prophylaxis has been reported 
in 3 cases.1*

There is evidence hom a small study19 in healthy 
subjects, and írom similar results in a n im a ls , that 
meQoquine may induce defidts in motor learning skills.
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Effects on the oesophagus. Oesophageal ulceration in om 
patient and discomỉort in another 4 was attributed ti 
svvalỉovvỉng meẼoquine tablets with insuhicient íluid.1

I .  Ph illips M . A n ũ m a U ria l m e 0 .oqu ine . M ed J  A u st 1994; 161: 2 2 7 -8 .

Effects on the slcin. Isolated cases of Stevens-Johnsor 
syndrome,1 severe tádal lcsions,2-3 exíoliative dermatitis, 
toxic epidermal necrolysis,5 psoriasis exacerbation,4 anc 
cutaneous vasculitis7 have been associated with qse o 
meíloquine for malaria prophylaxis.

For a comparison of the incidence of pruritus induced b> 
various antỉmalarìals, including mefloquine, see undei 
Chloroquine, p. 652.2.
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Overdosage. Cardiac, hepatic and neurological symptoms 
have been reported in a patient who inadvenently 
received 5.25g of meAoquine over 6 days.1 AU symptoms 
disappeared rapidly vvhen meUoquine was stopped.

1. Đ ourgeade A. t í  a l. In to x ỉca iio n  acc ỉden te ỉle  à la tn é ỉlo q u in e . P resse  M ea  
199<k 1 *  1903.

Precautìons
Tasks requiring fine coordination such as driving should not 
be undertaken during ưeaunent with meDoquìne or íor ai 
least 3 vveeks afterwards; in the case of prophylactic use, 
care should be exerdsed vvhile taking meũoquine and íor at 
least 3 weeks aỉter stopping it. The use of mcUoquine for 
malaria prophylaxis is comra-indicated in patients with a 
history of psychiatric (induding depression) or convulsive 
disorders. InCTeased plasma concentrations may occur in 
patients with hepatic ứnpairment. MeUoquine should be 
stopped should symptoms suggestive of psychiatric 
disturbance' occur during prophylaxis, and an altemative 
antimalarial substituted.

MeAoquine is teratogenic in a n im a ìs  and its use durứig 
pregnancy is best avoided; however, in areas of chloro- 
quine-resistant P la sm o d iu m  Ị a là p a r u m .' ' WHO States that 
meUoquine may normaUy be taken for malaria prophylaxis 
during the second and third trimesters of pregnancy. It is 
recommended that vvomen sbould also avoid becoming 
pregnant during, and tor 3 months atter, tneAoquine use 
and that mothers shouỉd not breast íeed while taking 
meUoquine.

Meũoquine should be used vvith caution in patients with 
renal impairment and in those with cardiac conduction 
disorders.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Potphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiũes meUoquine as pos- 
sibly porphyrmogenic it should be used only vvhen no 
saỉer altemative is available and precautions shoulđ be 
considered in vulnerable patients.1

For a discussion of the use of other antimalarials in 
patients with potphyria, see under Precautions for 
Chloroquine, p. 653.1.

1. T he  D ru g  D aiabase  to r  A cu te  P o rphy ria . A vailab le  aL  h t tp : / / » w w . 
d iu g s-p o ip h y iia .o rg  (accessed 1 0 /1 0 /1 1 )

Pregnancy. Licensed produa iníormation for meUoquine 
reports that it is terãtogenic in ro d en ts . There is limited 
iníotmatíon on its eHects in humans. One study in Thai- 
land cited by WHO' ỉound no diữerence between meflo- 
quine and quinine in pregnancy outcome, but the num- 
bers of ơeated patients who were in their &rst trimester 
were very smaU and its use should be kept to a minỉmum 
in that stage of prẽgnancy. Purther spontaneous reports of 
exposure to meSoquine durtng the íirst trimester oi 
prẽgnancy colleaed by the manũíacturer revealed 24 íetal 
abnormaUties and 17 spontaneous or missed abortìons in 
358 pregnandes, although a causal relationship was not 
established,2 and a later study by the manuíacturer invol- 
ving 1627 reports of exposure during pregnancy appeared 
to show a similar inddence of congenital malỉormation to

AU cross-reíerences reíer to'ẽntries in Volume A
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t h a t  in  o ữ sp r in g  o f  u n e x p o s e d  w o m e n .3 In  53 a rm y  Service 
vvo m en  w h o  in a d v e r te n t ly  u s e d  m e Q o q u in e  in  p reg n a n c y , 
a n d  fo r  vvhom  p re g n a n c y  o u tc o m e  w a s  k n o w n ,  th e re  
w e re  17  e le c tív e  a b o r t ìo n s ,  12 sp o n ta n e o u s  a b o rtìo n s , One 
m o la r  p r e g n a n c y . a n d  2 3  h e a ỉth y  liv e  b irth s , w i th  n o  
m a jo r  c o n g e n ita l  m aU o rm a tío n s .4 T h e  ra te  o ỉ sp o n ta n e o u s  
a b o rtìo n s  w a s  c o n s id e re d  h ig h .4 A  p ro sp e c tìv e  c o h o rt  
s tu d y  in v o lv in g  2 3 6  p r e g n a n t  w o m e n  w h o  re c e iv e d  a n  
a n tim a la rìa l  in  t h e  h r s t  t r im e s te r  d id  n o t  f in d  a n  in c re a se d  
risk  o f s p o n ta n e o u s  a b o r t io n  o r  a n o m a ly  in  v vom en  w h o  
to o k  m e í lo q u in e  c o m p a re d  w ith  o th e r  a n tim ala ria ls , a n d  
th e  r a te  o f s p o n ta n e o u s  a b o r t io n  w a s  c o m p a ra b le  w i th  
b a c k g ro u n d  r ă te s .5

C o n b d e n c e  in  t h e  s a íe ty  o f  m e ũ o q u in e  h a s  in c re a se d , 
a n d  W H O  n o w  c o n s id e rs  m e S o q u in e  su ita b le  fo r  m a la ria  
p ro p h y la x is  in  t h e  s e c o n d  a n d  th ird  trim e s te rs ;6 W H O  h a s  
s ta te d  its  u s e  is n o t  re c o m m e n d e d  i n  th e  firs t t r im e s te r  
b e c a u s e  o f l im ite d  i n ío n n a t io n  o n  ỉts  sa íe ty . A u th o r it ie s  in  
t h e  U K  c o n s id e r  t h a t  u se  m a y  so m e tũ n e s  b e  ju s tif ie d  in  th e  
firs t tr im e s te r  i n  a re a s  of h ig h  risk  o f  a c q u ir in g  ía ld p a ru m  
m a la ria ;  i n a d v e r te n r u s e  is n o t  a n  in d ic a tio n  to  te r tn in a te  
p re g n a n c y .7

P re g n a n c y  s h o u ld  b e  a v o id e d  d u r in g  a n d  fo r  3  m o n th s  
a f te r  p r o p h y la c tìc  u se .

1. WHO. Practical chemotherapy oỉ malarta: report of a WHO stíentiSc 
group. W H O  Tech R ep  S e r 80 3  1990. Aỉso available ac http://Ubdoc.Mdio. 
inưtrsAVHOJTRS_805.pdf (accesseđ 18/06/05)
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430-75.
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Interactions
H a lo ỉa n tr in e  s h o u ld  n o t  b e  g iv e n  w ith .  o r  vv ith in  15 vveeks 
o f  th e  la s t d o s e  of, m e ũ o q u in e  b e c a u s e  o f t h e  in c re a se d  
p o te n t ia l  to  in d u c e  h a z a rd o u s  a n d  p o te n tia l ly  fa ta l c a rd iac  
a rrh y th m ia s ,  a s  d iscu ssed  u n d e r  E ữ e c ts  o n  th e  H e a r t  o n  
p . 6 5 4 .3 . S im ila r ly , k e to c o n a z o le  g iv e n  w ith  o r  a fte r  
m e ũ o q u in e  m a y  In c re a se  s e ru m  c o n c e n tra t ío n s  a n d  th e  
e l im in a tio n  h a lf-lU e  o f  m eA o q u in e , p o te n t ia l ly  in c re a sin g  
th e  risk  o f Q T -ln te rv a l  p ro lo n g a t io n  a n d  a rrh y th m ia .  T h e re  
is a n  in c re a se d  r is k  o í  c o n v u ls io n s  w h e n  m e ũ o q u in e  is u se d  
w i th  c h lo ro q u in e ,  q u in id in e ,  o r  q u in in e .

Alcohol. T h e re  h a s  b e e n  a  case  r e p o r t1 o f  a  p a tie n t  w h o  
h a d  n e u ro p s y c h ia t r ic  d is tu rb a n c e s  a t te r  c o n su m ỉn g  a  la rg e  
q u a n ti ty  o f a lc o h o l  w i th  m e ữ o q u in e ;  su b s e q u e n t  absti-  
n e n c e  ĩro m  a lc o h o l le d  to  c o m p le te  rev e rsa l o f  th e  reac- 
tio n s .

1. VVíttes RC. Saginur R. Adverse reactỉon to meũoquine assodated wỉth 
ethanol ingesũon. Can Med Assoc J 1995; 152: 515-17.

Antibacterials. S tu d ie s  in  h e a lth y  su b je c ts  h a v e  in d ic a te d  
th a t  ampiđỉlin1 o r  íetracydine2 c o u ld  in c re a se  b lo o d  c o n c en - 
tra t io n s  o f m e B o q u in e . A lte m a tiv e ly ,  c o n c u ư e n t  u se  w ith  
rifampiãn m a y  d e c re a se  b lo o d  c o n c e n tra tio n s  a n d  red u c e  
th e  e lim in a tio n  h a lỉ-lU e  of m e f lo q u in e .3 C o n v u ls io n s  h a v e  
b e e n  p r e d p i ta te d  in  3 n o n -e p i le p t ic  patìents who w e re  
g iv en  m e í lo q u in e  a n d  th e  q u in o lo n e  a n tib a c te r ia ls  dpro- 
Ịloxadn, oỊloxadn, o r  sparfloxadn.*

1. Karbvvang J , et a l . Eỉỉect of ampiciỉlin un menoquine pharmâcotúnetics 
in Thai maỉes. E u r J  ũin P harm aco l 1991; 40: 631-3.

2 . K arbw ang  J. e ta l . E ííect o f te tra c y d in e  o n  rneR oquine  pharm acok ỉnetics  
in  T hai m a les . E u r  J  C tìn  Pharm aco l 1992; 43 : 567-9 .

3. Rỉdiỉtíd w , et ai. Effect of riíampin on ptasma concentratỉoas oí 
meũoquine in healthy voỉunteers. J Pharm Pharmacol 2000; 52: 1265-9.

4. Mangaỉvedhekar ss. tt ai Convulsions ỉn non-epiỉeptics due to 
meíloquỉne-ũuoroquinoỉonc co-adminỉstration. Natỉ Med J ìndìa 2000; 
13: 47.

Aniidepressants. L ic en se d  p r o d u c t  in ío rm a t io n  fo r m e ílo -  
q u in e  States t h a t  in  p a tie n ts  ta k in g  t r ic y d ic  a n tid e p re s sa n ts  
u s e  o f m e ũ o q u in e  m a y  th e o re tic a lly  c o n tr ib u te  to  p ro lo n -  
g a tio n  o f t h e  Q T  in te rv a l .

Antíepileptícs. L ic en se d  p r o d u c t  in ío r m a t io n  S tates th a t  
m e ũ o q u in e  m a y  re d u c e  s e m ir e  c o n u o l  b y  lovvering  th e  
p la sm a  c o n c e n tr a t io n  o f  a n ú e p ile p tic s , in d u d ỉn g  c a ib a -  
m a z e p in e , p h e n o b a r b i ta l  a n d  p h e n y to in .  F o r  t h e  e ffec t of 
m e ũ o q u in e  o n  valproate, s e e  p . 5 5 7 .3 . F o r  i ts  e ffec t o n  
carbamazepine, s e e  p .  5 17 .2 .

Antihistamines. G iv in g  m e ũ o q u in e  w ith  a n tìh is ta m in e s  
m a y  th e o re tic a lly  c o n tr ib u te  to  t h e  p ro lo n g a tio n  o f  QT 
in te rv a ls ; h o v v e v e r. th is  is n o t  c o n s id e re d  to  b e  a n  a b so lu te  
c o n tra - in d ic a t io n .

Antimalarials. I t  is vvell e s ta b llsh e d  th a t  t h e  u s e  o f halo- 
f'antrine w i th  o r  a f te r  m e S o q u in e  is c o n ư a - in d ic a te d  
becau se  o f th e  r isk  o f  h a z a rd o u s  c a rd iac  a r rh y th m ia s .  
M eA oqu ine  a n d  o th e r  r e la te d  c o m p o u n d s  su  c h  as  quinine. 
quừúdine, a n d  chloroquine m a y  b e  g iv en  to g e th e r  o n ly  
u n d e r  d o s e  m ed ic a l s u p e rv is io n  b e c a u se  o f  p o ssib le  a d d i-  
tiv e  c a rd io to x id ty ; t h e r e  is a lso  a n  in c re a se d  r isk  o f c o n -  
vulsions.

A s tu đ y  in  h e a l th y  su b je c ts  in d ic a te d  th a t  u se  o f 
primaquine c o u ld  in c re a se  b lo o d  c o n c e n tra t io n s  o f m eflo -  
q u in e  a n d  m ig h t in c re a se  t h e  in d d e n c e  o f a d v e rs e  e tíe c ts  
d u e  to  m e ũ o q u i n e ,1 b u t  o th e r s  r e p o r t e d  n o  s u c h  
in te rac tio n .2

1. MacLeod CM, tí a ì . ĩnteracdon oỉ primaquine wỉth meũoquine ỉn 
heaỉthy males. J  O in  ĩh a rm a e o l 1990; 30: 841.

2. Karbwang J, tí aL Pharmacoỉdnetỉcs oí meSoquine ỉn the presence oí 
primaqulne. E u r  J  CUn P h arm aco ỉ 1992; 42: 559-60.

AntipsyehoHcs. T he  u s e  o f m e A o q u in e  vvith phenotíùtmnes 
o r  pimoĩide m a y  th e o re tíc a lly  c o n tr ib u te  to  p ro lo n g e d  Q T 
in tervals, a lth o u g h  th is  is n o t  c o n s id e re d  to  b e  a n  a b s o lu te  
c o n tra -in d ica tio n .

Gtrdiovascular drugs. I t h a s  b e e n  r e c o m m e n d e d  th a t  
m eĐ o q u in e  s h o u ld  b e  u s e d  vvith  e x tre m e  c a u tio n  in  
p a tie n ts  a lso  tak in g  antiarrhythmies, beta blockers, caldum- 
channel blockers, o r  digitalừ, u n t i l  m o re  w a s  k n o v v n  a b o u t  
th e  risks o f c a rd io to x id ty ,  s in ce  th e o re tìc a lly  th e s e  d ru g s  
m ig h t c o n tr ib u te  to  p ro lo n g a t ìo n  o f  th e  Q T in te rv a l .  A n  
in creased  l is k  o f  v e n tr íc u la r  a r rh y th m ia s  h a s  b e e n  
re p o rted  w h e n  m e A o q u ú ie  is g iv e n  w ith  amiodarone.

C a rd io p u lm o n a ry  a r re s t  h a s  o c c u n e d  a ỉ te r  a  sin g le  d o se  
o f m eA o q u in e  in  a  p a t ie n t  vvho w a s  tak in g  propranolol.1

1. Anonymous. MeSoquine for malaria. M t d  Lữt D ru gs T h e r  1990; 32: 13- 
14.

Gostrointestínal drugs. U se w i th  metodopramide m a y  
ũ icrease  p lasm a  c o n c e n ơ a n o n s  o f m e ũ o q u in e .1

1. Na B a n g ch a n g  K. t ỉ  a l . T h e  e ỉtec t o f  rne toc lop ram ide  o n  m e ũ o q u ỉn e  
p h a n n a c o k in e tia .  B r  J  O m  ĩh a r m a a l  1991; 3 2 :6 4 0 - 1 .

Vacdnes. U n ío r tu n a te ly ,  c o n ũ ic tin g  a d v ic e  h a s  b e e n  
issued  c o n c e m in g  th e  u s e  o f  m e í lo q u in e  a f te r  ty p h o id  
v a c d n a tio n , fo r  d e ta iỉs  see  p .  2 4 2 3 .1 .

Pharmacokinetìcs
T he  p h a rm a c o k in e tic s  o f  m e ũ o q u in e  m a y  b e  a lte re d  b y  
m aỉa rta  in íe c tío n  in  a  m a n n e r  s im ila r  to  th o s e  o f q u in in e ,  
th e  m a in  e ííec ts  b e in g  re d u c tio n s  in  b o th  i ts  v o lu m e  o f 
d is tr ib u tio n  a n d  its  o v e ra ll  d e a ra n c e .

M e ũ o q u in e  is w e l l  a b so rb e d  t o m  th e  g a s tro in te s tin a ỉ  
tra c t b u t  th e r e  is m a r k e d  in te r in d iv id u a l v a r ia tio n  in  t h e  
tim e  r e q u ữ e d  to  a c h ie v e  p e a k  p la sm a  c o n c e n tra tìo n s .  
M e ũ o q u in e  is a b o u t  9 8 %  b o u n d  to  p la sm a  p ro te m s  a n d  
h ĩg h  c o n c e n tra tio n s  h a  v e  b e e n  r e p o r te d  in  r e d  b lo o d  cells . I t  
is w idely  d is tr ib u te d  th r o u g h o u t  t h e  b o d y . M e Q o q u in e  h a s  a  
lo n g  e lim in a tio n  h a lĩ-lU e; m e a n  v a lu e s  o ỉ  a b o u t  21 d a y s  
h a v e  b e e n  r e p o r te d  fo r  so m e  p a tie n ts ,  a l th o u g h  like  o th e r  
p h a rm a c o k in e tic  d a ta  o n  m e Đ o q u in e  th e r e  is  c o n s id e ra b le  
v a ria tio n  in  r e p o r te d  ữ g u re s . S u b th e ra p e u tic  c o n c e n tra t io n s  
o f m eH o q u in e  m a y  p e rs is t  in  th e  b lo o d  fo r  s e v e ra l  m o n th s .  
M e ũ o q u in e  is  m e ta b o lis e d  in  t h e  liv e r. L ittle  o f  a  d o se  is 
e x a e te d  in  th e  u r in e  a n d  animal s tu d ỉe s  su g g e st e x c re d o n  of 
m e ũ o q u in e  a n d  i ts  m e ta b o li te s  is m a in ly  i n  t h e  b ile  a n d  
íaeces.

M eQ oqu ine  is d is tr ib u te d  in to  b re a s t  m iỉk  in  sm a ll 
a m o u n ts .

R ev iew s o f  p h a n n a c o k in e tic  s tu d ie s  o f  m e Đ o q u in e  re v e a l  
c o n sid e rab le  in te r in d iv id u a l v a r ia tio n  fo r s e v e ra l  p h a rm a -  
c o k in e tic  p a ra m e te r s  a n d  so m e  e v id e n c e  th a t  th e r e  m ig h t b e  
p h a rm a c o k in e tic  d i í íe re n c e s  b e tv v e e n  e th n i c  g r o u p s .1'2 
M eA oqu ine  is w e ll a b so rb e d  b y  h e a ỉth y  su b je c ts  a n d  b y  
p a tie n ts  w i th  u n c o m p lic a tc d  m a la ria  a fte r  o ra l  d o se s .5-4 In  
p a tie n ts  w i th  c o m p lic a te d  m a la ria  a d e q u a te  b lo o d  c o n -  
c e n ư a tio n s  h a v e  b e e n  o b ta in e d  b y  th e  n a so g as tríc  r o u te  b u t  
th is  ro u te  c a n n o t  b e  re l ie d  u p o n  fo r  se rio u s ly  ill p a tie n ts 5 as 
a b so rp tio n  m a y  b e  in c o m p le te .1 M e ũ o q u in e  h a s  a  la rg e  
a p p a re n t v o lu m e  o f  d is tr ib u tio n  b u t  th is  is re d u c e d  in  th e  
p resen ce  o f  m a la ria .4-7 I n  c h ild re n  g iv en  m e H o q u in e  w i th  
su lía d o x in e  a n d  p y r im e th a m in e  a s  ta b le ts  c ru s h e d  a n d  
m ix ed  w ith  a  g ỉu co se  sy ru p . m a x im u m  b lo o d -m e ũ o q u ừ ie  
c o n c e n tra tio n s  w e re  h ig h e r  a n d  re a c h e d  in  a  sh o r te r  t im e  
c o m p a re d  w ith  e q u iv a le n t  d o se s  in  a d u lts .8 In  p r e g n a n t  
w o m e n  w i th  im c o m p lic a te d  m a la ria , b lo o d  c o n c e n tra t io n s  
w e re  lovver t h a n  in  n o n - p re g n a n t  vvom en a n d  th e  a p p a re n t  
v o lu m e  oi d is t r ib u t ío n  w a s  la rg e r .9 O n c e -w e e k ly  p r o p h y -  
lac tic  d o s e s  o f m e A o q iũ n e  r e s u l te d  i n  s te a d y - s ta te  
c o n d itio n s  a t  a b o u t  10 d o se s  w ith  n o  e v id e n c e  o ỉ  
su b s e q u e n t a c c u m u la t ío n .10 .

M e ũ o q u in e  ỉs m e ta b o lis e d  in  th e  liv e r11 la rg e ly  i n to  2 ,8 -  
b is ( tr if lu o ro m e th y l) -4 -q u in o lin e  c a rb o x y lic  a d d  [R o -2 1 - 
5 1 0 4 ]12 b u t  th is  m e ta b o li te  a p p e a rs  to  b e  in a c tiv e  a g a in s t  
Plasmodium ỊalàparumP O n ly  a  sm a ll p e rc e n ta g e  o f a  d o se  is 
e x c re ted  in  t h e  u i i n e 14 a n d  animal s tu d ies  su g g e st e x c re tio n  
o f m eA o q u in e  a n d  i ts  m e ta b o li te s  is  m a in ỉy  i n  th e  b ile  a n d

ía e c e s .1 M e ỉlo q u in e  h a s  a n  e x tr e m e ly  lo n g  p la s m a  
e lim in a tio n  hal£-liíe; a g a in  t h e r e  is co n s id e rab le  in te r -  
in d iv id u a l v a ria tio n  a n d  m e a n  v a lu e s  ra n g in g  b o m  13.9 to
27 .5  days h a v e  b e e n  q u o ted , t h e  lo w e r  e n d  0í  th e  ra n g e  
re íe rr in g  to  a  ío rm u la tio n  th a t  w a s  less w e ll  ab so rb e d  th a n  
th e  p re p a ra d o n  n o w  ìn  u s e .1

M eQ oquine is d is tr ib u te d  in to  b re a s t  m ilk , b u t  a  sing le  
dose  s tu d y  in  2 w o m e n 15 in d ic a te d  th a t  th e  c o n c e n ư a tio n  of 
m eA oqu ine  in  m ilk  w as o n ly  a sm a ll p r o p o r t io n  of th a t  se en  
in  p lasm a .

ỉ . K arbw ang J, W h ite  NJ. Clinical p h a n n a c o k in e tìc s  o f m eA oquine. G ìn  
Pharm acoidntí 1990; 19: 2 64 -79 .

2. Pa im er K J .  t í  a ỉ . M eA oquine: a  rc v ic w  o f  ỉts a n tím a ỉan a ỉ acdvỉty , 
phannacokỉnecỉc  properries an d  th e ra p e u d c  efficacy. D rugt 1993; 45 : 
4 30 -75 .

3. K arbw ang J, t í  a i. T he p h a rm a co k m etics  o ỉ  m e ũ o q u in c  w h e n  givcn  
a lo n e  or in com b ỉnatíon  w ith  su lp h a d o x in e  a n d  p y r im e th am ỉn e  ỉn  T hai 
m a le  and  ỉem ale  subjects. E u r J  C lin  P h a m a c o l  1987 ; 32 : 173-7 .

4. Looareesuvvan s, t í  a ỉ . S tudỉes o ỉ m e ũ o q u in e  b ioavailab ilỉty  a n d  ỉdnetics 
u sing  a stabỉe iso tope  techn ỉque : a  c o m p ariso n  o f  T hai p a tìen ts  w ỉth  
ía ld p a ru ra  m a laiỉa  a n d  he a ỉth y  ca u c as ỉa n  v o ỉu n te e rs . B r J  ơ in  Pharm aca l 
1 9 8 7 ;2 4 :3 7 -4 2 .

5. C han thavan ỉch  p. t í  a l. In trag a sư ic  m eA o q u ỉn e  ỉs  ab so ibed  rap ỉd ỉy  ỉn  
pa tíen ts  w ith c ereb ra l m a ỉa iỉa . A m  J  T ro p  M e d  H yg  1985; 34: 1028 -36 .

6. Ju m a  FD, O geto JO . M eíloquinc  d ỉspositìon  in  n o rm aỉs  a n d  ỉn  p a d en ỉs  
w ỉth  severe P lasm od ỉum  ỉa ld p a ru m  m a ỉa rỉa . E u r  J  D ru g  M etab  
P h a m a a k in t í  1989; 1 4 :1 5 -1 7 .

7. K arbw ang J. t í  a l. A com parison  of th e  p h a rm a co k in etícs  of m eS o q u in e  
i n  h eaithy  T hai v o ỉu n te e n  a n d  ỉn  T hai p a tíe n ts  w ỉth  Ỉa lt íp a ru ỉn  m aiaria . 
E ư r  J  G in  Pharm acol 1988; 35: 6 7 7 -8 0 .

8. S ỉnghasỉvanon  V, t í  a l. P h a rm ac o k in e tíc  s tu d y  o ỉ  m eA oquỉne  in  T hai 
d iiỉd re n  aged  5-12  years su ỉỉe rỉn g  f ro m  unc o m p lỉc a te d  ỉa ỉd p a ru m  
m alarỉa  trea ted  w ith  M SP o r  M SP p ỉu s  p rừ n a q u in e . E u r  J  D ru g  M etab  
P h a rm a a k à ư t  1994; 1 9 :2 7 -3 2 .

9. N a B angchang K.  t í  a ỉ . M eQ oquỉne  p h a rm a co ld n eũ c s  ỉn  p reg n a n t 
w o m e n  vvith a cu te  ỉa ld p a m m  m a ỉa rỉa . T ra n s  R  Soc Trop  M ed  H yg  1994; 
88 : 321-3.

10. P enn ỉe  RA, t í  a l . S teady State p h a rm a co k m etic s  o f m eA oquỉne  in  long- 
te rm  travellers. Tra n s R  Sơc Trá p  M ed  H ỵg  1993; 87 : 4 59 -62 .

ỉ  ỉ . W HO. Severe a n d  compU cated m a ỉaria . 2 n d  e d . T ra n s  R  Soc Trop  M ed  H yg  
1990; 84  (suppl 2); 1-65.

12. Panisko DM, K eystone  JS . T rea tm en t o f  m a ỉaria— 1990. D rugs  1990; 39*. 
160-89.

13. H ắkansonA . t í a l .  C om pariỉon  of th e  ac tỉv ỉty  In  v ỉtro  o ỉ m e ũ o q u ỉn e  a n d  
tw o  m etaboỉỉtes agaỉn sĩ P lasm od ỉum  ía ld p a n u n .  Tra n s  R  Soc Trơp M ed  
H yg  1990; 84: 5 0 3 -4 .

14. Schw artz DE, t í  a l  U rinary^excretion  QÍ m e ã o q u ỉn e  a n d  som e  o f its 
meuboỉỉtes in  A ỉrican  vo ỉu n teers .a t s te ad y  State. Ckem otherapy  1987; 33: 
305-8 .

15. E dsreỉn MD, t í  đ l . E xcrerion o f m e ỉỉỡ q u in e  ỉn  b u m a n  b reast m ilk. 
ơ tem oứư rap y  1988; 3 4 :1 6 5 -9 .

Preparations
Proprietory Preparatíons (details are g iven  in  V olum e B)

Single-ingrecfient PreparaHons. Arg.: T ropicun Austral.: Lariam; 
Austria: Lariam; Betg.: Lariam; Braz.: M ephaquin; Canad,- 
Ladam : chile: Lariam; Cz.: Lariam; Denrn.: Lariam; Fin.: 
Lariam; Fr.: Lariam; Ger.: Lariam ; Gr.: Lariam; M ephaquin; 
Hữrtg Kong: Lariam; M ephaquin; Hung.: Lariam; India: Coníal; 
F ađ tal; Faldtal; Larìmcí; M eíact; M eíax; Metcy; MeHiam; 
M eQ oc Meũotas; M eíque; M epalex; MQF; IrL: Lariam; Israel: 
Lariam; M ephaquin t; Ital: Lariam; Malaysia: Lariam; M epha- 
quin ; Neth.: Lariam; Norw.: Lariam ; NZ: Lariam; phũipp.: 
Lariam; Port.: M e£loniaxf; M e p h aq u ú r Rus.: Lariam (HapHaM); 
SAfr.: Lariam; Meíliain; singapore: Lariain; M ephaquin; 
Swe<L: Lariam; Sivitz.: Lariam; M ephaqu inẹ; Thai.: M equin; 
VAE: M elophar: UK: Lariam; Ukr.: Lariam  (HapiaM); M epha- 
qu in  (MeệaxHH)t; USA: Larlam+.

Multí-ingredient PreporoHons. India: Faldgo Plus; Larinate-MF; 
PorL: Faldtrim.
Pharmacopoeial Preparations
USP 36: Meíloquine Hydrochloride Tablets.

Piperaquine Phosphate
Plperaquiria, fosfato 'de; 'Piperaquinr: PhòspHas; 132'28-RP; 
nnnepaxMHa OocộaT. ■
13-Bis[l-(7-chíoro-4-quinolyl)-4'-piperazinyl]propane. 
C29H32a2N6,4H3PO*4H20=999.6 7
CAS — 85547-56-4. :
UNI! — 854D7K8LX8. .. ,

P h a rm a c o p o e ia s . In  Chín.

Uses and Administratỉon
P ip e ra q u in e  p h o sp h a te  is a  b isq u in o lin e  a n tim a la ria l  th a t  
h a s  tra d itio n a ỉly  b e e n  u se d  in  c h in a  fo r  th e  ư e a tm e n t  a n d  
prop .hylax is o ỉ  l a ld p a ru m  m a la r ia  (p. 6 4 4 .1 ). I t  is  a 
s tru c tu ra ỉ  a n a lo g u e  o f c h lo ro q u in e  (p. 6 5 0 .2 )  a n d  is th o u g h t 
to  h a v e  a  s im ila r m e c h a n ism  o f  a c tio n .

A  f ix e d -d o se  c o m b in a tio n  p r o d u c t  o f  p ip e ra q u in e  
p h o s p h a te  a n d  a rte n im o l (see  A r te m is in in  D erivatives, 
p . 648 .1 ) h a s  b e e n  d e v e lo p e d  to  im p ro v e  p a d e n t  a d h e re n c e  
a n d  a v o id  m o n o th e ra p y , a n d  th e r e b y  d e c re a se  t h e  risk  of 
a c q u ire d  d ru g  res is tan ce . T h is c o m b in a tio n  p ro d u c t  is u se d  
fo r  th e  t re a tm e n t  o f a c u te  u n c o m p lic a te d  m ala ria  c a u sé d  by  
Plasmodium ị,'aldparum■ i t  s h o u ld  n o t  b e  u s e d  to  t r e a t  severe  
m ala rìa . T h e  ra t ìo  of p ip e ra q u in e  p h o s p h a te  to  a r te n im o l of 
8  to  1 h as  b e e n  se lec ted  to  p ro v id e  a  ta rg e t  d a ily  d o se  of 
18 m g /k g  for p ip e ra q u in e . T h e  c o m b in a tio n  m a y  b e  g iv e n  to  
p a tie n ts  b o m  6  m o n th s  of age  a n d  vveighing  5 kg  o r  m o re . It

The Symbol t  denotes a preparation no longer actively marketed
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is  g iv e n  o ra lly  o n c e  d a ily  fo r  3 d ay s; n o  fo o d  s h o u ỉd  b e  ta k e n  
w i th in  3 h o u r s  o f  e a c h  d o se . F o r  th o s e  w h o  h a v e  d iííĩc u ltìe s  
sw a lló w in g , t h e  ta b le ts  m a y  b e  c ru s h e d  a n d  m ix e d  vvith  
w a te r .  R e c o m m e n d e d  d o ses  a c co rd in g  to  b o d y -w e ig h t a re  as  
fo llow s:
•  5' t o  less t h a n  7 k g :  8 0  m g  p ip e ra q u in e  p h o s p h a te  w i th  

lO m g  a r te n ỉm o l
•  7  to  less t h a n  13 kg : 1 60  m g  p ip e r a q u in e  p h o s p h a te  vvith 

2 0  m g  a r te n ỉm o l
•  13 to  less t h a n  2 4  kg: 3 2 0  m g  p ip e ra q u in e  p h o s p h a te  vvith 

4 0  m g  a r te n im o l
•  2 4  to  less t h a n  36  kg: 6 4 0  m g  p ip e ra q u in e  p h o s p h a te  vvith 

8 0  m g  a r te n im o l
•  3 6  to  less t h a n  7 5  kg : 9 6 0  m g  p ip e ra q u in e  p h o s p h a te  w i th  

1 2 0 m g  a rte n im o l
•  7 5  to  100 kg : 1 2 8 0 m g  p ip e ra q u in e  p h o s p h a te  w i th  

1 6 0 m g  a n e n im o l
•  lO O kg  o r  m o re :  n o  d a ta  a v a ila b le  o n  vvhich to  m a k e  a 

d o s e  re c o m m e n d a t io n
D u e  to  th e  lo n g  e lim in a tio n  h a ỉí- li íe  o í  p ip e ra q u in e  
p h o s p h a te  a  s e c o n d , 3 -d a y  c o u rse  s h o u ld  n o t  b e  g iv en  
vvith in  2  m o n th s  o f  th e  firs t c o u rse ; n o  m o re  th a n  2 co u rse s  
s h o u ld  b e  g iv e n  w i th in  a  12 m o n th  p e rio d .

C o m b in a tio n s  o f  p ỉp e ra q u in e ,  a n e n im o l,  a n d  tr im e th o -  
p r im  (Artecom) a n d  p ip e ra q u in e  w ú h  a rte m is in in  a n d  
p r im a q u in e  (Artcquick) a re  a v a ila b le  in  so m e c o u n tr ie s . 
P ip e ra q u in e  is  a lso  u n d e r  in v e s tig a tio n  fo r u se  vvith a 
s y n th e t ic  a r te m is in in  d e riv a tiv e  a r te lo la n e  m ale a te .

R e íe re n c e s .
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/ a ld p a ru m  m a ía r ia  in  S o u th e rn  L aos. A m  J  Tro p  M e d H y Ị  20  J0; 83: 1 2 2 1 -
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9. Creek D. et al. Increased risk of eariy vomidng among iníants and young 
chUdreo treated w ith dihydroartemisinin-piperaquine corapared with 
artem ether-lum eĩanưine ỉor uncomplỉcated maỉaria. Am J Trop Mtd Hys 
2010; 83: 873-5.

10. N am boá M, et aì. Saỉety and eíficacy of dỉhydroartemisinin-piperaquine 
veisu* ềrtem ether-Iumeíanũrine ỉn the treatm ent oí uncómpiicated 
Pỉasmodàtm Ịaỉàparum malarỉa ỉn Zambianchiỉdren. MalarJ 2011; 10:50.

11. Menan H. et ai. Comparatỉve stứdy oỉ che eữỉcacy and tolerabilicy of 
dibydroartemisinin-piperaquine-trÌỊpethoprim versus anemeiher* 
lunoeỉamrine in the treatment oĩ uncompỉicated Pỉasm odium  / 'a ỉaparum  
malaxỉa ỉn Cameroon. Ivory Coast and Senegal. MalarJ 2011; 10: 185.

12. Yavo w , et a i  M ultỉcentrỉc assessment ol the eSỉcacy and ỉolerability of 
dỉhydroanem ỉsỉnln-pỉpenquine corapared to  artem ether-lumeỉantrine 
ỉn  the  treatm ent of una>mpỉicated Pỉasĩnodium/alàparum malaria in sub- 
Saharan Aírica. M alarJ2ỏì 1; 10:198.

13. Keatỉng GM. D íhydroanemisinin/Piperaquine: a revỉew oỉ its use in the 
treatm ent of uncomplỉcated Plasmodium /aỉàparum malarỉa. Dtuịị 2012; 
72: 937-61.

14. Valecha N. et aỉ. A nerolane m aỉeate plus pịperaquỉne phosphate for 
trea tm en t o ỉ  uncom plìcated Pỉasmodium / ‘alàparum m aỉaria: a 
comparative. mulcỉcemer. randomiaed dlnỉcaỉ triaỉ. ơin  ĩtt/eđ Dù 2012: 
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Administration in children. T h e  f ix e d -d o se  c o m b in a tio n  
p r o d u c t  o f  p ip e r a q u ũ ie  p h o s p h a te  a n d  a r te n im o l m a y  b e  
g iv e n  to  c h ild re n  h o m  6  m o n th s  o í  a g e  a n d  vveighing 5 kg  
o r  m o re  ío r  t h e  ư e a tm e n t  o f  a c u te  u n c o m p lic a te d  in íe c -  
t io n s  c a u se d  b y  Plasmodium Ịalàparum. F o ĩ  dose  rec o m - 
m e n d a t io n s  in  th e s e  c h ỉlđ re n , see  p . 6 5 9 .3 .

Adverse Effects and Precautions
P ip e ra q u in e  p h o s p h a te  g iv e n  a s  m o n o th e ra p y  o r  w i th  
a i te n im o l  is  g e n e ra l ly  w eU  to le ra te d .  T h e  m o s t c o m m o n ly  
r e p o r te d  a d v e rs e  e ỉfe c ts  w i th  p ip e ra q u in e  p h o s p h a te  a lo n e  
a re  d i n ã n ess, h e a d a c h e ,  a n d  g a s tro in te s tin a l  e ííec ts  su  c h  as  
n a u s e a ,  v o m itin g , a n d  a b d o m in a l p a ỉn .

C o m m o n ly  r e p o i te d  a d v e rs e  e iíe c ts  re p o r te d  w ith  th e  
u se  o f  t h e  S x e d -d o se  c o m b in a tio n  p ro d u c t  o f p ip e ra q u in e  
p h o s p h a te  a n d  a i te n im o l  a re  a n a e m ia ,  a s th e n ia , h e a d a c h e , 
a n d  p y re x ia .  P r o lo n g a t ío n  o f t h e  QTc in te rv a l  a n d  
tac h y c a x d ia  a r e  a lso  h e q u e n t  a n d  th e  c o m b in a tio n  is 
c o n tra - in d ic a te d  in  th o se  w i th  a  ỉa m ily  h is to ry  o f s u d d e n  
d e a th  o r  c a rd io v a sc u la r  d iso rd e rs  su c h  as c o n g e n ita l 
p r o lo n g a t io n  o f  t h e  Q T c in te rv a l ,  sy m p to m a tic  c a rd ia c  
a ir h y th m ia s ,  s e v e re  h y p e i t e n s io a  le f t  v e n u ic u la r  h y p e r-  
t ro p h y ,  c o n g e s tiv e  h e a r t  {a ỉlu re . a n d  in  th o se  w ith  
e le c tro ly te  d is tu rb a n c e s .  I t  is a lso  c o n tra - in d ic a te d  in  th o se  
w h o  h a v e  re c e n t ly  ta k e n  o r  a re  ta k in g  o th e r  d ru g ỉ  k n o w n  to  
p ro lo n g  th e  Q T c in te rv a l .  E C G  a n d  b lo o d  p o ta s s iu m  
m o n ito r in g  a re  re c o m m e n d e d . C a u ò o n  is a d v ised  w h e n

g iv in g  th e  c o m b in a t io n p r o d u a  to  th o se  w ith  ja u n d ic e ,  a n d /  
o r  m o d e ra te  o r  s e v e re  r e n a l  o r  h e p a tic  im p a irm e n t.

Interactions
P ip e ra q u in e  is m e ta b o lis e d  b y  th e  c y to c h ro m e  P 4 5 0  
iso e n z y m e  C Y P3A 4 a n d  to  a  le s se r  e x te n t  b y  CY P2C19 a n d  
CY P2C9. I t  is a n  in h ib i to r  o f  th e  CY P3A4 a n d  CY P2C19 
iso e n z y m e s  a n d  m a y  in h ib i t  th e  m eta b o lism  o f  o th e r  d ru g s 
th a t  a re  m e ta b o lis e d  b y  t h ú  ro u te ;  i t  a lso  h a s  th e  p o te n t ia l  to  
in c re a se  th e  r a te  o ỉ  m e ta b o lism  ío r  CYP2E1 s u b s ư a te s  su c h  
as p a ra c e ta m o l  a n d  th e o p h y l l in e .  D ru g s t h a t  in h ib i t  
CY P3A 4 m a y  in c re a se  p lasm a  c o n c e n ư a tio n s  o f p ip e ra q u in e  
a n d  e x a c e rb a te  t h e  e ffec t o f  Q T c p ro lo n g a tio n . E n z y m e  
in d u c e rs  m a y  d e c re a se  p lasm a  c o n c e n tra tio n s  o f  p ip e r-  
a q u in e .  P ip e ra q u in e  s h o u ld  b e  a v o id e d  in  p a tie n ts  tak in g  
p o te n t ia l ly  a r rh y th in o g e n ỉc  d ru g s  in c lu d in g  th o se  th a t  
p ro lo n g  th e  Q T in te rv a l .

Pharmacokinetics
P ip e ra q u in e  is slovvly a b so rb e d  a n d  p e a k  p lasm a  c o n c e n tra -  
tio n s  a re  g e n e ra lly  re a c h e d  5 h o u rs  a íte r  a n  o ra l dose . It h as  
a la rg e  v o lu m e  o f  d is tr ib u tio n  a n d  is m o re  t h a n  9 9 %  b o u n d  
to  p lasm a  p ro te in .  ỉn vitro s tu d ie s  sh o w  ih a t  p ip e ra q u in e  is 

! m a in ly  m e ta b o lis e d  b y  th e  c y to c h ro m e  P 4 5 0  iso e n z y m es  
CYP3A4. I t is e l im in a te d  s lo w ly  vvlth a n  e lú n in a tio n  half-life  
of a b o u t  22  d a y s  in  a d u lts  a n d  2 0  day s in  c h ild re n .

R e íe re n c e s .
ỉ . T am in g  J , et a l. P op u la tio n  p h a rm a c o k in e t ia  an d  ph a rm a co d y n a m ic s of 

p ỉp e ra q u in e  ỉn  c h ỉlđ ren  M ith u n c o m p ỉic a te đ  /a ỉd p a ru m  m alarỉa . C lin  
Pharm acot T h e r  2 012 ; 9 1 :4 9 7 -5 0 5 .

2. T arn in g  J . et a ì . P o p u la tio n  p h a rm a co k in e tic s  o ỉ d ih y d ro a rte m is in in  and  
p ip e ra q u in e  in  p re g n a n t a n d  n o n p re g n a n t w o m e n  w ith  uncom plica ted  
m a laría . A n tim ic ro b  A g m ts  Chem other 2012; 56: 1997 -2007 .

Preparatíons
Proprietary Preparorions (details a re  given in V oium e B)

Mubi-ingredient Preporationí. china: A n Lì Kang ($ÍLSH); Duo- 
Cotecxin; Ke Tai Fu  ( Í4 S ® ) ;  Irỉ.: Eurartesừn; Neth.: Eurarte- 
sim; UK: Eurartesim .

Primaquine Phosphate (BANM, rtNNMi

Difosfato de Primaquina; Fosfato de primaquina; Primachin 
difosfảt; Primachina Fosfato; Primachini Phosphas; Primakii- 
nidifosfaatti; Primakindifosfat; Primakin-difoszfat; Primakvino 
difosfatas; Primaquina, fosfato de; Primaquinbisdihydrbgen- 
phosphat; Primaquine Diphosphate; Primaquine, dipho- 
sphate dè; Prịmaquine, Phòsphate de; Primaquini dipho- 
sphas; Primaquini Phosphas; Primaquinum Phosphoricum; 
SN-13,272; npMMaxMHa (Docộaĩ.
(/?S)-8-(4-Amino-l-methylbutylamino)-6-methoxyquinoline
diphosphạte.
C15H31 N3O^HjPO.=455J
C A S  —  9 0 -34-6  (p r ìm a q u in e ); 6 3 -4 5 -6  (p rim a q u in e  p h o ip h a te ) . 
A T C  —  P 0 IB A 0 3 .
UN II —  H 0 98 2 H F7 8 B . •

P h a rm a c o p o e ia s .  I n  Chin., Eur. (see  p .  vii), Iní., us, a n d  Vìit. 
P h . E u r .  8 : ( P r im a q u in e  D ip h o s p h a te ) .  A n  o ra n g e  
c ry s ta ll in e  p o w d e r .  S o lu b le  i n  w a te i;  p rac tic a lly  in so lu b le  
in  a lc o h o l. P ro te c t  h o m  lig h t.

U S P  3 6 : (P r im a q u in e  P h o sp h a te ) .  A n  o ra n g e -re d , o d o u r-  
less, c ry s ta ll in e  povvder. S o lu b le  1 in  15 o f w a te r;  in so lu b le  
in  c h lo ro lo rm  a n d  in  e th e r .  I ts  So lu tions a re  a đ d  to  litm u s . 
P r o t e a  h o m  lig h t.

Uses and Administration
P rú n a q u in e  is  a n  8 -a m ỉn o q u in o l in e  a n tim a la ria l  t h a t  is 
e íle c tiv e  as  a  t is s u e  s c h h o n to d d e  a g a in s t in ư a h e p a tic  ío rm s  
o f a ll ty p e s  o f  Plaĩmodium. I t  is m a in ly  u s e d  to  p ro d u c e  
rad ic a l c u re  o f  v ỉv a x  a n d  o v a le  m ala rias , b u t  m a y  a lso  be  
g iv en  to  r e d u c e  tra n sm is s io n  of ía l t íp a m m  m ala ria . Í t  a lso  
h a s  so m e  a c tio n  a g a in s t Pneumocystừ a n d  is u se d  vvith 
d ì n d a m y d n  in  t h e  m a n a g e m e n t  of p n e u m o c y sd s  p n e u -  
m o n ia .  F o r  h i r t h e r  in lo rm a t io n , see  belovv a n d  p . 6 61 .1 .

P r im a q u in e  p h o s p h a te  is g iv e n  o ra lly  a n d  d o ses  m a y  b e  
e x p re s se d  in  te r m s  o f  th e  b a se ; p r im a q u in e  p h o s p h a te  
2 6 .4  m g  is e q u iv a le n t  to  a b o u t  15 m g  o í  p r ím a q u in e  base.

W h e n  u s e d  fo r  radical curt o f v iv a x  o r  o v a le  m ala ria , a  
c o u rse  o f ơ e a tm e n t  w i th  a  b lo o d  s c h iz o n to d d e  m u s t  b e  
g iv e n  fư s t  to  k ill a n y  e ry th ro c y tic  p a rasite s . P r im a q u in e  
p h o s p h a te  is t h e n  g iv e n  o ra lly , u s u a lly  in  a  do se  e q u iv a le n t 
to  1 5 m g  ( o r  2 5 0 m ic ro g ra m s /k g )  o f  th e  b a se  d a ily  fo r  14 
d a y s  b u t  h ig h e r  d o se s  o r  lo n g e r  c o u ise s  m a y  b e  r e q u ire d  to  
o v e rc o m e  re s is ta n c e  in  so m e  s ư a in s  o f p. vivax (see  b e lo w ); 
W H O  h a s  a d v ise d  th a t  ỉo r  u n c o m p lic a te d  m a la ria  a c q u ire d  
in  S o u th -E a s t  A sia  (p a it ic u la r ly  In d o n es ia )  a n d  O c ean ia , th e  
d o se  s h o u ld  b e  in c re a se d  to  5 00  m ic ro g ra m s/k g  daUy. In  th e  
UK, t h e  BNF su g g ests  t h a t  w h ile  1 5 m g  (o r  2 5 0 m ic ro -  
g ra m s /k g )  d a ily  is a p p ro p r ia te  ío r  u se  in  p . ovale m a la ria .

3 0  m g  ( o r  5 0 0  m ic ro g ra m s/k g )  d a ily  is n e c e s s a ry  o r  
in íe c tio n s  c a u se d  b y  p . vivax.

F o r  p a tie n ts  w i th  G 6PD  d e H d e n c y  th e  u se  o f  u p  to  4 5 1 I g  
(o r  7 5 Õ m ic ro g ra m s /k g )  o n c e  e v e ry  7  day s fo r  8  w e e k s  1 a s  
b e e n  su g g e s te d  to  m in im ise  h a e m o ly s is  ( b u t  s e e  u n c  e r  
A d v e rse  E ữ e c ts , p . 6 6 1 .2 ) .

P o r  d e ta ils  o f  d o se s  in  c h ild ren , s e e  b e lo w .

General review s.
1. Vaỉe N . et a ỉ . P r im aq u ỉn e  rev ỉs ỉted  slx d e ca d es a ỉte r  h s  đ ỉscovery . E i r  J  

M e d  C h a n  2009; 4 4 : 9 3 7 -5 3 .
z  P c m a n d o  D . et ai P rim a q u in e  ỉn  v ỉvax  m a ỉa r ỉa : a n  updace  a n d  rev ieH  o n  

m a n a g e m e m  issues. M a ỉa r  J  2011 ; 10: 3 5 1 -6 2 .

Administrotion in ehildren. P r im a q u in e  m a y  b e  u se d  o r  il- 
ly  in  c h ild re n  ío r  r a d i c a l  c u r e  o i  m a l a r l a  c a u s e d  b y  p. 
ovale o r  p. vivax. D oses a re  e x p re s se d  in  te r m s  o f  p r iư  a -  
q u in e  b a se , a n d  W H O l,J h a s  su g g e ste d  a  d o se  o f 
2 5 0 m ic ro g ra m s /k g  ( to  a  m a x im u m  o ỉ  1 5 m g )  o n c e  da  ly  
f o r  14 d a y s ; in  S o u th -E a s t  A sia a n d  O c e a n ia , th e  d( se  
s h o u ld  b e  in c re a se d  to  500m iC T ogram s/kg  ( m a x im i m  
3 0  m g) d a ily . In  t h e  UK, t h e  BNFC h a s  r e c o m m e n d e d  th  It, 
a l th o u g h  th e  lo w e r  d o se  is a p p ro p r ia te  fo r t r e a tm e n t  o f p. 
ovale m a la ría ,  th e  h íg h e r  dose  re g im e n  sh o u ld  b e  u se d  o r 
a ll in le c tio n s  c a u se d  b y  p. vivax.

A lth o u g h  a lo w e r  ag e  lim it fo r th e  u se  o f p r im a q u in e  1 as 
n o t  b e e n  ío rm a lly  e s ta b lish e d .2 th e  BNFC s u g g e s ts  th a i  it 
m a y  b e  u se d  in  c h ild re n  o v e r  6 m o n th s  o f  a g e , b u t  t l  a t  
s p e d a l is t  a d v ic e  s h o u ld  b e  so u g h t ío r  y o u n g c r  c h i ld r ín .  
P r im a q u in e  sh o u ld  b e  a v o id e d  in  p a tie n ts  vvith s e v e re  G61 ’D 
d e h d e n c y ,  h o w e v e r  in  m ild e r  d e íid e n c y , a d o s e  o f 500  to  
7 5 0 m ic ro g ra m s /k g  o n c e  e v e ry  7 d a y s  ío r  8 w e e k s  h a s  b e  .‘n 
ío u n d  to  b e  vv ithou t h a rm íu l  e ữ e c ts .3 (T he BNFC a so 
c o m m e n ts  th a t  th is  re g im e n  is safe b u t  su g g e sts  t h a t  t  ì e  
to ta l  d a ily  d o se  s h o u ld  n o t  e x ceed  4 5  m g.)

F o r a  d isc u ss io n  o n  th e  u se  o f  p r im a q u in e  to  r e d u c e  
ư a n s m is s io n  o f í a ld p a r u m  m ala ría , se e  b e lo w .

1. W HO . Guidelines Ịo r  the treatmeni ữf m aỉaria. 2 n d  e d . G en e v a: W ỉ o .
2 0 10 . A vaiỉab ỉe  a t: h trp ;//w h q ]ỉb d o c .w h o .in i/p u b lica ú o n 5 /2 0  0 /
9 7 8 9 2 4 1 5 4 7 9 2 5 .e n g .p d l (accessed 2 7 /0 7 /!  0) U pdate  (issued  A tril 
2011) a vaỉlab le  a t: h u p : / /w w w .w h o .im /m a la r ia /p u b lic a t io n s /a to z /m  *1. 
ư e a ic h ỉld .re v is e d .p d í (accessed 2 0 /0 5 /1 1)

2 . VVHO. In u m a t io n a ì tra v e ỉa n d  heaìth . 2011 e d . A vailable a t;  h u p :/ /w v  w . 
w h o .im /i th /e n  (accessed 17 /06 /11 )

3. W HO . W H 0  m odeì /o rm u la ry  Ịo t  ch iỉd ren : b a u d  on the secon d  m o d e lỉù  o Ị  
esten tia ỉ m e ấ ià n a  Ị o r  eh iỉd ren  2009 . G eneva: W HO. 2 0 1 0 . A vailab le  a f  
h u p ; / / w w w . w h o . i n t / s e l c c i i o o _ m e d i c i n e s / l i s t / W M F c .2 0 1 0 . 'd í  
(accessed 2 7 /0 7 /1 0 )

Malario. T h e  o v e ra ll t r e a tm e n t  a n d  p ro p h y la x is  o f m a la  ia  
a n d  th e  p la c e  o f p r im a q u in e  in  c u r r e n t  re c o m m e n d a t io  ns 
a re  đ e sc rib ed  o n  p . 6 4 4 .1 .

D e sp ite  th e  g e n e ra lly  successíu l u se  o f o ra l  p r im a q u i  ì e  
ỉo r  r a d l c a l  c u r e  o f b e n ig n  ( n o n -(a lc ip a ru m )  m ala ria s , 
re s is ta n c e  o f  v iv a x  (b u t  n o t  o v a le )  m a la ria  is  a  k n o v m  
p ro b le m  in  so m e  a re a s  o f  th e  vvorlđ ,1-2 a n d  ĩa i lu re s  h a / e  
o c c u ư e d . T h e  su g g e stio n  h a s  b e e n  m a d e  th a t  h i g h e r  doses  o f 
p r ũ n a q u in e  (1 5 m g  tvvice daily  for 1 4  days, to  g iv e  a to  a l 
d o se  o f 6  m g /k g  a s su m in g  a  b o d y -w e ig h t of 7 0  k g )  s h o u ld  >e 
c o n s id e re d  w h e r e v e r  t h e  v iv ax  m a la ria  w as a c q u ir e d ,1'4 a: id  
th is  is t h e  S ta n d ard  r e c o m m e n d a t io n  in  th e  U K  (se e  a b o v i:). 
A sy s te m a tic  revteTO5 c o n d u d e d  th ằ t  w h e n  u s e d  w i:h  
c h lo ro q u in e ,  a  I4 -d a y  c o u rse  o f  p r im a q u in e  15 m g  d a ily  w as 
m o re  e ííe c tiv e  th a n  a 5 -d ay  co u rse  in  p r e v e n t in g  re la p ses  of 
v iv a x  m a la ria .  T h e  5 -d ay  c o u rse  o f  p r im a q u in e  p la s  
c h lo ro q u in e  a p p e a re d  to  b e  n o  b e t t e r  t h a n  c h lo ro q u i  te  
a lo n e .

V a ria b le  re sp o n se s  to  p r im a q u in e  in  t h e  A m a z o n i in 
re g io n  w e re  a t t r ib u te d  to  c o n s id e ra b le  v a r ia t io n  in  t te  
c o n te n t  o f p r im a q u in e  b o th  bervveen  a n d  v v ith in  b a tc h e s  DÍ 
tab le ts ;  p r im a q u in e  c o n te n t  r a n g e d  í ro m  19 to  1 6 8 %  o f t  le  
Iab e lle d  c o n te n t .6

In  t h e  USA , th e  CD C7 h a v e  s u g g e s te d  p re s u m p ti  ^e 
a n tữ e la p s e  th e r a p y  (o r  te rm in a l p ro p h y la x is )  w i th  p r im a -  
q u in e  a t  th e  e n d  o f  p ro p h y la x is  to  p r e v e n t  r e la p s e s  d u e  to 
Plasmodium vivax o r  p. ovale in  p e rs o n s  r e tu m in g  írc  m  
p ro lo n g e d  e x p o s u re  in  a re a s  w h e r e  r e la p s in g  m a la ria  is 
e n d e m ic .  I n  t h o s e  w h o  h a v e  ta k e n  c h lo r o q u i r  e, 
d o x y c y d in e ,  o r  m e O o q u in e  as  p ro p h y la x is , p r im a q u in e  is 
u s u a lly  g iv e n  d u r in g  th e  las t 2  vveeks o f p ro p h y la x is ,  b i t, 
vvh en  n e c essa ry , m a y  a lso  b e  ta k e n  im m e d ia te ly  a f t : r  
p ro p h y la x is  is  c o m p le te d . W h e n  a to v a q u o n e  p lu s  p ro g u a i lil 
is  t a k e n  a s  p ro p h y la x is , p r im a q u in e  is p r e íe ra b ly  g iv :n 
d u r in g  th e  la s t  7 d a y s  a n d  th e n  ío r  a n  a d d it io n a l  7  days, b  J t  
m a y  a lso  b e  g iv e n  fo r  14 days a í te r  a to v a q u o n e  p l 1S 
p ro g u a n i l  p ro p h y la x is  is c o m p le te d . T h e  re c o m m e n d  :d 
d a ily  o ra l  d o sc  o í  p r ím a q u in e  for te rm in a l p ro p h y la x is  is 
3 0  m g  fo r  a d u lts  a n d  5 0 0 m ic ro g ra m s /k g  ío r  c h ild re n .

P r im a q u in e  h a s  a lso  b e e n  ơ ie d  ío r  p r o p h y l a x i s  DÍ 
{ a ld p a ru m  a n d  v iv a x  m ala ría ; u s e  fo r  a  y e a r  p ro d u c  :d 
e ffe c d v e  c o v e r  a n d  w a s  w e ll to le ra te d  b y  J a v a n e s e  m  n  
w i th o u t  G 6PD  d e íid e n c y .*  I t w a s  a lso  e í íe c tiv e  i ì T  
p ro p h y la x is  in  C o lo m b ia n  m ilita ry  p e n o n n e l ;  i t  w a s  n o t  :d 
t h a t  p r im a q u in e  p ro p h y la x is  c o u ld  b e  s to p p e d  1 w e e k  afi : r  
d e p a r t ín g  th e  e n d e m ic  a re a .’

T h e  u s c  o f p r im a q u in e  as  a  g a m e to c y to d d e  h a s  t  ie 
p o te n d a l  t o  r e d u c e  t h e  t r a n s m i s s i o n  o f  í a ld p a n .  m  
m a la ría  in  lo w  ư a n s m ỉs s io n  a re a s  a n d  to  h e lp  c o n ta in  t  le
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s p re a d  o t  a r te m is in in - re s is ta n t  ỉ a ld p a r u m  m a la ria .10-11 
W H O  th e r e ío r e  in lt ia l ly  su g g e ste d  th a t  p r im a q u in e  b e  
g iv e n  a s  a  sin g le  d o se  o f  7 5 0  m ic ro g ra m s/k g  (to  a  m ax im u m  
o f  4 5  m g ) w i th  a n  a r te m is in in  d e riv a tiv e -b a se d  c o m b in a tio n  
re g im e n  t o r  th e  t r e a tm e n t  o i  u n c o m p lic a te d  p .  ỹ a k i p a r u m  
m a la ria ,  p r o v id e d  th e  r isk  fo r  G 6PD  d e Ễ d e n c y  w a s  
c o n s id e re d  lo w  o r  te s t in g  fo r  d e ũ đ e n c y  w a s  ava ilab le .10 
H o w e v e r, te s t in g  fo r  G 6P D  is n o t  w id e ly  av a ila b le  in  m ala rìa  
e n d e m ic  a re a s  a n d  c o n c e m s  o v e r  p r ỉm a q u in e 's  p o ten tia l for 
h a e m o ly s is  h a v e  l im ite d  i ts  u se . F o llo w ừ ig  a  revieỵv of safety  
a n d  e ff ica c y  d a ta , W H O  h a s  su b s e q u e n t ìý  suggested  th a t  ã  
lovver d o s e  o f 2 5 0  m ic ro g ra m s/k g  w o u ld  b e  sa ỉe r a n d  
e q u a lly  e ffe c tìv e  a n d  s h o u ld  b e  g iv e n  o n  th e  first d a y  of 
ơ e a tm e n t  (ex c e p t in  p r e g n a n t  w o m e n  a n d  in ía n ts  less t h a n  
1 y e a r  o f  a g e)  v v ith o u t t h e  n e e d  fo r  G 6PD  tes tín g .10,12

1. A jđ u k ic w icz  K M  O n g  EL. M a n a g e m e n t o f v ivax  m alarỉa  w íth  low  
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10. W h ite  N J, t í  a ỉ. R a tìo n a le  f o r  rec o m m e n d in g  a  ỉo w e r  đose  o f p iím aq u ỉn e  
a$ a  P ỉũsm od ium  /a ỉà p a ru m  g a m e to c y to tíd e  ỉn  p o p u ỉa ú o n s  w h ere  G6PD 
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u .  S u ta n to  i  t í  a L  T he  e ffec t o f p r ỉm a q u ỉn e  o n  g a m etocy te  developm en t 
a n d  d e a r a n c e  ỉn  th e  tre a tm e n t  o f u n c o m p ỉlc a te đ  ía ỉr ìparum  m aỉa tỉa  
w ith  đ ih y d ro a r te m is in in -p tp e raq u ln e  ỉn  S o u th  S um atra , W estem  
In d o n e s ia : a n  o p e n - la b e t  ran d o m ize d , c o n tro ỉỉed  tría ỉ. Q in  Ịttfeơ  D à  
2013 ; 5 6 : 6 85 -93 .

12. W H O . Sỉngle  dose  P r im aq u in e  a s a  g a m e to c y to d d e  ỉn  Piasm odium  
Ịa lá p a r u m  m a ỉaria : u p d a te d  W HO p o ỉỉcy  recom m endatỉon  (issued 
O c to b er  2012). A vailab le  a t: h trp ://w w w .w h o .in t/m a la ria /p q _ u p d a ted _  
p o llc y _ re c o m m e n d a tio n _ e n _ l0 2 0 12 .p d f (accessed 06 /0 6 /1 3 )

P n e u m o c y s tìs  p n e u m o n ia .  P r im a q u in e  vvith d in d a m y d n  
ũ  u se d  in  th e  t r e a tm e n t  o f p n e u m o c y s tis  p n e u m ọ n ia  as a n  
a l te m a d v e  to  c o -trứ n o x a z o le 1 (se e  p . 5 6 7 .2 ). T re a tm en t 
h a s  u s u a lly  las ted  3 vveeks, a n d  u s  e x p e rts  suggest p r im a- 
q u in e  b e  g iv en  o ra lly  in  d a ily  d o se s  e q u iv a ie n t to  15 to  
30  m g  o f  t h e  b ase , a n d  d ỉ n d a m y d n  b e  g iv e n  in  doses o f 
6 0 0  to  9 0 0  m g  in tra v e n o u s ly  o r  3 0 0  to  4 5 0  m g  orally  e v ery  
6  to  8  h o u r s .2-5 I n  t h e  U K , th e  BNF suggests  d in d a m y d n  
6 0 0  m g  o ra lly  e v e ry  8 h o u r s  w i th  o ra l p r ỉm a q u in e  30  m g  
d a ily  f o r  m ild  to  m o d e r a te  d isease , b u t  n o te s  th a t  th e  com - 
b in a t io n  m a y  c a u se  c o n s id e ra b le  to x id ty .

A  ra n d o m ise d  m u lt ic e n tre  s tu d y *  c o m p a re d  th is  la t te r  
re g im e n  ( p rim a q u ỉn e  3 0  m g  d a ily  a n d  d in d a m y d n  6 0 0  m g  
th re e  t im e s  d a ily )  w i th  c o -tr im o x a z o le  a n d  w ith  a  
c o m b in a tio n  of d a p s o n e  a n d  t r im e th o p r im  in  181 AIDS 
p a tíe n ts  w h o  h a d  c o n ã rm e d  m ild  t o  m o d e ra te  p n eu m o cy stis  
p n e u m o n ia .  P r im a q u in e - d in d a m y d n  w a s  as  eữective  as th e  
o th e r  tw o  leg im en s , a l th o u g h  th e  a u th o r s  suggested  th a t  
t h e  c o m b in a tio n  n ũ g h t  b e  b e s t  a v o id e d  in  p a tie n ts  w ith  
s e v ere  m y e lo su p p re s s io n .

P r im a q u in e  w ith  d i n d a m y d n  is n o t  n o rm a lly  rec o m - 
m e n d e d  f o r  p ro p h y la x is  a l th o u g h  th e r e  a re  reports  o f it 
b e ỉn g  t r i e d .5 A re tro sp e c tiv e  e x a m in a tio n 6 o f  th e  reco rds of 
p a tie n ts  w h o  h a d  re c e iv e d  p ro p h y la x is  fo u n d  th a t  c linda- 
m y d n  w i th  p r im a q u ln e  w a s  less  e ííe c tiv e  th a n  co- 
t r im o x a z o le  o r  d a p so n e , a l th o u g h  th is  c o u ld  h a v e  b e e n  
d u e  in  p a r t  to  u n d e rd o s in g .
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d a p so n e - tr im e tb o p rim , a n d  d ỉn d a m y d n -p r im a q u ỉn e . A m  ỉrtíem  M ed  
1 9 9 6 ;1 2 4 :7 9 2 - 8 0 2 .

5 . K ay  R , D uBois RE. C l in d a m y d n /p rim a q u ln e  th e ra p y  a n d  secondary  
p ro p h y la x ỉs  a gain st P n e u m ó c y s tis  caxỉnỉỉ p n e u m o n ia  ỉn  patíen ts w ith  
AEDS. South  M e d  J  1990; 8 3 : 4 0 3 -4 .

6 . B a rb e r  BA. t í  a l . C ĩ ln d a m y d n /p iỉm a q u ỉn e  as p rophy ỉax ỉs  for P n eum o- 
c ystis c arỉn ỉỉ p n e u m o n ỉa . ơ ừ i  In Ịèc t D ờ  1996; 2 3 :7 1 8 -2 2 .

Adverse Effects
A d v e rse  e f fe d s  w i th  th e r a p e u t ic  d o ses  o !  p r im a q u in e  a re  
u s u a lly  m in im a l  b u t  a b d o m in a l p a in  a n d  gas tr ic  d isttess a re  
m o re  c o m m o n  if t a k e n  o n  a n  e m p ty  s to m a c h . L arger doses 
m a y  c a u s e  n a u s e a  a n d  v o m itin g . M e th a e m o g lo b m ae m ia

m a y  o c c u r  occasiona lly . H a e m o ly tic  a n a e m ia  c an  o c c u r in  
p e r s o n s  w i th  G 6PD  d e íic ie n c y  (se e  b e lo w ) .  O th e r  
u n c o m m o n  e ữ e c ts  in d u d e  m iỉd  a n a e m ia  a n d  leu co cy to sis . 
H y p e r te n s io n  a n d  ca rd iac  a ĩT h y th m ia s  h a v e  b e e n  re p o r te d  
o n  r a r e  o c c as io n s . P r im a q u in e  m a y  r a r e ly  p r o d u c e  
le u c o p e n ia  o r  ag ra n u lo c y to s is , u su a lly  a f te r  o v e rd o sag e . 
O th e r  e ữ e c ts  a s so d a te d  w i th  o v e rd o sag e  i n d u d e  g astro - 
in te s tin a l  sy m p to m s, h a e m o ly tic  a n a e m ia , a n d  m e th a e m o -  
g lo b in a e m ỉa  w ith  cyanosis.

M a n y  a d v e rse  e ítec ts  h a v e  b e e n  r e p o n e d  a f te r  u se  o f 
p r ím a q u in e 1 b u t  som e , i n d u d in g  p r u ii tu s  a n d  d is tu ib a n c e s  
of v isu a l  a c co m m o d atio n , a re  c o n s id e red  to  b e  in a d e q u a te ly  
d o c u m e n te d  o r  d o u b ứ u lly  a t t r íb u te d  to  th e  d ru g .

A c u te  in tra v a sc u la r  h a e m o ly s is  is th e  m o s t  se rio u s  tox ic  
h a z a rd  o f  p rim a q u in e ,  e s p e d a l ly  in  p e o p le  w i th  G6PD 
d e h d e n c y ,  o th e r  de íe c ts  o f  t h e  e ry th ro c y tic  p e n to s e  
p h o s p h a te  p a th w a y  of g lu co se  m eta b o lism , o r  so m e  ty p es  
o f  h a e m o g lo b in o p a th y . I n  in d iv id u a ls  w i th  G6PD d e Đ d e n c y  
th e  s e v e r i ty  o f h a e m o ly s is  is d ire c tly  r e la te d  to  th e  d e g re e  o f 
d e A d e n c y  a n d  to  th e  q u a n tí ty  o f  p r im a q u in e  g iv en . In  
p a tie n ts  w ith  t h e  A ỉrican  v a r ia n t  th e  S ta n d ard  c o u rse  o f 
p r im a q u in e  g e n e ra lly  p ro d u c e s  a  m o d e ra te  a n d  se ư -lim itin g  
a n a e m ia ,  w h ile  in  th o se  w i th  th e  M e d ỉte n a n e a n  a n d  re la te d  
A s ia n  v a ria n ts ,  h a e m o ly s is  c a n  re s u l t  in  P ro g ressiv e  
h a e m o g lo b in a e m ia  a n d  h a e m o g lo b in u r ia  vvhich c a n  b e  
ía ta l. W h e n e v e r  possib le, th e r a p y  w ith  p r im a q u in e  s h o u ld  
b e  d e la y e d  u n tiỉ  th e  a c u te  s ta g e  oí m a la ria  h a s  b e e n  b ro u g h t  
u n d e r  c o n tro l  b y  a  b lo o d  s c h ỉz o n to d d e  b e c a u s e  of th e  risk  o f  
in d u c in g  h a e m o ly s is  a n d  c o m p ro m is in g  th e  g a s tro in te s tin a l  
to le ra n c e  o f th e ra p y .

1. C lyde DP. C ỉinỉcal p rob ỉem s a sso d a te d  vvith th e  u se  o í p r ỉm a q u ỉn e  as a  
tỉs su e  sc h izo o to d d a ỉ an d  g am etocy toc ỉdaỉ d rug . Buỉl WHO 1981; 59: 
3 9 1 -5 .

Precautions
P r im a q u in e  s h o u ld  b e  u se d  c a u tio u s ly  in  a c u te ly  ill p a tie n ts  
w i th  a n y  se rio u s  sy stem ic  d isease  c h a ra c te r ise d  b y  a  
te n d e n c y  to  g ra n u lo c y to p e n ia  su c h  as  r h e u m a to id  a r th r it is  
o r  lu p u s  e ry th e m a to su s . I t  s h o u ld  a lso  b e  u s e d  w i th  ca re  i n  
p a tie n ts  w i th  G6PD  d e B d e n c y . P r im a q u in e  s h o u ld  b e  
w ith d ra w n  if s ig n s  of h a e m o ly s is  o r  m e th a e m o g lo b in a e m ia  
o c c u r  a n d  t h e  b lo o d  c o u n t  s h o u ld  b e  m o n i to r e d  
p e rio d ica lly .

Breast ỉeeding. P rim a q u in e  s h o u ld  n o t  b e  u se d  ìn  n u rs in g  
vvom en, u n le s s  t h e  b re a s t-fe d  in la n t  h a s  b e e n  d e te rm in e d  
n o t  to  b e  G 6 P D -d e fid e n t.

Pregnancy. P rim a q u in e  s h o u ỉd  n o t  b e  g iv e n  d u r in g  
p re g n a n c y ; rad ic a l c u re  o f  v iv ax  o r  o v a le  m ala ria s  w i th  
p r im a q u in e  s h o u ld  b e  d e la y e d  in  p r e g n a n t  vvom en  u n t i l  
a f te r  d e liv e ry .1

1. P an ỉsk o  DM. K eystone  JS . T re a tm e n t o f m a laiia— 1990. Drugs 1990; 39: 
16 0 -8 9 .

Interactions
P rim a q u in e  s h o u ld  n o t b e  u s e d  w ith  d ru g s  lỉab le  to  in d u c e  
h a e m o ly s is  o r  b o n e  m arro v v  d e p re ss io n . T h e o re tica lly , 
m e p a c r in e  m a y  in c re a se  th e  p lasm a  c o n c e n tra tio n s  o f 
p r im a q u in e  re su ltin g  in  a  h ig h e r  risk  o f to x id ty ,  a n d  i t  h a s  
b e e n  r e c o m m e n d e d  th a t  th e s e  d ru g s s h o u ld  n o t  b e  u se d  
to g e th e r .

Antimalarìals. T h e  p h a rm a c o k in e tic s  o f  p r im a q u in e  w e re  
n o t  a lte re d  b y  meỊỉoquinc in  h e a lth y  s u b je c ts , ' a lth o u g h  
th e  e ữ e c t  o f p r im a q u in e  o n  m e llo q u in e  p h a rm a c o k in e tic s  
is  u n c e r ta in  (se e  u n d e r  M eA o q u in e , p . 6 5 9 .2 ). I n  a  s tu d y  
in  p a tíe n ts  w i th  m ala ria , quinine r e d u c e d  th e  p lasm a  co n - 
c e n tra tio n s  o f p r im a q u in e ,  a lth o u g h  th e  d in ic a l  im p o r-  
ta n c e  o f  th e  in te ra c tio n  w a s  u n d e a r .1

ỉ . E dw arđs G, t í  a l . ỉn te rac tio n s  am o n g  p rỉm aqu ine . m a laría  In ícc tion  a n d
o th e r  a n tim a la ria ls  In T hai sub jects. B r J  C ỉirt P harm aeo ỉ 1993; 35: 193-8 .

Pharmacokinetics
P rim a q u in e  is rea d ily  a b so rb e d  fro m  th e  g a sư o in te s tin a l  
t r a d .  P e a k  p la sm a  c o n c e n ơ a t io n s  o c c u r a b o u t  1 t o  2  h o u rs  
a f te r  a  d o se  a n d  th e n  ra p id ly  d im in ish  w ith  a  r e p o r te d  
e lim in a tio n  h a lỉ- li ỉe  of 3 to  6  h o u rs . I t  is vvidely d is tr ib u te d  
in to  b o d y  tissu es.

P r im a q u in e  is  rap id ly  m e ta b o lise d  in  t h e  liv e r. I ts  m a jo r  
m e ta b o li te  c a rb o x y p r im a q u in e  a c c u m u la te s  in  th e  p lasm a  
o n  re p e a te d  d o sag e . L ittle  u n c h a n g e d  d ru g  is  e x c re te d  in  th e  
u r in e .  .

R e íe re n c e s .
1. F Ie tch e r KA. «  a i . S tu đ lts  o n  th e  pha rm a co ld n etics  o f p r ím a q u in e . B u ll  

WH0 1981; 59 ; 4 0 7 -1 2 .
2 . v v h ite  K l. C lln ical p h a n n ac o ld n e tic s  o f  a n ú m a b i i a l  d ru g ỉ. ũ i i ì  

Pharmacokìntí 1985; 1 0 :1 8 7 -2 1 5 .
3. M ỉh a ly  GW , t í  a i  Pha rm acok ine tíc s  o f  p r im a q u in e  in  m a n . L srud ỉes of 

tb e  abso lu te  bỉoavaỉlabiU ty a n d  e ỉíec ts  o f  dose  size. Br J ctin Pharmacoỉ 
1985; 1 9 :7 4 5 -5 0 .

4 . W ard  SA, tí aỉ. P ha n n a co ỉd n e tỉc s  of p r im a q u b ie  in  m a n , n :  com parison  
oi a c u te  v s c h ro n ic  dosage ỉn  T hai sub jects. BrJ ơin Pharmacoỉ 1985; 19: 
7 5 1 -5 .

5. B h a tỉa  s c ,  t í  ứ l. P ba n n a co k ỉn e tỉc s  o f p r im a q u in e  ỉn  p a tỉe n ts  w ỉth  p. 
v ỉv a x  m a larỉa . E u r  J  ơ in  P h a rm a a l  1986; 31: 2 0 5 -1 0 .

6. R onn  A, Bygbjerg L U n e x p e a e d  hỉgh  p rim aq u ỉn e  c o n ce n tra tỉo n s  ỉn  
acu te ly  iu m alarỉa p a tíe n ts . L a n c t í 1993; 341: 305.

PreparaHons
Proprietary ftspcirotions (details a re  given in  V olum e B)

Single-ingretGent Prepararionỉ. AustraL: P rim adn; Braz.: Prim a- 
k in d ert; India: MaliriH; M alquine; PMQ-INGA; P rim adp.

Pbcmnocopoeiol Preparalions
U SP 36: Prim aquine P hosphate  Tablets.

Proguanil Hydrochloríde
IBANM, rlNNMI

Bigumalum; Chloriguane Hydrcíhloride; Chloroguanide 
Hydrochloride; Chlorowodorek Protcwanilư, Hidroeloruro de 
proguanil; Proguanide Hydrochloride; Proguariiilĩhydroklor- 
idi; Proguanil, chlorhydrate de; Prõgliarill, hídrodbrurõ'de; 
Proguanil hyd^ochlo^d, Proguanil-hldròWõriđ;, prdgũamlhy- 
drochlond, Proguanilhyđroklorid,' Progúắòili hydrochlori- 
dum; Proguamlo htdróchlorìdas;'’'RP-3339; SN-12,837; 
riporyaHnna rnflpoxnopnfl " ■ ’ . ^
1 -(4^hlorôphenyl)-5-lsopropylbiguanide hydrochloride 

.C11H)6CINs,Ha=2902 1
CAS —  500-92-5 (proguarul);' 637-32-1 (proguami hydro- 
chloride). , r y \ „
ATC —  P01B80I 
UNII —  R7ỈY86M0m

P h a rm a c o p o e ia s . I n  Eur. (see  p . v ii), ĩnt, a n d  us.
P h . E u r . 8: (P ro g u an il H y d ro ch lo rid e). A  w h i te  o r  a lm o s t 
w h ite , c rysta lline  povvder. S ligh tly  so lu b le  in  w a 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;  p r a a i c a l l y  
in so lu b le  in  d ic h ỉo ro m e th a n e . P ro te c t fro m  lig h t.

U S P  36: (P ro g u an il H y d ro c h lo iid e ) . A  w h ite ,  c ry s ta llin e  
p o w d e r. su.gh.tly 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’ p rac tìca lly  in so lu b le  in  d ic h lo ro m e th a n e . P ro te c t  
fro m  l ig h t  -  •

S tobỉliiy . A lth o u g h  th e  P h . E u r. 8  d ỉrec ts  t h a t  p ro g u a n il  
h y d ro ch lo rid e  s h o u ld  b e  p r o te a e d  h o m  lig h t, s ta b ility  s tu -  
d ies1-2 suggest th a t  i t  is a  v e ry  stab le  c o m p o u n d  w ith  o n ly  
sm all a m o u n ts  o f  i ts  m a jo r  d e co m p o sitio n  p r o d u a  4 -ch lo r-  
o a n il in e  being  fo rm e d  d u r in g  th e rm a ỉ a n d  p h o to c h e m ic a l  
sn e ss .

ỉ . O w oyale JA. E lm arakby  zs. E ffe a  of sun ỉỉgh t, u ltra v io ỉe t u ra d ỉa tỉo n  a n d  
h e a t o n  proguaniL  In t  J  P h arm aeeutía  1989; 50: 2 1 9 -2 1 .

2. T ayỉor RB, t í  a i  A C hem ical stabỉlity s tudy  o ỉ p ro g u an il hydroch lo ride . 
ỉn t  J  Pharm aceu tìa  1990; 60 : 185-90.

Uses and Administration
P ro g u a n iỉ  is a  b ig u a n id e  c o m p o u n d  t h a t  h a s  l i t t ỉe  
a n tim ala ria l a c tiv ity  u n t i l  m eta b o lise d  in  t h e  b o d y  to  th e  
a c tiv e  a n tim ala ria l d ru g  c y d o g u a n il . C y d o g u a n il, like  
p y r im e th a m in e , in h ib i ts  p lasm o d ia l d ih y d ro ío la te  red u c ta se  
a n d  th u s  d isrup ts sy n th e s is  o ! n u d e ic  a d d s  in  t h e  p a ra s ite . 
C y d o g u a n il is a c tiv e  a g a in s t  p re -e ry th ro c y tic  ío rm s  a n d  is a 
s lo w -a c tin g  b lo o d  s c h iz o n to d d e .  I t  a ls o  h a s  s o m e  
s p o ro n to c id a l  a c t i v i t y ,  r e n d e r in g  t h e  g a m e to c y te s  
n o n -in fe c tiv e  to  t h e  m o sq u ito  vecto r.

T h e  v a lu e  o !  p ro g u a n i l  is l im ite d  b y  th e  r a p id  
d e v e lo p m e n t o f re s is ta n c e .

P roguan il is u s e d  o ra lly  as  th e  h y d ro c h lo r id e  fo r  th e  
c h e m o p ro p h y la x is  o f  m a la ria ,  w i th  c h lo r o q u in e  o r  
a to v a q u o n e . T h e  s c h iz o n to d d a l ac tiv ity  of c y d o g u a n il  o n  
e ry th ro cy tỉc  ỉo rm s  is to o  s low  for c y d o g u a n il  o r  p ro g u a n iỉ  to  
b e  u se d  a lone  fo r  t h e  tre a tm e n t  of m ala ria , b u t  p ro g u a n il  
h y d ro ch lo rid e  is g iv e n  w ith  a to v a q u o n e  for th e  ư e a tm e n t  o f 
u n co m p lica ted  fa ỉd p a ru m  m ala ría  (p. 6 4 4 .ỉ ) .

F o r prophylaxừ o f  m a la ria  ỉn  c o m b in a tio n  w ith  c h lo ro -  
q u in e , th e  u su a l a d u l t  da ily  dose of p ro g u an il h y d ro c h lo r id e  
is 2 0 0  m g  ta k e n  a ỉ te r  ỉo o d . F o r  p ro p h y lax is  in  c o m b in a tio n  
vvith a to v a q u o n e  2 5 0  m g, th e  d a ily  dose  o f  p ro g u a n il  
h y d ro ch lo rid e  is 100  m g . I t is g e n e ra lly  r e c o m m e n d e d  th a t  
ch em o p ro p h y la x is  ío r  tra v e lle rs  sh o u ld  s ta r t  1 w e e k  b e ỉo re  
e x p o su re  to  m a la ria , b u t  if th is  is n o t  p ossib le  i t  c a n  b e  
s ta r te d  1 to  2 d a y s  b e ỉo re  trav e l. U se s h o u ld  c o n tin u e  
th ro u g h o u t  e x p o s u re  a n d  fo r a t  lea s t 4  w e e k s  (1 w e e k  vvhen 
p ro g u a n il  is g iv e n  w i th  a to v a q u o n e )  a í te r  lea v in g  a 
m a la rìo u s  a rea .

I n  th e  treatment o f  u n c o m p lic a te d  í a lá p a ru m  m ala ria , 
a d u lt  doses a re  p ro g u a n i l  h y d ro c h lo r id e  4 0 0  m g  vvith 
a to v a q u o n e  l g ,  e a c h  o ra lly  as a  s ing le  do se  ío r  3 
c o n secu tiv e  days.

F o r  c h ild ren 's  d o se s  in  th e  p ro p h y la x is  a n d  ư e a tm e n t  of 
m a la ria , see p . 6 6 2 .1 .

C y d o g u a n il w a s  a lso  ío n n e r ly  g iv en  b y  in tra m u s c u la r  
in je c tio n  as a n  o ily  su sp e n s io n  o !  th e  e m b o n a te .

R evievvs.
1. M cKeage K. S cott u .  A ro v a quone/p roguaail: a  rev lew  o (  ỉts use  lo r  th e  

p rophylax is o i  P la sm o d iu m  ỉa ỉá p a ru m  m aỉarỉa . D ru ỹ s  2003; 63 : 5 9 7 -  
623.

2. M arra  F, t í  a t. A to v a q u o n e-p ro g u a n il ỉo r  p rophy lax is a n d  ư e a u n e n t  o ỉ 
m a  la ria. A m  Ph arm aco ther 2003; 37: 1266-75 .

The Symbol t  denotes a preparation no longer actively marketed



662 Antimalarials

3. N ak a to  H. t í  a i . A  sy ste m a tíc  revievv a n d  m e ta -a n a ly s ỉs  o ỉ  tb c  
e ữ e c tiv e n e t t a n d  sa ỉe ty  o f a to v a q u o n e  p ro g u a n il (M alarone) fo r 
c h em o p ro p h y ỉâ x ỉs  ag a in s t m a la ria . J  A n íim ừ ro b  Chem other 200 7 ; 60: 
9 2 9 -3 6 .

A d m in is tr a t io n  in  c h ild re n . D o sag e  re c o m m e n d a t ío n s  fo r 
p ro g u a n ỉ l  w i th  c h l o r o q u i n e  f o r  m a l a r i a  p r o p h y l a x i s  in  
c h ild r e n  h a v e  v a rie d . U K  m a la ria  e x p e r ts 1 h a v e  su g g e ste d  
th e  fo llo w in g  p ro p h y la c tic  o ra l  d o se s  o ỉ  p ro g u a n il  h y d ro -  
c h lo r id e  fo r c h ild re n  b a se d  o n  íra c tio n s  o f  th e  a d u lt  d o se  
o f  2 0 0  m g  daily :
•  u n d e r  6 .0  k g  (u p  to  12 w e e k s  o f  a g e ): o n e -e ig h th  th e  

a d u l t  dose
•  6  to  9 .9  kg (3 to  11 m o n th s ) :  o n e - q u a r te r  th e  a d u lt  d o se
•  l O t o  1 5 .9 k g  (1 y e a r t o 3 y e a r s  11 m o n th s ) : th re e - e ig h th s  

t h e  a d u ỉt  d o se
•  16  to  2 4 .9  k g  (4  y e a rs  to  7  y e a rs  11 m o n th s ) :  h aU  th e  

a d u l t  dose
•  2 5  to  4 4 .9 k g  (8 y e a rs  to  12 y e a rs  11 m o n th s ) :  th re e -  

q u a r te r s  t h e  a d u lt  do se
•  4 5  k g  a n d  o v e r  (13  y e a rs  o r  m o re ) :  t h e  a d u lt  dose  
T h e y  n o te d  th a t  b o d y -w e ig h t w a s  a  b e t te r  g u id e  to  d o sa g e  
t h a n  a g e  fo r c h ild re n  o v e r  6 m o n th s .

C h ild re n  m a y  b e  g iv en  p ro g u a n i l  w i th  a t o v a q u o n e  for 
th e  p r o p h y l a x i s  o f m a la ria .1 A  d a ily  do se  b a sed  o n  e ith e r  a 
p a e d ia tr ic  ta b le t  c o n ta in in g  25  m g  o f  p ro g u a n il  h y d ro -  
c h lo r íd e  p lu s  6 2 .5  m g  o f a to v a q u o n e  or a n  a d u lt  ta b le t  
c o n ta in in g  100  m g  o f p ro g u a n il  h y d r o c h lo r id e  p lu s  2 5 0  m g  
o f a to v a q u o n e  is a s  íollovvs:
•  c h ild re n  w e ig h in g  5 to  8  kg: h a lf  o f  a  p a e d ia tr ic  tab le t
•  >  8  to  lO k g : th re e -q u a n e r s  o f  a  p a e d ia tr ic  tab le t
•  >  10  to  2 0  kg: o n e  p a e d ia tr ic  ta b le t  o r  o n e -q u a r te r  o f th e  

a d u l t  ta b le t
•  >  2 0  to  30  kg : tw o  p a e d ia tr íc  ta b le ts  o r  h a l ỉ  oi th e  a d u lt  

t a b le t
•  >  3 0  tò  4 0  kg : th re e  p a e d ia tr íc  ta b le ts  o r  th re e -q u a r te r s  of 

t h e  a d u lt  ta b le t
•  >  4 0  kg: fo u r  p a e d ia tr ic  ta b le tỉ  o r  o n e  a d u lt  tab le t 
D oses o f  p ro g u a n il  w i th  a to v a q u o n e  fo r th e  t r e a t m e n t  of 
m a la ria , b a se d  o n  th e  a d u lt  d o se  o ỉ  4 0 0  m g  of p ro g u a n il  
h y d ro c h lo r id e  da ily , a re :
.  c h ild r e n  tv e ig h in g  5 to  8 k g :  o n e -e ig h th  th e  a d u lt  d o se
•  9  to  10 kg: th re e -s ix te e n th s  t h e  a d u lt  do se
•  11 to  2 0  kg: o n e -q u a r te r  th e  a d u lt  d o se
•  21  to  3 0  kg: h a l ỉ  th e  a d u lt  d o se
•  31 to  4 0  kg: th re e -q u a r te r s  th e  a d u lt  do se
•  4 0  k g  a n d  o v e n  th e  a d u ỉt  d o sc

1. P u b lic  H ea lth  E ng la n d . G u ide lines ÍOT n u l u t a  p re v e n ù o n  in  traveH ers 
f ro m  th e  UK (ĩssued  A u g u ỉt 2013). A v iỉla b le  á c  h ttp : //w w w .h p a .o rg . 
u k /w ebc/H P A w ebF U e/H P A w eb_C /1203496943323  ( a a x n e d  2 4 /1 0 /1 3 )

A d n ũ n is tr a t io n  in  r e n a l  im p a in n e n t .  P ro g u a n il  is e x c re te d  
b y  th e  ỉd d n e y s  a n d  s h o u ld  b e  g iv e n  in  re d u c e d  d o sa g e  o r  
a v o id e d  in  p a tie n ts  w i th  r e n ạ l  im p a in n e n t .  T h e  íollovving 
o ra l  d o se s  h a v e  b e e n  re c o m ín e n d e d  b a se d  o n  c re a tin in e  
d e a r a n c e  (CC): -
•  c c  2 0  to  5 9 m L /m in u te :  lO O m g  d a ily
•  c c  10 to  1 9 m L /m in u te :  5 0 m g  e v e ry  o th e r  d ay
•  c c  less t h a n  lO m L /m in u te :  5 0  m g  o n c e  w e e k ly

Adverse Effects and Precautíons
A p a r t  b o m  m ild  g astric  in to le ra n c e ,  d ia r rh o e a ,  a n d  so m e  
re p o r ts  o f a p h th o u s  u lc e ra tio n  th e r e  a p p e a r  to  b e  few  
a d v e rs e  effec ts  a s s o d a te d  w ith  u s u a l  d o ses  o f p ro g u a n ỉl  
h y d ro c h lo r id e .  T h e re  h a v e  b e e n  r a r e  re p o r ts  o f  h y p e rse n s i-  
tiv i ty  r e a c t io n s  in d u d in g  u r tic a r ia  a n d  a n g io e d e m a . R a re  
cases  o f  s e iz u res  a n d  p sy c h o tic  e v e n ts  h a v e  a lso  b e e n  
re p o r te d .  H a e m ato lo g ic a l c h a n g e s  h a v e  b e e n  re p o r te d  in  
p a tie n ts  w i th  s e v e re  r e n a l  I m p a ũ m e n t .  O v erd o sag e  m a y  
p r o d u c e  ep ig a s tric  d isc o m ío rt, v o m itin g , a n d  re n a l  ir r ita tio n  
Ie a d in g  to  h a e m a tu r ia .

P ro g u a n il  s h o ti ld  b e  u s e d  vvith  c a u tio n  in  p a tie n ts  w i th  
r e n a l  im p a in n e n t ;  do sag e  s h o u ld  b e  re d u c e d  a c co rd in g ly  
(se e  u n d e r  U ses a n d  A d m in is tra t io n , a b o v e ).

P ro g u a n il  m a y  b e  ta k e n  d u r ín g  p re g n a n c y , b u t  UK  
g u id e lỉn e s  re c o m m e n d  th a t  ío la te  s u p p le m e n ts  (lo lic  a d d  
5 m g  d a ily )  s h o u ld  a lso  b e  g iv e n ; h o w e v e r ,  t h e  c o m b in a tio n  
o f  p ro g u a n i l  w i th  a to v a q u o n e  s h o u ld  b e  a v o id e d  as d a ta  
r e g a rd in g  th e  s a ỉe ty  o f a to v a q u o n e  a re  l a d ô n g .

F o r  in ỉo n n a t io n  o n  th e  a d v e rse  e ữ e c ts  a n d  p re c a u tio n s  
a s s o d a te d  vrâth t h e  u se  o f p ro g u a n i l  w i th  a to v a q u o n e , see 
u n d e r  p .  9 2 9 .1 .

U n til  1985 p ro g u a n i l  w a s  g e n e ra lly  ta k e n  in  a  d o se  of 
lO O m g d a ily  fo r  m a la ria  p r o p h y la x is  w i th  few  a d v e rse  
e fie c ts . A l th o u g h  th e r e  vvas n o  in c re a se  in  se rio u s  a d v e rse  
e ổ e c ts  w h e n  th e  d o se  w a s  in c re a se d  to  2 0 0  m g  daily , a n d  it 
b e g a n  to .b e  u s e d  w i th  c h lo ro q u in e ,  th e r e  w e re  a n  in c re a s in g  
n u m b e r  o f  r e p o r ts  o f  re v e r s ib le  a p h th o u s  u lc e r a t io n .1 
C h lo ro q u in e  m a y  e x a c e tb a te  th is  e f f e a .2 T h e re  h a s  a lso  
b e e n  a  r e p o r t  o f  rev e rs ib le  a lo p e d a  in  w o m e n  a n d  sca lin g  of 
t h e  s k in  in  b o th  m e n  a n d  w o m e n  u s in g  p r o g u a n il .3 M o re  
s e v e re  s k in  r e a c t io n s  h a v e  b c e n  c o u p le d  vvith sy m p to m s 
s u c h  a s  a c u te  e o s in o p h ih c  p n e u m o n ia  a s  p a rt  o f a 
h y p e rs e n s it iv ity  re a c t io n .4

M e g a lo b las tic  a n a e m ia  a n d  p a n c y to p e n ia  h a v e  b e e n  
a s s o d a te d  w ỉ th  p ro g u a n il  a c c u m u la t io n  in  p a tie n ts  w i th  
r e n ạ l  im p a in n e n t .5-6

1. P c to  IS A . T o x id ty  o í ao ttana la tia l d rugs. J  R  S o cM e d  1909; 8 2  (suppl 17): 
30 —4.

2 . D rysdale  SF, í t  a l . P roguanU . ch lo ro q u in e . a n d  m o u th  u lcers . L a n a t  
1990; 335: 164.

3. H an so n  SN, t t  a l  H a lrlo t t an d  scallng  w ith  p ro g ú an il . l a n a t  1989; 1:225 .
4 . J u s t  N , et a t  S eve re  h y p e rsc n s iư v ỉty  re a c tỉo n  a s  a c u te  e o sinoph ilic  

p n e u itu m ỉa  a n d  sk ỉn  e ru p tỉo n  in d u c ed  by  p ro g u an ỉl . H ur R ts p i r  J  2011 ; 
37 : 1 526 -8 .

5. B oots M . t i  a i  M egalob lastlc  a n em ia  a n d  p a n cy to p c n ia  d u e  to  p ro g u an ỉl 
ỉn  p a d e n ts  w ỉth  d ư o n ỉc  ren a l ĩa ílu re . O m  N ep h ro ỉ 1982; 18: 106-8 .

6. Jo lìn k  R. t t  a ì . P an c y to p en ỉa  d u e  to  p ro g u an ỉl to x id ty  ỉn  a  r e tu m ỉn g  
tra v e lle r  w ỉth  lever. E u r J  ơ ir t  ph arm a co l 2 01 0 ; 66 : 8 1 1 -1 2 .

Porphyria. T h e  D ru g  D a tab ase  fo r  A c u te  P o rp h y ria , c o 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 PO S) a n d  
th e  P o rp h y ria  C e n ơ e  Svveden, d a s s ih e s  p y r im e th a m in e  as 
po ssib ly  p o rp h y rin o g e n ic ;  i t  sh o u ld  b e  u se d  o n ly  vvhen n o  
s a íe r  a l te m a t iv e  is a v a ila b le  a n d  p re c a u t io n s  s h 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

F o r  a  d ỉscu ss io n  o f th e  use  o f  o th e r  a n tim a la ría ls  in  
p a t ie n ts  w i th  p o r p h y r ia ,  see  u n d e r  P r e c a u t io n s  lo r  
C h lo ro q u in e , p . 6 5 3 .1 .

1. T he D rug D aiabase  ío r A cuic  P o rphy ria . A vailđblc ai: h itp : //w w w . 
d ru g s-p o rp h y ria .o rg  (accesscd 12 /10 /11 )

Interactions

Antidepressants. Fluvoxamine c an  v ir tu a lly  a b o lis h ' th e  
m e ta b o lism  o f  p ro g u a n il  to  its  a a iv e  m e ta b o li te  c y đ o g u a -  
n il Via a n  in h ib i to ry  effecr o n  th e  c y to c h ro m e  P 4 5 0  iso e n -  
z y m e  CYP2C19.

1. Je p p ese n  u .  t í  a l . T he CYP2C19 cata lyzed  b ỉo a a iv a tỉo n  o f p ro g u an il is 
abo lished  d u r in g  r iu voxam ỉne  in ta k e . E u r  J  C ĩin  P h an n aco l 1997; 52 
(supp l): A I 34.

Warfarin. F o r  a  r e p o r t  of h a e m a tu iia  a n d  h ig h  p r o th ro m -  
b ih  ra t io  in  a  p a tie n t  s tab ilised  o n  v v aría rin  vvho to o k  p ro -  
g u a n il  fo r  m a la rỉa  p ro p h y la x is , see  p. 15 3 2 .2 .

Pharmacokinetics
P ro g u a n il  is re a d ily  a b so rb e d  fro m  th e  g a s tro in te s tin a l  tra c t 
a ỉ te r  o ra l  d o ses  a n d  p e a k  p lasm a  c o n c e n tra t io n s  o c c u r 
w i th in  a b o u t  4  h o u r s .  Ít is a b o u t  7 5 %  b o u n d  to  p lasm a  
p ro te in s . P ro g u a n il  is m e ta b o lise d  in  th e  liv e r  to  th e  a c tiv e  
m eta b o li te  c y c lo g u a n il. P e a k  p lasm a  c o n c e n tra t io n s  o f 
c y d o g u a n il  o c c u r  a b o u t  1 h o u r  a í te r  th o se  o f  th e  p a re n t  
d ru g . T h e  e lim in a tio n  h a lỉ- liv e s  o f  b o th  p ro g u a n i l  a n d  
c y d o g u a n il  a re  a b o u t  2 0  h o u rs .  A b o u t 4 0  to  6 0 %  of 
p ro g u a n il  is e lim in a te d  in  th e  u r in e ,  o f w h ic h  6 0 %  is 
u n c h a n g e d  a n d  3 0 %  c y d o g u a n il .  T h e re  is a lso  so m e  
e lim ỉn a tio n  Via th e  íaeces . P ro g u a n il  is d is tr ib u te d  in to  
b re a s t  m ilk  in  sm a ll a m o u n ts  (w h ic h  a re  n o t  a d e q u a te  to  
p ro v id e  c h e m o p ro p h y la x is  fo r th e  in ỉa n t) .

E a rly  s tu d ie s  ío u n d  p ro g u a n il  to  b e  w e ll a b so rb e d  íro m  
th e  g a s tro in te s tin a l  t r a d  vvith p e a k  p la s m a  c o n c e m ra t io n s  
o c c u rr in g  a h e r  a b o u t  4  h o u r s .1 In  m o re  re c e n t  s tu d ie s , p e a k  
p lasm a  c o n c e n ư a tio n s  o f p ro g u a n il  h a v e  b e e n  a c h ie v e d  
vvith ln  2  to  4  h o u r s .2"4 P lasm a  p r o te in  b in đ in g  fo r  p ro g u a n il  
is 7 5 % .5 P ro g u a n il  is m e ta b o lis e d  in  t h e  l iv e r1 to  th e  a c tiv e  
m e ta b o li te  c y d o g u a n il  a n d  to  p - c h lo ro p h e n y lb ig u a n id e  
v v h ich  is  in a c t iv e .  P e a k  p la s m a  c o n c e n t r a t i o n s  o f  
c y d o g u a n il  o c c u r  a b o u t  5 .3  h o u rs  a í te r  doses  o f p r o g u a n il .4 
U n lik e  p ro g u a n i l  a n d  p -c h lo ro p h e n y lb ig u a n id e ,  c y d o g u a n il  
is n o t  c o n c e n tra te d  in  e ry th ro c y te s  a n d  th u s  c o n c e n tra tio n s  
o f c y d o g u a n iỉ  i n  p lasm a  a n d  w h o le  b lo o d  a re  s im ila r .4 T h e  
e lim in a tio n  h a ư - liv e s  fo r p ro g u a n i l  a n d  c y d o g u a n il  a re  
a b o u t  2 0  h o u r s .5 4 A  re v ie w  oí e a rly  s tu d ie s  States th a t  4 0  to  
6 0 %  of a  d o se  o f  p ro g u a n il  is e x c re te d  in  t h e  u r in e ,  6 0 %  of 
th is  as th e  u n c h a n g e d  d ru g . 3 0 %  as  c y d o g u a n il ,  a n d  8 %  as 
p -c h lo ro p h e n y lb ig u a n id e .1 A b o u t 10 %  o f a  do se  is e x c re te d  
in  t h e  ía e c e s .1 H ovvever, th e se  v a lu e s  c a n  v a ry  gTeatly a n d  
v d d e  in te i in d iv id u a l  v a ria tio n s  in  t h e  a b ility  to  m eta b o lis e  
p ro g u a n i l  to  c y d o g u a n ii  h a v e  b e e n  r e p o r te d .3'6'7 M a la ria  
p ro p h y la x is  w i th  p ro g u a n il  m ig h t b e  less  e íle c tiv e  in  p o o r  
m e ta b o lis e rs  a l th o u g h  th is  h a s  n o t  b e e n  p ro v e d  c o n d u -  
sively* a n d , anyvvay , o th e r  íac to rs  s u c h  as  la c k  o f  p ro te c tio n  
a g a in s t  m o sq u ito e s  a n d  se n sitiv ity  o f  th e  m a la ría  p a ra s ỉte  
m ig h t b e  m o re  im p o r ta n t . ,

P la sm a  c o n c e n tra t io n s  o í  c y d o g u a n il  m a y  b e  re d u c e d  in  
th e  t h ứ d  t r im e s te r  o f  p re g n a n c y .10

1. W h ỉte  N J. C lỉn ỉcaỉ pha rm acok lnec ics  o f a n tìm a la r ia l d rvgs. C lĩn  
P h a rm cco h n e t  1985; 10: 187-215 .

2. K elly  JA . t í  a l . T he  k ine tic s of p ro g u an il d u r in g  p rophy lax is . Tra n s R  Soc 
T ro p M e đ  H y s  1986; 80: 338.

3 . W atk ỉn s  W M . t í  a i  V ariabillry  in  th e  m e tabo ỉU m  o ỉ p ro g u am ỉ to  th e  
a c tive  m e tab o liie  cycloguanil in  b e a lth y  K en y a n  ad u lts . T ra n s  R  Sữc Trơ p  
M e d  H yg  1990; 84 : 4 9 2 -5 .

4 . W atta n ag o o n  Y. t t  a i  S ingle dose p h a rm a co k ỉn e tỉc s  o f p ro g u an il a n d  ỉts 
m e u b o lỉ te s  in  h e a ltb y  sub jects. B r  J  ơ h t  P h arm aco l 1987; 2 4 : 7 7 5 -8 0 .

5. Ja eg e r  A. et a l. C lỉnỉcaỉ ỉe a tu re s  a n d  m a n a g e m e n t o f  po iso n ln g  d u e  to  
a n tim a la r ía ỉ d rugs. M e d  Toxicửl 1987; 2 ỉ 2 4 2 -7 3 .

6. VVard SA. et a i . I n te r - s u b je a  v a riab ỉlity  In  th e  m e tab o ỉữ ra  o í p ro g u an iỉ to  
th e  active  m e tab o lite  c y d o g u a n il ỉn  m a n . B r  J  ơ in  P h arm aco ỉ 1989: 27 : 
7 8 1 -7 .

7. H elsby NA. t i  a l . T he  m u ltíp le  dose  p h a n n a c o k in e tic s  o f p rỡ g u an il. B r J  
cĩùi P hanrtữco l 1 993; 35 : 6 5 3 -6 .

8. M b e ru E K .tr a / .J a p a R e s e p o o r m e ta b o ỉ Ìz e r 5 o fp r o g u a n ỉỉd o n o th a v i  a n  
in ơ e a s e d .r is k  o í  m a ỉa r ỉa  c h em o p ro p h y la x is  b re a k th ro u g h . T ra n s  R  Soe  
ĨỶ o p  ú t d  H y$  1995; 8 9 :6 5 8 - 9 .

9. Skjclbo E, e t a ỉ. C h ỉo ro g u a n ỉd e  m e tabo ỉism  in  r e ỉa tỉo n  to  t h e  e ỉficac  ' ỉn  
m a ỉarỉa  p ro p h y lax is  a n d  th e  S -m e p h en y to in  o x ỉd a tỉo n  in  T a n z a n i n s . 
Q in  P h am utco Ị T H tr  1996; 59: 3 04 -11

10. W an g b o o n sk u ỉ J .  t t a ỉ .  S ỉng ỉe  dose p h a n n ac o lrin e tỉc s  o ỉp r o g u a n i ỉ  a n  its 
m e tab o ỉỉte s  in  p reg n a n cy . B u r J ơ i n  P h arm aco ỉ 1993; 4 4 : 2 4 7 -5 1 .

Preparahons
Proprietary Preparations (details a re  g ìven  in  V olum e B)

Sinqle-ingredìent preparations. AustraL: P a lu d rin e t;  Austi ia: 
P aludrine f; Belg.: P a ludrine; Fr.: palud rlne; Ger.: Pa lud ri le; 
Gr.: Paludrine; ỉndùr. Laveran; IrL: P a lu d rin e t; /to /.:  Pa u- 
drineỷ; Neth.: Pah id ilne ; Singapore: P a ludrine; Swed.: Pa u- 
d r in e t;  UK: Paludrine.

M uhi-ingredient Preporations. Austral.: M alarone; Austi ia: 
M alarone; Belg.: M aĩarone; Canad.M alarone; chile: M alaro  le; 
Cz.: M alarone; Denm.: M alarone; Fin.: M alarone; Fr.: M al ir- 
one; Nopalu; Savarine; Ger.: M alarone; Cr.: M alarone; Sav ir- 
ine; Hong Kongr. M alarone; Hung.: M aiarone; Irỉ.: M aiaro  le; 
Israet: M alarone; /to /.: M alarone; Jpn: M alarone; Malayi 'ta: 
M alarone; Neth.: M alarone; Norw.: M alarone; NZ: M alarone; 
Pol.: M alarone; Fort.: M alarone: S.Afr.: M alanil; singapc re: 
M alarone; Spain: M alarone; Swed.: M alarone; Switz.: M al ir- 
one; Thai.: M alanil; UK: M alarone; Reprapog; USA: M alaron :.

pharmocopoeiol Preporotioni
BP 2014: Proguaníl Tablets.

Pyrimethamine (SAN, riNNi

BW-50-63; Pirimetamin; Pirimetamina; Pirimetaminas; p r- 
ymetamina; Pyrímetamiini; Pyrimetamin; Pyrimethami ì; 
Pyriméthamine; Pyrimethaminum; RP-4753; nnpMMeTaMMh. 
5-(4-Chlorophenyl)-6-ethylpyrimidine-2,4-diyldiamine. 
C)2H,3CIN4=248.7 
CAS — 58-14-0.
ATC —  P01BD01.
UNII —  Z3614QOX8W.

P h a rm a c o p o e ia s .  In  Chin., Eur. (see  p . v ii) , Int.. us. a n d  V;ef. 

P h . E u r .  8: (P y rim e th a m in e ) .  A n  a lm o s t w h i te  c ry s ta ll ii ie  
povvder o r  co lo u rless  cry sta ls . P ra c tica lly  in so lu b le  in  vvatcr; 
s lig h tly  so lu b le  in  a lc o h o l. P r o te a  h o m  lig h t.

U S P  36: (P y r im e th a m in e ) .  A w h i te ,  o d o u r le s s ,  c ry s ta ll in e  
povvder. P rac tica lly  in so lu b le  in  vvater; so lu b le  1 in  2 0 0  of 
a lc o h o l a n d  1 in  125 o f  c h lo ro ío rm ; s lig h tly  so lu b le  in  
a c e to n e . S to re  in  a ir t ig h t  c o n ta in e rs . P r o t e a  f ro m  lig h t.

Uses and Administratíon
P y r im e th a m in e  is  a  d ia m in o p y r im id in e  a n tim a la r ía l  u sc d  
w ith  a  su lío n a m id e  in  th e  t r e a tm e n t  o f  m a la r ia  (s^e 
p .  6 4 4 .1 )  a n d  to x o p la sm o s is  (see  p . 6 6 3 .1 ) .  P y r im e th a m in e  
w ith  su U ad o x in e  h a s  a lso  b e e n  u se d  in  t h e  t r e a tm e n t  of 
a c tin o m y c e to m a  (p . 6 6 3 .1 ), f o r  p ro p h y la x is  o f  p n e u m o -  
cystis  p n e u m o n ia  (p . 6 6 3 .1 ), a n d  in  t h e  t r e a tm e n t  3f 
isosporias is  (p . 6 6 3 .1 ).

P y r im e th a m in e  e x e r t s  its  a n t im a la r ia l  a c t iv i ty  l y  
in h ib i tin g  p la sm o d ia l  d ih y d ro ío la te  re d u c ta se ,  t h u s  in d ir -  
ec tly  b lo d d n g  th e  s y n th e s is  o f n u c le ic  a d d s  i n  t h e  m a la i  ia 
p a ra s ite . I t  ứ  a c tiv e  a g a in s t  p r e - e r y th r o c y tic  fo rm s  a n d  is 
a lso  a  s lovv-acting  b lo o d  sc h iz o n to c id e . I t  a lso  h a s  so n .e  
sp o ro n to c id a l  ac tiv ity ; i t  do es  n o t  p r e v e n t  t h e  ío rm a t io n  )f 
g a m e to c y te s  b u t  r e n d e r s  t h e m  no n -in fectiv e  to  tl  e 
m o sq u ito  v e c to r . I t  is m a in ly  e ííe c tiv e  a g a in s t  Plasmodiu n 
Ịalãparum b u t  h a s  so m e  a c tiv ity  a g a in s t  p. vivax.

T h e  d e v e lo p m e n t  o f  p la sm o d ia l  re s is ta n c e  h a s  r e n d e r r  d 
o b so le te  t h e  u se  oi p y r im e th a m in e  o n  i ts  o w n  in  m a la r i  1. 
C o m b in a tio n s  o( p y r im e th a m in e  w ith  lo n g -a c tin g  suU on , 1- 
m id es , su c h  as  su U a d o x in e  o r  su lfa m e to p y ra z in e ,  a re  n o  V 
u se d , a l th o u g h  re s is ta n c e  h a s  a lso  d e v e lo p e d  to  th e m .

F o r  th e  treatment o f  u n c o m p lic a te d  ía lc ip a r u m  m a l a r i  1, 
p y r im e th a m ìn e  is g iv e n  o ra lly  vvith s u lỉa d o x in e  in  a  fix t d 
d o se  ra t io  o f  1 to  2 0  (Fansidar). W H O  r e c o m m e n d s  t h a t  a 
sin g le  d o se  o f p y r im e th a m in e  1 .2 5 m g /k g  p lu s  s u l ía d o x ir e  
25  m g /k g  b e  u se d  w i th  a  3 -d ay  c o u rse  o f  a r te s u n a te .

F o r  d e ta ils  o f  d o se s  i n  c h ild re n , see  belovv.
A  c o m b in a tio n  o f  p y r im e th a m in e  w i th  s u lía m e to p y  - 

a z in e  h a s  a lso  b e e n  u s e d  in  th e  t te a tm e n t  o f m a la ria .
P y r im e th a m in e  a n d  p y r im e th a m in e  c o m b in a tio n s  a re  r  3 

lo n g e r  re c o m m e n d e d  fo r  prophylaxis oí m a la r ía .  C o m b in e  i  
p re p a ra tio n s  o f p y r ú n e th a m in e  w i th  su U a d o x in e  (Faníidar , 
a n d  vvith d a p so n e  in  a  íix e d  ra t io  o f 1 to  8  (Maloprím), h a \  e 
b e e n  u s e d  in  a re a s  o f  c h lo ro q u in e  o r  m u l t id r u g  re s is ta n c i •, 
a l th o u g h  o th e r  a n tim a la r ia ls  a re  n o w  p re íe r re d .

P y r im e th a m in e  g iv e n  vvith a  s u lío n a m id e  s u c h  í s 
su lia d ia z in e  is u se d  in  t h e  ữ e a tm e n t  o f  t o x o p l a s m o s i :. 
A lte m a tiv e ly , p y r im e th a m in e  m a y  b e  g iv e n  w i th  c l in d í -  
m y d n  in  A ID S p a tie n ts  w i th  to x o p la sm o s is  u n a b le  t3  
to le ra te  a  s u lío n a m id e . F o r  de ta ils  o f d o sa g e  r e g im e n s  u se d , 
see  p . 6 6 3 .1 .

Adminiỉtration in children. P y r im e th a m in e  m a y  b e  u se d  
o ra lly  w i th  su ư a d o x in e  (as t h e  f ix e d -d o se  c o m b in a tio a
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p ro d u c t  ĩansidar) i n  in ía n ts  a n d  c h ild re n  2  m o n th s  o f a g e  
a n d  o ld e r  fo r th e  ư e a tm e n t  o f  u n c o m p l ỉ c a t e d  í a l d p a r -  
u m  m a l a r í a .  W H O ' re c o m m e n d s  a  s in g le  o ra l  dose o f  
p y r im e th a m in e  1 .2 5 m g /k g  (w ith  su lía đ o x in e  2 5 m g /k g )  
b e  g iv en  w ith  a  3 - d a y  r e g ữ n e n  o f a r te s u n a te .

A lte m a tìv e ly , us lic e n s e d  p r o đ u c t í n fo n n a t io n  p ro v id es  
t h e  ỉollovving d o s in g  r e c o m m e n d a tío n s  b a sed  o n  b o d y - 
vveight fo r  c h ild re n  2  m o n th s  o f  age a n d  o ld er:
•  5 to  lO k g : 1 2 .5 m g  w ì th  su U ad o x in e  2 5 0 m g
•  11 to  2 0  kg: 25  m g  w i th  su lỉa d o x in e  5 00  m g
•  21  to  3 0 k g : 3 7 .5 m g  w ith  su lỉa đ o x in e  7 5 0 m g
•  31 to  4 5  kg: 50  m g  w i th  su lỉa d o x in e  1 g
•  o v e r  4 5  kg: a s  ỉo r  a d u lts
I n  in ỉa n ts  a n d  c h ilđ re n , p y r im e th a m in e  m a y  a lso  b e  u se d  
w ith  su lfa d ia z in e  ỉ o r  t h e  m a n a g e m e n t  o f  to x o p lasm o sis. F o r  
h x r th e r  de ta ils  a n d  d o ses, s e e  u n d e r  U ses a n d  À d m in is tra -  
t io n  o ỉ  S u l ỉa d ia â n e , p . 3 6 2 .1 .

1. W H O . G uide ỉines f o r  the  treatm ent o f  m a ia ria . 2 n d  ed . G eneva: W HO, 
2010 . A vailab le  a t:  h c tp ://w h q U b d o cw h o .ỉm /p u b lỉc a t ỉo n s /2 0 ỉ0 /
9 7 8 9 2 4 1 5 4 7 9 2 5 .e n g .p d f  (accessed  0 9 /0 7 /1 0 )  U pdate  (issucd A pril 
2011) avaỉỉab le  a u  h ttp : //w w w .w h o .m ư ra aU n a /p u b lic a t io n s /a co z /m a l_  
CTeatchild_revised.pdf (accessed  2 0 /05 /11 )

Isosporíasis. Iso sp o rias is  (p . 921 .3 ) u s u a lỉy  resp o n d s  weU 
to  t r e a tm e n t  w i th  c o -tr im o x a z o le , b u t  th e r e  is a  h ig h  i n d -  
d e n c e  o f r e m r r e n c e  in  im m u n o c o m p ro m is e d  p a tíen ts , 
s u c h  as  th o se  w i th  A ID S, a n d  so m e fo rm  o f m a in te n a n c e  
th e r a p y  is g e n e ra lly  r e q u ire d .-O ra l  t h e r a p y  w i th  co -tr im - 
o x a z o le  9 6 0  m g  g iv e n  th re e  tim e s  vveekly  o r  p y r im e th -  
a m in e  25  m g  vvith su lfa d o x in é -5 0 0 m g  g iv e n  w e e k ly  w e re  
í o u n d  to  b e  e q u a lly  e ííe c tiv e  m a in te n a n c e  reg im e n s .1 Pyri- 
m e th a m in e  g iv en  a lo n e  in  d a ily  doses o f 50  to  7 5  m g  w ith  
ío ỉa te  th e r a p y  m a y  b e  o f  u s e  in  th e  t r e a tm e n t  o f  p a tie n ts  
s e n s id v e  to  su U o n a m id e s .2

1. P ape  JW , et a l. T re a tm e n t a n d  p rophy ỉax ỉs  o ỉ Isospora  bc lli in íec tỉon  ỉn  
p a tíe n ts  w ith  che a c q u ire d  ừ n m u n o d c S d e n c y  sy n d ro m e . N  E n g ỉ J  M e d  
1989; 320: 1044 -7 . s

2 . W eiss LM, et a ỉ . I so spo ra  b e ỉỉi in íectỉoD : ữ e a tm e n t  w ỉth  p y rim e th am m e. 
A n n  In te m  M e d  ỉ  98 8 ; 1 0 9 :4 7 4 -5 .

Malaria. T h e  o v e ra ll  t r e a tm e n t  a n d  p ro p h y la x is  o f m ala ria  
a n d  th e  p lac e  o ỉ  p y rứ n e th a m in e -s u lía d o x m e  (Fansidar) in  
c u n re n t re c o m m e n d a t io n s  a re  d iscussed  o n  p . 6 44 .1 .

Mycetoma. F o r  re fe re n c e  to  t h e  u se  o f  p y r im e th a m in e  as  
p a r t  o f th e  t te a tm e n t  o f  a c tin o m y c e to m a , see  u n d e r  M yce- 
to m a , p . 193 .1 .

Pneumocystis pneumonia. F o r  a  m e n t io n  o ỉ  p y r im e th -  
a m in e  w ith  e i th e r  d a p s o n e  o r  su lỉa d o x in e  fo r  th e  p ro p h y -  
lax is  o f p n e u m o c y s tis  p n e u m o n ia ,  a n d  a  d iscu ssio n  of c o n -  
v e n tio n a l  p ro p h y la x is  a n d  t re a tm e n t,  se e  p . 567 .2 . F o r  
d e ta ils  o ỉ  doses u se d , see  u n d e r  Uses a n d  A d m in is tra tỉo n  
o f  D a p so n e , p . 2 8 2 .1 .

Ibxoplasmoỉũ. P y r im e th a m in e  is g iv en , u su a lly  w ith  su l-  
fa d ia z in e  o r  a n o th e r  a p p ro p r ía te  su lp h o n a m id e , in  th e  
t r e a tm e n t  o f to x o p la sm o sis  (p . 924 .2 ), in d u d in g  th e  m a n -  
a g e m e n t  o f  c o n g e n ita l  to x o p lasm o sis  in  n e o n a te s  (see  
A d m in is tra t io n  in  C h ild re n , u n d e r  S u l ía d ia ã n e , p . 3 62 .1 , 
fo r  doses), a l th o u g h  th e  m a n a g e m e n t  o f  m a te m a ỉ  a n d  
íe ta l  in íe c tio n  m a y  v a ty  co n s id e rab ly  f ro m  c o u n try  to  
c o u n try . F o lin ic  a d d  is a lso  g iv en  to  c o u n te r a d  th e  
m eg a lo b la s tic  a n a e m ia  a s s o d a te d  tv ith  th e s e  reg im ens.

I n  th e  us, g u id e l in e s  fo r  t h e  tre a tm e n t  of o p p o ttu n is t ic  
in íe c tio n s  in  H T V -infected  a d u lts  a n d  a d o le sc e n ts1 co n s id e r  
p y r ìm e th a m in e  p lu s  s u l ỉa d ia á n e  to  b e  t h e  in it ia l  th e ra p y  o ỉ  
c h o ic e  fo r  Toxoplasma gottdii e n c e p h a litis  a n d  re c o m m e n d  
th e  ío llo w in g  doses, b a se d  o n  b o d y -w e ig h t, b e  g iven  fo r a t  
le a s t  6 w eek s:
•  less t h a n  60  kg: p y r im e th a m in e  2 0 0  m g  orally , fo llow ed  

b y  50  m g  d a ily  p lu s  s u lỉa d ia d n e  1 g  o ra lly  e v e ry  6 h o u rs
•  6 0  kg  o r  m o re :  p y r ũ n e th a m in e  2 0 0  m g  o ra lly , fo llo w ed  

b y  75  m g  d a ily  p lu s  su lfa d ia z in e  1.5 g  o ra lly  e v e ry  6  h o u rs
P y r im e th a m in e  w i th  d i n d a m y d n  is a n  a lte m a tiv e  in  
p a tie n ts  u n a b le  t o  t o le r a te  a  su U o n am id e , ío r  h i r th e r  
in ío rm a t io n  see  u n d e r  C lin d a m y d n , p . 2 7 1 .1 .

O th e r  d ru g s t h a t  h a v e  b e e n  trie d  w ith  p y r im e th a m in e  
i n d u d e  a á t h r o m y d n ,2 d a r i t h r o m y d n ,3 a n d  d o x y c y d in e .4-5 

F o r  long-term maintenance th e r a p y ,  us g u id e l in e s 1 
r e c o m m e n d  th a t  p y r im e th a m in e  25  to  50  m g  be  g iv e n  
o ra lly  o n c e  d a ily  vvith  s u U a d ia á n e  2 to  4  g  d a ily  d iv id ed  in  2  
o r  4  o ra l doses; d in d a m y d n  m a y  b e  u se d  as  a n  a lte m a tív e  to  
su lfa d ia z in e  if n e c e s sa ry . A lte m a tiv e ly , p y rim e th a m in e  
2 5 m g  d a ily  h a s  b e e n  u se d  w i th  a to v a q u o n e  7 5 0  m g  o ra lly  
e v e ry  6 to  12 h o u r s .

A lth o u g h  n o t  ty p ic a lly  c o n s id e red  f lrs t- lin e  th e ra p y , 
p y r im e th a m in e  m a y  a lso  b e  u se d  fo r  primary prevmtion o f 
to x o p la sm o sis  w i th  e i th e r  a to v a q u o n e  o r  d a p so n e  ỉn  t h e  
íollovvdng re g im e n s :1
•  2 5 m g  d a ily  v r ith  a to v a q u o n e  1 .5 g  d a ily
•  50  m g  o n c ẽ  w e e k ly  w i th  d a p so n e  50  m g  d a ily
•  7 5  m g  o n c e  w e e k ly  vvith  .d ap so n e  2 0 0  m g  o n c e  vveekly 

(a l th o u g h  th is  r e g im e n  m a y  b e  p o o r ly  to le ra te d 6)

P y r im e th a m in e  w ith  su lía d o x in e , a lso  g iv e n  o n c e  vveekly, 
w a s  of b e n e h t  in  b o n e  m arrovv ư a n s p la n t  r e d p ie n ts .7

1. CDC. G uide lines  ío r  p rev e n tìo n  a n d  t r e a u n e n t  o í opp o rtu n istíc  
in íecũons in  H IV -lnfected adu lts a n d  adoỉescen ts : ree o m m e n d a tio n s  
from  CDC. th e  N atio n al In s tìtu te s  o f H ealth , a n d  th e  HIY M e d ỉd n e  
A ssoda tíon  of th e  In íec tío u s  D ỉseases S o d e ty  o ỉ A m erica . M M W R  2009; 
38: (RR-4): 1 -207 . A lso a vailab le  a u  h ttp ://w w w .c d c .g o v /rn m w r /p d l /ư /  
Ir5804 .pd f (accessed 15 /09 /09 )

2 . Saba J, t ỉ  a i  p y r ỉm e th am in e  p lu s a r i th ro m y đ n  ỉo r  tr e a tm e n t o f  a cu te  
xoxopỉasm ic e nce p h aỉỉtis  in  p a tỉen ts  w ith  AỈDS. E u r  J  C lin  M ừ ro b io i ỉn Ịc ữ  
D ừ  1993; 12: 853 -4 .

3. F e m a n d ez -M artỉn  J, et a i. p y r im e th a m in e -d a r ith ro m y c ìn  co m b in atỉo n  
ĩh e ra p y  o f  a c u te  T oxopỉasm a e n c e p h a ỉitú  ỉn  p a tie n ts  w ỉth  AIDS. 
A n tìm ừrob  Agents C hem ather 1991; 35 : 2 0 4 9 -5 2 .

'4 .  M orris JT , K elly  JW . E ữective  t r e a tm e n t o ỉ cereb ra ỉ toxopỉasm osis w ỉth  
do x y c y d in e . A m J M e d  1992; 93 : 107 -8 .

5. H agberg L  t í  a i  D o x y cy d in e  a n d  p y r ỉm e th am ỉn e  fo r  toxopỉasm ic  
encephalitỉs . Scand J  In fe ứ  D ừ  1993; 25 : 1 57 -60 .

6. O pravtl M .  t í  a l . O nce-w eek ỉy  a d m ln is tra tỉo n  o ỉ d a p s o n e /p y r im e th ' 
am in e  vs. aero so ỉỉzeđ  p e n ta m ỉd ỉn e  a ỉ  co m b in ed  p ro p h y ỉax ìs  fo r 
Pneum ocystís cartn iỉ p n e u m o n ia  a n d  toxop ỉasm ỉc  e n ce p h a lỉt íỉ in  
h u m a n  im ra u n o d ef id en c y  v iru s -ỉn ỉe c te d  p a tỉen ts . C ỉin  ĩn fe đ  D ừ  1995; 
2 0 :5 3 1 -4 1 .

7. F oo t A BM , t í  a ỉ . P rophy lax ỉs  o ỉ  to x o p ỉa sm o sis  ỉn íe c t ỉo n  w ith  
p y rỉm e th am in e / ỉu lía d o x in e  (F ansida r) in  b o n e  m a rro w  tra n s p U n t 
re típ ien ts . B c n t  M o t t ơ w  Tra n sp hm t 1994; 14: 2 4 1 -5 .

Adverse Effeds and Treatment
U se of p y r im e th a m in e  fo r  p ro lo n g e d  p e rio d s , as  u se d  to  b e  
t h e  case w h e n  it w a s  g l v e n  a ỉ o n e  fo r  th e  p ro p h y la x is  of 
m ala ria , c a n  c a u se  d e p re ss io n  o f h a e m a to p o ie s is  d u e  to  
in te r íe re n c e  w ith  fo lic  a d d  m e ta b o lism . R ash es  a n d  
h y p e rse n s it iv ity  r e a c tio n s  also  o c c u rre d .

L arger doses, s u c h  as th o se  u se d  in  th e  t r e a tm e n t  o f 
to x o p lasm o sis, m a y  c a u se  g a s tro in te s tin a l  sy m p to m s s u c h  as 
a tro p h ic  g lossitiỉ, a b d o m in a l p a in ,  a n d  v o m itin g ; h a e m a to -  
logical e ữ e c ts  su c h  as  m eg a lo b la sú c  a n a e m ia ,  leu c o p e n ia , 
th ro m b o c y to p e n ia , a n d  p a n c y to p e n ia  a re  a lso  m o re  lik e ly  to  
occu r. CNS eữ e c ts  i n d u d in g  h e a d a c h e , d izz iness, a n d  
in so m n ia  h a v e  a lso  b e e n  re p o r te d .

P u lm o n a ry  e o s in o p h ilia  h a s  b e e n  r e p o r te d  in  p a tie n ts  
tak in g  p y r ũ n e th a m in e  w i t h  o t h e r  a n t í m a l a r i a l s .  S e v e re  
a n d  so m e tim e s  fa ta l  r e a c tìo n s  h a v e  o c c u rre d  w h e n  
p y r im e th a m in e  h a s  b e e n  u se d  w ith  su lía d o x in e  (ỉansidaT), 
in d u d in g  e ry th e m a  m u lt iío rm e  a n d  th e  S te v e n s - J o h n so n  
sy n d ro m e , a n d  to x ic  e p id e rm a l nec ro ly sis ; th e r e  h a v e  aỉso  
b e e n  iso la te d  re p o r ts  o f h e p a to to x íd ty .  A g ra n u lo c y to s is  
o c c u n  m o re  ừ e q u e n t ly  w h e n  p y r im e th a m in e  is u se d  vvith 
d ap so n e  (Maloprim) a n d  ỉa ta litie s  h a v e  b e e n  rep o r te d .

A cu te  o v e rd o sa g e  w i th  p y r im e th a m in e  c a n  c a u se  
g a s tro in te s tỉn a l e ã e c ts  a n d  CNS s tũ n u la tio n  w i th  v o m itú ig , 
e x c itab ility , a n d  c o n v u ls io n s . T a c h y c ard ia , re sp ira to ry  
đ ep ressio n , d r c u la to r y  co llapse, a n d  d e a th  m a y  fo ltow . 
T re a tm e n t o f  o v e rd o sa g e  is sy m p to m a tic .

A d v e rse  e ffe c ts  w i th  d a p s o n e .  B e tw e e n  1972 a n d  1988 , 
th e  UK C S M  re c e lv ed  76  re p o r ts  o f  r e a c tio n s  th a t  w e re  
a ttr ib u te d  to  th e  u se  of p y r im e th a m in e  w i th  d a p so n e  
(Maloprim), oỉ vvhich 4 0  (5 3 % ) w e re  c o n s id e re d  to  b e  se r-  
ious, in c ỉu d in g  6  d e a th s .1 T h e  in d d e n c e  w a s  e s tim a te d  to  
b e  1 in  9 1 0 0  for s e r io u s  rea c tio n s  a n d  1 in  6 0 2 0 0  fo r  ía ta l-  
ities. S e rio u s  b lo o d  d iso rd e rs  in d u d in g  ag ra n u lo c y to s is , 
g ran u lo c y to p e n ia , o r  le u c o p e n ia  o ccu n red  in  15 p a tie n ts  

-(e s tim a te d  in d d e n c e  o f  1 in  2 0 0 0 0 ) ,  five  o f  w h o m  d ied . 
T h e  o th e r  d e a th  w a s  in  a  p a t ie n t  w i th  m y o ca n iltìs . T h re e  
p a tie n ts  h a d  c y an o sis  d u e  to  m eth a e m o g lo b in a e m ia . R esp - 
ữ a to ry  d iso rd ers  s u c h  as  p u lm o n a r y  e o s in o p h ilia , f lu - lik e  
sy n d ro m e , a n d  d y sp n o e a  o c c u rre d  in  6  p a tie n ts . I n  4  
p a tie n ts  s k in  d iso rd e rs  w e re  th e  p r in đ p a l  e f fe n  a n d  
in d u d e d  e p id e rm a l nec ro ly sis , a n g io e d e m a, a n d  b u llo u s  
e ru p tio n s . H e p a tic  d iso rd e rs  w e re  a lso  re p o r te d  in  4  
p a tie n ts . T h re e  vvom en  u s in g  p y r im e th a m in e -d a p s o n e  
d u r in g  p re g n a n c y  d e liv e re d  m a lío rm e d  bab ies , o n e  o f 
th e m  b e in g  s tillb o m . O th e r  e f f e a s  in  4  p a tie n ts  i n d u d e d  
co n v u ls io n s , e x a c e rb a te d  epQ epsy, p a n c re a ti t is , o r  a  g e n e r-  
alised  a lle rg ic  rea c tio n .

A revievv2 o f 21 cases o f a g ra n u lo c y to s is  a s s o â a te d  w ith  
p y r im e th a m in e - d a p s o n e  c o n c lu d e d  t h a t ,  a l t h o u g h  
ag ran u lo c y to s is  c a n  o c c u r v e ry  ra re ly  in  p a tie n ts  ta k in g  
p y r im e th a m in e  o r  d a p so n e  a lo n e , a g ra n u lo c y to s is  d u e  to  
th e  c o m b in a tio n  a p p e a rs  to  b e  c a u se d  b v  a n  id io sy n c ra tic  
re a c tio n  to  d a p so n e  e x a c e rb a te d  b y  p y r im e th a m in e . O f th e  
18 in d iv id u a ls  fo r w h o m  do sag e  w a s  c e rta in , 12 h a d  b e e n  
tak in g  o n e  ta b le t  o f  p y r im e th a m in e -d a p s o n e  tw ice  w e e k ly , 
tw ice  th e  r e c o m m e n d e d  dose  o f  o n e  ta b le t  o n c e  w e e k ly . O f 
th e  9  p a tie n ts  w h o  d ied , 6 h a d  b e e n  ta k in g  One ta b le t  tvvice 
vveekly a n d  o n e  p a t ie n t  h a d  t a k e n  One ta b le t  o n c e  w e e k ly ; 
th e  do sag e  w a s  u n c e r ta in  in  th e  . re m a in in g  p a tie n ts .  T h e  
t im e  of o n s e t  o f  sy m p to m s  h a d  b e e n  7  to  9 w e e k s  a fte r  
s ta r tin g  th e r a p y  in  16 o f  19 o f  t h e  p a tìe n ts .

Som e c o n s iđ e r  t h a t  p y r im e th a m in e  w ith  d a p so n e  m a y  
p ro d u ce  so m e  d e g re e  o f im m u n o s u p p r e s ã o n  a n d  r e n d e r  
u se rs  m o re  su sc e p đ b le  to  c ò m m o n  in íe c tio n s ; A  h ig h e r  
in d d e n c e  o f  n o n -s p e d f lc  u p p e r  r c s p ữ a to ry - tr a c t  in íe c tio n s  
o c c u rre d  in  m ilita ry  re c ru its  t a k in g  t h e  c o m b in a tio n  th a n  in  
th o se  n o t  g lv e n  a n tim a la ria l  p ro p h y la x is .3

P u lm o n a ry  e o s in o p h ilia  h a s  a lso  o c c u rre d  in  p a tie n ts  
tak in g  p y r im e th a m in e  w ith  d a p so n e  b u t ,  as th e r e  h a v e  also  
b e e n  s ũ n ila r  rep o r ts  o f p u lm o n a ry  to x id ty  in  p a tie n ts  ta k in g

p y rim e th a m in e  w ith  su lía d o x in e  (see b e lo w )  o r  p y r im e th -  
a m in e  vvith c h lo ro q u in e , i t  h a s  b e e n  su g g e ste d  th a t  
p y r im e th a n ú n e  is p ro b ab ly  t h e  c a u sa tiv e  a g e n t.4

1. Phillips-H ow árd PA. W est L ỉ. S erỉous a d verse  d rug  rea c tỉo n s  to  
py rim e th am in e-su lp h ad o x in e . p y r im e tỉu u n in e -d a p so n e  a n d  to  am o- 
d íaqu ine  in  B riia in . J R S o c  M e d  1990; 8 3 :8 2 - 5 .

2. H u tch ỉnson  DBA, t í  a i  A g ra n u lo c y to ãs  a s so d a te d  w ỉth  M aloprira : 
rev ỉew  o ỉ cases. H um  Taxieol 1986; 5 : 2 21 -7 .

3. L ee PS. L au EYL. Risic o ỉ a cu te  n o n -sp ed f ic  u p p e r  re sp ỉra to ry  trac t 
In ỉecúons ỉn  h e a ỉth y  m e n  ta k in g  d a p so n e-p y riro e th a m in e  ỉo r  p rophy - 
Ỉax iỉ agaỉnst m aỉaria . B M J  1988; 29 6 : 893-5 .

4 . D avidson AC. t í  a l  P u lm onary  to x id ty  of m a ỉa r ìa  p ro p h y ỉax is . B M J  
1988; 297: 1 2 4 0 -1 .

Adverse effech with suKonamides. S e v e re  a n d  p o te n tia l ỉy  
ía ta l  c u ta n e o u s  rea c tio n s  s u c h  as  e ry th e m a  m u ltìío rm e , 
S te v e n s -Jo h n so n  sy n d ro m e , a n d  to x ic  e p id e rm a l n e c ro ly -  
sis h a v e  b e e n  a s so d a te d  w i th  t h e  c o m b in e d  u s e  o f  p y ri- 
m e th a m in e  w ith  su lía d o x in e  (Fansidar) ỉo r  m a la ria  
p ro p h y la x is . T he  re p o r te d  i n d d e n c e  o f th e s e  r e a c tio n s  h as  
v a r ie d  w ith  su rv e y s  in  th e  U K ,1 USA,2 a n d  S w e d e n 3 y ield - 
in g  s im ilar re su lts  a n d  a s u rv e y  h o m  S w itz e r la n d 4 Ẽ n d in g  
a  m u c h  lo w e r in d d e n c e . T h e  ò v era ll r a t e  o f s e r io u s  reac - 
tio n a  to  p y r im e th a m m e -su U a d o x m e  in  t h e  UK  h a s  b e e n  
e s tim a te d  to  b e  1 in  2 100 . T h e  e s tim a te s  fo r  s e v e re  c u ta -  
n e o u s  reac tlo n s  w e re  1 in  4 9 0 0  in  th e  U K , 1 in  5 0 0 0  to  1 
in  8 0 0 0  in  th e  USA, 1 in  10 0 00  in  Svveden, a n d  1 in  
1 5 0 0 0 0  in  S w itzerlan d , a n d  th e  d e a th  ra te s  vvere 1 in  
1 1 1 0 0  in  th e  UK, 1 in  1 1 0 0 0  to  1 in  2 5  0 0 0  in  t h e  USA, 
a n d  1 in  35 0 00  in  S w ed e n ; n o  ía ta litie s  w e re  r e p o r te d  in  
Svv iưerland . W o ik e rs  o n  th e  Sw iss su rv e y  h a d  su g g e ste d  
th a t  th e  h ig h  in d d e n c e  o ỉ  c u ta n e o u s  re a c tio n s  r e p o r te d  in  
t h e  USA m ig h t h a v e  b e e n  d u e  to  c o n c u rre n t  th e r a p y  w ith  
c h ỉo ro q u in e  b u t  th is  h a s  b e e n  d isp u te d .5 T h e  a u t h o n  o f 
t h e  UK su rv e y 1 su g g ested  th a t  th e  lo w e r  I n d d e n c e  
re p o r te d  in  S w itz e rlan d  m a y  h a v e  b e e n  d u e  to  t h e  differ- 
e n t  m eth o d s  u se d  to  e s tim a te  th e  a m o u n t  o f  d ru g  usage. 
W h e th e r  th is  to x id ty  is d u e  to  th e  c o m b in e d  u se  o f  py ri- 
m e th a m in e  a n d  su lỉa d o x in e  is  u n d e a r  a s  th e  e s tim a te d  
h e q u e n c y  o ỉ  ía ta l  rea c tio n s  a s sọ d a te d  w ith  t h e  u s è  o l 
su lía d o x in e  a ỉo n e  in  M o ía m b iq u e 4 w a s  1 i n  5 0 0 0 0 .

T h e re  h a v e  b e e n  iso la te d  x ep o rts  of o th e r  se v e re  o r  lUe- 
th re a te n ìn g  re a c tío n s  a s so d a te d  vvith t h e  u se  of p y i im e th -  
a m in e -su lía d o x in e  w h e n  u se d  a lo n e  o r  tv ith  c h lo ro q u in e , 
in d u d in g  h e p a to to x id ty 7'9 (esứ m a te d  in d d e n c e  o f  1 in  
1 1 1 0 0  in  th e  U K 1), ía ta l  m u ltisy s te m  to x id ty ,10 d ru g  ỉe v e r  
a n d  p h o to d e rm a titls ,11 a g ra n u lo c y to s is ,11 a n d  e ry th ro d e rm a  
rese m b lin g  Sézary  sy n d ro m e .12 S evere  p u lm o n a ry  re a c tio n s  
h a v e  also o c c u rre d 3-13 b u t, as  s im ila r re a c tio n s  h a v e  also 
b e e n  rep o rted  w h e n  p y r im e th a m in e  h a s  b e e n  u s e d  w ith  
o t h e r  a n tim ala ria ls , i n d u d in g  d a p s o n e , i t  h a s  b e e n  
su g g e ste d  th a t  p y r im e th a m in e  is th e  c a u sa tiv e  a g e n t  (see 
A d v erse  E Sects w ith  D a p so n e , ab o v e ). H y p e ra m m o n a e m ia  
a n d  c a m itin e  d e ũ d e n c y  vvith d e te r io ra tío n  in  m e n ta l  s ta tus  
h a s  b e e n  re p o r te d  in  a  p a tie n t  g iv en  p y r im e th a m in e  a n d  
su lfad iaz in e  fo r  th e  ư e a tm e n t  o f  to x o p la sm o sls .14

Severe  m eg a lo b lastic  a n a e m ia  in  a  p a tie n t  tak in g  
p y r im e th a m in e  a n d  su lỉa d ia z in e  for to x o p la sm o sis  o f  th e  
C N S 15 w as ư e a te d  b y  w ith d ra w in g  p y r im e th a m in e  a n d  
g iv in g  ío lin ic  a d d  o ra lly  w i th  a  s ing le p la te le t  in h is io n .

F o r  a co m p a riso n  o f  th e  in d d e n c e  o f  p r u r i tu s  in d u c e d  by  
v a rio u s  a n d m a la ria ls  in d u d in g  p y r im e th a m in e  w i th  suUa- 
d o x ỉn e , see E ííec ts  o n  th e  S k in  u n d e r  C h lo ro q u in e , p .  652 .2 .

1. PhỉlUps-Howard PA. W est L ỉ. Serious a d v erse  d rug  rea cù o o s  to  
py rỉm e tb am in e-su lp h a d o x ỉn e , p y r ỉm e th am ỉn e-d ap so n e  a n d  to  am o- 
d iaqu ine  ỉn  B rỉta ỉn . ]  R S o c  M ed  ỉ 990; 8 3 :8 2 - 5 .

2 . MỈIier KD. t í  a i  Severe  c u tan e o u s  reactions a m o n g  A m erican  ưaveỉers 
using p y r im e tb am in e-su ỉĩad o x ỉn e  (Fansỉdar) ỉo r  m alaria  p rophy lax is. 
A m  J  Trop b ieẩ  H yg  1986; 35: 4 5 1 -8 .

3. H etlgren u, t í  a i. A dverse  reactions to  su lp h a d o x in e -p y r im c th a m in c  in  
Sw edỉsh traveO ers: ỉm plỉca tions fo r p rophyỉax ỉs. B M J 1987; 29 5 : 365-6 .

4 . S te ílen  R, S om ain i B. S e v e re  c u ta n e o u s  ad v erse  re a c tỉo n s  to  
su lỉad o x in e -p y rỉm eth am ỉn e  ỉn  S w itzerland . La rte tí 1986; I: 61 0 .

5. Rom bo L  t í  a i  D oes ch lo ro q u ỉn e  c on trib u te  to  th e  risk of se rỉo u s adverse 
reactỉons to  Fansidar?  La n c t í 1985; U: 1298-9.

6. H em borg  A. S tcv c n s-Jo h n so n  synd rom e  a ỉte r  m ass p rophy lax is  w ith  
suỉfadoxỉne  for cholera  in  M ozam bique. Lancet 1985; li: 10 7 2 -3 .

7 . Lazar HP, t í  a ỉ . Fansida r a n d  h e p a tic  g ran u lo tn as. A n n  ỉrttem  M e d  1985; 
102 :722 .

8 . W ejstal R, t í  a i  L ỉver dam age  a sso á a te d  w ith  Fansidar. Lan eet 1986; i: 
854-5 .

9 . Zỉtelli BJ, t í  a l . Fatal h e p a tic  necro sis  đ u e  to  py rim e th am ỉn e-su U áđ o x in e  
(Pansidar). A m  In tem  M e d  1987; 106: 393 -5 .

10 . Selby CD, t í  a i . Fa ta l m u ỉtỉsy stem ỉc  toxxdty  assocỉated  w ỉth  p rophy lax ỉs 
w ith  p y rim e th am in e  a n d  su lỉad o x ỉn e  (Pansidar). B M J  1985; 290 : 113- 
14.

11 . O ỉsen w ,  t í  ấ i . S crious rea c tío n s  đ u ring  m a la r ia  p ro p h y ỉax is  w ith  
py rim e tham ine-suU adox ine . L a n a t  1982; ỉỉ: 9 94 .

12. L angtry JAA, t í  a ỉ . E ry th ro d e rm a  resem b ling  s é za ry  sy n d ro m e  a íter  
trea tm e n t w ith  F ansida r a n d  d iỉo ro q u ỉn e . B M J  1986; 292: 1107 -8 .

13. Svanbom  M , t í  a ĩ . U n u su a l p u ỉm o n a ry  re a c tio n  d u rin g  s h o r t te rm  
prophyỉax ỉs w ith  py rỉm e th am in e-su U ađ o x ỉn e  (Fansidar). B M J  1984; 
2 8 8 :1 8 7 6 .

14. Sekas G , H arb h ajan  PS. H yp en u m n o n em ia  a n d  c a m it ỉn e  d e ã d e n c y  la  a 
p a tỉen t receiv ỉng  su lỉad ỉazine  a n d  p y r im e th am ỉn e . A m  J  M e d  1993; 95: 
112-13.

15 . c h u te  JP, èt a l. Severe  m egaỉob lastỉc  a n em ia  com pỉỉcatm g py rim e th - 
am in e  th e ra p y . A n n  ĩn tem  M e d  1995; 122: 8 8 4 -5 .

Overdosoge. R ep o rts  o f o v erd o sa g e  w i th  p y i im e th a m in e  
in  in ỉa n ts .

1. A ỉđnyan ju  O f t í  a i . p y r im e th am in e  po isoning . B M J  1973; 4 :1 4 7 - 8 .

The Symbol t  denotes a preparation no longer actively marketed
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2 . E lm a le ra  J , t í  a l . Les a c d d e n ts  g rav e s  lo n  đe  u  p re s o ỉp t ío n  de  
p y r im é th a m ỉn e  c h ez  les n o u rrtsso n s  tra ỉ té s  p o u r  u n e  toxopU sm ose . 
V te ra p it  1985; 40: 3 5 7 -9 .

3 . D u v e a u  E, t í  a i . C o nvu lsỉon  Uée ì  u n  su rdosage  e n  p y r im é th a m ỉn e . A reh  
P td ia t r  1996; 3 : 2 8 6 -7 .

Precautions
P y r im e th a m in e  m a y  a g g ra v a te  su b c lin ic a l  fo lic  a d d  
d e f id e n c y  a n d  i t  s h o u ỉd  n o t  b e  g iv en  to  p a tie n ts  w i th  
c o n d it io n s  a s s o d a te d  w ith  ỉo la te  d e h d e n c y  su c h  as 
m e g a ỉo b la s r ic  a n a e m ia .  B lo o d  c o u n ts  a re  r e q u ữ e d  w ith  
p ro lo n g e d  t r e a tm e n t,  a n d  w h e n  la rg e  doses o f  p y r im e th -  
a m in e  a re  u s e d , a s  in  th e  t r e a tm e n t  o f  to x o p la sm o sis , b lo o d  
c o u n ts  s h o u ld  b e  c h e c k e d  tw ic e  vveekly . F o lin ic  a d d ,  vvhich 
d o e s  n o t  in te r ie r e  w i th  th e  a c tio n  o f  p y r im e th a m in e  a g a in s t  
m a la r ia  o r  to x o p la sm o sis , h a s  b e e n  g iv en  to  p r e v e n t  
h a e m a to lo g ic a ]  to x id ty  d u e  to  p y r im e th a m in e  a n d  its  u s e  is 
e s p e d a l ly  r e c o m m e n d e d  ư p y r ìm e th a m in e  is g iv e n  d u r ín g  
p re g n a n c y . (Fo lic  a d d  m a y  b e  u s e d  as a n  a lte m a t iv e  to  
fo lin ic  a d d  in  m a la ria ,  b u t  it  in te r íe re s  w ith  th e  a c tio n  of 
p y r im e th a m in e  a g a in s t  to x o p la sm o sis) . F o r tu r th e r  in to r -  
m a t io n  c o n c e m in g  u se  d u r in g  p re g n a n c y , see  b e lo w .

P y r im e th a m in e  s h o u ld  b e  g iv e n  w ith  c a u tio n  to  p a tie n ts  
w i th  r e n a l  o r  h e p a tìc  im p a irm e n t.  W h e n  p a tie n ts  w ith  
c o n v u ls iv e  d iso rd e rs  n e e d  to  r e c e iv e  large  doses, as  in  th e  
ư e a tm e n t  o f  to x o p la sm o sis , i t  is rec o m m e n d e d  th a t  sm all 
s ta r tin g  d o ses  s h o ũ ld  b e  u se d .

W h e n  p y i tm e th a m in e  is u se d  vvith s u lío n a m id e s  o r  
d a p so n e , t h e  g e n e ra l  p re c a u ú o n s  app licab le  to  th o se  d ru g s  
s h o u ld  a lso  b e  ta k e n  (see  u n d e r  S u lỉa m e th o x a x o le , p . 3 667l 
a n d  u n d e r  D a p so n e , p . 2 8 3 .2 )  a n d  t re a tm e n t  s h o u ld  be 
s to p p e d  ũ n m e d ia te ly  if a n y  sk in  re a c tio n s , so re  th ro a t ,  o r 
sh o r tn e s s  o f  b r e a th  occurs .

Breast feẹding. P y r im e th a m in e  is  d is t iib u te d  in to  b re a s t  
m ilk 1 b u t  a s  n o  a d v e rse  e ffec ts  h a v e  b e e n  re p o t te d  in  
b re a s t - ỉe d  in ỉa n ts ,  th e  m o s t  r e c e n t  g u id a n c e  (ro m  th e  
A m e ric a n  A c a d e m y  o f P e d ia tr ic s  c o n s id e red  b re a s t  (ee d in g  
to  b e  c o m p a tib le  w i th  th e  u se  o f  p y r im e th a m in e  fo r  m a l-  
a ria  p ro p h y la x is .2 H o w e v e r, e x p o s u re  of th e  in ĩa n t  to  
o th e r  ỉo la te  a n ta g o n is ts  s h o u ld  b e  av o id e d . T h e  la rg e  doses  
o f  p y r im e th a m in e  u s e d  fo r  t r e a tin g  to x o p lasm o sis  m a y  d is- 
t r ib u te  ỉ n to  b r e a s t  m ilk  in  s u ỉh d e n t  q u a n ti t ie s  to  in te r ie re  
vvith  ĩo lic  a d d  m e ta b o lis m  in  n u r s in g  in ía n ts .

1. H dste in  M D , t í  a i . E xcre tỉon  of ch lo ro q u ìn e , dapsone  a n d  p y r im e th -  
a m ỉn e  in  b u m a n  m ỉlk . B r J  Q in  P h a rm a co l 1986; 22: 7 3 3 -5 .

2 . A m e ric a n  A ca d em y  o f  P td iaơ ics . T h e  tran s íe r o í d rugs a n d  o th e r  
Chem icals ỉn to  h u ro a n  m ilk . P td iđ t r ia  20 0 1 ; 108:7 7 6 -8 9 . [R erired M ay 
20 1 0 ] C o rrec tio n . ib id . : 1029. A ỉso  availab le  a t: h rtp ://aa p p o lÌe y . 
a a p p ũ b lic a t ío n s .o rg /c g i /c o n te m /fu ll /p e d ia tt ia %  3b 108/ 3 /776  (áccessed 
1 9 /0 4 /0 4 )

Porphyria. F o r  a  d isc u ss io n  o f  t h e  u se  o f a n tim a la ria ls  in  
p a t ie n ts  w i th  p o ip h y r ia ,  se e  u n d e r  P re c a u tio n s  ío r  C h lo ro -  
q u in e ,  p . 6 5 3 .1 .

Pregnancy. T h e re  h a v e  b e ẽ n  c g n c e m s  o v e r  th e  u se  of 
p y r im e th a m in e  d u r in g  p r e g n a n c y  a s  it  h a s  b e e n  shovvn to  
b e  te r a to g e n ic  i n  animal s tu d ie s .1 In  One re p o r t , s e v ere  
c o n g e n ỉta l  d e ỉe c ts  ỉn  a  s tiU b o m  in la n t  vvere a t t r ib u te d  to  
th e  u s e  o f  p y r im e th a m in e  in  e a r iy  p re g n a n c y ,2 b u t  th e  
a s s o d a t io n  w a s  c o n s id e re d  to  b e  q u e s tio n a b le .3 O th e r  
in s ta n c e s  o f  c o n g e n ita l  m a l ío rm a tiô n s  w ith  p y r im e th -  
a m in e  a n d  d a p s o n e  a re  g iv e n  u n d e r  A dverse  E ííe c ts  w ith  
D a p so n e , p .  6 6 3 .2 .

O th e rs4 s u g g e s t  t h a t  in te r m i t te n t  p re v e n tiv e  th e r a p y  fo r  
m a la r ia  w i th  p y i im e th a m in e -s u U a d o x in e  h a s  a  ỉav o u ra b le  
s a íe ty  p r o ũ le  in  p r e g n a n c y . W H O  co n sid e rs  t h a t  p y r im e th -  
a m in e  c o m b in a tio n s  m a y  b e  u s e d  a ỉ te r  t h e  first tr im e s te r  oi 
p r e g n a n c y  in  t h e  t r e a tm e n t  o f  to x o p la sm o sis ,’ b u t  th a t  
p y r im e th a m in e - s u l ía d o x in e  a l th o u g h  c o n s id e red  sa íe  fo r 
m a la r ia  ư e a tm e n t  in  th e  s e c o n d  o r  th i r d  tr im e s te rs , is like ly  
t o  b e  in e S e c t ív e  b e c a u s e  o f  in c re a s in g  res is ta n c e .6

1- A n o n y m o u s . P y r ỉm e th a m ỉn e  c o m b in a t ío n s  ỉn  p reg n an cy . Lancet 1983; 
i ỉ :  1 0 0 5 -7 . C o r r e a io n . ib id . ; 1378.

2 - H arp ey  J -P , et a l . T e ra to g e n id ty  o f  p y r im e th a m in e . L a n c t í  1983; ỉi:  399.
3 . S m ỉth e lls  RW , s h e p p a rd  s. T exa togen idcy  of D ebendox  a n d  p y r im e th -  

a m in e . L a n c t í  1983; IL* 6 2 3 -4 .
4 . P e te n  PJ , t í  a í . S a íe ty  a n d  to x id ty  o ỉ su U ad ox ỉne/py rim e iham ine : 

im p lica tia n s  ĩo r  m a la r ia  p re v e n tìo n  ỉn  p reg n a n cy  u sỉn g  ỉn te rm itre n t 
p rẽ v e n tív e  t re a tm e n L  D rù g  5 a ft íy  2 0 0 7 ; 3 0 :4 8 1 -5 0 1 .

5 . W H O . W H O  m oắ el Ịo rm ũ la ry . G en e v á : W HO ,200S . A lso  avalỉab lc  at: 
h ttp : //w w w .w h o .ỉn ứ se lec tỉo n _ m e d id n e $ /U st/W M F 2 0 0 8 .p d í (accessed 
1 9 /1 0 /0 9 )

6 . W H O . G u id t t ìn a  Ịà r  t h i  ừ ta tm a ứ  o Ị  m a la r iề . 2 nd  e d . G eneva: W HO.
2 0 1 0 . A vaỉỉab ỉe  a t:  h t tp : //w h q U b d o c w h o .iM /p u b U c a tio iu /2 0 10/
9 7 8 9 2 4 1 5 4 7 9 2 5 _ e n g .p d f  (accessed 0 9 /0 7 /1 0 )  ũ p d a te  U sueđ  Ã pril 2011 
av aiỉa b ỉe  a t:  h ttp ://w w w .w h o .in ư m a ]á ria /p a b l[c a tio n s /â to z /m a J_
trea tc h ild _ rev i5 e d .p d f (accessed 2 0 /0 5 /1 1 )

Interađions
U se o f  p y r im e th a m in e  w ith  o th e r  ỉo la te  a n ta g o n is tỉ  su c h  as 
c o -ữ im o x a z o le ,  t r im e th o p r im , m e th o tre x a te ,  p ro g u a n il , 
p h e n y to in ,  o r  z id o v u d in e  m a y  e x a c e rb a te  b o n e  m arrovv 
d e p re s s io n . T h e  a b s o rp tio n  o f  p y r im e th a m in e  m a y  b e  
re d u c e d  b y  u s e  w i th  a n ta d d  sa lts  o r  k a o lin .

P y r im e th a m in e  m a y  d isp la c e  o th e r  d ru g s fro m  p ro te in -  
b ỉn d in g  sites, c a u s in g  e le v a te d  c o n c e n tra tio n s  o f u n b o u n d  
d ru g ; th is  m a y  b e  o f p a r t ic u la r  d in ic a l  c o n c e m  fo r  d ru g s  I

(su c h  as  q u in in e  a n d  w a rfa r in )  th a t  a re  b o th  h ig h ly  p ro te in  
b o u n d  a n d  h a v e  a  n a rro v v  th e ra p e u tic  in d e x .

Lorazepam. Signs o f  m ild  l ív e r  to x id ty  in  2  o f 5 su b je c ts  
w h o  re c e iv e d  lo ra z e p a m  a n d  p y r ìm e th a m in e  a p p e a re d  to  
c o n f i im  e a rl ie r  s u s p id o n s  t b a t  g iv in g  th e s e  d ru g s  to g e th e r  
c o u ld  c a u se  h e p a to to x id ty .  B o th  p a d e n ts  to le ra te d  e a ch  
d ru g  w h e n  gi v e n  s e p a ra te lỹ .1 

I .  B rỉggs M , Bríggs M . P y r im e th a m ỉn e  to x id ty . B M J  1974; 1: 40 .

Zidovudine. S tu d ie s  in vitro a n d  in  animals ỉu g g e s t  th a t  
r id o v u d in e  c o u ld  re d u c e  th e  efficacy  o f p y r im e th a m in e  in  
th e  ữ e a tm e n t  o f  to x o p la sm ic  e n c e p h a lit is .1 F u r th e rm o re ,  
t h e  d o se  o f  á d o v u d in e  m a y  n e e d  to  b e  a lte re d  ư th e se  
d ru g s  a re  u s e d  to g e th e r  a s  th e r e  h a s  b e e n  a  r e p o r t  th a t  
p y r im e th a m in e  w i th  su lỉa d o x in e  (ĩansidar) p ro lo n g e d  th e  
s e ru m  h a lf- life  o f  r id o v u d in e .2

1. Israeỉsk ỉ D M . t í  a i  Z idovud ine  a m ag o n iz cs  th e  a c tỉo n  o i p y r ín ie th am ỉn e
in  e x p er im e n ỉa l in íe cù o n  w ỉth  T oxoplasm a gondỉi. A n tim ic ro b  A gcnts  
O tem oth er 1989; 3 3 : 3 0 -4 . _

2. K le in  RS. P rophy lax is  of o p p o n u n is i ic  ỉn íec tỉons ỉn  ind tv íduals  in íected  
vvith HĨV. A ỈD S  1989; 3 (supp l 1): S 161-S 173 .

Pharmacokinetics
P y r im e th a m in e  is a lm o s t c o m p ie te ly  ab so rb e d  fro m  th e  
g a s ư o in te s tin a l  tra c t. P e a k -p la sm a  c o n c e n tra tio n s  g e n e ra lly  
o c c u r  2  to  4  h o u r s  a f te r  a d o se  a n d  ca n  v a ry  w id e ly  b e tw e e n  
in d iv id u a ìs ; c o n c e n ư a tio n s  ran g in g  fro m  2 6 0  to  1411 n a n o -  
g ra m s /m L  m a y  o c c u r  a í te r  d a ily  o ra l d o ses  o f 25  m g . I t is 
m a in ly  c o n c e n ư a te d  in  th e  k id n ey s , lu n g s, liv e r , a n d  sp le e n ; 
in  A ỈD S p a tìe n ts  g iv e n  d a ily  do se  o f p y r im e th a m in e , 
c o n c e n ơ a t io n s  o f  a b o u t  o n e -f if th  o f th o se  in  th e  se ru m  
o c c u r  in  th e  CSF. A b o u t 8 0  to  9 0 %  is b o u n d  to  p lasm a  
p ro te in s .

I t is m e ta b o lis e d  in  t h e  liv e r  a n d  slovvly e x c re te d  Via th e  
k ìd n e y , th e  a v e ra g e  h a lf-life  in  p lasm a  b e in g  a b o u t  4  days. 
S ev e ra l m e ta b o li te s  h a v e  b e e n  d e te c te d  in  th e  u r in e .  
P y r im e th a m in e  crosses  th e  p lac e n ta . It is d is tr ib u te d  in to  
b re a s t  m ilk  (see  u n d e r  B reast F e e d in g  in  P re ca u tio n s , 
a b o v e ).

R e íe re n c e s .
1. W h ite  N J. C lỉn ical p h a rm a c o k in e t ia  o í a n tim a la r ia l d rugs. c t in  

P h a rm a co k in tí 1985; 10: 187 -215 .
2. C ook  IF, t í  a i  R ace -linked  d iíỉe rences in  sc ru m  c o n c e n ư a tỉo n s  oỉ 

da p so n e . m o n o a ce rỵ ld ap so n e  a n d  p y n m e ih a m in e  d u r ìn g  m alaria  
p ró p h y lax is . T ra m  R  Soc Trop M e d  H ys  1986; 80 : 8 9 7 -9 0 1 .

3. VVeiss LM. t í  a i . p y r im e ib a m ỉn e  c o n c e n tra tỉo n s  in  s e ru m  and  
ce reb ro sp in a l Duld d u r in g  ư e a tm e m  o í  acu te  loxop lasm a  ence p h alitỉs  
in  p a t ỉe n u  w ith  AIDS. J  ìn Ịe a  ữ ừ  1988; 157: 580 -3 .

4. H ellg ren  u .  t í  ứ ị. P lasm a c o n c e m ra ú o n s  o ỉ su ỉíad o x in e -p y n m eth a m in e , 
m tA o q u ỉn e  a n d  its m a in  m e u b o ỉỉ te  a íte r  reg u ỉa r m a la ria  p ro p h y ỉax ỉ ỉ ío r 
tw o  y êars . Tra n s  R  Soc Trop  M ed  H y s  1991; 85: 35 6 -7 .

5. W ỉz isu o ley  PA. t í  a i  T he d ỉsposidon  o í oral a n d  ỉm ra m u scu ỉa r  
p y r im e tb a m ữ ie /su lp h a d o x in e  Ln K enyan  c h ỉld ren  w ỉth  h ig h  para* 
sỉtaem ia  b u t  d ỉn ic a l ly  n o n -sc v c re  ía ld p a ru m  m alarỉa . B r  J  C ỉin  
P h a m u ư o ỉ 1992; 33 : 143-8 .

6. N e m o n  CRJC. t í  a i  A  sỉng ỉe  dose  o f ín tra m u sc u ỉa r  su lỉad o x ỉn e - 
p y r ỉm e ih a m in e  as a n  a d ju n a  to  q u in in e  in  th e  ư e a tm e n t  o í  severe  
m a laria : p h a rm a co ld n cn c s  a n d  e ỉĩicacy . Tra n s R  Soc T ro p  M ed  H y$  1993; 
8 7 : 2 0 7 -1 0 .

7. Ja co b so n  JM , t í  a L  p y r im e tb am ỉn e  p h a rm a co k in etỉcs  in  h u m a n  
im m u n o d e f íd e n c y  v ím s -p o siú v e  p a tíen ts  se roposiỉivc  ío r T oxoplasm a 
go n d iỉ. A n ú m iơ v b  A gents C h tm o ihe r  1996; 40: 1360 -5 .

8. K ỉinke r H. t í  a ỉ . P ĩasm a p yT Ỉm etham ine c o n c e m m ỉo n s  d u rin g  lo n g - te rm  
tre a tm e n t  ío r  c e reb ra l toxopiasm osis in  p a tìen ts  w ith  AIDS. A n rim ữ ro b  
A ý e n a  ơ ư m o ứ te r  ì  996; 4 0 : 16 2 3 -7 .

9. T ren q u e  T, t í  a L  H u m a n  m a te m o ío e ta l d ỉs tribu tion  o ỉ p y r im e th am in e-  
su lp h a d o x ỉn e . B r  J  C ỉin  P h arm aco l 1998; 45: 179 -80 .

10. T ren q u e  T, t í  a l . P o p u la tỉo n  p h a rm a co ld n etics  o f p y n m e th a ra ỉn e  and 
su llad o x ỉn e  ìn  ch iỉd ren  w iíh  congen ìta l tcrxoplasm osìs. B r  J  ơ in  
P h arm aco ỉ 2 0 0 4 ; 37 : 7 3 5 -4 1 .

Ỉ Ỉ .B a m e s  Kl. t í  a l . S u l ỉad o x in e -p y rim e th am ln c  p h a im ac o k ỉn e tic s  in 
m a ỉa r ìa : ped ỉacrỉc  do sin g  im p lica tions . Clin  Pharm aeo! T h e r  2006 ; 80: 
58 2 -9 6 .

12. K a n in a je e w a  HA. t í  a i . P h a rm ac o k ỉn e tỉc  p ro p e n ie s  o í su líadoxỉne*  
p yT Ìm etham ỉne  in  p re g n a n t tv o m e n . A n tim ìerob  A gents ơ ư m o th e r  2009; 
53 : 4 3 6 8 -7 6 .

13. N y u n i M M . t í  a ỉ . P h a rm ac o k ỉn e tic s  o í su ỉĩad o x ỉn e  a n d  p y tim e th a m in e  
in  In te rm U te n t p re v e n tìv e  tr e a tm e n t o í m a larìa  ỉn  p reg n a n cy . ơ i ỉ t  
P ka rm a co l T h e r  2 010 ; 87 : 2 2 6 -3 4 .

14. S a lm a n  s. t í  a t . P h a rm ac o k ỉn e tic  p ro p ertỉe s  o í c o n v eo iìo n a l a n d  double - 
d o se  su lía d o x in e -p y r in ie th a m in e  g iven  as im e n n it te n t  p rev e m iv e  
ư e a tm e n t  in  ỉn ta n c y . A ỉtt ím iơ o b  A g tít ís  Chem oiher 2011 ; 55: 1693 -1700 .

Preparations
Proprietaiy  Preparations (details a re  given in  V olum e B)

Single-ingredient Preparutions. Arg.\ D araprim ; Austral: 
D araprim ; Belg.: Daraprim ; Braỉ.: D araprim ; Canad.: D araprim ; 
Chile: D araprim ; F r.: M alodde; Ger.: D araprim ; Gr.: D araprim ; 
Hong Kong: D arap rim t; Malaysiar. Fansidan  Mex.: D araprim ; 
Neth.: Daraprim ; PoL: D araprim ; S-A/r.: D araprim ; Spain: 
D araprim ; Switz.: D araprim ; UK: Daraprim; USA: D araprim .

M uhi-ingredient Preparalỉons. AusiraL: Fansidarf; M aloprim t; 
Belg.: Co-A rinate; D afrafm f; Braz.: Fansidar; Fr.: Fansidar, Gr.: 
Fansidar; ỉndỉa: A m alan  Croydoxin-FM ; D om ine: Laridox; Lar- 
inate  Kít; M alarvvin; M alasu lt' M alddal; M alocide; M asim ate; 
M e u k e lă n ; M etasulC n; O nli-2; PyralGn; Pyram et; R im odan 
Indon.: Fansidar; Plasm ođin; Suldox; Irỉ.: F a n á d a rf ;  Israel: 
P an s id a rt; ItaL: M etakelC n; Malaysia- M adom ine; M alaíon; 
Phữipp.: Fansidan  Rus.: Fansidar (<l>aHCHflap); S.Afr.: Fansidar; 
Singapore. Pyrisone; Switz-: F an sid a rt: Thai.: Vinsilar; UK: 
F a n s id a r  ukr.: F ansidar (<J)aHcnaap)t; USA: F ansidart.

Pharmocopoeial Preparatiom
B P 2014: P y iỉm eth am in e  Tablets;
U SP 36: P y rim eth am in e  Oral Suspension; Pyrim etham  ne 
Tablets; S ulíadoxỉne  a n d  Pyrim etham m e Tablets.

Pyronaridine Phosphate ỊriNNMi

Fosfato de pironaridina; Malaridine Phosphate;'Piroriarid|r a, 
fosfato de; Pyronaridine, Phosphate de; Pyronaridni 
Phosphas; nnpoHapMflMHa dtocộaT. 
4-[(7-Chloro-2-methoxỵbenzo[ti]: 1,5-naphthyridin-10-' I) 
amino]-2,6,-bis[(pýrro!idin-1 -yi)méthyl]phenol phosphare. 
CmH32GIN A,4H3PO,=910.0 . ; ' ,  ,
CAS 74847-35-1 (pyronaridine); 76748-86-2 (pyronaridi, ie 
phosphate).
UNII —  2T289F9ACO. ■ -

P h a rm a c o p o e ia s .  In  Chin.

Uses and Administration
P y ro n a r id in e  is a  n a p h th y r id in e  d e r iv a tiv e  th a t  b a s  
ư a d i t io n a l ly  b e e n  u se d  in  C h in a  in th e  t r e a tm e n t  o f  m a la  ia  
(p. 6 4 4 .1 ). I ts  u se  h a s  a lso  b e e n  in v es tig a te d  in  A írica a n d  in 
T h a ila n d . I t is a  b lo o d  s c h iz o n to c id e  a c tiv e  a g a ii st 
Plasmodium vivax a n d  a g a in s t  b o th  c h lo ro q u in e -se n s it i  /e  
a n d  c h lo ro q u in e - re s is ta n t  s tra in s  o f p. ]'aìdparum. T he  d r  Ìg 
p ro d u c e d  in  C h in a  h a s  b e e n  g iv en  as t h e  p h o s p h a te  o rally  Dr 
b y  in tra m u s c u la r  o r  in tr a v e n o u s  in je c tio n .

A  ũ x e d -d o s e  c o m b in a tio n  p r o d u a  of p y ro n a r id i  le  
p h o s p h a te  a n d  a r te s u n a te  h a s  b e e n  d e v e lo p e d  to  im p ro  /e 
p a tie n t  a d h e re n c e  a n d  a v o id  m o n o th e ra p y , a n d  th e re  )y 
d e c re a se  t h e  r is k  o f  a c q u ire d  d r u g  re s is ta n c e .  T ỉ i s  
c o m b in a rio n  p r o d u c t  is u se d  ío r  th e  ư e a tm e n t  o f a c t t e  
u n c o m p lic a te d  in íe c tio n s  c a u se d  b y  p. vivax a n d  p. 
/aláparum in  a re a s  o f  lo w  ư a n s m is s io n  w ith  e v id e n c e  of 
a r te m is in in  re s is ta n c e ; i t  s h o u ld  n o t  b e  u se d  to  t re a t  seve re 
m a la ria . T h e  r a tio  o f p y ro n a r id ìn e  p h o s p h a te  to  a r te s u n :  te  
o f 3 to  1 h a s  b e e n  se le c te d  to  p ro v id e  th e  c u rr e n t  d c se  
r e c o m m e n d a á o n s  fo r e a c h  of th e  in d iv id u a l d ru g s  w h : n  
g iv e n  as m o n o th e r a p y . T h e  c o m b ín a tio n  is g iv e n  o ra lly , a  a 
sing le . 3 -d a y  ư e a tm e n t  c o u rse , to  c h ild re n  a n d  a d u .ts  
w e ig h in g  2 0  k g  o r  m o re .  R e c o m m e n d e d  d o ses  a re  g iv en  
o n c e  d a ily  ío r  3 d a y s  a c co rd in g  to  b o d y -w e ig h t  a s  lollovvs:
•  2 0  to  less t h a n  2 4  kg: 1 8 0 m g  p y r o n a r id in e  p h o s p h a te  

vvith 6 0  m g  a r te s u n a te
•  2 4  to  less  t h a n  4 5  kg: 3 60  m g  p y ro n a r id in e  p h o s p h a te  

w ith  120  m g  a r te s u n a te
•  4 5  to  less  t h a n  6 5 kg : 5 4 0 m g  p y ro n a r iđ in e  p h o s p h a te  

w ith  1 8 0 m g  a r te s u n a te
•  65  kg  o r  m o re :  7 2 0  m g  p y ro n a r id in e  p h o s p h a te  vvith 

24 0  m g  a n e s u n a te

R e íe re n c e s .
1. A n o n y m o u s . P y ro iM rid in e : y e t a n o ih e r  p r o m is in g  a n d n u U r ia l  

substance  f ro m  C h ỉna . W tìO  D n tý  Ị n f  1996; 10: 9 -1 0 .
2. L o o are esu w an  s, e ta ỉ . C linỉcaỉ 5 tudy  o í p y ro n a r id ỉn c  ỉo r  th e  t r e a u n e n i o ỉ 
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6. T she ỉu  AK. et a l . p y ro n a r ìd m e -a n e s tu ia te  S tudy  T eam . EỈCcacy a  id 
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co m p ared  iv ỉth  a n e m e th e r - lu ra e ỉa n t r in e  ỉ n  c h ỉỉd ren  a n d  a dũ lts  w  th 
u n c o m p lic a te d  P la s m o d iu m  ỉ a ld p a r u m  m a la r ia : a  ra n d o m is  :d  
n o n - in íe n o r ỉty  tr ia l. L a r ư t í  2010 ; 375 : 1 4 5 7 -6 7 .

7 . P o m v u th  Y. t í  a l  P y ro n a rid in e -a r te su n a te  v e rsu s c h ỉo ro q u ỉn e  in 
p a tỉen ts  w ỉth  a c u te  Plasm od iu m  v iva x  m a la r ỉa : a  x a n d o m h e d , d o u b  c- 
b ỉỉnd . n o n - in fe r io r ity  tr ia l. P L o S  One 201 ỉ ;  6 : e !4 5 0 1 .

8 . K u rth  F, t í  a i  P y ro n a ríd ỉn e : a n e w  'o ld ' d ru g  o n  th e  ve rge  o f  e n te r ìn g  11C 
a iitim a ỉa iia ỉ a rm a m e n ta r iu m . E xp e rt Rev  A n t ì  In fect T h e r  2011; 9 :3 9 3 -  6.

9 . R u e a n g w e e ra y u t R. t í  a ì . P y ro n a rid in e -a rresu n a te  v e rsu s  m eA oqul ìe 
p iu s  a r te su n a te  lo r  m a  ỉa r ia . N  E n ỹ ỉ  J  M ed  2012 ; 3 6 6 :1 2 9 8 -1 3 0 9 .

ỉ  0. C ro h  S L  t í  a ỉ . R e v ỉe w  o í p y ro n ar íd in e  a n ủ -m a la ria ]  p ro p ertíe s  a  id 
p ro d u c t c harac terỉs tỉcs . M a ỉa r  J  2012; 11: 270 .

A d m in is tr a t io n  in  c h ild re n . T h e  ỉ ix e d -d o se  c o m b in a tic n  
p r o d u c t  o f  p y r o n a r id in e  p h o s p h a te  a n d  a r te s u n a te  m a y  1 e 
g iv e n  to  c h ild re n  vveighing  2 0  kg  o r  m o re  ío r  t h e  t te a : -  
m e n t  o f a c u te  u n c o m p lic a te d  in íe c tio n s  c a u se d  b y  Plasm y- 
dium vìvax a n d  p. /'aldparum in  a re a s  o f  lo w  tran sm issic  n  
w i th  e v id e n c e  o f  a r te m is in in  r e s is ta n c e . F o r  d o se  r e c o r  
m e n d a t io n s  in  th e s e  c h ild re n , see  ab o v e .

Adverse Effects and Precautions
A d v e rse  e tíe c ts  o f  p y r o n a r id in e  a re  u s u a lly  m ild  a n d  re so h  e 
w i th in  2 d a y s  o f  s ta r tin g  tre a tm e n t.  T h e  m o s t  c o m m o n  y  
re p o r te d  a d v e rs e  e ỉíe c ts  a re  d izz iness , h e a d a c h e , p ru r i tu  5, 
a n d  g a s tro in te s tin a l  e íỉe c ts  su c h  a s  d ia ư h o e a ,  n a u s e  1, 
v o m iú n g , a n d  a b d o m in a l  p a in .  T h e re  h a v e  a lso  b e e n  s o n  e 
re p o r ts  o f  a lle rg ic  sk in  re a c tio n s , p a lp ita t io n s ,  a n d  t ra n s ie n t  
E C G  c h a n g e s  vvith  th e  u s e  o f  h ig h e r  do ses.

T h e  m o s t c o m m o n  a d v e rs e  e íle c ts  a s s o d a te d  w ú h  th e  u: e  
o f  a f ix e d -d o se  c o m b in a rio n  p r o d u c t  o f p y ro n a r id ir .e

All cross-references refer tcrentries in Volume A
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p h o s p h a te  a n d  a r te s u n a te  a re  a b d o m in a l p a in , b rad y c a rd ia , 
h e a d a c h e , h y p o g ly c a e m ia , v o m iú n g , a n d  h a e m a to lo g ic a l  
c h a n g e s  s u c h  as  e o s in o p h ilia , n e u tro p e n ia ,  a n a e m ia ,  a n d  a n  
in c re ă se d  p la te le t  c o u n t;  a b n o rm a i  la b o ra to ry  te s t  re su lts  
i n d u d e  ư a n s i e n t  ra ise s  o f  s e ru m  tra n s a m in a se s  (m o stly  
ALT). S y n c o p e , iso la te d  p r o lo n g a tío n  o f th e  QTc in te rv a l , 
a n d  h y p e rs e n s it iv ity  re a c tío n s  o c c u r  ra re ly .

P y ro n a r id in e  p h o s p h a te - a r te s u n a te  s h o u ld  n o t  b e  u s e d  
fo r  m a la r ia  p ro p h y la x is .  I t  is a lso  c o n tra - in d ic a te d  in  ứ io se  
w i th  u n d e r ly in g  h e p a tic  i n ju r y  o r  s ig n iâ c a n t  h e p a tic  
a b n o rm a lit ie s ;  l iv e r  h in c t io n  te s ts  s h o u ld  b e  c a rr ie d  o u t  
b e ỉo re  a n d  aíter a  tr e a n n e n t  c o u rse . T h e  c o m b in a tio n  
s h o u ld  b e  u s e d  w i th  c a u tio n  in  th o se  w ith  c a td io v a sc u la r  
d iso rd e rs  s u c h  a s  c o n g e n ita l  p r o lo n g a ú o n  o ỉ  QTc in te rv a l, 
c a rd ỉa c  a r r h y th m ia ,  a n d  h e a r t  ỉà i lu re . C a u tío n  is a lso  
a d v ise d  in  p a tie n ts  w i th  h y p o k a la e m ia , in  th o se  b e in g  
t te ả te d  w i th  o th e r  d ru g s  th a t  b lo c k  p o ta s á u m  c h a n n e ls , a n d  
in  th o se  vvho h a v e  re c e n tly  ta k e n  m e d id n e s  knovvn  to  
p ro lo n g  th e  Q T c in te rv a l .

Pregnanc/. D a ta  o n  th e  u se  o f  p y ro n a r id in e  p h o s p h a te  in  
p r e g n a n t  w o m e n  a r e  n o t  a v a ilab le , a l th o u g h  animal s tu -  
d ies  h a v e  n o t  r e p o r te d  a n y  te ra to g e n ic  e ííe c ts . T h e  s a ỉe ty  
o f p y r o n a r id in e  p h o s p h a te - a r te s u n a te  in  p re g n a n c y  h a s  
a lso  n o t  b e e n  e s ta b lish e đ  a n d  th e  p o te n t ia l  risk  is 
u n k n o w n .  F o r  h i r t h e r  in ỉo rm ạ t io n  o n  th e  u se  o f  a r te su -  
n a te  i n  p r e g n a n c y  see  u r id è r  A rte m is in in  D e riv a tiv es , 
p .  6 4 9 .2 .

Interactỉons
In vitro s tu d ie s  h a v e  s h o w n  th a t  p y ro n a r ìd ìn e  p h o s p h a te  is 
a n  i n h ib i to r  o f  t h e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP2D6 
a n d  o f  P -g ly c o p ro te in . It s h o u ld  th e re ío re  b e  u se d  w i th  
c a u tio n  in  p a tie n ts  tak in g  d ru g s  th a t  a re  m e ta b o lise d  b y  th e  
c y to c h r o m e  P 4 5 0  iso e n z y m e  CY P2D 6 a n d  th a t  a re  
su b s tra te s  fo r  P -g ly c sp ro te in .

Pharmacokinetìcs
P e a k  p la s m a  c o n c e n ư a d o n s  fo r  p y ro n a r id in e  a re  g e n e ra lly  
r e a c h e d  b e tw e e n  2  a n d  8  h o ũ rs  a f te r  a n  o ra l dosẽ . 
P y ro n a r id in e  a n d  its  m e ta b o lite s  a re  e x te n s iv e ly  d ỉs tr ib u te d  
in to  tis su e s . I t  is  a b o u t  92 to  9 5 %  b o u n d  to  p la s m a  p r o te in  
a n d  m a y  a lso  b in d  to  m e la n in  i n  t h e  ey e . In vitro s tu d ie s  
sh o w  t h a t  th e  c y to c h ro m e  P 4 5 0  iso è n z y m es  CYP1A2, 
CY P2D6, a n d  C Y P3A 4 c ou ld  b e  in v o lv e d  in  th e  m e ta b o lỉsm  
o í  p y ro n a r id in e  a n d  th a t  i t  in h ib its  t h e  a c tiv ity  o f  CYP2D6. 
P y ro n a r id in e  is e lim in a te d  slovvly vvith a n  e lim in a tio n  h a lf-  
Uíe o f be tv v een  14 a n d  18 days.

Preparations
Proprietary Preporcdions (details a re  given in  V olum e 6 )  

MuhHngredient PreporoHons. Kor.: Pyram ax.

Quinine ỈBANI
Chĩnin; Chinina; Chininurn; Kihiiní;Kiriin; Kinine; Kuiniria; 
Quinína; Xmhhh.

. (85,9fl)-6'-Methoxycinchonan-9-ol; (a/7)-a-(6-Methoxy-4-qui- 
nolyj)-q-[(25,4S,5flH5-vinylquinudidin-2-yl)]methanòl. 
C2oH * ,N A = 3 2 4 .4
CAS—  130-95-0 (anhydrous quinine).
ATC —  P0IBC01. .
ỤNtt —  A7V27PHC7A
D e s c r ip t i o n .  Q u in in e  is th e  c h ie f  a lk a lo id  o f  v a rio u s  
s p e d e s  o f  Cinchona (R u b iaceae). I t  is a n  op tic a l i so m e r  o f 
q u in id in e .

Quinine Bisulfate IBANMÌ 
Chininum Bisulturicum; Neutral Quìnine Sulphate; Quinina, 
bisulfato .de; Quininẹ Acid Sulphate; Quininé 'Bisjlphate; 
Quịnini Bisulías;. .ẠBycepHOKỊiic/ibiii Xmhmh; XiỈHHHa 
Bucy/ibệaT..
C20H24NjO 2,H2SO<.7H 2O =548.6
CAS —  549-56-4 (anhydrous quinine bisultote).
ATC —  P01BC01.
UNII ■—  M20ĨHC068W (anhydrọus quinine bisulíate); 
CNS01V2R3N (quinine bisulíate heptahỵdrate).

P h a r m a c o p o e ía s .  I n  Br„ Int., a n d  Vĩíí.

B P  2 0 1 4 : ( Q u in in e  B isu lp h a te ). C o lo u rless  cry sta ls  o r  a  
w h i te  c ry s ta ll in e  p o w d e r . I t  e fflo resces  in  d ry  a ir. F re e ly  
s o lu b le  i n  v v a ten  sp a rin g ly  so ỉu b le  in  a lc o h o l. A  1 %  so lu t io n  
in  vvater h a s  a  p H  o f  2 .8  to  3 .4 . P ro te c t  b o m  lig h t.

Quinine Dihydrochioríde IBANMÌ
."éhtpìni .Dihydrochĩoridum; Neutral Quìnỉne Hydrochloride; 
Quinina, dihidrocíoruro de; Quiríiné Add Hydrochloride; 

iQ uinini Dihydrochloridum; iflByxnopnaoBOflopoflHbiỉí 
Xmhmh; XMHiạHa flnrnflpoxnopi)ifl. ; >■■■': ■■■r--

C2oH24N20:2HƠ=3973 
CAS — 60-93-5 
ATC —  P01BC0Ì.
UNII —  8C3EMH7D9K

P h a rm a c o p o e ia s .  I n  Br., Chin., a n d  Int.
Viet. in d u d e s  t h e  in je c tio n .

B P  2 0 1 4 : (Q u in in e  D ih y d ro ch lo r id e ) . A  w h i te  o r  a lm o s t 
w h i te  povvder. V ery  so lu b le  in  w a te r;  so lub le  in  a lc o h o l. A  
3 %  s o lu tío n  in  w a te r  h a s  a  p H  of 2 .0  to  3 .0 . P ro te c t  h o m  
lig h t.

Quinỉne Etabonate
Euquinina; Euquinine; Quinina, etilcarbonato de; Quinine 
Ethyi Carbonate;.XnHMHa BTaõoHaT.
^ 2 8 ^ 0 4 = 3 9 6 . 5  
CĂS —  83-75-0.
ATC —  P018C0Ì. ■
UNII —  L2V891 1 ĩ57. .

P h o rm a c o p o e ia s .  I n  Jpn.

Quinine Hydrobromide IBANMI

Basic Quinme Hydrobromĩđe; Qiinlrn Bromidum; Quinina,
hidrobromuro :de; Quinine Monohydrobromide; XnHMHa
fMflpo6poMMfl1
C2oH24NA,HBr,H20=423.4
CAS —  549-49-5 (anhydrous quinine hydrobromide).
ẠTC —  P0I8C0Ĩ.
' UNII —  VWF36Q4G6V. . ’ !

P h a rm a c o p o e ia s .  I n  Fr.

Quinine Hydrochloríde IBANMÌ 

Basic Quinine Hydrochloridè; Chinin hyđrochlorid dihydrát; 
Chininhydrọchlorid; Chinini Hydrochloridum; Chininii Chlor- 
idum; Chininium Chloratum; Ghiníno hidrọchíoridas; 
Chininum Hydrochloricunn; Chinmy chlorovvodorek; Kiniịni- 
hydrokloridi; Kmin-hidrokloridr Kinírthydrokloríd; Quinina, 
hidròdoruro de; Quinine, ■ chlorhydrate de; Quiriine 

■Monohydrochlonde; Quininí í  Hydrochloridum; Quinini 
' Hydrochlonđum Dihydricum; XMHMHa fnflpoxnopnfl.
:C2oH24N202,HƠ^H20=396.9
CAS —  ĩ30-89-2 (anhydrous quinine hydrochlonde); 6! ĩ 9-47-7 
(quinine hydrodìlonde dihydrate).
ATC —  P01BC01. _ -  :

lUNII —  711S8Y0T33 (quinme hydrochlorìde dìhydrate); 
7CS0WNO3 ÌM (anhydrous quinine hydrochlorìde).

P h a rm a c o p o e ia s .  I n  Eur. (se e  p . vdi), Int., Jpn, a n d  Viet.
P h .  E u r .  8: (Q u in in e  H y d ro c h lo rid e ) . W h ite  o r  a lm o s t 
w h ite ,  o r  c o lo u rless , fin e , s ilk y  n e e d lc s , o f te n  g ro u p e d  in  
d u s te r s .  So lu b le  i n  w a te r;  h e e ly  so lu b le  in  a lc o h o l. A  1 %  
s ò lu tio n  in  vvater h a s  a  p H  o f  6 .0  to  6 .8 . P ro te c t h o m  lig h t.

Quinine Sulfate ịBANMi

Basic Quinine Suiphate; Chinin sulfát dihydrát; Chinini sulfas; 
Chinino sulíatas; Chininsulíat; Chininum Sulíuricum; Chininy 
siarczan; Kiniinisulíaatti; kininsulíat; Kinin-szulfát; Quinina, 
sulíạto de; QuinỊne, sulfate de; Quinine Sulphate; Quinini 
Sulfes; Quinini Súlías Dlhydrĩcus; XnHHHa CynbộaT. 
(C2oH24N202)2.H2S04,2H20=783.0 

' CAS —  804-63-7 (anhydrous quinine sulíate); 6119-70-6 
(quinine suKate dihydrate).
ATC —  P01BC0Ĩ.
UNII —  KF7Z0E0Q2B.

P h a rm a c o p o e ia s .  In  Chín., Etir. (see  p . vii), Int., Jpn, us. a n d  
Viet.
P h . E u r .  8: (Q u in in e  S u lía te ) . A  w h ite  o r  a lm o s t vvhite, 
c ry s ta llin e  povvder o r  f in e , c o lo u rless  n e e d le s . S lig h tly  
so lu b le  in  vvater; sp a rìn g ly  so lu b le  i n  b o ilìn g  vvater a n d  in  
a lc o h o l. A  1%  su s p e n s io n  in  w a te r  h a s  a  p H  o f  5 .7  to  6 .6 . 
P ro te c t  h o m  lig h t.

U S P  36: (Q u in in e  S u lía te ). I t  is t h e  suU ate o l a n  a lk a lo id  
o b ta in e d  h o m  th e  b a rk  o f  s p e d e s  of Cinchona. W h ite , 
o d o u rle ss , f in e  n e e d le - lik e  cry sta ls , u su a lly  lu ste rle ss , 
m a k in g  a  lig h t a n d  rẹ a d ily  c o m p resslb le  m ass . I t  d a rk e n s  
o n  e x p o su re  to  lighL  S o lu b le  1 in  5 0 0  o f w a te r  a n d  1 in  120  
o f  a lco h o l; sp a rin g ly  so lu b le  i n  w a te r  a t  100 d eg rees; s lig h tly  
so lu b le  in  c h lo ro fo tm ; h e e ly  so lu b le  i n  a ỉco h o l a t  8 0  d e g re e s  
a n d  in  a  m ix tu re  o f 2  p a r t s  o f  c h lo ro ỉo rm  a n d  o n e  p a r t  o f 
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  i n  e t h e n . I t s  
s a tt ir a tẹ d  s o lu tio n  in  w a te r  is n e u tr a l  o r  a lk a lin e  to  l itm u s . 
P r o t e a  h o m  lig h t.

S o rp H o n . F o r  r e íe re n c e  to  loss o f q u in in e  su lỉa te  h o m  
S o lu tio n s  d u i in g  m e m b ia n e  h ltr a tío m  see  c h lo r o q u in e ,  
p . 6 5 0 .2

Uses and Administration
Q u in in e  is a d n c h o n a  a lk a lo id  a n d  a 4 -m e th a n o lq u in o lin e  
a n tim a la ria l  th a t  is  a  ra p id -a c tin g  b lo o d  s c h iz o n to d d e  w ith  
ac tiv ity  a g a in st Plasmoẩium /akiparum, p. vivax, p. ovaỉe, a n d  
p . malariae. I t  is a c tiv e  a g a in s t t h e  g a m eto cy tes  o ỉ  p . malariae 
a n d  p. vivax, b u t  n o t  a g a in s t m a tu re  g a m e to c y te s  o f  p. 
/alríparum. T h e  p r e d s e  m e c h a n ism  o f a c tio n  o f  q u in in e  is 
u n d e a r  b u t  it  m a y  in te r íe re  w i th  ly so so m e h in c t ỉo n  o r  
n u d e ic  a d d  sy n th e s is  in  th e  m a la ria  p a rasite . S in ce  i t  h a s  n o  
ac tiv ity  ag a in s t e x o e ry th ro c y tìc  ío n n s , q u in in e  do es  n o t  
p ro d u c e  a  rad ica l c u re  in  v iv ax  o r  ova le  m ala ria s . T h e  
in c re a sin g  sp re a d  o f  re s is ta n c e  to  c h lo ro q u ỉn e  h a s  b e e n  
resp o n sib le  fo r th e  r e -e m e rg e n c e  o f q u in in e as  a n  im p o r ta n t  
d ru g  in  th e  ư e a tm e n t  o f l a ỉd p a ru m  m a la ria  (p . 666 .1 ). 
Q u in in e  is n o t  g e n e ra lly  u se d  fo r  m ala ría  p ro p h y la x is .

Q u in in e  is a lso  u s e d  to  t t e a t  th e  p ro to z o a l in fe c tio n  
babesỉosis (p. 6 6 6 .1 )  a n d  ỉo r  th e  re lief  o f  n o c tu m a ỉ  leg  
c ra m p s  (p. 66 6 .2 ).

Q u in in e  h a s  m ild  a n a lg es ic  a n d  a n tip y re tìc  p rọ p ertie s  
a n d  is  so m e ó m e s  ỉ n d u d e d  in  p re p a ra tio n s  u s e d  fo r th e  
sy m p to m a tic  r e l ie í  o f  th e  c o m m o n  co ld  a n d  in ílu e n z a ;  
a d đ itio n a l salts th a t  h a v e  b e e n  u se d  for th is  p u ip o s e  in c lu d e  
th e  cam siỉa te  a n d  th e  g lu c o n a te . .

Q u in in e  is a lso  u s e d  as a  b i t te r  a n d  a Đ av o u r (p . 666 .1 ).
Q u in in e  is u se d  a s  se v era l sa lts  a n d  100  m g  dl a n h y d ro u s  

q u in in e  is e q u iv a le n t to  a b o u t:
•  169 m g  of q u in in e  b isuU ate
•  122 m g  of q u in in e  d ih y d ro c h lo rid e
•  122 m g  of q u in in e  e ta b o n a te
•  130 m g  o f q u in in e  h y d ro b ro m id e
•  122 m g  of q u in in e  h y d ro c h lo iid e
•  121 m g  of q u in in e  su lía te
F o r  th e  tre a tm e n t  o f  m a l a r i a  q u in in e  is g iv e n  o rally , 
u su a lỉy  as th e  su lỉa te , h y d ro ch lo rid e , o r  d ih y d ro c h lo rid e , o r  
p a re n te ra ỉly  a s  t h e  d ih y d ro c h lo rìd e ; q u in in e  e ta b o n a te  is 
so m e tú n e s  u s e d  o ra lỉy  b e c au se  u n lik e  o th e r  q u in in e  salts, 
w h ic h  a re  in te n s e ly  b itte r, i t  is tas te less . T h e y  a ll c o n ta in  
a b o u t  th e  sa m e  a m õ u n t  o ỉ  q u in in e  a n d  a n y  o f t h e m  c a n  b e  
u s e d  w h e n  th e  d o se  is d t e d  in  te rm s  o f 'q u i n i n e  sa lt’ ; th is  is 
n o t  th e  c a se  f o r  t h e  b i s n l ía te ,  vvh ich  c o n ta in s  a  
c o rre sp o n d in g ly  sm a lle r  a m o u n t  o f q u in in e .  Q u in in e  
ỉo rm a te  is so m e tim e s  g iv en  p a re n te ra lly .

A  co u rse  o f ư e a tm e n t  w i th  q u in ỉn è  fo r  ỉ a ld p a ru m  
m ala ria  u su a ỉly  la s ts  7  d ay s a n d  is a c co m p a n ie d  b y  follow- 
o n  t te a tm e n t  w ì th  d in d a m y c in ,  te t r a c y d in e ,  o r  doxycy- 
c lin e ; in  u n c o m p lic a te d  in ỉe c tio n s  ư e a tm e n t  s h o u ld  
p re íe ra b ly  be  g iv e n  b y  th e  o ra l ro u te .  T he  u s u a l  oral dose  
is 6 0 0  m g  of q u in in e  sa lt g iv en  e v e ry  8 h o u r s  fo r  7  days.

I n  sev ere  o r  c o m p lica te d  ía ld p a n im  m ala ria , o r  w h e n  th e  
p a tie n t  is u n a b le  to  ta k e  o ra l m e d ic a tìo n , q u in in e  sh o u ld  b e  
g iv e n  p a re n te ra lly  b y  s low  in tra v e n o u s  in h is io n , b u t  th is  
c a n  b e  h a z a rd o u s  a n d  p a tie n ts  g e n e ra lly  n e e d  m o n ito rin g , 
p a rt icu la rly  fo r  s ig n s  o f  c a rd io to x id ty . T h e ra p y  sh o u ld  b e  
c h a n g e d  to  th e  o ra l  r o u te  as so o n  a s  possib le  to  c o m p le te  th e  
c o u rse . To o b ta in  th e r a p e u tíc  c o n c e n tra tio n s  rap id ly  vvith 
p a re n te ra l  th e ra p y , q u ìn in e  is o h e n  g iv en  in  a n  in itia l 
lo ad in g  dose  fo llo w e d  b y  m a in te n a n c e  doses. A  rec o m - 
m e n d e d  intravenouỉ d osage  re g im e n  su g g ested  b y  W H O  is a n  
in itia l ỉo ad in g  d o se  o f  2 0 m g /k g  o f  q u in in e  d ih y d to c h lo ríd e  
(u p  to  a  m a x im u m  of 1 .4 g ) g iv e n  o v e r  4  h o u rs  w ith  
m a in te n ạ n c e  in íu s io n s  b e ln g  s ta n e d  8  h o u r s  la te r ,  
c a lc u la te d  h o m  t h e  s ta r t  o f  t h e  p re v io u s  in h is io n . 
A ltem a tiv e ly , in  in te n s iv e  ca r e  u n its , a n  in it ia l  lo ad in g  
do se  o f 7  m g /k g  m a y  b e  g iv e n  o v e r  30  m in u te s  fo llow ed  
im m e d ia te ly  b y  th e  h rs t o f  th e  m a in te n a n c e  in fu sio n s. 
M a in te n a n c e  ín fu s io n s  co n sís t o f  lO m g /k g  (up  to  a 
m a x im u m  of 7 0 0  m g) g iv en  o v e r  4  h o u rs  e v e ry  8  h o u rs . A 
lo ad in g  dose  s h o u ld  n o t  b e  g iv en  if  th e  p a tie n t  h a s  received  
q u in in e , q u in id in e , m e ũ o q u in e ,  o r  h a lo ía n tr in e ,  d u r in g  th e  
p rev io u s  12 h o u rs . ư  p a re n te ra l  th e ra p y  is re q u ire d  fo r m o re  
t h a n  4 8  h o u r s  t h e  m a in t e n a n c e  d o se  o f  q u in in e  
d ih y d ro c h lo rid e  s h o u ld  b e  re d u c e d  to  5 to  7  m g /k g .

If  i n t r a v e n o u s  i n tu s io n  is n o t  p o ss ib le , q u in in e  
d ih y d ro c h lo rid e  h a s  b e e n  g iv e n  intramuscularly. Doses, 
in đ u d in g  th e  lo a d in g  dose , a re  th e  sam e  as  th o se  u se d  
in tra v e n o u s ly ;  t h e  d ru g  s h o u ld  b e  d i lu te d  in  so d iu m  
ch lo rid e  0 .9 %  to  a  c o n c e n tra tio n  o f  6 0  to  100 m g  oỉ th e  
d ih y d ro c h lo rid e  p e r  m L  a n d  th e  Ioad in g  d o se  sh o u ld  b e  
d iv id e d  b e tw e e n  tw o  in je c tio n  sites, p re íe ra b ly  e ả ch  
a n te r io r  th ig h  (n o t  t h e  b u tto c k ) . Hovvever, in tr a m u s c u la r  
in je c tio n  c a n  b e  i r r i ta n t  a n d  th e r e  h a  v e  b e e n  c o n c em s  
reg a rd in g  i ts  s a íe ty  a n d  e íh c a c y  (see u n d e r  M alaría , 
p  66 6 .1 ).

F o r  d e ta ils  o f d o se s  in  đ ũ ld r e n  a n d  ad v ic e  o n  do sin g  in  
r e n a l  o r  h e p a tic  ía i lu re , see  belovv a n d  p . 6 6 6 .1 , respec tive ly .

W h e n  u se d  fo r  t h e  r e l ie ỉ  o f  n o c tu m a l  l e g  c r a m p s ,  
q u in in e  is  g iv en  a t  n ig h t  in  a n  o ra l  do se  o f  2 0 0  to  3 0 0  m g  of 
th e  su lỉa te  o r  b isu lía te . Q u in in e  b e n z o a te  h a s  also  b e e n  
u se d .

Adminishation in children. Q u in in e  m a y  b e  u s e d  o ra lly  in  
c h ild re n  ío r  th e  t r e a tm e n t  o í u n c o m p l i c a t e d  í a l d p a r u m  
m a la r i a ,  o r  p a re n te ra lly  w h e n  m ala ria  is s e v e r e .o r  o ra l
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th e r a p y  is n o t  p o ss ib le . D oses a re  e x p re s se d  in  te rm s  of 
q u in in e  sa lt.

F o r  ơ e a tm e n t  o ỉ  u n c o m p lic a te d  m a la ria  a  d o se  of 
lO m g /k g  o ra lly  e v e ry  8  h o u r s 1 fo r  7  d a y s  m a y  b e  u se d , a lo n g  
w iử i  d ỉn d a m y d n  fo r  fo llo w -o n  ơ e a tm e n t .2 v v h e n  p a r-  
e n te tá l  th e r a p y  is r e q u lre d ,  q u in in e  m a y  be  g iv e n  b y  s lo w  
in tr a v e n o u s  in ỉu s io n  a t  a  r a te  n o t  e x c e e đ ỉn g  S m g /k g  p e r  
h o u r ,  b u t  ư ứ ú s  is  n o t  p o ssib le  t h e  in tr a m u s c u ỉa r  r o u te  m a y  
b e  c o n s id e re đ .2 P a re n te ra l  d o se s  a n d  a đ m in is t r a t io n  a re  as 
fo r  a d u lts  (see  p . 6 6 5 .3 ) .

1. W HO . W H O  m odel Ịo r m u la iy  f o r  ch ìld re n : based on  the seam d m odeì iù t  o Ị  
essentìal m ediànes f o r  ch iỉd ren  2 0 0 9 . G eneva: W H O . 2 0 10 . A valỉab le  au  
b t t p : / / w w w .w h o . ln t / s e l e c U o n _ m e d ic Ì n e s / I Ì s t /W M F e _ 2 0 1 0 .p d f  
(accesseđ 1 9 /0 7 /1 0 )

2. W HO . G tà d e ĩin a  f o r  the treatm ent o f  m a ỉa r ìa . 2 n d  ed. G eneva: W HO , 
2010 . A vaiỉab le  a u  h ttp : //w h q lib d o c .w h o .in t/p u b lic a d o n 5 /2 0  ỉ 0 / 
97S 924 1 5 4 7 9 2 5 _ e n g .p d f (accessed 1 9 /0 7 /1 0 )  u p d a ie  (issucd April 
2011 ) a vailab le  a u  h ttp : / /w w w .w h o .in ơ m ala r ia /p u b llc a D o n s /a to i/m a l_  
ơ e a tch ild _ rev ised .p d f (accessed 2 0 /0 5 /1 1 )

A d m in iỉ tr a t io n  in  h e p o tic  im p a irm e n t.  Q u in in e  m a y  
a c c u m u la te  in  p a t ie n ts  w i th  h e p a tic  im p a irm e n t, a n d  
W H 0 ' h a s  th e r e lo r e  su g g e ste d  th a t  q u in in e  doses  fo r ị 
se v e re  m a la ria  b e  re d u c e d  b y  o n e - th i rd  a l te r  th e  first 4 8  í 
h o u r s  o f t r e a tm e n t  in  p a tie n ts  w i th  s e v e re  h e p a ú c  ứ n p a ir -  ; 
m en L  S ừ n ila rly , ú t  t h e  UK th e  BNF su g g ests  th a t  vvhen i 
intravenous q u in in e  is ư se d  in  p a tie n ts  vvith se v e re  h e p a tic  
im p a irm e n t, th e  m a in te n a n c e  d o se  s h o u ld  b e  re d u c e d  to  5 
to  7 m g /k g  oỉ q u in in e  sa lt e v e ry  8 h o u rs .

I .  W HO . G uide lm es f o r  t h i  tn a tm en t o f  m a ỉa r ia . 2 n d  ed. G eneva: W HO, 
2010 . A vaỉỉab le  a u  h itp : //w h q llb d o c w h o .im /p u b lic a tlo n 5 /2 0  ỉ 0 / 
97892 4 1 5 4 7 9 2 5 _ e n g .p d f (accesscđ 0 7 /0 7 /1 1 )  Ư pdate (issucd  April 
2011) avaílab le  a t:  h ttp : //w w w .w h o .im /m a Ia ria /p u b lie a tio n s /a to z /m a l.. 
trea tc h ild _ rev is ed .p d f (accessed  0 7 /0 7 /1 1 )

A d m m is tro tio n  in  r e n o l  im p a i im e n t .  Q u in in e  m a y  a c cu - 
m u ỉa te  i n .  s c v e re  r e n a l  ìm p a irm e n t,  a n d  W H O ' h a s  su g - 
g e s te d  t h a t  q u in in e  d o se s  fo r  s e v e re  m a la ria  s h o u ld  be  
re d u c e d  b y  o n e - th ứ d  in  su c h  p a tíe n ts  if s ev ere  r e n a l  íail-  
u r e  p e rà s t s  a ỉ t e r  4 8  h o u r s  o í  t r e a tm e n t .  S o m e Iicen sed  
p r o d u a  in ío r m a t ío n  a lso  g ives  re c o m m e n d a tio n s :  w h e n  
oral q u in in e  is  r e q u i r e d  ío r  m a la r ía  t ie a tm e n t  in  p a tie n ts  
w i th  c h ro n ic ,  s e v e re  r e n a l  im p a irm e n t,  th e  u s u a l  d o se  
m a y  b e  g iv e n  a s  a n  in it ia l  lo a d in g  d o se , ỉo llo tv e d  a t  12- 
h o u r  in te rv a ls  b y  h a lf  th e  u s u a l  d o se . I n  th e  UK. th e  BNF 
su g g ests  th a t  w h e n  intravenous q u in ín e  is u se d  in  s e v ere  
r e n a l  ỉa i lu re .  t h e  m a in te n a n c e  d o se  s h o u ld  b e  re d u c e d  to  
5 to  7 m g /k g  o f  q u in in e  sa lt e v e ry  8  h o u rs .

N o d o se  a d ju s tm e n t  is r e q u ứ e d  fo r  p a tie n ts  u n d e rg o in g  
h a e m o d ia ly s is  o r  h a e m o ỉil tr a t io n .

1. WHO. G u id e ỉm a  f o r  the trea tm en i of m a ia ria . 2 n d  ed. G eneva: W HO, 
2010 . A vaỉlab ỉe  a u  h ttp ://w h q lib d o c .w h o .im /p u b lica tio n 5 /2 0 1 0 / 
9 7 8 9 2 4 l5 4 7 9 2 5 _ e n g .p d f  (accessed 0 9 /0 7 /1 0 )  U pdate  (issucd  À pril 
2011 ) avaỉlab ỉe  a e  h t tp : / /w w w .w h o . im /m a  la iia /p u b lic a tio n 5 /a tơ z /m a l_  
trea tch ik i_ rev i5ed .pd f (accesscd 2 0 /0 5 /1  ])

B a b e s io s ỉs .  A l th o u g h  th e r e  is J 10 e s ta b lish e d  s p e d íic  tre a t-  
m è n t  fo r  b a b e sio s is  (p . 9 2 0 .2 ), a c o m b in a tio n  o f q u in in e  
a n d  d i n d a m y d n  h a s  b e e n  u se d .'-1  F o r  su g g ested  d o ses  see 
u n d e r  C lin d a m y d n , p . 2 7 0 .3 . Q u in in e w ith  a â th r o m y d n  
w a s  r e p o i te d  to  b e  e ỉfe c tiv e  in  a  p a tie n t  w h o  h a d  n o t  
re s p o n d e d  to  q u in in e  w ith  d i n d a m y á n .3

1. A bram ow icz  M . , e d . D ru gs /orparasỉtK infeaioM. 2nd ed . Ncvv R ochelle  
NY: T he  M ed ica l L ctier . 2010 .

2 . W o n n se r  GP, t t a ỉ .  T h e  d ũ ũ c a i  a ỉses sm em . ư e a tm e m . a n d  p rc v e n ỉìo n  of 
L ym e đ isease, h u m a n  g ran u lo c y tic  anap lasm osls . a n d  b a b á io ỉ i s :  d in ic a l 
p râc d ce  g u lde llnea  b y  th e  In lec d o u s  D iaeases S o d e ty  o f A m erica. O m  
ỉn f t c ỉ  D ừ  2006 ; 4 3 : 1 0 8 9 -1 1 3 4 . A lso avaỉlab le  a t: h t tp : //w w w .jo u m a ỉs . 
u c b ic a g o .e d u /d o i/p d l/1 0 .1 0 8 6 /3 0 8 6 6 7  (acccssed  17 /06 /08 )

3. s h a ỉo  M F, Y ang K D . R esponsc  o f babcsỉosỉa to  a c om b ỉned  reg ú n e n  o i  
q u in in e  a n d  a r i t h ro m y õ n .  Trữĩĩs R  Soc Trop M e d  H y Ị  1997; 91 ; 2 1 4 -1 5 .

F k iv o u rin g . T h e  J o in t  F A O /W H O  E x p e r t  C o m m itte e  o n  
F o o d  A d d itív e s  c o n d u d e d  th a t  q u ìn in e  lev e ls  in  so ft d r in k s  
o f  u p  to  lO O m g /liư e  (as q u in in e  b a se )  w e re  n o t  o f to x ic o -  
log ica l c o n c e m .1 H o w e v e r, b e c a u s e  o f  t h e  p o ssib ility  of 
h y p e rs e n á tiv i ty  r e a c t ìo n s  in  s o m e  in d iv id u a ls , th e  c o m - 
m it te e  r e c o m m e n d e d  th a t  c o n s u m e is  b e  in lo rm e d  o f th e  
p re se n c e  o f  q u in in e  in  fo o d  o r  b e v e ra g e s .

1. PAOAVHO. E v a lu a tio n  o f  c erta ln  ĩoỡ d  ad d ìtiv e s  a n d  c o n tam in an ts : 
fo rty -first rc p o r t o i  th c  jo in t  FA O /W H O  e x p e r t c om m irtee  00 íood  
ấdd itíves. W H O  Tech R e p  S e r  8 3 7  1993 . Also avalỉab le  a u  h ttp ://U b d o c . 
w b o in Ư tn /W H O _ T R S _ 8 3 7 .p d f  (accessed  1 2 /0 9 /1 1 )

M d d r í a .  Q u in in e  h a s  h a d  a n  im p o r ta n t  Tole in  t h e  n e a t -  
m e n t  o ỉ  ỉ a ld p a r u m  m a la ria  (see  p .  6 4 4 .1 ) . Q u in in e  sa lts  
a re  n o rm a U y  g iv e n  o ra lly  ( a n y  q u in ỉn e  Io st th ro u g h  v o m i-  
t in g  w i th in  o n e  h o u r  o f  a n  o ra l d o se  sh o u ld  b e  re p la c ed  
b y  a d d it io n a l  d o s e s )1 o r  in  s e v ere  in íe c tio n  b y  s lo w  in tra -  
v e n o u s  in ỉu s io n  o f  th e  d ih y d ro c h lo rid e .2 If i n ứ a v e n o u s  
ỉo n n u la t io n s  o f  q u in in e  a re  u n a v a ila b le  q u in id in e  m a y  b e  
u se d  a s  a n  a lte m a t iv e ;  fo r  h r n h e r  d e ta ils , see  u n d e r  th e  
U ses a n d  A d m in is tr a t io n  o í  Q u in id in e ,  p .  1 481 .3 .

If fa d li tie s  fo r  in ơ a v c n o u s  in h is io n , in d u d in g  m o n ito r -  
ing , a re  n o t  a v a ila b le  q u ỉn in e  m a y  b e  g iv en  b y  d e e p  
in tra m u s c u la r  ìn je c tio n .2 T h e  u s e  o f  th e  in ư a m u s c u la r  ro u te  
h a s  b e e n  c o n tro v e is ia l  b e c a u se  o f  c o n c e m s  o v e r  s a ỉe ty  a n d  
e í í i c a c y  b u t  t h e r e  is  s o m e  e v i d e n c e  o f  b e n e í i t . 3' 6 
In tr a m u s c u la r  in je c tio n s  o f  q u in in e  c a n  b e  i r r i t a n t  a n d  
h a v e  c a u se d  p a in ,  ío c a l  neCTOsis, a n d  abscess  to im a tio n ;

la ta l  te ta n u s  h a s  d e v e lo p e d  in  so m e  p a tie n ts .7 I t  h a s  b e e n  
su g g e ste d  th a t  s o m e  s u c h  re a c t io n s  m a y  b e  re la te d  to  t h e  u se  
oi p re p a ra tìo n s  lo rm u la te d  in  u r e th a n e  o r  o th e r  irr ita n t  
s u b s ta n c e s . D ilu te d  S o lu tio n s  ot q u ỉn ỉn e  d ih y d ro c h lo ríd e  
6 0  m g /m L  a d ju s te d  to  n e u t r a l  p H  a p p e a r  to  b e  less  p a in íu l  
t h a n  th e  u s u a l  u n d i lu te d  p r e p a i a d o n  o ỉ  30 0  m g /m L .

If ía ó l i t ie s  d o  n o t  e x is t  to  g iv e  q u ỉn in e  p a re n te ra l ly  t h e n  
p a tie n ts  w i th  s e v e re  m a la r ia  s h o u ỉd  rec e iv e  q u in in e  b y  
m o u th  o r  n a so g a s tr ic  tu b e .

Q u in in e  as  ỉo rm e rly  s ta n d a rd is e d  u s e d  to  c o n ta in  a  
h ig h e r  c o n c e n ư a tio n  o f  d n c h o n a  a lk a lo id s  a n d  th e r e  m ỉg h t 
b e  sy n e rg y  b e tv v een  m ix tu re s  o f  th e s e  a lkalo ids.*  In  p rac tic e  
n o  a d v a n ta g e  h a s  b e e n  s h o v rn  b y  su c h  m ỉx tu rẽ s  o v e r  
q u in in e  a lo n e  in  th e  t r e a tm e n t  o f  c h ỉo ro q u in e -re s is ta n t  
ía ld p a r u m  m a la r ia .’

ỉ . W H O . W H 0  m od e ì/o rm u ỉa ry . G en e v â: W HO , 2008 . A vailab le  a u  h t tp : / /  
w w w .w h o . in t / s c l e c t jo n _ m c d lc in c s /U s t /W M F 2 0 0 8 .p d f  (a c c c ssc d
0 7 /0 4 /0 9 )

2. W H O . G u id e ỉỉn a  f o r  the trea tm erứ  o f  m a ĩa r ia . 2 n d  e d . G cneva: W HO , 
2 0 10 . A vaỉỉab le  a u  h tq > ://w h q ỉỉb d o c w h o Jn t/p u b U c a tỉo n s /2 0 1 0 / 
97892 4 1 5 4 7 9 2 5 _ e n g .p d f (acccsscd  0 9 /0 7 /1 0 )  u p d a te  (issued A prll 
2011) availab ỉe  a t: h n p ://w w w .w h o .ỉn t/m a ỉa r ỉa /p u b lic a tlo n s /a io z /m a l_  
trea tc h ild _ rev ls ed .p d f (accesscd  2 0 /0 5 /1 1 )

3. W a tta n ag o o n  Y. et a i. In tr a m u sc u ia r  load ing  dose  o f  q u in in c  for 
ía ld p a ru m  m alaria : p h a rm a co k in c tic s  a n d  tox ic ìly . B M J  1986: 293 : ỉ I -  
13. C o rrec tion . i b i d 362.

4. M a n so r  SM . t i  a i . T he sa íe ty  a n d  k ine tic s  o í ỉm ra m u scu ia r  q u in ỉn c  in 
M alaw ian  c h iỉd ren  w iih  m o d e ra te ly  severe  ía lc ỉp aru m  m alaria . Tra rtỉ R  
Soc T rá p  M ed H y ỹ  \ 990 ; 84: 4 8 2 -7 .

5. W alle r  D. et a i  T h e  p h a rm a c o ld n e tic  p ropertỉe s  o f im ra m u scu la r  q u in in e  
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M u sc le  s p o s m . Q u in in e  (u su a tly  as  q u in in e  su lía te  o r  
b isuU ate ) h a s  tra d i t io n a lly  b e e n  u se d  ío r  n o a u m a l  c ra m p s  
(p. 2 0 1 4 .1 )  b u t  t h e r e  h a s  b e e n  c o n c e m  o v e r  its  efficacy 
a n d  p o te n t ia l  fo r  a d v e rse  e líe c ts , e s p e d a l ly  in  th e  e lde rly . 
In  t h e  USA, fo r  e x a m p le , t h e  FD A r u le d  th a t  q u in in e  P ro ­
d u c ts  sh o u ld  n o  lo n g e r  b e  u s e d  fo r th e  m a n a g e m e n t  of 
n o c tu m a l  c ra m p s .1'1 A  s im ila r  b a n  h a s  b e e n  im p o se d  in  
A u s tra lia .5 M e ta -a n a ly se s4-5 c o n d u d e d  th a t  a l th o u g h  q u in -  
in e  vvas e ữ e c tiv e  in  th e  ư e a tm e n t  o f  n o c tu m a l  c ra m p s  in  
a m b u la to ry  p a tie n ts  th e  r ís k  o ỉ  se rio u s  a d v e rse  e ỉỉec ts  
s h o u ỉd  b e  b o m e  in  m in d .  I t  w a s  re c o m m e n d e d  th a t  
p a tie n ts  s h o u ld  b e  d o s e ly  m o n ito re d  w h ile  t h e  efficacy of 
q u in in e  is a ssessed  o v e r  a  p e rio d  o f  a t  le a s t 4  vveeks. In  
c o n tra s t, a  l a te r  C o c h ra n e  revievv* fo u n d  m o d e ra te  q u a lity  
e v id e n c e  to  su g g e s t  t h a t  w h e n  q u in in e  w as u se d  to  tre a t  
m u s d e  c ra m p s  ío r  u p  to  6 0  d a y s , t h e  i n d d e n c e  o ỉ  se rio u s  
a d v e rse  effects w a s  n o t  s ig n ih c a n tly  d iífe re n t th a n  vvith 
p lac e b o . S o m e 7 h a v e  re c o m m e n d e d  th a t  t r e a tm e n t  b e  
s to p p e d  e v e ry  3  m o n th s  t o  se e  w h e th e r  it  ã  s till n e e d e d .

H a e m o d ia ly s is - in d u c e d  c ra m p  (p . 1781 .3 ) h a s  b e e n  
r e p o r te d  to  r e s p o n d  to  t r e a tm e n t  w i th  q u in in e * '9 b u t  s im ila r  
c o n c e m s  a p p ly .
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Adverse Effects
Q u in in e  o r  ỉts  sa lts  g iv e n  in  u s u a l  th e ra p e u tic  d o ses  m a y  
g ive  r is e  to  a  t ra ữ i  o f s y m p to m s  k n o w n  a s  d n c h o n is m ,  
c h a ra a e r i s e d  in  its  m ild  fo rm  b y  t in n i tu s ,  im p a ữ e d  h e a rin g , 
h e a d a c h e , n a u s e a ,  a n d  d is tu rb e d  Vision, w ith , in  its  m o re  
se v e re  m a n U e sta tío n s , v o m itin g , a b d o m in a l p a in , d ia rr-  
h o e a ,  a n d  v e rtig o .

C in c h o n ism  m a y  a lso  o c c u r  a í te r  sm a ll doses  in  p a tie n ts  
h y p e rs e n s it iv e  to  q u in in e ,  b u t  u r tic a r ia  a n d  U u sh in g  o f th e  
sk in  w ith  in te n s e  p r u r i tu s  a re  th e  m o s t  í re q u e n t  rea c rio n s  
se e n  in  th e s e  p a tie n ts .  O th e r  e ííe c ts  in d u d e  íe v e r ,  rash e s , 
a n d  d y sp n o e a . A n g io e d e m a  m a y  a lso  o c c u r  a n d  a s th m a  c an  
b e  p r e d p i t a t e d .  T h r o m b o c y to p e n ia  a n d  o th e r  b lo o d

d iso rd e rs  h a v e  b e e n  r e p o n e d .  T h ro m b o c y to p e n ic  p u ip  a ra  
h a s  b e e n  a s s o d a t e d  w i th  q u in in e  h y p e rs e n s i t iv  ty . 
H a e m o g lo b in u ria  o c c u rs  ra re ly .

O th e r  a d v e rse  e ffe c ts  o f  q u in in e  i n d u d e  h y p og lycaetì lia, 
h y p o p r o th r o m b in a e m ia ,  a n d  r e n a ỉ  ta i lu re .

T h e  m a ín  s y m p to m s  o f  o v erd o sa g e , vvhich c a n  b e  fa lal, 
i n d u d e  g a s tro in te s tỉn a l  e ffects, o c u lo to x id ty ,  CNS d is tiir -  
b a n c e s ,  a n d  c a rd io to x ỉd ty .  V isu a l d is tu rb a n c e s  i n d u d  n g  
s u d d e n  b lỉn d n e ss  a re  u s u a lly  slovvly re v e is ib le  b u t  t h : r e  
m a y  b e  r e s id u a l d a m a g e . O v e rđ o sa g e  is  d iscussed  in  d e  a i l  
p .  6 6 7 .2 .  Q u in in e  c a n  p ro d u c e  c a rd io v a sc u la r  to x iú ty  
s im ila r  t o  th a t  s e e n  w i th  q u in id in e ,  i n d u d in g  c o n d u c t  o n  
d is tu rb a n c e s ,  a ir h y th m ia s ,  a n g in a ỉ  sy m p to m s , a n d  h y ]io -  
t e n s io n  le a d ỉn g  to  c a rd ia c  a r re s t  a n d  t ír c u la to ry  ỉ a i l t r e .  
S e v e re  o r  e v e n  ía ta l  c a rd io v a sc u la r  to x id ty  c a n  re s u lt  fri im  
ra p id  i n ư a v e n o u s  d o sa g e  o f  q u ỉn in e .

L a rg e  a m o u n t s  o f  q u in in e  c a n  in d u c e  abortic  n ; 
c o n g e n ita l  m a U o rm a tio n s , p a rt ic u la r ly  o f  th e  o p tic  a n d  
a u d ito r y  n e rv e s , h a v e  b e e n  re p o r te d  a f te r  ía i lu re  to  in d i  ce 
a b o r t io n  w ith  q u in in e .  Hovvever, q u in in e  s h o u ld  n o t  be 
v v ith h e ld  f ro m  p r e g n a n t  w o m e n  w ith  l ife - th re a te n i ng 
m a la r ia  (se e  also  u n d e r  P re g n a n c y  in  P re ca u tio n s . p . 6 6 8 . 1).

In tr a m u s c u la r  in je c tio n s  o f  q u in in e  c a n  b e  irr ita n t  a id  
h a v e  c a u se d  p a in , ío ca l n ec ro sis, a n d  abscess ỉo rm a tii n; 
te ta n u s  h a s  d e v e lo p e d  in  so m e  p a tie n ts  (see  u n d e r  M ala  ia  
in  U ses a n d  A d m in is tra t io n , ab o v e ).

Effects on the blood. B etvveen  1966 a n d  1975 th e  Svvedi ;h  
A d v e rse  D ru g  R e a r tio n  C o m m itte e  rec e iv e d  4 3  re p o r ts  o f 
thrombocytopenia a t t r íb u ta b le  to  q u in in e  o r  q u in id in e ' a  ìd  
th e  B o s to n  C o lla b o ra tiv e  D ru g  S u rv e iU an ce  PTogram  h  >d 
11 s im ila r  r e p o r ts  in  p a tie m s  s tu d ie d  betvveen  1972 a :id  
1 9 8 1 .2 U p to  O c to b e r  2 0 0 4 , th e r e  h a d  a lso  b e e n  2 2 8  ca.«es 
o f th ro m b o c y to p e n ia  re p o r te d  to  th e  A u s tra lia n  A d v e i ie  
D ru g  R e a n io n s  A d v iso ry  C o m m itte e , i n d u d in g  6  fat. 1- 
i tie s .3 In  th e  USA, t h e  FD A h a s  c o n tin u e d  to  rece i /e  
re p o r ts  o f se rio u s  a d v e rse  e v e n ts ,  i n d u d in g  ía ta litie s , 
d e sp ite  e ữ o r ts  to  r e s t r i a  th e  u se  o f  q u in in e  in  r e sp o n se  to  
e x is ũ n g  to x id ty  c o n c e m s . B etvveen  A p ril 2 0 0 5  a n d  O a o -  
b e r  2 0 0 8 , 2 4  d o m e s tic  re p o r ts  o f  se rio u s  h a e m a to lo g ic a l  
a d v e rse  e v e n ts  w e r e  rec e iv ed , o f vvhich 8 7 .5 %  w e re  
th ro m b o c y to p e n ia  r e q u ir in g  h o sp ita ỉis a tio n . T h e  m e d ia n  
tim e  to  o n se t  o f to x id ty ,  a n d  m e d ia n  r e p o r te d  q u in in e  
d o se  w e re  13.5 d a y s  a n d  325  m g  d a ily  re sp e c tiv e ly .4 A 
s im ila r  a n a ly s is  b y  H e a lth  C a n a d a 5 o f  71 rep o r ts  o f se rio u s  
a d v e rse  e ííe c ts  s u sp e c te d  o f  b e in g  a s s o d a te d  w ith  q u in in e  
s u lía te  u p  to  S e p te m b e r  2 0 1 0  in c lu d e d  4 3  c ases  w h e r e  th e  
in d ỉc a tio n  h a d  b e e n  leg  c ra m p s , ío r  w h ic h  th e  d ru g  w a s  
n o t  lic e n sed ; in  2 0  o f  th e s e  th e  a d v e rse  e ơ e c t  h a d  b e e n  
th ro m b o c y to p e n ia ,  o f te n  se v ere , vvhile o th e r  a d v e rse  
e ữ e c ts  h a d  in d u d e d  S te v e n s - J o h n so n  sy n d ro m e , v ascu li-  
tis, a n d  a r rh y th m ia s .  Q u in in e - in d u c e d  th ro m b o c y to p e n ia  
a p p e a rs  to  b e  a h y p e rs e n s it iv ity  r e a c tio n  a n d  b e v e ra g e s  
c o m a in in g  q u ỉn in e  as  a  b i t te r  in  c o n c e n tra t io n s  as lo w  as 
20  m ic ro g ra m s/m L  h a v e  p r e d p i ta te d  th ro m b o c y to p e n ic  
p u r p u ra  in  p re v io u s ly  se n sỉtỉse d  in d iv id u a ls .4

A lth o u g h  q u in in e  c a n  c a u se  haemolysis, th e r e  is so m e  
d o u b t  o v e r  th e  ư a d i t io n a l  v iew  th a t  ir r e g u la r  d o sag e  vvith 
q u in in e  p re d isp o ses  p a tie n ts  vvith m a la ria  to  bỉackwaterfĩver. 
a sy n d ro m e  o f s e v e re  h a e m o ly tíc  a n a e m ia ,  h a e m o g lo b in u r -  
ia, o lig u ria . a n d  re n a l  ía i lu re .7 S o m e  o f  t h e  p a tie n ts  a ữ e c te d  
m a y  h a v e  h a d  G 6PD  d e C d e n c y .7 H a e m o ly tic -u ra c m  c 
s y n d ro m e * '10 a n d  p a n c y to p e n ia  vvith c o a g u lo p a th y  a n i  
r e n a l  im p a i rm e n t1112 h a v e  a lso  b e e n  a s s o d a te d  w ith  th e  u s  e 
o f  q u in in e .

T h e re  h a v e  a lso  b e e n  re p o r ts  of disseminated intravascukr 
coagulation, i n d u d in g  o n e  la ta lity , a í t e r  u s e  o f q u in in e  b ^  
p a n e n ts  w i th  q u in in e  h y p e rs e n s it iv ity .13' 15 In  o n e  c a se 15 th e  
h y p e rse n s it iv ity  re a c t io n  d o s e ly  m im ic k e d  sep tic  sh o ck .

T h e re  h a v e  b e e n  iso la te d  re p o r ts  o f  agranuỉocytosis d u e  t ) 
q u in in e .16
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E f f e c t s  o n  t h e  e a r s .  A ỉth o u g h  o to to x id ty  s u c h  as  tin n itu s  
o r  d e a ín e s s  is k n o w n  to  b e  a  p o ss ib le  a d v e rse  effect o ỉ 
q u in in e .  re v e rs ib le  h e a r in g  loss may a lso  o c c u r. W hile  o n e  
g r o u p  o f  vv o rk ers1 ỉ o u n d  th e  r e d u c t io n  in  a u d ito ry  a c u ity  
t o  b e  g r e a te s t  a t  h ig h e r  b e q u e n d e s ,  a n o th e r  g ro u p 2 h a v e  
ío u n d  t h a t  h e a r in g  loss vvas g en e ra U y  e q u a l  across th e  
r a n g e  o f  ừ e q u e n d e s  tẹ s te d  a n d  a p p e a re d  to  b e  re la te d  to  
t h e  p la s m a  c o n c e m r a t io n  o f  q u in in e .

1. R o c h e  R J. t í  a i  Q u ỉn in e  ỉn d u c es rcvc rsib le  h ig h - to n e  h e a r ỉn g  ĩo$s. B r  J  
C ỉin  P h arm aco l 1990: 2 9 : 7 8 0 -2 .

2 . K ar isso n  KK, t í  a i .  A u d lo tn e try  a s a  p o sd b ỉe  in d ỉca to r o (  q u in in e  p lasm a 
c o n c e n tra tỉo n  d u r ỉn g  tr e a tm ẽ n t of m a ỉa ria . Tra n s R  Sỡc Trop  M ed  H yg  
1990 ; 8 4 : 7 6 5 -7

E f f e c t s  o n  t h e  e y e s .  O c u lo to x id ty  a b e r  o v erd o sa g e  vvith 
q u in in e  is w e ll r e c o g n is e d  (see  b e lo w ) , b u t  t h e r e  has  also  
b e e n  a  r e p o r t  o f b l in d n e s s  in  tw o  p a tie n ts  o c c u rr in g  d u r in g  
su p p o s e d ly  r o u t in e  th e r a p y .1

1. W addeQ  K. BU ndness from  q u ỉn in e  as a n  an tím a ỉariaL  T ra n s  R Soc T rop  
M t d  H y s  1996; 90 : 3 3 1 -2 .

E f f e d s  o n  g l u c o s e  m e t a b o l i s m .  H y p o g ly c a em ia  is n o w  
re c o g n is e d  to  b e  a  í r e q u e n t  c o m p lic a tio n  o f  íạ ld p a ru m  
m a la i ia  a n d  i t  is o f te n  a s so d a te d  w i th  a  p o o r  p rognosis. 
C h i ld re n , p r e g n a n t  w o m e n , a n d  p a tie n ts  w i th  severe  dis- 
e a se  a p p e a r  to  b e  p a rt ic u la r ly  a t r isk . I t  is im p o r ta n t  to  
re c o g m s e  th a t  h y p o g ly c a e m ia  r a th e r  t h a n  c e re b ra l  m ala ria  
m a y  b e  t h e  c a u se  o f  c o m a . H y p o g ly c a em ia  m a y  also b e  
in d u c e d  b y  a n tim a la r ia l  th e ra p y ; f i i s t  ep iso d e s  of h y p o -  
g ly c a e m ia  h a v e  b e e n  d e te c te d  a f te r  p a tie n ts  rec e iv ed  q u in -  
i n e 1"3 o r  q u in id in e 4 in tra v e n o u s ly , a l th o u g h  o th e rs  h a v e  
n o t  í o u n d  th a t  q u in in e  le d  to th e  d e v e lo p m e n t  of h y p o - 
g ly c a e m ia .5-4

Q u in in e  h a s  a lso  b e e n  rep o r te d  to  in d u c e  h y p o g ly ca e m ia  
d u r in g  t r e a tm e n t  f o r  leg  cram ps.7

1. YVhite N'J . t í  a i . S c v c c c  hypogỉycem ia  a n d  hyperín su lin em ia  ỉn  
ỉa ld p a r u m  m a ỉa ria . N  E n $ l J  M ed  1983; 3 0 9 : 6 1 -6 .

2 . O k ito lo n d a  w, tí a i . H igh  in d d e n c e  o í h y pog ỉycaem ia  in  Aírican  p a ổ en ts  
tr e a te d  w ith  in ư a v e n o u s  q u ỉn in e  Cor s e v e re  m a larỉa . B M J  1987; 295 : 
7 1 6 -1 8 .

3. L o o are esu w an  s. t í  a i  Q u ỉn in e  a n d  s e v e re  ỉa ỉd p a ru m  m aỉaría in  la te  
p re g n a n c y . Laneet 1985; U: 4 -8 .

4 .  P h illip s  R E  t í  a i . H ypoglycaem la  and  a n tim a ỉa r ìa ỉ d m g s: qu ỉn id ine  a n d  
re le a ic  o í  ỉn su lin . B M J  ì  986; 2 9 2 :1 3 1 9 -2 1 .

5. TayLor T E  t í  a i . B lood  glucose  lcvcls in  M a law ia n  c h ild ren  before a n d  
d u r in g  th e  a d o iỉn is tra tỉo n  o f in tra v en o u s  q u in in e  fo r severe  ỉa ỉd p a ru m  
m a ỉa r ỉa . N E n g U M e d  1988; 3 1 9 :104Ữ-7.

6. K a w o  N G, t í  a i . T h e  m e tab o ỉỉc  eơects o f  q u in in e  in  chH dren  w ith  severe  
a n d  com pỉica ted  P ỉasm o d ỉu m  ỉa ỉd p a ru m  tn a ỉa rỉa  in  D ar  e s Salaam . Tra n s  
R  Sac T rá p  M ed  H yg  1991; 85 : 711 -13 .

7 . L ỉm b u rg  PJ, a  a i . Q u in in e -in d u ce d  hypog ỉycem ia . A n n  In tg rn  M td  1993; 
119 : 2 1 8 -1 9 .

E f f e c t s  o n  t h e  h e a r t .  C a rd io to x id ty  a í te r  o v erd o sa g e  w ith  
q u in in e  is w e ll rec o g n ised , a n d  p r o lo n g a t io n  o f th e  QT 
in te r v a l  h a s  b e e n  n o te d  w ith  th e ra p e u tic  d o se s . T here  h a s  
a lso  b e e n  a  r e p o r t1 o f  ía ta l  v e n tr ic u la r  Đ briU ation w ith  QT 
p ro lo n g a t ío n  in  a n  e ld e r ly  p a tie n t  w h o  re c e iv e d  S tandard  
d o se s  o f  q u in in e  b y  s lo w  in tr a v e n o u s  in ỉu s io n  fo r  ía ld p a r-  
u m  m a la ria .  I t  w a s  n o te d  th a t  th e  p a tie n t  h a d  som e p ro -  
lo n g a t io n  o f th e  Q T in te rv a l  b e ío re  s ta r tin g  q u in in e  a n d  
a lso  t h a t  h e r  fre e  q u in in e  c o n c e n tra tio n s  w e r e  u n u su a ỉly  
h ig h  d e sp ite  to ta l  q u in in e  c o n c e n tra tio n s  c o n s id e red  to  b e  
w i th in  t h e  th e r a p e u tic  ran g e .

1. B o n in g to n  A, t í  a i  Pa ta l q u in in e  c a c d io io x iứ iy  in  ỉh e  t ie a ư n e n t  o t  
ía ỉc ỉp a ru m  m a la rỉa . T ra n s  R  Soe Trop M ed  H yg  1996; 90 : 305-7 .

E K e c t s  o n  t h e  k i d n e y s .  See Effects o n  th e  B lo o d , p. 666 .3 .

E f f e c t s  o n  t h e  l i v e r .  A lth o u g h  h e p a ti t i s  h a s  b e e n  a sso d a te d  
vvith  q u in id in e  t h e r a p y  (see  p . 1 4 8 2 .2 ), th e r e  a p p e a r  to  b e  
fe w  re p o r ts  o f h e p a to to x id ty  d u e  to  q u in in e  usag e . G ra n u - 
lo m a to u s  h e p a ti tis  h a s  b e e n  r e p o n e d  in  2  p a tie n ts  tak in g  
q u in in e ,1-2 b u t  t h e  d iag n o s is  in  t h e  firs t o f th e s e  cases w as 
c h a lle n g e d  as t h e  h isto lo g ica l ã n d in g s  w e re  c o n s id e red  to  
b e  m o re  in d ic a tiv e  o f  n o n - s p e d f lc  r e a c tív e  h ep a titìs .3 
H e p a to to x id ty  d u e  to  q u in in e  h y p e rs e n s it iv ity  has b e e n  
r e p o r te d  in  a n o th e r  p a tie n t .4 S y m p to m s  o f  h e p a to to x id ty  
o c c u rr e d  w i th in  2 4  h o u r s  in  ạ  h i r t h e r  p a tíe n t  tak in g  q u in -  
i n e  fo r  n o c tu m a l  le g  c ra m p s .’

1. K a tz  B , t í  a ỉ . Q u in in e -ln d u c e d  g ra n u ỉo m a to u s  b e p a títís . B M J 1983; 286: 
2 6 4 -5 .

2 . M a th u r  s .  t ì a l .  Q u in ỉn e  ỉn d u c ed  g ra n u ỉo m a to u s  h e p a tìt ỉs  an d  vasculltis. 
B M J  1990; 300 : 6 13 .

3 . N lro d i NS. Q u ỉn ỉn e  in d u c ed  g ra n u ỉo m a to u s  h e p a títis . B M J  1983; 286 : 
647.

4 . P u n u k o l ỉu  RC, t í  a ỉ . Q u ỉn ỉn e  h e p a to to x id ty : a n  u n derrecogn ỉzed  o r  rare  
p h e n o m e n o n ?  A rc h  ỉn te m  M e d  1990; 150 : 1112-13 .

5. P a rv e r  DK, La v in  M N . Q u ỉn ỉn e ^ in d u ce d  h e p a to to x id ty . A n n  Phanrtac- 
o th e r  1999; 33 : 3 2 -4 .

E ffe d s  o n  th e  s k in .  U rtìca ria , c u ta n e o u s  ũ u sh in g , v a r ỉo u s  
rash es , a n d  p r u r i tu s  a re  th e  c o m m o n e s t  sy m p to m s  o f  
h y p e rse n s it iv ity  r e a c tio n s  to  q u ln in e .

T opical c o n ta d  w i th  q u in in e  m a y  c a u se  c o n ta c t  a s  w e l l  as  
p h o to c o n ta c t  a lle rg y , b u t  q u in in e  c a n  a lso  in d u c e  p h o to -  
s e n sitiv ity  re a c tio n s  a f te r  sy stem ic  d o sa g e .1' 3 P h o to s e n s it-  
iv ity  a s s o d a te d  w i th  q u in in e  in ta k e  f ro m  e x c ess iv e  
c o n s u m p tio n  o f to n ic  w a te r  h a s  b e e n  re p o r te d ;4 f ix ed  d ru g  
e ru p t io n s  d u e  to  q u in in e  ỉn  to n ic  w a te r  h a v e  a k o  o c c u rre d .5 
T h e re  h a v e  a k o  b e e n  re p o r ts  o f  e c z e m a to u s  d e rm a tỉ t is ,1 
o e d e m a  a n d  e ry th e m a ,4 h y p e rp ig m e n ta tio n ,7 a n d  l ic h e n  
p la n u s .6 B o th  p h o to to x ỉc 4 a n d  p h o to a lle rg ic 1 m e c h a n ism s  
h a v e  b e e n  su g g e ste d . F a ta l cutaneous v ascu litís  r e la te d  to  
q u in in e  t r e a tm e n t  fo r  n o c tu m a l  c ra m p s  h a s  b e e n  rep o rted .*  

F o r  a  c o m p a r íso n  o f  t h e  in d d e n c e  o f p r u r i tu s  in d u c e d  b y  
v a rio u s  a n tim a la ria ls , se e  u n d e r  C h lo ro q u in e , p .  6 Ỉ 2 .2 .

1. L jungg ren  B. S jõvall p . System ỉc  q u in in e  p h o to sensitív ity . A rch  D erm ato ỉ 
1986; 122: 9 0 9 -1 1 .

2 . L ịungg ren  B. t í  a i . System ỉc  q u in ỉn e  p h o to se n s ittv tty  w ith  p h o to -  
e p icu ta n eo u sc ro ss -re ac tív ỉ ty  co q u ỉn ỉd ỉn e . C ữ rtía đ D tím a tit is  1992; 2 6 : 1 -
4.

3. H ickey J E  t í  a ỉ . P ho toallerg ic  rca ctío n  to  sy stem ic  q u ỉn ỉn e  su ỉp h a te . 
C o n íứ đ  D trm a tỉt ìs  200 7 ; 57 : 384 -6 .

4. VVagner G E  t í  a i  I'B  h a v e  m ỉn e  vvìth a  tvvíst o i  le m o n ':  q u ỉn ỉn e  
pho to se n sỉtỉv ỉty  f ro m  excessỉve  ỉn ta k e  o ỉ  to n ic  w a te r. B r J  D erm ato i 1994; 
131: 7 3 4 -5 .

5. Bel B. t í  0i .  F u ted  e ru p tio n  d u e  to  q u in ỉn e  c o n ta in e d  in  to n ic  w a te n  
p osỉtíve  p a cd i- te s tỉn g . C o n ta đ  D erm a tìíừ  20 0 9 ; 6 2 :2 4 2 - 4 .

6. F e rguson  J , t í  a i . Q u in ỉn e  ỉn d u c ed  pho to sen sỉtỉv ỉty : d ỉn ic a ỉ  a n d  
e x p er ím e n ta ỉ s tu d ỉes . B r J  D erm atol 1987; 117: 6 3 1 -4 0 .

7. R osen  T. A p o n te  c  C u tan e o u s  h y p e rp tg m en ta tỉo n  d u e  to  c h ro n ic  
q u in ỉn e  m gestíon . C u từ  2 005 ; 7 5 : 114-6.

8. P rỉce E J. t í  a i . Q u in ỉn e -in d u c e d  cu  ta n  eo  u s  vasculitỉs. B r J ơ i n P r a a  1992; 
4 6 : 13 8 -9 .

Hypersensilivity. F o r  r e íe re n c e  to  h y p e rse n s it iv ity  re a c -  
tio n s  a s s o d a te d  vvith  q u in in e ,  see  E ííec ts  o n  th e  B lo o d  
(p. 6 6 6 .3 ), EH ects o n  th e  L iver (ab o v e ), a n d  E ííec ts o n  th e  
Sk in  (ab o v e ).

Overdosage. C ín c h o n ism  m a y  o c c u r  w i th  th e r a p e u tìc  
doses o f q u in in e  a n d  sy m p to m s i n d u d e  n a u s e a ,  v o m itin g , 
t in n itu s , d e a ỉn e s s , h e a d a c h e , v a so d ila ta t ìo n , a n d  s lig h tly  
d ỉs tu ib e d  Vision. T h e se  sy m p to m s  m a y  a lso  o c c u r  in  a c u te  
o v e rd o sag e , b u t  t h e  v isu a l d iso rd e rs  m a y  b e  se v e re  a n d  
th e re  m a y  b e  CN S d is tu rb a n c e s  a n d  c a rd io to x id ty .  A 
le th a l d o se  o r  le th a l  p la s m a -q u in in e  c o n c e n ơ a t io n  b a s  n o t  
b e e n  e s ta b lish e d  b u t  ỉa ta litie s  h a v e  b e e n  re p o r te d 1 in  
a d u lts  a f te r  d o ses  o f  2  to  8  g  a n d  in  c h ild re n  a ỉte r  1 g .

A n  a n a ly s is2 o f  165 cases o f a c u te  q u in in e  p o iso n in g  
re v e a le d  th a t :  2 1 %  h a d  n o  sy m p to m s, n a u s e a  vvith  o r  
vv ith o u t v o m itin g  o c c u rre d  in  4 7 % , v lsu a l d is tu rb a n c e s  in  
4 2 % , t in n i tu s  in  3 8 % , o th e r  a u d ito ry  d is tu ib a n c e s  in  2 3 % , 
s in u s  ta c h y c a rd ia  i n  2 3 % , a n d  o th e r  ECG a b n o rm a ỉi t ie ỉ  in  
8 % . M ild  im p a ỉrm e n t  o ỉ  c o n s d o u sn e s s  w a s  r e p o r te d  i n  14 %  
o f th e  p a tíe n ts  w h i le  7  (4 % ) p a tie n ts  h a d  d e e p e r  g ra d e s  o f 
co m a. O f th e  5 p a tíe n ts  w h o  d ied , 4  d e v e lo p e d  in tra c ta b le .  
v e n tr ic u la r  a r r h y th m ia s  a n d  th e  fif th  h a d  a  J a c k s o n ia n  
se iz u re  ỉoU ow ed  b y  ca rd ia c  a rre s t. A n o th e r  a n a ly s is ,3 o f  9 6  
cáses o f  q u in in e  in to x ic a t io n  re p o r te d  in  S c o tla n d  b e tv v een  
1997 a n d  2 0 0 2 , n o te d  th a t  th e re  h a d  b e e n  n o  c h a n g es  i n  th e  
p a t te m  o f  p o iso n in g  h o m  th a t  in  o ld e r  s tu d ies; 6  cases  
in v o lv e d  m o d e ra te  to  se rio u s  to x id ty  a í te r  in g e s tío n  o f  10 g 
o r  m o re .  I n te n t ío n a l  o v e rd o se  w a s  m o s t  c o m m o n  in  p a tie n ts  
ag e d  b e n v e e n  11 a n d  30; c h ild re n  a g e d  10 o r  less w e r e  a t  
g re a te s t  rìsk  o f  a c d d e n ta l  in g e s tio n  b u t  to x id ty  w a s  o h e n  
n o t  s e v e re  b e c a u s e  t h e  q u a n ti t ie s  w e re  sm a ỉle r . B o th  
a u d ito ry  a n d  o c u la r  to x id ty  a p p e a re d  to  b e  d o se -re la te d .

T h e  e ííe c ts  o f o c u lo to x id ty  m a y  i n d u d e  b lu rre d  V ision, 
d e íe c tiv e  c o lo u r  p e rc e p tio n , v isu a l field  c o n s tr ic t io n , a n d  
to ta l b lin d n e s s .2-4 T h e  o n s e t  o f sy m p to m s  m a y  v a ry  f ro m  a 
few  h o u r s  to  a  d a y  o r  m o re  a íte r  in g e s tio n .14 S u g g e s te d  
m e c h a n ism s  fo r  t h e  o c u lo to x id ty  o í q u ỉn in e  in c lu d e  a n  
a c tio n  o n  th e  r e t in a l  v a s c u la tu re  to  p ro d u c e  isc h a e m ỉa  o r  a  
d irec t to x ic  e tte c t  o n  th e  r e t in a .1 V isual loss in  o n e  g r o u p  of 
p a tie n ts 4 w as a s s o d a te d  vvith p la s m a -q u in in e  c o n c e n tra -  
tio n s  in  excess  o f lO m ic ro g ra m s/m L . H o w e v e r, in  a n o th e r  
g ro u p  p la s m a -q u in in e  c o n c e n tra t io n s  vvere c o n s id e re d  to  b e  
a n  im p r e d s e  g u id e  to  p re d ic tin g  v isu a l  d is tu rb a n c e s .2 T h e  
sp e ed  a n d  d e g re e  o f  v isu a l r e c o v e ry  va ries . O f 70  p a tie n ts  
vvith v isu a l  d is tu rb a n c e s  a f te r  q u in in e  p o ìso n in g . 39 
su b se q u e n tly  h a d  a  p e rìo d  o f to ta l  b lin đ n e ss .1 P e r m a n e n t  
v isual d e h d ts  r e m a in e d  in  19 o f th e s e  b u t  n o  p a t i e n t  h a d  
p e rm a n e n t  b i la te ra l  b lin d n e ss . A ll o f  th e  31 p a tie n ts  w h o  
h a d  b lu r r e d  V ision re c o v e re d  fu ll v isu a l a c u ity .

I t is  c o n s id e re d  th a t  th e  a c tio n s  o ỉ  q u ỉn in e  o h  th e  
m y o c a rd iu m  a re  sim ila r  to  th o se  o ỉ  q u in id in e  b u t  t h a t  i t  is 
less p o t e n t .1 S in u s  ta c h y c a rd ia  a n d  m in o r  EC G  c h a n g e s  a re  
th e  m o s t  c o m m o n  c a rd io v a sc u la r  eH ects. C o n d u c tìo n  
a b n o rm a lit ie s  a n d  v e n tr ic u la r  đ y s rh y th m ía s  m a y  o c c u r  
w i th  s e v e re  p o iso n in g . V e n tr ic u la r  ta c h y c a rd ia  is  m o s tly  
a s so d a te d  w i th  c a rd io g e n ic  sh o c k  o r  d r c u la to r y  c o llap se . 
H y p o k a ỉa em ỉa  m a y  a lso  o c c u r.1

1. J a e g e r  K  t í  a i . C lỉn ica ỉ íe a tu re s  a n d  m a n a g e m e n t o í po iso n in g  d u e  to  
a n ó m a la iịa l d ru g s. M e d  Taxico l 1987; 2: 2 4 2 -7 3 .

2. B o ỉan d  M E  t í  ã l .  C om plica tions o f q u ỉn ỉn e  po ison ing . La r te tí 1985; Ỉỉ 
3 8 4 -5 .

3. Langíord NJ, t í  a l  Quinỉne intoxicaúonỉ reported to the Scottish POỈSOQS 
Inỉonnarion Bureau 1997*2002: a condnuing problem. Br J  ơ i n  
P h a rm a a l 2003; 56: 576-8.

4. D y ĩo n  EH. t í  a ỉ . Death a n d  bỉỉudnen duc to overdose of qulnine. B M J  
1985;291:31-3.

Treatment oỉAdverse Effects
In acute overdosage with quinine or its salts multìple doses 
of activated charcoaỉ (p. 1537.3) may be given to adults or 
children who present within one hour of ingesting more 
than  the equivalent of 30mg/kg of quinine base or any 
am ount in a child under 5 years of age; gastric lavage may 
also be considered ỉor use in  adults. Other measures aimed 
at enhandng the elimination of quinine are largely 
ineííective. Treatment is mostly symptomatic with ạttentíon 
being given to maintaining blood pressure, respịradon, and 
renal hmction, and to ưeating arrhythmias (for hu ther 
inỉormadon, see Acute Poisoning, p. 1537.1).

Vasodilators and stellate ganglion block have been used 
to prevent or reverse vỉsuaỉ impainnent but there is littỉe 
evidence to support theữ use.

It has been suggested that, as quinỉne has antimuscarỉnic 
effects, gastric emptying may be delayed and considerable 
amounts of drug might be removed from the stomach 
beyond the usual 4  hours.1 Others consider that gastrìc 
lavage is oỉ doubthil vaỉue as quinine is rapidly absotbed 
and vomiting has often occurred before ađmission.2 
However, studies in  healthy subịects and poisoned patients 
suggest that oraỉ activated charcoal may incrẹase the 
elimination of quinine.3’4 Other methods of inaeasũig 
eliminatíon aie probablyineữective. In a.study involving 16 
padents with quinine poisonìng ỉorced atíd  diuresis, 
haemodialysis, haemoperỉusion, orplasm a exchange were 
all ỉound to be ineííectíve In increasing quin ine 
elimination.’

Stellate ganglion block has been recommended to 
prevent or reveise retinal damage, the tationale being that 
quinine-induced oculotoxidty might aiise bom  rennal 
arteriolar constriction. However, dinical studies have ỉailed 
to  find su ỉb d en t im provem ent to  justify its use.6,7 
Intravenous nitrates produqed benehdal responses in 2 
patients.*

1. BotaodM. VoỉansG. ABC oỉ poisooỉng: mỉsceỉlaĐeous diugs. BAL/1984; 
289:1361-5.

2. Jaeger A, t í  ai. CUnỉcal ỉéatures and management of poisonỉng đue to 
antímaUrỉaỉ drugs. M e d  Toxieoi 1987; 2ỉ 242-73.

3. Lockey D. Bateman DN. Eữect of oraỉ actỉvated charcoal on quinine 
elimiiiatlon. B r  J  CHn P h arm aco i 1989; 27: 92-4.

4. Prescoct LF, t í  ai. Treatment of quỉnỉne overdosage wỉth repeated oraỉ 
charcoal B r  J  ơ in  P h an rta co í 1989; 27: 95-7.

5. Bateman DN. t í  ai. Pharmacokỉnetics and dlnícal toxỉdty of quỉnỉne 
overdosage: ladc oỉ efficacy of technỉques Intended to enbance 
clỉminadoa. Q J  M t d  1985; 54: 125-31.

6. Boland ME, tí a ỉ . Complỉcatỉoas of quinlnc poỉsonỉng. La n c t t  1985; I: 
384-5.

7. Dyson EH, t í  a i . Quỉnỉne amblyopỉa: is currenỉ management 
appropriate? J  Toxico ỉ ơ i n  T o à a t l  1985-6; 23: 571-8.

8. Moore D, t í  a i . Research ỉnto quỉnỉne ocular toxỉcity. B r  J  O phth a lm o ỉ 
1992; 76: 703.

Precơutions
Quinine and its salts are contra-indicated in patients with a 
hístory of hypersensitivity to quinine or qmnldine and in 
patients with tínnitus or optic neutitis. They should not be 
ũsed in the presence of haemolysis. They shoulđ be used 
vvith cautíon in patients w ith atrial ebrillation, cardiac 
conduction deíects, or heart block. Quinine should be 
avoided in patíents vvith myasthenia gravis as it may 
aggravate theừ conditíon.

Pregnancy in a patient with malaria is not generally 
regarded as a contra-indicatỉon to the use oỉ quinine.

As quinine has been implicated in predpitating black- 
water fever it is generally contra-indicated in patients w ho 
have already suữered an attack. Quinine may also cause 
haemolysis in some types of G6PD deũdency and should be 
used vvith care (but see also belovv).

It is important tha t vvhen quinine is given intravenously 
it should be gíven by slow ỉníusíon and the patient observed 
dosely for slgns of cardiotoxỉdty. Blood-glucose concentta- 
tions should also be monitored. Problems that have been 
assodated with intramuscular use are discussed under 
Malaria in Ưses and Administration, p. 666.1.

Breast feeding. Although quinine is distributed into breast 
milk in small amonnts,1 the most recent guidance bom  
the American Academy of Pediatrics considered that the 
use of quinine was probably compatible with breast feed- 
ing.2

1. Phillips RE t í  a i . Quỉnỉne phannacokinetỉcs and toxảdty ỉn  pregnant and 
lactatỉng women wỉth Ỉaldpanỉin malaria. B r  J  ơ ì ĩ t  Pharm aeo l 1986; 21:
677-83.

2. American Academy of Pedỉatrỉa. The transỉer oỉ drugs and other 
chemỉcaỉs into hutnan miỉk. P e d ia tr ia  2001; 108: 776-89. (Retỉred May 
2010] Correcúon. ib iẩ4 1029. Aỉso avaỉỉábỉe at: http://aappoIicy. 
aappubUcations.org/cgi/contenưfullypedÌairics%3bl08/3/776 (accessed 
19/04/04)

Glucose-6-phosphate deficiency. Although lỉcensed pro- 
durt iníormation has noted that quinine may cause hae-
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m o ly s is  In  G 6PD  d e h d e n t  p a tie n ts  (a n d  in  so m e  c o u n tr ies , 
c o n tra - in d ic a te s  its  u s e  b y  su c h  p a tie n ts ) ,  a  r e v ie w 1 n o te d  
th a t  h a e m o ly s is  h a s  n o t  b e e n  s e e n  in  p u b lis h e d  stud ies, 
a n d  re -a f f irm e d  a n  e a r l ie r  c o n d u s io n 2 th a t  fu ll th e ra p e u tic  
d o sc s  m a y  b e  sa ỉe ly  a d m in is te re d  to  G 6 P D -d e fid e n t 
p a tie h ts .

1. Y o ungste r I, t t  al. M e d lc a d o n i a n d  g lu c o se -6 -p h o sp h a te  dehyd rogenase  
d cG dency : a n  ev id en ce-b ased  rev le w . D n t/  S a ft íy  2 010 ; 33: 713 -26 .

2. B e u d e r  Ẽ. G Iu c o se -6 -pbosphate  d eh y d ro g e n ase  d e lìd en c y . N  E n ) l  J  M td  
1991; 32 4 : 169-74 .

Ihrer disease. See u n d e r  P h a rm a c o k in e tic s , b e lo w .

Porphyria. T h e  D ru g  D a ta b a se  f o r  A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N orvveg ian  P o rp h y ria  C e n tre  (NA POS) a n d  
th e  P o tp h y r ia  C e n tre  Svveđen, dassU ies  q u in in e  as  possib ly  
p o tp h y r in o g e n ic  i t  s h o u ld  b e  u s e d  o n ly  w h e n  n o  sa íe r 
a l t e m a t iv e  is av a ila b le  a n d  p re c a u t io n s  sh o u ld  b e  consid - 
e re d  in  v u ln e ra b le  p a t ie n ts .1

P o r  a  d iscu ss io n  o f  t h e  u se  o f  o th e r  a n tũ n a la iia ls  in  
p a t ie n ts  w i th  p o r p h y r ia ,  s e e  u n d e r  P re c a u t io n s  fo r 
C h lo ro q u in e ,  p . 6 53 .1 .

I .  T h e  D n ig  D aiabase  for A cu te  P o rphy rìa . A vailab le  ai: h ttp : //w w w . 
d n jg s-p o rp h y ria .o rg  (acccssed 12 /10 /1  ])

Pregnancy. T h e  u se  o f q u in in e  in  la rg e  doses as  a n  aborti-  
f a d e n t  in  th e  p a s t h a s  le d  to  c o n c e rn  o v e r  its  u se  d u rin g  
p re g n a n c y , b u t  n o  e v id e n c e  o f  a n  o x y to d c  e ííec t w as 
ỉo u n d  w h e n  it w a s  u s e d  to  t re a t  se v e re  ỉa ld p a ru m  m ala ria  
in  w o m e n  in  th e  th ird  t r im e s te r  o (  p re g n a n c y .1

C o n g e n ita l  a b n o rm a lit ie s  in d u d in g  d a m a g e  to  th e  
a u d ito ry  a n d  o p tic  n e rv e s  h a v e  b e e n  se en , u su a lly  a íte r  
a t te m p te d  a b o rtio n s , b u t  VVHO2 c o n s id e rs  q u in in e  to  be safe 
w h e n  u se d  in  n o rm a l  t h e r a p e u tic  d o ses  d u r ìn g  p re g n a n c y  
(a lth o u g h  th e  p ro b le m  o f h y p o g ly c a e m ia  in  th e  se co n d  a n d  
th ir d  t r im e s te rs  m a y  m e a n  th a t  a n e m is in in  d e riv a tiv es  a re  
p r e íe ư e d ) .  J it te r in e s s  a t t r ib u te d  to  q u in in e  w ith d ra w a l h as  
b e e n  re p o r te d  in  a n  i n ía n t  w h o s e  m o th e r  h a d  d ru n k  large  
q u a n ti t ie s  o f  to n ic  w a te r  c o n ta in in g  q u in in e  d u r in g  th e  las t 
17 w e e k s  o f  p re g n a n c y .3

A s m a la ria  is p o te n t ia l ly  se rio u s  d u r ín g  p re g n a n c y  a n d  
p o se s  a  t h re a t  to  th e  m o th ẽ r  a n d  íe tu s , th e r ẽ  a p p e ars  to  be  
l ittle  ju s t if ic a tio n  fo r w i th h o ld in g  ơ e a tm e n t  in  th e  absen ce  
o f  a  s u ita b le  a l te m a t iv e .  H o w e v e r, p re g n a n t  p a tie n ts  t re a te d  
fo r  m a la r ia  a re  a t  s p e d a l  risk  f ro m  h y p o g ly ca e m ia  
e x a c e rb a te đ  o r  c a u se d  b y  q u in in e - in d u c e d  h y p e rin su lin a e -  
m ia  (see  u n d e r  EH ects o n  G lu co se  M e ta b o lism  in  A dverse 
Effects, p . 6 6 7 .1 )  a n d  s h o u ld  b e  m a n a g e d  ap p ro p ria te ly .

1. L o o are esu w an  s, tí a i  Q u in ỉn e  a n d  severe  ía ld p a ru m  m alaria  in ỉate 
p reg n a n cy . Lancet 1985; ìi:  4 -8 .

2 . W H O . Guideỉỉnes fo r  the treatm ent o f  maỉữria, 2 nd  ed. G eneva; W HO, 
2 0 10 . A vailab le  aL* h ttp ://w b q lib d o c .w h o .in i/p u b H c aU o n s /2 0 10/ 
9 7 8 9 2 4 1 547925_eng .pd f (accessed 0 9 /0 7 /1 0 )  ư p d a ĩe  (ĩssued A pril 
2011 ) availab le  at: h ttp ://w w w .w ho .im /ina la i1a/pubH cations/a toz/T na l 
trea tch ild_ rev ised .pd f (accessed  2 0 /0 5 /1 1 )

3. E v an s A NW , et a i  T he in g e s tio n  by  p re g n a m  w o m e n  o í substances tox ic  
to  th e  ỉoe tu s . P ra ơ ition e r  1980; 224: 315 -19 .

Rend impairment. See u n d e r  P h a rm a c o k in e tic s , be low .

Interađions
A s q u in in e  s h a ie s  m a n y  o f th e  a c tio n s  o f  q u in id in e , 
ìn te ra c t io n s  s e e n  b e tw e e n  q u in iđ in e  a n d  o th e r  d rugs (see 
p .  1 4 8 3 .1 ) m ig h t also  o c c u r  w i th  q u in in e .  B o th  h a v e  ac tio n s  
o n  sk e le ta l  m u s d e  a n d  m a y  p o te n d a te  th e  effec ts o f d rugs 
w i th  n e u ro m u s c u la r -b lo d d n g  a c tiv ity  (see  u n d e r  A n tia r-  
rh y th m ic s  o n  p . 2 0 3 1 .3 ) . T h e re  is a n  in c re a se d  risk  of 
inducing ven tricu lar arrhy thm ias ỉf qu in ine is given vvith 
h a lo ỉa n tr in e  (see  p . 6 5 5 .1 )  o r  o th e r  d ru g s  th a t  p ro lo n g  th e  
Q T -in te rv a l  s u c h  as a m io d a ro n e , t h e  a n tih i ỉ t a m in e s  
a s te m iz o le  a n d  te r ỉe n a d in e ,  d s a p riđ e ,  m o x iílo x a d n , a n d  
th e  a n tip sy c h o tic s  p im o á d e  a n d  th io r id a z in e .  T h e re  m a y  b e  
a n  in c re a se d  risk  o f c o n v u ls io n s  w h e n  q u in in e  is g iven  vvith 
m e ũ o q u in e .  Q u in in e  m a y  a lso  p o te n t ia te  th e  e ííec ts  of 
h y p o g ly c a e m ic  d ru g s.

AnHbacterials. E lim ln a tio n  o f  q u in in e  h a s  b e e n  re p o r te d  
t o  in c r e a ỉe  in  p a tie n ts  a lso  re c e iv in g  rifampicin. 1

1. W an w ỉm o ỉru k  s, tí a i. M a rk e d  e n h a n c e m e n t b y  r iía m p iõ n  and  ỉack o í 
eữ ec t o ỉ  ỉson ỉaz ỉd  o n  th e  e ỉỉm ỉn a tio n  o f q u in in e  ìn  m a n . B r  J  ơ in  
P h arm acứ i 1995; 40 : 8 7 -9 1 .

Amantadỉne. F o r  a r e p o r t  o f q u ìn in e  r e d u d n g  re n a l  d e a r -  
a n c e  ó f  a m a n ta d in e ,  sẽe  A n t ìa i r h y th m its ,  p . 8 92 .2 .

AnHcoogulants. Q u in ìn e  c a n  c a u se  h y p o p ro th ro m b in a e -  
m ia  a n d  th e re b y  e n h a n c e  th e  e ffec t o f  a n tic o a g u la n ts . In  
One re p o r t ,  r e d u c tìo n s  in  waĩfarin do sag e  w e re  ne c essa ry  
a f te r  in g e s tío n  o f Iarge  a m o u n ts  o f  to n ic  vvater c o n ta in in g  
q u in in e  ( s e e p .  153 2 .2 ).

Anrimalarials. Q u in in e  a n d  chloroquine m a y  b e  a n ta g o n is -  
t ic  w h e n  u s e d  fo r í a id p a r u m  m a la ria  (see  p . 6 5 3 .2 ). F o r a 
r e p o r t  o f  q u in in e  re d u c ịn g  p lasm a  c o n c e n tra tio n s  o f prima- 
qũiné, see  p . 6 6 1 .2 .

Antivirals. In  a  p h a rm a c o k in e t ic  s tu d y ,1 c o -a d m in is tra tio n  
w i th  ritonavir ( in  a n  o ra l  d o se  o f 2 0 0  m g  tvyice daily ) led to

in c re a se s  o f  a b o u t  ĩo u r ỉo ld  in  t h e  A U C a n d  p e a k -p la sm a  
c o n c e n tra t io n  o f  q u in in e ;  a  m o d e s t , b u t  signU ican t 
in c re a se  in  p lasm a  c o n c e n tra t io n s  o f r i to n a v ữ  w a s  also  
n o tẹ d . T h e  a u th o r s  o f th e  s tu d y  su g g e st th a t  a  d o w n w a rd  
d o se  a d ju s tm e n t  o f  q u in in e  m a y  b e  n e c essa ry , g iv en  th e  
m a g n i tu d e  o ỉ  t h e  p la s m a -c o n c e n tra tio n  in c re a se  p ossib le  
fo r  th e  d ru g , a n d  th e  se rio u sn e ss  o f  its  a d v e rse  effects.

A l th o u g h  th e r e  a p p e a rs  to  b e  n o  e v id e n c e  re g a rd in g  
p o te n t ia l  in te r a c t io n  w ith  o th e r  H T V -protease in h ib ito rs , 
th e y  a ll h a v e  th e  p o te n t ia l  to  a f f e a  c y to c h ro m e  P 450  
i s o e iu y m e  CY P3A 4 (a l th o u g h  to  a  le s se r  e x te rn  th a n  
r ito n a v ir )  a n d  th e r e ío r e  m ig h t b e  e x p e c te d  to  ra ise  s e ru m - 
c o n c e n tr a t io n s  o f  q u in in e  (a  s u b s tr a te  o f  C Y P3A 4); 
th e re ío re ,  su c h  c o m b in a tìo n s  s h o u ld  b e  u se d  yyith c a u tỉo n . 
UK  lic e n sed  p r o d u c t  in ío rm a ú o n  fo r saquinavir suggests  its 
u se  (rito n a v ir-b o o s te d )  w ith  q u in in e  is c o n ơ a -in d ic a te d ,  
d u e  to  a  p o te n t ia l  risk  ỉo r  c a rd ia c  a r rh y th m ia .

1. S oyinka J 0 ,  t í  a l . P ha rm ac o k in e tic  im e rac iio n s  b e iw ee n  r iio n a v ir  and  
q u in in e  in  h e a lth y  v o lu n te e rs  ío llow ing  c o n cu rre n t a d m in is tra tion . B r  J  
C ỉin  P h arm aco ỉ 2010; 69: 262-70.

C a r d io v a s c u la r  d r u g s .  Q u in id in e  h a s  b e e n  re p o r te d  to  
in c re a se  s e ru m -d ig o x in  c o n c e n tra t io n s  (see Q u in id in e  
u n d e r  A n tia r rh y th m ic s , p . 1356 .2 ) a n d  q u in in e  has  
r e d u c e d  to ta l b o d y  c le a ran c e  (>f d ig o x in  (see A n tim alaria ls , 
p . 1 3 57 .1 ). ị

F o r  a r e p o r t  o f q u in in e  in h ib itin g  th e  m eta b o lism  of ; 
Ịlecainide, see  p . 1384 .3 . I

H is ta m in e  H j-o n ta g o n is ts .  Cimetidine h a s  b e e n  r e p o n e d  to  ị 
r e d u c e  th e  c le a ra n c e  o f q u in in e  a n d  p ro lo n g  íts  e lim in a -  Ị 
t io n  ha!f-Iife  in  a  s tu d y  in  h e a lth y  su b jec ts; n o  s ig n ifican t Ị 
e ffec t w a s  se e n  vvith ranitidine.' '

1. W an w im o lru k  s. tí a i. EHects ữỉ r im e iid in e  a n d  ran itid in e  on  ĩhe  
p h a rm a co k in e tic s  o í q u in in e . 8 r J  C ìin  Pharm aco l 1986; 22: 34 6 -5 0 .

Im m u n o s u p p re s s a n h .  F o r a  r e p o n  o f q u in in e  d e c reasin g  
p la sm a  c o n c e n tra tio n s  o f àcỉosporin, see  p . 1957.1.

T o b a c c o  sm o lc in g . A s in g le -d o se  s tu d y  in  h e a lth y  su b jec ts  
h a s  su g g e ste d  th a t  b lo o d  c o n c e n tra t io n s  of q u in in e  are  
lovver in  h e a v y  sm o k e rs  t h a n  in  n o n -sm o k e rs ,  p o te n ú a lly  
im p a irin g  e ỉh c a c y .1

1. W an w im o lru k  s. tí al. C igarerte sm ok ing  e n h a n c e s  th e  e lim ỉn a tio n  of 
q u in in e . B r  J  ơ in  Pharm aco i 1993; 36: 6 1 0 -1 4 .

Pharmacokinetìcs
T h e  p h a rm a c o k in e tic s  of q u in in e  a re  a lte re d  s ig n ih c a n tly  by  
m a la ria  in íe c tio n . th e  m a jo r  e tte c ts  b e in g  re d u c tio n s  in  b o th  
its a p p a re n t  v o lu m e  o f  d is tr ib u tio n  a n d  its  d e a ra n c e .

Q u in in e  is rap id ly  a n d  a lm o s t c o m p le te ly  a b so rb e d  b o m  
th e  g a s ơ o in te s tin a l  t r a n  a n d  p e a k  c o n c e n ư a tio n s  in  th e  
d r c u la t io n  o c c u r  a b o u t  1 to  3 h o u rs  a f te r  o ra l doses o f th e  
suU ate  o r  b isu lía te . P lasm a p ro te in  b in d in g  is a b o u t 7 0 %  in 
h e a lth y  su b je c ts  a n d  rises to  9 0 %  o r  m o re  in  p a tie n ts  w ith  
m ala ria . Q u in ln e  is vvidely d is tr ib u te d  th ro u g h o u t  th e  b ody . 
C o n c e n tra tio n s  a t ta in e d  in  th e  CSF o f  p a tie n ts  w íth  c e reb ra l 
m a la rìa  h a v e  b e e n  re p o r te d  to  b e  a b o u t  2 to  7 %  of th o se  in  
th e  p lasm a .

Q u in in e  is e x te n s iv e ly  m e ta b o lis e đ  in  t h e  l iv e r  a n d  
rap id ly  e x c re te d  m a in ly  in  th e  u r in e .  E s tim a tes  o f th e  
p ro p o r t io n  o f u n c h a n g e d  q u in in e  e x c re te d  in  th e  u r in e  v a ry  
íro m  less t h a n  5 to  2 0 % . E x c re tio n  is in c re a se d  in  a d d  u r in e . 
T h e  e lim in a tio n  haU -life  is a b o u t  11 h o u rs  in  h e a lth y  
su b je c ts  b u t  m a y  b e  p ro lo n g e d  ÚI p a tie n ts  w i th  m ala ria . 
S m all a m o u n ts  o f  q u in in e  a lso  a p p e a r  ìn  th e  b ile  a n d  saliva.

Q u in in e  c ro sses  th e  p la c e n ta  a n d  is d is tr ib u te d  in to  
b re a s t  m ilk  (see  B re a st F e ed in g , p . 6 6 7 .3 ).
R e íe re n c e s .

1. W h ite  N i. CHnical p h a rm a c o k in e d o  o f a n tỉm a la r ia l d rag s . ữ ú I 
P h an n acokin et 1985; 10: 187 -215 .

2 . S u p a n a ra n o n d  w. et a l. D ỉspositìon  o f  o ra l q u ỉn in e  in  a c u te  ía iciparum  
raa ỉaria . E u r  J  C lin  Pharm aeo l 1991; 40 : 4 9 -5 2 .

3. W an w im o lru k  s ,  e t ứ l  P h a rm acok ine tic s  o f q u in in e  ỉn  y o u n g  a n d  e lderỉy  
sub ịccts. T ra n s  R  Soe T ro p  M ed  H y$  1991; 85: 7 1 4 -1 7 .

4 . D y er JR . t í  a i . T he  pha rm a co k in etics  a n d  pharm a co d y n a m ic s o f q u in in e  
ỉn  th e  d iabetie  a n d  no n -d ỉab e ric  e lderly . B r  J  C iin  P herm oco ì 1994; 38: 
205-12.

5. S o w u n m i A. Salako  LA. E ííect o f  dose  size on  th e  p ha rm acok inetics  of 
o ra ỉly  adm iriis te red  q u in in e . E u r  J  C lin  Pharm aco l 1996; 49 : 383 -6 .

6. K rishna  s, W h lte  N J. P h a rm acok ine tỉc s  o i q u in in e , c h lo ro q u in e  and  
a m o d iaq u in e : d in ic a l ìm pH catíons. ơ in  Pharm aeo ídnet 1996; 3 0 :2 6 3 -9 9 .

7 . B oele  v a n  H en sb ro e k  M . t í  a l  Q u in ln e  pha rm a co k in etỉcs  ỉn  young  
ch ild ren  w iih  severe  m a ỉaría . A m  J  Trop  M e d  H y$  1996; 54: 2 3 7 -4 2 .

8. z h a n g  H, t í  a i . E v ỉdence  for in v o lv e m e n t o í h u m a n  CYP3A in  th e  3- 
h y d ro x y la t ỉo n  o f  q u in in e . B r  J  C ỉin  Pharm aco l 1997; 43 : 2 4 5 -5 2 .

9. V ir iy ay u d h a k o m  s , t í  a i . P h a rm a c o k in e ú a  o f q u in in e  in  obesity . Tra rtỉ R  
Soc Trop  M e d  H y s  2000; 94: 4 2 5 -8 .

10. P u k r ỉn a y ak a m e e  s .  t í  a i. Q u in in e  ph a rm a co k m etic-p h arm a co d y n a m ic  
rc la lio n sh ip s in  unc o m p ỉic a te d  ía lc ip an im  m alaria . A n ứ m iơ o b  A$cnts  
C hem other 2 003; 4 7 : 34 5 8 -6 3 .

11. A bdelrah im  n .  t í  a i  Pha rroaco ldnetlc s  o f q u in in e  a n d  iis  m e tabo ỉỉie s  in  
p re g n a n t S u d a n e se  w o m e n  w ith  u n c o m p lic a te d  P lasm odhim  ía ld p a ru m  
m alaría . J  C tin  P h a rm  T T ư r  2 007; 32: 15-9 .

12. M ứ g h a n ỉ RA, t í  a i . E ỉỉects o í P lasm odium  / a ìd p a ru m  ỉn íe c tỉo n  on  the  
p h a rm a co k in e tỉc s  o í q u in ìn e  an d  its  m e tab o lite s  in  p re g n a n t and  
n o n -p re g n a n t S u d a n e se  w o m e n . E u r  J  C lin  P harm ũcoỉ 2010; 66: 1229 -
34.

A d m in is tr a l io n  in  liv e r  d i s e a s e .  R e d u c e d  c le a ra n c e  of 
q u in ỉn e  a n d  p ro lo n g e d  e lim in a tio n  h a lf-life  h a v e  b e e n

re p o r te d  in  p a t ie n ts  w i th  a c u te  h e p a ti t i s  B g iv e n  a  s n g le  
in tr a v e n o u s  d o s e .1 T h e  re s u lts  s u g g e s te d  t h a t  q u i n in  e  
a c c u m u la t ỉo n  a f te r  m u ltip le  d o se s  c o u ỉd  b e  g r e a t e r  in  
p a tie n ts  w i th  h e p a ti ti s ,  e v e n  o n c e  h e p a tic  í u n c t ìo n  h a d  
r e tu m e d  to  n o r m a l .  I n  a n o th e r  s tu d y 2 p a t ie n ts  w i th  I l o d -  
e ra te  c h ro n ic  l iv e r  d ise a se  w e r e  g iv e n  q u in in e  o ra lly  t h e  
h aU -liíe  w a s  p r o lo n g e đ  b u t  t o ta l  d e a r a n c e  w a s  n o t  
a ííe c te d .

1. K arbvvang J .  et a ì . T h e  p h a n n a c o k in e tỉc s  o ỉ q u in in e  in  p a tỉen t: w ith  
hepatìtis . B r J  C ỉin  P h a m a c o l  1993; 35 : 4 4 4 - 6 .

2 . A u p ra y o o n  P, t í  a ĩ . P h a n n a c o ỉủ n e tỉc s  o ỉ q u ln in e  in  c h ro n ỉc  ỉỉv e r  dJ ^ a s e .  
B r  J  c ù n  P h arm aeo ỉ 1995; 4 0 : 4 9 4 -7 .

A d m in ỉỉ tr a t io n  in  r e n a l  im p a i r m e n t .  A s u r ìn a r y  d e a r  in c e  
co m p rise s  o n ly  2 0 %  o f to ta l  c le a ra n c e  o f  q u i n i n i t  
a p p e a rs  th a t  h ig h  p lasm a  c o n c e n tr a t io n s  r e p o r te i  in  
p a tie n ts  w i th  s e v e re  ỉ a ld p a iu m  m a la r ia  a n d  a c u te  t e n a l  
ía i lu re  m a y  b e  r e la te d  m o re  to  t h e  se v e r i ty  o f  t h e  m al ỉr ia , 
a n d  a sso c ia te d  p h a rm a c o k in e t ìc  c h a n g e s , r a t h e r  th a  ỉ  to  
a n y  re d u c t io n  in  t h e  g lo m e ru la r  E ltra tio n  r a t e . 1

C o n tin u o u s  v e n o -v e n o u s  h ig h -v o lu m e  h a e m o í i i t r ;  t io n  
a p p e a re d  to  h a v e  l it tle  e f f e a  o n  th e  p h a rm a c o k in e t i i  s o f 
q u in in e ,2 su g g e stin g  th a t  n o  d o se  s u p p le m e n ta t io n  w  )u ld  
b e  n e e d e d  in  a n u r ic  p a tie n ts  u n đ e rg o in g  th is  p r o c e c u r e .  
T h e re  w e re  s ig n iíic a n t c h a n g e s  in  t h e  p h a rm a c o k in e t i  ĩ  o f 
q u in ín e  in  6 p a tie n ts  vvith c h ro n ic  r e n a l  ía i lu re  a í t e r  a si Ig le  
o ra l d o se .3 T h e  c h a n g e s  in c lu d e d  a  p r o lo n g e d  h a lf - lư e  b u t  
th e r e  w as n o  d e a r  re la tio n s h ip  b e tv v e e n  s e v e r i ty  o f  r ỉn a l  
ía i lu re  a n d  th e  d e g re e  o f im p a i rm e n t  o f  q u in in e  c le a ra  ìc e .

1. YVhite NJ. C lin ical p h a rm a co k in e tic s  o f  a n tim a la r ia l d rugs. C ỉin  
P h arm acok in tí 1985; 10: 1 87 -215 .

2. L iotier J. t í  a ỉ . Q u in in e  d e a r a n c e  d u r in g  c o n tin u o u s  v e n o -v e n o u s  3igh- 
vo lu m e  h e m ỡ flltra tÌo o . In ten sive  Care M e d  200 8 ; 34: 1925—6 .

3. R im chala p, t í  a ỉ . P h a rm ac o k in e tic s  o í q u in in e  ìn p a t ie n is  w ith  c ỉ ro n ic  
re n a l ía ilu re . E u r  J  O in  P h arm aco l 1996; 4 9 : 4 9 7 -5 0 1 .

Preparations
Proprietory Preparalions (details a re  g iven  in  V o lum e B)

Single-ingredient Preparations. Arg.: C irconyl; Austral.: B qui- 
na teỷ ; Q uinate; Q uinbisul; Q u in su lt ;  Braz.: P a lu k in t ;  De im.: 
K inin; Fr.: Q u in o fo n n ef; Su rqu ina; Ger.: L im p ta r  N; Gr.: 
K inin; Hong Kong: Q200Ỷ; Q 3 0 ữ t; Q u in b isu lt; India: C ink 3na; 
Falcim ax-Q; Foquin ; Kvvinil; M algo; M osgard; N ine; Q uina rsol; 
Quininga; Indon.: E uchin in ; Malaysia: M alakin ; NZ: Q100; 
Q300; Philipp.: M alarin: SwetL: K inin: Thai.: A lq u in n : G tn in ; 
USA: Q ualaquin .

Muhi-ingrecRent Preparations. Austria: I ro m in -C h in in -C t;  Sel- 
toc+; Braz.: M o n o tre a n  B6; M o n o trean ; Fin.: C ram p ito n ; ỉ  e la- 
p a m ilt; Fr.: H exaquine; o k im u s; Q uin im ax; Ger.: Togal c las- 
sicf; Hung.: N icobrevin; Irt.: A nad in ; N ic o b re v in t; N:th.: 
A ilukin c t ;  NZ: N icobrevin; Rus.: A n a lg in -C h in in  (AHani.rHH- 
X h h h h ) ; S.Afr.: I lv ico t; Spain: B rota Rectal B a lsam icoỷ; UK: 
Nicobrevin.

Homoeopathic Preporations. CanatL: P e rru d o ro n  l f ;  Fr.: S d e n -  
ium  Com plexe No 99; Ger.: O tio-cyl H o-L en-C om plex; Ot( -cyl 
Ho-Len-Com plex.

Pharm acopoeial P reparotions
BP 2014: Q u in ine  B isu lphate Tablets; Q u in in e  D ihydroch lc  ride 
Iníusion; Q u in ine  S u lphate  Tablets;
U SP 36: Q u in ine  S ulíate  Capsules; Q u in in e  S u lía te  Tablets.

Tafenoquine IBAN, rtNNì

SB-252263; Taíenoquin; Tafenoquina; Taíénoquine; Tafe 10 -
quinum; WR-238605; Ta<t>eHOXMH.
(±)-8-[(4-Am ino-l-m ethylbutyl)am ino]-2,6-dim ethox>-4-
methyl-5-[(aa,Q-trifluoro-m-tolyl)oxy]quinoline; (/?5)-N4-[l!,6-
Dimethoxy-4-methyl-5-(3-trifluoromethylphenoxy)quino in-
8-yl]pentane-1,4-diamine.
C24H28F3N30 3 = 4 6 3 5
C Ã 5 —  106635-80-7.
UNII ■—  262P8GS9L9.

Profịlẹ
T a ỉe n o q u in e  is a n  8 - a m in o q u in o l in e  a n tim a la r ía l  a n d  m o re  
lip o p h ilic  d e r iv a tiv e  o f  p r im a q u in e .  I t a c ts  a s  a  t is su e  
sc h iz o n to d d e  a n d  is u n d e r  in v e s t ig a t io n  as t h e  s u c d n a t e  fo r  
t h e  rad ica l c u re  a n d  p r e v e n t io n  o f r e la p s e  in  v iv a x  m a la r ia .  
I t  m a y  a lso  h a v e  a  ro le  in  t h e  p ro p h y la x is  o f  í a l d p a r u m  
m a la ria . A lth o u g h  i t  h a s  b e e n  s u g g e s te d  to  b e  b e t t e r  
to le ra te d  t h a n  p r ìm a q u in e ,  t a le n o q u in e  still ca iT ies  a  rìs ií  o l 
h a e m o ly s is  in  G 6 P D -d e fid e n t p a tie n ts .

R e íe re n c e s .
1. W alsh DS, et a ỉ . R a n d o m ìz ed  d o se -ran g in g  s tu d y  o í  th e  sa íery  a n d  

etBcacy o f VVR 2 3S 605  ( ta te n o q u in e )  in  th e  p r e v e n d o n  o f  re la p se  o f 
P ỉasn iod ium  v ivax  m a la rỉa  i n  T b a ỉlan d . J  ỉ n f í ữ  D à  19 9 9 ; ISO : 1 2 8 2 -7 .

2. Lelỉ B, Ểt ttl. M a la ria  c h em o p ro p h y la x is  w ith  ta ỉe n o q u ỉn e : a  r a n d o tr  ỉsed  
s tu d y  L a n a t  2000 : 355 : 2 0 4 1 -5 .

3. S h anks GD, et a L  A  n e w  p r im a q u in e  a n a lo g u e , ta le n o q u in e  W R  
238605 ). ĩo r  p ro p h y lax ỉs  a g aữ is t P la sm o d ỉu ra  ía lc ip a ru m  m a la r ỉa . Cỉùt 
In Ị t a  D u  200 1 ; 3 3 : 1 968 -74 .

4 . N asveld p, t í  a l  C o m p ariso n  o f  ta ỉe n o q u ù ie  (W R 2 3 8 6 0 5 )  a n d  
p r ìm a q u in e  ìn  th e  p o n - e x p o su re  ( te rm in a l)  p ro p h y la x ỉs  o ỉ  v .v a x  
m a laria  ìn  A u sư a lia n  D e íen c e  F o rce  p e rso n n c l.  Trtm s R  S o c  T ro p M e e  H y$  
2002; 96: 6 8 3 -4 .

AU cross-reíerences reíer ro' entries in Volume A



5. H ale  BR, t í  a i  A  ru id o m iz e d , d o ub le -b ỉind , placebo-concro iled , d ose - 
r an g in g  tr ia l o ỉ ta íe n o q u ỉn e  ỉo r  w ee k ly  p ropbylax is ag a in s t P ỉasm od ium  
ía lr ip a ru m . C lin  In /eữ  D ừ  2003 ; 36: 54 1 -9 .

6. W aỉsh  DS, t í  a l . R a n d o m iz cd  tr ia l o ỉ  3-dosc reg ú n c n s o ỉ ta íen o q u ỉn e  
(V /R 238605) v e rsu s lo w -d o se  p r ỉm a q u in e  ỉo r  p rev e m ỉn g  P lasm od ỉum  
v ỉvax  m a ỉaria  re la p se . CUn b i Ị t ữ  D ừ  2004 ; 39: 1095 -1103 .

7. VValsh DS, t í  a ỉ . Ẽ fficacy o ỉ  m o n th ỉy  ta íen o q u in e  ỉo r  p rophy lax ỉs OỈ 
P ỉasm o d ỉu m  v ivax  a n d  m u lt ỉd ru g -res ỉs ta M  p. ( a ld p a m m  m alaria . J  Ịn fe a  
D ừ  2004 ; 19Ọ: 1 456 -63 .

8. C harles  BG, t í  a l  P o p u ỉa d o n  pharm aco ltíne tỉc s  o ! ta ỉen o q u ỉn e  d u r in g  
m a ỉa r ia  p ro p h y ỉax ìs  ỉn  h e a l th y  $ubjects. A n tim ìcrob  Agertís ơ ư m o th e r  
2 0 0 7 :3 1 :2 7 0 9 - 1 5 .

9. B ỉm es K J, t í a l .  T he  efS cacy  a n d  ỉo ỉerab íllcy  o i  th re e  d iííe re m  reg iin en s ỡf 
ca ỉe n o q u ln e  ve rsu s p r im a q u in e  fo r  post-exposuxe prophy lax ỉs o f 
P lasm o d ỉu m  v ỉvax  m ã ỉa r ỉa  in  th e  S o u th w e s t P ad fic . T ra tã  R  Soc T ro p  
M e d H y g  2008; 102: 1 0 9 5 -1 0 1 .

10. L eary  KJ. t í  a i . A  ran d o m ỉze d , doub le^b lind , sa íety  a n d  to lerab ility  s tu d y  
to  assess th e  o p h th a ỉm ỉc  a n d  re n a ỉ e ffec ts o ỉ  ta íen o q u ln e  200  m g  vveekly 
v e rsu s p ỉacebo  for 6  m o n th s  in  b e a l th y  vo lu n te ers . A m  J  Trop  M e d  H yg  
200 9 ; 8 1 : 3 5 6 -6 2 .

11. N asve ỉd  PE, t í  a l . T a ỉe n o q u ỉn e  S tu d y  T eam . R andom ỉxed , d oub le -b lỉnd  
s tu d y  o f  th e  sa fe ty , to le rab ility , a n d  efficacy o f  la ỉen o q u m e  v e isu s  
m eQ o q u in e  for m a ỉa i ỉa  p ro p h y lax is  In  n o n im m u n e  subjects. A n tờ n ia v b  
A g e n ti ơ ư m o ứ u r  2010 ; 54: 7 9 2 -8 .

The Symbol t  denotes a preparation no Ionger actívely marketed
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C lu s te r  h e a d a c h e ,  p .  6 7 0  
M e d ic a tio rv o v e ru s ẽ  h e a d a c h e ,  p .  6 7 0  
M ig r â in e ,  p .  6 7 0 .  ,
P o s t-d u ra l p u n c tu re  h e a d a c h e ,  p .  6 7 1  
T en s io n -ty p e  h e a d a c h e ,  p .  6 7 1

T h is  c h a p te r  rev ie w s  th e  m a n a g e m e n t  o f h e a đ a c h e , in  
p a r t ic u la r  m ig ra in e  a n d  c lu s te r  h e a d a c h e , a n d  th e  d ru g s  
u s e d  m a in ly  fo r  th e i r  tre a tm e n t.  T h e  m e c h a n ism s  o f  h e a d  
p a in  o r  h e a d a c h e  a re  n o t  íu lly  u n d e rs to o d  b u t  m a y  in v o lv e  
n e u r o v a s c u la r  c h a n g e s  (as  in  m ig ra in e  a n d  c lu s te r  
h e a d a c h e ) ,  m u s d e  c o n tra c tio n  ( te n s io n  h e a d a c h e ) , n e rv e  
le s io n s  (n e u ra lg ia s ), d i r e a  h e a d  in ju ry , in le c tio n  (m e n in g -  
itis), o r  r e íe ư e d  p a in  (s in u sitis , to o th a c h e , eye  d iso rd ers). 
H e a d a c h e  is  a h o  a n  a d v e rse  e líe c t of m a n y  d ru g s in d u d in g ,  
p a ra d o x ic a lly , th o se  u se d  to  tre a t  it. T h e  I n te rn a t io n a l  
H e a d a c h e  S o d e ty  h a s  p u b lish e d  g u id e lin es  to  a id  th e  
d iag n o s is  o f th e  v a rio u s  h e a d a c h e  types. P a tie n ts  m ay  h a v e  
m o re  t h a n  o n e  h e a d a c h e  d iso rd e r  s im u lta n e o u s ly  a n d  
r e q u ữ e  se p a ra te  t r e a tm e n t  fo r  e ach .

R e fe re n c e s .
I .  H ea d ac h e  C lassiScaóon  Subcom m ittee  of the  In ie m a tio n a l H eadache  

S o d đ ty . T h e  in te m a tỉo n a l dassiR cation  o ỉ h e ad a ch e  disorders: 2nd  
e d itio n . Cephaỉa lg ia  2004; 2 4  (supp l I); 9 -1 6 0  Also availab le  at: h t tp : / /  
ih s-c la ss ifica tio n .o rg /en /0 1 _ e in le iru n g / (accessed 14 /06 /11)

cluster headache
C lu s te r  h e a d a c h e  (m ig ra in o u s  n e u ra lg ia ,  h i s ta m in ic  
c e p h a la lg ia , H o r to n 's  sy n d ro m e )  is of u n k n o w n  ae tio lo g y  
b u t  m a y  b e  n e u ro v a s c u la r  in  o r ig in .1'5 P a tie n ts  h a v e  o n e  o r 
m o re  s h o rt- liv e đ  a tta c k ỉ  o f  in te n s e  u n ila te ra l  h e a d  p a in . 
u s u a lly  a t  t h e  sa m e  tim e  o f d a y  (o ften  a t  n ig h t) . T h ese  a re  
a s s o d a te d  w ith  a u to n o m ic  sy m p to m s  su c h  as c o n ju n c tiv a l  
in je c tio n  o r  l a c h ry m a tìo n , m iosis  o rp to s is ,  n a sa l co n g e stio n  
o r  r h in o n h o e a ,  ío re h e a d  o r  ía d a l  svveating, a n d  ey e lid  
o e d e m a . R e s tle ssn ess  d u r in g  th e  a ttack s  is ch a ra c te r is tic . 
T h e  p e r io d  d u r in g  w h ic h  a tta c k s  o c c u r is ca lled  a  c lu s te r  
p e rio d ; i t  m a y  la s t s e v era l vveeks o r  m o n th s .  In  th e  ty p ica l 
e p iso d ic  f o n n  o f  d u s te r  h e a d a c h e , d u s te r  p e rio d s  a re  
fo llo w e d  b y  p e rio d s  o f r e m iss io n  la s tin g  fo r m o n th s  o r  y e a rs  
b u t  in  t h e  m o re  ra r e  c h ro n ic  fo rm , p a tie n ts  m a y  h a v e  d u s te r  
p e rio d s  la s t in g  fo r  m o re  t h a n  a y e a r, o r w i th  sh o r t  p e rio d s  of 
r e m is s io n  in  b e tw e e n .  S u b s ta n c e s  su c h  as  a lc o h o l. 
h is ta m in e , o r  g lyce ry l t r in it r a te  q ạ n  p r e d p i ta te  h e a d a c h e  
a tta c k s  d u r in g  d u s te r  p e rio d s , b u t  n o t  d u r in g  p e rio d s  of 
r e m is s io n . T h e re  is sp e c u la tio n  th a t  s le e p -d iso rd e re d  
b r e a th in g 4 a n d  ìn c re a se d  b o d y  h e a t7 m a y  a lso  trig g e r  
d u s t e r  h e a d a c h e s .

T h e  t r e a t m e n t  o ỉ  in d iv id u a l a c u te  a tta c k s  d u r in g  a 
d u s t e r  p e r io d  is d iíỄ c u lt b e c a u se  th e  h e a d a c h e  is sh o rt- li  v e d  
a n d  o ra l  a n a lg e s ic s  a re  u n lik e ly  to  b e  a b so rb e d  fast e n o u g h  
to  p r o d u c e  m u c h  b e n e h t .1’3-4 I n h a la tio n  o f  100%  o x y g e n  
s h o u ld  b e  c o n s id e re d  in  a ll p a tie n ts . , ' II I t  is ra p id  a n d  
e S e c tiv e  in  a b o rtìn g  a tta c k s , b u t  h a s  p rac tic a l d ifficu lties. 
S o m e  c o n s id e r  s u b c u ta n e o u s  sumatTĨptan to  b e  th e  acute 
t h e r a p y  o f  c h o ic e  in  d u s te r  a tta c k s ;4-5-3' 13 in ư a n a s a l  
s u m a t r ip ta n  o r  z o lm itr íp ta n  a re  p o ssib le  a lte m a tiv e s ,  
a l th o u g h  less  eH e c tiv e .1-4-412 O ral z o lm itr ip ta n  m a y  be  
c o n s id e re d  lo r  p a tie n ts  w h o  c a n n o t  to le ra te  s u b c u ta n e o u s  
o r  in tr a n a s a l  tr ip ta n s  a n d  o x y g e n , o r  w h o  p re ỉe r  o ra l 
m e d ic a tio n .4 In tra n a s a l  in s t il la t io n  o f lid o c a in e  m a y  be 
c o n s id e re d  in  p a tie n ts  w h o  h a v e  still n o t  re s p o n d e d .3"11 It 
h a s  b e e n  re p o i te d  to  b e  o f so m e  b e n e S t b u t  m o st p a tie n ts  d o  
n o t  o b ta ỉn  c o m p le te  p a in  re lie f .1,3-4-9 In ư a n a s a l  d ih y d ro -  
e ig o ta m in e 1-4 a n d  in h a le d  e rg o ta m in e  h a v e  also  b e e n  u se d  
to  t r e a t  a c u te  a tta c k s; in je c ta b le  d ih y d ro e rg o ta m in e  h a s  
u s u a lly  b e e n  re s e rv e d  fo r  e m e rg e n c y  se ttín g s .4

S in c e  in d iv id u a l a tta c k s  a re  d iílic u lt to  t re a t  it  is p ro b ab ly  
m o re  e ừ e c t iv e  to  m a n a g e  d u s te r  h e a d a c h e  b y  p r o p h y la x i s  
o n c e  a  d u s te r  p e r io d  h a s  s ta r te d . T h e  c h a n g in g  o r  
c o m b in in g  o f p ro p h y la c tic  ư e a tm e n t  h a s  also  b e e n  a d v ised  
b y  s o m e ,12 ư  p a tie n ts  d o  n o t  re sp o n d  to  th e  m a x im u m  
p o ss ib le  d o se  o f a  d ru g  w ith in  a  w e e k . V erap am il is u su a lly  
c o n s id e r e d  t h e  p r e v e n t iv e  t h e r a p y  o f  c h o ic e ,1’4'3' 13 
p a r t ic u la r ly  in  p a t i e n t ỉ  w ith  c h ro n ic  lo n g -la s tìn g  d u s te r  
p e r io d s .3 L ith iu m  m a y  a lso  b e  u se h il  ío r  th e  ep iso d ic  o r  
c h ro n ic  fo rm  o f t h e  d iso rd e r .9' 13 D esp ite  a lack  o i  s tu d ies , 
o ra l  c o rt ic o s te ro id s  a re  c o n s id e red  b y  so m e  to  b e  e tíe c tiv e  in  
t h e  p ro p h y la x is  o f  d u s te r  h ead ac h e ,* -10-12 in d u d in g  th o se  
w i th  sh o r t - la s tín g  d u s t e r  p e rio d s  (less t h a n  2  m o n th s ) .5 
M e th y s e rg id e ,  p izo tìfe n , a n d  v a lp ro a te  h a v e  a lso  b e e n  
t r i e d .1-3'5-9"  E rg o ta m in e  m a y  b e  u se d  rec ta lly  in  th e  sh o rt-  
t e r m  m a n a g e m e n t  o ! e p iso d ic  d u s te r  h e a d a c h e , if a tta c k s  
a re  p re d ic ta b le ;10,12 it s h o u ld  n o t  be  u se d  ío r  p ro lo n g e d

p e rio d s . O th e r  d ru g s  u n d e r  in v e s tig a tio n  in d u d e  g a b a p e n -  
t in , m e la to n in ,  a n d  to p ira m a te .4-9"11-13

P a ro x y sm a l h e m ic ra n ia  is a  ra re  v a r ia n t  o f  d u s t e r  
h e a d a c h e  a n d  d iữ e rs  m a in ly  in  t h e  h ig h  íre q u e n c y  a n d  
s h o r te r  d u r a t io n  o f  in d iv id u a l a tta c k s . O n e  o f  its  íe a tu re s , 
w h ic h  m a y  b e  d ia g n o sd c , is  its  in v a r ia b le  r e sp o n se  to  
in d o m e ta d n .10

1. D odick D W , C apob ianco  DJ. T rea tm en t a n d  m a n a g c m e n t o ĩ d u s tc r  
he ad a ch e . C u rr P a in  Headr.cke Rep  2001; 5: 8 3 -9 1 .

2 .  Z akxzew ska JM . c lu s te r  head a ch e : rev iew  o í licera turc . B r  J  O ra ỉ 
M a xiỉio /ac Su rg  2001; 39: 103 -13 .

3. E kbom  K. H ard eb o  JE . C luster h e adache : aetío logy , d iagnosis  and  
m a n ag e m en t. D ru gs  2002; 62: 6 1 -9 .

4. M a ih a m  M S, e ta ĩ . M a n ag e m en t of t r ígem ina l a u to n o m ic  cepha lg ias  and 
hem ỉcra n ia  c o m in u a . D rugs  2003: 63; 1637-77 .

5. M ay A. C ỉu ster head a ch e ; p a thogenesis , diagnosis, a n d  m a n ag e m en t.
Laneet 2005; 366 : 5 4 3 -5 5

6. C herv in  RD. et a l. S leep  d isorde red  b rea ih in g  in  pa tien ts  w ith  c lu sie r  
h e ad a ch e . N euro logy  2000: 54: 2302 -6 .

7. Blau JN . E ngel H O . A n e w  clu sie r  h e ad a ch e  p re à p ìta n t: in c re ased  body  
h e au  Laneet 1999; 354: 1001 -2 .

8. Sco ttish  ln ie rco ỉleg ia te  G u ide iines N etw ork . D iagnosis an d  m a n ag e m em  
oỉ h c ad a ch e  in  a d u ỉts  ( issued N ovem ber 2008). A vaiìabỉc a t: h u p :/ /  
w w w .s ig n .ac .u k /p d f /s ig n l0 7 .p d i (acccsscd 2 6 /0 1 /0 9 )

9. H alker R. et a l . C ỉu ster head a ch e : diagnosis a n d  trea tm e n t. Sem ìn  N eu ro ì 
2010; 30: 17 5 -8 5 .

10. Ever5 s. et đ i. C lu s te r h e ad a ch e  an d  o th e r  ư ig em in o -a u to n o m ic  
cephalg ias . In : G ilhus NE. et a i ,  eds. Eu ropean  H andbook o f  N euro log ica l 
M anagem ent: voìum e I .  2 n d  ed . C h ìch e s te r  W ìley-B lackw ell, 2 0 1 1: 179- 
90. A lso a vaỉỉab le  ai: h ttp ://w w w .e fn s .o rg /fiIe ad m in /u se r_ u p lo a d / 
gu ld Jine_pa p ers/E F N S _ g u id elÌn e _ 2 0 1 1 _ C lu s ter_ h ea d ac h e_ a n d _ o ih e r_  
I rìg e m in o -a u to n o m ic .ce p h a ỉg ỉas .p d ỉ (accessed Ỉ 4 /0 6 /1 1)

11. A sh k e n a á  A, S chw ed t T. C lu ster h e ad a ch e — a cu te  a n d  p ro p h y iac tic  
th e ra p y . H eadaehe 2011; 51: 2 7 2 -8 6 .

12. Brìtìsh A ssociation  ỉo r th e  S tudy  o ỉ H eadache. G u ide lines fo r all 
H ealthcare  p ro fessỉona ls  in  th e  d iagnosiỉ a n d  m a n ag e m em  o f m ig ra ine . 
te n s io n -ty p e . d u s te r  a n d  m e d ica tio n -o v e ru se  h eadache . 3 rd  edn . 
(issueđ 18 tb  J a n u a ry , 2007; Is i rcvis ion. Sep tem ber 2010). A vaỉlab le  au  
h t tp : / /2 i 7 . i 74i249 . l 83/up load /N S _B A S H /20 i 0_B A S H _G uidellnes.pdf 
(accessed 0 1 /1 2 /1 0 )

13. Francis GJ, et a l. A cu te  a n d  p rev e n tỉv e  pharm aco iog ic  ir e a tm e n t ữf 
d u s te r  h e ad a ch e . N euroỉogy  2010; 75: 46 3 -7 3 .

Medication-overuse headache
O v e ru se  o f d ru g s  su c h  as e rg o ta m in e , u ip ta n s ,  a n d  
a n a lg esics  ( in c lu d in g  o p io id s  a n d  c o m b in a tio n  p re p a ra tio n s  
c o n ta in in g  c a ííe in e  o r  b u ta lb ỉta l)  to  tre a t  h e a d a c h e  o r  
m ig ra in e  c a n  le a d  to  d e p e n d e n c e  a n d  p a ra d o x ic a l c h ro n ic  
d a ily  h e a d a c h e  in  h e a d a c h e - p ro n e  p a t ie n ts .1' 3 S u c h  
h e a d a c h e s  d o  n o t  a p p e a r  to  o c c u r  w ith  r e g u la r  u s e  of 
a n a lg esics  to  t r e a t  o th e r  d iso rd e rs  e x c e p t o c casio n a lly  in  
p a tie n ts  w i th  a  h is to ry  o f m ig ra in e .1 M e d ic a tio n -o v e ru se  
h e a d a c h e s , a lso  re íe r re d  to  as re b o u n d , ana lg e s ic  a b u se , o r  
a n a lg e s ic - in d u c e d  h e a d a c h e s , c an  b e  d ilíic u lt to  tTeat a n d  
a re  re liev e d  b y  w ith d ra w a l  o f th e  o íle n d in g  d ru g , b u t  th e  
p r im a ry  h e a d a c h e  m a y  still p e rs is t a n d  re v e r t  to  its p rev io u s  
p a t te m  of o c c u rre n c e . F u r th e rm o re ,  s to p p in g  a b ru p tly  can  
ẽ x a c e rb a te  h e a d a c h e  a n d  p ro d u c e  o th e r  sy m p to m s  of 
vvithdravval. T h is m a y  th e n  lea d  th e  p a tie n t  to  re s u m e  
t re a tm e n t  to  re l ie v e  t h e  h e a d a c h e  th e re b y  se tt in g  u p  a 
v id o u s  d r d e .

O p tio n s  fo r  o u tp a t ie n t  t r e a t m e n t  in d u d e  e ith e r  a b ru p t  
o r  g ra d u a l w i th d ra w a l  o f t h e  o v e ru se d  d ru g . A b ru p t 
w i th d ra w a l h a s  b e e n  su g g e ste d  if th e  h e a d a c h e  h a s  b e e n  
c a u se d  b y  th e  u se  o f  s im p le  analgesics, e rg o t d e riv a tiv e s , o r  
tr ip ta n s , a n d  g ra d u a l vvithdravval ư it  is d u e  to  o p io id s .4-7 
A g g ra v a tio n  o f sy m p to m s  m a y  be  m a n a g e d  b y  th e  u se  of 
n a p ro x e n . p r e d n is o lo n e , o r  a m itr ip ty lin e .3'7 S u b s titu tio n  
vvith lo n g -a c tin g  N SA ID  o r  in ư a m u sc u la T  d ih y d ro e rg o t-  
a m in e  h a s  b e e n  trie d  in  vvithdravval íro m  e rg o ta m in e  o r  
a n a lg esics ;3-9 H o w e v e r, vvithdravval sy m p to m s m a y  p e rs is t 
fo r  u p  to  2  w e e k s  a n d  d e to x if ic a tio n  íro m  e rg o ta m in e  o r  
an a lg e s ic s  m a y  r e q u ừ e  h o sp ita lisa tio n ; in tr a v e n o u s  m e to -  
d o p r a m id e  a n d  re p e tit iv e  in tra v e n o u s  d ih y d ro e rg o ta m in e  
m a y  b e  re q u ire d  to  c o n tro l  n a u s e a  a n d  v o m itin g  a n d  
in ơ a c ta b le  h e a d a c h e ,  re sp e c tiv e ly .3 W ith d ra w a l íro m  
t i ip ta n s  h a s  b e e n  re p o r te d  to  b e  o f sh o r te r  d u ra t io n  vvith 
n o  in te n s iv e  w ith d ra w a l  sy m p to m s; h o w e v e r , t r ip ta n  
o v e ru s e  p ro d u c e s  h e a d a c h e s  a t  a  ía s te r  ra te  a n d  a t  lo w e r  
d o sag es  c o m p a re d  vvith e rg o ta m in e  a n d  analgesics. a n d  is 
a s so d a te d  w ith  a n  in c re a se  in  m igT aine a tta c k  ír e q u e n c y .1

G e n e ra l a d v ic e  o n  th e  p r e v e n t i o n  o f m e d ic a tio n -  
o v e ru s e  h e a d a c h e  h a s  in c lu d e d  lim itin g  th e  íre q u e n c y  of 
u se  o f su c h  d r u g s ,1-3'4’3 a n d  s ta r tin g  p ro p h y la c tic  th e r a p y  in  
m ig ra in e  p a tie n ts  h a v in g  m o re  t h a n  2 h e a d a c h e  d a y s  a 
vveek.3
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Migraine
M ig ra in e  is c h a ra c te r ise d  b y  r e c u r r e n t  a tta c k s  o í  h e a d a c  l e  
th a t  ty p ic a lly  las t 4  to  72  h o u rs .  A ttack s p e rs is tin g  fo r lo n ị  e r  
t h a n  7 2  h o u rs  a re  re le r re d  to  a s  s ta tu s  m ig ra in o su s . T i e  
h e a d a c h e  is u su a lly  a  u n i la te ra l  p u lsa tin g  p a in  t h a t  is 
a g g ra v a te d  b y  m o v e m e n t  a n d  is u s u a lly  of s u ữ ic ie n t  s e v e r  ty  
10 d is tu rb  o r  p re v e n t  d a ily  ac tiv itie s . I t  is I re q u e n  ly  
a c c o m p a n ie d  by  n a u s e a ,  v o m itin g , o r  o th e r  g a s tro in te s tir  al 
d i s tu r b a n c e s  a n d  t h e r e  m a y  b e  p h o to p h o b ia  a n d  
p h o n o p h o b ia .  M ig ra in e  w ith  a u ra  (classic m ig ra in e )  is 
c h a ra c te r ise d  b y  a n  a u ra  co n s is tin g  o í  v isu a l  o r  s e n s c r y  
sy m p to m s  th a t  las ts  less t h a n  a n  h o u r .  T h e  h e a d a c h e  u s u a  lỹ 
fo llow s th e  a u ra  d i re a ly ,  o r  vv ith in  1 h o u r .  b u t  m a y  b e g in  
s im u lta n e o u s ly  w ilh  th e  a u ra .  I n  a d d itio n . a u r a  c a n  o c c  i r  
w i th o u t  h e a d a c h e . M ig ra in e  v v ith o u t a u r a  ( c o m m o n  
m ig ra ln e )  is th e  m o re  c o m m o n  fo rm  o c c u rr in g  in  a b o i t  
7 5 %  o f p a t ie n t ỉ  vvith m ig ra in e . P re m o n ito ry  sy m p to m s  m .iy  
o c c u r  b e lo re  a  m ig ra in e  a tta c k  (vvith o r  v v ith o u t a u r í ). 
F am ilia l h e m ip le g ic  m ig ra in e  is a  r a re  s y n d ro m e  in  w h i  h  
m ig ra in e  w ith  a u ra  m a y  b e  p re c e d e d  o r  a c c o m p a n ie d  b y  
d y s p h a s ia ,  c o n íu s io n ,  a n d  h e m ip a re s i s .  B a s i la r - ty p e  
m ig ra in e  is a n o th e r  ra re  ío rm  o f  m ig ra in e  w ith  a u r a  n  
w h ic h  th e re  m a y  b e  d is tu rb a n c e s  o f th e  b ra in  s te m  >r 
o cc ip ita l lo b es  a c c o m p a n ie d  b y  sy m p to m s  s u c h  as d e c re a s t  d  
lev e l o f co n sc io u sn e ss , v e rtig o , a tax ia , d y s a r th r ia ,  a r  d  
d ip lo p ia .

M ig ra in e  is d e scrib ed  as  a  n e u ro v a s c u la r  h e a d a c h  ỉ. 
T ra d itio n a lly , in ư a c ra n ia l  v a so c o n s tric tio n  w a s  c o n s id e r td  
re sp o n s ib le  fo r th e  a u ra  a n d  e x tra c ra n ia l  v a s o d ila ta t io n  fi ir 
th e  h e a d a c h e . H o w e v e r, it a p p e a rs  th a t  v a s c u la r  e v e n ts  mí y 
b e  se c o n d a ry  to  n e u ro p a th ic  c h a n g e s  a n d  th e  l ib e ra t io n  < >f 
v a so ac tiv e  su b s ta n c e s  in d u d in g  se ro to n in  (5 -H T ), c a te c h t  - 
la m in e s , h is ta m in e , k in in s , n e u ro p e p t id e s  s u c h  as  c a ld to n i  1 
g e n e -re la te d  p e p tid e  (CGRP), a n d  p ro s ta g la n d in s .

T h e re  a re  s e v era l l a a o r s  th a t  m a y  p r e d p i t a t e  m ig r a ir  e 
a tta c k s . T h e se  i n d u d e  a n x ie ty , p h y sịca l a n d  e m o t io n i l  
sư e ss . a  c h a n g e  in  s le e p  p a tte m ,  b r ig h t lig h ts, ías tin g , s o m : 
lo o d s, a n d  m e n s tru a t io n .  M e n s tru a l  m ig ra in e  is  c h a ra i  - 
te r ise d  b y  a tta c k s  v v ith o u t a u ra  w h ic h  a re  m o s t  I ik e ly  t > 
o c c u r  vvith in  2 day s o f th e  s ta n  o f  m e n s tru a t io n . M ig r a in : 
m a y  a lso  b e  p r e d p i ta te d  b y  d ru g s  in d u d in g  c o m b in e d  o r; 1 
c o n tta c e p tiv e s  a n d  o e s tro g e n s, a n d  g ly ce ry l t r in iư a te .  T h : 
íre q u e n c y  of m ig ra in e  a tta c k s  c a n  b e  re d u c e d  if SUC1 
p re c ip ita tin g  ía r to rs  c a n  b e  id e n t ih e d  a n d  a v o id e d . Q u ie  , 
d a rk n e ss , a n d  s leep  c a n  e a se  a n  a tta c k , w i th  s le e p  h e r a l d i n ; 
rec o v e ry .

T h e  d ru g  t r e a t m e n t  o f  m ig ra in e  m a y  b e  ta i lo re d  to  t h  : 
s e v e r i ty  o f in d iv id u a l d isease  fro m  th e  o u tse t  ( s tr a t ih e d  c a re  I 
o r  m a y  b e g in  w ith  s im p le  a n a lg esics  a n d  b e  s u b s e q u e n t l  ’ 
a d ju s te d  ac co rd in g  to  resp o n se  (s te p  s tra te g y ) ;  in  t h e  UK 
s te p p e d  c a re  se em s to  b e  in c re a sin g ly  p re íe r re d .  A c u tI ' 
ư e a tm e n t  o f m e n s tru a l  m ig ra in e  is th e  sa m e  a s  fo r  m ig ra in e  
hovvever, as m e n s tru a l  m ig ra in e  m a y  b e  o f lo n g e r  d u r a t io n  
ư e a tm e n t  m a y  n e e d  to  b e  re p e a te d  o v e r  s e v e ra l  c o n sec u tiv i 
days.

S ũ n p le  a n a lg e s ic s  (p a ra c e ta m o l o r  NSATDs in c lu d in ;  
a sp ir in )  a re  e ííe c tiv e  ư t a k e n  a t  th e  e a rl ie s t  s igns  o f  a t 
a tta c k ; w e a k  o p io id  a n a lg e s ic s  su c h  a s  c o d e in e  ar« 
s o m e tữ n e s  i n d u d e d  in  o ra l  c o m p o u n d  a n a lg e s ic  p r e p a r a  
tio n s . H o w e v e r, t h e  ỉ re q u e n t  u s e  o f a n a lg e s ic s  is  b e s  
a v o id e d  to  d e c re a se  t h e  risk  o f  m e d ic a tio n -o v e r u s t  
h e a d a c h e s .  O t h e r  d r u g s  u s e d  w i t h  a n a lg e s ic s  ũ  
a n tim ig ra in e  p re p a ra tio n s  h a v e  in d u d e d  c a ỉíe in e  a n d  t h í  
s y m p a tb o m im e tic  v a so c o n s tr ic to r  is o m e th e p te n e .  D isp e r  
s ib le  a n d  e ffe rv esc e n t a n a lg e s ic  p re p a ra tio n s  a r e  p r e le ra b k  
b e c a u s e  o f th e i r  m o re  ra p id  a b so rp tio n .

u  th e  in it ia l  ư e a tx n e n t o f m ig ra in e  is d e la y e d , a b so rp tio ri 
o f  o ra l d ru g s  m a y  b e  c o m p ro m ise d  b y  d e v e lo p m e n t  o! 
g as tr ic  stas is  a n d  n a u s e a  a n d  v o m itin g . T h e  a d d it io n  ol 
a n t i e m e t i c s  su c h  as b u c liz in e  a n d  c y d iz in e ,  a n d  th e  
p r o k ỉ n e t ì c  d ru g s m e to d o p r a m id e  a n d  d o m p e r id o n e  is 
r e c o m m e n d e d  if n e e d e d ;  th e y  a re  o í te n  i n d u d e d  in  
c o m p o u n d  a n tim ig ra in e  p re p a ra tio n s .  P ro k in e t ic  d ru g s  a lso
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h a v e  th e  a d v a n ta g e  o f p ro m o tin g  g a s tr ìc  e m p ty in g  a n d  
n o rm a l  p e ris ta ls is . If n a u s e a  a n d  v o m itin g  a re  p r o m in e n t  
re c ta l  a d m in is t r a t io n  m a y  b e  n e c es sa ry .

A ttack s n o t  re s p o n d in g  to  s im p le  an a lg e s ic s  su c h  as 
NSAIDs m a y  b e  ư e a t e d  w i th  s p e đ f ic  a n tũ n ig ra in e  d ru g s 
su c h  as t h e  s e le c tiv e  s e ro to n in  (5-H T!) ag o n is ts  (e.g. 
su m a tr ip ta n )  o r  t h e  e rg o t d e r iv a d v e s  e rg o ta m in e  a n d  
d ih y d ro e rg o ta m in e ; p o o r  a b s o rp t ío n  a n d  a d v e rse  effects 
lim it  th e  u s e  o f  e rg o t d e riv a tiv e s  a n d  se lec tiv e  s e ro to n in  (5- 
HT[) a g o n is ts  a re  p re íe rre d .

S e ro to n in  (5-H T !) a g o n is ts  a r e  h ig h ly  e ííe c tiv e  in  
re liev in g  th e  p a in  a n d  n a u s e a  ot a  m ig ra in e  a tta c k . T h e re  
a re  a  n u m b e r  o ỉ  t r i p t a n s  a v a iỉa b le ; p a tie n t  c h a ra a e r is n c s  
a n d  p re íe re n c e s  v a ry  in  r e sp o n se  to  u s e  a n d  c a n  so m etim es  
b e  u n p re d ic ta b le .  S o m e  p a tie n ts  e x p e rie n c e  re c u r re n c e  of 
th e  h e a d a c h e  w i th in  2 4  to  4 8  h o u r s  a n d  o f te n  re s p o n d  to  a  
se c o n d  d o se . F in d in g  th e  b e s t  t r ip ta n  to  su it th e  in d iv id u a l 
p a tíe n t  m a y  in v o lv e  tr ia l  a n d  e rro r ;  a  c h a n g e  in  {o rm u la tio n  
s h o u ld  also  b e  c o n s id e re d . T r ip ta n s  s h o u ỉd  n o t  b e  u se d  in  
p a tie n ts  w i th  m a jo r  r is k  ta c to rs  fo r, o r  s u ííe r in g  from , 
c a rd io v a sc u la r  d ise a se . T h e  m a in  c o n c e m  w ith  a ll t r ip ta n s  is 
th e i r  p o te n t ia l  fo r  c o ro n a ry  v a so c o n s tr ic tìo n  a n d  n o  tr ìp ta n  
a p p e a rs  to  b e  sa fe r  t h a n  th e  o th e r s .  M e d ic a tio n -o v e ru se  
h e a d a c h e s  h a v e  a lso  b e e n  n o te d  vvith  t r ip ta n  u se .

E rg o t d e r iv a tìv e s  a re  r a re ly  n e e d e d  n o w  in  th e  t re a tm e n t  
o f m ig ta in e .  ư  e r g o t a m i n e  is u s e d  i t  s h o u ld  b e  g iv e n  a t  th e  
firs t m r n i n g  o f  a n  a tta c k ; th e  e a r l ie r  it  is g iv en , th e  m o re  
e tte c tív e  t h e  t r e a tm e n t .  S ince  its  o ra l  b io av a ila b ility  is p o o r  
a n d  m a y  b e  r e d u c e d  h i r th e r  d u r in g  a  m ig ra in e  a ttack , 
e rg o ta m ỉn e  h a s  s o m e tlm e s  b e e n  g iv e n  in  su b lin g u a l o r  
r e n a l  p re p a ra tio n s .  E rg o ta m in e  c a n  a lso  e x a c e rb a te  n a u s e a  
a n d  v o m itin g ; m e to d o p r a m id e  o r  d o m p ẹ r id o n e , o r  in  
s e v e re  cases  t h e  p h e n o th i a ã n e s  c h lo r p r o m a ã n e  o r  p ro -  
c h lo r p e ra á n e ,  m a y  b e  g iv en . D ih y d ro e rg o ta m in e  m a y  b e  of 
u se  u  p a re n te ra l  ơ e a tm e n t  is r e q u ire d ;  i t  c a n  a lso  b e  g iv en  
in ư a n a s a l ly  b u t  t h e r e  is less e x p e r ie n c e  w ith  th is  ro u te .  
P a tie n ts  w h o  ỉa il to  re s p o n d  to  m o n o th e r a p y  m a y  Đ nd 
c o m b in a tio n  t r e a tm e n t ,  su c h  as  a  s im p le  a n a lg e s ic  w i th  a  
t r ip ta n ,  h e lp íu l  p a r t ìc u la r ly  in  p ro lo n g e d  a tta c k s .

P a tie n ts  w h o  ra p id ly  d e v e lo p  se v e re  m ig ra in e  m a y  b e  
g iv e n  p a r e n t e r a l  d ih y d ro e rg o ta m in e  o r  su m a tr ip ta n .  Som e 
c o n s id e r  p a re n te ra l  m e to c lo p ra m id e  to  b e  su ita b le  ă r s t -h n e  
t r e a tm e n t .  I n t r a m u s c u la r  d ic lo ỉe n a c  h a s  a ls o  b e e n  
re c o m m e n d e d . If th e r e  is n o  re sp o n sc  to  th e s e  d rugs, 
d o p a m in e  a n ta g o n is ts ,  s u c h  as  c h lo rp ro m a z in e  o r  p ro ch lo r-  
p e r a á n e ,  g iv e n  p a re n te ra l ly  m a y  b e  e h e c tív e  in  re liev ln g  
t h e  p a in  o f  a c u te  m ig ra in e  a tta c k s . P ro lo n g e d  a tta c k s  (sta tu s  
m ig ra ín o su s )  m a y  re q iũ re  in ư a v e n o u s  a d m in is t r a t io n  o f 
d ih y d ro e rg o ta m in e  w i th  m e to c lo p ra m id e . T h e  NSAỈDs 
n a p ro x e n  o r  d id o íe n a c  a re  b e tte r  t h a n  s p e d h c  a n tim ỉg ra in e  
d ru g s  for lo n g  d u r a t io n  a tta c k s  t h a t  a re  rea lly  m ig ra in e  w ith  
a  su p e rse d in g  te n s io n - ty p e  h e a d a c h e .

O t h e r  d r u g s  t h a t  m a y  b e  g iv e n  a lo n e  o r  in  c o m b in a tio n  
i n d u d e  c o rt ic o s te ro id s  o r  p e th id in e .  L id o cain e  h a s  b e e n  
g iv e n  in tr a v e n o u s ly  fo r  th e  e m e ig e n c y  t t e a tm e n t  of 
m ig ra in e ; in t r a n a s a l  l id o c a in e  h a s  a lso  b e e n  trie d . T h e  
o p io id  a g o n is t -a n ta g o n is t  b u to rp h a n o l ,  g ỉv e n  b y  n asa l 
sp ra y , h a s  b e e n  a d v o c a te d , b u t  its  p lac e  in  th e ra p y , if an y , 
r e m a in s  to  b e  e s ta b lish e d . O th e r  d ru g s  t h a t  h a v e  b e e n  
in v e s t ig a te d  in c lu d e  C G R P a n ta g o n is ts ;  in t r a v e n o u s  
v a lp ro ic  a d d  h a s  a lso  shovvn p ro m is e  in  a b o rtin g  a c u te  
a tta c k s .

G u ld e lin e s  h a v e  b e e n  issu e đ  fo r  th e  t r e a tm e n t  of 
m ig ra in e  i n  c h i l d r e n  a n d  a d o l e s c e n t s .  F o r  a c u te  
t te a tm e n t,  ib u p ro te n  a n d  p a ra c e ta m o l  w e re  ío u n d  to  b e  
e ffec tiv e  in  c h ild r e n  a g e d  6 y e a rs  a n d  o v e n  su m a tr ip ta n  
n a s a l  sp ray  s h o u ld  b e  c o n s id e re d  ỉn  th o se  a g e d  12 y e a rs  a n d  
o v e r.

P r o p h y l a c t i c  t r e a t m e n t  s h o u ld  b e  c o n s id e re d  for 
p a tie n ts  in  w h o m  a b o rtiv e  m e a s u re s  a re  in effec tiv e  o r  
m ig ra in e  a tta c k s  o c c u r  { re q u e n tly , o r  fo r th o s e  w ith  less 
í re q u e n t  b u t  s e v e re  o r  p ro lo n g e d  ã tta c k s . S o m e  re c o m m e n d  
p ro p h y la x is  if a tta c k s  o c c u r  m o re  o í te n  t h a n  o n c e  o r  tvvice a 
m o n th .  P ro p h y la x is  c a n  re d u c e  th e  s e v e r i ty  a n d /o r  
í r e q u e n c y  o f  a t ta c k s  b u t  d o e s  n o t  e l im in a te  t h e m  
c o m p le te ly  a n d  p a tie n ts  still n e e d  a d d it io n a l  a b o rtiv e  o r  
sy m p to m a tic  t r e a tm e n t .  D ru g s su g g e ste d  fo r  p ro p h y la x is  
h a v e  a  ra n g e  o f  a c tio n s  w h ic h  re ũ e c ts  u n c e r ta in ty  o v e r  th e  
p a th o g e n e s is  o f  m ig r a in e .  I t  is  i m p o r ta n t  to  g iv e  
p ro p h y la c tic  d ru g s  ỉo r  a n  a d e q u a te  p e rio d  b e ío re  assessing  
th e i r  efficacy; a  g e n e ra l  g u id e  o f  6  to  8  vveeks is adv isab le. 
O n c e  a n  o p t im u m  e ííe c t  h a s  b e e n  a c h ie v e d  th e  n e e d  fo r 
c o n tin u in g  p ro p h y la x is  s h o u ld  b e  re v ie w e d  a t  in te rv a ls  o f 
a b o u t  3 to  6  m o n th s .  T r e a tm e n t  is b e s t  vvithdravvn 
g ra d u a lly , o v e r  2  to  3 vveeks.

T h e  main p r o p h y la a ic  d ru g s  a r e  b e t a  b lo c k e r s ,  tricyclic  
a n t i d e p r e s s a n t s ,  a n d  th e  a n t i e p i l e p t ì c s ,  to p ừ a m a te  a n d  
v a lp ro a te .  P r o p ra n o lo l  is  c o n s id e re d  b y  m a n y  to  b e  th e  
p ro p h y la c d c  d r u g  o f  c h o ic e . L e th a rg y  a p p e a is  to  b e  th e  m o st 
c o m m o n  a d v e rs ẽ  e í f e c t  O th e r  b e tă  b lõ ck e rs  r e p o r te d  to  b e  
e ffec tiv e  a re  th o s e  th a t ,  lik e  p ro p ra n o lo l,  possess  n o  in tr in s ic  
sy m p a th o m im e tic  ac tiv ity ; th e s e  in c lu d e  a te n o lo l,  m e to p ro -  
I o l  n a d o lo l , a n d  tím o lo l. T h e  p o te n t ia l  ío r  b e ta  b lo ck ers  to  
in te r a c t  w i th  s o m e  se ro to n in  (5 -H T i) a g o n is ts  a n d  e rg o t-  
a m in e  s h o u ld  b e  b o m e  in  m in d . T r ic y d ic  a n tid e p re s sa n ts .

p a rt icu la rly  a m itr ip ty lin e , g iv en  in  g ra d u a lly  in c re a sin g  
doses a t  n ig h t  a re  u s e íu l  fo r  p re v e n t in g  m ỉg ra in e , e sp e d a lly  
in  p a tie n ts  w h o  a lso  h a v e  d e p re s s io n  o r  te n s io n -ty p e  
h e a d a c h e , a l th o u g h  a n tim u sc a r irú c  a d v e rse  e ííec ts  m a y  
occu r. V a lp ro a te  is a lso  u s e d  ỉo r  p re v e n t in g  m ig ra in e . 
N a u se a  a p p e a i í  to  b e  t h e  m o s t  c o m m o n  a d v e ise  e ííe c t. 
T o p ira m a te  is th e  m a in  a l te m a t iv e  to  v a lp ro a te . W e lg h t loss 
a n d  p a ra e s th e s ia  a re  c o m m o n ly  re p o r te d  a d v e rse  e ííec ts . 
T o p ừ a m a te  o r  v a lp ro a te  a re  p a r t ic u la r ly  u se fu l  in  p a tie n ts  
vvho a lso  h a v e  ep ile p sy  o r  b ip o la r  d iso rd e r. G a b a p e n tín  m a y  
also  b e  u se d  ỉo r  th e  p ro p h y la x is  o f m ỉg ra in e .

O t h e r  d r u g s  h a v e  b e e n  u s e d  fo r  th e  p ro p h y la x is  o ỉ 
m ig ra in e . O f th e  dxugs w ith  c a ld u m -c h a n n e l  b lo d d n g  
ac tiv ity , ũ u n a r iz in e  a p p e a rs  to  b e  e íỉe c tiv e , a n d  h a s  b e e n  
su g g e ste d  fo r  u se  in  c h ild re n , a n d  v e ra p a m il  m a y  b e  u se íu l , 
b u t  e v id e n c e  fo r th e  e ííica c y  o f  o th e r  c a ld u m -c h a n n e l  
b lo ck ers  s u c h  as d iltia z e m , n ile d ip in e ,  o r  n im o d ip in e  is less 
co n v in c in g ; NSAIDs m a y  b e  w o r th  t ry in g . P izo tifen , a n  
a n tỉh is ta m in e  a n d  s e ro to n in  a n ta g o n is t,  h a s  b e e n  w id e ly  
u se d  b u t  e v id e n c e  fo r  i ts  e íh c a c y  is  l im ite d ; it  m a y  b e  tr ie d  in  
c h ild re n . T h e  u se  o f m e th y se rg id e , a  p o te n t  s e ro to n in  
a n ta g o n is t, h a s  d e d in e d  b e c a u se  o f  se rio u s  a d v e rse  eHects, 
in  p a r t ic u la r  r e ư o p e r ito n e a l  B brosis. M A O Is su c h  as 
p h e n e lz in e  h a v e  b e e n  u se d  o c c as io n a lly  b u t  a re  b e s t 
rese rv e d  fo r  se v e re  c a ses  r e h a c to ry  to  o th e r  ío rm s  o f 
p ro p h y la c tic  t re a tm e n t.  C ỵ p ro h e p ta d in e , a n  a n tih is ta m in e  
a n d  se ro to n in  a n ta g o n ỉs t,  h a s  b e e n  u s e d  fo r m ig ra in e  
p ro p h y la x is , p a r t íc u la r ly  in  c h ild re n . B o tu lin u m  A  to x in  is 
u se d  fo r  th e  p ro p h y la x is  o ỉ  h e a d a c h e s  in  a d u ỉts  w ỉth  c h ro n ic  
m ig ra in e . O th e r  d ru g s  u s e d  fo r t h e  p ro p h y la x is  o ỉ  m ig ra in e  
h a v e  in d u d e d  b u t te r b u r ,  d o n id in e ,  c y d a n d e la te ,  in d o r-  
am in , feverfew , a n d  th e  e rg o t d e riv a tiv e  m ete rg o lin e . 
P ositive  resu lts  h a v e  b e e n  s e e n  w ith  m a g n e s iu m  a n d  
riboĐ avin . In v e s tig a te d  d ru g s  v vh ich  h a v e  s h o w n  p o te n tía l  
fo r p r e v e n t io n  o f  m ig ra in e  a tta c k s  in d u d e :  b a d o íe n ,  
c a n d e sa r ta n ,  lis in o p ril.  m o n te lu k a s t ,  a n d  v e n la ía x in e .  
D esp ite  p ro m ú in g  in it ía l  re su lts , th e r e  is lim ite d  e v id e n c e  
to  sũ p p o r t  th e  u s ẽ  o !  SSRIs.
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Post-dural pundure headache
F o r  th e  m a n a g e m e n t o f  h e a d a c h e  a s s o d a te d  w ith  lu m b a r  
p u n c tu r e  o r  sp in a l  a n a e s th e s ia , see  P o s t-d u ra l P u n c tu re  
H e a d a c h e  u n d ẽ r  L ocal A n a e s th e tíc s , p . 1983 .1 .

Tensỉon-lype headache
T e n s io n - ty p e  h e a d a c h e s , a lso  re íe r r e d  to  as m u sc le -  
c o n ơ a c tio n  h e a d a c h e s , a re  p ro b ab ly  th e  c o m m o n e s t  fo rm  
o f  h e a d ac h e . T h e y  a re  c h a ra c te r ise d  b y  b i la te ra l  p a in , w h ic h  
u n l ik e  m ig ra ín e  is c o n tin u o u s  a n d  n o n -p u ls a ti le .  T h e  p a in  is 
o h e n  described  b y  th e  p a tie n t  a s  ỉeeB ng  lik e  a  t ig h t  b a n d  
p re s se d  a ro u n d  th e  h e ã d . H e a d a c h e s  o f th is  ty p e  m a y  b e  
p r e d p i ta te d  b y  m a n y  íac to rs  i n d u d in g  p s y c h o so d a l s tte ss  o r  
m u sc u la r  s tre ss. M a n y  p a tie n ts  a lso  h a v e  a s so d a te đ  
sy m p to m s of a n x ie ty  o r  d e p re s ã o n . T e n s io n - ty p e  h e a d ac h e s  
a n d  m ig ra in e  o f te n  c o -e x is t a n d  m a y  t h e n  b e  re íe r re d  tò  as 
c o m b in a tio n  o r  m ix e d  h e a d a c h e s . S o m e  p a tíe n ts  o n ly  
e x p e rie n c e  iso la te d  a c u te  a tta c k s  o f  te n s io n -ty p e  h e a d a c h e  
(ep isod ic  te n s io n -ty p e  h e a d a c h e ) , b u t  o th e r s  m a y  d ev e lo p  
c h ro n lc  te n s io n -ty p e  h e a d a c h e  w h ic h  is  d ifficu lt to  tre a t.

T r e a t m e n t  is a im e d  a t  rem o v in g  th e  u n d e rly in g  causes  
w h e r e  th ese  c a n  b e  id e n t iã e d . S Ịm ple  m assa g e  m a y  h e lp  ư 
m u sc le  c o n tra c tio n  is a  p r o m in e n t  c o m p o n e n t  o f th e  p a in . 
N o n -o p io id  an a lg esics , s u c h  as a sp lr in  o t  o th e r  NSAIDs a n d  
p a ra c e ta m o ỉ, m a y  b e  tr ie d  ỉo r  in d iv id u a l a c u te  a tta c k s  of 
h e a d a c h e , b u t  a n a lg e s ic  o v e ru s e  m u s t  b e  a v o id e d  as th is  c an  
le a d  to  c h ro n ic  h e a d a c h e  re s is ta n t  to  o th e r  m ea su re s  (see 
M e d ic a tio n -o v e n ise  H e a d a c h e , p . 6 7 0 .2 ). O pio ids a lo n e  o r  
in  c o m b in a tio n  p re p a ra tìo n s  w i th  o th e r  an a lg esics  sh o u ld  
a lso  b e  a v o id ed . H y p n o tics  o r  s e d a d v e s  h a v e  so m etim es  
b e e n  used  in  c o m b in a tio n  p re p a ra tio n s  w ith  analgesics in  
t h e  m a n a g e m e n t of te n s io n - ty p e  h e a d a c h e  th a t  d lsrup ts  
s le e p  b u t, b e c a u s e  of t h e  p o te n t ia l  fo r  a b u se , th e y  sh o u ld  be 
a v o id e d  in  c h ro n ic  h e a d a c h e s . M u s d e  re la x a n ts  a p p e a r  to  
h a v e  littie  p la c e  in  t h e  m a n a g e m e n t  o f t e n à o n - ty p e  
h e a d a c h e ; a l th o u g h  so m e  p a tie n ts  m a y  resp o n d , resu lts  a re  
g e n e ra lly  d isa p p o in tin g . O th e r  d ru g s  t h a t  h a v e  b e e n  tried  
i n d u d e  v a lp ro a te  a n d  b o tu lin u m  A  to x in . P r o p h y la x l s  is 
p re íe ra b le  to  r e g u la r  s h o r t - te rm  u se  o f analgesics in  
c o n tro l l in g  c h ro n ic  t e n s io n - ty p e  h e a d a c h e .  T ricyc lic  
a n tỉd e p re ssa n ts , p a rt ic u la r ly  a m itr ip ty lin e , a re  generaU y 
co n s id e red  a s  firs t ch o ic e , a l th o u g h  b e n e ũ t  is rare ly  
co m p le te . T h e  m o d e  o f  a c tio n  is u n d e a r  a n d  a p p e ars  to  b e  
in d e p e n đ e n t  o f  a n y  a n tid e p re s s a n t a c tio n . I n  m o st cases, 
im p ro v e m e n t is s e e n  w i th  lovv doses, b u t  fu ll a n tid e p re s sa n t 
d o se s  are  n e c e s s a ry  i n  t h e  p re s e n c e  o f  u n d e r ly in g  
d e p ressio n . A d d it io n  o f  a  b e ta  b lo c k e r  su c h  as  p ro p ra n o lo l 
m a y  so m e tim e s  b e  o f  b e n e f i t  fo r  p a tie n ts  w i th  som e 
m ig ra in e  íe a tu re s .  T h e  a n tie p ile p tíc  to p ira m a te  h a s  also 
b e e n  tried  w i th  so m e  success.
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A lm o trỉp tan  M d a te  IBANM, USAN, riNNMi 
A lm òtrip tãn , M a la té d ';  A lm otrip tán , m a la to  d e ; A lm otrip tan i 
Malas; LAS-31416 (alm otrip tan); M a la to d e  a lm o trip tán ; PNU- 
180638E;.'Ạ/ibMÒTpMrỊTaHa MariaTÌ' ‘ .
l ‘-[({3 -[2 -(D ifnẹtny iầm inó)e thy0 indo l-5 -y f}m ethy t)su lfony l] 
py rro lid ine  m a ía té  (1:1).
€ ừ H ầ N 30 2S A f t Ạ = ^ 6 9 .6 r - \
C A S— 1Ỉ4323-57-6 (almoữipton); 181 183-52-8 (almotriptan 
malate).
ATC — NÓ2CC05. .
ATC Vet —  QN02CC05.
UNII — PJP3Ỉ2605E.

Uses and Administration
A lm o tr ip ta n  m a la te  is a  se lec tiv e  s e ro to n in  (5-H T i) a g o n is t 
w i th  a c tio n s  a n d  uses  sú n ila r  t o  th o s e  o f  s u m a tr ip ta n  
(p. 6 7 9 .3 ). I t  is u s e d  for th e  a c u te  t r e a tm e n t  o f  th e  h e a d a c h e  
p h a s e  o f m ig ra in e  a tta c k s . It s h o u ld  n o t  b e  u se d  for 
p ro p h y la x is . A lm o tr ip ta n  is g iv en  o ra lly  as t h e  m a la te , a n d  
d o ses  a re  e x p re s se d  in  te rm s  o f t h e  b a se ;  a lm o tr ip ta n  m a la te  
8 .7 5 m g  is e q u iv a le n t  to  a b o u t  6 .2 5  m g  o f a lm o tr ip ta n .

T h e  r e c o m m e n d e d  d o se  o f a lm o tr ìp ta n  is 12.5 m g  in  th e  
UK  a n d  6 .2 5  o r  12.5 m g  in  th e  U SA . II th is  is in eH ective, a 
s e c o n d  d o se  s h o u ld  n o t  b e  ta k e n  ío r  th e  sa m e  a tta c k . lf  
s y m p to m s  r e c u r  vvithin 2 4  h o u rs  a h e r  a n  in itia l re sp o n se , a  
s e c o n d  d o se  m a y  b e  ta k e n  a f te r  a n  in te rv a l  o f a t lea s t 2 
h o u rs .  N o m o re  t h a n  2 doses  s h o u ld  b e  ta k e n  in  a  2 4 - h o u r  
p e rio d . F o r  d o ses  ú t  h e p a tic  a n d  re n a l  im p a irm e n t  see  
b e lo w .
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1. H olm  KJ, S p e n c e r  CM . A lm o trip tan . CNS D ru gs  1999; 11; 1 59 -64 .
2 . K eam  SJ, t í  a l . À lm o ư ip ia n : a  rev ie w  o í  ỉts u se  ỉn  m ig ra ìn e . D rugs  2002; 

62 : 3 87 -414 .

Administration in hepatic or renal impairment. In
p a tie n ts  vvith h e p a tic  o r  se v e re  r e n a l  im p a irm e n t,  n o  m o re  
t h a n  12.5 m g  o ỉ  o ra l a lm o tr ip ta n  s h o u ld  b e  ta k e n  in  2 4  
h o u rs ;  a  s ta r tin g  dose  o f 6 .2 5  m g  m a y  b e  u se d . N o  dose  
a d ju s tm e n t  is n e e d e d  in  p a tie n ts  vvith m ild  to  m o d e ra te  
r e n a l  im p a irm e n t.

Migraine. F o r c o m p a r iso n  o f th e  re la tiv e  b e n e S ts  o f d iffer- 
e n t  tr ip ta n s  in  m ig ra in e , see  u n d e r  S u m a tr ip ta n , p . 6 80 .1 . 

P u r th e r  re íe re n c e s .
1. M a th e w  NT. E fficacy and  to le rab ilỉty  o f a lm o tr ip ta n  ỉn  c on tro lled  cỉìnỉeat 

tria ỉs. E u r  N e u ro l 2 005; 53  (suppl ỉ) ;  2 9 -3 3 .
2 . Pascuaỉ J .  E ÍScacy  and  to le rab ỉlity  o ỉ  a lm o tr tp ta n  ỉn  p o s tm ark eũ n g  

s u rv d lỉa n c e  s tu d ỉês . E u r  N eu ro ỉ 2005 ; 53  (suppỉ 1); 34 -40 .
3. D ah ỉo f CG, t í  a i  EÍCcacy, speed  o f  ac tio n  a n d  to ỉe rab iỉity  o í a ỉm o tĩip tan  

in  th e  a c u te  t r e a tm e n t  o f m ig ram er p o o le d  ind tv idual p a tỉe m  d a tâ  írom  
ỉo u r  r an d o m ỉx ed , d o u b le -b l in d , p la ce b o -c o n tro lle d  d in ic a l tria ls. 
C e p h a ìa ÌỊÌa  2006 ; 2 6 :4 0 0 - 8 .

4 .  C h e n  L G  A sh cro ít DM . M eta-anaỊysis  ex am ỉn ỉn g  th e  eíCcacy a n d  sa ỉety
o f  a ỉm o tr ip ta n  in  ỉh e  a cu te  tr e a ã n e n t  o f m ỉg ra ine . Headache  2007; 47: 
1 1 6 9 -7 7 . -

5. A n to n a d  F, t í  a i . A ỉm o tiip ta n  ỉo r  th e  t r e a tm e n t o f  a cu te  m ig ia in e : a 
rev ỉe w  o f  e a r ỉy  ỉm e rv e n d o n  ư ỉa ls . E x p e r t  R ev  N e u ro th e r ĩO lữ . 1 0 :3 5 1 -6 4 .

6. Pascuaỉ J , t í  a ỉ . A ỉm o tiip ta n : a  rev ỉe w  o f 10 y e a n ' d in ỉc a l e xperìence . 
E x p e r t  R r v  N e u rv íh e r  2010; 10: Ỉ 5 0 Ỉ - Ỉ 7 .

7 . Levris D W . A ỉm o tríp tan  ỉo r  th e  a c u te  ư e a tm e n t  o í ad o lesc en t raig ra ine . 
E xp e rt  Opm  P h arm aco th rr 2 0 ) 0 : 1 1 :2 4 3 1 - 6 .

8 . B u sso n e  G, t í  a L  A lxnotríptan ỉo r  m e n s tru a lly  r e ỉa te d  m ig ra ine . E xp ert  
o p in  P h arm aco ther 2011; 12: 1 933 -43 .

Adverse Eỉkcts and Precautìóns
A s fo r  S u m a tr ip ta n ,  p . 6 8 0 .2  a n d  p .  6 8 1 .2 .

A lm o ti ip ta n  s h o u ld  b e  g iv en  w ith  c a u tio n  to  p a tie n ts  
w i th  h e p a tic  im p a in n e n t  o r  s e v e re  r e n a l  im p a irm e n t.

P a tie n ts  w i th  h y p e rse n s it iv ity  to  su U o n a m id e s  m a y  
th e o re tic a lly  s h o w  a s im ila r  r e a c tio n  to  a lm o tr ip ta n .  (For 
d isc u ss io n  o f  c ro ss -re a c tiv ity  in  s u llo n a m id e s  a n d  su lla  
d ru g s  s e e  H y p e rs e n s i t iv i ty  u n d e r  S u lfa m e th o x a z o le ,  
p .  3 6 5 .3 .)

incidence of odverse effects. R e su lts  h o m  s tu d ie s  in v o l-  
v in g  m o re  t h a n  2 5 0 0  p a tie n ts  w i th  m ig ra in e  su g g ested  
th a t  a d v e rse  e ỉíe c ts  of a lm o tr ip ta n  w e re  i n h e q u e n t .1 T he  
c o m m o n e s t  a d v e rs e  e ííec ts  r e p o r te d  w e re  d izz iness, n a u s e a  
a n d  v o m itin g , h e a d a c h e , p a ra e s th e s ia ,  la t ig u e , a n d  d ro w si-  
n e ss , a ll o f  w h ic h  o c c u rre d  in  le ss  t h a n  3 %  o f p a tie n ts . 
T h e  in d d e n c e  o f  c h e s t  sy m p to m s  w a s  0 .2 %  in  2  larg e  
p h a s e  m  s tu d ie s .

1. D odỉck D W . O ra l a lm oorip tan  ỉn  th e  ư e a t in e n t  o ỉ m ỉg ra ine: sa ie ty  a n d  
tolexabU lty. H tũ ầ a d ìt  2001; 4 1 :4 4 9 - 5 5 .

Porphyria. T h e  D ru g  D a ta b a se  f o r  A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N o n v e g ia n  P o tp h y r ia  C e n tre  (N A PO S) a n d  
th e  P o rp h y x ia  C e n tre  Svveden, d a s s iỉ ie s  a lm o tr ìp ta n  as 
p ro b a b ly  n o t  p o ip h y T Ìn o g en ic ; it  m a y  b e  u se d  as  a  d ru g  o f 
firs t c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. T h e  D rug  D a tabase  for A cu te  P o rp h y ria . A vaỉlab ỉe  a t: h ttp : / /w w w . 
d ru g s-p o rp h y ria .o rg  (accessed 1 1 /0 4 /1 1 )

Intemờions
A s fo r S u m a tr ip ta n ,  p . 6 8 1 .3 .

All cross-reíerences reíer tó' entries in Volume A

Pharmacokinetics
A ỉte r  o ra ỉ  doses, p e a k  p la s m a -a lm o tr ip ta n  c o n c e n tra tio n s  
o c c u r  in  a b o u t  1 to  3 h o u r s ,  tv ith  a  b io av a ila b ility  o f a b o u t  
7 0 % . P ro te in  b in d in g  is  a b o u t  3 5 % . A lm o tr ip ta n  is 
m e ta b o lis e d  m a ỉn ly  b y  m o n o a m in e  o x id a se  ty p e  A  to  t h e  
in a c tiv e  in d o le  a c e tic  a d d  d e riv a tiv e , a n d  to  a  le s se r  e x te rn  
b y  c y to c h io m e  P 4 5 0  iso e n z y m e s  CY P3A 4 a n d  CY P2D6 to  
th e  in a c tiv e  g a m m a -a m in o b u ty iic  a d d  d e riv a tiv e . M o re  
t h a n  7 5 %  o ỉ  a n  o ra l  d o se  is  e x c re te d  in  th e  u r in e  a n d  th e  
r e m a ỉn d e r  in  ỉaeces . A b o u t  4 0 %  of th e  d o se  in  th e  u r in e  is 
e x c re te d  as  u n c h a n g e d  d ru g . T h e  p lasm a  e lim in a tio n  h a lí-  
Ufe is a b o u t  3 .5  h o u r s  in  h e a l th y  su b je c ts , in c re a sin g  to  
a b o u t  7  h o u r s  in  p a tie n ts  w i th  s e v e re  r e n a l  im p a irm e n t.

D is tr íb u tio n  in to  m ilk  h a s  b e e n  fo u n d  in  s tu d ie s  in  rats.

R e íe re n c e s .
1. Ja n sa t JM . t í  a i  A b so lu te  b toavaỉlab tiỉty , p h a rm a co ld n etics , a n d  u r ín a ry  

e x cre tỉo n  o í th e  n o v e ỉ a m ỉm ỉg ra tn e  a g e n t a ỉm o u ip ta n  ỉn  h e a ỉth y  m a le  
v o lu n te e rs . J  ơ m  P h arm aco ỉ 2 0 0 2 : 4 2 : 1303 -10 .

2. M cE nroe  JD , FleishaJcer JC . C ỉin ical p h a n n a c o k ỉn e iỉc s  o f  a ỉm o trip ta n . a  
-  s e ro to n ỉn  5-H T |»/io  re c e p to r  a g o n ỉs t fo r th e  t r e a tm e n t  o f  m ỉg ra ine . c /m

P h arm acokin tt 2005; 4 4 : 2 3 7 -4 6 .

ị Preparatíons
Proprietory Preparations (details are given in Volume B)

Single-ingredient Preparotions. Austriar. A lm ogrant; Belg.: 
Alm ogran; Canad.-. Axert; Denm.: A lm ogran; Fin.: Alm ogran; 
Fr.: Alm ogran; Cer.: A lm ogran; G r Alm ogran; A m ignu lt; IrL: 
Alm ogran; / r a i :  A lm ogran; A lm otrex; Neth.: Alm ogran; Norui.: 
Alm ogran; Port.: A lm ogran; A m ignu lt; Spain: Alm ogràn; 
Am ignul; Sweđ.: A lm ogran; Switz.: A lm ogran; UK: Alm ogran; 
USA. Axert.

Dihydroergotamine ỊBAN, riNNì

Dihidroergotamina; Dihydroergotamiini; Dihydroergotamin; 
Dihydroergotamina; Dihydroergotaminum; Diidroergotami- 
na; flnrnflp03pr0TaMMH.
(5S,8/?)-5-Benzyl-9,10-dihydro-12'-hydroxy-2'-methyl- 
3',6',18-trioxoergotaman.
C33H37N A = 5 8 3 .7  -
CAS — 511-12-6.
ATC —  N02CA01.
ATC Vet —  QN02CA01.
UNII —  436O5HM03C

Dihydroergotamine Mesilate I8ANM, riNNMi

Dihidroergotamina, mesilato de; Dihidroêrgotamin-mezilát; 
Dihidroergotamino mesilatas; Dihydroergotamiìnimesiíaatti; 
Dihydroergotamine, hnésilate de; Dihydroergotamine Mesy- 
late (USAN); Dihydroergotamine Methanesulphonate; 
Dihydroergotamini Mesilas; Dihydroergotaminmesilat; Dihy- 
droergotamin-mesylát; Dihydroergotaminy mezylan; Mesi- 
lato de dihidroergotamina; flnrn flpo3proT3MHHa Me3M/iaT. 
C33H37Ns05.CHẤS=679.8 
CAS —  6190-39-2.
ATC —  N02CA01.
ATC Vet —  QN02CA01. .
UNII —  81ẠXN7R2QT.

P h a rm a c o p o e ia s .  I n  Eur. (see  p . vii), Jpn, a n d  us.
P h . E u r . 8: (D ih y d ro e rg o ta m in e  M e sila te ). C o lo u rless  
crysta ls o r  a  vvhite o r  a lm o s t w h ite  a y s ta l l in e  p o w d e r . 
S ligh tly  so lu b le  in  vvater a n d  in  a lco h o l; sp a rin g ly  so lu b le  in  
m e th y l a lc o h o l. A 0 .1  %  s o lu tio n  in  vvater h a s  a  p H  o f  4 .4  to  
5 .4 . P ro te c t h o m  lig h t.

U S P  3 6 : (D ih y d ro e rg o ta m in e  M e sy la te ) . A  w h i te  to  s ligh tly  
yellovvish p o w d e r , o r  o f f-w h ite  to  ía in t ly  re d  p o w d e r , 
h a v in g  a  ía in t  o d o u r .  S o lu b le  1 in  125 oi vvater, 1 in  9 0  of 
a lco h o l, 1 in  175 o f  c h lo ro lo rm , a n d  1 in  2 6 0 0  of e th e r . p H  of 
a  0 .1 %  s o lu tio n  in  w a te r  is b e tv v e e n  4 .4  a n d  5.4. P ro te c t 
h o m  lig h t.

Dihydroergotamine Tartrate IBANM, riNNMi

Dihidroergotamina, tártrato de; Dihìdroergotamino tartratas; 
Dihidroergotamin-tartarát; Dihydroergptamiinitartraaai; 
Dihydroergotamine, Tartrate de; Dihỵdroergotamini íartras; 
Dihýdroergotarnin-tartarát; Dihydroergotamintartrat; Tartra-- 
to de dihidrổergotamina; £Ịnrnflpd3proTaMHHa TapĩpaT. 
^ . N sO ^ ã h a - i b í ^  :
C45 —  5989-77-5.
ATC —  N02CA01.
ATC Vet —  QN02CA01.

P h a rm a c o p o e io s .  I n  Eur. (se e  p .  v ii).

P h . E u r . 8: ( D ih y d ro e rg o ta m in e  T a r tra te ) . C o lo u rless  
crysta ls  o r  a  w h i te  o r  a lm o s t w h i te  c ry s ta llin e  p o w d e r . 
V ery  s lig h tly  so lu b le  in  vvater; sp a rin g ly  so lu b le  in  a lc o h o l. A 
0 .1 %  su sp e n s io n  in  vvater h a s  a  pH  o f  4 .0  to  5 .5 . P ro te c t 
h o m  ligh t.

Ưses and Administratiòn
D ih y d ro e rg o ta m in e  is a  s e m is y n th e t ic  e rg o t  a lk a lo id  h a t  
h a s  w e a k e r  o x y to d c  a n d  v a s o c o n s tr ic to r  e ííe c ts  t i a n  
e rg o ta m in e  (p. 6 7 4 .1 ) .  I ts  a c tiv ity  a s  a  5 -H T i a g o n i  t  is 
b e lie v e d  to  c o n tr ib u te  t o  i ts  a n tim ig r a in e  a c tỉo n . I t  is u se  ỉ  in  
t h e  t r e a tm e n t  o ỉ  m ig r a in e  a n d  d u s t e r  h e a d a c h e ,  a n d  in  th e  
t r e a tm e n t  o f  o r th o s ta t ic  h y p o te n s io n .  I t  h a s  a lso  b e e n  I sed  
fo r  t h e  p ro p h y la x is  o f  v e n o u s  th ro m b o e m b o lis m  see  
p .  6 7 3 .1 ).

D ih y d ro e rg o ta m in e  is  c o m m o n ly  u s e d  as  t h e  m e s i l a t ; b y  
su b c u ta n e o u s ,  in t r a m u s c u la r ,  o r  i n t i a v e n o u s  in je c t  o n , 
a l th o u g h  it m a y  a lso  b e  g iv e n  a s  a  n a s a l  s p ra y  o r  o ra lly  

F o r  th e  t r e a tm e n t  o f  mỉgralne a n d  to  t e r m ỉn a te  a n  a< u te  
a tta c k  o ỉ  cluster headache, d ih y d ro e r g o ta m in e  m e s ila  e  is 
u s u a lly  g iv e n  b y  s u b c u ta n e o u s  o r  in t r a m u s c u la r  in je c tio  1 in  
d o ses  o f  1 m g  re p e a te d , i ỉ  n e c e s s a ry .  a h e r  3 0  to  6 0  m in  Ites 
u p  to  a  m a x im u m  d a ily  d o s e  o ỉ  3  m g . If  a  m o re  r a p id  e ữ e  ^  is 
d e s ire d  i t  m a y  b e  g iv e n  in tr a v e n o u s ly  in  d o se s  o f  0 .5  o r  1 m g  
u p  to  a  m a x ỉm u m  d a ily  d o s e  o f  2  m g . T h e  to ta l  w e e k ly  c ose 
g iv e n  b y  a n y  r o u te  o f  in je c tio n  s h o u ld  n o t  e x c e e d  6  m g . rh e  
u s u a ỉ  n a sa l d o se  o f  d ih y d ro e r g o ta m in e  m e s i la te  ỉo r  a n  ai u te  
a tta c k  o í  m ig ra ln e  is 5 0 0  m ic ro g ra m s  s p ra y e d  in to  e tc h  
n o s tr i l  a s  a 0 .4 %  s o lu t io n  ío llovveđ  a í t e r  15 m in u te s  b> a n  
a d d it io n a l  5 0 0  m ic ro g ra m s  in  e a c h  n o s tr i l .  A  to ta l  in tr a n  tsal 
d o se  o f  2  m g  p e r  a t ta c k  s h o u ld  n o t  b e  e x c e e d e d . In  t h e  u  SA, 
th e  m a x im u m  l ic c n se d  in tr a n a s a l  đ o s e  in  2 4  h o u r s  is 3 m g  
a n d  in  a  7 -d a y  p e r io d  is 4  m g , w h i le  m a x im u m  d a ily  dose 5 of 
u p  to  4 m g  w i th  a m a x ũ n u m  d o se  o f  1 2 m g  in  a  7 -d a y  p e iio d  
h a v e  b e e n  g iv e n  in  o th e r  c o u n tr ie s .  D ih y d r o e r g o ta ơ  in e  
m a y  a lso  b e  g iv e n  o ra lly ; u p  to  lO m g  d a ily  h a s  b e e n  gi 'e n  
fo r  th e  ư e a tm e n t  o f  a c u te  a tta c k s  o f  m ỉg r a in e  w h i le  lo  ver 
o ra l  d o ses  a re  r e c o m m e n d e d  fo r  m ig ra in e  p ro p h y la x is .

D ih y d ro e rg o ta m in e  m e s i la te  h a s  a ls o  b e e n  u s e d  a lo n i : o r 
w i th  e t i le írũ ie  h y d r o c h lo r id e  (p. 1 3 7 9 .1 )  in  t h e  t r e a tm e r  t of 
orthostatic hypotension, in  u s u a l  o ra l  d o se s  o f up to  
lO m g  d a ily  in  d iv id e d  d o se s . D o ses  o ỉ  u p  to  4 0 10 6 0  m g  h  ive  
b e e n  u s e d  in  s o m e  p a tie n ts .

D ih y d ro e rg o ta m in e  ta r t r a t e  h a s  b e e n  u s e d  fo r  in d lc a ti  )n s 
s im ila r  to  th o s e  o f  th e  m e s ìla te .

Mediccrtion-overuse headache. D ih y d r o e r g o ta m in e  n a y  
b e  u se d  in  th e  t r e a tm e n t  o f  m e d ic a tio n -o v e r u s e  h e a d a  :he 
(p. 6 7 0 .2 ), in d u d in g  sy m p to m s  o f  e rg o ta m in e  w i th d ra v  al.

Migraine and dusier headache. A lth o u g h  s u m a tr ip ta  I is 
o h e n  th e  t r e a tm e n t  o f  c h o ic e  to  a b o r t  a c u te  a tta c k s  o f 
m ig ra in e  t h a t  d o  n o t  r e s p o n d  to  s im p le  a n a lg e s ic  p r e p í  ra- 
tio n s , p a re n te ra l  d ih y d ro e r g o ta m in e , e s p e d a l ly  w ith  a n  
a n tie m e tic ,  is a n  a l t e m a t iv e  fo r  p a t í e n ts  w h o  d e v e  op  
s e v e re  o r  r e h a c to ry  m ig ra in e  (p . 6 7 0 .3 ) .1-3 P re p a ra tio n s  íor 
in tr a n a s a l4 a n d  o ra l  u s e  a re  a lso  a v a ila b le  a n d  o n e  for 
in h a la tio n 3 is u n d e r  d e v e lo p m e n t.  I n  a  c o m p a r a tiv e  stu  iy , 
re l ie t  o f  m ig ra in e  w a s  s lo w e r  a í ie r  s u b c u ta n e o u s  d ih y d  ro- 
e rg o ta m in e  t h a n  a í t e r  s u b c u ta n e o u s  s u m a t r ip ta n ,  m t 
h e a d a c h e  r e c u r r e d  less o f te n .‘  I n  o th e r  s tu d ie s ,  in t r a n í  sal 
d ih y d ro e rg o ta m in e  w a s  n o t  a s  e l í e a iv e  a s  s u b c u ta n e o  JS7 
o r  in ơ a n a sa l*  s u m a t r ip ta n .  v

D ih y d ro e rg o ta m in e  is  a ls o  u s e d  in  t h e  t r e a tm e n t  of 
d u s te r  h e a d a c h e  (p . 6 7 0 .1 ) ,  u s u a lly  i n  e m e r g e n c y  s e tt ìr  gs, 
w h e r e  it  is g iv e n  to  a b o r t  in d iv id u a l  h e a d a c h e  a tta c k s .

1. S co n  AK. D ih y d ro e rg o ta m in e : a  revievv o f  Its u se  ỉn  th e  ư e a tm e r  L of 
m ỉg ra in e  a n d  othCT h c a d a c h c s . ơ in  N cu rv p h a rm a co ỉ 1992; 15: 2 8 9 - 1 6.

2 . S lỉberste ìn  SD, Y oung  W B . S a ỉe ty  a n d  c ỉĩic ac y  o i e rg o ia m in e  ỉa i t r a te  m d 
d ỉh y d ro e rg o u m ỉn e  in  th e  ư e a ư n e n t  o f m ig ra ỉn c  a n d  s ia tu s  m ig ra in c  us. 
N eurology  1995; 45 : 5 7 7 -8 4 .

3. C o ỉm an  L t í  a l . P a re n te ra l d ih y d ro e rg o ta n ũ n e  ío r  a c u te  m ig r ine  
h e ad a ch e : a  sy ste m a tic  re v ie w  o ỉ  ứ ic  ỉ ir e ra m re . A n n  E m e rg  M e d  2005, 45: 
3 9 3 -4 0 1 .4. S ape r JR . S ilberste in  s. P h a n n a c o lo g y  o f  d ỉh y d io e rg o ta m in e  md
e v ỉd en c e  fo r eíO cacy a n d  sa ĩe ry  in  m ig ra in e . H eadache  2 0 0 6 ; 4 6  (supp  4): 
S 171 -S 1 8 1 . ____

5. A u ro ra  SK. t í  a i . M A P 0004 , o ra ỉỉy  in h a le d  D H E: a  random ỉ; ed, 
c o n ư o lle d  s tu d y  ỉn  th e  a c u te  t r e a tm e n t  o f  m ỉg ra ỉn e . H eadache  201 ỉ ;  51: 
50 7 -1 7 .

6. W ỉn n e r  p . t í  a ỉ . A  d o u b le -b ỉ in d  s tu d y  o f s u b c u ta n e o u s  d ih y d ro e r  ot- 
a ra ỉn e  vs s u b c u u n e o u s  s u m a tr ip ta n  in  th e  t r e a tm e n t  o ĩ a c u te  m igra  ae. 
A r d i  N ru ro l  1996; 53 : 1 8 0 -4 .

7 . T o u ch o n  J , t í  a L  A  c o m p a riso n  o í s u b c u ta n e o u s  su m a tr ip ta n  n d  
d ih y d ro e rg o ta m in e  na sa l sp ra y  in  th e  a c m e  t r e a u n e n t  o f  m ig ra  ne. 
N euro ỉogy  1996; 4 7 : 3 6 1 -5 .

8. B o u re au  F, t í  a i . A  c ỉin icaỉ c o m p aríso n  o i su m a tr íp ta n  n a sa ỉ sp ray  nd  
d ih y d ro e rg o ta m in e  n a  sa] sp ra y  in  th e  a c u te  t r e a n n e m  o f  m ỉg ra in e . ì »t J 
ơ i n  P ra đ  2000 ; 54 ; 2 8 1 -6 .

Orihostatic hypotension. D ih y d r o e r g o ta m in e  m a y  b e  o f 
u se  in  p a tie n ts  w i th  r e h a c to r y  o r th o s ta t ic  h y p o te n s im  
(p. 1 6 3 4 .3 ). I t  is  s o m e t im e s  u s e d  in  p r e p a r a tio n s  w  th  
sy m p a th o m im e tic s  s u c h  a s  e t i le í r in e .  A i te r  p a re n te ra l  
d ih y d ro e rg o ta m in e , s ta n d ln g  b lo o d  p r e s s u r e  is  Lncreasi :d. 
b u t  to ta l  p e r ip h e ra l  re s is ta n c e  a n d  s u p in e  b lo o d  p res s i re  
a re  a lso  in c re a se d .1 I t  d o e s  n o t  p r e v e n t  p o s tp r a n d ia l  h y Ị  o- 
te n s io n , p re s u m a b ly  b e c a u s e  it  d o e s  n o t  c o n s tr ic t  t tie  
s p la n c b n ic  v e in s , a l th o u g h  u s e  w i th  c a tte m e  m a y  o v  :r- 
c o m e  th is  p ro b le m . T h e  m a in  đ is a d v a n ta g e  o f  d ih y d  o- 
e rg o ta m in e , h o v v ev er, is  t h a t  i t  is  in e ữ e c tiv e ,  o r  a t  b  :st 
vveakly e ữ e c tiv e , w h e n  g iv e n  o ra lly , a l th o u g h  th e r e  1 as 
b e e n  so m e  e v id e n c e  t h a t  o ra l  e rg o ta m in e  t a r t r a te  m a y  be 
o f v a lu e .
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D ih y d ro e rg o ta m in e  h as  b e e n  s u g g e s te d  ío r  u se  in  th e  
p r e v e n t io n  o f  h y p o te n s io n  a s s o d a te d  vvith e p id u ra l2 o r  
sp in a l a n a e s th e s ia .3 t h e  u s u a l  m a n a g e m e n t  o f w h lc h  is 
d isc u sse d  in  T r e a tm e n t  o f  A d v e rs e  E H ects of L ocal 
A n a e s th e tíc s , p . 1 9 8 3 .1 . I t  h a s  a lso  b e e n  t r ie d  i n  th e  
m a n a g e m e n t  o f h y p o te n s io n  a s s o d a te d  w i th  h a e m o d ia -  
lysis.4

1. A n o n y m o u s . M a n ag e m en t o ỉ o r th o s ta tic  h y p o tc n ã o n . L a n a t  1987; ỉ: 
1 9 7 -8 .

2. M a ttỉỉa  M . t í  a i  D ỉh y d ro e rg o ta m ỉn e  In  che p re v e n d o n  o ỉ  h y p o te n ã o n  
a sso cỉa te d  w ith  c x tra d u ra l ã n ae s th es ỉa . B r  J  A n a ts th  1985; 57: 9 7 6 -8 2 .

ỉ .  C ritc h le y  LAH, W o o đ w a rd  DK. H a e m o d y n a m ỉc  e ỉĩe c u  o f  th rce  doses o f 
d ỉh y d ro e rg o u m in e  d u r ỉn g  sp ina l a n a e s th e s ia . B r  ]  A n aesth  2001 ; 87: 
4 9 9 -5 0 1 .

4. M ỉỉu tín o v ic  s. D íhy d ro erg o ta m in  in  d e r  B e h a n d lu n g  y o n  P a tie n te n  m ỉt 
sy m p to m atỉsch e r  H yp o to n ỉe  w ă h r e n d  D aue rh ẵ m o d ỉa ỉy se . A rm eừn iữe l-  
Ịó n d a m g  1987; 37 : 554-6.

Venous rtiromboembolism. S ta n d a rd  p ro p h y la x is  fo r  s u r-  
g ical p a t ie n ts  a t  h ig h  risk  o f  v e n o u s  th ro m b o e m b o lism  
(p . 1 2 7 4 .1 )  is u s u a lly  w ith  a n tic o a g u la n ts ,  w i th  u n ỉra c -  
t io n e d  o r  lo w -m o le c u la r -w e ig h t  h e p a r in  b e in g  th e  m o st 
vvidely u s e d . D ih y d ro e rg o ta m in e  c a n  re d u c e  v e n o u s  stasis 
b y  v a s o c o n s tr ìc tío n  o f  c a p a d ta n c e  vesse ls a n d  h a s  
e n h a n c e d  p o s to p e ra tiv e  p ro p h y ỉa x is  w h e n  u se d  w ith  h e p -  
a r in .1 T h e  u s e  o f d ih y d ro e rg o ta m in e  w i th  lo w -m o le c u la r-  
vveight h e p a r in  h a s  b e e n  s h o w n  to  b e  o f  s im ỉla r  e íB cacy  to  
d ih y d ro ẹ rg o ta m in e  w ith  h e p a r in .3-3 H o w e v ẹ r, a lth o u g h  
d ih ỹ d ro ẹ rg õ c a m in e  m ig h t  e n h a n c e  t h e  e tte c t  o f  h e p a rin ,  a  
ưs N a tio n a l  In s t i tu te s  o f H e a l th  c o n s e n s u s  c o n íe re n c e  
w a m e d  ol t h e  p o te n t ia l  r isk  a s s o d a te d  vvith  its  v a so co n - 
s tr ic tiv e  e ữ e c ts , a n d  th e  c o n tra - in d ic a t io n s  to  its  u se 4 (see 
a lso  E ífế c ts" o n  th e  C a rd io v a sc u la r  S y s tem , u n d e r  A d v erse  
E ữ ects , b e lo w ) .

ỉ .  ỉ in d b l ã d  B .  P rophy lax ỉs  o f postope rac lve  th ro m b o e ra b o lisn i vvich ìo w  
d o se  h e p a r in  â lo n e  o r  ỉn  c o m b ỉn a d o n  w ith  đ ihyd ro erg o ía m in c : a 
rcv ie w . A eta  O ù r  S ca n d  1988; (supp l 543): 3 1 -4 2 .

2. S a sa h a ra  A A , t í  a l . L ọw  m o le cu la r  w d g h t  h e p a r in  p ỉu s  d ih yd roergo t-  
a m in e  ĨOT  p ro p h y b u d s  o f  p o s to p e n c iv e  d e e p  v e in  th rom bosỉs . B r  J  Su r$  
1986; 73 : 6 9 7 -7 0 0 .

3. H aas s ,  e t a l . P rophyU x is  o f d e ep  v e ỉn  th ro m b o s is  ỉn  h ig h  rỉsk p a tíen ts  
u n d e rg o ỉn g  tocal h ip  rep ỉa ce m e n t w ỉth  lo w  m o le cu ia r  w eỉg h t h e p a r in  
p ỉu s  d ih y d ro e rg o ta m in e . A rzn à m itte lfo rsd a m g  1987; 3 7 :8 3 9 -4 3 .

4 . N IH  C o n se n su s  D evc lopm enL  P re v en tìo o  o f v e n o u s  th rom bosis  a n d  
p u ỉm o n a ry  einboU sm . J A M A  1986; 2 5 6 :7 4 4 - 9 .

Adverse Effeds and Treatment
A s ỉo r  E rg o ta m in e  T a r tra te , p . 6 7 4 .2 , a ỉ th o u g h  v aso co n stric - 
t io n  m a y  b e  less p r o n o u n c e d  a n d  th e  ừ e q u e n c y  o f n a u s e a  
a n d  v o m it in g  lo w e r  w ith  d ih y d ro e rg o ta m in e  m es ila te  t h a n  
w i th  e rg o ta m in e  ta r t ra te .  D ih y d ro e rg o ta m in e  d o e s  n o t  
a p p e a r  to  p ro d u c e  p h y s ic a l d e p e n d e n c e .

Effects on the cardiovoscular System. T h e re  h a v e  b e e n  
c o n ũ ic tin g  re p o r ts  o n  th e  r isk  o f  v a so sp a sm  in  p a tie n ts  
g iv e n  d ih y d ro e rg o ta m in e  w ith  h e p a r in  f o r  th ro m b o e m b o -  
lism  p ro p h y la x is .  V asospastic  o r  n e c ro t ìc  rea c tio n s  h a v e  
b e e n  r e p o r te d  o n  se v e ra l  o cc as io n s  d u r in g  su c h  th e ra p y .1-4 
I n  a n  A u s tr ia n  s tu d y  o f  1 47  2 9 0  p a tỉe n ts  g iv e n  d ru g  
p ro p h y la x is  fo r  th ro m b o e m b o lism , c o m p lica tio n s  a tt r ib u -  
tab le  to  e rg o tism  w e re  se e n  in  142  o f  6 1 0 9 2  (0 .2 3 % ) w h o  
re c e iv e d  d ih y d ro e rg o ta tn in e  a n d  h e p a r in .5 O th e rs ,6 h o w -  
e v e r, s a tv  o n ly  1 ca  se  o f  v a so sp a sm  in  5100  tra u in a  
p a tie n ts  (0 .0 2 % ) g iv e n  th e  c o m b in a tio n . In  1989 th e  
Svvedish A d v e rse  D ru g  R e a c tio n s  A d v iso ry  C o m m itte e  
r e p o r te d 7 t h a t  u p  to  th e  e n d  o f  S e p te m b e r  1987 th e  m a n u -  
í a c tu re r  h a d  rec e iv e d  201 re p o r ts  o f  v aso sp a s tic  rea c tio n s  
a s s o d a te d  w i th  th e  u s e  o f Orstanorm (d ih y d ro e rg o ta m in e  + 
lid o c a in e )  w i th  h e p a r in .  P e r m a n e n t  d a m a g e  o c c u rre d  in  
5 9 %  o f  th e s e  p a tỉe n ts .  V asospastic  r e a c tio n s  h a d  o c c u rre d  
m o re  í r e q u e n t ly  in  p a tie n ts  w h o  h a d  u n d e rg o n e  su rg e ry  
£or ữ a u m a  a n d  th e  p ro g n o sis  fo r  s u c h  p a tie n ts  vvas g e n e r-  
a lly  p o o r e r  t h a n  fo r  o th e rs .  S in ce  t h e  risk  o f p e rm a n e n t  
d a m a g e  a p p e a re d  to  b e  re la te d  to  t r e a tm e n t  le n g th  th e  
C o m m itte e  r e c o m m e n d e d  th a t  th is  p re p a ra tio n  s h o u ld  n o t  
b e  g iv e n  í o r  m o re  t h a n  7  days.

1. v a n d e n  B erg  E. e ta l . E rgoiism  lc a d in g  to  th re a te n e d  U m b a m p u ta t io n o r  
to  d e a th  ỉn  tw o  p a tie n ts  g iven  h c p a r in -d ỉh y đ ro e rg o ta m ỉn e  p ro phy laxữ . 
La n e t í  1982; I: 9 5 5 -6 .

2 . v a n  d e n  B erg  E .  t í  a i  V ascu ỉa r spasm  d u iin g  th rom boem bo llsm  
p ro p h y ỉa x ỉs  w ith  h e p a r in -d ih y đ ro e rg o ta m in e . L a n c t í  1982; Uỉ 2 6 8 -9 .

3. M o n re a ỉ M . t í  a l . S k in  a n d  ro u s d e  n e c ro s is  d u r ín g  h e p a r in -  
d ih y d ro e rg o ta m ỉn e  p ropby lax ỉs . La r tc tí 1984; U: 820.

4 . K ilroy  R A . t í  a l. V ascu lar sp a sm  d u r in g  b e p a r in -d ih y d ro e rg o tam in e  
p ro p h y lax is . ơ in  P h a rm  1987; 6 : 5 7 5 -7 .

5. G a tte re r  R . H rgotism  as com piỉcacỉon  o f th ro m b o e m b o ỉic  p rophy ỉax is  
w ith  h e p a r ỉn  a n d  d ih y d ro e rg o ta m ỉn e . L a n c t í  1986; U: 6 3 8 -9 .

6 . Sch ỉag  G, t í  a l . R isk /b en efii o ỉ  h e p a r in -d ih y d ro e rg o ta m ỉn e  th ro m b o e m - 
bo lỉc  p ro p h y ỉa x b . L a n c t í  1986; ỉ t i  1465.

7 . Sv red ísh  A dverse  D rug  R eac tỉoo  A đv ỉso ry  C o o u n ỉtte e . D ihydrocrgot- 
a m in e  +  ỉỉdocaine  -  vasospasm . B u ì l  S w e d  A d verse  D m g  B ta c t A d v iso ry  
C o m m ittu  1989; (54): 1.

Fibrosis. F o r  r e íe re n c e  to  B brosis a sso c ia te d  w i t h  th e  
a d m in is u a t io n  o f d ih y d ro e rg o ta m in e , se e  M e th y se rg id e  
M a le a te , p .  6 77 .2 .

Precautions
As íor E rg o ta m ỉn e  T a r tra te , p . 6 7 5 .1 .

Cardiovascular disorders. F or s p e d ũ c  c o n n a - ỉn d ic a t io n s  
a n d  p re c a u tio n s  in  c a rd io v a sc u la r  d iso rd ers , s e e  u n d e r  
E rg o ta m in e , p . 675 .1 .

Porphyria. T h e  D ru g  D a tab ase  fo r  A cu te  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 PO S) a n d  
th e  P o rp h y ria  C e n tre  S w ed en , c lassưies d ih y d x o e rg o t-  
a m in e  as p o r p h y r in o g e n ic  it s h o u ld  b e  p re sc r ib e d  o n ly  fo r  
co m p e llin g  rea so n s  a n d  p re c a u tío n s  s h o u ld  b e  ta k e n  in  a ll 
p a tie n ts .1

1. T he D n ig  D atabase  ỉo r  A cute  P o rp h y ria . A vaiỉable a t:  h t tp : / /w w w . 
d rugs-p o tp h y ria .o rg  (accesscd 1 1 /0 4 /ỉ  ỉ )

Interadions
A s fo r E rg o ta m in e  (p. 6 7 5 .2 ).

U se w i th  o th e r  v a s o c o n s tr ic tiv e  d ru g s , ỉ n d u d in g  
s u p p le m e n ta ry  a n tìm ig ra in e  ư e a tm e n t  w i th  e rg o ta m in e  o r  
s u m a tr ip ta n ,  sh o u ld  b e  av o id ed .

Pharmacokinetics
P e a k  p la s m a -d ih y d ro e r g o ta m in e  c o n c e n ư a t ìo n s  o c c u r  
vvithin a b o u t  1 to  2  h o u rs  a f te r  o ra l  d o ses, a b o u t  3 0  
m in u te s  a l te r  in tr a m u s c u la r  in je c tio n , a b o u t  15 to  4 5  
m ln u te s  a í te r  su b c u ta n e o u s  in je c tío n , a n d  a b o u t  4 5  to  55 
m in u te s  a f te r  in ư a n a s a l  doses. H ovvever, th e  b io a v a ila b ili ty  
o f  d ih y d ro e rg o ta m in e  a f te r  o ra l d o se s  is v e ry  lo w ; v a lu e s  
r a n g in g  h o m  less t h a n  0.1 to  1 .5 %  h a v e  b e e n  re p o r te d .  
A lth o u g h  d ih y d ro e rg o tạ m in e  is in c o m p le te ly  a b s o rb e d  h o m  
th e  g a s tr o in te s tin a l  t ra c t, t h e  lo w  b io a v a i ỉa b i l i ty  is 
c o n s id e red  to  b e  d e te rm ỉn e d  p r ìm a rily  b ý  e x te n s iv e  f irs t-  
pass  h e p a tic  m eta b o lism . B io av a ilab ility  a ỉ te r  in tta n a s a l  
d o ses  is 4 3 % . D ih y d ro e rg o ta m in e  is  90  to  9 5 %  b o u n d  to  
p lasm a  p ro te in s .

D ih y d ro e rg o ta m in e  u n d e rg o e s  e x te n ã v e  m e ta b o lism , 
th e  m a jo r  m e ta b o li te ,  8 '-p - h y d ro x y d ih y d ro e rg o ta m in e , 
b e in g  a a iv e .  P lasm a  c o n c e n tra tío n s  o f th is  m e ta b o li te  a re  
g re a te r  t h a n  th o se  o f  d ih y d ro e rg o ta m in e . A  í u r t h e r  
o á đ a t io n  s te p  p ro d u c e s  8 ',1 0 '-d ih y d ro x Y d ih y d ro e rg o ta -  
m in e , vvhich is a lso  ac tlve . O th e r  m e ta b o li te s  a re  a lso  
{orm ed. M o st of a  d o se  is e x c re ted  as  m eta b o li te s , m a in ỉy  in  
th e  bile ; 5 to  10%  is e x c re te d  in  t h è  u r in e  o f  w h ic h  o n ly  
ư a c e  a m o u n ts  a re  o f  u n c h a n g e d  d ru g . T h e  e lim in a tio n  o ỉ  
d ih y d ro e rg o ta m in e  is  b ip h a s ic  h a lí- liv e s  o f a b o u t  1 to  2  
h o ũ rs  a n d  2 2  to  32  h o ũ rs  h a v e  b e e n  re p o r te d  fo r  th e  2 
p h a ses , re sp ec tìv e ly .

R e íe re n c e s .
1. l i t t ỉ e  PJ, t í  a ỉ . B ioavaỉỉab iỉity  of d ỉh y d ro e rg o ta m in e  in  m a n . B r  J  ơ i ỉ t  

Pharm aco l 1982; 13: 7 8 5 -9 0 .
2 . M 0U er-S đ iw e ỉn ỉtzer E . P harm acoỉỡgica ỉ accỉons o f th e  m a in  m e tab o ỉlte s  

o f d ỉh y d ro erg ữ tam ỉn e . E u r J Q i r t  P h a rm a a l  1984; 26 : 6 9 9 -7 0 5 .
3. de  M arées H. t í  a i . R e ỉa tỉonsh ỉp  betvveen th e  v e n o c o n su ỉc to r  a c tiv ỉty  o f 

d ỉh y d ro e rg o u m in e  a n d  i u  p h a n n a c o ỉr in e tỉa  du ring  a c u te  a n d  d ư o n ỉc  
oral dosỉng . E u r  J  ơ ỉ n  P h arm ato i 1986; 30 : 685 -9 .

4. H um b e rt H. t í  a i . H u m a n  p h a rm a co ld n etícs  oC d íh y d ro e rg o ta m ỉn e  
ad m in istered  by  n a sa l sp ray . ơ ù t  P h a ư n a co ỉ T h e r  1996; 60 : 2 6 5 -7 5 .

Preparations
Proprietary Preparations (details a re  g iven  in  V olum e B)

Single-ingredient Preparolions. AustraL: D ihydergot; Austria: 
Detemes; DHE; D ihydergot: Ergont; Ergovasan; M igranaỉ; Belg.: 
Dịergo; D ihydergot; Dystonal; CaruuL: M igranal; Chữur. Seglor 
( Í Í S ỉk ) ;  Cz.\ D ihydergott; Fin.: O rstanorm ; F r .: Ikaran; 
Seglor; Tam ik; Ger.: Agitỷ; A ng ionorm t; DET M S; DHE+; Ergo- 
tam ; Verladyn; Gr.: Bobinum ; Cozetam in; D ihydergot; H em od- 
nol; Pervone; Tusedon; V erteblan; Yugovasin; Inđia: DHE; 
M igranib Inđon.: D ihydergott; Ital.: Diidergot; Seglon Mex.\ 
Dihydergot; Netk.: M ig ranalt; Port.: Seglon Spairt'. D ihyder- 
g o tf; SwecL: O rstanorm ; Switz.\ Dihydergot; E rg o to n ta e t; 
Thai.: Poligot; USA: DHE; M igranal; Venei.: D ihydergot.

Muhi-ingredient PreparaHom . A r g Polper Vascular,- Austria: 
Agilan; EHortil comp; H ypodynt: Tonopan; V en o to p t; Braz.: 
Ceíalium; Cetaliv; Enxak; M igraliv; Parcel; T onopan; Chile: 
Emagrim; M igra tapsin t; Migrax; F r.: Diergospray; Ger.: 
Dihydergot plus; E ílortil plusỷ; Mex.: Parsel; T onopan; Spain: 
Tonopan; Switỉ.: D ữiydergot p lu sf; Dữiydergot; EHortil p lu s t;  
Veneĩ.: B rudob Dden; Dob Ivagan; Letydob Parsel.

phamiacopoeial Preparalions
U SP 36: D ihydroergotam ine M esylate Injection.

Eletriptan Hydrobromide
(BANM, USAN, riNNMI

• Eleừiptaanihydrobrọmidi; Élétriptan,. Bromhyđrate d'; Ele- 
triptán, hidrobromurode; Eletríptanhydrobromìđ; Eleừiptani 

■ Hydrobromidum,- Hídróbromuro' de eletriptán; UK--TT6044- 
04,3/ieTpMnThHa rnapoõpoMM/Ị. ■ ! ' : ' ; "
;34[(fl);T-Methýl-2-pyrr9 lidiriyllméttiyl)75-f2-(pher^lVulfonyi)v 
ethyl]indole hydrobromide ‘ ’ '
C22H2ỂN20 2S,HBr=463 4 '• -  ' * ; ỵ r  1 , :
CAS —  143322-58-1 (eletrìptan), 177834-92-3 ’ (eletnptan 

.hydrobromide). : ‘ . ' :  ■
ẠTC —  N02CC06.

ATC Vet — QN02CC06.
UNII — M41W832TA3.

Uses and Administratíon
E le tr ip ta n  h y d ro b ro m iđ e  is a  se lec tív e  se ro to n in  (5-H Ti) 
a g o n is t  w ith  ac tio n s  a n d  u se s  s in ù la r  to  th o se  o f s u m a tr ip ta n  
(p. 679 .3 ). I t  is u s e d  f o r  a c u te  t re a tm e n t  o f th e  h e a d a c h e  
p h a s e  of m ig ra in e  a tta c k s . I t  s h o u ld  n o t  b e  u se d  for 
p ro p h y lax is. E le o ip ta n  is g iv e n  o ra lly  as  th e  h y d ro b ro m id e , 
b u t  doses a re  e x p re s se d  in  te rm s  o f  th e  base; e le tr ip ta n  
h y d ro b ro m id e  2 4 .2  m g  is e q u ỉv a le n t  to  a b o u t  2 0  m g  o f 
e le trip ta n .

U K  licensed  p ro d u c t  in ío rm a t ío n  re c o m m e n d s  a  u s u a l  
d o se  o f 4 0  m g; ư  th is  is  in eH ectiv e , a  s e co n d  dose  sh o u ld  n o t  
b e  ta k e n  ÍO T  th e  sa m e  a tta d c . II symptoms T C C U T  w ith ỉn  2 4  
h o u r s  after a n  ỉn itia l resp o n se , a  s e co n d  do se  m a y  b e  ta k e n  
a í te r  a n  in te rv a l of a t  le a s t  2  h o u r s .  D oses o ỉ  80  m g  m a y  b e  
u se d  in  su b se q u e n t a tta c k s , b u t  s h o u ld  n o t  b e  re p e a te d  
v d th in  a  2 4 -h o u r  p e rio d . us l ic e n sed  p ro d u c t in ỉo rm a tio n  
a llo w s  a  lo w e r dose  o f  2 0  m g  w ith  a  m a x im u m  sin g le  do se  of 
4 0  m g  a n d  a  m a x im u m  d a ily  d o se  o í  8 0  m g . F o r  doses  in  
r e n a l  im p a ứ m e n t, see  b e lo w .

A d m in is tra tio n  in  r e n a l  im p a in n e r i t .  UK  lic e n sed  p ro d u c t 
in ío rm a tío n  ỉo r  e le t r ip ta n  recommeads a n  o ra l d o se  oí 
20 m g  in  p a tie n ts  w i th  m ild  to m o d e ra te  re n a l  im p a irm e n t;  
th e  m a x ũ n u m  d a ily  d o se  s h o u ld  n o t  e x c e e d  4 0  m g . E le- 
t r ip ta n  sh o u ld  n o t  b e  u s e d  in  se v e re  im p a irm ẹ n t.

M ig ra in e .  F o r  c o m p a r iso n  o f  th e  re la tiv e  b e n e Ễ ts  o f  dU ỉer- 
e n t  trip ta n s  in  m ig ra in e , see  u n d e r  S u m a tr ip ta n , p . 680 .1 . 

F u r th e r  re íe re n c e s .
ỉ . M a thcw  NT, t í  a l . T ỡỉerab ỉỉity  a n d  sa ỉe ty  o í e ỉe tr ỉp tan  ỉn  th e  tre a tm e n t o ỉ 

m igra ine: a  c o m p rehens ỉve  rev ie w . H e a d a à u  2003; 45 : 96 2 -7 4 .
2. T akiya U t í a L  Sa ỉe ty  a n d  eSScacy o f  e ỉe t ĩ ỉp u n  In th e  tr e a tm e n t of a cu te  

m lgra ỉne. Pharm acotherapy  2006; 26 : ỉ  15 -28 .
3. M cC orm ack n ,  K eadng  G M . E le trỉp tan : a  r ev ỉew  o ỉ its use  in  th e  acu te  

trea tm e n t o í  Q ìỉgraine. D r u p  2006 ; 6 6 :1 1 2 ^ -4 9 .
4. Sam ỉrin ỉ G , t í  a ỉ. E le trỉp tam  a  rev ỉe w  a n d  n c w  penpeccives. E x p t r t  R ev  

N tu ro ứ u r  2006 ; 6 :1 4 1 3 -2 1 .
5. S a ndrin i G, t í  a ỉ . E letrỉpcan . B xp ert O p in  D ru g  M tía b  T ơ xko l 2009; 5: ỉ  5 8 7 -  
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Adverse Eữects and Precautions
As lo r  S u m a trìp ta n , p . 6 8 0 .2  a n d  p . 6 8 1 .2 .

E ỉe tr ip ta n  sh o u ld  n o t  b e  u s e d  in  p a tie n ts  w i th  s ev ere  
h e p a tic  ứ n p a irm e n t; hovvever, th is  is d u e  to  a  lack  o f d a  ta. 
N o  d osage  a d ju s tm e n t is n e e d e d  in  m ild  o r  m o d e ra te  h e p a tic  
im p a irm e n t.  B lo o d  p re s s u re  e ỉỉe c ts  o f e le t r ip ta n  a re  
in c re a se d  in  r e n a ỉ  im p a irm e n t  a n d  th e re ío re  U K  licen sed  
p r o d u a  in ỉo rm a tio n  r e c o tn m e n d s  th a t  it  sh o u ld  b e  u se d  
vvith c a u tio n  in  p a tie n ts  w i th  m ild  to  m o d e ra te  re n a l 
im p a irm e n t; ỉts  u se  in  th o s e  w i th  s e v ere  r e n a l  ím p a ir tn e n t is 
c o n tra -in d ica te d .

B re a s l  le e d in g . E le ti ip ta n  is d is tr ib u te d  in to  b re a s t  m ilk . 
T h e  licensed  p ro d u c t  in ío rm a t io n  S tates th a t  in  a  s tu d y  of 
8  vvom en g iv e n  a  sin g le , 8 0 -m g  d o se  of e ỉe trịp ta n , th e  
m e a n  to ta l a m o u n t  e x c re te d  in to  b re a s t  m ilk  o v e r  2 4  
h o u n  w as 0 .0 2 %  o f t h e  d o se . N o n e th e le ss , c a u tio n  is 
a d v ised  w h e n  e le tr ip ta n  is  u s e d  in  b re a s t- ỉe e d in g  w o m e n ; 
in ỉa n t  e x p o su re  c a n  b e  m in im ise d  b y  av o id in g  b rea s t feed - 
in g  lo r  2 4  h o u r s  a l te r  tre a tm e n t.

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  by  th e  N orvvegian  P o rp h y ria  C e n tre  (NAPOS) a n d  
th e  P o rp h y ria  C e n tre  Svveden, dassU ies  e le tr ip ta n  as  possi- 
b ly  p o rp h y rin o g e n ic ; i t  s h o u ld  b e  u se d  o n ly  w h e n  n o  sa fe r 
a lte m a t iv e  is a v a ila b le  a n d  p re c a u t io n s  sh o u ld  b e  consid - 
e re d  in  v u ln e ra b le  p a tie n ts .1

1. T he  D rug D atabase  fo r A cu te  P o rphy ria . A vaiỉable at: h ttp : //w w w . 
drugs-po rphy ria .o rg  (accessed 11 /04 /11 )

Interactions
A s ío r  S u m a tr ip ta n , p . 6 81 .3 .

E le tr ip ta n  sh o u ld  n o t  b e  g iv e n  w ith  p o te n t  in h ib ito rs  of 
th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P3A4 su  c h  as e ry th ro -  
m y c ỉn  a n d  k e to c o n a z o le ;  in c re a se d  p la sm a  lev e ls  of 
e le tr ìp ta n  h a v e  b e e n  n o te d  a f te r  su c h  c o m b in a tio n s . I t  is 
re c o tn m e n d e d  th a t  e le t r ip ta n  s h o u ld  n o t  b e  ta k e n  vvdthin a t 
le a s t  7 2  h o u r s  o í  t r e a tm e n t  yvith  s u c h  d rugs.

Phannacokinetìcs
A ỉte r  o ral d o se s  e le t r ip ta n  is ra p id ly  a n d  w e ll ab so rb e d  (at 
lea s t  8 1 % ) a n d  h a s  a  b io a v a ila b ili ty  o f a b o u t  5 0 % . P eak  
p la sm a  c o n c e n tra tio n s  o c c u r  w i th in  1.5 h o u ts .  E le tr ip ta n  is 
a b o u t  85%  p r o te in  b o u n d .  I t  is  m a in ly  m e ta b o lise d  b y  th e  
h e p a tic  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP3A4. N o n -re n a l 
d e a ta n c e  a c c o u n ts  ío r  a b o u t  9 0 %  o f th e  e lim in a tio n  of 
e le tr ip ta n  a n d  th e  p la sm a  e lim in a tio n  haU -liỉe  is a b o u t  4  
h o u rs .  A  sm all a m o u n t  Is d is tr ib u te d  in to  b re a s t  m ilk .

The Symbol t  denotes a preparation no longer actively marketed
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R c fe rẽ n c e s .
1. s h a h  A K . r t  a l . Pha rm acok ỉne tíc s  a n d  sa le ty  o f o ra l e le tr ip tan  d u rín g  

đ if fe re n i p h a sc s  o f  th e  m e n s tn ia ỉ c y d e  in  b e a lth y  v o lu n te e rs . J  C lin  
P h a r m a a i  2001 ; 41 : 1339 -44 .

2 . s h a h  A K  e t a l . The  p ha rm acok ỉnetics  a n d  sa íety  o f  sỉng ỉe  escalating  ỡral 
doses o ỉ  e le tr ip tan . J  ơ m  Pharm aaoỉ 200 2 ; 42 : 520 -7 .

3. -M ilton  X A. et a i . P h a im a c o k m e tỉa , p h a rm a c o d y n a m ia , a n d  sa íe ty  of 
t h e  5-H Ĩ11/I0 agơnist e ỉe tr ip tan  ỉo H o m o g  ỉn tra v e n o u s  a n d  ỡraỉ 
a d m in is tra tio n . J  C ỉin  P h arm aco ỉ 2002 ; 42 : 5 28 -39 .

Preparations
Proprieta ry  Preparatíons (details are given ỉn V olum e B)

Single ingredĩent Pieporolionỉ. Austral.: Relpax; Auslría: 
Reipax; Belg.: Relert; Canad.: Relpax; Chile- Relpax; Cz.: 
Relpax; Denm.: Relert; Relpax; Fin.: Relert; Fr.: Relpax; Ger.: 
Relpax; Gr.: Retpax: Hung.: Relpax; Irl.: Relpax; Israel: Relert; 
ItaL: Relpax; Mex.: Relpax; Neth.: Relpax; Norw.: Relpax; Pol.: 
Relpax; Port.: Relert; Rus.: Relpax (PeimaKc); S.Afr.: Relpax; 
Singapore: Relpax; Spain: R elert; Relpax; Swed.: Reỉpax; 
Switz.: Relpax; Thai.: Relpax; Turk.: Relpax; VK: Rclpax; USA: 
Relpax.

Ergotamine Tartrate IBANM. riNNMi
Ergotamiinitartraatti; Ergotamin Tartarat; Ergotamin Tartrat; 
Ergotamina, tartrato de; Ergotamine, tartrate d'; Ergotaminl 
Tartras; Ergotamino tartratas; Ergotamin-tartarát; Ergotamin- 
tartrat; Ergotaminy vvinian; Tartrato de ergotamina; 
3pr0TBMMHa TapTpaĩ.
(5'S)-12'-Hýdrỏxý-2'-methyl-5'-benzylergotaman-3',6',18- 
trione tartratẽ; (5'S>12'-Hydroxy-2'-methyl-3',6',18-trioxo-5- 
benzylergotaman (+)-tartrate.
(C33H35N50 5)j ,G4H A = 1 3 1 3 .4  ■ - • .
CAS —  113-15-5 (ergotamine); 379-79-3 (ergotamine tartrate). 
ATC— N02CA02. • .
ATC Vet —  QN02CAŨ2.
UNII —  MRU5XH384S:

P h a rm a c o p o e ia s .  In  Chín., Eur. (see  p. vii), lnt., Jpn, an d  us. 
P h .  E u r .  8: (E rg o ta m in e  T a rtra te ) . S lỉgh tly  hygroscop ic , 
c o lo u r le s s  c ry s ta ls  o r  a  vvhite  o r  a lm o s t vvhite  ạ y s ta l l in e  
p o w d e r .  I t  m a y  c o n ta in  2 m o le c u le s  o f m e th a n o l of 
c r y s ta ll is a d o n .  S lig h tly  so lu b le  in  a lc o h o l. A q u e o u s  
S o lu tio n s  s lo w ly  b e c o m e  d o u d y  ovving to  h y d ro ly sis; th is  
m a y  b e  p r e v e n te d  b y  th e  a d d it io n  o f ta r ta r ìc  a d d .  A 0 .2 5 %  
s u s p e n s io n  in  vvater h a s  a  pH  oí 4 .0  to  5 .5 . S to re  in  a ir tig h t 
g lass c o n ta in e is  a t  a  te m p e ia tu re  o f 2 d eg rees  to  8  deg rees . 
P ro te c t  b o m  ligh t.

U S P  3 6 : (E rg o ta m in e  T a r tra te ) . C o lourless  o d o u rle ss  crysta ls 
o r  a  w h i te  o r  y e llo w ish -w h ite  a y s ta l l in e  povvder. So lu b le  1 
in  a b o u t  3 2 0 0  o f w a te r , b u t  so lu b le  1 in  a b o u t  5 00  of w a te r  
in  t h e  p re s e n c e  o f  a  s lig h t excess  o f  ta r ta r ic  a d d ;  so lub le  1 in  
5 0 0  o f  a lc o h o l. S to re  a t  a  te m p e ra tu re  n o t  ex cee d in g  8 
d e g re e s . P ro te c t  b o m  lig h t.

S tab ỉlH y  in  so h it io n . R e fe re n c e s .
1. K re ỉỉgẳ rd  B, K ỉsbye J .  S u b illry  o ỉ e rg o ta m ỉn e  ta rtra te  ỉn  a q u eo u s  

s o lu t ìo n . A rc h  P h arm  C hem i (S á )  1974; 2 : 1 -13  an d  3 8 -4 9 . ;

Uses and Admỉnỉstratìon
E rg o ta m in e  is  a n  a lk a lo id  d e riv e d  íro m  e rg o t (p . 2 1 3 7 .1 ). It 
h a s  m a r k e d  v a so c o n s tric to r  e tiec ts , a n d  a  p a rt ia l  a g o n is t 
a c tio n  a t  s e ro to n in  (5-H T) rec e p to rs ; it  a lso  h a s  a  povveríul 
o x y to d c  a c tio n  o n  th e  u te ru s ,  a lth o u g h  less  so t h a n  
e rg o m e ti in e  (p. 2 1 3 6 .2 ). I t  is u se d  in  m ỉg ra in e  a n d  d u s te r  
h e a d a c h e , a n d  h a s  b e e n  tr ie d  in  o ith o s ta t ic  h y p o te n s io n .

E rg o ta m in e  is c o m m o n ly  u se d  a s  th e  t a n r a te .  I t  is u su a lly  
g iv e n  o ra lly , b u t  h a s  a lso  b e e n  g iv e n  su b lin g u a lly , rec ta lly , 
a n d  b y  o r a l  i n h a la t io n .  I t  w a s  ío rm e r ly  g iv en  b y  
s u b c u ta n e o u s  o r  i n tr a m u s c u la r  in je c tio n . C a ííe in e  ís 
s o m e t im e s  g iv e n  w ith  e rg o ta m in e  ta r t ra te  w ith  th e  
i n te n t io n  o f ũ n p ro v in g  th e  la t te t is  a b so ip tio n , a l th o u g h  
v v h e th e r  i t  d o e s  so  is n o t  d e a r .  A n tiem e tic s  su c h  as  c y d iã n e  
h y d ro c h lo r id e  a re  so m e tim e s  in d u d e d  in  c o m b in a tio n  
p re p a r a tio n s  w ith  e rg o ta m in e  ta r tra te .

E rg o ta m in e  is u s e d  in  m ig r a in e  u n re sp o n s iv e  to  
n o n - o p io id  an a ỉg esics . H o w e v e r, i ts  ad v e rse  e tie c ts  lim it its  
u se  a n d  p r e v e n t  u se  fo r  p ro p h y la x is . It is  m o s t  e tie c tiv e  
w h e n  g iv e n  as e a rly  a s  p o ssib le  in  a  m ig ra in e  a tta c k , 
p r e íe ra b ly  d u t in g  th e  p ro d ro m a l p h a se .

T h e  u s u a l  o ra l  d o se  is 2 m g  o f  e rg o ta m in e  ta r tra te ;  ti  
n e c e s sa ry , d o se s  o ỉ  1 to  2  m g  m a y  be  g iven  a t  h a lí-h o u r ly  
in te rv a ls  th e re a f te r .  U su a lly  n o t  m o re  th a n  6 m g  sh o u ld  b é  i 
g iv e n  in  2 4  h o u rs ;  s o m e  l ic e n sed  p r o d u c t i ĩt io n n a t io n  Ị 
r e c o m m e n d s  n o t  m o re  t h a n  8 tn g  ío r  e a c h  a ttack . T h e  ị 
re c o m m e n d e d  m inim iiT n in te rv a l  be tvveen  successive  2 4 -  
h o u r  c o u rs e s  is  4  d ay s, a n d  th e  t o ta l  w e e k ly  d o se  is  lim ite d  to  
a  m a x im u m  o f 12 m g, a l th o u g h  so m e  r e c o m m e n d  a lo w e r  
w e e k ly  l im it  o f  lO m g . I t  is a lso  rec o m m e n d e d  th a t  p a tie n ts  Ị 
s h o u ld  rè c e iv e  n o  m o re  t h a n  2 c o u rses  i n  e a c h  m o n th .  
S im ỉla r  d o se s  m a y  b e  g iv e n  su b lin g u a lly .

E rg o ta m in e  ta r t ra te  m a y  a lso  b e  g iv en  rec ta lly  as 
s u p p o s ito rie s , e s p e d a lly  ti  t h e  o ra l r o u te  is n o t  eH ectìve o r  
n o t  p ra c tic a b le . T h e  re c ta l  d o se  o f  e rg o ta m in e  ta n r a te  is ■

2 m g  re p e a te d , t i  n e c es sa ry , o n e  h o u r  la te r .  U su a lly , n o t  
m o re  th a n  4 m g  s h o u ld  b e  g iv en  ío r  e a c h  a tta c k  a n d  n o t  
m o re  t h a n  10 m g  in  o n e  w e e k  w ith  a n  in te rv a l  o f  a t  le a s t  4  
d a y s  betvveen  su ccessiv e  2 4 - h o u r  c o u rses .

E rg o ta m in e  is  u se d  in  p a tie n ts  vvith c l u s t e r  h e a d a c h e  to  
t r e a t  in d iv id u a l a tta c k s  o f  h e a d a c h e . D oses u s e d  a re  s im ila r  
t o  th o se  g iv en  to  ơ e a t  m ig ra in e . I t  h a s  a lso  b e e n  u se d  to  
p r e v e n t  h e a d a c h e  a tta c k s  d u r in g  d u s te r  p e rio d s , w h e n  it is 
u s u a lly  g iv en  d a ily  in  lo w  doses  fo r  u p  to  2  w e e k s , e i th e r  
o ra lly  o r  rec ta lly  (see  belovv).

M ig r a in e  a n d  c lu s te r  h e a d a c h e .  E rg o ta m in e  vvas lo rm e tiy  
o n e  o ỉ  th e  m a in  d ru g s  u se d  to  t r e a t  a c u te  a tta c k s  o f 
m ig ra in e  (p. 6 7 0 .3 )  u n re s p o n s iv e  to  n o n -o p io id  ana lgesỉcs . 
b u t  t r ip ta n  se ro to n in  (5 -H T |) a gon is ts  s u c h  a s  s u m a tr ip ta n  
a re  n o w  p re íe rre d .  S ince  e rg o ta m in e  m a y  e x a c e rb a te  th e  
n a u s e a  a n d  v o m ỉtin g  th a t  c o m m o n ly  d e v e lo p s  as  a 
m ig ra in e  a n a c k  p ro g re sse s  i t  is o lte n  n e c e s sa ry  to  g iv e  a n  
a n tie m e t ic  a s  w e ll. P o o r  o ral b io av a ila b ility  m a y  be 
re d u c e d  íu r th e r  d u r in g  a m ig ra in e  a tta c k  a n d  e rg o ta m in e  
h a s  so m e tim e s  b e e n  g iv en  su b lin g u a lly , T e a a lly , o r  b y  oral 

! in h a la tio n . A d v erse  e tie c ts  lim it th e  d o se  th a t  ca n  b e  u se d  
j fo r  a n  in d iv id u a l a tta c k  a n d  p re v e n t t h e  lo n g -te rm  u se  
Ị th a t  w o u \d  b e  re q u ire d  ío r  m ig ra in e  p ro p h y la x is . 
ị E rg o ta m in e  m a y  be u se d  sim ilarly  in  c h is te r  h e a d a c h e  
i (p . 6 7 0 .1 )  to  tre a t  in d iv id u a l h e a d a c h e s  d u r in g  a d u s te r  
Ị p e rio d . E rg o ta m in e  is a lso  used  in  lo w  d o ses  g iv en  o ra lly  o r  
Ị re c ta lly  ío r  l im ite d  p e rio d s  o f u p  to  2  w e e k s  in  th e  

p ro p h y la x is  o i  h e a d a c h e  a ttack s  d u r in g  a d u s te r  p e rio d . 
R e g im e n s  th a t  h a v e  b e e n  tr ie d  lo r  su c h  p ro p h y la x is  in c lu d e  
1 to  2  m g  of e rg o ta m in e  ta r t ra te  g ỉv en  1 to  2 h o u rs  b e ío re  a n  
e x p e c te d  a n a c k  o r  1 to  2 h o u rs  b e ío re  b e d tim e  for n o c tu n ta l  
a tta c k s . T h e  to ta l  m a x im u m  dose  o l e rg o ta m in e  ta r t ra te  th a t  
m a y  b e  g iv en  vveekly lo r  th e  p re v e n t io n  o f d u s te r  h e a d a c h e  
is less vvell e s ta b lish e d  t h a n  ỉo r  th e  t r e a tm e n t  o f  m ig ra in e . 
E rg o ta m in e  is o f te n  g iv en  fo r o n ly  5 to  6 d a y s  in  e a c h  w e e k . 
w h ic h  allovvs th e  p a tie n t  to  assess w h e th e r  th e  c lu s te r  
p e tio d  h a s  e n d e d .

! R e ĩe re n c e s .
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2. T felt*H ansen Ỹ , t i  a i. E rgo tam ỉne  in the  a c u te  t re a tm e n t o f m ig ra ine: a 
revicvv a n d  E u ro p ea n  co n sen su s. B rđ in  2000; 123 : 9 -18 .

3. S ilbe ts te in  SD. M cC rory DC. E rgo tam ine  a n d  d ih y d ro e rg o ta m in e ; 
h is to ry , pha rm aco logy . a n d  e ỉỉicacy. H eadacht 2003 ; 4 3 :1 4 4 - 6 6 .

4 . T íeh -H ansen  PC, K oeh ler PJ. H isrory o í th e  u se  ữ ỉ e rg o ta m ỉn e  and  
d ih y d ro e rg o ta m in e  in  m ig ra in e  írom  1906 a n d  o n w ard . Ccphalứtg ia  
2008; 28 : 8 7 7 -8 6 .

O rth o s ta tic  h y p o le n s io n . E rg o ta m in e  a n d  d ih y d ro e rg o t-  
a m in e  m a y  b e  o f  u se  in  p a tie n ts  vvith r e í r a a o r y  o r th o s ta tic  
h y p o te n s ío n  (p. 163 4 .3 ). E rg o ta m in e  is b e lie v e d 1 to  b e  less 
s e le c tiv e  th a n  d ih y d ro e rg o ta m in e  (p. 6 7 2 .3 )  in  its  a c tio n s  
a n d  a tie c ts  b o th  v e rio u s  c a p a d ta n c e  a n d  p e r ip h e ra l  resìs- 
t a n c e .2-1 H o w e v e r, th e  o ra l  b io av a ila b ility  o f  e rg o ta m in e  is 
g re a te r2 t h a n  th a t  of d ih y d ro e rg o ta m in e  a n d  th e r e  h a v e  
a lso  b e e n  s o m e  re p o r ts  o f successfu l t r e a tm e n t  w ith  
in h a le d 3-4 o r  r e c ta l’ e rg o ta m in e .

1. A u o n y m o u s . M a n ag e m en t o f o n h o s ta tic  h y p o te n s io n . Lancet 1987; ỉ: 
1 9 7 -8 .

2 . A h m a d  RAS, W atson  RDS. T rea tm em  o í p o s tu ra ỉ h y p o ie n sio n : a rev iew . 
D ru $ s  1990; 39: 7 4 -8 5 .

3 . T o n k in  AL. W ing  LMH. H y p tìte n d o n : a ssessm en t a n d  m a o ag e m en t. M cd  
J  A u s i  1990; 153: 4 7 4 -8 5 .

4 . S tu in p ĩ JL, M iư zy k  B. M a n ag e m en t of o r th o s ta tỉc  h y p o te n s io n . A m  J  
H osp Pharrn  1994; 51; 648-60^

5. T oh  V. et a ỉ . E rg o tam ỉn e  use  in  severc  d iabeũc  a u to n o m ic  n e u ro p a th y . 
D ia b t í  M e d  2 006 ; 2 3 : 5 7 4 -6 .

Adverse Effects
T h e  a d v e is e  e tie c ts  o f e rg o ta m in e  m a y  b e  a tt r ib u te d  e ith e r  
to  its e tie c ts  o n  th e  CNS, o r  to  v a so co n s tric tio n  o f  b lo o d  
vesse ls  a n d  p o ss ib le  th ro m b u s  ỉo rm a tio n .

A ite r  th e ra p e u tic  d o se s  n a u s e a  a n d  v o m itin g  c o m m o n ly  
o c c u r  as  a  r e s u l t  o i  t h e  d irec t e m e to g e n ic  e líe c t  of 
e rg o ta m ln e ; so m e  p a tie n is  m a y  also  h a v e  a b d o m in a l p a in . 
W e a k n e s s  a n d  m u sc le  p a in s  in  th e  e x ư e m it ie s  a n d  
n u m b n e s s  a n d  t in g lin g  o f  th e  lin g e rs  a n d  toes  m a y  o c cu r. 
T h e re  m a y  o cc as io n a lly  b e  localised  o e d e m a  a n d  i tc h in g  in  
h y p e rs e n s it iv e  p a tie n ts .  T re a tm e n t s h o u ld  be  s to p p e d  ti 
s y m p to m s  of v a so c o n s tr ic tio n  d e v e lo p . S u scep tib le  p a tie n ts ,  
e s p e d a l ly  th o se  vvith sepsis, liv e r  d isease , k id n e y  d isease , o r  
o c d u s iv e  p e r ip h e ra l  v a sc u la r  disease , m a y  sh o w  signs of 
a c u te  o r  c h r o n ic  p o is o n in g  w i th  n o r m a l  d o s e s  o f 
e rg o ta m in e .

S y m p to m s o f a c u te  o v e rd o sa g e  i n d u d e  n a u se a , v o m i-  
tin g , d ia n h o e a ,  e x ư e m e  th irs t, c o ld n ess , tin g lin g , an d  
i tc h in g  o f  th e  sk in , a rap id  a n d  w e a k  p u lse , h y p e r te n s io n  o r  
h y p o te n s io n , sh o ck , c o n íu s io n , co n v u ls io n s , a n d  u n c o n -  
s d o u s n e s s ;  ỉa ta li tie s  h a v e  b e e n  re p o r te d . E u r th e r  sy m p to m s  
o f  p e r ip h e r a l  v a s o c o n s t r ic t io n  o r  o f  c a rd io v a s c u la r  
d is tu rb a n c e s , as s e e n  in  c h ro n ic  e rg o ta m in e  p o iso n in g , 
m a y  a lso  o c c u r  b u t  m a y  b e  d elayed .

I n  c h ro n ic  p o iso n in g  o r  e rg o tism , r e s u l tin g  Iro m  
th e r a p e u tic  o v e rd o sa g e  o r  th e  u se  o f  e rg o ta m in e  in  
su sc e p tib le  p a tie n ts ,  s e v e re  d r c u la to r y  d istu rb a n c e s  m a y  
d e v e lo p . T h e  e x tre m itie s , e s p e đ a lly  th e  fee t a n d  legs, i

b e c o m e  n u m b ,  co ld , tin g lin g , a n d  p a le  o r  c y a n o tíc ,  vvith 
m u s d e  p a in ;  t h e r e  m a y  b e  n o  p u lse  in  t h e  á t i e a e d  lim b . 
E v e n tu a l ly  g a n g re n e  d e v e lo p s i n  th e  to e s  a n d  s o m e t im e s  
t h e  tin g e rs . A n g ũ ta l  p a in , ta c h y c a rd ia  o r  b ra d y c a r d ia ,  a n d  
h y p e r te n s io n  o r  h y p o te n s io n  h a v e  b e e n  r e p o r te d .  í l y o -  
c a rd ia l  in ĩa r c t io n  h a s  o c c u rre d  r a r e ly . P le u ra l  a n d  p e r i tc  n e a l  
íib ro s is  m a y  o c c u r  w i th  excessive  u se  a n d  th e r e  h a v e  ỉ >een 
ra r e  c a se s  o f  tib ro s is  o f th e  c a rd ia c  v a lv e s .  c h r -  inic, 
in tr a c ta b le  h e a d a c h e  ( re b o u n d  h e a d a c h e )  m a y  o c c u r  a  ìd  is  
a ls o  a  m a jo r  w i th d ra w a l  s y m p to m  fo llo w in g  th e  d e v t  lo p -  
m e n t  o f  e rg o ta m in e  d e p e n d e n c e  (see  u n d e r  P re c a u ti  ons, 
p .  6 7 5 .1 ) .  O th e r  a d v e rse  e lỉe c ts  i n d u d e  c o n íu s io n  a n d  
c o n v u ls io n s . O n  r a r e  occasions sy m p to m s  o f  v a s o c o n s  tric- 
t io n  o f  b lo o d  v e sse ls  in  th e  b ra in ,  e y e , in te s t in e s .  a n d  
k id n e y s  OCCUI. A n o r e n a l  u lc e ra tio n , s o m e t im e s  l e a d i r  g to  
r e c ta l  n e c ro s is  a n d  s te n o s is  o r  r e a o v a g in a l  f is tu la , h a s  1 e e n  
re p o r te d  a f te r  ex c ess iv e  u s e  o f  s u p p o s ito rie s  c o n ta i  ù n g  
e rg o ta m in e .

E ffec ts o n  th e  c a rd io v a s c u la r  S y stem . R e p o n s 1'- o ỉ  
a d v e rs e  c a rd io v a sc u la r  e tiec ts  a s s o d a te d  vvith  e rg o ta r r  ìn e , 
in d u d ỉn g  m e n t io n  o f  fata lities.

1. Jo yce  DA. G ubbay  s s .  A rterỉal com p lica tions o f m ig ra ỉn e  tr e a tm e m  w ith  
m e th y se rg id e  a n d  p a re n te ra ỉ e rg o ta m in e . B M J  1982; 28 5 : 2 6 0 - 1 .

2. C o rro ch e r  R, et a ỉ . M u lrip le  a n e r ìa l ste n o sc s ín  c liro n ic  e rg o t to x ỉc  y .  N 
E n g U M e d  1984; 310: 261.

3. F ỉsher PE. t t  a i . E rg o tam ỉn e  a b u se  a n d  e x tra -h e p a ú c  p o r ta l h  ’p e r-  
te n s io n . Posig rad  M e d  J  1985; 61 : 4 6 1 -3 .

4. D ev iere  J . n  a ĩ . Ischcm ic  p a n crea tỉtis  a n d  h e p a tỉt ís  s e co n d a ; y 10 
e rg o ta m in e  po iso n in g . J  C ỉin  CastroenttTP Ỉ 1987; 9 : 3 5 0 -2 .

5. G aỉer BS. et a ỉ . M yocard ia l íschem ia  re la te d  to  e rg o t a ỉkalo id s: a case 
r c p o n  a n d  ỉite ra tu re  rev iew . Headache  1991; 31: 4 4 6 -5 0 .

6. R edfỉeld  M M . t t  a ỉ . V alve dỉsease  a ssocỉa ied  w ith  ergo t a lk a lo id  use: 
e ch o e a rd io g rap h ic  a n d  pa iho log ỉc  correlaT íons. A n n  ỉn te m  M e d  ì 9 9 2 : 
117: 5 0 -2 .

7. L azarídes M K. et a i. Severe  íacial ischaem ia  c a u se d  by  e rg o tỉs  n . J  
C ard iovasc S u ry  1992; 33 : 3 83 -5 .

8. H ỉllis w . M a d m y r e  PD. D rug  r e a a to n s :  su m a tr íp ta n  a n d  c h e s t  a in . 
L a n i t t  1993; 341: 1 5 6 4 -5 . C orrccxion. ib id . : 342: 1310 .

9. Z avale ta  EG. t ì  a i  St. A n th o n y 's  Dre (e rg o ta m in e  in d u c e d  leg 
ischem ia)— a case re p o n  a n d  rev iew  of th e  líte ra tu re . A n g io lo g y  2001 : 52: 
3 4 9 -5 6 .

R b r o s i ỉ .  F o r  re fe re n c e  to  íib ro sis  a s s o d a te d  w i th  t h e  use 
o f e rg o ta m in e  ta r t ra te ,  see  M e th y s e rg id e  M a le  Ite, 
p . 6 7 7 .2 .

Treatment of Adverse Effects
T re a tm e n t  o f a c u te  p o iso n in g  w i th  e rg o ta m in e  is s y m j  to - 
m a t ic  (see  a lso  p . 1 5 3 7 .1 ). A lth o u g h  th e  b e n e ỉ i t  o í  g a s tr ic  
d e c o n ta m in a t io n  is u n c e r ta in ,  a c tiv a te d  c h a rc o a l  m a y  b e  
g iv e n  to  p a tie n ts  w h o  p re s e n t  w i th in  1 h o u r  o f  in g e s t in g  a 
to x ic  d o se  (m o re  t h a n  1 2 5 m ic ro g ra m s /k g  in  a d u lts )  o r  . n y  
a m o u n t  in  a ch ild  o r  in  a d u lts  w i th  p e r ip h e ra i  v a sc i  la r  
d isease , isc h a e m ic  h e a r t  d isease , s e v e re  in íe c tio n , o r h e p . i t í c  
o r  r e n a l  im p a irm e n t.  A lte m a tiv e ly , g a s tr ic  la v a g e  m a y  b e  
c o n s id e re d  in  a d u lts  vvithin 1 h o u r  o f  in g e s tin g  a p o te n t i .  I ly  
ỉ ti e - th re a te n in g  o v e rd o se . In  c h ro n ic  p o iso n in g , v v ith d ra ’ vai 
o f  e rg o ta m in e  m a y  b e  aU th a t  is r e q u ire d  in  s o m e  p a t i e i  ts.

I n  b o th  a c u te  a n d  c h ro n ic  p o iso n in g , a t t e m p ts  m u s t  b e  
m a d e  to  m a in ta in  a n  a d e q u a te  d r c u l a t i o n  to  t h e  ctiỉec .ed 
p a r ts  o f th e  b o d y  in  o rd e r  to  p r e v e n t  th e  o n s e t  o f  g a n g re  te . 
In  s e v e re  a rte ria !  v a so sp a sm  v a so d ila to rs  s u c h  as  so d i im  
n it to p ru s s id e  b y  in tr a v e n o u s  in fu s io n  h a v e  b e e n  g iv  ;n; 
h e p a r in  a n d  d e x ư a n  4 0  h a v e  a lso  b e e n  a d v o c a te d  to  
m in im is e  t h e  r isk  o f  th ro m b o s is . A n a lg esics  m a y  b e  r e q u i  ed  
fo r  s e v e re  isc h a e m ic  p a in .

C a r d io v a s c u lo r  e f fe c ts .  S o đ iu m  n iư o p r u s s id e  h a s  b f  en  
u s e d  in  s e v e re  e rg o ta m in e  p o iso n in g  fo r  i ts  v a s o d t ia tn g  
a n d  h y p o te n s iv e  a c tio n s ; it  s h o u ld ,  h o w e v e r ,  b e  u s e d  w  th  
c a re  if h y p o te n s io n  is  a  s y m p to m  o f p o iso n in g . I t  is  u s u a  [ly 
g iv e n  b y  i n ư a v e n o u s  in íu s io n 1' 4 a l th o u g h  th e r e  h a v e  a so  
b e e n  r ẽ p o r ts  o f  i n ư a - a n e r ia l  in fu s io n  f o r  e rg o ta m ii  e - 
in đ u c e d  isc h a e m ia ;5-6 fo r  d e ta ils  o f  p r e c a u t io n s ,  ! ee 
p . 14 9 8 .1 .

M a n y  o th e r  d ru g s  h a v e  b e e n  u s e d  in  t h e  t r e a tm e n t  o f 
c ữ c u la to ry  d is tu rb a n c e s  in d u c e d  b y  e rg o ta m in e . Th< se 
i n d u d e  o r a l  c a p to p r i l ,7 a lp r o s ta d i l  b y  i n t r a - a r t e r  a i 
in fu s io n ,8'9 a n d  g ly ce ry l t r in i t r a te  b y  in t r a v e n o u s  in: u- 
s io n .10-11

1. C a r lỉn e r  N H. t í  a i . S o d iu tn  nitropTUSSide ư e a tn te n t  o f e rg o ta m ỉ IC- 
in d u c e d  p e rip h c ra l ischem ỉa . J A M A  1974; 27 7 : 3 0 8 -9 .

2 . A n d erse n  PK, t t  a ỉ . S o d iu m  n ỉư o p ru s s ỉd e  a n d  e p id u ra l b lo c k ad e  in  h e  
tre a tm e m  o f e rg o tism . N  Ertg ỉ J  M td  1977; 296 : 1 2 7 1 -3 .

3 . E u r in  B, e t a ì . E rg o t a n d  sod ìum  n itro p m ss id e . N  E n g ì  J  M td  1978; 2  >8: 
6 3 2 -3 .

4 . C a rrP . SeH -lnduced  m y ocard ia l in ía rc tio n . P o stg ra d M td  J 1981; 5 7 :6  4 -
5.

5. O T e l l  cw , et a t . S o d ium  n iơ o p ru s s id e  in  ĩh e  t r e a r m e n t  o f  ergo ti: m. 
R ứdìo ỉog y  1977; 124: 7 3 -4 .

6. w h lts e t t  TL, et a i. N irroprusside  rev e rsa l o í e rg o ta m in e - in d u  ed 
i$ cbeoúa . A m  H e a rt J  1978; 9 6 : 700 .

7. H m ra n  A , t í  a ì . T re a tm e n t w ỉth  c ap to p r íl fo r p e r ip h e ra l  isc h ae r  lia 
in d u c ed  b y  e rg o ta m in e . B M J  ] 984; 2 8 8 : 364 .

8. L evy JM . r í  a i  P ro s ta g la n d in  E | fo r  a ỉỉev ỉa tin g  sy m p to m s  o f  e r  o t 
in to x ica tio n ; a  case  rep o r t. Card iovasc Ịn t r r v m i  R a d io ỉ  1984; 7 : 2 8 - 3 0

9. H o rs tm a n n  R. t t  a i  K ritische  E x trem itac en ỉsch â m ie  d u rc h  E rg o tỉsm  is: 
B e h a n d lu n g  m ít in tr a a r te r ie lle r  P ro s ta g la n d ín -E i-In íu s io n . D tsch  b ' t d  
W ochenschr 1993; 118: 1067-71

10. H u su m  B. e ta ỉ . N itrog lycerin  in íu s ío n  fo r  e rgo tism . L a n a t  1979; l i :  7‘ 4 -
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11. T ỉe ỉt-H ansen  p, t í  a l. N iư o g ỉy ce rin  ỉo r  e rgo tỉsra : e x p er im e n ta l s tud ỉes in  
vi tro  a n d  ỉn  m ig ra ine  p a tỉen c s  a n d  trea cm en t o f a n  o v e rt case. E u r J  C ĩin  
P harm aca ỉ 1982; 22: 1 0 5 -9 .

Precautions
E rg o ta m in e  ta r t ra te  is c o n tra - in d ic a te d  in  p a tie n ts  w i th  
sev ere  o r  u n c o n ơ o l le d  h y p e r tc n s io n , sh o ck , severe  o r  
p e rs is te n t  sepsis, p e r ip h e ra l  v a s c u la r  d isease , isch aem ic  
h e a r t  d ise a sẽ , te m p o r a l  a r te r i t is ,  h y p e rth y ro id ism , o r  
h e p a d c  o r  r e n a l  im p a irm e n t.  1r is a lso  c o n tra - in d ic a te d  in  
th o se  vvith  b a s ila r  o r  h e m ip le g ic  m lg ra in e . E rg o tam in e  
ta r t ra te  s h o u ld  b e  u se d  w i th  c a re  i n  p a tie n ts  vvith a n a e m ia . 
I t is c o n tta - in d ic a te d  in  p r e g n a n c y  b e c a u se  o f  its  o x y to d c  
effect (see  a lso  b e lo w ).

P a t íe n ts  s h o u ld  b e  w a m e d  to  k e e p  v v ith in  t h e  
r e c o m m e n d e d  d osage. S o m e  sy m p to m s  o f  o v e rd o sag e  m a y  
m im ic  th o s e  o f m ig ra in e .  N u m b n e s s  o r  tin g ỉin g  of th e  
e x tre m itie s  g e n e ra lly  in d ic a te s  t h a t  e rg o ta m in e  sh o u ld  b e  
s to p p e d . A ỉ th o u g h  e rg o ta m in e  is u s e d  fo r l im ite d  p e rio d s in  
th e  p r e v e n t io n  o f  e p iso đ ic  d u s t e r  h e a đ a c h e , i t  sh o u ld  n o t  be 
g iv en  p ro p h y la c tic a U y  i n  o th e r  d rc u m s ta n c e s ,  as p ro lo n g e d  
u se  m a y  g iv e  rise to  g a n g re n e .  D e p e n d e n c e  h a s  o c cu rred  
w ith  r e g u la r  u se  o f  e rg o ta m in e  ta r t ra te  e v e n  u  dosage  
r e c o m m e n d a tio n s  a re  a d h e r e d  to  (se e  b e lo w ).

Dizz in ess a n d  tee lin g s  o f  a n x ie ty  h a v e  b e e n  rep o rted ; ư  
a ííe c te d . p a tie n ts  s h o u ld  a v o id  d r iv in g  o r  o p e ra tin g  
m a c h in e ry .

Breast feeding. A lth o u g h  th e  la s t  a v a ila b le  g u id an c e  b o m  
th e  A m e ric a n  A c a d e m y  o f  P e d ia tr ic s  i n d u d e d  e ig o ta m in e  
a m o n g  th o s e  d ru g s  t h a t  m a y  b e  g iv en  w ith  c a u tio n  to  
b re a s t- íe e d in g  m o th e r s ,1 i t  n o te s  th a t  m a te m a ỉ  u se  in  
doses e q u iv a le n t  to  t h o s e  g iv e n  fo r  t h e  tre a tm e n t  of 
m ig ra ỉn e  h a s  b e e n  a s s o d a te d  w i th  v o m itin g , d iarrh o ea , 
a n d  c o n v u ls io n s  in  n n r s in g  in ía n ts .  U K  lic e n sed  p r o d u d  
in ỉo rm a t ío n  re c o m tp e n d s  th a t  e rg o ta m in e  ta r t ra te  sh o u ld  
b e  a v o id e d  d u i in g  b r e a s t  ỉe e d in g ; th e  d is tr ib u tio n  of 
u n c h a n g e d  d ru g  a n d  m e ta b o li te s  i n to  b re a s t  m ilk  p rese n ts  
a  risk  oi e rg o tism  in  t h e  i n ỉa n t  a n d  re p e a te d  doses  o f 
e rg o ta m in e  m a y  im p a ừ  l a a a t io n .

1. A m e ric an  A cadem y  o! P e d ia trics . T h e  tr a n s íe r  o f drugs a n d  o th e r  
C hem icals in to  h u m a n  m iỉk . P e d ia tr ía  20 0 1 ; 1 0 8 :7 7 6 -8 9 . [Retired M ay 
2010} C o rrec tỉon . i b i d 1 0 29 . A lso  avaỉỉab le  a c  h ttp ://a ap p o lícy . 
a a p p u b U ca tio n s .O rg /c g i/c o n ten i/fu I l/p e d ia tr ic s% 3 b l0 8 /3 /7 7 6  (ãẽcessed 
2 7 /0 1 /0 9 )

Cardiovascular disorders. us l ic e n se d  p ro d u c t  in ío rm a -  
tio n  c o n tra - in d ic a te s  t h e  u se  o f  d ih y d ro e rg o ta m in e  in  
p a tie n ts  w i th  isc h a e m ic  h e a r t  d ise a se  a n d  o th e r  card iovas- 
cu la r  d iso rd e rs  su c h  as  u n c o n tr o l le d  h y p e rte n s io n , p e rip h -  
era l a r te r ia l  d isease , o r  c o ro n a r y  a r te ry  vasospasm ; it  is 
also r e c o m m e n d e d  th a t  d ih y d ro e rg o ta m in e  sh o u ld  n o t  b e  
g iven  to  th o s e  w ith  a  f a m ily  h i s to r y  o f isc h a e m ic  h e a r t  dis- 
ease, to  p o s tm e n o p a u sa l  vv o m en , m e n  a g e d  o v e i 40, o r  to  
th o se  w i th  o th e r  is c h a e m ic  r is k  f a d o r s  su c h  as h y p e r-  
ten s io n , h y p e rc h o le s te ro la e m ia ,  sm o k in g , đ iabetes, o r  
obesity , u n le s s  c a rd ỉo v a sc u la r  e v a lu a t io n  to  e x d u d e  su c h  
d isease  h a s  b e e n  c a r r ie d  o u t .  S im ila r  p re c a u tio n s  a n d  
co n tra -L n d ica tio n s , v v h ich  re s e m b le  th o se  t h a t  a p p ly  to  
s e ro to n in  (5 -H T ,) a g o n is ts  s u c h  a s  su m a tr íp ta n  (p. 681 .2 ), 
m ay  b e  a p p lic a b le  to  o th e r  e rg o t  d e riv a tiv es  u se d  in  
m ig ra in e  s u c h  as  e rg o ta m in e .

In  o th e r  c o u n tr ie s , w a m in g s  c o n c e m ìn g  th e  u se  of e rg o t 
d e riv a tìv e s  in  p a tie n ts  vvith  r is k  íac to rs  fo r  m y o card ia l 
isc h a e m ia  a p p e a r  to  b e  le ss  s tr in g e n t .  a lth o u g h  c a u tio n  is 
d e a r ly  ad v isa b le .

Dependence. D e p e n d e n c e  c a n  d e v e lo p  in sid io u sly  w h e n  
e rg o ta m in e  ta r t ra te  is  u s e d  ío r  m o re  t h a n  2  days e a ch  
w eek , e v e n  if to ta l d a ily  o r  vveekly  d osage  rec o m m e n d a -  
tìo n s  a re  o b s e rv e d .1 I n d ỉv id u a l  re p o r ts  in d ic a te  a  State o f 
a d d ia io n  c h a ra c te r is e d  b y  a p re d ic ta b le  a n d  irresistíb le  
p a tte m  o f  d ru g  u sa g e , t h e  d e v e lo p m e n t  o f  to le ran c e  to  
a d v e rse  e í í e a s ,  a n d  a s y n d ro m e  oí vvithdravval oa s to p p in g  
th e  d ru g . E rg o ta m in e - d e p e n d e n t  p a tie n ts  su ffe r b o m  
daily , o r  a lm o s t daily , m ig ra in e  h e a d a c h e s , o b e n  re íe rre d  
to  as m e d ic a tio n -o v e r u s e  h e a d a c h e s  o r  'r e b o u n d  h e a d -  
a c h es ',  w h ỉc h  a re  o n ly  a lle v ia te d  b y  e rg o ta m in e . In tensU y- 
in g  h e a d a c h e  vvith a u to n o m ic  d is tu rb a n c e s  occurs  vvithin 
2 4  to  4 8  h o u r s  of w i th d ra w a l  o f  e rg o ta m in e  a n d  m ay  c o n -  
t in u e  fo r  7 2  h o u rs  o r  lo n g e r .  A s w ith  o th e r  m ed ic a tìo n -  
o v e ru se  h e a d a c h e s  (p. 6 7 0 .2 ) ,  s u p p o rtiv e  a n d  sy m p to m a tic  
m e a s u re s  s h o u ld  b e  ta k e n  to  t r e a t  t h e  vrithdravval 
sy n d ro m e .

I . S a p e rJR . E rgo tam ine  d e p e n d e n c y — a rcv ie w . H e a d a d ĩt  1987; 27 ; 435—8.

Porphyria. T h e  D ru g  D a ta b a s e  fo r  A cu te  P o rp h y ria , c o m - 
p iled  b y  th e  N o n v e g ia n  P o rp h y r ia  C eh tee  (NAPOS) a n d  
th e  P o tp h y r ia  C e n b e  S vveđen , d o e s  n o t  d a s sb y  th è  p o r-  
p h y r in o g e n ic  r is k  fo r  s m g le - in g re d ie n t  p rep ax a tio n s  c o n -  
ta in in g  e rg o ta m in e  a l t h o u g h  c o m b in a tio n s  c o n ta in in g  th e  
d m g  a r e  d a s s iã e d  a s  p o rp h y iin o g e n ic ;  s u c h  P ro d u c ts  
s h o u ld  b e  p re sc r ib e d  o n ly  fo r  c o m p e llin g  rea so n s  a n d  p re -  
c a u tio n s  s h o u ld  b e  ta k e n  in  a ll p a tie n ts .1

1. T h e  D ru g  D atabase  lo r  A c u te ' P o rp h ý ila .  A vaiU ble  a t:  h tĩp : //w w w . 
d n ;g 3 -p o q )h y ria .o rg  (accessed  1 1 /0 4 /1 1 )

Pregnancy. E rg o ta m in e  is c o n tra - in d ic a te d  in  p re g n a n c y  
b e c au se  o f its  o x y to d c  e ffec t. A c d d e n ta l  do sag e  o f  e rg o t-  
a m in e  in  th e  fo rm  o f a  CaỊergot su p p o s ito ry  (e rg o ta m in e  
ta r t ra te  2 m g  a n d  ca ffe in e  lO O m g) to  a  p a t ie n t  a t  39  w e e k s  
of p re g n a n c y  c a u se d  u te r in e  c o n tra c tio n s  a n d  íe ta l  ta c h y -  
c a rd ia .1 A n  e m e rg e n c y  c a e sa re a n  se c t io n  w a s  u n d e r ta k e n  
b e c a u se  o f su sp e c te d  p la c e n ta l  a b ru p t io n  b u t  n o  d e a r  
signs o f re ư o p la c e n ta l  h a e m o r rh a g e  w e re  ío u n d . T h e  n e o -  
n a te  r e c o v e rc d  q u ick ly  a f te r  d e liv e ry  a n d  h a d  d e v e lo p e d  
n o rm a lly  d u r in g  th e  n e x t  10 y ears.

J e ju n a l  a tr e s ia  h a s  b e e n  re p o r te d 2 in  a n  i n ía n t  b o m  
p re m a tu re ly  to  a  vvom an  w h o  h a d  ta k e n  e rg o ta m in e  ta r t ra te  
6 to  8 m g  da ily , as Cafergot ta b le ts , t h ro u g h o u t  h e r  
p reg n a n c y . T w o  cases o f  M d b iu s  s y n d ro m e  (a  c o n d it io n  
c h a ra c te r ise d  b y  fa d a l  p a ra ly s is  a s  a  r e s u l t  o f  h y p o p la s ia  o f 
c ra n ia l n e rv e  n u d e i)  h a v e  b e e n  a sso c ia te d  w i th  e x p o s u re  to  
e rg o ta m in e  d u r in g  th e  firs t tr im e s te r  o f p re g n a n c y .3,4 I n  th e  
first r e p o r t3 th e  m o th e r  h a d  in a d v e r te n t ly  b e e n  g iv e n  th re e  
Cafergot su p p o s ito rie s  w i th in  a  p e rio d  o ỉ  1 to  2  h o u rs  a n d  a t  
th e  t im e  h a d  u te r ín e  c ra m p in g  a n d  a  b lo o d y  v ag ỉn a l 
d isch arg e . T he  se c o n d  m o th e r*  h a d  u s e d  2 -m g  e rg o ta m in e  
su p p o s ito rie s  o n  a re g u la r  basis d u r in g  t h e  B rst 8  vveeks o f 
p re g n a n c y .

1. de  G rọot ANJA. t í  a ỉ . E rg o tam ỉn e-in d u c ed  ỉe ta ỉ stress: r ev ie w  o f side 
effects o ỉ  ergoc a ikaỉo ỉds d u r in g  p reg n a ac y . E u r  J  O b sttí G ynecoỉ R ep ro d  
B io l  1993; 51: 7 3 -7 .

2. G ra h am  JM . t í  a ỉ . J e ju n a l a tre sia  a s so d a te d  w ith  C a íe rgo t ỉng estỉo n  
d u r ín g  p reg n a n cy . ơ in  P ed iứ tr (Ph iỉứ )  1983; 2 2 : 2 2 6 -8 .

3. G ra í VVD, S h e p a rd  TH. U te rín e  co n tra c t ío n  in  th e  d e v e lo p m e n t o f 
M õb ius sy n d ro m e . J  C h iỉd  N c u rv l 1997; 12: 2 2 5 -7 .

4. S m ets  K, t í  a i . E rgỡ tam ine  a s  ã  p o s s ib ỉe  c a u se  o ỉ  M db ỉus se q u en c e: 
a dd ỉtiona l d ln ic a l o b se rv a tỉo n . J  C k ild  N eu ro l 20 0 4 ; 19: 398.

Interactions
T h e  v a so c o n s tr ic to r  e ữ e c ts  o f e ig o ta m ln e  a re  e n h a n c e d  b y  
sy m p a th o m im e tic s  su c h  a s  a d re n a l in e .  T h e re  is a lso  a n  
in c re a se d  risk  o f  p e r ip h e ra l  v a s o c o n s tr ic tio n  d u r in g  u se  of 
e rg o ta m in e  vvith  b e ta  b lockers .

E rg o ta m in e  is 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 z y m e  CYP3 A 4  a n d  c o n s e q u e n t ly  i t  s h o u ld  n o t  b e  gi v e n  
w i th  p o t e n t  i n h ib i to r s  o f  th is  is o e n z y m e ;  e le v a te d  
e rg o ta m in e  c o n c e n ơ a t io n s  s u f f ld e n t  to  c a u se  e rg o tism  
m a y  o c c u r  w i th  azoIe a n tih m g a ls , ữ ia c ro lid e  a n tib a c te r ia ls  
su c h  a s  e ry th ro m y c in  a n d  d a r i t h r o m y d n ,  a n d  H lV -p ro te a se  
in h ib i to r s  i n d u d in g  in d b ia v b  a n d  r i to n a v ir .  U se  o f  
te tra c y c lin e  w i th  e rg o ta m in e  m a y  a lso  in c re a se  th e  r isk  of 
e rg o tism  a n d  sh o u ld  b e  a v o id ed .

E rg o ta m in e  sh o u ld  n o t  b e  u s e d  w i th  o r  g iv e n  u n t i l  
se v era l h o u rs  afterstoppittg a  s e ro to n in  (5 -H T i) a g o n is t, s in c e  
th e re  is  a n  a d d it io n a l  risk  o f  p ro lo n g e d  v aso sp a s tic  re a c tio n s ; 
a t  le a s t  6 h o u r s  is a d v ise d  for a lm o tr ip ta n .  r iz a tr ip ta n , 
s u m a tr ip ta n ,  a n d  z o lm itr ip ta n , a n d  a t  le a s t  2 4  h o u r s  fo r 
e le tr ip ta n , b o v a tr ip ta n ,  a n d  n a ra t r ip ta n .  C o n v e tse ly , a 
d e la y  is ad v ise d  before starting a  s e ro to n in  a g o n is t  in  p a tie n ts  
w h o  h a v e  b e e n  re c e iv in g  e r g o ta m in e ;  a lm o t r ip ta n ,  
e le tr ip ta n , b o v a tr ip ta n ,  n a ra t r ip ta n ,  r iz a tr ip ta n , su m a tr ip -  
ta n ,  o r  z o lm itr ip ta n  s h o u ld  n o t  b e  g iv e n  u n t i l  a t  le a s t  2 4  
h o u r s  a h e r  s to p p in g  th e  u se  o f p re p a ra tio n s  c o n ta in in g  
é rg o ta m in e .

AnHbacterials. A c u te  re a c tio n s  ra n g in g  b o m  m in o r  e rg o - 
t is m 1 to  s ev ere  v a so sp asm 2 h a  v e  b e e n  re p o r te d  in  p a tie n ts  
g iv e n  eryứxromyán in  a d d it io n  to  e rg o ta m in e . T h e re  a re  
a lso  rep o r ts  o f a c u te  e rg o tism  in  p a t i e n t ỉ  g iv e n  e rg o ta m in e  
ta r t ra te  vvith clarìthromycin3’4 o r  troleandomyán? T h e  th e o -  
re tica l p o ssib ility  ex ists t h a t  th e re  m a y  b e  a  s im ila r  in te ra c -  
t io n  w ith  azithromydn. E rg o tism  h a s  a lso  b e e n  re p o n e d  in  
p a tie n ts  g iv en  e ry th r o m y d n 6 o r  ư o le a n d o m y d n 7 w ith  
d ih y d ro e rg o ta m in e .

1. U g ie r  G. e t a l .V n  cas d 'e rg o tísm e  m in e u r  s e m b la n t e n  ra p p o n  a v ec  u n e  
po ie n tia lisa tỉo n  d e  ỉ 'e rg o ta m in e  p a r r é th y ỉsu c c in a te  d 'é ry th ro m y rìn e . 
Th crap ie  1979; 34 : 5 15 -21 .

2. G hali R, t í  a i . E ry th rom ycin -associa ted  e rg o ia m in e  in tox icacion : 
a rte h o g ra p h ic  a n d  e lea ro p h y s ỉo lo g ic  a n aỉy sis  o f  a ra re  cause  o í severe  
íschem ia  o í  th e  Iow er ex tre m ities  a n d  a sso cía te đ  ischem ic  n e u ro p a th y . 
A n n  Vasc S u r$  1993; 7 : 2 9 1 -6 .

3. H orovvitĩ RS, et a ỉ. C linical e rgo tìsm  w ith  lin g u a l ischem ia  in d u c ed  by  
d a rìth ro m y c ỉn -e rg o ta m in e  in te rac tỉon . A rch  ỉn t tm  M e d  1996; 1 5 6 :4 5 6 -  
8.

4. A usband  sc. G oodm an  PE. A n  u n u su a l case  o ỉ  d a riih ro m y c in  a s so d a te d  
e rgodsm . J  Em e rg  M e d  200 1 ; 2 1 : 41 1 -1 3 .

5. M atth e tv s  NT. Havỉlỉ JH . E rgo tỉsm  w ỉth  th e ra p e u t ỉc  doses o ỉ  e rg o u m in e  
ta rtra te . N  z  M td  J  1979; 89 : 4 7 6 -7 .

6. L eroy  F, t í  a l . D ih y d ro e rg o ta m ỉn e-e ry th ro m y c ỉn - ỉn d u ce d  e rgo tism . A rm  
ỉn tem  M ed  1988; 109: 249 .

7 . F ra n co  A. t í  a l . E rgotism e a igu  p a r  a s s o ó a t ỉo n  d ih y d ro e rg o ta m in e -  
tr ia c é ty lo ié an d ỡ m y đ n e . S o u v  P r a u  M e d  1978 ; 7 :2 0 5 .

Antidepressante. T h e re  h a v e  b e e n  iso la te d  case  r e p o r ts 1 o f 
t h e  s e ro to n in  sy n d ro m e  (p. 4 4 3 .2 )  i n  p a tie n ts  g iv e n  
d ih y d ro e rg o ta m in e  vvith  amiừiptylỉne, ừnipramine, par- 
oxetìne, OI sertraline.

1. M a th e w  NT. t í  ứ ỉ. S e ro to n in  s y n d ro m e  c o m p ỉỉc a tín g  m ỉg ra ỉn e  
p h a rm a co th e rap y . C ephaiaigia  1996; 16: 3 2 3 -7 .

Antỉmigraine drugs. A rte r ia ỉ  o c d u s io n  h a s  b e e n  re p o r te d 1 
in  2  p a tie n ts  g iv e n  methysergide' w i th  a  h ig h  p a re n te ra l  
d o sa g e  o f  e rg o ta m in e  f o r  d u s te r  h e a d a c h e ;  th e  c o m b b ia -  
t io n  s h o u ỉd  b e  av o id e d . U se o f e rg o ta m in e  as  s u p p le m e n -

ta ry  a n tứ n ig ra in e  m e d ic a tio n  in  p a tíe n ts  rec e iv m g  d ih yd ro -  
ergo tam ine  is n o t  rec o m m e n d e d .

F or rep o rts  o f  a r te r ia l  v a so co n s tric tio n  in  p a tie n ts  tak in g  
beta blockers a n d  a n tim ig ra in e  d ru g s, see b e lo w . See a lso  
In te rac tìo n s , a b o v e  fo r  a  c o m m e n t  o n  th e  risk  ò !  v asospastìc  
rea c tío n s  w ith  s e ro to n in  (5-H T!) a gon is ts  s u c h  as  su m a tr ip -  
ta n .

1. Joyce  DA. G u b b ay  s s .  A rterìa l com p lic ad o n s oí m ỉgra ine  t rea tm e n t w ith  
m è thyse rg ide  a n d  p a re n te ra ỉ e ig o tãm ỉn e . BMJ 1982; 285: 260 -1 .

Antivirals. T h e re  h a v e  b e e n  re p o r ts  of e ig o tism  in  p a tie n ts  
g iv en  e rg o ta m in e  w i th  c o m b in a tío n  a n tiv ứ a l ơ e a tm e n t  for 
HIV in íe c tio n . I t  vvas su g g ested  th a t  th e  e rg o tism  m ig h t 
h a v e  b e e n  c a u se d  b y  in h ib itio n  o f  e rg o ta m in e  m e ta b o lism  
b y  r ìto n a v ir  in  4  c a se s ,1"* in d in a v ÍT  in  o n e ,5 a n d  nclfinavÌT i  
in  a n o th e r . O n e  o f  t h e  p a tie n ts  g iv e n  r ito n a v ữ ,4 w h o  h a d  
ta k e n  th re e  1 -m g  tab le ts  o f e rg o ta m in e  t a r ự a te  o v e r  t h e  4  
days b e ío re  p re s e n ta t io n , a lso  d e v e lo p e d  s ig n s  o f  ce re b ro -  
v ascu la r  in v o lv e m e n t  a n d  e v e n tu a lly  w e n t  in to  a n  b re v e r -  
sible com a.

T he m eta b o lism  o f  e rg o t a lk a lo id s  m ay  b e  in h ib ite d  b y  
d eỉa v ird in e  O I e fav irertz.

1. C aballero -G ranado  FJ, a  a l. E rgorisra reU te d  to  c o n c u rre n t adm in istra -  
tỉon  of e rg o ta m ỉn e  ta rtra te  a n d  r ỉ to n a v ừ  ỉn  an  AỈDS p a tíen t . Antimicnb 
Ágents aũmotíưr 1997; 41 : 1207.

2. M on te ro  A  a  í l .  Leg ischem ia  in  a  p a d e n t  rccciv ing  r ìto n a v ir  a n d  
ergo iam lne . Am ĩtaem Mtd 1999; 130: 329 -30 .

3. L laudet L  a ai. S evere  e rg o tứ m  a s so d a te d  nrith  in te rac tlo n  betvveen 
r ito n a v ứ  a n d  e rg o u tn in e . B M J  1999; 318 ; 771.

4. Pardo  Rey c  aí. b rev e rsỉb le  com a, ergo tam ỉne . a n d  ritonav ỉr. clĩn 
lìựca Dá 2003; 37 : e 7 2 -e 7 3 .

5. R osen tha l E. er at. E rgotism  re la te d  to  c o n cu rre m  a d m ỉn ỉs tra tio n  of 
ergo tam ine  ta i t r a t e  a n d  ind inav ir. JAMA 1999; 281: 987 .

6. M ortie r E, It al. E rgo tism  te la ted  to  in te rac tio n  b e tw e e n  n e lS n a v ir  a n d  
ergo tam ine . Am J  Med 2001; 110: 594.

Beta blockers. P e r ip h e ra l  v aso co n s tric tio n  w a s  re p o r te d  in  
a p a tie n t  w i th  m ig ra in e  a fte r  a d d it io n  of p r o p ra n o lo l to  reg - 
u la r  u se  of C afergo t (e rg o tam in e  a n d  cab e in e )  su p p o s ito rie s  
tw ice  d a ily .1 T h is  c o m b in a tio n  h a s  b e e n  u s e d  w ith o u t  
co m p llca tio n  b y  o th e rs , w h o  su g g ested  th a t  excessive  
dosage of e rg o ta m in e  tá r tra te , r a th e r  th a n  a n  in te ra c tío n  
betvveen  e rg o ta m in e  a n d  p ro p ra n o lo l, w a s  resp o n s ib le .2 
H ow ever, a r te r ia l  v a so c o n s tric tio n  h a s  b e e n  r e p o r te d  a ỉte r  
u se  of m e th y se rg id e  w ith  p ro p ra n o lo l  a n d  o xp re n o lo l w ith  
e rg o ta m in e .3 S u c h  c o m b in a n o n s  s h o u ld  th e re ỉo re  b e  u se d  
w ith  cau tio n .

1. B a u m ru d ce r JF . D rug  in te rac tion— prop ra n o lo l a n d  C aỉergo t. N Engl J 
Mtd 1973; 28 8 : 9 1 6 -1 7 .

2. D iam ond s. P ro p ran o lo l an d  e rg o u m in e  tartra te. s  Engỉ J Med 1973; 
2 8 9 :1 3 9 .

3. V en ter CP. t í  tứ . S c v e re  pe rip h e ra l is c h ã e m ia  d u rỉng  c o n co m iiam  u se  o f 
b e u  blockers a n d  e rg o t alkaloỉds. BMJ 1984; 289: 2 8 8 -9 .

Gíyceryl trinitrate. G lycery l t r in it r a te  h as  b e e n  re p o r te d  to  
in a e a s e  th e  o ra l  b io av a ilab ility  a n d  p lasm a  c o n c e n tra tlo n s  
o f  d ih y d ro e rg o ta m in e  in  p a tie n ts  w ith  o r th o s ta tic  h y p o -  
te n s io n .1

1. Bobik A. t t  al. L o n  ocal bioavailab ility  o i  d ibyd roergo tam ine  a n d  fitst- 
pass ex tra c tio n  in  p a d e n tỉ  n i th  o rth o s ta tỉc  hypo ten sio n . ơ in  Pharmacol 
Ther 1981; 30 ; 673^-9.

Tbcrolimus. E rg o ta m in e  m a y  in h ib i t  th e  m etạ b o lism  of 
tac ro lim u s  b y  c y to c h ro m e  P 4 5 0  iso e n z y m es  (see 
p . 1977.3).

Pharmacokinetics
A b so rp tio n  o f e rg o ta m in e  b o m  th e  g a sơ o in te s tin a l  tra c t  is 
p o o r  a n d  m a y  b e  í u r th e r  d e c re a se d  by  th e  o c c u m e n c e  o f 
gastric  stasis d u r in g  m ig ra in e  a tta c k s . B ioavailab ility  is  also  
re d u c e d  b y  a h ig h  H rst-pass h e p a tic  m etab o lism . E rg o ta m in e  
h a s  b e e n  g iv e n  rec ta lly  o r  b y  in h a la tio n  in  a n  a tte m p t to  
o v e rc o m e  th e s e  e íle c ts , w i th  so m e im p ro v e m e n t  in  
ab so rp tio n , b u t  b io av a ila b ility  is still a b o u t  5 %  o r  less. 
A b so rp tio n  o f su b lin g u a l e rg o ta m in e  is v e ry  p o o r. T h e re  is 
c o n s id e rab le  in te r ìn d iv id u a l v a r ia tío n  ín  th e  b io av a ilab ility  
of e rg o ta m in e , reg a rd le ss  of th e  r o u te .  C a b e in e  is so m e tim e s  
in c lu d e d  in  o ra l  a n d  rec ta l p re p a ra tio n s  o f  e rg o ta m in e  to  
im p ro v e  th e  latter^s a b so rp ú o n , a lth o u g h  w h e th e r  i t  d o e s  so 
is n o t d e a r .  D ru g s  su c h  as m e to d o p ra m id e  a re  so m e tim e s  
g iv en  vvith th e  a im  o f a lle v ia tin g  gastríc  stas is  a n d  th u s  
im p ro v e  th e  a b s o rp tio n  o f e rg o ta m in e .

P lasm a p r o te in  b in d in g  is a b o u t  9 3  to  9 8 % . E rg o ta m in e  is 
m e ta b o lise d  e x te n s iv e ly  in  t h e  l iv e r  d a  t h e  c y to c h ro m e  
P 450  iso e n z y m e  CYP3A4; th e  m a jo r ity  of m e ta b o li te s  a re  
e x c re ted  Ũ1 t h e  b ile . A b o u t 4 %  o f a  dose is e x c re te d  in  th e  
u r in e . S om e o{ th e  m e ta b o li te s  a re  p h a rm a c o lo g ic a lly  
ac tive . T h e  e lũ n in a tio n  o f e rg o ta m in e  is b ip h as lc ; haU -lives 
o f a b o u t 2 a n d  21 h o u r s  h a v e  b e e n  rep o r te d  fo r  th e  2  p h a se s , 
re sp ec tiv e ly . E rg o ta m in e  o r  i ts  m e ta b o lite s  h a v e  b e e n  
d e te c te d  in  b re a s t  m ilk .

R e fe re n c e s .
1. S chm id t R. F a n c h am p s  A. E ãe c i o f  c a ỉỉe ỉn e  on  ỉn te s tin a  I 'ab so rp tion  o í 

e rg o ta m ln e  in  m a n . EurJ Cỉin Pharmacoỉ 1974; 7 :2 1 3 - 1 6 .
2. E ad ỉe  M J. E rg o ta m ỉn e  p h a rm a c o k in e tic s  in  m a n :  a n  e d ỉto r ía l . 

CtphalalỊỊÌa. 1983; 3 : 135-8 .
3. Pe rrin  VL. C lin ical pharm acoỉcinetỉcs o f  ergo tam ine  ỉn  m ỉg ra in e  a n d  

d u s te r  b e a d a c h e . ơin Pharmacokàưt 1985; 10: 3 3 4 -5 2 .

The Symbol t  denotes a preparation no longer actively marketed
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Preparations
Proprietary Preparations (details a re  g iven  in  V olum e B)

Single-ingređient Preparotiocu. Austria: E rg o k ap to n t; chile: 
Jaqúedry l; Ger.: Ergo-K ranit M igrane; Hung.: Ergam; Ital.: 
Ergotan; Phữipp.: Avam igran; Thai.: Ergosia; G ynaem ine; 
USA: Ergom ar.

MuhHngredient Preparations. Arg.: C aỉergot; Cetalex Plus; Ibu- 
Tetralgin; Ibupứac Migra; In teg robe PIus; M igra Dioxadol; 
M igra Dorixina; M igral C om positum ; M igral n ;  M igral; M ike- 
san; Solad); Tetralgin Novo; Teưalgìn; Austral.: C a íe rg o t Aus- 
trùr. A vam igran; Secokapton; Synkap ton ; Belg.: Caíergot; 
Braz.: M igrane; N eogrein; O rm igrein; Canad.: Bellergal; 
CaíergoC Ergodryl; G ravergolt; Chile: Ceíadol; Ceíalm in; Cina- 
bel; C lonalgin Com puesto; Ergobelan; E rg o n e t Esamigran; Fre- 
dol; M igra-N eỉersil; M igragesic M igranol; M igratam ; u ltrim in ; 
Denm .: Eigokoỉ&n; Fin.: A n erv an t; F r.: G ynergene Caíeìne; 
Ger.: Caỉergot N f; Gr.: Calergot; M edalidon; Hong Kơng: 
Caỉergot; Hung.: Kefalgin; India: E rgophcn; M igranil; Migril; 
M izecoi./ndữ n.: Bellapheen; Caíergot; Ericaí; / r i :  M ig ranatt; 
Israel: Cafergotf; T em igran t; / t a i :  C aíergot; Virdex; Malaỵsia: 
C afergotf: Mex.: Caíergot: Caftan Ergocaí; O ptium ; Sydolil; Tri- 
nergot; Neth.: Calergot; Nonv.: A n e rv a n t; NZ: Caíẽrgot; Pol: 
Bellergot; Coffecom ; Port.: M igretil; Rus.: Bellatam inal
(EeanaTSMHHan); Coffetam in (KíxịieTaMHH); Synkapton 
(CHHKamoH); S.Afr.: Caíergot; M igril; singapore: Caíergot; Caf- 
fox; Spain: Caíergot; Hem ỉcraneal; Swed.: A nervan; Switz.: 
Cafergot-PBf; Caỉergot; Thai: A vam igran; B en era t; Caíergot; 
Degran; Holergot; M igana; N euram izone; PoIigot-CF; Polygot; 
Toíago; Turk.: A vm igran; Bellergal; Caỉergot; Ergaíein; UK: 
C afergotf; Migril; ưkr.: N om igren (HoMHTpeH); USA: B el-Phen- 
Ergot S f; B e lla n ũ n e t; Bellergal-S; Caỉatine-FB; Caíatine; 
Caíergot; Ercaf; Folergot-DF; M igergot; Phenerbel-S ; Venez.: 
Ervostal; M ỉgradorixina; Traveget.

Phanriocopoeial Preparations
BP 2014: E igo tam ine  Sublingual Tablets;
U SP 36: E rgotam ine  T artrate  and  C aSeine Suppositories; 
E rgotanũne T artrate  a n d  C aSeine Tablets; E rgotam ine Tartrate 
In h ala tìo n  Aerosol; E rgotam ine T artra te  Injection; E rgotam ine 
T artia te  Tablets.

Feverfew
Camomille, grande; Maừem; Matricaria; Máttram; Mutterk- 
raut; Na< kopretiny rimbaby; Partenio; Reunuspaivẩnkakkara; 
Rimbaba Obycajná; SpilcuỊă; Tanacetị Parthenii Herba; 
Tanaceto; VaistĩniLỊ skaisteniq ỉolè; Wermọd Wen; nnperpyM 

ổszi margìtvirág; íleBHMbH Tpása.
ATC Herb —  HN02CVV500S (Tanacetum partheniụm: leaf). 
UNII —  6GE7Z0761K (Tanacètum parthènium.); Z64FK7P2I7 
(Tanạcetum parthenium leaỊ). J

P h a rm a c o p o e ia s .  I n  Eur. (see  p . v ii)  a n d  in  us. us also  
d e sc rib es  P o w d e re d  F e v e rfe w . '

P h .  E u r .  8: (F e v erfe w ). T h e  d rie d , w h o le  o r  íra g m e n te d  
a e rìa l p a r ts  o f Tanacctum parthenium. I t  c o n ta in s  n o t  less  t h a n
0 . 2 %  o f p a r th e n o lid e  (C i 5H2o0 3 =  2 4 8 .3 ) ,  c a lc u la te d  w ith  
r e íe re n c e  to  th e  d r ie d  d ru g . I t  h a s  a  c a m p h o ra c e o u s  o d o u r. 
P r o t e a  b o m  lig h t.

U S P  3 6 : (F e v erfe w ). I t  consis ts  o f  t h e  d r ie d  lea v e s  of 
Tanacetum parthenium (A s te raceae) , c o lle c te d  w h e n  th e  
p la n t  is in  f lo w er. S to re  in  a  d ry  p lac e . P ro te c t  íro m  ligh t.

Uses and Administration
F e v e rfe w  consis ts  o f  th e  d rie d  lea v e s  o f t h e  p la n t  Tanacetum 
parthenium (A s te ra c ea e ) . I t  is  a  t ra d i t io n a l  h e ib a l  re m e d y  
u s e d  in  t h e  p r o p h y la x ũ  o f  m ig ra in e . I ts  e ííe c ts  h a v e  b e e n  
a tt r ib u te d  to  t h e  p la n t 's  c o n te n t  o f  s e sq u i te ip e n e  lac to n e s , 
n o ta b ly  p a r th e n o lid e .  A  p re p a ra tio n  o f  t h e  d r ie d  le a ỉ  
p o w d e r ,  w h ic h  h a s  b e e n  s ta n d a rd is e d  to  p ro v id e  a 
m in ìm u m  of 0 .2 %  p a r th e n o lid e .  is a v a ila b le  in  so m e  
c o u n tr ie s .  A  s u g g e s te d  o ra l d o se  is  2 5 0  m g  daily ; a  lo w e r  
d o se  o ỉ  lO O m g d a iỉy  h a s  also  b e  e n  g iv e n .

E x tra c ts  o f  fev e rfew , p a r t ic u la r ly  p a r th e n o lid e -ừ e e  
e x tra c ts  w h ic h  h a v e  b e e n  p ro m o te d  a s  less  sensitis ing , 
h a v e  b e e n  u s e d  ío r  t h e ứ  su p p o se d  a n ti- in f la m m a to ry  
b e n e h ts  in  c o sm etics  a n d  to p ic a l P ro d u c ts .

P a r th e n o l id e  h a s  a lso  b e e n  in v e s tig a te d  fo r  its  a n tin e o -  
p la s t ic  p o te n tia l .

M ig ra in e .  F e v e rfe w  is a  tra d ỉtio n a l  h e rb a l  r e m e d y  u se d  in  
t h e  p ro p h y la x is  o f  m ig ra in e  (p . 6 7 0 .3 ). S tu d ie s  of s ta n d a r-  
d ise d  p re p a ra tio n s  o í  th e  f re e z e -d rie d  p o w d e re d  le a f  h a v e  
p r o d u c e d  v a ria b le  re su lts  in  p r e v e n t in g  o r  a m e lio ra tin g  
m ig ra in e  a tta c k s , a n d  a  sy s te m atìc  r e v ie w 1 h a s  c o n d u d e d  
th a t  Its  e íh c a c y  in  p r e v e n t in g  m ig ra in e  is u n p ro v e n .

1. P i ttle r  M H. B m st E. F ev e rỉe w  ỉo r  p re v e n tìn g  m ỉg ra ỉn e . A vailab le  Ũ1 T he 
C o c h ran e  D atabase  o f  S ystem atỉc  Revìevrt; Issue  1. C h ich e sten  J o h n  
W Uey; 200 4  (aceessed 2 7 /0 4 /0 5 ) .

Rheumatoid arthritis. F e v e rfe w  h a s  a n ti - in f la n ư n a to ry  
a c tiv ity  in vitro a n d  h a s  b e e n  tr ie d  in  th e  t té a tm e n t  óf 
rh e u m a tic  d iseases. H o w e v e r, a n  e v id e n c e -b a se d  re p o r t  b y  
th e  A r th ri tis  R e se a rc h  C a m p a ig n ' in  t h e  U K  c o n s id e red

th a t  i t  w a s  in e f fe c tiv e  in  r h e u m a to id  a r th r it is  (p . 13 .2 ), 
a l th o u g h  a d v e rse  e ffec ts  w e re  m in o r  w i th  s h o r t - te n n  use .

1. A rth ĩ ỉ t i ỉ  R esearch  C am pa ỉgn . C o m p lem en ta ry  a n d  a lte rn a tív e  m edi- 
d n e s  fo r  th e  tr e a tm e n t  o f  rh e u m a to id  a rth ritỉs, o s te o a r th r itis  an d  
G brom yaỉg ỉa  (ỉssued  P e b m a ry  2 0 0 9 ). A vaiỉab ỉe  a t  h ttp : //w w w . 
a n h r it í$ re se a rd iu k .o rg /p d f /C o m p ỉe m e m a ry % 2 0 a n d % 2 0 a ỉ te m a tỉv e %  
2 0 m e d ỉd n e s _ l ỉ0 ỉ2 0 ỉ0 l5 4 3 3 1 .p d f  (accessed 2 5 /U / I 0 )

Adverse Effecfs and Precautions
M ost a d v e rs e  e fle c ts  n o te d  w ith  fev e rfe w  a re  ra i ld  a n d  
rev e rs ib le . M o u th  u lc e ra tio n  a n d  so re n e ss  h a v e  b e e n  
re p o r te d , a n d  m a y  b e  d u e  to  s e n s itisa tio n ; i í  th e y  o c c u r 
(everíevv s h o u ld  b e  w ith d ra w n . C o n ta c t  d e rm a tit is  h a s  also  
b e e n  r e p o r te d .  G a sư o in te s tin a l  e ữ e c ts  su c h  as  n a u se a , 
c o n s tip a tio n  o r  d ia r rh o e a ,  a n d  h e a r tb u m  o c c u r  ra re ly  a n d  
th e re  h a v e  b e e n  s p o n ta n e o u s  re p o r ts  o f eo sin o p h iỉia , 
a b n o rm a l l iv e r  ỉu n c ũ o n  tes ts , r e n a ỉ  la i lu re , R a y n a u d 's  
p h e n o m e n o n ,  a n d  h y p e r te n s io n . VVithdravval sy m p to m s 
su c h  as  r e b o u n d  h e a d a c h e , a n x ie ty , a n d  in so m n ia  h a v e  
b e e n  s e e n  in  lo n g - te rm  u se rs  o f fe v e rfew  vvho s to p  
ơ e a tm e n t  s u d d e n ly .

F e v e rfe w  is r e p u te d  to  h a v e  a b o rti ía c ie n t  p ro p e r tie s  a n d  
it is r e c o m m e n d e d  th a t  p re p a ra tio n s  sh o u ld  n o t  b e  u se d  in  
p reg n a n c y .

E ffe d s  o n  th e  b lo o d .  T h e re  h a v e  b e e n  su g g e stio n s  th a t  
íeverievv  m a y  in c re a se  th e  risk  o f b lee d in g  d u r in g  su rg e ry  
o r  in  p a tie n ts  ta k in g  a n tic o a g u la n ts .  H o w ev er, a l th o u g h  
in h ib itìo n  o ỉ  p la te le t  a g g re g a rio n  h a s  b e e n  re p o r te d  in  vitro 
o r  in  animals a  rev ỉevv1 o f  d in ic a l  s tu d ie s  n o te d  th a t  íev e r-  
few  d id  n o t  a p p e a r  to  a ffec t h a e m a to lo g ic a l s a le ty  p a ra -  
m ete rs .

ỉ . P ỉttíc r  M H , H m si E. F e v e ríe w  ỉo r  p re v e n d n g  m ig ra ine . A vailab le  in  T he 
C o c h ran e  D atabase  o í  Sys tem atic  R eview s; Issue I .  C h ich e s ien  J o h n  
W Uey; 2 0 0 4  (accessed 2 7 /0 4 /0 5 ) .

Interađions
It h a s  b e e n  su g g e ste d  th a t  fev e rfew  m a y  e n h a n c e  th e  eữ ec ts  
o f a n tic o a g u la n ts  (b u t  see  E ỉíec ts  o n  th e  B lood, a b o v e ).

Preparations
Proprietary Preporolions (details are g iven  in  Volum e B)

Single-ingredìent Preporolions. AustraL: M igraine Aid; Braz.: 
E n xam ed t; Tanaceto-); Tenliv; Canad.: Tanacetỷ; PoL: M ario- 
m ig ran t; UK: DiaFeverfew; DiaM igraine; M igraherb; Tanacet.

Muhi-ingredient Prepcrotions. Austral: Albizia Com plex; Extra- 
Uíe A rth ri-C are t; ExtralƯe M igrai-C aret; R ehm annia Complex; 
ỉtal.: N eu ia lta  M igren.

Homoeopothic Preparations. Fr.: Poconeol n o  43.

Frovatriptan ỊBAN. riNNì 

’ Fravatriptaani; Frovatriptán; Frovatriptanum; SB-209S09AX 
(hovatriptan or írovatriptan sucdnate); VMl-251 (írovatriptan 
or bovatriptan sucdnate); OpoB3TpnfTT3H. 
(6/?)-5,6,7,8-Tetrahydro-6Hnethylaminocarbazole-3<arboxa- 
mide. - , ,
ChH17N30=2433 
CẠS-158747-02-5.
ATC —  N02CC07.
ATCVet —  QN02CC07.
UNII —  H82Q2D5WA7.

Frovatriptan Succinate ỊBANM, USAN, rìNNAA) 

Frovatripfan, Succinate de; Frovatriptán, suctínato de; 
Frovatriptani Succinas; SB-209509AX (írovatriptan or 
írovatriptan sucdnate); Succinato de hovatriptán; VML-251 
(írovatriptan or írovatriptan succinate); (UpOBaTpnrTTaHa 
CyKCMHaT.
CmH17N30,C iH60 <,H20=379.4 
CAS —  158930-17-7.
ATC —  N02CC07.
ATC Vet —  QN02CC07.
UNII —  D28J6W18HY.

Uses and Administration
F ro v a tr ip ta n  is a  se lec tiv e  s e ro to n in  (5-H Tị) a g o n is t  w ith  
ac tio n s  a n d  u se s  s im ila r  to  th o se  o f su m a tr ip ta n  (p. 6 7 9 .3 ). It 
is u se d  fo r  t h e  a c u te  ữ e a tm e n t  o f  th e  h e a d a c h e  p h a s e  o í 
m ig ra in e  a tta c k s . I t  sh o u ld  n o t  b e  u se d  fo r  p ro p h y la x is . 
F ro v a tr ip ta n  is g iv en  o ra lly  as th e  s u c d n a te  a l th o u g h  doses 
a re  e x p re s se d  in  te rm s  o f th e  b ase ; íro v a tr ip ta n  s u c d n a te  
3 .9  m g  is e q u iv a le n t  to  a b o u t  2 .5  m g  o f í ro v a tr ip ta n .

T h e  r e c o m m e n d e d  d o se  is 2 .5  m g; if th is  is in e ííe c tiv e , a 
seco n d  d o se  s h o u ỉd  n o t  b e  ta k e n  fo r th e  s a m e  a tta c k . If 
sy m p to m s r e c u r  a h e r  a n  in itia l re sp o n se , th e  d o se  m a y  b e  
re p e a te d  a ỉ te r  a n  in te rv a l  o f a t  lea s t  2  h o u rs . T h e  m a x im u m  
dose o f  ử o v a t r ip ta n  in  2 4  h o u rs  is 5 m g  in  th e  UK  a lth o u g h , 
in  th e  USA, a m a x im u m  daily  do se  o f 7 .5  m g  is a llo w e d .

R e v ie w s .
1. M a rk u s  p ,  M ikko  K. P ro v a tr lp ta n  rev iew . E x p e rí O p in  Pka rm aco the r  200 7;

8 : 3029-33

M ig r a in e .  F o r  c o m p a r is o n  o f  t h e  re la tiv e  b e n e h ts  o f d iffer- 
e n t  t r ìp ta n s  in  m ig ra in e ,  s e e  u n d e r  S um atrip tcm , p . 680 .1  

F u r th é r  re íe re n c e s .
1. P oo lsup  N. t í  ứ l. E H ịcacy a n d  to le rab ilỉty  o f  ữ o v a tr ỉp ta n  in  a cu  e  

m ig ra ln e  ư e a tm e n t: sy s te m a tic  rev ie tv  o f  ran d o m ỉze d  c o n tro ỉled  tria ỉs J 
C ỉin  P h a rm  T h e r  2 005 ; 3 0 : 5 2 1 -3 2 .

2 . M a rk u s  F, M ỉkko  K . P ro v a tr ip ta n  rev ỉew . E xp e rt o p in  P h arm aco th e r200  
8 : 3 0 2 9 -3 3 .

3. E ỉk ỉn d  A H. M acG rego r HA. F ro v a tr ip tan  ỉo r  th e  a c u te  tr e a tm e n t í  
m ig ra ỉn e  a n d  p re v e n tỉo n  o f p red ỉc ta b le  m e n s tm a ỉ m ig ra ỉne . E xp e rt R  V 
N n tro th e r  2008; 8: 7 2 3 -3 6 .

4. G u ỉdo tti M . Ravasỉo  R. C ỉinỉcal a n d  eco n o ra ỉc  com parison  o f ừovatTipta 1 
v e n u s  o th e r  o ra ỉ tr ip ta n s  ỉn  th e  ư e a tm e n t  o ỉ a c u te  m ig ra ỉn e  in  th e  rea  - 
vvorld se ttíng . ũ in  ữ r u g  Ịn v a t ìg  2009; 2 9 : 693 -7 0 2 .

Adverse Effects and Precautions
A s ío r  S u m a tr ip ta n ,  p .  6 8 0 .2  a n d  p . 6 81 .2 .

U K  ỉic e n sed  p r o d u a  in ío rm a tio n  re c o m m e n d s  th a t  
h o v a tr ip ta n  sh o u ld  n o t  b e  u se d  in  p a tie n ts  vvith s e v e r : 
h e p a tic  im p a irm e n t  (C h ild -P u g h  d a s s  C); h o w e v e r , th is  i : 
d u e  to  a  lac k  o í  d a ta  a n d  n o  do sag e  a d ju s tm e n t is n e e d e d  i: I 
m ild  o r  m o d e ra te  h e p a tỉc  im p a irm e n t.

Interactions
A s ío r  S u m a tr íp ta n , p . 6 8 1 .3 .

F ro v a tr ip ta n  is m e ta b o lis e d  b y  th e  c y to c h ro m e  P 450  
iso e n z y m e  CYP1A2; ũ u v o x a m in e , a p o te n t  in h ib ito r  of t h i : 
i so e n z y m e , h a s  b e e n  shovvn  to  in c re a se  th e  b!oo«: 
c o n c e n tra t io n s  o f í ro v a tr ip ta n  b y  27  to  4 9 % .

Pharmacokinetics
A fte r  o ra l  doses, p e a k  p la s m a -lro v a tr ip ta n  c o n c e n tra tio n  
o c c u r  in  2  to  4  h o u rs ,  a n d  b io av a ila b ility  is a b o u t  2 0 %  ú  
m e n  a n d  3 0 %  in  vvom en . F o o d  m a y  d e la y  th e  t im e  to  pea) 
p la sm a  c o n c e n tra tio n s  b y  a b o u t  1 h o u r .  F ro v a tr ip ta n  is 15°Á 
p r o te in  b o u n d . I t is m a in ly  m eta b o lis e d  b y  th e  h ep a ti. 
c y to c h ro m e  P 4 5 0  is o e iư y m e  CYP1A2. A b o u t 3 2 %  o f a n  o ra  
d o se  is  e x c re te d  in  t h e  u r in e  a n d  6 2 %  in  ỉaeces . T h e  p lasm . 
e lim in a tio n  half-Iife  o f íro v a tr ip ta n  is a b o u t  2 6  h o u rs .

D is tr ib u tìo n  in to  m ỉlk  h a s  b e e n  to u n d  in  s tu d ie s  in  rats. 
R e íe re n c e s .

1. B u c h an  p. tí a i  C ỉinỉca] p h a n n ac o k in e tỉc s  o f ỉro v a trip tan . Headứch  
200 2 ; 42  (suppl 2); S 5 4 - S 6 Ì

2 . EU dnd AH, t í  a ỉ . P h a rm ac o k in e tic s  o ỉ ừ o v a tr ip ta n  in  ado lescen  
m ig ra in eu rs . J  C ỉin  P h arm aeo l 2 004; 44 : 1158-65 .

Preparations
Proprietary PreparaHons (deta ilỉ are given in V olum e B)

Single-ingredient Preparations. Austria: E um itan ; Frovamig 
Betg.: Provatex; M igard; Canaí: Frova; Cz.: F rom en; Recur 
Denm.: M igard; Fin.: M igard; T lgreatt; Fr.: Isimig; l íg re a t  
Ger.: Allegro; Gr.: M igard; M igralin; Pitunal; Irl:  Frovex; Ital 
A uradol; Rilamig; Neth.: F rom ữex; Migard; Port.: Dorlise 
M igard; Spain: Forvey; P e rlic  Swed.: M igard; Switz.: M enam ig  
Turk.: N ew art; UK: M igard; USA: Frova.

I p r a x o c h r o m e  iriNNỊ

Ipratsokromi; lprazochromum; lprazocromo; lprazokrom; 
Hnpa30xpoM.
3-Hydroxy-l-isopropyl-5,6-indolinedione 5-semicarbazone. 
C12H16N Á = 2 6 4 3  '

■ CAS—  7248-21-7.
ATC—  N02CX03.
'ẠTC Vet —  QN02CX03.
UN1Ị —  903A9K181P. ; ■

Proỉile
I p ra z o c h ro m e  is a  s e ro to n in  a n ta g o n is t  u s e d  in  th e  
p ro p h y la x is  o ỉ m ig ra in e  (p . 6 7 0 .3 ) a n d  in  th e  m a n a g e m e n t 
o f  d ia b e tic  re t in o p a th y . I t  h a s  b e e n  g iv en  in  u s u a l  o ra l doses 
o f 2 .5  to  5 m g  th re e  t im e s  daily .

Preparatiọns
Proprietory Preparotionỉ (details are given in  V olum e B) 

sõigle-ingredienl Preparations. Hung.: D ivascan; PoL: Divascan.

Lomerizine Hydrochloride iriNNMi

• Flometizinè Hydrochloride; Hidrcxloruro de lomérizina; KB- 
279Ố;1;'Lomérizine, Chlorhydrate de; Lòmerizịné Dihý- 
'drochloride; Lomerizini HydrochloridùÍTÌ; Jl0MepM3MHa 
fMflpoxnopnfl.
1-[Bis(p-fluorophényl)mèthyl]-4-(23,4-trimethọxybenzýl) 
piperaãne dlhydrochloride.
C27H30F2N2O 3,2HCI=5413 .

AU cross-reíerences reíer to entries in Volume A



Feverfew/Naratriptan Hydrochloride 677

CAS —  101477-55-8 (ìomeriĩirie); 101477-54-7 (lomerứine 
hydrochlorìde).
UNII —  3W473D5UY.

Profịle
L o m e r iá n e  is  a  c a ld u m -c h a n n e l  b lo c k e r  th a t  is u s e d  o ra lly  
as th e  h y d ro c h lo r id e  Ù1 th e  ơ e a tm e n t  o f  m íg ra in e . It is also  
u n d e r  in v e s t ig a t io n  fo r  its p o te n t ia l  v a lu e  in  g lau co m a. 

R e íe re n c e s .
ỉ .  H ara  H, t ì  a i . C ỉinỉcal p o ie n tỉa l of lo m e riz in e , a  Ca2,  c h a n n e l b lo ck er as 

a n  a n ti-g U u c o m a  d rug : e ữec ts o n  o c u la r  drculacỉoQ  a n d  re tìn a ỉ 
n e u ro n a l d a ra a g e . Cardiơvasc D ru g  R e v  2004; 22 : 199-214.

2. b v i s a ìà  s. t ì a ỉ . M ig ra i/itf*assodated  vertígo : c ỉỉn k a ỉ c h a r a a rr i í t ic s  of 
Ja p an e $ e  p a t ỉe n ts  a n d  effec t o í lo m e rm n e . a  c a lả u m  c h a n n e l antagonỉsL  
A Ờ a O to ỉa ryn go l 2007; (supp l 559): 4 5 -9 .

3. ỉm a i N, t ì  a i . D o  che e ííec ts  o ỉ lo n g - te n n  lo m c rứ in c  adm iọ isna tíoD  d iííe r  
w ith  age?  In te m  M e d  2007 ; 46 : 6 6 3 -4 .

Preparations
Proprietary Preparotiom (detailỉ a re  g iven  in  Volume B)

Single-ingredient Preparạtioiu. china: H ou Pu ( Ể # ) ;  Luo M eị 
E r ( ỹ i t iẺ ) ;  Q ing  Tian Shao  Rong ( S S ) ;  Tesuxin
ữ );  Xi R ui Ũ  ( ă a S A ) ;  XUing (# ■ # ); Ỹã Yi Jia (3EfPÌD); Jpn: 
Migsis; T erranas.

M ethysergide (BAN, USAN, riNNi 

1 -Methỹt-0-lyserglc Acid Butanolamỉde; Methysergid; Méthy- 
sergide; Methysergidum; Metisergida; Metýsergid; Metyser- 
gidi; MeTU3eprn,q.
N -[\-(Hydroxymethyl)propyl]-1 -methyl-Đ-lysergamide; 9;i 0- 
Didehydro-N-D -(hydroxymethyl)propyl]-1,6-diméthylergo- 
line-8P<arboxamide.
C2,H27N A = 3 5 3 .5
CAS —  36 ì -37-5. \  .
ATC —  NQ2CA04.
ATC Vet —  QN02CA04.
UNII —  XZA9HY6Z98.

M ethỵsergide M aleate (BANM, riNNMi

Maleato de metisergida; Méthysergide, Maléate de; 
Methysergidi Maleas; Metisergida, maleato de; MeTH3eprufla 
Maneaĩ.
C21H27N30 2.C,H40 4=469.5 
'CAS—  129-49-7.
ATC —  N02CA04.
ATC Vet —  QN02CA04.
UNII —  2U7H1466GH.

P h a r m a c o p o e ia s .  In  Br. a n d  us.
B P  2 0 1 4 : (M e th y s e rg id e  M a le a te ) . A  w h i te  o r  a lm o s t w h ite  
c ry s ta ỉlin e  p o w d e r  vvhich m a y  h a v e  a  yellovv o r  p in k  tinge ; 
o d o u r le s s  o r  a lm o s t  o d o u rle ss . S lig h tly  so lub le  in  w a te r  a n d  
in  m e th y l  a lc o h o l;  p ra c tìc a lly  in so lu b le  in  c h lo ro ío rm  a n d  in  
e th e r .  A  0 .2 %  s o lu t io n  in  vvater h a s  a  p H  o f 3 .7  to  4 .7 . S to re  
a t  a  t e m p e ra r u re  o f  2  d eg re e s  to  8  deg rees . P ro te c t  fro m  
ligh t.

U S P  3 6 : (M e th y se rg id e  M a ỉe a te ) . A  w h ite  to  yellovvish- 
vvhite o r  r e d d is h -w h ite ,  c ry s ta llin e  p o w d e r . Is o d o u rle s s  o r  
h a s  n o t  m o re  t h a n  a  s lig h t o d o u r . S o lu b le  1 in  2 0 0  o f  w a te r  
a n d  1 in  165  o f  a lc o h o l; so lu b le  1 in  3 4 0 0  o f c h lo ro ío rm ; 
p rac tic a lly  in so lu b le  in  e th e r . p H  o f a  1 in  500  s o lu tio n  is 
b e tw e e n  3 .7  a n d  4 .7 . S to re  i n  a ir t ig h t  c o n ta in e rs  a t  a  
te m p e ra tu re  o f  2  d e g re e s  to  8 d e g re e s . P ro tec t f ro m  ligh t.

Uses and Administration
M e th y se rg id e  m a le a te  is a  se m isy n th e tic  e rg o t a lk a lo id . I t  is 
a  p o te n t  s e ro to n in  a n ta g o n is t  a n d , c o m p a re d  w i th  e rg o t- 
a m in e , h a s  o n ly  vveak v a so c o n s tr ic to r  a n d  ox y to cíc  eữ ec ts. 
I t  m a y  b e  u s e d  to  p re v e n t  s e v e re  r e c u r re n t  m ig ra in e  
(p. 6 7 0 .3 )  a n d  h e a d a c h e  a tta c k s  d u r in g  d u s te r  p e rio d s  
(p. 6 7 0 .1 ), a l th o u g h  its  u se  h a s  d e d in e d  b ec au se  o f ad v e rse  
e ỉíe c ts . I t  is in e f fe c tiv e  in  th e  t r e a tm e n t  o f a c u te  a ttack s.

M e th y s e rg id e  is g iv e n  oraU y as  th e  m a le a te  b u t  d o ses  a re  
o l te n  e x p re s s e d  in  te rm s  o f  t h e  b a se ; 1 .33  m g  o f 
m e th y s e rg id e  m a le a te  is e q u iv a le n t  to  a b o u t  1 m g  of 
m e th y s e rg id e .  A  u s u a l  d osage  is  2  to  6  m g  d a ily  g iv e n  in  
d iv id e d  d o se s  w ith  m ea ls . I t  is  su g g e ste d  th a t  t re a tm e n t  
s h o u ld  b e  s ta r te d  w i th  1 m g  a t  b e d tứ n e  a n d  doses  in c re a se d  
g ra d u a lỉy  o v e r  a b o u t  2  vveeks; t h e  m in im u m  eH ective  dose  
s h o u ld  b e  u s e d .  C a re h il  a n d  r e g u la r  o b se rv a tio n  o f th e  
p a t ie n t  is e s se n t ia l  b e c a u s e  o f t h e  h ig h  in d d e n c e  o f a d v e rse  
eH ects a n d  i t  is  r e c o m m e n d e d  th a t  t t e a tm e n t  s h o u ld  o n ly  b e  
c a rr ie d  o u t  u n d e r  h o s p ita l  su p e rv is io n . I í  t r e a tm e n t  stìll 
p ro v e s  to  b e  in eH e c tiv e  a f te r  3 w e e k s ,  h ư th e r  u se  is u n lik e ly  
to  b e  o f  b e n e f i t .  T re a tm e n t  s h o u ld  n o t  b e  c o n tin u e d  fo r 
m o re  t h a n  6  m o n th s ,  a f te r  w h ic h  i t  sh o u ld  b e  g ra d u a lỉy  
w i th d ra w n  o v e r  2  o r  3 w e e k s  a n d  t h e n  s to p p e d  fo r  a t  lea s t  á  
m o n th  fo r  r e a s se s sm e n t. S o m e  h a v e  c o n s id e re d  th a t  
ư e a tm e n t  c o u rs e s  s h o u ld  n o t  e x c e e d  3 m o n th s  w ith o u t  a  
b re a k .

M e th y se rg id e  m a le a te  h a s  a lso  b e e n  u se d  to  c o n ư o l  
d ia r rh o e a  a s so d a te d  w i th  c a r t in o id  s y n d ro m e  (see  u n d e r  
N e u r o e n d o c r in e  T u m o u rs ,  p . 7 1 6 .3 )  in  h ig h  d o s e s  
e q u iv a le n t  to  12 to  2 0  m g  of m e th y se rg id e  da ily .

As a  s e ro to n in  a n ta g o n ỉs t,  m e th y s e rg id e  m ig h t  b e  
e x p e c te d  to  h e lp  r e v e rse  th e  s e ro to n in  s y n d ro m e  (p. 4 4 3 .2 ) .  

R e v ie w s .
I .  K o ch ler PJ, T ĩe lt-H ansen  PC. H iíto ry  o í  m e ih y se rg id e  to  m ìg ra in c . 

Cephalalgiữ  2008; 28: 1126-3S .

Adverse Effeds
G a s tro ú ite s tin a l e S e c ts  su  c h  as  n a u s e a ,  v o m itin g , h e a r t -  
b u m ,  a n d  a b d o m in a l p a in  a re  c o m m o n  o n  in it ia l  ơ e a tm e n t  
w i th  m e th y se rg id e  m a le a te , as  a re  d izz in ess  a n d  drovvsiness. 
O th e r  CNS effec ts r e p o r te d  i n d u d e  a ta x ia , in so m n ia ,  
vveakness, res tle ssn ess , lig h th e a d e d n e ss , e u p h o r ia ,  a n d  
h a llu t ín a tio n s .  P e r ip h e ra l  o r  lo ca lised  o e d e m a , lcg  c ra m p s , 
a n d  w é ig h t  g a in  h a v e  o c c u rre d  a n d  th e r e  h a v e  b e e n  
o c c as io n a ỉ re p o r ts  o f ra sh e s , loss o f  h a ừ , jo in t  a n d  m u s d e  
p a in ,  n e u ơ o p e n ia ,  a n d  e o s in o p h ilia . O r th o s ta tic  h y p o -  
te n s io n  a n d  tac h y c a rd ia  h a v e  b e e n  n o te d . T h e re  h a v e  b e e n  
iso la te d  rep o r ts  o{ m y o c a rd ia l  in ía rc t io n  p a rt ic u la r ly  in  
p a tie n ts  w i th  isc h a e m ic  h e a x t d ise a se  o r  w h e n  g iv en  w i th  
o t h e r  v a s o c o n s t r i c t i v e  d r u g s ,  b o t h  o f  w h ic h  a r e  
c o n tra - in d ic a tio n s  fo r  m e th y s e ig id e  th e ra p y .

A rte r ia l sp a sm  h a s  o c c u rre d  in  so m e p a d e n ts ,  a n d  m a y  
p r e s e n t  a s  p a ra e s th e s ia  o f  t h e  e x tre m itie s  o r  a n g in a l  p a in ,  as  
w i th  e rg o ta ra in e  (p. 674.2); ư  su c h  sy m p to m s  o c c u r  
m e th y se rg id e  s h o u ld  b e  w ith d ra w n , a l th o u g h  r e b o u n d  
h e a d a c h e s  m a y  o c c u r if i t  is  w i th d ra w n  s u d d e n ly .  V asc u la r  
in su íB d e n c y  o f  t h e  lo w e r  lim b s  m a y  re p r e s e n t  a r te r ia l  
sp a sm  o r  ũ b ro tic  c h a n g e s . T re a tm e n t  s h o u ĩd  b e  s to p p e d  a t  
t h e  firs t s igns  o f im p a ire d  p e rip h e ra l  d rc u la tio n .  R e tro -  
p e r ì to n e a l  Bbrosis, vvith o b s tru c tio n  o ỉ  a b d o m in a l b lo o d  
vesse ls  a n d  u re te is ,  p le u ro p u lm o n a ry  G brosis, a n d  Đ bro tic  
c h a n g e s  in  h e a r t  v a lv es  h a v e  o c c u rre d  In  p a tie n ts  o n  lo n g -  
te r m  t r e a tm e n t .  M e th y s e rg id e  must b e  w i th d r a w n  
im m e d ia te ly  u  h b ro sis  o c c u rs . R e ư o p e r i to n e a l  Đ brosis is 
u su aU y  rev ers ib le , b u t  o th e r  B bro tic  c h a n g e s  a re  less re a d ily  
rev e rse d .

Effeds on the ỉkỉn. S d e ro d e rm a - l ik e  c h a n g e s  to  th e  legs, 
in  a d d it io n  to  a o rt ic  S b ro s is  in  t h e  a b se n c e  ol r e t ro p e r i to -  
n e a l  S b rosis, w a s  a s s o d a te d  w i th  lo n g -te rm  m e th y s e rg id e  
th e r a p y  in  a  6 3 -y e a r  o ld  w o m a n .1 T h e  p a t ie n t  p r e s e n te d  
w i th  a  2 - m o n th  h is to ry  o f  in ũ a m m a to ry  o e d e m a  o !  t h e  
legs a n d  ỉee t.

1. K luger N . t ì  a l . M e th y se rg ld e -ỉn d iic ed  sd e ro d e rm a -lik e  d u n g e $  o f  ứ ie  
l c ỵ s . B r l D a m a t a l 2005; 153 : 2 2 4 -5 .

Rbrosis. Pibrosis h a s  b e e n  a s s o d a te d  w ith  t h e  lo n g - te rm  
u se  o f  m e th y se rg id e  m a le a te .  In  o n e  e a rly  r e p o r t ' in  2 7  
p a tie n ts  re t ro p e r i to n e a l  Ẽ brosis  w a s  a tt r ìb u te d  to  u s e  o f 
m e th y se rg id e  fo r  p e rio d s  o f  9 to  5 4  m o n th s  i n  doses r a n -  
g ú ig  ử o m  2 to 28 m g  d a iỉy . T h e re  was p a rt ìa l  o r  c o m p ỉe te  
reg re s s io n  o f G brosis in  13 o f th e  p a d e n ts  vvhose ư e a tm e n t  
w a s  w ith d ra w n . I m p ro v e m e n t  u su a lly  b e g a n  w ith in  a  f e w  
d ay s, in  so m e  cases w i th  th e  a id  o f  p re d n is o n e . T h e  o th e r  
14  p a tie n ts  w e re  ơ e a te d  b y  su rg e ry ; th o s e  fe w  w h o  c o n -  
t in u e d  ta k in g  m e th y s e rg id e  h a d  d iíG cult p o s to p e ra tiv e  
co u rse s . C ard iac  m u rm u rs  o c c u rre d  in  7 p a tíe n ts , a n d  
re g re ssed  w h o lly  o r  p a rt ia l ly  in  3 a í te r  th e ra p y  w a s  
s to p p e d . F ib ro tic  c h a n g e s  a ííe c tin g  th e  a o rta ,  h e a r t  v a lv e s , 
a n d  p u lm o n a ry  tis su e s  o c c u rre d  in  a  fe w  o f  t h e  p a tie n ts .  
O th e rs  h a v e  re p o r te d  t h e  d e v e lo p m e n t o f e n d o c a rd ia l  
íib ro sis  in d ic a te d  b y  c a rd ia c  m u rm u rs  in  4 8  p a tie n ts  
re c e iv ín g  m eth y se rg id e .2 T h e  m u rm u rs  g ra d u a lly  re g re ssed  
in  2 7  w h e n  m e th y se rg id e  w a s  s to p p e d . R e tro p e r ito n e a l  
G brosis w a s  p re s e n t  in  9  p a tie n ts  a n d  p le u r o p u lm o n a r y  
G brosis in  2 . A p a tie n t  w i th  ĩib rosis o f th e  iliac  v e in  h a s  
b e e n  d e s a ib e d .3

A fe w  cases o f re t ro p e r i to n e a l  Abrosis a s s o d a te d  w i th  
e rg o ta m in e  t a r ư a te  o r  d íh y d ro e rg o ta m in e  h a v e  also  b e e n  
n o te d .1 T hese  2 d ru g s  h a v e  a lso  b e e n  im p lic a te d  in  a  fe w  
o th e r  cases o f  re t ro p e r i to n e a l  h b ro sis  o r  o th e r  G bro tic  
d iso rd e rs  in  p a tie n ts  ta k in g  h ig h  doses  fo r  lo n g  p e rio d s .4'7

1. G ra  h a m  JR . t ì  a l . F ữ tro tíc  d iso rde rs  a s so d a te đ  vvith m c th y sc rg id c  
th c ra p y  ío r  h e ad a ch e . N  E n g l  J  M e d  1966; 274: 3 5 9 -6 8 .

2 . B ana  D S, t ì  a ỉ . C a rđ ỉac  m u rm u rs  a n d  e n d o o rd ía ỉ  fibrosỈ5 a s so đ a te đ  vvith 
m echysexgỉde th e ra p y . A m  H e a r t J  1974; 8S: 6 4 0 -5 5 .

3. B u c d  JA . M a n o h a ra n  A . M e th y se rg id c -ỉn d u cc d  re tro p e rỉto n ea l &brosỈ5: 
successíu ỉ o u tc o m c  a n d  tw o  n e w  la b o ra io ry  le a tu re s . M ayo C lirt P ro c  
1 9 9 7 :7 2 : 1148 -50 .

4 . L cpage-S avary  D, V aũỉères A . E rgo tam ỉne  as a  possib lc  c au se  o f 
rc ơ o p e r ito n e a l fibrosỈ5. Q ù t  P h a rm  1982; Ỉ ỉ  179 -80 .

5. R o b õ t  M , t ì  a l . R b ro tìc  p rocesses  a s so d a te d  w ith  lo n g - tc rm  e rg o ta m ỉn e  
th e ra p y . s  E n $ l J M e d  1984; 31 1 : 601 a n d  602.

6 . D am stru p  L  J c n sc n  TT. R c tro p « rito n ca l ũbrosis a ỉ te r  lo n g - te rm  da iỉy  u se  
o f e rg o ta m ỉn e . Ir ứ  U ro l N cp h ro l 1986; 1 8 :2 9 9 -3 0 1 .

7 . M a láq u ỉn  F ,  ứ  a L  P leu ra l a n d  re tro p e rỉto n ea ỉ S b ro s ỉỉ from  d ih y d ro -  
e ĩg o tam ỉn e . N E n g U M i d  1989; 321 : 1760.

ĩreatment oĩAdverse Effects
A s fo r  E rg o ta m in e  T a r tra te ,  p . 6 7 4 .3 .

M e th y se rg id e  m a le a te  s h o u ld  b e  w ith d ra w n  im m e d i-  
a te ly  ư  ẩ b ro s is  d e v e lo p s. C o rtic o s te ro id s  h a v e  b e e n  u s e d  to  
ư e a t  Ebrosis, a l th o u g h  s u rg e ry  m a y  be  re q u lre d .

Precautions
As fo r  E rg o ta m in e  T artra te , p . 675 .1 .

I n  add ition , m e th y se rg id e  m a ỉe a te  is c o n tra - in d ic a te d  in  
v a lv u la r  h e a r t  d isease, p u lm o n a ry  a n d  c o lla g e n  d iseases, 
d iseases  of th e  u r in a ry  t r a c t  p h leb id s  a n d  c e llu litis  o f th e  
lo w e r  e x trem itie s , a n d  d e b ilita te d  States. I t  s h o u ld  b e  u se d  
w ith  c a u tio n  in  p a tie n ts  vvith p e p tíc  u lc e r  d ise a se  b e c a u se  it  
m a y  in a e a s e  g a sư ic  a d d ity .  P a tie n ts  s h o u ld  b e  d o s d y  
su p erv ised . M eth y se rg id e  sh o u ld  n o t  b e  g iv e n  c o n tin u o u s ly  
fo r  m o re  th a n  6  m o n th s  a n d  sh o u ld  n o rm a lỉy  b e  w ith d ra w n  
g ra d u a lly  (see U ses a n d  A d m in is tra tio n , a b o v e ).  H o w e v e r, it  
s h o u ld  be  w ith d ra w n  im m e d ia te ly  ư  sy m p to m s  o f Đbrosis o r  
a n e r ia l  spasm  develop .

Interađions
In te rac tỉo n s  in v o lv ln g  th o se  e rg o t a lk a lo id s  u s e d  m a in ly  in  
th e  m a n a g e m e n t of m ig ra in e  a re  d isc u sse d  u n d e r  e rg o t-  
a m in e  {p. 6 7 5 .2 ). R e íẹ re n c e s  s p e d h c  to  m e th y s e ig id e  m a y  
b e  ỉo u n d  th e r e  u n d e r  th e  h e a d in g s  A n tũ n ig ra in e  D ru g s 
(p. 675 .2 ) a n d  B e ta  B lockers (p . 67 5 .3 ).

Pharmacokinetics
M e th y se rg id e  m a le a te  is rap id ỉy  a b s o rb e d  h o m  th e  
g a s tro in te s tin a l t ia c t  w i th  p e a k  p lasm a  c o n c e n tra tỉo n s  
o c c u rr in g  w ith in  a b o u t o n e  h o u r  o f ìn g e s tio n . I t  is 6 6 %  
b o u n d  to  p la s m a  p ro te in s .  M e th y s e rg id e  u n d e rg o e s  
e x te n s iv e  first-pass h e p a tic  m eta b o lism  to  m e th y le rg o m e -  
t r in e  (p. 213 7 .3 ). A b o u t 50%  ọf a n  o rạ l  d o se  is  e x c re te d  in  
th e  u i in e  as  u n c h a n g e d  d ru g  a n d  m e ta b o li te s .  T h e  
e lim ỉn a tio n  o f m e th y se rg id e  is b ip h asic ; h a lf - liv e s  o f  a b o u t
2 .7  h o u rs  a n d  10 h o ũ rs  h a v e  b e e n  re p o r te d  f o r  th e  2  p h a se s  
respec tive ly .

R e íe re n c e s .
1. B redberg u, tì a i. Phannacok ine tỉc s o í m e thyse rg ỉde  a n d  ỉts  m e tab o lỉte  

m e thy le rgom ctrine  In m a n . E u r J ơ i t t  Pharm acol 1986; 30 : 7 5 -7 .

Preparatìons ,
Proprietary Preparations (detailỉ are given in  V olum e B)

Single-ingredient Preparorions. AustraL: Oeseiiỉ; Belg.: Deseril; 
Braz.: Deserila; Canad.-. Sansertỷ; Fr.: D esem il; Neth.: Deseril; 
UK-. Deserilt-

Pbarmacopoeial Preporolions
BP 2014: M ethysergide Tablets;
U SP 36: M ethysergĩde M aleate Tablets.

Naratriptan Hydrochlorỉde
(BANM, USAN, rlNNM)

GR-85548Ã; GR-85S48X (naratriptan); Hidrodoruro de 
naratrịptán; Naratriptan, Chlorhydrate de; Náratriptán,’ 
hidrpdõruro de; Narátriptani Hýdrochlòridum; HapảipnnTà- 
H3 fnflpoxnopnfl.
W-Methyl-3-(1 -methyl-4-piperidyl)indole-5-ethanesulfona- 
rhidè hydròchloride.
C ,7H25N3C^S,HCh371.9
ơ ặ  —  121679-13-8 (nạratàptanì; 121679-19-4 ■(,'naratriptơn
hydrochloride); !43388-64-1 (naratnptan hydrochlorìde).......
ATC —  N02CC02.
'ATC Vet —  QN02CC02.
UNIl —  10X8X4P12L

P h a rm a c o p o e ia s . In  us.
U S P  36: (N a ra tr ip tan  H y d ro c h lo d d e ). A  w h i te  to  p a le  
y e llo w  solid. So lub le  in  w a te r. S to re  in  a ir t ig h t  c o n ta in e rs  a t  
a te m p e ra tu re  n o t  e x ceed in g  30 degrees.

Uses and Administration
N a ra tr ip ta n  is a  se lec tive  se ro to n in  (5 -H T i) a g o n is t  w ith  
a c tio n s  a n d  u se s  s im ilar to  th o se  o f s u m a tr ip ta n  (p . 6 7 9 .3 ). It 
is u s e d  fo r t h e  a c u te  tre a tm e n t  o f  th e  h e a d a c h e  p h a s e  of 
m ig ra in e  a ttack s. I t  s h o u ld  n o t  b e  u se d  fo r p ro p h y la x is . I t  is 
g iv e n  o rally  as  th e  h y d ro ch lo rid e , a n d  d o ses  a re  e x p re s se d  in  
te rm s  o f th e  base; n a ra t r ip ta n  h y d ro c h lo r id e  1.1 I m g  is 
e q u iv a le n t to  a b o u t  1 m g  o f n a ra t r ip ta n .

T h e  rec o m m e n d e d  dose  o f n a ra t r ip ta n  i n  th e  U K  is
2 .5  m g; in  th e  U SA  a  d o se  o f 1 o r  2 .5  m g  is allovved. ư  n o  
re sp o n se  is o b ta in e d  w ith  th e  in it ia l  d o se , a  s e c o n d  dose  
s h ó u ld  n o t b e  ta k e n  fo r  t h e  sa m e  a tta c k . If  sy m p to m s  re c u r  
a f te r  a n  in itia l re sp o n se , th e  do se  m a y  b e  r e p e ă te d  a ỉ t e r  a n  
in te rv a l  of 4  h o u rs ,  to  a  m a x im u m  of 5 m g  in  a n y  2 4 - h o u r  
p e rio d . F o r d o ses  in  h e p a tic  o r  r e n a l  im p a in n e n t  see  b e lo w .

A d m in is tra t io n  in  h e p a tic  o r  r e n a l  im p a i rm e n t.  N a ra td p -  
t a n  is c o n tra -in d ic a te d  in  p a tie n ts  vv ith  s e v e re  h é p a tíc  
(C h ild -P u g h  d a s s  C) o r  s ev ere  r e n a l  I m p a irm e n t  ( ơ e a t -  
in in e  d e a ra n c e  less t h a n  1 5 m L /m in u te ) .  I n  p a tìe n ts  vvith 
m ild  to  m o d e ra te  h e p a tic  o r  re n a l  im p a irm e n t,  t h e  rec o m - 
m e n d e d  m a x im u m  o ra l dose  in  2 4  h o u r s  is  2 .5  m g  a n d  a 
lo w e r  s ta r tin g  do se  sh o u ld  b e  c o n sid e red .

The Symbol t  denotes a preparation no longer actively marketed
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M ig r a in e .  F o r  c o m p a r íso n  o ỉ  th e  re la tiv e  b e n e S ts  o f  d iffer- 
e n t  t r ip ta n s  i n  m ig ra in e . s e e  u n d e r  S u m a tr ip ta n ,  p . 6 8 0 .1 . 

F u r th e r  re íe re n c e s .
1. A sh cro ít D M , M ỉlỉson  D. N ara trip tan  ĩo r  th e  t r e a u n e n t  o f a cu tc  

m ỉg ra ỉn e: m e ta -a n a ly ỉ ỉs  o ỉ r an d o m ỉsed  c o m ro lled  tria ỉs. Pkarm acoepide- 
nưól Drug Saỷety 200 4 ; 1 3 :7 3 -8 2 .

2 . T íe lt-H a n se n  P C  Pub lished  a n d  n o t  fu fly  pu b lỉsh ed  d o ub le -b lind , 
ran d o m ỉsed , coDtroU ed tr ia ls  w ỉth  oral n a ra tr ỉp ta n  in  th e  ừ e a tm e n t  o ỉ 
m ỉg ra in e : a  re v ie w  b ased  o n  th e  GSK T riaỉ R egỉỉter. J  H e a d a à ĩe  P a in  
2011 ; 12: 3 9 9 -4 0 3 .

Adverse Effects and Precautions
As fo r  S u m a tr ip ta n .  p . 6 8 0 .2  a n d  p .  6 8 1 .2 .

N a ra tr ip ta n  s h o u ld  n o t  b e  u se d  in  p a tie n ts  w i th  se v ere  
h e p a tic  (C h ild -P u g h  d a s s  C) o r  r e n a l  (c re a tin in e  c le a ra n c e  
less  t h a n  15 m L /m in u te )  im p a irm e n t.  K a ra tr ip ta n  s h o u ld  b e  
u s e d  w i th  c a u tio n  in  m ild  o r  m o d e ra te  re n a l  o r  h e p a tic  
im p a irm e n t.  P a tie n ts  w ith  h y p e rse n s it iv lty  to  su U o n am id es 
m a y  th e o re tic a lly  sh o w  a  sim ila r  re a c tio n  to  n a ra t r ip ta n .  
(F o r d isc u ss io n  o f c ro ss-re a c tiv ity  in  su lỉo n a m id e s  a n d  suUa 
d r u g s  se e  H y p e r s e n s i t iv i ty  u n d e r  S u lfa m e th o x a z o le ,  
p . 3 6 5 .3 .)

M e d ic c rt io n -o v e ru se  h e o d a c h e .  F o r a r e p o r t  o f a n  a s so d a -  
t io n  b e tv v een  n a ra t r íp ta n  a n d  m ed ic a tio n -o v e ru se  h e a d -  
a c h e , s e e  u n d e r  A d v e rse  B ííec ts o f S u m a tr ip ta n , p . 6 8 1 .2 .

P o r p h y r ia .  T h e  D ru g  D a ta b ase  fo r A c u te  P o rp h y ria , c o m - 
p ile d  b y  th e  N orvvegian  P o rp h y ria  C e n ơ e  (N A PO S) a n d  
th e  P o rp h y ria  C e n ơ e  S w ed e n , d assiE e s  n a ra t r ip ta n  as  po s- 
sib ly  p o tp h y r in o g e n ic  i t  sh o u ld  b e  u se d  o n ly  w h e n  n o  
s a íe r  a l t e m a t iv e  is  av a ila b le  a n d  p re c a u tio n s  s h 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. T h e  D rug  D a tabase  ỉo r  A cu te  Porphy ría . A vailable a u  h ttp : //w w w . 
d ru g s-p o rp b y r ia .o rg  (accessed 11/04/11)

Interactions
A s fo r  S u m a tr ip ta n ,  p . 6 8 1 .3 .

Pharmacokinetics
A fte r  o ta l  do ses, p e a k  p la s m a -n a ra tr ip ta n  c o n c e n tra tio n s  
o c c u r  a t  2  to  3 h o u rs ,  a n d  b io av a ila b ílity  is r e p o r te d  to  b e  
6 3 %  in  m e n  a n d  7 4 %  in  w o m e n . P la sm a  p ro te in  b in d in g  is 
a b o u t  2 9 % . N a ra tr íp ta n  u n d e rg o e s  so m ê  h e p a tic  m e tă b -  
o lism  Via a w id e  ra n g e  o f  c y to c h ro m e  P 450  iso en zy m es . I t is 
m a in ly  e x c re te d  in  th e  u r in e  w ith  50 %  of a  d o se  b e in g  
re c o v e re d  a s  u n c h a n g e d  d ru g  a n d  3 0 %  as in a c tiv e  
m e ta b o li te s . T h e  e lim in a tio n  h a lỉ- li ỉe  is 6 h o u rs ,  a n d  is 
s ig n ih c a n tly  p ro lo n g e d  in  p a tie n ts  w i th  re n a l  o r  h e p a tic  
im p a irm e n t.

D is tr ib u tio n  in to  m ilk  h a s  b e e n  ío u n d  in  s tu d ie s  in  rats.

Preparations
Propõetary Prepcrations (details are given in  Volum e B)

Single-ingredient Preparatìons. Arg.: Naramig; Austraì. : Nara- 
mlg; Austria: A n tìm ig rin t; Naramig; Beỉg.: Naramig; Braz.: 
N aramig; N aratrin; Canad.: Amerge; Chile: Bagomigral; M igtal; 
M iragran; N aram ig; Cz.: Naramig; Denm.: Naragran; Naram ig; 
Pin. : Naram ig; Fr.: Naramig; Ger.: Fonnigran; Naramig; Gr.: 
N aram ig; Inđia: N aia trex ; /rỉ .:  NaramergỶ; Naramig; Naraverg; 
Israel: N aram ig; Mex.: N aram igt; Neth.: M igatane; Naramig; 
Norw.: Naram ig; NZ: Naramig; PorL: Naramig; Ria.: Naram ig 
(HapaMHT); S .A /r.: Naram ig; Singapore. Naramig: Spain: Nara- 
mig; Stved.: N aram ig; Switz.: Naramig; Turk.: Naram ig; ƯK. 
N aram lg; USA: A m eĩge.

pharmocopoeial Prepqmtiora
U SP 36: N ara trỉp tan  H ydrochlorìde Oral Suspensỉon; N aratriptan 
Tablets.

Oxetorone Fumarate ỊUSAN, riNNMi

Fumafato de' oxêtớrona; L-6257; Oxetorona, ílimarato de; 
:OxétÓF0ne;.Fumarate' d'; Oxetoroni Fumaras; ŨKceTopoHa 
(DyMapaT.- . v  • •

'3-(6,12-Dihydrọbenzqfuro[3,2<]n]benzoxepin-6-ylidene)- 
W/V^imethyl|^bpylậminẹ hydrògén tiimaráte. ! : ■ ■
•QliHn NỌj,C|H404#4355
CAS -- - . 26020-55-3 Ịoxetorone); 34522-46-8 (oxetorone 
fú m a rơ té -  1 .  s  
ATC —  NỮ2CX06.
‘ATC Vet —  QN02CX06.
UNII —  5SYZ8I05SH.

Piy>fịỊe
O x e to ro n e  fu m a r a te  is a n  a n tih is ta m in e  a n d  se ro to n in  
a n ta g o n ls t  u s e d  o ra lly  in  th e  ơ e a tm e n t  o f  m ig ra in e  
(p. 6 7 0 .3 )  a n d  d u s te r  h e a d a c h e  (p. 6 7 0 .1 ) in  doses  o f  u p  to  
1 8 0 m g  d a ily . O x e to ro n e  w a s  re p o r te d  to  h a v e  in d u c e d  
h y p e rp la s tìc  c h a n g e s  in  b re a s t  tis su e  a n d  th e  u te r in e  
e n d o m e tr iu m  o f  rodents.

Preparatíons
Proprietary Preparations (detailỉ a re  given in  V olum e B)

Single-ingredienỉ Preporoliona. Belg.: N ocerto n e t; Fr.: Nocer- 
to n e; Gr.: N ocertone.

Pizotifen ÍBAN, ỈÌNNI

BC-1Ò5; pitsòtifẹeni; Pizoịifène; Pizotifeno;. Pizotifenum; 
PỊzơtyfen; Pizotyíine (USẠN); riM30TH(|)eH.‘: ‘ 

'.9,TÓ-plhydrọ-4-(l-methyÌpiperldin-4-ylldene)-4H;benzo[43J 
cỵelphepta[Ĩ^Tb]thiophene. . ; . 1 - .  ,

:C19H2,NS=295.4 • '
CAS - :  l5574-96-6.
AĨC —  N02CX01.
' ATC Vet—  QN02CX01.
ỤNII—  0BY8440V3N.

P h a rm a c o p o e ia s .  In  Chin.

Pizotifen Malate IBANM, riNNMi

Malato de pizotifeno; Pizotifen Hydrogen Malate; Pizotifène, 
Malate de; Pizotifeni Malas; Pizotifeno, malatọ de; Pizotyline 
Malate; riM30TM(ị)eHa ManaT.
C19H21NS,C,H60 5 = 4 2 9 5  
CAS — 5189-11-7. .
ATC —  N02CX01.
ATC Vet —  QN02CX01.

P h a rm a c o p o e ia s .  In  Br.
B P  2 0 1 4 : (P izo tifen  M a la te ) . A  w h ite  o r  s lig h tly  yellovvish- 
vvhite, 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  povvder. 
V ery  s lig h tly  so 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  c h lo ro ío tm ; sp a rin g ly  so lu b le  in  m e th y l  a lco h o l. P r o te a  
b o m  lig h t.

Uses and Administation
P iz o tife n  is a  se d a tin g  a n tih is ta m in e  (p. 610 .1 ) th a t  h a s  
s ư o n g  se ro to n in  a n ta g o n is t  a n d  vveak a n tim u sc a r in ic  
p ro p e r tie s . Í t  a lso  a n ta g o n ise s  th e  a c tỉo n  o f t ry p ta m in e . 
P iz o tì íe n  is u sed , u su a lly  as  t h e  m ala te , fo r  th e  p ro p h y la x is  
o f m ig ra in e  a n d  fo r th e  p r e v e n t io n  o ỉ  h e a d a c h e  a tta c k s  
d u r ín g  d u s te r  p e rio d s . I t  is n o t  e ííe c tiv e  in  ư e a t in g  a n  a c u te  
a tta c k . D oses o f  p izo tife n  m a la te  a re  e x p re s se d  in  te rm s  of 
th e  b a se ; p iz o tí íe n  m a la te  1 .45  m g  is e q u iv a le n t to  a b o u t 
1 m g  o f p izo tiíe n . P izo tifen  h y d ro c h lo r id e  h a s  also  b e e n  u se d  
in  th e  m a n a g e m e n t  ol m ig ra in e .

T h e  u s u a l o ra l  d o se  is t h e  e q u iv a le n t  o f 1 .5 m g  of 
p iz o tìfe n  d a ily  e i th e r  in  th re e  d iv id ed  d o se s  o r  as a  s in g le  
d o se  a t  n ig h t.  G ra d u a l in c re a se  b o m  a n  in itia l d o se  of 
5 0 0  m lc ro g ra m s m a y  h e lp  to  a v o id  u n d u e  drovvsiness. D oses 
m a y  v a ry  b o m  5 0 0  m ic ro g ra m s u p  to  a  m a x im u m  o ỉ  4 .5  m g  
d a ily ; n o t  m o re  t h a n  3 m g  s h o u ld  b e  g iv e n  as  a  s ing le  dose . 

F o r  d e ta ils  o f  d o ses  in  c h ild re n , see  b e lo w .

Adminiỉtration in children. F o r  th e  p ro p h y la x is  of 
m ig ra in e  a n d  fo r  th e  p r e v e n t ỉo n  o f h e a d a c h e  a tta c k s  d u r -  
in g  d u s te r  p e rio d s , c h ild re n  a g e d  o v e r  2 y e a rs  m a y  b e  
gi v e n  u p  to  1.5 m g  d a ily  o f  p iz o tí ỉe n  o ra lly , a l th o u g h  th e  
m a x im u m  s in g le  do se  (a t  n ig h t)  sh o u ld  n o t  e x c ee d  1 m g. 
G ra d u a l in c re a se  b o m  a n  in it ia l  do se  o f  5 00  m ic ro g ram s 
m a y  h e lp  to  a v o id  u n d u e  dxow siness.

Abdominal migraine. A b d o m in a l m ig ia in e  is a  r e c u r re n t  
d iso rd e r  s e e n  m a in ly  in  c h ild re n  a n d  c h a r a a e r ũ e d  b y  ep i- 
so d ic  m id lin e  a b d o m in a l p a in  la s tin g  ỉo r  u p  to  72  h o u rs .  
T h e  p a in  is s e v e re  e n o u g h  to  d ism p t  n o r m a l  a c tiv itie s  a n d  
m a y  b e  a s s o d a te d  w ith  p a llo r , a n o re x ia , n a u se a , a n d  
v o m it in g .1-2 S leep , a n d  so m e tim e s  v o m itin g , t e n n in a te  th e  
a tta c k .

In  One sm all s tu d y  p iz o ú fe n  w a s  ỉo u n d  to  b e  e& ective fo r 
t h e  p ro p h y la x is  oi a b d o m in a l p a in  in  c h ild re n  vvith 
a b d o m in a l  m ig r a in e ;3 h o w e v e r ,  a  sy s te m a tic  r e v ie w  
c o n d u d e d  th a t  th e r e  w a s  o n ly  w e a k  e v id e n c e  in  ỉa v o u r  o f 
su  c h  u s e  in  r e c u r r e n t  a b d o m in a l p a in  a n d  su g g ested  th a t  
p iz o tife n  s h o u ld  o n ly  b e  u s e d  in  th e  c o n te x t  o f c lin ical tria ls  
o r  in  c h i ld r e n  w i th  s e v e re  p ro b le m s  r e ừ a c to r y  to  
c o n v e n tio n a l  m a n a g e m e n t .4 P ro p h y la c tic  ư e a tm e n t  w i th  
p ro p ra n o lo l  o r  c y p ro h e p ta d in e  m a y  a lso  b e  o f b e n e íi t.5

1. H ead ach e  C ỉassỉhca tìon  Subcom m ỉttee  o f th e  ỉm e rn a tỉo n a !  H e a d a d ỉẽ  
S o d e ty . T he in te m a tío n a l dassiH catìon  of h e ad a ch e  dỉsorders: 2 nd  
e d itío n . C ephaỉaigia  2004 ; 24  (supp ỉ ỉ ) :  9 -1 6 0 . A lso avaiỉab ỉe  a u  h t tp : / /  
o o U n e l ib ra ry .w i le y .c o m /d o i/1 0 .ỉ 11 l/c h a .2 0 0 4 .2 4 . i s s u e - s l / ls s u e to c  
(accessed  1 2 /08 /10 )

2 . R usseỉỉ G, eí a ỉ . T h e  ch ild  w ỉth  r e c u rre n t a b dom ỉnal p a is ; b  it a b dom inal 
m ig ra in e?  B r  J  H ữ íp  M e d  2007; 68 : M ỉ 1 0 -M Ỉ13.

3. S y m o n  D N K  R usseỉl G . D oub le  b lỉnd  p lacebo  c o n tro lled  u ia l o l p izo tifen  
sy ru p  in  ử ie  ỉr e a tm e m  o i  ab d o m ỉn a ỉ m ỉg ra ine . A rch  D ừ  Ch iĩd  1995; 72: 
4 8 -5 0 .

4. H uerta s-C eba ỉlo s  A. e í a i. Phannaco log ica l im e rv e n tío n s  ỉo r  r e c u rre m  
ab d o m ỉn a l p a ỉn  (RA ?) a n d  ỉrr itab le  bow el sy n d ro m e  (IBS) in  ch ildhood . 
A vailab le  ỉn  T he  C o c h ran e  D atabase  o f Sys tem atỉc  R evỉew s; Issue  1. 
C h ich e sre n  J o h n  W lley; 2008  (accessed 1 4 /12 /10 ).

5. W ữ raw attan a k u ỉ M . et a i. A bd o n ú n al m igra ỉne: p ro p h y lac d c  ư e a tm e n t 
a n d  fo llow -up . J  P e d u t r  G astroentcrol N u tr  1999; 28 : 37 -40 .

M ig r a in e  a n d  d ú s t e r  h e a d a c h e .  P izo tífen  h a s  b e e n  vvide! / 
u s e d  fo r  t h e  p ro p h y la x is  o f  m ig ra ỉn e  (p. 6 7 0 .3 )  b u t  e v -  
d e n c e  ío r  its  e fficacy  is lim ited . I t  h a s  also  b e e n  t r ie d  in  t h : 
m a n a g e m e n t  o f  d u s te r  h e a d a c h e  (p . 6 7 0 .1 )  to  p r e v e r t  
h e a d a c h e  a tta c k s  d u r in g  a  d u s te r  p e rio d .

R e íe re n c e s .
1. C ỉe ỉa n d  PG, e í  a l  S tud ies  to  assess ư  p ixo iiỉen  p ro p h y lax is  ỉmprovx s 

m ỉg ra ỉn e  b e y o n d  th e  b e n e ũ t oữ ered  b y  a cu te  su õ ìa tr ip ta n  the rap  f  
a lo n e . B u r  N a t r o l  1997; 38: 3 1 -8 .

2 . B a m e s  N, M U lm an G. D o p ỉzo tiíen  o r  p rop ran o ỉo ỉ rcd u c e  th e  frequen< f  
o f  m lg ra ln e  h e a d a c h e ?  A n h  D ử  O tỉ ỉđ  2004 ; 8 9 :6 8 4 -5 .

Adverse Effects and Precautions
A s fo r  t h e  s e d a tin g  a n tìh is ta m in e s  in  g e n e ra l, s e e  p . 613 . 
a n d  p . 6 1 3 .3 .

In c re a s e d  a p p e tỉ te  a n d  w e ig h t g a in  m a y  o c c u r vvit' 1 
p iz o tífe n . D rovvsiness m a y  b e  ư o u b le so m e .

Incidence of adverse effeds. A d v erse  eH ects w e re  n o te  I 
in  22  o f  4 7  p a tie n ts  w i th  s e v ere  m ig ra in e  g iv e n  p izo tife n  
to  2 m g  d a ily .1 T h e se  re a c tio n s  in d u d e d  vveigh t increaS ': 
(15  p a tie n ts ) ,  m u sc le  p a in  o r  c ra m p s  (3 p a tie n ts ) ,  h e a v y  o  • 
re s tle ss  legs (3 p a tie n ts ) , Ouid re te n tio n  (3 p a tie n ts ) ,  drovv 
s in ess  (2 p a tie n ts ) ,  m o re  í r e q u e n t  m ild e r  h e a d a c h e s  ( 
p a tie n ts ) , íac ia l A ush ing  (1 p a tie n t) .  re d u c e d  iib ido  ( 
p a tie n t) ,  e x a c e rb a tio n  of ep ilepsy  (1 p a tie n t) ,  a n d  d re a m  
in g  (2 p a tie n ts ) .  A d v erse  e ííec ts  n e c e s s ita t in g  w ith d ra w a  
o c c u rre d  in  11 p a tie n ts .

1. P ee t K M S. Use o ỉ p izo tìíen  in  severe  m ỉg ra ine: a lo n g - te rm  study . C ur ■ 
M e d  R es Opin  1977; 3: 192-9 .

Porphyria. T h e  D ru g  D a ta b ase  fo r  A c u te  P o rp h y ria , co m  
p ile d  b y  th e  N o rw eg ia n  P o rp h y ria  C e n ơ e  (N A PO S) anc 
th e  P o rp h y ria  C e n tre  S w ed e n , c lassiíies p iz o tífe n  as  possi 
b ly  p o rp h y rin o g e n ic ;  it  sh o u ld  b e  u s e d  o n ly  w h e n  n o  safe  
a l te m a t iv e  is a v a ila b le  a n d  p r e c a u tio n s  s h o u ld  b e  co n sid  
e re d  in  v u ln e ra b le  p a tie n ts .1

1. T he  D rug  D aiabase  ío r  A cute  P o rp h y ria . A vaỉlable a u  h ttp : //w w w  
d ru g s-p o ip h y ria .o rg  (accessed 11 /04 /11 )

Interađions
A s ío r  th e  s e d a tln g  a n d h is ta m in e s  in  g en e ra l, se e  p . 614 .3 .

A n t ih y p e r te n s iv e s .  A ỉte r  a r e p o r t1 o f  loss o ỉ b lo o d  pressu rc  
c o n ư o l  w h e n  ư e a tm e n t  w i th  p iz o ti ỉe n  w a s  s ta n e d  in  í  
p a t ie n t  re c e iv in g  debrísoquine th e  m a n u f a c tu r e r  suggestec  
t h a t  s in c e  p iz o tí ỉe n  h a d  a s im iỉa i C hem ical s ư u c tu r e  to  the  
t r ic y d ic  a n tìd e p re s s a n ts  it  m ig h t a n ta g o n ise  t h e  a c tio n s  Oỉ 
a d re n e rg ic  n e u ro n e  b lo d cers  in  a  s im ila r  m a n n e r .

1. B a ilty  RK. A n u g o n is m  o f  d e b ris o q u in e  su lp h a tc  b y  p iz o tlfe r  
(S a n d o m ig ran ). N Z M t d J  1976; 1: 449.

Pharmacokinetics
P izo tifen  is w e ll a b so rb e d  b o m  th e  g a s tro in te s tin a l  ơ a c t  a n d  
p e a k  p la sm a  c o n c e n tra tio n s  o c c u r a b o u t  5 h o u r s  a f te r  a 
s in g le  o ra l d o se . O v e r 90 %  is b o u n d  to  p la s m a  p ro te in s . 
P izo tU en u n d e rg o e s  e x te n s iv e  m e ta b o lism . O v e r  h aU  o f a 
d o se  is e x c re te d  in  th e  u r in e ,  m a in ly  as m eta b o lite s ; a 
s ig n iE c a n t p ro p o r t io n  is e x c re te d  in  t h e  íaeces . T h e  p rim a ry  
m e ta b o li te  o f  p iz o tife n  ( / / -g lu c u ro n id e  c o n ju g a te )  h a s  a 
lo n g  e lim in a tio n  h a lỉ- lỉfe  o f a b o u t 2 3  h o u rs .

D isư ib u t io n  in to  m ilk  h a s  b e e n  ỉo u n d  in  animal s tu d ies .

Preparations
Proprietary P reparatio iu  (details are g iven  in V olum e B)

Single-ingredìent Preparalions. Arg.: Sandom ìgran; AustraL: 
Sandom igran; Belg.: Sandom igran; Braz.: Sandom igran;
Canad.: Sandom igran; Cz.: Sandom igran; Denm.: Sandom igrin; 
Fr.: Sanm igran; Gr.: M osegon Hong Kong: S andom igraa ' 
Indon.: Lysagon ỉrì.: Sanom lgran; Itai.: Sandom igran; Malay- 
sia: Sandom igran; Neứi.: Sandom igran: NZ: Sandom igran; Phi- 
ỉipp.: L ite c  M or-V ĩta; M osegon PoL: Polom igran; S-Afr.: San- 
dom igran; Spain: M osegon Sandom igran; Swed.: Sandom igrin; 
Swìtz.: M osegort; Thai.: Anorsia; Bozo; M anzoỉen; M igrin; 
M osegon M oselan  M oziíen-EF; Pizomed; Zofen; Turk.: Sando- 
m igran; UK: Sanom igran.

MubKngredìenỉ Preporalions. PhOipp.: Appetens; M osegor Vita.

Pharm acopoeial Prep o ro lions
BP 2014: P izod íen  Tablets.

Rixatriptan Benxoate
IBANM, USAN, plNNMI

Benzoato’ de 'rizatriptán; MK-0462; MK-4Ộ2; Ritsatriptaanl- 
■ bentsoaatti; Rizatriptan, Benzoate de; Rizatriptán, benzoato 
de; Rizatriptani Benzoas; PM3aTpyirrraHa 6eH30aT.
3-[2-(Dimethylamino)ethyl]-5-(TH-l,2,4-triazol-l-ylmethyl) 

Ịindole monóbenzoate; DimethyÌ{2-[5-(ÌH-l,2,4-triazol-l- 
ylmethyl)indol-3-yQethyl)amine mõnobenzoate. 
ClsH19N5,C7Hạ02= 3 9 1 i

All cross-reỉerences reíer to entries in Volume A
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CAS —  ì44034-80-0 (rìzaữiptan); Ỉ452Ơ2-66-Ũ (rizafííptan 
bemoate).
ATC —  N02CC04.__
ATC Vet —  QN02CC04.
UNII —  WR978S7QHH.

p h a rm a c o p o e ia s .  I n  Eur. (see  p . v ii)  a n d  us.
P h .  E u r .  8 : (R iz a tr ip ta n  B e n z o a te ) . A  vvhite o r  a lm o st w h ite  
p o w d e r  o r  crysta ls . S o lu b le  in  vvater; sp a rin g ly  so lu b le  ỉn  
a lco h o l; s lig h tly  so lu b le  in  d ic h lo ro m e th a n e . It sh o w s  
p o ly m o rp h isx n .

U S P  36 : (R iz a tr íp ta n  B e n z o a te ) . A  w h i te  to  a lm o s t w h ite  
c ry s ta ll in e  p o w d e r . S o lu b le  in  w a te r ;  sp a rin g ly  so lu b le  Ịn  
a lc o h o l; s lig h tly  s o lu b le  in  d ỉc h lo ro m e th a n e .

Uses and Administration
R iz a tr ìp ta n  is a  se le c tiv e  s e ro to n in  (5-H T() a g o n is t w ith  
a c tio n s  a n d  uses  s im ila r  to  th o se  o f  s u m a tr ip ta n  (belo tv ). I t  is 
u s e d  fo r  t h e  a c u te  t r e a tm e n t  o ! t h e  h e ã d a c h e  p h a se  of 
m ig ra in e  a tta c k s . I t  s h o u ld  n o t  b e  u s e d  fo r p ro p h y lax is. 
R iz a tr ìp ta n  is g iv e n  as  t h e  b e n z o a te , a n d  doses a re  ex p ressed  
in  te rm s  o i  th e  b a se ; r iz a tr ip ta n  b e n z o a te  14.5 m g  .is 
e q u iv a le n t  to  ạ b o u t  10 m g  of r iz a tr ip ta n .

T h e  l ic e n se d  d o se  in  th e  U K  o f r iz a tr ip ta n  is th e  
e q u iv a le n t  ỏ f lO tn g  o ra lly . If th is  is  in e h e c tiv e , a s e co n d  
d õ se  s h o u lđ  n o t  b e  t a k e n  fo r th e  s a m e  a ttack . ư sy m p to m s 
r ẹ c u r  a f te r  a n  in it ia l  resp o n se , a  t u n h e r  dose  o f l õ m g  m a y  
b e  ta k e h  a ỉ te r  a n  in te r v a l  of a t  le a s t  2  h o u rs .  I n  th e  USA 
lic e n se d  d o se s  ó f  5 o r  lO m g  a re  u s e d . T h e  re c o m m e n d e d  
m a x im u m  d o se  in  2 4  h o u r s  ã  2 0  m g  in  th e  UK a n d  30  m g  in  
th e  USA . A  re d u c e d  do se  of 5 m g  is rec o m m e n d e d  in  
p a d e n ts  a lso  re c e iv in g  p r o p ra n o lo l  (see  In te ra c tio n s , 
b e lo w ), w i th  .the  m a x im u m  do se  i n  2 4  h o u rs  r e d u c e d  to  
10 m g  i n  t h e  U K  a n d  1 5 m g  in  th e  USA. I t is also  
r e c o m m e n d e d  th a t  đ o se s  o f  th e  2 d r u g s  sh o u ld  b e  se p ara te d  
b y  a t  l e a s t  2  h o u rs .

F o r  d o s e s  in  c h ild re n  a n d  in  h e p a tic  o r  re n a l  im p a in n e n t,  
see  b e lo w .

A d m in iỉ tr a t io n  in  c h ild re n . In  t h e  U S A  t ũ a t r ip t a n  is 
lic e n se d  f o r  th e  ơ e a tm e n t  o f a c u te  m ig ra in e  in  c h ild re n  
a n d  a d o le sc e n ts  a g e d  6  to  17 y e a rs .  A  sing le  o ra l d o se  of 
5 m g  m a y  b e  g iv e n  to  c h ild re n  v veigh ing  less t h a n  4 0  kg 
a n d  lO m g  to  th o s e  w e ig h in g  4 0  k g  o r  m o re . I n  c h ild re n  
a lso  re c e iv in g  p ro p ra n o lo l  (see In te ra c tio n s ,  b c lo w ), a  s in -  
g le  d o se  o f  r iz a tr ip ta n  5 m g  is re c o m m e n d e d  in  th o se  w h o  
w e ig h  4 0  k g  o r  m o re ;  hovvever, i t  s h o u ld  n o t  b e  g iv e n  to  
th o se  vvho w e ig h  less  th a n  4 0  kg . T h e  sa íe ty  a n d  efficacy 
o ỉ  a  s e c o n d  dose  h a v e  n o t  b e e n  e s ta b lish e d .

A d m in is tr a t io n  in  h e p a t ic  o r  r e n a l  im p a irm e n t.  UK
lic e n s e d  p ro d u c t  in ỉo r m a t io n  re c o m m e n d s  th a t  in  p a tie n ts  
vtdth m ild  to  m o d e r a te  h e p a tic  o r  r e n a l  im p a in n e n t ,  th e  
o ra l  d o se  o f  r iz a tr ip ta n  sh ọ u ld  b e  re d u c e d  to  5 m g . If th e  
h e a d a c h e  re c u rs  a f te r  a n  in it ia l  r e sp o n se , a  íu r th e r  d o se  of 
5 m g  m a y  be  ta k e n  a l t e r  a n  in tc r v a l  o f  a t  le a s t 2  h o u rs . 
T h e  re c o m m e n d e d  m a x im u m  d o se  i n  2 4  h o u rs  i n  th ese  
p a tie n ts  is  lO m g . I t  is a lso  r e c o m m e n d e d  th a t  I iz a tr ip ta n  
s h o u ld  n o t  b e  u s e d  in  p a tie n ts  w í th  se v ere  h e p a tic  o r  re n a l  
im p a i im e n t .

M ig r a in e .  F o r c o m p a r iso n  of th e  r e la tiv e  b e n e íi ts  o f  d iíle r-  
e n t  t r ip ta n s  in  m ig ra in e , see  u n d e r  S u m a tr ip ta n ,  p. 680 .1 . 

F u r th e r  re te re n c e s .
1. W e ỉlỉn g to n  K, P lo sk er GL. R iz a trip u n : a n  u p da te  o f its u s«  in  the  

m a n a g e m e n t o f m ỉg ra ìn e . D rugs  2002; 6 2 : ỉ  539-74 .
2. P ascuai J . A rev ỉew  o f  r iza trip tan , a q u ic k  a n d  c o n â s te m  5-H T 18/1D  

a g o n is t fo r th e  a c u te  t r c a u n e n t  o í m ig ra in e . E xp e n  o p ỉtt Pharm acother 
2004; 5 : 66 9 -7 7 .

3. A h o n e n  K. et a i. A ran d o m ỉze d  trìal of r tza tr íp ta n  in m ỉg ra ine  a ttacks in 
c h iỉd re n . N euroỉogy  2006 ; 67 : 1 ỉ  35—40.

4 . M a n n ỉx  LK. A rev iew  o f  th e  5-H T IB /1D  a g o n is t rũ a ỉr ip ta n : u p d a te  on  
re c e n t re se arch  a n d  im p lỉca tions ío r  th e  ỉu tu re .  E xp e rt O p in  Pharm acoửier 
2006 ; 9 : Ỉ0 Ỡ Ỉ - 1 Ỉ .

5 . H arg rea v es RJ. t í  a l . T e n  years o f  r ỉ ỉa tr ip ta n :  from  de v e to p m e n t to  
d in ic a l  sd e n c e  a n d  íu tu r e  d ỉrec tions. H eáấache  2009; 4 9  (suppì 1): S 3 - 
S20.

6. G ỗbel H . Efficacy a n d  to le rab ỉlity  o f r te a tr ỉp ta n  10 m g com pared  w ith  
s u m a tr ip ta n  100 m g: a n  ev id en ce-b ased  a naly sỉỉ. E xp e rt Rev  N tu ro th e r  
2010; 10 : 4 99 -506 .

Adverse Effects and Precautions
A s fo r  S u m a tr ip ta n ,  p .  6 8 0 .2  a n d  p .  6 8 1 .2 . T ox ic  e p id e n n a l 
n e c ro ly s is  h a s  a lso  b e e n  re p o r te d  vv ith  riz a tr ip ta n .

R iz a tr ip ta n  s h o u ld  b e  g iv ẹn  w i th  c a u tio n  t o p a d e n t ỉ  w ith  
m ild  o r  m o d e r a te  h e p a tic  o r  r e n a ỉ  im p a irm e n t;  UK lic e n sed  
p r o d u c t  in ío r m a t io n  c o n tra - in d ic a te s  its  u se  in  m o re  sev ere  
im p a irm e n t.

P o rp h y r io .  T h e  D n ig  D a ta b ase  ỈOT A c u te  P o tp h y ria , co m - 
p ile d  b y  th e  N orvveg ỉan  P o tp h y r ia  C e m re  (NA POS) a n d  
th e  P o rp h y r ia  C e n t te  S tv e d en , d a s s ih e s  r iz a tr ìp ta n  as po s- 
s ib ly  p o i p h y t in o g e n ic  i t  s h o u ld  b e  u se d  o n ly  w h e n  n o

sa te r  a l te m a t iv e  is a v a ila b le  a n d  p re c a u t io n s  s h 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. T he D rug  D ata  b a  se  fo r A c u te  Porphy ría . A vaỉỉab ỉe  a v  h rtp .7 /w w w . 
d ru g s-p o rp h y r ta .o rg  (accessed 11 /04 /11)

Interactions
As fo r  S u m a tr ip ta n .  p . 6 8 1 .3 .

P ro p ra n o lo l  in c re a se s  p la s m a -r iz a tr ìp ta n  c o n c e n tra t io n s  
a n d  it is re c o m m e n d e d  th a t  lo w e r  doses o f r iz a tr ip ta n  s h o u ld  
b e  u s e d  in  p a tie n ts  rec e iv in g  b o th  d ru g s  (se e  U ses a n d  
A d m in is tra t io n , a b o v e ).

Fharmacokinetics
A fter  o ra l  d o se s , p e a k  p la s m a -r iz a tiip ta n  c o n c e n tra t io n s  
o c c u r in  a b o u t  1 to  2 .5  h o u r s  d e p e n d in g  o n  th e  ỉo rm u la t io n . 
B io av a ila b ility  is  a b o u t  4 0  to  4 5 % . F o o đ  m a y  d e la y  th e  tim e  
to  p e a k  p la sm a  c o n c e n tra t io n s  o f th e  ta b le t  fo rm u la t io n  b y  
a b o u t  1 h o u r .  P la sm a  p r o te in  b in d ỉn g  is lo w  (1 4 % ).

R iz a tr ip ta n  is  m e ta b o lis e d  m a in ly  b y  m o n o a m ỉn e  o x id ase  
ty p e  A  to  t h e  in a c tiv e  in d o le  acetic  a d d  d e riv a tiv e . T h e  
a c tiv e  .m e ta b o lite  JV -m o n o d e sm eth y l-r iz a trip ta n  is ío rm e d  
tó  a  m in o r  d e g re e ;  o th e r  m in o r  m e ta b o li te s  a re  a lso  
p ro d u c e d . A b o u t  14%  o f a n  o ra l d o se  is e x c re te d  in  th e  
u r in e  a s  u n c h a n g e d  r ú a t r ip ta n ,  5 1 %  a s  t h e  in d o le  ac e tic  
a d d  m e ta b o li te , a n d  n o  m o re  t h a n  1%  a s  N -m o n o -  
d e s m e th y l- r iz a tr ip ta n .  T h e  p lasm a  haU -life  is a b o u t  2 to  3 
h o u rs .

D is tr ìb u tio n  in to  m ilk  h a s  b e e n  fo u n d  in  s tu d ie s  in  rats. 
R e íe re n c e s .

t .  Lee Y. t í  a l  P h a rm ac o lú n e tỉc s  a n d  to ỉe rab d ỉty  o f  o ra ỉ r íza tr íp ta n  in  
h e a lth y  m a ỉe  a n d  íem aỉe  v o lu n te e rs . B r  1  C lm  Ph arm aco ỉ ỉ 999; 4 7 :3 7 3 -6 .

2. G oldberg  M R, t í  a i  R iza trip tan . a n ove l 5-H T ib/id ago n ist fo r m lg ra ine: 
íin g le -  a n d  m u]tip ]e-dose  ỉo le rab ility  a n d  p h a rm a co k ỉn e tỉc s  ỉn  h e a lth y  
sub jects. J  ơ i n  Pharm acot 2000 ; 40 : 74 -63 .

3. V yas KP, t í  a i . D U posỉtíon  a n d  p h a n n ac o k ỉn e tỉc s  o t th e  an tím ig ra ln e  
drug . r ỉx a trỉp tan , ỉn  huxnans. D ru g  M etứb D ispos  2000; 2 8 : 8 9 -9 5 .

4. Svvan SK. t í  a i . P h a n n a c o k ỉn e tỉc  profile  o f  r ỉx ao ip tan  10 -m g  tab le t a n d  
10* m g ora ỉly  d ỉs in teg ra tln g  ta b ỉe t a d m in ỉs tered  w ỉth  o r  w ith o u t  w a te r  In 
h c a lth y  sub jec ts : a n  o p e n -ỉa b e ỉ. ia n d o m iz ed . sing le-dose , 3 -period  
c ro sso v e r s tu đ y . J  CUĩt Ph arm aeo ỉ 2006; 46 : 172-6 .

Preparatíons
Proprietary Preparations (details a re  givẽb in  V olum e B)

Single-ingredient Preporations. AustraL: M axalt; Austrũr. M ax- 
aìv.Belg'M axalt; B r k .: M axalt' CatuuL: M axalt; chile. M axalt; 
China: O uliting ShanQ ing (#?S); X in Qu
Denm.: M axalc  Fht.: M axalt; Fr.: M axalt; M axaltlyo; Ger.-. 
M axait; Gr.: M axalt; M odinol; India: R ízacc Israel: Rizaỉt; Ital: 
M axalt; Rizaliv; Trizadol; Mex.: M axaltỷ; Neth.: Latariz; M axalt; 
R izatan; Triptosig; Norw.: M axalt; NZ: M axalt; PoL: M axalt; 
PorL: M axalt: M igroff; S.Afr.: M axaỉt; Spaút: M axalt; SwetL: 
M axalt; Switz.: M axalp  Turk.: M axalt; UK: M axalt; USA: M ax- 
alt; Veneỉ.: M axalt.

Sumatriptcm /BAN, riNNì

GR-43175X; Sumaữiptaani; Sumatriptán; Sumatriptanum; 
Surnatryptan; CyMaTpMirraH.
3-(2-Dimethylaminoeửiyl)indol-5-yl-N-methylmethanesulfo- 

' namide. ;
C,4Hj,N302S=29S.4
CAS —  103628-46-2. :
ATC —  N02CC01.
ATC Vet —  QN02CC01.
UNII —  8R78F6L9VO.

P h a rm a c o p o e ia s .  In  Br. a n d  us.
B P  2 0 1 4 : ( S u m a trip ta n ) .  A  vvhite to  p a le  yellovv p o w d e r . 
V ery  s lig h tly  so lu b le  in  w a te r .  P ro te c t f ro m  lig h t.

U S P  3 6 : ( S u m a trip ta n ) .  A  w h i te  to  p a le  y e llo w  p o w d e r . 
V ery  s lig h tly  s o lu b le  in  vvater. S to re  in  a ir t ig h t  c o n ta in e rs  a t 
b e lo w  30  d e g re e s . D o  n o t  a Iỉo w  to  f reeze . P ro te c t  fro m  lig h t.

Sumatriptan Succinate ỊBANM, USAN, ríNNMì

GR-43Ị75C; SN-308; Sucdhato Ịdẹ sumahiptán; Sumatriptaa- 
nisuksinaaữi; Sumatriptan, succinate de; Sumatriptần, 
súcéinato de; Sumaữiptani Succcinạs; Sumatriptạni súccinạs; 
Sunriátriptano sukcinatas; .Sumảtriptansùcdnat; Sunriàtriptan-

i.sukcinát; Sumaưlptanurp Succinas; Sumatryptanu burszty- 
nian; Szumatriptánszukcinát; CyMaTpnnTaHa CỵKCMHaT.1 . . 
^ 2 , ^ 0 , 5 , ^ 0 4 = 4 1 3 . 5
C45 —  103628-47-3 (sumaơiptan hemisucơnate); 103628-48-
4 (sumatriptan sucànate). ................. L

rATC —  N02CC01. ■ '
'Ấ rc  Vet —  QN02CC01. v . .
u m  —  J8BDZ68989. • • '

P h a r m a c o p o e ia s .  I n  Eur. (se e  p . v ii) a n d  us.
P h .  E u r .  8 : (S u m a tr ip ta n  S u c d n a te ) .  A  w h i te  o r  a lm o s t 
w h i te  p o w d e r .  F re e ly  s o lu b le  in  w a te n  p ra c tic a ily  in so lu b le  
ỉn  d ic h lo ro m e th a n e ;  s p a rin g ly  so lu b le  in  m e th y l  a lc o h o l. A  
1%  so lu t io n  in  w a te r  h a s  a  p H  o f 4 .5  to  5 .3 . P ro te c t  b o m  
lig h t.

U S P  36: (S u m a trip ta n  S u c d n a te ) .  A  w h ite  o r  a lm o s t w h ite  
p o w d e r . F reely  so lu b le  in  w a te r;  sp a rin g ly  s o lu b le  in  m e th y l 
a lco h o l; p rac tica lly  in so lu b le  in  d ic h ỉo ro m e th a n e . S to re  i n  
a ir t ig h t  c o n ta in e rs  a t  a  te m p e ra tu re  n o t  ex c ee d in g  3 0  
d e g rees . Do n o t a llo w  to  fre e z ẽ . P r o te a  b o m  lig h t.

StobitHy. O ral l iq u id  p re p a ra tio n s  of s u m a tr ip ta n  5 m g /m L  
p re p a re d  h o m  c ru s h e d  su m a tr ỉp ta n  s u c d n a te  tab le ts  ìn  3 
d iổ e re n t  sy rups w e r e  s ta b le  fo r  a t  least 21  d ay s w h e n  
s to re d  a t  4  deg rees  a n d  p r o te a e d  b o m  l ỉg h t.1 

ỉ .  H sh  DN, t í  a i  S tab ility  o f  su ìn a tr ỉp ta n  su c d n a te  ỉn  e x tem p o ra n eo u s ỉy  
p repa red  o ra ỉ liqu ids. A m  J  H ea ltk-Syst P h arm  1997; 54: 1619-22 .

Uses and Administration
S u m a tr ip ta n  is a  s e le c d v e  se ro to n in  a g o n is t t h a t  acts a t  5 - 
H T, recep to rs  a n d  p ro d u c e s  v a so c o n s tr ic tio n  o f  c ra n ia l 
a ite r ie s . D rugs s u c h  a s  su m a tr ip ta n ,  w h ic h  a re  c o m m o n ly  
k n o w n  as trip tan s , a re  b e lie v e d  to  a c t  m a ỉn ly  a t  5 -HT ib a n d
5-H T id sub ty p e  r e c e p to rs  a n d  a re  th e r e ío r e  so m e tim e s  
r e íe ư e d  to as  5HTtB, lD- re c e p to r  agon is ts .

S u m a trip ta n  is u s e d  fo r  th e  a c u te  t r e a tm e n t  o ỉ  m ig ra in e  
a tta c k s  an d  o f  d u s te r  h e a đ a c h e . I t  sh o u ld  n o t  b e  u se d  fo r  
p ro p h y la x ũ . I t m a y  b e  g iv e n  o ra ỉly , s u b c u ta n e o u s lỵ , o r  
t ra n sd ẽ n n a lly  as th e  s u c d n a te  a n d  in tra n a s a lỉy  as  th e  b a se . 
D oses a re  ex p re sse d  i n  te rm s  o f  th e  b a se ; su m a tr ip ta n  
s u c d n a te  70  m g is e q u iv a le n t  to  a b o u t  50  m g  o f su m a trip -  
ta n .

F o r th e  a c u te  t r e a tm e n t  o ỉ  m l g r a in e  s u m a tr íp ta n  s h o u ld  
b e  u se d  as so o n  as  p o ss ib le  a í te r  th e  o n se t  o ỉ  th e  h e a d a c h e  
p h a se , b u t  eỉB cacy is  i n d e p e n d e n t  o ỉ  th e  d u r a d o n  of th e  
a t t a d t  b e ío re  s ta r tin g  tre a tm e n t.  If n o  re sp o n se  is o b ta in e d  
w ith  th e  in itia l d o se  b y  a n y  ro u te ,  a  seco n d  d o se  sh o u ld  n o t  
b e  g iv en  for th e  s a m e  a tta c k .
•  I t is g iven  orally to  a d u lts  ag e d  18 y e a rs  a n d  o v e n  th e  

rec o m m e n d e d  d o se  in  th e  U K  is 50 m g , a l th o u g h  so m e  
p a tie n ts  m a y  r e q u ứ e  lO O m g. A  d in ỉc a l  r e sp o n se  c a n  b e  
e x p ected  a f te r  a b o u t  30  m in u te s .  I ỉ  sy m p to m s  re c u r  a ỉ te r  
a n  in itia l re sp o n se , h i r t h e r  doses m a y  b e  g iv e n  p ro v id e d  
th a t  th e re  is a  m in im u m  in te rv a l  o f 2  h o u r s  b e n v e e n  
doses a n d  th a t  n o t  m o re  t h a n  3 0 0  m g  is t a k e n  in  a n y  2 4 -  
h o u r  period . u s  lic e n se d  p ro d u c t  in ío rm a t io n  rec o m - 
m e n d s  th a t  a  lovver d o se  o f 2 5  m g  m a y  b e  u se d , a lth o u g h  
so m e p a tìe n tỉ  r e q u ir e  50  o r  100 m g . T h is m a y  b e  
ỉo lỉo tved  b y  a  s e c o n d  d o se  o f u p  to  lO O m g ư  th e  
h e a d ac h e  re tu m s  o r  t h e  p a tie n t  h a s  a  p a rt ìa l  re sp o n se  
p ro v id ed  th a t  t h e  to ta l  d a ily  do se  d o es  n o t  ex c ee d  th e  
rec o m m e n d e d  m a x ỉm u m  of 2 0 0  m g . A  m in im u m  
in te rv a l o f 2 h o u r s  is r e c o m m e n d e d  b e tw e e n  doses. A  
ta b le t  su p p ly in g  a  d o se  e q u iv a le n t  to  85  m g  o f  
su m a trip tan . as  a  f ix e d -d o se  c o m b in a tio n  vvrith 500  m g  
o f n a p ro x e n  s o d iu m , is a lso  av a ilab le  i n  t h e  U S A  a  s in g le  
do se  m a y  b e  ta k e n ,  re p e a te d  o n c e  v v ith in  2 4  h o u rs  u  
necessary . vvith a  m in im u m  in te rv a l  o f 2  h o u rs .

•  W h e n  u se d  ùitranasally a  d in ic a l  r e sp o n se  c a n  b e  
e x p e a e d  in  15 m in u ĩe s .  UK  lic e n sed  p r o d u c t  in ío rm a t io n  
rec o m m e n d s  th a t  p a tie n ts  a g e d  18 y ea rs  a n d  o v e r  m a y  b e  
g iv en  a sing le  d o s e  o f  2 0  m g  in to  o n e  n o s tr i l ,  a l th o u g h  
10 m g  m a y  b e  e ỉfe c tiv e  in  so m e  p a tie n tỉ .  US lic e n sed  
p ro d u c t in ío rm a t io n  r e c o m m e n d s  th a t  a  d o se  ọ ỉ  5 ,1 0 , o r  
2 0  m g  m a y  b e  u s e d . I£ sy m p to m s rec u r , a  s e co n d  d o se  
m a y  be g iv en  a t  le a s t  2  h o u rs  a fte r  t h e  firs t dose . N o t 
m o re  th a n  4 0  m g  s h o u ld  b e  u se d  in  a  2 4 - h o u r  p e rio d .

•  In  p a d e n ts  a g e d  18 y e a rs  a n d  o v e t  s u m a t iip ta n  m a y  b e  
seU -adm in is teređ  b y  subcutaneous inịtaion in  a  sing le  do se  
o f 6 mg: a  d in ic a l  r e sp o n se  m a y  b e  e x p e c te d  a f te r  10 to  15 
m in u te s . u  sy m p to m s  ré c u r , a  s e co n d  d o se  o f 6 m g  m a y  
b e  in ịec ted  a t  le a s t  o n e  h o u r  a h e r  th e  firs t dose; n o t  m o re  
th a n  12 m g s h o u ld  b e  g iv e n  in  a  2 4 - h o u r  p e rio d . u s  
licensed  p ro d u c t in ỉo tm a t io n  re c o m m e n d s  th a t  it m a y  
also  be u se d  in  s in g le  doses  o f 1 to  5 m g  if a d v e tse  e íỉec ts  
a re  dose -lim itin g . A  needỉe-Ịree subcutaneous delivery System 
is also a v a ílab ỉe  í o r  th e  d e liv e ry  o f  6 -m g  doses.

• A n  iontophoretứ transdermal d e liv e ry  System , su p p ly in g
6.5 m g  o f s u m a tr ip ta n  o v e r  4  h o u rs , m a y  a lso  b e  u se d  b y  
p a tie n ts  ag e d  18 y e a rs  a n d  o v e r. I t  s h o u ld  b e  a p p lie d  to  
d ry , in tac t, a n d  n o n - ir r i t a te d  sk in  o n  t h e  u p p e r  a rm  o r  
th ig h ; it sh o u ld  n o t  b e  a p p lie d  to  a  p re v io u s  a p p ỉic a tio n  
s ite  untU  th e  s k in  re m a in s  e ry th e m a  f re e  ío r  a t  lea s t 3 
days. II sy m p to m s  re c u r ,  a  se c o n d  System  m a y  b e  a p p lie d  
to  a  d iíle re n t s ite  a t  lea s t  2  h o u r s  a ỉ te r  a c tiv a tio n  o f t h e  
firs t System; n o t  m o re  t h a n  2  System s s h o u ld  b e  u se d  in  a 
2 4 -h o u r  p e rio d .

F o r  th e  a c u te  ư e a tm e n t  o í  d u s t e r  h e a d a c h e ,  s u m a tr ip ta n  
s u c d n a te  is g iv e n  b y  s u b c u ta n e o u s  in je c tio n  ỉn  s im ila r  d o se s  
to  th o se  u se d  fo r  m ig ra in e .

F o r  doses in  c h ild r e n  a n d  in  h e p a tic  im p a lrm e n t,  se e  
b e to w  a n d  p . 6 8 0 .1 , re sp e c tiv e ly .

Adminisừatíon in chíidren. S u m a tr ip ta n  m a y  b e  g iv eh  fo r  
th e  ư e a tm e n t  o f  a c u te  m l g r a l n e  in  c h ild re n  a n d  a d o le s -  
ce n ts . A lth o u g h  n o t  lic e n s e d  fo r  o ra l  p a e d ia t r ic  u se  in  t h e  
UK , th e  BNFC su g g e sts  th a t  a  s ing le  oral d o se  o f 25 m g  
m a y  be  g iv en  to  c h iỉd r e n  a g e d  6  to  10 y e a rs , 50  m g  to  
th o se  agèd  10  to  12 y e a ts ,  a n d  5 0  to  100  m g  to  th o se  a g e d

The Symbol t  denotes a preparation no longer actively marketed
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12 to  18  y e a rs . T h e  do se  m a y  b e  r e p e a te d  o n c e  a f te r  a t 
le a s t  2  h o u r s  u  sy m p to m s  r e c u r  a í te r  a n  in it ỉa l  r e sp o n se . 
c h i ld r e n  ag e d  10  to  18 y e a rs  m a y  a lso  b e  g iv e n  th e  u s u a l  
a d u lt  subcuUmeous d o se  (se e  p .  6 7 9 .3 ) .

I n  t h e  UK, intranasaỉ s u m a t r ip ta n  is lic e n se d  fo r  u s e  in  
a d o le sc e n ts  a g e d  12 to  17 y e a rs  in  a  d o se  o í  lO m g  in to  o n e  
n o s tr iỉ;  t h e  d o se  m a y  b e  r e p e a te d  a f te r  a t  l e a s t  2  h o u r s  ư  
sy m p to m s  r e c u r  v v ith in  2 4  h o u r s  a l th o u g h  n o t  m o re  th a n  
2 0  m g  s h o u ld  b e  u s e d  w i t h i n  a  2 4 - h o u r  p e r io d .  
A lte m a tív e ly , t h e  BNFC su g g e sts  t h a t  th e  u s u a l  a d u lt  dose  
o f  10  to  2 0 m g  (see  p . 6 7 9 .3 ) m a y  b e  u s e d  in  th o se  a g e d  12 
y e a rs  a n d  over.

If n o  resp o n se  is o b ta in e d  w i th  th e  in itia l d o se  b y  a n y  
ro u te ,  a  seco n d  d o se  sh o u ld  n o t  b e  g iv e n  fo r t h e  s a m e  a tta c k .

S u m a tr ip ta n  h a s  a lso  b e e n  tr íe d  in  t h e  ữ e a tm e n t  o f a c u te  
c l u s t e r  h e a d a c h e .  T h e  BNFC su g g e sts  t h a t  c h ild re n  a g e d  10 
to  18  y e a rs  m a y  b e  g iv e n  subcutartious doses  s im ila r  to  th o se  
s u g g e s te d in a d u l ts  ( s e e p .  6 7 9 .3 ); a l te m a tiv e ly ,  s u m a tr ip ta n  
m a y  b e  gi v e n  intranasalỉy to  c h ild re n  a g e d  12 to  18 y e a rs  in  
doses  s im ila r  to  th o se  su g g e ste d  fo r  u se  in  a d o le sc e n ts  w ith  
m ig ra in e .

Administratỉon in hepatic impairment. S u m a tr íp ta n  
s h o u ld  b e  u se d  w ith  c a u tio n  in  p a tie n ts  w ith  h e p a tic  
im p a irm e n t.  A n  o ra l  d o se  o f  u p  to  50  m g  is c o n s id e re d  su i- 
tab le . Í t  sh o u ld  n o t  b e  g iv e n  to  p a tie n ts  w ith  s e v ere  
im p a irm e n t.

High-altitude disorders. S u m a tr ip ta n  h a s  b e e n  tríe d  w ith  
so m e  success  in  a  sm all s tu d y 1 fo r  th e  p r e v e n t io n  o f sy m p - 
to m s  o f  a c u te  m o u n ta in  s ic k n ess  (p . 1276 .2 ).

ỉ .  Ja fa rỉan  s. e l a l. S u m atr íp tan  for p re v e n tỉo n  o í a cu te  m o u n ỉa in  sickness: 
r a n d o m ừ e d  d in ic a ỉ tiia l. A n n  N eu ro l 2007; 62: 2 7 3 -7 .

Migraine and duster headache. T h e  u se  o f  s u m a tr ip ta n  
a n d  o th e r  tr ip ta n s  in  t h e  t r e a tm e n t  o f  c lu s te r  h e a d a c h e  
(p. 6 7 0 .1 )  a n d  m ig ra in e  (p . 6 7 0 .3 )  h a s  b e e n  rev iev v ed .1'7

I n  m i g r a ỉ n e  se ro to n in  (5 -H T i) ag o n ỉs ts  a re  p re íe r re d  to  
e rg o ta m in e  fo r  t h e  t r e a tm e n t  o f a c u te  a tta c k s  u n re sp o n s iv e  
to  s im p le  ana lgesics .

T h e re  a re  se v era l diffcrcní triptans d in ic a lly  a v a ilab le . In  a 
m eta -a n a ly s is  oi 53 s tu d ie s  ( in v o lv in g  2 4 0 8 9  p a tie n ts )  a n d  a 
s e p a ra te  an a ly s is  o f  a ll d b e c t  c o m p a ra tiv e  s tu d ie s  o f 5 o th e t  
t r ip ta n s  w ith  s u m a tr ip ta n ,  a ll w e re  ío u n d  to  b e  m o re  
e ữ e c tiv e  t h a n  p la c e b o .2 A t th e  m a rk e te d  doses, a ll o ral 
t r ip ta n s  ( a lm o tr ip ta n , e le t r ip ta n ,  n a ra t r ip ta n ,  r iz a tr ip ta n , 
su m a tr ip ta n ,  a n d  z o lm itr ip ta n )  w e re  eH ective  a n d  w e ll 
to le ia te d .  A lm o tr ip ta n , e le t r ip ta n ,  o r  r iz a tr ip ta n  w e re  
c o n s ld e re d  to  p ro v id e  th e  h ig h e s t  lik e lih o o d  oi c o n s is te n t 
success . A  revievv o f  th e  efficacy  o f  th e  5 tr ip ta n s  a v a ila b le  in  
th e  U SA  a lso  shovved p a in  re l ie í  a t  2  h o u rc  w a s  c o m p a ra b le  
fo r a ll .3 A lm o tr ip ta n  12.5 m g  o í íe re d  h ig h  to le ra b il ity  a n d  
g o o d  efficacy; e le t r ip ta n  8 0  m g  p ro v id e d  h ig h  e b ic a c y  a n d  
lo w  recu x re n c e ; a n d  r iz a ti ip ta n  lO m g  w as a s so d a te d  w ith  
c o n s is te n t  a n d  ra p id  í re e d o m  { rom  p a in .2 F ro v a o rip ta n  w a s  
n o t  i n d u d e d  in  t h e  a n a ly se s , b u t  p u b l id y  av a ila b le  d a ta  
su g g e ste d  lovver cH icacy. O n ly  su m a tr ip ta n ,  th o u g h , h a s  
p a r e n te r a l  a n d  t ra n s d e rm a l  fo rm u la tio n s ;*  th e  6 -m g  
s u b c u ta n e o u s  ỉo rm u la t io n  is c o n s id e re d  to  b e  th e  ỉa s te s t  
a n d  m o s t  e ữ e c tiv e  a c u te  t r e a tm e n t2 b u t  th e r e  is a  lac k  of 
c o m p a ra tiv e  d a  ta  w i th  th e  nev v er io n to p h o re tic  ư a n s d e rm a l  
d e liv e ry  p re p a ra tìo n .*

A b o u t  21 to  5 7 %  of p a tie n ts  w h o  in it ia l ly  r e sp o n d  to  
s u m a tr ip ta n  h a v e  a rccurrcncc o f  th e i r  h e a d a c h e  vvithiri 2 4  to  
4 8  h o u r s ;  th is  m a y  b e  r e la te d  in  p a r t  to  its  s h o r t  h a lf-life . 
S u c h  re c u x re n c es  ú s u a lly  r e s p o n d  to  a  se c o n d  d o se 9-10 b u t  if 
a  flrs t do se  is in e b e c t iv e  s u b s e q u e n t  doses  ío r  th e  s a m e  
a tta c k  a re  o f  n o  b e n e Đ t a n d  sh o u ld  n o t  b e  g iv en . 
S u m a tr ip ta n  is c o n s id e re d 11 to  b e  e ffec tive  w h e n  g iv e n  a t 
a n y  t im e  o n c e  th e  h e a d a c h e  p h a s e  o f  m ig ra in e  h a s  s ta n e d  
b u t  g iv in g  i t  d u r in g  m ig ra in e  a u ra  a p p e a rs  to  b e  o f little  
b e n e f l t  s in ce  i t  d o e s  n o t  a ffec t t h e  a u ra  o r  p re v e n t  o r  d e la y  
th e  d e v e lo p m e n t  o f  h e a d a c h e .12 R e p e a te d  o r  lo n g -te rm  u sé  
d o e s  n o t  a p p e a r  to  b e  a s s o d a te d  w i th  re d u c e d  e fficacy .13-M 
F o r  r e p o r ts  o f  a n  a s s o d a t ío n  b e tv v een  su m a tr ìp ta n  a n d  
m e d ic a tio n -o v e ru s e  h e a d a c h e , s e e  u n d e r  A d v e ise  E ỉỉec ts, 
p .  6 8 1 .2 . O ra l s u m a tr ip ta n  m a y  a lso  b e  c o m b in e d  w ith  
n a p ro x e n  s o d iu m ; '5' 17 th e  c o m b in a tìo n  is r e p o i te d  to  b e  
s lig h tly  m o re  e ffe c tiv e  t h a n  e i th e r  dxug a lo n e .18

S u m a tr ip ta n 's  e íb c a c y  a p p e a rs  to  b e  m a in ta in e d  in  
menstnud migraine, a  c o n d it io n  w h ic h  is c o n s id e red  to  b e  less 
re sp o n s iv e  to  t r e a tm e n t  t h a n  n o n m e n s t ru a l  m ig ra in e ;19 it 
h a s  a lso  b e e n  g iv e n  in  a  f ix e d -d o se  o ra l  c o m b in a tio n  w ith  
n a p ro x e n  so d iu m .20-21 P ro v a tr ip ta n ,22 r iz a tr ip ta n ,23 a n d  
z o lm itr ip ta n 24 h a v e  also  b e é n  ío u n d  to  b e  e ữ e c tiv e  in  
m e n s t ru a l  m ig ra ĩn e .

E x p e r ie n c e  o f s u b c u ta n e o u s  u s e  in  children h a s  b e e n  
r e p o r te d .25 R e su lts  o f a  r a n d o m ise d , p lac e b o -c o n tro lle d  
s tu d y 26 o f  in ơ a n a s a l  s u m a tr ip ta n  i n  a d o le sc e n ts  a g e d  12 to  
17 y e a rs  sh o w e d  e v id e n c e  o f  efficacy , to le rab ility , a n d  sa íe ty  
i n  th is  a g e  g ro u p ; it  w a s  fe lt t h a t  t h e  n a sa l sp ra y  m ig h t b e  
p a rt ic u la r ly  w e ll  s u ite d  fo r  a d o le sc e n t u se . In ư a n a s a l  
s u m a tr ip ta n  h a s  a lso  b e e n  tr ie d  in  y o u n g e r  c h ild re n  (aged  8 
y e a rs  a n d  o v e r)  w i th  so m e  su c ce ss .27 F o r  doses  in  c h ild re n .

see  p . 6 7 9 .3 . T h e  u se  o f  o th e r  t r ip ta n s  i n  c h ild re n  vvith 
m ig ra in e  h a s  a lso  b e e n  re v ie tv e d .2*

S u b c u ta n e o u s  s u m a tr ip ta n  h a s  a ls o  b e e n  s h o tv n  to  b e  
e ữ e c tiv e  i n  re liev in g  a c u te  a tta c k s  o ỉ  h e a d a c h e  in  p a tie n ts  
w i th  c l u s t e r  h e a d a c h e .  In  s tu d ie s  a b o u t  7 5 %  o f  p a tie n ts  
h a v e  o b ta in e d  r e l ie í  v v ith in  15 m in u te s  o f a  6 -m g  
s u b c u ta n e o u s  ữ ỹ e c tio n ;29-30 th e  u s e  o f  h ig h e r  d o se s  w a s  
ỉo tm d  to  b e  oi n o  a d v a n ta g e .  L ong  t e r m  e íS ca c y  a p p e á rs  to  
b e  m a in ta ỉn e d 31 b u t  t h e  signU ĩcance  o f  t h e  t ra n s ie n t  
in c re a se  i n  t h e  ỉre q u e n c y  o f  a tta c k s  s e e n  in  so m e  p a tie n ts  
r e m a in s  to  b e  d e te r m in e d .32 I t  d o e s  n o t  a p p e a r  to  b e  
e h e c tiv e  fo r  th e  p r e v e n t io n  o f h e a d a c h e  d u r ín g  d u s te r  
p e rio d s .33 A n o th e r  t r ip ta n  ỉo u n d  to  b e  e ữ e c tiv e  in  th e  
ơ e a tm e n t  o f  e p iso d ic  d u s t e r  h e a d a c h e  is  z o lm itr ip ta n .34

1. P erry  C M  M a rk h a ra  A. S u m atr ip tan : a n  u p d a ic đ  revievv o ỉ its  u$e ỉn  
m ỉg ra in e . D ru gs  1998; 55: 88 9 -9 2 2 .

2. F e n a r i  M D , t í  a i . O ra i u ip ta n s  (scro to n in  5-HTjg/io agonists) in  acu te  
m ig ra ỉn e  trea rm en t: a  m e ta -a n a ly s is  o í 53 trỉa ls. L a n c t í  2001 ; 3 5 8 :1 6 6 8 -
7 5 .

3. Ja m ie so n  DG. T he sa le ty  o í t r ip u n s  in  th e  r re a u n e n t o f  p a t ie n u  w iih  
m ỉg ra ine . A m J M e d  2002; 112: 1 35 -40 .

4. R a p o p o n  A M . T epper SJ. T rip tans a re  all d ỉííe re n t . A rc h  N eu ro Ị 2001; 58: 
1479-80 .

5. M cC rory  DC. G ray RN. O ra l su m a tr ip ta n  for a cu ie  m ig ra in e . A vailable in 
T he C o c h ran e  D atabase  of S ysiem atic  Revievvs; ỉssue  3. C hichester; J o h n  
vviĩey; 2003  (accessed 2 7 /0 4 /0 5 ) .

6. Lavv s, t í  a ỉ . T ríp tans ío r  a c u ie  d u s te r  h e ad a ch c . A vailable in T he 
C o c h ran e  D atabase  o f  Sys tem aiic  Revievvs; Issue  4 . C h ic h e s te r  J o h n  
W iley; 2010  (acccssed 2 7 /0 7 /1 0 ) .

7 . Johnscon  M M . R a p o p o n  A M . T rìpcans (or che m a n a g e m e n t o f  m ig ra ine . 
D ru ỊS  2010 ; 70; 1505 -18 .

8. G am o c k 'J o n e s  KP. S u m atr ìp tan  io n to p h o re tic  c ra n sd en n a ỉ System: a 
rev iew  o f  its u se  in  p a tỉe n ts  vvith a cu te  m ig ra in e . D ru gs  2013; 7 3 :1 4 8 3 -  
90.

9. Ferrari M D . t í  a l  O ra l su m a tr ip ia n : e ỉ ỉe a  o f a se co n d  dose , an d  in d d e n c e  
an d  tr e a tm e n t of h e ad a ch e  rec u rren c cs . c*p lia ỉa ỉ$ ia  1994; 14: 3 30 -8 .

10. D ah to í c .  H eadache re c u rre n c e  a íte r  s u b c u ta n e o u s  su m a tr ip ta n  a n d  
earìy  ư e a tm e n t .  La rtc tí 1992; 340: 909.

11. FeiTari M D . Sumatríptan ín the treatmem of migraỉne. N curo logy  1993; 
43 (suppl 3); S43-S 47 .

12. B ates D . et a i. S u m a tr ip ia n  A u ra  S tu d y  G ro u p . S u b c u ia n eo u s  
su m a tr ip ta n  du rỉng  th e  m ig ra in e  a u ra . N euro ỉogy  1994; 44 : 1587-92 .

13. Cady RK. t í  a i. EH ìcacy of su b c u ta n e o u ỉ s u m a t i i p u n  in  repeated  
ep isodes o f m ỉg ra ine . S e u ro lo g y  1993; 43 : 1363 -8 .

14. T ansey  M JB , t í  a i  L o n g -te rm  exp eríen c e  w ỉth  su m a tr ip ta n  in  trea tm e n t 
o f m ỉg ra ìne . E u r  N eu ro l 1993; 33: 3 10 -15 .

15. M a ih ew  NT, t í  a i  F txed>dose su m a tr ip ta n  a n d  n a p ro x e n  in  p o o r 
re sp o n d e rs  to  tr ip tans w ỉth  a s h o n  ha lM iíe . Heaấache 2009; 49: 9 7 1 -8 2 .

16. Cady R, t í  a i  M u lt i-c en te r  com paríson  o í re sp o n sc  to  a single tab le t o í 
su m a tr ip ta n  85 m g a n d  n a p ro x e n  500  m g vs u su a l th e ra p y  ơ e a t ìn g  
m u ltip le  m ỉg ra in e  a n ad c s a s m e asu re d  by  th e  c o m p ie ten e ss  o í response  
su rvey . H ia d a ử a  2011; 51 : 9 6 1 -7 0 .

17. Y ang LPH. S u m a u ỉp u n /n a p r o x e n  sod ìum : a  rev ỉe w  of its use in  ad u lt 
p a tien ts  w ỉth  m ig ra ỉne . D ru gs  2013; 73 : 133 9 -5 5 .

18. K h o u ry  QC, C ouch  JR. S u m a tr ip ta n -n a p ro x e n  fixed c o m bination  for 
a cu te  tr e a tm e n t o f m ig ra in e: a  crỉtical app ra ỉsa l. D ru g  D a  D fv t !  T h e r  
2010; 4 : 9 -1 7 .

19. So ỉbach  M P/ W ay m e r  RS. T rea u n en t o f m e n s tn ỉa tio n -a s so tía te d  
m ỉg ra ỉn e  h e ad a ch e  w ỉth  s u b c u u n e o u s  s u m a ư ỉp u n .  O b íttí Cyrtecoỉ 
1993; 8 2 : 7 6 9 -7 2 .

20. M a n n ix  LK. t í  a i  C o m b in a tío n  tr e a tm e m  ío r  m e n s tru a l ra ig ra ine  a n d . 
d y sm e n o rrh e a  u sỉng  su m a tr ip ta n -n a p ro x e n : tw o  ran d o m ỉze d  con tro lled  
tríals. O bsttí Gynecol 20 0 9 ; 114: 106 -13 .

21. Cady RK. t í  a i . S u m atr ip tan -n ap ro x en  so d iu m  for m e n s tru a ỉ m ig ra ine  
a n d  dysm e n o rrh e a: sadsíacrion . p roductỉv ity , a n d  h m c d o n a l disabiỉỉty  
o u tcom es . t ìeada d te  2011 ; 51: 664 -73 .

22 . S ilberste in  SD, t í  a l . A  ra n d o m ứ e d  tr ia ỉ o f ừ o v a tr íp ta n  ỉo r th e  
in te n n ỉt ie n t  p rev e n tio n  o f m e n s tru a l m ỉg ra in e . N eurữ logy  2004; 2 7 :2 6  ỉ -  
9.

23 . S ilberstc in  Sũ. t í  a ỉ. R i ia t r ip ta n  in  th e  ư e a tm e n t  o ỉ m e n sư u a l m ỉg ra ỉne . 
O b sití Gynecol 2000; 96 : 2 3 7 -4 2 .

24. L oder E, t í  a l . E íĩicacy a n d  to le rab ỉỉỉty  o f o ra ỉ z o lm ỉtr ip tan  ỉn  m e n stru aỉly  
a s so d a te d  m igra ine: a ran d o m ize d . p ro spec tỉve . pa ra lle ỉ-g ro u p . doub le - 
b ỉind , p lace b o -c o n tro lle d  s tu d y . H ía dach e  2004 ; 44: 12 0 -3 0 .

25. L inder SL. S u b c u ta n eo u s  s u m a m p ia n  in  th e  d ỉn ic a l se ỉtíng : th e  fìrst 50 
c onsecu tỉve  p a tìen ts  w ỉth  a cu te  m lg ra ỉn e  in  a p e d ia tr ỉc  n e u ro lo g y  oỉfice 
prac tìee . H ta d a à ư  1996; 36 : 4 1 9 -2 2 .

26. W in n e r  p , t í  a ỉ . A  ran d o m ize d , dou b le -b lin d . p la cebo -con tro lled  s tu d y  o f 
su m a tr ỉp ta n  nasal sp ray  in  th e  t r e a tm e n t o ỉ a c u te  m ig ra ine  in 
ado lescen ts . P td ia t r ia  2000; 106: 98 9 -9 9 7 .

27 . A h o n en  K. t í  a i  Nasal su m a tr íp ta n  is e ỉíec tỉve  in  tĩe ac n ie n t o f m ig ra ỉne  
a ttacks ỉn  ch ỉỉd ren : a  ran d o m ize d  tríaỉ. Neurology 2004 ; 62 : 8 8 3 -7 .

28. V ollono  c. t í  a i . T rip tans o tb e r  th a n  sum atT ip tan  in  c h iỉd  a n d  ado ỉescen t 
m ỉg ra in e: lỉte ra tu re  rev ie w . E xp e rt R ev  N eu ro ứ ie r  2 011 ; 11: 3 95 -401 .

29 . T he  S u m atr ip tan  C lu ster H eadache  S tu đ y  G roup . T re a u n e n t o ỉ acu te  
d u s te r  h e a d a c h e  w ỉth  su m a tr ìp ta n . N  E r tý ỉ  J  M e d  1991; 32 5 : 322-6 .

30. E kbom  K, t í  a ĩ . S u b c u ta n eo u s  su m a tr ip ta n  in  th e  a c u te  trea tm e n t of 
c ỉu s te r  h e ad a ch e : a dose  com parỉson  s tũ d y . A ữ a  N eu ro l S can d  1993; 88: 
6 3 -9 .

3 ỉ . E kbom  K. t í  a i . C lu ster h e a d a c h e  a ttacks tre a te d  ío r  u p  to  th re e  m o n th s  
vvith su b c u tan e o u s  s u m a ir ip ta n  (6 m g ) . C e p h a lứ ÌỊia  1995; 1 5 :2 3 0 -6 .

32. H ardebo  JE . S u b c u ta n eo u s  su m a tr ip ta n  in  d u s te r  h e ađ a ch c : a lỉm e  
s tu d y  o í th e  e ã e c t  o n  p a in  a n d  a u to n o m ỉc  sym p tom s. H eadađte  1993; 33: 
18 -21 .
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Adverse Effeđs
T h e  m o st c o m m o n ly  re p o r te d  a d v e rse  effec ts o f  se ro to n in  
(5-H T i) a g o n is ts  su c h  as  s u m a tr íp ta n  i n d u d e  diTTĨness, 
ũ u sh in g , vveakness, d rovvsiness, a n d  ỉa t ig u e . N a u se a  a n d  
v o m itin g  m a y  o c cu r. D y sp n o e a  a n d  se n so ry  d is tu rb a n c e  
i n d u d in g  p a ra e s th e s ia  a n d  h y p o a e s th e s ia  h a v e  b e e n  
re p o r te d . P a in  o r  s e n sa tio n s  o f  h e a v in e s s , h e a t  o r  cold, 
p re s su re , o r  t ig h tn e ss  h a v e  also  b e e n  c o m m o n ly  r e p o n e d , 
c a n  a iíe c t  a n y  p a rt  o f t h e  b o d y  i n d u d in g  th e  th ro a t  a n d  
ch est, a n d  m a y  b e  in te n s e .  T h ese  s y m p to m s  m a y  b e  d u e  to  
v aso sp asm , w h ic h  o n  ra re  o ccasio n s h a s  re s u l te d  in  s ev ere

c a rd io v a sc u la r  e v e n ts  in d u d in g  ca rd ia c  a rrh y th m ia s ,  ư  yo- 
c a rd ia l isc h a e m ia , o r  m y o c a rd ia l  in fa rc tio n . T h e re  h  ỉv e  
b e e n  iso la te d  r e p o r ts  o f  a s s o d a te d  c e re b ro v a sc u la r  e v e n t s in  
p a tie n ts  re c e iv in g  s u m a tr ip ta n .  T ra n s ie n t  in c re a se s  in  b l >od 
p re s su re  m a y  o c c u r  so o n  a fte r  t re a tm e n t.  R are ly , signifi( a n t  
in c re a se s  i n  b lo o d  p re s su re , in d u d in g  h y p e r te n s iv e  c  isis 
w ith  a c u te  im p a i tm e n t  o f o rg a n  System s, h a v e  o c c u ire d  
e v e n  in  p a tie n ts  v v ith o u t a  h is to ry  o f  h y p e rte n s í on. 
H y p o te n s io n , b r a d y c a rd ỉa  o r  ta c h y c a rd ia , p a lp ita tir  ns, 
p e rip h e ra l  v a s c u la r  d is o r d e n  s u c h  as  R a y n a u d 's  s y n d ro  ne , 
a n d  isc h a e m ic  co litis  h a v e  b e e n  re p o r te d .  V isual iis- 
tu rb a n c e s  h a v e  a lso  o c c u ire d .

M e d ic a tio n -o v e ru s e  h e a d a c h e  h a s  b e e n  re p o r te d  v i t h  
su m a tr íp ta n  a n d  m a y  n e c e s s ita te  vvỉthdravval o f th e  d i ug. 
S u m a tr íp ta n  h a s  o c c as io n a lly  b e e n  a s s o d a te d  w ith  m i ÌOT 
d istu rb a n c e s  in  h e p a tic  íu n c t io n . T h e re  h a v e  also  b e e n  I are 
re p o r ts  o f  s e iz u re s  w i th  s u m a tr ìp ta n .  H y p e rse n siti’ i ty  
re a c tio n s  ra n g in g  fro m  ra sh e s  to , m o re  ra re ly , a n a p h y li  xis 
h a v e  o c c u rre d .

T ra n s ie n t p a in  a t  t h e  in je c tio n  s ite  is c o m m o n  a  te r  
s u b c u ta n e o u s  s u m a tr ìp ta n  in je a io n s ;  s tin g in g , b u m in g , 
e ry th e m a . b ru is in g , a n d  b le e d in g  h a  v e  a lso  b e e n  r e p o n c d . 
I rr ita tio n  o f th e  n a sa l  m u co sa  a n d  th ro a t  a n d  e p is tax is  h  ive 

1 b e e n  re p o n e d  a f te r  in tr a n a s a l  u se . A p p lica tio n  s ite  reac ti )ns 
j su c h  as  p a in , p a ra e s th e s ia ,  p ru r i tu s ,  w a rm th , a n d  d isco m  o n  

h a v e  b e e n  c o m m o n ly  re p o r te d  a f te r  u se  o f  t h e  io n to p h o r  :tic 
tra n s d e rm a l  d e liv e ry  p re p a ra tìo n .

Incidence of adverse ettecti. In  a  D u tc h  p o s tm a rk e tn g  
s u rv e y 1 c o m p le te d  b y  1187 p a tie n ts  th e  m o st c o m n o n  
a d v e rse  re a c tio n s  a t t r ib u te d  to  s u m a tr ip ta n  vvere p a ra e s -  
th es ia  ( r e p o n e d  b y  1 1 .7 %  o f p a tie n ts ) ,  d izz iness (8.1 "o), 
íee lin g  of h e a v in e s s  (8 .0 % ), c h e s t  p a in  (7 .9 % ), n a u  ;ea 
a n d /o r  v o m itin g  (7 .3 % ), d ro w s in e s s /se d a tio n  (7 .0 ‘ ó), 
t lu sh in g  (5 .1 % ), ỉa t ig u e  (4 .6 % ), p re s su re  in  t h r ) a t  
(3 .3 % ), h e a d a c h e  (3 .1 % ), injeCTion s ite  re a c tio n  (3 .0 ‘ ó), 
p a lp ita tio n s  (2 .8 % ), a b d o m in a l p a in  (2 .6 % ), m u s d e  p  lin 
(2 .4 % ), a n d  d y sp n o e a  (2 .2 % ).

T h e  sa íe ty  a n d  to le rab ility  o f th e  t r ip ta n s  h a v e  b í  en  
revievved.2-3

1. O tte rv a o g er  JP , t í  a l . A dverse  r e a a io n s  a ttr ib u te d  to  su m a trip ta i;: a 
p o stm ark e tin g  s tu d y  ìn  genera l p r a a ic e .  E ur J  Clin Pharm aco i 1994; 47: 
3 05 -9 .

2. N appi G. et a ì. T o le rab iỉity  o f th e  tr ip tan s: d in ic a l implicaUoQS. I  TUỊ 
S a ịà y  2003; 26 : 9 3 -1 0 7 .

3. T íe lt-H ansen  p. O ptỉm a l b a lance  o í  e íỉìcacy  a n d  toỉerabilicy of iral 
tr ip ta n s  a n d  te lca g ep a n i: a  rev iew  a n d  a d in ic a l c o m m en t. J  tìta d , cỉte 
P a in  2011; 12: 2 7 5 -8 0 .

Ettects on th e  cardiovascular S y s tem . A b o u t 10 m o n  h s  
a íte r  s u m a tr íp ta n  in je a io n  h a d  b e e n  m a d e  a v a ilab le  co  n -  
m e rd a lly ,  th e  U K  CSM  n o te d  th a t  i t  h a d  rec e iv ed  34 
rep o r ts  o f p a in  o r  t ig h tn e ss  in  th e  c h e s t  a n d  2 rep o r ts  of 
m y o ca rd ia l isc h a e m ia .1 T h e  N e th e rla n đ s  C e n tre  for M o ú -  
to rin g  o f A d v e rse  R e a c tio n s  to  D ru g s  d e d a re d  a b o u t th e  
sam e  tim e  th a t  it  h a d  re c e iv ed  12 re p o r ts  o f ch est o r  a n  ịi- 
n a l  p a in  m o stly  a s s o d a te d  w ith  o ra l  s u m a tr ip ta n .2 A  la er 
p o s tm a rk e tin g  s u rv e y  b a se d  o n  d a ta  f ro m  D u tc h  g e n e  -al 
p ra c tit io n e rs  id e n tif ie d  c h e s t  p a in  in  1 .3%  of 17 27 
p a tie n ts ,3 a  B g u re  c o n s id e re d  to  b e  lo w e r  t h a n  th a t  s e e n  in  
e a rl ie r  s tu d ie s , b u t  in  a  su b s e q u e n t  q u e s tio n n a ire  co  n- 
p le te d  b y  1 187  o f  th e s e  p a tie n ts  7 .9 %  re p o r te d  c h  :st 
p a in .4 T he  A u s tra lia n  A d v e rse  D nag R e a c tio n s  A d v ls try  
C o m m itte e  (A D R A C )5 s ta te d  in  D e c e m b e r  1994 th a t  it h  ỉd  
rec e iv ed  114  re p o r ts  o f c h e s t  p a in  s in c e  s u m a tr ip ta n  h ỉ d  
b e e n  m a r k e te d  in  m id  1992 . M o s t p a tie n ts  h a d  r e c o v e i ỉd  
q u ick ly  b u t  2  h a d  d ie d . T h e  firs t d e v e lo p e d  a ía ta l  m j  0- 
card ia l in ỉa rc tỉo n  a í te r  c o ro n a ry  a r te ry  d issec tio n  b u t  t  le  
c au sa l re la tío n  w i th  s u m a tr ip ta n  vvas u n d e a r .  T he  seco  ìd 
p a tie n t ,  w h o  h a d  h y p e r t ro p h ic  o b s tru c tiv e  ca rd io m y o - 
p a th y , d e v e lo p e d  v e n tr ic u la r  B b rilla tio n  a  ỉ e w  h o u is  aft er 
th e  o n se t  o f  c h e s t  p a in  a n d  th is  le d  to  fa ta l c a rd iac  a rre s t

O n e  g ro u p  o f  vvorkers4 w h o  s tu d ie d  th e  e f f e a  of 
su m a tr ip ta n  16 m g  g iv e n  su b c u ta n e o u s ly  su g g ested  th a t  t  le 
sy m p to m s o f  c h e s t  p a in  m ig h t b e  d u e  to  a n  effec t of 
su m a tr ip ta n  o n  o e so p h a g e a l íu n c t io n , b u t  o th e rs  h a  /e 
a rg u e d  a g a ú is t  th is  su g g e stio n .7 A D R A C 5 c o n s id e red  t l  at 
th e  re a c tio n  in  th e  2 8  re p o r ts  o f t h ro a t  tíg h m e ss  th e y  h  id 
re c e iv ed  b y  D e c e m b e r  1 9 9 4  w a s  a d iữ e re n t  re a c tio n  to  ử  at 
o f c h e st p a in ,  a n d  p ro b a b ly  re s u l te d  b o m  c h a n g e s  ìn 
o e so p h ag e a l m o tility .

Severa l re p o r ts  h a v e  p r o v id e d  d e ta ils  o f in d iv id u a l cases 
o f t h e  a d v e rs e  c a rd io v a sc u la r  e í í e a s  o f s u m a tr ip ta n  
in d u d in g  a ư h y th m ia s  (v e n tr ic u la r  tac h y c a rd ia ,*  v e n tr i -  
c u la r  fibn lla tjon ,* -9 o r  a tr ia l  í ib r i l la t ìo n 1011), a c u te  m y o - 
ca rd ìa l in ía r c t io n ,12' 19 a n d  u n s ta b le  a n g in a .20 M o st o f th e s e  
rep o r ts  c o n c e m e d  s u b c u ta n e o u s  s u m a tr ip ta n ,  b u t  m y o -  
ca rd ia l in ía rc t io n 14’17-19 a n d  c a rd ia c  a r rh y th m ia s 9-11 (so m e- 
tim e s  ía ta l)  m a y  o c c u r  a f te r  o ra l  u se . T h e se  a d v e n e  e ííec ts  
h a v e  a lso  b e e n  r e p o r te d  in  p a tie n ts  vvith  n o  p red isp o s in g  
í a a o r s .9-12' 17' 19

A revievv21 o f p u b l is h e d  re p o r ts  o n  c h e s t  p a in  as vvell as 
re le v a n t d a ta  h e ld  b y  th e  U K  m a n u í a a u r e r  c o n s id e re d  th a t  
th e  risk  o f  m y o c a rd ia l  isc h a e m ia  a í te r  v a so c o n s tric tio n  
in d u c e d  b y  s u m a t r i p t a n  w a s  sm a l l .  H o w e v e r ,  t h e  
c o n tra - in d ic a tio n s  a n d  c a u tio n s  g iv e n  u n d e r  P re ca u tio n s ,
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4 . E dw ards KR, t í  a i . In tra c e re b ra l h e m o rrh a g e  a sso d a ted  w ith  sum atrip - 
u n .  H eadaduĩ 1995; 35 : 309 .

5. D ash  s. tí a i . C e reb ra ỉ v a so sp asm  £rom  su m a tr ỉp u n . N curo ìogy  2004; 6 3 : 
2128 .

6. H all GC. t í  a i . T r ỉp u n s  in  m ỉg ra in e : th e  risks o f strolce, card ỉovascu lar 
đisease. a n d  d e a th  in  p rac tỉc e . N eu ro log y  2004; 62 : 5 6 3 -8 .

E f f e c t s  o n  t h e  g a s t r o i n t e s t i n a l  t r a c t .  I s c h a e m l c  c o l i t i s  a n d  

m e s e n t e r i c  i s c h a e m i a  h a v e  b e e n  r e p o r t e d  i n  a  f e w  p a t i e n t s  

r e c e i v i n g  s u m a t r i p t a n . 1' 3 i n c l u d i n g  r e p e a t e d  e p i s o d e s  i n  2  

p a t i e n t s , 2 e a c h  v v i t h i n  h o u r s  o f  a  d o s e ;  s o m e  o f  t h e s e  e p i -  

s o d e s  w e r e  a s s o c i a t e d  v v i t h  d o s e s  a b o v e  t h e  r e c o m m e n d e d  

d a i l y  m a x i m u m . 2
O e s o p h a g e a l  c o n s t r i c t i o n  o r  t h r o a t  t i g h t n e s s  h a s  b e e n  

r e p o r t e d  i n  s o m e  p a t i e n t s  u s i n g  s u m a t r i p t a n  a n d  m a y  b e  

d u e  t o  a  d i r e c t  e f f e c t  o n  t h e  o e s o p h a g u s  ( s e e  E ữ e c t s  o n  t h e  

C a r d i o v a s c u l a r  S y s t e m ,  p .  6 8 0 . 3 ) .

1. K n u d se n  JF, t í  a l . I sch e m ỉc  co litis  a n d  su tn a tr ỉp ta n  use . A n h  In tem  M e d  
1998; 158: 1946 -8 .

2. L ỉu J J ,  A rđo lí J C .  S u m it r ìp t a n - a s s o d a t c d  m e sen te r ỉc  ỉsd i tm U . A n n  
ĩn te m  M e d  2000; 132: 597.

3. N aik M . t í  a i  S u m a tr ip u n * a s s o d a te d  ischem ỉc  colitỉs. D ig D ừ  S à  2002; 
47 : 2 0 1 5 -1 6 .

E f f e c t s  o n  t h e  r e s p i r a t o r y  S y s t e m .  S e e  A s t h m a  u n d e r  P r e -  

c a u t i o n s ,  b e l o w .

H y p e r s e n s i t i v i t y .  R e a c t ỉ o n s  t o  s u m a t r i p t a n  s u c h  a s  r a s h e s  

a n d ,  m o r e  r a r e l y ,  a n a p h y l a x i s  h a v e  b e e n  n o t e d  b y  t h e  

m a n u ỉ a c t u r e r .  P ụ b l i s h e d  r e p o r t s  i n c l u d e  a n g i o e d e m a  

o c c u r r i n g  i n  a  p a t i e n t  5  m i n u t e s  a f t e r  s u b c u t a n e o u s  s u m a -  

t r i p t a n , 1 a n d  u r d c a r i a  o c c u r r i n g  2 0  t o  2 4  h o u r s  a ỉ t e r  o r a l  

o r  s u b c u t a n e o u s  s u m a t r i p t a n  i n  a n o t h e r  p a t ỉ e n t . 1

1. D a c h ỉ  R, V itỉlỉo  J .  A n g ỉo e d e m a  a s s o d a t e d  w i th  su m a tr ip ta n  
a d m ln is tra tỉo n . A m  J  M e d  1995; 9 9 : 6 8 4 -5 .

2. P ra d a ỉỉe r  A. t í  a l . D eỉay e d  u r tíc a r ỉa  w ith  su m a tr íp ta n . Ctphahdg ia  1996; 
16: 2 8 0 -1 .

M e d ic a tỉo n -o v e ru s e  h e a d a c h e .  S u m a tr ip ta n  a n d  o th e r  
tr ip ta n s  m a y  h a v e  a s im ila r r isk  o f m is u s e  to  t h a t  asso - 
d a te d  w ith  an a lg e s ic s  a n d  e rg o ta m in e  c o m p o u n d s  in  
p a tie n ts  vvith m ed ic a tio n -o v e ru se  h e a d a c h e  (p . 6 7 0 .2 ). 
T h e re  h a v e  b e e n  r e p o r ts 1'3 o f p a tie n ts  u s in g  o n e  o r  m o re  
d a ily  d o ses  o f s u m a tr ip ta n  to  c o n tro l  m ig ra in e .. M a n y  of 
th e  p a tìe n ts  h a d  a  h is to ry  o f a b u s e  o f o th e r  a n ó m ig ra in e  
d ru g s  a n d  w e re  u s in g  s u m a tr ip ta n  to  p r e v e n t  r e c u r r e n c e  
of h e a d a c h e . W h e th e r  m isu se  o f  s u m a t r ip ta n  w a s  d u e  to  
a d d ic tio n  o r  r e b o u n d  h e a d a c h e , as  s e e n  w i th  e rg o ta m in e , 
is u n k n o w n .  A  p o s tm a rk e tin g  s tu d y  in  9 5 2  p a tie n ts  rec e iv -  
.ing s u m a tr ip ta n  ỉ o u n d  th a t  3 6  o f  t h e  p a tie n ts  (4 % ) u s ẹ d  
su m a tr ip ta n  d a ily  o r  m o re  t h a n  10 t im e s  e a c h  w e e k . T h is 
o v e ru s e  w as r e lă te d  to  p o o r  e fficacy  a n d  n o t  to  r e b o u n d  
h e a d a c h e .4 O n e  s tu d y 5 a n d  a n  a n ẽ c d o ta l  rep o rt6 su g g e st 
th a t ,  r a th e r  t h a n  p r o d u d n g  e u p h o r ía  o r  o th e r  effec ts  a sso - 
d a te d  w ith  d ru g s  o f a b u se  su  c h  as  m o rp h in e ,  s u m a tr íp ta n  
is m o re  Iikely  to  be  a s s o á a te đ  vvíth  d y sp h o ria  a n d  a p a -  
th e t ỉc  se d a tio n .

T h e  d e v e lo p m e n t o f  m e d ic a tío n -o v e ru s e  h e a d a c h e  h a s  
a lso  b e e n  r e p o r te d  w ith  o th e r  s e ro to n in  (5-H Ti) a g o n is ts  
i n d u d in g  n a r a t r i p t a n  a n d  ĩ o lm i t r i p t a n .7 I n d e e d , u s  
lic e n se d  p r o d u a  in ỉo rm a d o n  fo r  th e  tr ip ta n s  S ta tes th a t  
th e  s a íe ty  o f  ơ e a t in g  a n  a v e ra g e  o f  m o re  t h a n  3 o r  4  
m ig ra in e  a tta c k s  ỉn  a  3 0 -d a y  p e r io d  h a s  n o t  b e e n  
es ta b lish e đ .

1. O sb o m e  M J. t í  a i  Is rh e rc  a  p rob ỉem  w ith  ỉo n g  te rm  use  o í  s u m a t ĩ ỉ p u n  
in a c u te  m ig ra ine?  S A U  1994; 308: ỉ  23.

2 . K au b e  H,  t í a l .  S u m a ư ỉp u n . B M J  1994; 308 : 15 7 3 -4 .
3. G aist D, t í  ai. M isuse  o í su m a c r lp u n . L a n c t í  1994; 3 4 4 :1 0 9 0 .
4 . O n erv an g e r  JP , t í  a ỉ . P a tỉe m  o ỉ s u m a tr lp ta n  u se  a n d  o veruse  ỉn  g e n era ỉ 

p ra a ic e .  E u r  J c t in  Pharm aco ỉ 1996; 50 : 3 5 3 -5 .
5. S u ỉỉỉvan  JT. t í  a í . Psychoactív iry  a n d  a b u se  p o te n tỉa l o ỉ  Ỉu m ac rip ỉan . Clờt 

P lta rm a a i T h e r  1992; 52: 6 35 -42 .
6. B aksh i R. Y an-G o FL. P ro longed  n u r ì)u an a -U k e  đysp h o ria  a fte r  

su b c u u n e o u s  su m a tr íp u n . A n n  P harm acother 1996; 30: 683 .
7. L ỉm m ro ỉh  V, t í  ai. H eadache  a fte r  ừ e q u e n t  u se  o ỉ se ro to n in  agon ists  

z o lỉn ỉỉr ip u n  a n d  naracrìpcan . Lancet ì  9 9 9 ; 35 3 : 378.

Precautions
S u m a tr ip ta n  a n d  o th e r  s e ro to n in  (5 -H T ,) ag o n is ts  s h o u ld  
o n ly  b e  u se d  w h e r e  th e re  is a  d e a r  d iag n o s is  of m ig ra in e  o r  
d u s te r  h e a d a c h e  a n d  c a re  s h o u ld  b e  ta k e n  to  e x d u d e  o th e r  
p o te n t ia l ly  se rio u s  n e u ro lo g ic a l  c o n d ít io n s .  T h e y  s h o u ld  n o t  
b e  u s e d  ío rp ro p h y la x is  a n d  s h o u ld  n o t  b e  g iv en  to  p a tie n ts  
w i th  b asỉla r, h e m ip leg ic , o r  o p h th a lm o p le g ic  m ig ra in e .

S e ro to n in  (5-H T j) ag o n is ts  a re  c o n tra - in d ic a te d  in  
p a tie n ts  w i th  u n c o n tro l le d  h y p e r te n s io n , isc h a e m ic  h e a r t  
d ise a se  (co ro n a ry  a r te ry  d isease ), a  h is to r y  o f m y o c a rd ia l  
in ỉa rc t io n , c o ro n a ry  v a so sp a sm  (P rỉn z m e ta T s  a n g in a ) ,  
p e rip h e ra l  v a sc u la r  d isease . o r  a  p re v io u s  c e re b ro v a sc u la r  
a c d d e n t  o r  ư a n s ie n t  isc h a e m ic  a tta c k . U n re c o g n ise d  
c a rd io v a sc u la r  d isease  sh o u ld  b e  e x d u d e d  b e ío re  t h e  u se  
o f s e ro to n in  (5-H T i) ag o n is ts  in  p o s tm e n o p a u sa l  v vom en , 
m e n  o v e r  4 0  y e a rs  o f  age , a n d  th o se  w i th  risk  ỉa c to rs  ío r  
isc h a e m ic  h e a r t  d ísease . If c h e s t  p a in  a n d  tig h tn e ss  o c c u r  
d u r ìn g  use , a p p ro p r ia te  in v e s tig a tio n s  s h o u ld  b e  p e r ío rm e d . 
S u m a tr ip ta n  s h o u ld  n o t  be  u s e d  in tra v e n o u s ly  b e c a u s e  of 
th e  in c re a se d  r isk  o f p ro d u c in g  c o ro n a ry  vaso sp asm .

D ro w sin ess  m a y  o c c u r  a fte r  t r e a tm e n t  w i th  s e ro to n in  (5- 
■ HTị) a g o n is ts  a n d  p a tie n ts  th u s  a ỉ ỉ e a e d  s h o u ld  n o t  d r iv e  o r  

o p e ra te  m a c h in e ry .
S u m a tr ìp ta n  s h o u ld  b e  u s e d  w ith  c a u tio n  in' p a tíe n ts  

w ith  h e p a tic  o r  r e n a l  im p a irm e n t,  a n d  s h o u ld  g e n e ra l ly  be  
a v o id e d  if h e p a tic  im p a irm e n t is se v ere .

T h e re  h a v e  b e e n  ra re  r e p o n s  o f s e iz u res  a f te r  u s e  of 
su m a tr ip ta n  a n d  it s h o u ld  th e re ío re  b e  u s e d  vvith c a u tỉo n  in  
p a tie n ts  w ith  a  h ỉs to ry  o f e p ile p sy  o r  o th e r  c o n d it io n s  
p red isp o s in g  to  se iz u res . P a tie n ts  w i th  h y p e rse n s it iv ity  to  
su lto n a m id e s  m a y  h a v e  a s im ila r  r e a c t io n  to  s u m a tr íp ta n .  
(F o r d iscu ssio n  o f c ro ss -re a c tiv ity  in  su lfo n a m id e s  a n d  su lía  
d ru g s  see  H y p e rs e n s i tiv i ty  u n d e r  S u l fa m e th o x a z o le ,  
p . 36 5 .3 .)

Asthma. T h e  m a n u í a a u r e n  rev ievved  d a ta  f ro m  m o re  
t h a n  7 5  d in ic a l  s tu d ie s  of s u m a tr ip ta n  in v o lv in g  12 701 
p a tie n ts  a n d  r e p o r te d 1 th a t  th e  i n d d e n c e  o f  a d v e rse  e v e n ts  
r e la te d  to  a s th m a  d id  n o t  d iỉỉe r  b e tv v e e n  p a tie n ts  w i th  o r  
v v ith o u t th e  c o n d it io n . E a r lie r  th e r e  h a d  b e e n  c o n c e m  
o v e r  t h e  sa íe ty  o{ su m a tr ip ta n  In  p a tie n ts  w i th  a s th m a  
a ĩte r  2  rep o r ts  o f b ro n c h o sp a sm  a n d  a r e p o r t  o f  a  p a tie n t  
tv ith  a s th m a  w h o  d ie d  d u r ỉn g  a  s tu d y  of s u m a tr ip ta n  
a lth o u g h  th e  p a tie n t  h a d  n o t  re c e iv e d  su m a tr ip ta n  in  th e  
m o n th  b e ío re  h e r  d e a th .

1. L loyd DK. Pilg rim  A J. T he  Ja fc ty  o( s u m a o ip ta a  In  a sth m a tic  
m ig ra in eu rs . Cephaĩa ỉg ía  1993; 1 3 :2 0 1 —4.

B r e a s t  íe e d in g .  N o  a d v e rse  e ữ e c ts  h a v e  b e e n  s e e n  in  
b re a s t-fe đ  in ía n ts  o í  m o th e r s  g iv e n  s u m a tr ip ta n ,  a n d  th e  
la s t ava íla b le  g u id a n c e  fro m  th e  A m e ric a n  A c a d e m y  o f 
P e d ia tr ic s  c o n s id e re d  th a t  i t  is th e r e ío r e  u s u a lly  c o m p a tib le  
w i th  b re a s t  íe e d in g .1 H o w e v e r, l ic e n se d  p ro d u c t  in ío rm a -  
t io n  su g g ests  t h a t  in ía n t  e x p o s u re  c a n  b e  m ìn im ỉs e d  b y  
a v o id in g  b re a s t  íe e d in g  fo r  12 h o u r s  a í t e r  tre a tm e n L  P ro - 
d u a  in ío rm a t io n  fo r  o th e r  t r ip ta n s  suggests  a v o id in g  
b re a s t  íee d in g  fo r  2 4  h o u rs .

T h e  d is tr ib u tio n  o f su m a tr ip ta n  in to  b re a s t  m ilk  a í te r  a  6- 
m g  su b c u ta n e o u s  do se  h as  b e e n  s tu d ie d  in  5 m o th e r s .2 T he 
m e  a n  to ta l r e c o v e ry  of s u m a tr ip ta n  Ũ1 b re a s t  m ilk  w as 
e s tim a te d  to  b e  1 4 .4 m ic ro g ra m s  o r  0 .2 4 %  o f  t h e  dose . It 
vvas ca lc u la te d  t h a t  o n  a  w e ig h t-a d ju s te d  b a s is  a n  in ỉa n t  
c o u ld  receive  a  m a x ú n u m  of 3 .5 %  o ỉ th e  m a te m a l  dose.

1. A m erican  A cađem y  o{ Ped la trics. T h e  tn n s l e r  o f  d ru g s  a n d  o th e r  
Chemicals in to  h u m a n  m iỉk . P td ia t r ia  2001; 108; 7 7 6 - 8 9 . [Kecired M ay 
20101 C o rrec tio n . ib ỉd . : 1029. A ỉso avaỉlabLe a t; h ttp : //a ap p o lỉcy . 
aap p u b lic aU o n s .O rg /c g i/c o n iem /h ilI /p e d iam c s% 3 b l0 8 /3 /7 7 6  (accessed 
01 /06 /04 )

2. W ojnar-H orton  RE, t t  ã l . D lstr ib u d o n  an d  ex cred o n  o f  s u m a tr ip ta n  in  
h u m a n  m ỉỉk. B r J C l i n  P h a rm a a l  1996; 4 1 :2 1 7 -2 1 .

C e r e b ro v a s c u la r  d is o rd e rs .  A  p a tie n t  w i th  a  su p e rio r  
sa g itta l s in u s  th ro m b o s is  w h o  p re s e n te d  w i th  h e a d a c h e  
a n d  vvas m isd ia g n o se d  as  h a v in g  m ig ra in e  v a r ia n t  dev e l- 
o p e d  a  co rtica l s tro k e  w ith in  m in u te s  o f a  s e c o n d  6 -m g  
s u b c u ta n e o u s  in je c tio n  ot s u m a tr ip ta n .1 T h e  im p o r ta n c e  of 
e s tab lish in g  a  d iag n o s is  of ty p ic a l m ig ra in e  o r  d u s t e r  h e a d - 
a c h e  b e ío re  u s in g  s u m a tr ip ta n  w a s  e m p h a s ise d  ạ n d  cau - 
t lo n  g iven  a g a ỉn s t  its  u se  in  a n y  p a tie n t  w h o  m a y  h a v e  
u n s ta b le  c e re b ro v a sc u la r  d ise a se  o r  r a is e d  in tra c ra n ia l  
p res su re . A d d itìo n a lly , th e re  w a s  n o  d in ic a l  e v id e n c e  th a t  
a  s e co n d  in je c tio n  w o u ld  re l ie v e  a  h e a d a c h e  w h e n  th e  
in it ia l  in je c tio n  h a d  b e e n  in effec tiv e .

ỉ . C ã vazoj S ,ữ ứ L  S ụm aỉrip taỉỉ-ỈD duced  stroke  ỉn  ỉa g ỉrta l 5Ù3U5 ihrom bosis , 
L o n c t í 1994; 343 : 1105-6 .

P o rp h y r ía .  T h e  D ru g  D a tab ase  fo r  A cu te  P o rp h y ria ,  com - 
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 PO S) a n d  
th e  P o rp h y ria  C e n t te  Svveden, d assiS e s  s u m a t r ip ta n  as 
possib ly  p o r p h y r in o g e n iq  i t  s h o u ld  b e  u s e d  o n ly  w h e n  n o  
s a ỉe r  a lte m a t iv e  is av a ilab le  a n d  p re c a u tio n s  s h o u ld  be  
c o n s id e red  in  v u ln e ra b le  p a tie n ts .1

1. T he  D rug  D a u b a s e  ío r A cute P o rp h y ría . A vailab le  a t: h ttp : / /w w w . 
drugs-pocphy rU .o rg  (accesseđ 1 1 /04 /11 )

P re g n a n c y . S u m a tr ip ta n  c ro sses  th e  p la c e n ta ;  h o w e v e r , 
o n ly  a  v e ry  sm a ll  q u a n ti ty  r e a c h e s  th e  íe tu s .  A  I lte ra tu re  
revievv c o n d u d e d  th a t  e x p o s u re  to  s u m a tr ip ta n  in  
p re g n a n c y  p o s e d  n o  a d d it io n a l  risk  o f  b in h  d e f e a s  com - 
p a re d  w ith  t h a t  in  th e  g ẽ n e ra l  p o p u ỉa d o n ,1 b u t  as ío r 
o th e r  d ru g s s u m a t r íp ta n  s h o u ld  o n ly  be u s e d  in  p re g n a n c y  
w h e n  th e  b e n e f i t  ju s t if ie s  th e  p o te n tia l  risk  to  t h e  ỉe tu s .

1. Hilaire M L, ff  a i. T rea tm en t o f m ig ra in e  headaches w ỉth  su m a tr ip ta n  in  
p regnancy . A n n  P h a m a co th e r  2004; 3 8 :1 7 2 6 -3 0 .

Interađiohs ’
S u m a tr ip ta n  a n d  o th e r  s e ro to n in  (5-HT!) a g o n is ts  sh o u ld  
n o t  b e  g iv e n  w ith  e rg o ta m in e  o r  r e la te d  c o m p o u n d s  
( in d u d in g  m eth y se rg id e )  s in c e  th e r e  is a n  in c re a se d  risk  of 
vasospastic  re a c tio n s . In  a d d it io n , a  d e lay  is a d v is e d  before 
ítartinỊ a  s e ro to n ỉn  (5-H T d a g o n is t  in  p a tie n ts  w h o  h a  ve  
b e e n  rec e iv in g  e rg o ta m in é  o r  re la te d  c o m p o u n d s :  su m a - 
t r ip ta n ,  a lm o tr ip ta n .  ẹ le tr ip ta n ,  ừ o v a tr ip ta n ,  n a ra t r ip ta n ,  
r iz a tr ip ta n , o r  z o lm itr ip ta n  s h o u ld  n o t  b e  g iv e n  u n t i l  a t  least 
2 4  h o u rs  a f te r  s to p p in g  th e  u s e  o f  e rg o ta m in e  p re p a ra tio n s . 
C o n v erse ly , e rg o ta m in e  sh o u ld  n o t  b e  g iv e n  u n t i l  6  h o u rs  
after stopping th e s e  d ru g s  o r  a t  le a s t  2 4  h o u r s  i n  t h e  case of 
e le tr ip ta n , h o v a tr ip ta n ,  a n d  n a ra t r ip ta n .  S e ro to n in  (5 -H T ^ 
ag o n is ts  s h o u ld  n o t  b e  g iven  to g e th e r .

S u m a tr ip ta n  o r  r ỉz a tr ip ta n  s h o u ld  n o t  b e  u s e d  w ith ,  a n d  
fo r  2  w eek s  a f te r  s to p p in g , a n  M A O I. U se w i th  t h e  se lec tive  
m o n o a m in e  o x id a se  ty p e  B in h ib ito r  se le g ilin e  is th o u g h t  
u n lik e ly  to  p ro v o k e  a n  in te ra c tio n , b u t  se e  p . 916 .1 . 
O p in io n  v a rie s  o n  th e  use  of z o lm itr ip ta n  w i th  In h ib ito rs  of 
m o n o a m in e  o x id a se  ty p e  A  s u c h  as m o d o b e m id e . In  th e  UK 
l ic e n s e d  p r o d u c t  i n ío r m a t io n  re c o m m e n d s  th a t  th e  
m a x im u m  do se  o f z o lm itr ip ta n  sh o u ld  b e  re d u c e d  w h e n  
u s e d  w ith  in h ib i to r s  o f m o n o a m in e  o x id ase  ty p e  A  vvhereas 
in  th e  USA it  c o n tra - in d ic a te s  su c h  c o m b in a tio n s .  T h ere  
h a v e  b e e n  ra re  r e p o n s  o f s e ro to n in  sy n d ro m e  a s so d a te d  
w ith  th e  u se  o f  t r ip ta n  s c ro to n in  ( 5 - H T i )  a g o n is ts  w i th  S S R I s  
o r  s e ro to n in  a n d  n o ra d re n a lin e  r e u p ta k e  in h ib i to r s  (SNRIs), 
b u t  see  a lso  u n d e r  A n tid ep re ssa n ts , be low .

O ra l s u m a tr ip ta n  a p p e a re d  to  de lay  g astric  e m p ty in g  a n d  
m ig h t a tte c t t h e  a b so rp tío n  o f  o th e r  drugs, a s  ju d g e d  b y  its 
d e la y in g  e ỉỉe c t  o n  p a ra c e ta m o l a b so rp tio n  in  m ig ra in e  
p a tie n ts .1

I . R anỉ PU. t í  a i . S u m a tr ỉp u n  d e lay s p a ra c e u m o l a b so rp t io o  in  m ig ra ine  
p a d en ts . ơ i n  D ru g  Irtvest 1996; 11: 3 00 -304 .

A n N d e p re s s a n ts .  S u m a tr ip ta n  a n d  r iz a tr ip ta n  a r e  m e ta b o -  
lise d  m a in ly  b y  m o n o a m in e  o x id ase  ty p e  A  a n d  l icen sed  
p ro d u c t  ìn ío r m a t io n  adv ises  t h a t  p a tie n ts  t a k in g  MAOỈS, 
in d u d in g  re v e rs ib le  se lec tiv e  ty p e  A  in h ib i to r s  su c h  as 
m o d o b e m iđ e , s h o u ld  n o t  b e  g iv e n  th e se  t r ip ta n  s e ro to n in  
(5-H T i) a g o n is ts . C le a ra n c e  o f  z o lm itr ip ta n  w a s  d e c reased  
a f te r  m o d o b e m id e  a n d  U K  lic e n sed  p r o d u c t  in ỉo rm a tỉo h  
re c o m m e n d s  a  r e d u c e d  d o se  o f  z o lm itr ip ta n  ư th e  d ru g  is 
u s e d  vvith a n  i n h ib i to r  o f m o n o a m in e  o x id a s e  -type  A; in  
t h e  USA, t h e  u se  oi th e s e  d ru g s  to g e th e r  is 
c o n ơ a - in d ic a te d .

SSRIs s u c h  as  ũ u o x e tin e  m a y  a lso  in te ra c t  vv ith  s e ro to n in  
(5-H T i) a g o n is ts  w i th  a n  in c re a se d  r isk  o f  s e ro to n in
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s y n d ro m e  (p . 4 4 3 .2 ) ,  a n d  i t  h a s  b e e n  su g g e ste d  th a t  ìithium 
a n d  s u m a t r ip ta n  m a y  in te ra c t  s im ila rly . H o w e v e r, a  r e v ie w  
o ỉ  t h e  u s e  o f s u m a tr ip ta n  w ith  M A O Is, SSR ls, o r  l i th iu m  
f o u n d  l it tle  e v ỉd e n c e  o f a n  in c re a se d  risk  o f  s e ro to n in  
s y n d ro m e .1 I t w a s  c o n d u d e d  th a t  m o s t p a tíe n ts  to le ra te  th e  
c o m b ỉn a tio n  o f  s u m a tr ip ta n  a n d  a n  SSRI o r  li th i  u m  v tn th o u t 
i n õ d e n t .  H o w e v e r, i t  w a s  su g g e ste d  t h a t  t h e  u s e  of 
s u m a t r ip ta n  w i th  a n  M A O I s h o u ld  c o n tin u e  to  b e  a v o id e d  
u n t i l  ỉ u i t h e r  d a  ta  su p p o rtín g  sa fe ty  b e c o m e  a v a ila b le . A ỉ 
t h e r e  h a v e  sừ ice  b e e n  ra re  r e p o r ts  o f  s e ro to n ỉn  s y n d ro m e  
a s s o d a te d  w i th  t h e  u se  o f  tr ip ta n s  w ith  SSRIs o r  scrotonin 
and rtoradrenaìme reuptake inhìbitOTí (SNKIs), l ic e n se d  p r o d u c t  
in ỉo r m a t io n  fo r  t h e  tr ip ta n s  S tates th a t  w h e n  s u c h  u s e  is 
d in ic a lly  w a r r a n te d ,  a p p ro p r ia te  o b se rv a tio n  o f  t h e  p a t ie n t  
is a d v ise d . p a rt íc u la r ly  w h e n  s ta r tin g  ư e a tm e n t ,  w i th  d o se  
in c re a se s , o r  w i th  a d d itio n  o f a n o th e r  s e ro to n ex g ic  d ru g . 
P r o d u c t  in ỉo r m a t io n  fo r  z o lm itr ip ta n  a lso  a d v ise s  a 
r e d u c t io n  in  d o sa g e  if it  is g iv e n  w ith  Đ u v o x a m in e  a s  th e  
la t t e r  m a y  in h ib i t  z o b n itr ip ta n  m e ta b o lism  th ro u g h  ỉts  
e ữ e c ts  o n  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CY P1A2. T h e  
A m e ric a n  H e a d a c h e  Society  h a s  s ta te d 2 th a t  c a u tio n  is 
c e r ta in ly  w a r r a n te d  b u t th a t  oH irial FD A a d v ic e  s h o u ld  be  
re v ie w e d  a s  i t  is n o t  d e a r  w h a t  ro le  tr ip ta n s  m ig h t p la y  in  
c o n tr ib u tin g  to  s e ro to n in  s y n d ro m e  vvith o r  v r ith o u t SSRIs 
o r  SN RIs.

In c re a s e d  se ro to n e rg ic  effec ts w ith  in c re a se d  in d d e n c e  o f 
a d v e rs e  effec ts  h a v e  b e e n  re p o r te d  lo llo tv in g  th e  u s e  o f  St 
John's wort w ĩth  tr ip ta n s .5 P a tìe n ts  s h o u ld b e  a d v ised  to  s to p  
ta k in g  S t J o h n 's  w o r t  if ơ e a tm e n t  vvith a  s e ro to n in  (5-H T ị) 
a g o n is t  is n e c essa ry .

1. G a rd n e r  D M . L ynd  LD. S u n u t r ỉp u n  co n tra in d ic a tio rư  a n d  th e  se ro to n in  
sy n d ro m e . A n n  Pharm acother J998; 32: 3 3 -8 .

2 . E v an s  RW . et a i . T he  PDA a ie r t o o  s e ro ta n m  sy n đ ro m e  w ỉth  u se  oí 
tr ip c an s c o m b in ed  w ith  se lec tỉve  se ro to rún  re u p ta k e  in h ỉb i to rs  o r  
s e ỉec tỉv e  se ro to n ỉn -n o re p in e p h r ỉn e  re u p ta k e  ỉn h ib ỉ to rs : A m e ric an  
H ea d ac h e  S o tíe ty  p o stâ o ô  p a p er. Headache 2010 ; 50: 1089 -99 .

3. C S M /M C A . R e m in d e r  Si J o h n 's  w o rt {H ypericum  p e río ra tu ra )  
ỉn te raccỉons. C u rren t P rob lem s  2000; 26: 6 -7 . A ỉso avaiỉab ie  a c  h t tp : / /  
w w w .m h ra .g o v .u k /h o m e/id cp lg ?Id cS erv ice» G E T _ F IL E & d D o cN âin e= - 
C O N 0 0 7 4 6 2 & R e v is ỉo n S e le c tio n M e th o d * L a te s tR e le a se d  (ac ce ssed  
1 6 /0 6 /0 6 )

Antimigraìne drugs. A lth o u g h  th e  e lticacy  a n d  to le ra b il ity  
o ỉ  s u b c u ta n e o u s  s u m a tr ip ta n  in  th e  a c u te  t r e a tm e n t  o ỉ 
m ig ra in e  d id  n o t  a p p e a r  to  b e  a h e c te d  in  p a tie n ts  a lre a d y  
ta k in g  dữtydroergotamine o ra lly  ío r  m ig ra in e  p ro p h y la x is ,1 
t h e  b io a v a ila b ili ty  o f  o ral d ih y d ro e rg o ta m in e  is lo w  a n d  it 
c o u ỉd  n o t  b e  a s su m e d  th a t  it  w a s  sa ie  to  u s e  p a re n te ra l  
d ih y d ro e rg o ta m in e  w ith  s u m a tr ip ta n .2 L icen sed  p r o d u c t  
in ỉo r m a t io n  ỉo r  s u m a tr ip ta n  c o n tra - in d ic a te s  its  u se  vvith 
ergotanùne o r  o th e r  re la te d  c o m p o u n d s  a n d  a lso  re c o m - 
m e n d  t h a t  it  s h o u ld  n o t  b e  g iv en  u n t i l  a t  lea s t  2 4  h o u rs  
a f te r  s to p p in g  e rg o ta m in e  o r  re ỉa te d  c o m p o u n d s  (see  
In te ra c t io n s ,  p .  6 8 1 .3 ).

A c u te  m y o c a rd ia l  in ỉa rc tio n  h a s  b e e n  r e p o r te d ’ in  a 
p r e m e n o p a u s a l  w o m a n  w i th  c o n tro lle d  h y p e n e n s io n  a n d  
n o  k n o w n  c o ro n a ry  a ite ry  d isease  a f te r  s u b c u ta n e o u s  u s e  of 
s u m a t r ip ta n  w i th in  a  few  h o u r s  o f  ta k ỉn g  methysergide o ra lly .

1. H e n ry  p , a  a i . S u b c u ta n eo u s  su m a tr ip ta n  in  th e  a c u te  tre a tm e n t  of 
m ig ra in e  ỉn  p a tie n ts  u sỉng  d ỉh y d ro erg o ta m ỉn e  as p rophy lax is . H tada ch e  
1993; 3 3 :4 3 2 - 5 .

2 . C am p b e ll JK- E d lto r 's  c o m m em ]. H ta d a đ te  1993; 33 : 435 .
3 . L is ton  H. ứ  a i  T h e  a sso tía d o o  o f th e  c o m b in a tío n  o f  s u m a tr ip u n  a n d  

m e th y se rg ỉd e  in  m yocard ia l in ía rc tio n  in  a p re m e n o p a u s a l w o m a n . A rd ỉ  
Ir t íe m  M t d  1999; 159: 511 -13 .

Aniipsychotics. F o r  re íe re n c e  to  a  p o te n t ìa l  in te ra c t io n  
b e tiv e e n  s u m a t r ip ta n  a n d  loxapine, see  c h lo tp r o m a r in e ,  
p . 10 5 2 .3 .

Pharmacokinetics
S u m a tr ip ta n  is  r a p id ỉy  b u t  in c o m p le te ly  a b so rb e đ  w h e n  
g iv e n  o ra lly  a n d  u n d e rg o e s  h rs t-p ass  m eta b o lism , re su ltin g  
in  a  lo w  a b s o lu te  b ió av a ila b ility  o f a b o u t  1 4 % . P e a k  p la sm a  
c o n c e n tr a t io n s  a f te r  o ra l  dosẽs  o c c u r  in  a b o u t 2  h o u rs .  
B io a v a ila b il ity  i s .m u c h  h ig h e r  (9 6 % ) a f te r  s u b c u ta n e o u s  
d o se s  w i th  p e a k  c o n c e n tra tìo n s  o c c u n in g  w i th in  25  
m in u te s .  B io a v a ila b ility  a ỉ te r  in tr a n a s a l  d o ses  is 16 %  of 
t h a t  a c h ie v e d  su b c u ta n e o u s ly ,  vvith p e a k  c o n c e m ra tio n s  
o c c u rr in g  in  a b o u t  1.5 h o u rs .  P e a k  c o n c e n ơ a t ío n s  a f te r  
i o n to p h o r e tic  tra n s d e rm a l  d e liv e ry  o c c u r  in  a b o u t  1.1 
h o u rs ;  b io a v a ila b ili ty  is lo w e r  t h a n  th a t  a c h ie v e d  a f te r  o ra l 
d o se s . P la sm a  p r o te in  b in d in g  is lo w  a t  a b o u t  14 to  2 1 % .

T h e  e lim in a tio n  h a lf-life  o f  s u m a tr ip ta n  is a b o u t  2 h o u rs .  
S n m a tr ip ta n  is  e x te n s iv e ly  m eta b o lis e d  in  th e  l iv e r  m a in ly  
b y  m o n o a m in e  o x id a se  ty p e  A  a n d  is e x c re te d  m a in ly  in  th e  
u r in e  a s  t h e  ín a c t iv e  in d o le  acetic  a d d  d e riv a tiv e  a n d  its  
g lu c u ro n id e .  S u m a tr ip ta n  a n d  its  m e ta b o li te s  a lso  a p p e a r  in  
t h e  ỉae c e s . S m a ll a m o u n ts  o f  su m a tr ip ta n  a re  d is tr ib u te d  
in to  b r e a s t  m ilk  (se e  B re a s t  F e e d in g , p . 6 8 1 .2 ).
R e v ie w s .

1. S c o tt A K . S u m a ư ip ta n  d in i t a l  p h a n n ac o k in e tic s . c h n  ph arm ủ cok ìn tt  
1994; 2 7 : 3 3 7 -4 4 .

2 . L acey  LF, e í a l . S ing le  dose  p h a rm a co ld n etics  o í s u m a ti ip u n  in  h e a lth y  
v o lu n te e n .  B u r  J  ă m  P t u m u a l  1995; 47 : 5 4 3 -8 .

3 . F u s ea u  E . e t ấ L  C lìnìcal p h a n n ac o ld n e tỉc s  o í  incranasal su m a tr ìp ta n . C ỉin  
P h a rm a a k m tt  2 0 0 2 ; 4 1 : 80 1 -1 1 .

4 . M o e n  M D, K ea tin g  GM. S u p ia tr ip tan  (ast-d ls in teg ra tln g /rap id -re lea se  
ta b le ts . D ru tp  2006 ; 66 : 883- 90.

Preparotions
Propòetory Preparalions (details a rc  g iven  in  V olum e B)

Single ingrodienl Preporations. Arg.: Im igrau ' M icranil; M igra- 
n e ito n  AustraL: Im igran; Sum agran; S u m a u b ; Suvalan; Aus- 
tría: Im igran; Belg.: Finigraine+; Im itrex; Braz.: Im ỉgran; 
Sum ax; Sutrip tan ; Canad.:_Imitrex; Chile: Im ígran; Som atran; 
China: D an  Tong J in g  ( f r B I Í ) ;  Na c h u a n  (ắfi)l|); Y oushu (7 t 
S ) ;  Cz.: Cinie; D olorstad t; Im igran; Rosemig; Sum am igren; 
Sum igra; W ispra; Denm.: Im igran; Im igrane; O riptan; Sum avel; 
Fin.: C in ie t; Im igran; O riptan; Sum aratio; Fr.: Im igrane; Imi- 
jec t; Ger.: Im igran; Sum avel; Gr.: A ltaxa; Forcet; Im igran; Pre- 
d p ita n ; Sutrip tan ; Hong Kong: Im igran; Hung.: Cinie; IIlu- 
m e n t t ;  Im igran; Triptagram ; India: M igratan; Sum inat; ỉndon.: 
C e ta ư e x t;  Im iư e x t; T rip tag ic  IrL: Im igran; Im ita g t; M igrastat; 
S um agrau ' Sum atran ; Suvalan; Israel: Im iưex; Sum atridex; 
ItaL: Ixnigran; Malaysia. Im igran; S um itran ; Mex.: Fermig; 
G esigran; Im igran; S um iaex ; Tebegran; Neth.: Im igran; Sum a- 
lin; Sum arix; Norw.: Im igran; NZ: ĩm igran; M yG ran; Sum a- 
g ra n t;  Philipp.: Im igran; Sum igran; Poi: A m igrenex; Cinie; 
Frúnig; Im igran; Sum am igren; Sum igra; Triplagram ; Port.: 
Im igran; Im igranradis; Rus.: A m igrenin (AMHrpeHHH); Im igran 
(HMHrpaH); M ygrepam  (MHrpenaM); Sum am ỉgren  (CyMaMnrpeH); 
Sum ig (CyMHT); Su m iư an  (CyMHTpaH); Trim igren (TpHMMrpeH); 
S .A /r.; Im igen; Im igran; Migrex; Triptam ; Singapore: Im igran; 
Sum atran ; S um úran; Spain: Im igran; S u m am y lan t; Swed.: 
Im igran; O riptan; Z um of; Switz.: Im igran; Thai.: lm igran; 
Turk.: Im igran; Sum atran ; UK: Im ìgran; Ukr.: A lgom ax 
(AnbroMaxc); A ntứ nig ten  (AttTHMHrpeH); Sum am igren  
(CyMaMHrpeH); USA: Im itrex; Sum avel; Zecuity; Veneĩ.: 
Im igran; M igraval.

M ubi-ingredient Preparorions. USA: Trexim et.

Phannacopoeial Preparotions
BP 2014: Sum alrip tan  Injection; Sum atrip tan  Nasal Spray; 
Sum atrip tan  Tablets;
U SP 36: Sum atrip tan  ỉn je a io n ; Sum atrip tan  Nasal Spray; 
Sum atrip tan  S u cd n a te  Oral Suspension; Sum atrip tan  Tablets.

Zolmitriptan ỊBAN, USAN, rlNNI 

311C90; Tsolmitnptaani; Zolmitriptán; Zolmitriptạno; Zolmi- 
triptanum; Zolmitryptaa' 3o/iMHTpnnT3H. 
(5)'4-{3-[2-(Dimethylamino)ethylÌindol-5-ylmethyl}-l ,3-oxa- 
zolidin-2-óne.
C,6H21N3O j= 287.4  ■
CAS —  139264-17-8.
ATC —  N02CC03.
ATC Vet —  QN02CC03.
UNII —  2FS66TH3YW. ;

Uses and Administration
Z o Im itrip ta n  is a  se lec tiv e  se ro to n in  (5 -H T |) a g o n is t  vvith 
a c tio n s  a n d  u se s  s im ila r  to  th o se  o ỉ  s u m a tr ip ta n  (p. 6 7 9 .3 ). It 
is u se d  fo r  th e  a c u te  ữ e a tm e n t  o f m ig ra in e  a tta c k s . 
Z o ỉm itr ip ta n  s h o u ld  n o t  b e 'u s e d  lo r  p ro p h y la x is .

T h e  l ic e n sed  d o se  in  th e  UK  is 2 .5  m g  o ra lly . A  clin ica l 
r e sp o n se  c a n  b e  e x p e a e d  vvithin 1 h o u r .  I í  sy m p to m s  p e rs is t 
o r  r e tu m  w ith in  2 4  h o u rs ,  a  seco n d  d o se  m a y  b e  ta k e n  n o t  
less  t h a n  2 h o u rs  a f te r  th e  lìrs t d o se . If  a  p a tie n t  d o e s  n o t  
a c h íe v e  s a ú s ía a o r y  l e l ie ỉ  w i th  a  d o se  o l 2 .5  m g , s u b s e q u e n t  
a tta c k s  m a y  be  ư e a te d  w ith  doses  o ỉ  5 m g . T h e  m a x im u m  
d o se  o f z o lm itr ip ta n  in  2 4  h o u rs  is lO m g . L ic en se d  d o ses  in  
th e  U SA  a re  so m e tv h a t lo w e r; th e  d o se  is 1 .25  o r  2 .5  m g  
w i th  a m a x ừ n u m  d o se  o f  10 m g  in  2 4  h o u rs .

W h e n  u s e d  in ư a n a s a l ly  a  c lin ica l r e sp o n se  c a n  b e  
e x p e c te d  in  15 m in u te s .  T h e  u s u a l  do se  is 5 m g  as  a  sin g le  
d o se  in to  o n e  n o s tr i l.  I f  sy m p to m s  p e r â s t  o r  r e tu m  w ith in  
2 4  h o u rs ,  a  se c o n d  d o se  m a y  b e  g iv e n  a h e r  a t  ỉe a s t  2  h o u rs , 
u p  to  a  m a x ũ n u m  o f ỈO m g  daily .

D o se  re d u c t io n s  a re  r e c o m m e n d e d  in  p a tie n ts  ta k in g  
c e r ta in  o th e r  d ru g s  (see  also  In te ra c tio n s ,  b e lo w ). T h e  
m a x im u m  d o se  o ỉ  z o lm itr ip ta n  in  2 4  h o u rs  s h o u ld  b e  5 m g  
in  th o s e  rec e iv in g  d m e t id in e  o r  a n  in h ib i to r  o{ m o n o a m in e  
o x id a se  ty p e  A ( a l th o u g h  u s e  w ith  in h ib ito rs  o f  m o n o a m in e  
o x id a se  ty p e  A is c o n tra - in d ic a te d  in  u s  lic e n se d  p ro d u c t  
in ío rm a t io n ) .  A s im ila r  re d u c t io n  is a lso  re c o m m e n d e d  in  
th o se  ta k in g  d ru g s, s u c h  as  Q u v o x a m in e  a n d  d p r o A o x a d n , 
t h a t  in h ib i t  th e  c y to c h ro m e  P450 iso e n z y m e  CYP1A2.

F o r  d o sa g e  in  c h ild re n  a n d  in  h e p a tic  im p a irm e n t,  see  
belovv.

Adm inislratíon in children. A lth o u g h  u n l ic e n s e d  ỉo r  u se  
in  c h ild re n  in  th e  UK , th e  BNFC su g g ests  th a t  z o lm itr ip ta n  
m a y  b e  u se d  in  th o se  ag e d  12 to  18 y e a rs  fo r  t h e  t re a t-  
m e n t  o f  a c u te  d u s te r  h e a d a c h e  ( in ư a n a s a l  r o u te  o n ly )  o r  
n ũ g ra in e .  D o ses  a re  s im ila r  to  th o se  u s e d  in  a d u lts  (see  
a b o v e ).

Adm iniỉtration in hepalic impairment. A s tu d y ' h a s  in d i-  
c a te d  t h a t  w h ile  th e r e  is  n o  n e e d  to  re d u c e  th e  s ize o f  th e  
in itia l d o se  o f  z o Im itr ip ta n  in  p a tie n ts  w i th  m o d e ra te  o r  
s e v e re  h e p a tíc  im p a irm e n t, a c c u m u la tio n  m a y  o c c u r  w i th  
re p e a te d  d o ses  in  p a tie n ts  w i th  se v ere  im p a irm e n t  a n d  
th e ir  to ta l d a ily  d o sa g e  sh o u ld  b e  red u c e d .

U K  l ic e n s e d  p r o d u c t  i n ío r m a t io n  r e c o m m e n d s  a 
m a x im u m  o ra l  d o se  o f  5 m g  in  2 4  h o u r s  in  p a tie n ts  w i h  
m o d e ra te  to  se v e re  im p a in n e n t .  I n  th e  USA, a  d o se  DÍ 
1 .25 m g  is re c o m m e n d e d  in  th o se  w i th  m o d e ra te  to  se v ere  
im p a lrm e n t,  w i th  a  m a x im u m  to ta l  d a ily  d o se  o f  5 m g  n  
s e v e re  im p a irm e n t.

1 . D ixon  R, t í  a ì . E f fe a  o f  h e p a tỉc  ỉm pairxnent o n  th e  p h a rm a c o k ỉn e tia  of 
z o ỉm ỉtr ip tan . J  ơ ù t  P h arm aeo ì 1998; 38: 6 9 4 -7 0 1 .

Migraine and duster headache. F o r  c o m p a riso n  o ỉ  tl  e  
re la tiv e  b e n e íi ts  o f  d iơ e re n t  t r ip ta n s  in  m ig ra in e , SI e 
u n d e r  S u m a tr ip ta n ,  p .  6 8 0 .1 .

F u r th e r  re íe re n c e s .
1. S p e o c er CM , t t  a l. Z o ỉm ỉirip tan ; a  rev iew  o f iis use in  m ig ra ỉn e . D n  ỊS 

1999; 58: 3 4 7 -7 4
2 . B ah ra  A, et a ỉ . O ral z o !m iư ip tJ n  ỉs cííecxive in  th e  a cu te  t r e a tm e n t )f 

d u s te r  h e ad a ch e . N euro logy  2000; 54: 1 832 -9 .
3. D ow son  A J, Charlesvvorth  B. R evtew  o f z o lm itrìp tan  a n d  ìxs c ìỉn k  lỉ 

a pp líca tions in  m lg ra ine . E xp e rt  o p in  Pharm aco ther 2002; 3 : 993 -1 0 0 5
4. C h a rle s tv o n h  BR, et a i . Speed  o í o nse t a n d  eơ ỉcacy  o f z o lm ũ rỉp ta n  n a : lỉ 

sp ray  Ún th e  a cu te  ư e a im e n t  o ỉ m ỉg ra ỉne: a  T andom ịsed. dou b le -b lin  ỉ. 
p la cebo -con tro lled . d o se -ran g in g  s iudy  v e rsu s zoIm itripw n  tab leL  C ỉ s  
D r u p  2003 ; 17: 6 53 -67 .

5. D o v n o n  AJ. t i  a i  T o le rab ilỉty  a n d  consis tency  o í e f ỉe a  o ỉ  z o tm itr ip u  n 
nasa l sp ray  in  a lon g -te rn i m íg ra in c  t r c a tm e n t trỉa ỉ. C N S D rugs  2 003; 1 
8 3 9 -5 1 .

6. L ew iỉ DW , t t  a i . A do ỉescen t M igra ine  S tee rìn g  C om m ìttee . E íỉicacy if 
zo Im itrìp tan  nasal sp ray  in  ado lescen t m ig ra in e . P td ia t r ia  2007; 12 >: 
39 0 -6 .

7. R a p o p o rt A M , t i  a ỉ . Z ữlm U rỉptan nasat sp ray  in  th e  a cu te  t re a tm e n t ì ỉ  
đ u s tẽ r  head a ch e : a d o u b le -b lin d  s tudỹ . N euroiogy  2007; 69 : 8 2 1 -  . 
C o rrec tíon . ib id . : 2029 .

8. H ed lu n d  c .  et a ỉ. Z o lm itrip tan  nasaỉ sp ray  ìn  th e  a cu te  tr e a tm e n t «f 
d u s ie r  h e a d a c h r  a m e ta -á n a ỉy s ỉs  o í tw o  srud ies. H ta d a ở tt  2009; 4 ' :  
1315-23.

Adverse Effects and Precautions
As fo r  S u m a tr ip ta n , p . 6 8 0 .2  a n d  p . 6 8 1 .2 .

Z o lm itr ip ta n  s h o u ld  a lso  b e  a v o id e d  in  p a tie n ts  vvith 
W o lff-P a rk in so n -W h ite  s y n d ro m e  o r  a r rh y th m ia s  asso- 
d a te d  w ith  ac ce sso iy  c a rd ia c  c o n d u c tio n  p a th w a y s .  1: 
s h o u ld  b e  g iv e n  w ith  c a u tìo n  in  p a tie n ts  w i th  m o d e ra te  ti I 
s e v ere  h e p a tic  ù n p a irm e n t .

Ischaemia. A sp in a l c o rd  les io n  r e la te d  to  th e  u se  o f  zo Im i 
t r ip ta n  h a s  b e e n  re p o r te d  in  a  5 0 -y e a r-o ld  w o m a n ;1 d in i  
cal íe a tu re s  su g g ested  th a t  th e  le s io n  vvas a n  is c h a e m ir  
i n ỉa r a .

1. V ỉjayan N, Peacock JH . Sp ỉnal co rd  ỉn farc tlon  d u rỉn g  use  o f zo ỉm itríp tan  
a case re p o n . M eaẩacht 2000 ; 40 : 57 -60 .

Medicotion-overuse headache. F o r  a  r e p o r t  o f a n  asso tía- 
t io n  b e tv v een  z o lm itr ip ta n  a n d  m e d ic a tio n -o v e m s e  head- 
ac h e , see  u n d e r  A d v erse  Effects o f  S u m a tr ip ta n ,  p . 6 8 1 .2 .

Poq»hyria. T h e  D ru g  D a ta b a se  ỉo r  A c u te  P o rp h y ria , com - 
p iled  b y  th e  N orvvegian  P o ip h y ria  C e n ơ e  (N A PO S) an d  
th e  P o rp h y ria  C e n tre  S w ed e n , d a ssU ies  z o lm itr ip ta n  as 
p o ssib ly  p o r p h y r in o g e n ic  i t  s h o u ld  b e  u se d  o n ly  vvhen  no  
sa ỉe r  a l t e m a t iv e  is a v a ila b le  a n d  p re c a u t io n s  s h o u ld  be 
c o n s id e re d  in  v u ln e ra b le  p a tie n ts .1

1. T he  D rug  D a ta b u e  for A cu te  P o rp h y ría . A vailab le  a e  h t tp : / /w w w . 
d n ig s-p o rp h y ria .o rg  (accessed  11 /04 /11 )

Rena! impairment. A lth o u g h  re n a l  d e a ra n c e  o f zo lm itr ip -  
t a n  a n d  its  m e ta b o li te s  w a s  re d u c e d  in  p a tie n ts  w i th  m o d -  
e ra te  to  se v e re  im p a in n e n t ,1 th e  r e s u l t in g  e ữ e a  w a s  u n li-  
k e ly  to  b e  o f  c lin ica l im p o r ta n c e  a n d  a d ju s tm e n t  ,o f 
z o lm itr ip ta n  d osage  in  p a tie n ts  w i th  r e n a l  im p a i im e n t  w a s  
c o n s id e re d  u n n e c e ssa ry .

1. G illo tin  c , rt al. N o n e e đ  IO a d ju ỉ t  th e  d o se  o f 3 1 1C90 (eo lm itrlp ta n ), a 
□ovel an õ -m ig ra ỉn e  tr e a tm e m  ỉn  p a tie n ts  w ỉth  r e n a ỉ ía ỉỉu re  n o t 
re q u ỉr ln g  d ỉa ly sb . Ịn í  J  ữ i n  P h a m a a t  T h e r  1997; 55: 522 -6 .

Interađions
A s ỉo r  S u m a tr ip ta n , p .  6 8 1 .3 .

Z o lm itr ip ta n  u n d e rg o e s  h e p a tic  m eta b o lism , m a in ly  
m e d ia te d  b y  th e  c y to c h ro m e  P 4 5 0  iso e n z y m e  CYP1A2 a n d  
a ls o  i n v o lv in g  m o n o a m i n e  o x id a s e  ty p e  A . I t  is 
r e c o m m e n d e d  th a t  th e  m a x im u m  d o se  o f z o lm itr ip ta n  in  
2 4  h o u r s  s h o u ld  b e  re d u c e d  in  p a tie n ts  rec e iv ỉn g  d m e t id in e ,  
a  g e n e ra l  P 4 5 0  in h ib i to r  (see  U ses a n d  A d m in is tra t io n , 
a b o v e ). A  s im ila r  r e d u c t io n  ỉn  z o lm itr ip ta n  d o sa g e  is 
a n t id p a te d  u  i t  is  g iv en  w i th  d ru g s, s u c h  as  ũ u v o x a m in e  a n d  
d p r o í lo x a d n .  th a t  in h ib i t  t h e  iso e n z y m e  CY P1A2. O p in io n  
v a ries  o n  th e  u se  o ỉ  z o lm itr ip ta n  tv ith  in h ib ito rs  of 
m o n o a m in e  o x id ase  ty p e  A  su c h  as  m o d o b e m id e . I n  t h e  U K  
lic e n s e d  p r o d u n  in ío n n a t io n  r e c o m m e n d s  t h a t  t h e  
m a x ú n u m  d o se  o f z o lm itr ip ta n  s h o u ld  b e  re d u c e d  w h e n  
u se d  w l th  in h ib ito rs  o f m o n o a m in e  o x id a se  ty p e  A  (see  Uses 
a n d  A d m in is tra t io n . a b o v e ),  w h e re a s  us lic e n se d  p ro d u c t  
i n í o r m a t i o n  S ta te s  t h a t  s u c h  c o m b i n a t i o n s  a r e  
c o n tra - in d ic a te d .

R e íe re n c e s .
1. D ỉxon  R, t ĩ  a i . The m e tab o ỉỉsm  o f z o ỉm itrip tan : effects o ỉ  a n  in d u c e r  and  

a n  in h ib i to r  o f  c y to ch ro m e  P 450  on  its p h a rm a co k in e tic s  in  h ra ỉ th y  
v o ỉu n te e rs . C ỉin  D ru g  In ves t  1998; 15: 5 1 5 -2 2 .

Alỉ cross-reíerences reíer to entries in Volume A
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Beta blockers. Prơpranolol in cx e a se d  p la s m a -z o lm itr ip ta n  
c o n c e n ư a tio n s  in  a  s tu d y  in  12 h e a lth y  su b je c ts , b u t  th e  
c h a n g e s  w e r e  n o t  t h o u g h t  to  b e  d in ic a lly  im p o r ta n t  
e n o u g h  to  v v arran t d o sa g e  a d ju s tm e n t  d u r ìn g  c o n c o m ita n t  
u s e .1

1. Peck RVV, et a i . T h e  ỉm e ra c tỉo n  b e tw e e n  p ro p ra n o lo l a n d  th e  nove ỉ 
a n tíix iỉg ra lne  a g e n t z o lm ìtr ip tan  (3 1 1C90). B r  J  c ỉ in  Pharmaeol 1997; 4 4 : 
5 9 3 -9 .

Pharmacolânetics
T h e  a b s o lu te  b io a v a ila b ili ty  o f  z o lm itr ip ta n  a f te r  o ra l  a n d  
in t r a n a s a l  d o s e s  is  a b o u t  4 0 % , a n d  p e a k  p la s m a  
c o n c e n tra t io n s  o c c u r  a b o u t  1 .5  to  3 h o u r s  a f te r  o ra l  
doses, d e p e n d in g  o n  th e  to rm u la t io n , a n d  In  a b o u t  3 h o u rs  
w i th  t h e  i n t r a n a s a l  sp ra y . P la sm a  p r o te in  b in d in g  is ạ b o u t  
2 5 % . Z o lm itr ip ta n  u n d e rg o e s  h e p a tic  m e ta b o lism , m a in ly  
to  th e  in d o le  a c e tic  a d d ,  a n d  also  th e  N -o x id e  a n d  N- 
d e s m e th y l  a n a lo g u e s .  T h e  N - d e s m e th y l  m e ta b o l i te  
(183C 91) w a s  m o re  a c tlv e  t h a n  th e  p a r e n t  c o m p o u n d  in  
animal s tu d ie s , a n d  w o u ld  b e  e x p e c te d  to  c o n tt ib u te  to  th e  
t h e r a p e u tic  e ữ e c t  o f  z o lm itr ip ta n .  T h e  p r im a ry  m e ta b o lism

of z o h n itr ip ta n  is m e d ia te d  m a in ly  b y  th e  c y to c h ro m e  P 4 5 0  
iso e n z y m e  CYP1A2 vvhile  m o n o a m in e  o x id ase  ty p e  A  is 
re sp o n s ib le  fo r í u r t h e r  m e ta b o lism  o{ th e  N -d e sm e th y l 
m e ta b o lite . O v e r  6 0 %  o f a  d o se  is e x c re te d  in  th e  u r in e ,  
m a in ly  as  th e  in d o le  a c e tic  a c iđ , a n d  a b o u t  3 0 %  a p p e a rs  in  
th e  íaeces , m a in ly  a s  u n c h a n g e d  d ru g . T h e  e lũ n in a tio n  
h a lf- iư e  is 2 .5  to  3 h o u r s ,  a n d  is p ro lo n g e d  in  p a tíe n ts  w i th  
liv e r  d isease .

D is tr ib u tio n  in to  m ilk  h a s  b e e n  ỉo u n d  in  s tu d ie s  in  Tữts. 

R e íe re n c e s .
.1 . D ixon  R, et a i. T h e  p h a rm a c o ld n e t i a  a n d  e ữ e c tỉ o o  b ỉo o d  p ressu re  of 

m u itíp ỉe  doses o f  th e  n o v e í a n tí-m ỉg ra ỉn e  đ ru g  xoỉxn ítrip tan  (311C 90) ỉn  
h e a ỉth y  v o lu n te e rs . B r J O i ỉ t  P h arm aco l 1997; 43 : 2 7 3 -8 1 .

2 . S eaber E . e t a ỉ .  T he  a b so iu te  b ioavailab ility  a n d  m e tab o ỉic  d ỉsposỉtion  o f 
th e  n o v e ỉ a n d m ỉg ra ỉn e  c o m p o u n d  lo lm icrip tan  (311C 90). B r  J  O m  
P h a rm a a l  1997; 43 : 5 7 9 -8 7 .

3. Peck  RW , e í a L  T h e  p h a rm a co đ y n a m ic s  a n d  p h a n n ac o ld n e tỉc s  o f th e  
5H T i*>D*agonist z o lm ỉtr ip tan  ỉn  h e a ỉ th y  y o u n g  a n d  e ld eriy  m e n  a n d  
w om etL  ơ i n  P h arm aco l T h e r  1998; 43 : 3 4 2 -5 3 .

4 . Dbcon R, a  a i . Á  oom p a rỉso n  o ỉ th e  p h a rm a co ltín e tíc s  a n d  to le rab ỉlỉty  o ỉ 
th e  n o v e ỉ a n rim ig ra in e  c o m p o u n đ  a o lm ỉtrỉp tan  ỉn  a do ỉescen ts  a n d  
ad u lts . J  O ù ìd  A d o ỉa c  P syd to p h a m a o o l 1999; 9: 3 5 -4 2 .

5. Y ates R. et a ỉ . Pha rm acok ine tic s , dose  p ropo rtíonality . a n d  ĩo le rab ỉlỉty  of 
sỉng le  a n d  re p e a t doses o f  a  nasal sp rây  io n n u ỉa tỉo n  o f ro lm ítríp tan  in  
h e a ỉth y  v o lu n te e rs . J  O m  Pharm aco l 2002; 4 2 : 1244 -50 .

PreparaHons
Propõetory Preparatìons (details are given in  Volum e B)

Single-ingrcdient Praparations. Arg.: Zomigon; AustraL: Zomig; 
Austrũr. Zomig; Beìg.: Zomig; Braz.: Zọmig; Canađ.: Zomig; 
ơiina: D ining ( ĩS ‘j I ); H eng Li A n K a Q u ( + t ì ) ;  Lin
K e S h u  N ao Rui A n (8 Ịầ $ );  s h u  Fu Lai í ® * * ) ;
Tian Shu (5&S); T uo Fu Ning (ÍEIK '?); Zomig Ci:
Zolmiles; Zomig; Denm.: Zolmiles; Zomig; Fin.: Zolmistad; 
Zomig; Fr.: Zomig; Zom igoro; Ger.: AseoTop; Gr.: Zomigon; 
Hong Kang: Zomig; Hung.: Zomig; Irt: Magrezol; Zolmilesf; 
Zomig; Israel: Zomig; ItaL: Headzol; Ponesta; Zomigr Mex.: 
Zomig; Neth.: Zalsterim; Zomig; Norw.: Zomig; NZ: Zomig; Phi- 
lipp.: Zomig; PoL: Zolmiles; Zomig; ParL: Zomig; Rus.: Zomig 
(3omht); SẠfr.: Zomig; singapore: Zomig; Spainr. Zomig; Swed.: 
Zomig; Swừz.: Zomig; Thai.: Zomig; Turk.: Gravis; Zomig; VK: 
Zomig; Vkr.: Rapim ig (PanHMHr); Zolmigren (3onMBrpea); USA: 
Zomig; Venez.: Zomlg.

The Symbol t  denotes a preparation no longer actively marketed
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Antimyasthenics

T his c h a p te r  in d u d e s  th o se  d ru g s  u se d  fo r  t h e ữ  a n tic -  
h o lin e s te ra se  a c tìo n  in  th e  t r e a tm e n t  o f  m y a s th e n ia  g rav is  
a n d  r e la te d  n e u ro m u s c u la r  d iso rd e rs . O th e r  g ro u p s  o ỉ  d ru g s  
p la y in g  a n  i m p o r ta n t  ro le  in  t h e  m a n a g e m e n t  of 
m y a s th e n ia  a re  t h e  c o rtico s te ro id s  (p . 1 5 9 7 .1 ) a n d  so m e  
d ru g s  w i th  im m u n o su p p re s s a n t  a c tio n s  d ìsc u sse d  in  th e  
c h a p te rs  o n  A n tin eo p la s tic s  (p . 6 9 1 .1 ) a n d  I n u n u n o -  
s u p p re s sa n ts  (p. 1 9 3 6 .1 ).

Eaton-Lambert myasthenic syndrome
E a to n -L a m b e rt  m y a s th e n ic  s y n d ro m e  is a  r a r e  a u to -  
im m u n e  d isease  o f  t h e  n e u ro m u s c u la r  ỉu n c t io n .  U n lik e  
m y a s th e n ia  g rav is  (belovv), in  vvhich  a u tõ a n t ib õ d ie s  affec t 1 
a c e ty lc h o l in e  re c e p to rs ,  a n tib o d ie s  in  E a to n -L a m b e r t  I 
s y n d ro m e  ac t p re sy n a p tic a lly  to  re d u c e  re le a se  o f a c e ty l-  ! 
c h o lin e . W e ak n e ss  m o stly  a ííe c ts  th e  p ro x im a l m u sc les, Ị 
p a rt ic u la r ly  th o se  o f th e  lim bs; re sp ira to ry  a n d  o c u la r  ị 
m u s d e s  a re  u su a lỉy  sp a re d . A u to n o m ic  sy m p to m s  in d u d in g  I 
d ry  m o u th ,  c o n s tip a tio n , a n d  im p o te n c e  a re  c o m m o n . O v e r  1 
h a lf  o f p a tie n ts  a lso  h a v e  u n d e rly in g  sm all cell c a rd n o m a  of 1 
th e  lu n g . Su ccessíu l t re a tm e n t  o f t h e  tu m o u r  o f te n  leads  to  
so m e  im p ro v e m e n t  in  sy m p to m s.

T h e  sy m p to m a tic  t r e a tm e n t  o í  E a to n -L a m b e rt  sy n d ro m e  
in v o lv e s  t h e  u se  o f  d ru g s  th a t  in c re a se  th e  a v a ila b ility  of 
a c e ty lc h o lin e  a t  th e  n e u ro m u s c u la r  ju n c t io n . ' '*  R esp o n se  to  
t r e a tm e n t  w i th  anticholinesterascs a lo n e  is p o o r  a n d  
t r e a tm e n t  w i th  .amifampridinc, w h ic h  in c re a se s  a c e ty lc h o -  
lin e  re le a se , a p p e a rs  to  b e  m o re  e ííe c tiv e , p a rt ic u la r ly  w h e n  Ị 
g iv e n  vvith a n  a n tic h o lin e s te ra s e  su c h  as pyridostigmĩnt. T h e  : 
u s e  o f  đ ru g s  vvith a  s im ila r  a c tio n  su c h  as guanidint a n d  
fampridine h a s  b e e n  l im ite d  by  s e v e re  a d v e rse  e ííe c ts . Low - 
d o se  g u a n id in e  h a s  b e e n  trie d  w i th  p y r id o s tig m in e  w h e re  
a m U a m p rìd in e  is n o t  re a d ily  a v a ila b le ;9 a lth o u g h  th e r e  h a s  
b e e n  so m e  ú n p r o v e m e n t  vvith th e  c o m b in a tio n , th e  
i n d d e n c e  o f a d v e rse  e ííec ts , e s p e d a l ly  g a s tro in te s tin a l  
rea c tio n s , w a s  s till h ig h . I m m u n o s u p p re s s a n ts  ì n d u d in g  
azathioprine a n d  corticosteroids a re  a lso  u s e d  in  p a tie n ts  w h o  
h a v e  a n  in a d e q u a te  resp o n se  to  sy m p to m a tic  ư e a u n e n t ,  
a n d  u n l ik e  in  t r e a tm e n t  fo r m y a s th e n ia  g rav is, co rtico s te r-  
o ids  d o  n o t  a p p e a r  to  in d u c e  a n  in it ia l  e x a c e rb a tio n  of 
sy m p to m s. P lasm a e x c h a n g e  o r  h ig h -d o se  in tra v e n o u s  
normal ừnmunoglobulin h a v e  b e e n  trie d  in  p a ó e n ts  vvith 
se v e re  w e a k n e ss .
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Myaslkenia gravis
M y a s th e n ia  g rav is  is a n  a u to - im n m n e  d iso rd e r  c h a ra c -  
te r is e d  b y  d e íe c tiv e  n e u ro m u s c u la r  ư a n s m is s io n  a n d  
c o n s e q u e n t  m u s c u la r  vveakness. I t  is  c a u se d  b y  th e  
ío rm a tìo n  o f  a u to a n tib o d ie s  to  e le m e n ts  o f  th e  n e u ro -  
m u sc u la r  ju n c t io n .  I n  m o s t p a tie n ts ,  a n tib o d ie s  to  th e  
p o s ts y n a p tìc  n ic o tin ỉc  a c e ty lc h o lin e  r e c e p to r  a re  p re s e n t  
(d esc rib e d  as  's e ro p o s it iv e  m y a s th e n ia ’). Hovvever, a b o u t  10 
to  1 5 %  o f  p a tìe n ts  h a v e  so -c a lle d  's e ro n e g a tiv e  m y as-  
t h e n ia ’, i n  vvhom  a n tib o d ie s  to  o th e r  e le m e n ts  su c h  as 
m u s d e - s p e d h c  ty ro s ứ ie  k in a se  (M uS K ) m a y  b e  p re s e n t  
in s te a d ; t h e  p r o p o r t io n  o f su c h  p a tie n ts  is m u c h  h ỉg h e r  
a m o n g  th o se  w ith  o c u la r  m y a s th e n ia  (w h e re  th e  d isease  is 
in it ìa l ly  c o n h n e d  to  th e  e x tra -o c u la r  m u s d e s  b u t  m a y  
p ro g re ss  to  g e n e ra lis e d  m y a s th e n ia ) .  T h e  th y m u s  a p p e ars  to  
b e  in v o lv e d  in  m a n y  p a tie n ts  a n d  so m e  h a v e  a th y m o m a . 
C la s sih c a tio n s  o f  t h e  d isease  m a y  b e  b a se d  o n  th e  
d is tr ib u tio n  a n d  se v e r i ty  o f sy m p to m s, o n  th e  a g e  o f o n se t, 
a n d  o n  th e  p re s e n c e  o r  ã b sen c e  õ f th y m o m a . O th e r  ty p es  of 
m y a s th e n ia  i n d u d e  ơ a n s ie n t  n e o n a ta l  m y a s th e n ia  d u e  to  
tra n s p la c e n ta l  p a s sa g e  o f r e c e p to r  a n tib o d ies , vvhich m a y  
p e rs is t  ÍO T1 to  6  w e e k s  i n  t h e  in f a n ts  o f m y a s th e n ic  m o th e rs , 
p e n id l la m in e - in d u c e d  m y a s th e n ia ,  a n d  c o n g e n ita l  m y as-  
th e n ia  (see  u n d e r  A m iía m p rid in e , p . 6 8 5 .1 ). ỉ

Diagnosừ oỊ myasthenia gravừ.1'7
A n tib o d y  te s t in g  re m a in s  t h e  go ld  S ta n d ard  fo r  d iag n o s is  

o f m y a s th e n ia  grav is . P a t ie n ts  m a y  o f te n  b e  te s te d  firs t fo r  
th e i r  re a c tìo n  to  a n  a n tic h o lln e s te ra s e .  Im r a v e n o u s  e d ro -  
p h o n iu m  p re c e d e d  b y  a ư o p ín e  (T en silo n  te s t)  is t h e  m o st 
c o m m o n ly  u s e d  a n tìc h o lin e s te ra s e  te s t  b e c a u s e  of its  rap id  
o n s e t  a n d  s h o r t  d u ra t io n  o f  a c tìo n . S e v e re  a d v e rse  effec ts 
c a n  o ccas io n a lly  o c c u r  so  te s t in g  s h o u ld  o n ly  b e  u n d e r ta k e n  
w h e n  la d li tìe s  fo r  e n d o tra c h e a l  in tu b a t io n  a n d  c o n ư o lle d  
v e n ti la t io n  a re  ứ n m e d ia te ly  a v a ila b le . A  p o s id v e  re s u l t  is 
c o n s id e re d  to  b e  a  rap id  b u t  te m p o ra ry  in c re a se  in  m u sc le  
s ư e n g th .  R e p e titiv e  n e rv e  s tim u la tio n  a n d /o r  s in g le -f ib re  
e le c tro m y o g ra p h y  a re  a iso  u se d  as  a  d ia g n o sd c  te s t  b u t ,  like  
th e  a n tic h o lin e s te ra se  tes t, a re  n o t  sp eciíic  for m y a s th e n ia  
grav is . C o m p u te d  to m o g ra p h y  o r  m a g n e tic  r e so n a n c e  
im a g in g  m a y  b e  u se d  to  d e te c t  th y m o m a .
Treatment of myasthenia gravis.'-'7
• S y m p to m a tic  t r e a tm e n t  is vvith a n  anúcholintĩterase; 

p y r id o s t ig m in e  a n d  n e o s t ig m in e  a re  th o s e  m o s t  
c o m m o n ly  u se d . M o st p a tie n ts  p re fe r  p y r id o s tig m in e  as 
it p ro d u c e s  less m u sc a r ín ic  a d v e rse  effec ts a n d  h a s  a 
lo n g e r  d u ra t io n  of ac tio n , a l th o u g h  th e  q u ic k e r  o n s e t  of 
a c tio n  of n e o s tig m in e  m a y  o ffe r  a n  a d v a n ta g e  a t  th e  
b e g in n in g  o f th e  day . T h e  d o se  m u s t  b e  a d ju s te d  to  gi ve 
th e  o p tim u m  th e ra p e u tic  r e sp o n se  b u t  m u sc le  s tre n g th  
m a y  n o t  b e  r e s to re d  to  n o r m a l  a n d  so m e  p a tie n ts  m u s t  
live w ith  a  d e g re e  o f d isa b ility . T h e  e ííe c t m a y  v a ry  fo r 
d iH e re n t m u s d e s  a n d  th e  d o sag e  s h o u ld  b e  a d ju s ie d  so  
th a t  th e  b u lb a r  a n d  re sp ira to ry  m u sc le s  rec e iv e  o p t im u m  
tre a tm e n t.  G e n e ra lly , a n tic h o lin e s te ra s e s  o n ly  p ro v id e  
p a rt ia l  rem iss io n  a n d  th e i r  e f f e a s  t e n d  to  d im in ish  w ith  
c o n tin u e d  t r e a tm e n t .  O v e rd o sa g e  m a y  le a d  to  a  
'c h o lin e rg ic  crisis ' (see  A d v e rse  E ttec ts  o f N eo stig m in e , 
p . 6 8 8 .2 ). E d ro p h o n iu m  m a y  b e  u se d  to  es ta b lish  
v v h e th e r  th e  p a tie n t  is u n d e rd o s e d  o r  o v e rd o se d .

•  Corticosteroids a re  th e  m a in  im m u n o su p p re s s iv e  d ru g s 
u se d  fo r  ơ e a tm e n t.  T h e y  a re  a lso  u se íu l  in  p a tie n ts  w ith  
o c u la r  m y a s th e n ia ,  w h o  as  a  g ro u p  re sp o n d  p o o r ly  to  
a n tic h o lin e s te ra se s  a n d  to  th y m e c to m y , p ro v id e d  th a t  
th e ir  d isa b ility  is se v e re  e n o u g h  to  vvarran t lo n g -te rm  
co rtico s te ro íd  ư e a tm e n t  w i th  its  a t t e n d a n t  a d v e rse  
e ữ ec ts. M a n y  s ta r t  vvith lo w  doses  su c h  as  5 to  2 0  m g  of 
p re d n iso lo n e  d a ily  o r  o n  a l te m a te  days, to  re d u c e  th e  risk  
of s te ro id - in d u c e d  e x a c e rb a tio n s  of vveakness, a n d  
in c re a se  th e  d o se  s low ly  th e r e a í te r  a c co rd in g  to  resp o n se ; 
a n  im p ro v e m e n t is u s u a lly  s e e n  a í te r  a  fe w  vveeks. O th e rs  
u se  m o re  aggressive  re g im e n s  to  o b ta in  a  m o re  rap id  
re sp o n se  a n d  s ta r t  w i th  la rg e  doses  su c h  as 6 0  to  8 0  m g  of 
p re d n is o lo n e  dally . W h ic h e v e r  m e th o d  is u se d , o n c e  
d in ic a l  b e n e h t  h a s  b e e n  o b ta in e d  th e  re g im e n  s h o u ld  b e  
m od iC ed  to  a l te m a te -d a y  d o sag e . w i th  th e  do se  b e in g  
slovvly ta p e re d  w h e n  th e  p a tie n t  is in  rem iss io n . P a tie n ts  
takáng co rtico s te ro id s  r e q u ir e  less a n tic h o lin e s te ra se  
th e ra p y  a n d , if th e  d o sa g e  o f  th e  a n tic h o lin e s te ra s e  is n o t  
red u c e d , a n  in itia l d e te r io ra tio n  in  th e  m y a s th e n ia  m a y  
o c c u r in  th e  firs t few  w e e k s  o f ơ e a tm e n t  (see  a lso  u n d e r  
In te ra c tio n s  o f N e o s tig m in e , p . 6 8 9 .1 ). I t  is ra re ly  p ossib le  
to  vvithdravv co rtico s te ro id s  c o m p le te ly  b u t  so m e  p a tie n ts  
m ay  b e  m a in ta in e đ  sa tís ta c to rily  o n  a ỉ  little  as ỈO m g  o n  
a l te m a te  day s. I í  re m iss io n  c a n n o t  b e  m a in ta in e d  o n  
lo w -d o se  p re d n iso lo n e , a d d it io n  o f  a z a th io p rin e  a t  a 
d osage  of 2 to  3 m g /k g  d a ily  m a y  b e  co n s id e red .

• A d d itio n  o í  azathioprine to  t r e a tm e n t  m a y  allovv a 
r e d u c tio n  in  th e  d o se  o f  b o th  co rtico s te ro id s  a n d  
a n tic h o lin e s te rase s . A z a th io p r in e  m a y  a lso  b e  oí u se  
w h e n  c o rtico s te ro id s  a re  c o n tra - in d ic a te d  o r  w h e n  
resp o n se  to  co rtico s te ro id s  a lo n e  is in s u ữ id e n t ,  b u t  i t  h as  
a  m u c h  slovver o n s e t  o f  a c tio n  t h a n  c o rtico s te ro id s  a n d  is 
n o t  u su a lly  u se d  a lo n e . Cicloiporín is  e ữ e c tiv e  in  so m e  
p a tie n ts  u n re sp o n s iv e  to  S ta n d ard  c o m b in a tio n s  b u t  
se rio u s  a d v e rse  e íle r ts  in c lu d in g  n e p h ro to x ic ity  m ay  
lim it its  u se ; th e  tú n e  to  r e sp o n se  is s im ila r  to  th a t  w i th  
c o rtico ste ro id s . O th e r  d ru g s  su c h  as  cydophosphamide, 
mycophcnolate mofetil, a n d  methotrexate h a v e  a lso  b e e n  
trie d  a n d  b e n e ũ t  h a s  b e e n  re p o r te d  w ith  tacrolimus. 
H ovvever, a  sy s te m atic  rev iev v 14 h a s  ío u n d  th a t  o n ly  a 
sm all n u m b e r  o f r a n d o m ise d  c o n ư o l le d  s tu d ie s  h a v e  
b e e n  c o n d u c te d  o n  th e  u se  o f  im m u n o su p p re s s iv e  d ru g s 
for m y a s th e n ia  g rav is a n d  m o s t  h a v e  b e e n  s h o rt- te rm . 
T he  revievv o f th is  l im ite d  e v id e n c e  c o n c lu d e d  th a t ,  a p a r t  
ừ o m  c y đ o p h o s p h a m id e  u s e d  a lo n e  o r  d d o s p o r in  u se d  
a lo n e  o r  w ith  co rtico s te ro id s , th e re  w a s  n o  d e a r  e v id e n c e  
o f b e n e li t  f ro m  u se  o f o th e r  im m u n o su p p re s s a n ts .

•  P lasm a e x c h a n g e  p ro v id e s  a  d ra m a tic  b u t  sh o rt- liv e d  
im p ro v e m e n t  a n d  is u s e tu l  as a s h o r t - te rm  m e a s u re  in  
m y a s th e n ic  crisis to  im p ro v e  ill p a tie n ts  vvhile o th e r  
th e ra p ie s  ta k e  e f f e a ,  b u t  th e r e  is n o  e v id e n c e  th a t  
re p e a te d  p lasm a  e x c h a n g e  c o m b in e d  vvith im m u n o su p -

p re s s io n  is su p e r io r  to  im m u n o s u p p r e s s io n  a lo n e . A  
s im ila r  s h o r t - te r m  b e n e h t  h a s  b e e n  se e n  f r o m  th e  us e o f  
h ig h -d o s e  in tr a v e n o u s  normal immunoglobulins; h o w e  /e r ,  
a  sy s te m a tic  rev ievv15 c o n s id e re d  í u r t h e r  s tu d y  tc  b e  
v v arran ted .

•  T h y m e c to m y  m a y  b e  o ffe re d  to  a ll p a t ìe n ts  s u ỉh d e n t l  ỉ fit 
to  ũ n d e rg o  s u rg e ry  u n le s s  t h e y  h a v e  m in im a l  sy m p tc  m s, 
p u re ly  o c u la r  d ise a se , o r  la te  o n s e t  o r  se ro n e g a  :ive 
d isease . T h y m e a o m y  is u s u a lly  a v o id e d  in  p re p u b e  rta l 
c h ild re n  b e c a u s e  o f  c o n c e m  o v e r  th e  e í íe c t  o n  g ro  v th  
a n d  th e  d e v e lo p in g  im m u n e  System ; i t  h a s  b  :e n  
su g g e ste d  th a t  sy m p to m a tic  t r e a tm e n t  w i th  a n tic h o  in -  
e s te ra se s  s h o u ld  b e  c o n t in u e d  u n t i l  a d o le s c e n c e ,  w  le n  
t h e  d ise a s e  o í te n  im p r o v c s  s p o n ta n e o u s ly .  A t e r  
t h y m e a o m y ,  r e m is s io n  o r  i m p r o v e m e n t  m a y  b e  
e x p e c te d  in  a b o u t  8 0 %  o f  p a tie n ts  v v ith o u t th y m o n ia s ,  
a l th o u g h  th is  m a y  ta k e  so n ie  y e a rs ; t h e  respons< is 
p o o re r  in  th o se  w ith  th y m o m a s .
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G u ide lines  fo r ư e a tm e n t  o f a u to im m u n e  n e u ro m u s c u la r  ư a n sm is ỉ on  
d isorders. E u r  J  N eu ro l 2010 ; 17: 8 9 3 -9 0 2 .

17. M e h n d ira tta  M M . t í  a ỉ . A ce ty ỉc h o lỉn e s te ra se  ìn h ỉb i to r  t r e a tm e n t  ío r 
m y a s th e n la  grav is . A vailab le  in  T he C o c h ran e  D a tab a se  o f System  Itỉc 
R eview s; Issue  2. C h ich e s ten  J o h n  W ilcy; 2011 (ac ce ssed  0 5 /0 4 /  ỉ  1!

Ambenonium Chloride (BAN. riNNi

Ambenonii Chloridum; Ambenonio, cloruro de; Amben )- 
nium Chlorid; Ambénonium, Chlorure d'; Ambenonlumklc r- 
id; Ambenoniumkloridi; Ambestigmini Chloridum; Chloru e 
d'Ambénonìum; Cloruro de ambenonĩo; Win-8077; Am6 ỉ- 
HOHHH Xnopnp.
A//W'-Oxalylbis(A/-2-aminoethyl-W-2-ch!orobenzyldiethylar \- 
monium) dichloride.
CMH42CI4N40r=608.5 .
CAS —  7648-98-8 (ambenonium); ì 15-79-7 (anhydro '5 
ambenonium chloride); 52022-31-3 (ambenonium chlorh e 
tetrahydrơte).
ATC— N07AA30.
ATC Vet —  QN07AA30.
UNII —  51FOB87G3l (ambenonium chloride); 9T1OT0ỈKV- ; 
(ambenọnium chloride tetrahydrate).

P h a rm a c o p o e ia s .  In  Jpn.

Uses and Administration
A m b e n o n iu m  is a q u a te m a ry  a m m o n iu m  c o m p o u n d  th a t  is 
a  r e v e n ib le  in h ib i to r  o f c h o lin e s te ra s e  a c tiv ity  vvith  a c tio  1S 
s im ila r  to  th o se  oi n e o s tig m in e  (p . 6 8 7 .2 ), b u t  o f  lo n g  ĩ r  
d u ra t io n . A m b e n o n iu m  c h lo r id e  is  g iv e n  o ra l ly  in  t h e  
ơ e a tm e n t  of m y a s th e n ia  g rav is  ( a b o v e )  in  u s u a l  d o se s  o i 5 
to  2 5  m g  th re e  o r  fo u r  t im e s  d a ily , a d ju s te d  a c c o rđ in g  ;o 
re sp o n se . I t m a y  b e  of v a lu e  in  p a t ie n ts  w h o  c a n n o t  to le ra  :e 
n e o s tig m in e  o r  p y r id o s tig m in e .

Adverse Effects, Treatment, and Precautions
A s fo r  N e o s tig m in e , p . 6 8 8 .2 .

A m b e n o n iu m  p ro d u c e s  fe w e r  m u sc a r in ic  a d v e rs e  effec ts 
t h a n  n e o s tig m in e . As th e r e  is o n ly  s lig h t v v a m in g  )f 
o v e rd o sa g e , ro u tin e  u se  of a tr o p in e  w i th  a m b e n o n iu m  is 
c o n ư a - in d ic a te d  b e c a u s e  th e  m u sc a r in ic  sy m p to m s  )f 
o v e rd o sa g e  m a y  b e  su p p re s s e d  le a v in g  o n ly  t h e  m o  e

All cross-reíerences reíer to entries in Volume A
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s e r io u s  n ic o tin ic  e ííec ts  ( ía s d c u ia t ío n  a n d  p a ra ly sis  o f 
v o lu n ta r y  m u s d e ) .

P o r p h y r í a .  T h e  D rug  D a ta b ase  fo r  A c u te  P o rp h y ria , co m - 
p i ỉe d  b y  th e  N orvvegian P o rp h y ria  C e n tre  (NA POS) a n d  
t h e  P o rp h y r ia  C e n tre  S w ed e n , d a s s ih e s  a m b e n o n iu m  as 
p r o b a b ly  n o t  p o ip h y i in o g e n ic  i t  m a y  b e  u se d  a s  a  d ru g  o f 
Ã rst c h õ ic e  a n d  n o  p re c a u tio n s  a re  n ẽ e d e d .1

1. T h e  D ru g  D atabase  fo r A cute  P o rp h y r ỉa . A vaỉỉab le  a t: h t tp : //w w w . 
d ru g s-p o rp h y r ia .o rg  (accessed 2 7 /0 7 /1 1 )

Pharmacokinetics
A m b e n o n iu m  c h lo r id e  is p o o r ly  a b s o rb e d  fro m  th e  
g a s ư o in te s t in a l  tta c t.  I t  d o e s  n o t  a p p e a r  to  b e  h y d ro ly se d  
b y  c h o lin e s te ra se s .

Preparations
Propnetary Preparations (details a re  g iv en  in  V olum e B) .

Single-ingredient Preporotions. Cz.: M ytelase; F r.: M ytelase; Gr.: 
M ytelasẽ; Hung.: M ytelase; PoL: M ytelase; Swed.: M ytelase; 
USA: M ytelase.

Amịfampridỉne (BAN, HNNI

Amifompridin; Arnifompridìna; Amifampridinum; 3,4-Diami- 
nopiridịna; 3,4-Diaminopyridine; AMM<ị>aMnpMflMH. 
Pyridine-3,4-diamine.
CsH7N3=109.l 
CAS —  54-96-6.
ATC —  N07XX05.
ATC Vet —  QN07XX05.
UNII —  RU4S6E2G0J.

Amifampridine Phosphate (riNNMi 

Amifampridine, Phosphate de; Amilãmpridini Phosphas; 
Fosfato de amịfampridina; AMuộaMnpuflHHa OocộaT. 
CịH7Nị,H3PO4=207.ỉ 
ATC —  N07XX05.
ATC Vet —  QN07XX05.

Uses and Administation
A m iía m p rid in e  e n h a n c e s  th e  re le a se  oi a c e ty lch o lin e  ừ o m  
n e r v e  te rm in a ls ;  its a c tio n s  a n d  u se s  a re  s im ila r  to  th o se  of 
í a m p r id in e  (p . 686 .2 ) b u t  it  is r e p o r te d  to  b e  m o re  p o te n t.  I t  
is  u s e d  in  t h e  E a to n -L a m b e rt  m y a s th e n ic  sy n d ro m e  (b elo w ) 
a n d  o t h e r  m y a s th e n ic  c o n d it io n s . I t  h a s  b e e n  trie d  in  
m u lt ip le  s d e ro s ís  a n d  in  b o tu lism . A m ư a m p rid in e  is g iv e n  
a s  th e  p h o s p h a te  b u t  doses  a re  e x p re s se d  a s  th e  b ase ; 
18 .9 8  m g  o f  a n ũ ía m p rid in e  p h o s p h a te  is e q u iv a le n t  to  a b o u t  
lO m g  o f  a m lía m p rid in e . T h e  r e c o m m e h d e d  o ra l  s ta r tin g  
d o s e  in  a d u l t s  w ith  E a to n -L a m b e rt  m y a s th e n ỉc  sy n d ro m e  is 
t h e  e q u iv a le n t  of 15 m g  d a ily  g iv e n  in  3 o r  4  d iv id e d  doses; 
t h e  d o se  m a y  b e  In c re a sed  in  s tep s  o f  5 m g  e v e ry  4  o r 5 d a y s  
t o  a  m a x im u m  of 6 0  m g  da ily . F o r  d o se s  in  p a tie n ts  w i th  
h e p a tic  o r  r e n a l  im p a irm e n t see  b e lo w .

Administration in hepatk or renol impairmenl. A n  o ra l 
s ta r t in g  d o s e  th e  e q u iv a le n t o f  a m iía m p r id in e  5 m g  d a ily  is 
r e c o m m e n d e d  in  p a tie n ts  w i th  m o d e r a te  to  s e v ere  h e p a tic  
o r  r e n a ỉ  im p a irm e n t;  th o se  vvith m ild  im p a irm e n t m a y  b e  
g iv e n  a s ta r tin g  do se  o f  10 m g  d a ily . T h e  d o se  m a y  b e  
in c r e a s e d  in  s tep s  o l 5 m g  e v e ry  7  d a y s .

Congenital myaỉthenia. C o n g e n ita l  o r  h e re d i ta ty  m y as-  
t h e n i a 1' 3 is a  h e te ro g e n e o u s  g ro u p  o f  ra re  d iso rd e rs  a sso - 
d a te d  vvith  v a rio u s  d e le c ts  in  n e u ro m u s c u la r  tra n sm iss io n  
in c lu d in g  p re sy n a p tic  im p a irm e n t  o f  a c e ty lch o lin es te ra se  
re le a se ,  p o s tsy n a p tic  a b n o rm a lity  o f  a c e ty lch o lin e  rec e p - 
to rs , o r  a  d e í id e n c y  ot a c e ty lc h o lin e s te ra se . C o n se q u e n tly , 
f o r  a n y  g iv e n  c o n g e n ita l m y a s th e n ic  s y n d ro m e , th e  sy n a p -  
t ic  r e s p o n s e  to  a c e ty lc h o lin e  is  e i th e r  inCTeased o r  
d e c re a s e d . S y m p to m s m a y  b e  s im ila r  to  th o se  of m y as-  
th e n ia  g rav is  (p. 6 8 4 .1 ) b u t  th e r e  a re  n o  im m u n o lo g ic a l 
a b n o rm a li t ie s .  T re a tm e n t13 is sy m p to m a tic  a n d  d e p e n d s  
o n  b o th  t h e  sư u c tu ra l  d e f e a  o f  t h e  n e u ro m u s c u la r  j u n c -  
t io n  a n d  t h e  u n d e rly in g  g e n e tic  d e íe c t .  D ru g s th a t  a re  b e n -  
e íic ia l  fo r  O ne ty p e  o ỉ  c o n g e n ita ỉ  m y a s th e n ia  c a n  b e  h a rm -  
f u ỉ  fo r  a n o th e n  h e n c e , a  p r e d s e  d iag n o s is  in d u d in g  
g e n e tic  te s t in g  is r e c o m m e n d e d  f o r  ra t io n a l  th e ra p y . 
A n tic h o l in e s te ra s e s  a n d  a m iỉa m p r id in e  m a y  b e  u se d  w h e n  
t h e r e  is a  d e c re a se d  s y n a p tic  r ẹ s p o n s e  to  a c e ty lch o lin e ; u p  
to  1 m g /k g  d a ily  o f a m iỉa m p r id in e  h a s  b e e n  g iv en  in  
d iv id e d  d o se s . Q u in id in e  su lỉa te  a n d  ílu o x e tin e , b o th  
o p e n - c h a n n e l  b lo ck ers  o f  a c e ty lc h o lin e  rec e p to rs , h a v e  
b e e n  u s e d  w h e n  th e  s y n a p tic  r e s p o n s e  is in c re a se d , su c h  
a s  i n  t h e  s lo w -c h a n n e l  sy n d ro m e s . In it ia l ly , q u in id in e  su l-  
f a te  2 0 0  m g  m a y  b e  g iv e n  ỉ  t ũ n e s  đ a iỉy  ío r  a  w e e k , 
a d ju s te d  a c c o rd in g  to  s e ru m  Ievels t h e r e a h e r ;  w h e n  q u in i-  
d in e  is  n o t  to le ra te d , Đ u o x e tin e  m a y  b e  g iv e n  in  g ra d u a l 
ín c r e m e n ts  u n t i l  a  to ta l  d a ily  d o se  o f 8 0  to  100 m g  is 
r e a c h e d .  E p h e d r in e ,  g iv en  in  d o se s  o f  2 5  to  5 0  m g  2  o r  3

tim e s  d a ily , h a s  a lso  b e e n  shovvn to  b e  o ỉ  b e n e H t ỉn  c e r ta in  
ty p es  o f  c o n g e n ita l  m y a s th e n ia  a l th o u g h  Its m o d e  o f 
a c tio n  is u n d e a r .

1. E ngel AG. C ongen ita ỉ m y asthen ic  synd rom es. N eu ro l ơ ir t  N o rth  A m  
1 9 9 4 :1 2 :  4 0 1 -3 7 .

2 . Ẹ n g e ỉ Ạ G . T h e  th e ra p y  o f  c o n g e n ira l m y a s th e rủ c  sy n đ ro m e s . 
N eu ro th cra p cu tia  2007; 4 :2 3 2 - 7 .

3. S c h a ra  u ,  L ochm O ỉỉer H . T hera p eu c ỉc  s r ra te g ỉes  ỈQ c o n g e n ỉta l  
m y a s th e n ỉc  synd rom es. N eurotherapeu tia  2008; 5: 3 4 2 -7 .

E a to n -L a m b e rt  m y a s th e n ic  s y n d ro m e . O ral d a ily  d o se s  o f 
u p  to  lO O m g o f a m ư a m p rid in e  h a v e  b e e n  ío u n d 1'2 to  b e  
e tte c tív e  in  th e  t r e a tm e n t  o l b o th  th e  m o to r  a n d  a u to -  
n o m ic  d e B d ts  o f  p a tie n ts  w i th  E a to n - ỉa m b e r t  s y n d ro m e  
(p. 6 8 4 .1 ) . H ovvever, so m e  w o rk e rs  h a v e  re c o m m e n d e d  
l im itin g  th e  d o se  to  8 0  m g  d a ily  b e c a u se  o f  t h e  in cx e a se d  
rísk  o f  s e iz u res  w i th  h ig h e r  d o ses.3-* (UK lic e n se d  p r o d u c t  
in ỉo im a t ío n  re c o m m e n d s  a  m a x im u m  d a iỉy  d o se  of 
60  m g .) A m iía m p rid in e  c a n  p ro d u c e  m ild  e x t í t a to r y  eSects 
a n d  s o m e  p a tie n ts  m a y  h a v e  d iíũ c u lty  in  s leep in g .

1. M cE voy  K M . t í  aỉ. 3 ,4 -D ỉam ỉnopy rỉd ỉne  ỉn  th e  ơ e a n ụ e m  o ỉ L am b ert-  
E a to n  m y a s th e n ic  synd rom e . N  E n g l J  M e d  Ỉ989 ; 321 : 1 567 -71 .

2 . N ew som -D avỉs J .  M y asỉhen ia  grav is a n d  th e  L am b ert-E a to n  m y a s ih e n ỉc  
sy n d ro m e . P m a i b t n '  J  Ỉ993 ; 33: 2 0 3 -2 1 2 .

3 . S a n d e rs  DB, t í a l .  A  ra n d o m à e d  ư ỉa ỉ  o í 3 ,4 -d iam in o p y riđ in e  ỉn  L am b crt-  
E a to n  m y a s th e n ic  synd rom e . N eurology  2000; 54: 6 0 3 -7 .

4 . O h  SJ. t í  a ỉ . 3 ,4 -D iara inopy ríd ine  ỉs m ore  eổec tìv e  th a n  p la ce b o  ỉn  a 
ran d o m ize d . d o ub le -b lind . Õ oss-over d ru g  s tu d y  in  LEM S. M u s d t  S e rv e  
20 0 9 ; 40 : 7 9 5 -8 0 0 .

M u h ỉp le  s d e r o s i s .  A m ư am p rid in e  h a s  b e e n  trie d  in  t h e  
m a n a g e m e n t  o f m u ltip le  sd e ro s is  (p. 9 9 6 .3 ). I n  a  c ro s so v e r  
study* in v o lv in g  36 p a tie n ts  w i th  m td tip le  s d e ro s is , a m i-  
ỉa m p r id in e  g iv e n  in  a  d o sag e  o ỉ  u p  to  100  m g  d a ily  
im p ro v e d  sy m p to m s  o{ leg  w e a k n e ss  to  a  g re a te r  e x te r n  
t h a n  p lac e b o  b u t  p a ra e s th e s ia  a n d  a b d o m in a l p a in , vvh ich  
o c c u rre d  in  m o s t  p a tie n ts , w e re  d o se -lim itin g  in  s o m e . A  
sy s te m a tic  revievv2 ol th e  u se  o f  a m in o p y r id in e s  fo r  s y m p -  
to m a t ic  m a n a g e m e n t  o ( m u ltip le  sd e ro s is  w a s  u n a b le  to  
c o m e  to  a n y  c o n d u s io n , a n d  c o m m e n te d  o n  th e  p r o b le m  
o f p u b l ic a tio n  b ias  in  th is  a re a .

1. B e v er  CT. t í  a i . T rea tm en t w ỉth  o ra ỉ 3 ,4 -d iara inopy rid ine  ỉm p ro v e s  leg 
s tr e n g th  in  m u ltìp le  sde ro sỉs  p a tỉen ts : resu lts  o ỉ a  random ỉze< i d o u b le -  
b ỉỉn d . pU cebo-conoroU ed. c ro ssover tria l. N rtro lo g y  1996; 4 7 :1 4 5 7 - 6 2 .

2 . So lari A. t í  a ỉ . A m ỉnopy rid ines t o r  sy m p tom atíc  tr e a tm e n t in  m u lr ip le  
sd e ro s is . A vailab le  in  T he  C o c h ran e  D atabase  of S ys tem atỉc  R ev iew s; 
Issu e  4 . C h ỉch e s ten  J o h n  VViley; 2002  (accessed 15 /0 2 /0 6 ).

Adverse Effects and Precautions
T h e  m o s t  c o m m o n  ad v e rse  e ííec ts  w i th  a n ũ ía m p rìd in e  a re  
p a ra e s th e s ia s  a n d  g a s tro in te s tin a l d is tu rb a n c e s  su  c h  as  
e p ig as tra lg ia , d ia r rh o e a , n a u s e a .  a n d  a b d o m in a l p a in . S le ep  
d iso rd e rs , a n x ie ty , w e a k n é ss , ỉa tìg u e , h e a d a c h e , c h o re a ,  
m y o d o n u s ,  R a y n a u d 's  sy n d ro m e , co u g h , b ro n c h ia l  h y p e r -  
s e c re tio n , a n d  e le v a te d  l iv e r  e n z y m e  v a lu e s  h a v e  a lso  b e e n  
re p o r te d .  T h e  se v e r i ty  a n d  in d d e n c e  of m o s t a d v e rse  e ữ e c ts  
a re  d o s e -d e p e n d e n t.

A r rh y th m ia s  h a v e  b e e n  re p o r te d  w ith  a m ư a m p r id in e  
a n d  EC G  m o n ito rin g  sh o u ld  b e  p e rỉo rm e d  a t  th e  s ta r t  o f 
t r e a tm e n t  a n d  y e a rly  th e re a íte r ;  a m iía m p rid in e  ỉ h o u ld  n o t  
b e  u s e d  in  p a tie n ts  w ith  c o n g e n ita l  QT in te rv a l  p ro lo n g a -  
tio n . T h e re  h a v e  a lso  b e e n  iso la te d  rep o r ts  o f  se iz u re s  a n d  
a m iía m p r id in e  is th e re ío re  c o n tra - in d ic a te d  in  p a tie n ts  w i th  
ep ile p sy . A s th m a  a ttack s  h a v e  o c c u rre d  in  p a tie n ts  w i th  
a s th m a  o r  a  h i s to iy  of th e  d isease ; a m iía m p h d in e  s h o u ld  n o t  
b e  u s e d  in  th o se  w ith  u n c o n ư o l le d  a s th m a .

B lu r re d  Vision, d row siness , a n d  d izz ìness  h a v e  b e e n  
re p o r te d  w ith  a m ita m p rid in e  a n d  m ay  a í í e d  th e  a b il i ty  o f a 
p a t ie n t  to  d rìv e  o r  o p e ra te  m ẵ c h ín e ry .

R e íe re n c e s .
1. F le t L  t í  a i . 3 ,4 -D iam inopy rid ine  sa íe ty  in  c lin ical p rac tỉce : a n  

o b se rva tiona l. re tro sp e a iv c  co h o rt study . J  N euro l 2010; 257: 9 3 7 -4 6 .

O v e r d o s a g e .  A  6 5 -y ea r-o ld  w o m a n  vvith E a to n -L a m b e n  
m y a s th e n ic  sy n d ro m e  su ííe re đ  a ca rd ia c  a rre s t  11 d a y s  
a l te r  h e r  d o se  o f a m ila m p rid in e  h a d  b e e n  m is ta k e n ly  
a lte re d  to  6 0  m g  6 tim es d a ily  in s te a d  of h e r  u s u a l  d o se  o f 
10 m g  6  tim e s  d a ily ;1 sh e  h a d  a lso  c o m p la in e d  o f p a ra e s -  
th e s ia , n a u s e a ,  v o m itin g , a n d  p a lp lta t io n s  a n d  h a d  su f-  
fe re d  g e n e ra lls e d  c o n v u ls io n s  in  th e  d ay s p re c e d in g  th e  
c a rd ia c  a rre s t. S h e  re c o v e re d  c o m p le te ly  a í te r  a n n ía m p ri-  
d ín e  w a s  s to p p e d .

1. B o e rm i CE. t l  a t. C ard iac  a rcest ĩollovvtng a n  la ư o g e n ie  3 ,4- 
d ỉa m in o p y r id ỉn e  iD io x ic a t io u  ỉn  a  p a t íe n t  w íth  l a m b e n - E a ỉo n  
m y a s th e n ic  sy n d ro m e . J  Toxicol C lin  Toxicol 1995; 33 : 2 4 9 -5 1 .

P re g n a n c y . L icen sed  p ro d u c t in ío n n a t io n  S tates t h a t  th e r e  
a re  n o  a d é q u a te  c lin ical d a  ta  o n  th e  u s e o f  a m ifa m p rid in e  
d u r in g  p re g n a n c y ; i t  is  r e c o m m e n d e d  t h a t  m e n  a n d  
w o m e n  o !  c h ild -b e a r in g  p o te n t ia l  u s e  eH ec tiv e  
c o n ư a c e p tío n  d u r ín g  a m iía m p rid ín e  ơ e a tm e n t .

' A  h e ã l th y  in ía n t  w as b o m  to  a  vvom an w i th  c o n g e n ita ỉ  
m y a s th e n ia  w h o  to o k  p y r id o s tíg m in e  a n d  a m iía m p r id ứ ie  
t h r o u g h o u t  h e r  p re g n a n c y .1 H e r  do se  o f p y r id o s tíg m in e  w a s  
m a in ta in e d  a t  h e r  p re -c o n c e p tìo n  d o se  o f  1 8 0 m g  d a ily  
w h ile  h e r  a rm ía m p rid in e  do se  w a s  p ro g re ss iv e ly  r e d u c e d  to  
a b o u t  2 0  m g  d a ily  w h ic h  a llo w e d  a n  a c c e p ta b le  le v e l  of

ía tig u e . T he in fa n t 's  w e ig h t  a n d  h e ig h t w e re  vvith in  n o rm a l  
lim its  w h e n  se e n  ag ed  5 m o n th s .

1. Peluío-Peỉlỉcer A. t í  a i . P e u ỉ  e xposu re  to  3 ,4-d ỉam ỉnopy rid ine  ỉn  a 
p reg n a n t w o m a n  w ith  c o n g e n ỉta ỉ  m y a s th e n ia  sy n d ro m e . A n n  
Pharm aeother 2 006; 4 0 : 7 6 2 -6 .

Interadions
U se  of a n ú ỉa m p rid in e  w i th  su lto p r id e  is c o n tra - in d ic a te d  
d u e  to  th e  in c re a se d  risk  o f  v e n tr ic u la r  ta c h y c a rd ía , 
p a rticu la rly  to rsa d e  d e  p o in te s .  T h e  risk  o f  s e ú u re s  is 
in creased  ư a m ư a m p r id in e  is  u se d  w ith  o th e r  d ru g s  th a t  a re  
knovvn to  lo w e r  th e  s e ữ u r e  th re sh o ld .

Pharmacokinetỉcs
A m U am prid ine  is rap id ly  a b so rb e d  a ỉte r  o ia l  u s e  a n d  p e a k  
p lasm a  c o n c e n tra tìo n s  o c c u r  a ỉ te r  2 0  to  6 0  m in u te s .  Its  
e lú n in a tio n  halí-U íe  is a b o u t  2  h o u rs .

Preparations
Proprietary Preparcrtions (details are given in  V olum e B)

Singb-ingredient Preparotions. Cz.: Fưdapse; Denm.: Firdapse; 
Fr.: Pirdapse; Ger.: H rdapse; IrL: Firdapse; Israel: Firdapse; 
Neth.: Firdapse; PoL: Fừdapse; PorL: Hrdapse; SwáL: R rdapse; 
Switz.: R rdàpse; UK: P iidapse.

D i s H g m i n e  B r o m i d e  (BAN, riNNi 
8C-51; Bispyridostigmine Bromide; Bromure de Distigmine; 
Bromuro de distigmina; Distigmiinibromidi; ‘ Distigmln 
Bromid; Distigmina. bromuro de; Distigminbromid; Distig- 
mine, Bromure de; Distigmini Bromidum; .Hexamarium 
Bramide; flncrnrMMHa 5p0MHfl.
B^-tN^-Hexamethylenebisím ethylcarbam oyloxy^bisíl- 
methylpyridinium bromide). , ' ;
Cj2H32BrjNA=576.3 
CAS —  15876-67-2 
ATC —  N07AA03.
ATC Vet—  QN07AA03.
UNII — 750F360P6J.

P h a rm a c o p o e ia s .  In  Jpn.

Uses and Administration
D istigm ine  is  a  q u a te m a ry  a m m o n ỉu m  c o m p o u n d  th a t  is a 
revers ib le  in h ib i to r  o f c h o lin e s te ra se  ac tiv ity  vvith a c tio n s  
s im ila r to  th o se  o f  n e o s tig m in e  (p. 687 .2 ) b u t  m o re  
p ro lo n g e d . M a x im u m  in h ib i tio n  o f p lasm a c h o lin e s te ra se  
o ccu rs  9 h o u rs  a fte r  a  s in g le  in tra m u sc u la r  dose , a n d  p e rs is ts  
fo r  a b o u t 2 4  h o u rs .

A lth o u g h  i t  is ra re ly  u se d , d istig m in e  b ro m id e  m a y  b e  
g iv en  o ra lỉy  vvith o th e r  sh o rt-a c tin g  p a ra sy m p a th o m im e tic s  
fo r  th e  t r e a tm e n t  o f m y a s t h e n i a  g r a v is  (p. 6 8 4 .1 ); p a tie n ts  
b e in g  t re a te d  vvith p a ra sy m p a th o m im e tic s  t e n d  to preíer 
p y rid o s tig m in e . T h e  in it ia l  d o se  Is 5 m g  d a ily  3 0  m in u te s  
b e ío re  b r e a k ỉa s t  in c re a se d  a t  in te rv a ls  o ỉ  3  to  4  d a y s  ư  
n ecessa ry  to  a  m a x ũ n u m  o ỉ  2 0  m g  daily . F o r  d e tà ils  o ỉ  d o ses  
in  c h ild ren , see  b e lo w .

D istigm ine  is o n e  o f  s e v e ra l  d ru g s th a t  h ạ v e  b e e n  u s e d  in  
th e  p re v e n t io n  a n d  t r e a tm e n t  o f p o s t o p e r a t i v e  g a s t r o -  
i n t e s t i n a l  a t o n y  (see D e c re ase d  G a sư o in te s tin a l  M o tility , 
p . 1808.2). I t  h a s  also  b e e n  u s e d  in  p o s t o p e r a t i v e  u r ỉ n a r y  
r e t e n t i o n  (p. 2 3 4 9 .2 ), a l th o u g h  ỉ t  h a s  b e e n  su p e rse d e d  b y  
c a th e te r ísa tio n . A n  o ra l  d o se  o f 5 m g  d a ily  3 0  m in u te s  
b e ío re  b rea k ía s t  m ay  b e  g iv en . A  s im ila r o ra l  dose , g iv en  
d a ily  o r  o n  a l te m a te  d ay s. h a s  b e e n  u s e d  in  th e  
m a n a g e m e n t o f  n e u r o g e n i c  b l a d d e r .

D istigm ine  h a s  b e e n  g iv e n  by  in tra m u sc u la r  in je c tio n .

Administration in children. A lth o u g h  i t  is ra re ly  u se d , 
d istig m in e  b ro m id e  m a y  b e  g iv en  to  c h ild ren  fo r  th e  t re a t-  
m e n t  o l m y a s th e n ia  g rav is  in  o ra l  doses o f u p  to  lO m g  
d aỉly  a c co rd in g  to  age .

Adverse Effeờs, Treatment, and Precautions
A s ío r  N eo s tig m in e , p . 6 8 8 .2 . T h e  a n tic h o lin e s te ra se  a c tio n  
o f  d istig m in e , a n d  h e n c e  its  ad v e rse  e ííe c ts , m a y  b e  
p ro lo n g e d , a n d  ư  ư e a tm e n t  w i th  a ư o p in e  is r e q u ire d  it  
sh o u ld  b e  m a in ta in e d  ỉo r  a t  lea s t 2 4  h o u rs . D is tig m in e  m a y  
s tim u la te  u te r in e  c o n tr a c tio n s  a n d  l ic e n s e d  p r o d u c t  
in ío rm a tìo n  adv ises  th a t  i t  s h o u ld  b e  av o id e d  in  p re g n a n c y .

Interađions
A s for N e o s tig m in e , p . 6 8 8 .3 .

Phamnacokinetìcs
D isd g m in e  is p o o r ly  a b s o tb e d  b o m  th e  g a s tro in te s tin a l  
trac t7

The Symbol t  denotes a preparation no longer actively marketed
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Preparations
Proprietary Preporations (detaũs a re  g iven  in  V olum e B)

Singie-tngredient P reparotkxu. Cz.: U bretid; Ger.: U bretid ' Gr.: 
ubretid ; Hong Kong: Ubretid; Neth.: U bretid; Pol.: Ubretid; 
Rus.: U bretìd  (y6peuw ); Singapore: u b re tid ; Switz.: ubretid ; 
UK: U b re tìd t.

Edrophonium Chloride IBAN, riNNì
Cloruro dé édroíoriió; Edroíónìo chióridas; Edrofonio, doruro 
de; Edròfonìum-chlọrld; Edroíoniumklorid; Edroíoniumklor- 
idi; Ẹdrofonyum Klorũr; Edrophonii Chlorldum; Edrophon- 

"lura ÓỊlòrid; Édrỏpịhpnium, chlorure d’; Edrdphoniumcblọr- 
id, 9flpoộoHMfl XnópnÂ
Ethyl(3-hydroxyphenyl)dimethyiạmmonium chloride. 
Cl0H16ỚNO=201.7
CAS —  312-48-1 (edrophonium); 116-38-1 (edrophonium 
chlorìde).
UNII —  Q0611KSM5P.

P h a rm a c o p o e ia s .  I n  Eur. (see  p . v ii). Int., Jpn. a n d  us.
P h . E u r .  8: (E d ro p h o n iu m  c h lo r id e ) .  A w h i te  o r  a lm o st 
w h i te  c ry s la llin e  povvder. V ery  so lu b le  in  w a te r;  íree ly  
so lu b le  i n  a lco h o l; p rac tic a lly  in so lu b le  in  d ic h lo ro m e th a n e . 
A  10%  s o lu tìo n  in  vvater h a s  a  pH  o f  4 .0  to  5 .0 . P r o te a  from  
ligh t.

U S P  3 6 : (E d ro p h o n iu m  c h lo r id e ) .  A  vvhite  o d o u rless  
c ry s ta llin e  povvđer. S o lu b le  1 in  0 .5  o !  w a te r  a n d  1 in  5 of 
a lcoho l; in so lu b le  in  c h lo r o ío n n  a n d  in  e th e r .  A 10%  
so lu tio n  in  vvater is p ra c tìc a lly  c o lo u rless  a n d  th e  pH  is 
be tvveen  4 .0  a n d  5.0 .

Uses and Admỉnistration
E d ro p h o n ỉu m  is a  q u a te m a ry  a m m o n ỉu m  c o m p o u n d  th a t  is 
a  re v e rs ib le  i n h ib i to r  o f c h o lin e s te ra s e  a c tiv ity . I t  h a s  ac tio n s  
s im ila r  to  th o se  o f n e o s tig m in e  (p. 6 8 7 .2 )  b u t  its  effect o n  
sk e le ta ỉ m u s d e  is  d a im e d  to  b e  p a rt ic u la r ly  p ro m in e n t.  I t  
h a s  a  ra p id  o n s e t  b u t  s h o r t  d u r a t ìo n  o f a c tìo n . In  p a tie n ts  
w i th  m y a s th e n ia  g rav is, t h e r e  is im m e d ia te  sub jec tiv e  
im p ro v e m e n t  a n d  m u s d e  s t r e n g th  in c re a se s . T h is  e líec t 
u su a ỉly  las ts  o n ly  fo r a b o u t  5 to  15 m in u te s ,  a l t e r  vvhich 
t ím e  th e  ty p ica l s igns a n d  s y m p to m s  r e tu m ;  b e c a u se  o f its  
b r ie í  a c tio n  th e  d ru g  is n o t  s u ỉta b le  fo r  th e  r o u t in e  ơ e a tm e n t  
o ỉ  m y a s th e n ia  g rav is.

E d ro p h o n iu m  c h lo rid e  is  u s e d  in  m y a s t h e n ỉ a  g r a v is  
(p. 6 8 4 .1 )  b o th  d iag n o s tic a lly  a n d  to  d is t in g u ỉsh  betvveen 
u n d e r -  a n d  o v e r - ư e a tm e n t  vvith o th e r  a n tic h o lin e s te ra se s .
•  T h e  u s u a l  diagnostic procedure is  to  in je c t  2 m g  

in tra v e n o u s ly  a n d , ư  n o  a d v e rs e  re a c tio n  o c c u rs  vvithin 
3 0  to  4 5  se co n d s, to  c o n tìn u e  w i th  t h e  in je c tio n  o ỉ a 
h ư th e r  8  m g ; t h e  te s t  m a y  b e  re p e a te d  a f te r  3 0  m in u te s  if 
n e c essa ry .
W h e n  in tr a v e n o u s  in je c tio n  is  d i íh c u l t  e d ro p h o n iu m  
c h lo r id e  m a y  b e  g iv e n  b y  in tr a m u s c u la r  in je c tìo n  in  a 
u s u a l  d o se  o í  lO m g . A ư o p in e  s h o u ld  a ltv a y s  b e  avaiỉab le  
w h e n  th e  te s t  is c a rr ie d  o u t  in  o r d e r  to  t r e a t  a n y  sev ere  
m u sc a r in ic  r e a c t io n ỉ  t h a t  m a y  o c c u r.

•  To detect under- OT ữver-trcatment, te s t  d o se s  o f  1 to  2  m g  of 
e d ro p h o n iu m  c h lo r id e  a r e  g iv e n  in tr a v e n o u s ly  to  
d is t in g u ish  se v e re  sy m p to m s  o f  m y a s th e n ia  grav is d u e

■ to  in a d e q u a te  th e r a p y  f ro m  th e  eH ects o f  ov erd o sag e  
w ith  a n tic h o lin e s te ra s e  dxugs. If  t r e a tm e n t  h a s  b e e n  
in a d e q ú a te ,  e d ro p h o n iu m  c h lo r id e  w ill p ro d u c e  a n  

. im m e d ia te  a m e l ío ra tio n  o f  s y m p to m s , v v h e re a ỉ in  
c h o lin e rg ic  crises d u e  to  o v e r - ơ e a tm e n t  th e  sy m p to m s 
vvill b e  te m p o ia r i ly  a g g ra v a te d .  L ic e n s e d  p r o d u c t  
in ỉo im a t io n  suggests  te s t in g  O ne h o u r  a h e r  th e  Iast 
d o se  o f  t r e a tm e n t  b u t  th e  BNF r e c o m m e n d s  te s t in g  ju s t  
b e ío re  t h e  n e x t  do se  ũ  d u e . T e s tin g  s h o u ld  o n ly  b e  
u n d e r ta k e n  w h e n 'í a d l i t i e s  fo r  e n d o tra c h e a l  in tu b a t io n  

. a n d  c o m ro lle d  v e n ti la t io n  a re  im m e d ia te ly  a v a ilab le . 
E d ro p h o n iu m  c h lo r id e  w a s  o r íg in a lly  in tr o d u c e d  for th e  
r e v e r s a l  o f  n e u r o m u s c u l a r  b l o c k a d e  in  a n a e s th e s ia . In  
th e  ƯK, t h e  r e c o m m e n d e d  d o se  ío r  t h e  r e v e rsa l  o f  th e  e ííec ts  
o f c o m p e tit iv e  n e u ro m u s c u la r  b lo c k e rs  is 5 0 0  to  7 0 0 m ic ro -  
g ra m s /k g  g iv e n  b y  in tr a v e n o u s  i n je c ú o n  o v e r  sev era l 
m in u te s  e i th e r  w i th  o r  a h e r  a t ro p in e  s u lỉa te  7  m icro - 
g ram s/k g . I t  h a s  b e e n  su g g e ste d  t h a t  in  t h e  p rese n c e  of 
b ra d y c a rd ia  a tro p in e  s u lỉa te  s h o u ld  b e  g iv en  severa l 
m in u te s  b e fo re  e d ro p h o n iu m . In  t h e  USA, a d o se  o f lO m g  
o f e d ro p h o n iu m  c h lo rid e  is g iv e n  o v e r  3 0  to  4 5  seco n d s  a n d  
re p e a te d  a s  r e q u ire d  u p  to  a  m a x im u m  o f 4 0  m g . T h e  b re  v ity  
o f its  a c tio n  lim its  its  v a lu e . P ro lo n g e d  a p n o e a  m a y  o c c u r in  
p a tie n ts  t r e a te d  vvith a  d e p o la r is in g  n e u ro m u s c u la r  b locker, 
su  ch  a s  su x a m e th o n iu m ; to  d e te r m in e  i ỉ  th is  is  c a u se d  by  a 
p h a s e  n  b lo c k  {see p . 2 0 3 7 .2 ), e d ro p h o n ìu m  c h lo r id e  lO m g  
m a y  b e  g iv e n  in tia v e n o u s ly  w ith  a tro p in e .

F o r  d e ta ils  o f  d o ses  in  c h ild re n , s e e  b e lo w .
E d r o p h o n lu m  b v o m id e  h a s  b e e n  u s e d  s im ila rly  to  

e d ro p h o n iu m  c h lo rid e .

A d m in iỉ ir a t io n  in  c h ild re n . T h e  u s e  o ỉ  e d ro p h o n iu m  
c h lo r id e  i n  c h ild re n  w ith  m y a s t h e n i a  g r a v l s  is s im ila r  to  
th a t  in  a d u lts  (see  U ses a n d  A d m ỉn is tra t io n , ab o v e ).
•  T h e  u su a l diagnostic procedure in  t h e  U K  is to  in je c t  

2 0  m ic ro g ra m s/k g  in ư a v e n o u s ly  a n d , i ỉ  n o  a d v e rse  
re a c tio n  o c c u rs  w i th in  3 0  se c o n d s , to  c o n tin u e  w ith  th e  
in je c tio n  o f  a  h i r t h e r  8 0  m ic ro g ra m s/k g . T h e  BNFC 
su g g ests  th a t  th ỉs  d o se  m a y  b e  g iv e n  to  th o se  a g e d  b o m  1 
m o n th  to  12 y e a rs . O ld e r  c h ild re n  m a y  b e  g iv e n  th e  u s u a i  
a d u lt  dose . I n  t h e  U SA  a  to ta l  in tr a v e n o u s  d o se  o ỉ  5 m g  
fo r  c h ild re n  w e ig h in g  less t h a n  3 4  k g  a n d  lO m g  ỉo r  
h e a v ie r  d ũ ld r e n  is r e c o m m e n d e d , w i th  o n e -f if th  o f  th e  
d o se  b e in g  g iv e n  in itia lly  ío llovved  b y  in c re m e n ts  o f 1 m g  
e v e ry  3 0  to  4 5  s e c o n d ỉ. A lte m a tiv e ly ,  a  to ta l  o f 
2 0 0  m ic ro g ra m s/k g  m a y  b e  g iv en , vvith o n e -f if th  o f  th e  
do se  b e in g  g iv e n  in it ia l ly  o v e r  1 m in u te  íollovved b y  th e  
re m a in d e r  if n o  a d v e rse  r e a c tio n s  o c c u r  v rith in  4 5  
se co n d s. T h e  r e c o m m e n d e d  to ta l  do se  ío r  in ỉa n ts  is 
5 0 0 m ia o g r a m s .  W h e n  in tr a v e n o u s  in je c tio n  is d iílicu lt 
e d ro p h o n iu m  c h lo rid e  m a y  b e  g lv e n  b y  in tr a m u s c u lị r  
in je c tio n ; c h ild re n  vveighing u n d e r  3 4  k g  m a y  b e  g iv e n  
2  m g  a n d  h e a v ie r  c h ild re n  5 m g . T h e  re c o m m e n d e d  dose  
fo r  in ta n ts  is 0 .5  to  1 m g  g iv e n  in tra m u s c u la r ly  o r  
su b c u ta n e o u s ly .

• To detect under- or over-trcatmcnt, t h e  BNFC rec o m m e n d s  
th a t  c h ild re n  ag e d  ỉro m  1 m o n th  to  12 y e a rs  b e  g iv en  a 
do se  o f 2 0 m ic ro g ra m s /k g  b y  in tr a v e n o u s  in je c tio n  ju s t  
b e lo re  th e  n e x t  d o se  o f  a n tic h o lin e s te ra s e .  O ld er c h ild ren  
m a y  b e  g ìv e n  th e  u s u a l  a d u lt  d o se .

F o r  t h e  r e v e r s a l  o f  n e u r o m u s c u l a r  b l o c k a d e  in  
a n a e s th e s ia , u s u a l  d o ses  in  th e  U K  fo r  c h ild re n  a re  as  fo r 
a d u lts ; t h e  BNFC su g g ests  th a t  th e s e  d o ses  m a y  b e  g iv en  to  
c h ild re n  as  y o u n g  as  1 m o n th  o f  age .

R e v e rsa l  o f  n e u r o m u s c u b r  b lo c k a d e .  F o r  a  d iscu ss io n  of 
w h e th e r  e d ro p h o n iu m  m ig h t b e  m o re  su ita b le  th a n  n e o -  
s tig m in e  ỉo r  re v e rsa l  o f re s id u a l b lo c k  a f te r  th e  u se  o ỉ  th e  
s h o rte r-a c tin g  c o m p e tit iv e  n e u ro m u s c u la r  b lockers , see  
u n d e r  Uses a n d  A d m in isư a r io n  o f  N c o s tig m in e , p . 6 88 .1 .

S n a k e  b ite . F o r  t h e  u se  o f  a n tic h o lin e s te ra s e s  in  th e  t te a t-  
m e n t  of sn a k e  b ite , see  u n d e r  U ses a n d  A d m in is tra t io n  of 
N eo stig m in e , p . 6 8 8 .1 .

leh ro d o lo x in  p o is o n in g . M a n a g e m e n t  o f p o iso n in g  d u e  to  
te tro d o to x in , a  h e a t  s ta b le  n e u ro m u s c u la r  b lo ck in g  to x in  
fo u n d  in  v a rio u s  m a r ín e  a n im a ls , s u c h  as  p u l le r  Csh, is 
m a in ly  s y m p to m a tic  a n d  su p p o rtiv e . R e p o r ts 1"4 o n  th e  effi- 
cacy  o í  i n ư a v e n o u s  a n tic h o lin e s te ra s e s  su  c h  as  e d ro p h o n -  
iu m  o r  n e o s tig m in e  in  re v e rs in g  m u s d e  vveakness in  te tro -  
d o to x in  p o iso n in g  h a v e  b e e n  c o n ũ ic tin g . A lth o u g h  it 
a p p e a rs  th a t  a n tic h o lin e s te ra se s  m a y  o n ly  b e  e íle c tỉv e  d u r-  
in g  p a it ia l  b lo ck  p ro d u c e d  b y  te t r o d o to x in ,  so m e  c o n s id e r5 
th a t , as th e re  is n o  s p e d E c  a n tid o te ,  a n y  m e a s u re  th a t  
b r in g s  a b o u t im p ro v e m e n t  m a y  b e  tr íe d .

F o r  a  d isc u ss io n  o f  th e  g e n e ra l  p r in d p le s  o f  th e  
m a n a g e m e n t  o f  a c u te  p o iso n in g , s e e  p .  1 537 .1 .

1. C hew  SK. et ứ L  A n tỉc h o ỉin e s ie n sc  d ru g s  ỉn  th e  t r e a tm e m  o i te tro d o to id n  
po ison ỉng . La ru e t  1984; U: 108.

2 . T ibballs J .  Severe  te ư o d o to x ỉc  fish polsonỈD g. A n a n th  ỉn tensive  C a n  1988; 
l é :  2 15 -17 .

3. Isb ỉster GK. K ỉe m a n  M C  N eu ro to x ic  r a a iin e  po iso n in g . la n c t t  N tu ro l  
2 0 0 5 ;4 :2 1 9 - 2 8 .

4 . H w ang  D-F, N oguch i T. T e ư o d o to x in  p o ison ỉng . A d * F o o d N u t r  R a  2007; 
5 2 :1 4 1 -2 3 6 .

5. K aralỉỉedde  L. M a n ag e m en t o í puH er E sh  po iso n ỉn g . B r  3  Anaesth  1995; 
73 : 500.

Adverse Effeđs, Treatment, and Precautions
As fo r N e o s tig m in e , p . 6 8 8 .2 .

Interađions
As fo r  N e o s tig m in e , p . 6 8 8 .3 .

P r e p a r a t i o n s

Proprietory Prepqm tiom  (details are g iven  in  V olum e B)

Single-ingredien l Preparatìons. Canad.: Tensilon; Cr.: A ndcude; 
Singaporc. Tensilon; Spain: A nticude; USA: Enlon-P lus; Enlon; 
R everso lt; TensUon.

Pharm aeopoeial P reparations
BP 2014: E drophon ium  Injection;
U SP 36: E drophon ium  Chloride InỊection.

F a m p r i d i n e  ỊriNNi

Dalíampridíné (USAN); EL-970; Eampridin; Fampridina; 
Eampridinum; OaMnpnAHH. \  "
4-Aminopyndine;'4-Pyridinamine.
CsHeNi=94.12
CÃS —  504-24-5...........
ATC —  N07XX07.:
ATC Vet —  QN07XX07.
UNII —  BH38640KL9.

Uses and Administatìoh
F a m p r id in e  i s  a n  a m in o p y r id in e  th a t, l ik e  i t s  d e r iv a t iv e  
a m ila m p r id in e  (p . 6 8 5 .1 ) ,  e n h a n c e s  t h e  r e l e a s e  o f  a c e t y l -  
c h o l in è  h o m  n e r v e  t e im in a ls .  It i s  u se d  t o  i m p r o v e  v v a lk  n g  
i n  p a t ie n t s  w i t h  m u lt ip le  s d e r o s is  (b e lo w );  t h e  l i c e n s e d  d o s e  
is  1 0  m g  t w ic e  d a i ly  a s  a n  o r a l m o d ỉE e d -r e le a s e  p r e p a r a t ío n .  
F a m p t ỉd in e  h a s  a ỉ s o  b e e n  tr ied  in  t h e  m a n a g e m e n t  o f  
G u illa in -B a r r é  s y n d io m e  (p .  2 4 0 6 .1 )  a n d  s p in a l  c o r d  in ju  ry; 
o r a l d o s e s  u s e d  i n  p a t ie n t s  w i t h  sp in a l c o r d  ừ ỹ u r i e s  b ỉ  v e  
r a n g e d  b o m  3 0  t o  5 0  m g  d a ily .  O th e r  u s e s  o f  ỉ a m p r i d ỉ n e  t ỉ  lat 
h a v e  b e e n  m v e s t ig a t e d  in d u d e  t h e  n e u r o lo g ic a l  d is o r d  :rs 
E a to n -L a m b e r t  m y a s t h e n ic  s y n d r o m e  (p . 6 8 4 . 1 )  a i d  
Ạ ]z h e im e r , s d is e a s e  ( s e e  D e m e n t ia ,  p . 3 8 8 . 1 ) ,  a n d  t i e  
r e v e n a l  o f  n e u r o m u s c u la r  b lo c k a d e  in  p a t i e n t s  v v th  
b o tu l is m  (p . 2 3 8 0 .2 )  o r  a f te r  th e  u s e  o f  c o m p e t i t i / e  
n e u r o m u s c ũ la r  b lo c k e r s .

F a m p rid in e  h a s  a lso  b e e n  co n s id e red  a s  a  s p e d ĩ c  
a n tid o te  i n  p o iso n in g  w i th  c a ld u m -c h a n n e l  b lo c k e r s  (s :e  
O v e rd o sa g e  u n d e r  T r e a tm e n t  o f A d v e rse  E t íe c t s  of 
N U edip ine , p . 1 4 5 2 .3 ).

R e íe r e n c e s .
1. Soni N, Kam p. 4-Aminopyridine: a revỉew. Anaesth  ĩn te n s iv e  C a n  19 i2; 

10: 120- 6 .
2. Ter Wee PM, et a i  4-Aminopyridưie and haemodiaỉysis in th e  ireaunt m  

oí verapamU intoùcanon. H u m  Toxừ ữ ỉ 1985; 4: 327-9.
3. Davidson M, t i  a l . 4-Aminopyrỉdíne in the trcatment o f Aỉxheímt r*s 

disease. B io ỉ  P sych ia ơ y  1988; 23:485-90.
4. Hansebout RR. ei ai. 4-Aminopyridine in đưonic spinaỉ cord ỉnjury a 

coQttoUed. double-bỉỉnd, crossover Sỉudy In cight patients. J  
N eurotraum a  1993; 10: Ỉ-Ỉ8 .

5. Halter JA. et a l . Intratheca! admỉnlstratíon of 4-amÌnopyrídine in chroi ic 
splnaỉ injured paúentỉ. S p ừ ta l Cord  2000; 38: 728-32.

6. DePorge D. tí a l . Effect oỉ 4-amỉnopyridine on gaỉt in ambuỉatory spiĩ >ỉ 
cord injuries: a double-blỉnd, placebo-controỉỉed, CTOssover trUl. s p i ĩ  a i 
Co tì 2004; 42:674-85.

7. Cardenas DD. t t  a i . Phase 2 ưỉaỉ of sustained-release ỉamprìdỉne n 
chronic spinaỉ cord iniúry. S p in a ỉ C ard  2007; 45: L58-68.

M u b ip le  s d e r o s i s .  F a m p rid in e  has p o ta s s iu m - c h a n n  :1 
b lo ck in g  a c tìv ity  a n d  h a s  b e e n  trie d  in  th e  t r e a tm e n t  lí 
m u ltíp le  s d e ro s is  (p . 9 9 6 .3 )  to  im p ro v e  c o n d u c t io n  in  
d e m y e lin a te d  fib res. Im p ro v e m e n ts  h a v e  b e e n  r e p o r t e d  i n 
vvalking, d e x te r ìty , a n d  Vision, b u t  o n ly  sm a ll n u m b e r s  I >i 
p a tie n ts  h a v e  b e e n  s tu d ie d . A n  ea rly  s y s te m a t ic  re v ie v  1 
w as u n a b le  to  c o m e  to  a  c o n d u s io n  a b o u t  i t s  s a ỉe ty  a n d  
eíBcacy, n o t in g  th a t  p u b lic a tio n  b ias p o se d  a  p r o b le m  1 ]  
th is  a re a . H ovvever, t u r th e r  m u ỉt ic e n ư e  r a n d o m is e d  COI - 
tro lle d  s tu d ie s ,2"* a n d  re v ie w s 5'7 o f th ese  s tu d ie s ,  s u g g e s te  i  
th a t  fa m p rid in e  im p ro v e d  vvalking ab ility  in  s o m e  p a t ie n t  . 
A n y  b en e& t is g e n e ra lly  n o te d  w ith in  2  w e e k s  o f  s ta r tin  ỉ  
ư e ã tm e n t .

1. Solarỉ A, tí ú i Amỉnopyridines íor symptomatỉc treatment in multip i 
sderosỉs. Avaỉỉable ỉn The Codưane Database of Systematíc Revievv ; 
Issue 4. Chicbester John VVìỉey; 2002 (accesseđ ĩ 5 /02/06).

2. Goodman AD, tí al. Pampridỉne M5-P202 Study Group. Do: i 
compatỉson tiiaỉ oi sustaỉned-reỉease ỉamprídỉne in m ultỉple sderosi . 
N euro logy  2008; 7L* 1134-41.

3. Goodman AD, tí a i . Famprùfine MS-F203 litvestígators. Sustainet - 
reỉease oraỉ ỉamprỉdỉne in muỉtỉple sderosỉs: a randomised. đoubit ■ 
bUnd. controQeđ trỉaỉ. Lan ce t  2009; 373: 732-8.

4. Goodman AD, tí a l . MSF204 ỉnvestỉgators. A phase 3 trial o ỉ extende Ị 
reỉease oraỉ dattampridỉne in muỉdpỉe sderosls. A n n  N e u r o ì  2010; 6Ỉ : 
494-502.

5. Korenke AK tí ai. Sustaỉned^reỉease íamprỉdine íor symptomati: 
treatmeiu o ỉ muỉxípỉe sderosiỉ. A m  Pharm acother 2008; 42: 1458-65.

6. Blight AR. Tréatment of walkỉng ỉsnpaỉnnem in mulứple sderosis w i t . 
daUampridine. T h e r  A d v  N e u ro ỉ D á  2011; 4: 99-109.

7. McDonald s, Cỉements JN. Daỉ&mpriđine: a nevv agenỉ for syraptomatỉ: 
management o í muỉúpỉc sderosỉs. A m  J  H calth -Syst P h a rm  2011; 6£ 
2335-40.

Adỵerse Effects and Precaụtịons
T h e  m o s t  c o m m o n  a d v e r s e  e h e c t  w i t h  ỉẽ u n p r id in e  i 
u r in a iy - t r a c t  in í e c t lo n .  O th e r  a d v e r se  e f f e c t s  in d u d t  
in s o m n ia ,  d iz z in e s s ,  h e a d a c h e ,  g a s n o in te s t in a l  d is tu r b a n c e :  
s u c h  a s  c o n s t ip a t io n ,  d y s p e p s ia ,  a n d  n a u s e a ,  a s t h e n i a ,  b a d  
p a in , p a r a e s th e s ia ,  a n d  n a so p h a r y n g it is .

A  d o s e - d e p e n d e n t  in c r e a s e  in  t h e  i n d d e n c e  o f  s e iz u r e :  
h a s  b e e n  n o t e d  vv ith  ỉa m p r id in e  t t e a tm e n t  a n d  t h e r e f o r e  Ít! 
u s e  is  c o n tr a - in d ic a te d  in  p a t ie n t s  w ith  a h is t o r y  o í  s e iz u r e s  

F a m p r id in e  i s  m a in ly  e l im in a te d  u n c h a n g e d  b y  th e  
k id n e y s  a n d  p a t ie n t s  w i t h  r e n a l  im p a iim e n t  t h e r e í o r e  h a v e  
a n  in c r e a s e d  r isk  o f  a d v e r s e  e f fe c ts ,  p a r tic u la r ly  n e u r o lo g ic a :  
r e a c t io n s . C o n s e q u e n t ly ,  i t s  u s e  is  c o n t ia - in d ỉc a t e d  in  
p a t ie n t s  w i t h  m o d e r a t e  t o  s e v e r e  r e n a l  im p a ir m e n l  
(c r e a t ìn in e  d e a r a n c e  o f  5 0 m L /m in  o r  le s s ) .  I n  p a t ìe n ts  
w ith  n ũ ld  r e n a l  im p a ữ m e n t  ( c r e a t in in e  d e a r a n c e  o f  8 0  m L / 
m in  o r  le s s ) ,  t h e  r isk  o f  se iz u n e s  is  u n k n o v v n  a l t h o u g h  
p la s m a  le v e l s  o f  ỉa m p n d in e  m a y  a p p ro a ch  t h o s e  a s s o d a t e d  
w it h  a n  ir ic r e a se d  r isk ; U K  l ic e n s e d  p r o d u c t  i n ío r m a t io n  a lso  
c o n t ta - in d ic a te s  ỉa m p r iđ in e  u s e  in  th is  p a t ie n t  g r o u p .

O v e r d o s o g e .  A n  8 - m o n t h - o ld  b o y  h a d  d r a m a t ic  o p is th o -  
t o n ic  p o s tu r in g  a n d  v e m ũ ío r m  t o n g u e  í a s d c u l a t i o n s  a fter  
in g e s t io n 'o f  u p  t o  2 0  m g  o f  ỉa m p r id in e ;1 t h e  c h i l d  w a s  a lso  
n o te d  t o  b e  ta c h y c a r d ic  a n d  ta c h y p n o e ic .  H is  s y m p t o m s  
r e s o lv e d  a f te r  t t e a t m e n t  w i t h  b e n z o d ia z e p in e s .  C h o r -  
e o a t h e t o iđ  m o v e m e n t s  in  a l l  l ỉm b s  w e r e  a ls o  r e p o r t e d  in  a 
4 5 -y e a r -o ld  w o m a n  w it h  m u lt ip le  s d e r o s is  w h o  a c d d e n -  
ta lly  o v e r d o s e d  w i t h  fa m p r id in e ,J  w h e n  r e c h a l l e n g e d .

All cross-reíerences reíer to entries in Volume A
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sy m p to m s  in c lu d in g  c o n íu s io n , o p is th o to n u s ,  risu s  sa rd o - 
n icu s , m o to r  d isư e ss , a n d  h e a d  ư e m o r  w e re  n o te d  
in s ta n tly .

T h re e  a d u lt  p a tie n ts 3 w i th  m u ltìp le  sd e ro s is  d e v e lo p e d  
s ta tu s  e p ile p tic u s  v v ithm  m in u te s  t o  h o u rs  o í  tak in g  
in c o r re c tly -c o m p o u n d e d  ta b le ts  t h a t  c o n ta in e d  b e tw e e n
90.1 a n d  1 25 .6  m g  o f  ía m p r id in e  p e r  ta b le t  in s te a d  of th e  
p re sc r ib e d  10 m g. A l th o u g h  a c u te  re c o v e ry  w a s  se e n  ÚI a ll 3 
p a tie n ts  a f te r  ư e a tm e n t  w i th  b e n z o d ia z e p in e s  a n d  p h e n y -  
to in , c h ro n ic  n e u ro lo g ic a l  d lsab ilitie s  re m a in e d .

I n  a n o th e r  case, a  5 6 -y e a r-o ld  m a n  d e v e lo p e d  a lte re d  
m e n ta l  s ta tu s , h y p o th e rm ia ,  a n d  a tr ia l  B brilla tion  a lte r  
ta k in g  a n  u n k n o v ra  q u a n t i ty  o f  ía m p r id in e  fo r  to o th a c h e .4 
H e h a d  ru b b e d  a la rg e  'ro c k ' o ỉ  ía m p r id in e  a g a to s t h is  to o th  
in  a n  a tte m p t  to  r e l ie v e  t h e  p a to ,  in a d v e r te n d y  sw allovving 
so m e  ũ a k e s  of d ru g , w h ic h  re s u l te d  i n  th e  o v erd o se .

1. V elez L. t í  a l . O p is th o to n ic  p o s tu r ỉn g  w ith  n e u ro m u scu la r  ìrritabU ity 
a t tr ỉb u ta b ỉe  to  4 -a m in o p y rid m e  ỉn g e s tỉo a  by  a  h e a ith y  p ed ỉa tric  patienc. 
A bstrac t: P td ia tr ia  20 0 3 ; 111: L 92-3. FuU  v c rã o n : h ttp : //p e d ia tric s . 
a a p p u b lic a t ío n s .o r g /c g i /c o n tc m / fu l l /n i / i /e 8 2  (accesseđ 15/02 /06)

2. D e C a u w e r  H. t í  ã l . A n  u n u s u a ỉ  ca se  o ỉ  4 -am ín o p y riđ ỉn e  tcn á d ty  ỉn  a  
m u ln p le  sd e ro sis  p a d e n r  ep ilep tic  d lso rd e r  o r  t o ù c  e n cephaỉopa thy?  
A cta  N e u ro ỉ S t ỉg  2009; 1 0 9 :4 0 - 1 .

3. B u r to n  JM . t í ã ỉ .  4 -A m in o p y rid in e  t o x id t y  iv ỉtb  uQ ỉm en tíona ỉ ơverdose  
ỉn  ỉo u r  p a tíen ts  w ith  m u lt ip le  sd e ro sis . N cu ro b g y  2008; 71 : 1833-4 .

4. J o h n s o n  NC, M o rg an  M W . A n  u n u su a ỉ cãse  o f 4 -am ỉnopy rid ỉne  
ro x id ry . J  Em erg  M t d  20 0 6 ; 30 : 175 -7 .

Pharmacokỉnetics
F a m p rid in e  is rap id ly  a n d  e x te n s iv e ly  a b so rb e d  fro m  th e  
g a s tro in te s tin a l  tra c t  a f te r  o ra l  u se . P la sm a  p ro te in  b in d in g  is 
m in im a l (1 to  3 % ). F a m p rid in e  is  e lim in a te d  m o sd y  
u n c h a n g e d  in  t h e  u r in e :  lẽss  t h a n  1 0 %  o f t h e  d ru g  1S 
m etab o U sed , so m e  Via t h e  c y to c h ro m e  P 4 5 0  iso e n z y m e  
CY P2E1. T w o  m a jo r  m e ta b o li te s  h a v e  b e e n  id en tiS ed ; 3- 
h y d ro x y -4 -a m in o p y r id in e  a n d  3 -h y d ro x y -4 -a m in o p y r id in e  
sú ỉía te .

R e íe re n c e s .  s
1. H aycs KC. a  a i. P h a rm ac o ỉã n e r ic s  o t  JH  Im m e d ia te - ie le a x  o ra l  

ío rm u la tio n  ũ ỉ ỉa m p iid in e  (4 -a m in o p y rỉd in e ) in  nocm al Subjcct5 a n d  
p a t ie n t t  w ith  sp ina l co rd  in iu ry . J  ơ ú t  P h arm aco l 2003; 4 3 : 379 -85 .

2. Sm ich w .  í t  o l . S ing le-dose  p h a n n a c o k ỉn c t ìc s  o l  su s ta in e d -rd e ase  
ta m p r ỉd in e  (Ĩam prìd ine -S R ) in  h e a lth y  v o lu n te e is  a n d  adu ỉĩs  w ith  r en a ỉ 
im p a trm c m . J  c t in  P h arm aco l 2 010 ; 50: 1 5 1 -9 .

Preparations
Proprietary Preparaiions (details are gi v e n  in  Volum e B)

Single-ingredien! Preparatians. Canad.: Fam pyra; Denrn.1 Fam - 
pyra; Fr.: Fam pyia, Ger.: Fam pyra; IsraeL pam pyra; Neth.: 
Fam pyra; Norw.: Fam pyra; Stved.: Fam pyra; UK: Fam pyia; 
USA: A m pyra.

Ipidacrine ỊriNNi

'Ảmirídiri (base or hýdrõchlorĩde); Ipidacrina; Ipidacrinum; 
NIK-247 (hydrochlonde); MnnqaxpnH. 
9'-Amino-2,3,5,6,7,8-hexahydroìH-cyclopenta[&]quinoline. 
C,2H i6N2=Í883 . . , :
CẠS —  62732-44-9 (ipidacríne); 90043-86-0 (ipidacrìne 
hydrochloriơe); 118499-70-0 opidạcrine hydrochlóride mono- 
hydrate).
UNII —  G/7ÌVTP0VN. ■

P ro fi* /e

Ip íd a c rin e ,  a n  a n a lo g u e  o f  ta c r in e  (p. 3 9 6 .1 ), is a  
c h o lin e s te ra se  in h ib i to r .  I t  is u se d  in  th e  m a n a g e m e n t  o f 
v a rio u s  n e u ro lo g ic a l  d iso rd e rs  i n đ u đ in g  CNS a n d  p e rip h e ra l  
n e rv o u s  System  d iso rd e rs . d e m y e lin a tin g  d isease , m y as-  
th e n ia  g rav is  (p. 6 8 4 .1 )  a n d  o th e r  m y a s th e n ic  sy n d ro m e s , 
A Iz h e im e r 's  d ĩse a s e  (se e  D e m e n tia ,  p . 3 8 8 .1 ), a n d  
g a s tro in te s tin a l  a to n y . F o r  m y a s th e n ic  sy n d ro m e s  an  o ra l  
do se  o f  2 0  to  4 0  m g  h a s  b e e n  g iv en  u p  to  5 tim e s  daily . A 
u su a l d o sa g e  in  A lz h e im e r’s đ isease  is 10 to  20  m g  g iv en  2 o r  
3 t im e s  d a ily  b u t  th is  m a y  b e  in c re a se d  g ra d u a lly  u p  to  
2 0 0  m g  d a ily  gi v e n  in  d iv id e d  doses.

Ip id a c rin e  h a s  a lso  b e e n  g iv e n  b y  in je c tio n  as t h e  
h y d ro c h lo r id e .

Preparations
Proprietary Preparations (đetails ã re  g ivcn  Ũ1 Volum e B)

Single-ingredient p reparations. Rus.: A m iridine (A m h p h a h h ) ;  
A xam on (AxcaMOH); N eirom idin  (HeiipoMHOTH); ukr.: N eirom i- 
d ỉn u m  (HeBpoMHnan).

N e o s t i g m i n e  (BANI

'Neostigmiinl; ;Neóstígmin; Neostigmina; 'Neoàĩgrninum;. 
' Neostygmina, Neoszngmin 1 ■"
3-{Đinnethylcarbamoyioxy)tnnnethyraniliniurn l on' -ịV ;..‘ỳ
‘cùh^n a =2233 \ ,  ,
CAS —  59-99-4 J '  ,
ATC—  N07AẤ01, S01EB06

ATC Vet —  QA03AB93; QN07AA01; QSOìEBOá 
m  —  3982ĨW096G.

Neostigmine Bromide IBANM, piNN)

Bromuro de neostigmina; Bromuro de Sinstigmina; Neostig. 
Brom,- Neostìgmiinìbromidi; Neostigmina, bromuro de; 
Neostígminbromid; Néostigmine, Bromure de; Néostigmìni 
Bromidum; Neostigmiiịịí Bramidum; Neóstigminium-bro- 
mid; Neostigmino bronnidas; Neostignìinum Bromatum; 
Neosạigmin-bromid; Syristigminium Bromatum; Heocrvir-’ 
MMH3 ẼpOMM,q.
Cl2H„BrNA=3033 
CÃS—  ì 14-80-7. :
ATC —  N07AA01; S01EB06.
ATC Vet —  QN07AA01; QS01EB06.
UNU— 00SSYPSỌG5.

P h a rm a c o p o e ia s . I n  Chín., Eur. (se e  p . v ii) , Int., a n d  us.
P h . E u r .  8: (N eo stig m in e  B ro m id e ) . H ygroscop ic , co lo u rless  
crysta ls o r  a  w h ite  o r  a lm o s t w h i te ,  c ry s ta ll in e  p o w d e r . V ery  
so lu b le  in  vvater; f re e ly  so lub le  in  a lc o h o l. P r o te n  f ro m  lig h t. 

U S P  36: (N eostìgm ine  B ro m id e ) . S to re  in  a ird g h t  c o n ta in -  
ers.

StabilHy. R e íe re n c e s .
I . Porst H, K ny  L  K ỉnetics ó t  th e  d c g ra d a tío n  o ỉ  n e o s tig m in e  b ro m ỉd e  ỉn  

a q u eo u s  sd u tío n . B h a m ta à t  1985; 4 0 :  7 1 3 -1 7 .

Neosrigmine Merilsulíate IBANMÌ

Neostig. Methylsulph, NeostigmiinimetilsuKaatti; Neostig- 
mina, metilsuHato de; Neostigmine Methylsulíate; ■ Neo- 
stìgmine Methylsulphate;: Néostigmine, -métilsulfate de; 
Neostigminị métilsulías; Neostigminii MetilsuHầs; Neostig- 
mìnium-methyỉsulíát; Neostigminmetilsulíat; Neostigmln- 
metylsulíat; Neostigmino metilsulfatas; Neostygminy mety- 
losịạrczan; Neọsztigmin-iTietilszulfát; Proserinum. 
C,3Ha N20 6S=334.4 :
CAS — 51-60-5.
ATC —  N07AA01; S01EB06.
ATC Vet —  QN07AA01; Q501E806.
UNII —  98IMH7M386.

P h a rm a c o p o e ia s . In  Chin.. Eur. (se e  p . v ii) , ỉnt, Jpn. a n d  us. 
P h . E u r .  8 : (N eo s tig in in e  M e ti ls u lfa te ) .  H y g ro sco p ic , 
co lou rless  crysta ls o r  a  w h ite  o r  a k n o s t  w h ite , c ry s ta llin e  
p o w d e r. V ery  so lu b le  in  w a te r;  í re e ly  so lu b le  in  a lc o h o l. 
S tore  ỉn  a ir tig h t c o n ta in e rs . P ro te c t  h o m  lig h t.

U S P  36: (N eo stig m in e  M e th y lsu lía te ) . S to re  in  a ir t ig h t  
co n ta in e rs .

Uses and Administratìon
N eostigm ine  is a  q u a te m a ry  a m m o n iu m  c o m p o u n d  th a t  
in h ib its  c h o lin e s te rase  ac tiv ity  a n d  th u s  p ro lo n g s  a n d  
in te n s ií ie s  t h e  • p h y s io lo g ic a l a c tio n s  o i a c e ty lc h o l in e  
(p. 2 0 0 3 .2 ). I t  p ro b ab ly  also  h a s  d ire c t  eữ e c ts  o n  sk e le ta l  
m u sc le  Bbres. T h e  a n tic h o lin e s te ra ỉe  a c tio n s  o ! n e o s tìg m in e  
a re  revers ib le .

N eo stig m in e  is u s e d  in  t h e  ư e a tm e n t  o f m y a s th e n ia  
gravis. a n d  h a s  b e e n  u se d  as  a n  a lte m a t iv e  to  e d ro p h o n iu m  

‘ in  th e  d iagnosis o f m y a s th e n ia  g rav is  (p . 6 8 4 .1 ). I t i s  u s e d in  
a n a e s th e s ia  to  r e v e r s e  th e  n e u r o m u s c u la r  b lo c k a d e  
p ro d u c e d  b y  c o m p e titiv e  n e u ro m u s c u la r  b lo ck e rs  (see  
p. 6 8 8 .1 ). I t  is also  u se d  in  t h e  m a n a g e m e n t  o f p a ra ly tic  
ỉỉeus. N eo stig m in e  h a s  b e e n  u s e d  in  t h e  m a n a g e m e n t  oi 
p o s to p e ra tiv e  u r in a r y  r e te n t io n  (p . 2 3 4 9 .2 )  b u t  h a s  
g e n era lly  b e e n  su p e rse d e d  b y  c a th e te r is a tio n . I t h a s  a lso  
b e e n  u se d  to  lo w e r  in tra -o c u la r  p re s s u re  in  th e  m a n a g e -  
m e n t o f g lau c o m a  a n d  to  r e d u c e  rise s  in  in tra -o c u la r  
p ressu re  a sso d a te d  w ith  o p h th a lm ic  su rg e ry , a l th o u g h  
o th e r  p a ra sy m p a th o m ũ n c tic s  a re  u su a lỉy  u se d  w h e n  su c h  
m iotics a re  req u ire d .

N eo stỉg m in e  is g iv en  as  t h e  b ro m id e  a n d  a s  th e  
m etilsu lía te . N eo stig m in e  b ro m id e  is g iv e n  o ra lly  a n d  h a s  
b e e n  u se d  top ica ỉly  as  ey e  d rops; t h e  m e ti ls u lía te  is g iv e n  b y  
in tra m u sc u la r , in tra v e n o u s ,  o r  s u b c u ta n e o u s  in je c tio n .

L icensed  p r o d u a  in ío rm a t io n  S tates t h a t  300  m ic ro g ra m s 
o f n e o s tig m ỉn e  m eti ỉsu ư a te  b y  in tr a v e n o u s  in je c tio n  is 
e q u iv a le n t in  e f f e a  to  a b o u t 1 to  1 .5  m g  o f n e o s tìg m in e  
m etilsu lỉa te  b y  in tta m u s c u la r  o r  s u b c u ta n e o u s  in je c tio n , o r  
15 m g  o f  n e o s tíg m in e  b ro m id e  o ra lly .

In  th e  D e a tm e n t o f  m y a s t h e n ĩ a  g r a v ls ,  n é o s tig m in e  
b ro m iđ e  is g iv e n  o ra lly  in  a  to ta l  d a ily  d o s e  th a t  r a n g e s  bom 
75 to  3 0 0  m g , d iv id e d  th ro u g h o u t  th e  d a y , a n d  ư  n e c e s sa ry  
th e  n ig h t, acco rd in g  to  resp o n se ; ỉa rg e r  p o r tio n s  o f t h e  to ta l  
dose  m a y  b e  g iv en  a t  tim e s  o f g r e a te r  ỉa t ìg u e .  T he  BNF S tates 
th a t  th e  m a x im u m  d a ily  dose  t h a t  m o s t  p a tie n ts  c a n  to le ra te  
is 180 m g . ỉ n  p a tie n ts  in  w h o m  o ra ỉ  th e r a p y  is ỉm p ra c tíca ỉ 
n e o s tig m in e  m e ti lsu lía te  m a y  b e  g iv e n  in  doses  o f  0 .5  to
2.5 m g  b y  in tra m u s c u la r  o r  s u b c u ta n e o u s  in je c tío n  a t  
in te rv als , g iv m g  a  to ta l  daily  d o s e  u s u a lly  in  th e  r a n g e  5 to  
20  m g.

T o r e v e r s e  n e u r o m u s c u l a r  b l o c k a d e  p ro d u c e d  b y  
c o m p etitiv e  n e u ro m u s c u la r  b lo ck ers , t h e  u s u a l  l icen sed  
đose  in  th e  U K  is 50 to  7 0  m ic ro g ra m s/k g  g iv e n  by  
in tra v e n o u s  in je c tio n  o v e r  a  p e rio d  o ! 6 0  seconds; t h e  BNF 
suggests  giv ing  a  d o se  o{ 2 .5  m g . I n  th e  U SA  lic e n se d  doses  o í
0.5 to  2 m g a re  r e c o m m e n d e đ . A d đ itio n a l n e o s tíg m in e  m ay  
b e  g iv e n  u n til  t h e  m u sc le  p o w e r  is n o r m a lb u t  a  to ta l  o f  5 m g 
s h o u ỉd  n o t be e x c ee d e d . T h e  p a tie n t  s h o u ỉđ  b e  v e n d la te d  
u n t il  com ple te  rec o v e ry  o f  n o rm a l  re sp ira tìo n  is a s su re d . To 
c o u n te ra c t  a n y  m u sc a iin ic  e ã e c ts  0 .6  to  1.2 m g  (20  to  
30 m ic ro g ram s/k g ) of a ư o p in e  su líá te  is g iv en  b y  in tra -  
v e n o u s  in je c tio n  w ith  o r  b e ío re  th e  d o se  o f n e o s tig m in e . It 
h a s  b e e n  su g g e ste d  th a t  in  th e  p re se n c e  oí b rad y c a rd ia  
a ư o p in e  su lía te  sh o u ld  b e  g iv e n  se v e ta l  m in u te s  b e ío re  
n eo s tìg m in e . G ly c o p y n o n iu m  b ro m id e  h a s  b e e n  u s e d  as a n  
a lte m a d v e  to  a tro p in e  suU ate.

I n  th e  ư e a tm ẽ n t  of p a ra ly tic  i l e u s  a n d  p o s to p è ia tiv e  
u r in a r y  r e t e n t i o n ,  o rã l d o ses  oi l ĩ  to  3 0 m g  oi th e  
b ro tn id e , o r m o re  u su a lly  0 .5  to  2 .5  m g  o ỉ  t h e  m etỉlsu U a te  by  
su b c u ta n e o u s  o r  in tr a m u s c u la r  in je c tio n . h a  v e  b e e n  used .

F o r  details o ỉ  doses in  c h ỉld re n , se e  b e lo w .

A d m in isừ a tío o  in  c h ild re n . T h e  u se  oi n e o s tíg n ũ n e  ừ i 
c h ild re n  is s im ila r  to  th a t  i n  a d u lts  (see  U ses a n d  A d m in is- 
tra t io n  above).

P o r  th e  ữ e a tm e n t  o f m y a s t h e n i a  g r a v i s  U K  lic e n sed  
p ro d u c t in ỉo n n a t io n  States th a t  n e o s tig m in e  b ro m id e  m ay  
b e  g iv en  o ra ỉly  in  a n  in itia l d o se  o f 7 .5  m g  to  c h ild re n  aged  
u n d e r  6  y ears, o r  15 m g  to  th o se  ag e d  6 to  12 y e a rs . T his is 
a d ju s te d  acco rd in g  to  resp o n se  to  a  u s u a l  to ta l  d a ily  do se  of 
15 to  90  m g, d iv id e d  th ro u g h o u t  t h e  d a y .

W h e ii  o ra l th e ra p y  is im p ra c tica l, c b ild re n  ag e d  u n đ e r  12 
y e a rs  tn ay  b e  g lv en  ũ i tr a m u s c u la r  o r  s u b c u ta n e o u s  
in jec tio n s  o f n e o s tìg m in e  m e tì lsu ỉỉa te  in  doses  o f  2 0 0  to  
500  miCTOgrams, rep e a te d  a t ' su ita b ỉe  in te rv a ỉs  th ro u g h o u t  
th e  day .

F o r  all ro u te s  of a d m in is tra t io n , c h ild re n  a g e d  o v e r  12 
y e a rs  m ay  b e  g iv e n  th e  u s u á l  a d u lt  d o se .

I n  th e  t r e a tm e n t  o ỉ  n e o n a ta l  m y a s th e n ia  g rav is , UK 
lic e n sed  p r o d u c t  in ío rở ia t io n  States t h a t  n e o s tig m in e  
m etílsuU ate  m a y  b e  g iv en  t o  a n  to itia l m tr a m u s c u la r  dose 
of lO O m icrogram s fo llo w ed  b y  a  u s u a l  d o s e  o f  50 to  
2 50  m ic rogram s. o r  30 m ic ro g ra m s/k g , e v e ry  2  to  4  h o u rs . 
T h e  BNFC re c o m m e n d s  h ig h e r  doses: a n  h ĩit ia l  in t ta m u s -  
c u la r  o r  su b c u ta n e o u s  d o se  o f 150 m ic ro g ia m s/k g  e v e ry  6 to  
8  h o u rs , in c re a se d  to  a  m a x ỉm u m  o f 3 0 0 m ic ro g ra m s/k g  
e v e ry  4  h o u rs  ư  n ecessa ry . A ltem a tìv e ly , t h e  BNFC suggests 
th a t  n e o s tíg n ũ n e  b to m ỉd e  m a y  b e  g iv e n  to  a n  to it ia l  o ral 
do se  o f 1 to  2  m g  ỉollovved b y  1 to  5 m g  e v e ry  4  h o u r s .  F o r a ll 
ro u te s  of a d m in is tra tio n , d o se s  s h o u ld  b e  g iv e n  3 0  m to u te s  
b e ío re  ỉeed ing . T re a tm e n t is ra re ly  n e e d e d  b e y o n d  8  w eeks 
o f age .

To r e v e r s e  n e u r o m u s c u l a r  b l o c k a d e  p ro d u c e d  b y  
c o m p etitiv e  n e u ro m u s c u la rb lo c k e rs ,  c h ild re n  m a y  b e  g iven  
doses  sim ilar to  th o se  u se d  to  a d u lts ; th e  BNFC re c o m m e n d s  
a n  in tra v en o iis  do se  o f 50  m ic ro g ra in s/k g  ( to  a  m a sd m u m  of
2 .5  m g) in  n e o n a te s  a n d  th o se  ag ed  u p  to  18 y ea rs ; á  to r th e r  
d o se  o f 25  m ic ro g ra m s/k g  m a y  b e  g iv e n  ư  re q u irc d .  To 
c o u n te ra c t  a n y  m u sc a rto ỉc  e ỉíec ts , n e o rìa te s  a n d  đ ũ ld re n  
m a y  b ẹ  g iv e n  a ư o p to e  s u lỉa te  2 0  m icrogT am s/kg  (to  a  
m a x ũ n u m  of l ,2 m g )  b y  to tra v e n o u s  in je c tio n  w ith  o r  
b e ío re  th e  d o se  o f n e o s tìg m in e . G ly c o p y rro n iu m  m a y  b e  
u se d  as  a n  a lte m a t ỉv e  to  à tro p to e .

F o r  th e  ư e a tm e n t  o f  p a ra ly tic  i l e u s  o r  p o s to p e ra tiv e  
u r in a r y  r e t e n t i o n  in  c h ild re n , o ra l  doses  o f  2 .5  t o  15 m g  of 
th e  b ro m id e , ò r  m o re  u su a lly  0 .1 2 5  to  I m g  o f th e  
m etilsu lia te  b y  su b c u ta n e o u s  o r  in tr a m u s c u la r  in jec tio n , 
h a v e  b e e n  u sed .

D e c re a s e d  g a s tro in te s tin a l  m o tìlity . P a ra sy m p a th o -  
m im etics  e n h a n c e  gastríc  c o n tra c tio n s  a n d  in c re a se  in tes- 
tin a l  m o tility  a n d  h a v e  b e e n  u se d  in  c o n d it io n s  a sso d a te d  
w ith  d ec reased  g a s tro in te s tin a l m o tíli ty  (p . 1 8 0 8 .2 ). G ood 
resu lts  h a v e  b e e n  re p o r te d  w ith  in tra v e n o u s  n e o s tig m ìn e  
in  t h e  t te a tm e n t  of a c u te  c o lo n ic  p se u d o -o b s tru c t io n ,u  a 
c o n d itio n  th a t  a p p e ars  to  b e  d u e  to  p a ra sy m p a th o m im e tic  
d y sh m c tio n . T h ẽ se  re su lts  h a v e  b e e n  c o n ũ rm e d  to  a  ran -  
d o m ise d  d o u b le -b lto d  s tu d y .5 I t  h a s  th e re ío re  b e e n  sug- 
g e s te d  th a t  p a ra sy m p a th o m im e tic s  s h o u ld  b e  t r i e d  b e ío re  
co lo n ic  d eco m p re ss io n  o r  su rg e ry  w h e n  c o n se rv a tiv e  m an - 
a g e m e n t h a s  ĩa i le d  o r  a  r a p id  re s o lu tio n  is r e q u ir e d .3 N eo- 
s tig m to e  h a s  a lso  b e e n  n s e d  to  t h e  t r e a tm e n t  o f  severe  
c o n s tip a tio n  d u e  to  d is ru p te d  in te s tto a l  m o tili ty .4"4

I .  H u tch ỉn son  R , Grỉffiths c . A cu te  c o lo n ic  p se u d o -o b sơ u c tio n : a 
p h a m u co lo g ica ỉ a p p ro a d ỉ. Ả m  X C o ỉl S u ty  E n g l  1992; 74 : 364 -7 .

2 . .  S tephensoo  B M , t í  a i. P a rasy m p ath o m ỉrn e tíc  de co m p res sio n  o f  acu te  
co lôo ic  p se u d o -o b s tm c tỉo n . La rũ x t  1993; 342 : 1 181 -2 .

3. P on e c  ì ũ ,  t í  a L  N eostỉgm lne  ío r  th e  tr e a tm e m  o f  acu te  co lo n ỉc  pseudo* 
o ỉỉs iruc tion . H E n g U Ĩ ừ d  19 9 9 ; 3 4 1 :1 3 7 -4 1 .

4 . M iller LS. N eostígm ine  ío r  s ev ere  constỉpatỉoĐ  w ith  sp lna l oorđ  lesỉons. 
A m  ỉn icm  M t d  1984; 101: 279 .

5. T hu rtlc  OA* t í  ai. In tn c ta b ỉe  c o n s típ a d o n  ỉn  m iì ig n ề n t  p h ã e o d ư o m o -  
cytom a: co ra b in ed  tre a tm e n t w ith  ạd re n erg ic  b lockade  a n d  cholinergic  
drugs. J  R  S o cM e d  1984; 7 7 : 3 2 7 -8 .

6. R o s ứ u n  A S .  t í  a i . In u a m u s c u ỉa r  neo stig m in e  a n d  g ỉycopy rro la te  saỉeỉy 
acceỉera ted  b o w el evac u a tỉo n  in  p a tíe n ts  w ỉth  spũúd  c o rd  ỉn ju ry  a n d  
deíecato ry  d ỉso rd e n . Dig D ừ  Sá 2008; 53 : 27 1 0 -1 3 .

The Symbol t  denotes a preparation no longer actively marketed
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Loca) anaeslhesia. In tra th e c a l  n e o s tíg m in e  h a s  b e e n  
a d d e d  to  sp in a l lo ca l a n a e s th e tic s  o r  o p io id s  a s  a n  a d ju n c t  
t o  p r o lo n g  rc g io n a l a n a lg e s ia  a n d  im p ro v e  h a e m o d y n a m ic  
s ta b ili ty . A sy s te m a tlc  r e v ie w 1 o f s tu d ie s  o í  s u c h  u s e  ío u n d  
t h a t  a l th o u g h  n e o s tỉg m in e  in  doses  u p  to  S O O m iarogram s 
p r o đ u c e d  a  v e ry  m o d e s t  in c re a se  in  a n a lg e s ia  in  t h e  p e rio -  
p e ra t ív e  a n d  p e r ip a r tu m  se tt in g , i t  d id  n o t  a p p e a r  to  
im p ro v e  h a e m o d y n a m ic  s ta b ìlity  a n d  th e  in d d e n c e  o f 
a d v e rs e  e ữ e c ts  w a s  g re a tly  in c re a se d , e v e n  a t  lo w  do ses. 
T h e  đ lsa d v a n ta g e s  w e re  fe lt to  o u m e ig h  w h a te v e r  beneH ts  
s u  c h  th e r a p y  m ig h t  h a v e .

N e o s tìg m in e  h a s  a lso  b e e n  g iv e n  b y  th e  e p id u ra l  r o u te  as 
a n  a d ju n c t  to  a n a lg e s ia ;1 so m e  a d v e rse  e ííe c ts  su c h  as 
n a u s e a  m a y  b e  less w i th  th is  ro u te .

1. H o K M , t í a l .  Use o í in tra th ec a l neo stig m ỉn e  as a n  a d ju n c t to  o th e r  sp ina l 
m e d ỉca tío n s  ỉn  pe rio p e ra tív e  a n d  p e ríp a r tu m  a n alg esia : a m e ta-a n aỉy sis . 
A n a c ĩth  ỉttíe n s iv t C a n  2 005 ; 33 : 4 1 -5 3 .

2 . R oss VH, r t  a i. N costigm ine  decreascs  b u p iv a ca in e  use  b y  p a tỉcm - 
c o n ơ o tte d  e p id u ra l analgesia  d u rin g  la b o n  a  r a n d o m i ie d  controU eđ 
s tu đ y . A ĩta ú t  A n ấ Ì Ị  2009; 109: 52 4 -3 1 .

Reversal of neuromuscular blockade. A n tic h o lin e s te ra s e s  
h a v e  o h e n  b e e n  u se d  a h e r  su rg e ry  to a n ta g o n is e  res id u a l 
n e u ro m u s c u la r  b lo ck  in d u c e d  b y  lo n g -a c tin g  c o m p e tit iv e  
n e u ro m u s c u la r  b lo ck ers . H o w e v e r, th e re  h a s  b e e n  c o n ti-  
n u in g  d e b a te 1'3 o n  v v h e th e r  a n tic h o lin e s te ra se s  c a n  b e  ' 
u se d  in  re d u c e d  doses  o r  e v e n  o m itte d  ío r  in te rm e d ia te -  
a c tin g  b lo ck e rs  su c h  a s  a tr a c u r iu m  a n d  v e c u ro n iu m  a n d  
s h o r te r -a c tin g  b lo ck ers  s u c h  as  m iv a c u riu m .

D e c re a s in g  th e  a n tic h o lln e s te ra s e  d o se  m a y  re d u c e  
a d v e rs e  e ííe c ts . A l th o u g h  i t  is  n o t  d e a r  v v h e th e r  o m ittin g  
n e o s tig m in e  te v e rs a l  r e d u c e s  n a u s e a  a n d  v o m itin g ,3'4 it 
a v o id s  a n y  a d v e rse  effec ts  n e o s tig m in e  m a y  h a v e  o n  g u t  
a n a s to m o se s .  O n e  c o m m e n ta to r 1 c o n s id e re d  th a t  th e  w id e  
v a r ia t io n  in  r e c o v e ry  t im e  vvith a m in o s te ro id  b lo ck e rs  su c h  
a s  ro c u r o n i iu n  w a s  a n  in d ic a tio n  fo r  a lw a y s  u s in g  a t  lea s t a 
sm a ll d o se  o f  a n tic h o lin e s te ra s e  w h e n  th e se  d ru g s  vvere 
u se d . H ovvever, i t  w a s  su g g e ste d  th a t ,  if th e  b lo ck  w a s  b e in g  
c a re íu lly  m o n ito re d  a n d  re c o v e ry  vvas e s ta b lish e d , a 
r e d u c e d  d o se  o{ 1 .25 m g  o ỉ  n d o s tíg m in e  m ig h t  b e  p re le ra b le  
a f te r  a  b e n z y lis o q u in o l in iu m  b lo d c e r  s u c h  a s  a tr a c u r íu m  o r  
m iv a c u r iu m . I n  c h ild re n , s m a lle r  d o se s  o f  a n  a n tic -  
h o l in e s te ra se  c o u ld  b e  u se d , e v e n  a ỉ te r  a n  a m in o s te ro id  
b lo c k e r , a n d  a ỉte r  a  b lo c k e r  su  c h  as  m iv a c u riu m . t h e y  m ig h t 
n o t  b e  n e e d e d  a t  all.

O t h e n  h a v e  p r e íe r r e d  to  r e se rv e  n e o s tig m in e  rev e rsa l  fo r 
cases  v vhere  i t  w a s  d e e m e d  d in ic a lly  n e c essa ry : in  a  s tu d y 4 
u s in g  s u c h  a p ro to c o l, 6 8 %  o f th o se  re c e iv in g  ro c u ro n iu m  
w e r e  g iv e n  n e o s tig m in e , a g a in s t  10%  o f th o se  re c e iv in g  
m iv a c u r ìu m .

I t  h a s  b e e n  su g g e ste d  t h a t  b e c a u s e  o ỉ i t ỉ  s h o r te r  d u ra t io n  
o ỉ  a c tio n  e d ro p h o n iu m  m ig h t b e  m o re  su ita b le  t h a n  
n e o s tig m in e  to  a n ta g o n is e  re s id u a l b lo ck  for n e u ro m u s c u la r  
b lo c k e is  w i th  s h o r te r  a c tìo n s  a n d  i n  p a rt ic u la r .  t h a t  
e d r o p h o n iu m  m ig h t  b e  m o re  a p p ro p r ia te  t h a n  n e o s tig m in e  
ío r  u s e  vvith m iv a c u riu m . N e o s tíg m in e  in h ib its  t h e  p lasm a  
c h o Ịin e s te ra s e  re sp o n s ib le  fo r  th e~ m e ta b o lism  o f m iv a c u r-  
i u m  a n d  i ts  u s e  c a n  in  t h e o r y  d e la y  r a th e r  t h a n  sp eed  
rẹ c o v e ry , a l th o u g h  in  p ra c tic e  th e r e  is  c o n s id e re d  to  b e  l it tle  
e v id e n c e  fo r  s u c h  a n  e ỉỉe c t .1 E d ro p h o n iu m  a lso  h a s le s s e r  
e ữ e c ts  o n  th e  vag u s, a  m o re  rap id  o n s e t  o ỉ  a c tío n . a n d  m a y  
b e  a s s o d a te d  w i th  a  lo w e r  i n d d e n c e  o f n a u s e a  a n d  v o m itin g  
t h a n  n e o s tig m in e .5 N e o s tig m in e  c a n  c a u se  d in ic a lly  
s ig n iũ c a n t  n e u ro m u s c u la r  b lo d c a d e  ư  it  is  g iv e n  to  a  p a tie n t  
w h o  h a s  a lie a d y  re c o v e ie d  a  la rg e  d e g re e  of n e u ro m ũ s c u ỉa r  
í u n c t ìo n 6-7 b u t  e d ro p h o n iu m  a p p e a rs  n o t  to  h a v e  th is  
effect-* H ovvever, th e  a n ta g o n is m  p r o d u c e d  b y  e d ro p h o n -  
iu m  is n o t  a d e q u a te ly  a n d  re lia b ly  s u s ta in e d  e s p e d a l ly  a h e r  
p r o lo u n d  b lo ck .’-10

1. H u n te r  JM . ỉs  it a lw ays n e ce ssa ry  t o  a n tagon ixe  resid u al n e u ro m u s c u la r  
b lock7  D o c h ũ d rc n  d íữ er ỉ ro m  adu lts?  B r J  A n a a th  1996; 77 : 7 0 7 -9 .

2 . F a w ce tt W J. N eư ro m u scu la r b lock  ỉn  c h ỉỉd ren . B r  J  A n oestit  1997; 78: 
627 .

3. P u c h s-B u d e r  T. M encke  T . u $ e  of rev e rsa l a g em s in  da y  ca r e  p ro ce d u re s 
(w ltb  s p ẽ á a ỉ  r e íe ren c e  to  p o s to p e n tỉv e  n a u se a  a n d  vo m ítỉn g ). E u r  J  
A n a t íO Ỉa to l  2001 ; 18 (supp l 23 ): 5 3 -9 .

4 . Jo sh ỉ GP, í t  ttỉ. T h e  e ỉỉec ts  o f an tag o n íz ỉn g  re s id u a l n e u ro m u s c u la r  
b lo d c ad e  b y  n e o s tig m in e  a n d  g ỉycopy rro la te  o n  n a u se a  a n d  vo  m i ú n g  
a fte r  a m b u la to ry  su ig e ry . A n es tk  A n à ỉ$  1999; 8 9 : 6 2 8 -3 1 .

5. W a tc h a  M F , t í  a i  E ỈTea o í  a n tag o n ism  o í  m iv a cu r iu m -in d u c ed  
n e u ro m u s c u la r  b lock  OD p o s to p e ra tív e  em esis in  ch ild ren . A n esth  A n a lg  
1 9 9 5 ;8 0 :7 1 3 - 1 7 .

6. H u g h es  R. et a i  N eu ro m u sc u la r  b lockade  by  n e o s tíg m ỉn e . B r  J  An aeslh  
1979; 5 1 : 568P.

7 . P a y n e  Jp , r í  đ i .  N e u ro m u s c u ỉa r  b lo c k a d e  b y  n e o s tỉg m ỉn e  in  
a n ãe s th e t íx eđ  m a n . B r  J A n a ts th  1980; 52 : 6 9 -7 5 .

8. A stỉey  BA, et a i . E lectrỉcal a n d  m echan ỉca l re sponses a í te r  n e u ro -  
m u sc u la r  bỉo c k ad e  w ỉth  v e c u ro n íu m . a n d  su b se q u en t a n tag o n ỉsm  w ú h  
n e o s tíg m in e  o r  e d ro p h o n iu m . B r  J  Anaesth  1967; 59: 9 8 3 -8 .

9. C aỉdw eU  JB, €t a i . A n ta g o n ỉsm  o ỉ  p ro to u n đ  neuTOTnuscular b lockade 
ỉn d u c e d  b y  v e c u ro n ỉu m  o r  a ư a c u r iu m : co m p ariso n  o f  ne o s tỉg m ỉn e  vvith 
e d ro p h o n lu in . B r  J A n aesíh  1986; 58: 1285 -9 .

10. M ira k h u r  RK. t í  a ỉ . A n ta g o n ism  of v e c u ro n iu ra - ỉn d u c e d  n e u ro m u s c u la r  
b lo d e ad e  w ỉth  e đ ro p h o n iu m  o r  n e o s tíg m in c . B rd A n a e s th  1987; 5 9 :4 7 3 -
7.

Snake bHe. T h e  g e n e ra l  m a n a g e m e n t  o f  s n a k e  b ite s  is d is- 
c u s se d  o n  p .  2 4 1 9 .2 . M a n y  re p o i ts  h o m  I n d ia  h a v e  
d a im e d  b e n e h t  fo r  a n tic h o lin e s te ra s e s  in  t h e  t r e a tm e n t  of 
n e u ro to x ic  sn a k e  b ite s  b u t  ỉa i lu re  to  d is t in g u is h  b e tw e e n  
c o b ra  a n d  k ra it  b ite s , la c k  o f  c o n ư o ls ,  a n d  in a d e q u a te  1

in ío rm a t ío n  a b o u t  o th e r  t h e r a p y  v v e ak en  th e  d a im s .1 
H o w e v e r, e d ro p h o n iu m  h a s  b e e n  s h o w n  in  2  d o u b le -b lìn d  
s tu d ie s  to  b e  m o re  e ữ e c tiv e  t h a n  p la c e b o 2 a n d  a n tiv e n o m 3 
in  t h e  ư e a tm e n t  o f  s n a k e  b i te  d u e  to  t h e  P h ilip p in e  c o b ra  
(Naja naja philippirưnsừ). N e o s tig m in e  h a s  a lso  b e e n  
re p o r te d 4 to  h a v e  b e e n  e h e c tiv e  in  r e v e r s in g  p a ra ly s is  in  2 
p a tie n ts  b i t te n  b y  Micrurus ỷrontalù (a  c o ra l sn a k e ) .  S im i- 
la ily , a n o th e r  p a ù e n t  m a d e  a  r e m a rk a b le  re c o v e ry  w h e n  
D e a ted  w ith  n e o s tig m in e  a íte r  b e in g  b i t t e n  b y  a n  A sia tic  
c o b ra  (Naja naịa kaouthia)? A n tíc h o lin e s te ra s e s  vvould  b e  
e x p e c te d  to  b e  o f  l i td e  v a lu e  fo r  b ite s  h o m  sn a k e s  w h o s e  
v e n o m  c o n ta in s  n e u ro to x in s  vvhich a c t  p re sy n a p tic a lly , 
i n d u d in g  th e  A s ia n  k ra it,  th e  A u s tra lia n  t ig e r  s n a k e , a n d  
th e  ta ip a n ‘ a n d , a l th o u g h  b e n e h d a l  re s u lts  h a v e  b e e n  
re p o r te d  in  in d iv ìd u a l p a tie n ts ,7 o v e ra ll r e s u lts  a re  c o n s id -  
e re d  to  b e  in c o n s is te n t .2-* H o w e v e r, i t  is r e c o m m e n d e d  
th a t  a  te s t d o se  o f  e d r o p h o n iu m  p re c e d e d  b y  a ư o p in e  
s h o u ld  b e  g iv e n  to  p a tie n ts  vvith  n e u ro lo g ic a l  signs  a h e t  a  
sn a k e  b ite  b y  a n y  s p e d e s  a n d  if I m p ro v e m e n t o c c u rs , a 
lo n g e r  a c tin g  a n tic h o lin e s te ra s e  su c h  as  n e o s tig m in e  c an  
b e  g iv en .2-3

1. Reid HA. V enom s a n d  a n tiv en o m s. Trop  D ừ  Bull 1983; 80: 23.
2. W att G. t ỉ  a i  P osỉdve  re sp o n se  to  e d ro p h o n iu m  in  p a tie n ts  w ith  

n e u ro io x ic  e n v c n o m in g  by  cobras (N aja naja  p h ilip p in en s íỉ) . N  E n $ t  J  
Med 1986; 315: 1444-8 .

3. W a u  G. r í a l. C om parison  ol T ens ilon  a n d  a m iv e n o m  ĩo r  th e  ire a tm e n t  
o í cob ra -b ite  para lysis. T ra n s  R  Soc Trop  M td  H y$  1989; 83: 5 7 0 -3 .

4. V ital Brazi) o .  V ieira RJ. N eostigm ine  in  th e  t r e a tm e n to ís n a k e a c d d e n ts  
c aused  by  M ic ru ru s  ừ o n u l is :  rep o r t o f tw o  cases. R e v  In s t M ed  T ro p  Sao  
P au lo  1996; 38: 6 1 -7 .

5. G old BS. N eostỉgm ỉne  ío r  th e  t r e a tm e n t o f n e u ro to x ỉc ity  fo llow ing  
e n v en o m a tio n  by  th e  A siatỉc cob ra . A n n  Em erg  M e d  1996; 28 : 8 7 -9 .

6. B rophy  T, S u th e r ỉa n d  SK. Use o ( n e o n ig m ỉn e  a h e r  sn ake  b iie . B r  J  
A n aesth  1979; 51: 2 6 4 -5 .

7. W arrr lỉ DA. r ỉ  a i . S eve re  n e u ro to x ic  e n v e n o m in g  b y  th e  M a lay a n  kraỉt 
B u n g a ru s c an d ỉd u s  (L ỉnnaeus): re sp o n se  to  a n tiv e n o m  a n d  antíc* 
hoU nesierase . B M J  1983; 286 : 6 7 8 -8 0 .

8. T rev e tt AJ, r ỉ  a i . P a ỉlu re  o í 3 ,4 * d ia m in o p y n d in e  a n d  e d ro p h o n ỉu m  to  
p ro d u cc  sig n ư ỉca n t d in ic a l  b e n eO t in  n eu ro io x ic ity  fo llow ing  th e  b ite  o ỉ 
P a p u a n  ta ỉp an  (O x y t in n u s  scu teU atus carín ỉ) . T ra n s  R  Soe T ro p  M e d  H yg  
1 9 9 5 ;8 9 :4 4 4 - 6 .

T e tro d o lo x in  p o is o n in g .  F o r r e ỉe re n c e  t o  t h e  u se  o ỉ  n e o -  
s tig m in e  in  th e  t r e a tm e n t  o f t e ư o d o to x in  p o iso n in g  c a u se d  
b y  e a rin g  p u í íe r  fish , see  u n d e r  U ses a n d  A d m in is tra t io n  
o f E d ro p h o n iu m  C h lo rid e , p . 6 8 6 .2 .

Adverse Effects
T h e  a d v e rse  eH ects o f  n e o s tig m in e  a re  chieQ y d ụ e  to  
excessive  c h o lin e rg ic  s t ím u la tio n  a n d  m o s t  c o m m o n ly  
in c lu d e  in c re a se d  sa liv a rio n , n a u s e a  a n d  v o m itin g , a b d o - 
m in a l c ra m p s . a n d  d ỉa r rh o e a .  A llerg ic  r e a c tio n s  h a v e  b e e n  
rep o r te d ;  r a sh e s  h a v e  b e e n  a s s o d a te d  w i th  th e  u s e  o f  th e  
b ro m id e  sa lt. N e o s tig m ín e  p e n e tr a te s  t h e  b lo o d -b ra in  
b a rr ie r  p o o r ly  a n d  CNS e ữ e c ts  a re  u s u a lly  o n ly  s e e n  w ith  
h ig h  doses.

O v erd o sag e  m a y  le a d  to  a  'c h o lin e rg ic  crisis ', c h a r-  
a a e r í s e d  b y  b o th  m u sc a r in ic  a n d  n ic o t in ic  effects. T h ese  
eH ects m a y  i n d u d e  e x cess iv e  svveating, la c h ry m a tio n , 
in c re a se d  p e ris ta ls is , in v o lu n ta ry  d e ía e c a tio n  a n d  u r in a t io n  
o r  d e s ứ e  to  u r in a te ,  m iosis, d l ia r y  sp asm , n y s ta g m u s , 
b ra d y c a rd ia  a n d  o th e r  a r rh y th m ia s ,  h y p o te n s io n , m u s d e  
c ra m p s , la s t íc u la tio n s ,  w e a k n e s s  a n d  p a ra ly s is , t ig h t  ch e st, 
w h e e z in g . a n d  in c re a se d  b ro n c h ia l  s e ơ e t io n  c o m b in e d  w ith  
b ro n c h o c o n s tr ic tio n . CN S e líe c ts  i n d u d e  a ta x ia , c o n - 
v u lsio n s , co m a , s lu r re d  sp e ec h , res tle ssn e ss , a g ita tio n , a n d  
fear. D e a th  m a y  re s u l t  h o m  re sp ira to ry  ía i lu re , d u e  to  a 
com binatdon  o f  t h e  m u sc a r in ic , n ic o tin ic , a n d  C entral 
eữects, o r  c a rd ia c  a rre s t.

I t  h a s  b e e n  re p o r te d  th a t  a  p a r a d o á c a l  in c re a se  i n  b lo o d  
p re s s u re  a n d  h e a r t  r a te  m a y  r e s u l t  h o m  n ic o t ỉn ic  
s tim u la tio n  o f sy m p a th e r ic  g a n g lia , e sp e c ia ỉly  vvhere  
a t to p in e  h a s  b e e n  g iv e n  to  re v e rs e  th e  m u sc a r in ic  eH ects 
(see T re a tm e n t  o í A d v e rse  E íle c ts , b e lo w ).

In  p a tie n ts  w i th  m y a s th e n ia  g rav is, in  w h o m  o th e r  
sy m p to m s o f  o v e rd o sa g e  m a y  b e  m ild  o r  a b se n t, t h e  m a jo r  
sy m p to m  o f c h o lin e rg ic  cris is  is in c re a se d  m u s c u la r  
w e a k n e ss , w h ic h  m u s t  b e  d ih e r e n tia te d  h o m  th e  m u sc u la r  
w e a k n e ss  c a u se d  b y  a n  e x a c e rb a tio n  o f  t h e  d isease  itse ll 
(m y a s th e n ic  crisis).

T h e  a d v e rse  e ííe c ts  o í  p a ra s y m p a th o m im e tic s  a p p lìe d  
to p ica lly  fo r th e i r  m io tic  a c tio n  a re  d iscu ssed  u n d e r  
P ilo ca rp in e  o n  p . 2 0 1 1 .2 .

Treatment oỉAdverse Effects
ĩỉ a  l i íe - th re a te n in g  a m o u n t  o f  n e o s tíg m in e  h a s  b e e n  ta k e n  
orally  a n d  th e  p a t ie n t  p re s e n ts  w i th in  1 h o u r ,  th e  s to m a c h  
m a y  b e  e m p tie d  b y  lav a g e ; g iv ỉn g  a c tiv a te d  c h a rc o a l to  
d ec re a se  a b s o rp t io n  s h o u ld  a lso  b e  c o n s id e re d . W h e n  
n e c essa ry  m a ìn te n a n c e  o f  re s p ira t io n  s h o u ld  ta k e  p r io r ity . 
A tro p in e  s u lỉa te  s h o u ld  b e  g iv e n  in  u s u a l  d o ses  of 1 to  2  m g, 
p re íe ra b ly  in tra v e n o u s ly ,  o r  e lse  in tra m u s c u la r ly  a n d  
re p e a te d  as n e c e s sa ry  to  c o n tro l  th e  m u sc a r in ic  e ííec ts ; 
s ing le  d o ses  oi u p  t o  4 m g  h a v e  a lso  b e e n  su g g e ste d . 
N ico tin ic  eH ects. in c lu d in g  m u sc le  vveakness a n d  p a ra ly sis , 
a re  n o t  a n ta g o n is e d  b y  a tro p in e ;  s m a ll  d o ses  o f  a 
c o m p e titiv e  n e u ro m u s c u la r  b lo c k e r  h a v e  b e e n  su g g ested

ío r  t h e  c o n tro l  o f  m u sc le  tvv itch ing . U se o f  t h e  c h o lin e s te  
a se  r e a c tiv a to r  p ra l id o x im e  as  a n  a d ju n c t  t o  a t r o p in e  h  IS 
a lso  b e e n  su g g e ste d  (se e  p .  1 5 7 1 .2 ). F u r th e r  s u p p o r t i ' e  
t r e a tm e n t  s h o u ỉd  b e  g iv e n  a s  r e q u ữ e d .

F o r  a  d ỉsc u ss io n  o f  t h e  g e n e ra l  p r in d p le s  o ỉ  ứ  e  
m a n a g e m e n t  o f  a c u te  p o iso n ỉn g , s e e  p . 1 5 3 7 .1 .

Precautions
T h e  p re c a u t ìo n s  a n d  c o n tra -m d ic a t io n s  to  b e  o b s e rv e d  w it 1 
n e o s tig m in e  u s e  r e la te  m a in ly  to  i ts  c h o lin e rg ic  e ữ e c ts .

N e o s t ig m in e  is  c o n t r a - in d i c a t e d  in  p a t i e n t s  w i t  1 
m e c h a n ic a l  g a s tro in te s tỉn a l  o r  u r i n a r y - ơ a a  o b s tr u c tio n .  ( r  
p e ri to n it is .  I t  s h o u ld  b e  u se d  w i th  e x ư e m e  c a u t io n  i i  
p a tie n ts  w h o  h a v e  u n d e rg o n e  r e c e n t  in te s t in a l  o r  b la d d t  r  
s u ig e ry  a n d  in  p a tie n ts  w i th  b r o n c h ia l  a s th m a . I t  s h o u ld  b : 
u s e d  w ith  c a u tio n  in  p a t ie n ts  w i th  c a rd io v a sc u la r  d iso rd e :  s 
i n d u d in g  a r r h y th m ỉa s ,  b ra d y c a rd ia ,  r e c e n t  m y o c a r d i í l  
in ỉa rc tio n , a n d  h y p o te n s io n , a s  w e l l  as in  p a t ie n ts  w i t  1 
v a g o to n ia , e p ilep sy , h y p e r th y ro id is m , p a rk in s o n ỉs m , r e n ;  1 
im p a irm e n t,  o r  p e p tíc  u lc e r  d ise a se . v v h e n  n e o s tig m in e  s 
g iv e n  b y  in je c tìo n , a tr o p ìn e  s h o u ld  a lw a y s  b e  a v a ila b le  t ) 
c o u n te ra c t  a n y  e x cess iv e  m u s c a i in ic  re a c t io n s ;  a t r o p i n : 
m a y  a lso  b e  g iv e n  b e ío re , o r  w ith , n e o s tig m in e  to  p r e v e n t  c r 
m in im ise  m u sc a r ìn ic  a d v e rs e  eH ects  b u t  th is  m a y  m a s k  t h : 
in it ia í  sy m p to m s  o f o v e rd o sa g e  a n d  le a d  to  c h o lin e rg ic  c r is i : .

UK  lic e n se d  p ro d u c t  in ío r m a t io n  S ta tes t h a t  a s  t h ; 
se v e r i ty  o f m y a s th e n ia  g rav is  o h e n  í l u a u a t e s  c o n s id e ra b l  r 
d u r in g  p re g n a n c y , p a r t ic u la r  c a re  is n e e d e d  to  a v o i ì 
c h o lin e rg ic  crisis  c a u se d  b y  o v e rd o sa g e ; it  h a s  a ls o  b e e j[  
r e p o r te d  th a t  n e o n a ta l  m y a s th e n ia  m a y  ío llo w  la rg e  d o s e  i 
d u r in g  p re g n a n c y . T h e  a m o u n t  o í  n e o s tig m in e  d is tr ib u te i  1 
in to  b re a s t  m ilk  is v e ry  sm a ll b u t  b re a s t - f e d  i n fa n ts  n e e d  ti I 
b e  m o n ito re d .

L arge  o ra l  d o ses  o í  n e o s tig m in e  s h o u ld  b e  a v o id e d  ÍI 
c o n d it io n s  w h e r e  th e r e  m a y  b e  in c re a se d  a b s o rp t io n  h o n : 
th e  g a s ư o in te s tin a l  ư a a .  I t  s h o u ld  b e  a v o id e d  in  p a t i e n t ; 
k n o w n  to  b e  h y p e rs e n s it iv e  to  n e o s tig m in e ; t h e  b r o m id e  io i 
h o m  n e o s tig m ỉn e  b ro m id e  m a y  c o n tr ib u te  t o  a n y  a lle rg i  • 
r e a c tio n .

T h e  p r e c a u t io n s  o f  p a ra s y m p a th o m im e tic s  a p p lie i  
to p ic a lly  fo r th e i r  m io t ic  a c tio n  a re  d isc u sse d  u n d e  
P ilo c a rp in e  o n  p .  2 0 1 1 .2 .

Neuromuỉcular disorders. R e s id u a l n o n -d e p o la ris in >  
n e u ro m u s c u la r  b lo ck  in  a  p a tie n t  w i th  d y s ư o p h ia  m y o to  
n ic a  w as o n ly  p a rt ly  r e v e r s e d  b y  n e o s tig m in e  a n d  a tr o  
p in e , a n d  ỉo llovving  a  s e c o n d  d o se  o f  b o th  d ru g s  co m p le tc  
n e u ro m u s c u la r  b lo ck  d e v e lo p e d .1 I n  a  s e c o n d  p a t i e n t  
w i th  a  h is to ry  o f P ro g re ss iv e  m u s d e  d y s tro p h y , t h e  u s e  o; 
n e o s tig m in e  to  re v e rs e  re s id u a l n o n - d e p o la r is in g  b lo c k a d í  
g a v e  rise  to  a  to n ic  r e s p o n s e  in  t h e  in d ire c t ly  s tim u la te c  
m u s d e .  T h e  ty p e  a n d  d e g re e  o f  t h e  r e s p o n s e  to  n e o - 
s tig m in e , a n d  p r o b a b ly  o th e r  a n tic h o lin e s te ra s e s ,  c a n n o t  
b e  p r e d i a e d  in  p a tie n ts  w i th  n e u ro m u s c u la r  d ise a se .

A  p a t íe n t  w i th  s e ro -n e g a tiv e  o c u la r  m y a s th e n ìa  g rav is  
h a d  e x a g g e ra te d  re s p o n s e s  to  b o th  v e c u r o n iu m  a n d  
n e o s tig m in e .3 T h e  d o se  o f  n e u r o m u s c u la r  b lo c k e rs  a n d  
t h e ữ  a n ta g o n is ts  u se d  in  p a tie n ts  w i th  m y a s th e n ia  g rav is  
s h o u ld  b e  t i t ra te d  c a re íu lly  re g a rd le s s  o f  t h e  s e v e r i ty  o f  th e  
c o n d it ío n .

ỉ . B uxelỉo  w ,  t í  a i . H azards o f  n e o s tíg m ỉn e  ÍD p a tìe n ts  w ith  n e u ro m u s c u la i
dỉsorders: r e p o r i o f rw o  cases. B r J  A n a e sth  1982; 54 : 5 2 9 -3 4 .

2 . K im  J-M* M a a g o ld  J .  Sensiùv icy  IQ b o ứ i v e c u r o a iu m  a a d  a e o s iig m in c  in
a  se ro -n eg a tiv e  m y a s ih e n ic  p a tỉe n i . B r J  A n a e sth  1989; 63 : 4 9 7 -5 0 0 .

Porphyria. T h e  D ru g  D a ta b a se  f o r  A c u te  P o r p h y r ia ,  c o m - 
p ile d  b y  th e  N o rvveg ian  P o rp h y r ia  C e n u e  (N A PO S) a n d  
th e  P o rp h y ria  C e n ư e  Svveden , d a s s ữ ie s  n e o s t ig m in e  as 
p ro b a b ly  n o t  p o r p h y r in o g e n ic  i t  m a y  b e  u s e d  a s  a  d r u g  of 
firs t c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d .1

1. T h e  D rug  D a tabase  ío r  A cu te  P o rp h y r ia . A vaiỉab le  a u  h r tp : / /w w w .
d n ig j-p o rp h y iia .o rg  (accessed  2 7 /0 7 /1 1 )

Renal itnpairment. T h e  d o sa g e  o f n e o s tig m in e  m a y  n e e d  
to  b e  a d ju s te d  in  p a t ie n ts  w i th  r e n a l  im p a i rm e n t .  T h e  
m e a n  s e ru m  e lim in a tio n  haU -U íe o f  7 9 .8  m in u te s  o b ta in e d  
in  p a ú e n ts  w i th  n o rm a l  r e n a l  f u n c t io n  w a s  í o u n d  to  b e  
p ro lo n g e d  to  181 .1  m in u te s  in  a n e p h r íc  p a ũ e n ts .1

1. C ronneQ y R, t í  a t. R e n a l íu n c tio n  a n d  th e  p h a rm a c o k ỉn e tlc s  o í
n e o s tig m ỉn e  in  a n es tb e tíx e d  m a n . A n ts ứ ư s io ĩo s y  1979; 51: 2 2 2 -4 .

Interadions
D ru g s  w i th  n e u ro m u s c u la r  b lo c k in g  a c tiv ity , s u c h  a s  th e  
am in o g ly co s id e s , d in d a m y ó n ,  c o lis tin , c y d o p ro p a n e ,  a n d  
th e  h a lo g e n a te d  in h a la tio n a l  a n a e s th e tic s ,  m a y  a n ta g o n is e  
t h e  e ííe c ts  o f  n e o s d g m in e .  T h o s e  s u c h  a s  q u in in e ,  
c h lo r o q u in e ,  h y d r o x y c h lo r o q u in e ,  q u in id in e ,  p r o c a in -  
a m id e , p r o p a ỉe n o n e ,  l i th iu m , a n d  t h e  b e ta  b lo c k e rs , t h a t  
h a v e  th e  p o te n t ia l  to  a g g ra v a te  m y a s th e n ia  g rav is , c a n  
re d u c e  th e  e íB cacy  o f  ữ e a tm e n t  w i th  p a ra s y m p a th o -  
m im e tíc s . P ro lo n g e d  b ra d y c a rd ia  h a s  a lso  o c c u r r e d  in  
p a tie n ts  r e c e iv in g  b e ta  b lo c k e rs  w h e n  g iv e n  n e o s tig m in e .  
A n tic h o lin e s te ra se s , s u  c h  a s  n e o s tig m in e , c a n  in h ib i t  th e  
m e ta b o lism  o f  s u x a m e th o n iu m , a  d e p o la r is in g  n e u r o -

All cross-references refer to entries in Volume A
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m u sc u la r  b lo ck e r , a n d  e n h a n c e  a n d  p ro lo n g  its a c tio n ; 
c o m b in e d  u s e  is n o t  r e c o m m e n d e d .

O p h th a lm ic  u se  o f  a n tic h o lin e s te ra se s , s u c h  as e c o th io -  
p a te , s h o u ld  b e  u n d e r ta k e n  w ith  c a re  in  p a tìe n ts  rec e iv in g  
n e o s tíg m in e  sy ste m ic a lly  fo r m y a s th e n ia  g rav is, b e c a u se  of 
possib le a d d it iv e  to x ic ity .

A n t im u s c a r in ic s  s u c h  as  a t r o p in e  a n ta g o n is e  t h e  
m u sc a r in ic  e ííe c ts  o f n e o s tig m in e .

Beta blockers. T h e re  h a v e  b e e n  se v era l re p o r ts  of b ra d y -  
carđ ía  a n d  h y p o te n s io n  w h e n  n e o s tig m in e  o r  p h y s o -  
s tíg m in e  w e r e  g iv e n  to  p a d e n ts  rec e iv in g  b e ta  b lo c k e rs1-4 
b u t  n o  s ig n iũ c a n t  c h a n g e s  in  h e a i t  ra te  w e re  n o te d  in  a  
s tu d y  o f  p y T id o s tìg m in e  g iv e n  to  8  p a tie n ts  tak in g  b e ta  
b lo ck ers .5 B e ta  b lo ck e rs  h a v e  th e  p o te n t ia l  to  ag g ra v a te  
th e  sy m p to m s  o f m y a s th e n ia  g rav is  a n d  m a y  th e re ỉo re  
red u c e  th e  efficacy  o f  p a ra s y m p a th o m im e tic  tre a tm e n t.

1. S p rague  D H . Severe  b rađ y c a rd ia  a fte r  neo stig m in e  in  a  p a tỉe n t ta ỉdng  
p ro p ra n o lo l to  c o n tro l paro x y sm aỉ a tr ia l ta chycard ia . A ĩU S th a io logy  
1975; 4 2 :  2 0 8 -1 0 .

2. Seidl D C , M a rt in  D E. P ro longcd  b rad y c ard ia  a fte r  neo stig m in e  
a d m in is tra tío n  in  a  p a t ỉe n t  tak ing  n ado lo i. A n a th  A n a ỉg  1984; 6 3 : 3 6 5 -7 .

3. B araka  A . D ajan ỉ A. S e v e re  bradycard ỉa  fo ỉỉow ỉng  physostìgm ỉne  ỉn  th e  
p rese n ce  o ỉ  b e ta -ad re n e rg ic  bỉodcade: a  case rep o r t. M id d ìe  E a s t  J  
A n c th e s io l  1984; 7 : 2 9 1 -3 .

4. E ldor J ,  t í a L  P ro ỉonged  b radycard ỉa  a n d  h y p o te n s ỉo n  a ỉte r  a eo stíg m ỉn e  
ạ d m ỉn ỉs tra tỉo n  ỉn  a  p a t ỉe n t  r ec tív ỉn g  a ten o lo ỉ. A n a a th e m  1987; 42: 
1 294 -7 .

5. A rad M . t í  a ỉ . Sa ỉe tý  o f  py ridostígm ine  in  h y p e rte n s ív e  p a tỉen ts  receiv ỉng  
b c ta  b lo c k ers . A m  J  Q x rd ia ỉ 1992; 69 : 5 1 8 -2 2 .

Caknim-channei blockers. U se o f  c a lđ u m -c h a n n e l  b lo ck - 
ers su c h  a s  verapamil w i th  n e u ro m u s c u la r  b lo ck ers  m a y  
p ro d u ce  a n  e n h a n c e d  m u s d e  b lo c k  w h ic h  is  re s is ta n t  to  
reversa l v v ith  n e o s tig m in e 1 b u t  w h ic h  c a n  b e  re v e rse d  b y  
e d ro p h o n iu m .2

1. van  P o o n e n  JF , 'et a l . V erapam il a n d  reve rsa ỉ o t  v e cu ro n ỉu m  
n e u ro m u s c u la r  b ỉockade . A n esth  A n a lg  1984; 63: 1 55 -7 .

2. lo n e s  R M . t í  a ỉ . V erapam il p o te n tỉa iỉo n  o ỉ n e u ro m u scu la r  b lodcade : 
ía ilu re  o f  reve rsa l vvith n e o s tig m in e  b u t  p ro m p t rev e rsa ỉ w ith  
e d rp p h o n iu m . A n esth  A n a ỉg  1985; 64: 1 0 2 1 -5 .

Corìícosteroids. A ỉth o u g h  u se  o f g luco co rtíco id s  a lo n e  
m ay  im p r o v e  s tr e n g th  in  m y a s th e n ic  p a tie n ts , u s e  of 
nưthylprednisolone i n  p a tie n ts  rec e iv in g  n e o s tig m in e  o r  
p y r id o s tig m in e  h a s  e x a c e ib a te d  s y m p to m s  a n d  p rọ d u c e d  
p ro ío u n d  vveakness n e e d in g  ass is te d  v e n ti la ú o n .1 S ince  
th e  a d v e rs e  e£fects o f  c o m b in e d  th e ra p y  u su a lly  o c c u r  
b e ỉo re  a n y  e x p e c te d  b e n e h ts  it  h a s  b e e n  su g g e ste d  th a i  
th e  g lu c o c o r tic o id  s h o u ld  b e  g iv e n  o n  a lte m a te  d a y s  in  
sm all d o se s  w h ic h  a re  in c re a se d  g ra d u a lly  u n t i l  t h e  o p ti-  
m a l e fie c t is  a c h ie v e d .2

ỉ . B ru n n e r  NG, t í  đ/. C o rtỉcoste ro ỉds In m a n a g e m e n t o f severe, genera ỉized  
m y a s th e n ỉa  gravis: eữ ec tỉv e n ess  a n d  com parison  vvith c o n ỉco tro p h ỉn  
th e ra p y . N euro lagy  1972; 22 : 603 -10 .

2. Ju b ỉz  w ,  M eik le  A W . A ỉte ra tio n s of gỉucocorticoid actions by o th e r  drugs 
and d ise a s e  States. D ru gs  1979; 18: 1 13 -21 .

Pharmacokinetícs
N e o stỉg m in e  is a  q u a te m a r y  a m m o n iu m  c o m p o u n d  a n d , as 
th e  b ro m id e , is p o o r ly  ab so rb e d  b o m  th e  g a s tro in te s tin a l  
trac t. A í te r p a r e n te r a l  doses  as th e  m etilsu K ate , n e o s tig m in e  
is rap id ly  e lim in a te d  a n d  ứ  e x c re te d  in  th e  u r in e  b o th  as 
u n c h a n g e d  d n tg  a n d  m e ta b o lite s . N eo s tig m in e  u n d e rg o e s  
h y d ro ly s is  b y  c h o lin e s te ra se s  a n d  is  also  m e ta b o lise d  in  th e  
liver. P r o te in  b in d in g  to  h u m a n  se ru m  a lb u m in  is re p o r te d  
to  ra n g e  { ro m  15 to  2 5 % . P e n ẹ ư a t io n  in to  th e  CNS is p o o r. 
N e o s tig m in e  crosses th e  p la c e n ta  a n d  v e ry  sm all a m o u n ts  
a re  d is tr ib u te d  in to  b re a s t  m ilk .

N e o s tig m in e  a p p e a rs  to  b e  p o o r ly  a n d  v a riab ly  a b so rb e d  
vvhen g iv e n  o ra lly . In  3 m y a s th e n ic  p a tie n ts  p e a k  p lasm a  
c o n c e n tra tio n s  w e re  o b ta in e d  1 to  2 h o u rs  a íte r  a  s in g le  30- 
m g o ra l d o s e  a n d  th e  m e a n  p lasm a  h a lf- life  w a s  0 .8 7  h o u rs;  
b io av a ila b ility  w a s  e s tim a te d  to  b e  1 to  2 % .‘ M e a n  p la sm a  
h a h -I iv es  o f  0 .8 9  a n d  1 .20  h o u rs  h a v e  b e e n  o b ta in e d  a f te r  
i n ư a v e n o u s 1 a n d  in ư a m u s c u la r 2 in je c tio n s  o f  n e o s tíg m in e  
m e ti ỉs u ư a te ,  re sp e c tiv e ly , a l th o u g h  a g a in  o n iy  a  few  
p a tie n ts  vvere  s tu d ie d . M e ta b o lism  a n d  b ilia ry  e x c re tio n  
m ay  p la y  s ig n ih c a n t ro les  in  t h e  e lim in a tio n  o f  n e o -  
s tig m in e .2 A b o u t 8 0 %  o f a  d o se  m a y  b e  e x c re te d  in  th e  
u r in e  w i th in  2 4  h o u rs :  a b o u t 5 0 %  o f a  do se  as u n c h a n g e d  
d ru g  a n d  15 %  as  3 -h y d ro x y p h e n y l tr im e th y la m m o n iu m .2 
M e a n  p la s m a  e lim ỉn a tio n  hal{ -lives fo r n e o s tig m in e  havev, 
b e e n  ío u n d  to  b e  s h o r te r  in  in ía n t ỉ  (0 .65  h o u rs )  a n d  
c h ild re n  (0.80 h o u r s )  c o m p a re d  w ith  a d u l t ỉ  (1 .12  h o u rs )  
b u t  th is  d o e s  n o t  a p p e a r  to  b e  r e la te d  to  its  d u ra t io n  o f effec t 
ỉn  a n ta g o n is in g  n e u ro m u s c u la r  b lo c k a d e .3 F o r  th e  haU -iư e  
in  a n e p h r ic  p a tie n ts , s e e  R e n a l Im p a irm e n t,  p . 6 88 .3 .

1. A q u ỉỉo n ỉu s  S-M , t í  a i  A  p h a rm a co ld n e tỉc  stu d y  o ỉ n eostigm ine  ỉn  m a n  
u sỉn g  g a s  c h ro m a to g rap h y -m a ss  spectrom etry . E u r  J  ơ in  P k a rm a a ỉ
1979; 13 : 36 7 -7 1 .

2. S o m an ỉ S M , t í  a l . K ỉn e d cs  a n d  tn e tab o lism  o í ỉn tra n ìu scu U ĩ neo stỉg m ỉn e  
in  m y a s th e n ia  grav ỉs . C iin  Pharm aeol T h e r  1980; 28 : 6 4 -8 .

3. R s h e r  D M , t í  a i . T h e  n e u ro m ù s c u la r  p h a n n ac o lo g y  o ỉ  n e o sd g m in e  in  
ỉn ía n ts  a n d  cb ỉỉd ren . A n tsthcs io ỉogy  1983; 59 ; 2 2 0 -5 ,

Preparations
Proprietory Preporolions (details a re  given in  V olum e B)

Single-ingredient Preparatíons. Arg.: Fadastigm ína; Prosdgnũn; 
AuslraL: P rostigm int; Austria: N orm astigm in; P rostigm in t; 
Belg.: Prostigmine; Robinul-N eostìgm ine; Braz.: N onnastig; 
Prostígmíne; Canad.: Proỉtigm in; China: Yi Ding ( IS S ) ;  Cz.: 
Syntostigm in; Denrn.: Robinul-N eostigm in; F ũ l : G lycostìgmin; 
Robinul-N eostígm in; Fr.: Prostignúne; Ger.: Neostìg; Gr.: Nor- 
m astìgm in; Prostigm ine; Hung.: Stigm osan; India: Beem ine; 
M yostigmứi; Tilstigmin; Indon.: Prostigmin; ItaL: In trastigm ina; 
Prostigmina; Maiaysũi: Sedsin; Mex.: P rostígm ine; Neth.: Pro- 
stigm in; Norw.: Robm ul-N eostigm in; Phữipp.: Prostig; Pro- 
stigmm ; PoL: Polstigm inum ; PorL: Intrastígm ina; Singapore. 
Prostigmm; Setism; Spain: Prostigmine-ị-, SwaL: Robinul-N eos- 
tigm in; Switz.: Prostìgnún; R obinul-N eostigm ine; Thaù: Pro- 
stígm in; Turk.: P lantigm in; UK: R obinul-N eostigm inet; USA: 
Bloxiverx N eostigm ine M in-I-M ix; Prostigmìn.

Muhi-ũtgrecỄent Preparatiom. Aụstrìa: N orm astìgm in m ít Pilo- 
carpin; China: lũ n  Le D un (SríSÍC); India. M yo-Pyrolate.

Pharmacopoeial P reparotioni
BP 2014: N eostìgm ine ửýection; N eostigm ine Tablets;
U SP 36: N eostìgm ine Brom ide Tablets; N eosứgm ine M ethylsu l- 
ỉa te  Injectìon.

Pyridostigmine Bromide (SAN, riNNi

Bromure de Pyridostigmine; Bromuro de pirịdostigmina; 
Piridostigmin Bromũr; Piridostigmina, bromuro de; Plridos- 
tígmino brdmidas; Piridosztígmin-bromjd; Pyridostig. Bram.; 
Pyridostigmiinibromidi; Pyridostigmin Bròmiđ; Pyridostig- 
minbronrtid; Pyridostigmine, Bromure de; Pyridostigmini 
bromỉdum; Pyridostigminii Bromidum; Pyridostigminium- 
bromid; nnpnAOCTMrMMHa 6poMMfl.
3-Dimethylcarbamoyloxy-l-methy)pyridfnium bromície. 
C,H,3BrNÁ=261.1
CAS —  155-97-5 (pýridostigmine); 101-26-8 (pyridostigmine 
bromide).
ATC —  N07AA02. ■
ATC Vet —  QN07M02.
UNII — KV1301NAS3.

Pharmacopoeias. In  Chũi., Eur. (see p . v u ) , Int., Jpn, a n d  us. 
P h . E u r . 8: (P y rid o stig m in e  B ro m id e ) . A  w h i te  o r  a lm o s t 
w h i te  d eB q u e sc en t c ry s ta llin e  p o w d e r .  V ery  so lu b le  in  
w a te r  a n d  in  a lc o h o l. S to re  in  a ir t ig h t  c o n ta in e rs .  P ro te c t  
b o m  ligh t.

U S P  36: (P y rid o stig m in e  B ro m id e ) . A  w h i te  o r  p rac tic a lly  
w h ite , hygroscop ic , c ry sta llin e  p o w d e r , h a v ũ tg  a n  a g re e a b le  
c h a ra c te r is tíc  o d o u r .  F ree ly  so lu b le  in  vvater, in  a lc o h o l, a n d  
in  ch lo ro ío rm ; p rac tic a lly  in so lu b le  in  e th e n  s lig h d y  so lu b le  
in  p e ơ o le u m  sp irit. S to re  in  a ir t ig h t  c o n ta in e rs .

Uses and Administration
P y rid o s tig m in e  is a  q u a te m a ry  a m m o n iu m  c o m p o u n d  th a t  
is ạ  rev ers ib le  in h ib i to r  o f  c h o lin e s te ra se  a c tiv ity  vvith 
a c tio n s  s ỉm ila r  to  th o se  o f n e o s tig m ỉn e  (p . 6 8 7 .2 ) ,  b u t  is 
s lo w e r  in  o n se t  a n d  o f lo n g e r  d u ra t io n . I t  is g iv e n  as t h e  
b ro m id e .

P y rid o s tig m in e  is m a in ly  u s e d  in  t h e  t te a tm e n t  o f 
m y a s th e n ia  g rav is  (p . 6 8 4 .1 )  a l th o u g h  its  u se  in  n e o n a ta l  
m y a s th e n ia  h a s  d e d in e d  in  la v o u r  o f  n e o s tig m in e . I t h a s  
a lso  b e e n  u s e d  in  th e  t r e a tm e n t  o f  p a ra ly tic  ile u s . 
P y rid o stig m in e  is so m e tim e s  u se d  to  rev e rse  t h e  n e u ro -  
m u sc u la r  b lo ck a d e  p ro d u c e d  b y  c o m p e tit lv e  n e u ro m u s c u la r  
b lo ck ers  b u t  is g e n e ra lly  c o n s id e re d  less s a tis ía c to ry  t h a n  
n e o s tig m in e . It h a s  a lso  b e e n  u se d  as p ro p h y la x is  a g a in s t th e  
n e u ro m u s c u la r  e ííe c ts  o f n e rv e  gas p o iso n in g  (b e lo w ). 
P y rid o stig m in e  h a s  b e e n  u se d  in  th e  m a n a g e m e n t  of 
p o s to p e ra tiv e  u r in a r y  r e te n t io n  (p. 2 3 4 9 .2 )  b u t  h a s  
g e n e ra lly  b e e n  su p e rse d e d  b y  c a th e te r isa tio n .

F o r m y a s t h e n i a  g ra v is ,  UK  lic e n sed  p ro d u c t  in ío rm a -  
t io n  States th a t  to ta l  da ily  o ra l  d oses  m a y  r a n g e  í ro m  3 00  m g  
to  1.2 g; hovvever, th e  BNF States th a t  d a ily  d o ses  o f  4 5 0  m g  
sh o u ld  n o t  b e  e x c ee d e d  in  o rd e r  to  a v o íd  re c e p to r  
dovv n reg u la tio n . I t  a lso  n o te d  th a t  p a tíe n ts  re c e iv in g  
p y rid o s tig m in é  in  doses  o v e r  3 6 0  m g  d a ily  m a y  n e e d  m o re  
a g g ressiv e  th e r a p y .  In  th e  USA, lic e n s e d  d o ses  a re  
som evvhat h ig h e r , ran g ỉn g  u p  to  1.5 g  daily .

T he  d o se  s h o u ld  b e  d iv id e d  th ro u g h o u t  t h e  d a y  a n d , if 
n ecessa ry , th e  n ig h t, ac co rd in g  to  re sp o n se ; la rg e r  p o r tio n s  
o{ th e  to ta l  d a ily  dose  m a y  b e  g iv e n  a t  t im e s  o f  g re a te r  
ía tig u e .

P y rid o s tíg m in e  h a s  a lso  b e e n  g iv e n  a s  m o d iS e d -re le a se  
tab le ts , u su a lly  o n c e  o r  tw ic e  d a ily  b u t  th e s e  o H er less  
H exibility  o f d o sag e . If  n e c e s sa ry  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 tio n  o r  in  se v e re  cases  b y  v e ry  s lo w  
in tra v e n o u s  in je c d o n . Hovyever, th e  in tr a v e n o u s  r o u te  is 
h a z a rd o u s  a n d , i ỉ  u se d , a tro p in e  m u s t  b e  a v a ỉla b le  to  
c o u n te r a a  a n y  se v ere  m u sc a r in ic  re a c tio n s . P a re n te ra l  
doses  a re  a b o u t  o n e - th ir t ie th  o f  th e  u s u a l  o ra l  d o se .

To r e v e r s e  n e u r o m u s c u l a r  b l o c k a d e  p r o d u c e d  b y  
competitive neuromuscuỉar bĩockm, d o se s  o f  10 0  to  2 5 0

m icro g ram s/k g  (ab o u t 10 to  2 0  m g) h a v e  b e e n  g iv en  
in ư a v e n o u s ly , w ith  o r  p rec e d e d  b y  in tra v e n o u s  a tro p in e  
su lỉa te  0 .6  to  1.2 m g  to  c o u n te ra c t  a n y  m u sc a r in ic  effects. 
G ly co p y rro n iu m  b ro m id e  has  b e e n  u se d  as  a n  a lte m a t iv e  to  
a tro p in e .

P y iidostigm ine  is a lso  u se d  f o r  p ro p h y la x is  a g a in s t  th e  
n e u ro m u sc u la r  eữ e c ts  o ỉ  n e rv e  gas  p o iso n in g , in d u d in g  
soman, in  m ilita ry  c o m b a t u se  o n ly ;  th e  r e c o m m e n d e d  o ra l 
d o se  is 30 m g  e v ery  8  h o u rs  s ta r te d  a t  le a s t  s e v era l h o u rs  
b e fo re  exposure . If n e rv e  gas p o iso n in g  occurs , p y r id o -  
s tig m ỉn e  sh o u ld  b e  s to p p ed  a n d  th e  p a t ie n t  s h o u ỉd  b e  
tre a te d  iv ith  a tro p in e  a n d  p ra lid o x ỉm e  im m e d ỉa te ly .

In  th e  t re a tm e n t o ỉ  p a ra ly tic  I l e u s  a n d  p o s to p e ra tiv e  
u r ỉn a r y  r e t e n t í o n  p y r id o s tig m in e  b ro m id e  h a s  b e e n  g iv en  
in  o ra l doses of 60 to  2 4 0  m g.

F o r details ol doses in  c h ild re n , see  belovv.

Administration in children. T h e  u se  o f  p y r id o s tíg m in e  in  
d n ld re n  is s im ilar to  t h a t  in  a d u lt s  (see  U ses a n d  A d m in is -  
tra t io n , ỉb o v e ) .

UK licensed  p ro d u c t in ỉo n n a t io n  States t h a t  c h ild re n  m a y  
b e  g iven  py rid o stig m in e , as th e  b ro m id e , fo r  th e  t r e a tm e n t  
o f m y a s t h e n ia  g r a v is  in  a n  i n ió a l  o ra l d o se  o f 30  m g  for 
th o se  aged  u n d e r  6  y e a rs  o r  6 0  m g  fo r  th o se  a g e d  6  to  12 
y ears, rep e a ted  th ro u g h o u t  t h e  day . T h is  is in c re a se d  
g rad u a ỉly  b y  I n a e m e n ts  o f 15 to  30  m g  d a ily  u n t ì l  a  
sa tisỉac tõ ry  resp o n se  is o b ta in e d , w h ic h  is u s u a lly  yvith in  th e  
d osage  range  o f 30 to  3 60  m g  d a ily . A lte m a tiv e ly , t h e  BNFC 
suggests th a t  c h ild re n  ag ed  1 m o n th  to  12 y e a rs  m a y  b e  
g iv e n  a n  in itia l o ra l d o se  o l 1 to  1.5 m g /k g  daỉly , in c re a se d  
g rad u a lly  to  7  m g /k g  d a ily  in  6  d ỉv id e d  doses, to  a  u s u a l  to ta l 
do se  of 30 to  360  m g  daily . O ld e r  c h ild re n  m a y  b e  g iv e n  th e  
u su a l  a d u lt dose . In  th e  USA, a n  o r a l  do se  o f 7  m g /k g  d a ily  in  
5 o r  6  d iv ided  doses h a s  also  b e e n  su g g e ste d . T h o se  p a tie n ts  
w h o  req u ire  p a re n te ra l  th e r a p y  h a v e  b e e n  g iv e n  a n  
in ữ a m u sc u la r  o r  in tra v e n o u s  d o se  o f 50  to  1 5 0 m ic ro -  
g ram s/k g  (u p  to  a  m a x ũ n u m  o ỉ  10  m g) e v e ry  4  to  6  h o u rs .

In  th e  ư ẽ a tm e n t  o f  n e o n a ta l  m y a s th e n ia  doses  in  th e  
r a n g e  of 50 to  1 5 0 m ia o g r a m s /k g  b y  in tta m u s c u la r  
in je c tio n  o r  5 m g  o r a l l y  h a v e  b e e n  g iv e n  e v e ry  4  to  6 
h o u rs .  A ltem ativ e ly , th e  BNFC re c o m m e n d s  a n  o ra l  dose  
b a se d  o n  n e o n a ta l  vveight: in it ia l ỉy  1 to  1 .5  m g /k g , in c re a se d  
g rad u a lly  to  a  m a x im u m  of 10 m g , re p e a te d  th ro u g h o u t  th e  
day , a n d  g iv en  30 to  6 0  m in u te s  b e ỉo re  íee d s . T re a tm e n t  is 
ra re ly  n e ẽ d ed  b e y o n d  8  w eek s  o f  age .

F or th e  ư e a tm e n t  o f p a ra ly tic  l l e u s  a n d  p o s to p e ra tiv e  
u r in a r y  r e t e n t i o n ,  c h íld ren  h a v e  b e e n  g iv e n  o ra l d o ses  o f 
15 to  60 m g.

D e c re a se d  g a s tro in te s iin a l  m otìB ty. P a ra sy m p a th o -  
m im etics su c h  as p y r id o s tìg n ù n e  e n h a n c e  g astric  c o n tra c -  
tío n s  an d  in crease  in te s tin a l m o tility ; th e y  h a v e  b e e n  u se d  
in  con d itio n s  a s so d a te d  w ith  d e c re a se d  g a sơ o in te s tin a l  
m o tílity  (p. 1808.2).

Pyridostigm ine , g e n e ra lly  in  d o ses  o f 6 0  m g  u p  to  3 tim es 
daily , has b e e n  u se d  to  r e l ie v e  se v ere  c o n s tip a tio n  in  
p a tie n ts  vvith im p a ire d  in te s tin a l  m o tili ty  d u e  to  P a rk ln s o n ’s 
d isease .1 I t h a s  also b e e n  trie d  in  p a tie n ts  vvith c o n s tìp a tio n  
d u e  to  a u to n o m ic  n e u ro p a th y ;2 h o w e v e r ,  re su lts  h a v e  b e e n  
equ ivocal.

1. Sadịadpour K. py ridostỉgm ỉne  b ro m ỉd e  a n d  co n stip a tío n  in  P a rid n so n 's  
dỉsease. J A M A  1983; 249 : 1148.

2. B harucha A £. t í  a i  P ỉlo t s tudy  o í p ý r ỉdostigm ine  in  co n stỉp a ted  p a d en ts  
w ith  a u tonom íc  lie u ro p ath y . Q in  A u to n  R a  2008; 18: 194 -202 .

Growth hormone deỉìciency. A lth o u g h  th e  v a lu e  o f sti- 
m u la te d  grovvth h o rm o n e  s e c re tio n  tes ts  in  c h ild re n  has 
b e e n  q u e s tio n e d  (see  G rovvth R e ta rd a tio n , p . 1921 .3 ), 
p y rid o stig m in e  w ith  so m a to re lin  h a s  b e e n  fo u n d  to  b e  a 
p o te n t  and  re p ro d u d b le  tes t fo r  d is tin g u ish in g  a d u lts  w ith  
s ev ere  grovvth h o rm o n e  d e íid e n c y  fro m  n o rm a l su b je c ts .‘ 
H ow ever. th e  c o m b in a tio n  is n o t  effec tive  in  p a tie n ts  o v e r  
55 years o f age,2 a n d  so m a to re lin  w ith  a rg in in e  is g e n e r-  
a lly  p refe rred  vvhere a n  a lte m a t iv e  to  th e  gold  S tan d ard  of 
th e  in su lin -to le ra n ce  tes t is r e q u i r e d .1

1. Chigo E, a  a l. D iagnostlc and  th e ra p e u tỉc  uscs o f grovvứi h o rm o n e-  
rclcasing substances ỉn  adu ỉt a n d  e ỉderiy  subjeccs. B aiỉlicra  Q in  
Enấocùnol M tíab  1998; 1 2 :3 4 1 -5 8 .

2. V icrhappcr H, t í  a t. T h e  use  o ỉ th e  py rídostigm ỉne  grovvth h o rm o n e-  
reỉeasing ho rm o n e  stim uU tíon  te s t to  d e tec t grovvứi ho rm o n e  d e fid e n cy  
in  patien ts w ith  p itu ỉta ry  a d en o m a s. M etabolism  2002; 51: 3 4 -7 .

Nerve gos poisoning. P y r id o sn g m in e  h a s  b e e n  u s e d  p ro -  
p h y la a ic a lly  to  p ro te c t  so ld ie rs  in  th e  e v e n t  o f  a n  a tta c k  
vvith n e rv e  gas a g e n ts  (p . 2 5 6 8 .3 )  th a t  in h ib i t  ace ty lch o li- 
n e s te rase .1 P y rid o stíg m ln e  b in d s  rev e rs ib ly  to  acety lch o li-  
n es te rase  a n d  p ro v id e s  a  p ro te c te d  s to re  I ro m  w h ic h  a cet- 
y lch o lin es te ra se  is l a te r  r e le a s e d .1'3 P ro p h y la x is  w ith  
p y rid o s tig m in e  g re a tly  e n h a n c e s  th e  e fficacy  o !  t te a tm e n t  
w i th  a tro p in e  a n d  p ra lid o x im e  a g a in s t e x p o s u re  to  soman 
b u t  i t  is n o t  e S e c tiv e  a lo n e  a n d  m a y  n o t  b e  u n iío rm ly  
e llec tiv e  a g a in s t o th e r  n e rv e  a g e n ts .1 G iv ln g  3 0  m g  of 
p y rid o stig m in e  e v e ry  8 h o u rs  p ro v id e s  t h e  o p t ím u m  level 
õ f  p ro te c tio n 2 an d , ã lth o u g h  ã d v e rs e  effec ts  a re  c o m m o n  
a t  th is  dosage, th e  p e r ío rm a n c e  o f  m ilita ry  d u tíe s  is  n o t 
im p a ired .4 Hovvever, n e u ro lo g ic a l  sy m p to m s in  v e te ra n s  
su ffering  th e  so -ca lled  G ulf W a r  S y n d ro m e  a p p e a r  to  b e

The Symbol t  denotes a preparation no longer actively marketed
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m o re  c o n u n o n  in  th o se  w h o  r e p o i te d  e x p o s u re  to  a  r a n g e  
o f  p o tc n t ìa l ly  to x ic  s u b s ta n c e s  vvhich i n d u d e  p y r id o -  
s tìg m in e .5 I t  h a s  b e e n  su g g e ste d  t h a t  th e s e  s y m p to m s  m a y  
b c  ev id e iỊc e  o f  o rg a n o p h o s p h a te - in d u c e d  p o ly n e u r o p a th y  
re s u l tin g  f ro m  e x p o s u re  to  a  c o m b in a tio n  o f o rg a n o p h o s -  
p h o m s  c o m p o u n d s  a n d  o t h e r  c h o lin e s te ra s e  in h ib i to r s  
su  c h  as  p y r id o s tig m in e .4 A s tu d y  in  hens’ (a s p e d e s  su sce p - 
tib le  to  a n tic h o lin e s te ra se s )  h a s  a lso  (o u n d  sy m p to m s  o f 
e n h a n c e d  n e u r o to x id ty  w h e n  p y r id o s tíg m in e , t h e  in se c t  
r e p e l le n t  d ie th y lto lu a m id e , a n d  th e  p y r e th ro id  in se c tìc id e  
p e n n e th r in  w e re  u s e d  to g e th e r .

1. U n ite d  S tate s A rm y . M ed ica l m anagem ertí o f  ehem ica! ca su a ltìa  h an db oek , 
3 rd  ed . A b crd ee n . M âry U n d : M ed ica ỉ R esearch  I n n ỉtu te  o f C hem ical 
D efen se ;I9 9 9 . A lso  ãvailab le  a t:  h ttp : //w w w .b ro o k s id e p ress .o rg / 
P ro d u c u /O p e ra t ío n a lM e d ỉd n e /D A T A /o p e ra iio n a lm e d /M a n u a ỉs /R e d -  
H andboỡ k /O O lT ltleP age.h tm  (accessed  15 /0 2 /0 6 )

2 . M in istry  o i  D eíen c e . M ed ica ỉ m a n u a l ữ / defence agam st Chem ical agents. 
L o ndon : H M SO , ỉ  9 87 . (JS P 312).

3. A o o n y m o u ỉ. P re v en tỉo n  a n d  tr e a u n e n t  o í in ju ry  from  C hem ical w a r ía re  
a g e n ú . M e d  Le tt D r u p  T h e r  2 002; 44 : 1 -4 .

4 . K ee le r JR , et a l. Py ridosrigm ine  u se d  as a n e rv e  ag en t p r e tre a tm e n t 
u n d e r  w ar tim e  c o n d ltỉo n s . J A M A  1991; 266: 6 9 3 -5 .

5. T h e  Iow a  P ersian  G u lí S rudy  G ro u p . S e ư -rep o rte d  ilỉness a n d  H ealth  
s ta tu s  a m o n g  g u lí w a r  ve terans : a  p o p u la ú o n -b a se d  ỉ tu d y . J A M A  1997; 
27 7 : 238 -457

6 . H aley RW , K urt TL. S e lí-rep o rte d  e x p o su re  to  n e u ro to x ỉc  Chem ical 
com b ín ario n s in th e  gu lf w a r  a c ro s s -s e a io n a l cp idem iologic  s tu d y . 
J A M A  1 9 9 7 ;2 7 7 :2 3 1 - 7 .

7 . A bou-D on ia  MB, t í  a ĩ . N e u ro to x ic ity  rcsu lting  ừ o m  c o cx p o su re  10 
py rid o stig m tn e  b ro m id e . DEET. a n d  p e rm e th r in : im p lica tions o í  g u lí w ar 
Chem ical e x p o su re . J  Toxico l E n v iro n  H ea lth  1996; 48 : 3 5 -5 6 .

O rth o s to t ic  h y p o te n s io n .  P y r id o s tig m in e  h a s  b e e n  in v e s ti-  
g a te d  in  th e  ơ e a tm e n t  o f  o r th o s ta t ic  h y p o te n s io n  
(p. 1 6 3 4 .3 ). A  rev ie sv 1 o f 4  s in g le -d o se  s tu d ie s  a n d  a  fol- 
lovv-up  s u rv e y  ( in v o lv ũ ig  a  to ta l  o f  106 p a tie n ts  a n d  g e n -  
e ra lly  r e p o r t in g  a n  im p r o v e m e n t  in  h a e m o d y n a m ic  m e a -  
su re m e n ts )  c o n d u d e d  th a t  t h e r e  w a s  i n s u í í id e n t  lo n g - 
t e i m  d a ta  to  s u p p o r t  th e  r o u t in e  u se  o f  p y r id o s tig m in e  in  
t h e  t r e a tm e n t  o f  o r th o s ta t ic  h y p o te n s io n .

1. G ales B J, G ales M A . Pyrídostlgm ỉne  ỉn  th e  t r e a u n e n t  o í o rth o s ta tic  
in to le ran c e . A n n  Ph arm ãco the r  2 007 ; 4 1 : 3 1 4 -1 8 .

P o sh p o lio m y elH is  s y n d ro m e .  A ỉth o u g h  p y r id o s tig m in e  
h a s  b e e n  r e p o r te d ' in  so m e  p a t ie n ts  to  r e d u c e  ỉa t ig u e  a sso - 
d a t e d  w i th  p o s t-p o lio m y e li tis  s y n d ro m e . a  sy s te m a tic  
r e v ie w  ỉa i le d  to  A nd  a n y  b e n e H t.2 D o ses  u se d J h a v e  
ỉn d u d e d  30  m g  d a ily  in c re a se d  g ra d u a lly  to  a b o u t  6 0  m g  
th r e e  tũ n e s  d a ily  b u t  a d v e rse  e ííe c ts  a re  c o m m o n .

1. T ro jan  DA, C a sh m a n  NR. A n tỉc h o lin e s te ra ses  in  p ost-po iiom yelitỉs  
sy n d ro m e . A n n  N  Y A c a d S à  1995; 75 3 : 2 8 5 -9 5 .

2 . K o o p m a n  FS, t í  a l . T reacm en t ío r  po stp o lio  sy n d ro m e . A vaiỉab le  ỉn  T he  
C o c h ran e  D a tabase  o f  Sys tem atic  R eview s; Issue  2. C h ỉc h e s te r  Jo h n  
W lley ; 201 ỉ (accessed  1 2 /0 4 /1 1 ).

3 . T h o rste in sso n  G. M a n a g e m e n t o ỉ po stp o ỉio  sy n d ro m e . M ayo ơ i n  P roc  
1997; 72 : 6 2 7 -3 8 .

Adverse Effects, Treatment, and Precautions
A s fo r  N e o s tig m in e , p . 6 8 8 .2 . I t  h a s  b e e n  s ta te d  th a t  
m u sc a r in ic  a d v e rs e  eH ects o c c u r  less h e q u e n t ly  w ith  
p y r id o s tìg m ỉn e  ư e a tm e n t  t h a n  w i th  n e o s tig m in e .

Breast feeding. P y r id o s tìg m in e  w a s  p r e s e n t  in  th e  b re a s t  
m ilk  o f 2  n u rs in g  m o th e r s ,  re c e iv in g  m a in te n a n c e  th e r a p y

fo r  m y a s th e n ia  grav is , in  a  c o n c e n tra t ìo n  b e tw e e n  36 a n d  
1 13%  o f th a t  in  m a te rn a l  p la s m a ,1 b u t  i n  b o th  cases  th e  
d o se  in g e s te d  p e r  k g  b o d y - w e ig h t  b y  th e  n u r s in g  in ía n t  
vvas 0 .1 %  o r  less o í  t h a t  in g e s te d  b y  th e  m o th e r .  M a te m a l  
m e d ic a tio n  vvỉth p y r id o s tig m in e  s h o u ld  b e  n o  o b s ta d e  to  
b re a s t  íe e d in g , a t  lea s t  w i th  d o se s  in  th e  r a n g e  o ỉ  180  to  
3 0 0  m g  da ily .

O n  th e  b a s is  o f th is  s tu d y , th e  las t a v a ila b le  g u id a n c e  
f ro m  th e  A m e ric a n  A c a d e m y  o f P e d ia tr íc s  c o n s id e re d 2 th a t  
p y r id o s tíg m in e  is u s u a lly  c o m p a tib le  vvith b re a s t  ỉee d in g .

1. H ardell L-I, t í  a i . P y ridostỉgm ỉne  ỉn  h u m a n  b re a s t m ilk . B r  J  C ỉin  
Pharm aeo l 1982; 14; 5 6 5 -7 .

2. A m erican  A cadem y o f  P ed ia trics. T h e  tra n s íe r  o í d rugs a n d  o th e r  
Chem icals ỉn to  b u m a n  m iỉk . P td iũ tr ía  2001 ; 108: 7 7 6 -8 9 . [R e tỉred  M ay 
2010] C o rrec tỉo n . ib id . ; 1029 . A ỉso  availab le  a t:  b n p ://aa p p o llc y . 
a ap p u b lic a U ons.org /cg i/c o m e n t/fu l l/p e d ia ư ỉc s%  3b 1 0 8 /3 /7 7 6  (accessed 
15 /02 /06 )

E ffectỉ o n  lh e  ịo in ts . S e v e ra l y e a rs  a f te r  s ta r tin g  o ral 
p y r id o s tig m in c  b ro m id e  6 0  m g  Ave tim es d a ily , a  m id d le -  
aged  w o m a n  h a d  e p iso d e s  o f b ỉla te ra l a r th ra lg ia  a n d  
h y p e ra lg e sia  o f h e r  h ip s , k n e e s , toes, a n d  s h o u ld e r s .1 
S y m p to m s reso lv e d  w h e n  p y rid o s tig m in e  w a s  s to p p e d  a n d  
re c h a lle n g e  w a s  p o s itiv e  o n  se v era l occasions.

1. R osied t A. S tálberg  E. Jo im  p a in  a n d  hypera lgesla  d u e  to  py rídosiigm ine  
b ro m id e  in  a p a tiem  w ith  m y a s th e n ia  g ravis. Neuroiogy  2004 ; 6 2 :8 3 5 -6 .

Ị P o r p h y r ia .  T h e  D ru g  D a ta b a se  fo r  A cu 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 tre  (N A PO S) a n d  
th e  P o rp h y ria  C e n tre  S w e d e n , dassiA es p y r id o s tig m in e  as 
p ro b a b ly  n o t  p o rp h y rin o g e n ic ;  it m a y  b e  u s e d  as  a  d ru g  of 
fư s t c h o ic e  a n d  n o  p re c a u t io n s  a re  n e e d e d . '

1. T he  D rug  D atabase  ỉo r  A cu te  P o rp h y ria . A vaiỉabỉe a t:  h ttp : //w w w . 
d ru g s-p o iv h y ria .o rg  (accessed  2 7 /0 7 /1 1 )

P sy c h o s is . P o s to p e ra tiv e  p sy c h o sis  in  a  p a tie n t  w i th  m y as- 
th e n ia  g rav is  w h o  re c e iv e d  la rg e  doses o f p y r id o s tig m in e  
b ro m id e  w a s  a tt r ib u te d  to  b ro m id e  in to x ic a t io n ,1 b u t  th is  
d iag n o sis  h a s  b e e n  c h a lle n g e d .2

ỉ . R o th en b e rg  D M . t í  a l . B ro m id e  in to x ica tio n  secondary  10 py ridosrigm ine  
b ro m id e  th e ra p y . J A M A  1990; 263 : 1121 -2 .

2. Seneca l P-E, O ste rioh  J .  C o n íu à o n  f ro m  py ridostỉgm ine  b rom ỉde : w as 
th e re  b ro m id e  in to x ica tio n ?  J A M A  1990: 264: 4 5 4 -5 .

R e n a l im p a irm e n t.  D u r in g  u se  o f p y r id o s tig m in e  fo r th e  
rev e rsa l o f n e u ro m u s c u la r  b lo c k a d e  p ro d u c e d  b y  co m p e ti-  
tiv e  n e u ro m u s c u la r  b lo ck e rs , p y r id o s tig m in e  k in e tic s  w e re  
n o t  s ig n iA can tly  d iA e re n t a f te r  r e n a l  tra n s p la n ta ó o n  in  5 
p a tie n ts  c o m p a re d  vvith th o se  in  5 p a tie n ts  w i th  n o rm a l 
r e n a l  h m c t io n . H o w e v e r, in  4  a n e p h r ic  p a tie n ts  t h e  elim i- 
n a tio n  h a lí - li ỉe  w a s  s ig n iỉic a n tly  in c re a se d  a n d  th e  p lasm a  
d e a ra n c e  sig n iA can tly  d e c re a s e d .1 I t a p p e a re d  th a t  a b o u t 
7 5 %  o f th e  p lasm a  d e a r a n c e  o f p y r id o s tig m in e  d e p e n d e d  
o n  re n a l  fu n c tio n .

1. C ronne lỉy  R. t í  a ỉ . P y rid o sũ g m in e  k ỉn e ú cs  w ith  a n d  w iih o u t ren a ỉ 
h in c tio n . C lin  P h a n ru xo l T h e r  1980; 2 8 : 7 8 -8 1 .

Interadions
As ỉo r  N e o s tig m in e , p . 6 8 8 .3 .

Pharmacokinetics
P y r id o s tìg m in e  b r o m id e  is  p o o r ly  a b s o rb e d  f r o m  th e  
g a s tro in te s tin a l  tra c L  I t  u n d e rg o e s  h y d r o ly s is  b y  c h o lin .:s -  
te ra se s  a n d  is a lso  m e ta b o lis e d  in  t h e  l iv e r .  P y r id o s t ig m in e  is 
e x c re te d  m a in ly  i n  t h e  u r in e  a s  u n c h a n g e d  d r u g  a i d  
m e ta b o li te s .  P y r id o s t íg m in e  c ro s se s  t h e  p la c e n ta  a n d  is 
d is t r ib u te d  in to  b r e a s t  m ilk  (se e  B r e a s t  F e e d in g , a b o v ỉ ) .  
P e n e tr a tìo n  in to  t h e  CN S is p o o r .

I t  h a s  b e e n  s u g g e s te d 1 Ạ a t  d a  ta  í ro m  p h a r m a c o k in e  dc 
s tu d ie s  o f  p y r id o s t ig m in e  m ig h t  h a v e  v a r ie d  b e c a u s e  o f  t  l e  
a n a ly tic a l  m e th o d s  u s e d  o r  in a p p r o p r ia te  s to ra g e  c o n d it io  ns 
o f  p lasm a  sa m p le s ;  i t  w a s  r e c o m m e n d e d  t h a t  s a m p le s  s h o i  Id  
b e  a d d iA e d  a n d  s to r e d  a t  -7 5  d e g re e s .  M e a n  t e r m ữ a l  
e lim in a tio n  h a lM iíe  w a s  2 0 0  m in u te s  in  11 h e a l t h y  s u b je  t s  
g iv e n  6 0  m g  o f  p y r id o s t ig m in e  o raU y ; p e a k  p l a s n a  
c o n c e n tra t io n s  w e r e  o b ta in e d  1 to  5 h o u r s  a f te r  d o s ir g .  
T h e  m e a n  te r m in a l  e l im in a t io n  h a lf - life  a í t e r  a  4 - n g  
in ư a v e n o u s  in íu s io n  in  10 o f  t h e s e  su b je c ts  w a s  »7 
m in u te s .1 O ra l b io a v a ila b ili ty  w a s  c a lc u la te d  to  v a r y  f rc m
11 .5  to  1 8 .9 % . I n  a n  e a r l ie r  s tu d y  fo o d  d id  n o t  a p p e a r  '0 
a ffec t b io a v a ila b ili ty  b u t  d id  d e la y  th e  t im e  tc ik en  to  a c h ie  'e  

Ị p e a k  p lasm a  c o n c e n t r a t io n s .2 I t  a p p e a r s  t h a t  7 5 %  o f t le 
I p lasm a  c le a ra n c e  o f  p y r id o s t ig m in e  d e p e n d s  o n  r e r a l  

fu n c t io n .J 3 -H y d ro x y -lV -m e th y lp y r id in iu m  h a s  b e e n  id e  1- 
t iíie d  as  o n e  o f t h e  3 m e ta b o li te s  iso la te d  í r o m  th e  u r in e  Dl 
p a tie n ts  ta k ỉn g  p y r id o s t ig m in e .4

1. B reyer-P ía ff  u ,  t t  a l . P y r id o s tig m in e  k in e ú c s  in  h e a l ih y  sub jeccs a i d  
p a t ỉe n u  w iih  m y a s th e n ia  g rav is . c t in  P h a rm a co l Ther ỉ  985 ; 37 : 495-51 ỉ .

2 . A qu llo n iu s S-M , t í  a l . P h a rm a c o k ỉn e tỉc s  a n d  o ra l b io a v a ỉla b il ity  o í 
py rid o stig m ỉn e  in  m a n . E u r J  ơ i n  P h a rm a co l 1980; 18 : 4 2 3 - 8 .

3. C ro n n e ỉly  R .  t í  a L  P y rỉd o stig m ỉn e  k in e tic s  w ith  a n d  w i th o u t  re : al 
ỉu n c tio n . C ỉin  P h a rm a co l T h e r  Ỉ9 S 0 : 2 8 : 7 8 -8 1 .

4. S om an i SM . t í  a l . P y r id o s tig m ỉn e  in  m a n . C lin  P h a rm a co l T h e r  1972; 3: 
3 9 3 -9 .

Preparations
Proprietary Preparo tions (d eta ilỉ a re  g iven  in  V o lum e B)

Single-ingredient Pre p o rotions. A r g M estin o n : P irid o s t; Au ỉ- 
traL: M esúnon ; Austria: M estinon ; Belg.: M estin o n ; Bra .: 
M esdnon ; Canad.: M e ỉtin o n ; chũe: M estin o n ; Cz.\ M e s tin o i;  
Denm.: M estinon ; Fin .: M estinon ; Fr.: M estin o n ; G e r Kal 
m in ; M estinon; G r.: M estinon ; Hong Kong: M estin o n ; Hutti .: 
M estinon; India: D istinon; G ravitor; M esilon; M u sto n e ; M ye :- 
tin ; Indon.: M estinon ; IrL: M estinon ; Israel: M e stin o n ; Ita’.: 
M estinon; Malaysia: M estinon ; Mex.: M estin o n ; Neũ
M estinon; Norw.: M esrinon ; NZ: M estin o n ; Phũipp.: A stino  1; 
M estinon; P yrinon; Pol: M e s tin o a ' PorL: M estìn o n ; Rus.: Kal 
m in  (KanHMMH); S.Afr.: M e s tin o n t;  Singapore: M estin o  t; 
Spain: M estinon ; SwetL: M estin o n ; Switz.: M estm o n ; Tha.: 
M estinon; P yrim ine; Turk.: M estin o n ; UK: M estín o n ; N e r  e 
A gent P re -T rea tm en t T ablet Set L1A1; USA: M estin o n ; Vene..: 
M estinon .

Pharmqcopoekd Preparcrtions
B P 2014: P yrídostigm ine  Tablets;
U SP 36: P yridostigm ine  B rom ide In jec tion ; P y ridostigm ú e 
B rom ide Syrup; Pyridostigm ine  B rom ide Tablets.

All cross-reíerences reíer to entries in Volume A
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