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ProỊỊIe
S o d lu m  s ilic o flu o rid e  i ỉ  u se d  a s a  so u rc e  o i  U u o rid e  (se e  
S o d iu m  F h io r id e , p . 2 0 8 9 .2 ) ío r  th e  U u o rid a tio n  o i  d rin k in g  
w a te r . I t  h a s  a lso  b e e n  c o n s id e re d  ỉo r  in d u s io n  in  o ra l 
h y g ie n e  P ro d u c ts .

O th e r s ilic o U u o rid e  (U u o ro s ilic a te ) s a lts  p e rm ltte d  fo r u se  
in  o ra l h y g ie n e  P ro d u c ts in d u d e  a m m o n iu m  s ilic o ũ u o rid e , 
m a g n e ã u m  à lic o A u o rid e . and  p o ta ss iu m  s ilic o U u o rid e . 

S o d iu m  s ilic o ũ u o rid e  h a s a lso  b e e n  u se d  in  in s e c tid d e s .

Sorbitol
E420; D-Sorbitol; Sorbitoli; Sorbitòlisr Sorbitolum; Szorbit; 
Cop6 wn CopÓMTO/i.
Ữ-Gluđtol.
CsH ,A = 1812
CAS — 50-70-4: 7 ■■ '
ATC ̂ 4 Ạ06ADỊ8; Ặ06AGÓ7; 8050(02; VQ4CCQỈ.
ATC Vet —  QA06AD18; QA06AG07; 08050(02; Q704CC0L 
VNII —  506T60A25R.

P h a rm a c o p o e ia s . In  Chỉn., Eur. (se e  p . v ii) , Jpn, an d  Viet. 
A lso  in  USNF.

Effects on the gostrointesHnd  trod. Sorbitol is oỉten used 
as a sweetener in sugar-íree preparations and the risk oỉ 
sorhitol-induced diarrhoea assodated with such Products 
has been highlỉghted.1*4 Chronlc sorbitoỉ-inducêd diarr- 
hoea wlth assodated pneumatosis intesdnalls has been 
reported ỉn a child given 21.7 g sorbitoỉ daily in liquid 
medications.5 Colonic and upper gastrointestinal necrosis, 
induding some íatalities, have been reported aỉter use oỉ 
sodỉum polystyrene sulỉonate in soibitol and may have 
been assodated with the soibitol component. see 
p. 1575.3.

It has also been suggested that sorbitol contributed to the 
morbidity in a patient who developed septicaemia as a 
complication oỉ intestinal pseudo-obstrucrion, aíter the use 
o i  charcoal with sorbitõl to treat sell-poisoning with 
theophylline.6 It was suggested that gaseous diỉtension after 
bacterial metabolism oỉ sorbitol had rendered the bowd 
wall ischaemic {adlỉtating passage oí bacteria or of 
endotoxin in to the systemic drculation.
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u s  in d u d e s  o n ly  S o rb ito l S o lu tio n .
P h . E u r . 8 :  (S o rb ito l). A  w h ite  o r a lm o st w h ite  c ry s ta llin e  
p o w d e r. I t  e x h ib its  p o ly m o rp h ism . V e ry  so lu b le  ỉn  w a te n  
p ra c tic a lly  in s o lu b le  in  a lc o h o l.
U S N F  3 1 : (S o rb ito l). W h ite , o d o u rle ss , h y g ro sco p icp o w d e r, 
g ra n u le s , o r c ry s ta llin e  m asse s h a v in g  a  sw e e t ta ste  w ith  a 
c o ld  se n sa tio n . S o lu b le  1 in  0 .4 5  o ỉ -vvater; s p a rin g ly  so lu b le  
in  a lco h o h  p ra c tìc a lly  in s o lu b le  in  so lv e n t e th e r. p H  o f a 
1 0 %  w /w  s o lu tio n  in  w a te r is  b e n v e e n  3 .5  a n d  7 .0 .

bxomporibdHy. F o r re íe re n c e  to  th e  in c o m p a tib ility  o f 
so rb ito l -vvith  h y d ro x y b e n z o a te s , see  p . 1 7 5 7 .3 .

Uses and Administration
S o rb ito l is  a  p o ly h y d ric  su g a r a lc o h o l (p o ly o l) w ìth  a b o u t 
h a lf  th e  sw e e te n in g  p o w e r o ỉ su c ro se . I t  o cc u rs  n a tu ra lly  ỉn  
tn a n y  fru it s  a n d  v e g e ta b le s a n d  is  p re p a re d  c o m m e rd a lly  b y  
th e  re đ u c tio n  o ỉ g lu co se .

I t  h a s  b e e n  g iv e n  a s a  3 0 %  so lu tio n  a s a n  a lte m a tiv e  to  
g ỉũ co se  in  p a re n te ra l n u tr it io n  (p . 2 0 4 4 .1 ) b u t its  u se  is  n o t 
re co m m e n d e d  b e cau se  o f th e  r is k  o f la c t ic  a d d o s is .

S o rb ito ỉ m a y  b e  g iv e n  a s  a n  o sm o tic  la x a tiv e  in  th e  
m an a g e m e n t o f c o n stip a tìo n  (p . 1 8 0 4 .3 ); d a ily  d o ses o f 
a b o n t 1 4  to  4 2  g  o ra lly , o r 3 0  to  3 6  g re c ta h y  h a v e  b e e n  u se d .

. S o lu tio n s  c o n ta in in g  a b o u t 3 %  o f so rb ito l a re  u sed  as 
iir ig a t ìn g  U u id s in  tra n s u re th ra l s u rg ic a l p ro c e d u re s .

S o rb ito l w a s ỉo rm o ỉy  g iv e n  in ư a v e n o u s ly  a s a  5 0 %  
s o lu tio n  a s a n  o sm o tic  d iu re t ic

S o rb ito l a lso  a c ts  a s a  b u lk  sw e e te n in g  a g e n t. I t  is  u se d  in  
lỉm ite d  q u a n titie s  a s a  sw e e te n e r in  e n e rg y -re d u c e d  đ ia b e tic  
ỉo o d  P ro d u c ts . I t  is  a lso  u se d  a s a n  a lte m a tiv e  to  su c ro se  in  
m a n y  su g a r- ỉre e  o ra l lỉq u id  p re p a ra tio n s  a n d  in  su g a r-fre e  
lo o d s a s it  is  le s s  lik d y  to  c a u se  d e n ta ỉ c a r ie s .

S o rb ito l a lso  h a s h u m e c ta n t a n d  s ta b ilis in g  p ro p e rtie s  
a n d  is  u se d  in  v a rio u s  p h a rm a c e u ứ c a l a n d  c o sm e tíc  P ro d u c ts 
in d u đ in g  to o th p a ste .

Adverse Effeds andPrecautions
A s ỉo r  P ru c to s e . p . 2 0 6 8 .2 ..

E tte d s  o n  a ia d ro iy te  b a k m c e . S o rb ito l is  u se d  a s a  v e h id e  
ỉn  so m e  p ro p rie ta ry  p re p a ra tìo n s  o í a c tiv a te d  c h a rco a l 
ỉn te n d e d  to  re d u c e  đ ru g  a b so rp tío n  a fte r p o iso n in g ; th e  
so rb ito l in c re a s e s  th e  p a la ta b ility  o f th e  p re p a ra tio n  an d  
a lso  p ro d u ce s a n  o sm o tic  d ia rrh o ẽ a  th a t ía c ilita te s  e lim in a -  
tio n  o ỉ th e  a c tiv a te d  c h a rc o a ỉ an d  a d so rb e d  d ru g . R e p e a te d  
d o ses o ỉ su c h  p re p a ra tio n s  a re  o fte n  a d vo ca te d  b u t th e re  
h a v e  b e e n  re p o rts1' 5 o i  s e v e re  so rb ito l- in d u c e d  h y p e m a - 
tra e m ia  in  a d u lts  a n d  c h ỉld re n . In  a ỉl c a se s, c h a rc o a l in  a 
7 0 %  so rb ito l su sp e n s io n  h a d  b e e n  g iv e n . I t  h a s  b een  
re co m m e n d e d  th a t U u id  a n d  e le c tro ly te  b a la n c e  b e  m o n i- 
to re d  c lo s e ly , a n d  th a t p re p a ra tio n s  w ith  lo w e r c o n c e n ơ a - 
tio n s  o í so rb ito l b e  u se d  ư  p o ss ib le .2-3 F o r d eb a te  a b o u t 
s u d i m u ỉtip le  d o se th e ra p y  se e  P o iso n in g , u n d e r A c tiv a te d  
C h a rc ọ a l. p . 1 5 3 8 .1 .
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Porphyría. T h e  D ru g  D a tab ase  fo r A c u 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 ư e  (N A P O S ) an d  
th e  P o rp h y ria  C e n ơ e  S w e d e n , d a ss ih e s  so rb ito l as n o t p o r- 
p h y rin o g e n ic  it  m a y  b e u sed  a s a  d ru g  o í f ir s t  c h o ic e  an d  
n o  p re c a u tio n s a re  n e e d e d . 1

1. The Drug Daubose loc Acuce Porphyria. Avaỉiabỉe 4L’ hrtp://mvw. 
drugs-poiphyria.org (accessed 07/10/11)

Pharmacokinetics
S o rb ito l is  p o o rly  ab so rb ed  h o m  th e  g a s tro in te s tin a l tra c t 
a fte r o ra ỉ o r re c ta l u se . I t  is  m e ta b o lỉse d  m a in ly  m  th e  lỉv e r , 
to  fru a o s e  (se e  p . 2 0 6 8 .3 ), a  re a c tio n  c a ta ly se d  b y  th e  
e n zym e  so rb ito l d e h y d ro g e n ase . So m e so rb ito l m ay  be 
c o n v e rte d  d ire c tly  to  g lu co se  b y  th e  e n zym e  a ld o se  
re d u c ta se .

Preparatìons
Proprietary Preparotioos (d e ta ils a re  g iven  in  V o lu m e  B )

Sôig lo ingradicnt Preparations. AustraL: S o rb ila x ; Braz.: M in i- 
la x ; Rus.: S o rb it (C o p ổ irr); Swed.: R e su la x .

Mulli-in g red ien t ProporoHons.  Arg.: H um ectan te B u cab  M icro - 
n em a; AustraL: A q u ae ; C arb o so ib  X S ; F le e t M icro -E n e m a t; 
M ìc ro la x ; Austria: G lan d o san e ; M ic ro k lis t; Y a l; Beíg.: M ic ro la x ; 
S p ag u lax S o ib ú o lt; Braz.: A n e k ro n ; C o la ch o h a ; H e p a lin ; H epa- 
to x ; CatuuL: C h arac  T o l: C h a ico d o te ; M ic ro la x ; M o i-S tin  Chữe. 
Secan d ; S o lu d o n  Irrig a d o n  V esica l-h  T ab le ta s P h illip s ; U read in  
R x  P S ; Cz.: Y a l; Denm.: K ly x ; Pin.: K ly x  M ic ro la x ; Fr.: A c ti- 
g e sst; A p ila x e ; A x tis ia l; C ic a trid in e ; H ep ag rum e; H ep a rg ito l; 
M icxo la x ; N ìv a b e to lt: P a ra p sy lliu m ; Sch o u m ; S p ag u lax au 
S o rb ito lt; S S T f; Ger.: F la ca n  F re k a -D ra in je t P u iis o le t; 
G lan d o san e ; M ic ro k lis t; S a liv a  n a tu ra ; X e ro tín ; Y a l; Gr.: C o lly re  
V ita p h a ko t S u p rin ; H ững K ong: G lan d o san e ; M ic ro ia x t; O sm o- 
h in d in t ; S a liv a rtt: H ung .: B a la n so l; R e h y d ro so lt; India: A l- 
L iv e ; A lk a so l-P ; A m in o co re  5-S P lu s ; A m in o tu s io n ; A n o re x in  
P lu s ; A q w e t B io íe ru m  P o rte ; B io ffln ; B ro ỉe n to L' C e le m in ; C d e- 
m ix  Com bú C y a p tin -S F ; C ya p tin ; C yp -L ; C yp in e -T S ; C yp o lin ; 
C yp o n -t C yp re a-T / C yp ro b it; D ecyp -P ; P e rrico s ; P e rrito p  Iro n  
T o n ic  P en o A t; F o rliv ; F o rtil; G a stro rym e ; G e lu s iỉ P lu s ; G ro- 
w ứ e ; H aem atin g a : H b -R ich ; H ep ach o l; H e p o lin e : H e rm in ; L ivo - 
d p ; M e co lin ; S ilo xo g e n e ; S o rb ilin e ; S o rliv ; Im to n .: A m in o h isin  
L ; A m in o ve l' A m noreb  C e le m in ; P e ro b io n ; In tra ỉu s b i S X -E ; 
L a x a re c  M ic ro la x ; N u triso l-S ; P an  A m in  G ; P ro n ita ; T u to íu s in  
L C ; T ú to h is in  O p S ; V a la m in ; Israel: B io la x  P ro te cc  B io la x t ; 
C h arco d o te ; S p ra y  M in t; Ito L : C itro e p a tìn a Ỷ ; M a cro la x ' N o vi- 
la x ; S o rb id ứ ; Jpnr. L a rte c  G ; Mex.: C ly ss-G o ; Netk.: K ly x ; 
M ic ro la x ; Norw.: K ly x ; M ìcro la x ' N Z : C arb oso rb  X S ; M ic ro la x ; 
PoL: P u riso le  S M f; R e k tio la x ; PorL: d y ss-G o ; G lan d o sa n e t; 
P u riso le ; Rus.: A m in o so l (A m hbocoa) ; H ep aso l A  (renaco n  A ); 
EB g h m ix (XaôM HXc); M icro la x  (M n p o aa cc); R eo so rb ila ct 
(PeocopổK narr); S o rb iỉa c t (C o p ổ ra a rr); S ^ Ịr .:  A g o fe íl+ ; Singa
pore: C h arco d o te ; M ic ro la x ; M in ica  S ; O sm o h in d in ; Spain: 
S u g a rb ilt; Swed.: K ly x ; M iư o la x ; O m n ila x ; Switz.: A g aro l 
S o ftf; G lan d o san e ; M ic ro k lis t; M ic ro la x ; P u rsa n a ; Y a L  Thai.: 
G lan d o san e; Turk.: c h a rũ o  S o rb ito lt; K a n s lla k ; ỉá b a la k s ; Saba- 
la k s ; Y a t UK: G lan d o san e ; L u b o ra n tt; R e la x it; S a liv a  N a tu ra ; 
s s T ; X e ro tin ; Ukr.: H epaso l A  (Teascoa A ) ; La cto p ro te in -C  
(H arro n p ơ ren H C ); R e o so rb ila ct (PeocopÔ H narr); R h e o so rb ila ct 
(PeocopỗH m xr); S o rb ila c t (C o p ổH narr); T u ru so l (Typ yo o n ); USA: 
A ctìd o se w ith  S o rb ito l; M o i-S tir; N u m o isyn ; P la x ; S a liv a rt.

Phormoeopooiai Prnpca utions
P h . E u r j So rb ito L L iq u id  (C ry s ta llis in g ); S o rb ito L L iq u id  (N on- 
c ry s ta llis in g ); S o rb ito l, L iq u id , P a rtia lly  D eh yd ra ted ;

U S N P  3 1 : N o n a ysta h iã n g  S o ib ito l S o lu tío n ; 
U S P  3 6 : S o rb ito l S o lu tío n .

SoyaBean _
Habas'de,sộja; Sọja 8eàn; Sóyabean; Soybean; CoeabiM Boõ. 
ATG Herứ ̂  MĨOBX5002 (Glýcirie ĩnaK seed). -cl ; V .  ' 
Ụ N ị^ ứ h ữ ề ỉT Ò Ũ  ’ » -  .

D e s c r ỉp t io n . S o ya  b e a n  is  th e  se e d  o f th e  so ya  p ỉa n t Gỉyàne 
max (G. hừpida; G. soja ( L .)  M e rr .). I t  is  a  so u rce  o ỉ so ya  o il 
a n d  so ya  p ro te in .G jọ /đ  S ie b o ld  &  Z u c c . is  w ild  so y b e a n .

Soya Oil
Aceíte dè soja; Soiae Oleum; SoiJaõỊjy; Sojq allẹịus; Soja Beànr 
Oíl; Scỹá, huiie de; Sojae oleum; Sojaolja; Sóịový òlẹj; Soyà; 
Yảậỉ; Soya-beán 011; sóyabean Oil; Soybean 011; Szó)àte bola); 
Coeeoe Macno.
CAS —  8001-22-7. .
ATC Herb —  HD02M5002 (ũìyàne max,- ọìl); HB05BA5003 
(Glycine max- oiị
UNII — 241ATLƯ7A (soya oil); A2M91M918C (hydrogenated 
soya oil).

P h a rm a co p o e ia s . In  Chín., Jpn, a n d  u s.
Eur. (se e  p . v ii)  in c lu d e s  b o th  h y d ro g e n a te d  an d  re ũ n e d  o ils . 
Ger. a lso  in d u d e s  a p a rt ia lly  h yd ro g e n a te d  o il. USNF 
in d u d e s  th e  h yd ro g e n a te d  o il.
P h . E u r . 8 :  (S o y a -b e a n  O il, R e h n e d ; S o ia e  O le u m  
R a ỉS n a tu m ). I t  is  th e  la tty  o il o b ta in e d  h o m  seed s o f G. 
max (G. hừpida) b y  e x tra c tio n  a n d  su b se q u e n t re iln in g . It  
m ay  c o n ta in  a su ita b le  a n to x id a n t an d  is  a  d e a r. p a le  y e llo v v  
liq u id . P ra c tic a lly  in so lu b le  in  a lc o h o l; m is d b le  w ith  
P e tro le u m  s p ir it . S to re  in  w e ll- fille d  c o n ta in e rs  a t a 
te m p e ra tu re  n o t e xc e e d in g  2 5  d e g re e s . P ro te c t h o m  lig h t. 
T h e  B P  2 0 1 4  d ire c ts  th a t w h e n  S o ya  O il. S o ya b e a n  O il. o r 
S o ya -b e a n  O il is  d e m an d e d , R e S n e d  S o ya  O il s h a ll be 
su p p lie d .
P h . E u r . 8 :  (S o ya -b e a n  O iỉ, H yd ro g e n a te d ; S o ia e  O leu m  
H y d ro g e n a tu m ). I t  is  o b ta in e d  b y  re h n in g , b le a ch in g , 
h y d ro g e n a tio n . a n d  d e o d o risa tỉo n  o f so ya  o il. I t  c o n sists 
m a in ly  o ỉ trig ly c e rid e s  o f p a lm itic  a n d  s te a ric  a d d s  a n d  is  a 
w h ite  o r a lm o st w h ite  m ass o r p o vvd e r w h ic h  m e lts  to  a 
d e a r, p a le  y e llo w  liq u id  w h e n  h e a te d . P ra c tic a lly  in so lu b le  
in  w a te n  v e ry  s lìg h tly  so lu b le  in  a lc o h o l; h e e ly  so lu b le  in  
d ich ỉo ro m e th a n e , in  P e tro le u m  s p ir it  a h e r h e a tin g , an d  in  
to lu e n e . P ro te c t h o m  lig h t
U S P  3 6 : (S o y b e a n  O il) . T h e  re h n e d  fix e d  o il o b ta in e d  h o m  
th e  seed s o f th e  so ya  p la n t Glyàne max  (F a b a c e a e ). I t  m ay  
c o n ta in  su ita b le  a n to x id a n ts . A  d e a r , p a le  y e llo w , o ily  liq u id  
h a v in g  a  c h a ra a e r is tic  o d o u r. In s o lu b le  in  w a te n  m is d b le  
w ith  c h lo ro ỉo n n  a n d  w ith  e th e r. S to re  in  a irtig h t c o n ta in e is  
a t a  te m p e ra tu re  n o t e xce e d in g  4 0  d e g re e s. P ro te c t h o m  
lig h t.
U S N F  3 1 : (H y d ro g e n a te d  S o yb e a n  O il) . T h e  p ro d u a  
o b ta in e d  b y  re & n in g , b le a c h in g , h y d ro g e n a tío n , an d  
d e o d o risa tio n  o f o il o b ta in e d  h o m  seed s o ỉ th e  so ya  p la n t. 
Glyáne m ax  (F a b a c e a e ). ỉ t  c o n s ists  m a in ly  o ỉ trig ly c e rid e s  ol 
p a lm itic  a n d  S te a ric  a d d s . A  T vh ite  m ass o r p o w d e r th a t 
m e lts  to  a  d e a r, p a le  y e llo v v  liq u id  vvh en  h e a te d . M .p . 
b etvveen  6 6  d eg rees an d  7 2  d e g re e s . P ra c t ic a lly  in so lu b le  in  
w a te r ; v e ry  s lig h tly  so lu b le  in  a lc o h o l; h e e ly  so lu b le  in  
d ich lo ro m e th a n e . in  p e ư o le u m  s p ir it  a ỉte r h e a tin g , an d  in  
to lu e n e . S to re  in  a irtig h t c o n ta in e rs . P ro te c t h o m  lig h t.

In c o in p a tib ã H y . F o r m e n tio n  o í th e  s ta b ility  a n d  co m p at- 
ib ilit y  o f S o lu tio n s a n d  e m u ls io n s  fo r p a re n te ra l n u tr it io n  
see u n d e r E n te ra l a n d  P a re n te ra l N u tritio n . p . 2 0 4 4 .2 .

Uses and Administration
E m u ls io n s  o ỉ ỉra c tio n a te d  so ya  o il c o n ta ỉn in g  1 0 ,2 0 , o r 3 0 %  
a re  g iv e n  b y  s lo w  in tra v e n o u s  in íu s io n  as p a rt o f to ta l 
p a re n te ra l n u tr it io n  re g im e n s (p . 2 0 4 4 .1 ), u s u a lly  w ith  
a m in o  a d d  a n d  c a ib o h y d ra te  S o lu tio n s . T h e  S o lu tio n s an d  
e m u ls io n s m a y  b e  g iv e n  a t se p a ra te  s ite s , a t th e  sam e  s ite  
th ro u g h  a  Y -c o n n e c to r, o r co m b in e d  ỉn  o n e  a d m ix tu re . F a t 
e m u ls io n s p ro v id e  a  h ig h  e n e rg y  in ta k e  in  a re la t iv e ly  sm a ll 
v o lu m e . T h e y  m a y  a ĩso  b e  u se d  to  p re v e n t o r c o rre a  
e s se n tia l fa tty  a d d  d e h d e n c y . W h e n  u se d  as a  c a lo rìe  so u rce  
th e  d o se o i  th e  e m u ỉs io n  is  d e te rm in e d  b y  th e  e n e rg y  
re q u ire m e n ts  an d  d in ic a l sta tu s o í th e  p a tie n t; th e  a m o u n t 
o f to ta l c a rb o h y d ra te , g e n e ra lly , sh o u ld  n o t co m p rise  m ore  
th a n  6 0 %  o f p a tie n ts ' to ta l c a lo rie  in ta k e . F o r th e  
p re v e n tio n  a n d  c o rre c tio n  o f ía tty  a d d  d e h d e n c y  a b o u t 5 
to  1 0 %  o ỉ to ta l c a lo rih c  in ta k e  sh o u ld  b e  a s a n  in tra v e n o u s  
£at e m u ls io n .

T h e  o o m p o sitio n  a n d  d o sag e  re c o m m e n d a tio n s o í 
c o m m e rd a l p re p a ra tio n s do  d iỉỉe r  s lig h tly  b u t th e y  sh o u ld  
b e  sta rte d  s lo w ly . S u g g este d  in it ia l ra te s  fo r th e  1 0 %  an d  
2 0 %  P ro d u c ts  a re  lm L / m in u te  a n d  O .S m L /m in u te  
re s p e c tiv e ly  ío r  15 to  3 0  m in u te s . T h e  ra te  m a y  th e n  be 
in c re a se d  a n d  up  to  a b o u t 5 0 0  m L  (o r lO m L /k g ) o ỉ 1 0 %  o r

All cross-reíerences reíer to entries in Volume A
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2 5 0  m L  (o r  5 m L /k g ) o f 2 0 %  e m u ls io n  m a y  b e  g iv e n  o n  th e  
fir s t  d a y . T h e  to ta l d a ily  d o sag e m a y  th e n  b e  in cre a se d  
g ra d u a lly  o n  su b se q u e n t d a y s ; sug g ested  d a ily  d o se ra n g e s 
a rẹ  5 0 0  to  1 5 0 0  m L  o f a  1 0 %  o r 500  to  1 0 0 0  m L  o í a  2 0 %  
e m u ls io n  a n d  su g g esteđ  ra te s  o í in íu s ío n  a re  5 00  m L o f a 
1 0 %  e m u ls io n  o v e r a  p e rio d  o f n o t le s s  th a n  3 h o u rs , a n d  
5 0 0  m L  o f a  2 0 %  e m u ls io n  o v e r n o t Ie ss  th a n  5 h o u rs . 
W h e re  a  3 0 %  e m u ls io n  is  u se d , a  d ose oi 3 33  m L  o r a b o u t 
4 .7 5  m L /k g  h a s b e e n  re co m m e n d e d , g iv e n  o v e r 5 h o u n  o r 
m o re ; th e  f iis t  d o se sh o u ld  n o t e xce e d  3 m L /k g .

S o ya  o il a ỉso  h a s  e m o llie n t p ro p e rtie s an d  is  u sed  a s a 
b a th  a d d ỉtiv e  in  th e  tre a tm e n t o f đ ry  s k in  c o n d itío n s .

P re p a ra tio n s  m ad e  ỉro m  w h o le  so ya  b e a n s, c o n ta in in g  
so ya  o il a n d  so ya  p ro te in , a re  u se d  as th e  b a s is  o f la a o se -fre e  
v e g e ta b le  T n ilk s  fo r in ỉa n ts  a n d  p a tie n ts  w ith  la cto se  o r 
s im ila r d isa c c h a rid e  in to le ia n c e  o r w ith  a n  aD erg y to  c o w 's  
m ilk  p ro te in  (se e  a lso  Fo o d  In to le ra n c e , b e ỉo w ).

Administrotion. I t  h a s  b e  e n  su g g ested 1 th a t it  is  th e  co n - 
c e n tra tio n  o f p h o sp h o lip id  s o lu b ilìs e is , an d  p a rtíc u la r ly  
th e  e x c e ss  p re se n t a s ừ e e  p h o sp h o lip id  lip o so m e s, th a t 
d e te im in e s  th e  e ffe c t o ! U p id  e m u ls io n s o n  p la sm a -lip id  
c o n c e n tra tio n s . In  2 0  p re m a tu re  in ía n ts  re q u irin g  p a r- 
e n te ra l n u tr it io n , in ỉu s lo n  o f u p  to  4 g /k g  o ỉ fa t d a ily  a s a 
2 0 %  e m u ls io h  h a d  le s s  e ffe c t o n  p la sm a  lip id  co n c e n tra - 
tio n s  th a n  ;2 :g ykg  d a ily  a s a  1 0 %  e m u ls io n ; th e  d iffe re n c e  
w a s th o u g h í to  b e d u e  to  th e  ỉa c t th a t th e  2 0 %  e m u ls io n  
w a s re la t iv ẹ ĩỵ  ỊỈp o so m e -p o o r, w ith  a  ra tio  o f p h o sp h o lip id s 
to  tr ig ly c e rid ẹ s  o f 0 .0 6 , w h e re a s th e  lip o so m e -n ch  1 0 %  
e m u ls io n  h a d  a  ra tio  o f 0 .1 2 . T h e  a u th o rs  sug g ested  th a t 
th e  1 0 %  e m u ỉs io n  sh o u ld  n o t b e u se d  in  p re te rm  in ía n ts . 
O th e rs n o te d s in ủ la r re s u lts ; 2 a  1 0 %  lip id  e m u ls io n  w ith  a 
re d u ce d  p h o sp h o lip id  c o n te n t h a s , h o vve ve r, b e e n  
re p o rte d  to  b e re la t iv e ly  w e ll to ỉe ra te d  in  p re m a tu re  
in ía n ts . 3

P o r m e n tío n  o f th e  r is k  o f k e m ia e m s  ư  lip id  in íu s io n s  
a re  g iv e n  to  h y p e rb iliru b in a e m ic  n e o n a te s, $ee u n d e r 
P re c a u tio rx s , p . 2 0 9 4 .2 .

1. Baumont D. et aL BSect of Uposomal content oí ltpid emuMons on 
plisma lipid concenơations in low Unh weight iníams recriving 
parenteraỉ nunttíon. J Ptdiatr 1992; 121:759-63.

2. Ciim i PA. a  al. Tolerance ot mixed lipid emulsion in neonatís: eHeci of 
ooncemratiau. A idt DừƠÙUFetaỉNeotuttalEd 1996; 73: PU3-PỈ16.

3. Gohlke BC et al. Scrum lỉpids during parenteral nutrtdon with a 10% 
Ilpid cmulsỉon with reduced phospholipid cmuỉsiEcr comcnt in 
premactưe iníants. J  Ptềiaĩr Bndocrmot Mtìab 1997; 10: 505-9.

Cardiotoxicity. In tra v e n o u s  in ỉu s io n  o f lip id  e m u ls io n s h a s 
b een  p ro p o se d  fo r th e  tre a tm e n t o f re ừ a c to ry  c a rd io to x i-  
d ty  c au se d  b y  lip o p h ilic  lo c a l a n a e sth e tic s  su ch  as b u p iv a - 
c a in e , 1-2  p o ss ib ly  a c tin g  in  p a rt as a  T ip id  s in k ' in to  w h ic h  
th e  d ru g s p a rtít io n , re m o v in g  th e m  ừ o m  th e  tís s u e s . A  
p a tie n t in  w h o m  p ro lo n g e d  c a rd ia c  a rre s t, u n re sp o n sive  to  
c o n v e n tio n a l m an a g e m e n t, d eve lo p ed  a ỉte r in te rsc a le n e  
b lo c k  w ith  b u p iv a c a in e  a n d  m e p iv a c a in e , w a s g iv e n  a 
IO O m L b o lu s  o f a  2 0 %  lip id  e m u ls io n  V ia  th e  p e rip h e ra l 
in tra v e n o u s  c a th e te r, v v h ic h  re su lte d  in  a lm o st im m e d ia te  
re su m p tio n  o f s in u s  th y th m ; 1 th e  p a tie n t w as su b se - 
q u e n tly  g iv e n  a n  in íu s io n  o ỉ th e  e m u ls io n  a t a  ra te  o ỉ 
0 .5  m L /k g  p e r m in u te  o v e r 2 h o u rs , an d  re m a in e d  in  s in u s  
rh y th m . T h e re  w a s n o  e v id e n c e  o ỉ c o m p lic a tio n s re la te d  
to  th e  u se  o f lip id  e m u lá o n  o v e r th e  fo ỉlo w in g  2 w e e k s . A  
su b se q u e n t ca  se o f re íra c to ry  a sy sto le  su b se q u e n t to  b ra - 
c h ia l p le x u s  b lo c k  w ith  ro p iv a c a in e 4 a lso  respo n d ed  to  a 
lO O m L b o lu s  o f 2 0 %  lip id  e m u ls io n , fo llo w e d  b y  a c o n tin - 
u o u s in ỉu s io n  a t a ra te  o ỉ 0 . 2  m L/kg  p e r m in u te  (to ta l d ose 
4 m L /k g ).

Although there have been concems about the longer 
term safety of a large lipid burden, and a lack of consensus 
about the appropriateness of the ơeatment given the scanty 
evidcnce base, a protocol has been suggested' on the basỉs of 
case reports and animal studics. Treaimcnt, which is 
reserved for patients with local anaesthetic cardiotoxicity 
resistant to Standard resusdtation. is to continue advanced 
cardiac Uỉe support measures (see Cardiac Arrest, p. 1268.3) 
plus:
• intravenous bolus oí 20%  lipid em ulsion Ợntralipừt) at a 

dose oỉ 1 .5  mL/kg, followed by
•  c o n tin u o u s  in íu s io n  o f th e  e m u ls io n  a t a ra te  o { 

0 .2 5  m L /k g  p e r m in u te  fo r 30  m in u te s ; if  b lo o d  p re ssu re  
d e d in e s , ra te  m ay  b e  in c re a se d  to  0 .5  m L/k g  p e r m in u te . 
T h e  in ỉu s io n  m ay  b e  c o n tin u e d  fo r u p  to  a n  h o u r ư  
a p p ro p ria te , an d  m a y  n e e d  to  b e  re s ta rte d  if  b lo o d  
p re ss u re  d e d in e s vvh e n  it  is  stop p ed

I f  th e re  is  n o  re sp o n se  to  th e  b o lu s it  m ay  b e rep ea ted  o n ce  
o r tv v ic e ; a d d itio n a l b o lu se s a re  n o t lik e ly  to  b e re q u ire d  
o n ce  sm u s rh y th m  re tu rn s , e v e n  th o u g h  v e n tric u la r e c to p y  
o r o th e r a rrh y th m ia s  m a y  p e rs is L

T h e  te c h n iq u e  m a y  b e  a p p ro p ria te  fo r o th e r lip o p h ilic  
d ru g s th a t cau se  re ử a c to ry  c a rd io to x id ty — fo r m e n tio n  o f 
its  u se  to  tre a t v e ra p a m il to x id ty  a ỉte r o verd o sag e  w ith  a  
m o d ih e d -re le a se  ío rm u la tio n , see  p . 1 5 2 4 .2 .

1. Weinberg G. Upid rescue resusáiation trom local anacsttaedc cardiac 
toxidty. Taàal Rtv 2006; 25: 139-45.

2. Leslđs* u, Weinberg GL. Llpid rcsusdutỉon tor local ancstheiic toxirity: 
is it reaHy lỉícsaving? Curr Opáĩ AMKBhàol 2009; 22: 667-71.

3. Rosenblatt MA, tt al. Sucoesstul tue oí a 20% Iipid emubion to 
resusdute a padent líter a presumed bupivacaine-reUted cudiac airest. 
Anesứusàlosy 2006; 105: 217-18.

4. U e  RJ, tt al. SuccKfful resusdtation of a patlent wlth ropivacaine- 
lnduced asystole aíter axillaiy plexus blodc using ttpid ìnỉusion. 
Anoesthtíù 2006; 61:800-1.

Food inlolerance. T h e  A m e ric a n  A cad e m y  o ỉ P e d ia tric s  
h a s re co m m e n d e d ' th a t so ya -b ase d  in ỉa n t íe e d s a re  a p p ro - 
p ria te  ÍO T u se  in  g a la c to sa e m ia  a n d  h e re d ita ry  la c u s e  d e fi-  
d e n c y , an d  m ay  b e  a n  a lte m a tiv e  fo r ta m ilie s  w h o  w ish  to  
a v o id  u sin g  in ỉa n t íe e d s c o n ta in in g  a n im a l P ro d u c ts . 
E x te n s iv e ly  h y d ro ly se d  p ro te in  ỉe e d s sh o u ld  b e  co n sỉd e re d  
fo r d o cu m e n te d  a ĩle rg y  to  c o w 's  m ilk  p ro te in , a s 1 0  to  
1 4 %  o ỉ th e se  in ỉa n ts  w ill a lso  h a v e  a  so y  p ro te in  a lle rg y . 
In ỉa n ts  w ith  c o w 's  m ilk -p ro te in - in d u c e d  e n te ro p a th y  o r 
e n te ro c o litis  a re  a lso  v e ry  lik e ly  to  b e  s e n s itiv e  to  so y  p ro - 
te in , an d  sh o u ld  a g a in  re c e iv e  a  fe e d  d e riv e d  h o m  h y d ro - 
ly s e d  p ro te in , o r s y n th e tic  a m in o  a d d s . A fte r re h y d ra tio n  
fo r a cu te  g a sa o e n te rỉtis , m o st p re v io u s ly  h e a lth y  in ía n ts  
c a n  c o n ú n u e  to  h a v e  h u m a n  m ilk  o r c o w  m ilk  ỉe e d s , b u t 
so y-b ase d  in ỉa n t le e d s m ay  b e  in d ic a te d  w h e n  se c o n d a ry  
la a o s e  in to le ra n c e  o c c u rs . T h e  A cad e m y  co n d u d e d  th a t 
so ya -b a se d  in la n t ỉe e d s a re  n o t re co m m e n d e d  ỉo r p re te rm  
in ỉa n ts  an d  h a v e  n o  p ro v e n  ro le  in  th e  p re v e n tio n  o ỉ a to - 
p ic  d ise a se  o r in  th e  m an ag e m e n t o f ỉn ỉá n t ile  c o lỉc . In  
in ĩa n t ỉ an d  c h ild re n  a t h ig h  r is k  ỉo r  d e v e lo p in g  fo o d  a lle r -  
g ie s o r in to le ra n c e , a  sy ste m a tic  re v ie v v 2 fo u n d  th a t th e re  
w a s n o  e v id e n c e  th a t íe e d in g  w ith  a so y  lo rm u la  co m - 
p a re d  w ith  a c o w 's  m ilk  ío rm u la  re d u ce d  th e  in d d e n c e  o f 
ío o d  a lle rg ie s  o r in to le ra n c e .

T h e  P D A  h a s vvam ed  a g a in st th e  u se  o ! so ya -b ase d  d rin k s  
in te n d e d  fo r a d u lts  a s th e  so le  so u rce  ío r  n u tr it io n  ío r  
in ía n ts .5 It  w a s sta te d  th a t so ya  d rin k s  c a n  le a đ  to  se v e re  
p ro te in  a n d  c a lo rie  m a ln u tr itio n , m u ltip le  v ita m in  an d  
m in e ra l d e h d e n c y , an d  d e a th  in  in la n ts  w h o  re c e iv e  n o  
o th e r so u rce  o f n o u rish m e n t, a n d  sh o u ld  n o t b e  c o n íu se d  
w ith  so ya -b ased  in ía n t ỉo rm u la s , v v h ic h  a re  s p e d a lly  
fo rm u la te d  to  m ee t th e  n u tr it io n a l n eed s o ( in ỉa n ts .

F o r  re íe re n c e  to  th e  u se  o í so ya -b ase d  ío o d s th e m se lv e s  
c a u s in g  a lle rg ic  re a a io n s , se e  u n d e r H y p e rs e n s itiv ity , 
p . 2 0 9 4 .1 .
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Nuiriùon. Use oí ỉoy prữiãn>based íonnulas in ỉn/arn íeeding. M utrừs  
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Hyperiipidaemias. S o ya  p ro te in  h a s b e e n  tr ie d  in  th e  
tre a tm e n t o ỉ h y p e rlip id a e m ia  (p . 1 2 4 8 .1 ). S o ya  iso ũ a v o n e s 
su c h  as g e n iste in  (p . 2 6 2 0 .3 ) a n d  d a id ze in  (p . 2 6 2 0 .3 ) c a n  
m im ic  o esư o g en  an d  sh o u ld  th e re lo re  h a v e  a  b e n e h d a l 
e ííe a  o n  b lo o d  lip id s . 1-2 O th e r c o n stitu e n ts  o f so ya  p ro te in , 
in d u d in g  íy t ic  a d d  an d  sa p o n in s , m ay  a lso  c o n ư ib u te  a n d  
th u s  in ta a  so ya  p ro te in  m ay  p ro v id e  th e  m a x im u m  ch o - 
le s te ro l- lo w e rin g  e ffe c t. i 5  A  m e ta -a n a ly s is  o f c o n ơ o lle d  
tr ia ls  ío u n d  th a t th e  su b stitu tio n  o f so ya  p ro te in  ỉo r  a n im a l 
p ro te in  in  th e  d ìe t re su lte d  in  s ig n iĐ ca n t d e a e a se s in  
se ru m  to ta l c h o le s te ro l, lo w -d e n s ity  lip o p ro te in  (L D L )-  
c h o le s te ro l, an d  trig ly c e rid e  c o n c e n ư a tio n s /  A  su b se q u e n t 
sy ste m a tic  re v ie v v  o f s tu d ie s re a c h e d  s im ila r c o n d u s io n s , 1 

an d  th e  F D A  c o n sid e re d  th a t a  !o w -[a t d ie t in d u d in g  2 5  g 
d a ily  o f so ya  p ro te in  m ig h t re d u c e  th e  r is k  o f isc h a e m ic  
h e a rt d ise a se . 2 A  la te r a n a ly s is  b y  th e  A m e ric a n  H e a rt 
A sso d a tio n 5 co n sid e re d  th a t c a rd io v a sc u la r b e n e fit w a s 
v e ry  m od est an d  ap p eared  o n ly  w h e n  la rg e  a m o u n ts o ỉ 
a n im a l p ro te in  vvere  su b stitu te d  vv ith  so ya  p ro te in . T h e  
e tte c t ap p eared  to  b e m o re  to  d o  w ith  a  b ro a d e r m o d iíic a - 
tio n  o f d ie t th a n  a n y  e ffe a  o f so ya  iso tla v o n e s . S o ya  p ro - 
te in  d oes n o t a p p e ar to  h a ve  a c h o le ste ro l-lo v v e rin g  e ffe c t 
in  su b je a s  w ith  n o rm a l c h o le s te ro l c o n c e n tra tio n s , 2 

a lth o u g h  a sm a ll s tu d y  ío u n d  it  to  be b e n e fìd a l in  ty p e  2  

d ia b e te s p a tie n ts  w ith  n e a r-n o rm a l lip id  c o n c e n tra tio n s .6
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5. Sadcs FM. fí ai. Soy proteỉn. isoílavones. and cardỈQvascuỉar heaỉth: an 
American Heart Assodation Science Advisory ỉor proíessỉonaỉs from the 
Nutritíon Committee. Gratiatian 2006; 113: 1034-44. Also avaiỉable at: 
http;//circ.ahajournals.org/cgi/reprim/113/7/1034.pdf (accessed 
20/03/09)

6. Hermansen K, rt a i BeneGda! eữects of a soy-based dletary snpplement 
on lỉpid leveìs and cardỉovascular risk markers ỉn typc 2 dỉabedcsubjects.
Diabtía Can 2001; 24: 228-33.

Menopausai disorders. S o ya  c o n ta in s  p h y to e stro g e n s in  
th e  ỉo rm  o f iso ũ a v o n e s , in  p a rtic u la r d a id ze in  (p . 2 6 2 0 .3 ) 
a n d  g e n iste in  (p . 2 6 2 0 .3 ), w h ic h  h a v e  b e e n  in v e stig a te d  
fo r th e ir  o e sư o g e n -m o d u la tìn g  e ã e c ts  in  th e  tre a tm e n t o í 
sym p to m s a sso d a te d  w ith  m e n o p a u sa ) d iso rd e rs— see  
u n d ẽ r S o ya  ỉso Đ a vo n e s , p . 2 6 2 0 .3 .

OsleoarlliriHs. F o r m e n tío n  o f th e  p o ss ib le  b ene& ts o f a 
m ix tu re  o f a vo ca d o  an d  so ya o ils  (a vo ca d o -so yb e a n  u n sa - 
p o n ih a b le s) ỉo r  S ym p to m atic  r e lỉe ỉ in  p a tie n ts  w ith  o ste o - 
a rth r it is , see p . 2 4 5 1 .2 .

Adverse Effecfs
H y p e rse n s itiv ity  re a c tio n s in d u d in g  ỉe v e r  a n d  r h ills  h a v e  
b e e n  re p o rte d  a ỉte r  th e  in ỉu s io n  o f so y a  o il e m u ls io n  
a lth o u g h  th e y  a re  c o n á d e re d  to  b e  £ aữ ly  ra re . O th e r ra re  
im m e d ỉa te  re a c tío n s  in d u d e  d y sp n o e a , c y a n o s ỉs , h y p e r- 
lip id a e m ia , h y p e rc o a g u la b ility . n a u se a , v o m itin g , h e ad - 
a c h e , an d  c h e st a n d  b a ck  p a ỉn . D e la y e d  re a c d o n s in d u d e  
h e p a to m e g a ly , sp le n o m e g a ly , ja u n d ic e  d u e  to  c h o le s ta s is , 
th ro m b o cy to p e n ia , le u c o p c n ia , a n d  tra n s ie n t in c re a s e s  in  
liv e r  ỉu n c tio n  te s ts .

P ro lo n g ed  o r to o  ra p id  in ỉu s io n  o f so ya  o iỉ e m u ls io n  o r its  
u se  in  p a tie n ts  w ith  im p a ire d  fa t m e ta b o lỉsm  h a s b een  
a sso d a te d  w ith  th e  'o v e rlo a d  sy n d ro m e '. T h is  is  m a n iíe s te d  
b y  a n a e m ia , le u c o c y to p e n ia , th ro m b o c y to p e n ia , an d  
im p a ire d  c o a g u la tio n , h e p a to sp le n o m c g a ly , h y p e rlip id -  
a e m ia , íe v e r , ío c a l s e ã u re s , sh o c k , an d  co m a . M e ta b o lic  
a c id o s is  h a s b e e n  a sso tía te d  w ith  se v e re  o ve rd o sag e  
e sp e d a lly  if  ca rb o h y d ra te s a re  n o t a lso  g iv e n . P ig m e n ta tio n  
o f tìssu e s in  th e  re tic u lo e n d o th e lia l S ystem  a íte r p ro lo n g e d  
th e ra p y  w ith  lip id  e m u ls io n  in h is io n s  h a s a lso  b een  
re p o rtẽ d .

S o ya  p ro te in -b a se d  in ỉa n t íe e d s can  b e  a n tíg e n ic  an d  
cau se  g a s tro in te s tin a l a d ve rse  e ữ e c ts in  se n s itiv e  in d iv i-  
d u a ls .

B a d e ra e m ia . A  stro n g  a sso d a tio n  h a s  b een  ỉo u n d  
b etvveen  g iv in g  lip id s  th ro u g h  p e rip h e ra l v e n o u s c a th e te is  
m ad e o f T e flo n  an d  d e ve lo p m e n t o f co ag u la se -n eg a td ve  
sta p h y lo c o cc a i b a cte ra e m ia  in  n e o n a te s . 1 I t  w a s su g g ested  
th a t in v e s tỉg a tio n  o f c a th e te is  m ad e o f o th e r m a te ria ls , o r 
o th e r d e liv e ry  S yste m s, m ig h t re d u ce  th e  o p p o rtu n ity  fo r 
co a g u la se -n e g a tìve  sta p h y lo c o cd  to  a d h e re  an d  co m e in to  
c o n ta c t vv ith  n u tr ie n t- ric h  g ro vvth  m e d ia  in  ± e  fo rm  o f 
lip id  e m u ls io n s . O th e rs a lso  to o k  th e  v ie w  th a t th is  w o rk  
sh o u ld  n o t le a d  to  th e  ab an d o rim e n t o f p a re n te ra l lỉp id s  in  
p re m a tu re  in ỉa n ts . 2

1. Preesun J, a  aL Assoàatíoũ oi intravenous lípỉd emuỉsỉon and 
coagulase-negaứve suphylococcal baaeremia in neonataỉ ỉntensive care 
uniìs. N BỉĩịI J Med 1990; 323: 301-8.

2. Klein JO. From hanntess comroensal to invasỉve pathogen: coagulase- 
negative suphylococd. N EỉíỹU Mtẩ 1990; 323: 339-40.

Effects on the cardiovascular System. S in u s  b ra d y c a rd ia  
h a s b een  re p o rte d  in  a  p a tie n t re c e iv in g  to ta l p a re n te ra l 
n u tr it io n  th a t in d u d e d  so ya  o il-b a se d  e m u ls io n  V ia  a  Cen
tra l lin e . 1 T h e  a u th o rs  sug g esteđ  th a t it  m ig h t b e w ise  to  
g iv e  fa t e m u ls io n  o n ly  th ro u g h  a  p e rip h e ra l v e in . H o w - 
e v e r , s in u s b ra d y ca rd ỉa  h as b e e n  re p o rte d  a ỉte r a s a fflo w e r 
o il-b a se d  e m u ls io n  g ive n  v ía  a  p e rip h e ra l v e ỉn  as p a rt o f a 
T P N  re g im e n . 2

ỉ . Stemberg A. et a i Imralỉpid-ỉnduced transient sinus bradycardỉa. N Bngl 
J Meắ 1981; 304:422-3.

2. Traub SL. eí ai. Sinus bradycardu assodated vvith peripheral lỉpỉds and 
total parenteral nutrition. J Pannter Enterai Nutr 1985; 9: 358-60.

Effects on the endocrine System. S o ya  b ean  is  a  ric h  
so u rc e  o f p h y to e sư o g e n s in d u d in g  iso Q avo n e s, a n d  it  h a s 
b een  ío u n d  th a t in ia n ts  fed  so ya -b ased  ío rm u la  h a v e  h ig h  
se ru m  c o n c e n ữ a tio n s o f th e se  su b sta n ce s , 1 w h ic h  h a s 
b ro u g h t th e  sa íe ty  o f so ya -b ased  ío rm u la s  in to  q u e stio n . 
Attimaỉ an d  in v itro  d a ta  su g g est th a t iso Q avo n e s su c h  as 
g e n iste in  h a v e  p h a rm a co lo g ica l e ffe a s  o n  g ro vvth  an d  
d e ve lo p m e n t. 2 H o vve ve r, g e n iste in  an d  d a id ze in  a re  le ss  
p o te n t th a n  e n d o g en o u s o e stro g e n s an d  h a v e  le ss  b in d ỉn g  
a ffin ity  to  o e stro g e n  rc ce p to rs . 3 I t  is  n o t kn o vvn  to  w h a t 
e x te rn  in la n ts  a re  a b le  to  m e ta b o lise  an d  d e co n ju g a te  so ya  
iso O avo n es .4 A  sm a ll re tro sp e a iv e  stu d y 5 fo u n d  n o  o e stro - 
g e n ic  e ííe c ts  in  c h ild re n  fed  so ya  p ro te in  ío rm u la  fo r a t 
le a s t 6  m o n th s. A  la rg e r re tro sp e c tiv e  c o h o rt s tu d y 4 in  
a d u lts  o b se rve d  n o  s ta tis tic a lly  s ig n iỉic a n t d iííe re n c e s  
b e tw e e n  th o se  w h o  h ad  b een  fe d  so ya  ỉo rm u la  a n d  th o se  
fed  co w 's m ilk  ỉo rm u la  as in ta n ts .

A s y e t, th e re  is  in s u ffid e n t e v id e n c e  o f h a rm  fro m  so ya - 
b ased  ío rm u la s , 7 a lth o u g h  tu rth e r s tu d ie s  a re  d eem ed  
n e c e ssa ry  to  a sse ss lo n g -te rm  e ííe c ts .2-4 T h e  A m e rica n  
A cad e m y  o f P e d ia tric s *  c o n s id e n  so y a  p ro te in -b a se d  
to rm u la s to  b e sa fe  an d  e ữ e c tiv e  in  h e a lth y  te rm  in ía n ts , 
w h ile  p ro v id in g  n o  ad va n ta g e  o v e r c o w 's  m ilk  p ro te in - 
b ased  ĩo rm u la s . H o w e v e r, so ya -b ase d  ỉo im u la s  a re  n o t 
reco m m en d ed  fo r u se  in  p re te rm  in ía n ts  b e cau se  o f 
co n ce m s a b o u t p o o re r b o n e  d e ve lo p m e n t co m p ared  w ith  
in ỉa n ts  g iv e n  to rm u la s b ased  o n  c o w 's m ilk  p ro te in .

B e ỉo re  th e ir  su p p le m e n ta tío n  w ith  io d in e , th e re  h a d  
b e e n  re p o rts o f h y p o th y ro id ism  a sso d a te d  w ith  so ya  
to rm u la  íe e d s . A b n o rm a l th y ro id  íu n c tio n  te sts h a v e  s in c e  
b e e n  re p o rte d  in  in ỉa n ts  fed  w ith  so ya  ỉo rm u la s , a n d  a 
re tro sp e c tiv e  a n a ỉy s is  o f in ta n ts  w ith  c o n g e n ita l h yp o - 
th y ro id lsm  fo u n d  th o se  íe d  w ith  so ya  to o k  lo n g e r fo r th e ỉr  
th y ro id  s tim u la tin g  h o rm o n e  le v e ls  to  n o rm a lise .’

1. Setcheỉỉ KDR, et ai. Exposure of iníants to phyto-oestrogens from soy* 
based Iníant íonmiU. Lanctl 1997; 350:23-7.

The Symbol t  denotes a preparation no longer actively marketed
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2. Chén A. Kofan WJ. inStvones in scy Inhnt {onnnhe a rcriew of 
evidence tor endocrine and othcr acdvitỹin inỉants. Á m u Rrv N títr2004; 
34: 33-54.

3. MinteOo v u  0  tỉ . Soy-bued ionnulas and phyuKoenrogem: I  saíery 
proAle. A m  PatdUtT Suppl 2003: »1:93-100.

4. Mendex MA. tt ol. Soy-based tormulae and inỉant gnmth and 
development: J review. J  Nutr 2002:132:2127-30.

5. GUmpỉeno PG, a  e l  Soy protein iormulas in cbHdren: no honnonal 
eSecis in long-tcnn ícedỉng. J PtdiaìT EyUtìainci hừíeh 2004:17:191-6.

6. Strom BU af eL Exponue ta soy-bued lonnula in inỉancy and 
endootaototical and rẽprodualve oũtcomet ìn yonp| ạdnlthood. JAMA 
2001; 2Mc 807-14.

7. Tuohy PG. Soy iníanr íơrmula and phytoestrogens. J ĩm & atr ơ ú li Hcatlh 
2003:39:401-5.

8. Bhatla J, Greer F. American Academr of Pedỉatrics Comminee on 
Nutridon. Uae ai soy protein-based tonnulas in <nfant ieeding. M ừưria 
2008; 121: 1062-8. ÁIao available at: httpư/pcdiatiicsAappubllcations. 
OTỊ/cgí/rcprint/121/5/1062 (accessed 27/01/10)

9. Conrad sc . a  tl. Soy ỉonnula compUcates management of congenital 
hypothyrotdlsm. A nh Dit Chiu 2004: 89: 37-40.

Bfeds 00 l f »  nervous System. C N S  d iso rd e rs  in  2  p a tie n ts  
g iv e n  in fu s io n s  o f b a c tio n a te d  so ya  e m u ls io n  in d u d e d  
c o n v u ls io n s  a n d  c o m a ; c o rtíc a l b lin d n e s s  d e ve lo p e d  in  o n e  
y o u n g  w o rn a n .‘ A  s im ila r  case  w a s  a ttrib u te d  to  ía t  em bo- 
lism , 2 b u t. o c c u rrin g  a b e r w h a t th e  m a n u la c tu re rs  p o in te d  
o u t w a s  a  fa s te r th a n  re co m m e n d e d  in h is io n , 5 m a y  p e r- 
h a p s h a v e  te p re se n te d  a ỉa t-o v e rlo a d  sy n d ro m e . N e u ro lo - 
g ic a l c o m p lic a tio n s  c a n  b e  th e  p re se n tin g  a n d  p rin d p a l 
s ig n s o f fa t o v e rlo a d ; ío c a l a n d  g e n e ra lỉse d  se iz u re s , w e a k - 
n e ss , a n d  e n c e p h a lo p a th y  h a  v e  b e e n  te p o rte d .4

M ig ra in e  v v ith  v is u a l a u ra  h a s a lso  b e e n  re p o rte d  in  a  5 7- 
y e a r o ld  m an  ta k in g  so ya  b e a n s , so ya  m ilk , a n d  a  so ya  
p ro te in  su p p le m e n t. 5

1. JeOỉnek BH. Dangers oi intnvenous ỉat inỉusỉons. Lanea 1976; iU 967.
2. Eỉtebe JP, Mâlỉedint y. Pat rmbolỉsm afĩer lỉpíd cmulsion iníusion. 

Ltmcet 1991; 337: 673.
3. McCndceo M. Fat emboỉism after lỉpid emulsion iníusion. Lanctỉ 1991; 

337: 983.
4. Scfauiz re , tí a i Neurologỉcaỉ compỉicatỉons trom fat emulston thcrapy. 

Ann Nturợi 1994; 39: 62Ỉ-30.
3. Engd PA. New onset mỉgnine assodaied vviih Uỉe oỉ soy isoAavone 

suppiements. N tunỉơỊy 2002; 59: 1289-90.

H y p e rs e n s itiv ity . U rt ic a r ia  h a s b e e n  re p o rte d  in  2  p a tie n ts  
a fte r th e  in tra v e n o u s  u se  o f so ya  o il e m u ls io n s .u  In  o ne 
ca se  th e  p a tie n t h a d  p re v io u s ly  re c e iv e d  th e  e m u ls io n  ío r  
19 d a y s  v v ịth o u t ill- e S e c u '

A n a p h y la c d c  re a c n o n s  h a v e  b e e n  d o cu m e n te d  a íte r  th e  
in g e s tio n  o f s e v e ra l fo o d s o r fo o d stu ffs  c o n ta in in g . o r 
p re p a re d  b o m , so y a  b e a n s , a lth o u g h  th e  e x a c t aU erg en  
re m a in s  u n k n o v v n . In  O ne p a tie n t w h o  su ữ e re d  a n a p h y - 
la c t ic  a tta d cs a b e r e a tin g  su c h  P ro d u c ts  a sp e d b c  Ig E -  
a n tỉb o đ y  re sp o n se  to  th e  a lle rg e n  K u n itz  so yb e a n  try p s in  
in h ib ito r  w a s d e m o n stra te d . 3 T h is  w a s n o t, h o v v e v e r, th e  
o n ly  a lỉe rg e n  p re se n t in  so ya  b e a n s as o th e r p a tie n ts  w h o  
h a d  a  n e g a tiv e  re sp o n se  to  th is  a lle rg e n  h a d  p o s itiv e  
re sp o n se s in  w h o le  so y a  b e a n  te s ts . A  ty p e  I  re a c tio q  to  so ya  
b e a n  p ro te in  h a s  b e e n  d e sc rib e d  in  p a tie n ts  g iv e n  p a re n te ra l 
lip id  e m u ls io n s  c o n ta in in g  so ya  b e a n  le d th in  a s th e  
e m u ls iS e r .4  A  p a tie n t vvh o  in g e ste d  a so ya  p ro te in  d rin k  
e x p e rie n c e d  e x e rd se - in d u c e d  a n a p h y la x is ; s k in  p ric k  te sts 
w e re  p o s itív e  to  s o y a , b u t sp e d B c  Ig E  a n tib o d ie s  to  so ya  
w e re  ũ n d e te c ta b le .*

Ig H  a n tíb o d ie s  to  so ya  b e  a n  a n tíg e n s h a v e  a lsọ  b een  
ío u n d  in  v vo rk e rs w h o  su b e re d  b o m  a sth m a  a b e r h a n d lin g  
so y a  b e a n s4-7 le a d ỉn g  to  th e  su g g e stio n  th a t a n  a lle rg ic  
m e c h a n ism  h a d  b e e n  re s p o n s ib le ; th e  a sth m a  w a s b e lie v e d  
to  h a v e  b e e n  d u e  to  th e  d ũ st re le a se d  d u rin g  th e  h a n d lin g  o ỉ 
th e  b e a n s .

1. Kamadi KB, ttđL  Acute hyperseiuỉdvlty reactíon colnưalỉpỉd. N Eĩigỉ J 
M tấ 1981; 304: 360.

2. Híyama DT, a  aL Hypersensỉdvỉty ỉoỉloivỉng lỈỊád emulãon inhison ỉn 
an ađult padcnỉ. J Ìêrm ĩtT  Enteràí Nuỉr 1989; 13: 318-20.

3. Morox LA. Yanị WH. Kunitc soybean Dypsin inhibhor a spedOc 
aỉỉergen ìn lood ãnapbylaxỉs. N E nịỉ J Med 1980; 302:1126-8.

4. Weidmann B. tt a i  Hypenensidvity reacdons to pãrenieral Upid 
tohitlons. laaporr Can cãũar 1997; 5: 504-5.

3. Taxamarcaz r .a tL  Say anaphylaxls. AUctịf  2001; 56: 792.
6. Sunyer 2. «r tL  Case-controỉ study oí senun immunoglobulin-E 

andbodies reacứve wtth soybean in epidemic anbnu. LanoR 1989; b 
179-8X

7. Hemanrio u  ttaL  Aathma epidemlq and soybean in Canagena (Spain). 
Im a t 1989; L 502.

Puimonary fot «mbofi. P u lm o n a ry  fa t e m b o li o r m ic ro e m - 
b o li, so m e tím e s la ta l. h a  v e  o c c u rre d  in  s e v e ra l in te n ts  w h o  
re c e iv e d  in h is io n s  o f fa t e m u ỉs io n s  b ased  o n  so ya  O ÍL1' ’

In  o n e  case 3 th e  p a tie n ư s  se ru m . w h ic h  c o n ta in e d  a  h ig h  
c o n c e n tra tio n  o í  C - re a c tiv e  p ro te ũ u  a g g lu tin a te d  th e  ỉa t 
e m u ls io n  a n d  th is  ã n d in g  w a s c o n s id e re d  to  su p p o rt th e  
b y p o th e s is  th a t m ic ro e m b o li a re  ío rm e d  b y  a g g lu tin a tio n  o f 
ỉa t  e m u ls io n  in  th e  b lo o d  b y  C - re a c tiv e  p ro te in . T h e  a u th o rs  
o ỉ th ỉs  re p o rt d id  n o t c o n á d e r th e  p re ó se  p a th o g e n e sis to  b e 
d e a r , n o r d id  th e y  k n o w  v v h e th e r th e  c o n d itio n  w a s 
p re v e n ta b le , b u t d id  su g g e st th a t i t  m ig h t b e  p ru d e n t e ith e r 
to  e n s u ie  th a t th e  C - re a c tiv e  p ro te in  c o n c e n tra tio n  w a s 
n o tm a l (le s s  th a n  1 0  m g y iitre ) o r to  p e iío n n  a  c re a m in g  te s t 
to  d e te rm in e  w h ic h  b a b ie s m a y  e m b o lise  th e  in iu s e d  fa t 
e m u lã o n . H o w e v e r, a n o th e r s tu d y , 4 w h ile  n o t e x d u d in g  a 
ro le  o f C -re a c tiv e  p ro te in  in  a g g lu tin a tio n , ỉa íle d  to  fin d  a n y  
c o rre la tío n  b e tw e e n  ra ise d  c o n c e n tra tìo n s  o f th is  p ro te in  
a n d  th e  ra te  o f a g g lu tin a tio n . A  re v ie v v 5 d a ss ih e d  fa t

em b o lism  in to  th o se  d e riv e d  b o m  d ire c t e n try  o ỉ d ep o t fa t 
in to  th e  b lo o d  (e .g . a b e r tra u m a ), a n d  th o se  d e rỉv e d  b o m  
a g g lu tin a tỉo n  o ỉ e n d o g e n o u s o r e xo g e n o u s fa t . H ig h  
c o n c e n tra tio n s  o ỉ C - re a c tív e  p ro te in  w e re  c o n sid e re d  to  be 
re sp o n sib le  fo r  th e  a g g lu tin a tio n  o f th e  lip o so m e s o f fa t 
e m u ls io n s ; c h y lo m ic ro n s  a n d  v e ry  lo w -d e n s lty  lip o p ro te in s  
in  th e  b lo o d  m a y  a lso  a g g lu tin a te , c o n trib u tin g  to  fa t 
e m b o lism .

1. Banon m .a a L P it anboBtm ta mỉancy after lntravenom fat inhisloni. 
An* Dừ Ó tU  1978: 53:218-23.

2. LCTtne ML a  mL Pulmonary tat acoimnlatlon aíter Intĩallpid iníuâon in 
the Itretenn inỉanL Lm at 1980; ih  815-8.

3. Huỉman G, Levene M. IntraUpỉd microembolL Anh Dá OriM 1986; 61: 
702-3.

4. Zagara G, t t  aL C-teactlve protein and serum aggtutinadon in vivo of 
inaavenous lat emuUons. Lanctí 1989; ỉ: 733.

5. Huỉman G. th e  pathogenesls ol ỉat embolian. J Pathol 1995; 176: 3-9.

Precautions
In tra v e n o u s  so ya  o il e m u ls io n  sh o u ld  n o t b e  g iv e n  to  
p a tie n ts  w ith  se v e re  liv e r  d ise a se , a c u te  sh o d c , o r se v e re  o r 
p a th o lo g ica ] h y p e rlip id a e m ia , o r vvh e n  th e  a b ility  to  
m e ta b o lise  fa t m a y  o th e n v ise  b e im p a ỉre d . C a u tio n  h a s 
a lso  b e e n  a d v ise d  in  p a tle n ts  w ith  p u lm o n a ry  d ise a se , re n a l 
in s u ffit íe n c y , u n co m p e n sa te d  d ia b e te s m e lliru s  a n d  o th e r 
m e ta b o lic  d iso rd e rs , se p s is , a n a e m ia , an d  so m e d iso rd e rs  o f 
b loo d  c o a g u la tio n . I f  g iv e n  to  su c h  p a tie n ts , th e  e lim in a tỉo n  
o f fa t sh o u ld  b e  m o n ito re d  d a ily .

In tra v e n o u s  so y a  o il e m u ls io n  m ay  in te r íe re  w ith  so m e 
la b o ra to ry  te sts  ư b lo o d  is  ta k e n  b e ỉo re  fa t h a s a d e q u a te ly  
d e a re d ; th is  m a y  ta k e  4  to  6  h o u n .

E g g -y o lk  p h o sp h o lip id s  m a y  b e  u se d  a s e m u ls iB e rs  in  
so m e p re p a ra tio n s . w h ic h  sh o u ld  n o t b e  g iv e n  to  p a tie n ts  
w ith  se v e re  egg a lle rg y .

F a t e m u lá o n s  m a y  e x t ra a  p h th a la te  p la s tid s e rs  b o m  
b ags a n d  g iv in g  se ts  a n d  n o n -p h th a la té  c o n ta in in g  
e q u ip m e n t sh o u ld  b e  u se d  v v h e re v e r p o ss ib le .

S o ya -b ase d  in ỉa n t ỉe e d s sh o u ld  b e a vo id e d  in  ín fa n ts  
w ith  d o cu m e n te d  co w "s m ilk  p ro te in -in d u c e d  e n te ro p a th y  
o r e n te ro c o litis . a s th e se  in ía n ts  a re  o b e n  a lso  s e n s itiv e  to  
so ya  p ro te in .

Neonatal hyperbiiirubinaemia. In  n e o n a te s w ith  h y p e rb i-  
Ib u b in a e m ia , in tra v e n o u s  lip id  e m u ls io n s  sh o u ld  b e  u sed  
w ith  c a u tio n  b e cau se  o f th e  r is k  o ỉ d isp la d n g  b iliru b in  
b o m  a lb u m in  a n d  th e  re s u lt in g  r is k  o f p ro d u d n g  k e m ic -  
te ru s . T h e  r is k  a p p e a rs to  b e  h ig h e r in  p re te rm  ín ỉa n ts . 1 a t 
h ig h e r d o se s ,' an d  w ith  in te rm itte n t ra th e r th a n  c o n tin u -  
o u s d o sin g . 2

1. Spear ML. et ai. The eữeci oí 15-hour fai inỉusiom of varying dosage on 
biỉỉrubỉn Undỉng to aibumin. J Parmur E m trti Nuữ 1985; 9:144-7.

2. Bnos YW. tí aL Inãueoce of ỉmravenous ỉat emulsíon on serum 
bỉUmbin in very low birthweỉghĩ oeonaies. Arck Dà ƠÔU i 987; 62 :156- 
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Preparotìons
P ra p rís la ry  PiBpcM tiho in  (d c ta ils  a rc  g ỉve n  in  V o ỉu m e B )

S in y lM ig ra d N it ^ PỆporohons. Arg.: Iv e lip ; L ip o h in d in  N ; L ip o - 
ven o s; P ia sd e d in e ; S ọ ịa r P ro ; S o y a c a lt; AustraL: In tra lip id ; 
Iv e lip ; Austrùr. B a ln e u m ; Im ra lip id ; O lb ad  C o rd e st; Belg.: 
G yn o so ya ; B m .:  R sio g e n ; S o y fit; CanatL: In tra Ịip id ; Chile: 
Lip o h m d in ; L ip o ve n o s; Omua. In tra lip id  ( l ỉ t t Í Ị lE # ) ;  In tra li-  
pos (^ }S ) ; Iv e lip  ( A i t f ! lE ) ; c i :  B a ln e u m  H e n n a l; In tra lip id ; 
L ip o ve n o e st; S o y a c a lt; Denm.: In tra lip id ; Pin.: In tra lip id ; Fr.: 
E n d o lip id e t; G yn a lp h a ; In tra lip id e ; Iv e lip ; P h y to  S o ya ; SA N O - 
G a stril; Ger.: B a ln e o co n íe n  N ; B a ln e o v ic  B a ln e u m ; B ụ ẹ r 
Le d tb in  C h o le ste rin  B a la n c e t; D e lu lip id t ; L ip id a v it s u  
L ip o íu n d in  N ; Iip o p h a rm ; L ip o sta b il; L ip o ve n o s; O lbad 
C o rd e st; s a lv ilip id t; S o ya ca lỶ ; Gr.: In tra llp id ; L ip o ve n o e s; Hong 
Konỹ-. In tra lip id ; L ip o tu n d in  N f; Hung.: B a ln e u m ; In tra lip id ; 
S tru c to llp id t; Imiia: C e le p id ; In tra lip id ; tndon.: C e le p id ; G liso - 
p o s; In tra lip id ; In tra lip o s ; Iv e llp ; L ip ơ ve n o e s; Irt:  B a ln e u m t; 
In tra lip id ; Israel: B a ln e u m ; In tra lip ld ; Iv e lip ; ItaL: B a in eu m  
H e rm a l; E lo lip id ; In tra lỉp id ; U p o b m d in  S ; L ip o ve n o s; Jpn. 
In tra ỉa c  Malaysia: In tra lip id -h  M e x : Iip o ỉu n d in  N ; L ip o ve n o e s; 
Mon.: E v e s tre lt: Neth.: In tra lip id ; L ip o v e n o st; Norw.: 
In tra lip id ; NZ: In tra iip id ; Iv e lip ; Pkữipp.: C e le p id ; So yacab  PoL: 
B aln eu m  H e n n a ỉt: In tra lỉp id ; Iv e lip t ; L ip o h m d in  N ; Soya 
M en o h  S o y íe m ; Porí: B an h o le u m ; B m u lỉa o  de L ip id o s ; Bndo- 
lip id e t; In tra lip id : L ip o ve n o e s; S o y a ca l; Rus.: In tra lip id  
(H H ipam oraa); R e sa lu t P ro  (Peram or IỊpo); SA fr.:  In tra lip id ; Sin
gapore. In tra líp id ; In tra lip o s ; Iv e lip ; L ip o h m d ln  N: spaùt: A q u i- 
õ a v t; B lu n a b  H to la d iu s ; P la v o d rd ; In tra lip id ; Iso d o n n a t; M a l- 
e n a ; M e n o d im t; N o n n o so y; P h y to  S o ya ; P le g in e n  P rú n so ja-h  
R a tìo fe m in t; S o ya ca l; Sveđ.:  In tra lip id ; Swtíz.: B alm ed  H erm a l 
P lu s ; B alm éd  H e n n a l; ỉn tra lỉp id t ; lip ơ v e n o s t; Thai.: C e le p id t; 
In tra lip id ; Iv e lip t ; ỉip o ỉu n d in  N f; L ip o íu n d in  S f ; Turk.: 
In trab p id ; Iv e lip ; L ip o ve n o s; UK: B a ln e u m ; In tn lip id ; Iv e lip ; 
L ip o h in d in ; Z e ro n eu m ; Ukr.: E n e riiv  (3H epm m ); In tra ỉip id  
(H m pan am u); ỉiv e n d a le  (JlH BeH Q Baae)t; O n a g riỉ (O narpH C); 
VSA: ỉn tra lip id ; ỉỉp o s y n  m ; Venez.: Iv e lip

Mu ằ i ingradm nt P h ap a ra iio n s. Arg.: C lin o le ic  D e rru m a l; K ab i- 
vem  L e d tin a  B  U p o b m d in  M C T /LC T -E + ; L ip o h in d in  M C T/ 
L C T ; L ip o so m as; L ip o ve n o s M C T /LC T ; L ip o ve n o s P L R ; P u ra- 
p lu s  S ig m aíem ; S ọ ja r P h is-C a ld o ; U kase L u lỉt ỉs ; AustraL: C lin - 
ô le ic  H PA  C om p o und ; E x tia iư e  M e n o -C a re t; C o n tro l 
A ppetbe R e d u ce r; H yp o k K a b iv e n : M ens S u p e r S o y /C Io v e rh  
P h y to L iíe ; PM  H -R eg u lato n  S M O P lip id ; So y P o w e r PIU S+ ; T re -

e n -e n ; Austria: B a ỉn e u m  P Iu s ; C lin o le ic  K a b iv e n t; L ip id e m ; 
lip o íu n d in  m it M C T ; N u triB e x  L ip id ; O liC lin o m e l; P E -M ix t; 
PeriO Um eL* S M O P lip id ; S tru cto lip id -h  V iơ o m ix ; Z e n tro 0 1 im e l; 
Belg.: Q in o lẹ ic  Iip o p lu s ; M e d ia lip id e ; N u triũ e x  Xápid ; O liC li-  
n o m e l; O lim eL' P e riO lim e l; Brax.: B o rag ; E m u lsa o  S co tt; R a -  
sc le d ln e ; .V o tag  0 6 ; Canad.: C lin o le ic  U p o syn ; o lim e l; P e riO li-  
m e l’  chũe: C eD energ y; H y a lu ro n ; K a b iv e n ; L ip o b m d in  M C T/ 
L C T ; Iip o v e n o s M C T /LC T ; O tiỌ lin o m e l; P ia sd e d in e : China. 
U p o b m d in  M C T /LC T  ịý j 'S k ữ i‘ì; L ip o ven o es ịýltỀÌ; Cz.: 
B a ln e u m  H erm a l P Iu s ; C lln o le ic  K a b iv e n ; L ỉp o b m d ỉn  M C T/ 
L C T t ; L ip o p lu s ; N u triíle x  L ip id ; N u TR M ex O m ega; O liC lin o - 
m eb O lim eb  P e riO lim e l; P ia sd e d in e ; S M O FK ab ive n ; S M O Fli- 
p id ỉ Denm.: C lin o le ic  K a b iv e n ; L ip id e m ; N um eta G E ; N u triH ex 
L ip id ; O liO in o m e it; O lim e l; S M O P K ab ive n ; S M O P lip id ; V aso li- 
p id ; Pin.: C lin o le ic  K a b iv e n ; L ip o p lu s ; N um eta G E ; N u tiiU e x 
L ip íd ; O U C lin o m el; O lim e l; S M O FK ab ive n ; S M O F lip id ; S tru cto - 
lip id : V a so lip id ; F r .: A lp h are g u l H onrune; B io p a u se ; C lin o le ic  
E lte a n s ; Fad iam o n e ; G yn a lp h a  P lu s t ; K a b iv e n ; K ữ to r M en o : 
L ip id e m ; M e d la lip id e ; M ed n u triO ex L ip id e  G ; N u triile x  U p id e+ ; 
O liC lin o m e l; O U m el; O xe lio ; P e rik a b iv e n ; P e riO lim e l; P h a ryn - 
d o l; P ia sd e d in e ; R e a n u triũ e x  L ip id e ; R e a n o triĐ e x O m ega; 
S M O FK ab ive n ; S M O F llp id ; S tru a o K a b iv e n ; S tru c to llp id e t; 
S y n a p tiv ; V itrim ix Ỷ ; Ger.: B a ln e u m  P lu s ; C lin o le ic  K a b iv e n ; 
L ip id e m ; L ip o íu n d in  M C T ; U ip o ven o ỉ M C T ; N um eta G E ; N u tri- 
Q ex L ip id ; N u TR U lex O m ega; O le o b a l; O liC lin o m e lt; O lim e l: 
S M O FK ab ive n ; S M O F lip id ; Gr.: C lin o le ic  C lin o m e l; C om ple- 
v e n ; K a b iv e n ; U p o ỉu n d in  M C T /LC T ; L ip o p lu s ; M u ltim e l; N u tri- 
Q e xU p id ; O liC Iin o m e l; S M O FK ab ive n ; S M O F Iip id ; T ríve -1 0 0 0 ; 
Hong Kong: K a b iv e n ; U p o h in d in  M C T /LC T ; N u triO ex L ip id ; 
S M O F lip id ; V itrim ix  K V t ; Hung.: A llic e ; B a ln eu m  H erm al P lu s: 
K a b lve n ; L ip o íu n d ln  M C T t; O liC lin o m e l: S M O F lip id : Inđia: 
C elep id  M C T -LC T ; F a m ily k a in  G y n e ro l; H em o B t; K a b iv e n ; 
L ip o lu n d in  M C T /IC T ; N u trile x  L ip id  P e rl; O ste o sh ie ld ; ĩndon.: 
H e p a b io n t; K a b iv e n ; L a n a ve n ; L ip o íu n d in  M C T /L C T f; 
Lìpom ed  M C T /LC T ; M a x itrin t : V itr im ix t ; IrL: B a ln eu m  P lu s t ; 
C lin o le ic t ; K a b iM ix t; K a b iv e n ; L ip id e m ; L ip o h in d in  M C T/ 
L C T ỷ ; N um eta G E ; N u triB e x lip id ; O liC lin o m e l: S M O FK ab ive n ; 
S M O P lip id ; S tn ic io lip íd t ; T rio m e l; V itrim ix  K V f ; Israel: 
B aln eu m  P tu s: C lin o le ic  K a b iv e n ; U p o h in d in  M C T /LC T ; O li-  
C lin o m e l; S M O P K ab iven ; S M O F lip id ; ItaL: A cu m e l; A n ti-V e s; 
A ss is t; B io e s tril G in sen g ; B io e s tril V a le ria n a ; B io m in e ra i S-A U a; 
C lin o le ic  D e m a lic  E a v it P lu s ; F ito g e a ' G in il; K a b iv e n ; L ip id e m ; 
L ip im ix ' L ip o lu n d in  M C T ; L ip o sy n ; N u td p e ri L ip id ; N u u ip lu s 
L ip id ; N u triỉp e c ia l L ip id ; O liC Iin o m e b  P e rism o íve n ; P e riv e n : 
P ia sd e d in e ; P iu v io ; P u lsa lu x ; S M O P lip id ; S o ym en ; S tru cto lip id ; 
Malaysia: K a b iv e n h  Mex.: B an o  C o lo id e ; C a ltra te  + S ; K a b ive n ; 
L ip o h m d in  M C T /LC T ; L ip o sy n t; P ia sd e d in e ; P re ve íe m  Com - 
p le x ; R ib an ; So ya lo id  A p n irí; S o ya lo id ; S o yd e x; Mon.: E v e stre l 
Jo u r N u itt; E v e stre l P h ysio  P ro B lt; Neth.: C lin o le ic  K a b iv e n ; 
L ip o lu n d in  M C T /L C T t; lip o p lu s ; N um eta G E ; N u tríB e x  L ỉp id ; 
O liơ in o m e l; O lim e l; S M O FK ab ive n ; S M O F lip id ; S tru o o lip id ; 
V itrim ix  K V + ; Norw.: C lin o le ic  K a b iv e n ; L ip id e m ; N um eta G E ; 
N u triB e x  L ip id ; N u T R IB e x O m ega; O liC lin o m e l; O lim e l; SM O F- 
K a b iv e n ; SM O FU p id ; V a so lip id ; N Z ; C lin o le ic  K a b iv e n ; O IiC li-  
n o m e l; Phữipp.: H e r So y P lu s ; K a b iv e n ; L iv e rm in ; Pol.: 
B aln eu m  H erm al P lu s t ; C lin o le ic  c lin o m e l; C o m p le ve n t; 
K a b iv e n ; L ip o h m d in  M C T /LC T ; N a tu rap ia  M en o p au za ; P ia sd e - 
d in e ; S M O P K ab ive n ; S M O F lip id ; PorL: B an h o le u m  Com posto ; 
B an h o leu m  G e le ; C lln o le ic  L ip o íu n d in a  M C T /LC T ; L ip o p lu s ; 
N u trib ra u n ; N u trip la sm a lt: O liC lin o m e l; S M O FK ab ive n ; SM O - 
FU p id ; S tru a o lip id ; V ĩư ứ n b c; R u i.: K a b iv e n  (KaÕHEeH); 
L ip o íu n d ỉn  M C T /LC T  (JlHno$yHAHH M C T /JIC T ); L ip o p lu s 
(ilH nom noc); O lid in o m e l (OnMKjiHHbMejn>); P ia sd ed in e  
(rb u cD ieB K H ); S M O Flip id  (C M O O nH nnn); S.Afr.: C lin o m e lt; 
L ip o íu n d in  M C T /LC T h  Singapore: C tin o le ic  K a b iv e n ;
Lip o b m d in  M C T /LC T ; P ro -G u c Spain: C lin o le ic  F ito g y n ; K a b i- 
v e n ; L ìp o tu n d ỉn a  M C T /LC T ; L ip o m ix ; U p o p lu s; N u triB e x  L ip id ; 
N u T R IB e x O m ega; O liC lin o m e l; O lim eL' S M O FK ab íve n ; SM O - 
FU p id ; S tru a o lip id t ; Swed.: C lin o le ic  K a b iv e n ; U p o p lu s; 
N um eta G E ; N u triS e x  L ip id ; O liC lin o m e l; O lim e l; SM O P K ab i- 
v e n ; S M O FIip id ; S tru c to lip id ; V a so lip ìd ; Switz.: A n à d ry . C lin o - 
le ic  U p o ỉu n d in  M C T /LC T ; U p o p lu s; N u m eta ; N u triũ e x  L ỉp id ; 
0 1 iC lin o m e l+ ; o ltm e l; P e ríO Iim eb  Sm oQ Cabiven ; SM O P lip id ; 
S tru c to lip id ; Thai.: C a l-u p s-D -S o y : C lin o le ic  K ab iven - L ip id e m ; 
L ip o tu n d in  M C T /LC T ; N u triB e x  L ip ìd ; O lic lin o m e h  S M O Flip id ; 
V it r im lr t ; Turk.: C lin o le ic  L ip o tu n d ta  M C T /LC T : Lip o syn-h  
S M O P lip id ; V itrim ix ; UK: B a ln e u m  P lu s ; C lin o le ic  E m u stíl; 
K a b iv e n ; L ip id e m ; L ip o h in d in  M C T /LC T ; N u triB e x  L ip id ; 
N u T R IB e x O m ega; O U Clinom eU  P h y io liíe  P lu s ; S k in  P e iỉe c tin g  
O ll; S M O F lip id ; S tru c to lip id ; Y m e a ; Z e ro z o le f; ukr.: K a b ive n  
(K a S m e a); L ip o h m d in  M C T /LC T  (HHnoộyHAHH M C T /H C T ); 
SM O FH pid (CM O thm nnuh; USA: C lin o lip id ; L ip o sy n  IL  T u d cs; 
Venex.: L ip o tu n d in  M C T /LC T ; M a te m av it.

Pbannacopomai Pmporations
Ũ S P  3 6 : L ip id  In je c u b le  E m u lsio n .

Stannous Fluoride
Fluoruro estanoso; Stannosi Fluoridum; (hropnq Onoea.
Tin Auoride.
SnF2=156.7 
CẠS —  7783-47-3.
ÁT£— MỈAA04.
AKVet — QA01AA04. 
u m —  3FTR44B32Q.

Pharmacopoetas. In  US.
Ư S P  3 6 : (S ta n n o u s  H u o rid e ). A  w h ite  c ry s ta lỉin e  p o vvd e r. 
F re e ly  so lu b le  in  v v a te r; p ra c tic a lly  in s o lu b le  in  a lc o h o t in

All cross-reíerences reíer to entries in Volume A
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c h lo ro ío rm , an d  in  e th e r. p H  o f a  ử e s h ly  p re p a re d  0 .4 %  
so lu tío n  in  w a te r is  b e tw e e n  2 .8  a n d  3 .5 .

Siability. Aqueous Solutions of stannous Auoride decom- 
pose w ithin a few houis vvith the ỉormation of a white 
predpitate; they slowly attack glass.

Prọ/ị7e
S ta n n o u s A u o rid e  is  u se d  as a  so u rc e  o ỉ ỉlu o r id e  (se e  S o d iu m  
F lu o r id e . p . 2 0 8 9 .2 ) fo r th e  p ro p h y la x is  o f d e n ta l c a rie s . 
D e n ta l g e ls  c o n ta ỉn in g  c o n c e n tra tio n s  o f s ta n n o u s ũ u o rid e  
0 .4 %  a re  a v a iỉa b le  fo r d a ily  u s e . H ig h e r c o n c e n tra tío n s h a ve  
b een  a p p lie d  u n d e r p ro ỉe s s io n a l su p e rv is io n . S ta n n o u s 
ílu o rid e  h a s  a lso  b e e n  u se d  in  d e n tíh ic e s  an d  m o u th  rin s e s . 

S ta n n o u s A u o rid e  h a s a n  u n p le a s a n t ta ste .

Preparations
P ro p rie ta ry  P rep aro tỉo ns (d e ta ils  a re  g iven  in  V o lu m e B )

S ing la-ing red ien t P rep ara tio n s. Canad.: G e l-K am ; G e lsta n ; Per- 
fe a  S o lu tio n s in  O ffice  R in s e t; F r .: E m o ío rm t; ItaL: F lu o rig a rd  
G e l-K a m ; G e l-K am ; O ra l-B  P asta D e n tifric ia  D e n ti e G e n g ive t; 
UK: H u o iig a rd  G e l-K a m ; USA: G e l K am ; G c l-K a m ; G e i-T in , 
Ju s t ỉo r  K id s ; P erio M ed ; Stop .
M utaKngrecBent p rep ara tiara .  CaruuL: G ei-K am  D e m in b lo c  
Denm.: A m erscan  S ta n n o u st; Israel: M erid o k IUL: A ctiĐ u o r.
PhormocopoeiglPraporaHons
ư s p  3 6 : S tan n o u s H u o rid e  G e l.

Starch
AÌínidòn;Amìdó';5 Àmrdón; Amidon de blè (vvhẹat starcb); 
Amidon de maĩs (maize starchỉrÀmidòri de pomme de terre 
(potato starch); Amidon de riz (rice starch); Amidon 
prégélàtinisé (pregẹlatinised starch); Amilo; Amylum; 
Amỹlum pregẽliíiatum (pregelatinised starch); Bulviq 
krakmolas (póìatoỉ starch)ị; ;6 urgonyakefnériyftỗ (potato 
starch); Búzakeményftõ (wheat starch); Hidegenduzzadó 
keményítổ (pregelatinised starch); Kukoricakennényítố 
(maize starch); Kukurũai kraítimoỉas (maize starch); Kviéciq 
krakmolas (wheat starch); Maissitărkkelys (maize starch); 
Májifstẵrfcelse (maize starch); Miaỵdis amyíum (rhaize starch); 
Oryzae amyịụm (rice starch); Perunatãrktelys (potato starch); 
Potạtisstăricẹlsẽ (potato starch); Pregeliíikuotas krakmolas 
(pregẹratinised Stạrch); Pỉeniâný ỉkrob (wheat starch); 
Riisitărkkelys (rice. starch); Risstãrkelse (rice starch); 
Rizskẹrnénỵftỗ (rice stareh); Ryãn krakmolas (rice starch); 
Skrob bramborový {potato starch); ỉkrob kukuridný (maize 
starch); Skrob.píédbobtnalý (pregelatinised stardi); ỉkrob 
rýiový (rỉcẹ stárch); Skrobia kukurydáana (maize starch); 
Skrobia pszeniczna (wheat starch); Skrobia ziemniaaczana 
(potato starch); Solani amylum (potato starch); Stărke; Tritìci 
amylum (wheat starch); Vehnãtãrkkeíys (wheat starch); 
Vetestărkelse (vvheat stanch); KpaxMan.
CAS — 9005-25-8 (starch); 9005-82-7 (a-amylose); 9004-34-6 
(^-omyhse);9037-22-3 (amylopeaìn).
UNIỈ-— 08232NY3SJ(com starch); 8I089SAH3T (potato starch); 
4DGK8B7I3S (rice ĩtarch); 24SC3U704I (tapioca ỉtarch); 
79QS2MG2LP (wheat starch).

D e s c r ip t io n . S ta rc h  c o n s ists  o f p o ly sa c ch a rid e  g ra n u le s 
o b ta in e d  ừ o m  th e  c a ry o p sis  o f m a ize , Zea mays, r ic e . Oryza 
sativa, v v h e a t, Triticum acstivum (T. vulgare), fro m  th e  tu b e rs 
o f p o ta to , Solanum tuberosum fro m  th e  seed s (p e a s) o f Pisum 
satìvum. o r fro m  th e  rh izo m e s o f c a ssa v a . Manihot utilissima. 
M a ize  s ta rc h  is  a lso  k n o w n  as co m  sta rc h . S ta rc h  c o n ta in s  
a m y lo se  an d  a m y lo p e c tin , b o th  p o ly sa c ch a rid e s b ased  on ữ- 
g lu co se .
P h a rm a c o p o e ia s . So m e o r a ll o f th e  sta rch e s d e scrib e d  a re  
in đ u d e d  in  Chín., Eur. (se e  p . v ii) , In!., and Jprt. A lso  in  
USNF.
Chín, a n d  Eur. a lso  in c lu d e  P re g e la tin ise d  S ta rc h , Eur. 
in d u d e s  P re g e la tin ise d  H y d ro x y p ro p y l S ta rc h . USNF a lso  
in d u d e s  P re g e la tin iz e d  S ta rc h , M o d ifie d  S ta rc h , P re g e la ti-  
n izẹ d  M o d iB e d  S ta rc h , an d  P re g e la tin ize d  H y d ro x y p ro p y l 
S ta rc h . u s  ỉn d u d e s  A b so rb a b le  D u stin g  P o w d e r an d  T o p ica l 
S ta rc h .
P h . E u r . 8 :  (M a íze  S ta rc h ; M a y d is  A m y lu m ). I t  is  o b ta in e d  
fro m  th e  c a ry o p sis  o f Zea mays. I t  is  a m a tt, w h ite  to  s lỉg h tly  
y e llo v v is h , v e ry  fin e  p o vvd er th a t c re a k s w h e n  p ressed  
b e tw e e n  th e  S n g e rs . T h e  p re se n ce  o f g ra n u le s w ith  c ra c k s  o r 
ir re g u la r it ie s  o n  th e  ed g e is  e x c e p tio n a l. P ra c t ic a lly  
in s o lu b le  in  c o ld  v va te r a n d  in  a lc o h o l. T h e  p H  o f a 2 0 %  
m ix tu re  in  w a te r a fte r 15 m in u te s  is  4 .0  to  7 .0 .
P h . E u r . 8 :  (P e a  S ta rc h ). I t  is  o b ta in e d  h o m  th e  seed s o i  
Pisum sativum. A  v v h ite  o r a lm o st v v h ite , v e ry  fin e  p o w d e r. 
P ra c t ic a lly  in so lu b le  in  c o ld  w a te r a n d  in  a lc o h o l. T h e  p H  o f 
a 2 0 %  m ix tu re  in  vva te r a fte r 15 m in u te s is  5 .0  to  8 .0 .
P h . E u r . 8 :  (P o ta to  S ta rc h ; S o la n i A m y lu m ). I t  is  o b ta in e d  
fro m  th e  tu b e r o f Solanum tuberosum. It  is  a v e ry  fm e , vvh ite  
o r a h n o s t w h ite  p o w d e r v v h ic h  c re a k s w h e n  p ressed

b e tw e e n  th e  S n g e rs . I t  d o es n o t c o n ta in  s ta rc h  g ra in s  o í a n y  
o th e r o rig in  b u t m a y  c o n ta in  a  m in u te  q u a n tity , i f  a n y , o í 
íra g m e n ts o f th e  tis s u e  o f th e  o rig in a l p la n t. P ra c tic a lly  
in so lu b le  in  c o ld  w a te r a n d  in  a lc o h o l. T h e  p H  o f a  2 0 %  
m ix tu re  in  w a te r a íte r  15 m in u te s  is  5 .0  to  8 .0 . S to re  in  
a irtíg h t c o n ta in e rs .
P h . E u r . 8 :  (R ic e  S ta rc h ; O ry za e  A m y lu m ). I t  is  o b ta in e d  
h o m  th e  c a ry o p sis  o f Oryza satíva. I t  is  a  ta s te le ss , v e ry  O ne, 
vvh ite  o r a lm o st v v h ite  p o w d e r v v h ic h  c re a k s w h e n  p re sse d  
b e tvveen  th e  ũ n g e rs . T h e  p re se n ce  o f g ra n u le s  w ith  c ra c k s  o r 
irre g u la r it ie s  o n  th e  edge is  e x c e p tio n a l. P ra c t ic a lly  
in so lu b le  in  c o ld  w a te r an d  in  a lc o h o ỉ. S to re  ỉn  a irtig h t 
c o n ta in e rs .
P h . E u r . 8 :  (W h e a t S ta rc h ; T r it id  A m y lu m ). I t  ỉs  o b ta in e d  
fro m  th e  c a ry o p sis  o f Trừicum aestivum ợ .  vulgare). I t  is  a 
v e ry  O n e , w h lte  o r a lm o st w h ite  p o vvd e r w h ic h  c re a k s  w h e n  
p ressed  b e tw e e n  th e  O n g ers. I t  d o es n o t c o n ta in  s ta rch  
g ra in s o í a n y  o th e r o rig in  b u t m a y  c o n ta in  a  m in u te  
q u a n tity , ư  a n y , o ỉ íra g m e n ts  o f th e  tissu e  o í th e  o rig m a l 
p la n t. P ra c tic a lly  in so lu b le  in  c o ld  vva te r a n d  in  a lc o h o l. T h e  
p H  o f a 2 0 %  m ix tu re  in  w a te r a fte r 15 m in u te s  is  4 .5  to  7 .0 . 
S to re  in  a ữ tíg h t c o n ta in e rs .
P h . E u r . 8 :  (P re g e la tin ise d  S ta rc h ; A m y lu m  P re g e liO c a tu m ). 
Í t  is  p re p a re d  ừ o m  m a ize  s ta rc h , p o ta to  s ta rc h , o r r ic e  s ta rc h  
b y  m e ch a n ica l P ro c e ss in g  in  th e  p re se n ce  o f w a te r , w ith  o r 
■ vvithout h e a t, to  ru p tu re  a ll o r p a rt o f th e  sta rc h  g ra n u le s , 
an d  su b se q u e n t d ry in g . I t  c o n ta in s  n o  ad d ed  su b sta n c e s b u t 
ít  m ay  be m od ỉO ed  to  re n d e r it  c o m p re ssib le  a n d  to  im p ro v e  
its  flo w  c h a ra c te ris tic s . I t  is  a v v h ite  o r y e llo v v ish  w h ite  
p o w d e r th a t sv v e lls  in  co ld  w a te r .
P h . E u r . 8 :  (S ta rc h , H y d ro x y p ro p y l; A m y lu m  H y d ro x y p ro - 
p y lu m ). A  p a rt ia lly  su b stitu te d  2 -h y d ro x y p ro p y le th e r o f 
m a ize  s ta rc h , p o ta to  s ta rc h , c a ssa va  s ta rc h , r ic e  s ta rc h , o r 
pea s ta rc h  c h e m ic a lly  m od iO ed  b y  e th e riO c a tio n  w ith  
p ro p y le n e  o x id e . In  a d d itio n , th is  s ta rc h  m ay  b e  p a rt ía lly  
h y d ro ly se d  u s in g  a d d s o r e n zym e s to  o b ta in  th in n e d  s ta rc h  
w ith  re d u ce d  v is c o s ity . M ix in g  o f s ta rch e s fro m  d iffe re n t 
b o ta n ica l so u rc e s p rio r to  C h e m ica l m o d iO ca tìo n  is  n o t 
a llo w e d . I t  c o n ta in s  0 .5 %  to  7 .0 %  o f h y d ro x y p ro p y l g ro u p s. 
p H  o f a 2 0 %  su sp e n sio n  in  c a rb o n -d io x id e -fre e  w a te r , a ftc r 
stan d in g  fo r 15 m in u te s , is  4 .5  to  8 .0 . A  v v h ite  o r sU g h tly  
y e llo v v ish  p o w d e r. P ra c t ic a lly  in so lu b le  in  c o ld  w a te r a n d  in  
a lc o h o l.
P h . E u r . 8 :  (S ta r c h , H y d ro x y p ro p y l, P re g e la tin is e d ; 
A m y lu m  H y d ro x y p ro p y lu m  P re g e liO c a tu m ). lt  is  p re p a re d  
fro m  h y d ro x y p ro p y l s ta rch  b y  m e c h a n ic a l P ro c e ssin g  in  th e  
p re se n ce  o f w a te r , w ith  o r v v ith o u t h e a t, to  ru p tu re  a ll o r 
p a rt o f th e  s ta rc h  g ra n u le s , an d  su b se q u e n t d ry in g . It  
c o n ta in s  0 .5 %  to  7 .0 %  o f h y d ro x y p ro p y l g ro u p s. p H  o i  a 
3 .0 %  m ix tu re  in  w a te r is  4 .5  to  8 .0 . A  v v h ite  o r s lig h tly  
y e llo v v ish  p o w d e r.
B P  2 0 1 4 : (T a p io ca  S ta rc h ). It  is  o b ta in e d  fro m  th e  rh izo m e s 
o f Manihot utiỉissùna. I t  is  a v e ry  O ne p o vvd er w h ic h  CTeaks 
w h e n  p ressed  b e tw e e n  th e  O n g ers. P ra c tíc a lly  in so lu b le  in  
co ld  w a te r an d  in  a lc o h o l. S to re  in  a irtig h t c o n ta in e rs .
T h e  B P  2 0 1 4  g iv e s  C a ssa va  S ta rc h  as a n  a p p ro ve d  sy n o n y m . 
T h e  B P  2 0 1 4  d ire c ts  th a t w h e n  s ta rc h  is  sp e c ih e d  a n d  th e  
ty p e  is  n o t in d ic a te d . M a ize  S ta rc h . P o ta to  S ta rc h , R ic e  
S ta rc h , W h e a t S ta rc h , o r in  tro p ic a l c o u n trie s  w h e re  th c se  
a re  n o t a v a ila b le . T a p io c a  S ta rc h  m ay  be su p p lie d  o r u se d . 
U S N F  3 1 : (C o m  S ta rc h ). I t  c o n s ists  o f th e  s ta rc h  g ra n u le s  
se p a ra te d  fro m  th e  m a tu re  g ra in  o f c o m , Zea mays 
(G ra m in e a e ). Ir re g u la r , a n g u la r, v vh ite  m asses o r íin e  
p o w d e r. Is  o d o u rle ss , an d  h a s a s lig h t, c h a ra c te ris tic  ta ste . 
In so lu b le  in  c o ld  w a te r an d  in  a lc o h o l. A  2 0 %  s lu rry  in  
w a te r, a llo vve d  to  stan d  fo r 15 m in u te s  a íte r 1 m in u te  o f 
m o d e ra te  a g ita tio n , h a s a p H  o f 4 .0  to  7 .0 .
U S N P  3 1 : (P ea  S ta rc h ). It  is  o b ta in e d  íro m  th e  seed s o f Pisum 
sativum. A  v v h ite  o r a lm o st w h ite , v e ry  fin e  p o w d e r. 
P ra a ic a lly  in so lu b le  in  co ld  vva te r an d  in  a lc o h o l.
U S N F  3 1 : (P o ta to  S ta rc h ). I t  is  o b ta in e d  íro m  th e  tu b e r o i 
Solanum tuberosum. Irre g u la r , a n g u la r. v vh ite  m asses o r fin e  
p o vvd e r. Is  o d o u rle ss , an d  h a s a s lig h t. c h a ra a e r is tic  ta ste . 
In so iu b le  in  c o ld  vva te r a n d  in  a lc o h o l. A  2 0 %  s lu rry  in  
w a te r , a llo w e d  to  stan d  fo r 15 m in u te s  a íte r 1 m in u te  o f 
m o d erate  a g ita tio n . h a s a p H  o f 5 .0  to  8 .0 .
U S N F  3 1 : (R ic e  S ta rc h ). I t  is  o b ta in e d  fro m  th e  c a ry o p s is  o f 
Oryza sativa. A  2 0 %  s lu rry  in  w a te r, a llo w e d  to  sta n d  fo r 15 
m in u te s  a fte r 1 m in u te  o f m o d e ra te  a g ita tio n , h a s a  p H  o í
5 .0  to  8 .0 .
U S N F  3 1 : (T a p io c a  S ta rc h ). G ra n u le s  se p a ra te d  fro m  th e  
tu b e rs  o f ta p io ca  (c a s s a v a ), Manihot utilissima (E u p h o rb ia -  
c e a e ). Irre g u la r , a n g u la r , w h ite  to  p a le  yeU o w  m asses o r fin e  
p o w d e r. In s o lu b le  in  co ld  w a te r a n d  in  a lc o h o l. A  2 0 %  
s lu rry  in  w a te r a íte r  5 m in u te s  o í c o n tin u o u s a g ita tio n  h a s a 
p H  o f 4 .5  to  7 .0 .
U S N F  3 1 : (W h e a t S ta rc h ). I t  is  o b ta in e d  íro m  th e  c a ry o p s is  
o f Triticum aestivum  (T . vulgare). Irre g u la r , a n g u la r , w h ite  
m asses o r fm e  p o w d e r. ỉs  o d o u rle ss an d  h a s a s lig h t, 
c h a ra a e r is tic  ta s te . In s o lu b le  in  co ld  w a te r an d  in  a lc o h o l. A

2 0 %  s lu rry  in  vv a te r, a llo w e d  to  sta n d  fo r 15 m ìn u te s a fte r 1 

m in u te  o ỉ m o d e ra te  a g ita tio n , h a s a  p H  o ỉ 4 .5  to  7 .0 .
U S N P  3 1 : (H y d ro x y p ro p y l C o m  S ta rc h ). A  p a rtia lly  
su b stitu te d  2 -h y d ro x y p ro p y le th e r o b ta in e d  b o m  co m  
sta rc h  b y  a  C h e m ica l m o d ih c a tìo n  o f e th e rih c a tío n  w ith  
p ro p y le n e  o x ỉd e . In  a d d itío n , th is  s ta rc h  m ay  b e  p a rtỉa lly  
h y d ro ly se d  u s in g  a d d s o r e n zym e s to  o b ta in  th in n e d  s ta rc h . 
I t  c o n ta in s 2 .0  to  7 .0 %  o f h y d ro x y p ro p y l g ro up s o n  th e  
d rie d  b a s is . p H  o f a  2 0 %  su sp e n sio n  in  ca ib o n -d io x id e -& e e  
w a te r , a fte r s ta n d ỉn g  fo r 15 m in u te s , is  4 .5  to  8 .0 . A  w h ite  o r 
s lig h tly  y e U o w ish  p o w d e r. P r a a ic a lly  in so lu b le  in  co ld  
w a te r an d  in  a lc o h o l.
U S N F  3 1 : (H y d ro x y p ro p y l P e a  S ta rc h ). A  p a n ia lly  
su b stítu te d  2 -h y d ro x y p ro p y le th e r o b ta in e d  h o m  p ea s ta rc h  
b y  a C h e m ica l m o d ih c a tio n  o ỉ e th e rlh c a tio n  w ith  p ro p y le n e  
o x id e . In  a d d itio n , th is  s ta rc h  m a y  b e p a rd a U y  h y d ro ly se d  
u s in g  a d d s o r e n zym e s to  o b ta in  th in n e d  sta rc h . I t  c o n ta in s
2 .0  to  7 .0 %  o f h y d ro x y p ro p y l g ro u p s o n  th e  d rie d  b a s is . p H  
o i  a  2 0 %  su sp e n sio n  in  c a rb o n -đ lo x id e -fre e  w a te r, a fte r 
stan d in g  fo r 15 m in u te s , is  4 .5  to  8 .0 . A  w h ite  o r s lig h tly  
y e llo tv is h  p o w d e r. P ra c tic a lly  in so lu b le  in  co ld  w a te r an d  in  
a lco h o L
U S N F  3 1 : (H y d ro x y p ro p y l P o ta to  S ta rc h ). A  p a rtia ỉly  
su b stìtu te d  2 -h y d ro x y p ro p y le th e r o b ta in e d  b o m  p o ta to  
s ta rc h  b y  a C h e m ica l m o d ih c a tio n  o f e th e rih ca tio n  w ith  
p ro p y le n e  o x id e . In  a d d itio n , th is  s ta rc h  m ay b e  p a rtia lly  
h y d ro ly se d  u s in g  a d d s o r e n zym e s to  o b ta in  th in n e d  s ta rc h . 
I t  c o n ta in s 2 .0  to  7 .0 %  o f h y d ro x y p ro p y l g ro u p s o n  th e  
d rie d  b a sis . p H  o f a  2 0 %  su sp e n sio n  in  c a ib o n -d io x id e -fre e  
w a te r , a fte r s ta n d in g  fo r 15 m in u te s , is  4 .5  to  8 .0 . A  w h ite  o r 
s lig h tly  y e llo v v ish  p o w d e r. P ra c tic a lly  in so lu b le  in  co ld  
vva te r an d  in  a lc o h o l.
U S N F  3 1 : (P re g e la tin ize d  S ta rc h ). I t  is  s ta rch  th a t h a s b een  
c h e m ic a lly  a n d /o r m e c h a n ic a lly  p ro cessed  to  ru p tu re  a ll OT 
p a rt o f th e  g ra n u le s  in  th e  p re se n ce  o f w a te r an d  
su b se q u e n tly  d rie d . I t  m ay  b e  m o d ilìe d  to  re n d e r it  
co m p re ssib le  a n d  flo w a b le .
U S N F  3 1 : (M o d iB e d  S ta rc h ). I t  is  sta rch  m o d iã e d  b y  
C h e m ica l m e a n s . Fo o d  s ta rc h  m ay  b e a d d -m o d ifie d , 
b le a c h e d , o x id is e d , e s te rih e d , e th e riĐ e d , o r tre a te d  
e n z y m a tic a lly  to  ch an g e  its  íu n c tio n a l p ro p e rrie s . A  2 0 %  
s lu rry  in  w a te r , a ỉte r 5 m in u te s  s tứ rin g  a t a m o d erate  ra te , 
h a s a pH  o f 3 .0  to  9 .0 .
U S N F  3 1 : (P re g e la tin ize d  M o d iB e d  S ta rc h ). It  is  M o d iỉie d  
S ta rc h  th a t h a s b een  c h e m ic a lly  o r m e c h a n ic a lly  p ro ce sse d , 
o r b o th , to  ru p tu re  a ll o r p a rt õ f th e  g ra n u le s  to  p ro d u ce  a 
produCT th a t s w e lls  in  co ld  w a te r . M o d e ra te ly  co a rse  to  fin e , 
w h ite  to  o ff-w h ite  p o w d e r. I t  is  o d o u rle ss an d  h a s a  s lig h t, 
c h a ra c te ris tic  ta s te . S lig h tly  so lu b le  to  so lu b le  in  co ld  w a te n  
in so lu b le  in  a lc o h o l.
U S N F  3 1 : (P re g e la tin ize d  H y d ro x y p ro p y l C o m  S ta rc h ). 
P re p are d  b o m  h y d ro x y p ro p y l co m  s ta rc h  b y m e ch a n ica l 
P ro ce ssin g  in  th e  p re se n ce  o f v va te r, w ith  o r w ith o u t h e a t, to  
ru p tu re  a ll o r so m e o f th e  sta rc h  g ra n u le s , an d  su b se q u e n tly  
d rie d . It  c o n ta in s  2 .0 %  to  7 .0 %  o f h y d ro x y p ro p y l g ro u p s o n  
th e  d rie d  b a s is . A  w h ite  o r s lig h tỉy  y e llo v v ish  p o w d e r. It  
sw e lls  in  w a te r an d  p ro d u ce s a d e a r o r tra n s lu c e n t, v isc o u s , 
c o llo id a l m ix tu re .
U S N F  3 1 : (P re g e la tin ize d  H y d ro x y p ro p y l Pea S ta rc h ). 
P re p are d  b o m  h y d ro x y p ro p y l p ea s ta rch  b y  m e ch a n ica l 
P ro ce ssin g  in  th e  p re se n ce  o f w a te r , v v ith  o r v v ith o u t h e a t to  
n ip tu re  a ll o r so m e o f th e  s ta rc h  g ra n u le s , an d  su b se q u e n tly  
d rie d . I t  co n  ta i n s 2 .0 %  to  7 .0 %  o f h y d ro xy p ro p y l g ro u p s o n  
th e  d rie d  b a s is . A  w h ite  o r s lig h tly  y e llo w ish  p o vvd e r. It  
s sv e lls  in  w a te r an d  p ro d u ce s a c le a r o r tra n s lu c e n t, v isc o u s , 
c o llo id a l m ix tu re .
U S N F  3 1 : (P re g e la tin ize d  H y d ro x y p ro p y l P o tato  S ta rc h ).

I P re p are d  íro m  h y d ro x y p ro p y l p o ta to  sta rch  b y  m e ch a n ica l 
P ro ce ssin g  in  th e  p re se n ce  o f w a te r, w ith  o r w ith o u t h e a t, to  
ru p tu re  aũ  o r so m e o f th e  s ta rch  g ra n u le s , and  su b se q u e n tly  
d rie d . It  c o n ta in s  2 .0 %  to  7 .0 %  o f h y d ro xy p ro p y l g ro u p s on  
th e  d rie d  b a s is . A  w h ite  o r s lig h tly  y e llo w ish  p o w d e r. It  
svve lls  in  w a te r an d  p ro d u ce s a d e a r o r tra n s lu c e n t, v isc o u s , 
c o llo id a l m ix tu re .

Uses and Administration
S ta rc h  is  a b so rb e n t an d  is  v v id e ly  u se d  in  d u stin g  p o vvd e rs, 
e ith e r a lo n e  o r m ix e d  w ìth  z in c  o x id e  o r o th e r s im ila r 
su b sta n c e s. S ta rc h  is  u se d  a s a su rg ic a l g lo ve  p o w d e r, b u t 
su  ch  u se  h a s b een  d isco u rag e d  (se e  p . 2 0 9 6 .2 ). I t  ís  
in co rp o ra te d  in  m an y  ta b le ts  a s a b in d e r, d ilu e n t, o r 
d is in te g ra tin g  a g e n t P re g e la tin ise d  s ta rc h  is  u sed  s im ila r ly  
a s a ta b le t b in d e r.

S ta rc h  m u d la g e  is  g iv e n  b y  m o u th  in  th e  ư e a tm e n t o f 
io d in e  p o iso n in g ; it  h a s b e e n  u se d  to p ic a lly  a s a sk in  
e m o lỉie n t.

R ice -b a se d  S o lu tio n s m ay  b e u se d  in  th e  p re v e n tio n  an d  
ư e a tm e n t o f d e h y d ra tio n  d u e  to  a cu te  d ia n h o e a l d ise a se s 
(p . 1805.2).

G ly c o g e n  s to ro g e  d is e a s e  ty p e  I .  T y p e  I  g lyco g e n  sto ra g e  
d ise ase  is  a n  a u to so m a l re c e ss iv e  m e ta b o lic  d iso rd e r in

The Symbol t  denotes a preparation no longer actively marketed
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v v h ic h  g Iu co se -6 -p h o sp h a ta se  is  n o t c x p re s s c d . re s u ltln g  in  
h y p o g ly c a e m ia  d u e  to  la c k  o f g lu co se  p ro d u c tio n . A c c u -  
m u la tio n  o f g ly c o g cn  a n d  o th e r m c ta b õ lic  d e ra n g e m e n ts 
c a n  Ie a d  to  c o m p lic a tio n s  ìn d u d ỉn g  re n a l im p a in n e n t, 
h e p a to m e g a ly  a n d  h e p a tic  a d e n o m a , h y p e râ rỉc a e m ia , 
h y p e rlip id a e m ia s , a n d  la c t ic  a d d o s is . T h e  c o n d itio n  h a s  
b ẽ ẽ n  s ũ c c e s s b illy  m an a g e d  b y  c o n tin u o u s  n o c tu m a l n a so - 
g a s tr ic  in íu á o n  o f g iu cõ se  a n d  b e q u e n t d a y tim e  ỉe e đ in g s . 
H o w e v e r, s u d i a  re g im e n  re q u ire s  good  p a tie n t c o m p li- 
a n c e  a n d  m o n ito rin g  o i  th e  n ig h t-d m e  in h is io n s . 1

A s  a n  a lte m a tiv e , a  m o re  S ta n d a rd  d ỉe t to g e th e r w ith  
u n co o k e d  c o m  s ta rc h  su sp e n sio n s p re p a ie d  w ith  ta p  w a te r 
a t ro o m  te m p e xa tu re  a n d  ta k e n  e v e ry  6  h o u rs  in d o s e s  o f
1 .7 5  to  2 .5  g /kg  h a v e  b e e n  re p o rte d 7 to  b e  v e iy  s a tis ía c to ry  
in  m a in ta in in g  n o rm o g ly c a e m ia . In  o n e  in ỉa n t , in  w h o m  
s ta rc h  w a s u n s a tís ỉa c tô ry , th e  la c k  o ỉ re sp o n se  w a s 
c o n s id e re d  to  b e  đ u e  to  in a d e q u a te  p a n c re a tic  a m y la se  
a c t iv ity  a n d  a lth o u g h  it  w a s  su b se q u e n tly  re p o rte d * th a t 
a d d itio n  o i a  p a n c re a tic  e n zy m e  c o n c e n tra te  h a d  p ro d u ce d  
so m e  im p ro v ẽ m c n t, th e  re sp o n se  w a s s t ill in a d ẽ q u a te  to  
m a i n  ta m  n o n n o g ly ca e m ia  fo r m o re  th a n  2  h o u rs . I t  w a s 
c o n s id e te d  th a t o th e r a m y la s e  p re p a ra d o n s sh o u ld  b e  
id e n tiữ e d  fo r p o ss ib le  u se  in  su c h  p a tie n ts . A  sm a ll stu d y  o f 7  
y o u n g  a d u lts  w ith  g lyco g e n  sto ta g e  d ise a se  ty p e  I  ío u n d  th a t 
a  ặ n g le  d ose o ỉ u n co o k e d  c o m  s ta rc h  m a in ta in e d  p la sm a  
g lu c o se  c o n c e n tra tio n s  fo r 7  h o u rs  in  5 o f th e  p a tie n ts .4

A  lo n g -te n n  s tu d y  o f th e  e ữ e c ts o f co m  s ta rc h  th e ra p y  
fo u n d  fe w e r 'C o m p lic a tio n s am o n g  p a tie n ts  w ith  n e a r 
n o rm a l m e ta b o lỉc  c o n tro l a n d  in  th o se  h a v in g  sta rte d  
th e ra p y  a t a  y o u n g e r ag e , b u t o th e r ta a o rs  ap p e are d  to  b e  
in v o lv e d  in  th e  p a th o g e n e sú . 9 C o m  sta rc h  th e ra p y  h a s 
n o n e th e le ss  b e e n  re p o rte d  to  h a v e  ữ n p ro ve d  p ro x ú n a l re n a l 
tu b u la r d y s ỉu n c tío n  in  3 p a tie n ts  w h o  h a d  p re v io u s ly  o n ly  
h a d  fre q u e n t d a y tim e  ỉe e d ỉn g  a s th e ia p y . In  16 o th e r 
p a tie n ts  p re v io u s ly  tre a te d  w ith  c o m  s ta rc h  o r g lu co se  
in íu s io n s , su  ch  re n a l d y sh m c tio n  w a s n o t id e n ú h e d , a n d  it  
w a s  c o n sid e re d  th a t th e  ra p id  re sp o n se  to  th e ra p y  m a y  
e x p la ỉn  w h y  re n a l tu b u la r d y s íu n c tio n  i ỉ  n o t fo u n d  m o re  
b e q u e n d y  in  th e se  p a tie n ts . 4

B e ca u se  o p tiin a l m e ta b o lic  c o n tro l re d u c e s th e  r is k  o í 
d e v e lo p in g  lo n g -te rm  c o m p lic a tio n s , a n  a tte m p t h a s b e e n  
m ad e  to  d e ũ n e  g u id e lỉn e s  fo r  lo n g -te rm  m an ag e m e n t o í  th e  
d ỉse a se . 7 C o n tin u o u s  n o c tu m a l n a so g a s tric  ỉe e d in g  w ith  a 
g lu co se  o r g lu co se  p o ly m e r o r a su c rô se -b e e  m a ltõ d e x trin  
fo rm u la  lo w  in  la c to s e  m a y  b e  in ơ o d u c e d  in  v e ry  y o u n g  
in ỉa n t s . U n co o k e d  c o m  s tã rc h  sh o u ỉd  n o t b e  s tã ite d  in  
p a tie n ts  u n d e r 1 y e a r  o f ag e a s p a n c re a tic  a m y la se  a c t iv ity  
m a y  b e  im m a tu re . T h e re a ỉte r , s in c e  n o  s ig n ìh c a n t 
d ỉS e re n c e s  in  g ro vtrth  o r b io c h e m ic a l p a ra m e te rs h a v e  
b e e n  ỉo u n d  b e tv ve e n  th e  u se  o ỉ n o c tu m a l n a so g a s tiic  
in h ig o n s  a n d  u n co o k e d  c o m  s ta rc h  o v e m ig h t, co m  s ta rc h  
m a y  b e  sta rte d  a t a  d o se  o ỉ 2 5 0  m g /kg  a n d  in c re a se d  s lo w ly  
to  p re v e n t a đ v e rse  e S e c ts . I t  is  re co m m e n d e d  th a t th e  co m  
s ta rc h  b e  m ix e d  w ith  v ra te r ũ ) a  ra t io  o ỉ 1 : 2  an d  th a t a n  
u n co o k e d  co m  s t a r d i to le ra n c e  te s t b e  p e iỉo n n e d  to  
e s ta b lis h  th e  d u ra tỉo n  o f th e  {a sd n g  p e rio d . T h e  to ta l d ie ta ry  
p la n  sh o u ld  a ỉm  to  p io v id e  6 0  to  6 5 %  o f th e  to ta l e n e rg y  
in tâ k e  fro m  c a rb o h y d ra te s , 1 0  to  1 5 %  b o m  p ro te in , an d  th e  
re m a in d e r b o in  ía t  p re íe ra b ly  ve g e ta b le  o ils  w ith  a h ig h  
lin o le lc  a d d  c o n te n t. L a c to se , ừ u c to se , a n d  su c ro se  sh o ũ íd  
b e  re s tric te d . D ru g  th e ra p y  ỉo r  m e ta b o lỉc  c o m p lic a tio n s m a y  
b e  n e c e ssa ry , su c h  a s a llo p u rin o l fo r h y p e ru ric a e m ia . a n d  
b ica rb o n a te  fo r c o rre c tio n  o ỉ la c t ic  a d d o sis . 7

F o r  m e n tio n  o f th e  p o ss ib le  ro le  o ỉ s ta rc h  in  th e  
m an a g e m e n t o i  g lyc o g e n  sto ra g e  d ỉse a se  ty p e  V . see  u n d e r 
S u c ro s e ,b e lo w .

F o r  a  b r ie ỉ d e sc ậ p tio n  o í g ly c o g e n  sto ra g e  d ise a se  ty p e  n , 
se e  u n d e r A d d  A lp h a  G lu c o s id a se . p . 2 4 2 8 .1 .

1. Gotdboị T. SiaDim AE. N auUan tbenpy b r  bepidc glycogcn storagc 
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Adverse Eữects

E ffo d s  o f  c o s s a v o . In  1 9 8 5  W H O  ad d ed  malnutrition- 
reìated d ùtb tía  (w h ic h  in d u d e d  th e  ty p e  p re v io tis ly  k n o w n  
a s  tro p ic a l d iạ b e te s) to  its  c la s s iẼ c a ú o n  o ỉ d ia b e te s m e ll-  
itu s . 1 E p id e m io lo g ic a l e v id e n c e  h a d  su g g ested  a n  a sso ó a - 
tio n  b etveeen  S b ro c a lc u lo u s  p a n c re a tic  d ia b e te s (a  su b d a ss  
o ỉ m a ln u tr itio n - re la te d  d ỉa b e te s ) a n d  th e  co n su m p tio n  o f 
c a s sa v a  ro o t (ta p io c a , m a n io c ), w h ic h  ỉo r  m a n y  p eo p le  liv -  
in g  in  tro p ic a ] d e v e lo p in g  c o u n trie s , w h e re  p ro te in  in ta k e  
w a s  lo w , w a s th e  m a in  so u rc e  o ỉ ỉo o d  e n e rg y .

Cassava root contains several cyanogenic substances and 
although ỉood preparation and Processing could teduce the 
cyanide content there was the possibility that in persons 
with an inadequate protein intake,. pardcularly ư dehdent 
in sulỉur-containỉng amỉno adds which are involved in 
detosdhcation pathways, accumuladon oỉ cyanỉdes might 
occur. WHO, hovvever, did consider that turther research 
was necessạry to Brmly estabHsh any relatỊon between thỉs 
type oi dlabetes and hỉgh levels of cassava consnmption. In a 
rêvierr that appeared in the íoUorvỉng year2 thê cassava/ 
malnutrỉtion hypothesis was thought to be attractíve, but 
unproven: also there was strong evidence against it being 
thê only cause.

VVHO deleted malnutrition-related diabetes from its 1998 
report on the dassihcadon of dlabetes.5 Hbrocalculous 
pancreatíc diabetes is now Đbrocalculous pancreatopathy, a 
disease which máy cause diabetíc mellitus but is not 
considered a form oi diabetes.

Ktmzo, an upper motor neurone disease charaaerised by 
spastíc paraparesis,4 and commonly assotíated with opdc 
neuropathy,’ has been reported to be caused by dietary 
exposure to cyanide alter ingestíon of cassava root. Growth 
rttardation has also been assodated with consumption of 
inadequately processed cassava.4

ỉ. WH0. Diabeies meỉỉlms: report of» WHO stuđy group. WH0 Tech Rep Ser 
727 1989. Avaỉlabỉe «l: bup://Ubdoc.who.inỉ/ưs/WHO.TKS.727.pdf 
(accessed 20/03/09)

2. Àbu-Bakirc A. et ai. Tropỉcai or malnutriiion-reiated diabetes: 4 real 
syndrome? Laneet ì 986; ế: 1195-8.

ỉ. Aibertỉ KGMM ammci PZ. Deânỉúona cttagnosỉi. and dassỉAcaúon of 
dỉabeteỉ meỉỉỉtus and ỉts compllcations. Part I: dỉagnosis and 
dassificaỉỉon oí dỉabetes meỉlỉtus. Provỉáonal repon of a VVHO 
consuỉtadon. Diabet Meể 1998; 15: 539-93.
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□orthern Moxambique. Aữũ Trop 2002; 82: 357-62.

5. Mwanza J-C  et đi. Neuro-opbthalraoỉogỉc rutdỉnp in konzo. an upper 
motor neuran disorder ỉn Aírỉca. EurJ Ophthđlmol 2003; 13: 383-9.

6. Baoea>Mayarabu J-P. tí al. Dỉeary qranỉde ỉrom úuuữidentỉy processed 
ossava and gromh retardatíon in diỉỉdren in the Deraocratic RepubHc 
oi Congo (formerty Zaire). Ann Trơp Peeẳiũtr 2000; 20: 34-40.

Gtoye powder. The use of starch glove powders by sur- 
geons has resulted in contaminatíon oỉ surgical wounds by 
starch and in the development oí complicatíons su ch as 
in fla m m a t in n f adhesions, and granulomatous lesions. In 
adđitíon. glove starch powder may be a risk íactor in the 
development of latex allergy, and may act as a vector for 
bacterial pathogens. Because of these risks, it has been 
proposed that the use oi povvder in latex gloves be 
banned,1'5 a step which has been ta ken in some coun- 
tries.5

1. Haglund V. Junghanns K. eds. Gỉove powdcr—the hazards whỉch 
demand a ban. È itrJ Sutị 1997; 163 (suppl 579): 1-55.

2. AAAAlandACAAIjoỉntsutememconcẻmingtheuseofpowderedand 
non-powdered nanĩraỉ laiex gloves. A m  Alùrgy Asthma immumỉ 1997; 
79:487.

3. Dave J, tí ai. Glơve powder ỉmpticatlons for inỉectỉon conơol. J Hasp 
ỉnfea 1999; 42: 282-5.

4. EdBcbRF. Reddy VR.Acalỉto ban gỉovecomstarch. Asdi Si/ry 2001; 13^ 
ỉ  16.

5. Eđỉich RF. tí ai. Dangen of comsurch powder on medỉcal gỉoves: seddng 
a soỉutíra. A m  Plast Sưrg 2009; 63: ỉ 11-15.

Preparations
P rep n o lo ry  PpBpovohons (d e ta ilỉ a re  g iven  in  V o lum e B )

Sngla-ingretSent Prnparations. AustraL: A p ta m il Peed  T h ick - 
enen  Fr.: M ag ic M úc Indùt. B io -S o rb ; Mac.: P a n a lin e ; NZ: K a r- 
ica re  Pood T h ick e n e r.

Mutnngradhni Praporahocis. Arg.: N in d e im ; T a lq u ise d a n ; Aus- 
traL: N u c o lo x t; Sum m eî s E v e  Pe m in in e : Z S C ; C a n a d B u m - 
B u tt-R ; Otũe. Ta lq u ised am  F r .: P o u d rt d u  M a rch e u rt; Su p ro : 
T tig o p ax; Ittàũr  D e rb y  CooL* F e e l C h iU t; Indotu: L -B io ; IrL: 
S ld n  Q e a rh  Israel: B ab y  P a ste ỷ ; liáL: G lic e ro la x ; L e n ip a ỉta ; 
NZ: L a m is il O d o r E z e t ; Port: C u id ad e n n a ; S-Afr.: S B  U n ive rsa l 
O m tm e n tt; Tttrk.: A lk a g in ; Ư K : H e ib h e a l O in tm e n t; P so rasò lv ; 
S ld n  C le a r USA: B a lm ẽ x  B a b y ; D e sid n  w ith  S n c  ò x id e  D ia- 
p arene C o m  S ta rc h ; M e xsan a : P a la d in ; P a lo m ar E .

PhonncioopoMal Proparahons
B P  2 0 1 4 : C om pound  Z ln c  P a ste ; T a lc  D u stín g  Pow den 
U S P  3 6 : A b so rb ab le D u stìn g  P o w d e r T o p ica l S ta rcb .

Sucralose ỊBAN)
Suaãlosa; Sucralòsum; TGS; Tnchtorogalactosucrose; Tricfôr■:, 
ogạlảầôsuơosa; CýKpan03a. "  ''
1,6-Dichloro-1,6-dideoxy-(ì-D-fructofuranosyl 4<hloro-4^ 
deoxyó-D-gaiactopyranoside.
C]2Hi9ƠjOg=397.6 
Ơ S  —  56038-13-2. 
w ¥ — 96K6UQ3ZD4.

P h a rm o co p o e ia s . In  Eur. (se e  p . v u ). A lso  in  USNF.
P h . E u r . 8 :  (S u a a lo s e ). A  w h ite  o r a ỉm o st w h ite , c ry s ta llin e  
p o w d e r. P re e ly  so lu b le  in  v v a te r; so lu b le  in  a n h y d ro u s 
a lco h o b  s lig h tỉy  so lu b le  in  e th y l a c e ta te .
USNF 3 1 : (S u c ra lo s e ). A  w h ite  to  o ff-w h ite , c ry s ta llin e  
p o w d e r. F re e ly  so lu b le  in  w a te r , in  a lc o h o l a n d  in  m e th y l

a lco h o b  s lig h tly  so lu b le  in  e th y l a c e ta te . S to re  in  a  c o o l. d ry  
p la c e  a t a  té m p e ra tu re  n o t e xce e đ in g  2 1  d e g re e s .

f t Ị ọ f i f e

S u c ra lo se  is  u se d  a s a  sw e e te n in g  ag e n t in  ỉo o d s , b e v e ra g e s, 
a n d  p h a rm a c e u tic a ls . I t  h a s  b e trve ẽ n  a b o u t 3 0 0  a n d  1 0 0 0  
tim e s  th e  sw e e te n in g  p o vve r o ỉ su c ro se ; th is  is  n o t re d u c e d  
b y  c o o k in g . I t  h a s  n o  ỉo o d  v a lu e  an d  is  n o n c a rio g e n ic . 
R e íe re n c e s .
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1998;40:67-8.

2. Robens K  tí ú i Suaaỉose metaboỉỉsm and phannacoldnetỉcs ỉn man. 
Fooề ƠKM Toxkữl 2000; 38 (suppỉ): S3Ỉ-S4Ỉ.

3. Grocz VL. Munro IC An overvỉew oí the saíety oỉ sucraỉose. Rtgul Taxkoỉ 
Pharmacoi 2009; 55: 1-5.

Preparcrtions
Propnekvy Preporalions (details are gỉven ỉn Volume B)

Singla nQTodÌQnt PrtporQhons. ChOr. S u g a ỉo r.

Sucrose
Azủcar; Azúcar de caria; Cane Sugar; Reữned 'Sugan Sacarosa; 
Saccharose; Saccharosum; Saccharum; Sacharosa; Sacharoiè; 
Sacharoza; Sackaros; Sakkaroosi; Sucre: Sucrosum: SzacharÓ2  
Zucken Caxap03a.
|ì-o-Fructofuranosyl-a-o-glucopyranoside.
C,2H22011=3423 
CAS — 57-50-1.
u m  —  C151H8M554 (sucrose); 8M707QY5GH (raw sugar): 

D e s c r ip t io n . S u c ro s e  is  o b ta in e d  ỉro m  s u g a r-c a n e , 
Sacdtarum offiánarum  (G ra m in e a e ), su g a r-b e e t, Bíta vulgaris 
(C h e n o p o d ia c e a e ), a n d  o th e r so u rc e s.
P h a rm a c o p o e ia s . In  Chín.. Eur. (se e  p . v ii) , Jpn, a n d  Vict. 
A lso  in  USNF.
Br. a lso  c o n ta in s  C o m p re ss ib le  S u g a r.
Eur. a lso  in d u d e s  S u g a r S p h e re s .
USNF a lso  in d u d e s  C o m p re ss ib le  S u g a r, C o n íe c tio n e i^ s 
S u g a r. a n d  S u g a r S p h e re s .
P h . E u r . 8 :  (S u c ro s e ). A  w h ite  o r a lm o st w h ite . c ry s ta llin e  
p o w d e r o r s h in y , c o lo u rie s s  o r w h ite  o r a lm o st w h ite  
a y s ta ls . V e ry  so lu b le  in  w a te n  s lig h tly  so lu b le  in  a lc o h o l; 
p ra c tic a lly  in so lu b le  in  d e h y d ra te d  a lc o h o l.
U S N P  3 1 : (S u c ro s e ). A  su g a r o b ta in e d  fro m  Saccharum 
offiánarum  (G ra m in e a e ), Beta vulgarừ (C h e n o p o d ìa c e a e ), 
a n d  o th e r s o iư c e s . W h ite , c ry s ta H in e  p o w d e r o r lu s tro u s , 
d ry , c o lo u rie ss  o r w h ite  c ry s ta ls . S o lu b le  1 in  0 .5  o f v v a te r, 1 
in  0 . 2  o f b o ilin g  v ra te r. a n d  1 in  170  o f a lc o h o l; p ra c tic a lly  
in so lu b le  in  d e h y d ra te d  a lc o h o l.

incompatíbitty. S u cro se  m a y  b e c o n ta m in a te d  b y  tra  CCS o f 
h e a v y  m e ta ls  o r su lh te s  a n d  th is  c an  le a d  to  in c o m p a tìb il-  
it y  w ith  o th e r in g re d ie n ts  w h e n  it  is  u se d  a s a  p h a rm a - 
c e u tic a l e x d p ie n t . S y ru p  p re se rv e d  w ith  h y d ro x y b e n z o a te s  
h a s b e e n  re p o rte d  to  b e  in co m p a tib le  tv ith  a  ra n g e  oi co m - 
p o u n d s.

Uses and Administration
S u c ro se , a  d isa c c h a rid e , is  u se d  a s a  sw e e te n in g  a g e n t I t  is  
c o m m o n ly  u se d  a s h o u se h o ld  su g a r. ĩ ỉ  th e  sw e ẽ m e ss o ỉ 
su c ro se  is  ta k e n  a s 1 0 0 , íru c to s c  h ă ỉ a  v a lu e  o í a b o u t 1 7 3 , 
g lu co se  7 4 , m a lto se  3 2 , g a la a o se  3 2 , a n d  la c to se  1 6 .

S u c ro se  is  u se d  a s a  ta b le t e x d p ie n t a n d  lo ze n g e  b a s is , 
a n d  a s a  su sp e n d in g  a n d  v is c o s ity - in c re a s in g  a g e n t S y ru p s  
p re p a re d  b õ m  c o n c e n tra te d  S o lu tio n s o f su c rõ se  ío rm  th e  
b a s is  o ỉ m a n y  U n ctu se s. T re a d e  (m o la sse s ), a  b y p ro d u c t o f 
su g a r p ro d u c tio n  th a t c o n ta in s  su c ro se  a n d  m in e ra ls , h a s 
a ls o b ẽ e n  u se d .

S u c ro se  3 0 %  e y e  d ro p s h a v e  b e e n  u se d  a s a  h y p e rto n ic  
a g e n t ỉo r  d e a rin g  c o m e a l o ed em a .

Gmgh. S u cro se  sy ru p s  a re  u se d  a s d e m u lc e n ts  in  lin c tu s e s  
u se d  ío r  tre a tín g  co u g h  (p . 1 6 5 1 .2 ).

Diognostic lwt for gasbointestinal damogs. S u cro se  is  
n o t a b so ib e d  b o m  th e  h e a lth y  g a s tro in te s tin a l tra c t . I t  h a s  
b e e n  p ro p o se d  th a t th e  a b so ip tio n  o ỉ su c ro se  c o u ld  b e  
u se d  a s a  d ia g n o stic  te s t o f g a s tric  d am ag e . 1' 1

1. Smberiand u t  et aL A sbnple DOĐ-invasỉve marker oỉ gastric damage: 
sucrose penneabỉUty. Lattctí 1994; 343:998-1000.

2. Meddbỉgs JB. tí aL Sucroce penneabilỉty: a novd means oi detecting 
gunođõodenaỉ damage nonlnvasiveiy. Am  J  Ther 1995; 2ỉ 843-9.

3. Kawabata s , tí aỉ. Sucrose penneabQỉty as ầ means oi detecúng dbeaaet 
ai the upper dỉgestỉve ưa ó . J Gastroeníeroỉ Heptìữi 1998; 13:1002-6.

Goshuâĩtestinol spasm. F o r m e n tio n  o f a  b e n e b d a l e fie c t 
o i  s u a o s e  so lu tio n  in  in b m t c o lic  see  p . 1 8 0 7 .1 .

Giycogen storage disease type V. G ly c o g e n  sto ra g e  d is- 
e a se  ty p e  V  (M c A rd le ’ s d ise a se ) is  a  ra re  a u to so m a l re c e s- 
s iv e  d iso rd e r c h a ra a e ris e d  b y  m u ta tio n s  in  th e  g e n e  ỉo r  
m y o p h o sp h o ry la se , a n  e n zy m e  e s se n tia ỉ fo r g ly c o g e n o ly -

All cross-reíerences reỉer to entries in Volume A



Sucralose/bucrose Kolyesters 'A)V/

s is . 1-2  P a tie n ts  p re se n t w ith  e x e rd se - in d u c e d  p a in , c ra m p s, 
ía tig u e , a n d  m y o g lo b in u rìa  v v h ic h , ư  se v e re , c an  cau se  
a c u te  re n a l ỉa ilu iẽ . 2 Lo w -d o se  c re a tin e  su p p le m e n ta tío n  
(6 0  m g /kg  d a ily ) p ro d u ce d  m o d e st b e n e b ts d u rin g  
isc h a e m ic  e x e rd se  te s tin g , b u t h ig h e r d o ses (1 5 0 m g /k g  
d a ily ) w o rse n e d  sym p to m s .2 S u c ro s e  7 5  g b y  m o u th  
im p ro v e d  e x e rd se  to le ra n c e  in  1 2  p a tìe n ts  ỉn  a  ra n d o * 
m ise d  c ro sso v e r s tu d y . 1 U n co o k e d  co m  s ta rc h , e ith e r 
a lo n e  o r w ith  su c ro se , h a s  b e e n  su g g e ste d  a s a n  a lte m a tiv e  
in  o rd e r to  a v o id  a n y  p ro n o u n c e d  in c re a s e  in  se ru m  in su -  
lin , 3 b u t th is  h a s be e n  re je c te d  o n  th e  b a s is  th a t th e  n e ce s- 
s a ry  ra p id  in c re a s e  in  b lo o d  g lu co se  w ill n o t b e  p ro d u ce d .4

1. Vỉssing J, Hailer RG. The eữect oí o n l sucrose on exerdse toỉennce in 
patỉents wỉth McAnQe'1  diseise. N Srtýl 1 tdtd  2003; 349:2303-9.

2. Qulnlivan R. It al. Pharmacologỉcaĩ and nutritional treatment for 
McArdle s dỉsease (glycogen storage disease type V). Avaílible in The 
Cođưane Database oí Systematic Revỉem; Issue 2. Chichesten John 
Wlley; 2008 (accessed 21/07/08).

3. Gaglia JL, Wolfsdorf Jl. Oral SUCTOSC and exerđsc toỉerance in McArdle's 
disease. N EnỊl J Mcd 2004; 350: 1575.

4. Vlssing J. Baller RG. Oial sucrose and exerdse toicrance in McAidIe's 
dỉsease. N Engl J Mtd 2004; 350: 1575-6.

Hiccup. G iv in g  a  te asp o o n  o f d ry  g ra n u la te d  su g a r re su lte d  
in  th e  im m e d ia te  ce ssa rio n  o f h ic c u p  in  19  o f 2 0  p a tie n ts ; 1 

1 2  o ỉ th e  p a tíe n ts  h a d  su ffe re d  h o m  h ic c u p  ỉo r  le ss th a n  6  

h o u rs  b u t in  th e  re m a in in g  8  p e rs is te n t h ic c u p  h ad  b e e n  
p re se n t fo r 2 4  h o u rs  to  6  w e e k s . T h e  e fie c t m ay  be d u e  to  
s tũ n u la tio n  o ! th e  p h a ry n x . A n  e a rly  p ro to c o l fo ir th e  
ơ e a tm e n t o f in tra c ta b le  h ic c u p  (p . 1 0 4 6 .3 ) sug g ests th a t 
svva llo vv in g  d ry  g ra n u la te d  su g a r is  o n e  o í th e  flrs t tre a t- 
m e n ts  th a t sh o u ld  b e  tr ie d .

1. Engleman EG. tl aL Gtanulated sugar as tteatmcnt ỉor hiccups in 
consdous patíenis. N EngU  H at 1971; 28Ỉ: 1489.

P a in . A  sy ste m a tic  re v ie w ‘ c o n c lu d e d  th a t o ra l suCTOse 
S o lu tio n s  c o tild  re d u c e  p h y s io lo g ic a l a n d  b e h a v io u ia l in d i-  
c a to rs  o f stre ss  an d  p a in  in  n e o n a te s  u n d e rg o in g  p a in íu l 
p ro c e d u re s a lth o u g h  th e re  h a d  b e e n  som e d o u b t 
e xp re sse d 2 o v e r w h e th e r th is  in d ic a te đ  e b e c tiv e  a n a lg e s ia . 
T h e  re v ie v tr1 w a s u n a b le  to  d e te rm in e  a n  o p tim a l d o se , b u t 
1 m L  o f a  2 5 %  so lu tio n  o r 2  m L  o ỉ a 5 0 %  so lu tio n  h a s 
b e e n  re p o rte d  to  re d u c e  c ry in g  tim e  in  p re m a tu re 3 an d  
fu ll- te rm 4  in ía n ts . re s p e c tiv e ly , w h e n  g iv e n  2  m in u te s  
b e ío re  h e e l-p ric k  sa m p lin g . S im ila r ly , in  in ỉa n ts  g ỉv e n  
in tra m u s c u la r v a c d n e s , 2 m L  o f a  7 5 %  su c ro se  so lu tio n  b y  
m o u th  re đ u ce d  c ry in g  tú n e ,’  a n d  2  m L  o f a  2 4 %  so lu tio n  
re d u c e d  p a in  sco re s ; 6 2 m L  o f o ra l su a o se  2 4 %  a lso  
re d u c e d  p a in  sco re s in  p re m a tu re  in ía n ts  u n d e rg o in g  e y e  
e x a m in a tio n s  fo r re tin o p a th y  o f p re m a tu rity .7 O ne lite ra -  
tu re  re v ie v v * sug g ested  th a t a  d o se  o f 5 0 0  m g su cro se  p ro - 
v id e d  e ỉĩe c tiv e  a n a lg e s ia  ío r  n e o n a te s . H o vve ve r, a ra n d o - 
m ise d  stu d y  ỉo u n d  paáũers  (d u m m ie s ) to  b a v e  a  b e tte r 
a n a lg e s ic  e ffe c t th a n  2 m L  o f a  3 0 %  su c ro se  so lu tio n ; a 
s y n e rg is tic  e S e c t w a s ío u n d  w ith  a  c o m b in a tio n  o f su c ro se  
a n d  p a d h e is .’  A n o th e r re v ie w 10 re co m m e n d e d  th a t, a lo n g  
w ith  a  p a ó S e r, 0 .1  to  0 .4  m L  o f a  2 4 %  su c ro se  so lu tio n  b e 
g iv e n  to  p re m a tu re  in ía n ts , a n d  u p  to  2 m L  b e  g iv e n  to  
te rm  in fa n ts . O th e rs h a v e  re co m m e n d e d  th e  u se  o f
0 .5 m L /k g  o f a 3 3 %  su c ro se  s o lu tio n  (a b o u t 1 7 0 m g /k g ), 
s ta tin g  th a t m o re  d ilu te  S o lu tio n s c a rry  a r is k  o f b a c te ria l 
c o n ta m in a tio n . 11 T h e  ro u te  b y  w h ic h  su c ro se  so lu tio n  is  
g iv e n  m ay  a lso  b e im p o rta n t: a  re d u c e d  p a in  resp o n se  vvas 
o n ly  n o te d  a ỉte r  in tra o ra l d o se s; g iv ứ ig  it  V ia  a n a so g astric  
tu b e  w a s in e ữ e c tív e . 12

A  stu d y  in  p re te rm  in ía n ts  ío u n d  th a t, w h ile  th e re  vvere  
n o  d iííe re n c e s  o n  n e u ro b e h a v io u ra l d e ve lo p m e n ta l o u t- 
co m es b e tw e e n  in ía n ts  g iv e n  re p e a te d  su c ro se  a n a lg e sỉa  o r 
p la c e b o , h ig h e r n u m b e r o f d o ses o f su c ro se  p re d ic te d  lo w e r 
sc o re s  in  m o to r d e v e lo p m e n t. v ig o u r. a le n n e ss  a n d  
o rie n ta tio n . T h e  a u th o rs  p o stu la te d  th a t rep eated  s tim u la - 
tío n  b y  su c ro se  m ay  in te r íe re  w ith  n o rm a l íu n c tìo n in g  an d  
m a tu ra tio n  o ỉ th e  p re te rm  in (a n t's  en d o g en o u s o p ia te
System, and cautioned against th e  routine use of sucrose 
a n a ỉg e s ia  in  th is  p o p u la tỉo n . 13 F o r c h o ic e  o f a n a lg e s ic  in  
c h ild re n . sc c  p . 5 .2 .

1. Stevens B, tí a i Sucrose íor anaỉgesỉa in newbom inUrm undergoing 
painhiỉ procedures. Avaỉỉabk in The Cochrane Database of Systematic 
Revỉem; ỉssue I. Chichesten John Wỉỉey; 2010 (accessed 10/06/10).

2. Anonymous. PadAers, passỉve behaviour, and paỉn. Lanat 1992; 339: 
275-6.

3. Ramenghỉ LA. tí ai. Reduciỉon of pain response ỉn premature iníants 
using íntraomỉ sucrose. Areh Dừ Chiỉấ 1996; 74: F126-F128.

4. Haouari H .tíaL  The analgeslc eííea of sucrose ỉn íuB term inỉanư: 8 
randomỉsed connolled triai. BMJ 1993; 310: 1498-1500.

s. Lewindoo PJ, tí ai. Randomised controUed oiaỉ oí snaose by mouth lor 
the reỉỉeí of iníam cryỉng ề fta  immunisatioiL Areh Dà ơtiid  1996; 78: 
453-6.

6. Hatheld LA. ữ  aL Anaỉgesic properties oỉ oral nicrose durỉng routỉne 
immunịzatknu at 2 and 4 raonths of age. Pediatria 2008; 121: e327- 
e334. Avallable aL’ httpư/pedíatricsawppublỉcations.org/cgưrepnnư 
121/2/eỉ27 (accessed 03/03/09)

7. G ềL?,tíềLEÍBcacyoísucrosetoređucepaininprematureỉnỉantsduring 
eye examỉnatỉons for retỉnopathy of prematurlty. A m  Phamuuother 
2005;39: 1029-33.

8. Masten-Hane LD. Abdd*Rahman SM. Sucrose analgesỉa íor minor 
procedtires ỉn newbom ỉníants. Ann Phữrmacữtker 2001; 35: 947-52.

9. Caibạịal K tía i. Randomỉsed ưiaỉ of anaỉgesỉc eỉíects of suaose. gỉucose, 
and pádfien in tenn neonates. BMJ 1999; 319: 1393-7.

10. Prỉnce w u  tí đỉ. Treatmem of neonatal pain vvithout a gold Standard: the 
case fơr aregtvỉng imerventỉơns and sucrose adrainisơation. Neonatal 
Netw 2004; 23: 33-45.

1 1 . shann F. Suckỉỉng and sugar reduce paỉn in babies. ĨẨữttn 2007; 369: 
721-3.

12. Ramenghỉ LA. tí aL 'Sucrose analgesỉa': absorptíve mechanism or taste 
perceptỉtHi. Anh Dừ Child Ftíai Neonatal Bắ 1999; 80: F146-F147.

13. ỉohnston c c  tía ỉ. Routỉne sucrose analgesỉa durỉng the fim week of llfe 
ỉn neonatcs younger than 31 weekj* postconceptionaỉ age. PtíHứữia 
2002; 110: 523-8.

Wound healìng. S u g a r, e ith e r in  th e  ỉo rm  o f g ra n u la te d  
su g a r1' 1 o r p a ste s com p osed  o f c a s te r su g a r a n d  id n g  
su g a r, 4,7 h a s  b e e n  u se d  s u c c e s s íu lly  in  th e  tre a tm e n t o f 
w o u n d s (p . 1 6 9 0 .1 ) in c lu d in g  m e d ia s tin itis  a ỉte r  c a rd ia c  
s u rg e ry ,u  la rg e  ab sce sses a n d  b ed  so re s , 6-7 d ia b e tìc  
u lc e rs , 2-4 a n d  re c u rre n t b o n e  in íe c tio n s  a fte r su rg ic a l d e b rỉ- 
d e m e n t in  p a tie n ts  w ith  le p ro sy . 5 D e b rid e m e n t o f th e  
w o u n d  is  b e lỉe v e d  to  b e  d u e  p a rtly  to  th e  o sm o tic  e ữ e c t o ỉ 
su g a r a n d  p a rtly  to  th e  m e c h a n ic a l d e a n s in g  a c tio n  b u t it  
is  n o t kn o vvn  h o w  su g a r s tim u la te s  g ra n u la tio n  tis s u e  to  
ío rm . 4-7 O n ce  g ra n u la tio n  tis s u e  is  w e ll e sta b lish e d  a n d  th e  
w o u n d  is  s h rin k in g , a n  a lte m a tiv e  vvo u n d  p re p a ra tio n , 
su ch  a s a n  a lg ú ia te , h y d ro c o llo id , o r h y đ ro g e l sh o u ld  be 
u sed  a s su g a r p a ste s cau se  b le e d in g .*  S u g a r is  a lso  e ííe c t iv e  
a t d e o d o risin g  m a lo d o ro u s w o u n d s. T h e  u se  o { th e  co m - 
b in e d  c a s te r an d  id n g  su g a r p a ste s , o f w h ic h  d e ta ils  o ỉ th e  
fo n n u la s  u sed  a re  p ro v id e d  in  th e  o iig in a ỉ p u b lic a tio n s , 6-7 

h a s b e e n  a d vo ca te d  a s a  vvay  to  o ve rcõ m e  th e  p ro b le m s o f 
p o ssib le  n o n -s te r ility  an d  c o n ta m in a tio n  o í c o m m e rd a l 
g ra n u la te d  su g a r.4-7

H o n e y  (p . 2 0 7 2 .2 ) h a s b e e n  u se d  s im ila r ly .
1. TrouỉOet JL  tí ai. Use oí gnnulated sugar ỉn trestmem oí ữpen 

medỉtstinỉtỉs aher cardỉac surgery. Lanat 1985; Uỉ 180-4.
2. Quatnro A. tí ai. Sugar and woúnd healỉng. Lancet 1985; ỈỈI 664.
3. De Feo M, tí al. Treatment of recuưent postoperatìve mediastỉnỉtts with 

granuỉated sugar. J Cardỉovasc Sury 2000; 41; 715-19.
4. Kilic A. Heaỉing oi dỉabetỉc ulcers with granulated sugar. Piast Rcamstr 

Surs 2001; 108: 585.
5. Grauwta MY, tí a l Comment guérír les ostéítes et ostéo-arthrites des 

extrémỉtés des andens Qtaỉades de ỉa lèpre par le sucre crỉstaUỉỉé 
alimemaỉre? Ađa Leproì 1999:11: 147-52.

6. Gordon H. tí a l Sugar and wound healing. Lartcữ 1985; iiỉ 663-4.
7. Middỉeton KR. Seal D. Sugar as an aid to wound healing. Pharm J 1985; 

235; 757-8.
8. Seal DV, Mkỉdỉeton K. Healìng of cavỉty wounds with sugar. Lanctí 1991; 

338: 571-2.

Adverse Eữects and Precautions
S u cro se  co n su m p tio n  in c re a s e s  th e  in d d e n c e  o f d e n ta l 
c a r ìe s .

S u cro se  u se  sh o u ld  b e a vo id e d  in  p a tie n ts  w ith  th e  
g lu co se -g a la cto se  m a la b so rp tio n  sy n d ro m e , ừ u a o s e  in to l-  
e ra n c e , o r su c ra se -iso m a lta se  d e h d e n c y . T h e  in ta k e  o f 
su c ro se  ừ o m  d ie ta ry  an d  o th e r so u rce s m u st be c o n tro lle d  in  
p a tìe n ts  w ith  d ia b e te s m e llitu s .

Dietary sugar. T h e  P a n e l o n  D ie u ry  S u g a rs re v ie w e d  th e  
e v id e n c e  re la tin g  to  su g a rs in  th e  d ie t an d  th e  h e a lth  o f 
th e  p o p u la tío n  in  th e  U K .'

N o  e v id e n c e  w a s lo u n d  th a t th e  co n su m p tio n  o f m o st 
su g a rs n a tu ra lly  in co rp o ra te d  in to  th e  c e llu ỉa r  s t ru a u re  o f 
to o d s (in tr in s ic  su g a rs) re p re se n te d  a  th re a t to  h e a lth  an d  
c o n s id e ra tío n  w a s th e re ío re  m a in ly  d ire a e d  to w a rd s th e  
d ie ta iy  u se  o í su g a is  n o t so  in co rp o ra te d  (e x tr ín s ic  su g a rs ), 
o f v v h ic h  su c ro se  w a s th e  p rin d p a l n o n -m ilk  e x tr in s ic  su g a r.

T h e re  w a s e x te n s iv e  e v id e n c e  su g g e stin g  th a t su g a rs 
vvere  th e  m o st im p o rta n t d ie ta ry  ỉa c to r in  th e  cau se  o ỉ d e n ta l 
c a rie s  an d  it  vvas reco m m en d ed  th a t co n su m p tio n  o f 
n o n -m ilk  e x tr in s ic  su g a rs sh o u ld  be d e c re a se d .

It  w a s co n sid e re d  th a t d ie ta ry  su g a rs m ay  c o n trib u te  to  
th e  d e ve lo p m e n t o f o b e s ity , a c o n d itio n  v v h ic h  p la y s  an  
im p o rta n t p a rt in  th e  a e tio lo g y  o f m a n y  d ise a se s . F o r th e  
m a jo rity  o f th e  p o p u la tio n , w h o  h ad  n o rm a l p lasm a  lip id s  
an d  n o rm a l g lu co se  to le ra n c e , th e  co n su m p tio n  o f su g a rs 
v v ith in  th e  p re se n t ra n g e  ca rT ie d  n o  sp e d a l m e ta b o lic  ris k s  
b u t th o se  p e rso n s co n su m in g  m o re  th a n  a b o u t 2 0 0  g d a ily  
sh o u ld  re p la ce  th e  ex c ess  w i th  s ta rc h . I t w as. h o w e v e r. 
reco m m en d ed  th a t th o se  w ith  sp e d a l m e d ica l p ro b le m s 
su c h  as d ia b e te s o r h y p e rtrig ly c e rid a e m ia  sh o u ld  re s tr ic t 
n o n -m ilk  e x t iin s ic  su g a r to  le ss  th a n  a b o u t 2 0  to  5 0  g d a ily  
u n le ss  o th e rvv ise  in s tru a e d  b y  th e ir  o w n  p h y s id a n  o r 
d ie tit ia n . I t  w a s a lso  c o n d u d e d  th a t c u rre n t c o n su m p tio n  oi 
su g a is , p a rtic u la r ìy  su c ro se , p la y e d  n o  d ire c t c a u sa l ro le  in  
th e  d e ve lo p m e n t o f c a rd io v a sc u la r (a th e ro s d e ro tic  co r- 
o n a ry . p e rip h e ra l, o r c e re b ra i v a s c u la r) d ise a se . e sse n tia i 
h y p e n e n s io n , o r d ia b e te s m e llitu s . a n d  a lso  h a d  n o  
s ìg n iE c a n t sp e d h c  e ííc c ts  o n  b e h a v io u r o r p sy ch o lo g ic a l 
/u n c tio n . A lth o u g h  lin k s  b e tv re e n  suacose in ta k e  an d  
c e rta in  o th e r d ise a se s (su c h  a s c o lo re c ta ỉ c a n c e r, re n a l an d  
b ilia ry  c a lc u li, an d  C ro h n 's  d ise a se ) h a d  b e e n  p ro p o se d  it  
w a s n o t fe lt th a t th e  e v id e n c e  w a s a d e q u a te  to  ju s t iỉy  a n y  
g e n e ra l d ie ta ry  re co m m e n d a tio n s .

T h e  c o n d u sio n s o f a jo in t  F A O /W H O  c o n su lta tio n  on  
c a rb o h y d ra te s  in  h u m a n  n u tr it io n 2 w e re  b ro a d ly  in  
a g re e m e n t w ith  th e  a b o v e . H o w e v e r, th e y  n o te d  th a t th e  
te rm s in tr in s ic  an d  e x tr in s ic  su g a rs h a d  n o t g a in e d  w id e  
a cc e p ta n c e , e ith e r in  th e  U K  o r o th e r c o u n ự ie s  in  th e  w o rld , 
a n d  th e y  reco m m en d ed  a g a in st th e  u se  o f th e se  te rm s . In  
th e  U S A . th e  te rm  ad d ed  su g a rs h a s a lso  b e e n  u se d  to  
d e sa ib e  su g a rs an d  sy ru p s w h ic h  a re  ad d ed  to  ío o d s d u rìn g

P ro c e ssin g  o r p re p a ra tìo n . G u id a n ce  o n  d ie ta ry  in ta k e s  
issu e d  b y  th e  A m e ric a n  Fo o d  an d  N u tritio n  B o a rd  su g g ested  
a m a x im u m  in ta k e  o f 2 5 %  o f e n e tg y  b o m  ad d ed  su g a rs .’  
T h e  A m e rica n  H e a rt Ả sso d a tio n 4  h ã s  a lso  reco m m en d ed  a 
re d u ce d  in ta k e  o f ad d ed  su g a rs , a n d  sug g ested  a  sp e ó E c  
u p p e r lim it ; m o st A m e ric a n  w o m e n  sh o u ld  e a t o r d rm k  n o  
m o re  th a n  100 c a lo rie s  d a ily  b o m  ad d ed  su g a rs . a n d  n o  
m o re  th a n  1 50  c a lo rie s  d a ily  b o m  ad d ed  su g a rs fo r m o st 
A m e rica n  m e n .

1. DoH. .Dietaiy su gan and human dsease; repon ot the panet on (Setary 
sugan ot thê cõmmittee on medkal aspeós of tood poBqr. Ktport an 
health andsoáat iubịtas 37. London: HMSO. 1989.

2. FAO/WHO. Carbahydnta in hnnun nutriĩion: rtpart afa ịá n t FA0íWU0 
ixpcĩt conỊuỉíatủm. PAO Pooề and Nutritíon 66. Rome: Food and 
Agrimlturc Organỉzatỉon of the United Natỉons. 1998. Also avaỉlabỉe at: 
http://www.fãọ.org/docrep/W 8079E/w8079e00.hun (accessed 
20/03/09)

ì  tta i. Oielary Reterence Inukes tor energỵ, caibobyđrate, fiber, tát. íatty 
aóds. cholestcrol, protein. and amino acids. Waahington. DC; National 
Academy Press. 2005. Also available au http://bodajup.edu/ 
openbo<duphp?recoRLld«10490frpage>Rl (accessed 12/02/09)

4. 3Õhnson RK. <r al. American Heart Assoclatíon Nuưitỉon Committee oí 
the Coundl on Nuuition. Physical Acdvity, and MetaboUsm and the 
Coundl on Epidemiology and PrcventìOQ. Dietary su gan intake and 
canhovascular heahh: a sdentific sutement irom the American Heart 
Assocíatíon. ữraứatían 2009; 120; 1011-20. Abo available at; http-.//drc 
ahajoumals.org/cgỉ/reprỉnƯCIRCULATTONAHA. 109.192627 (accessed 
11/ 02/ 10)

E ffe c ts  o n  th e  k id n e y s . A c u te  re n a l ía iiu re  w ith  se v e re  
h y p o n a tra e m ia  h a s fo U ow ed  th e  u se  o f g ra n u la te d  su g a r 
to  ơ e a t a n  in íe c te d  p n e u m o n e cto m y  w o tm d  c a v ity . 1 I t  
w a s n o ted  th a t in tra v e n o u s  su c ro se  h a d  lo n g  b e e n  kn o vvn  
to  b e  n e p h ro to x ic  in  b o th  animal m o d e ls an d  m an  an d  
th a t m ild  re n a l in s u íb d e n c y  b e ío re  su c ro se  in to x ic a tio n  
m ig h t h a ve  c o n trib u te d  to  th e  n e p h ro s is . O th e rs , h o w e v e r, 
c o n sid e re d  th a t th e  n e p h ro to x id ty  m ig h t h a v e  b een  
cau se d  b y  g e n ta m id n , a  so lu ú o n  oi  w h ic h  h ad  b e e n  u se d  
to  irrig a te  th e  c a v ity  b e ío re  p a d d n g  th e  w o u n d . 2 In tra -  
v e n o u s im m u n o g lo b u lin  p re p a ra tio n s c o n ta in in g  su c ro se  
(a s  a s ta b ilis in g  a g e n t) h a v e  a lso  cau se d  a cu te  re n a ỉ ỉa il-  
ú re . 3-4

1. Debure A. tí al. Acute renaỉ íaiỉure aíier use oí granulated sugar ìn dcep 
inỉeaed wound. Lanctí 1987; i: 1034-5.

2. Archer H. tí ai. Toxidty o/ topicaỉ sugar. lanctí 1987; Ỉỉ 1485-6*.
3. Ahsan N, tí  ai. ỉntravenous immunogỉobulỉn-ỉnduced osmotỉc 

nephrosts. Arc/1 ỉntem Med 1994; 154: 1985-7.
4. Zhang R. Saerỉỉp HM. Reemergence of sucrose nephropatby: acute renaỉ 

ỉaiỉure caused by high-dose Intravenous immune globulỉn thcrapy. 
South M tdJ 2000; 93: 901-4.

Pharmacolcinetics
S u cro se  is  h y d ro ly se d  in  th e  sm a ll in te s tín e  b y  th e  e n zym e  
su c ra se  to  g lu co se  a n d  ừ u a o s e , w h ic h  a re  th e n  ab so rb e d . 
S u cro se  is  e x c re te d  u n ch a n g e d  in  th e  u rin e  w h e n  g iv e n  
in ria v e n o u s ly .

PreparaHons
Proprietary Preporations (details are given in Volume B)

Sỉngle-ingredìen) Preparatíons. Fr.: Gelodiet; Paddol.

Muhi-ingredien) Preparations. Arg.: Semble; AustraL: Nyal 
Chesty Cough; Fr.; Adiaril; Alhydratet; Hydrigort; Pícolite; 
Hung.: Bittner; Inđitr. A2-7i Energy Plus; Lycosta; Irt: 
Rehidratt; Venos Expectorant; Jpn: U-Pasta; Phữipp.: Cholyte 
Plus With Zinc; Orhydratet; SportsAde; S~Afr.: Emetrob 
Rehidrat; Thai.: D-Lyte; UK: Honey 6- Molasses; Venos Cough 
Mixture: Venos Expectorant.

Pharmacopoeial Preparations
BP 2014: Compressible Sugan Syrup;
Ph. Eui.: Sugar Spheres;
USNF 31: Compressible Sugan Conỉectioneris Sugar Sugar 
Spheres; Syrup.

Sucrose Polyesters
Sacarosa, poliésteres de ia; nonnatỊinpbi Caxapoạbi. 7

Pro/Ị7e
A  su a o se  p o ly e s te r th a t is  a m ix tu re  o f h e x a - , h e p ta - , an d  
o a a - fa tty  a d d  e s te rs  o f su c ro se  is  u sed  as a n o n d ig e stib le  fa t 
su b stitu te  b y  th e  fo o d  in d u s try . F a t su b stitu te s  h a v e  b een  
p ro m o ted  a s p a rt o ỉ a  s tra te g y  to  re d u ce  fa t an d  c a lo rie s  in  
th e  d ie t to  a id  b o d y-vve ig h t c o n ơ o l.
■ P o ss ib le  a d v e rse  e ííe c ts  o f su c ro se  p o ly e s te rs  a re  

tla tu le n c e , a r ia l le a k a g e , a b d o m in a l c ra m p s, a n d  lo o se  
b o w e l m o v e m e n ts . T h e y  m ay  a lso  re d u c e  th e  a b so rp tio n  o í 
fa t-so lu b le  v ita m in s .

R e fe re n c e s .
1. Cocton ĨR . tí ai. Replacemenr oí đỉetary ỉac with sucrose potyesten eõeas 

on energy intake and appetite control in non-obese maỉes. Am J ơ in  Nutr 
1996; 63:891-6.

2. Goldman p. Olestra: assessing ỉts potemiaỉ to ỉnteract wỉth drugs ỉn the 
gastroỉntestỉnai traa. ơ in  Pharmaaỉ Ther 1997; 61:613-18.

3. Cheskỉn u ,  tí ai. Gastrointestỉnal symptoms ỉoỉỉowỉng consumption ai 
oiestra or reguỉar trỉglycerìde pouto chỉpK a controDed comparỉson. 
JAMA 1998; 279: 150-2.

The Symbol t  denotcs a preparation no longer actively marketed

http://www.f%c3%a3%e1%bb%8d.org/docrep/W8079E/w8079e00.hun
http://bodajup.edu/
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4. Sandler Rs, tí aL Gastroỉntestỉnaỉ sympcoms ỉa 3181 voỉunteen 
ingestỉng snadt foods coaarinỉng olestn or ưíịỉycerldes. A m  btíem M td 
1999; 130:233-61.

5. Biay GA, t í  ểL A  9-mo rmndomircd dinical trial coenparỉng ỉat* 
snbstliuicd and íit-rcduoed đỉets ỉn heaỉtby obcse men: the Ole Study. 
Am J  Q inN ittr 2002; 7éỉ 928-34.

Sunflower ò il
A c è ite d ẹ ^ íra s o tÀ u rih g o h là ilđ c a ỗ l^ M ^ tH Í^ n Ú T Ò Ỉề u m r 
'Hẻnanthi ÕTéurrií Huile bẽ 'jM rriẹw Y’ị^pra6ặ(ííolá^blẹ| 
stôriecznítow^"oleunTHellànmi;, SầúíegrạỉiỊ aÁẹịus SÍuiiéỂ- 

!nicovỹolẹĩ SolrosoỊÌà; ^rínenblurnenỏlrsunílovverseed 011; 
Toụrnesol, hulle de; rìoflcònB^Hổe toaơio,, w ' 7"
747C H éfb  r^ 7 ,H A 0 Ể i4 X 5 0 Ò S i;(ftè lia n th u s V n n u u s : ĩeed  OIỈ); 
HD02WB5Ọ03 /H e liạ h ttìu s  a n n u u s: 0 /0 .. 
u m — 3WỉJỒ795Yt. '  ’ . ^ 2  : Z . I „  /  -  ,

P h a rm a c o p o e ia s . In  Eur. (se e  p . v i i ) . A lso  in  USNF.
P h . B in . 8 :  (S u n flo w e r O il R e ũ n e d ; H e lia n th i A n n u i O le u m  
R a ỉh n a tu m ). T h e  ía tty  o il o b ta in e d  fro m  th e  seed s o ỉ 
Helianthus annuus b y  m e c h a n ic a l e x p re ss io n  o r b y  e x tra c tio n  
a n d  th e n  re S n e d . A  su ita b le  a n to x id a n t m ay  b e  a d d e d . A  
d e a r , Iig h t y e l]o w  liq u id . P ra c t íc a lly  in so lu b le  in  vva te r an d  
in  a lc o h o l; m is d b le  w ith  P e tro le u m  s p ir it  (b .p .: 4 0  d eg rees to  
6 0  d e g re e s ). S to re  in  w e U - íille d  a irtig h t c o n ta in e rs . P ro te c t 
fro m  lig h t.
U S N E  3 1 : (S u n flo w e r O il) . A  re fin e d fìx e d  o il o b ta in e d  ử o m  
th e  se e d s o f th e  su n ílo v v e r p la n t Heỉianthus annuus 
(A s te ra c e a e  a ỉt . C o m p o s ita e ). S p e õ B c  g ra v ity  b e tvveen
0 . 9 1 4 .a n d  0 .9 2 4  a t 2 0  d e g re e s . S to re  in  a irtig h t c o n ta in e rs . 
P ro te c t h o m  lig h t.

Pro/ỉ/e
S u n flo w e r o il is  th e  S x e d  o il e xp re sse d  fro m  th e  Irn its  o ỉ 
Helianthuí annuus. I t  is  u se d  a s a  sa la d  o il a n d  in  
p h a rm a c e u tic a l p re p a ra tio n s . I t  is  r íc h  in  lin o le ỉc  a d d  
(p . 2 5 0 9 .2 ).

M u h ip le  s d e ro s is . A s  d isc u sse d  o n  p . 9 9 6 .3 , th e  ro le  o f 
d ie ta ry  U p id s in  m u ỉt ip le  s d e ro s is  re m a in s  to  b e  p ro v e n . 1 

a ỉth o u g h  m a n y  p a tie n ts  m o d iỉy  th d r  d ie tỉ an d  ta k e  su p - 
p le m e n ts  o ỉ s u n flo w e r a n d  o th ẽ r o ils . O n e  stu d y  sh o w e d  a 
re d u c tio n  in  s e v é r íty  a n d  d u ra tio n  o f re la p se  in  p a tie n ts  
ta k in g  lin o le ic  a d d  su p p le m e n ts  (a s  su n H o vve r o il) . 1 

A n o th e r1 re p o n e d  b e n e S t in  p a tie n ts  w h o  lú n ite d  th e ứ  
in ta k e  o ỉ d le ta ry  sa tu ra te d  ía tty  a d d ỉ a n d  su p p le m e n te d  
th e ữ  d ỉe t w ith  p o ly u n sa tu ra te d  ía tt y  a d d s . A  sy ste m a d c  
re v ie v v 4  o í th e  re la tio n s h ip  b e tv ve e n  d ie ta ry  in te rv e n tio n s  
(in d u d in g  lỉn o le ic  a d d  g iv e n  a s s u n flo w e r o ils ) a n d  m u lti-  
p le  s d e ro á s  co n d u d e d  th a t th e re  w a s in s u ỉS d e n t e v id e n c e  
to  d e te rm in e  th e ữ  b e n e h ts  o r r is k s .

1. Anoaymous. Lipids and multiple sderoris. Lanetí 1990; 336:25-6.
2. MỈHar JHD, tí  ãỉ. Doụble-bỉỉnd ưỉaỉ af lỉnoleate supplemematíon oỉ the 

diet In multtple sderòsU. BầU 1973; 1: 765-8.
3. Swank KU Dugan BB. Effea oỉ k>w saturated ỉat dỉet in earỉy and ỉate 

caaes af muhiple sderosỉs. Lanett 1990; 336: 37-9.
4. Parinottỉ M. tíaL  Dỉetary intervendoos ỉor multipỉe sderosis. Araỉlable 

ỉn The Coduane Databàse ai Systematỉc Revỉem; Issue 1. Chkhesten 
John WUey; 2007 (accessed 22/04/08).

P r e p a r o t i o n s
P ro p r ia k iy  P rep arako n s (detaỉls a re  g iven  in  V olum e B)

S ÌnQ ÌM igndM it P rep o rah o n s. Singapore: Lubrexỷ.

M ubi-« ig red w n t P ro p o rctia ro . Auttria: Pelsana M ed; P in im ent; 
Fr.: M enolistica; O ro p u n  Trigopax; Ger.: K n d p p  A m ika Salbe 
S; Hong Kong: S aiỹukei P anax  G inseng; Bung.: Pelsano M ed; 
P d s a n õ  M ed; Inãia: Alovit-AP; ItaL: DBA; NZ: S n o rn ư ; Phi 
Upp.: N utri-A id; Singapore: S noreeze; Switz.: H uiỉe de m iheper- 
tu is A. V ogd  (h u ile  de SL Jea n ); Pelsano; Pelsano; Turk.: 
S norelesi; UK: G oodnight S topSnore; Snor-A w ay.

Tagotose
D-/yxt>-héxũlose;,ctràgạtosé; ìagatDsurõ; Tagatoza; Tararcaa: 
G Á A - 1 8 a 2 'v T - - 7 ; - , ; .
CAS.-Í- S7^I:0ặàgatosể)):.ĩ7598-8}ịầ(a.-Tagaừ}Se).
u m ~ T 7 A 2 ơ m s Y .^  - , .r  - , .

P h a rm a o o p o e ia s . In  USNF.

U S N F  3 1 : (T a g a to se ). T a g a to se  is  a  k e to h e x o se , a n  e p ỉm e r o í 
ỉru c to s e  in v e rte d  a t C -4 . I t  is  o b ta in e d  fro m  g a lac to se  b y  
iso m e rỉs a tio n  u n d e r a lk a lin e  c o n d itio n s  in  th e  p re se n c e  ôi 
c a ld u m . W h ite  o r a lm o st w h ite  c ry s ta ls , h a v in g  a  sw e e t 
ta s te . V e ry  so lu b le  in  w a te r ; v e ry  s lig h tly  so lu b ỉe  in  a lc o h o l.

Protìle
T a g a to se  is  a  n a tu ra ỉly  o c c u rrin g  m o n o sa c c h a rid e , p ro d u ce d  
c o m m e rd a lly  ỉro m  la a o s e . I t  is  9 2  %  a s s w e e ta s  su c ro se , b u t 
c o n ta in s  fe w e r c a lo rie s . I t  m a y  b e  u se d  a s a  sw e e te n e r in  
ío o d s , b e ve ra g e s, to o th p a ste , m o u th w a s h e s , a n d  m e d id n e s .

Threonine /BAN’, USAN, riNNì

-Ệ -M e ở iịÉ lsẹ rin e k  f ; iT ív ; ,:T h re o n irv c u íIh fe o n in e -t 'T h ré o n ín e r
íh f» n ìn ũ m ^ J r e ô r fin l;- ĩ,J r ^ ii^ - ^ rT O n rn à ^ ^ re ọ r ịÌn a s }

fc -2 -A ộ iĩn õ -3 -h y d ro x y b ủ ty ríc á c |d ..•  Ị
ChỬẠ=f1.Ị9.1• a v r  V  r A T - :,v .
W B ỳ 2 rJ ^ ( L - ữ i r e < ^ i r K ) ; ậ ^ ị ( ả S r ữ ^ m ỉ  . 7  J 
A jtíỊ ^ 2 Z D M Ỉ 9 0 S . .  ^ 7 . ^ 1  < ^  .  .  J

P h a n m c o p o e ta s . In  Chín., Eur. (se e  p . v i i ) , Jpn. a n d  us. 
P h . E u r . 8 :  (T h re o n in e ). P e rm e n ta tio n  p ro d u c t, e x tra c t o r 
h y d ro ly sa te  o f p ro te in . A  w h ite  o r a lm o st w h ite , a y s ta llin e  
p o w d e r o r c o lo u rle ss  c ry s ta ls . S o lu b le  in  w a te n  p ra c tic a lly  
in so lu b le  in  a lc o h o l. A  2 .5 %  s o lu tỉo n  in  w a te r h a s a  p H  o f
5 .0  to  6 .5 . P ro te a  h o m  lig h c
U S P  3 6 : (T h re o n in e ). W h ite , o d o u rle ss  c ry s ta ls . F re e ly  
so lu b le  in  vva te n  in s o lu b le  in  d e h y d ra te d  a lc o h o l in  
d tlo ro ío rm , a n d  in  e th e r. p H  o ỉ a  5 %  so lu tio n  in  w a te r is  
b e n ve e n  5 .0  an d  6 .5 .

Proỉile
T h re o n in e  is  a n  a m in o  a d d  th a t is  a n  e s se n tía l c o n s titu e n t o f 
th e  d ie L  I t  is  u sed  a s a d ie ta ry  su p p le m e n t.

T h re o n in e  h as b e e n  ìn v e s tig a te d  fo r th e  ư e a tm e n t o f 
v a rio u s  sp a s tic  d iso rd e rs .

D L-T h re o n in e  h a s b e e n  u sed  in  to p ic a l p re p a ra tio n s  fo r 
s k in  d iso rd e rs .

P re p a ro t io n s

Proprietary Preporolions (d e ta ils  a re  g iven  in  V o lu m e B )

MuhHngredient Preparatiom. Arg.: C ica tre x  B io d c  AustraL: 
C ic a tr in t; Braz.: C ica tre n e ; IrL: C ic a tr in t ; ItaL: C ica tre n e ; 
P o rt : O c a trín : Rus.: B io tre d in  (BHOip eaiu t) ; S M /r.: C ic a ttm f, 
Switz.: C ic a tre x ; Thau: G e n q u in .

T y r o s in e  /B A N , USAN rtNNỊ

T irõ s in a ;„ 'Ịlro z in ; 1 lro z in a s ; T y iỊ T y ro sh n i; T y ro s in ; L -T y ro ã n e ; 
7 rỵ ir()s in u rn ;Jy ro z y n a ;Jft,T jỊp 0 3 tiH ..,,, - r  
y 2 -A Tn ino 73-<4 -h ýd ro x yp h e riy 0 p ro p io n K : a õ d  ^ , ,
,C 9 H itN C ^ = l8 1 ^  ĩ  . . .  ’ r'c  . i  ” r _
‘-CAS.-T*6&-Ỉ8-4:.5S<VỊ-7’r
-UNO — 42HK56048U:.■>* *•? •>' . 0 - <■ .. . >
P h ạ rm a c o p o e ia s . In  ƠIỨL, Eur. (se e  p . v ã i), Jpn, a n d  u s. 
P h . E u r . 8 :  (T y ro s in e ). A  v v h ite  o r a lm o st v v h ite , c ry s ta llin e  
p o vvd e r o r c o lo u rle s s  c r y s ta lỉ. V e ry  s lig h tly  so lu b le  in  w a te n  
p ra c tỉc a lly  in s o lu b le  in  a lc o h o l. I t  d isso lv e s  in  d ilu te  m in e ra l 
a d d s  an d  in  d ilu te  S o lu tio n s o f a lk a li h y d ro x id e s . P ro te a  
b o m  lig h L
U S P  3 6 : (T y ro s in e ). W h ite , o d o u rle ss c ry s ta ls  o r c ry s ta llin e  
p o w d e r. V e ry  s lig h tly  so lu b le  in  w a te n  in s o lu b le  in  a lco h o l 
a n d  in  e th e r.

Profi'/e
T y ro s in e  is  a n  a ro m a tic  n o n -e sse n tia l a m in o  a d d . I t  is  u sed  
a s a  d ie ta ry  su p p le m e n t. T h e  so d iu m  s a lt h a s a lso  b een  u se d .

P h e n y lk e lo n u ría . T y ro s in e  w a s n o t a n  e ffe c tiv e  a lie m a tiv e  
to  a  d ie t lo vv in  p h e n y la la n in e  in  p a tỉe n ts  v v ith  p b e n y l-  
k e to n u ría , see  u n d e r A m ỉn o  A d d  M e ta b o lic  D iso rd e rs . 
p . 2 0 4 2 .2 .

P r e p a r a lio n s

P ro p ria ta ry  P re p o ratio iis (d e ta ils  a re  g ive n  in  V o lu m e  B )

M ulti-ing red ient  P rap a ra tio n s. Austral.: A u ssie  T a n  P re -T a n t; 
PM  L iỉe P ro  M a x fo r M en : PM  L iỉe P ro  M ax fo r W o m en ; P ro - 
sense ỉo r M e n f; P rosense ỉo r W o m e n f; Z e llu le a n  w ith  E s d n t; 
Pr.: D yn ab ian e ; H b ro m ya lg in e  F o rc  F ib ro m y a lg in e ; P h y to za c  
S ilin o v e a ; ĩndla: Ip re g ; Id a ce n tre x ; Ináơn.: Fem o sa ; PorL: R ila s- 
t il D erm o  S o la r Ukr.: Súũ m o l (CTHệnM Qn); USA: A d re n o id .

Tricaprylin
AC-1202; Capiyllc Acid Trigiyceride; Caprylic Triglyceride; 
Cạptylidene; Glycerin Tríaprylate; lA3-Trfcapryloylglycerol. 
Glyceryl trioctanoate; Proparíe-1Z3-trlyl trioctanoáté.
C»H5oDí =470.7 ...................
06-538-23 -8 .
UNIỊ —  6P9285898&

NOTE. T h e  n a m e  K e ta sy n  h a s b e e n  u sed  a s a ư a d e  m a rìt ỉo r 
tr ic a p ry lin .

Profi'/e .
T ric a p ry lin  is  a  m e d iu m -c h a in  tr íg ly c e rid e  w h ic h  is  
m e ta b o lise d  to  k e to n e  b o d ìe s, p ro v id in g  a n  a lte m a tìv e  
e n e rg y  su b stra te  to  g lu co se ; it  d e v a te s  se ru m -k e to n e  le v e ls  
an d  is  p ro m o te d  fo r u se  in  th e  d in ic a l d ie ta ry  m an a g e m e n t 
o í p a tie n ts  v v ith  A k h e im e rís  d ise a se . I t  h a s  b e e n  su p p lie d  as 
a  p o w d e r ío rm u la tio n  in  10  o r 4 0  g sa c h e ts  c o n ta in in g  5 o r 
2 0  g o f tr ic a p ry lin , re s p e c tiv e ly . ỉt  ìs  g iv e n  a s a n  o ra l d o se  o f 
2 0  g tr ic a p ry lin  d a ily , p re íe ra b ly  w ith  o r a lte r  a  fu ll m e a l 
(u s u a lly  b re a lđ a s t o r lu n d i) . T h e  m a in  a d v e n e  e ã e c t ỉ a re  
g a s tro in te s tin a l su c h  a s d ia rrh o e a , H a tu le n ce , o r d y sp e p sia . 
A  s ta rtin g  d o se  o f 5 g  t r ic a p ry lin  d a iỉy , in c re a se d  g ra d u a lly  
o v e r 7  d a y s a s to le ra te d , m a y  m in im is e  th e se  e ííe c ts . I t
should be  used w ith  cautíon  in  patìen ts a t risk of 
k e to a d d o sis .
R e íe re n c e s .

1. Cotanúni IX . a  ti. HypomeuboUsn u  a thenpeutic target in 
Atabeimei'! àìsetíe. BMC N eum d 200S; > (suppl 2): SI6.

2. Hmdenan sr. 0  tỉ. Study aỉ the ketotenỉc Ifen t AC-1202 in mílđ to
modente Aliheimer'! disemse: 1  nndaaáLeá. doable-blind. placebo- 
oonnoUed, multícenter tiUL NiarMHtB (LnuO 2009; 31.

P r e p a r a t i o n s
P ro p rie ta ry  PpBporahons (d e ta ils  a re  g iv o i in  V o lu m e B ) 

Singlo-H igrodM nl ProparaiionSn USAi Axơoã.

Tuna-liver Oil
Tunny-rryer Oil. I

Tuna-liver oil is a source oỉ Yitamin D (p. 2112.3) and 
vitamin A (below). It also oontaỉns severai essential ỉatty 
atíds. It is used, similarly to cod-liver OA (p. 2056.3), as a 
nutritional supplement and has been used ỉn skin disorders.

Preparations
h o p ríe h a y  P rap o ra to n s (d e ta ỉỉs  a re  g ivcn  in  V o ỉu m e B ) 

M ufehngracfiont Prqpom liuoE.  AmtraL: Fem m e P lu s f.

Vòline IBAN. USAN. riNNI

a-Aminoisovaleric Acid; V; Val; Valilni; Valín; Vallna; Valinas; L- 
Vallne; Valinum; BamiH.
(S)-2-Amino-3-methylbutanoic acid.
•CsHiiN0j=117.1 
C Á S—  72-18-4. 
u m —  HG18B9YRS7.

P h a rm o c o p o e ia s . In  Chát.. Eur. (se e  p . v ii) , Jpn, a n d  us. 
P h . E u r . 8 :  (V a lin e ) . P e rm e n ta tio n  p ro d u c t, e x tra c t o r 
h y d ro ly sa te  o ỉ p ro td n . A  v v h ite  o r a lm o st w h ite , a y s ta llin e  
p o w d e r o r c o lo u ríe ss  c ry s ta ls . S o lu b le  in  w a te n  v e ry  s lig h tly  
so lu b le  in  a lc o h o l. P ro te c t h o m  lig h t.
U S P  3 6 : (V a lin e ) . W h ite , o d o u rie ss c ry s ta ls . S o lu b le  in  
w a te n  p ra c tica U y  in so lu b le  in  a lc o h o l, in  a c e to n e , a n d  in  
e th e r. p H  o f a  5 %  so lu tìo n  in  w a te r is  b e tw e e n  5 .5  a n d  7 .0 .

Prọfi/ẹ s
V a lin e  is  a  b ra n c h e d -c h a in  a lip h a tìc  a m in o  a d d  th a t is  a n  
e s se n tia l c o n s titu e n t o i  th e  d ie t. I t  is  u sed  a s a  d ie ta ry  
su p p le m e n L  I t  is  a lso  a n  in g re d ie n t o f se v e ra l p re p a ra tio n s  
th a t h a v e  b e e n  p ro m o te d  fo r d iso rd e rs o f th e  liv e r .

P r e p a r a t i o n s
P ro p ríe ta ry  P rep o ratio ns (d e ta ils  a ie  g iven  in  V o lu m e B )

Muh i in grndĨBn t P rap am lio n s . Pr.: R e v ita lo se ; Ger.: F a llca m in ; 
ItaL: Iso b ra n ch ; Iso ra m ; Sa rg en o r S p o rtỷ .

V i t a m i n  A  ỊUSANI
■' ■ ■■ i ■!

AntỊxé/ophtnalrnic Vitamín; A-vitamỉini; A-vỉtamin; Axer- 
opỊhthÒỊtỊn; Oleovrtaậiin Aí.Retinol (BAN); Retinol (riNN); 
l^noỉpR^nolurnpVltaniin A.Alcohol; Vitamina A; Vrtaminas 
A;VÌịarTÌIne Vitamìnùm A' Witamina A; PeTMHOn. 
ĩ  5-Apo-pecaroteri-l 3,7-Dimethy!-9-(2,6,6-ứimethylcy-

-tetraen-1-ol.

Amr~A1lCAOĩ;DỈẩÌỂOZROỈAXOZ-SOỊXA02 
ATCVet — QAl ÌCA01‘?miOAD02; QROỈAX02; QS01XA02 
ỊINỊI — 81G40H880T ịvitamin A); G2SHQXKK91 (retínoì).

dahex-lỉ-enyOnona-Mậa 
C^*P=286J>- .

D e s c r ip t io n . V ita m in  A  is  g e n e ra lly  u se d  in  th e  fo n n  o ỉ 
e s te rs . su c h  a s th e  a c e ta te , p a lm ita te , a n d  p ro p io n a te .

V ĩta m ỉn  A  A c e ta te . R e tin o l A c e ta te ; R e õ n y l A c e ta te ; 
C b H h O , = 3 2 8 .5 ; C A S  —  1 2 7 -4 7 -9

V ỉta m in  A  P a lm ita te . R e tìn o l P a lm ita te ; R e tìn y l P a lm i-  
ta te ; C jA oO j  =  5 2 4 .9 ; C A S  —  7 9 -8 1 -2

V ita m in  A  P ro p io n a te . R e tin o l P ro p io n a te ; R e tin y l 
P ro p io n a te ; C 2JH M0 2 = 3 4 2 .5 ; C A S  —  7 0 6 9 -4 2 -3 .
P h a rm o c o p o e ia s . In  Eur. (se e  p . v ó i), us, a n d  Vừt., v v h ic h  

I p e rm it re tin o l o r its  e s te rs .

All cross-reíerences reíer to entries in Volume A
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Chin. in d u d e s  a m o n o g ra p h  ỈOT th e  a c e ta te . Jpn in d u d e s  
m o n o g ra p h s fo r th e  a ce ta te  a n d  th e  p a lm ita te .
Br. in d u d e s  a  m o n o g ia p h  fo r a  n a tu ra l e s te r c o n c e n tra te . 
Eur. a lso  in d u d e s  m o n o g ra p h s ỉo r  s y n th e tic  co n c e n tra te s in  
a n  o ily  ỉo n n , a  p o vvd e r ỉo rm , a n d  a  so lu b ilisa te /e m u ls io n . 
Int. in d u d e s  a n  o ily  c o n c e n tra te d  fo rm .
T h e  B P  2 0 1 4  S ta te s th a t th e  te rm  'R e tin o l' i ỉ  u se d  v r ith in  B P  
tit le s  ỉo r  p re p a ra tio n s  c o n ta in in g  s y n th e tìc  e s te r(s ) an d  th e  
te rm  'V ita m in  A ' w ith in  th e  B P  t it le  fo r th e  p re p a ra tio n  
c o n ta in in g  m a te ria l o ỉ n a tu ra l o rig in .
P h . E u r . 8 :  (V ita m in  Ạ ) . U n d e r th e  n am e  V ita m in  A  a re  
in d u d e d  a  n u m b e r o í su b sta n c e s o ỉ v e ry  s im ila r s tru c tu re  
(in d u d in g  (Z )- is o m e rs ) to u n d  in  a n im a l d ssu e s a n d  
p o sse ssin g  s im ila r  a c t iv ity . T h e  p rin d p a l an d  b io lo g ic a lly  
m o st a c tỉv e  su b sta n c e  is  a U -(E ) re t in o l.
V ita m in  A  is  g e n e ra liy  u se d  in  th e  ío n n  o f e ste rs su c h  a s th e  
a c e ta te , p ro p io n a te , an d  p a lm ita te . S y n th e tic  re tm o l e ste r 
re íe rs  to  a n  e s te r (a c e ta te , p ro p io n a te , o r p a lm ita te ) o r a 
m ix tu re  o f s y n th e tic  re t in o l e ste rs .
R e tin o l a ce ta te  o cc u rs  a s p a le  y e llo w  c ry s ta ls . M .p . a b o u t 6 0  
d e g re e s ; o n ce  m e lte d  it  te n d s to  y ie ld  a  su p e rco o le d  m e lt. 
R e tin o l p ro p io n a te  o cc u rs a s a  re d d ish -b ro w n  o ily  liq u id . 
R e tin o l p a ln ũ ta te  o cc u rs  a s a fa t- lik e , lig h t y e llo w  s o lid , o r as 
a  y e llo w  o ily  liq u id , ư m e lte d . M .p . a b o u t 26 d eg rees. A ll 
re t in o l e ste rs--a re  p ra c tic a lly  in so lu b le  in  v va te r; so lu b le  o r 
p a rtly  so lu b le  in  d e h y d ra te d  a lc o h o l; m isd b le  vv ith  o rg a n ic  
so lv e n ts .
S to re  in  a irtig h t c o h ta in e rs . P ro te a  h o m  lig h t  O n ce  th e  
C o n ta in e r h a s b e e n  o p e n e d , its  co n te n ts sh o u ỉd  be u se d  as 
so o n  a s p o ss ib le  a n d  à n y  p a rt o f th e  co n te n ts n o t u sed  
sh o u ld  b ẽ p ro te c te d  b y  a n  a tm o sp h e re  o f in e rt g as.
P h . E u r . 8 :  (V ita n iin  A  C o n c e n tra te  (O fly  F o rm ), S y n th e tic ; 
V ita m in u m  A  D e n sa tu m  O le o su m ; S y n th e tìc  R e tin o l 
C o n c e n tra te  (O ily  F o rm ) B P  2 0 1 4 ). I t  is  p re p a re d  fro m  
s y n th e tic  re t in o l e s te r a s is  o r b y  d ilu tio n  w ith  a  su ita b le  
ve g e ta b le  o il. I t  c o n ta in s  n o t le s s  th a n  500  0 0 0  u n its  o ỉ 
v ita m in  A  p e r g . I t  is  a  y e llo w  o r b ro v v n ish -y e llo tv , o ily  
liq u id ; p ra c tic a lly  in so lụ b le  in  w a te n  so lu b le  o r p a rtly  
so lu b le  in  d e h y d ra te d  a lco h o b  m isd b le  w ith  o rg a n ic  
s o lv e n ts . P a rt ia l c ry s ta llis a t io n  m a y  o cc u r in  h ig h ly  
c o n c e n tra te d  S o lu tio n s .
S to re  in  a irtig h t c o n ta in e rs . P ro te c t Ễrom  lig h t. O n ce  th e  
C o n ta in e r h a s b e e n  o p e n e d , its  co n te n ts sh o u ld  b e u se d  a s 
so o n  a s p o ssib le  an d  a n y  p a rt o f th e  co n te n ts n o t u se d  a t 
o n ce  sh o u ld  b e  p ro te c te d  b y  a n  a tm o sp h e re  o f in e rt g as. 
P h . E u r . 8 :  (V ita m in  A  C o n c e n tra te  (P o w d e r F o rm ), 
S y n th e tic  V ita m in u m  A  P u lv is ; S y n th e tic  R e tin o l C o n - 
c e n tra te  {P o w d e r F o rm ) B P  2 0 1 4 ). I t  is  o b ta in e d  b y  
d isp e rs in g  a  s y n th e tic  re t in o l e ste r in  a  m a trix  o f g e la tin  o r 
a ca d a  o r o th e r su ita b le  m a te ria l. I t  c o n ta in s  n o t le ss  th a n  
2 5 0  0 0 0  u n its  o f v ita m in  A  p e r g . I t  is  a  y e llo v v ish  p o vvd e r 
u s u a lly  in  th e  fo rm  o ( p a rtid e s  o f a lm o st u iũ ỉo n n  s iz e . 
P ra c t ic a lly  in so lu b le  in  w a te r o r m ay  sw e ll o r fo rm  a n  
e m u ls io n , d e p e n d in g  o n  {o rm u la tio n .
S to re  in  a irtíg h t c o n ta in è rs . P ro te a  fro m  lig h t. O n ce  th e  
C o n ta in e r h a s b e e n  o p e n e d , its  co n te n ts sh o u ld  be u se d  as 
so o n  as p o ssib le  a n d  a n y  p a rt o f th e  c o n te n ts n o t u se d  a t 
o n ce  sh o u ld  b e  p ro te c te d  b y  a n  a u n o sp h e re  o ỉ in e rt g a s. 
P h . E u r . 8 :  (V ita m in  A  C o n c e n tra te  (S o lu b ilis a te /  
E m u ls io n ). S y n th e tic  V ita m in u m  A  in  A q u a  D isp e rg ib ile ; 
S y n th e tic  R e tin o l C o n c e n tra te , S o lu b ỉlisa te /E m u ls io n  B P  
2 0 1 4 ). I t  is  a liq u id  fo rm  (v v a te r is  g e n e ra lly  u sed  as s o lv e n t) 
o f s y n th e tic  re t in o l e ste r an d  a su ita b le  s o lu b ilis e r. It  
c o n ta in s  n o t le ss  th a n  1 00  0 0 0  u n its  o f v ita m in  A  p e r g . I t  is  a 
y e llo w  o r y e llo v v ish  liq u id  o f v a ria b le  o p ale sce n ce  an d  
v is c o s ity . H ig h ly  c o n c e n tra te d  S o lu tio n s m ay  b ecom e d o u d y  
a t lo w  te m p e ra tu re s o r ta k e  th e  fo rm  o f a g e l. A  m ix tu re  o f 
1 g w ith  lOm L of w ater previously warm ed to 50  degrees 
g iv e s a lte r c o o lin g  to  2 0  d e g re e s, a u n ito rm . s lig h tly  
o p a le sc e n t a n d  s lig h tly  y e llo v v  đ isp e rs io n .
S to re  in  a irtig h t c o n ta in e rs . P ro te c t fro m  lig h t. O n ce  th e  
C o n ta in e r h a s b e e n  o p e n e d , its  c o n te n ts sh o u ld  be u se d  as 
so o n  a s p o ssib le  a n d  a n y  p a rt o f th e  co n te n ts n o t u sed  a t 
o n ce  sh o u ld  b e  p ro te c te d  b y  a n  a tm o sp h e re  o f ỉn e rt g as.
B P  2 0 1 4 : (N a tu ra l V ita m in  A  E s te r C o n c e n tra te ). It  c o n sists 
o f a n a tu ra l e s te r o r a m ix tu re  o l n a tu ra l e ste rs o f re tin o l o r 
o f a  so lu ú o n  o f th e  e s te r o r m ix tu re  o f e ste rs in  a ra c h is  o il o r 
o th e r su ỉta b le  v e g e ta b le  o il. Í t  c o n ta in s  n o t le ss  th a n  
4 8 5  0 0 0 u n its  o f v ita m in  A  p e r g . I t  is  a y e llo w  o il o r a 
m ix tu re  o f o il a n d  c ry s ta llin e  m a te rìa l w ith  a  fa in t o d o u r. 
P ra c t ic a lly  in s o lu b le  in  w a te r ; so lu b le  o r p a rtly  so lu b le  in  
a lc o h o l’ m is d b le  w ith  c h lo ro ỉo rm , w ith  e th e r, an d  w ith  
p e ơ o le u m  s p ir it . S to re  in  a ứ tig h t c o n ta in e rs  a t 8  d eg rees to  
15 d e g ré e s . P ro te c t ừ o m  lig h t.
U S P  3 6 : (V ita m in  A ) . I t  m a y  c o n s is t o f re tin o l o r it s  e ste rs 
ỉo rm e d  fro m  e d ib le  ỉa tty  a d d s , p r in d p a lly  a c e tic  an d  
p a lm itic  a d d s . In  liq u id  fo rm , it  is  a  lig h t y e llo w  to  re d  o il 
th a t m a y  s o lid iíy  u p o n  re frig e ra tio n . In  so lid  ío rm , h a s th e  
a p p e a ra n ce  o f a n y  d ilu e n t th a t h a s b e e n  ad d ed . I t  m ay  b e 
p ra c tic a lly  o d o u rle ss  o r m a y  h a v e  a m ild  fìs h y  o d o u r b u t n o

ra n d d  o d o u r o r ta s te . I t  is  u n s ta b le  in  a ir  a n d  lig h t. In  lỉq u id  
ỉo rm . it  is  in so lu b le  in  w a te r a n d  in  g ly c e ro l; so lu b le  in  
d e h y d ra te d  a lc o h o l a n d  in  v e g e ta b le  o ils ; v e ry  so lu b le  in  
c h lo ro ío rm  a n d  in  e th e r. In  so lid  fo rm . m a y  b e  d isp e rs ib le  in  
w a te r . S to rè  in  a irtig h t c o n ta in e rs , p re ỉe ra b ly  u n d e r a n  
a tm o sp h e re  o ỉ in e rt g a s. P ro te c t fro m  lig h t.

Ưnị/s
T h e  In te rn a t io n a l S ta n d a rd s  fo r v ita m in  A  a n d  ỉo r  
p ro v ita m ỉn  A  w e re  d isc o n tin u e d  in  1 9 5 4  a n d  1 95 6  
re sp e cd v e ly  b u t th e  In te rn a tio n a l u n its  ío r  th e se  su b sta n ce s 
h a v e  c o n tin u e d  to  b e w id e ly  u se d . In  1 9 6 0 -1 , th e  W H O  
E x p e rt C o m m itte e  o n  B io lo g ic a l S ta n d a rd iz a tio n  sta te d  th a t 
th e  In te rn a tio n a l u n it fo r v ita m in  A  is  e q u iv a le n t to  th e  
a c t ìv ity  o f 0 .0 0 0 3 4 4  m g o f p u xe  alỉ-trans v ita m in  A  a ce ta te  
a n d  th e  In te rn a tio n a l u n it fo r p ro v ita m in  A  is  e q u ív a le n t to  
th e  a c t iv ity  o f 0 .0 0 0 6  m g o f p u re  aũ-trans p -ca ro te n e .

T h e  a c t ív ity  o f o n e  In te rn a tio n a l u n it is  c o n ta in e d  in  
0 .0 0 0 3  m g o í aìl-trans re t in o l, in  0 .0 0 0 5 5  m g o ỉ áll-tram  
re tin o l p a lm ita te , an d  in  0 .0 0 0 3 5 9  m g  o f aìl-ưans re t in o l 
p ro p io n a te .

T h e  U S P  3 6  d e fin e s 1 U S P  u n it a s e q u a l to  th e  b io lo g ic a l 
a c t ív ity  o f 0 .0 0 0 3  m g o t  th e  aỉl-a-ans iso m e r o f re tin o L  a n d  is  
e q u iv a le n t to  th e  In te rn a tio n a l u n it

V ita m in  A  a c t iv ity  in  ỉo o d s is  c u rre n tly  e xp re sse d  in  
te rm s o f re tin o l e q u iv a le n ts : 1 re t in o l e q u iv a le n t is  d e lin e d  
as 1 m ic ro g ra m  o f a ll-trans re t ln o l, 6  m ic ro g ra m s o f a ll-trans 
b eta  c a ro te n e , o r 1 2 m ic ro g ra m s o l o th e r p ro v ita in in  A  
c a ro te n o id s .

Uses and Adminisừation
V ita m in  A , a  ía t-so lu b le  v ita m in , is  e sse n tia l ío r  g ro vv th , fo r 
th e  d e ve lo p m e n t an d  m a in te n a n c e  o f e p ith e lia l tis s u e , an d  
fo r V is io n , p a rtic u la r ly  in  d im  lig h L  V ita m in  A  d e fid e n c y  
d e ve lo p s w h e n  th e  d ie ta ry  in ta k e  is  in a d e q u a te  an d  is  se e n  
m o re  h e q u e n tly  in  y o u n g  c h ild re n  th a n  in  a d u lts . I t  is  ra re  
in  d e ve lo p e d  c o u n trie s  b u t re m a in s  a m a jo r p ro b le m  in  
m a n y  d e ve ỉo p in g  c o u n trie s . P ro lo n g e d  d e S d e n c y  le a d s to  
x e ro p h th a lm ia  o r 'd ry  e y e ', th e  in it ia ỉ sym p to m  o f w h ic h  is  
n ig h t b lin d n e ss  w h ic h  m a y  p ro g re ss to  se v e re  e y e  le s io n s  
an d  b lin d n e s s . O th e r sym p to m s in d u d e  ch an g e s in  th e  s k ìn  
an d  m u co u s m e m b ra n e s.

V ita m in  A  is  u sed  in  th e  tre a tm e n t an d  p re v e n tio n  o ỉ 
v ita m in  A  d e fid e n c y . I t  m a y  b e g iv e n  o ra ũ y  in  a n  o il-  o r 
w a te r-b a se d  ío rm , th e  o il-b a se d  g e n e ra lly  b e in g  th e  
p re íe rre d  ty p e . I t  c a n  a lso  b e  g iv e n  b y  in tra m u sc u la r 
in je c tio n  o ỉ a  v v a te r-m isd b le  ío rm ; o il-m isd b le  p re p a ra d o n s 
o í v ita m in  A  a re  p o o rly  ab so rb ed  h o m  in je c tio n  s ite s  a h e r 
in tra m u sc u la r in je c tio n  a n d  a re  n o t u s u a lly  g iv e n  b y  th is  
ro u te . F o r íu rth e r d e ta ỉls  c o n c e m ln g  v ita m in  A  su p p le - 
m e n ta tio n , in d u d in g  d o ses ío r  th e  ơ e a tm e n t an d  p ro p h y - 
la x is  o f x e ro p h th a lm ia , see  p . 2 1 0 1 . 1 .

V ita m in  A  su p p le m e n ts a re  o fte n  g iv e n  to  p a tie n ts  w ith  
p rim a ry  b ilia ry  d rrh o s is  o r c h ro n ic  c h o le s ta tic  liv e r  d ise a se  
a s d e íid e n d e s  a re  co m m o n  in  th e se  d iso rd e rs . A n  
in tra m u sc u la r do se o f lO O O O O u n its e v e ry  2  to  4  m o n th s 
h a s b e e n  su g g ested . F o r d o ses in  c h ild re n , see  b e lo w .

V ita m in s  A  an d  D  h a v e  b e e n  u se d  to g e th e r in  c re a m s o r 
o in tm e n ts  in  th e  tre a tm e n t o f m in o r s k in  d iso rd e rs 
in d u d ỉn g  a b ra s io n s . V ita m in  A  h a s a lso  b e e n  u sed  a lo n e  
to  tre a t v a rio u s  sk in  d iso rd e rs  in d u d in g  a cn e  an d  p so ria s is . 
It  h a s b een  tr ie d  in  p a tie n ts  w ith  re t in it is  p ig m e n to sa  to  
re ta rd  th e  d e c lin e  in  re t ín a l fu n c tio n .

Administration in children. V ita m in  A  su p p le m e n ta tio n  
m ay  be re q u ire d  in  c h ild re n  w ith  c h o le s ta tic  liv e r  d ise a se ; 
th e  BNFC su g g ests a n  in tra m u s c u la r do se o f 5 0 0 0 0 u n its  
o n ce  m o n th ly  in  n e o n a te s a n d  c h ild re n  aged  u p  to  1 y e a r 
to  p re v e n t d e iìc ìe n c y  in  co m p le te  b ilia ry  o b stru c tio n .

F o r fu rth e r d e ta ils  c o n c e m in g  v ita m in  A  su p p le m e n ta - 
tion in  d eữãency  States, see below .

Deíidency S ta te s . V ita m in  A  d e lid e n c y  is  re la t iv e ly  ra re  in  
d e ve lo p e d  c o u n trie s  a n d  is  u s u a lly  o n ly  se e n  in  c e rta in  
m e d ic a l c o n d itio n s su c h  a s b ilỉa ry  d rrh o s is  o r c h o le s ta tic  
ja u n d ic e . H o vve ve r, it  is  a c o n tin u in g  p ro b le m  in  m an y  
d e ve lo p in g  c o u n trie s  a n d  c h ild re n  a p p e ar to  b e  p a rtic u -  
la r iy  v ũ ln e ra b le .

In  d e v e lo p in g  c o u n tx ie s  vvh e re  d ie ta ry  in ta k e  is  o fte n  
le ss  th a n  d e s ira b le , ín ỉe c tio n s  su c h  a s m e a s le s , a cu te  
re s p ira to ry  d ise a se s, a n d  d ia rrh o e a  c a n  b e m a jo r p re d p ita t-  
in g  ỉa c to rs  o f v ita m in  A  d e H d e n c y . T h u s  W H O  h a v e  ta rg e te d  
e lim in a tio n  o f v ita m in  A  d e h d e n c y  a s a n  im p o rta n t stra te g y  
in  c h ild  h e a lth , 1-2 a n d  a s p a rt o f th e  E xp a n d e d  P ro g ram m e 
o n  Im m u n iz a tio n . T h e y  re co m m e n d  th e  u se  o f v ita m in  A  
su p p le m e n ts in  th e  tre a tm e n t o ỉ v ita m in  A  d e C d e n cy  a n d  to  
p re v e n t v ita m in  A  d e h d e n c y  w h e re  th e  p e rio d ic  u se  o f 
su p p le m e n ts is  d e te rm in e d  to  b e  th e  m o st ỉe a s ib le  an d  
e h e c tỉv e  m e th o d  o ỉ im p ro v in g  v ita m in  A  s ta tu s .
•  In  univtrsaỉ dừtribution programmes, i ỉ  su p p le m e n ta l do ses

a re  g iv e n  to  a ll c h ild re n  u p  to  th e  ag e o f 5 a t a d o se  o f
2 0 0  0 0 0  u n its  e v e ry  4  to  6  m o n th s , w ith  in ỉa n ts  b e tvveen
th e  ag es o f 6  an d  1 2  m o n th s re c e iv in g  h a lf th is  d o se .
In ía n ts  ag ed  le ss  th a n  6  m o n th s m a y  re c e iv e  5 0  0 0 0  u n its

ư  th e y  a re  n o t b re a st íe d  o r ư  th e y  a re  b re a s t fe d  a n d  th e h  
m o th e rs h a v e  n o t re c e iv e d  su p p le m e n ta l v ita m in  A . I f  
d in ic a l s ig n s o f v ita m in  A  d e h d e n c y  a re  e v id e n t a t th e  
tim e  o ! ro u tin e  su p p le m e n ta tio n . tre a tm e n t sh o u ld  be 
g iv e n  as d e sc rib e d  u n d e r X e ro p h th a lm ia , p . 2 1 0 1 .1 . 
M o th e rs sh o u ld  re c e iv e  2 0 0  0 0 0  u n ỉts  v v ỉth in  6  vveeks o f 
d e liv e ry  o f a  c h ild .

•  Targtted dừtribution programmes in v o lv e  v ita m in  A  
su p p le m e n ta tio n  to  c h ild re n  a n d  p re g n a n t vvo m en  ìn  
sp e d fic  h ỉg h - ris k  a re a s .2 D o ses u se d  in  c h ild re n  a re  
s im ila r to  th o se  u sed  in  u n iv e rs a l p ro g ra m m e s, b u t doses 
u sed  in  p re g n a n t vvo m en  sh o u ld  n o t e xce e d  10 O O O units 
d a ily , o r 2 5  O O O units w e e k ly .2

A  n u m b e r o l s tu d ie s  h a v e  in d ic a te d  th a t g e n e ra l 
su p p le m e n ta tio n  w ith  v ita m in  A  d e cre a se s b o th  m o rta lity  
ra te s  an d  m o rb id ỉty  am o n g  c h ild re n  in  d e v e lo p in g  c o u n trie s  
w ith  a  h ig h  p re v a le n c e  o f v ita m in  A  d e h d e n c y .*"7 A lth o u g h  
n o t a ll s tu d ie s h a v e  co n h rm e d  th e se  fin d in g s , ‘ -9 tw o  m eta- 
a n a ly se s  c o n c u r th a t th e  e ííe c t is  lik e ly  to  b e  g e n u in e  
e sp e d a lly  a s re g a rd s m e as le s in íe c tio n , 10-11 (se e  M e a sle s, 
p . 2 1 0 0 .3 ) a n d  re se a rch e rs  a n d  co m m e n ta to rs h a v e  ag reed  
th a t o v e ra ll im p ro v e m e n t o f v ita m in  A  s ta tu s  is  w o rth w h ile  
an d  n e c e ssa ry . 12"14 A  stu đ y  ỉn  c h ild re n  g iv e n  h a lf th e  d ose o f 
v ita m in  A  re co m m e n d e d  b y  W H O  ío u n d  th a t Ít  p ro v id e d  
e q u a lly  good o r b e tte r p ro te c tio n  a g a in st m o rta lity , b u t n o t 
a g a in st m o rb id ity . 15 S u p p le m e n ta tio n  w ith  v tta m in  A  
2 3  3 0 0 u n its  v v e e k ly , o r th e  e q u iv a le n t a m o u n t o f 
b e ta c a ro te n e , in  w o m e n  o f c h ild -b e a rin g  age re d u ce d  
p re g n a n cy -re la te d  m o rta lity . 16 S tu d ie s h a v e  a lso  e v a lu a te d  
m o rta lity  s p e d ỉic a lly  in  in ỉa n ts  le ss  th a n  6  m o n th s o ỉ age 
w ith  v a ry in g  re s u lts . So m e h a v e  fo u n d  n o  o v e ra ll b e n e íit on  
e a rly  in la n t m o rta lity ;17-1* o n e  stu d y  re p o rte d  a  te n d e n c y  ío r 
th e  re la tiv e  r is k  o f m o rta lity  to  in c re a se  w ith  im p ro ve d  
n u tr it ío n a l s ta tu s . 17 A  sy s te m a tic  re v ie w , ,  a lso  la ile d  to  fin d  
e v id e n c e  o f b e n e S t. N o  su sta in e d  b e n e fit w a s se e n  o n  
v ita m in  A  s ta tu s  o r m o rb id ity  b eyo n d  th e  age o f 6  m o n th s, 
in  in la n ts  re c e iv in g  v ita m in  A  su p p le m e n ts w ith  im m u n i- 
sa tio n  a t 6 , 1 0 , an d  14 vve e ks .20 A n o th e r stu d y  in  w e st 
A ử ic a , n o te d  v a ria tio n s  in  m o rta liry  ra  te  b e tw e e n  th e  se xe s 
an d  a cco rd in g  to  th e  se aso n  in  v vh ich  th e  su p p le m e n t w as 
g iv e n , w ith  a n  in c re a se d  m o rta lity  in  g irls  su p p le m e n te d  in  
th e  ra in y  se a so n  b u t a  re d u ce d  m o rta lity  am o n g  b o ys 
su p p le m e n te d  in  th e  d ry  se a so n .1* O th e rs h a v e  re p o rte d  
o v e ra ll d e c re a se s in  m o rta lity  a t 6  m o n th s21 an d  I  y e a r22 o f 
a g e . A stu d y  in  v ita m jn -A -d e fid e n t c h ild re n  h a s dem on- 
stra te d  a b n o rm a litie s  in  T - c e ll su b se ts w h ic h  a re  co rre c te d  
b y  v ita m in  A  su p p le m e n ta tio n , 25 an d  it  h a s  b e e n  p ro p o sed  
th a t th e  a p p a re n t e íle c ts  o f v ita m in  A o n  m o rb id ity  and  
m o rta lity  m a y  b e  d u e  to  m o d u la tio n  o f ỉm m u n e  fu n c tio n  
(se e  a lso  E ffe c ts  o n  th e  Im m u n e  S y s te m , p . 2 1 0 1 .3 ). 
D isc re p a n d e s in  re s u lts  c o u ld  be e x p la in e d  b y  in h e re n t 
d iữ e re n c e s b e rvve en  th e  p o p u la tio n s b e in g  stu d ie d , su ch  as 
v ita m in  A d e ũ d e n c y  s ta tu s  a n d  in ía n t m o rta lity  ra te s .24

In other countries in which vitamin A dehdency is not 
vvidespread some lorm of supplementation may still be 
considered. In the UK, the BNFC suggests the íollovving oral 
doses, vvỉth or after food, according to age:
• neonates and inlants up to 1 year 5000 units daily
•  1 to  18 y e a rs : 1 0  0 0 0  u n its  d a ily
Higher doses may be used initially for the treatment of 
severe dehriency. Preterm iníants have low vitamin A  stams 
at birth, which may increase their risk of developing chronic 
lung disease.25 A  meta-analysis of studies in low birth- 
weight ínỉants found that vitamin A supplementation was 
assodated with a reduced requirement for oxygen at 36 
vveeks postmenstrual age.25 While studies of vitamín A  
supplementation to prevent chronic lung disease in very 
low birth-vveight iníants have had conflicting results,26-27 
some have commented that dilíerences in patient 
population, postnatal therapies, and dosage of vitamin A 
could explain these discrepandes. and consider optimal 
supplementation necessary.2* Others have called for íurther 
studies in preterm inlants to deline optimal dosage and 
mode of delivery of vitamỉn A ; research should indude 
quantiHcation oi hepatic Stores, assessment oỉ retmal 
function, and long-term clinical outcome.2’
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ANAEMIA. A  stu d y  am o n g  p re g n a n t In d o n e s ia n  w o m e n  
w iứ i n u tr it io n a l a n a e m ia  (se c  Iro n -D e fid e n c y  A n a e m ia , 
p . 2 0 7 3 .2 ) fo u n d  a b e n e â d a l e S e c t fo r v ita m in  A  o n  h a e - 
m o g lo b in  w b e n  g iv e n  vn tta  iro n  su p p le m e n c a n o n .' S im i-  
la r ly , in  a n a e m ic  c h ild re n  g iv e n  iro n . 1 o r a d o le sce n ts 
g iv e n  iro n  p lu s  ỉo lic  a t í(L }  g re a te r im p ro v e m e n ts in  h a e - 
m o g lo b in  c o n c e n tta tìo n s  w e re  se e n  w ith  a d d itío n  o í v ìt-  
a m in  A  to  su p p le m e n ta tio n . V lta m in  A  i ỉ  c o n sid e re d  
e s se n tia l fo r h a c m a to p o ie s is ; it  h a s  b e e n  su g g e ste d  th a t 
v ita in in  A  is  re q u ire d  ỉo r  th e  m o b ilisa tio n  a n d  u tilis a tio n  
o f iro n  fo r  h a e m o g lo b in  s y n th e s is .4 H o w e v e r, th e re  a re  
re p o rts  o f a n a e m ia  cau se d  b y  v ita m in  A  su p p le m e n ta tìo n , 
se e  E S e c ts  o n  th e  B lo o d , p . 2 1 0 1 .3 .

1. Suhamo D. tt aL Supptemenutkn m lh vỉiamỉn A and inm lot 
Quntdonal inaemia in pregnant m m en  in W es Java. Indoneàa. Lanat 
i m  342:1323-4.

2. Mwanri u m L Supplcmmral viiamin A ĩmprơva ancmia and gnnnh 
ỉn anemic school chủdren in Tanania. J Nỉár 2000; ISO: 2691-6.

3. Ahmed F, a  ai. Concomitant suppỉrmcnuỉ viumin A enhanca the 
response to iveekty supptamental bàn and ĩoUc idd  in anemk teenaten 
in uiban Bangladúh. Ám }  ơ in  Ntar 2001; 74: 10»-15.

4. Tan dcn Broet w. Anaeinla and tnkronutrtent deSdendq. BrMatBuU  
2003; <7; 149-60.

DtAI&HOẼA. A lth o u g h  o ra l r e h y d ra t io n  th e ra p y  re m a ín s  t h e  
m a in s ta y  o í th e  m an a g e m e n t o í d ia rrh o e a  (p . 1 8 0 5 .2 ) 
o n ce  it  d e v e lo p s , it  h a s  b e e n  su g g ested  th a t v ita m in  A  su p - 
p le m e n ta tìo n  m a y  b e  o f n se  in  re d u d n g  th e  in d d e n c e  a n d  
m o rta lity  o i  d ia n h o e a  d u iỉn g  c h ỉld h o o d . S e v e ra l la ig e  
m o rta lity  s tu d ie s  re p o ite d  th a t v ita m in  A  su p p le m e n ta tio n  
w a s  a sso d a te d  w ith  te d u c e d  m o rta lity  a ttrib u te d  to  d ia rr-  
h o e a , 1’1 a lth o u g h  a n o th e r d id  n o t. 4 T h e  e& ect o n  m o rb id - 
it y  fro m  d ia rrh o e a  is  e v e n  le s s  d e a r . A  re d u c tío n  in  th e  
s e v e r ity , b u t n o t th e  in d d e n c e , o í d ia irh o e a  h a s b e e n  
n o te d  in  tw o  s tu d ie s . 5' 4 H o w e v e r, in  o n e  s tu d y  in  c h ild re n  
w ith  s u b d in ỉc a l v ita m in  A  d e S d e n c y , th e re  w a s  a n  
in c re a s e d  p te v a le n c e  o f d ia rrh o e a  ỉo r  2  w e e k s  a ỉte r  v it-  
a m in  A  su p p le m e n ta tỉo n , 7 a n d  in  a n o th e r s tu d y , v ita m in  
A  in c re a s e d  th e  in d d e n c e  o f d ia rrh o e a  in  c h ild re n  ag ed  
le s s  th a n  3 0  m o n th s .*  A  m e ta -a n a ly sũ 9 c o n d u d e d  th a t v it-  
a m in  A  su p p le m e n ta tio n  h a s  n o  c o n s is te n t o v e ra ll p ro te c - 
t iv e  e S e c x  o n  th e  in d d e n c e  o f d ia n h o e a . W h ile  s e v e iity  
w a s  n o t e x a m in e d . th e y  n o te d  th a t th e  d e c re a se  in  d ia rr-  
h o e a  m o rta lity  ra te s  b u t n o t in d d c n c e  c an  b e  re c o n d le d  ư 
v ita m in  A  re d u c e s d ia rrh o e a  s e v e r ity  a n d  n o t s u s c e p tib iỉity  
to  in fe c r io n . T h is  is  p o ss ib ly  su p p o rte d  b y  a  stu d y  th a t 
ío u n d  th a t a  s in g le  h ig h -d o se  v ita m in  A  su p p le m e n t 
g iv e n  w ith  S ta n d a rd  a n tib a c te ria l tre a tm e n t, re d u c e d  th e  
s e v e r ity  o i  a c u te  sh ỉg e llo s is  in  c h ild re n  in  B a n g la d e sh . 10 

O n e  g ro u p "  p ro p o se d  th a t th e  in c o n s is te n t S n d in g s  o n  
m o rb id ity  o ỉ v ita m in  A  su p p le m e n ta tio n ' m a y  b e  d u e  to  
c o -e x is tin g  m ic ro n u tr íe n t d e S d e n d e s , su  c h  a s z in c  d e fi-  
đ e n c y , th a t a JSect th e  b io a v a ila b ility  o ỉ v ita m in  A . T h e y  
ỉo u n d  co m b in e d  z in c  a n d  v ita m ìn  A  su p p le m e n ta ó o n  to  
b e  m o re  e ỉíe c t iv e  in  re đ u d n g  p e ts is te n t d ia rrh o e a  a n d

d y se n te ry  th a n  e ith e r z in c  o r v ita m in  A  a lo n e  (se e  V ita m in  
A  D e A d e n c y , u n d e r Z in c  p . 2 1 2 7 .3 ).
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M V iN fEC nO N  AN D  AJDS. A  s tu d y  in  M a la v v i lo u n d  th a t th e  
ra te s o f v e rt ic a l tra n sm iss io n  o f H TV in fe c tio n  (b irth  o f se r- 
o p o á tiv e  in ía n ts  to  se ro p o s itiv e  m o th e rs) w e re  in v e rs e ly  
re la te d  to  m a te m a l v ita m in  A  s ta tu s ; 1 v ita m in  A  d e h d e n c y  
d u rin g  p re g n a n cy  w a s a sso d a te d  w ith  a th re e ío ld  to  ỉo u r-  
ỉo ld  in c re a se d  r ís k  o f m o th e r-to -c h ild  tra n sm iss io n  o f H IV . 
T h is  w a s n o t in co m p a tib le  w ith  th e  ro le  o f v ita m in  A  in  
im m u n ity  a n d  m a in te n a n c e  o f m u c o sa l s u tĩa c e s , a n d  s in c e  
b o th  H TV in íe c tio n  a n d  p re g n a n c y  a re  lis k  ía c to rs  fo r v it-  
a m in  A  d e S d e n c y . it  vvas su g g ested  th a t n u tr it io n a l in te r-  
v e n tio n  to  re d u c e  v ita m in  A  d e S d e n c y  m ig h t h e lp  co m b at 
m o th e r-to -c h ild  ư a n s m is s io n . A  S o u th  A ír ìc a n  stu d y 3 

ío u n d L in  c o n tra s t th a t su p p le m e n tin g  H T V - in ỉe a e d  p reg - 
n a n t w o m e n  w ith  v ita m in  A  a n d  b e ta c a ro te n e  d id  n o t 
te d u c e  th e  o v e ra ll r is k  o f v e rt ic a l tra n sm ls s io n  to  n e o - 
n a te s . S u p p le m e n ta tio n  d id  re d u c e  th e  in d d e n c e  o ỉ p re - 
te n n  b irth s , an d  am o n g  th e se  n e o n a té s , r is k  o f p e rin a ta l 
H TV tra n sm iss io n  w a s lo w e r in  th o se  w h o se  m o th e rs  h ad  
b een  su p p le m e n te d . V ita m in  A  su p p le m e n ta tio n  a c tu a lly  
in cre a se d  th e  r is k  o f H TV  tra n sm iss io n  th ro u g h  b re a s t fe e d - 
in g , v v ith  n o  e ữ e c t o n  m o ita lity  a t 2 4  m o n th s . in  a  T a n za - 
n ia n  t r ia l. 3 Y e t a n o th e r s tu d y , 4 a g a in  in  T a n z a iú a , fo r 
w h ic h  v e rt ic a l tra n sm is s io n  d a ta  w e re  n o t a v a ila b le , ío u n d  
no  e v ỉd e n c e  o f a n  e ỉfe a  o f v ita m in  A  o n  b in h  o u tco m e s in  
H IV -in fe c te d  w o m e n  an d  th e  a u th o rs  p o in te d  o u t th a t 
se n im  c o n c e n tra tío n s  o f v ita m in  A  m ig h t b e  a  m a tk e r o f 
th e  stag e  oi H TV  d ise a se  ra th e r th a n  b e in g  c a u sa ũ y  re la te d  
to  o u tco m e . T h e  s tu đ y  d id  h o v v e v e r A n d  th a t m u lt iv ita m in  
su p p le m e n ts re d u c e d  th e  t is k  o ỉ lo w  b ú th -w e ig h t a n d  s iz e  
fo r a g e . a n d  o f p re m a tu ie  b in h , in  th e  o S sp rin g  o f th e se  
w o m e n . 4 In te re s tin g ly , a n o th e r t r ia l in  T a n z a n ia  ío u n d  lit -  
d e d iỉfe re n c e  b e tw e e n  v ita m in  A  su p p le m e n ta tio n  an d  
p lace b o  o n  th e  p ro g re ss io n  o f H TV  d ise a se  a n d  m o rta lity . 
M u ltìv ita m ũ i (e x d u d in g  v ita m in  A ) su p p le m e n ta tio n  
d e la ye d  d ise a se  p ro g re ss io n  a n d  w a s  a sso d a te d  w ith  
d e cre ase d  m o rta U ty ; a d d itio n  o ỉ v ita m in  A  to  th e  m u lti-  
v ìta m in  re g im e n  re d u c e d  th is  b e n e A t. 5 T h is  is  in  c o n tra s t 
to  2 s tu d ie s  in  T a n z a n ia ‘  a n d  U g an d a . 7  w h ic h  to u n d  th a t 
v ita m in  A  su p p le m e n ta tio n  d e a e a se d  m o ita lity  in  c h il-  
d re n  in ỉe a e d  w ith  H T V ; h o w e v e r th e se  re s u lts  w e re  n o t 
co n sid e re d  g e n e ra lỉsa b le  to  c o m m u n itie s  w ith  a cc e ss to  
b e tte r h e a lth c a re  a n d  n u tr ir io n .

A  sy s te m a tìc  re v ie w  a n d  m e ta -a n a ly s is ,*  w h ic h  in d u d e d  
som e o f th e se  c o n A ic tỉn g  s tu d ie s , d k l n o t su p p o rt th e  u se  o f 
v ita m in  A  su p p le m e n ta tio n  to  re đ u c e  th e  ris ic  o ỉ v e rt ic a l 
tra n sm iss io n  a n d  c o n d u d e d  th a t it  m a y  ỉn  fa c t in c re a s e  th e  
r is k . M a te m a l v ita m in  A  su p p le m e n ta tio n  w a s  n o t 
c o n sid e re d  to  d e c re a se  c h ilđ h o o d  m o rta lity  a t 1 y e a r . A  
ỉu rth e r  sy s te m a tic  re v ie w  fo u n d  n o  s lg n iB c a n t re d u c tio n  in  
H TV p ro g re ss io n  in  6  s tu d ie s  o ỉ v ita m ỉn  A  o r b e ta -c a ro te n e  
su p p le m e n ta tio n  in  a d u lts . A ll- c a u s e  m o n a lity  w a s , 
h o w e v e r, h a lv e d  in  a  m e ta -a n a ly s is  o f 3  s tu d ie s  in  A ỉr ic a n  
d ú ld re n  a n d  sh o rt-te rm  g ro w th  w a s im p ro v e d  in  1 s tu d y ; 
th e  e ữ e c t o n  d ia rrh o e a l a n d  te s p ira to ry  m o tb id ity  vvas 
in c o n s is te n t.*

M e a n s o f te d u d n g  th e  r is k  o f H TV  in ỉe c t io n  in  n e o n a té s 
a re  d iscu sse d  u n d e r H TV  In íe c t ío n  P ro p h y la x is , p . 9 5 9 .1 .
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MEASIES. V ỉta m in  A  su p p le m e n ta tío n  h a s  a n  im p o rta n t ro le  
in  th e  p re v e n tio n  o ỉ c o m p lic a tio n s h o m  m e a s le s .ư  T w o  
s tu d ie s  s p e d A c a lly  a d d re ss in g  v ita m in  A  s ta tu s  a n d  
m e a s le s h a v e  fo u n d  th a t c o m p lic a tio n s  su c h  a s p n e u m o n ia  
a n d  d ia rrh o e a  w e re  le ss  co m m o n  in  c h ild re n  w h o  h ad  
re c e iv e d  su p p le m e n ts a t th e  tim e  o f d ia g n o sis th a n  in  
th o se  g iv e n  a  p la ce b o . 1-4  W H O  h a s re co m m e n d e d  ơ e a tin g  
c h ild re n  in  p o p u la tio n s w h e re  v ita m in  A  d e B ã e n c y  is  
co m m o n  w ith  h ig h -d o se  v ita m in  A  su p p le m e n ts d u rin g  
e p iso d e s o f m e a s le s a s fo llo w s : 5

•  a ll c h ỉld re n  o v e r 1 2  m o n th s o f a g e ; 2 0 0  0 0 0  u n its
•  th o se  b e tvveen  6  an d  12 m o n th s oi  a g e : lO O O O O un ỉts
•  in ỉa n ts  le ss  th a n  6  m o n th s o f a g e : 5 0  0 0 0  u n its
D o ses a re  g iv e n  o n  2 c o n se c u tiv e  d a ys an d  ío llo vve d  b y  a 
th ird  d ose a t le a s t 2  w e e k s la te r .

S tu d ie s  in  th e  U S A  h a v e  ìn d ic a te d  th a t e ve n  am o n g  w e ll-  
n o u tish e d  c h ild re n  b o m  a d e ve lo p e d  c o u n ư y . v ita m in  A  
d e B tíe n c y  in  m e as le s p a tie n ts  is  n o t u n co m m o n , 6'7 an d  
v ita m in  A  su p p le m e n ta tìo n  n e e d s to  b e co n sid e re d  in  
c h ild re n  a t r is k .*
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PKEMATUữTY. T h e  le tu s  a cc u ro u la te s  v i ta  m in  A  in  th e  th ừ d  
tr ìm e s te r, a n d  m o st p re m a tu re  in ía n ts  h a v e  lo w  p la sm a  
v ita m in  A  c o n c e n tra tío n s . In a d e q u a te  v ita m in  A  su p p le - 
m e n ta tio n  a ỉte r  b irth  m a y  e xa c e rb a te  th e  p ro b le m , a n d  
c o n trib u te  to  a n  in cre a se d  r is k  o f d e v e lo p in g  c h ro n ic  lu n g  
d ise a se . A  sy s te m a tic  te v ie w  lo u n d  th a t su p p le m e n tin g  
v e ry  ỉo w  b irth -w e ig h t in ía n ts  w ith  v ita m in  A  w a s a sso - 
d a te d  w ith  a  re d u c tio n  in  d e a th  o r o xy g e n  re q u ite m e n t a t 
1 m o n th  o f a g e .'

1. Dariow BA, Graham PJ. Vltamỉn A supplementation to prevent 
moruUty and short and kmg-term morbidiry in very low biithweight 
ỉnỉants. Avaũable in The Cochrane Database oỉ Systematỉc Revỉews; 
Usue 4. Chichester John Wlley; 2007 (accessed 12/03/08).

RESPỈRAĨOKY-TRACT HKCĨIONS. M o rta lịty  s tu d ie s  d id  n o t 
sh o vv a  c o n s is te n t im p a n  fo r v ita m in  A  su p p le m e n ta tio n  
o n  d e a th  ừ o m  n o n -m e a sle s-re la te d  re s p ữ a to ry  in íe c -  
ú o n s .1' ’  S im ila r ly , o th e r s tu d ie s  h a v e  ío u n d  n o  b e n e B t o f 
v ita m in  A  o n  su b se q u e n t re s p ira to ry  m o rb id ity . 4 4  A  m e ta - 
a n a ly s is  o í s tu d ie s  re p o n in g  p n e u m o n ia  m o tb id ity  a n d  
m o rta lity  ío u n d  n o  o v e ia il b e n e ũ t o r h a rm  h o m  v ita m in  
A  su p p le m e n ta tio n .7 H o vve ve r, a n  in c re a s e d  p re v a le n c e  oỉ 
sym p to m s o f re s p ira to ry  in íe c tio n s  a sso d a te d  w ith  v ita n ú n  
A  su p p le m e n ta tìo n  h a s b e e n  n o te d  Ú I tw o  s tu d ie s .4-’  p a rtí-  
c u la r ly  in  c h ild re n  w ith  a d e q u a te  n u tr it io n a l s ta tu s . A  
m e ta -a n a ly s is  o ỉ th e  e ííe c t o f v ita m in  A  su p p le m e n ta tio n  
o n  c h ild h o o d  m o rb id ity  ío u n d  a n  in c re a se d  in d d e n c e  o ỉ 
re s p ứ a to ry - tra a  in ỉe c tío n s ; s in c e  m o st t r ia ls  h a d  e xd u d e d  
c h ild re n  w ith  o v e rt v ita m in  A  d e A d e n c y , th e  a u th o rs  
sp e c u la te d  th a t h ig h -d o se  v ita m in  A  g iv e n  to  c h ild re n  
w ith  a d e q u a te  v ita m in  A  S to re s m ig h t cau se  a te m p o ra ry  
d e d in e  in  im m u n e  s ta tu s , in c re a s in g  th e ữ  s u s c e p tib ility  to  
in ỉe a ỉo n . 111 A  sy ste m a d c  re v ie w  co n d u d e d  th a t v ita m in  A  
sh o u ld  n o t b e  g iv e n  to  a ll c h ild re n  fo r preventíon o i  a cu te  
lo w e r re s p ira to ry - tra a  in íe c t io n s , b u t n o te d  th a t c h ild re n  
w ith  v ita m in  A  d e A d e n c y  o r p o o r n u tr id o n a l s ta tu s  m ig h t 
b e n e ữ t h o m  su p p le m e n ta tio n  in  th is  re sp e ct. 11

V ỉta m in  A  vvas n o t e h e c tiv e  fo r th e  ơtatm ení o ỉ c h ild h o o d  
n o n -m e a sle s-re la te d  lo w e r re s p ũ a to ry - tra c t in ỉe c tio n s 12 o r 
p n e u m o n ỉa . 13 S im ila r ìy . th e re  w a s n o  b e n e A t h o m  v ita m in  
A  in  th e  tre a tm e n t o f R S V  in íe c tio n  in  c h ild re n  in  2  
s tu d ie s . 14-15 In  o n e  o f th e se  stu d ie s  th e re  w a s a te n d e n c y  fo r 
v ỉta m in  A  to  ũ n p ro v e  o u tco m e s in  th e  su b g ro u p  o f se v e re ỉy  
01  c h ild re n . 14 a n d  in  th e  o th e r th e re  w a s a  s lig h t in c re a s e  in  
d u ra tio n  o f h o sp ita lis a tío n  in  lo v v - ris k  c h lld re n  re c e iv in g  
v ita m in  A .”  A  m e ta -a n a ly s is  fo u n d  n o  e v id e n c e  th a t 
a đ ịu n c tiv e  tre a n n e n t w ith  h ig h -d o se  v ita m in  A  a lte rs  th e  
c o u rse  o ỉ p n e u m o n ỉa  in  d ũ ld re n . 14
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XEROPHĨHA1MIA. V ita m in  A  d e fic ie n c y  is  re sp o n sib le  in  
m a n y  d e v e lo p in g  c o u n trie s  ỉo r  v is u a l p ro b le m s th a t m ay  
c u lm in a te  in  xe ro p h th a lm ia  a n d  b lin d n e ss . 1 S u p p le m e n ta - 
tío n  w ith  v ita m in  A  a s re co m m e n đ e d  b y  VVHO  an d  d ỉs- 
c u sse d  u n d e r D e ũ đ e n c y  S ta te s , p . 2 0 9 9 .2 , w ill ra ise  th e  
v ita m ỉn  A  s ta tu s  o f th e  in d iv id u a l an d  a c t p ro p h y la c tic a lly  
a g a in s t th e  d e ve lo p m e n t o ỉ x e ro p h th a lm ia . F o r th e  ư e a t- 
m e n t o ỉ x e ro p h th a lm ia  (w h ic h  in d u d e s  n ig h t b lin d n e ss, 
c o n ju n c t ív a l x e ro s is  w ith  B ito Ư s sp o ts , c o m e a l x e ro s is , 
c o m e a l u lc e ra tio n , an d  k e ra to m a la d a ) W H O  h a v e  stated 2 

th a t o ra l d o ses o f v ita m in  A , p re ỉe ra b ly  ìn  a n  o il-b ase d  
p re p a ra tio n , a re  th e  tre a tm e n t oi  ch o ic e  an d  sh o u ld  be 
g iv e n  im m e d ia te ly  th e  d iso rd e r is  re co g n ise d  in  th e  ío llo v v - 
in g  d o se s:
•  p a tie n ts  o v e r 1 y e a r o f ag e (w ith  th e  e xc e p tio n  o f vvom en 

o f re p ro d u c tiv e  a g e ): 2 0 0 0 0 0 u n its
•  in ỉa n ts  ag ed  6  to  1 2  m o n th s : 1 0 0  0 0 0  u n its
•  th o se  ag ed  le ss  th a n  6  m o n th s : SO O O O units
D o se s sh o u ld  b e re p e a te d  th e  n e x t d a y , an d  a g a in  a t le a s t 2 
w e è k s  la te r .

In  women ofrcproduaive age th e re  is  a n eed  to  b a la n ce  th e  
p o ss ib le  te ra to g e n ic  e ffe c ts  o í v ita m in  A  sh o u ld  th e y  be 
p re g n a n t (se e  P re g n a n c y , p . 2 1 0 2 . 1 ) w ith  th e  se rio u s 
c o n se q u e n c e s o f x e ro p h th a lm ia . W H O  reco m m en d  th a t 
w h e n  th e re  a re  se v e re  s ig n s o f a c tiv e  x e ro p h th a lm ia  ( i.e . 
a c u te  c o m e a l le s io n s ) h ig h -d o se  v ita m in  A  ữ e a tm e n t 
sh o u ld  b e  g iv e n  as d e sc rib e d  ab o ve  fo r th o se  aged o v e r 1 

y e a r . W h e n  o n ly  le ss  se v e re  sig n s a re  p re se n t (n ig h t 
b lin d n e s s , B ito t's  sp o ts ), w o m e n  o f re p ro d u c tiv e  age sh o u ld  
re c e iv e  a d a ily  o ra l do se o f 5 0 0 0  to  10  0 0 0  u n its  fo r a t le a st 4  
vv e e k s. A lte m a tiv e ly , a w e e k ly  d ose o f n o t m o re  th a n  
2 5  0 0 0  u n its  m ay  b e su b stitu te d .

A lth o u g h  xe ro p h th a lm ia  is  fa r le ss com m o n in  d eve lo p ed  
c o u n trie s . v ita m in  A  d e C d e n cy  sh o u ld  b e co n sid e re d  in  a ll 
p a tìe n ts  w ith  re c u rre n t c o n ju n a iv a l o r co m e a l d iso rd e rs 
a sso d a te d  v v ith  g a s tro im e stin a l o r liv e r  d ise a se . 3

1. Smith J. Steinemann TL Vỉtamin A detìciency and the eye. ĩnt 
Ophthabncl ơ in  2000; 40:83-91.

2  WHO/UN1CEF/IVACG Task Force. Vitamm A suppìements: a guide to their 
ust in the treatment and prevention o f vitamm A defieừneỵ and xerophthalmia. 
2nd ed. Geneva: WHO,1997.

3. Watson HJ. tí a l Vitamỉn A deíiciency and xerophthaỉmia ỉn the United 
Kingdom. SAU 1995; 310: 1050-1. CorrecUon. im .: 1320.

Maỉignant neopỊasms. E p id e m io lo g ic a l s tu d ie s  sug g est 
th a t a n to x id a n t v ita m in s  su c h  a s th e  v ita m in  A  su b stan ces 
m a y  p la y  a ro le  in  p re v e n tin g  th e  d e ve lo p m e n t o í m a lig - 
n a n c y  b u t th e re  is  c u rre n tly  lit t le  e v id e n ce  Iro m  p ro sp ec- 
t ív e  s tu d ie s  th a t su p p le m e n ta tio n  is  h e lp íu l, an d  e ve n  
so m e  e v id e n c e  o f h a rm  (se e  p . 2 0 4 7 .3 ). C o n v e rse ly , sy n - 
th e t ìc  re tin o id s  su ch  as tre tin o in  (a ll- tra n s - re tin o ic  a d d ) 
h a v e  a n  e sta b lish e d  ro le  in  tre a tin g  so m e c a n c e rs (see  
p . 1 7 2 5 .3 ).

Retinitis pigmentoso. R e t in it is  p ig m en to sa  is  th e  n am e  
a p p lie d  to  a  g ro u p  o f s lo w ly  P ro g re ss iv e  h e re d ita ry  d egen- 
e ra t iv e  d ise a se s o í th e  re t in a 1 th a t o fte n  re s u lt in  b lìn d n e ss 
in  a d u lth o o d . T h e  ro d  an d  c o n e  p h o to re ce p to rs in  th e  re ti-  
n a  a re  p iim a r ily  a ữ e a e d  a n d  in it ia l sym p to m s in d u d e  
n ig h t b lin d n e s s  an d  in to le ra n c e  to  lig h t. L a te r sig n s 
in d u d e  in h lt ra t io n  o f p ig m e n t fro m  th e  re tứ ia l p ig m e n ta ry  
e p ỉth e liu m  in to  th e  re tin a l la y e rs . V a rio u s  ư e a tm e n ts h a v e

b e e n  tr ie d  b u t n o n e  a p p e a r to  h a v e  a n y  p ro v e n  b e n e ũ t. 
R e su lts  o f o n e  la rg e  d o u b le -b U n d  stu d y 2 su g g e st th a t 
vvh e re as ơ e a tm e n t w ith  v ita m in  A  m ig h t s lo w  .th e  d e c lin e  
in  v ỉs u a l a c u ity  tre a tm e n t w ith  v ita m in  E  a p p e a rs to  h a v e  
a d e le te rio u s  e ffe c t o n  th e  ra te  o f d e c lin e . V ita m ỉn  B  d ld  
a p p e ar to  d e la y  th e  ra te  o f Vision d e d in e  in  3 p a tie n ts  
w ith  re t in it is  p ig m e n to sa  a n d  a  d e le c t in  a -to c o p h e ro l- 
tta n s íe r p ro te in  a sso d a te d  w ith  v ita m in  E  d e h d e n c y . 1 

S u p p le m e n ta tío n  w ith  1 5 0 0 0 u n its  oỉ v ita m in  A  d a ily  ỉo r  
u p  to  1 2  y e a rs  w a s c o n sid e re d  to  b e  sa fe  in  a  stu d y  in  
a d u lts  w ith  re t in it is  p ig m e n to sa ; n o  d in ic a l m a rũ ỉe s ta tio n s 
o ỉ h e p a to to x id ty  w e re  a p p a re n t. 4 A d d itio n  o í lu te in  to  th e  
v ita m in  A  re g im e n  h a s a lso  b e e n  tr ie d . 5 D o cọ sa h e xa e n o ic  
a d d  h a s a lso  b e e n  ũ iv e s tig a te d , w ith  v a ria b le  re s u lts ; so m e 
c o n s id e r th a t v ita m in  A  an d  o ily  fis h  in  th e  d ie t c o u ld  b e  
b e n e ũ d a l in  te rm s o f v is u a l p re se rv a tio n . 1 T ra n sp la n ta tio n  
o f th e  re tin a  is  b e in g  in v e s tig a te d  a s a ư e a tm e n t fo r re t in i-  
t is  p ig m e n to sa . 1-6 D e v ic e s  to  e le c tr ic a lly  s tim u la te  th e  re t i-  
n a , o p tic  n e rv e , o r v is u a l c o rte x  a re  b e in g  d e ve lo p e d . 1
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R e tin o p a th y  o f p re m a lu r ity . T h e re  is  so m e su g g e stio n  th a t 
v ita m in  A  su p p le m e n ta tio n  m ay  re d u c e  th e  in d d e n c e  o f 
re tin o p a th y  o f p re m a tu rity  (p . 2 1 2 0 .3 ).

Adverse Effeds and Precautìons
T h e  u se  o f e x c c s s iv e  a m o u n ts o f v ita m in  A  su b sta n ce s o v e r 
lo n g  p e rio d s c a n  le a d  to  to x id ty . R a re ly , a cu te  to x id ty  m a y  
a lso  o c c u r w ith  v e ry  h ig h  d o ses.
•  Hypervitaminosừ A  (c h ro n ic  to x id ty ) is  c h a ra c te rise d  b y  

ỉa tig u e , ir r it a b ilit y , a n o re x ia  a n d  lo ss  o f w e ig h t, v o m itin g  
an d  o th e r g a sơ o in te s tin a l d is tu rb a n c e s , lo w -g ra d e  íe v e r , 
h e p a to m e g a ly , s k in  c h a n g e s (y e llo v v in g , d ry n e s s , 
s e n s it iv ity  to  s u n lig h t), p ru ritu s , a lo p e d a , d ry  h a ir , 
c ra c k in g  an d  b le e đ in g  lip s , a n a e m ia , h e a d a ch e , h y p e r- 
c a lc a e m ia , su b c u ta n e o u s sv v e llin g , n o c m ria , an d  p a ín s  in  
b o n es an d  jo in ts . S ym p to m s o f c h ro n ic  to x id ty  m ay  a lso  
in d u d e  ra ise d  in ư a c ra n ia l p re ssu re  an d  p a p illo e d e m a  
m im ic k in g  b ra in  tu m o u rs . an d  v is u a l d is tu rb a n c e s w h ic h  
m ay  b e  se v e re . S ym p to m s u s u a lly  d e a r o n  w ith d ra w a l o f 
v ita m in  A , b u t in  c h ild re n  p re m a tu re  d o su re  o f th e  
e p ip h yse s o f th e  lo n g  b o n es m ay  re s u lt in  a rre s te d  b o n e  
g ro w th .

• Acutt vitamin A intoxication is  c h a ra c te rise d  b y  se d a tio n , 
d iz z in e s s , c o n lu s io n , đ ia rrh o e a  an d  v o m itin g , so re  
m o u th , b le e d in g  g u m s, d e sq u a m a tio n , a n d  in c re a se d  
im ra c ra n ia l p re ssu re  (re s u ltin g  in  b u lg in g  fo n ta n e lle  in  
in ía n ts  o r se v e re  h e a d a ch e  in  a d u lts ). H e p a to m e g a ly  an d  
v is u a l d is tu rb a n c e s m ay  o c c u r; ir r it a b ility  m ay  b e  se v e re .

H y p e rv ita m in o s is  A  d o es n o t a p p e ar to  be a p ro b le m  w ith  
la rg e  d o ses o f c a ro te n o id s (se e  P h a rm a c o k in e tic s  u n d e r 
B e ta c a ro te n e . p . 2 0 5 2 .1 ).

E n h a n c e d  su s c e p tib ility  to  th e  e ííe c ts  o f v ita m in  A  m ay  
be se e n  in  c h ild re n  a n d  in  p a tie n ts  v v ith  liv e r  d ise a se .

E x c e s s iv e  d o ses o f v ita m in  A  sh o u ld  be a vo id e d  in  
p re g n a n cy  b e cau se  o f p o te n tia l te ra to g e n ic  e ííe c ts ; fo r 
íu rth e r d e ta ils  see P re g n a n c y , p . 2 1 0 2 .1 .

G a s ư o in te s tin a l a b so rp tio n  o ỉ v ita m in  A  m a y  b e  
im p a ire d  in  c h o le s ta tic  ja u n d ic e  an d  fa t-m a la b so rp tio n  
c o n d itio n s .

B e n ig n  in ir a c ra n ia l h y p e rte n s io n . H ig h  doses o f v ita m in  
A  cau se  in c re a se d  in tra c ra n ia l p re ss u re , a n d , in  in ía n ts , 
th is  is  m a n ile ste d  a s b u lg in g  o f th e  lo n ta n e lle . In  O ne 
stu d y , 1 1 1 .5 %  o f in la n ts  re c e iv in g  3 do ses o f 5 0 0 0 0 u n its  
o f v ita m in  A  a t m o n th ly  in te rv a ls  h a d  b u lg in g  ío n ta n e lle , 
co m p ared  w ith  1 %  o f in ĩa n ts  re c e iv in g  p la c e b o . T h e  b u l-  
g in g  la ste d  b e tvveen  2 4  an d  7 2  h o u rs  a n d  su b sid e d  tv ith o u t 
ư e a tm e n t, 1 a n d  d id  n o t ap p e ar to  b e a sso tía te d  vv ith  a n y  
p h y s ic a l o r d e v e lo p m e n ta l a b n o rm a litie s  o n  lo n g -te rm  fo l-  
lo w -u p . 2 In  a n o th e r s tu d y  in  n e o n a te s, b u lg in g  ỉo n ta n e lle  
o cc u rre d  in  4 .6 %  o f re d p ie n ts  o f v ita m ín  A  5 0 0 0 0 u n its  
an d  2 .7 %  o f p la ce b o  re d p ie n ts  2 4  h o tư s a fte r th e  d o se . 3 In  
c o n tra s t, le ss  th a n  1 %  o f in ía n ts  g iv e n  3 d o ses o f 
2 5  0 0 0  u n its  o ỉ v ita m in  A  a t m o n th ly  in te rv a ls  h a d  b u lg in g  
ío n ta n e lle  in  a  íu rth e r  s tu d y .4

1. de Frandsco A. ít aì. Acute toxlđiy of vitamin A given with vacdnes in 
iníancy. Lanctt 1993: 342: 526-7.

2. van Dilỉcn J. et al. Long-term e(Tea of viiamin A with vaccines. Lanat 
1996; 347: 1705.

3. Agoestina T, ít aL Saỉety of one 52 mioomol (50000 IU) oral dose ot 
vitamin A adminisỉered to neonates. Bull WH0 1994; 72; 859-66.

4. VVHO/CHD Immunisatìoa-Linked vttamin A Supplementation Study 
Group. Randomised uial IO asses benelits and salety oí vitamin A 
supplementation linked to inununúation in early iníancy. Lancct 1998; 
352: 1257-63. Conectlon. ibút. 1999; 353: 154.

C a rc in o g e rũ d ty . F o r m e n tio n  o f th e  ỎIcreased r is k  o f lu n g  
c a n c e r in  h ig h - ris k  in d iv id u a ls  re c e iv in g  b e ta c a ro te n e  a n d  
v ita m in  A , w h e n  co m p are d  v r ith  p la ce b o , in  a  stu d y  in v e s -  
tìg a tin g  v ita m in s  in  lu n g  c a n c e r p re v e n tìo n , see  P ro p h y - 
U uds o ỉ M a lig n a n t N e o p la sm s, p . 2 0 4 7 .3 .

E ffe c ts  o n  th e  b io o d . N o rm o ch ro m ic  m a c ro c y tic  a n a e m ia  
d eve lo p ed  in  a  p atd en t w h o  h a d  b e e n  re c e iv in g  o ra l v it-  
a m in  A  1 5 0 0 0 0 u n its  d a ily  fo r se v e ra l m o n th s . 1 T h e  
p a tie n t's  h ae m o g lo b in  re tu m e d  to  n o rm a l w h e n  v ita m in  
A  w a s sto p p ed , a n d  th e  a cc o m p a n y ỉn g  sym p to m s oi p e ri-  
o ra l d e rm a titis  a n d  g lo s s itis  a lso  d isa p p e a re d . S im iia r ly , 
n o rm o ch ro m ic  n o rm o c y tic  a n a e m ia  an d  th ro m b o cy to p e - 
n ia  in  an  in ía n t g iv e n  6 2 0 0 0 u n its  d a ily  fo r 8 0  d a y s , 
re so lv e d  o n  sto p p in g  v ita m in  A .1 In  c o n tra s t, v ita m in  A  
h a s b e e n  re p o rte d  to  h a v e  a  b e n e C d a l e ííe c t o n  a n a e m ia , 
see u n d e r D e S d e n c y  S ta te s, p . 2 1 0 0 .1 .

1. white JM. Vhamin-A-Induced anaetnia. Lautt 1984; il: 573.
2. Perrotta s , et a/. Iníant hypervltamỉnosis A causes severe anemỉa and 

tbromboqrtopenla: evldenn ot a retỉnól-dependent bone marrow cell 
grornh inhibition. Bhxxt 2002; 99: 2017-22.

E ííe c ts  o n  b o n e . E x c e s s iv e  d ie ta ry  ín ta k e  o f v ita m in  A  
m ay  be a sso d a te d  w ith  o ste o p o ro sis . In  a n  e p id e m io lo g ic a l 
s tu d y , 1 a  d ie ta ry  in ta k e  o f re t in o l g re a te r th a n  I5 0 0 m ic r-  
o g ram s d a ily  (5 0 0 0 u n its ) d o u b le d  th e  r is k  o£ h ip  íra c tu re  
co m p ared  w ith  a n  in ta k e  o f le ss  th a n  5 0 0 m ic ro g ra m s 
d a ily  (ab o u t 1 67 0  u n its ) in  w o m e n  (o d d s ra tio , 2 .1 ; 9 5 %  
co n E d e n ce  in te rv a l 1 .1  to  4 .0 ) . T h e se  d ata  w e re  c o n h rm e d  
b y  th e  N u rse s' H e a lth  S tu d y , 2 w h ic h  ỉo u n d  th a t p o stm e n o - 
p a u sa l w o m en  w ith  th e  h ig h e st v ita m in  A  an d  re tin o l 
in ta k e s  w e re  a t in c re a se d  r is k  fo r h ip  ừ a c tu re , irre s p e c n v e  
o f w h e th e r th e  in ta k e s  w e re  fro m  food  p lu s  su p p le m e n ts, 
o r fo o d  a lo n e . W o m en  w ith  d a ily  re tin o l in ta k e s  o f m o re  
th a n  1 5 0 0 m ic ro g ra m s h a d  a  re la tiv e  r is k  fo r h íp  íra c tu re  
o f 1 .6 4  co m p ared  w ith  th o se  co n su m in g  le ss  th a n  
500  m icro g ram s d a ily . B e ta c a ro te n e  in ta k e , h o v v e v e r, d id  
n o t c o ư e la te  s ig n ific a n tly  w ith  a n  in a e a s e d  r is k  o f fra c - 
tu re . A  la rg e  c o h o rt s tu d y 3 o f m en  ỉo u n d  th a t th e  o v e ra ll 
r is k  o f a n y  ỉra c tu re . in d u d in g  h ip  h a c tu re s , w a s su b sta n - 
t ia lly  in cre a se d  am o n g  m e n  w ith  th e  h ig h e st c o n c e n ơ a - 
tio n s  o f se ru m  re t in o l; th e re  w a s n o  a sso d a tio n  b e tw e e n  
se ru m  b e ta ca ro te n e  le v e ls  a n d  th e  r is k  o f íra c tu re . S u b se- 
q u e n tly , ro u tin e  su p p le m e n ta tio n  an d  th e  ỉo rtiã c a tỉo n  o f 
fo o d  w ith  v ita m in  A  in  w e ste m  c o u n trie s  h a s b e e n  q u es- 
tio n e d .4 A  re p o rt5 fro m  th e  U K  G o v e m m e n t's S d e n tiíic  
A d v iso ry  C o m m itte e  o n  N u tritio n  c a u tio n s a g a in st th e  
in ta k e  o f m o re  th a n  1 .5  m g oi v ita m in  A  d a ily  in  th o se  a t 
in cre a se d  r is k  o f o ste o p o ro sis , su ch  as p o stm e n o p a u sa l 
w o m en  an d  th e  e ld e rly . H o vve ve r, re s u lts  ữ o m  a c o h o rt 
s tu d y  in  th e  e ld e rly 4 su g g est a  U -sh ap e d  d o se re la tio n s h ip , 
in  th a t b o th  h ig h  an d  Io w  in ta k e s  o f v ita m in  A  vvere  asso - 
d a te d  vy ith  re d u ce d  b o n e  m in e ra l d e n s ity , a n d  a n o th e r 
stu d y 7 In  w o m en  aged  b e n v e e n  5 0  an d  7 4  y e a rs , ío u n d  
b o th  h ig h  an d  Io w  se ru m  v ita m in  A  c o n c e n tra tio n s to  b e 
as5o d a te d  w ith  a n  in c re a se d  r is k  o f h ip  ừ a c tu re . A n o th e r 
la rg e  o b se rv a tio n a l e p id e m io lo g ic a l s tu d y  fro m  th e  
W o m e n 's H e a lth  In ỉt ia t iv e *  d id  n o t sh o w  a n y  a sso d a tio n  
b etvveen  v ita m in  A  o r re tin o l in ta k e  an d  th e  r is k  o f fra c -  
tu re s  in  p o stm e n o p a u sa l w o m e n .

1. Melhus H. tí al. Excessỉve dỉetary iatake of vitamin A is assocỉated vvith 
reduced bo ne mìneraỉ densỉty and increased lisk ỉor hip ỉraaure. A m  
Inum Med 1998; 129: 770-8.

2. F«kanich D, tí ai. Vĩumin A ỉntake and hỉp ừaaures among 
posonenopausat women. JAMA 200Z* 287: 47-54.

ỉ. Michaỉỉsson K. t í  ai. Serum retìnol ievels and the risk oỉ ừacture. N EngỊ 
J Med 2003: 348: 287-94.

4. Lips p. Hyperviiaminosts A and íraaures. N Engì J Mtd 2003; 348: 347-9.
5. SdentíQc Advỉsory Comminee on Nutrỉtỉon. Review of dỉtíary advice ơn 

vùamin A. London: The Sutìonery OÍBce, 2005. Aiso avaỉlable at: http:// 
www.sacn.gov.uk/pdis/sacn.viu_report.pdf (accessed 21/07/08)

6. Promislow JHE. tí a i Retinol intake and bone mineral density in the 
elderly:theRanchoBernarduSiudy.7Bo/TfMwerR« 2002:17: 1349-58.

7. Opotovvsicy AR. Bilezỉkian JF. Serum vìtamìn A concentration and the 
risk of hỉp íraaure among vvomen 50 to 74 ycars old in the United States: 
a prospcctive analysis oí the NHANESI Follow-up Study. Am J Med 2004; 
117: 169-74.

8. Caire*Juvera G. tí ai. Viumin A and retinol imakes and the risk of 
íractures among partỉcỉpanu 0< the Women's Health Imtìative 
Observational Srudy. Am J ơin Nutr 2009: 89: 323-30.

E ffe c h  o n  th e  im m u n e  S y s te m . V ỉta m ỉn  A  d e h c ỉe n c y  ỉs  
g e n e ra lly  a sso cia te d  w ith  ũ n p a ỉre d  im m u n ity , an d  ơ e a t- 
m e n t o f d e H d e n cy  re s u lts  in  re d u c tio n s in  m o rb id ity  an d  
m o rta lity  fro m  a  n u m b e r o f in le c tio u s  d ise a se s (se e  u n d e r 
D e Đ d e n cy  S ta te s , p . 2 0 9 9 .2 ). H o vve ve r. a fe w  stu d ie s  h a v e  
sh o w n  in a e a s e d  p re v a le n c e  o f d ia rrh o e a  a n d /o r re sp ứ - 
a to ry - tra d  in íe c tio n s  w ith  h ig h  d o ses o f v ita m in  A . T h e re  
is  a  p o ss ib ility  th a t h ig h  s in g le  d o ses o f v ita m in  A  m a y  
te m p o ra rily  a tte n u a te  th e  im m u n e  re sp o n se  in  
n o n -d e ũ d e n t c h ild re n . 1 F o r th e  e ííe c t o f h ig h -d o se  v it-  
a m in  A  su p p le m e n ts o n  th e  re sp o n se  to  m e asle s v a c d n e  
in  so m e s tu d ie s , see  p . 2 3 9 9 .3 .

1. Anonymous. Chỉỉđhood moibidỉry. immunityandmỉcronutrìents. WH0 
D ruginfl996; 10: 12-16.

E ffe c ts  o n  th e  liv e r . V ita m in  A  is  sto re d  in  th e  D issẽ  sp ace  
o f liv e r  c e lls  an d  e x c e ss iv e  d osage can  le a d  to  íib ro s is  an d  
o b stru ctio n  o f s in u so id a l b lo o d  flo w , c a u sin g  n o n -d n h o tic

http://www.sacn.gov.uk/pdis/sacn.viu_report.pdf
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p o rta l h y p e n e n s io n  a n d  h e p a to c e llu la r đ y s tu n c tío n . 1 

A lth o u g h  h e p a to to x id ty  h a s ty p ic a lly  b e e n  re p o ite d  w ith  
h a b itu a l in g e s tio n  o ỉ d o se s o ỉ v ita m in  A  g re a te r th a n  
5 0  0 0 0  u n its  d a iỉy , a  ca se  oi  s e v e r t h e p a d c  h b ro s is , w ith  
ja u n d ỉc e  a n d  h e p a to m e g a ly , h a s b e e n  re p o rte d  in  a  p a tie n t 
w h o  h a d  b e e n  ta k in g  2 5  0 0 0  u n its  d a ily  ỉo r  a t le a s t 6  y e a rs  
in  a  m u ỉt iv ita m in  su p p le m e n t. 2

ỉ. Shexỉock s . n^e specmim oí bepatottnddty due to đrugs. Laneet 1986; ỉfc 
440-4.

2. g«walAt TB, *  ai V!ĩ»wrfn Á hgptntMÌrity; * a m to n iiy  nnte nyrrtiny 
23,000 IU supplemems. Am  J  Med 1994; 97: 523-8.

Effods on mortaBly. V ĩta m in  A  su p p le m e n ta tio n  h a s b e e n  
re p o rte d  to  h a v e  b é n e fid a i e fie c ts  o n  c h ỉld h o o d  m o rta lỉty , 
e sp e á a U y  in  d c v e lo p in g  c o u n trie s . see  D c A d e n cy  S ta te s , 
p . 2 0 9 9 .2  et seq. H o w e v e r, o n e  sy s te m a tic  re v ie w 1 o i  n e o - 
n a ta l v ita m in  A  su p p le m e n ta tío n  ía ile d  to  ũ n d  e v id e n c e  o f 
a  re d u c tío n  in  m o rta lity  o r m o ib id ity , a n d  a n o th e r sy s- 
te m a tic  re v ie w  o i  a n to x id a n t su p p le m e n ta tio n  in  a d u ỉts  
c o n d u d e d  th a t v ita m in  A  e ith e r s in g ly  o r w ith  o th e r 
a n to x id a n ts  in c re a s e d  m o rta lity .2

1. Gogỉa s , Sachdev HS. Neonatal vỉtamỉn A supplemenution for 
preventỉon of mortalỉty and morbidỉty ỉn inỉancy: systematỉc review oí 
randomỉsed controlỉedtrials. SMJ 2009; 338: b919.

2. Bjelakovỉc G, et al. Antioxidant suppleroents for prevention oỉ mortaỉỉty 
in heaỉthy partỉdptnts and padents wỉih various dỉseases. Avaỉỉabỉe in 
The Cochrane Database oi Systematk Revtews: lssue 2. Chỉchener John 
Wiky; 2008 (accessed 18/06/08).

Hypersensitivity. L o c a l in A a m m a to ry  re a c n o n s an d  se ve re  
a n a p h y la c to id  re a c tio n s  h a v e  o c c u ire d  in  p a tie n ts  re c e iv -  
in g  v ỉta m ỉn  A  ư ý e c tio n s . a n d  a re  u s u a lly  a ttrib u te d  to  
s o lu b ilis e rs  su  c h  as p o ly o x y l c a s to r o ils  (p . 2 2 0 2 .3 ), a n d , 
le s s  c o m m o n ly , p o ly so rb a te s  (p . 2 2 0 4 .1 ).

A  ca se  o f c u ta n e o u s  h y p e rs e n s itiv ity  to  re tin o l p a lm ita te  
it s e lí h a s  b e e n  d e sc rib e đ . 1

1. Shelley WB. a  aL Kypersensiúvicy to rerinol palmitate lnjcaJon- BMJ 
I99S: 311: 232.

Ovardosoge. A lth o u g h  n o  d in ic a l m a iũ íe s ta tio n s  o f to xá- 
d ty  w e re  se e n  in  3 b o y s w h o  in g e ste d  la ig e  a m o u n ts o ỉ 
v ỉta m in  A , th e ừ  se n u n  re t in o l c o n c e n tra d o n s c o n tữ iu e d  
to  r is e  o v e r a b o u t 3 w e e k s , a n d  to o k  se v e ra l m o n th s to  
n o n n a lis e ; th e  a u th o rs  c a u tìo n e d  th a t th e  u se  o f ch e vvab le  
v ita m in s  re se m b lin g  c o n íe c tio n e ry  m ay  in c re a s e  th e  r is k  
o f o v e rd o se  in  c h ild re n . 1

1. Lam HS, đ  đl. Rỉsk of vỉtamỉn A toxidry ừom candy-Uke dkewable 
vttamỉn supplements for children. Ptấiaơia 2006; 118: 820x4.

Pregnancy. T h e  fà c t th a t s y n th e tic  v ita m in  A  d e iiv a tiv e s  
su  ch  a s is o tre tín o in  a re  te ra to g e n ic  (p . 1 7 0 9 .3 ) h a s 
p ro m p te d  c o n c e m  a b o u t th e  p o te n tia l te ra to g e n id ty  o f 
h ig h  d o se s o f v ita m in  A .

A  p ro sp e c tiv e  c o h o rt s tu d y  fo u n d  th a t a to ta l d a ily  in ta k e  
o f v ita m in  A  fro m  a ll so u rc e s o f g re a te r th a n  15 O O O units 
d u d n g  e a iỉy  p re g n a n c y  w a s a sso d a te d  w ith  a s ig n ih c a n tly  
m cre a se d  r is k  o ỉ  b irth  d e ỉe c ts  o f s tru c tu ie s  a ris in g  ừ o m  th e  
c ra n ia l n e u ra i c re s t. 1 W h e n  v ita m in  A  in ta k e  h o m  
su p p le m e n ts w a s  a n a ly se d  s e p a ia te ly , a n  a p p a ie n t v ita m in  
A  th re sh o ld  d o se  (o r th e  d e v e lo p m e n t o f b irth  d e íe cts o f 
lO O O O u n ỉts d a ỉly  w a s su g g e ste d . H o w e v e r, th is  stu đ y  h a s 
b e e n  c r itid s e d 1 3  a n d  so m e  su g g e st th e  d a ta  a llo v v s fo r a 
h ig h e r th re sh o ld  d o se . 3 A  tu r th e r s tu d y  ío u n d  n o  s ig n ih c a n t 
d iS e re n c e  in  b iith  d e ỉe c t ra te s  b e tw e e n  vvo m e n  co n su m in g  
g re a te r th a n  8 0 0 0  o r 10  0 0 0  u n its  o í v ita m in  A  d a ily  in  th e  
p e rio d  a ro u n d  c o n c e p tio n  (a s  su p p le m e n ts a n d  ỉo rtiS e d  
c e re a ls ) a n d  th o se  c o n su m in g  le s s  th a n  5 0 0 0  u n its  d a ily .4

A íte r  e a r iie r  ca se  re p o rts  in  th e  U S A  su g g e stin g  th a t la rg e  
d o ses o f v it a m in  A  (e q u iv a le n t to  a b o u t te n  tim e s th e  d a ily  
re co m m e n d e d  d ie ta ry  a llo w a n c e  o f 2 2 5 0 u n its ) ta k e n  in  
e a riy  p re g n a n c y  m a y  c a u se  b ir th  d e ỉe c ts , th e  U K  C h ie í 
M e d ic a ỉ O ffic e r c a u tìo n e d  w o m e n  a g a in s t th e  u se  o ỉ v ita m in  
A  s u p p le m e n ts  e x c e p t u n d e r m e d ic a l s u p e rv is io n . 3 
A d d M o n aD y , a đ v ic e  w a s  g iv e n  th a t liv e r  o r U v e r P ro d u c ts 
sh o u ld  n o t b e  e ạ te n  b e c a u se  h ig h  c o n c e n tra tìo n s  o ỉ v ita m in  
A  h a d  b e e n  d e te cte d  in  so m e sa m p le s o í a n im a l U v e r. 
H o w e v e r, o th e rs  th o u g h t th a t th e  a v o id a n c e  o f liv e r  o r liv e r  
P ro d u c ts  m ig h t re s u lt in  ũ ia d e q u a te  n u tr ìt io n  in  so m e an d  
th a t a  le s s  a la m ũ s t v ie w  m ig h t h a v e  b e e n  to  su g g est a  
lim ita t io n  o n  in ta k e  ra th e r th a n  to ta l p ro h ib itio n .6-7 T h e  
R o y a l C o lle g e  o ỉ O b s te trid a n s  a n d  G y n a e c o lo g ists  h a s 
a d v ise d  th a t h ig h -d o se  v ita m ỉn  A  su p p le m e n ta d o n  (m o re  
th a n  a b o u t 7 0 0  m ic ro g ra m s. o r 2 3 0 0 u n its  d a ily ) is  n o t 
re co m m e n d e d  d u rin g  p re g n a n c y . 1 T h e  A u s ư a lia n  A d v e rse  
D ru g  R e a c tio n s  A d v is o ry  C o m m itte e  h a s a d v ise d  tv o m e n  in  
th is  c a te g o ry  to  a v o id  v ita m in  A  su p p le m e n ts a n d  n o t to  
e xc e e d  th e  re co m m e n d e d  d a ily  a llo w a n c e  o í 2 5 0 0  u n its  
h o m  a ll so u rc e s .’

1. Bothnun KJ. rt a i  Trratogenidry othigh vUamin A im tkc. N ErtỊl J Mcd
199Ĩ; 333: 1369-73.

2. Weiỉer MM, *L Teratogenỉđty of high vỉtamỉn Aỉmake.NBngUM ed
1996;334: 1193-6.

3. Watkỉns M .tfd . Teratogenidty of hỉgb vltamỉn A intake. N Engi J Mtd
1996; 334: 1196.

4. MỈUs JL,clđL  Yỉcamỉn A and bỉrth deíects. Am J Obstet Gynecol 1997; 177:
31-6.

3. DoH. Womm anứùmd: watck your viUữnm A irttúkt. London: Department
of Heahh. 1990(18 Oaober).

6. Nebon M. Vhamỉn A. liver oonsumpcỉoa, and risk of bỉnh deỉects. SÁU 
1990:301:1176.

7. Sandexs TAB. VUamln A and pregnanqr. Lanat 1990; 336: 1375.
8. Royal CoOefe of Obstetrỉdans and Gynaecoỉogists. RCOG rdease: RCOG 

tsráes new guỉdance oa vỉtamỉn supplemesution ỉn pregnancy (ỉssued 
Ỉ9th Odober. 2009). Avaỉỉabỉe a t  http://www^co(.orf.uk/news/rcog- 
refa»ae>FCOg-issaes<new-gukỉance-vitajxỉỉn'Supplementatỉon*piegDanqr 
(accessed 15/02/10)

9. Admse Dnif Reactkms Advỉsory Commỉaee (ADRAC). Vhamỉn A and 
bénhdeỉects. Autí Ađvm e Dntậ situ t 811171996; 15:14-15. Also avaỉlable 
at; h n p :/ /www.rga.gov.au/adr/aadrb/aadr961 ỉ.h tm  (accessed 
21/07/08)

Ịnlemdịons
A b so rp tio n  o ỉ v ita m in  A  h o m  th e  g a s tro in te s tin a l tra c t m ay  
b e re d u ce d  b y  th e  p re se n c e  o ỉ n e o m y d n , c o le s ty ra m in e , o r 
U q u id  p a ra ỉh n .

T h e re  is  a n  in c re a s e d  r is k  o f h y p e rv ita m in o s is  A  ư  
v ita m ỉn  A  is  g iv e n  w ith  s y n th e tic  re tin o id s  su  c h  a s a à tre t in , 
is o tre tín o in , a n d  tre tin o in .

T h e re  is  c o n ỉlic t in g  e v id e n c e  re g a rd in g  th e  e ữ e c t o ỉ 
v ita m in  A  o n  th e  re sp o n se  to  m e a s le s v a c d n e  (see  
p . 2 3 9 9 .3 ).

Pharmacokinetìcs
V ita n ũ n  A  su b sta n c e s a re  re á d ily  ab so rb ed  h o m  th e  
g a sư o in te s tin a l tra c t b u t a b so rp tỉo n  m a y  b e  re d u ce d  in  th e  
p re se n ce  o f fa t ra a la b s o rp tio n , lo w  p ro te in  in ta k e , o r 
im p a h e d  liv e r  o r p a n c re a tic  tu n c tío n . V ita m in  A  e ste rs  a re  
h y d ro ly se d  b y  p a n c re a tíc  e n zym e s to  re t in o l, v vh ich  is  th e n  
ab so rb ed  a n d  re -e s te rifie d . So m e re ú n o l is  sto re d  in  th e  
liv e r . I t  is  re ỉe a se d  h o m  th e  liv e r  b o u n d  to  a sp e đ h c  a ,-  
g lo b u lin  (re tin o l-b in d in g  p ro te in ) in  th e  b lo o d . T h e  re tin o l 
n o t sto re d  in  th e  liv e r  u n d e rg o e s g lu c u ro n id e  co n ịu g a ú o n  
a n d  su b se q u e n t o x id a tio n  to  re t in a l a n d  re tin o ic  a d d ; th e se  
a n d  o th e r m e ta b o lite s  a re  e x c re te d  in  u rin e  an d  {a e c e s . 
V T tam in  A  d o es n o t re a d ily  d iH u se  a cro ss th e  p la c e n ta  (b u t 
see  P re g n a n c y , a b o v e ), b u t is  p re se n t in  b re a st m ilk . 

R e íe re n c e s .
1. Hanmann D. et ứỉ. Pharmacokỉnetỉc modellỉng of the pỉasma 

conccnưatỉon-time proRỉe oi the rỉtamin reùnyl paỉmítate foỉlowỉng 
inưarauscular adminiỉưation. Biapiutrm Drug Dàpos 1990; 11:689-700.

2. Reỉnevsdcnữ DV, et a i Pỉasma Unetío of vitamỉn A ỉn bumans aher a 
sỉngỉe oral dose of (8.9.19-1*) retiny] paỉmỉtate. J ĩàpiầ Ra 1996; 37: 
1875-85.

3. Harrison EH, Hussain MM. Mechanỉsms involved in the ỉmestínal 
dỉgestỉon and absorpúon of dỉetary vitaminA. JN uư 2001; 131:1403-8.

Human Requirements
D ie ta ry  v ita m in  A  is  d e riv e d  h o m  2  so u rc e s , prtformtd  
Tttànoids h o m  a n im a l so u rc e s su  c h  a s liv e r , lò d n e y , d a iry  
p ro d u ce , a n d  eggs (f is h - liv e r  o ils  a re  th e  m o st co n c e n tra te d  
n a tu ia l so u rc e ), a n d  prơvitamin carotenoids w h ic h  c a n  be 
o b ta in e d  h o m  m a n y  p la n ts ; th e  la tte r  a re  c o n v e rte d  to  
re tin o l in  th e  b o d y  b u t a re  le ss  e ữ e c tiv e ly  u tilis e d . C a ro te n e s 
(a . p , a n d  r )  a re  m a jo r so u rc e s a n d  o f th e s e , p -ca ro te n e  
(b e ta c a ro te n e — se e  p . 2 0 5 1 .1 ) h a s  th e  h ig h e st v ita m in  A  
a c t iv ity  an d  is  th e  m o st p le n tih il in  fo o d . V a ria b le  a m o u n ts 
oí p -ca ro te n e s a re  fo u n d  in  c a rro ts  a n d  d a rk  g re e n  o r y e llo w  
v e g e ta b le s. R e d  p a lm  o il is  a  good  so u rc e  o f a - a n d  P ' 
c a rô te n e s .

U K  a n d  u s  re c o m m e n d e d  d ie ta ry  in ta k s . In  th e  U K  d ie t- 
a ry  re íe re n c e  v a lu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b e e n  p u b lis h e d ' 
fo r v ita m in  A  a n d  s im ila r ly  in  th e  U S A  re co m m e n d e d  d ie t- 
a ry  a llo w a n c e s  (R D A s ) h a v e  b e e n  se t.2 D ìH e rin g  a m o u n ts 
a re  re co m m e n d e d  fo r in ỉa n ts  a n d  c h ild re n  o f v a ry in g  ag es. 
fo r a d u lt m a le s a n d  ỉe m a le s . a n d  ỉo r  p re g n a n t an d  la c ta t-  
in g  w o m e n  (b u t see  P re g n a n c y , a b o v e ). In  th e  U K  th e  
re fe re n ce  n u tr ie n t in ta k e  (R N I) ío r  a d u lt m a le s  an d  
íe m a le s  is  7 0 0  a n d  6 0 0  m ic ro g ra m s re t in o l e q u iv a le n ts  
(a b o u t 2 3 3 0  a n d  2 0 0 0  u n its ) d a ily , re s p e c tiv e ly  a n d  th e  
e stim a te d  a ve ra g e  re q tú re m e n t (E A R ) is  5 0 0  an d  4 O 0 m ic r- 
o g ram s re tin o l e q u ív a le n ts  (a b o u t 1 6 6 0  a n d  1 33 0  u n its ) 
d a ily , re s p e c tív e ly . T h is  U K  re p o rt1 a lso  h ig h lig h te d  th e  
to x id ty  a sso d a te d  w ith  la rg e  d o se s o f v ita m in  A  an d  
re co m ĩn e n d e d  th a t re g u la r in ta k e s  sh o u ld  n o t e xc e e d  9  m g 
(3 0  0 0 0  u n its ) d a ily  in  a d u lt m e n  a n d  7 5 0 0 m ia o g ra m s 
(2 5  0 0 0  u n its ) d a ily  in  a d u lt vvo m e n . (A  la te r  re p o rt3 w a s 
u n a b le  to  e s ta b lish  a sa fe  u p p e r le v e l fo r v ita m in  A  in ta k e . 
b u t c o n sid e re d  th a t to ta l in ta k e s  a b o v e  1 5 0 0 m ic ro g ra m s 
re tin o l e q u iv a ỉe n ts  d a ily  m ig h t b e  in a p p ro p ria te .) F ig u re s  
vvere  a lso  g iv e n  in  th e  e a r iỉe r  re p o rt ío r  in ỉa n ts  a n d  c h il-  
d re n  w h o  w e re  sa id  to  b e  m o re  s e n s it ỉv e  to  th e  e ữ e c ts o ĩ 
v ita m in  A . T h e se  lim its  d id  n o t a p p ly  to  th e ra p e u tic  do ses 
o f v ita m in  A  u se d  u n d e r m e d ic a l su p e rv is io n . 1 In  
p re g n a n cy  th e  R N I is  7 0 0 m ic ro g ra m s re t in o l e q u iv a le n ts  
(2 3 3 0  u n its ) d a ily  a n d  in  n u rs in g  m o th e rs  9 5 0 m ic ro g ra m s 
(3 1 6 0  u n its ) d a ily . In  th e  U S A  th e  R D A  ỉo r  a d u lts  is  
9 0 0 m ic ro g ra m s d a ily  fo r m e n  a n d  7 0 0 m ic ro g ra m s d a ily  
ỉo r  w o m e n .2 T h e  to le ra b le  u p p e r in ta k e  le v e l is  3 m g  d a ily .

1. DoH. Dỉeury reíeience vaỉues ỉor ỉood energy and nuưienxs ỉor the 
United Klngdom: report o í the pand an dỉetary reíerencc vahies ai tbe 
canunỉnee on medtcal aspccts oỉ ỉood polỉcy. Rrpơrt on heaỉth and íoámì 
»ỉgnsB41.London:HMSO. 1991.

2. Stanthng Commỉttee on the Sdentỉíic Evaiuatỉon oí Dietary Reíerence 
Inukes ữỉ the Pood and Nutrỉtỉon Board. Dietary Reỷèrma ituaka for
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numgcnat, mtứybẩenuM, rtickti, siíừon, vđnầdàiM, gnd zhtc Washỉngton 
DG National Ácademy Press. 2001. Aỉso avaỉỉabỉe ac http://www.nap. 
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and mineraỉs (May 2003). Avaiỉable ac http://wwwiood.gov.uk/ 
mnhỉme<Ua/pdb/vỉtniin2003.pdỉ (accessed 06/01/06)

P r e p a r o t í o n s
P ra p rís ta ry  P rep o ratio ns (d e ta ils  a re  g i ven  in  V o lu m e B )

Smgla-ingradiant Prapo roHons.  Árg.: A -V ite l; A d em ú d na  A  
M anuu A m e n ite  A ; A n d rio d e n n a ; A ro v it; A tom oderm a A ' 
B ag o vit A ' C azm ar; C u tid e rm in  C rem a H u m ect. con  V itam ín a  
A+ ; D o m sed an ; H o se n -A ; M e tab o lite -A ' sk in d e rm  A ; AustraL: 
U n g v ita ; Belg.: V ita m u ru in e ; Braz.: A ro v it; La c rig e l A ' R e tin a n  
cànad.: A rg in a x t; A ro v itt ; T h e ra p le x A F ; V ită p ro  A ; Chilr. 
A v ita n a t; B ag o v it A ; M ic ro re tỷ ; Qũtur. O cu lo te a  (% )$ ); CZ: 
A xe ro p h th o l; Derm.: A -v ita m in ; F r .: A  3 1 3 ; A  3 13 ; A v ib o n ; 
Ger.: A u g e n sch u a  N A ; O c u lo te a t; S o la n -M f; V itaQ u id ; V ita - 
g e l; Gr.: A v lta n ; Hung.: O cu lo te ct; Indừr. A ro v ic  L ip o lo tỉo n ; 
M ixca ro tin ; Israel: A v ip u rt ; Ital.: A  ro  v ít ; E u v ito l; V it-A -N ; 
Malaysùr. F a iry  A D E ; Mex.: Á  G r in t : A co n ; D erm o tin  A" M icro - 
re t; M ic ro v ita t; P a lm y ío rte ; R e tig e l-A ; NZ: D erm alile-)-; U n g vi- 
ta ; Phữipp.: A ía x in ; A lic i-A ' H yp o tears; R e tim a x ; PoL: A kso - 
d e n n ; D e rm o sa v it; D e rm o vit A ; M asc O chronna z  W itan ũ n a A ; 
M asc W itam in o w a O ch ro n n a ; PorL: A -V ite ; V ita m in o lta lm in a ; 
Rus.: V ỉd e stim  (BHttecTHM ); V ita-P O S  (B m a -n o c ); S.Afr.: A ro - 
v it f ; Spain: A u x in a  A  M a siva ; B io m in o l; R in o cu si V ita m in ico : 
R in o v ite x ; SwtíL: A ro v itt ; Switz.: O cu lo ie ct; V ita -P O S ; Thai.: 
C e b rin -Fe ; Turk.: A v ic a p ; A v ig e n ; C aro vig e n ; UK: B io v it-A ; 
USA: A q u aso l A ' P a lm íta te -A t; P e d i-V it-A ; R e tin o l-A ; Venez.: 
A h a-M on ; R e tiv a .

M ukH ngred ìent Prap o ro tio xu . N um erous p rep a ra tio n s a re  lìsted  
in  V o lu m e B .

Phorm ocopoe io l P rap o ra lio n s
B P  2 0 1 4 ; P a e d ia tĩic  V ita m in s A . c and  D  O ra l D ro p s;
B P C  1 9 7 3 : V ita m in s A  and  D C ap su les;
Đ S P  3 6 : O il- and  V V ater-so lub le  V ìtam in s C ap su le s; O il-  and 
W ate r-so Iu b le  V ita m in s O ra l S o lu tio n ; O il- and  W ater-so lu b le  
V iu m in s T a b le ts ; O ii-  and  W ate r-so lu b le  V ita m in s w ith  M ìn e ra ỉs 
C ap su le s; OU- an d  W ate r-so lu b le  V U am ins w ith  M in e ra ls O ral 
S o lu tio n ; O il-  and  W ate r-so lu b le  V ita m in s w ith  M in e ra ls Ta b le ts; 
O il-so lu b le  V iu m in s  C a p su le s ; O il-S o tu b le  V ita m in s O ra l 
S o lu tio n ; O il-so lu b le  V ita m in ỉ T a b le ts ; O il-S o lu b le  V ita m in s 
w ith  M in e ra ls C ap su le s; O il-S o lu b le  V itam in s w ith  M in e ra ls O ra l 
S o lu tìo n ; O il-S o lu b le  V ita m in s w ith  M in e ra lỉ T a b le ts ; O leo v ita - 
m in  A  an d  D  C ap su le s; O le o v itan ú n  A  and  D ; V ita m in  A  
C ap su le s; V lta m in  A  O ra l L iq u id  P re p ara tio n ; V ita m in  A  T a b le ts.

Vitamin B Substances
Vltamina B, grupo de la; BmaMMHbi rpynnu B.

T h e  B  v ita m in  g ro u p  in d u d e s  th e  B | su b sta n c e s (th ia m in e  
an d  its  d e riv a t iv e s ), B j (rib o d a v in ), B »  (p y rid o x in e  an d  
d e riv a t iv e s ), a n d  B l2 (th e  c o b a la m in s ). In  a d d itio n , n ic o tin ic  
a d d  a n d  it s  d e riv a tiv e s  (p . 2 0 8 3 .1 ) a n d  fo lic  a d d  (p . 2 0 6 3 .1 ) 
a re  h e ld  to  b e  p a rt o í th e  g ro u p , a»  is  p a n to th e n ic  ad d  
(p . 2 0 8 5 .2 ), b u t th e se  la tte r su b sta n cé s ă re  n o t g e n e ra lly  
re íe rre d  to  b y  th e ứ  ơ a d it io n a l B  n o m e n d a tu re .

Vitamin Bi Substances
ýỉtamina Biị BMTaMMHbi Tpynhbi Bv

Acetiamine Hydrochloride iriNNMỊ 
AÕethiãmine Hydrochlorĩde; Acetiamina, hidrodoruro dê; 
Acétiamine. -Chlorhydrate d*; Acetiamini Hydrochlòridum; 
Diaceftiạmine Hydrqchloride; Hidrodoruro de acetìamina; 
ÁttèrviaMMHa rnnpoxnopna. -
N-(5-Acetoxy-3-acetylthiopent-2-en-2-yl)-N-(4-amino-2- 
methylpýrịníidin-5-ýlmethyl)formamide hydrochỉqride 
monohydràte.
■•Ổ'isH22NAS,HCI,H2(>420.9
C4S— 299-89-8 (acetiamine).
■UNII — W024X5P395.

Benfotiamine iriNNi
Beníòtiamina; Beníotiaminum; S-BenzoylthianỊine O-Mono- 
phosphate; Monofosfato de benzoiltiamina; 5eH<|)ơrviaMMH. 
N-(4-Amino-2-méthylpyrimidin-5-ylmethyl)-N-(2-ben- 

_zoylthio-4-dIhydraxýphosphinyloxy-1 -methýlbut-1 -enyDíbr- 
mamide.
Ci9Hj3N405PS=466.4
C4S —  22457-89-2.
ATC — AĨ1DA03.
ATC Vẹt — QA1ÌDA03.
UNII — Y920US2H98.

AU cross-reíerences reíer to entries in Volume A
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B is b e n t ia m in e  ỊriNNi
0-8enzõyIthìamỉBè bisulphidé; Bisbéntiamina; Bisbentiami- 
nurn; 5nc6eHTMaMMH. '  •
W/-(Dìthiobis[2-(2-benzoyloxyethyl)-1-methylvinylene]}bis 
[^(‘í-amino-2-methyl pyrimidin-5-yl methyl)formamide] 
C38H«N8O6S2=770.9 .
CAS -7 2667-89-2. . ' .
UNII —  MEI78CAM16. . .

C o c a r b o x y i a s e  ỊBAN, ríNN)
Cocarboxiỉạsa, Co<arboxylase; Cocarboxylasum; Dipho- 
sphothiamine; Pyruvodehýdrase; Thiamine pyrophosphate; 
K0 Kap6 0 KCkưia3a. •>; -
3-(4-Aminò-2-methyÌpyrimidin-5-ylmeứiyl)-5-{2-[dihydroxy- 
phosphinyloxy(hydroxy)phosphiríyloxyIethỵrM-methylthia- 
zolium hydroxide.
C,2H20N4OgP2Sí.(hỵdroxide.form)=4423 -v/ị 
CAS —  ?54-87-0 (cocarboxyiase chloride): ’ 
UMI— Q57971654Y.,; :

P h a rm o co p o e ia s . PoL in d u d e s  th e  c h lo rid e . 

C y c o t ia m in e  ịriNNi
CCT; Gcotiamina;. -Cyđocarbothiamine; Cycotiaminum; 
UnKQĩviaMMH. .
N44-Arnino-2-methylpyrịmidin-5-ylmethyl)-W-[1 -(2-OXO-1,3- 
oxathian^ytidene)éthýl]forTTiamicÌe.
C13H, sN A ^ ỈO B A  •
CAS — 6C&2-18-8.
UNII — FT87S3F8R9.

F u r s u l t ia m in e  iriNNỊ
Fursuitiamina;Fụrsultiamĩnum;ThiamineTeữahydrofuifuryl
Disulphide; TTFD; (DypcynbTMaMMH.
N-(4-Amino-2-methýipyrìmidin-5-ylmethyl)-A/-[4-hydrũxy-1-
methyl-2-(tetrahydrofurfuryidìthio)but-1-eny0forrnamìde ■
C^H^NAS^BQSi
CAS —  804-30-8
UNII — 05J61265PX.

O c t o t ia m in e  iriNN/
Octotiamina; Octotiaminum; Oktotiamiini; Oktptiamin;TATĐ; 
Thioctothiamine; OKTOTnaMMH.
A/-[2-{3-Acetylĩhio-7-methoxycarbonylheptyldithio)-4-hydro-
xy-1-methylbut-1-enyl]-N-(4-amino-2-methylpyrinnidin-5-
yímethyOtbrmamide.
C23H36NAS3=544.7 
CÃS — 137-86-0. v  ;
UNII — UNỈQ7096GA

P r o s u lt ia m in e  ỊrtNNi
ỮTPT; Prosultiamina; Prosultiaminum; Thianriine Propyl 
Disulphide; npocyíibTMaMKH.
N-(4-Amino-2~methylpyrimidin-5-ylmethyl)-A/-(4-hydroxy-1- 
methyl-2-propyldithiobưt-1-enyl)formamide. 
C,5H24NAS2=3565 
CAS-  59-58-5.
UNII — UI32MM3XE3.

S u lb u t ia m in e  iriNN)
Bisibutamina; Bisibutiamine; 0-lsobutyryfthíamine Disul- 
phide; Sulbutiamina; Sulbutiaminum; Cy/ibốyTuaMMH. 
WA/-{Dithiobis[2-(2-isobutyryloxyethyl)-1 -methylvinylene]} 
bis[AH4-amino-2-methylpyrimidin-5-ylmethy0formamide]. 
Cj2H«sN8O6S2=702.9 
CAS — 3286-46-2.
ATC—  AỊ1DA01 .
ATC Vet — QAUDAŨ2 
UNII — 42NQÍỈBW43.

T h ia m in e  H y d r o c h lo r id e  IBANM. riNNMì
Aneurine Hydrochloride; Clorurode tiamina; Hidrocloruro de 
aneurina; Hidrpdorụro de tiamina; Thiamin Hydrochloride;, 
Thiaminchloridhydrochlorid;; Thiamine, chlprhydrate de; 
.Jhiamine; QilĐiịdẹ Thịamin-hydrochlorid; Thiamini Hydro- 
í ch lọỊidưrr  ̂ÍÌỊianrũntịĩ GMoriduiri; Tìamiinihydroklotìdi; Tiamị’ 
n%-hidfbdorurp:.de; Tárniivhidrpklond; ĩlaminhydroklorid;'

Tĩaminy chlprovvodorelq Vitámin Bv 
VrtaminaB1rJnaMMHa!fMflpoxnopMfl.! 
:3-(4;ẦmỊno-2^ịTÌêthỵlpỵrimidir(-5-ylmethyl)-5-(-2-hydro- 
xyethýO^irẹdTyltKiarolium chloride hydrochlpride. 
C12H;£II^OS,há=3373
CAS — 59 4̂3-8 (ứìiaiinine); 67-03-8 (ứìiamine hydrochloride). 
ATC — A11DA01. ,  ■ . ;

ATCVet — QAJ1DAỌ1.-- . . . . . . . .  ,
UNỊỊ — M5726Ọ0E5P. •

P tia rm a c o p o e ia s . In  Ch in., Eur. (se e  p . v ii) , Int., Jpn, us, an d  
Viet.
T h ia m in e  h yd ro b ro m id e  is  in d u d e d  in  Int.
P h . E u r . 8 :  (T h ia m in e  H y d ro c h lo rid e ). A  w h ite  o r a lm o st 
w h ite , a y s ta llin e  p o w d e r o r c o lo u rle ss  c ry s ta ls . F re e ly  
so lu b le  in  vva te n  s lig h tly  so lu b le  ỉn  a lc o h o l; so lu b le  in  
g ly c e ro l. A  2 .5 %  so lu tio n  in  w a te r h a s a p H  o f 2 .7  to  3 .3 . 
S to re  in  n o n m e ta llic  c o n ta in e rs . P ro te c t fro m  llg h t.
U S P  3 6 : (T h ia m in e  H y d ro c h lo rid e ). w h ite  c ry s ta ls  o r 
c ry s ta ỉlin e  p o w d e r, u s u a lly  h a v in g  a  s lig h t, c h a ra a e r is tic  
o d o u r. W h e n  e xp o sed  to  a ir , th e  a n h y d ro u s p ro d u a  ra p id ly  
ab so rb s ab o u t 4 %  o f w a te r. S o lu b le  1 in  1 o f w a te r a n d  1 in  
1 70  o f a lc o h o l; in so lu b le  in  e th e r a n d  in  b e iu e n e ; so lu b le  in  
g ly c e ro l. p H  o f a 1 %  so lu tio n  ứ t w a te r is  b e tw e e n  2 .7  an d  
3 .4 . S to re  in  a irtig h t c o n ta in e rs . P ro te a  b o m  lig h t.

S ta b ility . S te r ile  thiamine hydrochloride Solutions o f pH 4  
or less lose activity only very slowly but neutral or alka- 
line Solutions deteriorate rapidly, espedally in contact 
vvith air.

T h ia m in e  N it r a t e  IBANM. riNNMì
A n e u rin e  M o n o n itrạ te ; M o n o n itra tO ;d e  tia m in a ; N Ịtrậ tọ  d e  
tiạ m in a ; T h ia m in e  M q n o n itra te ; Jh ia ro in e , N itra te  d e ; 
Jh ia m ỉrii N itrạ s ;. Ih ia m ĩn n itra t; T h ia m in -n ítrá tỉ T ia m ịin in h  
tra a tti; T ìa m in a , n itra to  d e ; 'n a m ic in itra c  T ia m in -n itrá c  
T ia m in o  n itra ta s ; T ia m in y  a zo ĩa n ; V ita m in  B , M o n o n itra te ;. 
TnaMMHa HMTpaT.  ̂ .
3-(4-Amino-2-methylpyrimidìn-5-ylmethy!)-5-(2-hydro- 
Xyethyl)-4-methylthiazolium nitrate. .
C12H,7NAS=327.4 
CAS —  532-43-4.
ATC — A1ỈDẠ01.
ATC Vet— QÂỈỊDAỎ1.
UNII — ỔKDI049Ỉ9X.

P b a rm a c o p o e ia s . In  Chin., Eur. (se e  p . v ii) , /71/., jpn , us, an d  
Viet.
P h . E u r . 8 :  (T h ia m in e  N itta te ). A  w h ite  o r a lm o st w h ite , 
c ry s ta llin e  p o w d e r o r sm a ll, c o lo u rle ss  c ry s ta ls . S p a rin g ly  
so lu b le  in  w a te r , fre e ly  so lu b le  in  b o ilin g  w a te n  s lig h tly  
so lu b le  in  a lc o h o l an d  in  m e th y l a lc o h o l. A  2 %  so lu tio n  in  
vva te r h a s a p H  o f 6 . 8  to  7 .6 . S to re  in  n o n m e ta llic  c o n ta in e rs . 
P ro te a  fro m  lig h t.
U S P  3 6 : (T h ia m in e  M o n o n itra te ). W h ite  c ry s ta ls  o r 
c ry s ta llin e  p o w d e r, u s u a lly  h a v in g  a  s lig h t c h a ra a e r is tic  
o d o u r. S o lu b le  1 in  4 4  o f w a te r ; s lig h tly  so lu b le  in  a lc o h o l; 
v e ry  s lig h tly  so lu b le  in  c h lo ro ío rm . p H  o f a 2 %  so lu tio n  in  
w a te r is  b e n ve e n  6 .0  an d  7 .5 . S to re  in  a irtig h t e o n ta ĩn e rs . 
P ro te c t fro m  lig h t.

Uses and Admínistratìon
T h ia tn in e  is  a v va te r-so lu b le  v ita m in , a lth o u g h  so m e o f its  
d e riv a tiv e s  h a v e  g re a te r lip o p h ilid ty . It  is  a n  e sse n tia l 
co e n zy m e  fo r c a rb o h y d ra te  m e ta b o lism  in  th e  fo rm  o f th e  
d ip h o sp h a te  (th ia m in e  p y ro p h o sp h a te , c o c a rb o x y la se ). 
T h ia m in e  d e h d e n c y  d e ve lo p s w h e n  th e  d ie ta ry  in ta k e  is  
in a d e q u a te ; se ve re  d e ĩid e n c y  le ad s to  th e  d e ve lo p m e n t o f a 
sy n d ro m e  k n o w n  as b e ri-b e ri. C h ro n ic  'd ry ' b e ri-b e ri is  
c h a ra a e ris e d  b y  p e rip h e ra l n e u ro p a th y , m u sd e  w a stin g  
an d  m u scle  vve a kn e ss, an d  p a ra ly s is . A c u te  'w e t' b e ri-b e ri is  
c h a ra a e ris e d  b y  c a rd ia c  ta ilu re  an d  o ed em a . V V e m icke - 
K o ts a k o íí sy n d ro m e  (d e m y e lin a tio n  o f th e  C N S ) m ay  
d e ve lo p  in  se ve re  cases o f th ia m in e  d e h d e n c y  n o ta b ly  in  
a sso d a tio n  w ith  c h ro n ic  a lc o h o lism . S e v e re  th ia m in e  
d e fid e n c y , c h a ra c te rise d  b y  la c tic  a d d o sis  an d  n e u ro lo g ic a l 
d e te rio ra tio n , h a s b een  rep o n ed  v v ith in  a re la t iv e ly  sh o n  
tim e  o f s ta rtin g  th ia m in e - íre e  to ta l p a re n te ra l n u tr it io n ; 
so m e  d e a th s h a  v e  o cc u rre d .

T h ia m in e  is  u sed  in  th e  ư e a tm e n t an d  p re v e n tio n  o f 
th ia m in e  d e A d e n c y . I t  is  g ive n  o ra lly , th e  p re íe rre d  ro u te , o r 
i f  n e c e ssa ry  b y  th e  in tra m u sc u la r o r in tra v e n o u s  ro u te s  (b u t 
see H y p e rs e n s itiv ity , p . 2 1 0 4 .1 ); in tra v e n o u s  in je c tio n s  
sh o u ld  b e g iv e n  s lo w ly  o v e r 30 m in u te s . In  th e  tre a tm e n t o { 
m ild  c h ro n ic  th ia m in e  d e h d e n cy  u su a l o ra l d o ses o í 1 0  to  
50  m g d a ily , in  s in g le  o r d iv id e d  d o se s, h a v e  b ce n  
re co m m e n d e d . In  se ve re  th ia m in e  d e íid e n c y  d o ses o f up  
to  3 0 0  m g d a ily  a re  g iv e n , an d  e v e n  h ig h e r d a ily  d o ses m ay  
b e  u sed  in  Y V e m ic ke -K o rsa ko ữ  sy n d ro m e  b y  th e  in tra -  
v e n o u s ro u te . F o r u se  in  c h ild re n  see  b e lo w .

T h ia m in e  is  u s u a lly  g iv e n  as e ith e r th e  h y d ro c h lo rid e  o r 
n itra te  sa lts  a lth o u g b  o th e r sa lts  su c h  as th e  d ic a m sy la te , 
d isu lA d e , m o n o p h o sp h ate  (m o n o p h o sp h o th ia m in e ) o r 
p y ro p h o sp h a te  (c o c a rb o xy la se ) m ay  b e  u se d .

O th e r co m p o u n d s th a t p o ssess v ita m in  B i a c t iv ity  an d  
m a y  b e g iv e n  a s a lte m a tiv e s  to  th ia m in e  in d u d e  
b e n lo tia m in e , c y c o tia m in e , o d o tia m in e , p ro su ltia m in e , 
an d  su lb u tia m in e . A c e tia n ũ n e , b isb e n tia m in e , an d  lu rs u l-  
tia m in e  h a v e  a lso  b een  u se d .

A d m m istra tio n  in  c h ild re n . T h ia m in e  is  lic e n se d  in  th e  U K  
ĩo r  o ra l u se  in  c h ild re n  b o m  3 y e a rs  o f ag e in  th e  ữ e a t-  
m e n t o ỉ d e íld e n c y ; d o ses a re  s im ila r to  th o se  in  a d u lts , 
a b o v e . H o w e v e r, m an ag e m e n t o f v ita m in  B  d e fid e n c y  in  
c h ild re n  is  u s u a lly  w ith  co m p o u n d  p re p a ra tio n s  a lso  co n - 
ta in in g  rib o H a v in  a n d  n ic o tin a m id e . T h e  BNFC re co m - 
m en d s th e  fo llo w in g  o ra l d o ses o f th ia m in e  h y d ro c h lo rid e  
b y  ag e, as p a rt o f su c h  a  co m p o u n d  p re p a ra tío n :
•  1 m o n th  to  1 y e a r : 5 m g th re e  tim e s d a ily  (ư e a tm e n t) o r 

o n ce  d a ily  (p ro p h y la x is )
•  1 to  1 2  y e a rs : 1 0  m g th re e  tim e s d a ily  (tre a tm e n t), o r 

5 m g tw ic e  d a ily  (p ro p h y la x is )
•  12 to  18 y e a rs : 10  to  15 m g th re e  tim e s d a ily  (ư e a tm e n t) 

o r 5 m g th re e  tim e s  d a ily  (p ro p h y la x is )
T h ia m in e  m ay  a lso  b e  u se d  in  th e  m an a g e m e n t o ỉ c e rta in  
m ito ch o n d ria l d iso rd e rs . T h e  BNFC re co m m e n d s a n  o ra l 
do se o ! 5 m g /kg  d a ily , a d ju ste d  a s n e c e ssa ry , in  n e o n a te s 
an d  c h ild re n  u p  to  18 y e a rs  o f ag e w ith  m a p le  s y ru p  u r in e  
d is e a s e .

In  th e  tre a tm e n t o f o th e r m e ta b o lic  d iso rd e rs  in d u d in g  
c o n g e n ỉta l la c t ic  a ũ d o s is  th ia m in e  m ay  b e  g iv e n  o ra ỉly  o r 
b y  in tra v e n o u s in íu s io n  o v e r 3 0  m in u te s  in  th e  fo llo w in g  
d o ses:
•  u p  to  1 m o n th : 5 0  to  2 0 0  m g d a ily , as a s in g le  d a ily  d o se 

o r in  2  to  3 d iv id e d  d o ses, a d ju ste d  as n e c e ssa ry
•  1 m o n th  to  18 y e a rs : 100  to  3 0 0  m g  d a ily , a s a  s in g le  d o se 

o r in  2 to  3 d iv id e d  d o ses, a d ju ste d  as n e c e ssa ry . U p  to  2  g 
d a ily  m ay  b e n e c e ssa ry

D ia b e te s  m e ilH u s. L o w  p la sm a  th ia m in e  c o n c e n tra tio n s  
h a v e  b een  ío u n d 1 in  p a tie n ts  w ith  ty p e  1 a n d  ty p e  2  d ia - 
b e te s m e llitu s  In  a  sm a ll p la c e b o -co n ư o lle d  s tu d y , b e n ío - 
tia m in e  1 0 0  m g g iv e n  o ra lly  ío u r tũ n e s d a ily  s ig n iT ic a n tly  
im p ro ve d  n e u ro p a th ỉc  p a in  in  p a tie n ts  w ith  d ia b e tic  p o ly - 
n e u ro p a th y  (se e  p . 8 .2 ) . 2

1. Thomalley PJ. eĩ al. Hígb prevalence oí lovv plasma thiamine 
concenưatíon in dỉabetes lỉnked to a marker oỉ vascular disease. 
ừiabetobgia 2007; 50: 2164-70.

2. Haupt E, tí ai. Bcnỉoriamine in the treatment of dỉabetic poỉyneuro- 
pathy—a three-week randomtEed, conưoỉled pỉỉot siudy (BEDIP Study). 
ỉnt J  Om PhanrtđCDÌ Ther 2005; 43: 71-7.

W e m ic k e -K o rsa k o ff sy n d ro m e . T h e  W e m ic k e -K o n a k o ff 
sy n d ro m e  is  a m a n iíe s ta tio n  o f th ia m in e  d e h d e n c y  se e n  
p a rtic u la r ly  in  a lc o h o lic s , b u t w h ic h  m a y  a cco m p a n y  
o th e r co n d itio n s in d u d in g  s ta rv a tio n  o r p ro lo n g e d  ía s tin g , 
o r p e rs is te n t v o m itin g . I t  w a s o rig in a lly  d a ss iĐ e d  a s tw o  
se p a ra te  d iso rd e is , W e m ic k e 's  e n c e p h a lo p a th y  an d  K o r-  
sa k o ff's  sy n d ro m e , b u t th e se  a re  n o w  th o ũ g h t to  re p re se n t 
a sp ects o f a  s in g le  p a th o lo g ic a l p ro ce ss . 1’2

C la ss ic a l W e m ic k e 's  sym p to m s c o m p rise  c o n tu s io n , 
a ta x ia , o p h th a lm o p le g ia , an d  n y s ta g m u s . O p h th a lm o p le g ia  
an d  a ta x ia  m ay  p re ce d e  th e  m e n ta l sym p to m s b y  som e d a y s . 
H yp o th e rm ia  m a y  b e  se e n , an d  c o lla p se  an d  su d d e n  d e a th  
m a y  o cc u r in  so m e  p a d e n ts . T h e  m a n iĩe s ta tio n s  o f 
K o rsa k o ff's  sy n d ro m e  a re  sh o rt-te n n  m e m o ry  lo s s , le a m in g  
d e fid ts , an d  c o n ỉa b u la tio n . T h e  c o n d itio n s a re  a sso d a te d  
w ith  d e m y e lin a tio n  a n d  g lia l p ro liíe ra tio n , a s  w e ll a s 
h a e m o rrh ag ic  Ie s io n s , m a in ly  in  th e  p e riv e n tric u la r re g io n s 
o f th e  b ra in ; c h a ra a e r is tic  b io c h e m ic a l a b n o rm a litíe s  
in d u d e  ra ỉse d  se ru m -p y n iv a te  c o n c e n ư a tio n , v v h ic h  h a s 
b een  p o stu la te d  a s a  cãũ se  o f e n c e p h a lo p a th y . 3

E a r ly  re c o g n itio n  an d  tre a tm e n t is  im p o rta n t b o th  
b ecau se  o f th e  r is k  o f c o lla p se  a n d  su d d en  d e a th , 4 a n d  to  
p re v e n t irre v e rs ib le  d am ag e to  th e  C N S . 5 K o rsa k o tt 
sym p to m s re sp o n d  le ss  w e ll to  ư e a tm e n t th a n  th o se  
a sso d a te d  w ith  W e m ic k e 's  e n c e p h a lo p a th y , 6 an d  m ay  
in d e e d  o n ly  b eco m e e v id e n t o n  ư e a tm e n t.

T re a tm e n t is  W lth  p a re n te ra l th ia m in e , p re le ra b ly  
in tra v e n o u s ly , to  e n su re  a d e q u a te  a b so rp tio n ; a n y  r ís k s  o í 
p a re n te ra l tre a tm e n t a re  co n sid e re d  ju s tifìa b le . 1-2-’-7'8 L o w  
d ose p a re n te ra l th e ra p y  (1 0 0  to  2 5 0  m g d a ily ) m ay  n o t 
restore vitam in status or im prove symptoms, and it is 
g e n e ra lly  ag reed  th a t h ig h e rd o se s a re  re q u ire d . 1-7 A lth o u g h  
th e  o p tim a l tre a tm e n t re g im e n  fo r th ia m in e  is  n o t 
e sta b lish e d , 9 ty p ic a l d o ses ra n g e  ỈT o m  500  to  7 5 0 m g  g iv e n  
in tra v e n o u s ly  w ith  o th e r v ita m in s  th re e  tim e s d a ily  fo r a t 
le a s t 2 d a ys ; 5 U p  to  1 g th ia m in e  p e r dose h a s b e e n  u se d .*  B  
th e re  is  a re sp o n se , so m e re co m m e n d  c o n tin u e d  ư e a tm e n t 
vv ith  2 5 0  m g in tra v e n o u s ly  o r in tra m u s c u la rly  o n ce  d a ily  fo r 
5 d ays o r u n til th e re  is  n o  íu rth e r  im p ro v e m e n t.5-* R e sp o n se  
v a rie s  a cco rd in g  to  th e  p re se n tin g  c o n d iú o n , w ith  o c u la r 
sym p to m s re sp o n d in g  m o re  ra p id ly  th a n  c o n fu s io n ; 
h o w e v e r, a n o tic e a b le  im p ro v e m e n t in  d e liriu m  an d  a cu te  
c o n íu s io n  is  sa id  to  o cc u r v v ith ỉn  1 o r 2  d ays in  m o st ca se s . 1 

C o g n itiv e  im p a ữ m e n t re sp o n d s m o re  s lo v v ly , ư a t a ll. 9 

P ro p h y la c tic  th ia m in e  is  c o n sid e re d  a p p ro p ria te  in  p a tie n ts  
a t h ig h  r is k  o f d e S d e n c y  su c h  a s th o se  u n d e rg o in g  a lc o h o l 
w ith d ra w a l a n d  w ith  s ig n s o f m a ln u tr itio n ; a n  in tra m u s-  
c u la r o r in tra v e n o u s  dose o f 2 5 0  m g o n ce  d a ily  ío r  3 to  5 
d a ys h a s b e e n  u s e d .1-5-* In  lo v v e r r is k  p a d e n ts  w ith  m ild  
d e íid e n c y , a n  o ra l d o se o f th ia m in e  2 0 0  m g  d a ily , g iv e n  
w ith  o th e r B  v ita m in s , is  o íte n  u se d . 5 E v e n  se v e ra l m o n th s 
a fte r th e  o n se t o f sy m p to m s, tte a tm e n t w ith  h ig h  d o ses o f 
th ia m in e  h a s o c c a s io n a lly  re s u lte d  in  re c o v e ry . 10 T h e  e ííe c ts  
o f th e  sy n d ro m e  o n  m e ĩn o ry  a re  m u ch  h a rd e r to  re v e rs e .

The Symbol t  denotes a preparatíon no longer actíveiy marketed



2104 Nutritional Agents and Vitamins

S o m e  2 5 %  o ỉ p a tie n ts  m a k e  a  h iH , a n d  5 0 %  a  p a rt ia l. 
re c o v e ry .*

1. Cook CCH, et aL B viumin deHdescy and Droropsyđiiatiíc syntbomes 
in  alcobol misuse. Akữhoỉ Akvhol 1998; 33: 317-36.

2. Thomsco AD. Mecbmians 0(  Ytttmin delldency in dmadc alcohol 
m innen and the developmem of the Wemỉdce-Kortakofi syndrome. 
Akohot Aỉcotut 2000; 33 (suppl): 2-7.

3. Peơie WM. Ban TA. Vhamlns in psycUany: do they ha ve a n le? Dntgt 
19*5: 30: 5*-65.

6. Reuler JB. a  al. Wemidce'$ enoephalopathy. N  Engt J  H ti 19*5; 312: 
1035-9.

5. Thomson AD. tí al. Royal Coỉlege oí Ptrysidans, London. The Royal 
College of PhysicUns repoit on alcohol: guldeSncs tor managht* 
Wendcke's encephalopathỹ in the acddent and emergenqr depanment. 
Aỉcohol Akohol 2002; 37: 513-21. Canecdon. ữ ii. 2003; 3*: 291.

6. Anonymous. Korsakoff s syndrome. L tnat 1990; 336: 912-13.
7. Cook CCH. Thomson AD. B-complex vhamins in the ptophyỉatds and 

treatment ct Wemicke-Korsakofl syndrane. Br 1 Hosp M ti 1997; 57: 
461-5.

8. Cook CCH- Prevention and ưeaĩmenl oi Wemicke-Korsakoổ syudroroe. 
Alcokoỉ Aỉcohol 2000; 33 (suppl): 19-20.

9. Day Ẽ. tía l. Thìamine for Wernicke-KíMsakaff syndromc in people l ỉ  risk 
ínãn alcohol abuse. Available in The Codinné Đatabase õl Systemadc 
Reviesre Issue 1 . Chichesten John Wũey: 2004 (accessed 16/02/10).

10. Carota A. Schnider A. Dramatic recovery bom proỉonged Wcmicke- 
Korsakoữ dỉsease. Eur Nturol 2005; 53:45-6.

Adverse Eữects and Precautions
A d v e rse  e ííe c ts  w ith  th ia m in e  a re  ra re , b u t h y p e rs e n s itìv ity  
re a c tío n s  b a v e  o c c u rre d , m a in ly  a fte r p a re n te ra l d o se s. 
T h e se  re a c tìo n s  h a v e  ra n g e d  in  se v e rity  fro m  v e iy  m ild  to , 
v e ry  ra re ly , ía ta l a n a p h y la c tic  sh o ck  (se e  b e lo w ).

Breast feeding. S u p p le m e n ta tio n  d id  n o t s ig n iĐ c a n tly  
a ffe c t th ia m in c  c o n c e n tra tio n  in  b re a st m ilk  o ỉ h e a lth y , 
w e ll-n o u ris h e d  w o m e n  w h e n  co m p are d  w ith  th o se  n o t 
g iv e n  th ia m in e ; th e  a u th o rs  su p p o sed  th a t a b so rp tiv e  
c a p a á ty  oỉ th e  m a m m a ry  g la n d  m ay  b e  sa tu ra b le . 1 B a se d  
o n  th is , th e  A m e ric a n  A c a d e m y  o i  P e d ia tric s  c o n s id e rs  its  
u se  to  b e  u s u a ỉly  c o m p a tib le  w ith  b re a s t íe e d in g . 2

1. Naiỉ PA. et ai. The effect oi thiamin and riboữavin suppỉementatỉon on 
the levd o i those viumins in human brcast milk and urỉne. Am J Qin 
N titr 1980; 33: 196-204.

2. American Academy of PedUtxtes. The tnnsíer oi drugs and other 
chemicalỉ into human railk. Pediatria 2001; 100: 776-69. [Retired May 
2010] Conecrion. ĩbid^ 1029. Aỉso avaUabỉe ac bnp://MppoUcy. 
aappubficatkms4jrg/cgi/conteiit/ỉiiQ/pediatrics%3bl08/3/776 (accessed 
09/01/06)

Hypenensitiviiy. T h e  U K  C S M  h a d  re c e iv e d , b e tw e e n  
1 9 7 0  a n d  J u ly  1 9 8 8 , 9 0  re p o rts  o f a d v e rse  re a c ú o n s asso - 
d a te d  w ith  th e  u se  o ỉ a n  in je c tio n  c o n ta in in g  h ig h  d o ses 
o í y ita m in s  B  a n d  c. T h e  m o st h e q u e n t re a c tio n s  w e re  
a n a p h y la ũ s  (4 1  c a se s , in d u d in g  2 ía ta lit ie s ) , d ysp n o e a  o r 
b ro n ch o sp a sm  (1 3  c a s e s ), a n d  ra sh  o r Q u sh in g  (2 2  c a s e s ); 
7 8  o ỉ th e  re a c tio n s  o c c u rre d  đ u rin g , o r s h o rtly  a fte r. in  tra  - 
v e n o u s  irỹ e c tio n  a n d  th e  o th e r 1 2  a ỉte r  in tra m u s c u la r 
h ^ e c tío n . 1 T h e y  re co m m e n d e d  th a t p a re n te ra ỉ trẽ a tm e n t 
b e  u se d  o n ly  w h e n  e s s e n tia l, a n d  th a t, w h e n  g iv e n , facU - 
it ie s  fo r tre a tin g  a n a p h y la x is  sh o u ld  b e  a v a ìla b le . T h e y  
a lso  re co m m e n d e d  th a t , w h e n  th e  in tra v e n o u s  ro u te  w a s 
u sẹ d , th e  in je c t io n  b e  g iv e n  s lo w ly  (o v e r 1 0  m in u te s ). 
V a rio u s  a u th o rs 2-3 h a v e  n o te d  th a t p a re n te ra l tre a tm e n t ũ  
essmãal fo r th e  p ro p h y la x iỉ a n d  tre a tm e n t o ỉ W e m ic k e 's  
e n c e p h a lo p a th y  (se ê  p . 2 1 0 3 .3 ). H o tv e v e r, h ir th e r  re p o rts  
o i  a n a p h y la x is  to  p a re n te ra l th ia m in e  h a v e  s in c e  b e e n  
d e sc rib e d ,4'*  in c lu d in g  o n e  w ith  a  ỉa ta l o u tco m e .4

1. CSM. Parentrovtte ỉr allergic reactions. ữcrm a PnU tm t 24 19*9. Also 
availaUe ac http://wwwjnhia.gov.uk/home/ldcplg7IdcService.GET_ 
FIL£&đZ>ocNaine=>CON202443 l&RevisỉonSeiectỉonMethod*LatesiRe* 
ỉeased (aocessed 17/04/09)

2. WrenD KD, Sỉovb CM. Is ỉntnvenons thiamine saíe? Am J Emerg Med 
1992; 10; 165.

3. Thomson ADa Cook CCH. Paxemeraỉ thiamỉne and Wemicke's 
encepÉudopathy; the balance ai risks and GDncems. Akohoỉ Akohot 
1997;32:207-9.

4. Van Hacdce ĩ ,  a  ai. Thiamine-indaced anapbyUcric shoA. Am J  SmerỊ 
ằẳtd 1995; U : 371-2.

5. Moriavỉlle V, 0  ai. Anaphyiaxỉs to paremeraỉ thiaming (vỉtamỉn BI). 
SckwãỉM eấ Woehemekr 1998; 128:1743-4.

6. Jỡhri s, et ai. Anaphyỉaxỉs trom intravenous thiamine—ỉong ỉoiịoaen?
Am J  BmerỊ Med 2000; 18: 642-3.

Porphyria. T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o rw e g ia n  P o rp h y rìa  c e n  tre  (N A P O S ) a n d  
th e  P o rp h y ria  C e n tre  S vtre d e n , d a sã R e s  th ia m in e  a s n o t 
p o rp h y rin o g e n ic  it  m a y  b e  u sed  a s a  d ru g  o i ãest c h o ic e  
a n d  n o  p re c a u tio n s  a re  n e e d e d . B e n ío tía m in e  a n d  su lb u - 
tia m in e  a ie  n o t d a ss iỄ e d . 1

I. The Drug naubase tor Acute Porphyria. Available ac http://www. 
diugs-pofphyria.or* (accessed 07/10/11)

Phơrmacokinetics
S m a ll a m o u n ts o ỉ th ia m in c  a re  w e fl a b so rb e d  b o m  th e  
gasao in testm al  tra a  a fte r  o ra l d o se s, b u t th e  a b so rp tio n  o f  
d o se s la rg e r th a n  a b o u t 5 m g  is  lim ite d . I t  is  a lso  ra p id ly  
a b so ib e d  o n  in tra m u s c u la r ú ý e c tio n . I t  is  w id e ly  d ỉs trib u te d  
to  m o st b o d y  tls s u e s , a n d  a p p e a rs in  b re a s t nriiHc v v ith in  th e  
c e H  th ia m in e  is  m o s tly  p re se n t a s th è  d ip h o sp h a te . 
T h ia m in e  is  n o t sto re d  to  a n y  a p p re ó a b le  e n e n t in  th e  b o đ y  
a n d  a m o u n ts in  e xc e ss  o ỉ th e  b o d y 's  re q u ire m e n ts  a re  
e x c re te d  in  th e  u rin e  u n ch a n g e d  o r a s m e ta b o lite s .

R e íe re n c e s .
1. Weber w . a  al. NonUnear Unetks 01 the thiamine cathu ỉn h ununs 

sa tu ra tỉon o í nonrenal dearance and tubular reabsorptỉon. J 
M itim tu tỉn a  B bpktm  1990: l t :  501-23.

2. Taũaksen CME. tí tl. Klnetia ot thlamin and thiamỉn phosphate esters 
In human blood, plasma and urine aher 50 mg intnvenoudy or orally. 
Bvr J ơ in  PharmđCDÌ 1993; 44 :73-A.

3. Loew D. PhannacoUneda at thiamtne dertvatives espedally oí 
benỉotíamỉne. ỉm  J ơ in  ỉtuammM Ther 1996; 34:47-50.

4. Greb A. Bitsdi R. Comparatỉve UoavatlabUity oí varlous thỉamine 
dotnttves aỉter on l adndnisnatk». b a ja b I Morauea/ Thtr 1998:36: 
216-21. _

5. ?rank T. a  al. Hlgh thiamine dlphasphate concemratioiu in erythrocytes 
can be achỉeved ỉn dlalysh patỉents by a n l admỉnlsưation of 
benlodamine. B x r ja ù t ehtrmmrn 2000; 56:251-7.

6. Drewe J. tí aí. Bffea oỉ intravenous ỉnỉusions of thỉamine on the 
dtsposltỉon klnctia oí thlamine and its pyinphosphate. J cliĩĩ Murm Ther 
2003; 2K 47-51.

H u m a n  R e q u i r e m e n t s

T h ia m ỉn e  re q u ire m e n ts  a re  d ỉre c tly  re la te d  to  th e  c a rb o h y - 
d ra te  in ta k e  a n d  th e  m e ta b o lic  ra te . A  d a ỉly  d ie ta ry  in ta k e  o f 
a b o u t 0 .9  to  1 .5  m g  o í th ia m in e  is  re co m m e n d e d  ỉo r  h e a lth y  
m en  an d  a b o u t 0 .8  to  1 .1  m g fo r h e a lth y  w o m e n . C e re a lỉ, 
n u ts , p e a s, b e a n s , y e a s t, an d  p o rk  a re  ríc h  so u rc e s o í 
th ia m in e . S o m e  o th e r m e ats e sp e d a lly  liv e r  o r k id n e y s . an d  
a lso  fis h , c o n ta in  s ig n iS c a n t a m o u n ts . F lo u r an d  b a k e ry  
P ro d u cts a re  o ỉte n  e n ric h e d  w ith  th ia m in e . C o n s id e ra b le  
lo sse s o f th la m in e  m a y  re s u lt h o m  co o k in g  p ro c e sse s.

U K  a n d  u s  re c o m m e n d e d  < fia ta ry  in to k e . In  th e  U K  d ie t- 
a ry  re ỉe re n c e  v a lu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b e e n  p u b lish e d  
ỉo r  th ia m in e 1 a n d  s im ila r ly  in  th e  U S A  reco m m en d ed  d ie t- 
a ry  a llo w a n c e s  (R D A s ) h a v e  b e e n  se t. 2 In  th e  U K  fo r a d u lt 
m a le s a n d  ĩe m a le s  th e  re ỉe re n c e  n u tr ie n t ũ ita k e  (K N I) is  
4 0 0 m ic ro g ra m s p e r lO O O kca l d a ily  a n d  th e  e stim a te d  
a ve ra g e  re q u ứ e m e n t (E A R ) is  3 0 0  m ic ro g ra m s p e r 
lO O O kcal đ a ily . In  th e  U S A  a n  R D A  o f 1 .2 m g  d a ily  ỉn  
a d u lt m a le s a n d  1 .1  m g d a ily  in  ỉe m a le s  is  re co m m e n d e d .

1. DoH. Dỉetary reỉerence values for ỉood energy and nutrients for the 
United Klngdom: report oí the panel 1»  dỉetary reíercnce vahies of the 
commỉttee on medỉcal aspects oỉ ĩood poBcy. Ềtport on htaìtít and sotial 
subịeca4l . London: HMSO, 1991.

2. Sundỉng Comminee 00 tbe SdemiBc Evaluaúon oí Dietary Reỉerence 
Intakes of the Food and Nutririon BoanL Ditíary R tỊtrtna ìntaka Ịơr 
ứùamin. riboỊỉavin, niaãn, yitamòỉ 6«. foiate. viiamin paniaỉhtnk atìề, 
biotM, and đtoỉine. Washỉnfion. DC National Academy Press. 2000. Aỉso 
xrailabỉe JL* hnp://www.Dap.edu/openbook.php?isbn*0309065542 
{accessed 21/07/08)

P r e p a r a t io n s

P ro p ríe k vy  Propa raH ons (d e u ils  a re  g ive n  ỉn  V o lu m e B )

SngU -m gradãenl P rep o ruhons. Arg.: M eg astene; T ia v ic  AustraL: 
B e ta m in ; Austrùr. B e n e u ra n t; B e v ito L ' Bdg.: B e n e rv a ; B e ta - 
m in e ; Bna.: A cesyb  A rc a lio n ; B e n e rv a ; B en eu m ; B e u m ; P o n ti; 
N e rvam in ; N e rv e n ; N e u riv ic  V ĩta u m ; CạtụuL: B e ta x in ; T h ia n ii-  
je c t ; ơiữe: A rc a lio n ; Chirur. B a i F u  L i ( ĩĩỉf c ;b ) ; Q i C u n  ( ? r # ) ; 
X in  Y u an  D a (/B tìC ìẺ ); C t .: B en ío g am m a; T h ia b e n e ; Dettm.: 
B lO rto  B l; Fù I .:  N eu ram in ; Fr.: A rca lio a - B e n e rva ; B e v itta e ; 
Gtr.: B l-A S m e d ic  B e ta b io n t; M ilg am m a m ono ; M ilg am m a 
p ro te k t; N o vừ e ll B ,; Gr.: A rc a lio n ; B e n e rv a ; Hang Rong: A n eu - 
b io n t; A rc a lio n ; B e v it t ; N eo -A ctíve  V h  B - lt : Su p e r B l; Húng.: 
B en ío g am m a; B e re s B l; India: A rc a lio n ; B e n a lg ỉs ; B e n ía g e ; 
B e rin ; InđoiL.: A lin a m in ; A rc a lio n ; B e sto n ; L ic o b e v it; ItaL: 
B e n e rv a ; D o b e tin  V ìta m in a  B l; Jpn: A lin a m in -F ; N e u v itt; 
MaUtyứtc. A rc a lio n ; M e x : A rc a lio n ; B e n a l; B e n e rv a ; C a rú la sa ; 
F o rtic a l; M TX -2  A lt  X -2 ; phũipp.: A rc a lio n ; D re xa b io n ; H yb u - 
tín ; Ja g a ; L ix tre s s ; M eg an erv; N e rv a S t N e rv ila n ; N e u ro -B 's; 
N e u ro b ex o t N eurobion; N eurolìnk; Polynerv; S u p ran e u io n ; 
V m eu ro n ; PoL: B en io g am m a; PorL: A rc a lio n ; T rilo s la n e u iin a ; 
V ita n id ia t; Rus.: Ben ỉo g am m a (EeaiboraM M a); E n e rio n
(OHepnoH); V itag am m a (B n T a ram ta ); singapore: A rc a lio n ; 
Spahr. A rc a lio n ; B e n e rv a ; S u n n en aU t; SwaL: B en erva-b  B e ta - 
b io n t; Switz.: A rc a lio n ’ B e n e rv a ; Thai.: A lin a m in  -F ; A rca lio n -h  
B e ra te x ; B e sa sin ; C h lo tb ica p ; M e n am in ; V itab ee-1 -1 0 ; Turk.: 
A rc a lio n : B e v ig e n ; UAB: T h ia v ic  UKi B e n e rv a ; T y v e ra ; ukr.: 
Benfogam m a (Eeuộo raM isa); E n e rio n  [Oncpttm); Veneỉ.: A rca - 
lio n ; B e p lu s.

M ufei-ãigracfient PrBp o rnho ns. N um ero us p rep a ra tío n s a re  Iiste d  
in  V o lum e B .

U sed a s an  a d ỹR K t irc . Ịndon.: N u ía d o x in .

Hom oeopad m  P rep o rohon s. Ger.: In fi-S ym p h ytu m . 

Pborm ocnpooid  P rap o rcilto ns
B P  2 0 1 4 : T h ia m in e  In je c tio n ; T h ia m in e  T a b le ts  V ita m in s B  and  
C In je c rio n ;
B P C  1 97 3 : C om pound  V U am in  B  T a b le ts ; stro n g  C om pound 
V ita m in  B  T a b le ts ;
U S P  3 6 : OQ- an d  W ate r-so lu b lẹ  V ita m in s C ap su le s; O il-  an d  
W ate r-so lu b le  V ita m in s O ra l S o lu tio n ,' O il-  an d  W ate r-so lu b le  
V ita m in s T a b le ts ; OU- and  W ate r-so lu b le  V ìta m in s vy ith  M in e ra ls 
C ap su le s; O il-  an d  W ate r-so lu b le  V ỉta m in s w ith  M in e ra ls  O ra l 
S o lu tio n ; O ỉl- an d  W ate r-so lu b le  V ita m in s w ith  M in e ra ls T a b le ts ; 
T h ia m in e  H yd ro ch lo ríd e  B lix in  T h ia m in e  H yd ro ch lo iỉd e  In je c - 
tio n ; T h la m in e  H y d ro d ilo iỉd e  T a b le ts ; T h ia m in e  M o n o n itra te  
E lix ir ; W a te r-so lu b le  V ita m in s C a p su le s  W ate r-so lu b le  V ita m in s 
T a b le ts ; W a te r-so lu b le  V ỉta m in s w ith  M in e ra ls C ap su le s; W ate r- 
so lu b le  V ita m in s w ith  M in e ra ls T a b le ts .

Vitamin B̂  Substances
Vitamina Bíí BwT3MMHbf rpynnu B*

RiboAavin /BAN, dNN;
E101; *L3Ctoflavin; LactoAavina; RlboAaviini;' Riboílavina; 
RlboÃavinạs; RiboAavine; RiboAavinum; Rybbflawina; Vltamin 
BiVitamin Q  Vltamina B i PnổoộnaBnH':''J .'ĩJ p .  r 
73-Dìmethyl-10-0 '-o-ribítyOisoalloxaane; 3,10-Dihydro-7,8- 
dimethyl-10-(D-rfbo-2A4í-teừahydroxypentyl)ben2opterf- 
dlne-2,4-dione.
C„HjoNA=376.4 
CẢS— 83-88-5.
AT0 —  A11HA04.
AĩC Vet—  QA11HA04.
UNU —  TLM29760FK

P h a rm o co p o e ia s . In  Ơ I in., Eur. (se e  p . v ii) , Int., Jpn, u s . a n d
Vưt.
P h . E iư . 8 :  (R ib o A a v in ). A  y e llo w  o r o ra n g e -y e llo w  
a y s ta llin e  p o w d e r. Í t  e x h ib ỉts  p o ly m o rp h ism . V e ry  s lig h tly  
so lu b le  in  w a te r ; p ra c ric a lly  in so lu b le  in  a lc o h o l. S to re  in  
a irtig h t c o n ta in e rs . Pro teC T h o m  lig h t. S o lu tio n s  d e te rio ra te  
o n  e xp o su re  10  lig h t. e sp e c ia lly  in  th e  p re se n ce  o ỉ a lk a li. 
U S P  3 6 : (R íb o íla v in ). A  y e !Io w  to  o ra n g e -y e Ilo w  c ry s ta llin e  
p o vvd e r, h a v in g  a  s lig h t o d o u r. W h e n  d ry , it  is  n o t 
a p p re d a b ly  aữ e cte d  b y  d iH u se d  lig h t, b u t in  s o lu tio n  lig h t 
in d u ce s q u ite  ra p id  d e te rio ra tio n , e sp e d a lly  in  th e  p re se n ce  
o f a lk a lis . V e ry  s lig h tly  so lu b le  in  w a te r , in  a lc o h o l, a n d  in  
iso to n ic  so d iu m  c h lo rìd e  s o lu tio n ; in s o lu b le  in  c h lo ro ío rm  
an d  in  e th e n  so lu b le  in  d ỉlu te  S o lu tio n s o f a lk a lis . Its  
sa tu ra te d  so lu tio n  in  w a te r is  n e u tra l to  litm u s . S to re  in  
a irtig h t c o n ta in e rs . P ro te a  h o m  lig h t.

RiboAavin Sodium Phosphate IBANM, HNNMI 

Fosfato sódico de riboAavina; Natrii RiboAavini Phosphas; 
Riboflaviininaừiumfosfaarti; RiboAayin fosfát sodná SỦI; 
RiboAavin 5'-Phosphate Sodium; RiboAavina, fbsfato sộdico 
de; Ribodavine, Phosphate Sodique de; Ribof|avine 
Phosphate (Sodium Salt); RiboAavine Sọdíum Phosphate; 
Riboflavin-foszfar-nátrium; RlboAavini natrii phosphas; Ribo- 
flavinnatriumfbsfat RiboAavino natrio fosfatas; RiboAavin- 
phosphat-Natrium; Vitamin B2 Phosphate; HaTpMB Pm6o- 
Ộ/13BHH3 (DocệaT. .
The sodium salt of riboAavin 5'-phosphate.
Ci7Hỉ0N4NaO^>=4783
C4S —  13040-5.
UNII —  20RD1DZH99.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  Jpn.
Otin. an d  u s  sp e d ỉy  th e  d ih y d ra te  s a lt.
P h . E u r . 8 :  (R ib o ữ a v in  S o d iu m  P h o sp h a te ). A  y e llo v v  o r 
o ra n g e -y e llo w , h y g ro sc o p ic  c ry s ta llin e  p o w d e r. S o lu b le  in  
w a te r ; v e ry  s lig h tly  so lu b le  in  a lc o h o l. A  1 %  so lu tio n  in  
w a te r h a s a  p H  o ỉ 5 .0  to  6 .5 . S to re  in ^ a irtig h t c o n ta in e rs . 
P ro te a  h o m  lig h t
U S P  3 6 : (R ib o íla v in  5 '-P h o sp h a te  S o d iu m ). A  fin e , o ra n g e - 
y e llo w , h y g ro sc o p ic  c ry s ta llin e  p o w d e r, h a v in g  a  s lỉg h t 
o d o u r. W h e n  d ry , it  is  n o t a h e cte d  b y  d U lu se d  T ỉg h t, b u t 
w h e n  in  s o lu tio n  lig h t in d u c e s  ra p id  d e te rio ra tio n . 
S p a rin g ly  so lu b le  in  v v a te r. p H  o f a 1 %  s o lu tio n  in  vva te r is  
b e rvve e n  5 .0  a n d  6 .5 . S to re  in  a irtig h t c o n ta in e n . P ro te c t 
h o m  lig h t.

Ưses and Admỉnistration
R ỉb o fla v in , a  w a te r-so lu b le  v ita m in , is  e s se n tia l fo r th e  
u tílis a tỉo n  o f e n e rg y  h o m  ío o d . T h e  a c ử v e , p h o sp h o ry la te d  
ỉo rm s , O a v in e  m o n o n u d e o tid e  (P M N ) a n d  H a v in e  a d e n in e  
d in u d e o tid e  (P A D ), a re  in v o lv e d  a s  c o e n zy m e s in  
o x id a tív e /re d u c tìv e  m e ta b o lic  re a c tio n s . R ib o ỉla v m  is  a lso  
n e c e ssa ry  ỉo r  th e  ỉu n c tio n in g  o f p y ríd o x in e  a n d  n ic o t ỉn ic  
a d d .

R ib o Đ a v in  d e h d e n c y  d e ve lo p s w h e n  th e  d ie ta ry  in ta k e  ỉs  
in a d e q u a te . D e S d e n c y  le a d s to  th e  d e v e lo p m e n t o ỉ a  w e ll-  
d e Ễ n e d  sy n d ro m e  k n o w n  a s  a rib o ũ a v in o s is , c h a ra c te rise d  
b y  c h e ilo s is , a n g u la r s to m a títis , g lo s s itis , k e ra tit is , s u iỉa c e  
le s io n s  o f th e  g e n ita lia . a n d  se b o rrh o e ic  d e n n a tit is . T h e re  
m a y  a lso  b e  n o rm o c y tic  a n a e m ỉa  a n d  o c u la r sym p to m s 
in d u d in g  itc h in g  a n d  b u m in g  o ỉ th e  e y e s , a n d  c o m e a l 
v a s c u la ris a tìo n . So m e o ỉ th e se  sy m p to m s m a y , in  ỉa c t , b e  
d u e  to  o th e r v ita m in s  s u d i a s p y rid o x in e  o r n ic o t in ic  a d d  
w h ic h  do  n o t h m c tio n  c o rre c tly  in  th e  ab se n ce  o f rib o Đ a v in . 
R ib o U a v in  d e fid e n c y  m a y  a ls o  o c c u r w ỉth  o th e r v ỉta m in  B -  
c o m p le x  d e fid e n c y  k a te s  su  c h  a s p e lla g ra .

R ib o ũ a v in  is  u se d  in  th e  tre a tm e n t a n d  p re v e n tio n  o f 
rib o A a v in  d e ũ d e n c y . I t  is  u s u a lly  g iv e n  in  o ra l d o ses o f 1 o r 
2 m g  fo r p ro p h yU ư d s; u p  to  3 0  m g  d a ily  in  d iv id e d  d o ses is  
u se d  fo r tre a tm e n t. F o r a d m in is tra tio n  in  c h ild re n  see  
p . 2 1 0 5 .1 . R ib o íla v in , a s th e  so d iu m  p h o sp h a te , is  a lso  a 
co m p o n e n t o f ứ itra m u s c u la r o r in tra v e n o u s  v ita m in s  B  an d

AỈI cross-reíerences reíer to entries in Volume A
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c in ịe c t ío n s ; r ib o fla v in  so d iu m  p h o sp h a te  1 .2 7  g ís  
e q u iv a le n t to  a b o u t 1 g o f r ib o íla v in .

R ib o Đ a v ũ i te tra b u ty ra te  h a s a lso  b e e n  u se d .
R ib o íla v in  is  a lso  u se d  a s a  c o lo u rin g  ag en t ỉo r  ỉo o d .

A d m m ũ tra tio n  in  c h ild re n . In  th e  U K . m an ag em en t o ỉ 
v it a m in  B  d e A d e n c y  in  c h ild re n  is  u s u a lly  w ith  com - 
p o u n d  p re p a ia tio n s  a lso  c o n ta in in g  th ỉa m in e  a n d  n ic o tin -  
a m id e . T h e  BNFC re co m m e n d s th e  ỉo llo v v in g  o ra l d o ses oi 
rib o A a v in  b y  a g e , as p a rt o f su  c h  a  co m p o u n d  p re p a ra tio n :
•  1 m o n th  to  1 y e a n  2  m g th re e  tứ n e s d a ily  (ơ e a tm e n t) o r 

o n ce  d a ily  (p ro p h y la x is )
•  1 to  12  y e a rs : 4 m g  th re e  d m es d a ily  (ữ e a tm e n t), o r 2 m g 

tw ic e  d a ily  (p ro p h y la x is )
•  12 to  18  y e a rs : 4  to  6  m g th re e  tim e s  d a ily  (ơ e a tm e n t) o r 

2 m g th re e  tim e s d a ily  (p ro p h y la x is )
R ib o ũ a v in  m a y  a lso  b e  u se d  in  th e  m an ag em en t o f c e rta in  
m e ta b o llc  d is o r d e r s . T h e  BNFC re co m m e n d s th e  
fo llo w in g  o ra l d o se s:
•  u p  to  1 m o n th : 5 0  m g o n ce  o r tv v ice  d a ily , a d ju ste d  

a cco rd in g  to  re sp o n se
•  1 m o n th  to  18  y e a rs : 5 0  to  1 00  m g o n ce  o r tw ic e  d a ily , 

a d ju ste d  a cc o rd in g  to  re sp o n se ; u p  to  4 0 0 m g d a ily  h a s 
b e e n  g iv e n

S e e  a lso  G lu ta r ic  A đ d u ria , b e lo vv .

G lu ta r ic  a c id u r ia . M ild e r fo rm s o l g lu ta ric  a tíd u ría  ty p e  n  
(p . 1 5 5 9 .2 ) m a y  re sp o n d  to ^ rib o íla v in . 1 T re a tm e n t vv ith  
n b o A a v in  5 0  m g  d a ilỹ  re su lte d  in  P ro g re ssiv e  im p ro ve m e n t 
in  a  4 -y e a r-o ld  b o y , w ith  f y ll re c o v e ry  a fte r 1 y e a r . H is  
b ro th e r, w h o  h a d  s ũ s ta in e d  p e rm a n e m  b ra in  d am age a íte r  
e p ile p tic  s e iz u re s , sh o vved  m o d e ra te  d in ic a l im p ro ve m e n t 
w ith  r ib o íla v in  th e ra p y .2 In  a n  a d u lt p a tie n t w ith  a  h is to ry  
o f re c u rre n t p a n c re a titis  an d  e x e rd se  in to le ra n c e , tre a t- 
m e n t w ith  rib o Đ a v in  1 2 0  m g d a ily  an d  le v o c a m itin e  
re s u lte d  in  n o  íu rth e r  e p iso d e s, a lth o u g h  a b n o rm a ỉ co n - 
c e n tra tio n s  o f a m in o  a d d s w e re  s t ill a p p a re n t in  h e r 
u r in e .3

1. Gregersen N, et el. RiboQavin responsive glutaric ariduria type n. Ptoị 
ỡùt Biơl Res 1990; 321: 477-94.

2. Uzỉel G, et ữỉ. RíboOavin-responảve glutaric acỉdurỉa type n  presenting as 
ầ kukodystrophy. M iútr Neuroi 1995; 13: 333-5.

3. Uang VV-C. et al. Riboílavin-responsive glutaric atíduría type Q with 
recuirent pancreatitis. Pediatr Netơol 2004: 31:21Ã-21.

M ig ra in e . R e s u lts  h o m  o p en  s tu d ie s 1-2 an d  a p lace b o -co n - 
ữ o lle d  t r ia l3 h a v e  su g g ested  th a t rib o ũ a v in  in  h ig h  do ses 
(4 0 0  m g d a ily ) m ig h t b e  o f so m e b e n e fit in  th e  p ro p h y la x is  
o f m ig ra in e  a tta c k s  (p . 6 7 0 .3 ). H o w e v e r, a c o n tro lle d  
stu d y  in  c h ild re n  ío u n d  it  to  be n o  m o re  e fíe c tiv e  th a n  
p lace b o .4

1. Schoenen J. et ai. Hlgh-dose rìboOavỉn as a prophylactỉc treatment of 
migraine: results oC an open pilcK study. Cephaialgiứ 1994; 14: 328-9.

2. Boehnke c  ữ aL Hỉgb-dose ríboQavin ưeatment 15 eỉĩỉcadous in 
migraine prophyỉaxỉs: an open study in a tertiary care ccnirc. Eur J 
Natroỉ 2004; 11: 475-7.

3. Schoenen J. eí ai. Eíĩecriveness oí high-dose rỉboílavin in tnigraine 
prophyỉaxis: a randomized controlỉed ưỉal. Hatrology 1998; 50:466-70.

4. MacLennan sc et ai. High-dose riboílavin íor mígraine prophylaxis In 
diildren; a double-blind. randomixcd. placebo-controílcd triaỉ. J Chiỉd 
Nettro/  2008; 23: 1300-4.

Adversẹ Effẹds and Precautions
L a rg e  d o se s o f r ib o fla v in  re s u lt in  a b rig h t y e llo v v  
d isc o lo ra tio n  o f th e  u rin e  th a t m a y  in te r íe re  w ith  c e rta in  
la b o ra to ry  te s ts .

B re a s t fe e d in g . S u p p le m e n ta tio n  s ig n iB c a n tly  in cre ase d  
rib o íla v in  c o n c e n tra tio n  in  th e  b re a st m ilk  o f w o m en  com - 
p a re d  w ith  th o se  n o t g iv e n  rib o Đ a v in . S ig n iG c a n t d iffe r-  
e n ce s b e tvve e n  th e  tw o  g ro u p s d e cre a scd  o v e r th e  p e rio d  
fro m  1 to  6  vve e ks p o stp a rtu m ; b o th  g ro u p s o f w o m en  had  
breast milk concentrations above previously reporred nor- 
m a l v a lu e s . a n d  th e  a u th o rs  co n d u d e d  th a t su p p le m e n ta - 
tio n  w a s n o t n e c e ssa ry  in  h e a lth y , w e ll-n o u ris h e d  
vvo m en . 1 T h e  A m e ric a n  A cad e m y o f P e d ia tric s  co n sid e rs 
th e  u se  o f r ib o íla v in  to  b e u s u a lly  co m p a tib le  w ith  b re a st 
íe e d in g . 2

1. Naỉỉ PA, et al. The effect 0< Ihiamin and riboHavin supplementation on 
the level ot those vltamins in human breast milk and urine. Am 1 CUn 
Hnữ 1980; 33: 198-204.

2. American Academy of Pediatrics. The tranrier of drugs and other 
Chemicals into buman milk. M iatria  2001; 108:776-89. (Retired May 
2010] Correction. ibìd.: 1029. Also available ac http://aappolicy. 
aappúbIicatỉons.org/cgỉ/comem/full/pediatrics%3bl08/3/776 [accessed 
09/01/06)

Pharmacokinetics
R ib o ũ a v in  is  re a d ily  ab so rb ed  fro m  th e  g a sữ o in te stin a l tra c t . 
A lth o u g h  rib o ữ a v in  is  v v id e ly  d is trib u te d  to  b o d y  tíssu e s 
lỉt t le  is  s to re d  in  th e  b o d y .

R ib o ũ a v in  is  c o n v e rte d  in  th e  b o d y to  th e  co e n zym e  
Q a v in e  m o n o n u d e o tid e  (F M N ; rib o íla v in  5 '-p h o sp h a te ) 
a n d  th e n  to  a n o th e r co e n zy m e  íla v in e  a d e n in e  d in u d e o tid e  
(F A D ). A b o u t 6 0 %  o f FM N  an d  F A D  a re  b o u n d  to  p lasm a  
p ro te in s . R ib o t la v in  is  e x c re te d  in  u rin e , p a n ly  as 
m e ta b o lite s . A s  th e  d o se  in c re a s e s , la rg e r am o tm ts a re

e xc re te d  u n ch a n g e d . R ib o ũ a v in  cro sse s th e  p la c e n ta  a n d  is  
d is trib u te d  in to  b re a st m ilk .

Human Requirements
T h e  rib o íla v m  re q u ire m e n t is  o ỉte n  re la te d  to  th e  e n e rg y  
in ta k e  b u t it  a p p e ars to  b e  m o re  d o se ly  re la te d  to  re s tin g  
m e ta b o lic  re q u ire m e n ts . A  d a ily  d ie ta ry  in ta k e  o ỉ a b o u t 1 .1  
to  1 .8  m g o f r ib o íla v in  is  re co m m e n d e d . L iv e r , ld d n e y , f ls h , 
eggs, m ilk , d ie e s e , y e a s t, an d  so m e  g re e n  ve g e ta b le s su c h  as 
b ro c co li a n d  sp in a ch  a re  th e  ric h e s t so u rce s o f rib o O a v in . In  
g e n e ra l, lit t le  lo ss o ỉ rib o ũ a v m  o cc u rs d u rin g  c o o k in g , b u t 
co n sid e rab le  lo sse s m a y  o cc u r ư  ỉo o d s , esp ed aQ y m ilk , a re  
exp o sed  to  s u n lig h t

UK and us recommended dietary intake. In  th e  U K  d ie t- 
a ry  re íe re n c e  v a lu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b e e n  p u b lish e d  
ỉo r  r ib o ỉla v in 1 an d  s im ila r ly  ìn  th e  U S A  reco m m en đ ed  
d ie ta ry  a llo vva n ce s (R D A s ) h a v e  b e e n  se t. 2 D iỉỉe rin g  
am o u n ts a re  reco m m en d ed  fo r in ỉa n ts  an d  c h ild re n  o ỉ 
v a ry ũ ìg  a g e s, fo r a d u lt m a le s a n d  íe m a le s  o f v a ry in g  ag e s, 
an d  ío r  p re g n a n t a n d  Ia c ta tìn g  w o m e n ; th e  d iữ e re n c e s 
b e rvve en  age g ro u p s a re  in te n d e d  to  re ỉle c t th e  ch an g e s in  
c a lo ric  in ta k e s  a t th e se  ag es. In  th e  U K  th e  re íe re n c e  
n u tr ie n t in ta k e  (R N I) is  1 .3  m g d a ily  an d  1 .1  m g d a ily  fo r 
a d u lt m a le s an d  íe m a le s  re s p e c tiv e ly ; th e  e stim a te d  a v e r-  
age re q u ire m e n t (H A R ) is  1 .0  m g  d a ily  an d  9 0 0  m ic ro g ra m s 
d a ily  re s p e c tiv e ly . In  th e  U S A  th e  R D A s fo r a d u lt m a le s 
an d  ỉe m a le s  a re  1 .3  a n d  1 .1  m g d a ily  re s p e c tiv e ly .

1. DoH. Dỉctary rcfcrcncc values íor ỉood energy and nuưients ỉor the 
United Kỉngdom: repon oi the panel on dỉetary reference vaiues of the 
commỉttee on medỉcaỉ aspeas of ỉood policy. Report on heaỉth and sotíaỉ 
subj*ơs4ỉ. London: HMSO, 1991.

2. Suođỉng Commỉaee on the Sdentiílc Evaluation ot Dietary Reỉerence 
Intakes oỉ the Food and Nutritíon Board. Dietary ReỊcrcnct ỉntakts fơr 
thiamin, riboỊlavùí, ĩtiarin. vitamài B ị. fữiau, vitamỉn 8|> pantotíutỉic ứàd. 
bùtìn. and cholirte. Washingion, DC: National Academy Press. 2000. Aiso 
avaỉlable ac http://wwwjiap.edu/openbook.php7isbns0309065542 
(accessed 21/07/08)

Prẹparations
P ro p rie ta ry  Preporohons d e ta ils a re  g iven  in  V o lum e B )

Single-ingredient Preporotions. Btlg.: B e riv ú ie ; R ib o n ; China: 
Lilu o ka n g  (3 *JíS jK ); F r B eQ avin e ; Ger.: B 2 -A S m e d ic  Hong 
Kong: FA D  O p h th a lm ic S o ln ; H ib o n ; R ib o v itt; Su p er B 2 f; 
India: L ip a b o l; Indon . :  A lin a m in ; Israel: U V -X -R ib o -D extran ; 
Thai.: B io v it B 2 ; B o ũ a v in ; F la v in ; T e b o vin ; V itab ee-2 -25 ; USA: 
B j-4 0 0 ; C yto  B 2 .

M ulii-ingre< fient P rep o ratio ns. Arg.: A n em id o x; C isú d ac  G ote- 
borg ; Lo d h e rp  U posom as V itam in ad o ; AustraL: A n tio x id a n t 
Fo rte  T a b le ts t; A n tio x id a n t T a b le ts t; B ilb e rry  P Iu s E ye  H e a lth t; 
E xtra lU e  E y e -C a re t; M e th y l T ra n s íe r; PM  E y e  T o n ic  PM  
IQ S h ie ld ; Braz.: A p e v in a t B C ; F ru to p le x ; F ru tơ v e n a ; O rgano- 
n eu ro  O p tíco ; P re -M en s; Chũc. B eco m p lin a  F u e n e f; B e n u tre x 
ìo o o t: R o depan ; Chirta: K a ỉ Y u  N o rp in  A  ( í í^ 3F ) ; C z .:
C a ltíu m  P h a rm a v it; Fr.: Le ro  P e rvu lan e ; Ger.: F lo ra d ix  E ise n - 
Fo lsau re ; F lo ra d ix  K ra u te rb lu tt; Gr.: A rk a d in ; Le n tam in e ; 
Hong Kong. PM  E y e  T o n ic t ; ỉndia: A g lo zym e; A ltia z y m e ; A m i- 
n o rich ; A n eu d o x-1 2 ; A tp ro ; C arbo  P lu s; F o ln e t; F o lv in a ; G in - 
k o riv  P Iu s ; H B -N o nn ; H ep a-M erzỶ ; H epavvứ i; Id ig lo b in ; Ip reg ; 
L iv o s il-B ; L o m it; N eu ro p h o sp h atest; N eu ro tra t; O ra ỉlo ra ; O m i- 
p an ; ỉndon.: C o m b ip lex ; D an sera ; D ia la c  M atase; M y C aps; 
n u triv is io n ; O cu le x ; O cu le x ; R e tico p en ; R eto p ; T o n iku m  B a y e r; 
V ita n o x ; V ito p ; Y e a sta ío rt; I r t ;  Q u ie t L ife ; ItaL: F a co v it; Po sío r- 
ila s i; Jpn: N e u ro v ita n ; Malaysia: P -T ro v ite ; Mex.: Pan g avit 
P e d ia trico ; Philipp.: Fe r-E sse n ce ; Fo ram efe r; G od ex; H a n ú yn ; 
H em o vin ; H e ra lln k ; M ito co re ; M ito n e rb ; M iv e x ; N akaro n ; Pol.: 

Ị B io v is io n ; ỊỊus.: C o ry lip  (KopHhHn); C yto n avin  (Ibm xtM iaaHH); 
E s s liv e r Fo rte  (3ccnHBep O opTe); M u lti-Tab s B -C o m p lex 
(Mym>TH-Ta6 c B-KoM onerc); Singapore: A ]ĩn a m ỉn -F ; B e a lo rt; 
B ca p le x ; Fe rb e ap le x; G in -V ita ; N u triv is io n t; Spain: A ỉtaso n e  B 
c t : Thai.: A lin a m in -F ; B -10 0  C o m p lex; N e u v ip le x ; P o ly v it; 
V ìta -C ak  Turk.: N e u v ita n ; UK: P iKo o d ; Q u ie t L ite ; Se-Pow en 
Ukr.: B -C o m p iex M u iú-T ab s (B-Kot<nnexc M yjn .™ -Ta6 c ) f ; 
C yxoĐ avin  (LlHTXxỊmaBHH); D ecam evit (RexaM eBHT); P cn u le s 
(4>eHKU iiC)t; F ito v a l C apsu les (<twroaaji xan cyau ); H epadư 
(ĩenaaM Ộ ); H ep alo rte  (re ra ộ o p T e ); Le v a s il (H caacH n); N eiro n  
(H eiípoH ); N eu ro vitan  (HeiipoBHTaH); V itru m  Fo reyes Fo rte  
(B h p y x  O opaib <i>opTe); V itru m  M em ory (Bm pyM  MeMopH); 
USA: L-M e th y i M C ; R EQ 4 9+ .

Phorm ocopoeiol PrBporotkm s
B P  2 0 1 4 ; V itam in s B  an d  c In je c rio n ;
B P C  1 97 3 : C om pound V ita m in  B  T a b le ts; S trong  Com pound 
V ita m in  B  T ab le ts;
Đ S P  3 6 : O il- and  Y V aie r-so lu b le  V itam in s C ap su le s; OU- and 
W ate r-so lu b le  V lu m in s  O ra l S o lu ú o n ; O il- and  W ater-so lu b le  
Y ita m in s Ta b le ts; O il-  an d  W ater-so lu b le  V ita m in s w ith  M in e ra ls 
C ap su le s; O il- and  W ate r-so lu b le  V ita m in s w ith  M ỉn e ra ls O ra l 
S o lu tio n ; O il- and  W ate r-so lu b le  V ita m in s w ith  M in e ra ls Tab le ts; 
R ib o ũ av in  ln je c tio n ; R ỉb o tla v in  T a b le ts ; W ate r-so lu b le  V itam in s 
C a p su le s ; W a te r-so lu b le  V ita m in s T a b le ts ; W a te r-so lu b le  
V itam in s w ith  M in e ra ls C ap su les; W ater-so lu b le  V ita m in s w ith  
M in e ra ls Tab ie ts.

Vitamin B6 Substances
•^ tạm Ịn ạ ; Ẹ^ BMTaMMHU rp yn n b i B j. .
V ita m in  B t  is  u s u a lly  a v a ila b le  as p y rid o x in e  b u t th e  te rm  is  
a lso  u se d  to  re ỉe r  to  th e  re la te d  co m p o u n d s, p y rid o x a l an d  
p y rid o x a m in e .

Metadoxine
MetâđốMnà; l^dỔẮĨnế Pidolaté. 1 
Ĩ^rĩđòxrpe /-5-oxopyrrolidine-2<arboxylate.
QHn^OÌ CsH7N03=298.3 ■",■■■■ ..........
'ỢíS — 74536-44-0. "  ...................
m [  —  ŨQ7M98H51

Pyridoxal Phosphate
C o đ é ca rb o xy ia se ; M C -i; P irid o xa l, fo sfa to  d e ; P y rid o xa l 5 -. 
P h o sp tia te ; nnpMflOKcajnb<t>oc(t)aT.
3- Hýdroxý--5-hydroxymethyl-2-methylpyridine-4-carboxal- 
dehyde 5 -phosphaté.
CaH ',oN 06P= 247 .1  
CĂS;_ 54-47-7,
ATC —  A11HA06.
ATCVet —  QAUHAOó.
UNII —  5V5IOJ8338 (pyrìdoxal phosphate monohydrate); 
P06ỈGẸ49M6 (pyridoxal phosphatè).

Pyridoxamine Hydrochloride
'P irid o xa m ih á , h id ro c lo n iro  d e ; P y rid o xa m in è  D ih yd ro ch lo r- 
id e ; rinpnqoKcaM M H a rM flpoxnopM fl.
4- ArTTÍnomethyl-5-hydroxy-6-methyl-3-pyridinémethanol
hydrochloride. ...................
C a H ,2N 2 (V H C i= 2 4 1 .1  -
Ọ5-p524-3& 7. ...
u m  — YQ8NCR7VOO ■

Pyridoxine Hydrochloride /BANA1 riNNMl 
Adermine Hydrọchíoride; Hídrodoruro dẹ. adẹrmina;. 
Hidrodoruro de piridoxina; Piridoksin Hidroklorũr; Piridọksi- 
hó. hidrochloridas; Piridossina Cloridrato; Piridoxina, hidro-' 
doruro de;.Piridoxin-hidroklorid; Pirydoksyny chlorowodor- 
ek; Pyridoksiinihydrokloridi; pyridoxihe, Chlorhydrate de; 
pyridoxinhydròchlòrid; Pỳridoxin-hydrochlorid; Pyridoxinhy- 
droklorld; pyridoxini hydrochtoridum; Pyridoxỉnii Chloridum; 
Pyridoxinium Chloridé; Pyridoxol Hỵdróchloride; Vrtamin 
vitamina B i nnpMflOKCMHa rnflpoxnopi4fl. 
3-Hydroxy-4^^bìs(hydroxymethyỉ)-2-picoline hydrochlóride. 
C a H „N 0 3 ,H a = 2 0 5 .6

C 4 5  65-23-6 (pyridoxine); 58-56-0 (pyridoxine hydro-
chloãde).
ATC —  AUHA02.
ÀTCVet —  QAỤHA02.
UNII —  68Y4Ơ588V. :

P h a rm a c o p o e ia s . In  Chín., Eur. (se e  p . V ÌÍ) , Int.. Jpn, us, an d  
viet.
P h . E u r . 8 :  (P y rid o x in e  H y d ro c h lo rid e ). A  w h ite  o r a lm o st 
w h ite , c ry s ta llin e  p o w d e r. P re e ly  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  5 %  so lu tìo n  in  vva te r h a s a p H  ol 2 .4  to  
3 .0 . P ro te c t fro m  lig h t.
U S P  3 6 : (P y rid o x in e  H y d ro c h lo rid e ). W h ite  o r p ra c tic a lly  
w h ite  c ry s ta ls  o r c ry s ta llin e  p o w d e r. S o lu b le  1 in  5 o f w a te r 
a n d  1 in  115 o f a lc o h o l; in so lu b le  in  e th e r. Its  S o lu tio n s in  
vva te r h a v e  a pH  o f a b o u t 3 . S to re  in  a irtig h i c o n ta in e n . 
P ro te c t fro m  lig h t.

Uses and Administration
P y rid o x in e , a v v a te r-so lu b le  v ita m in , is  in v o lv e d  m a in ỉy  in  
a m in o  a d d  m e ta b o lism , b u t is  a lso  in v o lv e d  in  c a ib o h y d ra te  
a n d  fa t m e ta b o lism . Í t  is  a lso  re q u ire d  fo r th e  (o rm a tio n  o f 
h a e m o g lo b in .

D e G ã e n cy  o f p y rid o x in e  is  ra re  in  h u m a n s b ecau se  o f its  
vv id e sp re ad  d is trib u tio n  in  ỉo o d s . P y rid o x in e  d e G cie n cy  m ay  
h o vve ve r b e d ru g -in d u ce d  an d  c an  o c c u r, fo r in s ta n c e , 
d u rin g  is o n ia á d  th e ra p y . ỉn a d e q u a te  u tilis a tio n  o f p y rid -  
o x in e  m ay  re s u ỉt fro ra  c e rta in  in b o m  e rro rs  o f m e ta b o lism . 
P y rid o x in e  d e ũ d e n c y  m ay  le a d  to  a n a e m ia , d e rm a titis , 
c h e ilo s is , a n d  n e u ro lo g ic a l sym p to m s su  ch  as p e rlp h e ra l 
n e u r it is , a n d  c o n v u ls io n s .

P y rid o x in e  is  u sed  in  th e  tre a tm e n t an d  p re v e n tio n  oí 
p y rid o x in e  d e ũ d e n c y  S ta te s. I t  is  u s u a lly  g iv e n  o ra lly , th e  
p re íe rre d  ro u te , b u t m a y  a lso  b e g iv e n  b y  th e  su b cu ta n e o u s , 
in tra m u s c u la r, o r in tta v e n o u s  ro u te s . D o ses o f p y rid o x in e  
h y d ro c h lo rid e  u p  to  1 5 0 m g  d a ily  a re  u se d  in  g e n e ra l 
d e h d e n c y  S ta te s; h ig h e r do ses o f u p  to  4 0 0  m g d a ily  a re  u sed  
in  th e  tre a tm e n t o ỉ s id e ro b la stìc  a n a e m ia s (se e  p . 2 1 0 6 .1 ); 
a n d  s im ila r h ig h  d o ses h a ve  b e e n  u se d  to  tre a t'c e r ta in

The Symbol t  denotes a preparation no longer actively marketed

http://aappolicy
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m e ta b o lỉc  đ iso rd e rs  su c h  a s h o m o c y s tín u ria  (se e  Ạ m ỉn o  
A d d  M e ta b o lic  D ỉso rd e rs , b e lo w ) o r p rim a iy  h y p e ro x a lu ria  
(b e lo w ). P y rid o x in e  h a s  a lso  b e e n  u se d  to  tre a t se iz u re s  d u e  
to  h e re d ỉta ry  sy n d ro m e s o ỉ p y r id o x in e  d e b d e n c y  o r 
d e p e n d e n cy  in  in ỉa n ts .

P y rid o x m e  h a s  a lso  b e e n  tr ie d  in  th e  tre a tm e n t o f m a n y  
o th e r d iso rd e rs , in d u d in g  d e p re ssio n  a n d  o th e r sym p to m s 
a sso d a te d  w ith  th e  p re m e n stru a l sy n d ro m e  (se e  b e lo vv ) a n d  
th e  u se  o f o ra l c o n tra c e p tiv e s , a lth o u g h  it s  eỄ B cacy  h a s  b e  e n  
q u e s tio n e d . P y rid o x in e  h y d ro c h lo rid e  is  u se d . a s  a  
m o d iS e d -te le a se  c o m b in a tìo n  p re p a ra tío n  w ith  d o x y la m in e  
s u c d n a te , in  th e  m an a g e m e n t o í n a ú se a  a n d  v o m itin g  o ỉ 
e a r ly  p re g n a n c y ; se e  u n d e r D o x y la m in e  S u c d n a te , p . 6 2 7 .3 , 
ỉo r  d e ta ils  o f d o se s.

P y rid o x in e  is  u s u a lly  g iv e n  a s th e  h y d ro c h lo ríd e  
a lth o u g h  o th e r sa lts  su c h  as th e  d tra te , o x o g lu ra te , 
p h o sp h a te , a n d  p h o sp h o s e iin a te , h a v e  a lso  b e e n  u se d . 
M e ta d o x in e , th e  p id o la te , h a s  b e e n  in v e s iig a te d  in  
a lc o h o lism  (se e  b e lo w ).

F o r th e  u se  o í p y rid o x in e  in  th e  p ro p h yU u đ s o f is o n ia á d -  
in d u c e d  p e rip h e ra l n e u riá s  a n d  fo r th e  tre a tm e n t o f a cu te  
is o n ia á d  to x id ty , see  T re a tm e n t o i A d v e rse  E S e c ts , u n d e r 
Is o n ia á d , p . 3 1 2 .3 .

P y rid o x a l p h o sp h a te  m a y  b e u sed  to  tre a t v ita m in  B 4 

d e b d e n c y . P y rid o x a m in e  h a s a lso  b e e n  g ív e n .

R e v ie v v s .
1. BenderDA. Non-mraỉtíonal uses oỉ vi ta min B+ 3rJ Nutr 1999; SI: 7-20.
2. Lheureux p. tí al. Pyrỉdoxine ỉn clinical toxicology: a revỉew. Eur J Emerg 

Med 2009; 12: 78-85.

A d n ũ n is tra tio n  in  c h ild re n . F o r d o ses o i p y iid o x in e  in  th e  
m an a g e m e n t o f d ũ ld re n  w ith  a m ỉn o  a d d  m e ta b o lỉc  
d is o rd e rs  a n d  p y r id o x ỉn e - d e p e n d e n t s e iru r e s  see
b e lo w .

P y riđ o x in e  m a y  a lso  b e  u se d  to  ư e a t o r p re v e n t 
is o n ỉa z id - in d u c e d  n e u ro p a th y . F o r d o ses in  đ ú ld re n  see 
T re a tm e n t o f A d v e rse  E ữ e c ts , u n d e r Is o n ia á d , p . 3 1 2 .3 .

A ico h o G sm  a n d  a lc o h o l p o is o n in g . P y rid o x in e  a n d  its  
p id o la te , lm o w n  a s m e ta d o xm e , h a v e  b e e n  tr ie d  in  th e  
tre a tm e n t o f a ỉc o h o l p o iso n in g  a n d  a lc o h o lism . 1 O n e  
s tu d y  sh o w e d  p y rid o x m e  to  b e  in e ữ e c tiv e  in  a cu te  a ỉc o h o l 
p o iso n in g 2 b u t a n o th e r3 su g g ested  th a t th e  p id o la te  m ig h t 
b e  o f b e n e ũ t a s a n  a d ju n c t in  th e  m an a g e m e n t o ỉ a lc o h o l 
w ith đ ra w a l (p . 1 7 3 4 .1 ). In  p a tíe n ts  ư e a te d  fo r a lc o h o lic  
ta tty  liv e r , liv e r  íu n c tio n  re tu m e d  to  n o rm a l m o re  q u id d y  
w ith  m e ta d o x in e , e v e n  in  p a tìe n ts  w h o  d id  n o t c o m p le te ly  
a b s ta ỉn  fro m  a lc o h o l.4

1. Addoỉonto G, tí aL Metadoxine ỉn the treatment oí acute and chronic 
alcoholism: a review. b tí J  Immunopathoỉ Phđrmacol 2003; 16: 207-14.

2. Mardeỉ s , tí aL Intnvenous pyridoxine in acute ethanoỉ ỉmoxkatíon. 
Hum Exp Taáaỉ 1994; 13: 321-3.

3. Rỉzzo A.t ía L  Uso terapeutíco deỉỉa metadoxỉna neD'aỉcotismo ctoqỉco: 
stuđỉo dỉnteo in doppèo deco su pttiencỉ ứ covtnú  ín un reparto di 
methdna generaỉe. Oin Ttr 1993; 142:243-30.

4. CabaHcria ỉ ,  tí aL Metadoxmc acceỉerates ỉatty Uver recứvery ỉn 
alcaboUcpadents: resuhs oí a randomỉzed doubỉe-biind. pỉacebo-control 
triaL J Hepatoi 1998; 28: 54-60.

A m m o  a d d  m e ta b o lic  d is o rd e rs . P y rid o x in e  h a s b e  e n  
u se d  in  v a rio u s  in b o m  e rro rs  o f a m in n  a d d  m e ta b o lism , 
su  c h  a s  h o m o c y s tin u ria  (p . 2 0 4 2 .2 ), w ith  o r w ith o u t co b a- 
la m in s  an d  fo la te . R e la t iv e ly  h ig h  d o ses m ay  n e e d  to  b e 
g iv e n  (se e  U se s a n d  A d m in is tra tio n , p . 2 1 0 5 .3 ). F o r c h il-  
d re n  w ith  m e ta b o lic  d iso rd e rs  su  c h  a s h o m o c y stin u ria  a n d  
c y s ta th io n in u ria , th e  B N ĨC  su g g ests p y r id o x in c  in  a n  o ia l 
d o se  o í  50  to  ÌO O m g o n c e  o r  tw ic e  d a ily  ío r  n e o n a te s , a n d  
5 0  to  2 5 0  m g  o n ce  o r tv v ice  d a ily  ỉn  p a tie n ts  aged  1 m o n th  
to  18  y e a rs . F o r  th e  u se  o f p y rid o x in e  in  p rim a ry  h y p e ro x - 
a lu r ỉa . a n o th e r in h e rite d  m e ta b o lic  d iso rd e r, see  b e ló w .

A n a e m ia s . S o m e  p a tie n ts  w ith  a c q u ire d  o r h e re d ita ry  
s id e ro b la só c  a n a e m ia  (p . 1 1 2 3 .1 ) th a t is  se v e re  e n o u g h  tô  
re q u ire  tre a tm e n t w ill re sp o n d  to  h ig h  d o ses (u p  to  
4 0 0  m g  d a ily ) o f p y r id o x in e , a n d  a  t r ia l is  co n ã d e re d  
w o rth w h ile  in  a ll p a tìe n ts .

C a rd io v o s c u k ir  d is e a s e . F o r m e n tio n  o í th e  p o ssib le  lin k  
b e tv ve e n  v ita m in  B í, h y p e rh o m o c y ste in a e m ia , an d  c a rd io - 
v a s c u la r d ise a se , see  u n d e r F o lic  A d d , p . 2 0 6 3 .3 . P y iid o x a l 
p h o sp h a te  is  th o u g h t to  p re v e n t c e llu la r  c a lt íu m  o v e rio a d  
in  isc h a e m ia  - re p e ĩh is io n  in ju r y , b u t a  la rg e  m u ltìc e n tre  
s tu đ y 1 in v e s tig a tin g  d o ses o ỉ 2 5 0  m g  d a ily  o ra lly  g iv e n  3 to  
1 0  h o u rs  b e fo re  c õ ro n a ry  a ite ry  b yp a ss g ra ft sú rg e ry  in  
in te m ie d ia te -  to  h ig h - ris k  p a tie n ts , a n d  fo r a h u th e r 3 0  
d a y s a fte r th e  p ro c e d u re , fo u n d  it  d id  n o t re d u ce  th e  in d -  
d e n ce  o f c a rd io v a s c u la r d e a th  o r n o n - fa ta l m y o c a rd ia l 
in ỉa r c t io n .

1. Alexm dCT JH. <t a/. MEND-CABG n  In vaúguơ n . EtBaqr ầnd Miety at 
pyriđoxâl y-phuphate (MC-I) in higb-risk paúenB undeigoint 
ooroniry u te ry  bypus gnft surgeiy: the MBND-CABG n  nndomiied 
cttnkaLtrUL JAMA 2008; 2*9; 1777-87.

C a rp a i tu n n e l s y n d ro m e . P y rid o x in e  h a s b e e n  a d vo ca te d  
b y  so m e1 ỉo r  p a tie n ts  w ith  c a rp a l tu n n e l sy iid ro m e  (se e  
S o ft- tis su e  R h e u m a tis m , p . 1 4 .2 ), b u t e v id e n c e  o f e ỉB c a c y  
is  c o n á d e re đ  to  b e  lim ite d . 2 In  m o st stu d ie s  re p o rtin g

im p ro v e m e n t w ith  p y r id o x in e , d o ses h a v e  ra n g e d  fro m  5 0  
to  3 0 0  m g d a ily  ỉo r  12 w e e k s ; a  re v ie w  c o n d u d e d  th a t 
ữ e a tm e n t sh o ũ ld  b e  sto p p ed  i ỉ  th e re  Ls n o  a p p a re n t 
re sp o n se  a fte r t h ỉỉ p e rio d . 5

I. Lewis ?J. Pyiidoodne suppkments m«r help padents whh caiptl tunnel 
syndrome. BM J1995; ỈIO: 1534.

21 Ô'Connor D, ă  ci. Non-surflcal neatm ou (otber than steroid in}ectlon) 
lor cup il tunnd syndnme. AvaỉUbỉe In th e  Coctanne Danbase of 
Syitenutic Revieim: Issue 1. Chichenen John WBey; 200Ỉ (accened 
09/01/06).

3. Aufiero H, a  ai. Pyrldoxine bydnddoride tKatment of caipaỉ tunnd 
syndrome; t  ieview. MarXn'2004; 62: 96-104.

E p ile p s y . P y rid o x in e -d e p e n d e n t e p ile p sy  is  a n  a u to so m a l 
re c e ss ịv e  d ỉso rd e r a sso d a te d  w ith  d e cre a se d  C e n tra l y -a m i- 
n o b u ty iic  a d d  (G A B A ) c o n c e n tra tío n s  a n d  e le v a te d  c e re - 
b ra l g lu ta m a te  c o n c e n tra tio n s . U n tre a te d  p a tie n ts  s u ffe r 
b o m  P ro g re ss iv e  e n c e p h a lo p a th y , m e n ta l rẽ ta rd a tio n , a n d  
in tra c ta b le  e p ile p sy ; U íe lo n g  su p p le m e n ta tio n  w ith  p y iid -  
o x in e  c a n  c o n tro l e p ile p tíc  sym p to m s b u t m e n ta l re ta rd a - 
tio n  m a y  stiQ  d e v e lọ p . A n  e p id e m io lo g ic a l s tu đ y ' d eb n ed  
case s a s th o se  c h ild re n  w ith  re c u rre n t se iz u re s  th a t ceased  
w ith in  7  d a ys o f o ra l p y rid o x in e  a t a  u su a l d o se o ỉ 
3 0 m g /kg  d a ily  (m in im u m  d o se 1 5 m g /kg  d a ily ; m a x im u m  
do se lg / k g  d a ily ), o r v v ith in  3 0  m in u te s  o f in tra v e n o u s  
p y rid o x in e  (u s u a l d o se  lO O m g ; m in im u m  d o se  5 0  m g ), 
th a t re c u rre d  w h e n  su p p le m e n ta tio n  w a s w ith d ra w n , an d  
ceased  a g a in  u p o n  d o sag e a s b e ío re . T h e  stu d y  ío u n d  th a t, 
d e sp ite  th e ir  r a r it y , p y rid o x in e -d e p e n d e n t se ũ u re s  fre - 
q u e n tly  p re se n t a ty p ic a lly , a n d  th e  a u th o r su g g ested  th a t 
p y rid o x ú ie  b e g iv e n  to  a ll c h ild re n  w ith  in tra c u b le  se i-  
z u re s  b eg ú u ú n g  b e ỉo re  3  y e a rs  o í ag e , in d u d in g  n e o n a te s 
w ith  su sp e d e d  h y p o x ic - is c h a e m ic  e n c e p h a lo p a th y .

T e s t d o ses oí p y r id o x in e  in tra v e n o u s ly , re p e a te d  a t 
in te rv a ls  o f 10  m in u te s  u p  to  a  to ta l o ỉ 5 0 0  m g i ỉ  n e c e ssa ry , 
h a v e  b e e n  su g g ested  in  th e  d ia g n o sìs o ỉ p y rid o x in e -  
d e p e n d e n t e p ile p sy ; ư  th e  p a tie n t re sp o n d s th e n  a  d a ily  o ra l 
d o se o f 5 m g /kg  is  su g g ested  a lth o u g h  th e re  is  n o  re a l 
co n se n su s o n  th e  a p p ro p ria te  d o sag e . 2 T h e  BNFC su g g ests a n  
in tra v e n o u s  te st d o se  o f 5 0  to  1 00  m g ; in  th o se  w h o  re sp o n d , 
o ra l d o ses o í 5 0  to  lO O m g  o n ce  d a ily  in  n e o n a te s o r 2 0  to  
50  m g o n ce  o r tv ric e  d a ily  in  o ld e r d ú ld re n  (in  w h o m  u p  to  
3 0  m g /kg  o r 1 g d a ily  h a s  b e e n  u se d ), a re  su g g e ste d , a d ju ste d  
as re q u ire d . A lte m a tiv e ly , in  p a d e n ts w ith  re c u rre n t 
se ũ u re s  re íra c to ry  to  c o n v e n tio n a l a n tic o n v u lsa n t th e ra p y , 
o ra l p y rid o x in e  su p p le m e n ta d o n  o f 15 m g /kg  d a ily  sh o u ld  
le a d  to  re s o lu tio n  o f d in ic a l s e iru re s  w ith in  a  w e e k  in  th o se  
w ith  th e  c o n d itio n ; h o w e v e r, in  so m e p a tie n ts  th e  d a ily  d ose 
re q u ứ e d  m a y  b e  lo w e r.J

A  s tu d y  in  o n e  p a tie n t4 ío u n d  th a t a lth o u g h  p y rid o x in e  
5 m g /kg  re d u ce d  g lu ta m a te  c o n c e n tra tìo n s  in  C S F  b o m  th e  
u n tre a te d  v a lu e  o f 2 0 0  tim e s n o rm a l lim its , it  d id  so  o n ly  to  
1 0  tim e s th e  n o n n a l v a lu e , d e sp ite  re m iss io n  o í sy m p to m s. 
D o ses o f lO m g /k g  d a ily  w e re  re q u ire d  to  n o rm a lise  C S F  
g lu ta m a te , a n d  it  w a s  su g g ested  th a t th is  vvas a  m o re  
a p p ro p ría te  ta rg e t fo r  th e ra p y . In  so m e c h ild re n , p y rid o x a l 
p h o sp h a te  h a s b e e n  su g g ested  to  b e  m o re  e ữ e c tiv e  th a n  
p y tid o x in e  in  co n tro IU n g  s e iz u re s .’

1. Baxter p. Epidemiology of pyridữxiiK dependent and pyridoxlne 
responsive sóxnm  in the UK. Aith Dá OdU 1999; Sl: 431-3.

2. Gospe SM. Cunent penpectivcs OQ pyiidoxine-dependeni selxures. J 
raũãữ  1998; 132: 919-23.

3. Gospe SM. Pyridoxỉne-depmdent seixuns: Bndlnis hom recem sutBes 
pote new quadons. PM «tr Mnm/ 2002; 26:181-5.

4. Baumetaer PAM. a  *L Glutamate in pyrldcndne-drpendent epilepsy: 
Deurotoxic ghitamate concennation in ĩbe cerebnapứul ũuid and its 
normalizadon by pyridoxine. M ú tria  1994; 94: 318-21.

5. VVaog H-S. et ãỉ. Pyitdoxal phosphate ỉs better than pyridoxỉne for 
OMitroQỉiig i<fiopathỉc ỉnnaatble epỉỉepsy. Arek Dừ Oùid 2005; 60: 512- 
15.

P a k n a r- p ia n la r a ry lh ro d y s e s ẩ ie ã a  tỵ n d r o m a . P y rid -  
o x in e , in  d o ses o ỉ 1 0 0  to  3 0 0  m g  d a ily , h a s  b e e n  u se d  su c- 
c e s s b illy 1 fo r tre a tin g  a n d  p re v e n tin g  p a lm a r-p la n ta r e ry -  
th ro d y se sth e s ỉa  sy n d ro m e  a sso d a te d  w ith  a n tin e o p la s tic  
th e ra p y  (se e  p . 7 3 0 .1 ).

1. Nagore E. a  đL Antíneopluỉk tberapy*induced palmir pỉantar 
eryứưodysestheáa ('hand-ỉooO syodrome: inddepce, reoognỉtỉoo and 
managemeDL Am  J  CUm Dermrtoỉ 2000; 1: 225-34.

P re m e n sb u a i s y n d ro m a . P y rid o x m e  h a s b e e n  v v id e ly  u se d  
in  th e  p re m e n stru a l sy n d ro m e  (p . 2 2 7 2 .3 ) d e sp ite  c o n tro - 
v e rs y  o v e r its  e fie c d v e n e ss . S o m e  c o n s id e r th a t d e p re ss iv e  
sym p to m s m a y  b e  p ro vo k e d  b y  p y rid o x ỉh e  d e b d e n c y  
b e cau se  o i  it s  ro le  a s a  c o e rư y m e  in  th e  p ro d u c tio n  o ỉ c e r- 
ta in  n e u ro tra n s m itte rs , b u t it  ỉs  d iffic u ỉt  to  a ttrttm te  a n y  ó f 
th e  o th e r sym p to m s o f th e  p re m e n stru a l sy n d ro m e  to  
p y rid o id n e  d e b d e n c y  a n d  d o ses o f 5 0  m g  a re  n o  m o re  
e b e c tiv e  th a n  a  p la c e b o . 1 A  sy s te m a tic  re v ie rv  ỉo u n d  th a t 
a h h o u g h  tre a tm e n t w ith  p y rid o x b ie  w a s m o re  e ữ e c tiv e  
th a n  p ìa c e b o , th e re  w a s in s u S d e n t h ig h -q u a lity  e v id e n c e  
to  re co m m e n d  it s  ro u tín e  u se  in  p re m e n stru a l sy n đ ro m e .2 

ữ  p y rid o x in e  is  u se d , th e  d o sag e  sh o u ld  b e re s tric te d  (se e  
E S e c ts  o n  th e  N e rv o u s S y s te m . b e lo w ) b e cau se  o f co n - 
ce m s a b o u t n e u ro to x id ty . 1 A lth o u g h  u n lic e n se d  in  th e  
U K . th e  BNF  su g g ests a n  o ra ỉ p y rid o x in e  d o se  o f 5 0  to  
1 0 0  m g  d a ỉly  ỉo r  p re m e n s tru a l sy n d ro m e .
1. We*t CP. th e  premenstruaỉ syndrane. Pracribers' J 1987; 27 (2): 9-15.

2. WyanKM,«íal.EfficacyaỉvỉỉaniinB<6ỉnthetreatixientoỉpremen5ưu. ỉ 
syndrome: systemadc reriew. BMJ1999; 318:1375-81.

3. Seveiino SK, Molỉne ML. Premenstnial syndrome: idendBcadcm an ỉ 
management Dntg1 1995; 49:71-82.

P r ím a iy  h y p e ro x n lu r io . P rim a ry  h y p e ro x a lu r ia  (a s  d is • 
t ín c i b o m  th è  v a rio u s  ío rm s  se c ó n d a iỹ  to  o th e r d iso rd e rs  I 
is  a  g e n e tìc  d ỉso rd e r c h a ra c te rise d  b y  e x c e ss iv e  sy n th e s ỉ i 
a n d  u r in a ry  e x c re d o n  o f o x a lỉc  a d d . T w o  ío rm s  a r  1 

k n o v m , ty p e  I  (h y p e rg ly c o lic  a d d u rỉa ) a n d  ty p e  n  (L -g ly  
c e ric  a d d ũ r ia ), a ssõ d a tẽ d  w ith  d iB e re n t e n zym e  d e ỉe c ti 
T h e y  a re  m a rk e d  b y  re c u rre n t c a ld u m  o x ã la te  ld d n e  
s to n e s , o r n e p h ro c a ỉd n o s is , le a d ỉn g  to  re n a Ị la ilu r t  
to g e th e r w ith  e x tra re n a l d e p o sitio n  o f c a ld u m  o x a la te  am  
b e q u e n tly  se v e re  p e rip h e ra l v a s c u la r in s u H d e n c y . T re a t 
m e n t w ith  h ig h  d o ses o ỉ p y rid o rd n e  m ay  h e lp  decreas<  
o x a la te  e x c re tỉo n  p a rtic u la r ly  in  ty p e  I  d ỉse a se , 1' 2 a lth o u g l 
re sp o n se  is  v a r ia b le .’  A  fe w  p a tíe n ĩs  m ay  re sp o n d  to  lo vvé  
(p h y s io lo g ic a l) d o scs .4 S u ch  ơ e a tm e n t c an  b e  u se d  w it} 
a n  o ra l o rth o p h o sp h a te  su p p le m e n t. w h ic h  h e lp s  re d u o  
re n a l d e p o sitio n  o f c a ld u m  o x a la te , a n d  th e  c o m b in a tio i 
a p p e a rs to  p re se rv e  re n a l h in c tio n . 5 T h e ra p y  w ith  m ag n es 
iu m  s a lts , p o ta ssiu m  d tra te , an d  th ia z id e  d iu re tic s  h a s a lst 
b een  su g g ested . 2 In  p a tie n ts  in  w h o m  re n a l la ilu re  d e ve l 
o p s, th e  re s u lts  o ỉ k id n e y  tra n sp la n ta tio n  h a v e  b een  d isap  
p o in tín g , d u e  to  d e p o sitio n  o f c a ld u m  o x a la te  in  th e  n e v  
tó d n e y , a lth o u g h  ư a n sp la n tin g  th e  liv e r  a s w e ll c an  c o r 
re c t th e  e n zym e  d e íe c L 1-4 P re -e m p tiv e  liv e r  tra n sp la n ta  
tio n , p e rỉo rm e d  b e fo re  re n a l ta ilu re  o r sy s te m ic  o x a lo s i 
h a s o c c u rre d . m ay  b e  a n  o p tio n . 2

1. Cochai p. Basmaỉsoo 0. Cuirent approaches to the managemeni 0 
primaiy hyperoxaỉuria. Arch Di% Oùlề 2000; 82: 470-3.

2. ManngeHa M. tt ai. The prỉmary hyperoxalurías. Qmtrib Ntphroi 2001 
136: 11-32.

3. Toussaint c . Pyrldoxỉne-responsivc PHỈ: treatmem. J Nephroi 1998; 1 
(suppl ỉ): 49-50.

4. Yendt HR, Cohanỉm M. Response to a physỉoiogìc dose of pyridoxine ỉĩ 
type I primary byperoxaluría. N Eĩỉgi j  Med 1985; 312: 953-7.

5. Milỉiner DS, tí ai. Resulỉs oí ỉong-term treatment with orthophosphatt 
and pyridoxine in patíems wltb prỉmary hyperoxaiuria. N Engi J Met 
1994:331: 1553-8.

6. Watts RWE. tí ai. ComUned hepadc and renal transplamation ii 
prìmary hyperaxaỉurỉa type L dinicaỉ repoit of nỉne casẽs. Am J Met 
1991; 90: 179-9B.

T b rd ìv e  d y s ló n e s ia . In  a  d o u b le -b lin d , c o n tro lle d , c ro ss 
o v e r stu d y , 1 d a ily  o ra l d o ses o f \ ita m in  B í 1 .2  g e ữ e c tiv e ly  
re d u c e d  th e  sym p to m s o f ta rd iv e  d y sk in e s ia  (se e  E x ư a -  
p y ra m id a l D iso rd e rs , p . 1 0 4 9 .2 ).

1. Lemer V, tí aL Vỉuinin B| ữeaunent íor tardive dyskỉnesỉa: * 
randomữed, double-bUnd. placebo^onsoUed* croỉsover study. J ơir 
Psychừrtry 2007; 68:1648-34.

A c f v e r s e  E ffe c ts  a n d  P t t a u H o n s

L o n g -te n n  u se  o ỉ la rg e  d o ses o í p y rid o x in e  is  a sso d a te d  vv ith  
th e  d e ve lo p m e n t o ỉ se v e re  p e rip h e ra l n e u ro p a th ie s ; th e  
d o se  a t w h ic h  th e se  o c c u r is  c o n tro v e rs ia l (se e  E líe c ts  o n  th e  
N e rv o u s S y s te m , b e lo w ).

Breeist fe e d in g . V ita m in  B (  is  e x c re te d  in to  b re a st m ilk .1J 
W h ile  so m e  h a v e  e xp re sse d  co n ce m  o Ỷ e r th e  in h ib it io n  o i 
b re a st m ilk  se c re tio n  b y  p y iid o x in e , 1 o th e rs  b a v e  c au - 
tio n e d  th a t p y rid o x in e  d e b d e n c y  m a y  cau se  se iz u re s  in  
th e  n e o n a te . 4 T h e  A m e ric a n  A cad e m y  o f P e d ia tric s  co n sid - 
e rs  th e  u se  o f p y rid o x in e  to  b e  u s u a lly  c o m p a tib le  v v ith  
b re a st íe e d in g . 5

1. West KD, Kirksey A. InOuence oí vỉtamin B4 intake on the content of the 
vtamin ỉn human milk. Am  J  Qin Nutr 1976; 29; 961-9.

2. Roepke JLBr IQrksey A. Yỉtamin B| nuolture đurỉng pregnancy and 
laaatỉoo; ỉ . Vhamin B|intake, leveỉs of the vỉtamin in bioỉogỉcal íỉuids, 
and cont&ỉon oí the lnfani at bỉrth. Am J  ơin Nvtr 1979; 32: 2249-56.

3. Greennee LB. Dangers vhamỉn B« in rnưsỉng moiben. N Engl J Med 
1979; 300:141-2.

4. Lande NL M ae oo dangers oi vỉumin Bt ỉn miràng mothers. N Engl J 
Med 1979; 300:926-7.

5. American Academy oi Pedỉatrics. 7he oans£er of đrugs and other 
Chemicals into human mllk. Euttaoia 2001; 108: 776-89. [Retlred May 
2010] ConectloCL ữiắ4 1029. Aỉso avaỉỉable at: bttp://aappoỉỉcy. 
aappũbHcxtkms.ữrg/cgỉ/comeniyỉuQ/pediatrics% 3bỉ08/3/776 (accessed 
09/01/06)

E ffe d s  o n  ih e  n é rv o u s  S y s te m . S e v e re  se n so ry  n e u ro p a th y  
h a s b e e n  d e sc rỉb e d  in  p a tie n ts  re c e iv in g  la rg e  d o ses o ( 
p y rid o x in e  (2  to  6 g d a ily ) ỉo r  p e rio d s o f 2 to  4 0  m o n th s . 1 

ĩh e re  h a s , h o w e v ẽ r, b e ẽ n  d eb a te  a s to  w h e th e r sm a lle r 
d o ses c a n  p ro d u ce  su c h  e ỉfe c ts . So m e c o n te n d  th a t 
a m o u n ts o ỉ p y rid o x in e  b e lo w  th is  le v e l a re  u n lik e ly  to  
p ro d u ce  to x ic  e tte c ts . 2-3 H o vve ve r, th e re  h a v e  b e e n  so m e 
case  re p o rts4-’  w ith  a m o u n ts u p  to  a b o u t 5 0 0  m g  d a ily  an d  
p ro lo n g e d  u se  o f e v e n  lo w e r d o ses (a b o u t 2 0 0  m g  d a ily  o r 
le s s ) m a y  a lso  c a u se  se n so ry  p e rip h e ra l n e u ro p a th y . 4' 7 

A b e r a  re v ie w  o ỉ th e  poss3> le to rd d ty  a sso d a te d  v v ith  
lo w e r d o ses o ỉ p y r id o x in e , p ro p o sa ls w e re  p u t ỉo n v a rđ  in  
th e  U K  to  lìm it  th e  d o se  b e e ly  a v a ila b le  in  d tte tary  su p p le - 
m e n ts to  1 0  m g d a ỉly ; P ro d u c ts su p p ly ỉn g  u p  to  5 0  m g 
d a ily  vvo u ld  c o n d n u e  to  b e a v a ila b le  b o m  p h a n n a d e s  an d  
h ịg h e r d o ses w o u ld  o n ly  b e  a v a ila b le  o n  p re sc rip tio n . 8 

T h e se  p ro p o sa ls w e re  h e a v ily  co n te ste d .*-’  A n  u p p e r le v e l 
o ỉ in ta k e  o f 5 0  m g d a ily  is  re co m m e n d e d  in  A u s tra lia , 7

All cross-reíerences reíer to entries in Volume A
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w h e re a s  a n  u p p e r lim it  o f lO O m g  d a ily  h a s b e e n  su g g ested  
in  th e  U S A .’

1. Schiumbuig H.«  o i Scmory ocuropíthy from pyridoxine atruse: a ncw 
megavitamỉn syndrome. N éngỉ J Med 1983; 309:445-8.

2. Paùíing L. Serôory neuropathy bom pyrỉdoxÌDC abuse. N Engi J  Med 
1984; 310:197.

3. Baker H, Prank 0. Sensory neuropathy írocn pyridữxine abuse. N En$i J 
Med 1984; 310:197.

4. Berger A. Schaumburg HH. More on neuropathy ừom pyridoxine abuse. 
N ẩngU M td  1984; 311: 986.

5. Waterston JA. GiHigan BS. pyridoxỉne neuropathy. Med J Ausí 1987; 
146: 640-2.

6. Dordaỉn G, DeSond D. Heuropatbỉes ì  la pyridoxine: revue de la 
Uttérature. ĩherapie 1994: 49: 333-7.

7. Adverse Drug Reacdons Advisory Commỉuee (ADRAC). High-dose 
Yỉỉamln B6 may cause pexỉpheral neoropathy. Aust Advtrx Drug Reađ 
Butt 2008; 27: 14-15. Also avaỉlabỉe ac http://www.tga.gov.àu/adr/ 
aadib/aadr0808.pdí (aecessed 26/01/09)

8. Coỉlier J. Vlttmin B-6: íood or medkỉne? BM J1998; 317: 92-3.
9. Anonymous. StỉO time íor ratkmaỉ debate about vỉtamỉn Đ*. Lanat 1998; 

351: 1523.

P o rp h y r ia . T h e  D ru g  D a tab ase  fo r A c u te  P o ip h y r ia , com - 
p ile d  b y  th e  N o n ve g ia n  P o rp h y ria  C e n tre  (N A P O S ) an d  
th e  P o rp h y ria  C e n tre  S tv e d e n , c la s s ih e s  p y rid o x in e  as n o t 
p o rp h y rin o g e n ic ; it  m a y  b e  u sed  a s  a  d ru g  o i  f ir s t  ch o ice  
a n d  n o  p re c a u tio n s  a re  n e e d e d . P y rìd o x a l p h o sp h ate  is  n o t 
c la ss iữ e d . 1

1. The Drug Database íor Acute Poiphyria. Avaỉlable at: htip://www. 
dnigs-poipbyria.org (accessed 07/10/11)

Interactìons :
P y rid o x in e  re d u c e s th e  e ííe c t x o l le vo d o p a  (se e  p . 9 0 8 .1 ), 
b ú t th is  d o es n o t OCCUT ư a  dopa d e c a rb o x y la se  ín h ìb ito r is  
a lso  g iv e n . P y rid o x in e  re d u c e ith e  a c t iv ity  o f a ltre ta m in e . I t  
h a s  a lso  b e e n  re p o rte d  to  d e ơ e a se  se ru m  c o n c e n tra tio n s o f 
p h e n o b a rb ita l (p . 5 3 8 .1 ) a n d  p h e n y to in  (p . 5 4 5 .2 ). M a n y  
d ru g s m a y  in ơ e a s e  th e  re q u ire m e n ts  fo r p y rid o x in e ; su ch  
d ru g s in d u d e  h y d ra la á n e , is o n ia h d . p e n itílla m in e , an d  o ra l 
c o n tra c e p tiv e s .

Pharmacokinetics
P y rid o x in e , p y r id o x a l, an d  p y rid o x a m in e  a re  re a d ily  
a b so rb e d  h o m  th e  g a s tro in te s tin a l t r a n  a fte r o ra l do ses 
a n d  a re  c o n v e rte d  to  th e  a c tiv e  fo rm s p y iid o x a l p h o sp h ate  
a n d  p y rid o x a m in e  p h o sp h a te . T h e y  a re  sto re d  m a in ly  in  th e  
liv e r  w h e re  th e re  is  o x id a tio n  to  4 - p y iid o x ic  a d d  a n d  o th e r 
in a c t iv e  m e ta b o lite s w h ic h  a re  e x c re te d  in  th e  u r in e . A s  th e  
d o se  in c re a s e s , p ro p o rtio n a lly  g re a te r a m o u n ts a re  e xc re te d  
u n ch a n g e d  in  th e  u iin e . P y rid o x a l c ro sse s th e  p la c e n ta  an d  
is  d is trib u te d  in to  b re a st m ilk .

Human Requỉrements
F o r a d u lts , th e  d a ily  re q u ire m e n t o ỉ p y rid o x in e  ú  p ro b a b ly  
a b o u t 1 .5  to  2  m g a n d  th is  a m o u n t is  p re se n t in  m o st n o rm a l 
d ie ts . T h e  re q u ữ e m e n t te n d s to  in c re a s e  a s p ro te in  in ta k e  
in c re a s e s  d ue to  th e  ro le  o f th e  v ita m in  in  a m in o  a d d  
m e ta b o lism . M e a ts , e sp e d a lly  d ú c k e n , k id n e y , a n d  liv e r , 
c e re a ls , eg g s, f is h , a n d  c e rta in  v e g e ta b le s an d  íru its  a re  good 
so u rc e s o f p y rid o x in e .

U K  a n d  u s  re co m m e n d e d  d ie ta ry  in ta k e . In  th e  U K 1

d ie ta ry  re íe re n c e  v a lu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b e e n  p u b - 
lis h e d  fo r v ita m in  B í a n d  s im ila r ly  in  th e  U S A  reco m - 
m e n d e d  d ie ta ry  a llo w a n c e s  (R D A s ) h a ve  b e e n  se t.2 D if-  
íe rin g  a m o u n ts a re  reco m m en d ed  fo r in ía n ts  an d  
c h ild re n  o f v a ry in g  ag e s, fo r a d u lt m a le s an d  ỉe m a le s , 
a n d  d u rin g  p re g n a n cy  an d  la c ta tio n . In  th e  U K  th e  
re íe re n c e  n u tr ie n t in ta k e  (R N I) is  lS m ic ro g ra m s  p e r g o f 
p ro te in  d a ily  fo r a d tilt m a le s an d  fe m a le s a n d  th e  e sti-  
m ated  a ve ra g e  re q u ìre m e n t (E A R ) is  13 m icro g ra m s p e r 
g o f p ro te in  d a ily  fo r th e  sam e  g ro u p . In  th e  U S A  th e  
R D A  fo r a d u lt m en  ra n g e s fro m  1 .3  to  1 .7  m g d a ily  an d  
th a t fo r a d u lt w o m e n  ra n g e s fro m  1 .3  to  1 .5  m g d a ily . 2 

T h e  to le ra b le  u p p e r in ta k e  le v e l is  100 m g d a ily .2 T h e  
E x p e rt G ro u p  o n  V ita m in s  a n d  M in e ra ls 3 h a v e  e stab - 
lis h e d  a  sa íe  u p p e r le v e l (S U L ) ío r  v ita m in  B 6 o f 
1 7 0  m lc ro g ra m s/k g  d a ily . F o r reco m m en d ed  ỉlm its  in  
d ie ta iy  su p p le m e n ts see  E ííe c ts  o n  th e  N e rvo u s S yste m , 
p . 2 1 0 6 .3 .

1. DoH. Dỉetary reíerence values íor food energy and nutrieots ỉor the 
United Kỉngdom: report oí the pancl an dietary reíerence values oỉ the 
commỉttee on medieal aspects oí ỉood poỉicy. Repơrt on heahh and soríal 
ỉubịcữs 4 Ỉ. London: HMSO, 1991.

2. Standing Committee on the SáentiSc Evaluation oỉ Dietary Reíerence 
ỉntakes oi the Food and Nutritỉon Board. Dietary Refertnce ỉrìĩaka for 
thiamm, nboỊlavin, rtiaàn, vitamin J9fr foỉềU. vitamin Bu, paniothtnk aàd. 
biotín, and àĩoline. Washingtoa DC; National Acaderay Press, 2000. Aỉso 
avaiỉable ac http://wviw.nap.edu/openbook-php?isbn*03090ó5542 
(accessed 21/07/08)

3. Expert Group on vítamỉns and Mỉneraỉs. Sale Ưpper Levels for vỉtamỉns 
and mỉnerals (May 2003). Avaỉỉabỉe ac hnp://www.food.gov.uk/ 
multỉmedia/pdfs/vitmm2003.pdf (accessed 09/01/06)

P r e p a r a t io n s

P ro p rie ta ry  Preporahons (d e ta ils a re  g ivcn  in  V o ỉum e B )

S ing le  ingrod ioA t Prep on d io n s. Arg.: B en ad o n ; Austral.: P y ro x- 
in ; Bđg.. B e d o x in e t; B ro s .: Fo n to -V it B 6 f ;  M e ta d o xil; N eu ri

B 6 ; S e is-B ; Canad.: B -n atab  ơ tũe .  V ita b e ; Oiina: F e i L i G u  ( $  
ý ] t ) ;  G anM n  c tì-# ? ); H ao Q iang  (H ỉẵ ) ; B e  A o  (% flk ); Shien 
K a i N eng ( Í S l t Ẽ ) ; X in  u  D e ( f lb y j) ;  Denm.: B iO rto  B 6 ; 
Sup er B 6 ;  Fin.: H e k sa v itt; V ita -B 6 ;  Fr.: B e d la n ; D en n o  6 ;  Ger.: 
B 6 -A S m e d ic  B , V ico tra t; B o n a sa n ỉtt; N o vứ e ll B « ; Gr.: B e d la n ; 
B en ad o n ; B e s ix ; B e x iv it; Hong Kong-. P y rib io n t; P y r ix in t ; 
Su p er B 6 f ;  Hung.: B e re s B 6 ;  Fe ro g lo b in -B 1 2 ; M e ta d o x il; India: 
A b ix ; A ló o liv ; B en ad o n ; Cobal P o rte ; In g a v ỉt B 6 ;  M e ta d o xil; 
P y rico n tin ,- I n d o n Lico n am ; S to p m u n t: Irt:  C o m p lo m en tt; 
Israel: A n a a o đ y n e ; B -S ix ; ItaL: B en ad o n ; M etad o xiL' X a n tu ré - 
n a s i; Malaysũr. U pha B 6 ;  Mex.: A b rixo n e ; P o rtíc a l: M e ta sin ; 
V a lp a rin a t; P h ữ ip p D rexab io n ; H yb u tin ; Ja g a ; L ix tre s s ; M ega- 
n e rv ; N e rv a S l; N e rv ila n : N eu ro -B 's; N eu ro b exo l; N eu ro b io n ; 
N e u ro lin k ; P o ly n e rv ; P y ric a r; Su p ran eu ro n ; V in e u ro n ; PorL: 
B en ad o n ; Rus.: M etad o xil (M naaoKCH n); V ỉtagam m a
(BiTTaraM M a); SAfr.:  B e e s ix t; La c to se c  Spain: B e n ad o n ; C on- 
d u ctasa ; SwetL: Benadon-h Switz.: B en ad o n ; Thai.: B  S ix  P ; B - 
6 ; B 6 -5 0 ; B e s ix ; B io v it B 6 ;  Jo te x in ; M eg a-B ; M e u d o x il; Turk.: 
B . V ig e n ; L ib a v it B fc- P o stad o xin e ; Venez.: B e p lu s; B ip r in ; C lo - 
d o xú i; S u p rab io n .

Muhỉ-ingredient Preparations. Numerous preparations are listed 
in Volume B.

Usod a s a n  a d Ịu n d  in :. Canad.: Iso tam in e  B ; G e r Iso á d  com p 
N ; te b e sium ; Bong Kong: T iìs o ío n t : Indũr. B e co x  R H ; B lc o x  
K id ; B in e x ; C a v ite r F D ; C x-3 ; C x -4 ; C x-5 ; G oco x C om pound ; 
Iso k in -3 0 0 ; M ycodot K it  M yco d ot-4 ; M yco d o t-E ; M yco d ot-Z ; 
R ifa  E ; R U a; W o kex-2 ; W o kex-3 ; W o kex-4 ; I n d o n b acb u tlN H ; 
E ra b u to l P Iu s ; IN H -C ib a ; IN H A ' In o x ìn : K a p e d o xin ; M ed in h - 
O D f; M ed itam -6 f ;  M yco th am b in -IN H t; N ia d ỉo n -6 ;  N ia z ito l; 
P ch a d o x in ; P u lm o lin t; P u ln a ; P y ra v it P y r iío rtt ; S a n tib i P lu s; 
S u p ra á d ; T B  V it 6 ; ItaL: E ta n ico á d  B 6 ; phữipp.: C o m b iK id st; 
C o m p rile x ; C u rah d  (R e ío rm u ỉa te d ); E th a m iá d ; E th i 4 0 0 ; E u ro - 
co x in : Iso d e x id ; Iso p rim ; Iso x in ; K id z  K ỉt  2 ; K id z  K it  3 ; N ice- 
ta lt ; O d in ah ; P u lm o d rin ; R eíam  D u o f: R e ỉam  Ped ia  K it-Ị-; S tha- 
m izid e ; SV M -Po lyp ac-A + ; T e c h xa ío rt; T e ro z id ; T ris o fo rtt; 
V a m so x id t; PoL: Lakto m ag  B^  Rtts.: C o xe rin  p lu s (KoKcepHH 
Ilm o c); C yd o  P lu s ( U h k j i o  H íd o c ) ;  Isocom b (H30XOKÕ); Iso zid  
Com p (ỈĨ303H A KoM n); La slo n v ỉta  (JIacnoH BH ta); Lom ecom b 
( J I o m c k o m 6 ) ;  Protiocom b (IIporBO KO H S); P ro tu b -2  (n p 0Ty6 -2 ) ; 
Pro tub -5  (IIp ơ ty 6 -5 ); P ro tub-Lom e (IIp o ĩy 6 -JIO M e); P ro m b vita  
(Ilp ơ ryổ B H Ta); R ep in  B . (Pem ni B t ) ; R ezo n isa te  P Iu s (PeaoraoaT 
rbnoc); R ilaco m b  (PuộaxoM ỗ); T u b a v it (T y ỗ a a itr); Spain: C em i- 
don B 6 ; T is o b riít ; Turk.: Iso v iL

Homoeopalhk Prapanrtions. Ger.: Infi-Symphytum; NeyFoc Nr 
69; NeyGero Nr 64; NeyGeront Vitalkapsein A.

Pharm acopoeial P rep ara iio n s
BP 2014: Pyridoxine Tablets; Vitamins B and c lnjectìon;
BPC 1973: Sưong Compound Vitamin B Tablets;
USP 36: Oil- and VVater-soluble Vỉtamins Capsules; Oil- and 
Water-soluble Vitamins Oral Soluúon; Oil- and Water-soluble 
Vitamins Tablets; Oil- and Water-soluble Vítamins with 
Minerals Capsules; Oíl- and Water-soluble Vitamins with 
Minerals Oral Solution; Oil- and Water-soluble Vitamins tvith 
Minerals Tablets; Pyridoxine Hydrochloride Injection; Pyrid- 
oxine Hydrochloride Tablets; Water-soluble Vltamins Capsules; 
Water-soluble Vitamins Tabltts; Water-soluble Vitamins with 
Mincrals Capsules; Water-soluble VUamins with Minerals 
Tablets.

Vitamin B12 Substances
Vitamina B12; BurraMHHbi rpyiinbi B12.

V ita m in  B ]2  is  th e  n am e  g e n e ra lly  u sed  fo r a g ro u p  o f re la te d  
c o b a lt-c o n ta in in g  co m p o u n d s, a lso  kn o vvn  a s c o b a la m in s , o f 
vvh ich  cya n o co b a la m in  an d  h y d ro xo co b a la m in  a re  th e  
p rin d p a l ío rm s in  c lin ic a l u se .

Cobamamide ipiNNi

Adenosylcobalamin; Cobamamida; Cobamamidum; Coen- 
zyme B ,j; Dibencoáde; Dibenzcozamide; Dimebenzcoza- 
mide; Kobamamid; Ko6a*«MMfl.
Inner salt of the Co-(5'-deoxyadenosine-5') derivative of the 
3'-ester of cobinamide phosphate with 5ố-dimethyl-1-a-0- 
ribofuranosylbenzímidazole. .
C72H,00CoN,8O,7P=l 579.6 
ó ís  —  13870-90-1.
ATC —  B03BA04.
ATCVet— QB03BA04.

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

Cyanocobalamin /SA N , rìNN)

Cianocobalamina; Cianokobalamin; Cianokobalaminas; 
Cobamin; Cyanocobalaminé; Cyanocobalaminum; Cyano- 
kobalamin; Cycobemin; Cỵịanokobalamina; Kyanokobala- 
mi n;  S i y ạ n o k o b a l a mi n ;  S y a n p k b b a l a mi i n i ;  
UnaHOKOõa/iaMMH.
Coa-[a-(5ị6-Dimethylben2imidẳĩòly0]<o(ì-cyanocobamide. , 
C«3HffiCoNI40 ,4P=l 355.4 ■
C4S—  68-19-9.
ATC — 803BA01.

ATQVeF—-QBO38A0ĩ:
UNlf- f̂P6YOẼG2Ọ4. ;■

P h a rm a co p o e ía s . In  ơ iin ., Eur. (see  p . v i i ) , ỉnt., Jpn, u s , a n d  
VừL
P h . E u r . 8 :  (C y a n o c o b a la m in ). A  d a rk  re d , c ry s ta llin e  
p o vvd e r o r d a rk  re d  c ry s ta ls . T h e  a n h y d ro u s  su b sta n ce  is  
v e ry  h yg ro sco p ic . S p a rin g ly  so lu b le  in  w a te r a n d  in  a lc o h o l; 
p ra c tic a lly  in so lu b le  in  a ce to n e . S to re  in  a irtig h t c o n ta in e rs . 
P ro te c t fro m  lig h t
U S P  3 6 : (C y a n o c o b a la m in ). D a rk  re d  c ry s ta ls  o r a m o rp h o u s 
o r c ry s ta llin e  re d  p o w d e r. In  th e  a n h y d ro u s fo n n  it  is  v e ry  
h y g ro sco p ic  an d  w h e n  e xp o se d  to  a ỉr  it  m a y  ab so ib  a b o u t 
1 2 %  o ỉ w a te r. S o lu b le  1 in  8 0  o ỉ w a te r ; so lu b le  in  a lc o h o l; 
in so lu b le  in  a ce to n e , in  c h lo ro ỉo rm , a n d  in  e th e r. S to re  in  
a irtig h t c o n ta in e rs . P ro te c t ừ o m  lig h t.

Hydroxocobalamin /8'AN, USAN, rtNNỊ
Hidroksokobalamin; Hidroxocobalamma; Hydroksikobalamn- 
ni; Hydroxikobalamin;'hlydroxocobalamíne;vHydroxocobala- 
minum; Hydroxyeobalạmínum; Idrossocobalamina; rnapoK- 
coKOồanaMMH. ' •
Coa-[a-(5,6-Đimethylbenzimidazolyl)]-Co(3-hydroxocoba- 
mide. ■
C62H 89C oN i30 |5P= l 3 4 6 .4  
CAS— 13422-51-0.
ATC —  B03BÁ03;. V03AB33.
ATC Vet — QB03BA03; QV03AB33.
UNII —  Q40X8H422O.

NOTS. T h e  h y d ra te d  fo rm  o f h y d ro xo co b a la m in  h a s  b een  
re íe rre d  to  as a q u o c o b a la m in .
P h a rm a co p o e ia s . In  Im. a n d  u s.

U S P  3 6 : (H y d ro x o c o b a la m in ). D a ik  re d  c ry s ta ls  o r re d  
c ry s ta llin e  p o w d e r. Is  o d o u rle ss o r h a s  n o t m o re  th a n  a 
s lig h t a ce to n e  o d o u r. T h e  a n h y d ro u s  ío rm  is  v e ry  
h y g ro sco p ic . S o lu b le  ỉ  in  5 0  o f w a te r an d  1 in  1 00  o f 
a lc o h o l; p ra c tic a lly  in so lu b le  in  a ce to n e , in  c h lo ro ío n n , in  
e th e r, an d  in  b e n ze n e ; sp a iin g ly  so lu b le  in  m e th y l a lc o h o l. 
p H  o f a 2 %  so lu tio n  in  w a te r is  b e tvveen  8 .0  an d  1 0 .0 . S to re  
in  a irtig h t c o n ta in e rs  a t a te m p e ra tu re  o f 8  d eg rees to  15 
d e g re e s. P ro te c t fro m  lig h L

Hydroxocobalamin Acetate ỊBANM, riNNMỊ
Acetato de hiđrõxocobalamina; Acetatocobalamin; Hidrok- 
sokobalamino ácetatas; Hidroxocobalamina, acetato de; 
Hidroxòkobalấmịh-acetát; HýdroksọkobalamiiniasetBàtti;- 
Hydroxocobalaminacetat; Hydroxocobalamine, Acétate d'; 
Hydroxòcobalamini acetas; Hydroxokobalamín acetắt; 
Hydroxokobalaminacetat rnflpoKCOKOÕạnaMMHa ALteraT. 
Ó 4H 93Co N ,3 0 ,7P = 14 0 6 .4  
ỚS — 22465-48-1.
UNII —  S535M27N3Q.

P h a rm a co p o e ia s . In  Eur. (se e  p . v ii) , Jpn. an d  Viet.
P h . E u r . 8 :  (H y d ro xo co b a la m in  A c e ta te ). A  d a rk  re d , v e ry  
h y g ro sc o p ic  c ry s ta llin e  p o vvd cr o r d a rk  re d  a y s ta ls . S o lu b le  
in  w a te r . So m e d e co m p o sitio n  m ay o c c u r o n  d ry in g . S to re  
a t a te m p e ra tu re  b e tw e e n  2  d eg rees a n d  8  d eg rees in  a irtig h t 
c o n ta in e rs . P ro te c t h o m  lig h t.

Hydroxocobalamin Chloríde IBANM, HNNMI 
Cloruro de hidroxocobalamina; Hidroksokobalamino chlor- 
idas; Hidroxocobalamina, dornro de; Hidroxokobalamin- 
klorid; Hydroksokobalamiinikloridi; Hydroxocobalámine, 
Chloaire d'; Hydroxocobalaminhydrochlorid; Hydroxocoba- 
lamini chloridum; Hydroxocobalamini Hydrochloridum; 
Hydroxokobalamin hydrochlorid; Hydroxokobalaminklorid; 
TnqpoKcxiKoóanaMMHa Xnopnq.
C S2H9oC IC o N ,30 ,sP = 1 3 82 .8

P h a rm a co p o e ia s . In  Eur. (se e  p . v ii) , Int., a n d  Viet.
P h . E u r . 8 :  (H y d ro xo co b a la m in  C h lo rid e ). A  d a rk  ie d , v e ry  
h y g ro sc o p it c ry s ta llin e  p o w d e r o r d a rk  re d  c ry s ta ls . S o lu b le  
in  w a te r . Som e d e co m p o sió o n  m ay  o c c u r o n  d ry in g . S to re  
a t a te m p e ra tu re  b e tw e e n  2  d eg rees a n d  8  d eg rees in  a irtig h t 
c o n ta in e rs . P ro te c t h o m  lig h L

Hydroxocobalamin Sulfate ỊBANM, riNNMi 
Hidroksokobalamino. sulíatas; Hidroxocobalamina, sulíato. 
de; Hidroxotofcạlarnfn-sziilfét; Hydroksokobalarnịlnisulfaatti; 
Hydroxc)Co.balarnin5ulphạtẹ;Hydroxcx:<3balannine,,Suifated’; 
Hydroxocobalạmíni Sutfas;iHydroxocobaỊaminsulfat; Hydrò- 
xõkobalamin: Sú1fãt; Hỵdroxokobalaminsulfat; ‘ ’Sulfetó. .dè 
hidroxocobalamiha; ĨMApoKCOKOỗaBaMtiHa Cy/ib(|)aT.

P h a rm a c o p o e ia ỉ. In  Eur. (se e  p . v il) , Int., an d  Viet.
P h . E m . 8 :  (H y d ro xo co b a la m in  S u lía te ). A  d a rk  re d , v e ry  
h y g ro sco p ic , c ry s ta llin e  p o w d e r o r d a rk  re d  Q -ysta ls. S o lu b le

The Symbol t  denotes a preparation no longer actively marketed

http://www.tga.gov.%c3%a0u/adr/
http://wviw.nap.edu/openbook-php?isbn*03090%c3%b35542
http://www.food.gov.uk/
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in  v v a te r. S o m e  d e c o m p o ã tìo n  m a y  o c c u r o n  d ry in g . s to re  
a t a  te m p e ra tu re  b e tvve e n  2  d e g re e s a n d  8  d e g re e s in  a irtíg h t 
c o n ta in e is . P ro te c t fro m  lig h t .

Mecobaiamin (BAN, USAN, p iN N i_____
:À te c o b a la rt^ ỉM Ể Ịa b a ia rn in « .M e c o ÌM lã iT iÌn ụ (F ẽ  M e th ý lc o í
balam in ;M eKO Õ anaM M H .* % . " ' í ' ì ,

:C o a ^ ta -{5 (6 -O ta e th y Jb e rt2 im ld a z o ly J)]-C b p -m e th y lG o b a ^  
/n id e . : .  • t  '  -í'
CS3H?,CoN,30,«P=13444' - > '
CAS —  13422-55-4. ~  -  ' ' ĩ
'ATC — B03BA05. * ' '
~ÁTCVet — ÓB03BA0S.' -  ‘ :i : •
UNII — BR1SN1JS2W..................

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

ưses onc/ Administration
V ỉta m in  B i2,  a  v v a te r-so ỉu b le  v ita m in , o cc u rs  in  th e  b o d y 
m a in ly  a s m e th y lc o b a la m in  (m e c o b a la m in ) a n d  as 
a d e n o sy lc o b a la m in  (co b a m an ũ d e ) a n d  h y d ro x o c o b a la m in . 
M e co b a la m in  a n d  co b a m am id e  a c t a s c o e n zy m e s in  n u d e ic  
a d d  s y n th e s is . M e co b a la m in  is  a lso  d o se ly  in v o lv e d  w ith  
ío lic  a tíd  in  se v e ra l ú n p o rta n t m e ta b o lic  p a th w a y s .

V ita m in  B i2 d e h d e n c y  c a n  o c c u r in  s t r ia  v e g e ta ria n s 
v v ith  a n  in a d e q u a te  d ie ta ry  in ta k e , a lth o u g h  it  m a y  ta k e  
m a n y  y e a rs  b e ỉo re  a  d e h d e n c y  is  p ro d u ce d . D e S d e n c y  is  
m o re  lik d y  ỉn  p a tie n ts  w ith  m a la b so rp tio n  sy n d ro m e s o r 
m e ta b o lic  d iso rd e rs . n itro u s  o x id e -m d u c e d  m e g a lo b la s to s is , 
o r a fte r g a stre cto m y  o r e x te n s iv e  ile a l re s e c tío n . D e h d e n c y  
le a d s to  th e  d e v e lo p m e n t o f m e g a lo b la s tíc  a n a e m ia s an d  
d e m y e lin a tio n  an d  o th e r n e u ro lo g ic a l d am ag e . A sp e d h c  
a n a e m ia  k n o w n  a s p e m id o u s  a n a e m ia  d e ve lo p s in  p a tie n ts  
w ith  a n  a b se n ce  o ỉ th e  in tr in s ic  ía c to r  n e c e ssa ry  fo r good 
a b so rp tio n  o ỉ th e  v ita m in  tro m  d ie ta ry  so u rc e s.

V ita m in  B u  p re p a ra tio n s  a re  u se d  in  th e  tre a tm e n t an d  
p ie v e n tio n  o t  v ita m in  B u  d e h d e n c y . I t  is  e s se n tia l to  
id e n tìíy  th e  e x a a  c a u se  o f d e Đ d e n c y , p re ỉe ra b ly  b e ỉo re  
s tạ rtin g  th e ra p y . H y d ro x o c o b a la m in  is  g e n e ra lly  p re le rre d  
to  c y a n o c o b a la m in ; it  b in d s  m o re  E rm ly  to  p la sm a  p ro te in s  
a n d  is  re ta in e d  in  th e  b o d y  lo n g e r (s e e  u n d e r 
P h a rm a c o k in e tic s , p . 2 1 1 0 .2 ). C y a n o c o b a la m in  a n d  
h y đ ro x o c o b a la m in  a re  g e n e ra lly  g iv e n  b y  th e  in tra m u s c u la r 
ro u te , a lth o u g h  c y a n o co b a la m in  m a y  b e  g iv e n  o ra lly  o r 
su b c u ta n e o u s ly , o r in tra n a s a lly  (se e  a lso  u n d e r A d m in is - 
tra tio n , b e lo w ). O ra l c y a n o c o b a la m in  m a y  b e  u se d  in  
tre a tin g  o r p re v e n ú n g  v ita m in  B i2 d e H d e n cy  o f d ie ta ry  
o rig in .

In  th e  U K , re co m m e n d e d  d o ses ỉo r  p e rn id lo u s  a n a e m la  
a n d  o th e r m e g a lo b la s tic  a n a e m ia s a re  as ỉo llo w s :
•  in  p a tie n ts  without nairological in vo h tm m t  d o ses a re  

h y d ro x o c o b a la m in  (o r  c y a n o c o b a la m in ) 2 5 0  to  
1 0 0 0  m ic ro g ra m s in tra m u s c u la r ly  o n  a lte m a te  d a ys ÍO T  
1 to  2 w e e k s , th e n  2 5 0  m ic ro g ra m s w e e k ly  u n t il th e  
b lo o d  c o u n t re tu m s  to  n o rm a l. M a in te n a n c e  d o ses o f

. lO O O m icro g ram s a re  g iv e n  e v e ry  2  to  3  m o n th ỉ a s 
h y d ro x o c o b á la m in . o r m o n th ly  a s cy a n o co b a la m in

• ư th e re  is  ncurologừal invobitment, h y d ro xo co b a la m in  o r 
c y a n o c o b a la m in  m a y  b e  g iv e n  in tra m u s c u ỉa iỉy  in  do ses 
o f lO O O m iao g ra m s o n  a lte m a te  d a y s a n d  c o n tin u e d  fo r 
a s  lo n g  a s im p ro v e m e n t OCCUTS. M a in te n a n c e  d o ses o ỉ 
lO O O m icro g ram s a re  g iv e n  e v e ry  2  m o n th s a s h y d ro xo - 
c o b a la m in . o r m o n th ly  a s c ya n o co b a la m in

•  fo r  th e  propkylaxừ o í  a n a e m ia  a sso d a te d  w ith  v ita m in  B i2 

d e h d e n c y  re s u ỉtin g  fro m  g a stre c to m y  o r m a la b so rp tìo n  
sy n d ro m e s h y d ro x o c o b a la m in  m a y  b e  g iv e n  in  d o ses o f 
1 0 0 0  m ic ro g ra m s in tra m u s c u la r ly  e v e ry  2  o r 3 m o n th s o r 
c y a n o c o b a la m in  in  d o se s o f 2 5 0  to  1 0 0 0  m ic ro g ra m s 
in tra m u s c u la tiy  e a ch  m o n th

•  ỉo r  v ita m in  B i2 d e h d e n c y  o f dùtary  o r ig in , o ra l 
c y a n o c o b a la m in  5 0  to  1 5 0 m ic ro g ra m s m a y  b e  ta k e n  
d a ily  b e tvve e n  m e a ls . F o r d is c u s s io n  o ỉ o ra i cy a n o co b a l- 
a m in  th e ra p y  fo r th e  tre a tm e n t o f p e m id o u s  a n a e m ia . 
se e  A d rn in is tra tio n , b e lo w

L o w e r d o ses o i  b o th  c y a n o c o b a la m in  a n d  h yd ro xo co b a l- 
a m in  a ie  re co m m e n d e d  fo r  p e m id o u s  a n a e m ia  in  th e  U S A :
•  ỉo r  trcatmeĩtt. th e  u s u a l in tra m u sc u la T  o r su b c u ta n e o u s 

d o se  o f c y a n o c o b a la m in  is  1 0 0  m icxo g ra m s d a ily  ỉo r  6  o r 
7  d a y s ; ũ  th e re  ìs  a  re sp o n se , a  ỉu r th e r  7  d o ses m a y  b e 
g iv e n  o n  a lte m a te  d a y s , th e n  e v e ry  3 to  4  d a y s fo r 2  to  3 
v v e e k s . F o r h y d ro x o c o b a la m in  th e  u su a l in tra m u s c u ỉa r 
d o se  is  3 0  m ic ro g ra m s d a ily  íor 5  to  1 0  d a ys

•  fo r  maãtíenana, m o n th ly  in ịe c t io n s  o f c y a n o co b a la m in  
ỈO O m ia o g ra m ỉ (in tra m u s c u la r iy  o r s u b c u ta n e o u s ly ), o r 
in tra m u s c ũ la r h y d ro x o c o b a la m in  1 0 0  to  2 0 0 m icro g ra m s 
a re  g iv e n . In tra n a s a l p ie p a ra tio n s  o ỉ c ya n o co b a la m in  a re  
a lso  a v a ila b le  fo r m a in te n a n c e  th e ra p y  in  th o se  v v ỉth o u t 
n e u ro lo g ic a l in v o h re m e n t A n  ỉn it ia l d o se o f 5 0 0 m ic r-  
o g ram s (a s  o n e  5 0 0 -m ic ro g ra in  s p ra y  iù  O ne n o s tr il) is  
g iv e n  o n ce  w e e k ly  a n d  th e n  a d ju ste d  a cc o rd in g  to  
re sp o n se . A lte m a tiv e ly , a n  in it ia ỉ d o se  o f 5 0 m ic ro g ra m s 
(a s  o n e  2 5 -m ic ro g ra m  sp ra y  in  e a c h  n o s tr il) is  g iv e n  o n ce  
d a ily , a n d  c a n  b e  in c re a s e d  to  rv v ic e  d a ily  ư  re q u ire d

• in  p a tie n ts  w ith  n o rm a l g a s tro in te s tin a l a b so rp tio n . o ra l 
c y a n o co b a la m in  d o se s o f 1 to  2 5  m ic ro g ra m s d a ily  a re  
c o n s id e re d  s u ffid e n t a s a  dietary supplement (se e  a lso  
A d m in is tra tỉo n , b e lo w )

T re a tm e n t o ỉ v ita m in  B ,2  d e S d e n c y  u s u a lly  re s u lts  in  ra p id  
h a e m a to lo g ic a l im p ro v e m e n t a n d  a  s t r ik ỉn g  d in ic a l 
re sp o n se . Ẽ o tv e v e r , n e u ro lo g ic a l sy m p to m s re sp o n d  m o re  
s lo w ly  a n d  in  so m e  ca se s re m iss io n  m a y  n o t b e  c o m p le te .

C o b am am id e  a n d  m e co b a la m in  m a y  a lso  b e  u se d  ío r  
v ỉta m in  B i2 d e ữ d ẹ n c y .

H y d ro x o co b a la m in  m a y  a lso  b e  g iv e n  in  th e  tre a tm e n t o f 
to b a c c o  a m b ly o p ia  a n d  L e b e r t  o p t ic  a t r o p h y ; in it ia l 
d o ses a re  lO O O m icro g ram s d a ily  fo r 2  w e e k s  in tra m u sc u -  
la r iy  fo ilo w e d  b y  lO O O m icro g ram s tw ic e  w e e k ly  ỉo r  as lo n g  
a s im p ro v e m e n t is  m a ỉn ta in e d . T h e re a h e r, lO O O m icr- 
o g ram s is  g iv e n  e v e ry  ỉ  to  3 m o n th s .

H y d ro x o co b a la m in  is  a lso  u se d  fo r th e  ư e a tm e n t o f 
k n o w n  o r su sp e c te d  c y a n id e  t o x id t y  (se e  b e lo v v ). E a c h
2 .5  g v la l o f h y d ro xo co b a la m in  is  re c o n stiru te d  v v ith  lO O m L 
o ỉ d ilu e n t, p re le ra b ly  so d iu m  c h lo rid e  0 .9 % . T h e  s ta rtin g  
d o se fo r a d u ỉts  is  5 g  in tra v e n o u s ly  o v e r 15 m in u te s . 
D e p e n d in g  o n  th e  s e v e r ity  o f th e  to x id ty  an d  th e  d in ỉc a l 
re sp o n se , a se co n d  d o se  o f 5 g  m ay  b e  in lu s e d  o v e r 15 
m in u te s  to  2  h o u rs .

F o r a d m in is tra tio n  in  c h ild re n , see  b e lo w . 
C ya n o co b a la m in  a n d  h y d ro xo co b a la m in  a re  a lso  u sed  in  

th e  S c h illin g  te s t  to  in v e s tíg a te  v ita m in  B u  a b so rp tio n  an d  
d e S d e n c y  S ta te s. T h e y  a re  g iv e n  in  a n o n -ra d io a c tìv e  lo rm  
w ỉth  cya n o co b a la m in  ra d io a c tiv e ly - la b e lle d  v v ith  c o b a lt-5 7  
(p . 2 2 2 3 .3 ) o r c o b a lt-5 8  (p . 2 2 2 3 .3 ) a n d  th e  a m o u n t o f 
ra d io a c tiv ity  e xc re te d  in  th e  u rin e  c a n  b e  u se d  to  a sse ss 
ab so rp ó o n  s ta tu s . A  d iỉỉe re n tia l S c h illin g  te s t, in  w h ic h  th e  
ỉo rm s  o ỉ c y a n o c o b a la m in  a re  g iv e n  u n d e r d iỉle re n t 
c o n d itìo n s  (su c h  a s w ith  in tr in s ic  ía c to r , a n tib a c te ria ls , o r 
p a n c re a tíc  e n zy m e s) c a n  p ro v id e  in ío rm a tio n  a b o u t th e  
c a u se  o ỉ th e  m a la b so rp d o n .

A d m in is ira t io n . T h e  s m a ll a m o u n ts o f v ita m in  B i2 p re se n t 
in  th e  d ỉe t a re  ab so rb ed  h o m  th e  g a s tro in te s tỉn a l tra c t b y  
a n  a c tiv e  p ro ce ss th a t in v o lv e s  b in d in g  w ith  in ơ in s ic  ỉa c - 
to r . A s  in tr in s ic  fa a o r  is  a b se n t in  p a tie n ts  vvh o  h a v e  
d e ve lo p e d  p e rn id o u s  a n a e m ia  it  h a s o h e n  b e e n  assu m ed  
th a t oral v i ta  m in  B )2 p re p a ra tío n s  v v ill th e re ỉo re  b e in e ữ e c- 
t iv e . H o vve ve r, a b o u t 1 %  o f a n  o ra l d o se  is  ab so rb ed  b y  
p a ss iv e  d iííu s io n , an d  w ith  la rg e  d o ses th is  a m o u n t m ay  
b e  s u ỉh d e n t fo r th e ra p y . T h u s  a tte n tío n  h a s  b e e n  g iv e n  
a g a in  to  th e  u se  o f o ra l c o b a la m in s fo r th e  tre a tm e n t o ỉ 
p e m id o u s  a n a e m ia .1'*  O ra l c y a n o co b a la m in  2 0 0 0  m ic r-  
o g ram s d a ily  w a s a s e ữ e c tiv e  a s in tra m u s c u la r th e ra p y  in  
p a tỉe n ts  w ith  v ita m in  B i2 d e h d e n c y  in  a  c o m p a ra tiv e  
s tu d y .’  So m e n o w  c o n s id e r th a t o ra l d o ses o f lO O O m icr- 
o g ram s d a ily , 3-6 o r e v e ry  2  w e e k s ío r  c h ild re n , 7 a re  a s u ita -  
b le  a lte m a tiv e  to  in ịe c tio n s  g iv e n  a t m o n th ly  o r so  in te r-  
v a ls ; o th e is  s t ill d eem  o ra l u se  to  b e  u n ju s tifie d  o n  th e  
g ro u n d s o f n e g lig ib le  o ra l a b so rp tio n .*  A  sy s te m a tic  
re v ie w ’  o f 2  s tu d ie s  ío u n d  so m e e v id e n c e  fo r a  sa tis ỉa c to ry  
h a e m a to lo g ica L  b io c h e m ic a L  a n d  d in ic a l sh o rt-te rm  
re sp o n se  to  o ra l re p la ce m e n t in  so m e p a tie n ts  v v ith  c o n d i- 
tio n s  a sso d a te d  w ith  m a la b so rp tio n . A n o th e r re v ie v v 10 

c o n d u d e d  th a t, w h ile  th e re  is  s u b s ta n tia l e v id e n c e  to  su p - 
p o rt th e  u se  o f 1 0 0 0  to  2 0 0 0  m ic ro g ra m s d a ily  o i  o ra l 
c y a n o co b a la m in  a s m a in te n a n c e  th e ra p y . p a re n te ra l th e r- 
a p y  is  p re ỉe ra b le  fo r in it ia l tre a tm e n t o f th o se  w ith  n e u ro - 
lo g ic a l sy m p to m s. O ra l ío rm u la tìo n s  a rc  b c in g  d e ve lo p e d  
v v h ic h  u se  c a r r íe r m o le c u le s  to  e n h a n ce  a b so rp tio n .

C y a n o co b a ia m in  ís  a lso  eữectìve  vvh e n  g iv e n  intrana- 
saUy,n  w ith  p e a k  p la sm a  c o n c e n ơ a tio n s  g re a te r th a n  th o se  
a c h ie v a b le  o ra lly , an d  th is  m a y  o S e r a n o th e r a lte m a tiv e  to  
in je c t ío n . T h e  in tra n a s a l a b so rp tio n  o ỉ h y d ro x o c o b a la m in  
h ă s b e e n  s tu d ie d . 1113

C y a n o co b a la m in  h a s  a lso  b e e n  g iv e n  sublừigualty. 
N o rm a lisa tio n  o f se ru m  c o b a ỉa m in  c o n c e n tra tio n  h a s b e e n  
re p o n e d  in  18  p a tie n ts  g iv e n  su b lin g u a l c y a n o co b a la ro in  
2 0 0 0  m ic ro g ra m s d a ily  lo r  7  to  12  d a y s ;u  5 0 0  m ic ro g ra m s 
s u b lỉn g u a lly  d a ĩly  vvas fo u n d  to  b e  a s e ữ e c tiv e  a s th e  sam e  
d o se g iv e n  o ra lly  in  c o rre c tin g  d e S d e n c y .1’
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A d m in is tra tio n  in  c h ild re n . In  n e o n a te s a n d  c h ild re n  U ( 
to  18 y e a rs  w ith  c o n g e n ita l ư a n sco b a la m in  n d e& d en cy 
th e  B N ĨC  su g g ests a  d o se o f h y d ro xo co b a la m in  1 m g b̂  
in tra m u s c u la r in je c t io n  g ív e n  th re e  tim e s w e e k ly . A íte r  ] 
y e a r th is  m a y  b e  re d u ce d  to  1 m g o n ce  v v e e k ly .

In  c h ild re n  aged  fro m  1 m o n th  v v ith  m e g a lo b la s tii 
a n a e m ia  (p . 2 1 0 9 .1 ) o r c h ild re n  vv ith  L e b e r's  o p tic a ơ o p h y  
h y d ro xo co b a la m in  d o ses a re  s im ila r 10  th o se  u sed  in  a d u lt: 
in  th e  U K , see  U se s an d  A d m in is tra tio n . a b o v e .

H yd ro x o co b a la m in  is  u sed  a s an  a n tid o te  fo r c y a n id t 
p o iso n in g  in  c h ild re n . A  d ose o f 7 0 m g /kg  (m a x im u m  5 g ; 
b y  in tra v e n o u s  in fu s io n  is  g iv e n  o n ce  o r tv v ice  a cco rd in g  tc 
s e v e r ity .

H yd ro x o co b a la m in  can  a lso  b e u sed  in  c h ild re n  vvith  
m e th y lm a lo n ic  a d d a e m ia  an d  h o m o c y s tin u ría . see A m in c  
A d d  M e ta b o lic  D iso rd e rs , b e lo w .

A m in o  a d d  m e ta b o lic  d is o rd e rs . R e íe re n c e s  to  th e  u  se o: 
h y d ro xo co b a la m in  in  th e  ơ e a tm e n t o f in b o rn  e ư o rs  o f v ít- 
a m in  B i2 m e ta b o lism . 1' 3 S o m e  p a tie n ts  w ith  h o m o cy stin - 
u ria  (p . 2 0 4 2 .2 ) o r m e th y lm a lo n ic  a d d a e m ia  have 
re sp o n d e d  to  c o b a la m in s— th e  BNFC su g g ests a n  in itia  
in tra m u s c u la r d o se  o t h yd ro xo co b a la m in  1 m g d a ily . ỉo r  ỉ  
to  7  d a y s , in  p a tie n ts  fro m  o n e  m o n th  o f ag e ; th is  ứ 
re d u c e d , a cc o rd in g  to  re sp o n se , to  1 m g o n ce  o r tvvice 
w e e k ly . So m e c h ild re n  re sp o n d  to  m a in te n a n c ẹ  vv ith  5 tc 
lO m g  h y d ro x o c o b a la m in  g i v e n  o ra lly  o n ce  o r tw ice  
v v e e k ly .
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G s rd io v a s c u la r d is e a s e . F o r m e n tio n  o í th e  p o ss ib le  lin k  
b e n v e e n  v ita m in  B 12,  h y p e rh o m o cy ste in a e m ia , a n d  ca rd i- 
o v a sc u la r d ise a se . see  u n d e r F o lic  A d d  p . 2 0 6 3 .3 .

C y o n id e  te x ic H y . H yd ro x o co b a la m in  co m b in e s w ith  cya- 
n id e  to  ỉo n n  c y a n o c o b a ỉa m in , a n d  th u s  m a y  b e  u sed  as an  
a n tíd o te  to  c y a n id e  to x id ty  (se e  u n d e r H y d ro c y a n ic  A d d , 
p . 2 1 5 6 .2 ). H yd ro x o co b a ỉa m in  is  re p o rte d  to  b e e ơ e ctiv e  
in  c o n tro llỉn g  c y a n id e  to x id ty  d u e  tq  n itro p ru s s id e  in íu -  
s io n , 1 an d  a h e r e x p o su re  to  in h a le d  có m b u stio n  P ro d u cts 
in  re s id e n tia l f ire s . 2

I t  h a s b e e n  h y p o th e s ise d  th a t th e  a m o u n t o f cya n o - 
c o b a la m in  ío rm e d  is  lim ite d  b y  th e  n u m b e r o ỉ c y a n id e  io n s 
p re se n t a n d  th e  a m o u n t o ỉ h y d ro xo co b a la m in  g iv e n . F o r a 
g iv e n  d o se  o f h y d ro xo co b a la m in  a  m a x im u m  c o n c e n tra tio n  
o ỉ c y a n o co b a la m ìn  vvo u ld  b e re a c h e d , a lỊo v v in g  m easu re - 
m e n t o f c y a n o co b a la m in  as a su rro g a te  e m e rg e n cy  m a rk e i 
ỉo r  c y a n id e  le v e ỉs . v v h ic h  a re  d ih ic u lt a n d  tím c-c o n su n ũ n g  
to  m e a s u ie . F o r a  5 -g  d o se o ỉ h yd ro xo co b a la m in  g ive n  
in tra v e n o u s ly  o v e r 3 0  m in u te s , th e  a u th o rs  o í O ne stu d y  
c o n s id e re d  a  c y a n o co b a ỉa m in  c o n c e n tra tio n  o ỉ a b o u t 
3 0 0  m ic ro m o le s / litre  a  s ig n  th a t a ll th e  h yd ro xo co b a la m in  
h a d  b e e n  u se d . a n d  m o re  sh o u ld  b e g iv e n .2 T h e y  c a u tio n e d . 
h o v v e v e r, th a t . u n le s s  a n tid o te  re g im e n  a n d  b lo o d  sa m p lìn g  
w e re  s im ila r  to  th a t in  th e ir  s tu d y , th is  c o n c e n tra tio n  sh o u ỉd  
n o t b e  e x tra p o la te d  to  o th e r p a tie n t p o p u la tio n s .

In  a n o th e r p a tie n t g iv e n  h y d ro x o c o b a la m in  5 g  
in tra v e n o u s ly  o v e r 2  h o u rs , 3 p la sm a  c o n c e n tra tio n s  o í 
c y a n id e  ro se  1 h o u r a ỉte r ư e a tm e n t vv ith  h y d ro xo co b a l- 
a m in . T h e  a u th o is  a ttrib u te d  th ìs  to  h y d ro xo co b a la m in  
e x tra c tin g  c y a n id e  íro m  re d  b lo o d  c e lls  to  lo rm  c ya n o co b a l- 
a m ỉn  in  p ia sm a . v v h ic h  w a s th e n  m e asu re d  a s c y a n id e .

A  re v ie v v 4  o f th e  ro le  o f h y d ro xo co b a la m in  in  a cu te  
c y a n id e  p o iso n in g  ỉo u n d  in s u ffid e n t e v id e n c e  to  ro u tin e ly  
te co m m e n d  e m p ir ic a l u se  ỉo r  sm o ke  in h a la tio n . a lth o u g h  
so m e  a d va n ta g e s o v e r S ta n d a rd  th e ra p y  w e re  n o te d . U n lik e  
n it r it e s , h y d ro x o c o b a la m in  d o es n o t cau se  m eth aem o - 
g lo b in a e m ia . a  p a rtic u la r r is k  a h e r sm o ke  in h a la tio n . 
A d d itio n a lly , its  lo w  to x id ty  m a y  b e b e n e Ễ d a l ío r  c y a n id e  
to x id ty  in  c h ild re n  a n d  p re g n a n t vvo m e n .

F o r d o ses o ỉ h y d ro x o c o b a la m in  u se d  ỉo r  c y a n id e  to x id ty  
in  a d u lts , se e  U se s a n d  A d m in ìs tra tio n . a b o v e , an d  in  
c h ild re n , se e  A d m in is tra tio n  in  C h ild re n , a b o v e .

ỉ. Zerbe NF. VVagncr BKJ. Use oí viiamỉn B12 in the treatment and
prrventíon oí nitroprusside-induced cyanide toxiđty. Crít Can Mcd 1993;
21: 465-7.

All cross-reỉerences reíer to entries in Volume A
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2. Houeto p, tt ai. Relation of blood cyanide TO plasma cyanocobalamỉn 
concentntion aỉter a Qxed dose of hyđroxocobalarain in cyanỉde 
poisonỉng. Lancet 1993; 346: 605-8.

3. Weng T-L tí a i Elevated plasma cyanide aỉter hydroxocobalamỉn 
tnhidnn for cyanỉde poẩsoning. Am J Emeiy Med 2004; 22: 492-3.

4. Shepbèrd G. Velez LL Role of hydroxocobalamin in acute cyanide 
poisaning. A m  Pharmaeotktr 2008; 42:661-9.

DeRcỉency States. T h e  e m e rg e n ce  o ỉ n e w e r m e ta b o lỉc  
a ssa y s fo r h o m o cy ste in e  a n d  m e th y lm a lo n ic  a d d  h as le d  
to  th e  id e n tiH c a tio n  oi su b tle  v ita m in  B u  d e A d e n cy 1' 3 

w ith o u t th e  o v e rt m a n ife s ta tio n s  o f m e g a lo b la s tic  an a e m ia  
(se e  b e lo w ) o r n e u ro lo g ic a l d ise a se ; th is  c o n d itio n  ap p ears 
to  b e  p a rt ic u la r ly  co m m o n  in  th e  e ld e rly . 1-4-6 A t p re se n t. 
th e re  is  n o  d e a r d in ic a l ra tio n a le  ỉo r  ư e a tín g  su b tle  d eũ - 
d e n c y , 1-7  a lth o u g h  su g g e stio n s fo r m an ag e m e n t h a ve  b e e n  
m ad e .* A  s tu d y  in  e ld e rly  p a tie n ts  sug g ested  th a t fo o d - 
co b a la m in  m a la b so rp tío n , a  d ỉso rd e r c h a ra c te rise d  b y th e  
in a b ility  to  re le a se  v ita m in  Bu h o m  fo o d  o r its  b in d in g  
p ro te in , m ig h t b e  to  b la m e  fo r th is  su b tle  d e ũ d e n c y ; th e se  
p a tìe n ts  h a d  so m e  n e u ro lo g ic a l o r h a e m a to lo g ica l ab n o rm - 
a lit ie s , a n d  tre a tm e n t w ith  o ra l o r p a re n te ra l v ita m in  B u  
w a s ío u n d  to  b e e ffe c tiv e .6 T h e re  h a v e  a lso  b een  sugges- 
tio n s  th a t d e ũ d e n c y  m ay  b e  lin k e d  to  so m e im m u n o lo g i- 
c a l im p a in n e n t, id e n tih e d  a s im p a ire d  a n tib o d y  re sp o n se s 
to  p n e u m o co cca l v a c d n e .9 M o re o v e r, ra ise d  h o m o cy ste in e  
c o n c e n tra tio n s  h a v e  b e e n  id e n tiíìe d  as a  r is k  {a c to r ỉo r  
a th e ro sd e ro s is  a n d  isc h a e iirỵ & ;h e a rt d ise a se , an d  th e re  is  
in c re a s in g  in te re s t in  th e  p Q Ịe ĩit ia l o f B  v ita m in s , in d u d in g  
Bu, to  re d u c e  h o m o c y ste in è c ọ n c e n ư a ú o n s  an d  th e re ío re  
a th e ro sd e ro tíc  o u tco m es 't íe e . C a rd io v a sc u la r D ise a se , 
u n d e r U se s a n d  A d m in is ttă ỗ o n  o f F o lic  A d d , p . 2 0 6 3 .3 ). 
E v id e n c e  th a t h y p e rh o m o cy ste in a e m ia  m ay  b e a ris k  fa c - 
to r fo r d e m e m ia  is  lim ite đ .'’  A  sy ste m a tic  re v ie vv  co n - 
d u d e d  th a t e v id e n c e  fo r e ffĩe a c y  o f v ita m in  B u  in  im p ro v- 
in g  c o g n itiv e  fu n a io n  o f p e o p le  w ith  d e m e n tia  (an d  lo w  
se ru m  v ita m in  Bu c o n c e n tra tio n s ) vvas la c k in g . 10

D ie ta ry  v ita m ỉn  B u  d e íid e n c y  in  in ỉa n ts  m ay  le a d  to  
d e v e lo p m e n ta l a b n o rm a litie s . 11-11

T h e  is su e  o f fo rt ific a tio n  o f fo o d  w ith  fo lic  a d d  (se e  u n d e r 
F o lic  A d d , p . 2 0 6 4 .2 ) to  re d u c e  th e  n u m b e r o f in ỉa n ts  b o m  
w ith  n e u ra i tu b e  d e ỉe c ts  (p . 2 0 6 4 .3 ) h a s c re a te d  d eb ate o n  
th e  r is k s  o f m a sk in g  v ita m in  B i2 d e h d e n c y , an d  fo rtific a tio n  
w ith  v ita m in  B |2  h a s a lso  b e e n  re co m m e n d e d , see u n d e r 
F o K c  A d d , p . 2 0 6 6 .1 . A n  in d e p e n d e n t a sso d a tio n  b e tw e e n  
lo w  m a te m a l v ita m in  B |2  s ta tu s  a n d  a n  in cre a se d  ris k  o f 
n e u ra l tu b e  d e íe c ts  h a s a lso  b e e n  re p o rte d , see  N e u ra l T u b e  
D e íe c ts , b e lo w .
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Ecxema. A sm a ll s tu d y  fo u n d  th a t to p ic a l application o f a 
p re p a ra tio n  c o n ta in in g  v ita m in  B |2  w a s m o re  e H e a iv e  
th a n  p lace b o  in  p a tie n ts  v v ith  a to p ic  e c ze m a .'

1. Stũcker M. rt al. Topical viumin Bu—a nfw thcrapcmic approach in 
atopỉc dermatitis—evaluation of cíRcacy and tolerability in a 
Tandoniized placebo-conưolled muỉticenire dlnical trỉaỉ. Br J Đermatot 
2004; 150: 977-83.

Megaloblcistic anaemia. T h e  m e g a lo b la s tic  a n a e m ia s a re  
c h a ra a e ris e d  b y  m a c ro cy to s is  (a n  in cre ase d  m ean  c e ll 
v o lu m e ) an d  th e  p ro d u ctio n  o f d is tin c tiv e  m o rp h o lo g ica l 
ch an g e s a n d  a b n o m ia l m a tu ra tio n  in  d e ve lo p in g  h aem ato - 
p o ie tic  c e lls  in  th e  b o n e  m a rro v v : w h ite  c e ll an d  p la te le t 
lin e s  a re  a ffe c te d  a s w e ll a s e ry th ro id  p re c u rso rs . an d  in  
se v e ie  ca se s a n a e m ia  m a y  b e  a sso cia te d  w ith  le u co p e n ia  
a n d  th ro m b o cy to p e n ia . M e g a lo b la stìc  a n a e m ia  is  a co n se- 
q u e n ce  o f im p a ỉre d  D N A  b io s y n th e s is  in  th e  b o n e  m a rro w , 
u s u a lly  d u e  to  a d e h d e n c y  o f v ita m in  B 12 (c o b a la m in s) o r 
ỉo la te , b o th  o f w h ic h  a re  e sse n tia l ỈOT th is  p ro ce ss. 
A ỉth o u g h  th e  h a e m a to lo g ica l sym p to m s o ỉ B ,2  d e h d e n c y  
a n d  ío la te  d e h d e n c y  a re  s im ila r it  is  im p o rta n t to  d is tin -  
g u ish  b e tw e e n  th e m  s in c e  th e  u se  o f ío la te  a lo n e  in  B 12- 
d e h d e n t m e g a lo b la s tic  a n a e m ia  c an  im p ro v e  h a e m a to lo g i- 
c a l sym p to m s w ith o u t p re v e n tín g  a g g ra va tio n  o ỉ acco m p a- 
n y in g  n e u ro lo g ic a l sy m p to m s. an d  m ay  le a d  to  se ve re  n e r-

vo u s System  se q u e la e  su c h  a s su b a cu te  co m b ine d  
d e g e n e ra tio n  o f th e  sp in a l c o rd . W h e re  it  is  d e sira b le  to  
s ta rt th e ra p y  im m e d ia te ly , co m b in e d  ư e a tm e n t ío r  b o th  
tle A d e n d e s m a y  b e  sta rte d  o n ce  su ita b le  sa m p le s h a v e  
b e e n  ta k e n  to  p e rm ỉt d ia g n o sis o ỉ th e  d e G d e n cy , an d  th e  
p a tie n t c o n ve rte d  to  th e  a p p ro p iỉa te  tie a tm e n t o n ce  th e  
cau se  o f th e  a n a e m ia  i ỉ  k n o v vn .

v it a m in  B u  d e f ic ie n c y  a n a e m ia . V ita m in  B |2  

d e S d e n c y  an d  its  a sso d a te d  sy m p to m s m a y  b e  d u e  to  
m a la b so rp tio n  (in d u d in g  fo llo w in g  g a stre c to m y ), d ie ta ry  
d e h d e n c y  (m a in ly  in  s tr ic t v e g e ta ria n s ), co m p e titio n  w ith  
in te s tin a l b a a e ria  o r p a ra s ite s . o r to  th e  e ffe c t o f d n ig s su c h  
as n iư o u s  o x id e . In  p o p u la tio n s  oí n o rth e m  B u ro p e an  
o rig in , p e m id o u s a n a e m ia , in  w h ic h  a ơ o p h y  o f th e  g a s tiic  
m u co sa  re s u lts  in  a la c k  o f th e  in tr in s ic  ía c to r e sse n tía l fo r 
B ị 2 a b so rp d o n , is  th e  m o st {re q u e n t c a u se . A s b o d y  S to res o f 
th e  v ita m in  a re  la rg e , it  m ay  ta k e  se v e ra l y e a rs  fo r s lg n s o f 
d e S d e n c y  to  m a n iíe s t o n ce  th e  d e íe c t in  a b so rp tio n  o c c u rs .

In  a d d itio n  to  m e g a lo b la s tic  a n a e m ia , v ita m in  B i2  

d e fid e n c y  m ay  re s u lt in  n e u ro lo g ic a l d am ag e , in d u d in g  
p e rip h e ra l n e u ro p a th y  an d  e ííe a s  o n  m e n ta l fu n c tio n  
ra n g in g  fro m  m ild  n e u ro s is  to  d e m e n tia .

TREATMENT. T h e  ơ e a tm e n t is  w ith  v ita m in  B 12,  a lm o st 
a lw a y s  b y  th e  ìn tra m u s c u la r o r so m e tim e s th e  deep  
su b cu ta n e o u s ro u te  s in c e  in  m o st p a tie n ts  a b so ip tio n  ỉro m  
th e  g a s tro in te s tin a l ư a c t is  in a d e q u a te . H yd ro x o co b a la m in  
is  g e n e ra lly  p re íe ư e d  to  c y a n o co b a la m in  s in c e  it  n eed  b e 
g iv e n  le ss  o ỉte n . R e g im e n s m a y  v a ry , b u t h y d ro xo co b a l- 
a m in  1 m g e v e ry  fe w  d ays fo r 6  d o ses v v ill re s to re  n o rm a l 
b o d y  S to res o f th e  v ita m in  (se e  a lso  U se s a n d  A d m in is tra - 
rio n , p . 2 1 0 8 .1 ). D o sag e h a s n o t b e e n  w eU  e sta b lish e d  in  
c h ild re n ; th e  BNFC re co m m e n d s s im ila r  h yd ro xo co b a la m in  
d o ses to  th o se  Iice n se d  in  a d u lts . T h e  h a e m a to lo g ica l 
re sp o n se  to  th e ra p y  is  ra p id , w ith  im p ro ve m e n t in  m o st 
p a ra m e te rs an d  sym p to m s b e g in n in g  w ith in  4 8  h o u rs . 
N e u ro lo g ica l a b n o rm a litie s  m a y  ta k e  m u ch  lo n g e r to  
re sp o n d , an d  m ay  n o t do so  c o m p le te ly .

PROPHYLAXIS. W h e re  th e  d e íe c t in  B 12 h a n d lin g  is  
irre v e rs ib le , as in  p e m id o u s  a n a e m ia , m a in te n a n c e  th e ra p y  
m u st c o n tin u e  fo r U fe to  p re v e n t a re c u rre n c e  o f th e  
d e h d e n c y . T h e ra p y  m u st a lso  b e  g iv e n  p ro p h y la c tic a lly  
a íte r to ta l g a stre cto m y  o r to ta l ile a l re s e c tio n , o r vvh e re  
g a s tro in te s tin a l su rg e ry  is  sh o w n  to  h a v e  im p a ữ e d  
ab so rp tỉo n  o f th e  v ita m in . T y p ic a lly , in je c tio n  o f h y d ro xo - 
co b a la m in  1 m g e v e ry  3 m o n th s is  u se d . In  p a tie n ts  w h o se  
d ie t su p p lie s in a d e q u a te  B |2, d e fid e n c y  m ay  b e p re v e n te d , 
in  th e  ab sen ce  o f o th e r c a u se s , b y  m u ch  lo w e r o ra l do ses 
g iv e n  as a su p p le m e n t; u p  to  150  m ic ro g ra m s o f cya n o - 
co b a la m in  d a ily  h a s  b een  re co m m e n d e d .

F o la te - d e fic ie n c y  a n a e m ia . D e h d e n c y  o f (o la te  m ay  
b e d u e  to  in a d e q u a te  d ie t, o r m a la b so rp tio n  syn d ro m e s 
(su c h  as c o e lia c  d ise a se  o r s p ru e ). to  in c re a se d  n eed  (a s  in  
p re g n a n cy , o n e  o f th e  m o st co m m o n  c au se s o f m e g a lo b la s tic  
a n a e m ia , o r th e  in cre a se d  h a e m a to p o ie sis o f h a e m o ly tic  
sy n d ro m e s), to  in ơ e a s e d  u r in a ry  lo ss o r lo ss d u e  to  
h a e m o d ia ly s is . o r to  a n  a d v e rse  e líe c t  o f a lc o h o l, 
a n tie p ile p tic s , o r o th e r d ru g s.

T h e  d in ic a l le a tu re s  o f lo la tc -d e íid e n t m e g a lo b la stĩc  
a n a e m ia  a re  s im ila r to  th o se  o f d ise a se  d u e  to  V ita m in -B i2 

d e íid e n c y  e xce p t th a t th e  a cc o m p a n y in g  se v e re  n e u ro p a th y  
d o es n o t o c c u r, an d  d e b d e n c y  m ay  d e ve lo p  m u ch  m o re  
ra p id ly . D e lid e n c y  m ay  a lso  b e  a sso d a te d  w ith  n e u ra l tu b e  
d e le c ts  (p . 2 0 6 4 .3 ) if  it  o cc u rs in  p re g n a n cy .

TREATMENT. O n ce  fo la te  d e A d e n c y  h a s b een  e sta b lish e d  
th e  u su a l tre a tm e n t in  th e  U K  is  o ra l fo lic  a d d  5 m g d a ily . 
Lo v v e r doses o f u p  to  1 m g a re  su g g ested  in  th e  U S A . It  is  
cu sto m a ry  to  c o n tin u e  th e ra p y  fo r a t le a s t 4  m o n th s, th e  
tim e  n e c e ssa ry  fo r co m p le te  re d  c e ll re p la ce m e n t. In  
p a tie n ts  w ith  m a la b so rp tio n , th e ra p y  m ay re q u ứ e  h ig h e r 
d o ses, up  to  1 5m g  o f ío lic  a d d  d a ily . A s in  B |2-d e fid e n c y  ! 
a n a e tn ia . th e  re sp o n sẽ  to  th e ra p y  is  ra p id . I

PROPHYLAXIS. Lo n g -te rm  m a in te n a n c e  is  ra re ly  n e e d e d , Ị 
e xc e p t in  a fe w  p a tie n ts  in  w h o m  th e  u n d e rly in g  cau se  o í 
ío la te  d e íìd e n c y  c a n n o t be ư e a te d  (fo r e xa m p le  in  som e 
se v e re  h a e m o ly tic  sy n d ro m e s). D o ses o f 5 m g d a ily  o r e ve n  
v v e e k ly  h a ve  b e e n  sug g ested  fo r p ro p h y la x is  in  p a tie n ts  
u n d e rg o in g  d ia ly s is  o r w ith  c h ro n ic  h a e m o ly tic  S ta te s, 
d e p e n d in g  o n  th e  d ie t an d  ra  te  o f h a e m o ly s is : a d o se o f 
4 0 0  m icro g ram s d a ily  is  reco m m en d ed  in  th e  U S A .

F o r p rim a ry  p ro p h y la x is  o f m e g a lo b la s tic  a n a e m ia  in  
p re g n a n cy , ío lic  a d d  is  g iv e n  in  th e  U K  in  a u su a l d o se o f 
5 0 0  m icro g Tam s d a ily , o íte n  w ith  a íe rro u s  sa lt fo r 
p ro p h y la x is  o f iro n  d e íid e n c y .

D m g s th a t a c t as in h ib ito rs  o f d ih y d ro ío la te  re d u c ta se , 
su c h  as m e th o ơ e xa te , m ay  p ro d u ce  se v e re  m e g a lo b la stic  
a n a e m ia  w h ic h  c a n n o t b e  re v e is e d  b y  th e ra p y  w ith  ío lic  
a d d . T h e  a d v e rse  e ííe c ts  o f su c h  d ru g s m ay  be Ia rg e ly  
p re ve n te d  o r re v e rse d  b y  th e ra p y  w ith  lo lin ic  a d d , w h ic h  
can  b e in co rp o ra te d  in to  ỉo la te  m e ta b o lism  w ith o u t th e  
n eed  fo r re d u c tio n  b y  th e  in h ib ite d  e n zy m e . F o r d e ta ils  o f 
su c h  'ío lin ic a d d  re scu e ’ , see  u n d e r F o lln ic  A d d , p . 2 0 6 7 .1 .
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Anm  Rev Nưtr 2004; 24: 299-326.

Neurai tube deỉeds. There is abnormaỉity in homocys- 
teine metabolỉsm in many women who give birth to chil- 
dren vvith neural tube deỉects (p. 2064.3); the enzyme 
methionine synthase, which converts homocysteine to 
methionine, requires both íolate and vitamin B12 as coíac- 
tors, and low matemal vitamin B12 concentrations may be 
an independent risk la ao r for neural tube deíects.1 A 
case-conơol study ỉound elevated mid-trimester methyl- 
malonic add concentrations in women with pregnandes 
aííected by neural tube deíects, suggesting that abnormal- 
ities of cobalamin metabolism, and subsequent methyla- 
tìon, may be involved in the aetiology of neural tube 
deíects.2 Decreased vitamin Bu concentrations, but no fol- 
ate deỉidency, were ỉound in 3 women with pregnandes 
aữeaed by neural tube deíects.3 A revievv4 of case-conưol 
studies lound a moderate assotíation between low mater- 
nal vitamin B ]2 status and the risk oí ỉetal neural tube 
deíects, and results from a Canadỉan population, largely 
after íolic add  supplementatìon was ũnplemented, sug- 
gested a threeíold inaease in the risk of neural tube deíect 
in oíỉspring of women with vitamin B12 status in the )ow- 
est quartile.5 An Irish study* produced similar results. ư 
conhrmed by controlled prospective studies. this vvould 
suggest that additional supplementation with cobalamins 
may be warranted.J'5’7

1. Mills JL. et ai Homocysteine metaboỉỉsm ỉn pregnandes compỉỉcated by 
neural-tube deíects. íanctt 1995; 345: 149-51

2. Adams MJ, a  aL Elevated midtnmester serum methyỉmaỉonic add levels 
as a risk íaaor íor neural tube deíects. Teratoỉo$y 1995; 51: 311-17.

3. Candito M.e ta i. Anomaiies du tube neural et vitamine B12: à propos de 
rrois cas. Ann Bioi ơiĩì (Paris) 2004; 62: 235-8.

4. Ray JG. Blom HJ. Vltamln B12 ỉnsuỉAdency and the risk of ỉetaỉ neural 
tu be deíects. Q J Mtd 2003; 96: 269-95.

5. Thompson MD, et aỉ. VI ta min B-12 and neuraỉ tube deíeas: the 
Canadian experỉence. Am J Om Nutr 2009; 89: 697S-70ỈS.

6. Moỉloy AM. et ai Matemal vitamin Bu  status and risk oỉ neuraỉ tube 
deíects in a popuỉation whh bigh neural tube deỉect prevalence and no 
íolỉc add ỉortilỉcatỉon. Ptắiaừia 2009; 123: 917-23.

7. Reỉsum H. Polate, vitamin B12 and homocysteỉne in rdatlon to binh 
deícctsandpregnancy outcome.BrJN utr 2001: 85 (suppỉ): SI09-SU3.

Osteoporosis. An elevated semm homocysteine concen- 
ơation appears to be a risk íactor for osteoporotic ừactures 
in older men and women.1-J Treatment with vỉtamũi Bt2 
and lolate can reduce plasma homocysteine concentra- 
tions (see Cardiovascular Disease, under Folic Add. 
p. 2063.3). In a placebo-controlled study of patìents with 
hemiplegia foUowing stroke (and at increased risk of híp 
íracture)/ those given íolate and vitamin BI2 were íound 
to have a signiỉicantly reduced risk of hip ừ aau re  despite 
a lack of effect on bone mineral density. Vitamin B,2 status 
has been assodated with bone health in a number oí stu- 
dies.J-5 and it was suggested that the observed eữects on 
íracture might be due to increaseđ concenưations oí vit- 
amin B,2 rather than the lovvering of plasma homocys- 
teine.3-6

1. van Meurs JBJ, a  íI. Homocysteine lcvds and the rislt o( osteoporotic 
tranure. N Engl J Mtd 2004; 350: 2033-41.

2. MdLean RR. et ai. Homocysteine as a predỉctive íaaor for hip íraaure in 
oỉder persons. N Engi J Med 2004; 350: 2042-9.

3. van Meun JBJ, Uitterlinden AG. Homocysteine and íraaure preventíon. 
JAMA 2005; 293: 1121-2.

4. Saio Y. et aỉ. Eííea of íolaie and mecobalamin on hip íraaures ỉn patíents 
with stroke: a randomízed comrolled tríal. JAMA 2005; 293: 1082-8. 
Correaion. ibid. 2006; 296: 396.

5. Dhonukshe-Runen RAM. et ai Vitamin 8-12 status is associaied tvith 
bone mincral content and bone mineral density in írail elderly women 
bui noi in men /A/Uír 2003; 133: 801-7.

6. SugiyamaT. etai. Foiaie and vitamin B|2 íor híp íraaurrprevemionaíter 
stroke. JAMA 2005; 294; 792.

Rhinitis. A sublingual (ormulation of cyanocobalamin (Prt- 
Histin; Cobalừ. USA) has been reported to be under investi- 
gation in the management of seasonaỉ allergic rhinitis, but 
published studies are lacking.

Adverse Eỉĩeds and Precautions
Allergic hypersensitìvity reaaions have occurred rarely 
after cyanocobalamin and hydroxocobalamin and indude 
skin reactions such as rash and itching, and anaphylaxis. 
Patients who are hypersensitive to cyanocobalamin 
injection may be able to take oral cyanocobalamin. 
Antibodies to hydroxocobalamin-transcobalamin n  com- 
plex have developed during hydroxocobalamin therapy.

Arrhythmias secondary to hypokalaemia bave occurred 
at the beginning of parenteral treatment vvith hydroxo- 
cobalamin. In jea ion  site reaa ions  including pain, 
erythema, pruritus, induration. swelling, and necrosis can 
occur.

Intranasal cyanocobalamin may cause arthralgia, di77i- 
ness, headache, nasopharyngitis, and rhinitis; epistaxis has 
also been reported.
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O th e r a d v e rse  e fie c ts  re p o rte d  w ith  c y a n o co b a la m in  a n d  
h y d ro x o c o b a la m in  in d u d e  g a s tro in te s tín a l d is tu ib a n c e s , 
íe v e r , c h ills . h o t ũ u s h in g , d ia đ n e ss , m a la is e , a c n e ỉo n n  a n d  
b u llo u s  e ru p tío n s , a n d  ư e m o r. H e a d a ch e s , p a ra e s th e s ia . 
a n d  c h ro m a tu ria  h a v e  o c c u rre d  w ith  h y d ro x o c o b a la m in .

C y a n o c o b a la m in  o r h y d ro x o c o b a la m in  s h o u ld . ư  
p o sã b le , n o t b e  g iv e n  to  p a tíe n ts  w ith  su sp e c te đ  v ita m in  
B u  d e ũ d e n c y  w ith o u t f lr s t  c o n B rm in g  th e  đ ỉa g n o sis . 
R e g u la r m o n ito iỉn g  o ỉ th e  b lo o d  is  a d v is a b le . U se  o f d o ses 
g rẽ ạ te r th a n  ỈO m lc ro g ra m s  d a ily  m a y  p ro d u c e  a  
h a e m a to lo g ic a l re sp o n se  m  p a tíe n ts  w ith  ỉo ia te  d e H d e n c y : 
in d is c rứ n ln a te  u se  m a y  m ask  th e  p re d s e  d ia g n o ã ỉ. 
C o n v e rs e ly , fo la te  m a y  m a sk  v ita m ỉn  B u  d e S d e n c y  (se e
p . 2 0 6 6 .1 ).

C y a n o c o b a la m in  sh o u ld  n o t b e  u se d  ío r  L e b e ris  d ỉse a se  
o r to b a cco  a m b ly o p ia  s in c e  th ẹ se  o p tic  n e u ro p a th ie s  m a y  
d e g e n e ra te  h ir th e r .

B re a s l. ío e d tn g . V ỉta m in  B u  ú  d is trib u te d  in to  b re a st 
m ilk . 1 T h e  A m e ric a n  A cad e m y  o í P e d ia tric s  c o n s id e rs  its  
u se  to  b e  u s u a lly  c o m p a tib le  w ith  b re a st íe e d in g . 2

1. Samsoo RR. McClelland DBL. VUiraỉn B|J in hunun coỉostnim *nd 
miũc. AOa Pacdiđtr Scand 1980; 69: 9V9.

X American Academy of Pediatrics. The ưansíer oí drugs and other 
Chemicals into human mỉlk. Ptdiãtrks 2001; 108: 776-89. [Retíted May 
2010] Correctíoo. ibid.; 1029. Aỉso avaiỉable at: hrtp://aappolÌcy. 
a*ppubỉỉcatỉons.org/cgi/conteni/ỉuIỈ/pedỉatĩic5%3b108/3/776 (ãccessed 
09/01/06)

H y p e rs o n s iliv ity . A n a ly s is , b y  th e  B o s to n  C o lla b o ra tiv e  
D rù g  S u rv e illa n c e  P ro g ra m , o f d a ta  o n  1 5 4 3 8  p a d e n ts 
h o sp ita lis e d  b e n v e e n  1 9 7 5  an d  1 9 8 2  d e te cte d  3 aU e rg ic  
s k in  re a c tio n s  a ttrib u te d  to  c y a n o co b a la m in  am o n g  168  
re õ p ie n ts  o f th e  d iu g . 1 F o r  th e  p u rp o se s o f th e  s tu d y , re a c - 
tio n s  w e re  d e ũ n e d  a s b e in g  g e n e ra lise d  m o rb ilh ỉo rm  
e x a n th e m s , u rt ìc a r ia , o r g e n e ia lise d  p ru ritu s  o n ly .

In  a  p a tie n t w ith  a  g e n e ra lỉse d  p n u it ic  re a c tio n  to  
h y d ro x o c o b a la m in  (w ith  su b se q u e n t u rt ic a r ia . b ro n ch o - 
sp asm , a n d  o ro p h a ty n g e a l a n g io e d e m a ), c ya n o co b a la m in  
w a s re la t iv e ly  v y e ll- to le ra te d , w ith  o n ly  O ne ep iso d e  o f 
d e la y e d  u rt ic a r ia . 2

1. Bigby M. a  tL  Drug-lnduced cutaneous reaclioni: a repon ửom the 
Boston CaDabontive Dnig Survcillance Prognm on 15 438 consecutive 
inpadents, 1975 to 1982, JAMA 1986; 256: »58-63.

2. Heymrth-Smith 0, Hogin PG. AOagy u> hydraxycobalnnin, wíth 
tderance oí cyanocohaUmin Mià J Ausl 2002: 177: 162-3.

L o c d  re a c tio n s . A íte r  3 y e a rs  o f m o n th ly  in tra m u s c u la r 
v ita m in  B u  in je c t io n s , a  p a tie n t p re se n te d  v v ith  a  s d e ro tic  
p la q u e  a t  th e  in je c t ío n  s ite , v trh ich  w a s s u c c e s s h illy  tre a te d  
b y  e x d s io n  a n d  lo c a l fa t tr a n s íc r . I t  w a s u n d e a r as to  
w h e th e r th e  p a tie n t h a d  re a c te d  to  th e  v e h id e , th e  p re se r- 
v a tìv e , o r to  th e  c y a n o c o b a la m in . 1 F a s d a l h ae m ato m a  
a íte r  v ita m in  B u  in je c t ío n  le a d in g  to  lo c a l c o m p re sá o n  
(p o s te rio r a n n  c o m p a rtm e n t sy n d ro m e ) h a s a lso  b een  
lẽ p o rte d . 2

1. Ho J, a  aL vharain B12-asoòated localiretỉ sderoderma and ỉts 
neatmenL DtmutM Suiy 2004; 30:1252-5.

2. Knapke D. Trtiumees H. Posterior ann and deltoid coatpanment 
syndrome after viuưnin B12 in)ectỉon- ữrthoprdia 2004: 27; 520-1.

Porphyria. T h e  D ru g  D a ta b a se  ỉo r  A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o rw e g ia n  P o ip h y r ia  C e n ơ e  (N A P O S ) a n d  
th e  P o rp h y ria  C e n tre  S vve d e n , d a ss ih e s  c ya n o co b a la m in  
an d  h y d ro x o c o b a la m in  a s  n o t p o rp h y rin o g e n ic  á th e r  
d ru g  m a y  b e  u se d  a s a  d ru g  o ỉ f lm  c h o ic e  a n d  n o  p re c a u - 
tío n s  a re  n e e d e d . C o b am am id e  a n d  m e co b a ỉa m in  a re  n o t 
d a ss iữ e d . 1

ỉ . The Drug Daubase íor Acute Porphyda. Avaiỉable a t  bup://www. 
drags-porpthyria.org (accessed 07/10/1 i)

Inteructions
A b so rp tio n  o ỉ v ita m in  B u ỉro m  th e  g a s tro in te s tin a l tra c t 
m a y  b e  re d u c e d  b y  n e o m y d n , a m ỉn o s a lic y lic  a d d , 
h is ta m in e  H 2-a n ta g o n is ts , o m e p ra zo le , a n d  c o ld ũ d n e . 
S e n u n  c o n c e n tra tio n s  m a y  b e  d e cxe ase d  b y  u se  o ỉ o ra l 
c o n tra c e p tiv e s . M a n y  o f th e se  in te ra c tio n s  a re  u n lỉk e ly  to  b e  
o ỉ d in ic a l s ig n iB c a n c e  b u t sh o u ld  b e  ta k e n  ỉn to  a cc o u n t 
w h e n  p e río rm in g  a ssa y s  fo r b lo o d  c o n c e n tra tio n s . P a r- 
e n te ra l c h lo ra m p h e n ic o l m a y  a tte n u a te  th e  e S e c t o f 
v ita m in  B u ìn  a n a e m ia .

Pharm acokinetics
V ita m in  B u  su b s ta n c e s  b in d  to  in t r in s ic  la c to r , a 
g ly c o p ro te in  se c re te d  b y  th e  g a s tric  m u co sa , a n d  a re  th e n  
a c t iv e ly  ab so rb e d  h o m  th e  g a s tio in te ỉt in a l n a c t  A b so rp ó o n  
is  im p a ire d  in  p a tie n ts  w ith  a n  ab se n ce  o i in tr in s ic  la c to r , 
w ỉth  a  m a la b so rp tio n  sy n d ro m e  o r w ith  d ise a se  o r 
a b n o rm a lity  o f th e  g u t, o r  a íte r  g a stre c to m y . A b so rp tio n  
fro m  th e  g a s tro in te s tin a l tra c t c a n  a lso  o c c u r b y  p a sã v e  
đ iữ u s io n ; lit t le  o f th e  v ita m in  p re se n t ìn  fo o d  ìs  ab so rb ed  in  
th is  m a n n e r a lth o u g h  th e  p ro c e ss b eco m es in c re a s in g ly  
im p o rta n t w ith  la rg e r a m o u n ts  su  c h  a s  th o se  u se d  
th e ra p e u tic a U y . A ĩte r  in tra n a s a l d o sag e . p e a k  p la sm a  
c o n c e n tra d o n s o f c y a n o c o b a la m in  h a v e  b e e n  re a c h e d  in  1

to  2  h o u rs . T h e  b io a v a ila b ilh y  o f th e  in tra n a s a l p re p a ra tio n  
is  a b o u t 7  to  11 %  o í th a t b y  in tra m u s c u la r in ịe c t io n .

V ita m in  B u  is  e x te n s iv e ly  b o u n d  to  sp e d B c  p ỉa sm a  
p ro te in s  caD ed  tra n sc o b a la m ỉn s ; tra n sc o b a la ĩn ln  n  ã p p e a rs 
to  b e  in v o ỉv e d  in  th e  ta p id  tra n sp o rt o f th e  c o b a la m ỉn s to  
tỉs s u e s . V U a m ìn  B u  is  s to re d  in  th e  liv e r . e x c re te d  in  th e  
b ile , a n d  u n đ e rg o e s e x te n s iv e  e n te ro h e p a tic  re c y d in g ; p a rt 
o f a  d o se is  e x c ie te d  in  th e  u r in e , m o st o f it  in  th e  f iis t  8  

h o u x s ; u r in a ry  e x c re tio n , h o w e v e r, a c c o u n ts  ỉo r  o n ly  a 
sm aD  h a c tio n  in  th e  re d u c tio n  o f to ta l b o d y  S to res a c q u ire d  
b y  d ie ta ry  m e a n s . V ita m in  B u  d iơ u se s a cro ss th e  p lã c e n ta  
a n d  a ỉso  a p p e a rs in  b re a st m ilk .

Rntention ìn rtie body. A s h o it re v ie w 1 in  1 9 8 4  n o te d  
th a t a h e r in je c tio n  o ỉ c y a n o co b a ia m in  a  la ig e  p ro p o rtio n  
w a s e x c re te d  in  th e  u rin e  w ith in  2 4  h o u rs ; th e  b o d y  
re ta in e d  o n ly  5 5 %  o f a  1 0 0 -m icro g ra m  d o se  a n d  1 5 %  o f a 
1 0 0 0 -m ic ro g ra m  d o se . B o d y  S to re s o ỉ v ita m in  B u  
am o u n te d  to  2 0 0 0  to  3 0 0 0  m ic ro g ra m s w h ic h  w a s b e lie v e d  
to  b e  e n o u g h  fo r 3 to  4  y e a rs . u  lO O O m icro g ram s is  
in je a e d  m o n th ly , th e  1 5 0  m ic ro g ra m s re ta in e d  la s ts  fo r 
a b o u t 1 m o n th . H y d ro x o co b a la m in  vvas b e tte r re ta in e d  
th a n  c y a n o c o b a la m in ; th e  re v ie w  sta te d  th a t 9 0 %  o f a 
1 0 0 -m icro g ra m  d ose a n d  3 0 %  o f a 1 0 0 0 -m ic ro g ra m  do se 
w e re  re ta in e d  w h ic h  w a s b e lie v e d  to  b e  en o u g h  fo r 2  to  
10 m o n th s . W h ile  U K  Iic e n s e d  p ro d u a  in ỉo rm a tio n  su p - 
p o rts  th e se  ũ g u re s , it  h a s  b e e n  p o in te d  o u t2 th a t th e  la tte r 
B g u re  w a s m isq u o te d  b y  th e  ie v ie w  h o m  it s  o rig in a l 
so u rc e , w h ic h  d a im e d  th a t 3 0 %  o f a  lO O O m icro g ram -d o se  
w a s txcreưd a n d  7 0 %  re ta in e d , h e n c e  a llo v v in g  fo r th e  
lo n g e r d o sin g  in te rv a l.

1. Anonynious. Tưne to drop cyanocobtUmin? Dntg Ther Buũ 1984; 22:43.
2. Rayroond p. Cyanocobaỉamin. Attst Preuriber 1988; 11: 13.

Human Requirements
P o r a d u lts . th e  d a ily  re q u ữ e m e n t o f v ita m in  B u  is  p ro b a b ly  
a b o u t 1 to  2  m ic ro g ra m s a n d  th is  a m o u n t is  p re se n t in  m o st 
n o rm a l d ie ts . V ita m in  B u  OCCUIS o n ly  in  a n im a l P ro d u c ts ; it  
d o es n o t o c c u r in  v e g e ta b le s , th e re ỉo re  s t r ic t  v e g e ta ria n  
(v e g a n ) d ie ts  th a t e x d u d e  d a iry  P ro d u c ts  m a y  p ro v id e  a n  
in a d e q u a te  a m o tm t a lth o u g h  it  h a s  b e e n  sa id  th a t m a n y  
y e a rs  o f v e g e ta ria n ism  a re  n e c e ssa ry  b e ío re  a  d e S d e n c y  is  
p ro d u ce d , ư a t a n . M e a ts , e sp e d a U y  liv e r  a n d  k id n e y , m ilk , 
eg g s, an d  o th e r d a iry  P ro d u c ts , a n d  fis h  a re  good so u rc e s o f 
v ita m in  B 12.

UK and us recommended (Ketary irrtake. In  th e  U K 1

d ie ta ry  re íe re n c e  v a ỉu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b een  p u b - 
lỉsh e d  fo r v ita m in  B u  a n d  s ú n ila r ly  in  th e  U S A  re co m - 
m en d ed  d ỉe ta ry  aU o w an ce s (R D A s ) h a v c  b e e n  s e L 2 D iữ e r-  
in g  a m o u n ts a re  re co m m e n d e d  fo r in ía n ts  a n d  c h ild re n  o ỉ 
v a ry in g  a g e s, a d u lts  a n d  p re g n a n t a n d  la c ta tin g  w o m e n . 
In  th e  U K  th e  re íe re n c e  n u tr ie n t in ta k e  (R N I) is  1 .5  m ic r-  
o g ram s d a ily  ỉo r  a đ u lt m a le s  a n d  ỉe m a le s  a n d  th e  e s ti-  
m ate d  a ve ra g e  re q u ứ e m e n t (E A K ) is  1 .2 5 m ic ro g ra m s 
d a ily . In  th e  U S A  th e  R D A  ío r  a d u lts  is  2 .4 m ic rọ g ra m s 
d a ily .

1. DoH. Dỉcury reỉercnce vaỉues ỉor ỉood eoergy and auoỉents for the 
United Kỉngdom: repon oi the panel on dtetary reỉerence values oỉ tbe 
committee on medỉaỉ aspects ai íood poỉỉcy. Report m  htềừh and Sứríũl 
mbỳecữ 41. loadoa: HMSO, ỉ 991.

2. súnding Commỉttee on the Sdentỉhc Evaỉoatỉcm of Dietary Reỉerence 
Imakes of the Pood and NutrttiOĐ BoartL Dàiđry Rrỷetvna Ịtữđka ĩ«r 
ứàềmm, riboflđvin, niềm , ytùunin B+ ỹữlttt. viíamùt Bị*  pm uứ ttnk ềád. 
biatòí, ềnd cholòư. Washỉngtoa DC: Naứooaỉ Academy Press. 2000. Aỉso
•valUbỉe at: bttp://www^ỉap.edu/c^>enbook.php?iỉbaB0309065542
{acceced 21/07/08)

Preparations
P ro p rie ta ry  Prapm lM M S (d e ta ils  a r r  g ive n  in  Vo Jum e B )

Sing h  im ra d h n t P rap a ra tio n s. At ị .: D h en ac F o rte ; U so n e u rin  
B 1 2 f ;  R e e d v it; S L  B 1 2 ; V lta m  D o ce; AustraL. C y ta m e n h  
H yd ro xo -B 1 2 ; N eo -B 12 ; N e o -C yta m e n f; Austria. C yan o kiC  
E rycy to L ' H e p a v ic  Bdg.: C ya n o ld t' Braz.: B ed csó l; C ian o n  
B I2+ ; C ro n o b e ; E n rico b a ; R u b ra n o v a ; CaruuL: A th le te t; C ya- 
n o ld t; P o n n u la  l f ;  H y A o C o b e x ; P iim e t; O tin c r M  K e  B ao  (S  
M Ã ); A i X in  B ao  B o  D i To ng  (t ti& p Ị|); B o  K e  B ạo
(ỊS S J® ); C heng  Q iang  ( j£ 9 ) ; D a i Pang Fam n in b u  (&
• # ) ;  H e B ao  J ia  U  B ao  ( lD ÍỊf « ) ; Le  K an g  ( * í t ) ;
L ỈW e i ( * « ) ;  Lu o  Tang  (&ỊÊ); M eth yco b a l (® õ r« :); M i B r 
Sh en  ( * ^ # ) ; M i N uo (9 :9 1 ); O u w d  (S c it ) ; Q i X in  ( ÍH ẩ ) ; 
Q u 12 ịthý]); R u n jie  (ỈH À ); Sancoba ( Ị t t ị í E ) ;  s h i E r  X in  
* ) ;  Tang  Xin ( Ể ữ )  Tuo  P u  Y o u  Ke D a
Ì Ị ) ;  Y ỈS h e n  B ao  Y i W e i K an g  (féÌỀJÊ); Y u  H a i X ian g
(# % ¥ ) ; Y u e  M in  X ỉn g  Zhaõ  A 4in X in  à .:
C ya n o ld t; N eu rob en e; Dem (c : B e to lv e x ; C y a n o k it' V ib ed en ; 
Pin.: B e to lv e x ; C o h em in ; Pr.: C ya n o ld c  D o d e ca v ic  E co v ita - 
m in e  B 1 2 ; Ger.: A m be 1 2 f; B 1 2  D ep o t-R o texm ed ka ; B 1 2  
R o texm ed ica ; B 1 2  S te ig em ra ld ; B u  A n k e n n a n n ; B u  D epot- 
H e v e rtt; B u -A S m e d iq  C y to b io n t: Lo p h ako m p -B  12 D ep o t; 
Lo p hako m p -B  1 2 ; N o vú e ll B u ; R ơ w o  V ita m in  B u  (R o w o -1 2 ); 
Gr.: A rt id o x ; B e d o c  Hang Rong: C o b a ỉa m in t; C o b am in ; C ya- 
n o lđ t; M e th yco b a l; N eo -A ctive  V it B -1 2 + ; Hung.: Fe ro g lo b in - 
B 1 2 ; N o S h o t; Ịndia: A c m ic  A c v ic  A d ee ; A d en o m in ; A ln a co b ; 
A lp h am ú c A m eco ; A m u ro n ; A x in e u ro n ; A ze d : B a lco b a l; B a s ix - 
O D ; B ig v in ; B iocobaL’ B io m ic  C a b o so ft c h in y ; C iio n ; C ob a; 
C ob ad ay; C ob al P o rte ; C o b a l; C ob alo m ; C o b a iv it 1 M L; C ob al-

v it-D ; C o b aM t-O D ; Cobam et-O Đ ; C ob an erve O D ; C o b an erve ; 
C o b ave r; C o b lo n a ; C ob sa; C o m p icare ; C ubab C u m ee ; D iab a- 
n e rv e ; D ia co b a l; B -C o b ; B co b a l-O D ; E fco b a ; E le c ta ; E lm eco b ; 
G lo m eq  H yd ro x-1 2 ; In g a v it B 1 2 ; In ta c o b ; Ju v in a te ; K een eu r- 
o n ; L -V lt-1 2 ; Lam eco -O D ; Lo g y ; M ad d o x; M a la m in ; M a rin o l 
M a tỉld a ; M B -1 2 ; M C B ; M C B iõ  M C B M ; M e-1 2 ; M ecad n-M D ; 
M e a n ln ; M eco b a; M ecobaL’ M eco b cst; M ecoĐ ash; M e co ío l 
M eco U ỉe ; M ecom ed ; M eco n a ; M e co n e rv ; M eco n eu ro n ; M eco- 
n o v it-O D ; M eco p han  M e co rỉv ; M e co v it; M ecơ vo n ; M ecze ; 
M eđ b am in ; M e d in e rv ; M ego ; M e liíe -O D ; M e rico b a l; M e th e rlin ; 
M e th lco ; M e th ilo c  M e th yco ; M ethycobaL' M eth yg ard ; M eth y  
n e u ro n ; M e w in ; M ezem  M lco -B ; M iko ; M o b lo ; M yco b al; 
M ycob  M yco n o va ; M yco to p ; M yco vit-O D ; M yd o g em  M yn u r- 
o n ; N ecob ; N e rv ic-1 5 0 0 ; N e rv ld n ; N ervo n-M ; N e rvu p ; N euco- 
bab N e u ra c tin ; N euratab -M  F o rte ; N euroag e; N eu ro lac-M D ; 
N eurom ed ; N e u ro m in ; N e u ro sw ift; N eu rơ to n e ; N eurotop-M ; 
N eu ro vig -M ; N e u tro n ; N ila b o l; N iscobab N o vo m in e ; N u rob ex; 
N u ro d ad ; N u ro d ay ; N u ro k in d ; N u rom as: N u ro m ax; N u ro vo le ; 
N u ro z-O D ; N u th ya l P lu s ; O B -1 2 ; O d ico b a; O m yb a l; Indon.: 
A rco re d ; B e rth y co ; C o b aãm : E th ig o b ak  In te rco ; K a lm eco ; 
La n a b a l; La p ib a l; M a g e rix ; M e co lin ; M eco n eu ro ; M egabal; 
M eth yco b a l: M e tiỉe r; M e v ra b a lt; N e rỉe co : N e u lam in ; N ufaco- 
bab O xico b a l; S ca iu n eco b ; So ho b a l; IrL: C y a n o k it; C y u c o n ỷ ; 
C ytam e n ; N eo -C ytam en ; Israel: B ed o d eka ; B e v ite x ; ItaL: Coba- 
to rte ; C y a n o k it; D o b e tín ; In d u s il; N eo -C ytam en ; O H  B I2 ; Jpn: 
M ethycobaL’ Malaysiír  M eth yco b a l; N -C o b al; N eu ro m eth yn ; 
A te c ; A x o lo r; B ío c o b a lt; B io tre ío n  L ; B iỉs e l 12; C o m p en sá lt; 
D u rad o ce ; E x o rv itt ; P o rtíc a l; Le o -D o ce t: M axib ob  N eb al; N eu- 
ro ío n  P lu sviso U  S a n o v it; Neth.: C y a n o k it; H yd roco b am ine; 
Norw.: B e to lv e x ; C y a n o k it; NZ: N e o -B I2 ; N eo -C ytam en : Phi- 
lipp.: D re xa b io n ; E c o n v ita ; G eo co b alam in ; H e ra d e n e ; H yb u tin ; 
Ja g a ; L ix ơ e ss ; M e co v it: M eg an erv; M eth yco b a l; N e rva B l; N ervi- 
la n ; N e u ro -B 's; N eurobexob  N eurob ỉom  N e u ro lin k ; P o lyn e rv , 
R u b ra m in t; S u p ra n e u ro a ' V a lcu m in ; V in e u ro n ; PoL: C yan o tó t; 
PorL: C o -V ib e d o ze t; C o b axid ; C y a n o k it; D ozefob Ja b a  B |2; OH 
B 1 2 ; P erm ad o ze ; Rus.: C ico m ln  (IỈU O M H H ); V itagam m a
(B vn ra u M a); S -A /ir.; C o b a la te c  Singapore. M e ih yco b a l; N euro- 
m e th yn ; Spaim  C ro m ato n b ic B I2 ; C y a n o k it; Iso p to  B  12; 
M egam ilbedoce; O p to vite  B I2 ; R e ticu lo g en  F o rtU ĩcad o t; Zim a- 
d o ce t; Swed.: B eh ep an ; B eh ep an ; B e to lv e x ; B e to lv id o n ; C ya- 
n o ld c  Sw ìtz:  B e to lv e x ' C y a n o k it; V ita ru b in : Thai.: A m p a v it; B 
T w e lv e  P ; B a la m in e ; H ito co b am in  M f; M eco b a; M ecobal; 
M eco b in ; M ecze ; M e ra b in ; M eth yco b ak N eu rom et' R e d ỉso l; 
Turk.: A lc tỉb o l; B e to lv e x ; D o d ex; UAE: C y n o v ic  UK: C o b alin - 
H ; C yan o ld e  C yta co n ; C ytam e n ; N eo -C ytam en ; USA: B -12  
D o ts; B -1 2  S L ; B - 1 2 ;  C a lo M ist-h  C ry sta m in e t; C ya n o ld t: Cyo- 
m in-h  N ascobab R ap id  B -12  E n e rg y ; T w e lve  R e s in -K ; Vencĩ.: 
B e d o v lt S im p le ; B e p lu s ; C ristad o ce ; D o b e tin ; H id ro -D o ce ; Ibe- 
d o x; M atdboL

M uhi-ing rad ient Prapom lio n s . N um erous p rep ara tio n s a re  listed  
in  V o lvune B .

Homoeopalhtc Preparcriiora. Ger.: H ep ar com p; ln fi-C h ìn a ; ln fi-  
S ym p h ytu m ; In ũ h e p a n ; N eyD U  N r 6 6 Ỷ ; N eyFo c N r 6 9 ; N ey- 
G ero  N r 6 4 ; N eyG ero n t V ita lk a p se in  A ; N eyLin g  N r 6 6 .

Phunnocopoaiai Praporabons
B P  2 0 1 4 : C yan o co b a lam in  T a b le ts; H yd ro xo co b a lam in  In je c tio n ; 
Ữ S P  3 6 : C yan o co b a ian ũ n  In je c tio n ; H yđ ro xo co b alam in  lạ ịe c -  
tio n ; O il-  an d  W ate r-so lu b le  V itam im  C ap su le s; O il-  and  W ater- 
so lu b le  V ĩta m in s O ra l S o lu tio n ; 011- an d  W kte r-so lu b le  V ita m in : 
T a b le ts; OU- an d  W ate r-so lu b le  V U am ins w ith  M in e ra ỉs C ap su les; 
O il-  and  W ate r-so lu b le  Y ita m in s w ith  M in e ra ls O ra l S o lu tio n ; 
O il-  an d  W ate r-so lu b le  V ita m in s w ith  M in e ra ls T a b le ts ; W ater- 
so lu b le  V ỉta m in s C ap su le s; W ate r-so lu b le  V ita m á iỉ T ab le ts; 
W a te r-so lu b le  V U a m in . w ith  M in e ra ls C ap su les; W ate r-so lu b le  
Y ita m in s w ith  M in e ra ls T a b le tỉ.

VỊtamin c Substances
Vitarnina rpynnu c
S e v e ra l su b sta n c e s h a v e  v ita m in  c a c t ìv ity , n o ta b ly  a sco rb ic  
a d d  a n d  it s  c a lã u m  a n d  so d ỉu m  s a lts . N a tu ra l P ro d u c ts  w itb  
a  h ig h  v ita m in  c c o n te n t in c lu d e  b la c k  c u rra n t (p . 2 4 5 8 .1 ), 
le m õ n  (p . 2 5 4 2 .3 ), sw e e t o ran g e  (p . 2 5 7 6 .2 ), a n d  ro se  h u it 
(p . 2 6 0 7 .1 ).

Ascorbk Acld (BAN, riNNi

Acíde ascort)ìqũé; .Ácido ascórbico; Addum Ascbrbicum; L- 
Ascorbic Acidi. Ẩscórbico, ácido; Ascorbinsãure; Askorbiinl- 
happo; AskorbiỊc. Asit; Askorbinsyra; Askorbo rũgỉtis; 
Ạszkorblnsav; cévitamlc Acid; E300; Kwas askorbowy; 

.Kyselina askorbová; Vitamin C; Vitamina c  AcxopÓMHOBaH 
KMChOTa. -
The enolic form of 3-oxo-t-gulofuranolactone; 2,3- 
Didehỵdro-i.-r/ireo-hexono-l ,4-laaone.
QHÁ=176.1 
Ớ S -50-8Ĩ-7 . '
A7C’— Aĩ 1GA0V; G0ỈAD03; S0ỈXAỈ5. ■
:A7C Vet 04 71GA0 Í; QG01AD03; QS01XA15:
u m  — PQ6CK8PD0R. . .

P h a rm o c o p o e ia s . In  Chín., Eur. (se e  p . v ii) , ỉm ., Jpn, u s , an d  
VŨL

AU cross-reíerences reíer to entries in Volume A
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in d u d e d  in  so m e  o ra l iro n  p re p a ra tío n s . A sc o rb ic  a d d  o r 
so d iu m  a sc o rb a le  h a v e  b e e n  u se d  in  ơ e a tin g  m e th ae m o - 
g lo b in a e m ia . A sc o rb ic  a d d  h a s b e e n  u se d  to  a d d ity  u r in e . I t  
h a s a lso  b een  tr ie d  in  th e  tre a tm e n t o ỉ m a n y  o th e r d iso rd e rs  
(se e  b e lo w ) b u t th e re  is  lit t le  e v id e n c e  o f b e n e ã d a l e ừ e c t.

F o r d o ses in  c h ild re n . se e  A d m in is tra tio n  in  C h ild re n , 
b e lo w .

E y e  d ro p s c o n ta in in g  p o ta ssiu m  a sco rb a te  (a sc o rb ic  a d d  
1 0 % ) h a v e  b e e n  u se d  fo r th e  tre a tm e n t o í C h e m ica l e y e  
b u m s (p . 1 7 8 2 .1 ),- th e y  m a y  b e u se d  v v ith  so d iu m  d tra te  e ye  
d ro p s (se e  U se s a n d  A d m in is tra tio n  o ỉ B ic a rb o n a te , 
p . 1 7 8 1 .2 ).

A sc o tb ic  a d d  a n d  c a ld u m  a n d  so d iu m  a sco rb a te s a re  
u sed  a s a n to x id a n ts  in  p h a rm a c e u tic a l m a n u ỉa d u rin g  an d  
in  th e  ío o d  in d u s try .

Administration hì children. V ita m in  c is  u se d  in  c h ild re n  
to  p re v e n t an d  tre a t d e h d e n c y  w h ic h  can  le a d  to  s c u rv y . 
It  is  u s u a lly  g iv e n  o ra lly  as a sc o rb ic  a d d  (a lth o u g h  tra d i-  
tío n a l so u rce s fo r su p p le m e n ta tio n  h a v e  in d u d e d  d tru s  
ju ic e s , b la c k  c u rra n t, a n d  ro se  h ip  s y ru p ); w h e n  th e  o ra l 
ro u te  is  n o t ỉe a s ib le  o r m a la b so rp tio n  is  su sp e cte d  th e  v it-  
a m in  m a y  b e  g iv e n  p a re n te ra lly , p re íe ra b ly  b y  th e  in tra -  
m u s c u la r ro u te , b u t a lso  b y  th e  in tra v e n o u s  o r su b c u ta - 
n e o u s ro u te s . D o se s u se d  fo r p re v e n tio n  o f d e h d e n c y  a re  
s im ila r to  th o se  u se d  ỉn  a d u lts , se e  U se s a n d  A d m in is tra -  
tio n . a b o v e . In  th e  ơ e a tm e n t o f s c u rv y , o ra l o r p a re n te ia l 
do ses ra n g e  fro m  1 00  to  3 0 0  m g d a ily , a lth o u g h  h ig h e r 
o ra l d o se s h a v e  a lso  b e e n  su g g e ste d ; th e  BNFC su g g ests 
o ra l d o ses a cc o rd in g  to  ag e :
•  1 m o n th  to  4  y e a rs : 125  to  2 5 0  m g d a ily  in  1 o r 2 d iv id e d

d o ses
• 4  to  12  y e a rs : 2 5 0  to  5 0 0  m g d a ily  in  1 o r 2 d iv id e d  d o ses
• 12 to  18 y e a rs : 5 0 0  to  1 0 0 0  m g đ a ily  in  1 o r 2  d ỉv id e d  d o ses 
A sc o rb ic  a d d  m a y  a lso  b e  g iv e n  w ith  d e s íe rrio x a m in e  to  
in c re a se  th e  e x c re tio n  o ỉ ữ o n ; c h ỉld re n  h o m  1 m o n th  o í age 
m ay  b e  g iv e n  th e  sam e d o se  as a d u lts .

V ita m in  c m a y  a lso  b e  g iv e n  in  th e  tre a tm e n t o f so m e 
in h e rite d  m e ta b o lic  d iso rd e rs su  c h  a s ty to s in a e m ia  ty p e  m , 
tra n s ie n t ty ro s in a e m ia  o f th e  n e vvb o m , g lu ta th io n e  
sy n th a se  d e ũ d e n c y , an d  H a w k in s in u ria . T h e  BNFC su g g ests 
th e  fo Ilo w in g  o ra l d o ses fo r s p e d a lis t u se :
• n e o n a te : 50  to  2 0 0  m g d a ily , a d ju ste d  as n e c e ssa ry
•  1 m o n th  to  18 y e a rs : 2 0 0  to  4 0 0  m g d a ily  in  1 o r 2  d iv id e d

d o se s, a d ju ste d  as n e c e ssa ry ; u p  to  1 g d a iỉy  m a y  be
re q u ứ e d

Non-deRdency disorders. A  b e n e íid a l e ííe c t oi  v ita m in  c 
th e ra p y  h a s b e e n  d a im e d  fo r a n  e x tra o rd in a ry  n u m b e r o f 
c o n d itio n s , ũ id u d in g  a g e -re la te d  m a c u la r d e g e n e ra tio n  
(u n d e r B e ta c a ro te n e . p . 2 0 5 1 .2 ) A M ie im e h s  d ise a se  (se e  
D e m e n tia , u n d e r V ita m in  E , p . 2 1 2 0 .2 ), a th e ro sd e ro s is  
(se e  P ro p h y la x is  o f Isc h a e m ic  H e a rt D ise a se , p . 2 0 4 7 .1 ), 
c a n c e r (se e  P ro p h y la x is  o f M a lig n a n t N e o p la sm s, 
p . 2 0 4 7 .3 ), an d  th e  co m m o n  co ld  (p . 9 5 1 .1 ). O th e r c o n d i- 
d o n s c la im e d  to  b e n e íit in d u d e  a sth m a . w o u n d  h e a lin g , 
p s y c h ia tr ic  d iso rd e rs , in íe c tio n s  d u e  to  a b n o rm a l le u c o c y te  
íu n c tio n , in le r t ilit y , o ste o g e n e sis im p e ríe c ta , p a in  in  
P a g e t's d ise a se , te ta n u s , a n d  o p io id  w ith d ra w a l. G e n e ra lly  
th e re  a re  fe w  p ro p e rly  c o n tro lle d  stu d ie s  to  su b sta n tia te  
th ese  d a im s . A lth o u g h  p re lim in a ry  e v id e n c e  su g g ested  a 
b e n e ũ t in  p re v e n tio n  o f p re -e d a m p sia , th is  w a s n o t co n - 
ũ rm e d  in  la te r s tu d ie s  (se e  H y p e rte n s io n , p . 1 2 5 1 .1 ). 
A sc o rb ic  a d d  is  a lso  u n d e r in v e s tig a tio n  fo r th e  ư e a tm e n t 
o f C h a rco t-M a rie -T o o th  sy n d ro m e , a c h ro n ic  an d  P ro g re s
s iv e  d iso rd e r o f th e  n e rv o u s S yste m .

A d v e r s e  E f f e c t s  a n d  P r e c a u t i o n s

A sc o rb ic  a d d  is  u s u a lly  w e ll to le ra te d . La rg e  d o ses a re  
re p o rte d  to  cau se  d ia rrh o e a  an d  o th e r g a s tro in te s tin a l 
disturbances. It has also been stated that large doses m ay 
re s u lt in  h y p e ro x a lu ria  a n d  th e  lo rm a tio n  o f re n a l c a ld u m  
o x a la te  c a lc u li a n d  a sc o rb ic  a d d  sh o u ld  th e re lo re  b e g iv e n  
w ith  c a re  to  p a tie n ts  vv ith  h y p e ro x a lu ria  (se e  E ữ e c ts  o n  th e  
K id n e y s , b e lo v v ). T o le ra n c e  m ay  b e  in d u ce d  w ith  p ro lo n g e d  
use o f la rg e  d o ses, re s u ltin g  in  sym p to m s oi d e Đ d e n cy  w h e n  
in ta k e  is  re d u ce d  to  n o rm a l. P ro lo n g e d  o r e x c e ss iv e  u sc  o f 
ch e vva b le  v ita m in  c p re p a ra tio n s m ay  cau se  e ro s io n  o f 
to o th  e n a m e l.

L a rg e  doses o ỉ a sc o rb ic  a d d  h a v e  re s u lte d  in  h a e m o ly s is  
in  p a tie n ts  w ith  G 6 P D  d e ũ d e n c y  (se e  E H e c ts o n  th e  B lo o d , 
b e io v v ).

in c re a se  se e n  in  A íric a n  w o m e n . Lo v v e r do ses o f lO O m g  
d a ily  fo r 1 0  d a y s a p p ro x im a te ly  d o u b le d  th e  a sc o rb ic  a d d  
b re a st m ilk  c o n te n t in  th e  la tte r , a s d id  su p p le m e n ta d o n  
w ith  o ran g e  ju ic e  3 o r 5 tim e s a  w e e k ; a  s ig n ih c a n t d a y- 
to -d a y  eH ect w a s a lso  n o te d , in d ic a tín g  th a t th e  a sc o rb ic  
a d d  co n te n t o f b re a st m ilk  is  re g u la te d . In  a  sm a ll s tu d y 2 

in v o lv in g  4  d iỉỉe re n t d o ses o f a sc o rb ic  a d d  su p p le m e n ts, 
w o m en  in  W e st A ỉric a  sh o vved  th a t in cre a se d  in ta k e  
cau se d  a n  in c re a s e  in  th e  a sco rb a te  c o n c e n tra tio n  o ỉ b re a st 
m ilk , b u t c o n c e n tra tio n s ap p ro ach e d  a  p la te a u  a t h ig h e r 
in ta k e s ; it  w a s co n d u d e d  th a t a b o u t 1 0 0  to  1 2 0  m g o f v it-  
a m in  c d a ily  w a s n eed ed  to  a c h ie v e  acce p ta b le  p lasm a  
a n d  b re a s t-m iỉk  a sco rb a te  c o n c e n tra tio n s  in  th is  p o p u la - 
tio n .

1. Daneel-Otterbecb s , tí al. Ascorbic add suppỉemenỉatỉon and reguỉ&r 
consuraption of írcsh oraDge juíce inoease the ascorbỉc add content of 
human milk: studies in European and African lactatíng women. Am J 
ơin Nutr 2005; 01: 1 083-93.

2. Baỉes CJ, et ai. The eííect of vỉtamỉn c  supplementatỉon on ỉactatỉng 
women in Keneba, a West Aírican ruraỉ communìty. ỉn tJ  VỊtan NìứrRa 
1983;53:68-76.

Effeds on the blood. T h e re  a re  re p o rts  o f h a e m o ly s is  in  
p a tie n ts  w ith  G 6 PD  d e Ễ d e n c y  a fte r la rg e  do ses oi  a sc o rb ic  
a d d  e ith e r in ư a v e n o u s ly 1-2  o r in  so ft d rin k s . 3 T h e re  h a s 
a lso  been  a re p o rt4 o f a p a tie n t w ith  p a ro xy sm a l n o c tu m a l 
h a e m o g lo b in u ria  su H e rin g  h a e m o ly s is  a fte r ta k in g  la rg e  
a m o u n ts o f a sc o rb ic  a d d  in  a so ft d r in k . T h e re  is  co n ce m  
th a t th e  la rg e  q u a n titie s  o f v ita m in  c in  íe e d s fo r p re m a- 
tu re  n e o n ate s m a y  h a v e  a p ro -o x id a n t e íỉe c t , a n d  le a d  to  
h a e m o ly s is . H o vve ve r, a  d o u b le -b lin d  stu d y  (o u n d  n o  
in c re a se  in  e ry th ro c y te  d e s tru c tio n  o r h y p e rb iliru b in a e m ia  
in  p re m a tu re  n e o n a te s re c e iv in g  v ita m in  c .5

1. CampbeQ GD, tí ai. Ascorhic add-induced hemolysis in G-6-PD 
defítíency. Amt bitem Med 1975; 82: 8Ỉ0.

2. Rees DC tí ai. Acute haemoỉysis induced by hỉgh dose ascorbic add ỉn 
glucose-6-phosphate dehydrogenase deAdency. BMJ 1993; 306: 841-2.

3. Mehta JB, tí aỉ. Ascorbic-add-induced haemolysis in G-6-PD deũdency. 
Laruxĩ 1990; 336: 944.

4. ỉvvamoto N. a  ai. Haemolysis ỉnđuced by ascorbic atíd in paroxysmal 
noctumal haemoglobinuria. Laneet 1994; 343: 357.

5. Doyle J. tí ai. Does vitamỉn c  cause hemolysls ỉn premature ncwbom 
iníams? Resuits of a muỉticemer doubỉe-bỉind, randomàed, conirolỉed 
trial. J Ptdiatr 1997; 13<k 103-9.

Effeds on the Iddneys. A lth o u g h  re n a l im p a ỉrm e n t a sso - 
d a te d  w ith  e x c e ss iv e  o x a la te  e x c re tio n  h a s b e e n  re p o rte d  
w ith  la rg e  d o ses o f a sc o rb ic  a c id 1' 5 it  h a s b een  co n sid e re d  
th a t h e a lth y  p e rso n s c an  ìn g e st la rg e  am o u n ts o f a sc o rb ic  
a d d  w ith  re la tiv e ly  sm a ll Ln cre ase s in  o x a la te  e x c re tio n 4"* 
a n d  v v ith o u t a n  in cre a se d  r is k  o f o x a la te  sto n e  to rm a tìo n . 
A  stu d y  o f v ita m in  c su p p le m e n ta tio n  w ith  1 o r 2 g g iv e n  
d a ily  fo r 3 d a ys in  c a ld u m  sto n e -ío rm in g  p a tie n ts . an d  1 g 
g iv e n  d a ily  fo r 3 d ays in  h e a lth y  su b je c ts , ío u n d  th a t 
u rin a ry  o x a la te  e x c re tio n  a n d  th e  r is k  o f c a ld u m  o xa la te  
c ry s ta llis a tio n  in cre ase d  s ig n iíic a n tly  in  a ll g ro u p s . 7 A  p ro - 
sp e c tive  c o h o rt stu d y  ío u n d  th a t in cre a se d  v ita m in  c 
in ta k e  (o v e r 1 g d a ily ) vvas p o s itiv e ly  a sso d a te d  v v ith  th e  
r is k  o f sto n e  te rm a tio n ; a n  in c re a se d  r is k  w a s o b se rve d  
e ve n  a t lo v v e r in ta k e s  o f a b o u t 9 0  to  2 5 0  m g d a ily . T h e  r is k  
w a s ra ise d  fo r b o th  d ie ta ry  an d  su p p le m e n ta l v ita m in  c 
in ta k e . H o w e v e r, th e  re la tio n  b e tw e e n  v ita m in  c in ta k e  
a n d  sto n e  ỉo rm a tỉo n  h ad  em erg ed  o n ly  a fte r th e  in d u s io n  
o f d ie ta ry  p o ta ssiu m  in  th e  a n a ly s is , w ith  p o ta ssiu m  in ta k e  
p o s itiv e ly  a sso d a te d  vv ith  d ie ta ry  v ita m m  c in ta k e , b u t 
in v e rse ly  a sso d a te d  vv ith  sto n e  {o rm a tìo n . T h is  le d  th e  
a u th o rs to  co n c lu d e  th a t, v v h ile  lim itin g  d ie ta ry  v ita m in  c  
in ta k e  in  m en  w ith  c a ld u m  o x a la te  n e p h ro lith ia s is  vvas 

Ị u n w a rra n te d  (b e cau se  o f th e  h ig h  p o ta ssiu m  c o n te n t o f ị v ita m in  C - ric h  ĩo o d s ), su p p le m e n ta l v ita m in  c sh o u ld  be
! a vo id e d . 8
!
I ỉ . Reznik VM tí al. Does hỉgh-dose ascnrbíc acid accelerate renal íailure? N
Ị EryU Med 1980; 302: 1418-19.

2. Swaru RD, tí ai. Hyperoxaiuria and renaỉ insuttiđency due to ascorbic 
atíd administration duríng toiâl parenteral nutrition. Arm Ịttum  Med 
1984;100:530-1.

3. Balcke p. tí ai. Ascorbic acid aggravates secondary hypcroxalemta in 
patienu on chronic hemodialyãs. Ann Intem Med 1984; 101: 344-5.

4. Tsao c s . Ascorbíc acid administration and urínary oxalate. Artĩt lntem  
Med 1984; 101: 405-6.

5. Wandzilak TR. et ai. Elĩecĩ of high dose vỉtamỉn c  on urỉnary oxalate 
levels. J Urol (Bahhnơrr) 1994: 151: 834-7.

6. Curhan GC tt ai. Intake of vitamỉns B6 and c and the ĩisk of Iddney 
stones in vvomen. J Am Sac Ncphml 1999; 10: 840-5.

7. Baxmarưi AC tĩ ai. EỈIect of vitamin c suppỉements on urinary oxalate 
and pH in caldum stone-ỉorming patìents. Kidney ỉtu 2003; 63 :1066-71.

8. Tayỉor EN. et ai. Dietary ỉactors and the risk of inddent kỉdney stones in 
men:nevvinsightsaíter Ỉ4yearsof fol!ow-up. JAmSocNephrol2004; 15: 
3225-32.

P h . E u r . 8 :  (A sc o rb ic  A d d ). A  w h ite  o r a lm o st w h ite  
c r y s ta llin e  p o v v d e r o r c o lo u rle s s  c ry s ta ls  b e c o m in g  
d isc o lo u re d  o n  e xp o su re  to  a ir  a n d  m o is tu re . F re e ly  so lu b le  
in  v v a te r; sp a rin g ly  so lu b le  in  a lc o h o l. A  5 %  so lu tio n  in  
w a te r h a s a  p H  o í 2 . 1  to  2 . 6 . S to re  in  n o n m e ta llic  c o n ta in e rs . 
P ro te a  fro m  lig h t.
U S P  3 6 : (A sc o rb ic  A d d ). W h ite  o r s lig h tly  y e llo v v  a y s ta ls  o r 
p o vvd e r. O n  e xp o su re  to  lig h t, it  g ra d u a lly  d a rk e n s . In  th e  
d ry  S ta te , is  re a so n a b ly  sta b le  in  a ir , b u t ìn  so lu tio n  ra p id ly  
o x id is e s . S o lu b le  1 'in  3 o f v v a te r an d  1 ỉn  4 0  o ỉ a lc o h o l; 
in s o lu b le  in  c h lo ro ío rm , in  e th e r, an d  in  b e n ze n e . S to re  in  
a irtig h t c o n ta in e rs . P ro te c t b o m  lig h t.

Calcium Ascorbate ỊBANM, HNNMI
Ascorbate de Caĩcium; Ascorbato i cálcico; Àskorban ; 
vápenatý dìhydrát: Calcii Ascorbas; Calcii Ascorbas' 
Dihydricus; Calcium, ascorbate de; Caldumascòrbah E3Ọ2j 
Kalcio askorbatas; Kalciumaskorbat; Ralcium-asđccrbát; 
Kalsiumaskorbaattì; Kanbunỉí AcKopổaT. 
(G6H70 s)jCa^H2O=4263 
CẢS —  5743-27-1
UNII —  183E4W213W (calờum  ascorbate dihydrate); 
J96U0ZD4Y6 (anhydrous calcium ascorbate).

P h a rm a c o p o e ia s . In ơũn., E ụ r^ ịsc c  p. vii), and u s .

P h . E u r . 8 : (C a ld u m  A sc o rb ã te ). A  w h ite  o r s lig h tly  
y e llo v v ish  c ry s ta llin e  p o w d ẽ r.;'F re e ly  so lu b le  in  vva ten  
p ra c tic a lly  in s o lu b le  in  a lc o h o li A  1 0 %  so lu tio n  in  vva te r h a s 
ã  p H  b e tv ve e n  6 . 8  an d  7 .4 . S tõ re  in  n o n m e ta llic  c o n ta in e rs . 
P ro te c t b o m  lig h t . ■ ’
U S P  3 6 : (C a ld u m  A sco rb a te ỵ ! A ' v vh ite  to  s lig h tly  y e llo v v , 
p ra c tic a lly  o d o u rle ss , p o w d ẽ r. F re e ly  so lu b le  in  vva te r 
(a b o u t 1 in  2 ) ; s lig h tly  so lu b le  in  a lc o h o i; in so lu b le  in  e th e r. 
p H  o f a 1 0 %  s o lu tio n  in  w a te r is  b e tw e e n  6 . 8  an d  7 .4 . S to re  
in  a irtig h t c o n ta in e is . P ro te c t b o m  lig h t

Sodium Ascorbate IBANM, riNNỊ 
Ạsciqrbạte de sodium; Ascorbate sodique; Ascorbato de 
sodiơ;'Ascorbato sỗdicộ;̂  Askọrban sodný; Ẽ301;.Mono- 
sọdium L-Ascorbate; Natrii Ascorbas; Natrio askorbatas; 
Natriumascòrbat;' Natriumaskorbaatti; Natriumaskorbat; 
Nátrium-aszkorbát; HaTpvin AcKopóaT. 
3-OxcK-gulofuranolaaone sodiurn enolate.
0 ^ 7 ^ = 1 9 8 . 1  
Ớ S ^ m - 0 3 - 2 .  ■:■■■■
UNII —  S033ĨH8359: -

P h a rm a c o p o e ia s . In  Chin., Eur. (se e  p . VÌĨ), a n d  u s .

P h . E u r . 8 :  (S o d iu m  A sc o rb a te ). A  vv h ite  o r y e llo v v ish  
c ry s ta llin e  p o vvd e r o r c ry s ta ls . F re e ly  so lu b le  in  vva ten  
sp a rin g ly  so lu b le  in  a lc o h o l; p ra c tic a lly  in so lu b le  ÚI 
d ic h lo ro m e th a n e . A  ừ e sh ly  p re p a re d  1 0 %  so lu tio n  in  
vva te r h a s  a  p H  o ỉ 7 .0  to  8 .0 . S to re  in  n o n m e ta llic  c o n ta in e rs . 
P ro te c t b o m  lig h t.
U S P  3 6 : (S o d iu m  A sc o rb a te ). W h ite  o r v e ry  fa in tly  y e llo v v , 
o d o u rle ss o r p ra c tic a lly  o d o u rle ss , c ry s ta ls  o r a y s ta llin e  
p o vvd e r. O n  e xp o su re  to  Iig h t it  g ra d u a lly  d a rk e n s . S o lu b le  1 
in  1 .3  o f v v a te r; v e ry  s lig h tly  so lu b le  in  a lc o h o l; in so lu b le  in  
c h lo ro ío rm  a n d  in  e th e r. p H  o f a 1 0 %  so lu tio n  in  w a te r is  
b etvveen  7 .0  a n d  8 .0 . S to re  in  a irtig h t c o n ta in e rs . P ro te c t 
h o m  lig h t.

Uses and Adminỉstratíon
V ita m in  c, a v v a te r-so lu b le  v ita m in . is  e sse n tia l fo r th e  
sy n th e s is  o ỉ  c o lla g e n  an d  in te r c e llu la r  m a te ria l. V ita m in  c  
d e íìd e n c y  d e v e lo p s w h e n  th e  d ie ta ry  in ta k e  ìs  in a d e q u a te . 
I t  is  ra re  in  a d u lts , b u t m ay  o c c u r in  in la n ts , a lc o h o lic s , o r 
the  elderly. Deíìciency leads to  the  devclopm ent of a well- 
d e fln e d  sy n d ro m e  kn o vvn  a s s c u rv y . T h is  is  c h a ra c te rise d  b y  
c a p illa ry  h a g ilit y , b le e d in g  (e s p e c ia lly  fro m  sm a ll b loo d  
ve sse ls  a n d  th e  g u m s ), n o rm o c y tic  o r m a c ro c y tic  a n a e m ỉa . 
c a rtila g e  a n d  b o n e  le s ỉo n s . an d  s lo w  h e a lin g  o f vvo u n d s.

V ita m in  c is  u sed  in  th e  ư e a tm e n t an d  p re v e n tio n  o f 
d e h d e n c y . I t  c o m p le te ly  re v e rse s  sym p to m s o f d e h d e n c y . It  
is  u s u a lly  g iv e n  o ra lly . th e  p re íe rre d  ro u te , a s a sc o rb ic  a d d . 
A sc o rb ic  a d d  o r so d iu m  a sc o rb a te  m a y  be g iv e n  
p a re n te ra lly , p re íe ra b ly  b y  th e  in tra m u s c u la r ro u te , b u t 
a lso  b y  th e  in tia v e n o u s  o r su b cu ta n e o u s ro u te s . D o ses o f 25  
to  7 5  m g d a ily  in  th e  p re v e m io n  o f d e h d e n c y , an d  2 5 0  m g 
o r m o re  d a ily  in  d iv id e d  d o ses fo r th e  ư e a tm e m  o f 
d e S ã e n c y , h a v e  b e e n  re co m m e n d e d .

Oral ascorbic add 10 0  to 2 0 0  mg daily may be given with 
desíerrioxamine in the treatment oỉ padents vvith chronic 
iron overload, to improve the chelating acúon of desỉerri- 
oxamine, thereby increasing the excretion of iron (see 
p. 1544.1); to reduce toxidty ascorbic add should not be 
started until 1 month after startìng desíerrioxamine. 
Ascorbic add should be given separately bom lood since it 
can enhance ữon absorption. In íron deỉidency States 
ascorbic add iỉ used to increase gastrointestinal iron 
absorption and ascorbic add or ascorbate salts are thereíore

Breast íeeding. V ita m in  c  is  e xc re te d  in to  b re a st m ilk  an d  
th u s su p p lie đ  to  b re a st- íe d  in la n ts . W o m e n  in  d e ve lo p in g  
c o u n trie s  h a v e  s ig n ih c a n tly  lo v v e r c o n c e n tra tio n s  o f a sco r- 
b ic  a d d  in  th e ir  b re a st m ilk  co m p ared  w ith  th o se  in  d e v e l-  
o ped  c o u n trie s , 1 a n d  se a so n a l v a ria tio n  in  co n su m p tio n  o ỉ 
fo o d s ríc h  in  v ita m in  c le a d s to  v a ria b le  a m o u n ts o í a sco r- 
b ic  a d d  in  b re a st m ilk . 2 S u p p le m e n ta tio n  w ith  h ig h -d o se  
a sc o rb ic  a d d  (1  g d a ily  fo r 1 0  d a y s ) le d  to  s ig n iS c a n t 
in c re a s e s  in  b re a s t-m ilk  c o n c e n tra tio n s  in  b o th  E u ro p e a n  
an d  A h ic a n  w o m e n ;‘ h o v v e v e r, th e  o v e ra ll e ffe c t w a s 
m o d est in  E u ro p e a n  vvo m en  co m p are d  v v ith  a th re e ỉo ld

Effeds on mortolity. th e re  is  so m e su g g e stio n  th a t se ru m  
a sc o ib ic  a d d  c o n c e n ư a tio n s a re  in v e rs e ly  re la te d  to  a ll-  
cau se  m o rta lity ; 1"4 se ru m  le v e ls  w e re  a lso  in v e rs e ly  re la te d  
to  ca n ce r m o rta lity  in  m en  b u t n o t in  vvo m en . 1' 3 H o vve ve r, 
a  m e ta -a n a ly s is  o f 3 stu d ie s  ỉo u n d  v ita m in  c su p p le m e n ta - 
tio n  to  h a v e  n o  b e n e fit o n  m o rta lity  in  e ld e rly  p e o p le . 5 A  
sy ste m a ric  re v ie v v  o f a n to x id a n t su p p le m e n ta tio n  in  a d u lts  
a lso  fo u n d  n o  s ig n iỉic a n t e ffe c t o n  m o rta U ty  b o m  stu d ie s  
in  vvh ich  v ita m ln  c w a s u se d  e ith e r s in g ly  o r w ith  o th e r 
a n to x id a n ts ; 6 sm a ll b e n e S d a l e ữ e c ts o r la rg e  h a rm fu l 
e ỉỉe c ts  c o u ld  n o t b e e x d u d e d , a n d  s in ce  v ita m in  c can

The Symbol t  denotes a preparation no longer actívely marketed
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a ỉso  a c t a s a  p ro -o x id a n t. íu ith e r  s tu d ie s  sh o u ld  m o n ito r 
d o s e ly  tò i a n ỹ  h a rm .

1. Lorú CM, rt tL  vitim ỉn c status knd mortalỉíy in u s ađults. Am ỉ  ơ b ỉ 
Nmr 2000; 72: 139-45.

2. stmon JA. Relaiíon of leram ucorbic add to moniRty unonf us 
aduhx. J Am Cott Niar 2001; 20 :255-63.

ỉ .  Khaw t-T. «a/.R dadonbetw een  pitnna «aKtotc»ddandmoiTiflty In 
men and women in EHC-Norfotk proapeotve study: a. peoipealae 
papulukm smdy. iMMtt 2001; 357: 657-63.

4. nẽtcber AB. tt tl. Antknddant vtumirư and morullty in okler penonc 
to d tn p  b o n  the nutridon add-oo study to the Medkal Research 
Coundl Trtal of Assessmenl and Management af Older Prople tn the 
Conununity. Am J ơ in  Nhít 2003; 7 k  999-1010.

5. Ncss A. t ì  al. Roỉe (rf andoxidant vitanthu in prcveniion o/ 
caidtovaxular <fl»CTS«. 3M J1999; 319; 577.

6. BjeUkovic G .« <ư. Antknddant supplements for prevention ol tnonality 
in heahhy paitklpants and padents with vatiotis cKseases. Available in 
The Codũane Datábase oi Synematic Revtews Issue 2. Chichester. John 
WDey; 2008 (accessed 18/06/08).

E ffs d s  o n  th e  te e th . A  re p o rt o f d e n ta l e n a m e l e ro ã o n  
a ttrib u te d  10  th e  d a ily  in g e stio n  o ỉ c h e w a b le  a sc o rb ic  a d d  
ta b le ts  o v e r a p e rio d  o t 3 y e a rs . 1 T h e  ta b le ts  lo w e re d  th e  
p H  o f th e  s a liv a  to  a le v e l a t w h ic h  c a iđ u m  w a s lo s t fro m  
th e  to o th  e n a m e l.

I .  Ghi n u  JL . Denuỉ erosỉoti resuỉting {rom chewabỉe viưmin c  ublecs. J 
A m  Dc m Abo c  ỉ 983; 107; 253-6.

in te r íe re n c e  w W i la b o r a io ry  te s ts . A sc o rb ic  a đ đ . a  s tro n g  
re d u d n g  a g e n t, in te r ỉe re s  w ith  la b o ra to ry  te sts  in v o lv in g  
o x id a tio n  a n d  re d u c tio n  re a c tìo n s . P a lse ly -e le v a te d  o r 
ía is e -n e g a tiv e  te s t re s u lts  m a y  b e o b ta ín e d  h o m  p la sm a , 
ía e c e s , o r u r in e  sa m p le s d e p e n d in g  o n  su  c h  ta c to rs a s th e  
d o se  o ỉ a sc o rb ic  a d d  a n d  sp e d h c  m e th o d  u se d .

P o rp h y ría . T h e  D ru g  D a ta b a se  to r A c u te  P o rp h y ria , co m - 
p ile d  b y  th e  N o rw e g ia n  P o rp h y ria  C e n tre  (N A P O S ) a n d  
th e  P o ip h y r ia  C e n tre  S w e d e n , d a s s iS e s  a sc o rb ic  a d d  as 
n o t p o rp h y rin o g e n ic  it  m a y  b e u se d  a s a  d iu g  o f f iis t  
c h o ic e  a n d  n o  p re c a u tío n s  a re  n e e d e d . 1

1. The Drug Daubese íor Acute Porphyria. AvaQabte au http://www. 
dni8S-porphyria.org (accessed 07/10/11)

Interactions
F o r th e  e S e c t o ỉ a sc o rb ic  a d d  o n  v a rio u s  d ru g s see  u n đ e r 
d e s ỉe n io x a m in e  (p . 1 5 4 7 .3 ), h o rm o n a l c o n tra c e p tiv e s  
(p . 2 2 4 4 .1 ), H R T  (p . 2 2 5 1 .2 ), Q u p h e n a ã n e  (u n d e r 
C h lo rp ro m a á n e , p . 1 0 5 3 .3 ), a n d  v v a ría rin  (p . 1 5 3 5 .3 ). 
A s c o ib ic  a d d  m a y  in c re a ỉe  th e  a b so rp tio n  o f iro n  in  iro n -  
d e h d e n c y  S ta te s. O m e p ra zo le  m a y  a ĩte c t th e  b io a v a ila b ility  
o f d ie ta ry  v ita m in  c (se e  M a la b so rp ú o n , u n d e r O m e p razo le . 
p . 1 8 7 0 .2 ).

Pharmacokinelics
A s c o ib ic  a d d  i ỉ  re a d ily  a b so ib e d  b o m  th e  g a s tro in te s tin a l 
tr a d  a n d  is  v v id e ly  d is trib u te d  in  th e  b o d y  ó ssu e s . P la sm a  
c o n c e n tra tio n s  o ỉ a sc o rb ic  a d d  ris e  a s th e  d o se  in g e ste d  is  
in c ie a s e d  u n t ìl a  p la te a u  is  re a c h e d  w ith  d o se s o ỉ ab o u t 9 0  to  
1 5 0 m g  d a ily . B o d y  S to re s o f a sc o rb ic  a d d  in  h e a lth  a re  
a b o u t 1 .5  g a lth o u g h  m o re  m a y  b e  sto re d  a t in ta k e s  a b o v e  
2 0 0  m g  d a ily . T h e  c o n c e n tra tìo n  is  h ig h e r in  le u c o c y te s  a n d  
p la te le ts  th a n  in  e iy th ro c y te s  a n d  p la s m a . In  d e ũ d e n c y  
S ta te s th e  c o n c e n tra tio n  in  ỉe u c o c y te s  d e d in e s  la te r a n d  a t a  
s lo w e r ra  te . a n d  h a s  b e e n  c o n s id e re d  to  b e  a  b e tte r c rite r io n  
fo r th e  e v a lu a tio n  o f d e S d e n c y  th a n  th e  c o n c e n tra d o n  in  
p la sm a .

A sc o rb ic  a d d  is  re v e rs ib ly  o x id ise d  to  d e h y d ro a sc o ib ic  
a d d ; so m e  is  m e ta b o lise d  to  a sc o ib a te -2 - s u lla te , w h ic h  is  
in a c t iv e , a n d  o x a ỉic  a d d  w h ỉc h  a re  e x c re te d  in  th e  u r in e . 
A sc o rb ic  a d d  in  e x c e ss  o f th e  b o d y 's n e e d s is  a lso  ra p id ly  
e lim in a te d  u n ch a n g e d  in  th e  u r in e ; th is  g e n e ra lly  OCCUIS 
w ith  in ta k e s  e xc e e d in g  1 0 0  m g  d a iỉy . A sc o rh ic  a d d  c ro sse s 
th e  p la c e n ta  a n d  is  d is tr íb u te d  in to  b re a st m ilk . I t  is  re m o ve d  
b y  h a e m o d ia ly s is .

Human Requirements
A  d a ily  d ie ta iy  in ta k e  o f a b o u t 3 0  to  1 0 0  m g  o f v ita n ú n  c  h a s 
b e e n  re co m m e n d e d  ỉo r  a d u ỉts . T h e re  is , h o w e v e r, w id e  
v a ria tio n  in  in d iv id u a l re q u iie m e n ts . H u m a n s a re  u n a b le  to  
ỉo n n  th e ir  o w n  a sc o rb ic  a d d  a n d  so  a  d ie ta iy  so u rc e  is  
n e c e ssa rỳ . M o st d ie ta ry  a s c o ib ic  a d d  is  o b ta in e d  frw n  ír u it  
a n d  v e g e ta b le  so u rc e s ; o n ly  sm a ll a m o u n ts a re  p re se n t in  
m ilk  a n d  a n im a l tis s u e s . R e ỉa t iv d y  t íc h  so u rc e s in d u d e  ro se  
h ỉp s  (ro se  ỉr u it ) , b la c k  c u rra n t, d tru s  ír u it s , Ie a ỉy  v e g e ta b le s, 
to ĩn a to e s , p o ta to e s , a n d  g re e n  a n d  re d  p e p p e rs .

A sc o rb ic  a d d  is  re a d iỉy  d e stro y e d  d u rin g  c o o k in g  
p ro c e sse s . C o n s id e ra b le  lo sse s  m a y  a lso  o c c u r d u rin g  
sto ra g e .

G e n e ra l re íe re n c e s .
1. DeracĐe F, Baron B. Vhamtai C’ \t sưppleiDenution neoessary for 

opúmaỉ health? J Aỉtem Compkmatí iừ ẩ  2008; 14: 1291-8.
2. Berger MM. Ylurnỉn c requỉrements ỉn parènteraỉ nuoỉtỉoa. 

GtiStroutìeiVỈO0 2 OQ9; 137 (suppắ)ĩ S70-S78.
3. Lykkedelđt J, Pữuỉsen HE. ỉs vitamln c  ỉuppỉemencadon beneữcUÍ? 

ĩxisnns learned from nndunỉsed conooDed trỉals. Br J Ntữr 2010; 103: 
1231-9.

IK  and us racommended dietary ừdake. In  th e  U K '
d ie ta ry  re ỉe re n c e  v a ỉu e s  (se e  p . 2 0 4 6 .1 ) h a v e  b e e n  pub - 
liỉh e d  fo r v ita m in  c  a n d  s im ila r ly  in  th e  U S A  re co m - 
m e n d e d  d ie ta ry  a llo w a n c e s  (R D A s ) h a v e  b e e n  s e t 1 D iS e r-  
in g  a m o u n ts a re  re co m m e n d e d  fo r in ỉà n ts  a n d  c h ild re n  o f 
v a ry in g  a g e s, ỈO T a d u lt m a le s  a n d  ỉe m a le s , a n d  ỉo r  p reg - 
n a n t a n d  la c ta tin g  w o m e n . In  th e  U K  th e  re ỉe re n c e  n u tr i-  
e n t in ta k e  (R N I) is  4 0  m g  d a ily  ỉo r  a d u lt m a le s a n d  íe m a le s  
a n d  th e  e s tỉm a te d  a v e ra g e  re q u ire m e n t (B A R ) is  3 0  m g 
d a ily . In  g e n e ra l th e  a m o ũ n t re co m m e n d e d  in  th e  U S A  to r 
an  ag es a n d  g ro u p s is  h ig h e r th a n  th a t se t in  th e  U K ; th e  
R D A  is  9 0  m g  d aU y ỉo r  m e n  a n d  7 5  m g  d a ily  fo r ìv o m e n . 1 

T h e  R D A  is  in c re a s e d  in  sm o k e rs b y  35  m g d a ily . T h e  to l-  
e ra b le  u p p e r in ta k e  le v e l is  2 g  d a ily .J  T h e  E A R  is  7 5  m g 
d a ily  fo r m e n  a n d  6 0  m g  d a ily  fo r w o m e n .

1. DoH. Oietary rtíertDCT valucs for íood encigy and nurricms lor the 
United X3ngdomỉ repoĩt oỉ the pând OĐ <tteury tderence vahies <rf tbe 
oommỉttee on medỉcal aspects o i fòod poỉky. Rgport om Health andsodoỉ 
ntbỷeet1 41. London: HMSO. Ỉ99Ỉ.

2. Sundng Commỉttee on the SdentỉBc Bviluatỉon of Dỉeury Reíerence 
hntkes oi the Food and Nutrỉtỉon Board. Dtetary Referma Ịntaka for 
vttomùt c  vitomm E, selmium. and atrounoids. Washingum DC: Nadonaỉ 
Academy Press, 2000. Aỉso avaỉlalrie au hap://www.nãp.edu/openbouit. 
phpTisbn«0309069351 (aecessed 21/07/08)

Preparations
P ro p rie lo ry  PM pQ rahons (d e u iỉs  a re  g ive n  in  V o lum e B )

Sing la-in grm Sent Prap q ro lio n s. Arg.: C -V iu m in ; C e llsk in la b  
Seru m  1 5 ; C e w ia* C itro c o la ; C iơ o v ita Ỷ ; G y n e B x ; R ed o xo a ’ 
U ro sed ac V ic e n rik ; V i ta  F iz z  C ; AustraL: C a i C ; R e d o xo n ị; 
Sugadess C ; V a g iC a re ; Austria: A sc o rb in ; C -V it; C e-Lim o ; 
C eb io n ; C eteb e ; C evito L' bovìton  V ita m in  C ; M d -C tv  Bdg.: C- 
W ill; C e tam in e ; C e v i-d ro p st; M e g a v itin -C ; R e d o xo n t: 
R ed o xo n ; U psa C ; Bros.-. A c e in a ; A ce ro g rip  C ; A c tiv e  C ; B io - 
c C e b io n ; C e g ỉe n ; C e n e v ic  C e tiv ic  C e to ĩo n e t; C e v ita ; C ev i- 
to n t; C e v rin ; C iư o p le x ; C itro v it; C o ristin a  V lta m in a  C ; E n e rg il 
c  Fo n to -V it C+ ; IB d ra d d  C 2 0 ; H yd ra d d ; R ed o xo n ; V ag i c  V I- 
C e ; V ita d n ; V ita n iic e ; V ita xo n  C ; V ite /g y l C ; CanaL: A p o -C ỷ; 
A sco ib p le x ; B io -C ; c  1 00 0 ; c  3 0 0 0 f; E s te r-C ; P o rm u la  1 B io - 
c t ; F o n n u la  2 B io -C -h  F o n n u la  2Ỳ. In f IC f ; K y o lic  Fo rm u la  
103+7 L iq u i C +7 M eg a-C ; O rti C +7 P o ly  C ; P re ve g yn e ; ProA ava- 
n o l C +7 R ed o xo n ; R e v ito n u s C +7 S co ib a ta te +7 S u p e r c  Sup er 
L S N t; T im e  R e l V it C +7 U PC +7 V ỉd cs Y ita m in  c  O ran g e ; Chile: 
CebioiK Crevet U  Crevet' E s v it C ; M in ta v it-C ; N ecta C ; Sem m  
15 ; V ita c  V ỉtạ se v c  China: D a W ã  X in  (& & % ); G ao X i (X  
# ) ; J la  X in  ( » « t ) ; R ed o xo n  ( * « # ) ;  U psa c  (# # # ■ ); W d  
n  Y ỉn  (ÌỀ # B }; x in  W ã  Xi (ề iẾ Ĩẫ ); Cz: A d d itiv a ; C -V ita m in ; 
C e lasko n ; Denm.: B io -C ; C -Tabs+ ; M ega C ; V ita  C are  C -Long+ ; 
Pin.: A sco rb in +7 B io -C -V ita in in t; C -v ú n in ; C e v i-T a b st7 Pore- 
m ax-C ' Pr.: La ro sco rb in e ; V itasco rb o L' Ger.: Ascoreữ; A sc o rv it 
C eb io n +7 C eteb e ; Po ru m  C +7 H en n es C e v itc  M a ca lv ỉt+ ; Pascor- 
b in ; V a g i-C  Gr.: A sco rb in e ; C e b io n ; P a sc o ib in ; R e d o xo a  
V ic e t v ư o rd t; V ito ia n g e ; Bong Xong-. C ecap ; C e lin t ; C e tri- 
n e ts ; C e v it+7 C e v izo +7 C ham ps Ju n io r+ ; O b io n t; D e lro sa ; 
P la v e n e st; P o ten -C ee+7 R ed o xõ n +7 V o ran g e ; Hung.: B e re s C ; 
C eb io n ; C eteb e ; H en n es C e v itt: V ita sc o rt; lndia: A d co n ; 
A q u aso l C ; A q u aso l C eezed ; B e x -C ; C -V it; C eco n ; C e lin ; C e ll- 
c P ru tce e ; Im m u n e x; L im ce e ; L in c e e ; S u kce e ; tndon.: A sko r- 
b in ; B e ka m in  C ; B U e rce ; C a n d y v it-C ; C eb io n +7 C e e lin ; 
C ham ps C ; E v e r Ce+7 E x tra c e ; F it- C ; p lav e tte s; S a n ko ib in ; 
S co tTs C h e w y v it C ; Sw eeta  C ; V ic e e ; V ĩta d m in ; V ita lo n g  c 
T R C ; V lta m e x C +7 X o n -C e ; Z e v it C ; Ir t:  H abborange V itam ln  
C ; R ed o xo n +7 R u b e x ; b ra e t  C -T a m in ; C500+7 M o vip rep ; 
R ed o xo n ; ỉtaL: A d d iv ita ; A g ru v it' B io -C L' c  M o n o v itt; C -Tard ; 
C e b io n ; C im ille ; D u o -C +7 D yn ap h o s C ; R e d o xo n ; U n iv it ; V ỉd ; 
Jpn: H ice e ; Malaysia: A sco tb in +7 C ecap ; C e e lin +7 C h ew ette ; 
C itre x  V ỉta m in  C ; U pha C ; V lta  C ; Mex.: A c tiv c  C ; C -M essel; 
C e -V l-S o l+7 C e v a lỉn ; P e m ip rim ; G om as G ard e G ; N o ra to q u in ; 
O x ita l C ; P o ly  C ; R am y C E ; R e d o xo a ' Sm esm in ; M o n .: P reve- 
g yn e ; Neth.: C -W ill; D a y v ita l; Norw.: B io -C  N yco p lu s C -v it- 
a n ũ n ; NZ: R ed o xo n ; Phũỉpp.: A -C e e ; A lk a -C ; A sco n v ita ; 
A so o tb in ; A sco rce e ; B o n a le t-C e e ; C -4 -K id s ; C a lceb o n e : C a l- 
d m ed ; C areZ ee ; C e -V i-S o l; C e co n ; C ee-p ro tect; C e rH n ; Cee- 
n e rg y ; C e e tru s; C etrasob  C e trin e ts ; C h evvette  c C h ỉlc e c  c h ll-  
v it-C e e ; C itru d n ; C ix to r C lu s iv o l P o rv e r Q  D a y-C -V ỉt; 
D aycee ; E co n o C ee ; E sv ice e +7 E x c e l c  E Z Z -C  F e m -C ; Ico n cee ; 
In ô íe -V lt; M ed cee; M y re v it-Q  N eo -C ; N u tra -C e e ; N u trícee ; 
Ped cee ; P e d ia ỉo ita n -C  P o ten -C ee ; P ro v it-C e e ; S u p ra v it-C +7 
T ro p ice e ; V am cee ; V l-C e é ; V ỉta -P ro ce e ; Z e rru ce e ; P o í: A sco r- 
gem ; A sc o rv ita ; C eb io n ; C e te b c ; C e v ik a p ; Ju v it ; M o no vitan  
C +7 V lc e ía r; V lu -G e m  c ;  PorL: A n ti-ru g a s C +7 C N e rg il; Ceb io- 
lo n ; C e b io n ; C eco n +7 C e c rìs in a ; R e d o xo n ; V ĩta m in a c  R e ta rd ; 
3 0 vh i C +7 Bia.: A sc o v lt (A c xd bk t ) ; C e lasco n  (QenacKOH); 
C etebe (C e re 6 e ); C e v ika p  (Ile a im n ); C it ia v it  (IỊH TpaaH T); R ost- 
v it  (P o c iB K T ); U p sav ỉt V lta m in  c  (y n c a a irr BnaM HH C ); V ag i- 
n o n n -C  (BarHHOpM -C); s ^ f r .:  S co rb e x ; V ita ỉo rce  C +7 V ita ỉo rce  
M assU -C +7 Singapore: A c tiv e  C ; A sc o ib ín ; B U e rce ; Cebionc 
C e e lin ; C ham ps C +7 D a n d m in -C ; P la v e tte s+7 G um m i K in g  (VU  
C ); EQ gh-C  R ed o xo n +7 V o ia n g e : Spain: C e b io n ; C iư o v it+ ; 
R e d o xc  R ed o xo n +7 Swed.: C -v ú n in ; Id o -C ; Switz.: Cetebe; 
D em o v it C ; R e d o xo n ; V ita ce n  c  Thai.: Ascse 5 0 0 ; B io -C ; c 
M o n : C -C o ate d ; C -M ic  C -W ill; C B E ; C ib ic  F a -c f7 H ĩce e ; 
M A G -C ; M a n ce v it+7 M ed -C ; M ita -C ; M ym in  C : S vreetcee ; 
T e d đ y -C  V -C +7 V lo  C ; V ỉt c  F n c  V it C -M ile ; V ita c e e ; V lu d -  
m in ; V lta m in  C e e ; Z ee ; Turk.: C -p la n : E s te r V ỉt ; H eim ess 
C e v itt; M o n o v ỉt-C ; N atro l o  R e d o xo n ; V a g i-C ; V ita b io l C ; u x .  
B u S e re d  c  5 0 0 ; B u ổ e re d  C ; H a lib o ran g e  H alib o n b o ns; 
R ed o xo n ; ukr.: C e lasko n  (U enacx0 B )+7 C yd o  3 F o rt (ỉln o io  3 
® o p r); V ag in o n n  c  (Bam m pM  C); USA: A sco -C a p st; A sco d d ; 
A sco r; C econ+ ; C e n o la te t; C e v i-B id +7 C hevtr-C ; D u ll-C ; H a lls

Deíense; N'lce Vìtamin  C; Sunldst" Vlta-G* Veneĩ.: Cebion; 
Cevax; Cevit; Vitadyn C; Vitrexon.

MukKngrediant Praparalions. Numerous preparations are llỉtec 
in Volume B.

U sad a s  an  a d Ịu n d  int. Arg.: Anemidox ultnu Anemidox-Fer- 
rum: Anemidox-Solutab; Ferdromaco; Ferro Folic Ferrocebri- 
na: Hieiro Folico; Hierro Plus+7 Iberob Rubiron- Sideralce: 
Tardyíeion: Austral.: Bio Iron; PAB; Penograd C; hon Max 
Auitriar. Perretab; Losíerron; Belg.: Perõ-Grad; Losỉerron 
Bros.; Cobaldoze+7 Combừom Dobiron; Fenocomplex; Ferro- 
plex; Iberin Polico; Iberol; ũoban; Novoíen SuUato Ferrosc 
Composto; Canad.: Neo-Fer CF; Palaler CF; Chile: Conỉer 
Ferranem; Ferranim; Ferro Vitaminico+7 PolUen Iberol Foli 
co+7 Iberolt; Ci: Ferro-Folganuna; Losferron+7 Sorbiíer; Taĩ' 
đyíeron-FoL' Tardyíeron; Pin.: Duroíeroa Pr.: Bio-Fer+ 
Pero-Grad vitamine C; Tardyỉeron Tardyỉeron: Tlmoỉerol 
Ger.: Perro-Polgamma; Kendural C; KenduraJ-Foi-500+7 Los 
íeiron: Tardyíeron-Fol; Tardyíeron; Hong Kong. lberet-Folicf 
Iberett; Hưng.: Perro-Polgamxna; Ploradix; SorbUer; Tardyier 
on-Fol; India: Aiamin-pez; Anemidox; Autria Camyl-PE 
Conviron-TR; Hematrine; Hepasulest; Sideriol; Indon.: Adler 
Bioferron; Bionemi; Biosanbe; Dasabion; Emibỉon; Emineton 
Fercee; Peritrin; Ferofort; Habebiont; Hemalort: Hemaratt 
CE+7 Hemobion; Iberet-Folìc Iberet; Inbion; Natabioa Neo 
gobion: Nephrovit-Fe; Nichobion; Nonemi; Nufagrabion-GM 
Nulagrabion: Odiron-C+7 Opibiom Ovabion; Prenamia; Prena 
Ún-DF; Sangobion; Sangoíer; Sangoviún+; Solvirral- Supra 
bion; Veroscan; Vica-NataL' Villron; Vitabion: Vitalex; Vito 
nal; Irt:  Perrograd C; Itaí.: Auxoỉert; Bioíeraỉ; Biogluíer 
Blustark+7 Crom; Cromatonỉeno; EBegyn; Ergon; Eriơopiu 
Perro Complex; FeiTOgrad C; Ferrograd Folic Ferrogyn 
Gloros; Losíẽưon; Megafen Monoíenot: Niíerex; Prontoíẽrro 
Sidervim: Malaysia: Iberet-Folic Opibion; Sangobion; Aíex. 
Autrin; Perro Folico: Pumarolt; Iberet+7 Iberolỷ; Neth.: Los 
íetron; Norw.: Duroíeron; Niíerex; NZ: Ferrograd C; Phữipp. 
Appetite OB: Iberet-Folìc Iberet; Imclen Macrobee witl 
Iron; Magniỉerron; Micron-C; Molvite with hon; Mulvitron 
Odiron-Ct; Sangobioa Sorbiíen TerraíeiTon; TríHEMIC; PoL 
Additiva Femim+7 Ascoíen Sotbiler Tardyferon-FoL’ Tardy 
íeron; Rus.: Fenules (<taw»K); Ferro-Folgamma (<beppo 
<bonu»oa); Perroplex (®epponaexc); Gyno-Tardyíeron (Thho 
rqutHỘepoH); Hemãtogen c  (ronrorea C); Hematogen c  Vit 
(roíaroreH c  Bma); Soibiỉer (CopỗHỘq)); S.Afr.: Autrìn+ 
Fero-Folic Fero-Grad+7 PoUglobin: singapore. lberet-FoIic 
Iberet; hon Melts; Neogobion; Odiron-C; Opibion; Sango 
bion; Swed.: Duroleron; Swừz.: Duoler Fol; Duoten Fero 
Polic Ferrascorbin+7 Kendural; Luíer+7 Thai: Gỉufer-C+ 
Iberet; Sangobionỷ; Turk.: Ferro-Vital+7 Gyno-Tardyíeron; Vi 
Fer, UK: Perrograd C; Ploradix; Ukr.: Penules (<KeHi0Jifcc)+ 
Gyno-Tardyíeron (rHHO-Tap/mộepoR); Sorbiíer (CopỗHỘep) 
Tardyíeron (TapmộqioH); USA: òhromagen FA' Chĩomãgei 
Fortẽ; Chromagen+7 Contrin; Peocyte; FeoGea- Fero-FÕU< 
Fero-Grad; perotrinsic Perralet 90; Perrex Fớne Plus+7 Fẹr 
rex Plus; Ferrogels Forte; Fetriru Fumatimc+; Hem Ft 
Hemaónic Plus; I-L-X; Icar-C Plus; hon 100 Plus; Irospac 
Livitrinsic-ff7 Multigen: NHerex Forte; NƯercx; Pronemi 
Hematìnic Tandem Plus; TL Icon; Tolhinic TriHEMIC; Tri 
magen+7 Tíinsicont; Vitagen Advance; Vitron-C; Vencz 
FefoL' Faro-Folic Ferroce B12; Fem>ce; Ferronorm; Hepaíc 
con B-12; Iberol c.

Phanno co p o eid  P rep ar ations
B P  2 0 1 4 : Ascorbic Add Injection; Ascorbic Add Tablet! 
Chevvable Ascorbic Add Tablets; Paediatric vitamins A, c  and 11 
Oral Drops; Vitamins B and c  Injectìon;
USP 36: Ascotbic Add Injectỉon; Ascorbic Add Oral Soluũor 
Ascorbic Add Tablets; OU- and Water-soluble Vitamins Capsuleỉ 
OU- and Water-soIuble Vhamins Oral Solutíon; Oil- and VVatei 
soluble Vitamins Tablets; Oil- and Water-soluble Vitamins Tvitl 1 
Minerals Capsuỉes; Oil- and Water-soluble Vitamins wúl 1 
Minerals Oral Solution; Oil- and VVater-sohibie Vltamins wit 1 
Minerals Tablets; Water-soluble Vìtamins Capsules; Watei 
soluble VUamins Tablets; Water-soluble Vhamlns with Mineral; 
Capsules; VVater-soluble Vitamins with Minerals Tablets; Zin ; 
and Vhamin c  Loxenges.

Vìtamin D Substances
Vrtamina BiíraMMHbi rpynriN D.

The teim vitamin D is used íor a range oi dosely relate 1 
sterol compounds inđuding alíacalddol. caldỉediol calc- 
triol, coỉecaldferol dihydrotachysteroL and eigocaldỉero . 
Newer vitamin D analogues include doxercaldỉero. 
ỉalecaldtrioL maxacaldtol, and paiicaldtol.

AKacalcỉdol ÍBAN, rlNNI
Alíacalddoium; Atfekalcidol; Alíakalcidolis; Alfãkalsidol 
Al̂ kalsldòli; EB-644; 1-a-Hidroxivitamina Dý la-Hydroxy 
cholecalòíerd; la-Hydroxyvitamiữ Đ3; la-OHDi Ạnbộa 
KajiW4nflon.
(SZ,7Q-9,10-Secocholesta-5,7,10(19Hriene-l <x3p-dioi.
C27H44Oj = 4 0 0 £  ■■■■■■■ ;
CÃS — 41294-56-8.
ATC — AI1CC03.

All cross-reíerences reíer to entries in Volume A

http://www
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ATC Vet— QAĨ1CC03 
UNIÌ —  URQ25Ự57Ị.

P h a rm a c o p o e ia s . In ơũn. and Eur. (see p. vii).
P h . E u r . 8 :  (A lỉa c a ld d o l). w h ite  o r a lm o st w h ite  c xy s ta ls 
v v h ic h  a re  s e n s itív e  to  a ir , h e a t, a n d  lig h t. P ra c tic a lly  
in s o lu b le  in  w a te n  h e e ly  so lu b le  in  a ỉc o h o l; so lu b le  in  ỉa tty  
o ils . K e v e rs ib le  iso m e ris a tio n  to  p re -a ỉỉa c a ld d o l ta k e s p la c e  
in  s o lu tío n , d e p e n d in g  o n  te m p e ra tu re  a n d  tim e . A c tìv ity  is  
d u e  to  b o th  o õ m p o u n đ s. S to re  a t 2  d eg rees to  8  d eg rẽes 
u n d e r a n  a tm o sp h e re  o f n itro g e n  in  a irtig h t c o n ta in e rs . T h e  
c o n te n ts  o f a n  o p e n e d  C o n ta in e r sh o u ld  b e  u se d  
im m e d ia te ly . P ro te c t h o m  Iỉg h L

Ca!cifediol (BAN, USAN, riNNI
CaÌddìol;’ GalcifédfoỊ; Cálci^iolurnĩ Caldíediolum Mono- 
hydricumi -25rHidfoxicóleaìdfèroỊ;, 25-Hidroxivitatnina Dv  
2S-Hydroxycholec3ldferol; 25^Hydroxyvitamin; Đ ĩ; Kaldíé 
diol; Ralaíediol: .monõhydrát; Kaldfedlolis; Kalcyíediolr 
Kalỉiíedioli; 25 (̂OH)D3; U-32070E; Ka/ibu*4>eflMOji.
(5Z,7£}-9. ì O-Secocholesta-5,7,10(19)-triene-3(3,25-diol mono- 
hydrata ‘ Sii .
G27H^Oj,HP=41&7
CAS — 19356-17-3 (anhydrous calcikdiol); 63283-36-3 
(caicitedioi monohydrate).
ATC — Ạ11CC06. '
ATC Vet —  QAĩ ĨCC06. . _  .
'UNir— P6YZ13C99Q (caìciỊedol); T0WXW8F54E (antrydrous 
calctíèdlol).

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  u s.
P h . E u r . 8 :  (C a ld ỉe d io l). W h ite  o r a lm o st w h ite  c ry s ta ls  
v v h ic h  a re  s e n s it iv e  to  a ữ , h e a t, a n d  lig h t. P ra c tic a ily  
in s o lu b le  in  w a te n  fre e ly  so lu b le  in  a lc o h o l; so lu b le  Ú I ía tty  
o ils . R e v e rà b le  iso m e rís a tio n  to  p re -c a ỉd ỉe d io l ta k e s p la ce  in  
s o lu tio n , d e p e n d in g  o n  te m p e ra tu re  a n d  tú n e . T h e  a c tiv ity  
is  d u e  to  b o th  co m p o u n d s . S to re  a t 2  d eg rees to  8  d eg rees 
u n d e r a n  a tm o sp h e re  o f n ỉữ o g e n  in  a irtlg h t c o n ta in e rs . T h e  
c o n te n ts  o f a n  o p e n e d  C o n ta in e r sh o u ld  b e  u se d  
im m e d ia te ly . P ro te c t {ro m  lig h t.
U S P  3 6 : (C a ld fe d io l). S to re  in  a irtig h t c o n ta in e rs . P ro te c t 
fro m  lig h t.

Calritriol (BAN, USAN, riNNỊ
talatriolúm; 1 a^Dihidroxivítaminậ D ị Ị 25-. 

Dihydroxycholecaldíerol; 1 a25-pihydroxycholecaldferòl; 
la^-phi^roxỳvttạmin D i Kaldtrioĩ; Kâlcitriolis; Kaicytriol; 
KaisitrÌofc; ÍQịIsì&ỊoIì; Rq-21-5535; KanbiinTpnon.

• (5Z,7£)-910-Sẹccxí\o1esta-5,?;1 0(19)-triene-1 a3P.25-triol.
; •• r V' ; . .

CAS —  32222-06-3 (anhydròus); 77326-95-5 (monohydrate). 
ATC — A14CC04; D05ẠX03.
ATC Vet — QA11CC04; QD05AX03.
UNIỈ— FXC9231JVH.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  a n d  u s .
P h . E u r . 8 :  (C a ld t r io l) . W h ite  o r a lm o st tv h ite  a y s ta ls . 
P r a c t ic a lly  in so lu b le  in  vva ten  & e e ly  so lu b le  in  a lc o h o l; 
s o lu b le  ìn  fa tty  o ils . I t  is  s e n s itiv e  to  a ir , h e a t, an d  lig h t. A  
re v e rs ib le  iso m e ris a tio n  to  p re - c a ld tr io l ta k e s p la c e  in  
s o lu tio n . d e p e n d in g  o n  te m p e ra tu re  a n d  tim e . T h e  a c t iv ity  
is  d u e  to  b o th  c o m p o u n d s . S to re  a t 2  d eg rees to  8  d eg rees 
u n d e r a n  a tm o sp h e re  o f n itro g e n  in  a irtig h t c o n ta in e rs . T h e  
c o n te n ts  o f a n  o p e n e d  C o n ta in e r sh o u ld  b e u se d  
im m e d ia te ly . P ro te c t fro m  lig h t.
U S P  3 6 : (C a ld t r io l). It  m ay  be a n h y d ro u s  o r c o n ta in  o n e 
m o le c u le  o ỉ h y d ra ú o n . w h i;e  o r a lm o st w h ỉte  c ry s ta ls . 
P ra c t íc a lly  in so lu b le  in  w a te n  íre e ly  so lu b le  in  a lc o h o l: 
so lu b le  in  e th e r an d  in  la tty  o ils . S to re  in  a írtig h t c o n ta in e rs . 
P ro te c t bom lig h t.

Coiecakiferol ỊBAN, riNNỊ
Activated 7-DehydrpcholesterQl; Cholécalciférol; Cholecalci- 
,;ferol; Gho.lealdférọlurni .ơ)olẹkaldferol; Orolekaiciíerolis: 
Cholẹkalcyferol; Colécaiaférol; Colecalctíêrolum; Koíekalcì- 
:feroli Kolékalstíèrol; Koleitalslíerolb Vitamin D i Vitamina D i 
d ỉ p B e ^ b ụ v x ị ì e i x i n ĩ i ^ ' . i  
:(5Zi7JÍ)-9,l6-SecodTolesta-5,7i10(19)-trien-3P-ol! • • 
£ » « 4 ^ 0 = 3 8 4 .6  

Í&&&--67-97-0.
ATC— AUCCOS.
ATC Vet ̂ "QA1ĨCC05.
UNỊb— 1C6V77QF41.

D e s c r ip t lo n . C o le c a ld ỉe ro l is  th e  n a tu ra lly  o cc u rrin g  ỉo rm  
o f v ita m in  D . I t  is  p ro d u ce d  fro m  7 -d e h y d ro c h o le ste ro l, a 
s te ro l p re se n t in  m a m m a lia n  s k in , b y  u lư a  v io le t irra d ia tio n . 
P h a rm o o o p o e ic is . In  Ckitt., Eur. (se e  p . v i i ) , Int., Jpn, ưs, an d  
Víít

Eur. a lso  in d u d e s  m o n o g rap h s fo r c o n c e n tra te s  in  a n  o ily  
ío rm , a  p o w d e r ío rm . a n d  a  w a te r-d is p e rs ib le  {o im . u s  a lso  
in d u d e s  a  s o lu tio n .
P h . E u r . 8 :  (C h o le c a ld ỉe ro l: C o le c a ld ỉe ro l B P  2 0 1 4 ). W h ite  
o r a lm o st w h ite  c ry s ta ls  w h ic h  a re  se n s id v e  to  a ir , h e a t, a n d  
lig h t. P ra c t ic a lly  in so lu b le  ỉn  w a te n  íre e ly  so lu b le  in  a lc o h o l; 
so lu b le  in  trìm e th y lp e n ta n e  a n d  in  ỉa tty  o ils . S o lu tio n s  in  
so lv e n ts  w ith o u t a n  a n to x id a n t a re  u n sta b le  a n d  sh o u ld  b e 
u se d  im m e d ia te ly . A  re v e rs ib le  iso m e ris a tio n  to  p re - 
c o Ie c a ld fe ro l ta k e s p la c e  in  s o lu tio n , d e p e n d in g  o n  
te m p e ra tu re  a n d  d m e . T h e  a c t iv ity  is  d ũ e  to  b o th  
co m p o u n d s . S to re  u n d e r n itro g e n  in  a ỉrtig h t c o n ta in e n  a t 
a  te m p e ra tu re  o f 2  d eg rees to  8  d e g re e s . T h e  c o n te n ts  o ỉ a n  
o p en ed  C o n ta in e r sh o u ld  b e  u se d  im m e d ia te ly . P ro te c t ử o m  
lig h t.
T h e  B P  2 0 1 4  d ire c ts  th a t w h e n  c a ld íe ro l o r v ita m in  D  is  
p re sc rỉb e d  o r d e m an d e d , C o le c a ld íe ro l o r E rg o c a lú ỉe ro l 
s h a ll b e d isp e n se d  o r su p p lie d .
P h . E u r . 8 :  (C h o le c a ld íe ro l C o n c e n tra te  (O ily  F o rm ); 
C h o le c a ld íe ro lu m  D e n sa tu m  O le o su m ; C o le c a lt íỉe ro l C o n - 
c e n tra te  (O ily  F o rm ) B P  2 0 1 4 ). A  so lu ú o n  o f c o le c a ld íe ro l 
in  a su ita b le  ve g e ta b le  o il. I t  c o n ta in s  n o t le s s  th a n  
5 0 0  0 0 0  u n ỉts /g . I t  m ay  c o n ta in  su ita b le  s ta b ilis e rs  su c h  a s 
a m o x id a n ts . A  d e a r, y e llo w  liq u id . P ra c t íc a lly  in so lu b le  in  
vva te n  s lig h tly  so lu b le  in  d e h y d ra te d  a lc o h o l; m is d b le  w ith  
so lv e n ts  o f fa ts . P a rt ia l so lid iS c a tio n  m ay  o c c u r, d e p e n d in g  
o n  th e  te m p e ra tu re . S to re  in  w e ll- fille d  a irtig h t c o n ta in e rs . 
P ro te a  h o m  lig h L  T h e  c o n te n ts  o f a n  o p en ed  C o n ta in e r a re  
to  b e  u se d  a s so o n  a s p o ss ib le ; a n y  u n u se d  p a rt is  to  b e 
p ro te c te d  b y  a n  a tm o sp h e re  o ỉ n iư o g e n .
P h . E u r . 8 :  (C h o le c a ld íe ro l C o n c e n tra te  (P o w d e r F o rm ); 
C h o le c a ld íe ro li P u lv is ; C o le c a ld íe ro l C o n c e n tra te  (P o w d e r 
F o rm ) B P  2 0 1 4 ). I t  is  o b ta in e d  b y  d isp e rsin g  a n  o ily  so lu tio n  
o í c o le c a ld íe ro ! in  a n  a p p ro p d a te  m a trix  w h ic h  is  u s u a ỉỉy  
b ased  o n  a  c o m b in a tio n  o í g e la tin  an d  c a rb o h y d ra te s  o f 
su ita b le  q u a lity . I t  c o n ta in s  n o t le ss  th a n  ỈO O O O O u n its/g . I t  
m ay  c o n ta in  su ita b le  s ta b ilis e rs  su c h  as a n to x id a n ts . W h ite  
o r y e llo w is h -w h ite , sm a ll p a rtìd e s . D e p e n d in g  o n  th e ir  
ío rm u la tio n , it  m ay  b e p ra c tic a lly  in so lu b le  in  w a te r o r m ay  
s w e ll o r ỉo rm  a  d isp e rs io n . S to re  in  w e ll- fille d  a irtig h t 
c o n ta in e rs . P ro te d  & om  U g h t. T h e  c o n te n ts  o f a n  o p en ed  
C o n ta in e r a re  to  b e  u sed  a s so o n  a s p o ss ib le ; a n y  u n u se d  p a rt 
is  to  b e p ro te c te d  b y  a n  a tm o sp h e re  o f n itro g e n .
P h . E u r . 8 :  (C h o le c a lc U e ro l C o n c e n tra te  (W a te r-d isp e rs ib le  
F o rm ); C h o le c a ld le ro lu m  in  A q u a  D isp e rg ib ile ; C o le c a ld -  
íe ro l C o n c e n tra te  (V V a te r-d isp e rsib le  F o rm ) B P  2 0 1 4 ). A  
so lu tio n  o f c o le c a ld íe ro l in  a su ita b le  v e g e ta b le  o il to  w h ic h  
su ita b le  s o lu b ilis e rs  h a v e  b een  a d d e d . I t  c o n ta in s  n o t le ss  
th a n  1 0 0  0 0 0  u n its /g . I t  m ay  c o n ta in  su ita b le  s ta b ilis e rs  su c h  
a s a n to x id a n ts . A  s lig h tly  y e llo w ỉs h  liq u id  o ỉ v a ria b le  
o p a le sce n ce  an d  v is c o s ity . H ig h ly  c o n c e n tra te d  S o lu tio n s 
m ay  b eco m e  d o u d y  a t lo vv te m p e ra m re s o r ío rm  a g e l a t 
ro o m  te m p e ra tu re . S to re  in  w e ll- fille d  a irtig h t c o n ta in e rs . 
P ro te a  fro m  lig h t. T h e  c o n te n ts  o f a n  o p en ed  C o n ta in e r a re  
to  b e u se d  a s so o n  a s p o ss ib le ; a n y  u n u se d  p a rt is  to  b e 
p ro te a e d  b y  a n  a tm o sp h e re  o f in e rt g as.
U S P  3 6 : (C h o le c a ld íe ro l). W h ite , o d o u rie ss  c r y s u ls . 
In so lu b le  in  w a te r ; so lu b le  in  a lc o h o l. in  c h lo ro ío rm . an d  
in  £ atty  o ils . M .p . a b o u t 8 5  d e g re e s . I t  is  a ữ e cte d  b y  a ir  an d  
lig h t. S to re  u n d e r n itro g e n  in  h e rm e tic a lly  se a le d  c o n ta in e rs  
a t a te m p e ra tu re  o f 8  d eg rees to  15 d e g re e s . P ro te c t h o m  
lig h t.
U S P  3 6 : (C h o le c a lc iỉe ro l S o lu t io n ). A  s o lu tio n  o f 
c o le c a ld íe ro l in  a n  e d ib le  ve g e ta b le  o il, in  p o ly so rb a te  8 0 , 
o r in  p ro p y le n c  g ly c o l. S to re  in  a irtig h t c o n ta in e rs . P ro te c t 
h o m  Iig h t.

Dihydrotachysterol /BAN, riNN)

Dichysterol; Dihidrotakisterol; Dihidrotaquisterol; Dihydro- 
tachystérol; Dihydrotachysterolum; Dihydrotakisterol; Dihy- 
drotákysterol; Dihydrotakysteroli; ÍỊnrnnpoTaxMCTepon. 
(5£,7F,22£>-10a-9,10-Secoergosta-S,7r22-trien-3(ì-ol. 
0^ *0= 398.7  
CAS-67-96r9. ■•■■■■■■
ATC— A11CC02 .
ATC Vet — QAl ÌCC02. ■ -
UNII — R5LM3HU2R.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii)  an d  u s.

P h . E u r . 8 :  (D ih y d ro ta c h y s te ro l). C o lo u rle ss  c ry s ta ls , o r a 
w h ite  o r a lm o st w h ite  c ry s ta ỉlin e  p o w d e r. I t  e x h ib its  
p o ly m o rp h ism . P ra c tic a lly  in so lu b le  in  w a te n  sp a rin g ly  
so lu b le  in  a lc o h o l; h e e ly  so lu b le  in  a ce to n e  a n d  in  n - 
h e x a n e . S to re  u n d e r a n  in e rt gas in  a irtig h t c o n ta in e rs  a t 2 
d eg rees to  8  d e g re e s.
U S P  3 6 : (D ih y d ro ta c h y s te ro l). C o lo u rle s s  o r w h ite , 
o d o u rle ss c ry s ta ls . o r w h ite , o d o u rle ss , c ry s ta llin e  p o w d e r. 
P ra c t ic a lly  in so lu b le  in  w a te n  so lu b le  in  a lc o h o l; h e e ly  
so lu b le  in  c h lo ro ío rm  an d  in  e th e n  s p a rin g ly  so lu b le  in  
v e g e ta b le  o ils . S to re  in  h e rm e tic  g la ss c o n ta in e rs  h o m

v v h ic h  th e  a ir  h a s  b e e n  d isp lace d  b y  a n  in e rt g as. P ro te c t 
h o m  lig h t.

Doxercalciferol (USAN, riNNi 
Ọ o x e tc a ld íé Ịb lr I^ x è re ạ ld íè ró lũ m '; la -H ìd ro x iv ita m ln a  .• D i  

' ĩá + Ịỹ cT rỉẳ Q fe rg ố Ịc a lc ifẽ ro lĩ la ; H ya rò xyv itam in  D3;!la -O H -D 2; 
'A o x c a p ta iib tiiiệ ẹ p o n . '■ . 
(5 Z 7 £ 2 2 ^ ,lÒ - S e c ò ẹ rg o s ta - 5 .7 ,l Ọ (1 9 ),2 2 -tè tra e n e -l a ,3 |3 -
c lio L \ 'r ;f ■ ....... ■ V  "
C a H 440i= 412 .7  ■ •
CA S —  54573-75-0.
ATC —  H05BXỎ3.
ATC Vet %  QHỌ5BX03. •
UNII — 3ÚIZ9LF5YIZ  ' : '

Ergocalciíerol (BAN, ríNNỊ
C a lđ íe ro l;' & g o ca lc ifỂ ro l;>  .É rg o c a la fe ro lu m ; Ergokạ lc ife rọ i; 
E rg o k a lc lfe ro íĩs ; E rg o k a ĩs ife F o l; E rg o k a ls iíe ro li; . írra d ia te d  
E rg o ste ro l; V ìo s tè ro l;;'. V ita m ln  D 2; ; V ita m in a  D j;. 3 p ro -  
xanbU M Ộ epon.; ■
(5 Z ,7 £ 2 2 £ )-9 ,10 -S e c o e rg o sta -5 ,7 ,10(19 )2 2 -te tra e rv 3  p -o l. 
C a H « 0 = 3 9 6 .7  ..
CÃ5 — 5Ò-Ì4r6. : : :
ATC —  Ạỉ  1CC0Ì.
ATCVet — QAỈlCCOỈ.
UNII —  VS04ỈH42XC.

D e s c r ip t io n . E rg o c a lc ứ e ro l is  a n  a n tira c h it ic  su b sta n c e  
o b ta in e d  h o m  e rg o s te ro l. a  s te ro l p re se n t in  fu n g i a n d  
y e a s ts , b y  u ltra v io le t irra d ia tio n .
P h a rm a co p o e ia s . In  Otín., Eur. (see  p . v ii) , ỉnt., Jpn, u s , a n d  
Viet.
P h . E u r . 8 :  (E rg o c a ld íe ro l). W h ite  o r a lm o st v v h ite , c ry s ta ls  
o r w h ite  o r s lig h tly  y e llo w is h  ơ y s ta llin e  p o w d e r. I t  is  
s e n s itiv e  to  a ir , h e a t, a n d  lig h t. P ra c tic a n y  in so lu b le  in  
w a te r ; íre e ly  so lu b le  in  a lc o h o l; so lu b le  in  ía tty  o ils . 
S o lu tio n s  in  v o la t ile  so lv e n ts  a re  u n sta b le  an d  sh o u ld  b e 
u se d  im m e d ia te ly . A  re v e rs ib le  iso m e risa tio n  to  p re - 
ẹ rg o c a lt íỉe ro l ta k e s  p la c e  in  so lu tio n , d e p e n d in g  o n  
te m p e ra tu re  a n d  d m e . T h e  a c t iv ity  is  d ue to  b o th  
co m p o u n d s. S to re  u n d e r n itro g e n  in  a irtig h t c o n ta in e rs  a t 
a te m p e ra tu re  o í 2  d e g re e s to  8  d e g re e s. T h e  co n te n ts o f a n  
o p en ed  C o n ta in e r sh o u ld  b e  u sed  im m e d ia te ly . P ro te c t h o m  
lig h t.
T h e  B P  2 0 1 4  đ ire c ts  th a t vvh en  c a ld íe ro l o r v ita m in  D  is  
p re sc rib e d  o r d e m an d e d , E rg o c a ld ỉe ro l o r C o le c a ld íe ro l 
s h a ll b e d isp e n se d  o r su p p lie d .
U S P  3 6 : (E rg o c a ld ỉe ro l). w h ite , o d o u rỉe ss c ry s ta ls . I t  is  
a ffe c te d  b y  a ir  a n d  lig h t. In so lu b le  in  w a te r ; so lu b le  in  
a lc o h o l, in  c h lo ro ío rm , in  e th e r. an d  in  fa tty  o ils . S to re  in  
h e rm e tic a lly  se a le d  c o n ta in e rs  u n d e r n itro g e n  a t a 
te m p e ra tu re  o f 8  d e g re e s to  15 d e g re e s. P ro te a  h o m  lig h t.

Falecalcitriol (riNNỊ
F a lé c a ld ơ io l; F a le c a lc itrio lu m ;.F lo c a ld trio l; H e xaA u o ro ca lc i- 
tr io l; R o -23-4194 ; ST-63Ó ;. ò a rie xa n b u m p n a n . 
(+ )-(5 Z ,7 £ )-2 6 ,2 6 ,2 6 2 7 ^ 7 2 7 -H e xa flu o ro -9 ,1 0 -se co c h o le sta - 
5 ,7 ,1 0 (1 9 )-ư ie n e -l a 3 P Z 5 - trio i;
C27H38F603= S2 4 .6
Ớ s  — 83805-11-2.
UNII —  G7QA8514T8.

i; Maxacalcitol (USAN, HNNỊ
I la 2 5 -D ih y d ro xy -2 2 -o xa v ita m in  D i M axa ca lc ito lu m ; O C T ;

2 2 -Q xa c a lc iữ io l; S ch -2 0 9 5 7 9 ; M aKcaKanbUM Ton. 
(+ )-(5 Z ,7 £ ,2 0 5 )-2 0 -(3 -H y d ro xy -3 -m e th y lb u to xy )-9 ,10 -se co - 
p re g n a -5 ,7 ,1 0 (l 9 )- trie n e - l a 3 P d io l.
C 26H ,20< = 418.6 
C 45  —  103909-75-7.
UNII —  N2UJM5NBF6.

Paricalcitol IUSAN, rlNN)
A B T-3 5 8 ; C o rn p o u n d  4 9 5 1 0 ; P a ra c a ld n ; F*aric3 lc ito lu m ; 
riapM KanbLiM Ton.
(7 £ ,2 2 £ }-l 9 -N o r-9 ,Ị 0 -se co e rg o sta -5 17 2 2 -trie n e - l a 3 P ,2 5 - ffio l.. 
C 27H4403= 416.6 . . . .  . .
CẤS — 131918-61-1.
ATC — H0SBX01 •
ATC Vet — QH05BX02: •
UNII — 6702D36OG5. :

P h a rm a c o p o e ia s . In  u s.
U S P  3 6 : (P a r ic a ld to l). A  w h ite  to  a lm o st w h ite  p o w d e r. 
In so lu b le  in  w a te r  so lu b le  in  a lc o h o l. S to re  u n d e r a rg o n  in  
a irtig h t c o n ta in e rs  a t a  te m p e ra tu re  o f -2 5  d eg rees to  -1 0  
d e g re e s.

The Symbol t  denotes a preparation no longer actively marketed
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U n ịte

T h e  S e co n d  In te rn a tio n a l S ta n d a rd  P re p a ra tio n  (1 9 4 9 ) o f 
v ita m in  D  c o n s iste d  o i  b o ttỉe s  c o n ta in in g  a b o u t 6 g o ỉ a 
so lu tio n  o ỉ c o le c a ỉd ỉe io l in  v e g e ta b le  o il (1 0 0 0 u n its /g ).  T h is  
S ta n d a rd  h a s  n o w  b e e n  d isc o n tin u e d .

NOTE. P h a rm a co p o e ia s c o n s id e r th a t o n e u n ỉt o ỉ v ita m in  
D  is  c o n ta in e d  U I 2 5 n a n o g ra m s o f c o le c a ld íe ro l o r 
e rg o c a ld ỉe ro l ( i.e . 1 m g o f c o le c a ld fe ro l o r e rg o c a lò íe ro l is  
e q u iv a le n t to  4 0 0 0 0 u n its  o ỉ v ita m in  D  a s d e te n n in e d  b y  
b io a ssa y  in  rats), b u t see  b e lo w .

Equivalence. I t  b a s b e e n  p ro p o sed  th a t u n its  o ỉ v ita m in  D  
b e d e fin e d  in  m o le s o r m o le c u le s  ra th e r th a n  w e ig h t 
te rm s ; in  w h ic h  ca  se , 1 u n it o f c o le c a ld le ro l a n d  e rg o c a ld - 
íe ro l w o u ld  b e  e q u iv a le n t to  2 5 n a n o g ra m s a n d  2 5 .7 8  n a n - 
o g ram s, re s p e c tiv e ly . T h is  in e q u iv a le n c e  in  u n its  m ig h t 
c o n ỉo u n d  o p tim a l v ita m in  D  d o sin g  re c o m m e n d a tio n s . 1 

F o r th e  v ie w  th a t c o le c a ld íe ro l is  m o re  p o te n t th a n  erg o - 
c a ld le ro l, a n d  sh o u ld  b e p re ỉe rre d  ỉo r  v ita tn in  D  su p p le - 
m e n ta tio n , se e  A d m in is tra tio n , b e lo v v .

1. Houghton LA, Vieth R. The case agaỉnst ergocalciíerol (vỉtamin D2) as a 
vitamin supplemem. Am J ơiỉi Nutr 2006; 84: 694-7.

Uses and Administration
V ita m in  D  co m p o u n d s a re  fa t-s o lu b le  s te ro ls , so m e tú n es 
c o n sid e re d  to  b e  h o n n o n e s o r h o rm o n e  p re c u rso rs , vvh íc h  
a re  e s se n tìa l fo r th e  p ro p e r re g u la tio n  o f c a ld u m  an d  
p h o sp h a te  h o m o e o sta sis a n d  b o n e  m in e ra lis a tío n .

Vitamin D  deAdency develops w hen there is inadequate 
exposure to sunlight or a lack of the vi ta min in the dỉet. 
Dehdency generally takes a long dtne to develop because oi 
slow release of the vitamin from body Stores. It may occur in 
some iníants who are breast fed vvithout supplemental 
vitamin D  or exposure to sunlight, in the elderly whose 
mobility and thus exposure to light may be impaired. and in 
persons with fat malabsorption syndromes; certain disease 
States su ch as renaỉ ỉailure may also affect the metabolism of 
vitamin D  substances to metabolically active forms and thus 
resuỉt in  deSdency.

D e S d e n c y  le a d s to  th e  d e v e lo p m e n t o ỉ a  sy n d ro m e  
c h a ra c te rise d  b y  h y p o c a lc a e m ia , h y p o p h o sp h a ta e m ia , 
u n d e rm in e ra lỉs a tio n  o r d e m in e ra ỉis a tio n  o ỉ b o n e , b o n e  
p a in , b o n e  Ễ ra c tu re s . an d  m u sd e  w e a lcn e ss , kn o vvn  in  a d u lts  
a s o s te o m a la d a  (se e  p . 2 1 1 6 .2 ). In  c h ild re n . in  w h o m  th e re  
m a y  b e  g ro v v th  re ta rd a tío n  a n d  s k e le ta l d e ío rm ity , 
e s p e d a lly  o ỉ th e  lo n g  b o n e s. it  is  k n o v vn  a s r ic k e ts .

Vitamin D  compounds are used in the ưeatment and 
prevention of vitamin D  dehdency States and hypocalc- 
aemia in disorders su ch as hypoparathyroidism and 
secondary hyperparathyroidism, p. 2 1 1 5 .3  and p. 2 1 1 5 .2 , 
respecdvely.

M a n y  ĩo rm s  a n d  a n a lo g u e s o ỉ v ita m in  D  a re  a v a ỉỉa b le , 
a n d  th e  c h o ic e  o ỉ ag e n t d e p e n d s o n  th e  cau se  o ỉ th e  
c o n d itio n  to  b e  tre a te d  a n d  th e  re la tiv e  p ro p e rtỉe s  o f th e  
a v a ỉla b le  a g e n ts . C o le c a ld íe ro l a n d  e ig o c a ld ỉe ro l a re  
tr a d it ìo n a lly  c o n s id e re d  e q u a l in  p o te n c y  (b u t see  
A d m in is tra tío n , b e lo w ), a n d  h a v e  a  s lo w  o n se t an d  
re la t ìv e ly  p ro lo n g e d  d u ra tío n  o í a c tio n . D ih y d ro ta c h y s te ro l 
h a s re la t iv e ly  w e a k  a n tứ a c h it ìc  a c t ív ity , b u t its  a c tio n s a re  
ỉa s te r in  o n se t a n d  le ss  p e rs is te n t th a n  th o se  o í th e  
c a ld ỉe ro ls  a n d  it  d o es n o t re q u ire  re n a l h y d ro x y la tio n . 
C a ỉd ỉe d io L  a n  in te rm e d ia te  m e ta b o lite , h a s so m e a c tio n  o f 
its  o w n  b u t is  a lso  c o n v e n e d  to  th e  m o re  p o te n t 1 ,2 5 - 
d ih y d ro x y c h o le c a ld íe ro l (c a ld t r io l) ; c a ld t r io l a n d  it s  
a n a lo g u e  a lỉá c a ỉd d o l a re  th e  m o st p o te n t an d  ra p id ly  a ctứ ig  
o í th e  v ita m in  D  su b sta n c e s.
•  F o r th e  tre a tm e n t o f s im p le  n u tr it io n a l d e h d e n d e s 

colecald íero l o r ergocald íero l a re  g e n e ta lly  p re - 
ỉe rre d . T h e y  a re  u s u a lly  g iv e n  o ra lly , b u t m ay  a lso  b e 
g iv e n  b y  in tra m u s c u la r in je c t io n . A  do se o f lO m ic r-  
o g ram s (4 0 0 u n íts ) d a ily  is  g e n e ia lly  su fB d e n t in  a d u ỉts  
fo r th e  p re v e n tio n  o ỉ s im p le  d e h d e n c y  S ta te s; in  th e  U K , 
2 0  m ic ro g ra m s (8 0 0  u n its ) d a ily  is  reco m m en d ed  in  th o se  
w h o se  e xp o su re  to  s u n lig h t is  lim ite d , in  th o se  w h o se  
d ie t is  d e h d e n t in  v ita m in  D , a n d  in  h o u se b o u n d  o r 
in s titu tio n a lis e d  e ld e rly  p e o p le . D e h d e n c y  d u e  to  
m a ỉa b so ip tio n  S ta te s o r ỉiv e r  d ise a se  o ỉte n  re q u ứ e s 
h ig h e r d o ses ỉo r  ư e a tm e n t, o f u p  to  1 m g (4 0  O O O un its) 
d a ily . D o se s o f u p  to  5 m g  (2 0 0  0 0 0  u n its ) d a ily  m ay  be 
u se d  in  th e  tre a tm e n t o f h y p o c a lc a e m ia  d u e  to  
h y p o p a ra th y ro id ism .

•  w h e re  la rg e  d o ses a re  re q u ữ e d  it  m a y  b e  p re íe ra b le  to  
u se  o n e  o ỉ th e  m o re  p o te n t d e riv a tiv e s . In  p a rtic u la r , 
w h e n  te n a l h in c tio n  is  im p a ire d  as in  se co n d a ry  
h y p e rp a ra th y ro id lsm  a sso d a te d  w ith  c h ro n ic  re n a l 
ía ilu re , w ith  c o n se q u e n t re d u c tỉo n  in  th e  c o n v e rn o n  o ỉ 
c a ld ỉe ro ls  to  th e ứ  a c tiv e  m e ta b o lite s , th e n  a d ru g  su  c h  as 
a lía c a ld d o L  c a ld t r io l d o x e rc a ld íe ro l, m a x a c a ltíto l o r 
p a r ic a ld to l v v h ic h  d oes n o t re q u ire  re n a l h y d ro x y la d o n , 
sh o u ld  b e  g iv e n .
C ald trio l is  g iv e n  o ra lly  o r b y  in tra v e n o u s  ứ ý e c tio n . 
U su a l in it ia l o ra l do ses o f 2 5 0  n a n o g ram s d a ily  o r o n  
a lte m a te  d a ys a re  g iv e n , in c re a s e d  ư  n e c e ssa ry , in  step s

o f 2 5 0  n a n o g ram s a t in te rv a ls  o ỉ 2  to  4  w e e k s , to  a  u su a l 
d o se  o f 0 .5  to  1 m ic ro g ra m  d a ily . In it ia l d o se s 
in tra v e n o u s ly  a re  u s u a ỉly  5 0 0  n a n o g ram s th re e  tim e s  a 
w e e lc  in c re a s e d  i ỉ  n e c e ssa ry  in  ste p s o í 2 5 0  to  
5 0 0 n a n o g ra m s a t in te rv a ls  o ỉ 2  to  4  vve e k s. to  a  u su a l 
d o se  o i 0 .5  to  3 m ic ro g ra in s  th re e  tim e s a  w e e k . F o r 
m o d e ra te  to  se v e te  se c õ n d a ry  h y p e rp a ra th y ro id ism  in  
d ỉa ly s is  p a tìe n ts  in it ia l d o ses o f 0 .5  to  4 m ia o g ra m s  h a v e  
b e e n  g iv e n  th re e  tim e s a  w e e k , in c re a se d  if  n e c e ssa ry  in  
ste p s o ! 2 5 0  n a n o g ram s to  1 m ic ro g ra m  a t in te rv a ls  o f 2  to  
4  vve e ks to  a  m ax im u m  o f 8 m ic ro g ra in s  g iv e n  th re e  
tìrn e s  a  vve e k .
A lte m a tív e ly , alíacalddo l is  g iv e n  in  in it ia l o ra l d o ses o f 
1 m ic ro g ra m  d a ily , o r 5 0 0  n a n o g ram s ỉo r  e ld e rly  p a tie n ts . 
D o se s o f 0 .2 5  to  1 m ic ro g ra m  d a ily  m ay  b e g iv e n  fo r 
m a in te n a n c e . D o ses o f a U a c a ỉd d o I m a y  a lso  b e  g iv e n  b y  
In tra v e n o u s  in jrc t ỉo n  o v e r 3 0  se co n d s.
D oxercaldíerol is  g iv e n  o ra lly  o r b y  in tra v e n o u s  
iiý e c tio n . T h e  in it ia l o ra l d o se is  lO m ic ro g ra m s th re e  
tim e s w e e k ly  a t d ia ly s is , in c re a se d  b y  in c re m e n ts  o f
2 .5  m ỉc ro g ra m s a fte r 8  w e e k s ư  n e c e ssa ry . T h e  m ax im u m  
reco m m en d ed  o ra l d o se is  2 0  m ic ro g ra m s th re e  tim e s 
w e e k ly . T h e  in it ia l in tra v e n o u s  d o se is  4 m ic ro g ra m s 
g iv e n  th re e  tim e s w e e k ly  a t d ia ly s is , an d  in cre a se d  a íte r  8  

w e e k s in  in cx e m e n ts o f 1 to  2  m ic ro g ra m s if  re q u ire d . 
D o ses a re  titra te d  a cco rd in g  to  p a ra th y ro id  h o rm o n e  
c o n c e n tra tìo n s .
M axacaldtol is  g iv e n  in tra v e n o u s ly  a t a d o se o f 2 .5  to  
lO m ic ro g ra m s th re e  tim e s w e e k ly ; th e  d o se m ay  be 
g ra d u a lly  in c re a se d  i í  n e c e ssa ry , to  a  m a x ú n u m  o f 
2 0  m ic ro g ra m s th re e  tứ n e s v v e e k ly .
P arlcald to l is  g iv e n  in ư a v e n o u s ly  in  th e  U S A  a t a  dose 
o f 4 0  to  lO O n a n o g ra m s/kg  o n  ã lte m a te  d a ys o r le ss 
ữ e q u e n tly ; in  th e  U K  th e  L n itia l d ose (in  m ic ro g ra m s) is  
c a lc u la te d  b y  d iv id in g  th e  b a se lin e  in ta c t p a ra th y ro id  
h o n n o n e  c o n c e n tra tio n  (in  p ico g ra m s/m L ) b y  8 0 . T h e  
d o se  m a y  b e in c re a se d  o r d e cre ase d  i !  n e c e ssa ry  b y  2  to  
4  m ic ro g ra m s a t in te rv a ls  o f 2  to  4  w e e k s , b a sed  on  
p a ra th y ro id  h o n n o n e  c o n c e n ữ a tio n s . P a ric a ld to l is  a ỉso  
g iv e n  o ra lly  e ith e r a s a d a ily  do se o r th re e  tim e s w e e k ly  
(n o  m o re  ỉre q u e n tly  th a n  e v e ry  o th e r d a y ). A g a in , th e  
in it ia l d o se is  b ased  o n  b a se lin e  in ta c t p a ra th y ro id  
h o rm o n e  c o n c e n tra tio n s . ư th e se  a re  5 0 0 p ic o g ra m s/m L  
o r le s s , p a ric a ld to l is  g iv e n  a t a  d o se o f 1 m ic ro g ra m  d a ily , 
o r 2 m icro g ra m s th re e  tim e s w e e k ly ; i f  th e y  a re  ab o ve  
5 0 0 p ic o g ra m s/m L . p a ric a ld to l 2 m ic ro g ra m s d a ily , o r 
4  m ic ro g ra m s th re e  tim e s v v e e k ly  is  su g g ested . D o se s a re  
tìtra te d  a cco rd in g  to  p a ra th y ro id  h o rm o n e  c o n c e n tra - 
tio n s .

•  O f th e  o th e r a v a ila b le  ío rm s , caldĩedioL  th e  2 5 - 
h y d ro x y la te d  m e ta b o lỉte  o f c o le c a ld ỉe ro l, m a y  b e  g iv e n  
in  o ra l d o ses o f u p  to  a b o u t 5 0 0  m ic ro g ra m s d a ily  fo r 
m o st in d ic a n o n s . F o r h y p o c a lc a e m ic  te ta n y  d u e  to  
h y p o p a ra th y ro id ism , dihydrotachysterol is  g ìv e n  in  
in it ia l o ra l d o ses o f 7 5 0  to  2 5 0 0  m ic ro g ra m s d a ily , 
d e p e n d in g  o n  s e v e r ity , fo r a b o u t th re e  d a y s . M a in - 
te n a n c e  d o ses h a  v e  ra n g e d  h o m  2 5 0 m ỉc ro g ia m s v v e e k ly  
to  lO O O m icro g ram s d a ily .

W h e n  v ita m in  D  su b sta n ce s a re  g iv e n  in  p h a rm a c o lo g ica l 
d o se s, do sag e m u st b e in d iv id u a lis e d  fo r e ach  p a tie n t, an d  
sh o u ld  b e b ased  o n  re g u la r m o n ito rin g  o f p la sm a -c a ld u m  
c o n c e n tra tio n s  ( in it ìa lly  o n ce  o r tv v ìce  w e e k ly ), to  o p tim ise  
r lin ir a l re sp o n se  an d  a v o id  h y p e rc a lc a e m ia .

F o r d o ses in  c h ild re n , see b e lo w  an d  O ste o m a la d a  an d  
R ic k e ts , p . 2 1 1 6 .2 .

V ita m in  D , u s u a lly  in  th e  fo rm  o ỉ c a ld t r io l, m ay  b e  u sed  
in  th e  ư e a tm e n t o i o ste o p o ro sis (se e  p . 2 1 1 6 .3 ). Ih  
e s ta b lis h e d  p o s tm e n o p a u sa l o s te o p o ro s is , c a ld t r ío l
0 . 2 5 .ic r o g ia in s  rvv ic e  d a ily  is  re co m m e n d e d . V ita m in  D  
a n d  c a ld u m  su p p le m e n ts a re  o fte n  g iv e n  as a d ju n c ts  to  
o th e r th e ra p ie s  in  o ste o p o ro sis .

C a ld t r io i h a s  b e e n  u sed  in  th e  m an a g e m e n t o ỉ p so ria s is  
(s é c  p . 2 1 1 7 .1 ); a  to p ic a l ỉo rm u ỉa tio n  c o n ta in in g  
m a x a c a ld to Ị 0 .0 0 2 5 %  is  a lso  a v a ila b le  in  so m e c o u n ttie s . 

C a ld ỉe ro l d e riv a tiv e s  a re  u se d  a s ro d e n tíd d e s .
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Adminỉstration. M in o r d iffe re n c e s  in  th e  c h e m is try  o f th i 
s id e -c h a in s  o f e rg o c a ld le ro l an d  c o le c a lc ư e ro l le a d  to  th t 
p ro d u ctìo n  o í d iỉfe re n t m e ta b o iite s  (se e  P h a rm a c o k in e tic s  
p . 2 1 1 8 .1 ).1 C ọ le c a ld íe ro l h a s b een  re p o rte d  to  rais<  
s e iu m  v ita m in  D  c o n c e n tra tio n s  m o re  e h e c tiv e ly  th a i 
e rg o c a ld íe ro l, 2,3 p e rh a p s b e cau se  o f h ig h e r a ffin it ie s  o 
c o le c a ld íe ro l a n d  its  m e ta b o lite s  fo r liv e r  e n zy m e s, p la sm . 
v ita m ỉn  D  b in d in g  p ro te in , an d  v ita m in  D  re c e p to rs .' I  
h a s b een  su g g ested  th a t 5 0 0 0 0 u n its  o f e rg o c a ld fe ro  
sh o u ld  b e c o n sid e re d  e q u iv a le n t to  no  m o re  th a r 
15 0 0 0 u n its  o f c o le c a ld le ro l, an d  p e rh a p s d o se r t( 
5 0 0 0  u n its ; th e  to le ra b le  u p p e r ỉn ta k e  le v e i (se e  Ư K  am  
u s  reco m m en d ed  d ie ta ry  in ta k e , p . 2 1 1 8 .1 ) o u g h t n o t t( 
be a p p lie d  to  e rg o c a ld íe ro l. 3 T h e se  d ille re n c e s  an d  th< 
in e q u iv a le n c e  in  u n its  (se e  E q u iv a le n c e . u n d e r U n its  
a b o v e ) m ay  c o n ỉo u n d  o p tim a l v lta m in  D  d o sin g  reco m  
m e n d a tio n s . 1' 3 T h e  fo rm  o f v ita m in  D  u sed  in  s tu d ie ' 
sh o u ld  b e sp e d ĩie d . 2 W h U e e rg o c a ld íe ro l is  e tte c tiv e  ir  
ư e a d n g  v ita m in  D  d e h d e n c y , th e  d iffe re n c e s  in  p o te n o  
h a v e  le d  so m e to  su g g est th a t c o le c a ld le ro l b e u se d  as th t 
p re íe rre d  lo rm  o f v ita m in  D . 1-3

1. Houghton LA. Vieih R. The case against ergocalãỉeroi (viiamin Dj) as . 
vitarain supplement. Am J Cibt Nutr 2006; 84: 694-7.

2. Trang RM, tí ai. Evidence that vitamỉn Dj inaeases semm 25 
hydroxyvitamỉn D more eAỉdendy than does vỉtamin D3. Am J ơin Nut 
1998; 68: 854-8.

3. Aimas LAG, tí ai. Vitamin D2 ỉs much ỉess eữectỉve than viumin D) ir 
humans. J ơ in  Endocrinol Mtíab 2004; 89: 5387-91.

Administratioii in children. V ỉta m in  D  co m p o u n d s a rc 
u se d  to  tre a t d e B d e n c y  S ta tes in  c h ild re n . T h e  BNFC sug- 
g ests in it ia l d o ses ío r  v a rio u s  in d ic a tio n s  w h ic h  sh o u ld  b ( 
a d ju ste d  th e re a ỉte r a s n e c e ssa ry .

C o le c a ld íe r o l o r e rg o c a lc iíe r o l c an  be u sed  to  ữ e a i 
n u tr it io n a l v ita m in  D  d e h d e n c y  r ìc k e ts ; o ra l d o ses v a iy  
a cc o rd in g  to  a g e :
• 1 to  6  m o n th s : 7 5  m ic ro g ra m s (3 0 0 0 u n its ) d a ily
•  6  m o n th s to  1 2  y e a rs : 150  m ic ro g ra m s (6 0 0 0 u n its ) d a ily
•  12  to  18 y e a rs : 2 5 0 m ic ro g ia m s (lO O O O u n its) d a ily  
H ig h e r in it ia l d o ses a re  re q u ứ e d  in  v ita in in  0  d e h d e n c y  d u í 
to  in te s tin a l m a la b so tp tio n  o r m  c h ro n ic  liv e r  d ise a se , an c 
m a y  b e  g iv e n  o ra lly  o r b y  in tra m u sc u la r in je c t io n :
•  1 to  12 y e a is : 2 5 0  to  625 m iC TO g ram s (1 0  0 0 0  tc 

2 5 0 0 0 u n its ) d a ily
• 1 2  to  18  y e a rs : 2 5 0  to  lO O O m iao g ra m s (1 0  0 0 0  tc

4 0 0 0 0 u n its ) d a ily  s .
A lía c a ld d o l is  u se d  to  ư e a t h yp o p h o sp h a ta e m ic  ric k e ts  
p e rs is te n t h y p o c a lc a e m ia  d u e  to  h y p o p a ra th y ro id ism  OI 
p se u d o h y p o p a ra th y ro id ism  (se e  a lso  p . 2 1 1 5 .3 ) in  c h ild re n  
D o se  -m ay b e  g iv e n  o ra lly  o r b y  in ư a v e n o u s  in je c tío n , 
a cc o rd in g  to  ag e ;
•  1 m o n th  to  12 y e a rs ; 2 5  to  5 0 n a n o g ia m s/k g  (m a x ứ n u ir 

1 m ic ro g ra m ) d a ily
•  1 2  to  18 y e a rs : 1 m ic ro g ra m  d a ily
F o r p e rs is te n t n e o n a ta l h y p o c a lc a e m ia , a n  in it ia l d ose o l 
a lía c a ld d o l 5 0  to  lO O n a n o g ra m s/kg  d a ìly  m a y  b e g ive n  
o ra lly  o r b y  in tra v e n o u s  in je c tio n ; u p  to  2  m ic ro g ra m s/kg  
d a ily  m a y  b e  n e e d e d  in  re s is ta n t ca se s.

T h e re  is  le s s  e x p e rie n c e  w ith  c a ld t r io l a n d  it  Í!  
u n lic e n se d  in  th e  U K  fo r u se  in  c h ild re n , b u t it  m a y  b e  g ive n  
ỉo r  v ita m in  D  d e p e n d e n t ric k e ts , h yp o p h o sp h a ta e m it 
r ic k e ts , p e rs is te n t h y p o c a lc a e m ia  d u e  to  h y p o p a ra th y ro id - 
ism  o r p se u d o h y p o p a ra th y ro id ism . D o ses a re  g iv e n  o ra lly  
a cc o rd in g  to  ag e :
•  1  m o n th  to  1 2  y e a rs : 15 n a n o g ram s/kg  (m a x im u m  

2 5 0 n a n o g ra m s) d a ily , ìn c re a se d  if  n e c e ssa ry  in  ste p s o i 
5  n a n o g ram s/k g  (m a x im u m  2 5 0  n a n o g ram s) e v e ry  2 to  4 
w e e k s

•  1 2  to  18 y e a rs : 2 5 0 n a n o g ra m s d a ily , in c re a se d  iJ 
n e c e ssa ry  in  ste p s o f 5 n a n o g ram s/k g  (m a x im u m  
2 5 0 n a n o g ra m s) e v e ry  2  to  4  w e e k s ; th e  u su a l d o se is
0 .5  to  1 m ic ro g ra m  d a ily

H y p o c a lc a e m ia  in  d ia ỉy s is  p a ú e n ts m ay  a lso  b e  tre a te d  vv ith  
c a ld trio h  in tra v e n o u s  ìn ịe c tio n  o f 2 5 0  to  5 0 0  n an o g ram s 
(a p p ro x im a te ly  ỉ  0  n a n o g ra m s/k g ) m a y  b e  g iv e n  th re e  tũ n e s 
w e e k ly  to  c h ild re n  ag ed  12  to  18 y e a rs . T h is  c a n  b e in c re a se d  
if  n e e d e d  in  ste p s o f 2  to  5 n a n o g ram s/kg  e v e ry  2 to  4  vve e ks; 
th e  u s u a l d o se is  0 .5  to  3 m ic ro g ra m s th re e  tim e s w e e k ly .

F o r  d isc u ss io n  o n  d o ses o f v ita m in  D  co n sid e re d  
s u ffid e n t fo r p ro p h y la x is  o f ric k e ts , see U K  an d  u s  
R e co m m e n d e d  D ie ta ry  In ta k e , p . 2 1 1 8 .1  an d  O ste o m a la d a  
a n d  R ic k e ts , p . 2 1 1 6 .2 . F u rth e r d isc u ss io n  o n  s p e d ĩic  d ise ase
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States cau se d  b y  v ita m in  D  d e h d e n c y  is  c o n ta in e d  in  th e  
a b stra c ts b e lo vv .

G e n e ra l re ỉe re n c e s  o n  d e S d e n c y  in  c h ild re n .
1. Mỉsra M, «í đ/. Dmg and Therapeudcs Commỉttee o£ the Lamon VVUkins 

Pedĩavỉc Endocrine Sodety. Vhamỉn D deữciency ỉn chỉỉdren and its 
management: revỉew of curTent knovriedge and recommendations.
Ptẩùtíria 2008; 122: 398-417.

2. Casey CF, tí al. VUaroin D supplementatíon in inỉants, chUdrcn, and 
adoỉescents. Am Pam Phyààan 2010; 81:745-8.

Àdminiỉtration in the eldeHy. V ita m in  D  d e A d e n cy  is  
co m m o n  in  th e  e ld e rly , 1"3 e sp e d a lly  in  h o u se b o u n d  
p a tỉe n ts , a n d  d u rin g  w in te rtứ n e .4 D e h d e n c y  is  ag g rava ted  
b y  a d ie t lo vv  in  c a ld u m , 1 Ia c k  o í su n líg h t e xp o su re , a n d  
d e c re a sin g  a b ility  o f th e  s k in  to  sy n th e s ise  v ita m in  D  w ith  
a d v a n d n g  ag e .3' 5 E ld e r iy  p a tie n ts  a re  th e re ío re  a t r is k  o f 
se co n d a ry  h y p e rp a ra th y ro id ism . b o n e  lo ss  an d  o ste o - 
p o ro ã s , a n d  ỉra c tu re s . 1-6-7 L o w  se ru in  v i ta  m in  D  h a s b e e n  
a sso d a te d  w ith  in a re a se d  íra c tu re  ra te s , a n d  th e re  is  so m e 
e v id e n e e  b o m  animal s tu d ie s  th a t v ita m in  D  m a y  p ro m o te  
b o n e  h e a lin g  a fte r íra c tu re , in c re a s in g  th e  m e ch a n ica l 
stre n g th  o ỉ b o n e  b y  p ro m o tin g  m in e ra lis a tío n .7 P o o r 
m u sd e  s tre n g th  a n d  w e a k n e ss  m ay  b e  a sso d a te d  w ith  v it-  
a m in  D  d e ữ d e n c y , a n d  m a y  in c re a s e  th e  r is k  o f ía U in g  in  
th e  e ld e r ly .2-*-’  A  m e ta -a n a ly s is 10 o f 8  c o m ro lle d  s tu d ie s  
ỉo u n d  th a t v i ta  m in  D  su p p le m e n ta tio n  re d u ce d  th e  r is k  o ỉ 
ta ils  in  th e  e ld e rly  b y  1 9 %  co m p are d  w ith  c a ld u m  o r p la -  

,c ẽ b o . V ita m in  D  d e ũ d e n c y  in  th e  e ld e ily  m a y  b e le ss p re - 
^ V ẵ lệ n t ín  th e  U S A , d u e  to  ío rt iíic a t io n  o f ío o d . 1 Fo od  ío r t i-  
■ A c ả tỉo n  h a s th e re ío re  b e e n  reco m m en d ed , 1 o r 
' sũ p p le m e n ta tio n  w ith  d o ses in  th e  re g io n  o f 1 0  to  2 0  m ic r-  

o g ram s (4 0 0  to  8 0 0 u n its ) d a ily ; 1-4 in  th e  e ld e riy , do ses in  
th ê  're g io n  o f 1 7 .5  to  2 5 m ic ro g ra m s (7 0 0  to  lO O O u n its) 
d a ily  a re  c o n sid e re d  n e c e ssa ry  lo r  re d u c tio n  o f ta lls  a n d  
ỉra c tu re s . 10 T h e  2 0 0 5  D ie ta ry  G u id e lin e s  fo r A m e rica n s 
re co m m e n d  th a t e ld e rly  p e o p le  sh o u ld  co n su m e  25  m ic r-  
o g ram s (lO O O u n its ) d a ily ; th e  u p p e r le v e l o f 5 0 m ic r-  
o g ram s (2 0 0 0 u n its ) sh o u ld  n o t b e  e xc e e d e d .’  See a lso  
O ste o m a la d a  a n d  R ic k e ts , p . 2 1 1 6 .2  an d  O ste o p o ro sis, 
p . 2 1 1 6 .3 .

T h e re  a re  a lso  su g g e stio n s th a t lo w  v ita m in  D  
c o n c e n tra tio n s  m a y  b e  a sso d a te d  w ith  v a rio u s  c a rd io v a s- 
c u la r , m e ta b o lỉc , a n d  m a lig n a n t d iso rd e rs ; ỉo r  m e n tio n  o ỉ a 
re d u c tio n  in  to ta l m o rta lity  w ith  v ita m in  D  su p p le m e n ta - 
tio n  in  m a in ly  e ld e rly  p e o p le , se e  UK an d  us R eco m m en d ed  
D ie ta ry  In ta k e , p . 2 1 1 8 .1 .

1. Lỉps p. Vỉtamin D deOáency and secondary hyperparathyroidism in the 
eỉderly: consequences íor bone loss and ỉractures and therapeuric 
impllcations. Endoơ Rrv 2001; 22: 477-501.

2. Venning G. Recem developments in vi tam in D deOđency and musde 
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49: 273-8.
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2002; 6: 406-12.
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Cardiovaseular disease. M y o c a rd ia l tis s u e  co n ta in s  a v it-  
a m in  D -d e p e n d e n t c a ld u m -b in d in g  p ro te in , in d ic a tin g  a 
ro le  fo r v ita m in  D  in  th e  re g u la tio n  o f m y o ca rd ia l c o n tra c- 
t ilit y . 1-2  L a c k  o f v ita m in  D  is  co n sid e re d  to  p la y  a ro le  in  
th e  a e tio lo g y  an d  p a th o g e n e sis o f c a rd io v a sc u la r d ise a se  
su  ch  a s c o n g e stiv e  h e a rt ía ilu re ; 2 a case  se rie s  o f 16 in ía n ts  
w ith  c a rd io m y o p a th y  an d  h e a rt la ilu re  a sso d a te d  w ith  v it-  
a m in  D  d e h d e n c y  an d  h yp o c a lc a e m ia  h a s b een  re p o rte d . 3 

C ase  re p o rts  h a v e  a ỉso  sh o w n  th a t v ita m in  D  tre a tm e n t 
re d u ce d  b lo o d  p re ssu re  a n d  m y o ca rd ia l h y p e rtro p h y . 4 

H o vve ve r, sy s te m a tic  re v ie w s  o f th e  e v id e n c e  h a v e  co m e 
to  c o n ũ ic tin g  c o n d u s io n s  a b o u t th e  v a lu e  o f v ita m in  D  
su p p le m e n ta tio n  in  p re v e n tin g  c a rd io v a sc u la r e v e n ts , 5,4 

an d  th e re  is  c u rre n t ly  n o  ra tio n a le  to  p re sc rib e  sp e c iíic  v it-  
a m in  D  a n a lo g u e s ỉo r  p a tie n ts  vv ith  c o n g e stive  h e a rt ỉa il-  
u re . 2
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Mcd Chem 200«; ũ :  2443-7.
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why and urhat to do about tt? Heart Fail Rev 2006; II : 25-33.

3. Maỉya S ,a a L  Hypocalcaemía and viiamin D deíỉđcncy: an imponant, 
but preventaUe, cause of lUe-threatening inỉant hean tailure. Heart 
2008; 94: 581-4.

4. Zlttennann A. vttamin D and đỉsease prcvention with ipedal reíerence 
to cardiovascular dlsease. rn g  Búphyt Mal Biữl 2006; 92: 39-48.

5. Pltus AG. tt a i Sysxemaúc revicur vitamín D and cardiometabolic 
outcomes. Am  lĩtíem  Mtd 2010; 152: 307-14.

6. Wang L. et al. Systematỉc revieur: vitamin D and calcium 
supplementation ỉn prevendon of cardiovascular events. Am  Intem  
Med 2010: 132:315-23.

Diabetes meAHus. V ita m in  Đ  h a s a ro le  in  g lu co se  h o m o - 
e o sta s is  a n d  in  th e  m e ch a n ism  o ỉ in s u lin  re le a se . 1 C o h o n

stu d ie s1 3  h a v e  su g g ested  th a t su p p le m e n ta tio n  w ith  v it-  
a m in  D  m ay  h a v e  a  b e n e h d a l ro le  in  re d u d n g  th e  r is k  ỉo r  
d e v e lo p in g  b o th  ty p e  1 a n d  ty p e  2  d ia b e te s m e llitu s . A  
m e ta -a n a ly s is4  o f 5 o b se rv a tio n a l s tu d ie s  a lso  su g g ested  
th a t v ita m in  D  su p p le m e n ta tio n  in  e a rỉy  c h ild h o o d  m a y  
o ffe r so m e p ro te c tio n  a g a in st th e  d e ve lo p m e n t o i  ty p e  I  
d ia b e te s m e llitu s . H o vve ve r, a n o th e r s tu d y 5 (o u n d  n o  sig - 
n ih c a n t d iữ e re n c e s in  v ita m in  D  sta tu s  in  F in n is h  o r K a re -  
lia n  c h ild re n , 2  n e ig h b o u rin g  g e o g ra p h ica l a re a s w ith  
v a s t ly  d iffe rin g  in d d e n c e s  o ỉ ty p e  1 d ia b e te s.

P a ric a ld to l h a s  a lso  b een  in v e s tig a te d  a s a n  a d ju n c t to  
re d u c e  re s id u a l a lb u m in u ria  in  p a tie n ts  v v ith  d ia b e tic  
n e p h ro p a th y , se e  p . 4 6 5 .1 .
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H y p e rp a ra th y ro id is m . V ita m ln  D  h a s b e e n  u se d  fo r c e r- 
ta m  íõ rm s o i  h y p e rp a ra th y ro id ism  (p . 1 1 7 0 .3 ). T h e  s e c -  
o n d a ry  h y p e r p a r a th y ro id is m  o f re n a i o ste o d y sư o p h y  
(p . 1 1 7 0 .1 ) m a y  re sp o n d  to  tre a tm e n t w ith  c a ld ư io l, o r its  
a n a lo g u e  a lía c a ld d o l, 1’2 v v h ic h  do  n o t re q u ire  re n a l h y d ro - 
x y la t io n  fo r a c tiv a tío n . C a ld t r io l h a s b een  u se d  o ra lly ,’  
in ơ a v e n o u s ly , 3-4 a n d  in ơ a p e r ito n e a lly ; 5 p e rc u ta n e o u s 
in ịe c tio n  d ire a ly  in to  th e  p a ra th yT O id  g la n d  h a s a lso  b een  
re p o rte d  to  b e  sa fe  an d  e ữ e c tiv e .4'*  H o vve ve r, d o ses cap - 
a b le  o f su p p re ss in g  p a ra th y ro id  h o rm o n e  se c re tio n  m ay  
le a d  to  h y p e rc a lc a e m ia ,1‘ 3-5', l °  h yp e rp h o sp h a - 
ta e m ia . 1-2-5-’ -10 a n d  a d e c lin e  in  re n a l íu n c tio n ; 11 th e  
in c re a s e  in  c a ld u m  an d  p h o sp h a te  m a y  p ro m o te  s o ít tis -  
su e  an d  v a s c u la r c a ỉd h c a tio n , ' - 2 se e  H y p e rca lca e m ia , 
u n d e r A d ve rse  E H e c ts . p . 2 1 1 7 .2 .

N e w e r a n a lo g u e s ỉo r  th is  in d ic a tio n  in d u d e  p a ric a ld -  
to l, 12- ' 5 d o x e rc a ld fe ro L l4 ' “  fa le c a ld tr io l,1, a n d  m a x a c a ld -  
to l.20-2’  T h e se  a re  re p o rte d  to  h a v e  le ss  e ffe c t o n  c a ld u m  an d  
p h o sp h a te  c o n c e n tra tio n s . w h ile  re ta in in g  th e  su p p re ss ív e  
e ííe c t o n  p a ra th y ro id  h o rm o n e ;'-5-, ' l °  h o v v e v e r, so m e2-1* 
c o n s id e r d in ic a lly  re le v a n t b en eH t to  b e la c k in g . P a ric a ld to l 
vvas fo u n d  to  h a v e  a ỉa s te r  e lỉe c t  a n d  c a u se  le s s  
h y p e rca lca e m ia  th a n  c a ld t r io l in  p a tie n ts  o n  h a e m o d ia - 
ly s is , ' 5 as w e ll a s o ffe rin g  a  s ig n ih c a n t s u rv iv a l ad va n ta g e  
o v e r c a ld tr io l. 13 A  re v ie v v  c o n sid e re d  p a ríc a ld to l to  b e  as 
e ffe c tiv e  an d  a s v v e ll to le ra te d  as c a ld t r io l. 14 M a x a c a ld to l 
an d  c a ld tT io l w e re  co n sid e re d  e q u a lly  e íĩe c t iv e  vvh en  g iv e n  
in tra v e n o u s ly  to  h a e m o d ia ly s is  p a tie n ts , 25 v v h ile  o ra l 
ỉa le c a id tr ío l w a s c o n sid e re d  b e tte r th a n  o ra l a lía c a ld d o i a t 
re d u d n g  p a ra th y ro id  h o rm o n e  c o n c e n tra tio n s .”  In tra -  
v e n o u s d o x e rc a ld íe ro l a p p e a rs to  b e  s a le r th a n  o ra l 
d o x e rc a ld íe ro l; 1 c o m p a ra tiv e  d a ta  a re  la c k in g .2-1* A  m eta - 
a n a ly s is  fo u n d  th a t th e  u se  o f v ita m in  D  in  c h ro n ic  k id n e y  
d ise a se  d id  n o t c o n s is te n tly  re d u c e  p a ra th y ro id  h o rm o n e  
c o n c e n ư a tio n s . 24

So m e h a v e  c a u tio n e d  a g a in s t v ita m in  D  su p p le m e n ta - 
tio n  in  p r ím a r y  h y p e r p a r a th y ro id is m  b e c a u se  o f 
c o n c e m s a b o u t e x a c e rb a tio n  o f h y p e rc a lc a e m ia  a n d  
h y p e rc a ld u ria . H o vve ve r, in  a sm a ll s tu d y  in  p a rie n ts  w ith  

Ị m ild  p rim a ry  h y p e rp a ra th y ro id ism . c o rre a io n  o f v ita m in  D  
I d e ỉid e n c y  d id  n o t e x a c e rb a te  h y p e rc a lc a e m ia , an d  
ị d e cre ase d  p a ra th y ro id  h o rm o n e  c o n c e n tra tio n s  an d  b o n e 
Ị tu m o v e r. 27
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Hypoparathyroidìsin. A lth o u g h  p a re n te ra l c a ld u m  sa lts  
m ay  b e g iv e n  a c u te ly  fo r h yp o c a lc a e m ic  te ta n y , lo n g -te im  
ơ e a tm e n t o f h y p o p a ra th y ro id ism  (p . 1 1 7 1 .2 ) u s u a lly  a im s 
a t c o rre c tio n  o ỉ a sso d a te d  h y p o c a lc a e m ia  vv ith  o ra l c a l- 
d u m  sa lts  a n d  o ra l v ita m in  D  co m p o u n d s, w h ic h  in c re a se  
th e  in te s tin a l a b so rp tio n  o f c a ld u m .

H yp o p a ra th y ro id ism  in  pregnancy p o se s se ve re  ris k s  o f 
íe ta l h y p e rp a ra th y ro id ism  w ith  n e o n a ta l h y p o c a lc a e m ic  
ríc k e ts , w h ic h  m ay  b e  ía ta l. T re a tm e n t w itb  c a ld u m  an d  
e ith e r c o le c a ld íe ro l o r e rg o c a ld íe ro l in  do ses o f 1 .2 5  to  
2 .5  m g d a ily , o r d ih y d ro ta c h y s te ro l 0 .2 5  to  1 .0  m g d a ily  is  
e s s e n tia l. 1 C a ld t r ío l, in  d o se s o f b e tv ve e n  0 .2 5  to  
3 m ic ro g ra m s d a ily , v v ith  c a ld u m  su p p le m e n ta tio n , h a s 
a lso  b een  su g g e ste d ; th e  d o sag e is  a d ju ste d  to  p h y s io lo g ic a l 
re q u ire m e n ts  d u rin g  p re g n a n cy . 2

1. Hague WM. Treatmem o( mdocrine diỉcasn. BMJ 1987: 294: 297-300.
2. Calỉỉes p. tí aỉ. Management oỉ hypoparathyroidism during pregnancy - 

repon oí tweive cases. Ettr J Endocrinoỉ 1998; 139: 284-9.

InAammatory bovvel disease. Som e stu d ie s  h a ve  ío u n d  a 
h ig h  p re v a le n c e  o f v ita m in  D  d e h d e n c y  in  p a tie n ts  w ith  
in ũ a m m a to ry  b o w e l d ise a se  (1 B D ). T h e  a e tio lo g y  o f th ìs  is  
n o t e n tire ly  d e a r an d  m ay  b e m u k ư a c to ria l. 1-2 P a tie n ts  
w ith  IB D  m ay  h a v e  d e cre a se d  e xp o su re  to  s u n lig h t s in ce  
th e  in d d e n c e  an d  p re v a le n c e  o í 1BD  a re  g re a te st in  n o rth - 
e m  la titu d e s . P a tie n ts  m ig h t a k o  h a v e  in a d e q u a te  d ie ta ry  
in ta k e  o f v ita m in  D , s in c e  IB D  p a tie n ts  m ay  a v o id  ío o d s, 
su c h  as d a iry  p ro d u a s , th a t a re  g e n e ra lly  (o rtiE e d  w ith  
th is  v ita m in . D e fid e n c y  m ig h t a lso  be d u e  to  m a lab so rp - 
tio n , e sp e d a lly  in  IB D  p a tie n ts  th a t h a ve  u n d e rg o n e  
sm a ll-b o vve l re s e c tio n , a lth o u g h  in te s tin a l a b so rp tio n  w as 
n o rm a l in  m a n y  IB D  p a tíe n ts  w ith  lo w  v ita m in  D  co n ccn - 
tra tio n s . T h e  u se  o ( d ru g s su c h  as c o le s ty ra m in e . an d  d is- 
tu rb e d  e n te ro h e p a tic  d rc u la tìo n  o f v ita m in  D  m e ta b o lite s 
h a v e  a lso  b een  p ro p o sed  a s m e ch a n ism s fo r h y p o v ita m i- 
n o s is  D  in  p a tie n ts  w ith  IB D , as h a s a n  in cre ase d  lo ss o f 
v ita m in  D  th ro u g h  p ro te in -lo s in g  e n te ro p a th y . 1-2 A  stu d y 3 

In  c h ild re n  an d  y o u n g  a d u its  w ith  I 6 D  a ìso  fo u n d  a h ig h  
p re v a le n c e  o i  v ita m in  D  d e fid e n c y  in  th is  p a tie n t p o p u la - 
tio n . P re d isp o s in g  ía c to rs  in d u d e d  d a rk -sk in n e d  co m p le x- 
io n . v v in te r se a so n . Ia c k  o f v ita m in  D  su p p le m e n ta tio n . 
e a rly  stag e  o f d ise a se , m o re  se v e re  d ise a se , an d  u p p e r gas- 
tro in te s tin a l ư a a  in v o lv e m e n t in  p a tie n ts  w ith  C ro h n 's  
d ise a se . V ita m in  D  c o n c e n tra tio n s  w e re  p o s itiv e ly  c o rre - 
la te d  w ỉth  se ru m  a lb u m in  c o n c e n tra tio n s , le a d in g  th e  
a u th o rs  to  c o n d u d e  p ro te in -lo s in g  e n te ro p a th y  w a s a 
le a d in g  m e ch a n ism  fo r d e fid e n c y . I f  th is  w e re  so , b o th  
e n te ra l a n d  p a re n te ra l su p p le m e n ta tio n  o í v ita m in  D  
m ig h t p ro v e  in a d e q u a te  a t th e  u su a l d o se , an d  in  p a tie n ts  
w ith  a c tiv e  d ise a se .

H o vve ve r, th e  A m e ric a n  G a sư o e n te ro lo g ic a l A sso d a tìo n  
c o n d u d e d , in  a re v ie v v  o f o ste o p o ro sis in  g a sữ o in te s tin a l 
d ise a se s , 4 th a t o ste o m a la d a  a n d  v ita m in  0  d e Đ d e n cy  w e re  
n o t co m m o n  in  IB D  p a tie n ts  (in d u d in g  C ro h n 's  d ise a se ) 
a n d  w e re  u n lik e ly  to  b e  ca u se s o f m o st cases o f d im in ish e d  
b o n e  m in e ra l d e n s ity  in  p a tie n ts  w ith  IB D .
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3. Pippa HM. a  aL Vhamin D sutns in chlldrcn and young ađutas with 
inllammatory bowe) (Hiease. Putúaia  2006; I1C: 1930-61.

4. Bemstdn CN. a  *L American Gasnoemerologkal Auodatton CDnical 
Pracdce Committee. AGA tedinical review OD osteoporosỉs in 
gastroỉntestinal diseam. (kmn uumlOỊy 2003; 124:795-841.

M cd ig n a n t n e o p ltm n s . T h e  a c tìv e  ío rm  o i  v ita m in  D , c a ld -  
t r io l (1 ,2 5 -d ih ỹ d ro x y c h o le c a ld ỉe ro l) h a s b e e n  ío u n d  to  
p ro m o te  tis s u e  đ U fe re n tia tio n  a n d  to  in h ib it  c e llu la r  p ro lií-  
e ra tio n  in vitro. T h e se  B n d in g s  h a v e  p ro m p te d  in v e s tig a -  
tío n  ỉn to  th e  p o te n tia l ro le  a n d  e íS c a c y  o f v ita m in  D  
m e ta b o lite s  o r a n a lo g u e s (so m e tím e s re íe rre d  to  a s  d e lta - 
n o id ỉ) in  m a lig n a n t n e o p la sm s a n d  in  o th e r đ iso rd e rs  o f 
ceũ  g ro w th  su c h  a s p so ria ã s  (see  p . 2 1 1 7 .1 ).

T h e re  is  la b o ra to ry  e v id e n c e  th a t v ita m in  D  co m p o u n d s 
c a n  in h ib it  th e  g ro w th  o f c a n c e r c e E s , in d u d in g  th o se  o ỉ th e  
b re a st. 1-2  c o lo n , 3 a n d  p ro sta te .4,5 E p id e m io lo g ỉc a l stu d ie s 
h a v e  su g g ested  th a t v ita m in  D  d e ữ d e n c y  m a y  b e  a sso d a te d  
w ith  h ig h e r r is k s  o i  c a n c e r. 4' 9 P u rth e rm o re , in c re a se d  su n  
e xp o su re  m a y  b e  a sso d a te d  w ith  ìm p ro v e d  s u rv iv a l ío r 
so m e c a n c e rs .7-9 P h a se  I  an d  n  s tu d ie s  o f c a ld t r io l e ith e r 
a lo n e , o r v v ith  a n tin e o p la s tic s , h a v e  sh o w n  p ro m isin g  
re s u lt s .ia u  A  stu d y  in  h u m a n s h a s b e e n  p e río rm e d  w ith  th e  
c a ld t r io l d e riv a tiv e  c a ld p o tr io l (p . 1 6 9 7 .2 ); in  th is  tr ia l 
c a ld p o tr io l u sed  to p ic a lly  in  a d va n ce d  o r cu ta n e o u s 
m e ta s ta tic  b re a st c a n c e r w a s c o n sid e re d  to  e x e rt som e 
p o s itiv e  e ữ e c ts a n d  h ir th e r  in v e s tíg a tio n  w a s co n sid e re d  
w a rra n te d .u  R e g re ss io n  o i  T - c e ll Iy m p h o m a  o f th e  sk ú i 
(m y c o s is  h in g o id e s , p . 6 9 8 .3 ) h a s  b een  re p o n e d  a fte r 
a p p lic a tio n  oi c a ld p o tr io l, 13 an d  a ỉte r  sy s te m ic  tre a tm e n t 
w ith  c a ld t r io l a n d  a  re tin o id  in  a  p a ú e n t w h o  ía ile d  to  
re sp o n d  to  to p ic a l c a ld p o tr io l. 14 H o w e v e r, 3 o th e r p a tie n ts  
w ith  c u ta n e o u s T - c e ll lym p h o m a  fa ile d  to  re sp o n d  to  
c a id t r ío l a n d  is o tte tin o in , 15 w h ic h  m a y  h a v e  b e e n  b ecau se  
o f th e  p h e n o ty p e  o r stag e  o f th e  đ ise a se . 14 In  a  7 -y e a r stu d y  
in  3 6  2 8 2  p o stm e n o p a u sa l w o m e n , o f w h o m  1 8 1 7 6  
re c e iv e d  v ita m in  D j(4 0 0  u n its  d a ily ) an d  c a ld u m , su p p le - 
m e n ta tio n  h a d  n o  e ffe c t o n  th e  in d d e n c e  o f c o lo re c ta l 
c ấ n c e r. 17 T h is  s tu d y  h a s ra ise d  d e b a te  a s to  tv h e th e r th e  do se 
o i  v ita m in  D  u se d  w a s in su £ fid e n t. 7 A  la te r a n a ly s is '*  o f th e  
stu đ y  re s u lts  su g g ested  th a t su p p le m e n ta tio n  h a d  b e e n  oi 
b e n e fit in  w o m e n  in  th e  p la ce b o  a rm s o ỉ th e  s tu d y  b u t th a t 
th is  h a d  b e e n  o ữ se t b y  a n  in c re a s e  in  r is k  in  vvo m e n  a lso  
ta k in g  o e stro g e n s. A  s m a lle r 4 -y e a r s tu đ y 1’  in v o lv in g  117 9  
p o stm e n o p a u sa l w o m e n  g iv e n  c a ld u m  w ith  o r v v ith o u t 
v ita m in  D , llO O u n its  d a ily , OT p la c e b o . ío u n d  th a t 
su p p le m e n ta tio n  re d u c e d  a ll- c a n c e r r is k , an d  b a se lin e  an d  
tre a tm e n t-m o d iB e d  se ru m  c o n c e n tra tio n s  o f v ita m in  D  
w e rc  s tro n g  p re d ic to rs  o f  c a n c e r r is k .
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M td tìp le  s d e ro s is . M u ltip le  sd e ro s is  (p . 9 9 6 .3 ) is  m o re  
co m m o n  in  re g io n s h ir th e r  h o m  th e  e q u a to r, a n d  it  h a s 
b e e n  su g g ested  th a t s u n ỉig h t e x p o su re  a n d  v ỉta m in  D  
e x e rt a  p ro te c tiv e  e ữ e c L  S tu d ie s  h a v e  a lso  ỉo u n d  lo w e r v it-  
a m in  D  c o n c e n tra tio n s  in  p a tie n ts  w ith  m u ltip le  sd e ro s is . 
R e su lts  Ễ ram  m o  la ig e  p ro sp e c tív e  c o h o rts to u n d  a n  
in v e rs e  re la tio n s h ip  b e m e e n  in ta k e  oi v ita m in  D  b o m  
su p p ỉe m e n ts a n d  r is k  o f th e  d ise a se ; n o  a sso d a tio n  w a s 
fo u n d  b e m e e n  v ita m in  D  in ta k e  fro m  fo o d  a n d  in d d e n ce  
o f m u ỉtip le  s c le ro s is . 1 A  p ro sp e c tiv e , c a se -co n tro i s tu d y 2 

ío u n d  th a t , am o n g  v v h lte s , th e  r is k  o f m u ltip le  sd e ro s is

s ig n ih c a n tly  d e cre ase d  w ith  in c re a s in g  c o n c e n tra tío n s  o ỉ 
v ita m in  D ; n o  s ig n ih c a n t a sso d a tio n  w a s ío u n d  am o n g  
b la d c s an d  H isp a n ic s . H o w e v e r, th e  sa m p le  s iz e  in  th e  la t-  
te r g ro u p s w e re  s m a lle r a n d  c o n c e n ư a tio n s  o ỉ v ita m in  D  
a re  lo w e r am o n g  b la d c s . A  re v ie v r1 ỉo u n d  lit t le  e v id e n c e  to  
su p p o rt th e  e S e c tiv e n e ss  o f v ita m in  D  in  th e  n e a tm e n t o ỉ 
m u ltip le  sd e ro s is ; a lth o u g h  u n co n tro D e d  stu d ie s  su g g est 
v ỉta m in  D  m a y  b e  b e n e S d a l, sm a ll p a tie n t p o p u la tio n s 
a n d  co n ỉo u n d in g  v a ría b le s  h a v e  lim itẽ d  th e  u s e iu ln e s ỉ o f 
th e  d a ta .
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O ste o m a la õ a  a n d  r íc k e ts . T re a tm e n t o í  o ste o m a la d a  an d  
ric k e ts  (p . 1 1 6 8 .1 ) p r im a r ily  a im s a t c o rre c tú ig  a n y  u n d e r- 
ly in g  d e h d e n c y  S ta te s, a n d  v ita m in  D  su b sta n c e s, c a ld u m , 
o r p h o sp h ate  su p p le m e n ts m a y  b e  g iv e n  o ra lly  as n e ce s- 
s a rỹ .

v v h e re  r ic k e t s  is  d u e  to  im p a ire d  sy n th e s is  o f 1 ,2 5 - 
d ih y d ro x y c h o le c a ld íe ro l (ty p e  I  p se u d o d e h d e n cy ) o r 
re c e p to r re s is ta n c e  (ty p e  I I  p se u d o d e ĩid e n c y ) re p la ce m e n t 
th e ra p y  w ith  c a ld tr io l m a y  b e  in d ic a te d  (in  th e  la tte r case  
w ith  v e ry  h ig h  d o se  c a ld u m ) , 1 tv h ile  X -U n ke d  h y p o - 
p h o sp h a ta e m ic  ríc k e ts  is  g e n e ra lly  tre a te d  w ith  p h o sp h a te  
su p p le m e n ta tio n  an d  c a ld t r io l. 1 T h e  u se  o f s in g le  la rg e  
d o ses o f a  v ita m in  D  su b sta n c e  (S to ss th e ra p ie ), ío r  th e  
p ro p h y la x is  o f ric k e ts , is  h ig h ly  c o n tro v e rs ia l b e cau se  o ỉ 
p ro b le m s w ith  to x id ty , a lth o u g h  it  m a y  b e e ỉỉe c t iv e  in  
p a tie n ts  w ith  ric k e ts  d u e  to  p ro v e n ’  o r re c a ld tra n t4 v ita m in  
D  đ e Ẽ d e n c y . F a c to rs  c o n trib u ó n g  to  re p o rte d  re su rg e n ce s in  
r ic k e ts J •4' ,  in d u d e  in c re a s e d  b re a s t íe e d in g  w ith o u t 
su ỉ& d e n t v ita m in  D  su p p le m e n ta tio n , a n d  le ss  e xp o su re  to  
s u n lig h t. A  m a jo r r is k  la a o r  fo r in ỉa n ts  is  m a te m a ỉ v ita m in  
D  d e S d e n c y  (se e  P re g n a n c y  a n d  th e  N e o n a te , b e lo w ). In  th e  
U K , th e  D e p a rtm e n t o ỉ H e a lth  a d v ise s  th a t c h ild re n  ag ed  5 
y e a rs  a n d  u n d e r b e su p p le m e n te d  w ith  7 m iCTO gram s 
(2 8 0 u n its ) d a ily ,*  b u t re n e w e d  p u b lic  h e a lth  cam p a ig n s 
h a v e  b een  c a lle d  ÍOT, a lo n g  w ith  su p p le m e n ta tio n  o ỉ in ía n ts  
fro m  h ig h - ris k  g ro u p s w ith  4 0 0 u n its  o f v ita m ìn  D  d a ily . 6 

S im ila r re co m m e n d a tio n s h a v e  b een  m ad e  in  A u s tra lia  an d  
N e w  Z e a la n d .4 O th e rs h a v e  co m m e n te d  th a t e ve n  2 0 0  u n its  
d a ily  m ay  n o t be en o u g h  a s a p re v e n tiv e  m e asu re , 1 9  an d  
th a t, in  th o se  c h ild re n  w ith  good e xp o su re  to  s u n lig h t, 
c a ld u m  su p p le m e n ta tío n  m a y  a lso  b e  n e c e ssa ry . 10 In  2 0 0 8 , 
th e  A m e ric a n  A cad e m y  oi P e d ia tric s  re v ise d  its  p re v io u s  
a d v ic e , in c re a s in g  th e  re co m m e n d e d  v ita m in  D  in ta k e  b o m  
a  m in im u m  o ỉ 2 0 0 u n its  d a ily  to  4 0 0  u n its  d a ily  fo r a ỉl 
in ía n ts , c h ild re n , a n d  a d o le sce n ts  b e g in n in g  in  th e  f ir s t  fe w  
d a ys o f U fe ."

In  a d u lts , v ita m in  D  d e h d e n c y  m a y  b e  a sy m p to m a tic . 
M o st p a tie n ts  vvh o  p re se n t c lin ic a ỉly  d o  so  b e caũ se  Ô I m u sd e  
\v e a k n e ss , o r m u sd e s a ch e s an d  p a in s . 12 E v e n  se v e re  
v ita m in  D  d e h d e n c y  c a n  go  u n re c o g n ise d ; p a tíe n ts  m ay  
p re se n t v v ith  a sy n d ro m e  o f p e rs is te n t, n o n -sp e d h c  
m u sc u lo sk e le ta l p a in , b e ỉo re  th e  o n se t o r d ia g n o sis o f th e  
d ỉn ic a l p re se n ta tio n  o f o s te o m a la d a . 1314  A lth o u g h  
sc re e n in g  ỉo r  v ita m in  D  d e S d e n c y  h a s b e e n  sug g ested - in  
a ll p a tie n ts  w ith  th is  ty p e  o ỉ m u s c u lo sk e le ta l p a in , 13 th e  
p re v a le n c e  o f v ita m in  D  d e tìd e n c y  in  th is  p a tíe n t g ro u p  h a s 
b e e n  q u e rie d . 15

P o r d isc u ss io n  o n  th e  in ta k e  o f v ita m in  D  c o n sid e re d  
su ỉ& d e n t fo r p ro p h y la x is , se e  U K  a n d  u s  R eco m m en d ed  
D ie ta ry  In ta k e , p . 2 1 1 8 .1 ; fo r tre a tm e n t in  a d u lts , se e  U se s 
an d  A d m in is tra tío n , p . 2 1 1 4 .1 , a n d  in  c h ild re n , see 
A d m in is tra tio n  in  C h ild re n , p . 2 1 1 4 .3 . B e ca u se  th e  p ro c e ss 
o f a g e in g  d e cre a se s th e  s lt ín 's  a b ilỉty  to  sy n th e s ise  v ita ư ú n  D , 
e ld e r ly  p e o p le  m a y  b e  a t r is k  o f d e h d e n c y  (se e  
A d m in is tra tio n  in  tb e  E ld e r ly , p . 2 1 1 5 .1 ).
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PKBCNANCY AND THE N EO N A7E I t  h a s b een  su p p o sed  th a  
m o st in ía n ts  re c e iv e  a d e q u a te  c a ld u m  an d  v ita m in  D  d u r 
in g  p re g n a n cy  a n d  d u rin g  b re a st ỉe e d in g  o r b o ttle  íe e d in i 
to  p re v e n t th e  d e v e lo p m e n t oi r ic k e ts . H o w e v e r, th is  h a  
b e e n  d isp u te d ;u  e v e n  in ía n ts  b o m  to  v ita m in  D  re p le tt 
m o th e rs b eco m e  v ita m in  D  d e h d e n t a ỉte r 8  vve e ks if  no  
su p p le m e n te d . a n d  th o se  b o m  to  v ita m in  D  d e S d e n  
m o th e rs w ill re a c h  a  d e íid e n t S ta te  m o re  q u ic k ly . In  m a n ' 
p o p u la tio n ỉ vvb e re  su n  e xp o su re  is  se v e re ly  lim ite d  a n ( 
th e re  is  in a d e q u a te  c o rre c tiv e  v ita m m  D  su p p le m e n ta tio n  
th e re  is  a lso  a  h ig h  p re v a le n c e  o f v ita m ũ t D  d e b d e n c y  ũ  
n u rs in g  m o th e n . 3 I t  is  a cce p te d  th a t th e re  a re  c e rta ú  
g ro u p s o ỉ w o m e n  w h o se  in ỉa n ts  m ay  b e a t sp e d a l r is k  o 
n e o n a ta l r ic k e ts ; th e se  in d u d e  th o se  su H e rìn g  eco n o m ii 
d e p riv a tìo n , th o se  liv in g  a t h ig h  la titu d e s . an d  A s ia r 
im m ig ra n ts  [ i.e . íro m  th e  In d ia n  su b c o n tin e n t] in  n o rth  
e m  E u ro p e , e sp e d a lly  in  v v in te r. I t  is  th e re lo re  suggestec 
th a t p re g n a n t vvo m e n  in  su ch  d rc u m sta n ce s sh o u lc  
re c e iv e  su p p le m e n tỉ a s th e  d ie t an d  su n sh in e  e xp o su rt 
m ay  n o t b e  p ro v id in g  a d e q u a te  c a lđ u m  (1  to  1 .2 g d a ily  
o r v ita m in  D  (4 0 0 u n its  d a ily ) . 4 A lte m a tiv e ly , 1 00 0  u n it: 
v ita m ỈQ  D  d a ìly  d u rin g  th e  th ird  trũ n e ste r, o r a  s in g le  do st 
o ỉ 1 0 0 0 0 0  to  2 0 0 0 0 0 u n its  o ỉ e rg o c a ld ỉe ro l d u rin g  th t 
s ix th  o r se v e n th  m o n th , h a s  b een  p ro p o sed . 5 T h e  C o Én m it 
te e  o n  M e d ic a l A sp e c ts o f Fo o d  P o lic y  (C O M A ) in  th e  U k 
reco m m en d ed 4 in  1 99 1  th a t p re g n a n t w o m e n  re c e iv e  sup- 
p le m e n ta ry  v i ta  m in  D  to  a ch ie v e  a n  in ta k e  o f lO m ic r 
o g ram s d a ily . A  2 0 0 8  re p o rt7 c o m m iss io n e d  b y  N 1CE 
re co m m e n d e d  th a t vvo m e n  sh o u ld  b e in ỉo rm e d  a b o u t th e 
im p o rta n c e , ío r  th e ir  o w n  a n d  th e ir  b a b y 's  h e a lth , o:: 
m a in ta in in g  a d e q u a te  v ita m in  D  S to re s d u rín g  p re g n a n c ị 
a n d  w h ile  b re a sd e e d in g  a n d  sta te d  th a t in  o rd e r to  a ch ie ve  
th is , w o m e n  m ay  ch o o se  to  ta k e  lO m ic ro g ra m s o f v ita m ir 
D  d a ily . H o v v e v e r, th e  re p o rt a lso  sta te d  th a t w h ile  th e re  Ĩ! 
so m e e v id e n c e  o f b e n e S t h o m  v ita m in  D  su p p le m e n ta tio r 
fo r p re g n a n t vvo m en  a t r is k  o f v ita m in  D  d e ũ d e n c y , th e re  
is  le ss  e v id e n c e  in  th e  case  o f th o se  c u rre n tly  re g a rd e d  a< 
b e in g  a t lo w  r is k  o f d e S d e n c y . A  re v ie v v 1 o f d ie ta ry  v it-  
a m in  D  re q u ire m e n ts  d u rin g  p re g n a n cy  an d  la c ta tio n  h a : 
sta te d  th a t vvo m en  w h o  w e re  v ita m in  D  d e h d e n t a t the 
b e g ũ m in g  o f th e ir  p re g n a n cy  re m a in e d  d e b d e n t d esp ite  
su p p le m e n ta tio n  w ith  8 0 0  to  1 6 0 0 u n its  d a ily . T h e  a u th o n  
su g g ested  th a t c u rre n t le co m m e n d a tio n s in  th e  U K  an d  
th e  U S A  w e re  g ro ss ly  in a d e q u a te  d u rin g  p re g n a n c y , espe- 
d a lly  fo r e th n ic  m in o ritie s  (se e  U K  a n d  u s  reco m m en d ed  
d ie ta ry  in ta k e , p . 2 1 1 8 .1 ). In s te a d . th e y  su g g ested  th a i 
d o ses o f a b o u t 2 0 0 0  to  lO O O O u n its d a ily  w o u ld  b e  n eed ed  
in  o rd e r to  a c h ie v e  n o n n a l v ita m in  D  c o n c e n tra tio n s . 
F u rth e n n o re , ro u tin e  v ita m in  D  su p p le m e n ta tio n  o i 
in ỉa n ts  in  h ìg h - ris k  g ro u p s h a s b e e n  reco m m en d ed  (see  
O ste o m a la d a  an d  R ic k e ts , a b o v e ).

1. Wclch TR. a  a i Vltamin D-dendcnl ridccu: Ihe rccmergence of a onct- 
conquercd diseasc. J Pediatr 2000; 137:143-5.

2. HoUts BW, Wagncr CL. Assessment o( dietaiy viiamin D requứemems 
duriag pregnancy and lacudon. Aai J a i*  Nulr 2004; 79: 717-26.

3. Sawodu A  Wagner CL. Mothcr-chỉkl viiamin D deSdency; an 
ỉmematianil paspecttve. Arch Dà aáU  2007; 92: 737-40.

4. Misra R. Andenon DC. Providini ttae fenu wỉth caldum. 1990; 300: 
1220-1.

5. shaw NJ, Pal BR. vỉurain D deBdency in UK Asìan íamilỉcs: aaivatìng a 
new conccru. Arch Dừ ƠÙU 2002: 86: 147-9.

6. DoH. Dỉetaty reỉerence vaỉues for íood energy and nuưỉenis for the 
United Klngdom: teport of the pand on dietary relerence values oi the 
committee an medical aspeas ol lood pohcy. Xtport m  htaílh and Sữaaỉ 
aứịeaa 41. Umdon: HMSO, 1991.

7. National CoDaborating Centre (or Women's and ChlldTen'ỉ Health/ 
NICE. Antenatal Care: routỉne care ỉor the healthy pregnant woman 
(bsued Maich 2008). Available ac http://www.njcr-org.uk/iiiceinedia/ 
Uve/U947/40145/40145.pdf (accosed 22/07/10)

Osteopstrosis. F o r m e n tio n  o f th e  u se  o f h ig h -d o se  c a ld -  
t r io l in  th e  m an a g e m e n t o f o ste o p e tro sis , see  u n d e r C o rti-  
c o ste ro id s , p . 1 6 0 9 .3 .

Ostaoporosis. V ita m in  D  c o n c e n tra ú o n s h a v e  b e e n  fo u n d  
to  c o rre la te  p o s itiv e ly  w ith  b o n e  m in e ra l d e n s ity  (B M D ) , 1 

a n d  su p p le m e n ta tio n  w ith  v ita m in  D  an d  c a ld u m  h a s le d  
to  b e n e ũ d a l in c re a s e s  in  B M D  in  m o st t r ia ls .7 S u ỉB d e n t 
in ta k e  o f v ita m in  D  a n d  c a ld u m  ìs  re co m m e n d e d  fo r p re - 
v e n tío n  ọ ỉ o ste o p o ro sis (p . 1 1 6 8 .1 ), an d  su p p le m e n ta tio n  
is  a n  acce p te d  b a se lin e  a d ju n c tiv e  tre a tm e n t.1 3  T h e  age- 
re la te d  ỉn c re a s e  in  h a c tu re  r ís k  is  in ũ u e n c e d  b y  B M D  
ch an g e s a n d  a n  in c re a s e d  p ro p e n s ity  to  f a llỉ, a ttrỉb u ta b le  
in  p a rt to  a  lo ss  o í m u s c u la r S ữ e n g th . In  a d d itio n  to  its  
ro le  in  c a ld u m  h o m o e o sta sis , v ita m in  D  s ta tu s  h a s a lso  
b e e n  c o rre la te d  to  m u s c u la r sư e n g th  in  o ld e r p e o p le . 3

S tu d ie s  u s in g  v ita m in  D  (v v ith  o r v v ith o u t c a ld u m ) ío r 
th e  p re v e n tio n  o f ỉra c tu re s  h a v e  p ro d u ce d  c o n H ic tin g  
re s u lts .4-11 H o w e v e r, in  e ld e riy  p a tie n ts , in  w h o m  d ie ta ry  
d e ã d e n d e s  a re  co m m o n , c a ld u m  an d  v ita m in  D  su p p le - 
m e n ts a re  re co m m e n d e d  (se e  A d m in isơ a tio n  in  th e  E ld e r iy , 
p . 2 1 1 5 .1 ). S u p p le m e n ta tio n  is a ls o re c o m m e n d e d in e ld e rly

AU CToss-reíerences reíer to entries in Volume A
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in s tìtu tìo n a lis e d  p a tie n ts .ư  A  m e ta -a n a ly s is13 o f h a c tu re  
p re v e n tío n  s tu d ie s  ỉo u n d  th a t o ra l v ita m in  D  su p p le m e n ta - 
lio n  w ith  b e tvve e n  7 0 0  to  8 0 0 u n its  d a ily  re d u c e d  th e  r is k  o í 
h ip  a n d  n o n -v e rte b ra l ỉra c tu re s  in  e ld e rly  p a tie n ts . 
H o w e v e r, a  sy s te m a tic  re v ie v v 11 h a s  stated  th a t v ita m in  D  
a lo n e  is  u n lik e ly  to  p re v e n t ữ a c tu re s .

C a ld u m  m a y  b e  n e c e ssa ry  to  o p th n ise  th e  c lin ic a l 
e íB c a c y  o ỉ v ita m in  D  su p p le m e n ta tio n  in  te n n s  o f re đ u d n g  
ử a c tu re  r is k . 3 A  m e ta -a n a ly s is14 ío u n d  th a t o ra l v ita m in  D  
a p p e a re d  to  re d u c e  th e  r is k  o í h ip  ừ a c tu re s  o n ly  vyh en  
c a ỉd u m  su p p le m e n ta tio n  w a s a d d e d . H o vve ve r, a n o th e r 
m e ta -a n a ly s is 15 ỉo u n d  th a t th e  (M e re n c e  in  re la tiv e  r is k  
re d u c d o n  fo r a ỉl ử a c tu re  ty p e s w h e n  v h a m in  D  w a s ad d ed  
to  c a ld u m  su p p le m e n ta tio n , w a s v e ry  sm a ll a n d  s ta tũ tic a lly  
in à g n iS c a n t a lth o u g h  th o se  w ith  lo w  v ita m in  D  se ru m  
c o n c e n tra tio n s  te n d e d  to  h a v e  a  g re a te r r is k  re d u c tio n  th a n  
th o se  w ith  n o rm a l v ita m in  D  c o n c e n tra d o n s . A  s ig n iB c a n t 
d iữ e re n c e  w a s se e n  b e rn e e n  th e  e ữ e c ts o f d U íe re n t v ita m in  
D  d o se s. W h ile  n o tin g  th a t th is  c o u ld  be d u e  -to  s ta tis tic a l 
a r t ila c t , th e  a u th o rs  n o te d  th a t th e ừ  a n a ly s is  h ad  b e e n  
lim ite d  b y  th e  s c a rd ty  o f d a ta  fo r v ita m in  D  d o ses h ig h e r 
th a n  8 0 0  u n its , an d  th a t it  w a s p o ssib le  th a t v ita m in  o  
vvo u id  h a v e  a  b e n e Ễ d a l e ổ e c t i í  th e  d o se w e re  g re a te r th a n  
8 0 0 u n ỉts  d a ỉly .

I t  h a s  b e e n  su g g ested 16 th a t th e  v ita m in  D  an a lo g u e s 
a lía c a ld d o l a n d  e a ld trio l a re  m o re  e ữ e c tiv e  fo r o ste o p o ro á s 
th a n  e rg o c a k iíe ro l o r c o le c a ld ỉe ro l. H o w e v e r, a sy ste m a tic  
re v ie v v 11 T o u n d  n o  e v id e n c e  o f b e n e ũ t fo r an a lo g u e s 
co m p a re d  w ith  v ita m in  D . A n o th e r sy ste m a tic  re v ie v v 17 

ío u n d th a t v ỉta m ln  D  su p p le m e n ta tio n  o v e ra ll red u ced  ía lls  
an d  n o n v e rte b ra l b u t n o t v e rte b ra l íra c tu re s ; h o vve ve r, 
su b g ro u p  a n a ly s is  sug g ested  a  re d u c tio n  in  v e n e b ra l 
ử a c tu re s  w ith  alỉacalàdol b u t n o t w ith  c a ld n io l.

V ita m in  D  is  a lso  reco m m en d ed  fo r th e  p re v e n tio n  o í 
c o rtlc o s te ro id -in d u c e d  o ste o p o ro sis (see  E ữ e c ts  o n  B o n e s 
a n d  Jo in ts , p . 1 6 1 6 .2 ).
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in the prevention and treaanem of osteoporosiỉ. Pharmocol ĩher 2002; 
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9. Jackson RD. tí ai. Caỉdum plus vhamin D supplemenution and the risk 
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10. Dhesỉ JK. íí ai. The impỉiations of a growing evidence base for drug use 
ỉn eỉderly patíentỉ: Pan 4: Yỉtamin D and tosphosphonates ỉor ữactures 
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Issue 2. Chichester John Wĩley; 2009 (accesscd 22/07/10).

12. Anonymous. liíestyỉe advice for íraCTure preventỉon. Dmg Ther Buỉỉ 
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13. Blsehoff>Ferrarỉ HA. tí aỉ. Fracture preventíon with vitamỉn D 
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14. Boonen s . tí ai. Need íor addỉdonaỉ calctum to reduce ỉhe risk oí hip 
ỉracture vrith vỉtamin d suppiementatìon: evidence ỉrom a comparatỉve 
metaanalysứ oỉ ranđomixed controỉled iriais. J ơirt Endoainal Mtíab 
2007; 92: 1415-23.

15. Tang BMP. et a i. Use of caldum  or caldum  in combination vvith vitamin 
D supplementation to prevent haaures and bone lon in people aged.50 
years and oỉden a meỉa-analysỉs. Lartcrí 2007; 370: 657-66.

16. Ringe JD, Schacht E. Prevention and iherapy oí oaeoporosis; the roles of 
pỉain vitamin D and alỉacalddol. Kheumatol hứ 2004; 24: 189-97.
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P s o r ía s b . A  v i ta  m in  D  a n a lo g u e , c a ỉd p o tr ìo l (p . 1 6 9 7 .2 ), 
is  o fte n  u sed  a s a n  a lỉe m a tiv e  to  m o rc tra d it ío n a ỉ to p ic a l 
d ru g s in  th e  ỉn ỉt ía ỉ m an ag e m e n t o f m ild  to  m o d e ra te  p so r- 
ia s is  (p . Ỉ 6 8 8 . Ỉ ) .  A n o th e r v ita m ỉn  D  a n a ỉo g u e , ta c a lc ito l 
(p . 1 7 2 2 .1 ), is  u sed  s im ila r ly . In it ia l stu d ỉe s  w ith  to p ic a l 
m a x a c a id to ỉ, 1 ía le c a id tr io l, 2 a n d  p a ric a ld to ỉ’  su g g est th e y  
a re  s a ỉe  a n d  e ữ e c tiv e  fo r p s o ría s is . C a ld tr io l it s e ỉỉ h a s b e e n  
Ỉĩỉe d l b o th  to p ic a ỉly 4** an d  o ra lly .7 C a ỉd trìo l o in tm e n t h a s 
b e e n  ỉo u n d  to  b e  a s e ữ e c tiv e  a s c a ld p o tr io ỉ o in tm e n t4  a n d  
sh o rt-c o n ta c t d ith ra n o l c re a m ; s k ỉn  irr ita t io n  w a s ỉe ss w ith  
c a ỉd t r ío ỉ co m p are đ  v v ith  d ith ra n o l. 9 W h ile  g io b a l im p ro ve - 
m e n t a n d  s e v e r ity  sco re s w e re  ỉo u n d  to  b e  b e tte r w ith  
b e ta m e th a so n e  d ip ro p io n a te  o in tm e n t, re m ìss io n  tỉm e s 
w e re  lo n g e r w ith  c a ld tr ío l tre a tm e n t10
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8. Lahỉa M, tí aL Cakitrỉo] ointment and dobetasol propionate cream: a 
new regỉmen ỉor the treatment of pỉaque psoriasỉs. BurJ Dermatol 2003; 
13:261-5.

9. Hutdiỉnson PE. tí aL The eíBcacy, salety and tolerance of calcỉtrioỉ 
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comparison with short-ccmtact dỉthranoL Dcrmđtology 2000; 201: 139- 
45.

10. Camarasa JM, tí a l Caỉdtrkd shows greater persistence of treatment 
eflea than betamethasone dipropionate ỉn topical psoriasỉs therapy. J 
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Rend osteodystrophy. S ee  u n d e r H y p e rp a ra th y ro id ism , 
p . 2 1 1 5 .2 .

Rheumaioid arthritis. A  la rg e  c o h o rt s tu d y 1 ỉo u n d  an  
in v e rs e  c o rre la tio n  b e tvveen  v ita m in  D  in ta k e  an d  th e  r is k  
o f d e ve lo p in g  rh e u m a to id  a rth r it is . H o w e v e r, a  sm a ll 
s tu d y 2 o f se ru m  v ita m in  D  c o n c e n tra tio n s  in  p a tie n ts  w ith  
ih e u m a to id  a rth r itũ  w h o  h a d  d o n ate d  b lo o d  b e ío re  th e  
o n se t o f sy m p to m s, fo u n d  n o  a sso d a tio n  b etvveen  v ita m in  
D  d e S d e n c y  a n d  la te r  d e ve lo p m e n t o ỉ rh e u m a to id  a rth - 
r it is , su g g e stin g  th a t v ita m in  D  d oes n o t h a v e  an  im p o tta n t 
ro le  in  th e  p a th o g e n e sis o f rh e u m a to id  a r t h r ít iỉ.

1. MerUno LA, tí aỉ. Vỉtamin D inuke is inversely aasocỉated witb 
rheumatoỉd arthrỉtỉs. Arthrừừ Rkeum 2004; 30: 72-7.

2. Nỉelen MMJ, tí  aì. Vhamỉn D deSdency does not increase the rỉsk of 
rheuxnatoid anhxỉtỉs: comment « 1  the anỉde by Mertino et al. Anhritừ 
Rheum 2006; 34: 3719-20.

Rkkels. S e e  O ste o m a ỉa rìa  an d  R ic k e ts , p . 2 1 1 6 .2 .

Adverse Ettects and Treạhnent
E x c e s s iv e  in ta k e  o ỉ v ita m in  D  le a d s to  th e  d e v e lo p m e n t o ỉ 
h y p e rp h o sp h a ta e m ia  o r h y p e rc a lc a e m ia . A sso c ia te d  e ữ e c ts 
o f h y p e rc a lc a e m ia  in c lu d e  h y p e rc a ld u ria , e d o p ic  c a ld íic a -  
tio n , a n d  re n a l a n d  c a rd io v a sc u la r d am ag e (fo r a  d isc u s s io n  
o f v ita m in -D  m e d ỉa te d  h y p e rca lca e m ia  a n d  its  ư e a tm e n t, 
see  p . 1 7 7 6 .1 ). S ym p to m s o f o ve rd o sag e  in d u d e  a n o re x ia , 
ỉa s s itu d e , n a u se a  a n d  v o m itin g , c o n stip a tio n  o r d ia rrh o e a , 
p o ly u ria , n o c tu ria , sv v e a tin g , h e a d a ch e , th ir s t , so m n o le n ce , 
an d  v e rtig o . In te r in d iv id u a l to ỉe ra n c e  to  v ita m in  D  v a rie s  
c o n s id e ra b ly ; in la n ts  a n d  c h ild re n  a re  g e n e ra lly  m o re  
su sc e p tib le  to  it s  to x ic  e ỉíe c ts . T h e  v ita m in  sh o u ld  be 
w ith d ra w n  ư  to x id ty  o c c u rs . I t  h a s b e e n  sta te d  th a t v i ta  m in  
D  d ỉe ta ry  su p p le m e n ta tio n  m ay  b e  d e trìm e n ta l in  p e n o n s 
a lre a d y  re c e iv ú ìg  a n  a d e q u a te  in ta k e  th ro u g h  d ie t an d  
e x p o su re  to  s u n lig h t, s in c e  th e  d iữ e re n c e  b e tw e e n  
th e ra p e u tic  a n d  to x ic  c o n c e n n a tio n s is  re ỉa tỉv e ly  s m a ll.

T h e  m o st p o te n t ỉo rm s  o í v ita m in  D , su c h  a s a lía c a ld d o l 
a n d  c a ld t r io l, m ig h t re a so n a b ly  b e  e xp e c te d  to  p o se  a 
g re a te r r is k  o f to x id ty ; h o w e v e r, th e ir  e ííe c ts  a re  re v e rse d  
ra p id ly  o n  w ith d ra w a l.

H y p e ts e n s it ív ity  re a a io n s  h a v e  o c c u rre d . S k in  ir r it a t io n  
o r c o n ta c t d e rm a titis  h a s b een  re p o rte d  w ith  to p ic a l 
p re p a ra tio n s .

Hypercalcoemia. V ita m in  D  is  th e  m o st lik e ly  o ỉ a ll v ita -  
m in s to  cau se  o v e rt to x id ty . D o ses o f ó O O O O units d a ily  
c an  c a u se  h y p e rca lca e m ia  (p . 1776 .1) , w ith  m u sc le  w e a k - 
n e ss . a p a th y , h e a d a ch e , a n o re x ia , n a u se a  an d  v o m itin g , 
b o n e  p a in , e c to p ic  c a ld C c a tio n , p ro te in u ria , h y p e n e n s io n , 
a n d  c a rd ia c  a rrh y th m ia s . C h ro n ic  h y p e rc a lc a e m ia  c a n  le a d  
to  g e n e ra lise d  v a s c u la r c a ld B c a tio n , n e p h ro c a ld n o s is . an d  
ra p id  d e te río ra tio n  o f re n a l h in c r io n . ' - 2 A  n u m b e r o f 
re p o rts  o ! a c d d e n ta l o ve rd o sa g e , le a d in g  to  h y p e rc a l-  
cae m ia  o r n e p h ro c a ld n o s is , o cc u rre d  in  th e  U K  a fte r in tro -  
d u c tio n  oi a c o n c e n ư a te d  a lỉa c a ld d o l o ra l s o lu tio n  th a t 
w a s 1 0  tim e s sư o n g e r th a n  th e  ỉo n n e r p re se n ta tio n . 3

H y p e ic a lc a e m ia  h a s b e e n  re p o rte d  in  a  p a tie n t a íte r  b rie f 
in d u s tr ia l e xp o su re  to  c o le c a ld le ro l. 4

A  stu d y  in  c h ild re n  tre a te d  fo r re n a l o ste o d y sơ o p h y  h a s 
p ro v id e d  so m e e v id e n c e  th a t h y p e rca lca e m ia  m a y  o c c u r 
m o re  b e q u e n tly  w ith  c a ld tr io l th a n  w ith  e rg o c a ld íe ro l. 5 

A n o th e r su  ch  s tu d y  h a s su g g ested  th a t v ita m in  D  h a s 
n e p h ro to x ic  p ro p e rtie s  m d e p e n d e n t o f th e  d e g re e  o f 
in d u ce d  h y p e rc a ỉc a e m ia , an d  th a t th e  d e d in e  in  re n a l 
íu n c tio n  m ay  b e  m o re  m arke d  w ith  c a ld t r io l.*

T o p ic a l c a ld t r ío l m a y  a ffe a  c a ld u m  h o m o e o sta sis . an d  
h y p e rca lca e m ia  h a s  b e e n  re p o rte d  in  sò m e  s tu d ie s . 7 F o r 
re íe rc n c e  to  th e  e ffe d  o f o th e r v ita m in  D  a n a lo g u e s u se d  in

p so ria s is  o n  c a ld u m  h o m o e o sta sis , see  u n d e r C a ld p o o io l 
p . 1 6 9 8 .2 .

ỉ . Anonymous. Toxỉc eữects of vỉtamin overdosage. Med leo  Drugs Ther 
1984; 26: 73-4.

2. Chirìcone D, tí aL Unusuaỉ O ỈO  oỉ dưonỉc intoxỉcation by vỉttmỉn D. J 
Nephrol 2003; 14: 917-21.

3. CSM/MCA. Acdđental overdose wlth alỉacalddoỉ (One-Alpha drops). 
Cumttí Problems 2001; 27: 3. Also available ac http://www.mhri.gov. 
uk/home/ỉdcpỉg?IdcServỉce«GET^ILEfrdDocName«CON007458€rRe- 
viàonSelectỉonMethod*LjtestRdeased (accesed 09/01/06)

4. Jlbani M. Hodges NH. Proionged bypercalcaemia aỉiér ỉndustrỉal 
exposuie to vtỉaìnỉn D». BMJ 1985; 290:748-9.

5. Hodson EM, tí aỉ. Treatment oí chỉldhood renaỉ osteodystrophy with 
caltíưioỉ or ergocaióỉeroL CZin Nephroi 1985; 24: 192-200.

6. Chan JCM, tía l. A proqỉecdve. doubỉe-blind study oỉ growth taiỉure in 
children with chrónỉc renaỉ insuffidency and the effectỉveness oi 
treatmem wtth caỉdtriol versus dỉhydrotacbyneroL J Pediatr ỉ 994; 124: 
520-8.

7. Bourke JF, tí ai. Vltamin D analogues ỉn psoiiasís: eữecỉs on System ic 
caỉdum homeostasỉs. BrJ Dermatòí1996; 135: 347-54.

Precautions
V ita m in  D  sh o u ld  n o t b e  g iv e n  to  p a tie n ts  w ith  h y p e rc a l-  
c a e m ia . I t  sh o u ld  b e  u sed  w ith  c a u tio n  in  in ỉa n ts , w h o  m ay  
h a v e  in cre a se d  s e n s it iv ity  to  its  e ííe c ts , an d  p a tie n ts  w ith  
re n a l ũ n p a ữ m e n t o r c a lc u li, o r h e a rt d ise a se , w h o  m lg h t be 
a t in cre a se d  r is k  o f o rg a n  d am ag e ư h y p e rca lca e m ia  
o cc u rre d . P la sm a  p h o sp h a te  c o n c e n tia tio n s  sh o u ld  b e 
c o n ơ o lle d  d u rín g  v ita m in  D  th e ra p y  to  re d u c e  th e  r is k  o f 
e a o p ic  c a lá íic a tio n .

I t  ìs  a d v ise d  th a t p a tie n ts  re c e iv in g  p h a rm a c o lo g ica l 
d o ses o f v ita m in  D  sh o u ld  h a v e  th e ir  p la sm a -c a ld u m  
c o n c e n ơ a tío n  m o n ito re d  a t re g u la r in te rv a ls , e sp e d a lly  
in it ia lly  o r ư  sym p to m s su g g e st to á d ty  {se e  a b o v e ). S im ila r 
m o n ito rin g  is  reco m m en d ed  in  in ía n ts  if  th e y  a re  b re a st-fe d  
b y  m o th e rs re c e iv in g  p h a rm a c o lo g ica l d o ses o f v ita m in  D  
(se e  b e lo w ).

B re a s t (e e d in g . V ita m in  D  is  d is trib u te d  in to  b re a st m ilk , 1 

an d  its  c o n c e n tra tio n  a p p e a rs to  c o rre la te  w ith  th e  a m o u n t 
o f v ita m in  D  in  th e  se ru m  o f e x d u s iv e ly  b re a s t'fe d  
in ía n ts . 2 T h e  A m e ric a n  A cad e m y  o f P e d ia n ic s  c o n sid e rs 
th e  u se  o f v ita m ỉn  D  to  b e  u s u a lly  co m p a áb le  w ith  b re a st 
íe e d in g , 3 a lth o u g h  th e y  a n d  o th e rs4 re co m m e n d  th a t th e  
in la n t b e  d o s e ly  m o n ito re d  fo r h y p e rca lca e m ia  o r d in ic a l 
m a m íe sta tio n s o f v ita m in  D  to x id ty  ư th e  m o th e r is  ta k in g  
p h a rm a c o lo g ica l d o ses o f v ita m in  D .

1. RothbCTỊ AD, a  al. Muemil-intant viurain D relationshipí during 
breasi-íeeding. J Pediatr 1982; 101: 500-503.

2. Canceỉa L tía l. Reỉatỉonshỉp between the vỉtamỉn D contem oí matemal 
miỉk and the viumỉn D status oỉ nursỉng women and breasi-ỉed inỉants. J 
Endoainoỉ 1986; 110: 43-50.

3. American Academy of Pedỉatrics. The transíer of drugs and other 
Chemicals into human miỉk. Peềiatria 2001; 108: 776-89. [Reiired May 
2010] Correction. ibiắ4 1029. Aỉso available at: http://aappolicy. 
aappublicaúons.o^/cgi/comem/fuU/pediatrics%3bl08/3/776 (accessed 
09/01/06)

4. Greer FR. tì a i Hlgh concentratíonỉ ỡí vỉtamin Dj in buman milk 
assodated with pharmacologic doses of vi ta min Dy. J Ptdiaư 1984; 105: 
61-4.

P o rp h y ria . T h e  D ru g  D a ta b a se  fo r A c u te  P o rp h y ria , com - 
p ile d  b y  th e  N o rvveg ian  P o tp h y ria  C e n tre  (N A P O S ) an d  
th e  P o rp h y ria  C e n ơ e  S w e d e n . d a s s riie s  a lía c a ld d o l, c a ld -  
t r io l, c o le c a ld ĩe ro l, an d  d ih y d ro ta c h y s te ro l as p ro b a b ly  n o t 
p o rp h y rin o g e n ic  th e se  m a y  b e u se d  a s d ru g s o f firs t 
c h o ic e  an d  n o  p re c a u tio n s a re  n e e d e d . C a ld íe d io l, erg o - 
c a ld íe ro l. an d  p a ric a ld to l a re  n o t c la ss iB e d . 1

I. The Drug Database ỉor Acute Porphyrỉa. Avaiỉable at: http://www. 
dnjgs-porphyria.org (accessed 07/10/11)

P re g n a n c y . H y p e rca lca e m ia  d u rin g  p re g n a n cy  m ay  p ro - 
d u ce  c o n g e n ita l d iso rd e rs in  th e  o ffsp rin g , an d  n e o n a ta l 
h y p o p a ra th y ro id ism . H o v v e v e r, th e  ris k s  to  th e  íe tu s  o f 
u n tre a te d  m a te m a l h y p o p a ra th y ro id ism  a re  c o n sid e re d  
g re a te r th a n  th e  ris k s  o f h y p e rca lca e m ia  d ue to  v ita m in  D 
th e ra p y . In d e e d . o n e  re p o rt n o te d  in c re a se d  re q u ire m e n ts  
fo r v ita m in  D  p re p a ra tio n s d u rin g  p re g n a n cy  fo r th e  tre a t- 
m e n t o { h ỵ p o p a ra th y ro id ism ; 1 th e  d o se n eed ed  te n d e d  to  
in c re a se  d ủ rin g  th e  se co n d  h a lf o f p re g n a n c y . In  One 
w o m an  in  w h o m  th e  d o se  o ỉ c a ld tr io l re m a in e d  ra ise d  
a íte r  d e liv e ry  (in  a n  a tte m p t to  a llo w  fo r th e  c a ld u m  lo ss 
in v o lv e d  in  b re a st ỉe e d in g ) h y p e rca lca e m ia  d e ve lo p e d ; th is  
d id  n o t o c c u r in  2  vvo m en  w h o  d id  n o t b re a st íe e d  a n d  in  
w h o m  th e  d o se  o ỉ th e  v ita m in  D  p re p a ra tio n s w a s re d u ce d  
so o n  a íte r d e liv e ry . 1 F o r d isc u ss io n s re g a rd in g  v ita m in  D  
re q u ire m e n ts  d u rin g  p re g n a n c y , see UK an d  u s re co m - 
m en d ed  d ie ta ry  in ta k e , p . 2 1 1 8 .1 , a n d  P re g n a n c y  a n d  th e  
N e o n a te , p . 2 1 1 6 .3 .

1. Caplan RH, Beguin £A. Hypercalcemia in a calcitriol-ưcatcd 
hypoparathyroid wotnan during ỉactation. Obữtí Gynecol 1990; 76: 
485-9.

Interadions
T h e re  is  a n  in c re a se d  r is k  o f h y p e rca lca e m ia  ư  v ita m in  D  is  
g iv e n  w ith  th ia z id e  d iu re t ic s , c a lt íu m , o r p h o sp h a te . 
P la sm a -c a ld u m  c o n c e n tra tio n s  sh o u ld  b e m o n ito re d  in  
su c h  s itu a tio n s . So m e a n tie p ile p tic s  m ay  in c re a s e  v ita m in  D  
re q u ire m e n ts  (e .g . c a ib a m a z e p in e , p h e n o b a rb ita l, p h e n y - 
to in , an d  p rim id o n e ). R iỉa m p id n  a n d  is o n ia á d  m a y  re d u c e
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th e  e ííe c tiv e n e s s  o ỉ v ita m in  D . C o rtic o s te ro id s  m a y  
c o u n te ra c t th e  e S e c t o f v ita m in  D . K e to co n a zo le  m a y  
iĐ b ib it th e  m e ta b o lism  o í p a ric a ld  to l a n d  tb e se  d ru g s sh o u ld  
b e  u se d  w ith  c a u tio n  to g ẽ th e r; c a re  sh o u ld  b e  ta k ẽ n  w h e n  
u s in g  p a ric a ld to l w ith  o th e r p o te n t in h ib ito rs  o f th e  
c y to c h ro m e  P 4 5 0  iso e n zy m e  C Y P 3 A 4 .

OanazoL A  re p o rt o f h y p e rc a lc a e m ia  a sso d a te d  w ith  d an - 
a z o l in  a  p a tỉe n t m a in tã in e d  o n  a lỉa c a ld d o l th e ra p y  ỉo r  
h y p o p a ra th y ro id ism . 1 Im ro d u c tio n  o í d a n a zo I ap p eared  to  
re d u c e  th e  m a ỉn te n a n c e  re q u ire m e n t ỈO T a lía c a ld d o l.

1. Hepbum NC a  « t Danaxol-induced hypercalcaania in alphacaltídol- 
Dcited hypoparathyroiđísm. Pvstgrad M ai ]  1989; <3: 849-30.

L e v o r iiy ro x in e . T h re e  p a tíe n ts  ta k in g  d ih y d ro ta c h y s te ro l 
a n d  c a ld u m , fo r p o sto p e ra tiv e  h y p o p a ra  th y ro iđ ism  a ỉte r  
th y ro ỉd e c to m y , a ỉ w e ll a s le v o th y ro x in e , d e ve lo p e d  h y p e r- 
c a lc a e m ia  w h e n  th e  la tte r  w a s sto p p ed  b e ỉo re  a ra d io -io d - 
in e  sc a n . 1 T h e  d o se  o f d ih y d ro ta c h y s te ro l sb o u ld  b e  
re d u c e d  a n d  se n u n -c a ld u m  c o n c e n tta tio n s  sh o u ld  b e 
m o n ito re d  w h e n  th y ro id  ư e a tm e n t is  in te rru p te d , s ln c e  
e lim in a tio n  o f d ih y d ro ta c h y s te ro l m a y  b e  d e la ye d  in  h yp o - 
th y ro id is m .

I. Lamberg B-A. Dkkanen MJ. Hypercalcaemia due to dỉhydrotachysterol 
treatmenỉ in patíents with hypothyroỉdỉsm after (hyroidectomy. BMJ 
1981; 283: 461-2.

Pharmacokinetics
V ita m in  D  su b sta n c e s  a re  w e iỉ a b so rb e d  fro m  th e  
g a s tro in te s tin a ỉ tra c t . T h e  p re se n ce  o í b ile  is  e sse n tia l ío r  
a d e q u a te  in te s t in a l a b s o rp tio n ; a b so rp tio n  m a y  b e  
d e c re a se d  in  p a tie n ts  w ith  d e c re a se d  ỉa t  a b so rp ó o n .

V ita m in  D  an d  its  m e ta b o lite s  d rc u la te  in  th e  b lo o d  
b o u n d  to  a  sp e d h c  a -g lo b u lin . V ita m in  D  c a n  b e sto re d  in  
a d ỉp o se  a n d  m u sd e  tis s u e  fo r lo n g  p e rio d s o f tim e . I t  is  
s lo v v iy  re ỉe a se d  fro m  su  c h  sto ra g e  s ite s  an d  h o m  th e  s k in  
w h e re  i t  is  ío rm e d  in  th e  p re se n c e  o ỉ s u n lig h t o r u ltra v io le t 
lig h t. E rg o c a ld íe ro l a n d  c o le c a ld íe ro l h a v e  a s lo w  o n se t a n d  
a  lo n g  d u ra tío n  o f a c tìo n ; c a ld t r io l an d  its  a n a lo g u e  
a lía c a ld d o l, h o w e v e r, b a v e  a m o re  ra p id  a c tio n  an d  sh o rte r 
h a U -Iiv e s .

C o le c a ld íe ro l a n d  e rg o c a ld le ro l a re  h y d ro x y la te d  in  th e  
U v e r b y  th e  e n zym e  v ita m ìn  D  2 5 -h y d ro x y la se  to  ỉo rm  2 5 - 
h y d ro x y c h o le c a ld íe ro l (c a ld íe d io l) a n d  2 5 -h y d ro xy e rg o - 
c a ld ỉe io l re s p e c tiv e ly . T h e se  compounds u n d e ig o  h m h s r  
h y d ro x y la tio n  in  th e  k id n e y s  b y  th e  e n zym e  v ita m in  D  1- 
h ý d ro x y la s e  to  fo rm  th e  a c tiv e  m e ta b o lite s  1 ,2 5 -d ih y d ro x y - 
c h o le c a ld íe ro l (c a lđ t r io l) a n d  1 .2 5 -d ih y d ro x y e rg o c a ld ỉe ro l 
re s p e c tiv e ly . F u rth e r m e ta b o lism  a ỉso  o c c u rs  in  th e  k id n e y s , 
in d u d ỉn g  th e  ío rm a t io n  o ỉ th e  1 ,2 4 ,2 5 - tr ih y d ro x y  
d e riv a t iv e s . O f th e  s y n th e t ic  a n a ỉo g u e s , a lỉa c a ld d o l, 
d ih y d ro ta c h y s te ro l, a n d  d o x e rc a ld íe ro l a re  c o n v e rte d  
đ ứ e c tly  in  th e  liv e r  to  th e ữ  a c tiv e  m e ta b o lite s  (c a lđ t r io l.
2 5 -h y d ro x y d ih y d ro ta đ iy s te ro L  a n d  1 ,2 5 -d ih y d ro x y  e rg o - 
c a ld íe ro l re s p e c tiv e ly ).

V ita m in  D  co m p o u n d s a n d  th e ữ  m e ta b o lite s  a te  e xc re te d  
m a in ly  in  th e  b ile  a n d  ỉa e c e s  w ith  o n ly  sm a ll a m o u n ts 
a p p e a iin g  in  u r in e ; th e re  is  so m e  e n te ro h e p a tic  re c y c lin g  
b u t it  is  c o n sid e re d  to  h a v e  a  n e g lig ib le  c o n trib u tìo n  to  
v ita m in  D  s ta tu s . C e rta in  v ita m in  D  su b sta n ce s m ay  be 
d is trib u te đ  in to  b re a s t m ilk .

Human Requirements
T h e  d a ily  re q u ire m e n ts  o f v ita m in  D  in  a d u lts  a re  sm a ll an d
m a y  b e  m e t  m a in ly  b y  e x p o s u re  to  s u n l ig h t  a n d /o r  o b ta in e d  
h o m  th e  d ỉe t. A  d a ily  d ie ta ry  in ta k e  o f a b o u t 2 0 0  to  
4 0 0 u n its  (5  to  lO m ic ro g ra m s o f c o le c a ld ỉe ro l o r e rg o c a ld - 
íe ro l) o f v ita m in  D  i ỉ  g e n e ra lly  c o n s id e re d  ad eq u a te  fo r 
h e a lth y  a d u lts . In  c o m p a riso n  w ith  o ld e r a d u lts  (in  th e  age 
ra n g e  o f 2 5  y e a is  u p w a rd s ) th e  re q u ire m e n ts  p e r k g  b o d y- 
w e ig h t a re  g re a te r in  in ỉa n ts , d ũ ld re n , a n d  ỹo u n g  a d u its  
a n d  d n rỉn g  p re g n a n cy  a n d  la c ta tio n . R e q u ữ e m e n ts m ay  
a lso  b e  h ig h ẽ r in  p e o p le  w h o  a re  n o t e xp o se d  to  a d e q u a tê  
s n n lig h t su c h  a s th e  e ld e rly  o r h o u se b o u n d .

V ita m in  D  is  p re se n t in  fe w  fo o d s. H s h - liv e r o ils , 
e s p e d a lly  c o d - liv e r a f l, a re  good  so u rc e s o f v ita m in  D . O th e r 
so u rc e s , w h ic h  c o n ta in  m u c h  s m a lle r a m o u n ts , in d u d e  
b u tte r, eg g s, a n d  liv e r . So m e ỉo o d s a re  ío rtih e d  w ith  v ita m in  
D , a n d  m iỉk  a n d  m a rg a rin e  m a y  th e re ío re  a lso  su p p ly  th e  
v ita m in . C o o k in g  p ro c e sse s d o  n o t a p p e a r to  a ồ ẽ ct th e  
a c t iv ity  o f v ita m in  D .

U K  a n d  u s  re co m m e n d e d  d ie ta ry  in ta k e . In  th e  U K  d ie t- 
a ry  re íe re n c e  v a lu e s  (se e  p . 2 0 4 6 .1 ) fo r v ita m in  D  h a v e  
o n ly  b e e n  p u b lish e d  fo r s e le a e d  g ro u p s o f th e  p o p u la - 
tio n . 1 In  th e  U S A  re co m m e n d e d  d ie ta ry  a llo w a n c e s h a d  
b e e n  s e t , a n d  w e re  su b se q u e n tly  re p la ce d  b y  d ie ta ry  re íe r -  
e n ce  in ta k e s 2 (se e  p . 2 0 4 6 .1 ). D iffe iin g  am o u n ts a re  
re co m m e n d e d  ỉo r  in ỉa n ts  a n d  c h ild re n  o f v a ry in g  ag es, fo r 
a d u ỉts , a n d  ío r  p re g n a n t a n d  la c ta tin g  vvo m e n . In  th e  U K  a  
d ie ta ry  in ta k e  w a s c o n s id e ie d  u n n e c e ssa ry  fo r a d u lts  liv in g  
a  n o rm a l liíe s ty le  w h o  w e re  b e in g  e xp o se d  to  s o la r ra d i-  
a tio n ; ỉo r  th o se  c o n h n e d  in d o o rs  a  re íe re n c e  n u tr ie n t 
in ta k e  (R N I) o f lO m ic ro g ra m s (4 0 0  u n its ) [a s  c o le c a ld ỉe ro l

o r e rg o c a ld ĩe ro l] d a ily  w a s s e t  T h is  R M I o ỉ 10  m ic ro g ra m s 
d a ily  w a s a lso  c o n sid e re d  to  b e  a p p lic a b le  to  a ll p ẽ rso n s 
ag ed  6 5  y e a rs  o r m o re  a n d  to  p re g n a n t a n d  la c ta tin g  
vvo m e n . R N Is  w e re  se t ỉo r  c h ỉld rẽ n  u p  to  th e  age o f 3 
y e a rs ; d ie ta ry  ìn ta k e  vvas c o n s id e re d  u n n e c e ssa ry  fo r o ld e r 
c h ild re n . M e n tio n  w a s m ad e  th á t in  o rd e r to  a ch ie v e  th e  
a b o v e  re íe re n c e  n u tr ie n t in ta k e s , su p p le m e n ta tio n  o ỉ th e  
d ie t m a y  a ctu a U y  b e re q u ừ e d  a n d  su p p le m e n ta tio n  w a s 
a lso  reco m m en d ed  fo r A s ia n  [ i.e . h o m  th e  In th a n  su b co n - 
d n e n t] w o m e n  an d  d ũ ld re n  ỉn  th e  U K  (se e  a lso  P re g n a n c y  
a n d  th e  N e o n a te , p . 2 1 1 6 .3 ). In  th è  U S A , 2 a d é q u a té  
in ta k e s  ỉo r  v ita m in  D  a re : 5  m ia o g ra m s (2 0 0 u n its ) d a ily  
(a s  c o le c a ld ỉe ro l) ỉo r  aU  p e rso n s h o m  b irth  th ro u g h  to  age 
5 0  y e a rs , in d u d in g  p re g n a n t o r la c ta tin g  w o m e n ; lO m ic r-  
o g ram s d a ily  ỉo r  a d u lts  ag ed  51 to  7 0  y e a rs ; a n d  1 5 m ic r-  
o g ram s d a ily  fo r th o se  aged  g re a te r th a n  7 0  y e a n . T h e  to l-  
e ra b le  u p p e r in ta k e  le v e l is  5 0  m ic ro g ra m s (2 0 0 0 u n its ) 
d a ily . T h e  2 0 0 5  D ie ta ry  G u id e lin e s  ỉo r  A m e rìc a n s  (p u b - 
lis h e d  jo in t ly  b y  th e  us D e p a rtm e n t o ỉ H e a lth  an d  H u m a n  
S e rv ic e s , a n d  th e  us D e p a rtm e n t o ỉ A g ric u ltu re ) re co m - 
m e n d  th a t h ig h - ris k  g ro u p s in d u d in g  th e  e ld e rly , th o se  
w ith  d a rk  s k in , an d  th o se  e xp o se d  to  in s u ỉS d e n t uv ra d i-  
a tío n , co n su m e  d a ily  in ta k e s  o ( 2 5 m ic ro g ra m s 
(lO O O u n its ) d a ily . 3 T h e  d e Q n itio n  o f v ita m in  D  d e C d e n cy  
an d  v i ta  m in  D  in s u íh d e n c y  re m a in s  c o n tro v e rs ia l in  te rm s 
o f se ru m  v ita m in  D  c o n c e n tra d o n s . 4-5 B e ca u se  v ita m in  D  
in s u ffid e n c y  is  c o n sid e re d  to  b e  co m m o n  in  n o rth e m  la ti-  
tu d e s , 5 an d  d e H d e n cy  is  in c re a s in g  w o rld w id e , 4 h ig h e r 
in ta k e s  th a n  th o se  m e n tio n e d  a b o ve  h a v e  b e e n  re co m - 
m e n d e d . So m e  h a v e  c a lle d  ỉo r  th e  e sta b lỉsh m e n t o f a n  
e stú n a te d  a ve ra g e  re q u ứ e m e n t (E A R ) in  N o rth  A m e ric a ,4 

a n d  e stim a te  a  re co m m e n d e d  d ie ta ry  aU ovvan ce  (R D A ) o f 
g re a te r th a n  1 2 .5 m lc ro g ra m s (5 0 0 u n its ). O th e rs ’  su g g est 
th a t th e  a d e q u a te  in ta k e  b e  in c re a se d  to  a t le a s t 2 0  to  
2 5  m ia o g ra m s (8 0 0  to  lO O O u n its) d a ily . A  r is k  a sse ssm e n t 
a n a ly s is  co n d u d e d  th a t th e  to le ra b le  u p p e r in ta k e  le v e l o f 
v ita m in  D  c o u ld  b e  in c re a se d  to  2 5 0  m ic ro g ra m s 
(lO O O O u n its) d a ily  fo r th e  g e n e ra l h e a lth y  p o p u la tio n . 4 

T h e re  h a s b e e n  sp e c u la tio n  th a t su  c h  su p p le m e n ta tio n  
m ig h t le a d  to  b ro a d e r b e n e S ts , o n  th e  g ro u n d s o f su g - 
g ested  a sso á a h o n s b e rvve en  la c k  o f v ita m in  D  an d  v a rio u s  
c a rd io v a sc u la r , m e ta b o lic , a n d  m a lig n a n t d ise a se s . In te r-  
e s tin g ly , a  m e ta -a n a ly s is7 o f 18  ra n d o m ise d  c o n tro lle d  stu - 
d ie s in  v a rio u s  c o n d ỉtio n s  su g g ested  a  re d u c tio n  in  to ta l 
m o rta lity  h o m  a n y  cau se  w ith  v ita m in  D  su p p le m e n ta tio n  
in  d o ses o f 7 .5  to  5 0 m ic ro g ra m s (3 0 0  to  2 0 0 0 u n its ) d a ily . 
H o vve ve r, m o st o f th e  s tu d ie s  in d u d e d  w e re  in  e ld e rly  
p a tie n ts  a t h ig h  r is k  o i h a c tu re s , w h o  o ỉte n  h a v e  lo w  v it-  
a n iin  D  le v e ls .

T h e  c o n se n su s o f o v e r 3 0 0  s d e n tis ts  h o m  2 3  c o u n trie s  a t 
a  v ita m in  D  v ro rk sh o p  w a s th a t g o v e m m e n ta ỉ g u id e lỉn e s , in  
aH c o u n trie s , w ith  re sp e c t to  d a ily  v ita m in  D  re q tũ re m e n ts 
(to  m a in ta in  b o n e  h e a lth  a n d  h e a lth  in  g e n e ra l) w e re  to o  
lo w  a n d  d id  n o t r r ile c t  a d v a n ce s in  v ita m in  D  re se a rch  o v e r 
th e  p re ce d ỉn g  d e cad e . E a tin g  v ita m in  D -ric h  fo o d s do es n o t 
so lv e  v ita n ù n  D  d e h d e n c y  fo r m o st a đ u lts ; ío n iB c a tio n  o ỉ 
fo o d  sh o u ld  b e  s ig n iG c a n tly  im p ro v e d  a n d  im p le m e n te d . 
R e co m m e n d a tio n s w e re  m ad e  th a t b lo o d  c o n c e n ữ a tio n s  o ỉ 
v ita m in  D  sh o u ld  b e a t le a s t 2 0  n a n o g ra m s/m L , a n d  th a t th e  
to le ra b le  u p p e r in ta k e  le v e l o i S O m ic ro g ra m s ( 2 0 0 0 u n its ) 
b e  re -e v a lu a te d  in  lig h t o f n e w  d a ta .*

F o r th e  v ie w  th a t c o le c a ld ỉe ro l is  m o re  p o te n t th a n  
e rg o c a ld ỉe ro l a n d  sh o u ld  b e  th e  p re ỉe tre d  fo rm  o f v ita m in  
D  su p p le m e n ta tio n . se e  A d m in is tra tio n , p . 2 1 1 4 .3 .
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P r e p a r o t i o n s
P ra p ria la ry  P rap o nA o ns (d e ta iỉs  a re  g ive n  in  V o lu m e  B )

S in g l» -h g ra ifie n l Preporahons* A t ị.\ A d e ro so l; A lp h a  D ỉ; D e xi-
v e n ; H n d e d in  Com bù Lo tra ve b  O ra v il; O ste lin ; R aq u ư e ro l D 3 ;
R aq u U ero l' R aq u itrio L ' Sterog yb  T re v ỉx ; V lta  D ; Zem p lan  Aus-
traL: C a lậ ịe x ; C itrih e x a lỶ ; K o ste o ; O ste lin ; O steV it-D ;
R o ca ltro L ' S icaL' S itr io lt ; Z em p lan  Austrùr. A T  10+7 B o c a trio lt;
B ond io L' C a ld je x ; E ta lp h a ; L a e v o v it D jf ; O le o v it D> R o ca lơ o l;
V i-D ev' Z em p iar; Btig.: 1-A lp h a ; D -C u ie ; D edrogyĩ- R o ca ltro l;

S illd s+ ; Braz.: A d d era  D 3 ; C a lc ỊỊe x ; D ep u ra ; In n o s íe n ; M a xxi 
D 3 ; R ep o cal D ; R o ca lơ o b  S ig m aca ld d o l; S ig m atriob  S ilk is t ; 
Zem p lan  Canađ.-. C a ld le ro b  C a ld je x ; C itra c a l + D ; D -G e l; D- 
T a b s; D -V i-S o l; D ris d o lt; E rd o l; E u ro  D ; O n e-A lp h a ; O sto-D 2 ; 
R iv a  D Ỷ ; R o ca ltro l; S ilk is ; Z e m p la rf; ơtữe:  A cu o d e ; E tá lp h a ; 
Fo sam ax p lu s  R o ca lơ o b  S ilk ỉs t ; zó n p lạ r; ơ tína: A lfa c a n J&  
* ) ;  A lp h a-D , (R ÌẾ iâ H ) ; A o  S i H u i ( l t ^ * ) ;  B o n -O n e ( ã a  
E ) ; C a ld je x  ( iR ít ) ; D e  K a i ( Í I S l ) ; D eoostriob  B ta lp h a  ( í í $  
R ,) ; Paneng ( S t Ễ ) t ; G a i N uo  zh e n  (M ^ K ); G a i San  C h u n  (&  
H ỉf ) ; H ỉca lo l (H + ì# ) ; ỉiq ìn g  ( ÍT f t ) ; Lonpryd Ợ tĩĩM );  
R o ca itro l ịW Ũ & );  sh u án g  Y e  Hong (® !> tỀ I); sũ d s  (3 fặ T M .); 
Y a n  D i N uo ( B iỀ * ) ; Y ing kang U  (3 5 1 1 « ); G s .: A lp h a D 3 ; C a ld - 
le ro b  C a ld ]e x f; In ía d in t ; O steoD ; R o ca ltro l; S ilk is ; T a c h y s tin t; 
V lg an to k Z em p lar; Denm.: D e tre m in ; E ta lp h a ; K a ld íe ro lt ; O ne- 
A lp h a ; Zem p lan  Pin.: D e e tỉp a tt; D e tre m in ; D evitob  D iv ỉsu n ; 
D y g ra ty l; E ta lp h a ; le k o v it ; S ilk is ; Zem p ian  Pr.: A d rig y l; D edro- 
gyb R o ca ltrob  S illú s ; S te ro g y l; U n -A lfa ; U ved o se ; U ve ste ro l D ; 
Zym ad ; Ger.: A T  1 0 ; B o n d io l; D j V ico tra t; D ecostriob  D ed re i; 
D ed ro g yl; D e k ris to l; D o ss; E in sA lp h a ; O sp ụ r D )t ; O ste o trio l; 
R o ca ltro b  S ilk is ; T a c h y sú n t; V ig an to l; V ig an to le tte n ; Z e m p lar 
G r .; A -C a ld d ; A -O stìn -D 3 ; A b b o ca ld je x ; A ld d o lin ; A le sto p o r; 
A h a ca ld l; A lỉad e b  A lp h a  D 3 ; A lp h a -D u e t; A lp h a-P lu s; A lp h ab i- 
k a l; A lp h aca l; A lp h as id o l; A lp h a zo l; A n te b e ; A xe la n o l; B a lu d o l; 
B io v it ; C a ld d ro p s; C a ld tro je a ; C a Ico d o l-D 3 ; C a lla d o l; C a iin o l; 
C a ltrio je c t; D -T rio l; D e c a ld t; D e d ro g y lt; D id ro g y l: D yg ra ty l; 
Em arỉem  H e lp o steo l; la sv e n ; L ile rc a l; Lo se fan ; M eg a-A lpha; 
O n e-A lp h a; O ssid ro l; O ste lin ; O ste o v ile ; O s titrio l; O ta ri; S ilk is ; 
S terogyL' V -D -B o n e ; V ito c a ld c  V o ư ace ; Z em p lar; Hong Xứng: 
A lp h a  D 3 ; B o c a ir io lt ; B o n -O n e ; C a ld je x ; D e co strio l; O ne- 
A lp h a ; R o ca ltro l; S ilk is ; Zem p lan  Hung.: A lp h a  D 3 ; C a ld je x ; 
O steo  D ị; R o ca lư o l; S ilk is t ; T a c h y só n t; V ig an to l; Zem p lar; 
India: A lfa  C aps; A H ab o l; A lía c a l; A lla d p ; A lỉa r ic h ; A ila se t; 
A lp h a  D 3 f; A lp b ad o k A ra c h ito l; A rc h ito l; A ris tro l; B ÍO -D 3; 
C a ld -B e st; C a ld b e st; C a lc ik in d ; C a ld ro l; C a ld t SG ; C a ld ik in d ; 
C a lía -D ; C a lo sto ; C a ltro l; C C M ; C e lo l; C in v it-D ; D e v ita ; D e w in ; 
D u racab  F o v it-D 3 ; G R -A U a; K a k in ; M in ro se t; O n e-A lp h a ; 
O scrio l; R o ls ic a l; Indon.: B o n -O n e ; C a ld je x f ; C a ld t; E ca ư o l; 
K o lk a trio l; O n e-A lp h a ; O sca l; O steo íem ; O sto ve ll; O stiio l; 
R o ca ltro b  Irl:  A T  1 0 ; O n e-A Ip h a ; R o ca ltro l: S ilk ls ; Zem p lan  
Israet. A lp h a D 3 ; C a ld je x f; O n e-A lp h a ; T e v a lla ; Z e m p la r ItaL: 
A lp h a  D 3 ; A tite n ; C a ld je x ; D ed ioL' D e rỉl; D ib ase ; D id ro g y l; 
D ifix ; D iseo n ; D ise rin a l; G e n iad ; O ste lin ; O stíd il-D 3 ; R o ca ltro l; 
Se íab  S ilk is ; T rid e lta ; T r ik a lt ; Zem p lan  Jpn: A lla ro l; H om eL' 
O n e a lỉa ; O xaro b  R o ca ltro b  Malaysitr. A lp h a  D 3 ; B on -O n e ; 
B o n k y ; C a ld je x ; F a iry  A D E ; O n e-A lp h a; O steocap ; R o ca ltro l; 
R o ic a l; Z e m p la r Mcx.: A lb rín o b  A lỉa d ; A lt r ic a lt ; A ltro b  C a ld o - 
fe m ; F e lip g e l-F ; G e ld e x ; Le m ytrìo l-h  N a la rto l; R o c a ltro lt; SiUds; 
T iro c a i; T rio la n ỷ ; V a lm e tro l-3 ; Zem p lan  Z y g iu m f; Neth.: C a ld - 
je x+ ; D evarom  D ih y d ra i; E ta lp h a ; R o ca lơ o l; S iỉk is ; Zem pian 
Norw.: A H -D 2; D e tte m ỉn ; D iv isu n ; E ta lp h a ; R o ca lư ob  S ilk ìs ; 
Zem p lan  NZ: C a lD ; O n e-A lp h a ; R o ca ltro ĩ; Phữipp.: A lp h a  D 3 ; 
B o n -O n e t; O n e-A lp h a ; O steo m eg t; R o ca lư o l; S ilk is ; PoL: A lỉa - 
d io l; C a ld je x t ; D e v ika p ; D e v iso l; Ju v it  Dỹ  O n e-A lp h a; 
R o c a ltro it; S ilk is t ; V ig an to l; V ig an to lenem  Z em p lar; Port.: C a l- 
d je x ; D ed ro g yl' E ta lp h a ; R o ca ltro l; S ilk is ; V ig an to l; Zem p lan  
Rus.: A lp h a D 3 (A n sộ a  /13-TeB); A q u ad e trim  (A xBuetp H M ); A T  
10 (A  T  1 0 ); E ta ip h a  (3ĩi/ ttộ a ); One-Aìla (B aH -A asộ a ); O steo- 
tr io l (O cTco ĩpHo n ); O x id e v it (O xcKneBH T); R o ca ltro l 
(P oK annpoa); T a ch y stin  (TaxH CTH H )t; V ig an to l (B H ran n u i); Zem - 
p la r (3eim aap ); SA.fr.: A T  1 0 f; O n e-A lp b a ; R o ca ltro b  Singa
pore. A lp h a  D 3 ; B o n -O n e ; C a ld je x ; O n e -A lp h aỷ ; O steom ed; 
R a sp u tin ; R o ca ltro l; R o ic a l; S ilk is ; Zem p lan  Spaũr. C a ld je x f; 
E ta lp h a ; H id ro ỉe ro l; R o c a ltro l; S ilk is ; Z em p lar; SưetL: D e trem in ; 
D y g ra ty l; E ta lp h a ; R o ca ltro l; Zem p lan  Switỉ.: A T  1 0 f; N atecal 
D ; R e n a trio l' R o ca ltro L ' S ilk is ; V i-D e>  Z em p lan  Thai.: A lp ha 
D 3 ; A ỉp h a d o lt; B o n -O n e ; C aca re ; C a ld le ro l; C a ld t' D e co strio l; 
M ed i-A lp h a ; M e d itro l; O n e -A lp h a ; O steo D ; R o ca ltro l; Turk.: 
A lp h a  D 3 ; C a ld je x ; D ecostrio b  D e v it-3 ; M o n o vit D 3 ; O ne- 
A lp h a ; O siv it-D 3 ; O steo-D ; R o ca lư o l; V Ĩ-D 3 ; Zem p lar; UAE: 
C a ld p h a r; VK: A T  1 0 ; C a iđ je x t ; D e su n in ; P u ltíu m -D v  O ne- 
Aỉpha; Rocaltrol; S ilk is ; V ita - D Ỉ; Z em p lan  ukr.: Alpha D3 
(A a w Ị»  Ịũ );  A q u ad etrim  (A xBaaeipKM ); USA:. A d vanced  D ; 
B ab y  D ro p s; C a ld ỉe ro l; C a ld je x ; C a ld e ro l; D 4 0 0 ; D -V ita ; 
D I0 0 0 ; D 3 -50 ; D } D o ts ; D d ro p s; D ecara ; D e lta -D ; D H T ; D risd o t 
B n ía m il D -V ĩ-Sob  H e cto ro l' H igh P o ten cy D ; M axim u m  D 3 ; 
R e p le sta ; R o ca ltro l; T h e ia -D ; u ìtra  S tren g tb  D ; V e cd ca l; Zem - 
p la r; Veneĩ.: A lp h a  D 3 ; R o ca lơ o l; S ilk is ; Z em p lar.

AAukH ngredhnt Preporolioni. N um erous p re p ara tìo n s a re  listed  
ìn  V o lu m e B .

Pharm aeo pM nl Prapcm rtions
B P  2 0 1 4 : C a ld trio l C ap su le s; C a ld u m  and C o le c a ld ỉe ro l Tab le ts; 
C a ld u m  and E rg o ca ld ỉe ro l T a b le ts; ch e w ab le  C a ld u m  and 
C o le c a ld ỉe ro l T a b le ts ; ch e w ab le  C a ld u m  and  E rg o ca ld ỉe ro l 
T a b le ts; C o le c a ld le ro l In je c tìo n ; C o le c a ld íe ro l T a b le ts ; Ergo- 
c a ld ỉe ro l In je c tio n ; E rg o ca ld le ro l T a b le ts; P a e d ia tric  V ita m in s K  
c  an d  D  O rá l D ro p s;
B P C  1 973: C a ld u m  w ith  V ita m in  D  T a b le ts; V ita m in s A  and  D 
C ap su les;
U S P  3 6 : C a ld ỉe d io l C ap su le s; C a ld trio l In je c tio n ; C a ld u m  and 
V ita m in  D  w ith  M in e ra lỉ T a b le ts; C a ld u m  w ith  V h am in  D 
T a b le ts; C h o le c a ld le ro l C ap su le s; D ih yd ro tach yste ro l C ap su les; 
D ih yd ro tach yste ro l O ra l S o lu rio n ; D ib yd ro tach yste ro l T ab le ts; 
E rg o ca ld íe ro l C ap su le s; E rg o ca ld íe ro l O ra l S o lu n o n ; E rg o ca ld - 
ỉe ro t T a b le ts; O il-  and  W ate r-so lu b le  V ita m in s C ap su le s; O il-  and 
W ater-so lu b le  V ita m ỉn s O ra l S o lu tío n ; O il-  and  W ater-so lu b le  
V ita m in s T a b le ts; O il- an d  W ate r-so lu b le  V ita m in s w ith  M in e ra ls 
C ap su les; O il- an d  W ate r-so lu b le  V ita m in s w ith  M in e ra ls O ra l 
S o lu tio n ; OU- and  W ate r-so lu b le  V ita m in s vv ith  M in e ra ls Tab le ts; 
O il-so lu b le  V ita m in s C a p su le s; O ìl-S o lu b le  V ita m ìn s O ra l 
S o lu tio n ; O il-so lu b le  V ita m in s T a b le ts; O il-S o lu b le  V itam in s

All cross-reíerences reíer to entries in Volume A
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w ith  M in e ra ls C ap su le s; O U -So Iub le V ita m in s vvìtta M in e ra ls O ra l 
S o lu tío n ; O il-S o liib le  V ita m in s w ith  M in e ra ls T a b le ts; O leo v ita- 
m in  A  and  D  C ap su le s; O le o v ita m ỉn  A  .a n d  D ; P a ric a ld to l 
In je c tio n .

Vitamin E Substances
ịV ỉta m iria  Ẽ  BM iaM viH bi. rp yn n b t E  - 
ÁTC — AUHAD3. -ĩ ỉ  
AKVệt^-QA11HA03.

NOTE. T h e  ỉo o d  a d d itiv e  n u m b e r H 30 6  is  u se d  !o r 
to c o p h e ro ls .

V ita m in  E  is  a  g e n e ric  te rm  a p p lỉe d  to  a  la rg e  n u m b e r o ỉ 
n a tu ra l o r s y n th e tìc  co m p o u n d s . T h e  m o st im p o rta n t 
su b sta n ce s a re  th e  to c o p h e ro ls  o ỉ w h ic h  a lp h a  to c o -  
p h e ro ls  a re  th e  m o st a c tív e  a n d  v v id e ly  d is trib u te d  in  
n a tu re ; o th e r n a ttư a D y  o c c u rrin g  to c o p h e ro ls in d u d e  b e ta . 
g am m a , a n d  d e lta  to c o p h e rò ls . b u t th e se  a re  n o t u sed  in  
th e ra p e u d c s . T h e  o th e r g ro u p  o f co m p o u n d s vv ith  v ita m in  E  
a c t ív ity  a re  th e  to c o trie n o ls .

A lp h a  to c o p h e ro ls o c c u r n a tu ra lly  in  th e  d  o p tic a l iso m e r 
ío rm , w h ic h  is  m o re  a c tiv e  th a n  th e  s y n th e tic  ra c e m ic  dl 
ỉo im ; ỉo r  íu rth e r  d e ta ils  c o n c e m in g  th e  c o m p a ia tiv e  
a c t ív it íe s  o í th e  d ỉữ e re n t. fo rm s a n d  iso m e ts o f v ita m in  E  
co m p o u n d s , see  u n d e r U n its , b e lo w .

d-Alpha Tocopherol
• d-Ãlfa ’' Tổkoíerolr ÍWfl-alpha-Tocophérol; /?fifi-alpha-Toco- 
pherblùiu cí-Ănt^TOKoệepon; Natural Alpha Tocopherpl; 
Naturãl ạ-Tocopherol: CH3-Tocoferol; d-a-Tocopherol; RER-Or 
Tocopherol; yWfi-a-Tbcopherolum; /W/?-a-Tokoferol; RRR-a- 
Tokoferoll;/?/?fl-a-Tokpferolis.
(+)-2.5,7,8-Tetramethyl-2-(4,8,12-trimethyltridecyl)chroman-
6 -o l.
€2^500^=4307 -
CẠS — 59-02-9.
LỊNII N9PR3490H9.

P h a rm a c o p o e ia s . In  Eur. (se e  p . v i i ) . us a llo vvs it  u n d e r th e  
d tle  V ita m in  E .
P h . E u r . 8 :  (S R R -a -T o c o p h e ro l; /m R -A lp h a -T o co p h e ro l B P  
2 0 1 4 ). A  d e a r, c o lo u rle s s , o r y e llo w ish -b ro w n  v isc o u s  o ily  
liq u id . P ra c tíc a lly  in so lu b le  in  v v a te r; ừ e e ly  so lu b le  in  
d e h y d ra te d  a lc o h o l, in  a ce to n e , in  d ic h ỉo ro m e th a n e . an d  in  
ỉa tt y  o ils . S to re  u n d e r a n  in e rt g as in  a irtíg h t c o n ta in e rs . 
P ro te c t h o m  lig h t.
U S P  3 6 : (V ita m in  E ) . A  d e a r , y e llo v v , o r g re e n ish -y e llo v v , 
p ra c tíca Q y  o d o u rle ss , v isc o u s  o il. I t  i ỉ  u n sta b le  to  a ir  an d  
lig h t. p a rtìc u la r ly  in  a lk a lin e  m e d ia . In so lu b le  in  w a te n  
so lu b le  in  a lc o h ò l; m is d b le  w ith  a ce to n e , w ith  c h lo ro ío rm , 
w ith  e th e r, a n d  w ith  ve g e ta b le  o ils . S to re  u n d e r a n  in e rt gas 
in  a irtíg h t c o n ta ỉn e rs . P ro te c t fro m  lig h L

df-Alpha Tocopherol
• Synthétìc' a-Tocopherol; all-rac-a-Tooópherol; all-rac-a-
Tokofẽroĩ; Alpha Tocopherol; d/-a-Tocổpherol: dl-A/ibộa- 
TOKOỘepon; E307; int-roc-a-Ttxopherolum; DL-a-Tócoferol; 
Synthetic Alpha Tocopherol; Tocoíerolum Alfa; d-Tocopher- 

„0 1; à-Tocopherolum; a-Tokofenol; Tokoferol-alfa; tout-/ac-a- 
.Tocophérol; VỊSỊỊ racematq a-Tokaíeròlis;. (iỌ-Alphà-Toco- 
pheroL ' .
ÍỈÌrZ S ,7 3 -T e tra m e th y J-2 - (4 A  12 -trirrie th y ltn d e cy i)ch ro m a n - 
ộ-ọl*: . . ....
C « H s A = 4 3 0 .7  
CAS— 10191-4.1-0.
UNII H4N855PNZ1 (alpha tocopherd); 7QWA1RK301 Cdl- 
alpha tocqphmol).

P h a rm a c o p o e ia s . In  Eur. (se e  p . v u ) an d  Jpn. us a llo vvs it  
u n d e r th e  tíd e  V ỉta m in  E .
P h . E u r . 8 :  (a ll- ro c -a -T o c o p h e ro l; a ll- ra c -A lp h a  T o co p h e ro l 
B P  2 0 1 4 ). A  d e a r , c o lo u rle ss  o r y e llo w ish -b ro w n  v isc o u s 
o ily  liq u id . P ra c t íc a lly  in so lu b le  in  v v a te r; ừ e e ly  so lu b le  in  
d e h y d ra te d  a lco h o L  in  a ce to n e , in  d ich lo ro m e th a n e , an d  in  
ía tt y  o ils . S to re  u n d e r a n  in e rt g a s. P ro te a  fro m  lig h t.
U S P  3 6 : (V ita m in  E ) . A  d e a r , y e llo v v , o r g re e n ish -y e llo v v , 
p ra c tíc a lly  o d o u rle ss , v is c o u s  o il. I t  is  u n sta b le  to  a ir  an d  
lig h t , p a rtìc u la r ly  in  a lk a lin e  m e d ia . In so lu b le  in  vva ten  
so lu b le  in  a lc o h o l; m is d b le  v v ith  a ce to n e , w ith  c h lo ro ío rm , 
w ith  e th e r, a n d  w ith  ve g e ta b le  o ils . S to re  u n d e r a n  in e n  gas 
in  a irtig h t c o n ta in e is . P to te c t h o m  lig h t

d-Alpha Tocoferil Acetate
(+ )'Ả lp h a -T o c o p h e ro l A c e ta te ; (+ )-Á Ìp h a -T b c o p h e fy ỉ 
A c e ta te ; d -A lp tia  T o co p h e ry l A c e ta te ; /?fiR-al p h a-To co p h er- 
y le ,'a c é ta te  d ê ; A R R -a lp K íb T o co p h ẹ ty lis a ce ta s; d -A n b ộ aií 
TO KO (j)epQ na A p e T a r, D -a -T o co fe rilo , áọ etatọ  d e : T o c o íe rọ li:

•AHa RRR Acẹtaỵ flW?-a-Tocopheroli .AGetas;. d^TocopheryJ 
Ạcetate; AÀA-a-TocophetyỊ Acẹtate; /?/ỉ/?^-T^Ốp^e^lis 
'Ấcetas; /!fifl-a-Tokoferilio acetatàs; flflfl-a-Tokoferol-acetát; 
Tókoferol-acetát alfà RRR, Tokoferol-a Ifa-ftfiff-acetát; RRR-a-. 
Tokotetylacetat; ff/?fl-a-Tokoférylu octan; flfifl-a-Tokoferyylia- 
setaatti.' ■' T '
(+)-a-Tocopherol acetate.
C 3 iH SJ0 3= 47 2 ;8  
CAS — 58-95-7. - 
UNII— A7E6112E4N

P h a rm a c o p o e ia s . In  Eur. (se e  p . VĨĨ). us a lỉo v v s  it  u n d e r th e  
d d e  V ita m in  E .
P h . E u r . 8 :  (JU U Ĩ-o -T o c o p h e ry l A c e ta te ; K R R -A lp h a -T o c o - 
p h e ry l A c e ta te  B P  2 0 1 4 ). A  d e a r , c o lo u rie s s  õ r s lig h tiy  
g re e n ish -y e Q o v v , VĨSCOUỈ o ily  liq u id . P ra c t íc a ỉly  in so lu b le  in  
vva te n  so lu b le  in  a lc o h o l; fre e ly  so lu b le  in  d e h y d ra te d  
a lc o h o L  in  a ce to n e , a n d  ìn  íá tty  o ilỉ . P ro te c t fro m  lig h L  
U S P  3 6 : (V ita m in  E ) . A  d e a r , y e llo v v , o r g re e n ish -y e U o v v , 
p ra c tic a lly  o d o u rle ss , v isc o u s  o il. I t  m ay  s o lid iíy  in  th e  c o ld . 
I t  is  s ta b le  to  a ir  a n d  lig h t, b u t u n sta b le  to  a lk a ll. In so lu b le  in  
v v a te r; so lu b le  in  a lc o h o l; m is d b le  w ith  a ce to n e , w ith  
c h lo ro ío rm , w ith  e th e r, a n d  w ith  v e g e ta b le  o ils . S to re  in  
a irtíg h t c o n ta in e is . P ro te a  fro m  lig h t.

cff-Alpha Tocoferíl Acetate
to'ut rac^TÒrâphéryle, .acétate de; Ạceữtọ de d/-ạlfe- 
tocoíerịlọ; àikớc-a-iocopheryl Acetate; all-roc-a-:Tokofetylu 
octân; Alpha Tocopheryl Acetate; d/-Alfa Tpkoíeril Asetatd/- 
Alpha Tocopheiyi Acetate; d/-a-Tocophetyl Acetate; dl- 
Abbộa-TOKOỘeponá. AqeĩaT;: int-rac-a-Tocopherylis acetas; ' 
Dlds-Tocoíerito, acetato de; Tocoíeroli Aifạ Ạcetas; a‘ 
Tocopherol Ậcetatẹr á-Tocopheroli Acetas; ịokoíerot; ạlfa- 
acetát. Tc)koferolu oaan; Visq racematq 'a-Tokoferilio 
acetatasrCdO^AIiahá-Tocopherol acetate. , r
(±)-a-Tocophérolacetate. • '

•‘C 5 ,H ẩ Õ í4 7 Ị8  ;
Ớ s  —  7695-91-2; 52225-20-4.
UNIt — 9Ẹ8X80D2LQ, (aípha tocoỉerĩl acetate); WR1WPI7EW8 
(di-aiphợ tómfẹril ạcetate).

P h a rm o co p o e ia s . In  Chín., Eur. (se e  p . v ii) , an d  Jpn. us 
a llo v v s  it  u n d e r th e  t ít ìe  V ĩta in in  E .
Eur. a lso  h a s a  m o n o g rap h  fo r th e  c o n c e n tra te d  p o w d e re d  
lo rm .
P h . E iư . 8 :  (a lI-ra c -o -T o c o p h e ry l A c e ta te ; a ll- ra c -A lp h a  
T o c o p h e ry l A c e ta te  B P  2 0 1 4 ). A  d e a r , c o lo u rle s s  o r s lig h tíy  
g re e n ish -y e llo w , v is c o u s , o ily  liq u id . P ra c ũ c a lly  in so lu b le  in  
vva te n  ừ e e ly  so lu b le  in  d e h y d ra te d  a lc o h o l, in  a ce to n e , a n d  
in  fa tty  o ils . P ro te a  fro m  Iig h t.
P h . E u r . 8 :  (a -T o c o p h e ry l A c e ta te  C o n c e n tra te  (P o vv d e r 
F o rm ); a -T o c o p h e ry lis  A c e ta tis  P u lv is ; A lp h a  T o c o p h e ry l 
A c e ta te  C o n c e n tra te  (P o w d e rF o rm ) B P  2 0 1 4 ). I t  is  p re p a re d  
e ith e r b y  fin e ly  d isp e rs in g  d /-a lp h a  to c o íe r il a ce ta te  in  a 
s u ita b le  c a r r ie r  (e .g . g e la tin , a c a d a , c a rb o h y d ra te s , 
ỉa c to p ro te in s , o r a m ix tu re  o f th e s e ) o r b y  a d so rb in g  dl- 
a lp h a  to c o íe r il a ce ta te  o n  to  s ilỉd c  a d d . T h e  c o n c e n tra te  
c o n ta in s  n o t le ss  th a n  2 5 %  o f d /-a lp h a  to c o ỉe r il a c e ta te . 
A ỉm o st v v h ite , y e llo v v ish . o r lig h t-b ro v v n  sm a ll p a rtid e s . 
D e p e n d in g  o n  th e  ío rm u la tío n , th e  p o vvd e r m a y  b e 
p ra c tíc a lly  in so lu b le  in  vva te r o r m a y  s w e ll o r fo rm  a 
d isp e rs io n . S to re  in  w e ll- fille d  a irtig h t c o n ta in e rs . P ro te d  
fro m  lig h t.
U S P  3 6 : (V ita m in  E ) . A  d e a r , y e llo v v , o r g re e n ish -y e llo v v . 
p ra c tíc a lly  o d o u rle ss , v is c o u s  o il. I t  is  s ta b le  to  a ir  a n d  lig h t, 
b u t u n sta b le  to  a lk a li. In so lu b le  in  vva te n  so lu b le  ìn  a lc o h o l; 
m is d b le  v v ith  a ce to n e , vv ith  c h lo ro lo rm . w ith  e th e r, an d  
w ith  vegetable oils. Store in a irtigh t containers. Protect from  
lig h t.

d-Alpha Tocoíeril Acid Succinate
d-Alpha-ToGopherol add succinate; đ-Ạlpha Tocopheryl 
Add Succináte; /W/?-alpha-Tocùphéryle  ̂ hydrogénosụcđ- 
nate de; /?fW-álpha-Tocopherylis hydrogenosuccihas; d- 
Anbộa ToKcx))epona CyKựnHaT; D-a-Tocoferiló,; sucdnato 
ácidó; Sọcậnato ácido de d-alfà-tọcofẹrih; Tócoferọli Alfa 
RRR Hydrogenosuccinas; /?/?/?-a-Tocopheroli Hydrogenosuc- 
dnas; d-a-Tocopheryl Add Sucđnate; fí/?/?-a-Tocopheryl 
Hydrogen Sucdnate, /?/?/?-a-Tocopherylis Hydrogenosucci- 
naŝ  fififl-a-Tokoferilio-vandenilio sukcinatas; Tokoferol-alfa- 
ft/?ft-hydrogen-sukcinát; flflff-a-Tokoferol-hidrogén-szukGi-> 
nát; fflĩ/?-ci-Tokofefỵ|vătesucdnat; /Wfí-a-Tokoferyyllvetysuk- 
sinaatth ’ ■> ;  V
(+)-a-Tocopherol-hydrogen succinate. ' i  \
Cb3Ĥ O5=530.8 ....................  .
0 ^ - — 4345-03-3.
ỤNIÍ— LU4BS1IYVE

P h a rm a c o p o e ia s . In  Eur. (se e  p . v ii) . us a llo v v s  it  u n d e r th e  
tã tle  V ita m in  E .

u s  a lso  in d u d e s  V ita m in  E  P o ly e th y le n e  G ly c o l S u c d n a te , a  
m ix tu re  ỉo rm e d  b y  th e  e s te riB c a tio n  o í d -a lp h a  to c o ỉe r il a d d  
su c d n a te  w ith  a  m a c ro g o l.
P h . E u r . 8 :  (R R R -o -T o c o p h e ry l H yd ro g e n  S u c d n a te ; RRR- 
A lp h a  T o c o p h e ry l H yd ro g e n  sú c d n a te  B P  2 0 1 4 ). A  v v iũ te  o r 
a lm o st w h ite  c ry s ta llln e  p o w d e r. P ra c t ic a lly  in s o lu b le  in  
w a te r ; so lu b le  in  d e h y d ra te d  a lc o h p l an d  in  a c e to n e ; v e ry  
so lu b le  in  d ic h lo ro m e th a n e . P ro te d  fro m  lig h t.
U S P  3 6 : (V ita m ỉn  E ) . A  w h ite , p ra c d c a lly  o d o u rle ss , 
p o vvd e r. M .p . a b o u t 7 5  d e g re e s; it  is  u n sta b le  w h e n  h e ld  
m o lte n . I t  is  s ta b le  to  a ir  an d  lig h t, b u t u n sta b le  to  a lk a li. 
In so lu b le  in  v v a te r; so lu b le  in  ạ lc o h o l, in  a ce to n e , in  e th e r, 
a n d  in  v e g e ta b le  o ils ; v e ry  so lu b le  in  c h lo ro ío rm ; s lỉg h tly  
so lu b le  in  a lk a lin e  so lu tio n . S to re  in  a irtig h t c o n ta in e rs . 
P ro te a  to m  lig h t .

d/-Alpha Tocoferil Acid Succinate
Alpha Tơrdpheryl Hydrogen Sucanate; ot-ảlpha-Tocốphér- 
ylé? hydrògéhọsuccinạtẹ ‘de; [x-alpha-Tocopherýlis 'tíydro- 
genọsuccinás;' dl-Alpha Tocopheryl Acid Succinaté; dÃd- 
Tocopheryl Acid Succiriàte; dl-AnbcỊia ĨOKÒệepọ/ia 
CyKi4i4Ha-n b̂L-d-ĩcxỉoferiló, succinato áddo; SuccinatQ ácido 
de dAalfe-tocoferito; TpcoferpH AIfa Hýdrogẹnosuccinas; DL- 
a-Tocopheroíi Hydrogenosuccinás;- DL-a-TocopheỊyl 
Hydrogeh Sqecinaté; DC-ã-tọcppherylís Hydrogẹnọsucdnís; 
Dt-a-Tokọfẹriliọ-yandenỉlió. sukcinatas;, Tokoferol-alfa 
hydrogen sukcinát; 0L-cetokoferoí-hidrogén-s2ukdnát; OL-a- 

;TÓkqfeiỵlvãte5uccinat;tx-d-TokổfẹryylivetysuksinạanỊ. 
(±)-a-TÕcophérol hydrogen succináte. •
C33HmO5=530.8 :
CÃS — 17407-37-3.

P h a rm a c o p o e ỉa s . In  Eur. (se e  p . v ii) . u s  a llo vvs it  u n d e r th e  
t it le  V ita m in  E .
P h . E u r . 8 :  (D L -a -T o c o p h e ry l H yd ro g e n  S u c d n a te ; A lp h a  
T o co p h e ry l H y d ro g e n  S u cd n a te  B P  2 0 1 4 ). A  w h ite  o r 
a lm o st w h ite , c ry s ta llin e  p o vvd e r. P ra c tic a lly  in s o lu b le  in  
v v a te r; so lu b le  in  d e h y d ra te d  a lc o h o l an d  in  a c e to n e ; v e ty  
so lu b le  in  d ỉc h lo ro m e th a n e . P ro te a  h o m  llg h t.
U S P  3 6 : (V ita m in  E ) . A  v v h lte , p ra c tic a lly  o d o u rle ss . 
p o vvd e r.' M .p . a b o u t 7 0  d e g re e s; it  is  u n sta b le  vvh e n  h e ld  
m o lte n . I t  is  s ta b le  to  a ir  an d  lig h t, b u t u n sta b le  to  a lk a li. 
In so lu b le  in  v v a te n  so lu b le  in  a lc o h o l. in  a ce to n e , in  e th e r. 
a n d  in  ve g e ta b le  o ils ; v e ry  so lu b le  in  c h lo ro ỉo rm ; s lig h tly  
so lu b le  in  a lk a lin e  so lu tio n . S to re  in  a irtig h t c o n ta in e rs . 
P ro te d  to m  lig h t.

Ợn/fe
T h o u g h  th e  p o te n c y  o f p re p a ra tio n s o f v ita m in  E  is  s t ill 
so m e tim e s e xp re sse d  in  u n its . th e  In te rn a tio n a l S ta n d a rd  
fo r v i ta  m in  E  w a s d isc o n tin u e d  in  1 9 5 6 . T h e  In te rn a tio n a l 
U n it w a s th e  a c t iv ity  c o n ta in e d  in  lm g  o f a  S ta n d a rd  
p re p a ra tio n  o f d /-a lp h a -to c o ỉe ril a c e ta te . P a st e d itio n s  o f th e  
U S P  h a ve  sta te d  th a t in  e xp re ss in g  v ita m in  E  a c d v ity  o f 
to co p h e ro l p ro d u a s , th e  fo llo w in g  e q u iv a le n ts  o f 1 m g w e re  
to  b ẽ  u se d :
•  4 -a lp h a  to c o p h e ro l, 1 .4 9 u n its
•  4 /-a lp h a  to c o p h e ro l, 1 .1  u n its
•  4 -a lp h a  to c o ỉe r il a c e ta te , 1 .3 6  u n its
•  d /-a lp ha  to c o fe rìI a c e ta te , 1 u n it
• 4 -a lp h a  to c o íe r il a d d  su c d n a te . 1 .2 1  u n its
•  d /-a lp ha  to c o le r il a d d  su c d n a te , 0 .8 9  u n it.
F o r d ie ta ry  p u rp o se s , v ita m in -E  a c t iv ity  m a y  n o w  b e  
e xp re sse d  in  te rm s o f a lp h a  to tx> p hero l e q u iv a le n ts  (a - T E s ). 
O n e  a -T E  is  th e  a c t iv ity  c o n ta in e d  in :
•  lm g  o f d -a lp h a  to co p h e ro l (n a tu ra l a lp h a  to c o p h e ro l; 

R R lỉ-a -to c o p h e ro l)
• 1.4 mg a/-alpha tocopherol

Ị • 1 .1  m g 4 -a lp h a  to c o fe ril a ce ta te  
ị •  1 .5  m g d /-a lp h a  to c o íe r il a ce ta te

• 1 .2  m g 4 -a lp h a  to c o le r il a d d  su c d n a te
• 1 .7  m g d /-a lp h a  to c o ỉe r il a d d  su c d n a te .

Uses and Administration
V ita m in  E . a  ỉa t- s o lu b le  v ita m in . p re v e n ts  th e  o x id a tio n  o f 
p o ly u n sa tu ra te d  ía tt y  a d d ỉ. I t  re a c ts  w ìth  ừ e e  ra d ic a ls , 
w h ic h  a re  th e  c a u se  o f o x ỉd a tiv e  d am ag e to  c e li m e m b ra n e s, 
v v ith o u t th e  lo rm a tio n  o f a n o th e r ừ e e  ra d ic a l in  th e  p ro c e ss.

V ita m in  E  d e U d e n cy  is  ra re  b u t d e ve lo p s vvh e n  th e  
d ie ta ry  in ta k e  is  in a d e q u a te . In  c y s tic  h b ro s iỉ o r c h o le s ta s is , 
m a la b so rp tìo n  o f fa t m a y  le a d  to  a  v ita m in  E  d e ũ d e n c y ; 
d e h d e n c y  m a y  a lso  o c c u r in  a b e ta lip o p ro te in a e m ia  w h e re  
th e re  a re  a b n o rm a litie s  o í lip id  tra n sp o rt an d  m a la b so rp - 
t io n . In  p re v io u s ly  h e a lth y  a d u lts  m a la b so rp tio n  a n d  lo w  
in ta k e  o ỉ v ita m in  E  m u st c o n tín u e  fo r se v e ra l y e a rs  b e ío re  
s ig n s o f d e h d e n c y  a p p e a r. T h e  m a jo r sig n s o ỉ v ita m in  E  
d e h d e n c y  a re  th e  d e v e lo p m e n t o f m y o p a th ic  a n d  
n e u ro lo g ic a l d iso rd e rs .

V ita m in  E  is  u se d  in  th e  tre a tm e n t an d  p re v e n tio n  o f 
v ita m in  E  d e h d e n c y . I t  is  u s u a lly  g iv e n  o ra lly , g e n e ra lly  th e  
p re ỉe rre d  ro u te , b u t h a s  a lso  b e e n  g iv e n  b y  in ư a m u s c u la r o r

The Symbol t  denotes a preparation no longer actively marketed
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in tra v é n o u s  ro u te s . I t  m a y  b e  g iv e n  a s d- o r d /-a lp h a  
to c o p h e ro l o r a s th e  re s p e c tiv e  a ce ta te s  o r a tíd  su c d n a te s .

R e co m m e n d e d  d o ses v a ry , in  p a rt b e cau se  o í d iS e re n c e s 
in  th e  a c t iv ity  o ỉ d iS e re n t p re p a ra tio n s ; h o w e v e r, a  d a ily  
d o se  o f se v e ra l tim e s th e  re co m m e n d e d  d ie ta ry  a llo w a n c ẽ  
(R D A ), o r a ro u n d  4 0  to  5 0  m g  o ỉ d-alpha  to c õ p h e ro l, has 
b e e n  su g g ested  fo r d e ũ d e n c y  sy n d ro m e r, so m e vvh at h ig h e r 
d a ily  d o ses h a v e  b e e n  g iv e n  in  c y s tic  S b ro s is  ( 1 0 0  to  2 0 0  m g 
o ỉ d í-a lp h a  to c o ỉe r il a c e ta te , o r a b o u t 6 7  to  1 3 5 m g  o ỉ d- 
a lp h a  to c o p h e ro l) a n d  m u c h  h ig h e r d a ily  d o ses in  
a b e ta lip o p ro te in a e m ia  (5 0  to  1 00  m g /kg  o f d /-a lp h a  to c o ỉe iil 
a c e ta tẽ , ó r a b o u t 3 3  to  6 7  m g /kg  d -ă lp h a  to c o p h e ro l).

F o r d o ses u se d  in  c h ild re n . se e  A d m in is tra tio n  in  
C h ild re n , b e lo w .

V ita n ũ n  B  h a s  a lso  b e  e n  tr ie d  in  m a n y  o th e r d iso rd e rs , fo r 
w h ic h  th e  e v id e n c e  o f v a lu e  is  g e n e ra lly  la d d n g  (se e  
P ro p h y la x is  o ỉ Isc h a e m ic  H e a rt D ise a se , p . 2 0 4 7 .1 , an d  
P ro p h y la x is  o f M a lig n a n t N e o p la sm s, p . 2 0 4 7 .3 ).

O th e r su b sta n c e s w ith  v ita m in -E  a c t iv ity  th a t h a v e  b e e n  
u se d  in d u d e  d í-a lp h a  to c o ỉe r il p a lm ita te  a n d  to c o íe rso la n  
(to c o p h e rso la n ), a  w a te r-so lu b le  su b sta n ce  w h ic h  i ỉ  d -a lp h a  
to c o íe r ìl a d d  su c d n a te  co m b in e d  w ith  a  m a c ro g o l. W h e a t- 
g e n n  o il (p . 2 6 4 7 .1 ) is  a lso  v v id e ly  u se d  a s a so u rc e  o f 
v ita m in  E .

V ita m in  E  is  o ỉte n  u se d  as an  a n to x id a n t in  p h a rm a - 
c e u tìc a l m a n u ỉa c tu rỉn g .
General revlews.
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Physioi Biodtem 2001; 57: 43-56.
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atheiosderosis and carúnogenesỉs: a review. J Am Coii Nutr 2003; 22: 
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Sorrn 2007;76:203-61.
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Lab Sà 2008; 45: 417-50.
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33-42.

Admmisiration in ehildren. V ita m in  E  su p p le m e n ts a re  
g iv e n  to  c b ild re n  v v ìth  d e S d e n c y , su c h  a s th a t a ris in g  
ử o m  ỉa t  m a la b so rp tio n  in  c y s tic  S b ro s is  a n d  c h o le sta ú c  
liv e r  d ise a se ; d e ũ d e n c y  m a y  a lso  o c c u r in  a b e ta lip o p ro te i- 
n a e m ia  iv h e re  th e re  a re  a b n o rm a litie s  o ỉ U p id  ơ a n sp o rt 
a n d  m a la b so ip tio n . T h e  BNFC su g g ests th e  ío U o vvín g  do ses 
e xp re sse d  a s lữ -a lp h a  to c o íe r il a c e ta te , a cco rd in g  to  ag e : 
V ltam in E deíĩtíency  
ơraỉỉy
•  n e o n a te : lO m g /k g  d a ily
•  1 m o n th  to  18  y e a rs : 2  to  1 0  m g /kg  d a ily ; u p  to  2 0  m g /kg  

h a s b e e n u se d
M alabsorptdon in  cystic Sbrosis
ơralty
•  1 m o n th  to  1 y e a r . 5 0  m g  d a ily  a d ju ste d  a s n e c e ssa ry
•  1 to  12 y e a rs : lO O m g  d a ily  a d ju ỉte d  a s n e c e ssa ry
•  1 2 t o l8 y e a r s :a s fo ra d u lts , see  U se s a n d  A d m in is tra tio n , 

p . 2 1 1 9 .3 .
C holestasis and  severe liver disease
oralty
•  n e o n a te : ỈO m g /k g d a ily
•  1 m o n th  to  12 y ea rs : in i tia lly  100  m g  daily , a d ju s te d  

a cc o rd in g  to  re sp o n se ; u p  to  2 0 0  m g /kg  d a ily  m a y  be 
re q u ũ e d

•  1 2  to  .18  y e a is : in it ia lly  2 0 0  m g d a ily , a đ ju ste d  a cco rd in g  
to  re sp o n se ; u p  to  2 0 0  m g /kg  d a ily  m a y  b e  re q u ìre d

ờtíramusadariy
•  n e o n a te : lO m g /k g  o n ce  m o n th ỉy
•  1 m o n th  to  18  y e a rs : lO m g /k g  (m a T im im i 1 0 0  m g ) o n ce  

m o n th ly
F o r a b e ta lip o p ro te in a e m ia  in  c h ild ie n , th e  reco m m en d ed  
a d u ỉt d o se  o f 5 0  to  lO O m g /kg  d /-a lp h a  to c o ỉe r il a ce ta te  d a ily  
is  a lso  u se d , a lth o u g h  th e  h ig h e r d o se  o ỉ lO O m g /kg  d a ily  is  
su g g ested  ỉo r  n e o n ă te s .

V ỉta m in  E  h a s  a lso  b e e n  tr ie d  in  o th e r p e rin a ta l đ iso rd e rs 
(b e lo w ) s u  c h  a s in t r a v e n t r ic u la r  h a e m o rrh a g e  a n d  
re tin o p a th y  o ỉ p re m a tu rity  (b e lo w ).

Age-mkrtad macuiar degeneration. D ie ta ry  su p p le m e n ta - 
tío n  w ith  a n to x id a n ts  in d u d in g  v ita m in  E  h a s b e e n  p ro - 
m o ted  ỉo r  a g e -re la te d  m a c u la r d e g e n e ra tio n . F o r h iiĩh e r  
d e ta ils , see  u n d e r B e ta c a ro te n e , p . 2 0 5 1 .2 .

chemodierapy induced toxicity. A  sm a ll p iỉo t s tu d y 1 

ỉo u n d  th a t o ra l y ỉta m in  E  6 0 0  m g  d a iỉy  g iv e n  d u d n g  
c h e m o th e ra p y  a n d  ío r  3  m o n th ỉ a íte rv v a rd s re d u ce d  
c h e m o th e ra p y -in d u ce d  n e n ro p a th y  in  p a tie n ts  g iv e n  re g i-  
m e n s b a se d  o n  p la tin u m  (c a ib o p la tin  o r d s p la d n ), o r 
p a d ita x e l o r  b o th . (S e e  a lso  Eũects oa  th e  N e rv o u s S y s
te m , u n d e r C is p la tin , p . 7 6 7 .3 .) T h e  a u th o rs  c o n sid e re d  
th a t s im ila r it ie s  e x is t b e tw e e n  n e u ro p a th y  in đ u ce d  b y  t ís -

p la t in  (a n d  p o ss ib ly  p a d ita x e l) a n d  th a t se e n  in  v ita m in  E  
d e fit íe n c y  S ta te s, (se e  b e lo w ). O ra l v ita m in  E  3 0 0  m g  d a ily  
a lle v ia te d  p a lm a r-p la n ta r e ry th ro d y se s th e s ia  in  5 p a tie n ts  
g iv e n  c a p e d ta b in e  a n d  d o c e ta x e l.2 In  4  o f th e se  p a tie n ts , 
ch e m o th e ra p y  w a s c o n tỉn u e d  w ith o u t in te rru p tío n  o r 
d o se  re d u c tĩo n . h n p ro v e m e n t w a s  g e n e ra lly  n o tìc e d  a fte r 
7  to  10  d a ys o í tte a tm e n t.

1. Argyriou AA, tí ai. Vỉtamin E ỉor prophylaxỉs agaỉnst diemotherapy- 
induced neuropathy: a nndomỉzed controlled txỉaL Neunỉogy 2005; 64: 
26-31.

2. Kara IO, tí  aL Palmar-pUmar erythrodysesthesỉa due to docetaxel- 
capedtablne therapy iỉ treated with vỉtamỉn E vrithout dose reductỉon. 
Bnast 2006; 15:414-24.

D e fid e n c y  S ta te s . V ita m in  E  d e Ễ d e n c y  m a y  c a u se  n e u ro - 
lo g ic a l d am ag e c h a ra a e ris e d  b y  se n so ry  lo s s . a ta x ia  an d  
r e t in it iỉ p ig m e n to sa . In  2  p a tie n ts  w ith  co m m o n  v a ria b le  
im m u n o d e fid e n c y  a n d  a n  a sso d a te d  e n te ro p a th y , v ita m in  
E  d e h d e n c y  d e v e lọ p e d . T re a tm e n t w ith  in tra m u s c u la r o r 
o ra l v ita m in  E  le d  to  o b je c tiv e  n e u ro lo g ic a l im p ro v e m e n t. 1

ỉ. Aslam Ả. tí  ai. Vitamỉn E dehdency induced neurologicai dĩsease in 
common varỉable ỉmmunodeíỉđency: two ca$es and a revỉevv of the 
Uterature of vitamin E deEciency. ƠỜI ĩmmunoỉ 2004: 112: 24-9.

D e m e n tia . A  h y p o th e s is  th a t ừ e e  ra d ic a ls  m a y  tríg g e r and  
m a in ta in  m e ch a n ism s re sp o n sib le  fo r n e u ro d e g e n e ra tio n  
in  A M iè im e d s  d ise a se  (p . 3 8 8 .1 ) h a s p ro m p te d  th e  in v e s ti-  
g a tío n  o f a n to x id a n t th e ra p ie s . 1 P re lim in a ry  s tu d ie s1' 2 

h a v e  sug g ested  th a t a lp h a  to c o p h e ro l m ig h t p o ss ib ly  s lo w  
p ro g re ss io n . A  p ro sp e c tiv e  c o h o rt stu d y  lo u n d  th a t se lf-  
a d m in is tra tío n  o f co m b in e d  v ita m in  c a n d  v ita m in  E  w a s 
a sso d a te d  w ith  a  ỉo vve r r is k  o f v a s c u la r d e m e n tia  in  
e ld e d y  m en , 3 a lth o u g h  n o  s ig n ih c a n t p ro te c tiv e  e ỉỉe c t w a s 
se e n  a g a in st A k h e im e d s  d ise a se . H o w e v e r, o th e r stu d ie s  
h a v e  su g g ested  th a t h ig h  in ta k e  o f v ita m in s  c an d  E , 
v v h e th e r fro m  d ie t4 o r su p p le m e n ts , 3 m ay  re d u c e  th e  r is k  
o f A lz h e lm e d s  d ise a se . Y e t a n o th e r s tu d y  su g g ested  th a t 
d ie ta ry  v ita m in  E , b u t n o t v ita m in  c, in ta k e  re d u ce d  th e  
r is k  o f A lz h e im e r's  d ise a se ; 6 a p o p u la d o n -b ase d  stu d y  
ío u n d  v i ta  m in  E  in ta k e  b o m  fo o d  an d  su p p le m e n ts to  be 
a sso d a te d  w ith  re d u ce d  c o g n itiv e  d e d in e . 7 u s  g u id e lin e s  
su g g ested * th a t o ra l v ita m in  E  lO O O u n its tv v ice  d a ily  be 
c o n sid e re d  in  p a tie n ts  w ith  A lz h e im e r's  d ise a se  in  a n  
a tte m p t to  s lo w  p ro g re ss io n  o ỉ th e  d ise a se . H o vve ve r, a 
la rg e  ra n d o m ise d  stu d y  in  p a d e n ts  w ith  a m n e stic  m ild  
c o g n itiv e  im p a irm e n t ío u n d  th a t v i ta  m in  E  2 0 0 0 u n its  
d a ily  p ro v id e d  n o  b e n e h t o v e r p lace b o  in  te rm s o f p ro b - 
a b ility  o f p ro g re ss io n  to  A lz h e im e r's  d ise a se .’  A  m e ta -a n a- 
ly s is 10 w h ic h  in d u d e d  th is  s tu d y  a lso  fo u n d  n o  e v id e n c e  o f 
e ỉB c a c y , an d  su g g ested  th a t v ita m in  E  sh o u ld  n o t be 
re co m m e n d e d  fo r tre a tm e n t o r p re v e n tio n  o f c o g n ltiv e  
im p a irm e n t. R e v ie w e n 11-12 h a v e  a lso  reco m m en d ed  
a g a in st th e  u se  o ỉ v ita m in  E  ío r  A h h e im e i^ s d ise a se .
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10. Isaac MGHKN, tí aL VltamỈP E for Ahheimer^s thsease and mAdcogngỉve 
ỉmpaìnnent. Avaỉỉabic ỉn The Codirane Database of Systemack Revievvs; 
Issue 3. Chỉchesten John Wỉley; 2008 (accessed 30/01/09).

11. Pbam DQ, Plakogỉannls R. yitamừi E suppỉementatỉon in Aừheỉmei^s 
dỉsease, Parkiiiỉon's disease, tarđlve dyskỉneria. and cataract: Part 2. Am  
Pharmacother 2005; 39: 2065-72.

12. Boọthby LA, Doering PL Vhamỉn c  and vỉtamỉn E ỉor Alrheimer,s 
đisease. A m  Pharmaothcr 2005; 39: 2073-80.

Isc h a e n ù c  h e a rt d is e a s e . F o r a  đ isc u ss io n  o ỉ s tu d ie s  in v o l-  
v ỉn g  v ita m in  E  in  th e  p ro p h y la x is  o i is c h a e m ic  h e a rt d is- 
e a se , see  p . 2 0 4 7 .1 .

M a ig n a n t n e o p la sm s . F o r a  đ isc u ss io n  o i s tu d ie s  in v o l-  
v in g  v ita m in  E  in  th e  p ro p h y la x is  o í m a lig n a n t n e o p la sm s, 
see  p . 2 0 4 7 .3 .

Motor n e u re n e  d is e a s e . A  p ro sp e c tiv e  a n a ly s is  ỉo u n d  th á t 
re g u la r u se  o ỉ v ita m in  E  su p p le m e n ts w a s a sso d a te d  w ith  
a  d e c re a se d  r is k  ơ i a m y o tro p h ic  la te ia l sd e ro s is . 1 H o vve ve r, 
h u th e r stu d ie s  w e re  c o n sid e re d  n e c e ssa ry  a n d  s ig n ific a n t 
e v id e n c e  to  su p p o rt th e  b e n e fit o í a n to ũ d a n ts  in  m o to r 
n e u ro n e  đ ise a se  (p . 2 6 0 5 .2 ) is  la d d n g . 2

1. Ascherio A, tí a i VUamín E ỉntake and risk of amyotrophic ìateral 
sderosis. A m  Neurol 2005; 57: 104-10.

2. Orreỉl RW, tí aL Antioxỉdant ưeatisem ỉor axnyotrophic lateral sderosis, 
motor neuron dỉsease. Availãbỉe in The Cochrane Database O) 
Systematic Rcvtews; Issue ]. Chỉchesten John Wfley; 2007 (accessec 
20/06/08).

Musde spasm. V ita m in  E  is  o n e  o f se v e ra l d ru g s th a t h a v c  
b een  tr ie d  in  th e  m an a g e m e n t o f n o c tu m a l c ra m p ỉ 
(p . 2 0 1 4 .1 ) b u t th e re  is  lit t le  c o n v m d n g  e v id e n c e  to  sup- 
p o rt its  u se . 1,2 I t  h a s , h o v v e v e r, b e e n  ỉo u n d  to  h a v e  s im ila j 
e ỉB c a c y  to  q u in in e  fo r h a e m o d ia ly s is - in d u c e d  cram p  
(p . 1 7 7 9 .3 ).’  A  sm a ll s tu d y  ío u n d  th e  c o m b in a tio n  oi v ita -  
m in s E  an d  c to  b e  m o re  e ữ e c tiv e  th a n  e ith e r v ita m ir  
a lo n e  fo r re d u tín g  h a e m o d ia ly s is - in d u c e d  c ra m p s; p ro - 
lo n g e d  u se  w a s n o t e v a lu a te d .4

1. Connoũy PS, tí ai. Treatment of noctumal leg cramps: a crossover trial oi 
quỉnine vs vỉtamin E  Anh Interrt Med 1992; 152:1877-80.

2. PDA. Drug Products ỉor the treatment and/or prevemion of noaumaJ 
leg musde aamps íor over-the-coumer buman use. Fed Regùt 1994; 59: 
43234-52.
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ASAI0 J 1992; 38: M481-^1485.

4. Khajehdehi p, tía l. A rando(nized, doubỉe-bỉỉnd. placebo-conưolled Iriai 
of suppỉementary vỉtamins E  c  and theỉr combỉnatỉon for treatmem oí 
haemodialysis cramps. Nepttroĩ Diềi Trampỉant 2001; 16: 1448-51.

Muscular dyslrophies. V ita m in  E  su b sta n ce s h a v e  b een  
u sed  in  so m e c o u n trie s  in  th e  m an ag e m e n t o f m u scu la r 
d y stro p h ie s , b u t c o n ư o lle d  s tu d ie s ' h a v e  ía ile d  to  A n d  a n y  
b ẽ n e S Ĩ.

1. ổmdahi G. a ai. Functíonaỉ deierioraiiort and selenìum-vitamin E 
trearment in myotonic dysmiphy: a pỉacebo-controlled study. J ỉntern 
Med 1994; 235: 205-10.

Parkinsotiisin. V ita m in  E  h a s b een  tr ie d  (a s  d l-ìlpha  toco- 
p h e ro l) m  a n  a tte m p t to  s lo w  n e u ro d e g e n e ra tio n  in  
p a tie n ts  w ith  P a rk in s o n 's  d ise a se  (p . 8 8 9 .1 ) b u t h a s  p ro ve d  
in e S e c tiv e . 1

1. The Parkỉnson Study Group. EBects oí tocopherol and deprenyỉ on the 
progressỉon of dỉsability in eariy Parkinson s đlsease. N Engi J Mtầ 1993; 
328: 176-83.

PeHnatal disorders. T h e  p rim a ry  b io lo g ic a l a c tio n  o f v it-  
a m in  E  is  k n o v vn  to  b e th e  p ro te c tio n  o f p o ly u n sa tu ra te d  
íá tty  a tíd s , an d  th u s  m e m b ra n e s, fro m  o x id a rio n . T w o  d is- 
o rd e rs th a t m ay  p a rtíc u la r ly  a ííe c t p re m a tu re  an d  v e ry  
lo w  b ừ th -w e ig h t in ía n ts  a re  retínopathy o f primaturity 
(b e !o w ) an d  intTaventricular haemorrhagt (p . 1 1 2 8 .3 ) a n d  as 
b o th  m ay  h a v e  so m e a sso d a tio n  w ith  th e  o c c u rre n c e  o i 
e xc e ss  o xy g e n  o r o x id a n t sơ e ss , th e re  h a s b een  in te re s t in  
th e  p o ss ib ility  th a t v ita m in  E  m ig h t h a v e  a ro le  in  th e ir 
p re v e n tio n .

Pre edampski. A lth o u g h  p re ỉim in a ry  e v id e n c e  h a s su g - 
g ested 1 th a t w o m e n  su p p le m e n te d  w ith  v ita m in  E  (w ith  
o th e r su p p le m e n ts) m ay  b e a t d e c re a se d  lỉs k  o í d e v e lo p in g  
d in ic a l p re -e d a m p sia  (se e  H y p e rte n s io n  in  P re g n a n c y , 
p . 1 2 5 1 .1 ), la rg e  s tu d ie s2-3 in  vvo m en  g iv e n  co m b in e d  v it-  
a m in  c  an d  v ita m in  E  su p p le m e n ts (a ile d  to  sh o vv a n y  
b e n e S L

1. Rumbold A, Crovnher CA. Vỉtamin E suppỉementatỉon ỉn pregnancy. 
Availabỉe in The Cochrane Database oỉ Systematỉc Reviem; ỉssue 2. 
Chichesien John VViley; 2005 (accessed 09/01/06).

2. Poston L tí aỉ. Vltamln c and vitamỉn E ỉn ịvegnant women at risk for 
pre^edampsia (VIP trìal): randomỉsed pỉacebo-comrolled ưỉaL Lancet 
2006;367: 1145-54.

3. Rumbold AR, tí al. ACTS Study Group. Yỉtamms c  and E and the rỉsks oỉ 
preedampsỉa and perinatal compỉỉcatiom. N Engl J Meả 2CX>6; 354:1796- 
1806.

Respiratory-ỉrad inỉedions. A  ra n d o m ise d  stu d y  in  
e ld ẽ rly  p a n e n ts ỉo u n d  th a t su p p le m e n ta tio n  w ith  v ita m in  
E  h a d  n o  e ffe c t o n  th e  in tíd e n c e  o f lo v v e r re s p ira to ry - tra c t 
in ỉe c tio n s  in  e ld e rly  n u rs in g  h o m e  re s id e n ts , a lth o u g h  
th e re  w a s so m e su g g e stio n  o ỉ b e n e ữ t h o m  su p p le m e n ta - 
tio n  o n  u p p e r re s p ira to ry - tra a  in íe c t ío n s , p a rtic u la r ly  th e  
co m m o n  c o ld . 1 In  c o n tra s t, a n o th e r stu d y  ío u n d  th a t, 
am o n g  e ld e rly  n o n - in s titu tio n a lis e d  p e o p le  w ith  a n  a cu te  
re s p ira to ry - tra c t in ĩe c t io n . v ita m in  E  su p p le m e n ta tio n  
in c re a se d  illn e s s  d u ra tio n , n u m b e r o f sỵ m p to m s, fre - 
q u e n c y  o f íe v e r , a n d  re s tric te d  a c t iv ity .2

1. Meydanỉ SN, tí  aL vttamin E and respiratory tran ỉníections in elderiy 
nursing home resỉdents: a randomized controỉỉed triaL JAMA 2004; 292: 
828-36. Conectỉon. ìbùL: 1305.

2. Graat JM, ứ  aL Elĩea of daily vỉtanún E and muhỉvỉtamỉn-mlneral 
sqpplememarion OĐ acute respiratory ư a a  infections ìn eỉderiypersons: 
a randomỉxed controỉỉed ữial JAMA 2002; 288:715-21.

Retinilis pigmenlosa. V ita m in  E  h a s b e e n  trie d  in  re tin ió s  
p ig m e n to sa  (p . 2 1 0 1 . 1 ) v v ith  c o n O ictin g  re s u lts .

Retinopathy of prematurity. R e n n o p a th y  o ỉ p re m a tu rity  
(re n o le n ta l S b ro p la s ia ) is  a  d ise a se  a sso d a te d  w ith  im m a - 
tu re  v a s c u la ris a tio n  o f th e  re t in a . F o rm a tio n  o f re t in a i 
le s io n s  m ay  in te r íe re  w ith  n o rm a l d e v e lo p m e n t, re s u ltin g  
in  n e o v a sc u la risa tio n  a n d  Đ b ro v a sc u la r p ro liíe ra t io n . 
So m e case s re g re ss sp o n ta n e o u sly  b u t a d va n ce d  case s c an  
le a d  to  ữ a c tio n a l re t ín a l d e ta c h m e n t a n d  lo ss o ỉ V is io n . 
T h e  p a th o g e n e sis o f re tin o p a th y  o f p re m a tu rity  is  n o t 
d e a r ly  u n d e m o o d , b u t ỉs  lik e ly  to  b e  m u ld ía c to ria l; 1-2 

g re a te r im m a tu rity , lo v v e r b irth -v v e ig h t, an d  m a le  g e n d e r 
a re  a sso d a te d  w ith  m o re  se v e re  d ise a se . 3

All cross-reíerences reíer to entries in Volume A
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Aítcr the acknovvledgement of a link betvveen 
retinopathy of prematurity and oxygen therapy. the use of 
oxygen was reduced and the inddence of this disorder 
dedined. A subsequent rise in inddence probably reBected 
the increased survival rate oi extremdy premature inỉánts 
due to improved neonatal care, and ceitainly, variadons in 
inddence benveen countries, or indeed areas, may reflect 
varying levels oi available postnatal ca re.2 Despite extensive 
research {see p. 1801.3), a saỉe concentrađon of arterìal 
oxygen has not been deBned and antoxidants such as 
vitamin E have been used prophylactically for several 
decades. Hotvever, this use is controversial. Studies 
assessing the eíBcacy oỉ vitamin E prophylaxis have not 
produced dear results.4 Some considered that vitamin E 
prophylaxis had a beneBdal eííect and recommended5 
routine prophylaxis as soon as possible after binh for 
iníants lêss than 1.5 kg. However, õthers íeel that there are 
no data to support prophylaxis with vitamin E4'6'7 and that 
antoxidants cannot be recommended ỈOT routine use.1 The 
various studies have been re-evaluated by meta-analysis, 
the results oí which suggest that vi ta min E may reduce the 
inddence of stage 3+ retinopathy oỉ prematurity,* a 
condusion supported by a systematic review’ which noted, 
hovvevei, that supplementation increased the risk of sepsis 
and couỊd thereíõre not be recommended. The authors oỉ 
the meta-analysis recommended that a well-conơolled 
stuđy should be conducted.* A systematic review oí vitamin 
A suppiémentation in very low birth-welght iníants 
condudedthat vitamin A may reduce the inddence of 
retinopathy of prematurity, and that íurther investigatíon 
was vyarrahted.10

Other agents tried for prophylaxis indude penidllamine 
and antenatal dexamethasone, with some suggestion of 
benefit.lu i Reducdon in ambient-light exposure did not 
alter the inddence of retinopathy of prematurity.1514 
Inositol supplementation has also been tried, with 
conBicting results.4

Intravitreal injection of bevadzumab is under investiga- 
tion for the management of severe retinopathy of 
prematurity.,,‘17
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11. Hỉggìns RD, tí ai. Antenaul dexamethasone and decreased severíty oỉ 
retinopathy of prematuríty. Anh Ophíhalmoi 1998; ỈỈ6: 601-5.

12. Phelps DL tí ai. D-Penidllamine for prevenũng retỉnopathy of 
prematurtty ỉn preterm iníants. AvaiUble in The Cochrane Daiabase of 
Systematic Reviews; ỉssue 1. Chichesten John vvỉley; 2001 (accessed 
09/01/06).

ỉ 3. Reynolds JD. tí ai. Lack oí eíBcacy oỉ Ughi rcduction in preveniing 
rctinopaihy oí prematurity. N Ertgl J Mcd 1998; 338: 1572-6.

14. Pheips DL VVaits JL Eariy llght redudion for preveming retinopathy oí 
prematurity ỉn very low birth weight inỉanis. Available ín The Cochrane 
Database of Systemaiie Reviews: Issue 1. Chichestcr John Wỉlcy; 2001 
(accessed 09/01/06).
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posterior zone n. Reàna 2008; 28: 831-8.
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lardive dyslđnesỉa. Reviews1-2 on the use oỉ vitamin E in 
the management of antipsychotic-induced tardive dys- 
kinesia (see under Exưapyramidal Disorders, p. 1049.3) 
conduded that evidence of benefit has generally come 
from smaQ studies with methodological problemỉ. Ọne 
revietv1 conduded that whereas vitamin E may protect 
against deterioratíon o( tardive dyskinesia there was no 
evidence that it produced symptomatic improvement. It 
was suggested2 that vitamin E therapy may be most bene- 
fidal in those patients with tardive dysldnesia oỉ less than 
5-years duration. Some recommend vitannn E as a treat- I 
ment option in patients with nevvly diagnosed disease.3

Funher large-scale studies axe requữed to establish its 
place in ơeatment.

1. McGrath J, Soares-Wdser K. Vỉtamin E ỉor neuroỉeptỉc-ỉnduced tardỉve 
dyskỉnesla. Avaiỉable ỉn The Cochrane Database oí Systematỉc Revỉews; 
ỉmie 4. Chỉchester. John WUey; 2001 (accessed 09/01/06).

2. Boomershlne KH. tí ai. Vltamỉn E in the treattnent of tardỉve dyskỉnesia. 
Am  Pharmaatker 1999:33: 1195-1202.

3. Pham DQ, PUkogtannỉs R. Vltamin E supplementatỉon in Aỉxheỉme^s 
dỉsease. Par)dnson's dlsease. urdive dyskỉnesia. and cauract: Pan 2. A m  
Pharmacothcr 2005; 39: 2065-72.

Adverse EỈỈ&ds and Precautịons
Vitamin E is usually well tolerated. Large doses may cause 
diaưhoea, abdominal pain, and other gastrointestinal 
disrurbances, and have also been reported to cause blurred 
Vision. dizzỉness, latigue and weakness. Contact dermatitis 
has occurred aíter topical application.

Large doses of vitamin E have been reported to incxease 
bleeding tendency in Vitamin-K dehdent patíents such as 
those taking oral anticoagulants. Hovvever, it has also been 
suggested that it may increase the risk of thrombosis in some 
patients, such as those taldng oesưogens. The dinical 
signiBcance of these effects is not knovvn.

A higher inddence of necrotỉsing enteiocolitis has been 
noted in premature inỉants weighing less than 1.5 kg treated 
with vitamin E.

Cardnogeniciiy. For mention of an incriased ừiddence oỉ 
second prũnary cancers and reduced cancer-íree survival 
in patients tvith head and neck cancer receiving vitamin E 
(and betacarotene initially), see Prophylaxis of Malignant 
Neoplasms, p. 2047.3.

Effeds on mortalHy. VVhile some studies of antoxidants, 
including vitamin E, have suggested benehdal etíects on 
the progression of cardỉovascular disease and cancer, other 
studies (including large randomiscd srudies such as the 
Women's Health Study1) have shown little or no effect-2 
Vitamin E may even cause an increased risk oỉ heart fail- 
ure, or inddence of some cancers (see Prophylaxis of 
Ischaemic Hean Disease. p. 2047.1. and Prophylaxis of 
Malignant Neoplasms, p. 2047.3). A meta-analysis5 and a 
systematic revievV4 of vìtamin E supplementation found 
no beneht in terms of mortality. Another meta-analysis’ 
found no efỉea for vitamin E supplementation on all- 
cause mortality overall. Hovvever, in dose-response analy- 
sis, high-dosage vitamin E (greater than 400units daily) 
shovved a signiBcantly increased risk; there was some sug- 
gestion of a decreased risk wúh low doses (less than 
400 units daily); all-cause mortality progressively increased 
for doses greater than 150 units daily. (Such an effen was 
not seen in the Women's Health Study, in which partid- 
pants received óOOunits on alternate days.) Some have 
commented6 that the meta-analysis may not have isolated 
the eữects of vi ta min E, since in many oí the aials srudied, 
other nutritional supplements had been given, induding 
betacarotene, itselí possibly assodated with an increased 
risk of death; however, the use of high-dose vitamin E 
vvas considered unju$tifìed. A systematic revievv of antoxi- 
dant supplementation íound that vitamin E, either singly 
or with other antoxidants, increased mortality.7 A large 
cohort study in a population aged 65 years or older, aíter 
adjustment ỉor age and sex, tound that there was no asso- 
áation benvcen vitamin E use and monality. Hovvever, 
mortality was increased in vitamin E users who had a his- 
tory of cardiovascular disease. or who were taking niưates, ị 
warfarin, and diuretics. There vvas a consistent trend Ị 
tovvards reduced mortalỉty in vitamin E users vvithout car- ;

Ị diovascular disease or taking these drugs. The authors con- ị
Ị cluded that vitamin E should be used with caution in ị
: th o se  w ith  ca rd io v a sc u la r  d isease , a n d  th a t  h i r th e r  in v e s ti-  >
Ị gation of the potential interaction bervveen vitamin E and ;
I particular drugs vvas warranted.s
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180-4.

Neonatal toxidty. For a review and discussion oí liver and 
kidney toxicity in premature neonates assodated vvith an 
intravenous preparation of vitamin E (E-Ferol) and attrib-

uted to the indusion of polysoibates, see EHects in Inỉants, 
p. 2204.1.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Poiphyria c en tre (NAPOS) and 
the Porphyria Centre Svveden, dassiBes vltamin E sub- 
stances as not porphyrinogenic they may be used as drugs 
of first choice and no precautions are needed.1

1. The Druị Daubase tor Acute PorphyrU. Available ac http://www. 
drugs-porphytti.org (accessed 07/10/11)

Interadỉons
Various drugs may interiere with the absorption of vitamin 
E induding colestyramine, colestipol, and orlistat. High 
doses of vitamin E may increase the effeds of oral 
anticoagulants.

Phơrmacolànetícs
Absorption of vitamin E from the gasưointestinal uact is 
dependent on the presence of bile and on normal pancreatic 
tunctìon. The amount of vitamin E absorbed varies vvidely 
betvveen about 20% and 80% and appears to decrease as the 
dose is increased. It enters the blood vỉa the chylomicrons in 
the lymph and is bound to beta Iipoproteins. It is vvidely 
distrìbuted to all tissues. and stored in adipose tissue. Some 
vitamin E is metabolised in the liver to glucuronides of 
tocopheronic add and its y-laaone. Some is excreted in the 
urine, but most of a dose is slovvly excreted in the bile. 
Vitamin E appears in breast milk but is poorly transíerred 
aaoss the placenta.

Human Requirements
The daily requirement of vitamin E has not been dearly 
deBned but is probably about 3 to 12 mg oi d-alpha 
tocopherol or the equivalent of other vỉtamin E substances. 
Requirements increase with increased dietary amounts of 
polyunsaturated íatty adds. There appears to be no evidence 
that supplements are requừed in subjects on balanced diets.

Vitamin E is widely distributed in food. The richest 
sources are vegetable oils espedally wheat-germ oil 
(p. 2647.1), sunllovver oil, and cottonseed oil; cereals and 
nuts are also good sources. SigniBcant losses of vitamin E 
from food may occur during cooking and storage.

UK and us recommended dietary intake. In the UK
neither a reíerence nutrient intake (RN1—see p. 2046.1) 
nor an estimated average requirement (EAR) has been set 
ỉor vitamin E although daily intakes of 4 mg and 3 mg a- 
tocopherol equivalents (see under Units, p. 2119.3) vvere 
considered adequate for men and women, respectively.1 
The Expert Group on Vitamins and Minerals2 have estab- 
lished a saíe upper level (SUL) for vitamin E of 800 units 
or 540 mg of d-alpha tocopherol daily.

In the USA the recommended dietary allovvance for 
adults is 15mg daily of alpha tocopherol, and the tolerable 
upper intake level is 1 g daily.3

1. DoH. Dietary reỉerence vaiues for íood encrgy and Quưienis íor tbe 
United Kingdom: repoit ơf the panel on dỉeury reference vaỉues of the 
commitiee on medỉcaỉ aspects of food polỉcy. Report on heatih and soáal 
íubjeas 41. Loodoa: HMSOr 1991.

2. Expert Group on VUamỉns and Mtneraỉs. Saỉe upper Levels íor vhamỉns 
and minerals (May 2003). Available at: http://www.iood.gov.uk/ 
multímedia/pdfs/viưnin2003.pdf (accessed 09/01/06)

3. Sunding Commỉttee OD the Sdenũtìc Evaluatíon of Dietary Reỉerence 
Intakes of the Food and Nutĩitỉon Board. Dietarỵ RgỷeimcỆ Ịntaka for 
vitamin c. vitamàt E. selmium. and carotenoids. VVashington DC: National 
Academy Press, 2000. Also avaiỉable ac http://www.nap.edu/openbook. 
php?isbn*0309069351 (accessed 21/07/08)

Preparations
Propríetary Preporo lions (details are given tn V olum e B)

Single-ingredient Preparolions. Arg.\ Anúoxidante Naturalt; E- 
devit Proteaorat; Ephynal; Etec; Evion; Tonovital Ef; Austrai.: 
Chew-Ef; Dal-Ef: Mega E; Micelle Ef; Natural Ef; Water Solu- 
ble Ef; Austria: Avigílen; Etocovit; Evitol; Tocovenost; Belg.: 
Ephynalt; Optovit E; Braỉ.: Bio E; E Plust; E-Radicaps; E-Tabs; 
Emama; Ephynal; Fonto-Vit Ef; Fort E; Teutovit-E; Vieta; Vita- 
E; Vitiãn E; Zirvit E; CaruùL. Aquasol Ef; E-Primet; Kyolic 
Pormula 106t: Novo Et: chile. Crevet-E; Egogyn; Etec China: 
Su Le Kang (1ĩ5kủB); Cz.: Erevit: Vedrop: Denm.: E-Vitamin; 
Vedrop; Fin.: Bio-E-Vitamin; Equiday; ldo-Ef; Fr.: Dermorelle; 
Toco; Tocolion; Tocopa; Vedrop; Ger.: Antioxidans E; Detulint: 
Eusovit; Eviont: Flexal Vitamin Ef; Malton E; Movvivit; Opto- 
vit; Sanavitan s t; Spondyvitt: Tocorell; Uno-Vitt; Vedrop; 
Vitazell E: Gr.: E-Vicotrat; Ephynal; Eviol; Evion; Evit; Hong 
Kong: Keri Vit Et; Myra 300-Et; Natopherolt; Super Ef: 
Topher-Et: Indũt: Bio-8888; Bio-E; Covita; E-Cap; Edge; EEE; 
Ensules; Ephynal: Etoplex; Evion; Evtt; Evitam; Evitop; Gly- 
vìon; Monovit-EN; Novee; Ocuvit; Indott.: Bio-E; Dallarol; 
Edoti; Erpha Vit E; Evion; Evipon; Lanturol; Natopherol; 
Natur-E; Naturol; Orginal E; Prima-E; Proxidan; Santa-E; Toco- 
pherinet; Vỉiipo-E; Vitaíerol; Irt: Vedrop; Israel: Evitex; Evitol; 
ItaL: Annilla; Ephynal; Evasen Crema; Evion; Natovit' Rigen- 
tex; Sursum: Vedrop; Jpn: Juvela; Mataysũr. Citrex Vitamin E; 
Enat; Fairy ADE; Natopherol; Toco-E; Vitamin E.F.C.; Mex.: E- 
Fertoc Egrint; EPH; Eugerminol; Ixopolec Revitare E; Vit-E-

The Symbol t  denotes a preparation no longer actively marketed

http://www
http://www.iood.gov.uk/
http://www.nap.edu/openbook
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Fan Neth.: Veđrop; Nom/.: Bio-E; Ido-Et; Nycoplus E-vitainin; 
Vedrop; NZ: Micellc Ef; phũipp.: Bnat; Enervon-E; Evion; 
Integra-E; Lexivit-E; Myra; Zyme; PoL: Dermovit E; Tokovit E; 
Vedróp; Vỉtole B-h Port: Ve; Vediop; R um.: Evltol (3 bbtqo); &  
Afr.: Êphynalt; Vitaíorce Ef; Singapore. Enat; Natopherol; Nat- 
uree; Rosken skin Repair Vitamin E; Spaài: Aiudna E; 
Ephynal; Vediop; Swed.: E-vidon-fc E-vimin; Ido-E-h Vedrọp; 
Swtiz.: ecobiosant; Ephynal; Evỉt; Optơvitt; Thai.: Bio-E; 
Blackmoies Bio E; E-Drops; Nat E; Patar E-400; Tupper-E; 
Turk.: E-400; Elorol; Ephynal; Evicap; Evigen; Evon; Grand- 
pherol; Natuial Et: UK: Ephynal; Praũie Gold; Vedrop; Vita-E; 
Ukr.: Enat (Bmr); USA: Aqua-E; Aquasol E; Aquavit-E; E- 
Gems: E-OiL' GRX Vitamin E; Natural E; Nutr-E-Sol; Promega; 
Vita-Plus B; Vỉtec Venez.: Best; Egogyn; Epol; Missecap; Nat-E; 
VÚ-E-Nat; Vìt-E-Var; Vitae; Viteraĩ.

Muềh ingradMnt Preporalions. Numerous preparations are listed 
in Volume B.

Homoaopalhie PraporoBens. Ger.: Infi-Symphytum; NeyChon 
Nr 68; NeyDil Nr 66f; NeyGero Nr 64; NeyGeront Vitalkapsein 
A; NeyLing Nr 66.

Phumm opoaid Praporations
BP 2014: Alpha Tocopheryl Sucdnate Tablets;
USHP 31: Tocopherols Exdpient;
USP 36: Oil- and Water-soluble Vitamins Capsules; Oil- and 
Water-soluble Vitamins Oral Solutìon; OU- and Water-soluble 
VUamins Tablets; Oil- and Water-soluble Vĩtamins with Minerals 
Capsules Oil- and Water-soluble Vitamins wiih Minerals Oral 
Solutíon; Oil- and Water-soluble Vitamins with Minerals Tablets; 
Oil-soluble Vitamins Capsules; Oil-Soluble Vitamins Oral 
Solution; Oil-soluble Vitaminỉ Tableu; Oil-Soluble Vitamins 
with Minerals Capsules; Oil-Soluble Vitamins with Mineralỉ Oial 
Solutìon; Oil-Soluble Vitamins with Minerals Tablets; Vitamin E 
Capsules; Vltamin E Preparatìon.

Vìtamin K Substances
ỳltamina K; BmaMMHu rpynriH K .:

The term vitamin K Ỉỉ nsed ỉor a range of naphthoquinone 
compounds that indudes: acetomenaphthone, menadiol, 
menadione, menatetrenone, and phytomenadione.

Acetomenaphthone I8ANÌ 
Acétomenadione; ■ Acetomenaítona; Acetomenaph.; 
Menạdiol Điacetate; Vìtamin KL, Diaceẹte; Aqer0MeHa(j)T0 H. 
2-NfcthyM.,4:naphthylen'e díacetàte.
C1SH,Á=2583 
CAS — 573-20-6.

PWmocopoeias. In Chin.

Menadiol Sedium Phosphate IBANMI
Meriadiol, fbsfato sódico de; Menadíol Sodium Điphosphatè; 
Menadiolum Solubile; Vitamin K*$odlUm Phosphate. ; 
2-MetHylnaphthaléné-1,4-diyl'bis(dísodium phosphate) hex- 
a h y d ra te ,r ,W 'I 
e , ,H 8 N a Á P 2 ^ l jO = 5 3 0 2  '
CAS ^]\4&ỉ-BĨ-6 (mẹnadiol); 131-13-5 (anhydrọụs menadbl 
sodkim phospbàte); ỊS70ÍH2-1 (menadloí sõdíum phosphdté 
hexahydmteị:34-98-Õ(menadioldiphosphate). 
u m  — 2OVL75B30W- (menadioì sodium phosphate); 
GRl£5FEU3T ựninad/oí díphỏsphate)

Nơm Menadiol Potassium Sulỉate (Potasslum Menaphtho- 
sulíate) iỉ BAN and Menadiol Sodium SuUate is rữỉN. 
Ptxarmocopoeias. In Br. and us.
BP 2014: (Menadiol Sodium Phosphate). A white to pink, 
hygroscopic crystalline powder with a characteristíc odour. 
Very soluble in waten practìcally insoluble in alcohol.
USP 36: (Menadiol Sodium Diphosphate). A white to pink, 
hygroscopic, powder having a characteristìc odour. Very 
soluble in water insoluble in alcohoL Its Solutions in vvater 
are neutral OI slightly alkaline to litmus having a pH oí 
about 8. Store in aừtíght containeis at a temperature not 
exceeding 8 degiees. Protect from lighL

Menodione (BANI _
Menadion; Mènadiona; Menadiònas; Ménadioner Menadio- 

MenádtontoTÍ^- Mènatona; Menaph,-. Menaphthene; 
h^iồpHtbohẹVMeữylnạphthóGhinònum; Vìtamln Kj; Vrta-
iW na ^  M ^aflíỈD H .. , ;  ...........
2 ^ ẹ t ^ Ì ^ 4 ^ p f í t h õ g ì j i n o r i n ì " V : -'

c À ỉ h ỉ s ^ i ỉ ^  ĩ,:- , V ;
ATC-— B02BA02,-
AĨCVet— QB02BA02 % J -
UNữ^72W6ợrs: ■ ■'

Pharmocopoeias. In Eur. (see p. vii) and us.

Ph. Bur. 8: (Menadione). A pale yellow crystalline powder. 
It is unstable in lỉghL Practìcally insoluble in water; 
sparingly soluble in alcohol and in methyl alcohol; freely 
sõlublẽ in toluene. Protect from light.
USP 36: (Menadione). A brigbt yellow, practically 
odourless, crystalỉine powder. It is aữected by sunỉight. 
Practically insoluble in waten soluble 1 in 60 of alcohoL 1 in 
50 oỉ vegetable oils, and 1 in  10 oí benzene; spaiingly 
solubỉe in chloroỉorm. Store at a temperature oí 25 đegrees, 
excurâons permitted between 15 degrees and 30 degrees. 
Protect frotn lighL

Handling. Menadione powder is irritating to the respữ- 
atory traa and to the skin. The alcoholic solution has vesi- 
cant piopertles.

M e n a d io n e  S o d iu m  B isu K H e  ỊBANM, HNNI
BỈsúlíỉto sódico de menadiona; Kavitanum; Menadiol 
Sodyum BIsũHìt; Menadiohạ, bisúlfito sódico de; Ménadione, 
Bisulíite Sodique de; Menạd.ione Sodium, .‘Bisụlphite; 
Menadioni Natrli Bisulfis; Menadioninaữiumbisulfiittì; Mena- 
dionnatriumbisulíìt; Menadionu wodorosiarczyn sodowy; 
Menaph. Sod. Bisuiphite; Menaphthorte Sodium Bisulph/té; 
Meứiylnaphthochinonumnaứium Bisulíurosum; Vikasolum; 

Vitamin ,K3 Sodium Bisulphite; MeHaflMOHa HaTpnn 
. Bncynb4>vfr.
. Sodium 1>23,4-teừahydro-2-methyl-l ,4-dioxonaphthalene
2-sulphonate ơihydrate. 
c, ,HeO2NaHSO33HP=3303
C4S —  ỉ30-37-0 (onhydrous menadione sodium bisuitìte); 
6147-37-1 (menadióne iodlum bisultìte trihydrate).
UNII — 6XF3C2HK77.

Pharmacopoeicu. In ơiin. and Poỉ.

M e n a te tre n o n e  (riNNi
E-3100; Ea-0167; Menaquinone 4; Menaquinone K4; 
Menaquinòne-4; Menatetren; Menatettenóna; Ménatétré- 
honè; Menatetrenonum; MK-4; Vrtamin Kịqoị,- Vitamln MK 4; 
MeHafeTpeHOH.
2-Methyl-3-(3,7,l 1,1 S-tetrameứiyl-2,6,10,14-hexadeca-tetrae- 
nyl)-1,4-naphthoquinone.
Q iH«Oj=444.7 
C4S —  863-61-6.
UNII — 27Y876D139.

Pharmacopoeias. In Jpn.

P h ỵ to m e n a d io n e  IBAN. riNNỊ
Rloqụinona; Rtomenadion; Rtomenadiona; Rtomenadio- 
nas; Rtonadióna; pýtòmenadion; pytomenadioni; Meứiyl- 
phytylnaphthochinõnum; Phylloqúinonẹ; Phytomenad.; 
Phytomenadion; Phytòménadioné;: Phytomenadionum;

. Phqdonadione; Vitamỉn K|Í Vltamina Kv (DMTOMeHaílMOH. 
2-MethyP3-[3,7,11,15-tetrameứiylhexadec-2-enyl] naphứia- 
lene-1,4-dtone. . . .
e3,H^D2=450,7 
cÀs —1 84-80-0. . :

■ATC — B02BA01.
ATC Vet —  QB02BA01.

‘UNII —  AỌ34SE7857.

PKarmacopoeias. In Chỉn., Eur. (see p. vii), ba., Jpn, us, and 
VŨL

Ph. Eur. 8: (Phytomenadione). A mixtuĩc oỉ the trans (E) 
and cừ (Z) isomers. It contaỉns not less than 75% oí trans- 
phytomenadione, and aỉso allows not more than 4% oí 
õtõu-epoxyphytomenadione.
A dear, intense yeũovr, viscous, oily lỉquid, which 
decomposes on exposure to actimc Iight. Practically 
insoluble in water; sparingly soluble in alcohol; misdble 
wíth latty oils. Protect hom IighL
ĐSP 36: (Phytonadione). A mixture oỉ the E and 1  isomers. 
ỉt contains not more than 21% of the z  isomer. A dear, 
yellow to amber, very viscous, odourless or practically 
odourless, liquỉd. It is stable in air, but decomposes on 
exposure to sunlight. Insoluble in waten sỉightly soluble in 
alcohol; soluble in dehydrated alcohol in chloroform, in 
ether, in vegetable oils, and in benzene. Store in aiitight 
containets. Protea from lighL

Sktbi&ỉy. A polyoxyl castor oil ỉonnulation of phytomena- 
dione was stabĩe ỉõr at least 30 days at room teinperature 
when repackaged in amber glass dropper bottles.1 vvhen 
re&igerated at 4 degrees to 8 degrees, it was stable in both 
plastic and axnber glass bottles.

J. Woiig VK, Ho PC. SuUỉỉty of Konatóon rcpadceđ in dropper boctỉes for 
onỉ adnúnỉstratỉon. Autí J Hosp Phttrm 1996; 26: 64Ỉ-4. I

Uses and Adminisừation
Vitamin K is an essential coỉaaor in the hepatic synthesis of 
prothiombm (íactor D) and other blood dottíng íactors 
(lactors vn, IX and X  and proteins c and S) and in the 
íunctỉon oỉ proteins such as osteocaldn important for bone 
development.

Vitamin K deSdency may devdop in neonates (see 
Vitamin K DeAdency Bleeding, p. 2123.2), but is 
uncommon in adults, although it may occur ìn padents 
with malabsorption syndromes, obstructive jaundice ot 
hepatic disease. DeSdency leads to the development oi 
hypoprothrombinaemia, in which the dotting time of the 
blood iỉ prolonged and spontaneous bleeding can occur. 
Coumarin anticoagulants ũttetíere with vitamin K metab- 
olism, and their eữects can be antagonised by giving vitaimn 
X

Vìtamin K compounds are used in the treatment and 
prevention oí haemorĩhage assodated with vitamin K 
deSdency. The dose oỉ vitamin K should be caretully 
conơolled by prothrombin-time estimations.

Phytomenadione is a naturally occurring vitamin K 
substance. It is the only  vitamin K comp>ound used tc 
reverse hypoprothrombinaemia and haemorrhage caused 
by anticoagulant therapy. It is not eHecũve as a heparin 
antidote. For over-anticoagulation, the dose depends on the 
intemational normalised ratio (INR) and the degree ol 
haemoưhage. Typical doses of phytomenadione are 0.5 tc 
10 mg by slow intravenous injeaion or up to 5mg orally 
(see also Over-anticoagulation, p. 2123.1). Depending OE 
the solubilising agents used, some íormulations oi phyto- 
menadione are more suitable for inữavenous use than 
others, and dosage details vary. Phytomenadione has alsc 
been used in hypoprothrombinaemia due to certaiE 
cephalospoiins (see Celamandole, Adverse Eííects. 
p. 236.3).

For doses of vitamin K used in children, see 
Administration in Children. below.

Menadiol sodium phosphate is a water-soluble derivative o: 
menadione, a synthetic lipid-soluble vitamin K analogue. Ii 
may be used for the preventíon of vitamỉn K dehdency ir 
patients vvith malabsorptíon syndromes in whom ora 
phytomenadỉone may be ineffidently absorbed. It is giver 
in usual oral doses equivalent to 10 to 40 mg of menadio 
phosphate daily.

Mcnadiol dibutyrate has also been used; mmatttrenơne i: 
used in the management of osteoporosis. AaUmưnaphthom 
has been used út preparations promoted for the relieí o 
chilblains.

General revievvs.
1. Sheaier MJ. Vlumin K. Lamtt 1995: 34Ỉ: 229-34.
2. Vcrmeer c. Scburgers u. A compiehenáve review of viumin K am 

vỉiaxnin K aniagonists. Hematol Oneoi Qin North Am 2000; 14: 339-53.
3. Vermeer c  ứ tứ. Beyond (kridcncỴ'. poienùaỉ beneũu of increasec 

ỉnukes of viiamin K íor bonc and vascular heaỉth. Sur J Ntttr 2004; 43 
325-35.

4. Van Winckeỉ M. rt ứl. Vítamin K. an update for the paeđỉatrídan. Eur. 
Ptdiaư 2009; 168: 127-34.

Adminislration in children. Vitamúì'. K dehdency car 
occur in children vvith fat malabsorption, particulariy te 
those with cholestasis or severe liver disease. Neonates art 
relatively deSdent in vitamin K and are at risk of bleedinị 
ư not supplemented, see Vitamin K Dehdency Bleedỉng 
p. 2123.2. Vitamin K is also used to reverse over-anticoa 
gulation in children (see p. 2123.1).

Phytomcnadùmt is the only vitarmn K compound used tc 
ieverse hypoprothrombinaemia and haemorrhage causec 
by coumarin anticoagulants. For over-anticoagulation ir 
children, spedalist advice is recommended; the dos< 
depends on the intemational normalised rado (INR), tht 
degrẹe oỉ haemorrhage, and vvhether continued antic 
oagulation is required. The BNPC suggests the ỉollowin{ 
phytomenadione doses in children aged 1 month to l í  
ỹeãrs:
• no ágniBcant bleedỉng or ư continued anticoagulatior 

requlred: inữavenous injection of 15 to 3Ồmicro 
grams/kg (maxũnum 1 mg) as a single đose, repeated a: 
necessarỹ

• signìhcant bleeding or ư continued anticoagulation no 
required: intravenous injection of 250 to 300 micro 
grams/kg (maximum 10 mg) as a single dose. UK licensec 
ptoduct iníonnation allows this dose to be repeated t 
response is inadequate aíter 2 to 6 houis

ỉn less severe cases, an oral dose oỉ phytomenadione 5 O) 
lOmg has be en used in children.

The water-soluble derivative, menadiol sodium phos 
phate, is given as supplementation in vitamin K maỉabsorp 
don. The BNPC suggests the following oral doses. expressec 
as menadiol phosphate, according to age:
• 1 to 12 years: 5 to lOmg daily
• 12 to 18 years; 10 to 20mg dâũy
ỉn neonates with biliary aơesia and Uver đisease ora 
phytomenadione 1 mg daily may be given.

For discussion of the use of vitamin K in the managemen 
of neonatal intraventricular haemoưhage, see p. 2123.1.

AU cross-reíerences reíer to entries in Volume A
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Àction. Reíerences to the action of vitamin K and the role 
oỉ vitamin K-dependent coagulation proteins and carboxy- 
glutamate-containing proteins sudi as osteocaldn.

1. Priedman PA. VỊumln K-depenáenl proteỉns. s  En$i J  M ti 1984; 310: 
1458-60.

2. Rkk MB. Protdn c and protdn Sỉ Yỉtamỉn K-depcndent inbibỉion of 
blood coaguỉition. JAMA 1990; 263; 701-3.

3. Neỉsestuen GL đ  al. Vỉtamỉn K-dependent protrin*. Vĩtam Hom 2000: 
s i  355-89.

4. Saxena SP. a aL Novd vỉtamỉn K-dependent paỉhways regulatỉng ceD 
survtvaL Apoptoàs 2001; éỉ 57-68.

Malignant neoplasins. In a small study in women with 
vữal drrhosis oỉ the liver to establish the eữects of yitamin 
K on bone loss, those given menateơenone were ỉound to 
have a lower inddence oỉ hepatocellular cartínoma; larger 
conữolled studies were advocated, with prevention of 
cardnoma by menateơenone as a primary end-point.1 
Another study2 reported reduced recunence of hepãtocel- 
Iular caránoma in patỉents given menateaenone.

1. Habu D, a  al. Role oi vỉumỉn ỉn the devclopmcm oí hepatoceỉỉuiar 
cardnoma ỉn women with vỉraỉ drrbosis of the tiver. JAMA 2004; 292: 
338-61.

2. Mỉxuta T. Ozald L Hepatocellular atrđnoma and viumin K. Vitam Hom 
2008; 78: 435-42.

Neonatal intraventricular Koemorrhage. Vitamin K 
crosses the placenta slovvly and to a limited extern, but 
su£fidentlỵ -to vựanant studies to assess vvhether giving 
phytomenadioneto the mother can reduce the incidence 
õr severity ọí intraventricular haemorrhage (p. 1128.3) in 
the preternị- neonate. Studies have shovvn conHicting 
results. A systematic review conduded that vitaniin K 
given to the mother belore birth did not signihcantly pre- 
vent periventricular haemorrhage, and could nõt be 
recomĩnended ỉor routine dinical use.1

1. Crowther CA. a  ai. Vltamỉn K prlor to pretenn bỉrth for preventỉng 
neonata! pcrỉventrỉcular baemorrhage. Avaiỉabỉe in The Cochrane 
Daubase of Systemadc Revỉem; Issue 1. Chichester. John WUey; 2010 
(accessed 27/05/10).

Osteoporosis. The eãects oỉ vitamin K on bone, and its 
role irì osteoporosis (p. 1168.1) have been reviewed.‘'5 It 
is widely ptesaibed for the management of osteoporosis in 
Japan.’ A reduced risk of venebral* and nonvertebral7 
ừacture has been reported from 2 studies in postmenopau- 
sal women given menatetrenone 45 mg daily by mouth. 
Vitamin Kj (menaquinones such as menatetrenone) 
appears to have more tnarked effects on bone than vit- 
amin Ki (phytomenadione).1 Oral phytomenadione 5mg 
daily íor 2 to 4 years did not protect against age-related 
dedine in bone mineral density (BMD) in postmenopausal 
Canadian women with osteopenia, although some protec- 
tion against íractures (as well as a reduction in the ind- 
dence of cancer) was reported.* A systematic review’ to 
assess vvhether vitamin K supplementation can reduce 
bone Ioss and prevent íractures identìCed 13 studies with 
data on bone loss; 7 reported ừacture data. Most studies 
were conduaed in Japan among poỉtmenopausal vvomen. 
Vitamin K supplements increased BMD in all but 1 study. 
Meta-analyses of the 7 studies with ừacture data shovved 
a reduced hactuie inddence with menateưenone supple- 
mentation, espedally at the hip. The authors advised cau- 
tion in interpretation of the data, since the studies vvere 
not designed to show bacture eSects, and quality of many 
of the trials was poor. In additíon. dietary diherences in 
Japan might coníound Sndings. w hile patients at risk of 
ửacture should be encouraged to consume a diet high in 
vi ta mìn K. routine supplementation is not justífied until 
these results can be conhrmed in a latge randomised study 
with íracture as a primary outcome.
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Over-anticoogukrtion. Doses of vitamin K for over-antic- 
oagulatìon with -vvarỉarin have traditionally been large, 
and this continues to be reDected in licensed product 
iníormation for these Products, where recommended oral 
or parenteral doses range ỉrom 2.5 to 25 mg initially, with

a maxúnum dose oỉ 40 to 50 mg. However, large doses oi 
vitaimn K may result in overcorrection, and increase the 
delay beíore resumed anúcoagulant therapy becomes 
ellective. In additỉon. the time to onset of action is a mini- 
mum oí 1 to 2 hours, irrespective of dose. There is increas- 
ing evidence that lovver doses oí yitamin K are eữecdve in 
ovér-andcoagulation,13 and this is reữected in current 
guidelines (see Treatment of Adverse EKects of Warfarin, 
p. 1529.1). The use of vitamin K lowers the elevated INR 
ỉaster than witholding warfarin alone. However, for 
patients on phenprocotunon, vitamin K had hisuỉBdent 
ẽííect, and no beneũt tor those on acenocoumarol' stop- 
ping therapy is more eữective.1 The route by which vit- 
amin K is given may also be signihcant. A meta-analysis4 
oỉ studies of vitamin K for the treatment of over-antlcoa- 
gulation ỉound that oral or inưavenous vitamin K therapy 
was moie eSectỉve for warfarin than shnply stopping the 
anticoagulant; hovvever, subcutaneous therapy was not 
eữective. A reviewJ noted that over-anticoagulated 
patients present with a wide range of IKR values, and may 
respond diSerently to Bxed dosing regimens of vìtamin K, 
leavừig them outside their target IKR 24 houn aỉter treat- 
ment and at risk ỉor either haemorrhage or thromboembo- 
lism. Patient íaaors that affect response to vỉtamin K 
indude age, body-weight, co-morbidity or health status, 
vvariarin daily dose, and genetic polymorphìsm. The 
authors called for a more individualised appioach to the 
reversal oí over-anticoagulation.

A study has shown that dietary vitamin K intake is an 
important íaaor in anticoagulation instability; even bríeỉ 
periods oỉ increased or deaeased intake had ágniAcant 
eữects on anticoagulatíon.4 A high intake of green. leaíy 
vegetables OT selected oil-based íoods can readily provide a 
đietary intake of 500 mìcrograms of vitamin K. Instead of 
restricting dietary vitamin K, maỉntenance of a stable intake 
may result in improved maintenance of therapeutic 
anticoagulation.7

Concem has aiso been expressed about possible eữects 
on patients taking warfarin iỉ vitamin K is ỉnduded in theứ 
parenteraỉ nutrltion.*
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Vitamin K defìdency bleeding. Vitamin K dehdency 
bleedỉng (VKDB; haemorrhagic disease o i the newbom; 
HDN), of vvhich 3 types have been recognised. is asso- 
dated yvith a dotting deíect due to vitamin K defidency.1J
• In eariy VKDB bleeding occurs at the time of delivery or 

during the first 24 houts of life and ữ typically seen in 
inlants whose mothers have taken drugs that aỉỉea  
vitamin K metabolism such as vvaríarin, some antiepilep- 
tics, riỉampidn, or isoniazid.

• Classic VKDB, the most common type, usually occurs at 2 
to 5 days of age and breast ỉeeding is an important íactor 
as human breast milk has a much lower content of
v ita m in  K th a n  e i th e r  co w 's  m ilk  o r  in ía n t  ío rm u la s .

• Late VKDB presents ỉrequently as intracranial haemorr- 
hage in infants over one month of age. The vitamin-K 
deíidency in these cases can be either idiopathic (usually 
in breast-fed inỉants who did not receive vitamin K at 
birth) and/or can be a secondary marúíestation of other 
disorders su ch as chronic diarrhoea, cystic Hbrosis or 
other malabsotption syndromes, biliary atresia, or a 1- 
antỉtrypsin deíidency.

Treatment oi VKDB involves use of intravenous phyto- 
menadione, usually 1 mg ỉnitially with ỉurther doses 
depending on response. More ìmmediate treatment, in the 
form of blood ưansíusion or blood dotting ỉactors, may be 
needed to compensate for severe blood loss and delãyed 
response to vitamin K. VKDB, particularly the late type, 
carries a high risk of motbidity or death; thereíore, the 
emphasiỉ has been on prevention.

Ít has long been known that giving vitamỉn K to the 
neonate soon after birth can reduce the inddence of VKDB. 
Menadiol sodium phosphate was ỉormerly used, but reports 
in the 1950s of jaundlce and kemicterus in iníants given this 
vitamin K analogue caused concem. and led to the 
preíerential use of phytomenadione either intramuscularly 
or orally. Giving phytomenadione, has been Standard 
practice for neonates considered at high risk of VKDB, such

as those who had a complicated delivery, those bom 
prematurely, and those whose mothers were receiving 
antiepileptic therapy. Since it is not possible to sdectively 
identify all neonates that are at risk ỉor VKDB, the routine 
use of phytomenadione in all neonates has been advocated. 
However, such practice has been conưoversial particuỉarly 
as regards the rõute.2'*

Some consider that oral dosage is less mvasive and more 
acceptable to parents.4 However, there has also been 
concem about the adequacy oỉ absorption of oral 
phytomenadione. In addition, there was some evidence2-7'7 
to suggest that a single intramuscular dose was more 
eữective than a single oral dose in preventing late VKDB, 
and that repeated oral doses might be required, which may 
be less convenient and carry the risk oí poor compliance. 
More recently, a possible increased risk of childhood cancer 
in neonates tteated with intramuscular, but not oral, 
phytomenadione has been reported (see Cardnogenidty, 
p. 2124.2). Although the assodation remains controveisial, 
it leđ to recommendations for the preỉerentỉal use of oral 
vi ta min K in neonates at low-risk of VKDB in some 
countries, induding the UK* and Germany,’ whereas other 
countries, induding the USA,10-11 still preíerred the 
intramuscular route for all neonates.

There is still no agreement on the most eííective route or 
dosage regúnen, and study o i this has been complícated by 
issues concerning the available íormulations. A colloidal, 
micelle lormulation (licensed ỉor oral use in some counưies) 
was introduced to replace the original preparation vvhich 
contained polyoxyl castor o il propylene glycol, and phenol 
(unlicensed for oral use but often given in this way). 
Although repladng the oiiginal íormulaúon has eased 
concems about the saỉety of its exdpients, it is not knovvn ư 
the nevv íormulatỉon provides sustained protecdon when 
given intramuscularly. Oral absorption oỉ the new 
lormulaùon has also prompted discusáon.12 A report13 oỉ 
the (ailure of prophylaxis in 3 breast-fed babies (2 of whom 
had unidentihed cholestatic llver disease) who received 2 
oral doses oỉ the micellar ỉormulation, as recommended in 
Swìtzetỉand, emphasises the importance of the thứd, and 
possibly, other, follow-up doses. Plasma vitamin K 
concentradons in breast-fed inỉants receiving 3 oral doses 
of this ỉormulation were at least equal to concentrations in 
those receiving a single ỉntramuscular dose.u  A study in 
Germany, however, ỉound the micellar oral íonnulation to 
be no more eỉBcadous than older vitamin K preparations,15 
and a pharmacokinetic study íound its absorption to be 
unreliable in inlants with conjugated hypeibilirobinae- 
mia;16 the authors suggest that even 3 oral doses may not 
provide suíhdent protectìon against VKDB in iníants with 
latent cholestasis.

Advice issued in 1998 from the UK Department oi 
Health17 advocates that all nevvbom inỉants should receive 
vitamin K prophylaxis, both oral and intramuscular routes 
should be available, and that parents should be involved in 
the dedsion on which route is used. In healthy neonates oỉ 
36 weeks' gestatìon or over, licensed product iníormation in 
the UK recommends a dose of 1 mg phytomenadione as a 
single innamuscular injection soon after birth. Altema- 
tively, 2 mg may be given orally soon aíter birth. followed by 
a second dose of 2 mg at 4 to 7 days; a thừd oral dose oỉ 2 mg 
should be given to exdusively breast-fed babies one month 
after birth. In preterm neonates oỉ less than 36 vveeks' 
gestation, an inưamuscular or intravenous dose of 
400 micrograms/kg (maximum lm g) may be given soon 
after birth. The BNFC States that the intramuscular route 
should be used in those intants considered to be at particular 
risk for VKDB, and also suggests that iníants vvith cholestatic 
disease should be given eitber intramuscular or intravenous 
phytomenadione as oral absorption is likely to be impaired. 
A d d ũ io n a lly . s u b s e q u e n t  o ra l  doses a re  suggested  fo r 
neonates given an initial intravenous dose, in order to 
provide comparable prolonged protectlon to the intramus- 
cular route.

Other regimens have been investigated or are in use 
elsevvhete. One hospital in the USA has satisíactorily used, 
for many years, a single 2-mg dose given vía nasogastric 
ru be to neonaies aíter birth,1* aỉthough the American 
Academy of Pediatrics still advocates use of the 
intramuscular route." In Denmark. a 2-mg oral or 
ứmamuscular dose at birth followed by a vveekly oral dose 
of 1 mg during the first 3 months of Uíe has eãectively 
prevented any late VKDB in healthy breast-fed babies.1’ In 
the Netherlands a lower dose regimen of 1 mg orally or 
intramuscularly at birth, followed by 25 micrograms daily or 
1 mg vveekly bỹ mouth from 1 vveeic to 3 months oỉ age has 
been íound satisíaaory.20 Hovvever, a retrospective 
comparison oí dose regimens used in Denmark and the 
Netherlands revealed that the lovver doses used in the 
Netherlands did not provide protection against VKDB in 
breast-fed iníants with unrecognised cholestasis due to 
biliary aưesia.21 In Prance, for fomtula-fed neonates at no 
risk of haemorrhage, 2 mg ỉs given orally at birth, íollovved 
by a second dose between day 2 and 7; inỉants vvho are 
breast-fed are given weekly oral doses of 2mg until

The Symbol t  denotes a preparation no longer actively marketed
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cessatìon oỉ exdusive breast ỉeeding. For neonates at high 
risk of haemorrhage, however, the first dose is givẽn 
intramuscularly, or even by slow intravenous injection, 
according to the dinical State oí the inỉant1

Álthough phytomenadione crosses the placenta slowly 
and to a hmited extern, it is nevertheless recommended that 
pregnant women receiving drugs that are vitamin K 
antagonists (paitícularly antiepileptics) should receive 
phytomenadlone 10 to 20 mg daily bom  36 weeks of 
gestation.122 This is in additìon to the requữement that theừ 
neonates, vvho are at high risk of VKDB, receive 
intramuscular phytomenadione soon after binh. Matemal 
phytomenadione has been investigated as a means of 
improvbig vitamỉn K status in breast-ỉed neonates. In 1 
study,23 5mg daily for 12 weeks was eSective for this 
purpose.
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Adverse Effeđs and Precautìons
Inơavenous doses oỉ phytammadione ha ve caused severe 
reactíons. resembling hypersensitìvity OT anaphylaxỉs. 
Symptoms have induded íadal ũushing, svveating, chest 
constriction and chest pain, dyspnoea, cyanosis, and 
cardiovascular collapse; íatalities have been reported. 
Anaphylactic reactions have generally been assodated 
with an overly rapid rate of inhision but have also been 
reported even when the solution was diluted and inỉused 
slõwly. They are generally thought to be due to polyoxyl 
castor oil which is present as a suiíactant in some parenteial 
ỉormulations; reports oỉ su ch Teacúoas wjth íonnulaóons 
that do not contain polyoxyl castor oil aie rare (but see 
Hyj»ersensitivity, ,below).

Pain, swellỉng, and phlebitis may occur at the injection 
site when phytomenadỉone is given. Localised skin reactions 
induding atrophy or necrosis have been reponed after 
inơamuscular or subcutaneous injection of phytomena- 
dione.

Phytomenađione tonnulations solubilỉsed with ledthin 
and a biỉe salt should be given with caution to patients with 
severdy impaired liver hinction and to premature neonates 
weighing less than 2.5 kg, since the bile salt may displace 
bihrubin.

Giving menadữmt and menadiol sodium phoiphatt to 
□eonates, espedally premature iníantỉ, or to the mother 
during late pregnancy has been assodated with the

development in the inỉant oỉ haemolytic anaemia, 
hyperbilirubinaemia, and kemiaerus, and such use iỉ not 
recommended. Phytomenadione has a lower risk oí 
haemolysis. Menadione and menadiol sodium phosphate 
ha ve also been reported to cause haemolysis in padents with 
G6PD dehdency or vitamin E dehdency.

Breast ỉeedứig. Vitamin K is variably dismbuted into 
breast milk; a study íound phytomenadione concentra- 
tỉons in the fiist lOmL oỉ expresscd milk ('ỉore milk') to 
be lower than those in the last lOmL ('hind milk"). These 
changes may be related to the lipid concenơation, which 
ỉs higher in hind milk. Lipid compositíon also changes 
over the course o i lactation, with pronounced changes in 
the first week, and the authors proposed that a mechan- 
ism exists whereby vitamin K concentratìon in milk is 
higher in the first ỉew days of Uỉe so as to meet the neo- 
nate's nutritional requirements at a tíme when vitamin K 
status is precarious.1 The American Academy of Pediatrics 
considers1 that, as no adveise eỡects have been seen in 
breast-fed iníants vvhose mothers were receiving phyto- 
menadione. its use is thereíore usualỉy compatible with 
breast ỉeeding.
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Carcinogenicily. A case-control study ừom the UK1 sug- 
gested an increased risk of cancer in đũldren who had 
received vitamin K at birtb for the prevention of vitamin 
K deữdency bleeding (see p. 2123.2). A íurther study3 by 
the same authors indicated that this risk was assodated 
with intramuscular, but not oral, dosage, and was stron- 
gest io i childhood leukaemia. In respoose to these da ta, 
the British Paediatric Assodation recommended that the 
oral route should be preíerred for prophylaxis,3 whereas 
the American Academy of Pediatrics continued to advo- 
cate the ỉntramuscular route,4 and stìll does so, conduding 
there is no assotíation between this route and childhood 
leukaemia or other cancers.3

Subsequent studies from the USA,4 Sweden,7 Den- 
mark,7-* Gennany,’ and England10 did not conhrm an 
increased risk of childhood cancer, induding leukaemias, 
after the use of intramuscular vitamin K. Subsequently 4 
hirther studies were published.11"14 Two of these, a case- 
control study in Scotland11 and an ecological study in 
Britain,12 shovved no increased risk o! any cancers with the 
use of intramuscular vitamin K. A third case-control study 
in England and Wales13 found a borderiine assodadon 
bervveen intramuscular vitamin K and cancers, particulariy 
leukaemia. In the íourth study, a case-conơol study in 
northem England,14 theie was an increased risk (odds ratio 
1.79) o í acute lymphoblastíc leukaemia developing 1 to 6 
years after birth in childĩen who had received intramuscular 
vitamin K. In 1998 a review15 by an expert working group of 
the UK CSM conduded that there was no increased risk of 
solid tumours with vitamin K, and that, although an 
ìnaeased risk of Ieukaemia could not be exduded, observed 
results tvere compatíble with chance. Moreover. they could 
not identiỉy a plausible mechanism for a cardnogenic eữect 
oỉ vitamin K. Since then, a pooled analysis of case-conữol 
studies in Great Britain and Gennany14 íound no convindng 
evidence that vi ta min K given íntramuscularly was 
assodated with childhood leukaemia. A natíonal case- 
control study ứi the UK17 conduded there was no evidence 
that vitamin K, irrespectíve of the route, inAuenced the risk 
oỉ children developing leukaemia or any other cancer. ư 
there is any increased risk. it is likely to mandest only in a 
very srnaQ subpopulatìon who are at high risk íor some as- 
yet-unidentihed biologkal reason.1* The UK Department oí 
Health19 advocates either oral or iritxamuscular prophylaxis, 
and lecommendỉ that the parents should be involved in the 
dedsion on which róute is used.

1. Gỡkỉỉng J, tíaL  Pacỉois assođated whh chiỉdhood cancer ÌQ •  njtíonal 
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Efíeds on the blood. Cerebral anerial thrombosis devd 
oped in 2 patients with malabsorption syndromes due t( 
coeliac disease during ưeatment vvith vitamin K for severt 
dehdency of vitamin-K-dependent coagulation taCTors. Ar 
increased tendency to thrombotic events had previoush 
been reported to be present in patients with íntestina 
inHammatory disorders. It was suggested that if bleedinị 
did occur in such patients ưeatment should be witl 
plasma iníusions or small doses oí vitamin K but that vít 
amin K deũdency should not be speciGcally treated sinct 
a gluten-free diet or corticosteroids given íor the gasưoin 
testinal disorder will result in a gradual correction.1

1. Horholmen J. tt a i Ccrcbral ihrombosìs in 1W0 pitienis wiit 
nubbsoipiion syndrome treaied wiih viiamin K. BMJ 1980: 281: 541.

Hypersenshivity. Hypersensitivity reactions have beer 
reported after subcutaneous,1’5 inưamuscular,4 inơa 
venous,3'7 and oral7 use oí vitamin K, although the ind' 
dence is low.4-7

Subcutaneous doses are considered to pose less risk 0 
anaphylaxỉs than the inưavenous route;5 íatalities hav< 
been reported with inưavenous use.7 even aher low doses 
given slowly, and by dilute inhision.5-7 There has also been í 
íatality assodated with oral use.7 While anaphylactoic 
reactions have been attributed to the polyoxyl castor oi 
vehide,4-7 a direct immune mechanism has also beer 
proposed.7

Vitamin K itselỉ appears to be the antigen causing adverst 
cutaneous reactíons.3 Two types oí cutaneous reaction: 
have been described: pruridc. erythematous, eczematou: 
plaques usually occurring up to 2 vveeks after a dose, anc 
sderodeimoid morphea-like plaques, with or vvithou 
eczema, which may be delayed.1-3-4 In addition, there havt 
been rare reports oỉ diíhise maculopapular eruption. but tht 
reladonship of this reaction to vitamin K use has beer 
questioned.3 Despite reports that the ècxematous reactioa' 
resolve ỉaster than the sderodennatous reactions, 
persiỉtent eczema4 or pruritus has occurred.3

Treatment has been largely symptomatíc topical anc 
systemic corticosteroids and antíhistamines have beer 
used.1'3'4 For patients who ha ve previously reacted tc 
phytomenadione injections, the use of menadione either by 
úijection or by mouth has been suggested:3 cross-reactivitỊ 
was not antìdpated to be a problem. However, cross- 
reactions on patch testing have be en reponed.4 It has beer 
suggested that reactions to vitamin K in patients mi ghi 
signily underlying hepatic disease,1 although others belỉevc 
the condition is seen more hequently in patients with Iivei 
disease since they are often those requiring vitamin K .3

1. Getder SL, Fung MA. ỉndurated plaques on the arms of » 52-year-oỉc 
man. Anh Dermatoì 2001; 137: 957-62.

X Bui L  tí a i Skỉn reaction-to subcutaneous phytonadỉone inỉectỉons. Am . 
Heaiđt-Syữ Pharm 2004; 61: 407.

3. VVUkins K.tía L  Cutaneous reactỉons assodated with vỉtamin K|. J Cutar 
Mtd SưrỊ 2000; 4: 163-7.

4. Sommer s. tí  ai. Type IV hypersenàtivỉty to vicamứi K. Cơntatí Dermatửi 
200X 46: 94-6.

5. W]asow c  McNamara R. Anaphyỉaxis alter low dose intravenouỉ 
vỉtamin K. JBmers Mtđ 2003; 24: Ỉ69-7X

6. Riegert-Johnson DL. Vokhedc GW. The ỉnddence of anaphylaxlỉ 
ỉoQowỉng intravenous phytonadỉone {vitamin K|): a 5-yeaí retro- 
spective review. Ann Aỉũrgy Asthma Immunoi 200X 89: 40&-406.

7. Pỉore LD, tí ai. Anaphyỉactoỉd reactỉons to vỉ ta min K. J Thromt 
ĩhrombotyỉâ 2001; 11: 175-83.

Om dosage. UK licensed produa iníormation States that, 
while there is no knovvn dinical syndrome attributable tc 
hypervitaminosis of phytomenadione, adverse eriects have 
bẹen reponed after overdose in neonates and iníants, 
These indude jaun<fice, hyperbilirubinaemia, increases in 
liver enzyme values, abdominal pain, constipation, sofi 
stools, malaise. agitation, and skin emptions. Most adverse 
events were not considered to be serious, and resolved 
without any ưeatmenL
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Porphyria. The Drug Database for Acute Porphyria. com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centie Sweden, dassihes phytomenadione 
as not porphyrinogenìc it may be used as a drug ai fim  
choice and no precautions are needed. Menadione is not 
dassiSed.1
1. The Dnig Dttibase for Acute Porphyrie. Avalỉabỉe ac http://www. 

dnjgs-porphyria.org (accessed 07/10/11)

Interactìons
Vitamin K decreases the effects oỉ oraỉ anticoagulants (see 
p. 1535.3), and is used to counteract excesslve elíects oi 
these drugs, see Vses and Administration, p. 2122.3. 
Vitamin K may reduce the response to resumed therapy 
with anticoagulants for a week ôr more.

Pharmacokinetics
The fat-soluble vitamin K  compounds phytomenadione and 
menadione require the presence of bile ỉor their absorption 
bom the gastrointestinal tract; the water-soluble derivatìves 
can be absotbed in the absence of bile. Vitamin K 
accumulates mainly in the liver but is stored in the body 
only ÍOT short periods of ámc. Vitamin K does not appear to 
cross the placenta readiỉy and it is variably distributed ỉnto 
breast milk. Phytomenadione is rapidly metabolised to more 
polar mẹtabolites and is excreted in biie and urine as 
glucuronide and sulỉate conjugates.

Absorptìon. Absorption of phytomenadione bom the col- 
loidal (micellạr) preparation was more irregular and 
unpredìctablé aíter inuramuscular than intravenous dosage 
in healthy adults;1 when used as an antidote to anticoã- 
gulant. this ỉormulation should be given intravenously. In 
neonates, plasma phytomenadỉone concentrations were 
vvithin or above the adult íastíng plasma range 24 days 
after receivừig a single dose of the colloidal preparadon 
either orally (3mg) or inơamuscularly (1.5 mg).1

ỉ . Soedlrman JR, ctaL Phannacokinetío and lolerance oỉ inưavenous and 
ỉntramuscular phylloquinone (vỉtamỉn Kj) mỉxed micellcs ỉormulatíon. 
Bt J Qùt PHarmaal 1996; 41: 517-23.

2. Schubỉger G .ctaL Vitamin K| concemratỉon in breast-ỉed neonateỉ aítCT 
oral or imnmuscular adminiíiration ai ề ângỉe dose oỉ a new mixed- 
míctnar preparatíon of phyỉloqumone. J Pediatr Gtatromteroi Nutr 1993; 
16: 435-9.

Human Requirements
The minimum daily requirements of vitamin K are not 
dearly deũned but an intake of about 1 microgram/kg daily 
appears to be adequate. Vitamin K requirements in normal 
adults can be met hom the average diet and from the 
synthesis oỉ menaquinones (also known as vitamin K2) by 
bacterial action in the intestine. Vitamin K occurs naturally 
as phytomenadione (vitamin K,), ìvhich is preseni in many 
foods, espedally leaíy green vegetables su ch as cabbage and 
spinach, and is also present ìn avocado, meat, cow's milk, 
egg-yolk, and some cereals.
UK and us recommended dietary 'mtake. In the UK
neither a reỉerence nutrient in ta ke (RNI) nor an estimated 
average requirement (EAR—see p. 2046.1) has been set 
ỉor vitamin K although an intake of ỉ microgram/kg daily 
was considered to be both safe and adequạte for adults; a 
higher intake oỉ lOmicrograms daily (about 2micro- 
grams/kg đaiỉy) was betieved to be justified in inlants 
because of the absence of hepatic menaquinones in early 
tiỉe and reliance on dietary vitamin K alone. It was stated 
that all babies should receive prophylactỉc vitamin K at 
birth' and for hmher details conceming neonatal use, see 
Vitamin K Dehdency Bleeding. p. 2123.2.

In the USA. adequate intake levels have been 
determined to be 120micrograms daily for adult men and 
90micrograms daily for adult vvomen.2

1. DoH. Dletary rcícrencc vaiues íor íood energy and nutrients for the 
United Ktagdom: repon oí the pancỉ on dietary reỉerence values of the 
committce OQ medical aspects oỉ íood poìÌCỴ- Xcport an heaìih and ioàai 
subjeas4ỉ. London: HMSO. 1991.

2. Standỉng Cominittee on the Scientinc Evaluation oỉ Dietary Reíerence 
ỈDUkes of the Food and Nutritỉon Board. Dietary Refrrtna ìntaka for 
\itđm in A. *ửđmin JC anetàe. boron. chromàutu apper, iũdứte, inn. 
mmganae. motybdtnum, nkkei. Silicon, vanadium. and ZÙ1C. Washington 
DC National Academy Press, 2001. Also available at: http://www.nap. 
edu/openboolc.php?ỉsbn«ỡ309072794 (accessed 21/07/06)

Preparations
Proprietory Preparolions (details are given in Volume B)
Singểe ingrađant Preparatioiu. Arg.: Kl; Konakion; Mestil-Ka; 
Rupelc AustraL: Konakion; PM Ausphyllo; Austria: Konakion; 
Bdg.: Konaldon; Vitamon K; Braz.: Kanakion; Kavit; Mena- 
đion; Vikatron; Vita K; Chile Aunderm K2f; Konakion; chmar. 
Glakay (H /lH ); Kai Nai Jin (9171±); Cz.: Kanavic Demn.: 
Konaldon; Menadion; Fin.: Konakion; Ger.: Ka-vit; Kanavitt; 
Konaldom Gr.: Kapavit; Konakion; Hong Kong\ Auridermt; 
Konaltíon; Uni-Menadolt; Univitan Kl; Hung.: Konakion; 
Indũr. Injefc K-Nat; Kapilin; Kenadion; KVt ĩnãon.: Neo-K; 
/ri: Konakion; israel: Konakion; ItaL: Konaldon; Vĩta K Plus; 
Jpn: Glakay; Kaytwo; Kaywan; Malaysúr. Kisaa' Konakion;

Aíet.: DanapriL' Dionadion; K-50: Konakiont; Royken; Neth.: 
Konakion; Norw.: Konakion; NZ: K-Thrombìnt; Konakion; 
Phữipp.: Clotigent; Cycomin; Hema-K; Hemadone; Hemo-Kt; 
Kona-K: Konakion; Vitakay; PoL: Viucon: Port: Kanakion; 5. 
Afr.: Konakíon; Singapore. Konakion; Spaừi: Kaergona Hidro- 
solublet; Konakion; SwaL: Konaldon; Switz.: Konakỉon; Thai.: 
Glakay; Konaldon; KP; Turk.: Konakion MM; Libavit K: Vỉ- 
Plex K: UK: Konakion; Neokay; USA: Mephyton.
Muhi-ingrediant Praporations. Arg.: Aderogyl; Estreptocarbocaí- 
tiazob Estreptocarbocaftlazol; Kacemdn; AustraL: Bone Ma trúc 
Support’ Nunibone: OsteoEze Bone & Joint; PM Klddiecah PM 
NextG Cal; Vítalipid N: Austria: Vitalipid; Belg.: Vitalipid; Chile. 
Hepabib K-Geb Katin; Microret Kt: Vitalipid N: China: Vttalipid 
N Zhi Wei Bao (Slií®); á . :  Vỉtalipid N; Detũn.:
Vitalipid; Fin.: Vitalipid; Fr.: Vitalipide; Ger.: Vitalipid; Gr.: 
Vitalipid; Hong Kong: Vitalipid N; Hung.: Viulipid; India: 
Cadisper C; CKPỷ; Gynae-CVP; Gystat; Kalpastícỷ; Siodirome; 
Styptodd; Styptocip; Indon.: Biocal-95; Cal-95: Caldviton; Cal- 
plex: Calvitos; Hi-Bone; Ossovit Plus; Ossovit: Phoscal; Steopor; 
Vitaiipid N: Irt: Bio-Caldum + Dj + Kf: Vitlipid N; brael: Vita- 
lipid N; Itaỉ.: 3MÍ1; Dicovìt DK; Diơevit K; Nadione: Vitalipid; 
Malaysia: Vitalipid Nf; Mex.: Anadekint; Hemosin-K; MỈCTO- 
kaf; Microret K; Neth.: Vitintra: Norw.: Vitalipid: NZ: Vitalipid; 
PoL: Vitalipid N; Port: Vitalipid; Rus.: Vectrum Calcium (Bex- 
TpyM Kaakmiỉi); Vitalipid N (BtmnHnHa H); S.Afr.: Vitalipid; Sin
gapore. Vitalipid N; Spain: Vitalipid; Swtd.\ Vitalipid; Switz.: 
Vitalipid N; Thai: Bio-Calcium + Dj + K; Siduol; Vitalipid; 
Turk.: Vitalipid N; UK: Vitlipid N; ukr.: Osteoartisi Max 
(OcreoapnnH Maicc); USA: OstiGen; REQ49+; TheraCal D; Viac- 
tiv Calciumt.
Phannocopoeial Preparatians
BP 2014: Menadiol Phosphate Injection: Menadiol Phosphate 
Tablets; Phytomenadione Injection; Phytomenadione Tablets; 
USP 36: Menadiol Sodium Diphosphate Injecrion; Menadiol 
Sodium Diphosphate Tablets; Menadione Injectíon; Oil- and 
VVater-soluble Viumins Capsules: Oil- and VVater-soluble 
Vitamins Tablets; Oil- and Water-soluble Vitamins with Minerals 
Capsules: Oil- and VVater-soluble Vitamins with Minerals Tablets; 
Oil-soluble Vitamins Capsules; Oil-Soluble Vitamins Oral 
Solution; Oil-soluble Vitarpins Tablets: Oil-Soluble Vitamins 
with Minerals Capsules; Oil-Soluble Vitamins with Minerals Oral 
Solution; Oil-Soluble Vitamins with Minerals Tablets; Phytona- 
dione lnjectable Emulsion: Phytonadione Tablets.

W h e y
Milk Plasma; Milk Serum.
CAS — 92129-90-3 (whey protein).
UNII — 8617Z5FMF6.

Proỉile
Whey is the liquid remaining aíter milk has curdled or been 
strained. It contains laaose, proteins, vitamins, and 
minerals and has been used as a nutrítional supplement. ỉt 
has also been used in skin-care Products. Commercially it is 
used as a source of laaose and laaic acid.
Reviews.

1. Marshall K. Therapeutic appiicatỉons oí whey protein. Altem Metl Rcv 
2004: 9ĩ 136-56.

2. Yalọn AS. Emerging therapeutìc potemỉaỉ of whey proteins and 
peptides. Curr Pharm De? 2006; 12: 1637-43.

3. Kríỉsansen GW. Emerging heaith propenies oỉ whey proteỉns and their 
dinical impỉications. J Am Call Nutr 2007ỉ 26: 713S-723S.

Preparations
Proprietqry Preparotions (details are given in Volume B)
Single-ingredient Preparatìons. Arg.: Bio-Prot; Indon.: Oermylex; 
ỉta l: Balsamo Primi Oenú.
Muhi-ingredient Praparation*. Arg.: Lactacyd: AustraL: Homme- 

I F; Chile. Lactacyd: china. Laaacyd (HI#)?); Hong Kong-. tac- 
ucyd: India: Kiddis: Indon.: Laaacyd: Ital.: Lactacyd Oerma: 
Lactacyd Intimo; Malaysia: Lactacyd; Philipp.: Lactacyd; Singa
pore. Lactacyd; Thai.: Lactacydt.

D r íe d  Y e a s t
Brewers' Yeast; Cerevisiae Fermentum Siccatum; Faex 
Siccata; Fermento de Cerveja; Levadura desecada; Levedura 
sẻca; Levure de Bière; Saccharomyces Siccum; Trockenheíe; 
Cymẽnbie ũpohom. .
Pharmacopoeias. In Jpn.

ProỊilẹ
Oried yeast consists oỉ unicellular íungi belonging to the 
íamily Saccharomycetaceae, dried by a process that avoids 
decomposition of the vitamũis present. The chief spedes are 
Saccharomyces certvừiat, s. carlsbergensá, and s. monacertỉừ. 
Dried yeast contains thiamine, nicotinic add. riboũavin, 
pyridoxine, pantothenic add, biotin, íolic add, cyanocobal- 
amin. aminobenzoic add, inositol, and chromium.

Dried yeast is a rich source of vitamlns of the B group. It 
has been used íor the prevention and treatment oí vitamin B 
dehdency in oral doses of 1 to 8 g daily.

Yeast may be enriched by grovving it in the presence of 
various minerals. Chromium-enridied yeast (chromium 
yeast), ữon-enriched yeast (iron yeast), selenium-enriched 
yeast (selenium yeast), and zinc-enriched yeast (zinc yeast) 
have been used as dietary supplements.

Yeast is an ingredient oi some preparations for treating 
haemorrhoids, and some preparatíons intended to restore 
normal gastrointestinal flora (see Probiotics, p. 2596.3). 
Yeast is widely used in brevnng.

Antibkrtic-associatod colHis. Although other organisms, 
induding Candida spp., have been implicated in antibiotic- 
assodated diairhoea, colonisation oỉ the colon vvith Clostri- 
dium diỊỊiáĩe. a toxin-produdng Gram-positíve anaerobe, is 
the most common identifiable cause oi antỉbiotỉc-asso- 
dated colitis (p. 183.1) and pseudomembranous colitis. 
There are reports oỉ benefit with dríed yeast in patients 
with c. dỊ/ỊMí-assodated diarrhoea;1-1 commerdally avail- 
able brewérs' yeast tablets were used, at a dose oi 3 tablets 
three times daily (strength' unspedfied), in 3 patients 
rehactory to Standard treatment,1 or as adịunctíve therapy 
ÚI ỉ 1 patients, usừig the same dose.2

1. ScheOenberg D. etaL  Tieaonent of ơostridiam diỉũòỉe dỉanhoea with 
brewer's yeãst. la n a t 1994; 343: 171-2.

2. Barthram ỉ .  et a l Purther researcb warramed. Pharm J 1997; 259: 371.

Preparations
Proprietary PreparaHons (details are given in Volume B)

Single-ingretỉient Pigptirolions. Braz.: Lcvcdop CạncuL: Action 
0  Gt: Ỏiìmr. Ebios (Í*)R ); Fu Xi Kang Xi Wd Er
(ĨSẳt/K); Denm.: SelenoPređse; Fr.: Chromasveltt: Ger.: 
Eubiol' Hamadin N; Hefekapselnf; Omnìílora Akutt; Perocurt: 
Peromycest; Santax Sf; Yomogè Hung.: Bio-Strath; India. 
Laviestt: Indon.: Bio-Strath; ItaL: Zimocel; Mex.: Levitusa; PoL: 
Ceroselt; Rus.: Vitanam (BHTanax); Switz.: SanaĐon Thai.: 
Brewers Yeast' UK. Bio-Strath; Ukr.: Micerol (Mmtepoa)f.

Muki-ingradieni Praparatioos. Arg.: BƯena; Indian Health - 
Levadura; Kaxbonetas+Ĩ RNA DNA; Tonovital Plus Antioxi- 
dante; TotalQora; Tricomax; AustraL: Cold & Flu ReUeb Hair 
Skin & Nails; Austria: Aktivanad: LevurinettenỶ; Spertí Pra- 
paration H; Braz.: Leveglutan; Pantogan Canad.: Floradix Kin- 
dervitalt; Horadix Tabt; Kyolic 101f; Multì Enzymet: Nervrite: 
Optibiolt: Preparation H; Right Choice AM+; Ultra-Vit Plust: 
Chile. Biogenol; Cellvitalt; Sperti Preparatỉon H; Cz.: Merz Spe- 
zial+; Preparatíon H; Revalid; Fr.: Actisou&e; Alpharegul 
Femme; Caldlone VUamin D> Caldíortet; Caldlorte: Carbole- 
vure: Fordcal Vitamine D3f: Levure Orf: Notrinot; Phytopha- 
neret; Selenium-ACE-h Solacy; Spasmag; Tranquilũnagt; Ger.: 
Aktivanad-N: Dia-Aktivanad-N; Eulatin NH; Pantovigan Gr.: 
Preparation H; Hong Kong: Men Spezialf; Pantogar; Revicon; 
Hung.: Epasel; MetaboL' Revalid; Sperti Preparation H; Szelen 
+C; India: Apenic Cypon; EUerri' Genozyme; Hapeast; Med- 
ithane; Miproten; Plastules B-12; Indon.: Bio-Strath; Lycoxy; 
Maxivit; Oxypen; Pantogan ProBi; Yeastaíort; Irt: Preparation 
Ht: Israel: Preparadon H: ItaL: Biomineral 5-Alfa; Carlosid; 
Eu-Vlsus; Eurogel; Plorelax: Lactisporin; Lactivis; LactoIUe; Lac- 
tovit: Lievitosohn; Lievitovit; Preparaáone H; Vigogel; Viưeo- 
lux; Malaysia: Evelle; Revicon; Seresis; Mex: Seresis: Neth.: 
Sperti Preparation H; Phũipp.: Lungcaứe Plus; Nutiicap; Nutri- 
growt; Revicon Fotte (Improved); Thlnber Rber Complext; 
PoL: Vegevit B|j; PorL: Spertì Preparacao H; Rus.: Antioxycaps 
with Selenium (AHiHOKCBxanc c  CeaeHOM); Doppelhen Selevit 
(Honnemrepn CeneaHT)t; Pantovigar (ĩlaHTOBnrap); Preparatìon 
H (IlpenapeSiiiH SJlfr.: Preparation Ht; Selenium-ACE;
Vitaíorce Nutri-B-h Singapore. Bios Lite: Evelle: Pantogan Pre- 
paration H; Revicon; Seresist: Vitaton; Spaùr. Preparadon H+; 
Switz.: Carbolevure; Men Dragees Spedalest; Pantogar; Reva- 
lid+; Sperú Prepatation Hỷ; Strath Gouttes contre la toux; 
Strath Gouttes pour 1'estomac Strath Gouttes pour le (oie el la 
bile; Strath Gouttes pour le nerís et contre rinsomnie; Strath 
Gouites pour les muqueuses: Strath Gouttes pour les reins et la 
vessie; Thai.: Cnnvits: Polybee: Revicont; Turk.: Pantogan UK:
Bio-Scrath A rtichokc F onnula ; Bio-Scrath V aỉeiian Form ula; 
B io-Strath W illow  Form ula; B rew ers Yeasu P reparation  H; Se- 
Pow en T onic Yeast: T ravelbac Yeast Vite; Ukr.: R toval Cap- 
sules (<t>HT08aa xancyau); OxyLic (OxchHhk); Pantogar 
(ĩlaHTorap); Revalld (P n a m a ); V ĩtrum  Cardio (BirpyM KapaHo); 
USA: P reparation  H; Rectagene M edicated Balm: W yanoids 
Relieí F a a o r  Venez-: Nutricap: Opnbìol; Selene: Uvagen: Vita- 
lux.

Z e a x a n t h in
Anchovyxanthin; E161(h); Zeaxanthol; 3eaKcaHTWH. 
(3/ĩ3'fí)-P4ỉ-Carotene-33-cliol.
C»H5íOj=568.9 
C4S —  144-68-3.
UNII —  CVOIB81ỌRO. .

Pharmacopoeias. us has jneíữ-zeaxanthin.
USP 36: (meso-Zeaxanthin). mero-Zeaxanthin consists 
chieíly of the 3R,3'S-isomer of zeaxanthin. It contains not 
less than 80.0% oí total carotenoids calculated as 
zeaxanthin and not less than 74.0% oi zeaxanthin, 
calculated vvith reíerence to the anhydrous drug. Store in 
airtight containers. Protea from lighL

The Symbol t  denotes a prepararion no longer activeỉy marketed

http://www
http://www.nap
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Proỉile
Zeaxanthin is a naturally occuning carotenoid that iỉ 
promoted as a dietaiy supplement for age-related macular 
dcgeneration (p. 880.2).
R e fe re n c e s .

1. Maies>Pezỉznao iK đ a L  Tbe bođy oí evỉdence to support a prơtectíve 
role foc ỉa td a  and xeaxaathỉa In delxyỉng chronk dbêase: ơvervỉevr. J 
Nutr 2002; 132 {sappỊy. 518S-524S.

2. MazaffaiỉebM,ÀÃĨTÌieroỉeofthecarotenoidsr hitdsaĐdzeaxanỉhỉii. 
fcn protecting agaỉnst age-relaied macnlir degenentkm: a revicw based 
on comroversial evỉdeDce. Nutr J  2003; 2 :2p.

3. Hartmann D, tíđL  PUsma kínetícs of 2faxanthin and 3'-dehydro*lutdii 
*fter muhỉple oml đoses of syntbetic zeaxanthỉn. Am J ơờt Nutr 2004; 
79:410-17.

4. Thumham Đí. itaL  A  suppỉemenutỉoo study ỉn human subjects wỉỉh a 
combinatỉon oí meso-zeaxanthiQ, <3R,3'R)-zeaxanihin and 
(3R.3fR.6/R)-lutdn. Br J Nuữ 200S; 100: 1307-14.

5. Zeỉmer M, ữ  a l Kun- und mittelírístìge Andemngen der makuỉỉrcn 
Pỉgmentdkbte iníolgc der SupỊdcmcntation mỉt Luteỉn und 2eaxantbấD 
sòwic Xoandoxidanrien: dle LUNA-StucHc. Ophíhaimoloỹe 2009; 106: 
29-36.

6. Roberts RL đ ai. Luteỉn and Teaxanthin in eye and sldn Health, ơin  
Dematol 2009; 27: 195-201.

7. Stringham JM, a  ÓL The inAuence of dỉetary luteỉn and zeaxanthỉn on 
vỉsual períonnance. J Food Sá 2010; 79: R24-R29.

Preparations
Proprietary PiBporolioiiị (details are givtn in Volume B)
Mukéingradiant Preparotíons. AustraL: Lutein-Vision Advanced; 
Catutd.: ICaps Lutein and Zeaxanthin; Vision ex; Chile. Vision 
Tabs; Pr.: Diỉravision; Lero Pervulane; Macula; PieserVision; 
Sun Vue; Trioptec Visioprev; Hong Kong: Ocuvite; Vĩsionext: 
Indìa: GV-24; I-Lute; I-Site: Lutìvic Lycocare; Lycolact plus; 
Ocuừec Ocugold; Oxy-V; Indon.: Ervision; Eyebright; Eyevit; 
Kapsec Lubire; Lutevic MatoQam; Matovit AX; Matovit Pdty; 
nutrivision; Nưvision; Optúnax Plus; Provievv; Redvit Plus; 
Retop; bi.: Ocuvitet; ỉtaL: Astan Connivea; Eureún Duo; Mac- 
vit; Meralut; Troca Vĩt; VisuQlO; Zeadema Crono; 2eadema; 
Maiaysùc. Eurobio Bin-Vmnair: M a.: Drusen; Icaps; Optivỉsion; 
Sneivic Pkãipp.: Nutricap; Ruỉ.: Complivit Ottalmo (KokauDOHT 
OịrranBMo); singapore i-Vitein,- Icaps; NutnvisionỶ; Ocuvite 
Adult 50+; Optíbiol; Vísionert; Thai: Ocuvite; VK: Icaps; Ukr.: 
Ocuvite Complete (Onoaairr Komoiiht); Ocuvite Lutein Pone 
(Onoaaôr JIkjichh ệopre); Oko-Health (Oso-xenc); Optix 
(Oơnocc); Optix Porte (OuiBBC <Dopre); Vitrum Foreyes (Bmpyx 
<bopaã3); Vĩtrum Poreyes Porte (BiipyM (bopaib <bojrre); USA: 
Cardlo Tone; Clinical Nutrients 50-Plus Men; Fitness Tabs for 
Men; Pitness Tabs for Women; MacuTritíon; Ocuvite Eye + 
Multi; Preservision Eye Vitamin; REQ49+; Veneí.: Vỉlox: Vitavi- 
áon.

Zinc.. ___.
Cynk; 2ncum; 2nk; LịMHií .
Zn=6S38 
ơ s  — 7440-66-6.

■■ UN1Ị - -  M(2Q7WSJzịhc); Ị3SỊS8SF37 ặinc ion):

Z ỉn c  A c e ta te
Qnk-acetítTdìhidral; Qnkoaeetatas.đihidratas.Cynìai CKMn;' 
E550; Gctan_ãneởìatý dihydrác Sinkkiasetaatti; 2nc (acétate 
de) dịhydratér2nc;fãGẹtatĐ de; 2nd Acetas,- 2nâ.Acetas 
DihydneuặrZ Î<acẹta(;ẢLièTaT UMHKa; yKcycHOKMOibiii LỊmhk.

Ĩ 5  'í  \ J'

CA5~-Ị~: 557-34-6 ‘ (ẩnHydrous ãnc acetate); 5970-45-6 (zìnc 
acetate dihydratẽl* .
ATC~Àl6AX0S^u:
ATC Vet — QA16AX0Ì' r
UNII —  FM5526KƠ7A' (ánc aọẹtate dihỳdrate); H2ZEY72PME
(dnhydiớíã^nc á ệ é t a t Ị " _  ’.....

NOTE. Zinc Acetate, Basic is rlNN.
Phannacopoeias. In Bur. (see p. viỉ) and us.
Ph. Bur. 8: (2ỉnc Acetate Dihydrate; Zinc Acetate BP 2014). 
A white or almost white, aystaHine povvder or leaAets. 
Preely soluble in vvater; solublẽ in alcohõl. A 5% solution in 
vvaterhas a pH oỉ 5.8 to 7.0. Store in nomnetallic containers. 
USP 36: (23nc Acetate). White crystals or granules having a 
slight acetous odour. Is sligbtly eíĐorescent. Soluble 1 in 2.5 
of water and 1 in 30 of alcohob ừeely soluble in boiling 
aicohol. pH oỉ a 5% solution in water is betvveen 6.0 and
8.0. Store in airtight containers.

Z in c  C h lo r id e
Qilõrid, aneền ^ . Qnk-kloild; Onko chlondas; Cynku 
chlõre^ Sịnkkiãbndií.anc, chlorure de; Zinc, doruro de; 
Zitrá^citlondộròK3nẹun5;€hlọratum; Snkchlorid; Zink)dorid; 
XnopMỢbịS ^iki?4ốtHia»Xnopttfl. ■ '
Zna^t3§3 ’ *
CAĩ— 7646-85r7g%t‘-ử, - -  -
ATC^ B0& ÀÍ2^(rp>ì^
ATC m — QBOSXAir^
UNir—  86Q357Ư6& *" "

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.

AU cross-reíerences reíer to entries in Volume A

Ph. Eur. 8: (Zinc Chlonde). A white or almost white, 
delỉquescent, crystaUine povvder or cast in vvhlte or almost 
vvhitesticks. Very soluble in vvraten freely soluble in alcohol 
and in glycerol. An approximately 10% solution in vvater 
has a pH of 4.6 to 5.5. Store in nonmetallic containers. 
USP 36; (Zinc chloride). A vvhite or practically whlte, 
odouiỉess, crystalline povvder, or white or practìcaUy vvhite 
crystaUine granules. May also be in porcelain-Iike masses or 
mõulded ỉnto cylinders. lt is veiy dẽllquescent. Soluble 1 in
0.5 oỉ vrater, 1 in 1.5 oỉ aỉcohob and 1 in 2 óf glycerol. Its 
solutíon in water or in alcohol is usuaUy slightly turbid. but 
the turbidity disappears when a smaU quantity oỉ 
hydrochloric add is added. A 10% solution ỉn water is 
add to litmus. Store in airtight containers.

TurbidHy. Zinc chloride almost alvvays contains some oxy- 
chloride which produces a slỉghtly turbid aqueous solu- 
tion. Turbid Solutions, except when intended for 
ophthalmic use, may be deared by adding graduaUy a 
smaU amount of dilute hydrochloric add. Solutions oỉ zinc 
cbloride should be ũltered through asbestos or sintered 
glass, since they dissolve paper and cotton vvool.

Z in c  C it ra te
2n c Citrate Trihydrate; LịMTpaT LlMHKa. 
2^Hydroxý-í,2 3 i 3ropaneừicarboxylic'acid ánc sạlt. / 
C,2H1óOI4Zn33H20=628.4 
CAS — 546-46-3.
UNII — K72I3DEX9B (anhydrous zinc dưate); GNM26GAX7R 
(znc tíữate ữihydrate).

Pharmacopoeias. In Chùi, and us.
USP 36: (Zinc Citrate).

Z in c  G lu c o n a te
2nq'glucọnate de; Zinc, glucónato de; 2n d  gluconas; 
2nkgkiCọniat LịHHKa DuoKOHaT.
C|2H a014Zn=4S5.7 . . . . . .
CAS — 4468-02-4..
ATC —  ÁỈ2CB02 
ATCVét — QA12CB02 
UNII —  U6WSN5SQ1Z

Pharmacopoeias. In Oàn.. Eur. (see p. vii), and us.
Ph. Eur. 8: (Zinc Gluconate). A white or almost white, 
hygroscopic, crystaUine povvder. Soluble in vvater; 
practically insoluble in absolute alcohol and in dichỉor- 
omethane. Store in non-metallỉc. aứtíght containers.
USP 36: (Zinc Gluconate). white or practìcally vvhite 
povvder or granules. Soluble in vvaten very slightly soluble 
in alcohoL pH of a 1 % solutíon in water is betvveen 5.5 and 
7.5.

Z in c  L a c to te
2n c Dilactate; 2nc Sarcolactate CS-isomer).
QH,o06Zn=2435
CAS-  554-05-2; Ĩ6039-53-5.
UNII — 2GXR25858Y.

Z in c  S u if a t e
2 n c :;suHãto de; ỢnkD Sũlfat Cinko sulfatas; Onk-szulfăt; 
Cynktráarôan; SinkklsuHaatti; Síran ãnecnatý; 2 n c  sutíảte' 
,dẹ;,2 nc guỊphate; 2 nci'sulfes;2 ncum3 ul)ịjpcurns2 nksulfat7; 
CẹpHOKHCíỊHMíLlMHicHMHKa Cym>4wri í. í- v ,"

ÌỐ ?  . •’ c
ĨAS^-^^S^ữ-íarứíydroùi. zmc~súlfaré); 7446i2O-0 (znc- 
sulíáte hẽịxcihỹdrateĩ' k*Xĩ>í*r
W € —-7Ờ2CB0ir~r^r 
ATC Ver^p;QAĩ2CB0l. - -.ì. t r
UNII ̂ SSDSOHỌm (zinc sulữte); 0l6Zĩ3Xỳfo (anhydrọùi 
iitíc * svlfcrề}fiíỈPTX099XSFl (zmc '-'íuìtatè 'monohýdrơte); 
NS7JI2K7WP Ộdii:sũlfiĩtẹ heptàhỳdtatè).^% J^  ,> ' . -
NOTE. 'White vitriol' or 'vvhite copperas' is crude ánc sulíate.

zsu  is a code approved by the BF 2014 ỉor use on single 
unit doses of eye drops containing zinc sulỉate where the 
indiviđual Container may be too smaU to bear aU the. 
approprỉate ỉabelling inỉormation.
Pharmocopoeias. In Chin., Eur. (see p. vii), Jpn, and Vĩrt.
Eur. also indudes the monohydrate and the hexahydrate. 
us indudes the monohydrate and the heptahydrate in one 
monograph.
Ph. Eur. 8: (23nc Sulỉate Heptahydrate; Zind Sulỉas 
Heptahydricus). Colourless, transparent, crystals or a white 
or almõst white, crystalline powden eỉũorescent. Very 
soluble in vvater; practically insoluble in alcohol. A 5% 
solution in vvater has a pH oỉ 4.4 to 5.6. Store in nonmetaỉlic 
aừtight containers.

Ph. Eur. 8: (Zinc Sulíate .Hexahydrate; Zind SuUa i 
Hexahydricus). Colourless, transparent, crystals or a whit.: 
OI almost white. crystalline powden eíũorescent. Ver ' 
soluble in  vraten practically insoluble in alcohol. A 5°/ 
solutíon in vvater has a pH of 4.4 to 5.6. Store in nonmetalli : 
airtight containers.
Ph. Eur. 8: (Zinc SuUate Monohydrate; Zind Sulỉa 
Monohydricus). Colourless, transparent, crystals or a whiti 
or almost white crystalline powder. Very soluble in watei 
practically insoluble in alcohol. A 5% solutíon in water ha 
a pH oí 4.0 to 5.6. Store in nonmetaUic containeis.
USP 36: (Zinc Sulíate). ỉt contains one or seven molecules o 
water oi hydration. Colourless, transparent, prisms, orsmal 
needles. May occur as a white, granular, crystalline povvđer 
It is odourless and is eỉUorescent in dry aừ. Very soluble ii 
vvater (heptahydrate); ứeely soluble in water (mono 
hydrate); practícaUy insoluble in alcohol (monohydrate) 
ìnsoluble in alcohol (heptahydrate); treely soluble ir 
glycerol (heptahydrate). Its Solutions are acid to litmus 
Store In airtight containers.

U ses a n d  A d m in isừ a tio n
zinc is an essential element of nutrition and traces are 
present in a wide range of foods. It is a constituent of many 
enzyme Systems and is present in all tissues. Features of ZÚK 
detidency indude grovvth retardation and deỉects oi 
rapidly-dividing tissues such as the skin, the immune 
System, and the intestinal mucosa. Water-soluble àn c  saltỉ 
are used as supplements to correct n n c  deHdency; foi 
example, in malabsoiption syndromes, du ring parenteral 
ỉeeding. in conditions vvith increased body losses (trauma, 
bums, and protein-losing States), and in acrodermatitis 
enteropathica (a rare genetic disorder characterised by 
severe zinc delỉdency). They have been tried in the 
ưeatment of a large number of conditions that may be 
related to zinc deũdency.

Doses ol zinc salts are usually expressed in terms of 
demental tinc and the íoUovving salts contain about 50 mg 
of zinc
• ánc acetate (dihydrate) 168 mg
• ánc chloride 104mg
• rinc dtrate (trihydrate) 160mg
• rinc gluconate 348 mg
• ZÚ1C lactate 186 mg
• zinc sulỉate (heptahydrate) 220 mg
the approximate number of millimoles of zinc contained in 
tbese sãlts are:
• 4.6 mmol in 1 g ãnc acetate (dihydrate)
• 7.3 mmol in 1 g zinc chloride
• 4.8 mmol in 1 g zinc dtrate (trihydrate)
• 2.2 mmol in 1 g õnc gluconate
• 4.1mmol in lgrinclactate
• 3.5 mmol in 1 g rinc sulỉate (heptahydrate)
In defiáency States, zinc is usualỉy given orally as the 
sulíate, the sulíate monohydrate, or the gluconate, in doses 
of up to 50 mg of elemental zinc three times daily. When 
intra venous supplements are requừed. ^nc chloride or ãnc 
suỉỉate may be given; a suggested dose for parenteral 
nutritionis6.5mgofelementalzinc (lOOmicromoles) daìly.

Oral ánc salts, commonly the acetate, may be used as 
copper absorption inhibitors in W iỉson's disease 
(p. 1567.3). The usual adult dose is 50 mg three times 
daily up to a maximum oỉ five times daỉly. An eữective dose 
in pregnant women is usuaily 25 mg three times daily; 
hovvever, dosage ỉs adjusted based on copper concentra- 
tions.

For doses in children. see Administiation in Children, 
below and Diarrhoea, under Detidency States, p. 2127.2.

2nc suliate is used topicaUy in a variety oỉ skứi 
conditions mainly for its astringent properties. The 
insoluble zinc salts, commonỉy the oxide (p. l 729.1), are 
used similariy. A 1.2% solution oỉ ánc acetate is used 
topicaUy with erythromydn in the aeatment of acne 
vulgaris (p. 1682.2). Zinc suUate is also used as an astringent 
in eye drops. 33nc chloride has been used for its powerful 
caustic and astringent properties, usuaUy in very dilute 
solutíon, in, ỉor exampĩe, mouthvvashes. Zinc dtrate and 
zinc lactate are used in preparations ỉor oral care and as a 
dietary supplemenL

Polaprezinc (p. 1879.1) is also used as a source of zinc. 
Homoeopathy

Zinc and its salts have been used in homoeopathic 
medidnes.

Administration in children. Zinc can be given to children 
to prevent and treat detidency or as a copper absoiptìon 
inhibitor in Wilson's dỉsease (p. 1567.3). The íoUovving 
doses are expressed as elemental zinc.

In deíidency States, zinc can be given oraUy according 
to vveight:
• less than 10 kg, 22.5 mg daily
• 10 to 30 kg, 22.5 mg once to three times daily
• over 30 kg, 45 mg once to three times daily
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The BNFC suggestỉ an oral dose of á n c  1 mg/kg daily for 
neonates.

When intravenous supplements are requừed, suggested 
doses oỉ zine ỉor childrẽn vary betvveen counưies. UK 
licensed product inỉormation recommends a dose oỉ 
250 micrograms/kg (up to a maxúnum o£ 3.75 mg) daiỉy 
for children vveighing 40 kg or Iess; children weighing more 
than 40kg should receive the adult dose (see p. 2126.3). In 
the USA. licensed produa iníormatìon reconunends a dose 
of 300 micrograms/kg daily ỈOT preteim neonates vveighing 
up to 3 kg, and 100 micrograms/kg daily ỉor fuU term infants 
and children up to 5 years. Adult doses may be used in older 
children.

In W iIson's dlsease, ánc is given orally according to 
age:
• 1 to 6 years, 25 mg twice daily
• 6 to 16 years and body-weight under 57 kg, 25 mg three 

tứnes daiỉy
• over 16 yéars or body-weight above 57 kg, 50 mg three 

times daily
For acrođerm atitis enteropathica, the BNFC suggests an 
initial oral dose o i ãnc 0.5 to 1 mg/kg tvviee daily for all ages 
(the total daily dose may altematlvely be given in 3 divided 
doses).

Por oral zinc doses recommended in the management oỉ 
acute diạrrhoea in children, see below. Zinc sulỉate may also 
be applied topically, see Uses and Administration p. 2126.3.

Ago-rekrtad mocukir degeneration. High doses of dietary 
sùpplemenịs such as betacarotene, vitamin c. vitamin E, 
and ãnc aire being promoted for preservation o! Vision in 
the eldérly but thete are no data to suggest any beneht for 
patients vvho do not have age-related maculãr degenera- 
tion or have only mild disease and such treatment is not 
necessarily hannless.1 For hirther details, see under Beta- 
carotene, p. 2051.2.

ỉ. Anonymous. Antioxidam vỉtamỉns and 2Ỉnc íor macular degeneration. 
Meé Lta D ntp Tker 2003; 43:45-46.

Common coid. Zínc salts have been tried (orally or intra- 
nasally) in the ưeatment oỉ the common cold (p. 951.1) 
with vaiỉable results.1'* A systematic revievv o i randomised 
studỉes (conducted in upper-middle and high-income 
counaies, where zinc deOdency is uncommon) íound that 
oral zinc reduced the duration and severity of common 
cold symptoms when used therapeutically, and that it 
reduced the inddence of the common cold in healthy chil- 
dren when used prophylactìcally. However, no firm 
recommendations could be made regarding the dose, for- 
mulation, and duration that should be used.10

1. Mo&sad SB. et ai. Zinc giucorưte lotcnges fof ơeaũng the common cold: * 
randoraixed. double-blind, placebo-comrolled study. Ảrm haem Mtd 
1996; 125: 81-8.

2. Macknỉn ML. tí ai. Zỉnc giuconatc lozenges ỉor treating ihe conunon coỉd 
in children: a randomỉzed conooỉkd triat. JAMA 1998; 279: 1962-7.

3. Pra$ad As. et ai. ữuratíon o/ symptoms and plasma cytokine levds ỉn 
patíents with tbe common coỉd ưcatcd with zỉnc aceu tr a randomlzed, 
doubỉe-blind. pUccbo-controUcd oỉaL Ann Inttm  Med 2000; 133: 245- 
52.

4. Tumer RB. Cecnaromkỉ WE. EHect oí ưeatmem wìth rinc gỉuconate or 
zỉnc acetate on experimental and natural colds. ũũt ỉnfcữ Dừ 2000; 31: 
1202-8.

5. Eby GA. Zỉnc ỉoxenges as cure ỉor the common cold—a revỉew and 
hypothesỉs. Med Hypothaa 2010; 74: 482-92.

6. Turner RB. Ineữectíveness oí ỉmranasal zinc gỉuconate ỉor prevention of 
experimentaỉ rttnorinis coids. Qin ỉnfeơ Dừ 2001; 33: 1865-70.

7. Hin M .itaL  Zỉnc nasal geỉ for the treatment of comroon coid symptoms: 
a doubỉe-bỉlnd. pUcebo-controUed ưiaL Ear Nau Throat J  2000; 79:778“ 
82.

8. Mossad SB. Effea oí áncum gluconỉcum nasai geỉ on the duraúon and 
symptom severtty of the common coỉd ỉn othenvise healthy adults. Q J 
Meắ 2003: 96: 35-43.

9. Bekmgia BA, tí ai. A randomned trỉaỉ oí zỉnc nasal spray íor the 
trtatmeni o( upper Tespíraiory ttlness in adultỉ. Am J Med 2001: 111: 
103-8.

10. -Singh M, Das RR. Zỉnc for the common cold. AvaiUble in The Cochrane 
Daiabase oí Sysiematỉc Reviews ỉssue 2. Chichester John Wiley; 2011 
(accessed 20/10/11).

DeRâency States. General reíerences.
1. Hambỉdge M. Human zinc defidenqf. J Nutr 2000; 130 (iuppl): 1344S- 

1349S.
2. Prasad AS. Zíncdefidency: has been kncmm offor40 years but ignored 

by gỉobai heaỉth organỉsatỉom. BMJ 2003; 326: 409-10.
3. Shnmptoa R, et ăi. 23nc deAdency: what are the most approprỉate 

mtervêntiom? BMJ 2005; 330: 347-9.
4. Mason p. Physioỉogỉcaỉ and međỉdnaỉ zỉnc Pharm J 2006; 276:271-4.

DiAGNOSIS AND 7ES71NG. A loss oi taste acuity is a sign oí 
ánc dehdency (see Taste Disorders, below) and this has 
been used as a test ỉor the conditíon: patíents who do not 
immediately perceive a strong Oavour on tasting a dilute 
(typically 0.1 or 0.2%) solution oỉ zinc sulỉate are consid- 
ered lỉkely to benefit &om supplementation. Hovvever, a 
study in pregnant vvomen ỉailed to contìrm that the ability 
to taste such a solution was reiated to ánc dehdency.1

Authors oỉ a small study oỉ Japanese children with short 
stature evaluated body zinc dearance, and considered those 
patients with high dearance values but normal serum zìnc 
concentrations to have margúial ánc defidency.J

1. Mahomed K,e t ai. Paỉỉure to taste zinc suỉphate sdution does not predia 
zỉnc defidency in pregnancy. Eềir J Obstet Gynecoỉ Reprod Biol 1993; 48: 
169-75.

2. Kajỉ M. đ  aL Suidles to determlne the useíulness oí the zỉnc dearance 
te$t to dỉagnose margỉnaỉ zỉnc deữdenqr and the effects of oraỉ zỉnc 
suppỉemenutítra for short diỉỉdren. J Am Coữ Nutr 1998; 17:388-91.

DiARRHOEA. chronic diarrhoea can be a sign oỉ zbac defi. 
dency, and diarrhoea can lead to excessive zinc losses and 
ánc dehdency when dietary zinc is inadequate. Zinc sup- 
plements havẽ been shown to reduce the inddence, inten- 
sity, or duradon of acute dlarrhoea (p. 1805.2) in children 
in developing countries.1'5 Benehdal eííects have also 
been seen with zinc supplementatìon for persistent diarr- 
hoea.° A WHO report õonduded that zinc supplementa- 
tion is efficadous in signiScantly redudng the severity and 
duration of diarrhoea; the type oỉ ãnc salt does not appear 
to ũưiuence eỉhcacy, although the best ỉotmulation should 
be determined to minimise ađverse eữects such as vomi- 
ting.4 A hưther report7 conduded that there was suffident 
evidence to recommend the indusion of ãnc as adjunctive 
therapy to oral tehydration salts in the Standard manage- 
ment of both dysenteric and non-dysenteric acute diarr- 
hoea. WHO guidelines on the management of acute diarr- 
hoea recommend 10 to 14 days oỉ oral zinc 
supplementation at a dose of lOmg daily for iníants under 
6 months of age, and 20 mg daily ỉor older chUdren.* It 
has been suggested that BOV-inỉected children should also 
receive ánc supplementatìon íor dianhoea. see HTV iníec- 
tion and AIDS, belovv.

For a report ot increased efficacy in redudng persistent 
diarrhoea and dysentery when ánc is used wỉth vitamin A, 
see Diaưhoea, under DeSdency States, p. 2100.1. For 
suggestions that ãnc potentiates the effect of vitamin A, see 
Vitamin A deSdency, below.

1. Bhutu ZK  ti ai. Zỉnc InvestỉgatoTS' CoUabontíve Group. Preventíon oỉ 
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5. Lukadk M, a  ai. A méta*anaỉysis of the ef!ects of oraỉ zỉnc in the 
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acute childhood đlarrhoea in developỉng countrỉes. BuU WHO 2004; 82: 
523-31.

8. WHO/ƯNĨCEF. WHO/UHlCEF joỉm sutement: dinical management of 
acute dỉarrhoea (issued May 2004). Avaĩlabie at: http://www^ỉro.who. 
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hoea-jotni-statemenLhimí (accessed 22/07/10)

GKOWTH REĨARDAnON. Grovvth retardation in a group oỉ 
short Japane$e children vvithout endocrine abnormalities 
was íound to be assodated with mild to moderate ãnc 
dehdency; supplementation with oral ánc sulỉate 5 mg/kg 
daily over 6 months resulted in an improvement in 
growth velodty despite unchanged growth hormone pro- 
duction.1 Similarly, supplementation with lOmg ãnc daily 
for 6 days of each week, lor 6 months, increased the 
grovvth rate oỉ stunted Ethiopian iníants; vveight also 
increased in both stunted and non-stunteđ children, and 
the authors commented that these eỉỉects -yvere at least 
partly due to improvements in appetite, and reduced mor- 
bidity from iníecúon.2 Results hom a meta-analysis of 
these 2 studies and 31 others indicated that zinc supple- 
mentation resulted in a highly signihcant increase in both 
linear growth and vveight gain of prepubertal children; 
weight-for-height index was not affected. SigniAcant 
increases in se rum ánc concentrations were also noted 
with supplementation, but additional studies were consid- 
ered necessary in order to determine vvhether mean 
serum nnc concenưation could accurately prediCT 
re sp o n se  to  s u p p le m e n ta t io n .5

1. Nakamura T, et ai. Mitd to moderate zinc dendency in shon children: 
cơca of zinc supplcmcnuũon on lincar gromh velocỉty. J Pediatr 1993; 
123: 65-9.

2. Umeta M, et ai. Zinc supplementatỉon and stunted iníants io Ethiopia: a 
randomised conưolỉed trial. Lanetí 2000; 355: 2021-6.

3. Brown KH. a  ai. E0ect of suppiemental zỉnc on the growth and serum 
zìnc concenưations oí prepubertal dỉUdren: a roeu-aiuỉysừ of 
randomixed controlled trlals. Am J  ơ in  Nutr 2002: 75: 1062-71.

mv ìNFBCTION AND AIDS. A systematic reviewl [ound that 
zinc supplements reduced diarrhoeal morbidity in m v- 
inỉeaed children in a single study, ivithout causing 
adverse eSects on disease progression; it was considered 
that children with HIV should receive zinc supplements in 
the management oỉ diarrhoea (p. 1805.2) or severe mal- 
nutrition in the same way as uniníeaed children.

1. Irlam JH. a  a i Mỉcronutriem supplementation in dưỉdren and aduỉts 
wỉth HIV ỉnỉectỉon. Availabỉe in The Cochrane Daubase oí Synematỉc 
Revỉews; Issue 12. Chỉchester John WQey; 2010 (aooessed 22/12/10).

PNEUMONIA A pooled analysis' of 10 studies perĩormed in 
developing countries íound that zinc supplementation 
reduced the inddence oí pneumonia in children by 41%. 
A randomised study in Bangladesh, in 270 children aged 2 
to 23 months, íound that 20 mg daily of elemental zinc 
given orally and adjuvant to Standard antimiaobial ther- 
apy, accelerated recovery from pneumonia when com-

pared with placebo; children aged 12 months or older 
rcsolved theừ respiratory illness earlier than younger 
infants.2 Another study in Bangladesh,3 involving 1621 
children 2 to 12 months old, ỉound that prophylaxis vvith 
70 mg of oral zinc acetate [about 20 mg oỉ zinc] given 
vveekly reduced the inddence of pneumonỉa compared 
with placebo and also reduced subsequent pneumonia- 
related mortality; a small reduction in the inddence of 
diarrhoea was aiso se en.

However, a later systematic revievv4 induding 15 
randomised controDed studies conduded that on balance 
the evidence suggested no additional beneht oí oral zinc 
supplementation in children with community-acquired 
pneumonia who were receivúig antimicrobial therapy; 
there was also no evidence of beneũt ỉn preventing 
pneumonia, and One stuđy had suggested a possible 
increased inddence and prevalence in children given the 
supplemenL

t. Bhutta ZA. ff a i Prcvcntion oí đỉarrhea and pneumonỉa by zinc 
supplementation ỉn childrcn ỉn devcìopỉng countrỉes; pooled analysis oỉ 
nndomtied conưolled trials. J Ptdiatr 1999; 135: 689-97.

2. Brookl WA. el al. 2nc ỉor severc pneumonia in veiy yoụng chỉldren: 
doubk-bBnd pUcebo-controHed trũi. Uautt 2004; 363; 1683-S.

3. Brooks WA. tt aL EOect QÍ vreekly ztnc supplemems on inádcncc oí 
pneumonỉa and dbưrhoea ỉn chỉỉdren younger than 2 yean in an urban. 
low-income populathn in Bangladãh: nndomised conmdled trial. 
Lanat 2003; 366: 999-1004.

4. Mathew JL  Zlnc mpplemouatíon for prevenúon or treatment ni 
childhood pntumonia: a aystematic review ot randomhcd conưoUed 
triab. Itutían M ỉđtr 2010; 47: 61-6.

PREGNANCY. Zinc requirements are increased in pregnancy. 
Although it is undear to what extern thỉs has dinỉcal con- 
sequences, some have suggested that supplementation 
with modest doses oí ánc (less than 45 mg daily) during 
pregnancy may have beneãcial eữects on íètal grôvvth and 
development, and lead to improved pregnancy outcomes.1 
A controlled study in Peru ỉound that addition oi oral zinc 
(25 mg oỉ ãnc daily as ánc suUate) to iron and íolate sup- 
plementation ỉmproved íetal bone grovvth, as measured by 
íemur length.1 A systematic revievv3 conduded that, while 
ánc supplementatíon during pregnancy appears to reduce 
preterm delivery, there was no convindng evidence that it 
resuỉted in other useỉuỉ beneũts. Since the assodation 
with preterm birth might reflect poor nutritìon, improve- 
ment in the overaU nutrỉtỉonal status oỉ impoverished 
populations would be more beneãdal than zinc supple- 
mentation in isolatìon.

1. Favíer M. HỈDÌnger-Pavicr I. Zỉnc et grossesse. Gyneeoỉ Obtíet Pertìl 2005; 
33: 253-8.

2. MerUỉdl M. et aL Randomhed controded trỉa] of prenatal ZỈIÌC 
supplemematỉon and ỉetaỉ bone growih. Am J ũ in  Nutr 2004; 79: 826- 
30.

3. Mahomed K. et ai. Zỉnc supplementatỉon íor improving pregnancy and 
iníant outcome. Avaỉỉable ỉn The Cochrane Database o i Systematic 
Reviews; Issue 2. Chỉcbesier. John WUey; 2007 (accessed 05/03/08).

TASTE DtSORDẼRS. 23nc appears to be eữective for the ưeat- 
ment oỉ taste disturbances (p. 1047.2) assodated with zinc 
deHdency but there is insuffident evidence to determữie 
its eíHcacy for taste dysíunctìon secondary to conditions 
that do not involve low serum zinc concentrations.1 Zinc 
picolinate was íound to significantly hnprove objective 
measurement of taste when compared with placebo, both 
in padents with ãnc đehdency and in those vvith idio- 
pathic taste disorders (and normal serum ánc concentra- 
tions); there vvere no diữerences ỉn subjective assessment 
of taste.2 A later study3 ako íound oral ãnc gluconate 
140 mg daily [about 20 mg of ãnc] to be of benefit in idio- 
pathic dysgeusia. In contrast, loss of taste has been 
reported in some patients using ãnc gluconate inơana- 
saũy, see p. 2128.1.

Polapreãnc (p. 1879.1) is also beìng investigated as a 
treatmẽnt for taste disorders.

1. Heyneman CA. Snc defidency and taste dỉsorders. Am  Pharmacother 
1996; 30: 186-7.

2. Sakai F. tỉ ai. Double-blind. pỉacebo-controlỉed irỉaỉ 0< zinc pỉcolinaie for 
tastc disorden. Ađa Otoiarynỹữỉ 2002; (suppl 546): 129-33.

3. Heckmann SM. et ai. 23nc gluconate in the treatmem oí dysgeusia—ề 
randomued dìnical trỉaỉ. J Dem Rts 2005; 84:3 5-8. Correction. ibiđ.; 382.

Vitamin A deRdency. It has been proposed1 that the 
inconsìstent eữects on morbidity of vitamin A supplemen- 
tation (see Diarrhoea, under Deíiáency States, p. 2100.1) 
may be due to co-existing micronutrient deũdendes, such 
as ánc deĐdency, that affect the bioavailability oỉ vitamin 
A. The authors tound combined zinc and vitamin A sup- 
plementation to be more effective in redudng persistent 
diarrhoea and dysentery than either zinc or vitamin A 
alone. There is also some suggestion that ánc may 
potentiate the effects oỉ vitamin A in the treatment oí 
night blindness.2 but only in those patients already defi- 
dent in zinc A study in Bangladesh3 found that the pro- 
portional improvement in vitamin A status in vitamin A- 
dehdent children was larger in those given zinc with vit- 
amin A than in those given vitamin A or ãnc alone, sug- 
gesting a synergistic eữecL Simllady, a study in Indonesia4 
of supplementaúon in pregnant women íound that beta- 
carotene with zinc, but not betacarotene or ánc alone, 
improved vi ta min A status in both mothers and iníants at 
6 months postpartum; the authors suggested that zinc

The Symbol t  denotes a preparatìon no longer actively marketed
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may hãve a spcáfic role in the conveĩsion oỉ betacarotene 
to rednol.

1. Rahnuo MM, tí tứ. Sỉmuỉtaneous ZỈDC and vỉtamỉn A suppỉemenutíon 
in Bangladesh! chiỉdren: randomỉsed doubk bỉỉnd contrôủed trỉaL BMJ 
2001; 323: 314-18.

X Chĩỉstian ?, tí  aL Zỉnc suppỉemenution mỉght potenúâte the effea oỉ 
vhamỉn A ỉn restoring nigbt Vision in pregnant Nepalese women. Am J
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3. Rahman MM, t í  a l Synergistỉc eflect of ZỈDC and vỉtamln A on the 
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2002; 75:92-8.

4. Dijkhuỉzen MA, tí  aỉ. Zìnc phu P<iiotenesupplemenutỉõn(tfpregnant 
women ís superior to 8 -carotene supplementatíoD akme ỉn ỉmprôvtng 
vttamỉn A status ỉn both mothers and ỉnãmts. Am J ơât Nutr 2004; 80: 
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Wilson's disease. Reíerences.
1. Anderson LA. a  ai. Zinc acetate treatment in Wỉlson's dỉsease. Ann 

Pharmacotíưr 1998; 32: 78-87.
X Brewer Gì, tí aL Treatmem of WUson's dỉsease wỉth zinc XV ỉong-ienn 

follow-up studỉes. J Lab ơừì Mtđ 1998; 132: 264-78.
3. Brewer GJ, tí al. Treatment of WiUon’s dỉsease wtỉh zỉnc xvn: 

treatment during pregnancỵ. Hepatoiogy 2000; 31: 364-70.
4. Bretrer GJ. 2inc acetate ỉor the treatmem ai Yrũson's dỉsease. Bxpert opìn 

Phamaaứter 2001; X 1473-7.

Adverse Efíects, Treatment, and Precautions
The most ứequent adverse effects of ãnc salts (the gluconate 
and sulỉate) given orally are gastrointestínal and indude 
abdotninaỉ pain, dyspepsia, nausea. vomiting, diarrhoea, 
gastric irritation, and gastrítis. These are particularly 
common ư zinc salts are taken on an empty stomach, and 
may be reduced by giving them with meals.

in acute overdõsăge zinc salts are corrosive, due to the 
foimation oỉ zinc chloride by stomach add; treatment 
consists of giving milk or alkali caibonates and activated 
charcoal. The use of emetics or gastric lavage should be 
avoided.

Prolonged use.oỉ high doses oí zinc supplements, orally 
or parenterally, leads to copper deũdency vvith assodated 
sideroblastic anaemia and neuưopenia; full blood counts 
and serum cholesterol should be monitored to detect earìy 
signs of copper deSđency. Zinc toxidty has occurred after 
the use oỉ contaminated water in haemodialysis Solutions. 
High serum zinc concentrations may be ieduced by using a 
chelating dmg such as sodium caldum edetate (p. 1573.2).

Metal fume fever ís an occupatìonal disease assodated 
tvith inhalatỉon of ửeshly-oxidised metal íumes, most 
commonly bom ánc. iron or copper. It is charaaerised by 
chills, ỉever, cough, dyspnoea, myalgia, and chest pain, and 
is genetally seU-limiting and does not appear to be 
assodated with long-term sequelae.

Effeds on rtie blood. There have been reports1'3 oỉ anae- 
mia, leucopenia, and neutropenia in patients consuming 
excessive amounts oỉ zmc supplements íor acne. A patient 
gỉven ãnc-containing enteral feeds as well as zinc supple- 
mentation was diagnosed with sideroblastic anaemia due 
to ãnc toxidty.4 All patìents were copper-defident,1-4 
despite supplementation vvith copper in one case.4

1.' PoTtaU.tíứi. 2nc-induced aĐemỉa and neutropenỉa in an adoỉescenL J 
Pediatr 2000; 136: 688-90.

X IgỉcPG.dđ/.Tc»dceffectsassotíatedìfvỉthamsamptỉonoỉzỉncMạyoơm
in c  2002; 77: 713-16.

3. Sahman MB, tí ttl. Excessive oraỉ z!nc suppếementation. JPtíHatrHonatữỉ 
Oncol 2002; 24: 582-4.

4. ỉrvíng JA. tí ai. Element of cautíon: a case ai reversỉbỉe cytopenỉas 
assodated wtth excesảve ÚŨC suppkmenutían. Can Med Assoc J  2003; 
169: 129-31.

Ể te d s  on tke senses. The FDA’s adverse event reponing 
System received 131 reports oỉ anosmia (loss oí the sense 
of smell) assodated with the use of intranasal ánc-con- 
taining preparaúons (2cam).' These Products contained 
zinc gluconate. were marketed in the USA ỉrom 1999 to 
June 2008, and were used to prevent and treat cold symp- 
toms, usually ỉor about 3 dâys. Loss of smeQ was óftẽn 
assodated with an inìtial buming sensation in the nose, 
and occurred soon aíter intranasal use; anosmia was long- 
lasting or peimanent in most cases. Loss of taste was also 
reported in some patients.

1. PDA. anc-containỉng intranasal coỉd Products (marketed u  Xcaxn) and 
anosmla. PDA Dntg Saftíy Newsltíter 2009; X 26-7. Aỉso avaQabỉe ac 
http://mnf.fda.gov/downioads/Dnigs/DnigSafiety/DnigSafetyNew5let- 
terhỉCM192395!pdỉ (accessed 04/02710)

Hypersensiiivtty. Seport oỉ a patient who developed pal- 
moplantar pustuỉosis about 1 year aỉter receìving dental 
Bllings containing ánc.1 Zinc hypersensỉtivỉty was con- 
finned by ừí vừro and patch testing. Complete remission 
occurred on repladng the dental ailings.

1. Yanagi T, tt aL Zinc dental QUỈngs and palmoplantar pustutoós. Lcautt 
2003; 366; 1030.

Porontoral nutrítion. Zinc was íound to be a common con* 
taminant oỉ various components used for TPN, and rubber

stoppers or glass may have been the source.1 Levels of ánc 
ỉound may exceed daily requirements even beíore the 
addition of supplementary ônc. The authors suggested it 
may be important to routỉnely monitor zinc status in 
patỉents recdving long-tenn TPN, particularly ìníants and. 
chỉldren.

1. Hak EB. tí aL Chromium and zỉnc contamiiiation (rf parenteral nuttỉent 
soỉudon aonunonỉy used in ỉnỉants and chỉldren. Am ỉ
Heãĩĩh-Syst Pharm 1998. 35:150-4.

Porphyria. The Drug Database ỉor Acute Poiphyria. com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiães zinc sulỉate as not 
potphyrinogenic it may be used as a drug oi íirst choice 
and nõ precautions are needed.1

1. The Drug Database for Acute Porphyria. Available ac http://www. 
drags>poxphyrỉa.arg (accessed 07/10/11)

Interadions
The absoiptỉon of zinc may be reduced by ữon supplements 
(see also Absorption, under pharmacokinetics, below), 
penidllamine, phosphorus-containing preparations, and 
tetracydines. Zinc supplements reduce the absorptíon of 
copper, Auoroquinolones (see Antadds and Metal Ions. 
under Interactions of Ciproíloxacin, p. 265.1), iron, 
penidllamine, and tetracydines (p. 375.3).

Pharmacokinetìcs
Absorption oỉ ánc bom the gastrointestinal tract is 
incomplete, and is reduced in the presence of some dieury 
constìtuents such as phytates. Bioavailability of dietary zinc 
varies vvidely between diữerent sources, but is about 20 to 
30%. Zinc is distributed throughout the body vvith the 
highest concentratíons found in musde, bone, skin, eye, 
and prostaúc Uuids. It Ĩ5 primarily excreted in the faeces, and 
regulation of íaecal losses is important in zinc homoeostasis. 
Small amounts are lost in urine and perspiradon.

AbsorpHon. Although ãnc dehdency (see Dehdency 
States, under Uses and Administration, p. 2127.1) in some 
cases may be due to inadequate dỉetaiy intake, ỉnhibitors 
of zinc absorptìon may also be causative.1 Phytata, which 
are present in cereals, com, legumes, and rice, ỉnhibit zinc 
absorption. The animal protein in beet eggs, and cheese 
counteracts the inhibitory ehect of phytate, whereas the 
casein in millc decreases zinc absorption. Proteins also 
often contain other constituents su ch as inorganic phos- 
phaư that can negatively aữect zinc absorption. Long-term 
use oỉ cakium supplements has no ehect on zinc status. 
but dietary caldum may íorm insoluble complexes wỉtb 
phytate and ónc, thus decreasing the absoiption of zinc 
Iron can teduce zinc absoiptioa although the eỉỉect is 
apparent only at a very high ratio of ừon to ãnc, and in 
aqueous solutíon, which suggests that ứon fortification of 
ỉoods will not aítect 2inc absorption. Although it is possible 
that ữon supplementation could affed mechanisms of ánc 
uptake and transport. studies have not ỉound su ch an 
eữect, and long-teim iron supplementation is not consid- 
ered to impair zinc status.

Zinc can ỉorm complexes with ligands or chelators; ií the 
complex iỉ readily absorbed, this can ỉncrease ánc 
absorption. Edetic aád has been ỉound to have variable 
eổects on zmc status dependỉng on the ratio oi edetic add to 
other cations and phytate, which compete íor complex 
ỉonnation with õnc. Hừtidint also chelates with zinc and can 
increase plasma 2Ú1C concenơations; hovvever. the ratio oí 
histídine to zinc is important because high doses oỉ histidine 
may enhance the uiinary excretíon of zinc Methionứư may 
improve zinc absorption. although evidence is limited. 
Adding organic adds su ch as dtrate to ỉoods can enhance 
zinc absorptìon; zinc dtrate has been used as a dỉetary 
supplemenL

1. Ldnnerdal B. Dỉetary ỉaoors ứưhiendng zỉnc absorptían. J Nutr 2000; 
130: 1378S-1383S.

Human Requirements

UK and u s iBCommended dietary inlaka. In the UK diet- 
ary reỉerence values (DRV)1 and in the USA recommended 
dietary aIlowances (RDA)2 (see Human Requứements, 
p. 2046.1) have been published ỉor ánc. In the UK thẹ 
reierence nutrient intãke (RNI) for adult males and 
females is 9.5 and 7.0 mg daily respectively; values are 
also given ỉor inỉants and children oí varying ages and for 
lactating women. The EXpert Group on Vitamins and 
Minerals3 have established a saỉe upper level (SUL) for 
ánc of 25 mg daily. In the USA the RDA for adults is 
11 mg daily for men and 8 mg daily for vvomen.2 The toler- • 
able upper intake level is 40 mg daily.

WHO recommend lower limits oỉ the saỉe ranges oí 
population mean intakes of dietary zinc ỉor 3 categorìes oỉ 
diets based on high, moderate, and low zinc bioavailability: 
values are 4.0, 6.5, and 13.1 mg dietary ànc daily ỉor 
women, and 5.6, 9.4, and 18.7mg dietary zinc dally ỉor 
men, respectívely.4 They recommend an upper limit of the 
saỉe range oỉ population mean intakes of zinc oí 35 mg daily 
ỉor vromen, and 45 mg daỉly ỉor men.

1. DoH. Uetaiy rriercnce vihies íor food energy and ntnrients tor the 
United Klngdom: repott 01 the panel on dietaiy reterenee values of the 
comminee on medical aipectt oí tood polỉcy. Rrport on hutth and ícáal 
ĩubịtơx 41. London: HMSO, 1991.

2. Standing Conunittee on the SdentiAc Evaluadon oi Dietaiy Reỉeience 
bttakes of the Food and Nuttition Board. Dtetary Reỷtrena ỉntaka for 
ybamál A. viumin K  m tnic. borm. dmmhtm, copptr, údòit. irm. 
nuatỊantse, moiybdcnum. lúcktL ĩilicon. vanadium. and ánc. Washỉngton 
DC: Nadotul Academy Press, 2001. Also avaiỉable at: http://www.nap. 
edu/openbook.php?lsbn^)309072794 (accessed 21/07/08)

3. Expert Group onVhatnins and Mineiab.SafeUpperLevelsfbrvitamins 
and minerais (May 2003). AvailaMe ah http://www.food.gov.uk/ 
mui thnedia/pdls/vi tmin2003.pdf (accessed 14/11/03)

4. VVHO, zinc. ỉn: Traa tỉm m ĩs in human nutritìm  and hcaỉth. Geneva: 
WHO. 1996: 72-104.

Preparatìons
Proprietary Preparations (details are given in Volume B)

Single-ingredienl Proporotions. Arg.: Galzin; AustraL: Sncaps; 
Austría: Wilzin; Betg.: Wilán; B r a t Dermezll; Zincopan; 
Canad.-. Anusol; Anuzinct; Bio Statol; Egozinc Flavo-Zinc+; 
Men Formulaf; Micro Zn; Rivasol' shaklee DR; Qtũc. Aluánc 
Cleanance; Num-Zlt; China: Likexin (ÍJộr/ft); Ping An 
Wei Er (£3t); Xing Rui Ling (ẵ.s#s.); Cz.: Wilzin; Zinaeralt; 
Zinkorotat-POSt; Dtnm.: BiOrto 2nfc Wilzin; Fr.: EHiánc; 
Ruboónc Suboligo Zincf; Wilzint; Ger.: Biolecưa Zink; Ceía- 
zink; Curaánlc Nefrữ-23nct; Ophtal Zf; Ophtopur-Zt; Tussa- 
mag 7ìnVf- Unizink; Vinidennin; Vitaánk; Wilzin; Zink AL; 
Zink beta; Zink Hexal-h Zink Verla; Zink-D Longoral; Zink- 
Injekt N; Zink-Raúopharm; Zink-Sandozf; Zinkaspart; Zink- 
brause; Zinkiu Zinkorot; Zinkotase; Gr.: Solvazinc Wilzin; 
Rong Kong: Animnct; Egoánch Eye Glo Reliel; Zĩncaps; 
Hung.: Feroglobin-B12; Indùt: Adrovit-Z; Aquasol Ceezed; 
Ascazin; Gludel- Inũadase Porte; Keepen Indon.: Intemnc Ore- 
zinq Zidiar; Zincaie; Zincpro; Zn-Diai; ỉrL: Solvazincf; Wilzin; 
Israel: Avazinc Micro Zn; Zincol; ItaL: PonteTix; Wilzin; Mex.: 
Unguento del Bebe; Z-Crứnt; Netk.: Wilzin; NonV.: Solvezink; 
Wilzin; NZ: Zincaps; phũipp.: E-Zinc Immuzinc Lipactìn; 
Nutriànc Orazinc Proãnc 23nbee; PoL: Wilzin; Zincas; Zinct- 
eral; PorL: Wil7in: Rus.: 2ncteial (UuarKpan); Spain: Wilzin; 
Swed.: Solvezink,- Wil7in; Striữ.: Collaõn; Virudennin; Zink 
Verla; Thà.: Z-G; Zinc Tab; Tỉncaps; 2ncate; Zinctab; Turk.: 
Medizinc Nutri-Zlnc Zinco; Sncobest; Zincoven Snvital; UK: 
Flavo-Zinc Solvaánc Tartar Control Listerine; VVilán; 
ÍSncomed; Zincosol; ukr.: Zinaeral (IlHHrrcpan); Zinkũ 
(Ukhkht); USA: Dermadrox; Galzin; Halls Snc Deỉense; Ivy 
Dry; Oraõnc PeleVeras clear; Verazinc Zĩna-Pakt; Zincate; 
Venez.: Cicalỉate.

Muhi-ingretBent Preparations. Numerous preparatìons are listed 
in Voiume B.

Homoeopulluc Preparahons. AustraL: Nervatona Calm; Nervato- 
na Pocus; Snore Eze; Austria: Gradl: CanatL: Cold Tablets with 
Zincf; Echinacea Compositum; Ponnula PC 223+; Weight Loss 
Kit+; Otữe. Ikoplex No 9; Cz.: Vita C-R15 íorte+s Vita C-R15+; 
Fr.: Abbe Chaupitre no 23+; Addum Phosphorictim Complexe 
No 5; Ger.: Dormi-cyl L Ho-Len-Complex; Gelsemium Comp; 
InB-China; NeyAithros-Iãposome (Revitorgan Lp Nr 83)+; 
NeyArthrosome (RevUorgan-Dilutìon)+; Phonix Silybum spag; 
Phonix Thuja-Lachesis spag; Phonix Urtica-Aisenicuin spag; 
Presselin Nervenkomplex; Presselin Nervennahntng N+; Rano- 
ealrin HM; Ruỉebran regeno+; Zerosorin SN+; 2ncum Hevert 
N; Tinknkrhl: Snkorell; Neth.: Emvtta 15; Rus.: Passidorm 
(IlacautopM).

Pbarmocopoeiai PrepuiGhoru
BP 2014: Erythromydn and Zinc Acetate Lotion; Zinc Sulphate 
Capsules; Zinc Sulphate Eye Drops; Zinc Sulphate Injection; Zinc 
Sulphate Lotion; Zinc Sulphate Tablets;
USP 36: Calchun and Vitamin D with Minerals Tablets; 
Minerals Capsules; Minerals Tablets; Oil- and VVater-soluble 
vitamiTis with Minerals Capsules; Oil- and Water-soluble 
Vitamins with Minerals Oral Soludon; Oil- and Watẹr-soluble 
Vitamins with Minerals Tablets; Oil-Soluble Vỉtamms with 
Minerals Capsules; Oil-Soluble Vitamìns with Minerals Oral 
Solution; Oỉl-Soluble Vitamins with Minerals Tablets; Water- 
soluble Vitamins with Mineraỉs Capsules; Snc Acetate Oral 
Solution; Zinc and Vitamin c Lozenges; Zinc chloride 
Injection; Zinc Citrate Tablets; Zinc Gluconate Tablets; Zlnc 
Sulỉate Injectìon; Zinc Sulíáte Ophthalmic Soỉution; Zinc 
Sulỉate Oral Soludon; Zinc Sulỉate Tablets; Zinc SulSde Topical 
Suspenáon.

AU cross-reíerences reíer to entries in Volume A

http://mnf.fda.gov/downioads/Dnigs/DnigSafiety/DnigSafetyNew5let-terh%e1%bb%89CM192395!pd%e1%bb%89
http://mnf.fda.gov/downioads/Dnigs/DnigSafiety/DnigSafetyNew5let-terh%e1%bb%89CM192395!pd%e1%bb%89
http://www
http://www.nap
http://www.food.gov.uk/
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This chapter indudes drugs used in obstetrics for the 
management of labour and postpartum haemoirhage, 
induding various prostaglandins, oxỹtodcs, ergot alkaloids, 
and tocolytics. Some of these drugs have also been used to 
terminate pregnancy, as has the antiprogestogen mife- 
prìstone (p. 2138.1).

Other drugs with important roles in obstetric manage- 
ment to be íound elsevvhere in Martindak indude local 
anaesthetiés (p. 1976.1), opioid analgesics (p. 108.1), and 
medical gases such as oxygen (p. 1799.3) and nitrous oxide 
(p. 1908.1). For đrugs used in the management of perinatal 
bacterial iníection, see Antibacterials (p. 168.1).

obstetric Drug Groups
Ergot alkalọịds
Some.ergot alkaloids have a powerful actìon on the uterus, 
causing uterine contractions that are utilised in the active 
management oỉ the thữd stage of labour, and to prevent or 
tteat postpartum and postabortal haemorrhage.
Described in thù chapter are

Ergometrine. p. 2136.2 Ergotoxine, p. 2137.2
Ergot, p. 2137.1 Methylergoinetrine. p. 2137.3

Oxytocics
Oxytodcs cause contraction oỉ the uterus and may be used 
for the inductlon and augmentation of labour, in the 
management of the third stage of labour, and to prevent and 
treat postpamưn haemoưhăge.
Described in thú chapter are

Carbetodn. p. 2132.3 Oxytodn. p. 2143.1
Demoxytodn, p. 2133.3

Prostaglandins
Some prostaglandins soỉten and dilate the cervix and induce 
contraction oí the uterus. They may be used in labour 
induction, tenninatíon oí pregnancy, and the ưeatment of 
postpartum haemorrhage.
Described in this chapter are

Carboprost, p. 2133.1 Gcmeprost p. 2137.2
Dinoprost. p. 2133.3 Misoprostol. p. 2140.3
Dinoprostone. p. 2134.1 Suiprostone. p. 214Ỉ.3

Tocolỵtics
Tocolytics inhibit uterine contracrions and are used in 
premature labour to delay early delivery. Beta agonists 
other than ritodrine have also been used, and details on ị 
salbutamol (p. 1220.2) and terbutaline (p. 1228.1) can be 
found in the chapter on Bronchodilators and Anti-asthma 
Drugs. Other dmgs that have been tried for their tocolytic 
actions indude caldum-channd blockers (see Nưedipỉne. 
p. 1447.2), glyceryl trinitrate (p. 1391.2), magnesium 
sulíate (p. 1787.3), and NSAlDs (sêe Indometadn. p. 71.2). 
Described in this chapter are

Atoában. p. 2132.2 Ritodrine. p. 214Ỉ.1

Management of obstetric Conditions
The management of some obstetric conditions is discussed 
below.

Labour indudion and augmenkĩtion
The uterus Ĩ5 normally spontaneously contractile but during 
pregnancy vaiỉous physiological mechanisms maintain it in 
ã qũiescent State; ictention of the íetus is aiso aided by a flrm 
and contracted cervix. During the final 4 to 3 weeks oi 
pregnancy the ceivix noimally undergoes a 'lipening' 
process in whldi it becomes soltened and dilated, so that at 
partutỉtion it is not a barrier to delivery of the fetus. 
Endogenous piostaglandins play an important role in this

process, and also sensitise the uterus in preparatỉon for 
labour.
• Labour usually begins spontaneously but in some cases it 

may be necessaiy to  induce ỉabour, íor example in  
pregnandes tha t go beyond tenn or where rupture of the 
membranes occurs without labour. In other cases there 
may be indications for early delivery such as m atem al 
hypertensive States, antepartum haemorrhage. intra- 
amniotic inỉection (chorioamnỉonitis), or intra-uterine 
íetal death.ư

• Once labour has staned, augmentation oi uteiine activity 
may be necessary if contractions fail to progress 
satisíactorily. A process of active management of labour, 
induding early oxytodn augmentation, has been used in 
nulliparous vvomen vvith a single ỉetus presenting head- 
Hrst at term and shovving no evidence oỉ ỉetal 
compromise. Although it may shorten labour without 
increasing matemal or neonatal harm. it has not been 
shovvn to reduce the rate of caesarean section.5

Varíous techníques are available ỉor induction of labour, 
and the choice may be inỉhienced by the rípeness oí the 
cervix and whether the membranes are intaa or have 
ruptured. Mechanical methods are commonly used and 
may be all that is needed to induce labour. UK guỉdelines 
suggest that sweeping of the membranes (manually 
separatúig the lower membrane portion bom the uteiine 
wall đuring vagứial examination) should be oíỉered to 
women at term.4 It increases the likelihood oỉ spontaneous 
labour vvithin 48 hours or birth vvithln one week, and 
reduces the ửequency of íormal induction of labour.5 
However, it may cause matemal discomíort, iiregular 
contractíons, and bleeding. Laminaria tents, hygroscopic 
cervical dilators, or Foley (balloon) catheters may be used to 
stimulate cervical ripening.1 Although some consider the 
Foley catheter to be an eííective altemative to pharmacol- 
ogical induction with prostaglandins,4-7 others do not 
recommend these mechanical methods for routine use in 
ỉabour induction.4 Such mechanical methods used for 
cervical rípening might also increase the risk of matemal 
and neonatal inlectỉon, compared with phannacological 
induction.* Amniotomy (deliberate rupture of the 
membranes and release oỉ amniotic fluid) may also be 
used to stimulate labour, once the cervix becomes 
íavourable.2 When pharmacoỉogical induction of labour is 
requứed, a prostaglandin OT oxytocin is generally used. 
WHO‘ recommends oxytodn alone if the cervix is 
ỉavourable but that a prostaglandin or a mechanical method 
(Foley catheter) should be used to ripen an uníavourable 
cervix beíore induction. Hovvever, UK guidelines4 consider 
vaginal dinoprostone (prostaglandin Bi) to have advantages 
over both amniotomy and oxytodn in terms of comỉort, 
convenience. and acceptability, and recommend it as the 
preíerred method, regardless of cervicai status.

As prostaglandins can both ripen the cervix and initiate 
uterine activity, they induce labour that is similar to 
spontaneous labour.1 The intravenous and oral routes have 
been assodated vvith írequent adverse, particularly 
gasưointesónal, eữects,-1° and intravaginal dosage is now 
preíeưed. The intracervical route is no more eBective than 
the intravaginal route, and is no longer recommended.4 
Dinoprostone is the most vviddy used prostaglandin and has 
been given by various routes, but is usually given 
intravaginaUy. A systematic revicvv11 consỉdered the dinical 
b e n e íits  o f v ag in a l gel, v a g in a l tab le ts . a n d  p essa ries . to  b e  
equivalent. The use of a modiíieđ-release vagina) insert vvas 
also eííective, and associated with a reduction ỉn 
instrumental vaginal delivery compared with gel or tablets, 
particularly ìn women vvith an unỉavourable cervix. 
Dinoprostone was assodated with an increased risk oí 
uterine hyperstimulaúon with letal heart rate changes.

Whenever possible, amniotomy should be perỉonned in 
women with intact membranes beíore giving oxytodn.4 ư 
vaginal prostaglandins have already been given, usually to 
ripen the cervóx,16 oxytodn should not be started for at Ieast 
6 hours. Oxytodn is given by slow intravenous iníusion, 
adjusted according to response.16 Various dosage regimens 
have been tried, and studies have reported using initial 
doses ranging from 0.5 to 6 milliunits/minute, dose 
increases of 1 to 6 milliunits/minute, and intervals betvveen 
increases of 15 to 40 minutes.1 Higher doses and shorter 
intervals between increases can shorten labour and reduce 
rates oỉ intra-amniotic inỉecdon and caesarean delivery, but 
cause more uterine hyperstímulation.u  Low-dose regimens 
are now generally advocated.1-4 There has been some 
interest in pulsed admứústration of oxytodn for induction 
to mimic the pulsatile secretion oỉ endogenous oxytodn 
that occurs during spontaneous labour, but such use has not 
been established.1

Misoprostol has also been investigated.1-12-13 Most studies 
have usẽd the intravaginal route and have suggested it may 
be more effective than Standard methods of labour 
induction.14 Oral misoprostol may have a similar efficacy 
to intravaginal use.15 However, the risk oỉ uterine 
hyperstimuladon may be increased vvith misoprostol, 
more so with the vaginal route than when given orally, 
and there is as yet insuữident evidence of its saíety to 
recommend routme use.

The antíprogestogen miĩepristone also produces cervical 
dilatation and stimulates utetỉne contraction and has been 
tried for cervical ripening and for induction of labour. A 
systematic review oí studies found that ít may be eííective, 
but its place in therapy has yet to be established.14

In pregnandes at tenn, prtiabour ruptưre o f the fetal 
mcmbranes may be treated with early induction oi labour or 
expectant management (vvaiting for labour to occur 
naturally, which will start vrithin 24 hours in most 
women17). There have been concems that prolonged 
rupture of membranes may result in higher rates oi 
matemal and neonatal inỉection, but that induction may 
result in more caesarean deliveries.13 A systematic revievv17 
of studỉes in women with prelabour rupture of membranes 
at 37 vveeks or later, comparing induction (oxytodn 
infusion or intravaginal dinoprostone) with expectant 
management ỉound no diKerence in rates oí caesarean 
section or instrumentaỉ vaginal births. There were lower 
rates of chorioamnionitis and endometrìtis in vvomen 
treated with induction. In neonates, there was no diỉỉerence 
in inỉection rate, but fewer admissions to the intensive care 
unit after oxytodn use. Women were also more satíshed 
with induction than expectant management. Intravaginal 
dinoprostone has been recommended as a less invasive 
treatment than intravenous oxytodn.4 Oral and vaginaỉ 
misoprostol have also been investigated in this group, and 
may have a similar efficacy to oxytodn and dinoprostone.13

A icgimen of oral nũỉepiistone, followed by vaginal 
dinoprostone or vagữial misoprostol, has been recom- 
mended ỉor the management of intra-uterine fetal death at 24 
vveeks oỉ gestadon or later.4 Vaginal misoprostol alone may 
also be ettective for labour inducdon in the management of 
íetal anomaly or intra-uteiine fetal death; it appears to be as 
effective as other prostaglandins and more eữective than 
oral use.1*

Labour augmentatỉon may be started when labour is 
abnormally slow (dystoda) due to atony. Oxytodn is 
generally used, in similar doses to those for induction.4 As 
for induction, both high- and low-dose regimens have been 
described, with higher dosẽs reducing the duration of labour 
and rate oỉ caesarean deliveríes, but causing more 
hyperstimuỉadon.3 Augmentation using oxytođn results in 
normal vaginal deliveiy in about half oỉ all womtn 
ơeated.”

Inơavaginal dinoprostone has also been used íor 
augmentation of labour. A placebo-conơolled study20 in 
vvomen with slow cendcal dilatation found doses of 1 or 
2 mg to be eỉlective ỉor improving cervical dilatation and 
redudng the time to delivery; women given the higher dosc 
were less likely to require oxytodn augmentation after 6 
hours. but were at greater risk ol hyperstimulation.

Once delivery has successlully been initiated, manage- 
ment oỉ the third stage of labour may be considered to 
reduce the risks of postpartum haemorrhage (see p. 2130.2).
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Lactatìon inhibitìon and inductìon
Lactation is the physiological seaetion of milk post partum. 
Milk production by the breast is induced by prolactin while 
o xytoán  prom otes m ilk  ejecúon in to the milk ducts; both 
prolacừn and oxytodn secretion aie stũnulated by suckling.

L ac ta tio n  inh ib itio n . The breast engorgement with 
consequent discomỉort and galactoưhoea triggered by 
prolactin secxetion post partum can be problematic in 
women who choose not to breast íeed or are unable to do so. 
Nonsteroidal or synthetic oestrogens were historically used 
to suppress lactation in su ch vvomen, but this use is now 
considered inappropriate because of an increased risk oỉ 
thromboembolism. Bromoaiptine is a potent inhibitor of 
prolacdn secretion: it has been given post partum in short 
treatm ent courses (about 14 days) to suppress lactation. 
However, it has also been assodated with severe adverse 
eSects, and its use for lactation suppression is no longer 
advocated in some countries. Other dopaminergics with 
similar actions such as cabergoline, lisuride, metergoline, 
and quinagolide have also been used to suppress lactation. 
Although it has been suggested that cabergoline, which is 
generally better tolerated than bromoaiptine. may be a 
better choice for lactation inhibition.1 the same general 
objections as for bromocriptỉne apply to all these drugs. A 
study in HTV-iníected vvomen requiring lactaúon suppres- 
sion (in order to prevent mother-to-child transmission bom  
breast miỉk) íound that a combíned oral contraceptìve was 
as e£fective as bromocriptine.1 Non-pharmacological 
methods indude warm shovvers to induce milk leakage 
and reduce pressure, ice packs to reduce local pain and 
swelling, and a welỉ Btting supportive brassiere. The 
removal of just enough milk to reduce the pressure but not 
enough to empty the breasts may help to reduce milk 
production gradually. Active treatm entỉ induding mỉld 
analgeãcs such as ibuproíen or paracetamol are aỉso 
advocated.5 However, ne ither pharmacological nor 
non-pharmacoiogical methods of ỉactation ũihibition have 
been well evaluated,4-5 and one revievv4 noted that mild 
analgesỉa might not be enough to prevent the considcrablc 
pain ỉelt by m any women.

Lactatãon indu c tio n . Drug therapy has sometimes 
been used to help stìm ulate lactatíon. although good 
matem aỉ cducation and support in techniques that promote 
physiological lactation rem ain the most im portant 
methods.6 Dopamine antagonists, of which metodopramide 
has been the most widely used, can produce modest 
increases in breast milk production but carry a lisk oí 
adverse effects induding dystonias. If used. su ch therapy 
should be limited tó 1 or 2 weeks;7 there has also been some 
concem about the presence of these drugs in breast ĩT ì i lk > 7 
The eỉũcacy of metodopramide in  stimulating lactation in 
women with pretenn deliveries has been questioned by a 
controũed study.* Domperidone has also been reported to 
increase mỉlk production,7,9 and may cause fewer adverse 
Central eổects than metodopramide. Nevertheless. the FDA 
has w am ed against the use oí domperidone because oí the 
potential risks oỉ adverse eữects in both mother and iníant.10 
Proórelin has been given intranasally to stimulate lactaúon 
by increasing serum prolactin concenttations,7 but is 
expensive, and a suitable corrưnerdal preparatỉon is 
unavailable. Although oxytodn nasal spray has be en tried 
to prom ote milk ẹịection, a double-blind. placebo- 
controlled study11 of women expressing milk for pretenn 
inỉants ỉound that although milk production increased 
margứially in the first 2 days with oxytodn. there was no 
diSerence overall after 5 dâys. Most mothers also believed 
that they were receiving the active spray suggesting a 
signihcant placebo effect. Others12 w am  that its use may

inteiíere with the mothehs ability to leam to ẹịect milk 
namrally, resulting in some becoming dependent upon its 
action. It might, however, íacilitate milk let-down in 
tetraplegic women.‘
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Poslpartum haemorrhage
ư the uterus fails to contrart adequately aher delivery 
(uterine atony), or if retained placentaỉ remnants prevent 
reơaction of the placental bed, postpanum haemorrhage 
may occur. These two causes account for about 80% oi cases 
of postpartum haemorrhage; in the remainder it is usually 
due to trauma of the genital traa or coagulopathy.

Prímary postpartum hatmorrkagt has tradiúonally been 
dehned as vaginal bleeding of more than 500 mL within 24 
hours after childbirth. However, the volume of blood loss is 
often underestimated and the ability o( a woman to cope 
wỉth blood loss may be aữected by her previous health, 
anaemia. and hypovolaemia.1'3 Postpartum haemorrhage 
may be ỉatal to the mother unless promptly dealt with, and 
management generally involves:
• removal of the placenta ii it has not been expelled
• the use of oxytodcs to conơact the uterus
• transfusion ư  blood loss is severe
Parenteral oxytoón is the oxytodc generally used to conơol 
bleeding due to uterine atony,3-4 and oxytodn iníusion may 
be used to maintain uterine contraction.2 An ergot alkaloid 
(ergometrine or methylergometrine),1-3 or the fixed 
combmation Syntometrìne (oxytodn and ergometrine),4 
may be used as an altemative or for bleeding that does 
not respond to oxytodn. Prostaglandins su ch as carboprost 
or dinoprostone may also be used,1-3 usually for haemorr- 
hage that has not been controlled by oxytodn and ergot 
preparatìons.2-4 There is considerable interest in the use oí 
misoprostol, particularly for developing countries,5-6 
because of its better stability and ease of administration.2 
It has been used both rectally and sublingualiy, but a 
review7 found there vvas ứisuffident evidence to support the 
use o l rectal misoprostol instead oí a combứiation oi 
oxytodn and ergometrine, and studies of sublingual
misoprostol have conHrmed that oxytoón is preíeiTed.*'9 
Nevertheless, in vvomen who have not been given 
prophylactic oxytodcs duiing labour misoprostol could be 
used ỉor oeatment when oxytodn is DOt available, although 
the optimum dose remains to be deteimined.9 Surgery may 
be required ư medical management does not control 
bleeding.1-3

Oxytodn may be used in the management of retained 
placenta. given by intramuscular ìnjection3 or ứýected into 
the vein oí the umbilical cord4 (although there is growing 
evidence that umbilical use may be of no beneũt—see 
p. 2144.1). However, ergometrine is not recommended 
because it causes tetanic uterine contractions. vvhich may 
delay expulsion oỉ the placenta.5'4 Dinoprostone and 
sulprostone are aỉso not recõmmended. becaũse oỉ a lack of 
evidence oí eỉãcacy, and concems about adverse 
cardlovascular eổects.4

Seamdary postpartum haemarrhage occurs betvveen 24 
hours and 12 weeks aíter delỉvery and although assoóated 
with matemal morbidity rather than death in developed 
countries, it is a major contributor to matemal death in 
developing countries. Antìbaaerials, oxytodcs, hormone 
therapy, and a variety oỉ surgical treatmentỉ are used.1-3-10 
but a systematic review10 conduded that evidence for the 
best treatment is lacking.

Risk íaaors for postpaitum haemorrhage indude 
proỉonged labour, augmented labour, overdistended uterus 
(ỉor example in multiple pregnancy). and a history of 
postpaitum haemorrhage.1 However, atonic postpartum 
haemorrhage occurs in ĩnany women without identiỉiable

risk iactors. and authorities recommend that p rophy la rd s  
should be oííered to all women during childbừth.11,13 Activt 
m anagtmatí o f the thừd stage o f ỉabour involves prophylactic 
use of an oxytodc, cord damping beíore placental delivery, 
controlled cord traction, and uterine massage after delivery 
o i the pỉacenta.

The routine use of acdve manageroent, w ith oxytodcs 
usually given after delivery of the anterior shoulder or 
immediately after delivery oỉ the baby, reduces blood ioss 
and the risk of postpartum haemoirhage, although this may 
not be signiScant ỉor wom en a t low risk o i bleeding.13 
However, despỉte the widespread use of oxytodcs there is 
Iimited evidence of high quality comparing diííerent drugs. 
Oxytodn14 and ergot alkaloids13 (usuany ergometrine) can 
both reduce postpartum blood loss and appear to  be equally 
eữective,14 vvhile Syntometrine m ay be m ore eữcctive than 
oxytodn alone in redudng the risk of moderate postpartum 
haemoưhage (500 to lOOOmL).14 However, ergot alkatoỉds 
and Syntometrine cause more adveise eổects than  oxytodn, 
partìcularly nausea, vomiting, and raised blood pres- 
sure.14,14 Although the quaỉity of evidence is lovv. WHO 
recommends that oxytodn is generally preferred for 
prevention of postpartum haemorrhage; an ergot alkaloid 
(ergomeuine or methylergometrine).or Syntometrine may be 
used if oxytodn is not available.13

Prostagiandins, and in particular mìsoprostol. have aỉso 
been investigated as an altemative for the routine 
management of the third stage of labour. Although oral or 
sublingual misoprostol may reduce the risk o( severe 
postpanum haemorrhage (more than 1000 mL). it is less 
eííective than conventional injectable oxytodcs.17 Data on 
other prostaglandins are scarce.17 Based on these Rndings, a 
systematic revievv17 has suggested that prostaglandins are 
not preíerrable to oxytocin, but that misoprostol may be 
used where no injeaable oxytodc is available. Others have 
also argued that although misoprostol may be less eửective. 
it would still be useíul in developing counưies w here there 
are no altematives,1,1‘ and some authorities indude 
misoprostol as an option when other oxytodcs are not 
available or the b inh  attendant's skiUs are limited.4,11,12

Where a skilled attendant is not available to províde 
active management, an appropriately trained healthcare 
m rrker may gỉve oxytodn or misoprostol alone lor the 
prevention of postpanum  haemonhage.13
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Premature labour
Premature labour (pretenn labour) ũ the onset oỉ labour 
beỉore the expected da te, resulting in delivery oỉ an 
immature iníanL Conventíonally the deĐnition indudes 
women giving birth beỉore 37 weeks oỉ gestation but in 
pracúce most probỉems arise with births beíore 32 to 34 
weeks.l'J Risk íactors for premature labour indude 
infection. premature rupture of the membranes, cervical 
incompetence, and multiple pregnancy. There are few 
proven measures to prevtnt prtmature labour, but cervical 
cerdage (temporary surgical dosure of the cervix) may be 
used ỉor cervical incompetence,4 and treatment of inỉections 
is being investigated.5 In women with premature rupture of 
the membranes who have not gone into spontaneous labour 
there is some evidence that antibacterial therapy may be 
eữective in delaying delivery and imptoving outcomes (see 
Premature Labour, p. 201.3). The value of prophylactic 
tocolysis, using drugs to prevent the onset oi uteríne 
contraaions, is undear6-7 and sucb therapy is not 
recommended.* In women who have a history of 
spontaneous prematute delivery, there is some evidence 
to suggest that a prophylactìc progestogen such as 
hydroxyprogesterone caproate may reduce the risk for 
premature delivery in subsequent pregnandes.’-*0

A diagnosis of premature labour is not alvvays easy to 
make and évidence oí cervical change should ũsually be 
present in ađdition to uterine activity.2-3-11 Once a diagnosis 
has beenestablished, a dedsion must be made as to whether 
to postpone delỉvery by acute tocolyíù, using drags that 
inhibit uterine contractions. It may not be considered 
appropriate to stop labour in some vvomen. However, in 
patientỉ of about 24 to 34 weeks of gestation without 
compllcations, attempts to postpone deliveiy are usually 
worth oying, ư only in the short-term, to allow emergency 
ưeatment such as corticosteroids to be given to the mother 
to enhance the maturation oỉ the letal respiratory System 
(see Neonatai Respiratory Distress Syndrome, p. 1608.3) 
and to enable the patient to be transferred to a spedalised 
unit for preteim delivery.1'3-11 In the presence of ruptured 
membianes, tocolysis is rarely considered nècessary aỉter 
this túne (some recommend 32 weeks of gestation1 while 
otheis recommend 36 weeks3).
• The commonest tocolytics have historically been the 

beta-adrenoceptor agonists, vvhich relax the smooth 
musde oỉ the uterus by stimulation of beta2- 
adrenoceptors.12 Nonselective agonists, for example 
oidprenaỉine and isoxsuprine, have been replaced by 
more selective beta2 agonists such as ritodrine, salbut- 
amol, and terbutalỉne. These can postpone labour íor a 
few days13-14 and the preíeưed route for starting 
treatment is subcutaneous or inưavenous iníusion.12 
Oral or subcutaneous maintenance therapy with beta2 
agonists aíter successỉul ưeaưncnt of an episode oí acute 
premature labour produces no íurther beneữt1’’14 (see 
also Maintenance Therapy, belovv). There is little 
evidence that beta2 agonists signiỉicantly reduce 
perìnatal mortality rates.17 The patient may have adverse 
cardiovascular and metabolic eữects and, in particular, 
pulmonary oedema has been reported ỉn some women 
given beta2 agonists íntravenously to suppress labour 
(see p. 1222.3). It is thereíore essential that the patient's 
heart rate and State of hydraúon are carehilly monitored 
throughout inỉusion. In the event of caesarean section 
beta blodcers may be needed to combat an increased 
tendency to uterine bieeding.

• More recently, caldum-channel blockers have been 
shown to be eHective tocolytics, presumably by their 
action on myometríal caldum.12 Most experience 
concems nifedipine, vvhich has been reponed to be at 
least as eỉíective as. and possibly better than. beta2 
agonists or magnesium in delaying labour,18'20 although 
a systematic review21 considered the quality of many of 
the studies reporting eữicacy to be poor. It has the 
advantage that it can be given orally,12 and some ỉavour 
its use as a Brst-line drug,1'19 although it is not licensed in 
the UK for this use. Nicardipine has also produced 
ỉavourable results.22 Others have expressed concem 
about the saíety of caldum-cbannel blockers,23 and some 
suggest that they should be tised- vvith caution.2-3 
Maintenance nífedipine therapy appears to be of no 
beneht after pretemi labour has beeiĩ controlled.24

• Atosiban is a peptide analogue oí oxytodn with oxytodn 
antagoniỉt properties. A pooled analysis25 oỉ three 
controlled studies, and a systematic review,2t tound 
atosiban to be as eữective as beta agonists in the 
management oí premature Iabour, with fewer matemal 
cardiovascular ãdverse eữects. These Andings were 
suppoited by a large open-label study27 of women ưeated 
with atosiban or usuaỉ care (usually a beta agonist). A 
large cohort study also ỉound a lower risk of adverse 
eííects assodated with atosiban compared with beta 
agonists and mỉedipine.28 Some dinidans lavour 
atosiban as a ũrst-line tocolytìc in preíerence to the 
traditional diugs.1'1

• Parenteral magnesỉum sulíate is thought to act as a 
tocolytic by caldum antagonism at the neuromuscular 
junction.12 Although it has been generally considered to 
be as ẹữective as the beta2 agonists,12 a systematic 
reYỈevtr29 conduded that it was ineữective at delayùig 
birth OT preventing preterm birth, and it has been 
suggested that tocolytic use of magnesium may be 
assodated with increased paediatric mortality—see 
p. 1789.1. To decrease the risk oí overdose, magnesium 
sulíate should only be given ừom a controlled pump.12 
Oral magnesium has been tried but has not been shovvn 
to be eííective.12 Although magnesium sulỉate is the most 
widely used tocolytic in the USA, the American College 
of Obstetridans and Gynecologists does not promote it 
(or any drug) for ftrst-line tocolysis." It is not 
recommended in Europe,3 and some in the USA have 
called íor such use to be stopped.30-31

• Prostaglandins have a role in the induction of labour as 
mediators of uterine conưactions and cervical soỉtening 
and dilatation. Cydo-oxygenase (prostaglandin synthe- 
tase) inhibitors, particularly indometadn. have thereỉore 
been given orally or rectally to inhibit premature 
labour.12-32 Although this treatment may be as eữective 
as ritodrine,33-34 adveise eữects on the íetus have been 
reported, such as oligohydramnios, inưaventricular 
haemoiThage, necrotising enterocolitis, and oliguria.32 
The most vvidely reported compUcadon has been 
constriction of the íetal ductus aneriosus; pulmonary 
vascular hypertrophy can develop after prolonged 
constrictìon. Sensidvity of the ductus aneriosus appears 
to increase vvith gestational age, and indometadn 
therapy should thereỉore be limited to gestations of less 
than 32 weeks. ư therapy ỉs to continue for longer than 
72 hours, the ductus arteriosus should be monitored for 
evidence of constriction. An increased inddence of 
persistent patent ductus aneriosus in the nevvbom has 
also been reponeđ after indometadn tocolysis, although 
an assodatíon has been questioned.32 A systematic 
revievv33 of observational and randomised studies ỉound 
no signihcant increase overall in the tỉsk of neonatal 
complications in inỉants who had been exposed to 
indometadn tocolysis compared with iníants vvho had 
not. However, the data had limited staúsdcaỉ power and 
the revievv was unable to exdude the possibility that 
indometadn may increase the risk oỉ adverse neonatal 
outcomes. The evidence for eíũcacy of cydo-oxygenase 
inhibitors is based on small studies,34 and because of the 
potential íor adverse eííects, indometadn is generally 
reseived as a second-line drug or given with other 
tocolytics for an addidve eílect.*2 More recently it has 
been suggested that the enxyme isoíonn cyclo- 
oxygenase-2 is assodated with labour, while cydo- 
oxygenase-1 is responsible (ot constant prostaglandin 
synthesis in body tissues. The role of cydo-oxygenase-2 
inhibitors in the treatment or prevention of premature 
labour remains investigational.

• Other drugs are under investìgation. Application of 
patches of the nitric oxide donor glyceryl trinitrate to the 
abdomen to produce uteríne relaxation was reported to 
be as eílective as ritodrine ơeatment.37 However, 
another study3* íound transdermal glyceryl trinitrate to 
be less eííective than beta agonists, and a systematỉc 
review3* conduded that there was ứisuffident evidence 
to support its routine use.

When acute tocolysis has successỉully suppressed uterine 
activity, the use of maintenanct therapy has been tried to 
prevent renurent episodes of premature labour. However. a 
systematic review40 lound that although there was a small 
but signiíìcant increase in the number of days gained before 
delivery, maintenance therapy wlth tocolytics such as 
selective beta2 agonists. caldum-channel blockers, atosiban. 
and cydo-oxygenase inhibitors did not reduce the inddence 
of premature birth or recurrent premature laboun there was 
also a non-significant trend towards an increase in adverse 
perinatal outcomes. Maintenance therapy is not recom- 
mended for routine use.1-3-11
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Termination of pregnancy
Termination of pregnancy can be achieved medically or 
surgically. Uierine aspiration is a common method used for 
iurgical terminatùm; beỉore 13 weeks oỉ pregnancy it is 
usually termed suction or vacuum curettage, and aỉter 13 
weeks as dilatation and evacuation.1 Cervical dilatation 
becomes increasingly necessary as gestation progresses and 
has been recommended ỉor all pregnandes oi more ứian 10 
weeks, íor pregnandes over 9 weeks in nulliparous women, 
and for all women younger than 18 y ears of ãge.2-3 It may be 
ađũeved by using mechanical dílators, laminaria or 
synthetic hygroscopic dilators,1'3 miíepristone, or a 
prostaglandin sucb as gemeprost or misoprostol.1'3 Vaiious 
drugs, used alone and in combination, have been tried íor 
medical termừiation oi pregnancy. Prostaglandins ripen the 
cervix and stimulate uterine contractility. They can bring

http://www.rcof.org.uk/nics/rcog-corp/GTIBTocolyiicDrvg2002revised.pdf
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about successhil terminatíon whcn used alone, but the high 
doses required am arase ãgniAcant adverse eữects.4-4 The 
most commonly used prostaglandins are gemeprost and 
misoprostol;3,4 otheis that have been u$ed indude carbo- 
prost and sulprostone, but these have been assodated with 
more severe ađverse eSects.3 The antiprogestogen mưe- 
pristone also ripens the cervix and stimulates uterine 
contractility; in additíon. it increases the senátivity oỉ the 
myometrium to prostaglandins with a maximum effea 
about 24 to 48 hours after dosing. Mtíepristone is not 
suffiđently eữectíve to be used as an abortữadent on its 
own, but is used synergistícally wỉth a prostaglandin. 
usuaDy gemeprost or misoprostol to achieve expulsion o! 
the uterine contents.3'3-7-* The antimetabolite methoơexate 
has also been used with misoprostoL but it has a delayed 
effect and the tìme from ứiductìon to abortíon am be several 
days or sveeks.4-5 Other methods that have been used for 
tennination of pregnancy, particulaiỉy in the second 
trimester, indude intra-amniotic use of dinoprost, 
hypertonic sodlum chỉoride, or hyperosmolar urea 
augmented wìth oxytodn, carboprost or đinoprost.1

Uterine oramping and bleeding are assoriated with both 
surgỉcal and medical termination processes. Surgical 
termination may be caitied out under consdous sedatkra,1-2 
local anaesthesia using paracervical block,1'3 or general 
anaesthesia.2 Analgesia requirements in medical termina- 
tíon may be higher in younger women, nulliparous vvomen, 
and those with longer gestations.3-4 Analgesics ỉuch as 
paracetamol NSAIDs, and codeine are coimnonly used.4 
GeneiaUy, bleeding lasts longer aíter medical termination 
than aỉter vacuum aspứation.6 VVith medicai termination 
using nũỉepristone plus a prostaglandin, bleeding is initiaUy 
heavy but gradually diminishes over about 2 vveeks, 
although minor bleeđing om continue for longer.1'4

pactors iaũuendng the choice oí method for cennination 
indude the stage of gestation, availability of surgical Services 
and abortìíadent drugs, and the woman's preíerence. The 
most common approaches are outUned below.
• In the earìy first trimester (up to 49 days) a međical 

method, using mUepristone followed by a prostaglandin, 
is preỉened because the íailure rate is higher with 
vacuum aspiratìon.2-6 Methoưexate íollovved by a 
prostaglandin is an altemative at thiỉ early stage,1'5 but 
expulãon can take several days or vveeks.4 Either a 
surgical or medicaỉ method can be used betvveen 49 and 
63 days of gestation. Hovvever, oral misoprostol ỉor 
medicaỉ tennỉnatíon becomes less eữective as gestation 
progresses4-5 so a vaginal prostaglandin is preíerred.2-3-4

• In the late first ttũnester (up to 13 vveeks) a surgical or 
medical method may be used. Alter 9 or 10 vveeks of 
gestatiaa- oervical preparation is used beíore surgical 
procedures and muỉtiple doses of prostaglandin may be 
needed to achieve medicaỉ termination.2

• In mid-trimester terưiination (13 to 24 vveeks) a surgical 
OI medical method may be used. Cervỉcal preparation is 
essential before surgical termination and multiple doses 
of prostaglandin wiỉl geneially be requữed for medical

. termination.13
Some of the methods used íor trrminatinn of pregnancy are 
aỉso used to hasten miscarriage aiter early pregnancy loss 
(less than 12 weeks of gestatỉon). Surgical evacuadon is 
effective but assodated with a higher risk of iníection than 
expectant management.9'10 Vaginal misoprostoỉ can aỉso 
hasten miscarriage, but oral use is less eỉlective.11 The 
success oí medicaĩ treatment may also depend on the type of
lo ss ;10 in c o m p le te  m isc a n ia g e  m a y  b e  m a n a g e d  w ith  a  
prostaglandin alone, while missed miscaniage may require 
a higher dose and longer duratìon of prostaglandin 
treatment, or the addition of nũíephstone.12 Miscarriage 
OI earỉy ỉetal death occurring in the second trimester may be 
managed similarly. Por the management oỉ intra-uterine 
íetal death in later pregnancy. see Labour Induction and 
Augmentatỉon, p. 2129.1.
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Uses and Administrution
Atosiban is a peptide analogue oỉ oxytocứi (p. 2143.1) but 
with oxytodn antagonist properties. It ứ used as a tocolytic 
in the management oỉ premature labour (p. 2131.1). 
Atosiban ũ given mtravenously as the acetate, but doses are 
expressed in terms of the base. An initial bolus dose 
equivalent to atosiban 6.75 mg is given by inưavenous 
injection (as a solution containing 7.5 mg/mL) over one 
minnre. Thiỉ is immediately ĩollovved by a continuous 
iníusion of 300 micrograms/minute for 3 hours, then 
lOOmỉaograms/minute ỉor up to 45 hours, as a solution 
containing 750 miarograms/mL. The total duratìon oỉ 
treatment should not exceed 48 hours, and the total dose 
should not exceed 330 mg.
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Adverse Eỉĩects and Precautỉons
Ađverse effects reported in women receiving atosiban for 
premature labour indude nausea and vomiting, headache, 
fli77inrssr Aushes, tachycardia, hypotensioa hyperglyc- 
aemia. and ỉnjectioa stte reactions. Atoãban shoulđ not bé 
used where continuation oỉ pregnancy ỉs hazardous to 
mother or ỉetus, induding where there is uterìne 
haemorrhage requữing immediate delivery, eclampsìa or 
severe pre-edampsia, intra-uterine growth retardation and 
abnormal íetal heart rate. suspected intra-uterine inỉectíon, 
placenta praevia, or abrupdo placentae. Monitoring of 
uterine contractions and íetal hean ra te is recommended

during use, and blood loss should be monitored aỉter 
delivèry.

Although there has been some concem about ỉetal 
exposure, licensed product iníormatìon States that no 
spẽdfic adverse eííects on the newbom have been reported.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyiia Centre (NAPOS) and 
the Porphytỉa Centre Sweden, dassiSes atosiban as prob- 
ably not porphyrinogenic it may be used as a drug of fiist 
choice and no precautlons are needed.1

1. The Drug Database íor Acute Porphyria. Availabỉe at: http://www. 
đrugs-porphyria.org (accessed 30/07/11)

Pharmacokinetics
In women ỉn premature labour, atosiban reaches steađy- 
state plasma concentradons withìn one hour of the start oỉ 
inỉusion. and has a teưninal haU-llte of 1.7 hours after 
stopping iníusion. Atosiban is 46 to 48% bound to plasma 
proteins, and crosses the placenta. It is metabolised to an 
active metabolite, which is excreted in the urine; both 
atosiban and this metabolite are distributed into breast milk.

Preparatíons
Ptoprietory Preparalions (details are given ỉn Volume B)

Sìngla ingratSent Praporaiions. Arg.: Traaodle; Austrùc Traao- 
đle; Bdg.: Traaodle; Chile. Tractocilet; china. Tractotíle (ÍS 
ft); Cz.: TraaocUe; Denm.: Tractodle; Fin.: Tractodle; Fr.: Trac- 
todle; Ger.: Tractodie; Gr.: Traaodle; Hong Kong: Tractodle; 
Hung.: Trattocile; IrL: Tractodle; Ital.: Traaodle; Malaysiar. 
Tractodle; Mex.: Tractodle; Neth.: Traaodle; Norw.: Tractodle; 
NZ: Tractodle; Pol.: Traaodle; Port: Tractocile; S.Afr.: Tracto- 
dle; Spairr. Tractodle; StvaL: Tractodle; Switz.: Traaodle; 
Thai: Traaodle; Turl£.: Traaocile; ƯK: Tractodle; Ukr.: Tracto- 
dle (Tparromui).

Carbetocin IBAN, riNNi
Carbetocina; Carbétocine: Carbetocinum; Karbetocin; Karbe-
tosiini; KapổeroụHH. .
2,1 -Desamino4,1 -desthio-O^^-methyltl -homocysteine]oxy- 
tocin; 1-Butyric acid-2-[3-(p-methoxyphenyl)-L-alanine]oxy- 
tocin.

C4S -37025-55-1.
ATC —  HÓ18B03. ■■
ẠTC Vet — QH01BB03.
UNII — 88ĨWF80ỈSY. :

Uses and Administration
Carbetodn is a synthetic anaỉogue of oxytodn (p. 2143.1) 
reported to have a longer duratíon of action. For the 
prevention of uterine atony and excessive bleeding after 
caesarean sectỉon under epidural or spinal anaesthesia, a 
single dose ol lOOmicrograms may be given by slow 
intravenous injection over 1 minute. Carbetodn must only 
be given after delivery oí the inỉant, preỉerably beíore 
remõval of the placenũ.
Reíerences.

1. Dansereau J, tí aỉ. Doubỉe*bhnd comparỉson ỡf cubetotín versus 
oxytodn in prevendon oí uterine atony aher cesarean sectíon. Am J 
Obtìtí Gyrteaữi 1999; 180: 670-6.

2. Boụcher M. tí  ai. Comparìsan o( cubctodn aad oxyroón for the 
preventỉan oỉ postpartum hemorrhage íollovring veginaỉ delỉvery: a 
double*bỉỉiKỈ nndomỉzed triaL J Obstít Gyrtaecoỉ Can 2004; 26: 48Ỉ-8.

3. Leung sw , tí  ai. A randomised tiiaỉ oỉ caibetodũ versus syntometrỉne in 
the management oỉ the thỉrd stage o( ỉaboiư. BJOG 2006; 113:1459-64.

4. Peten  NC Duvekot JJ. Caibetodn ỉor the prevendon oi postpoĩtam  
bemoniuge: a systematỉc revỉew. Obsttí Gỵnẽeoi Surv 2009; 64: 129-35.

5. Rath w . Preventỉon oỉ postpartum haemoưhage with the oxytotin 
analogue carbetodn. Eur J obstet Gynecoi Reprod Bioi 2009; 147: 15-20.

Adverse Eữeds and Precautions
Carbetodn has similar adverse eữects and precautions to 
those assodated with oxytodn when it is used after 
caesarean section (see p. 2144.1 and p. 2144.2, respec- 
tívely). However, caibetodn should not be used at any stage 
oí labour beỉore delivery oỉ the inỉant because its eữects on 
the uterus last for sevetãl hours.

Breast heding. In 5 women who were 7 to 14 vveeks 
postpartum, carbetodn was measured in the breast milk 
wlthin 90 minutes oỉ a single 70-microgram intramuscular 
dose.1 The ratío oỉ milk to plasma concentrations was ỉow, 
suggesting that very little carbetodn was distributed into 
breast milk. Licensed UK produCT inỉoimation States that 
no stgnihcant eãects on milk ejection were reported dur- 
ing dinicaỉ studies, and that any carbetodn ingested by a 
breast-ỉed iiưant would probably be degraded by enzymes 
in the gastrointestinal tract. The last available guidance 
from the American Academy of Pediatrics considered the
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use of carbetodn to be usuaỉly compatible with breast 
íeeding.2

1. Siỉcox 3, it  aL Tnnsíer of caibetođn ỉnto hunum bremỉt mỉũc. Obsta 
Gymcoỉ 1993; S2ỉ 456-9.

2. American Academy of Pedkoỉcs. The transỉer oí đrugs and other 
Chemicals into human miũc. Ptắkarks 2001; 10S: 776-89. [Rctỉred May 
2010] Córrection. ữrìđ.; 1029. Aỉso available ac http://aappolỉcy. 
aappubttcations.arg/cgỉ/coment/fuĐ/pe<ttatrìcs%3bỉ08/3/776 (ãccessed 
30/06/08)

Interactíons
Although reports are lacking, carbetodn may be involved in 
similar interacúons to those that can OCCUT with oxytodn 
(p. 2144.3).

Pharmacokinetics
Aỉter intravenous injection of carbetoàn, finn uterine 
contraction occurs vvithin 2 minutes and lasts for several 
hours. Carbetodn unđergoes a biphasic elimination, with a 
terminal eliminatíon haư-Iiíe oỉ about 40 minutes. Less than 
1% of a dose is excreted unchanged by the Iddney. 
Carbetodn is distributed into breast milk.

Preparatíons
Proprískiry Preparalions (details are given in Volume B)

Sngle ingradiantPreporotioru. Arg.: Duratodn; AustraL: Dura- 
toan; Austria: PabaL' Belg.: Pabãb CaruiíL: Duratodn; ơiữe. 
Duratodn; chtna: Duratodn (J\j4ệ®); Cz.: Duratodn; Denm.: 
Pabal' Pin.: Pịbab Fr.: Pabab Gẹr.: Pabal; Gr.: Pabab Hững 
Kong: Duratodn; Hung.: Pabal; IrL: Pabal; ỉtaL: Duratodn; 
Maiaỵsia: Durâtoõn; Mec: Lonactene; Neth.: Pabal; Norw.: 
Pabab NZ: Duratodn; Philipp.: Duratodn; PoL: Pabal; PorL: 
Pabab Singapore. Duratodn; Spain: Duratobab Sw eí: Pabal; 
Switz.: Pabal; Thai.: Duratodn; UK: Pabal; ukr.: Pabal (IIa6an).

C a r b o p r o s t  (BAN, USAN, rlN N I 
Carboprostum; IS-Me-PGPiQ," Methyldinoprost; (1S5H5- 
Methylprostaglandin F2o; U-32921; Kapóonpocr.
(5Z,13ồ-(8ff,9S,11 «,12fl,l 5S)-9,11.15-Trihydroxy-15-methyl- 
prosta-5,13-dienoic add; (Z)-7-{(1 /?,2(?,3fl,5S)-3,5-Dihydroxy- 
2-[(£)-(35)-3-hydroxy-3-methyloct- Ị -enỵi]cyclopentýỉ)hept-
5 -en o icad d .......
Gj,H3605=368í  :
CAS — 35700-23-3.
ATC  — G02AD04.
ATC ỳet —  QG02AD04. 
u m  —  7B5032XT6O.

C a r b o p r o s t  M e th y i ỊBANM , USAN , riN N M ì 
Carboprost Mèthyle; Carbopròsturn Methytís Methyl Carbo- 
prost; Metil carbõprosc.U-36384; KapỗonpÓCTMeTm.
The methyl ester ọf carboprosL
C22H»Os=381S
CAS —  35700-21-1.
ATC —  G02AD04.
A ĩt  Vet —  QG02AD04.

Pharmacopoeias. In ơiùt.

C a r b o p r o s t  T ro m e ta m o l (BANH riNN M ) 
.Carboprost Trométamol; Carboprost-Jrometámol; Carbo- 
ịprost Ti^rnethạmioế (IISAN); cártxiprostum Trometamoli; 
ijrboprọstumJrometamolurn;Kaboprostữometamol;Kar- 
boprost z ơometamolem; Karboprostas trometamolis; 
Kaitoprostitrometamoli; karboprost-trometamol; U-32921E;.
Kapốonpocr TpoMeTaMO/1.
e 2ÌH360s,C,H^NO3=489.6 '■■■•■
GAS —  58551-69-2: ■ • -  •■■■'
WTC^~G02AD04,- - -
A7U —  QG02AD04.
UNII — U4526F86FJ.

Description. Carboprost trometamol is a compound of 
carboprost with trometamol in a ratio oỉ 1:1. 
Pharmacopoeias. In Eur. (see p. vái) and us.
Ph. Eur. 8: (Carboprost Trometamol). A white or almost 
white powder. Sohible in water. Store at a temperature 
belovv -15 degrees.
USP 36: (Carboprost Tromethamine). A white to off-white 
powder. Soluble in vvater. Store at -25 degrees to -10 
degrees.

Uses and Administmtìon
Carboprost is a synthetic 15-methyl analogue of dinoprost 
(prostaglandln Pịo; below). It is a uterine stimulant with a 
more prolonged action than dinopiost; the presence of the 
methyl group delays inactivation by enzymic dehydrogena- 
tion.

Carboprost is used ỉor the termination oi pregnancy 
(p. 2131.3) and for the treatment of reíractory põstpartum 
haemorrhage due to uterine atony (p. 2130.2) that is not 
controlled by oxytodn and ergot preparatìons. It is usually 
given ỉntramuscularìy aỉ the trometaĩnol salt but doses arẽ 
expressed in terms of carboprost. Carboprost oometamol 
1.3miơograms is equivalent to about lmiaogram oí 
carboprost

For the term lnation of second trimester pregnancy 
(between 13 and 20 weeks oỉ gestation) the equivalent oỉ 
250micrograms oí carboprost is given by deep intramus- 
cular injection and repeated every 1VÍ to 3H hours 
depending on the uterine response. u necessary the dose 
may be increased to 500 micrograms, but the total dose 
given shouỉd not exceed 12mg, and continuous use for 
more than 2 days ũ not recommended. ữ preleired, a test 
dose of lOOmicrograms may be given initỉaUy. Carboprost 
trometamol has also been given intra-amnioticaỉly in a dose 
equivalent to 1 mg of carboprost over five minutes; this dose 
may be repeated after 24 hours ìí termìnation has not 
occuưed and the membranes are intacL A total dose of 5 mg 
should not be exceeded.

Caiboprost methyỉ given as vaginal pessarìes has been 
tried for termination of pregnancy in the second trimester.

Por the treatment oĩ postpartum haemorrhage the 
equivaỉent of 250 micrograms of carboprost is ̂ .ven by deep 
intxamuscuỉar injection as the ữometamol salt. u necesscuy, 
the dose may be repeated at intervalỉ oỉ about 90 minutes; 
the interval may be reduced ư necessary, but should not be 
less than 15 múrates. A total dose of 2mg should not be 
exceeded.

Haemorrhogic cystitis. Carboprost ưometamol instilled 
into the bĩadder successíully controlled cydophosph- 
amide-induced haemoưhagic cystitis (p. 772.3) in 15 of 24 
bone marrow transplant patients.1 The dose consisted oỉ 
50 mL oỉ Solutions containing 2 to 10 micrograms/mL 
instilled four túnes daily for 7 days.

1. ỉppolỉd c, a  a l ỉntravesicular carboprost ỈOĩ the treatment oi 
hẻmorrhagic cystỉtỉs after marrow transpỉantadon. Urobgy 1995; 46: 
811-15.

AcỊverse Eỉkcts and Precautìons
As for Dtaoprostone, p. 2134.3 and p. 2136.1, respectively.

Carboprost may cause bronchospasm and, less frẽ- 
quently, dyspnoea and pulmonary oedema. Patients vvith 
cardiopulmonary disorders should be monitored for 
reductions in arterial-oxygen content.

Once a prostaglandin has been given to terminate 
pregnancy it is essentiaỉ that tetmination take place; if the 
prostaglandin is unsuccessful other measures should be 
used.

Effeds on the (ehts. Congenital abnormalities have been 
reported in pregnandes carried to term after lailed tenni- 
nation using prostaglandins, induding carboprost (see 
under Dinoprostone, p. 2135.2).

Effeds on the neonate. For a report oỉ inadveitent intra- 
muscular adminisưation oỉ carboprost to a neonate, see 
under Dinoprostone, p. 2135.2.

Effecte on the uterus. For reíerence to hyperstimulation 
and uterine nipture aíter use of prostaglandins, induding 
carboprost, for termination of pregnancy or induaion oí 
labour, see Dinoprostone, p. 2135.2.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweden, dassifies carboprost as 
probably not porphyrinogenic it may be used as a drug of 
fiist choice and no precautions are needed.1

I. The Drug Database for Acute Porphyria. Available at: http://www. 
drugs-porphyria.or^ (accessed 30/07/ ỉ ỉ )

Interactions
As ỉor Dinoprostone, p. 2136.1.

Preparatíons
Preprietary Preparaiions (details are given in Volume B)

Single-ingradìent Preparations. Belg.: Prostin/15M; Canad.: 
Hemabate; China: Hemabate Kayun (+ ặ); Cz.:
Prostin 15M; Dennu: PiDstiníenem; ĩndia: Deviprosp Prostodin; 
Malaysia: Hemabate; Neth.: Prostin/15Mf; NZ: Prostin 15M; 
Phữipp.: Prostodin; Singapore. Hemabate: Swed.: Prostíntenem; 
UK: Hemabate; USA: Hemabate.

Pbormocopoeiol Preporotions
USP 36: Carboprost Tromethamine Injection.

Demoxytocin ỊriNNỊ
Dê mlno-oxytocin; óemoksrtosiỉni; Demoxitocina; Démox-- 
ytocioèT Demõxytoớnum;. DesaminodtDdna;, Desamino. 
.ộịtytodn;.OĐA-9í4; ÃeMOKÒtTOLiMH..r , X  ... _ 
'H3^Mercaptõprôpionic'aãd)ròxytócin.
Q 3H65N1 )Ot2Sj=9922

.c'A^IỊỊ-Í&O. . " - - . .V ---■
AĨC;^WIBBQ1. ........... :
ẠT£yet[— QHÒỈBB01.
ỤNII- 2̂N9HM3X95F.

Prvfiie
Demoxytodn is a synthetíc analogue of oxytodn (p. 2143.1) 
and has sỉmilar propertìes. It has been given as buccal tablets 
for the induction and augmentation of labour. It has also 
been given belore nuising to stimulate milk ejecdon, 
aỉthough it is generalỉy recommended that oxytodcs should 
not be used for this purpose (see p. 2130.1).

D in o p ro s t  /BAN, USAN, rlNN )

Dinoprostí; Dinoprostum; PGF2o; Prostaglandin p2o; U'14583;- 
ílMHonpoCT.. ■_ ,
(SZ>13fH8«,9Ẫĩl 2/?,t5S)-9;V1 iTS-Trihydroxypróstà-S,! 3-
dienoic i.acid;, CZ)-7-{(1 (?2P3P^5)-3^-Dihydroxyr2-[(£)-(3S)-3- 
,hydroxyóa-l-ènytlcydopentyl)hept-5-enoic acid. 
C30H34Ós=3543 - . -
CAS — 551-11-1.
ATC — GQ2AD01.
ATC Vfer —■ QGỌ2ADÓ1. ■
UNII — B7IN85G1HY.

NOTE. In Martindalt the tenn dinoprost is used for the 
exogenous substance and prostaglandin F i. ỉor the 
endogenous substance.
Pharmacopoeias. In Jpn.

D in o p ro s t  T ro m e ta m o l ỊBAN M , riNN M i 
Dìnopróst Trọmétamolí Dinoprost Tromethamine (USAN);: 
Dinoproáas ừometamolís: Dinoprổstíơometamdli; Dinch 
prosttrometamol; Dinoprost-ưométamol; DinoprostumTro- 
metamoli; Dinopróstum Trometámolum; DỊnopnos2t-trbme- 
tamọl; PGF3o THAM; Prostagiandin F2a Trometamol; U- 
14583E; íịMHonpocr TpoMeTaMO/1.
CmHmOsC^H,,1405=475.6
CÁS —  38562-01-5. • : ■. :•
ATC — G02AD01. ■ ' ■■■■
ATC Vet — QG02AD01.
UNỊI —  Ợ68BQ5A68. .  : ; ■ . . - v  :
Phanmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Dinoprost Trometamol). A white or almost 
white powder. Very soluble in vvater; freely soluble in 
alcohol; practically insoluble in acetonitrile.
OSP 36: (Dinoprost Tromethamine). A vvhite to off-white 
crystalline powder. Veiy soluble in water; slỉghtly soluble in 
chloroíorm; heely soluble in dimethylíonnamide; soluble in 
methyl alcohol. Store in airtight containers.

Uses and Administration
Dinoprost is a prostaglandin of the F series (p. 2598.1) with 
actions on smooth musde; the endogenous substance is 
termed prostaglandin F j, and is rapidly metabolised ÚI the 
body. It in du CCS contraction o t uterine musde at any stage 
of pregnancy and is reported to ad mainly as a 
vasoconstrictoron blood vessels and as a bronchoconstiictor 
on bronchial musde.

Dinoprost is used maỉnly íor the termination oỉ 
pregnancy (p. 2131.3). It may also be used for missed 
miscarriage, hydatidilorm mole, and intra-uterine íetal 
death. Dinoprost has also been given for the induction of 
labour but has a higher inddence oỉ adverse eííects than 
dinoprostone, and is no longer routinely recommended; 
more appropriate ưeatment is discussed on p. 2129.1.

Dinoprost is usually given inưa-amnioticaỉly for 
termination of pregnancy. It has been given inơavenously, 
but with a high inddence of adverse effects. The exơa- 
amniotic route has also been used. Dinoprost is gìven as the 
trometamol salt, but doses are desalbed in terms oỉ the base;
1.3 mg of đinoprost trometamol is equivalent to about 1 mg 
oỉ dinoprost.

For the termination oỉ pregnancy during the second 
trimester 40 mg of dinoprost is given intra-amniotically by 
slowly injecting 8 mL of a solution containing 5 mg/mL into 
the amniotic sac. A htrther dose oí 10 to 40 mg may be given 
after 24 hours ư the termination process has not been 
established or completed and the membranes are still intact 
It should not be given contínuously ỉor more than 2 days.

The Symbol t  denotes a piepaiation no longer actively maiketed

http://aappol%e1%bb%89cy
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llaus. Heus induced by vinca alkaloids in 3 patients with 
cardnoma oỉ the lung was successhilly relieved by the 
íntravenous inỉusion oi dỉnoprost 300 to 500 nan- 
ograms/kg per minute ỉor 2 houis twỉce daily.1

1. Saito H, et *L ProstagUndbi P]. tn thc tR itm aii oí vinca atkaloid- 
tnduced Bem. AmJM ed 1993; 99; 549-51.

Adverse Eữects and Precautions
As ío t Dinoprostone, below and p. 2136.1, respectívely.

Dinoprost can cause bronchoconstriction, and brtmcho- 
spasm wỉth wheezing and dyspnoea has occurred, espedaỉly 
in asthmatíc patients.

Once a prostaglandin has been given to tenninate 
pregnancy it is essential that termination take place; if the 
prostaglandin is unsuccessíul other measures should be 
ũsed.

Interadions
As for Dinoprostone, p. 2136.1. Alcohol and beta agonists 
may reduce the eíHcacy of dinoprost.

For a report of a severe reactíon after the use of oxytocin, 
methylergometrine. and dinoprost, see under Dino- 
prostóne, p. 2136.1.

Preparotíons
Propóetary Preparationỉ (details are given in Volume B)
Sngla ingredient Praparations. AustraL: Prostin F2 Alpha; 
Canad.: Prostin F2 Alpha; Chùm: Enzaprost F (ỈHNHt); Ct.: 
Enzaprost F; Gr.: Euaprost; Prostin F2; Hang Kong-. Prostin F2 
Alpha; Hung.: Enzaprõst F; Iỉraet Prosdn F2 Alpha; Jpn: Pros- 
tarmon.F; NZ: Prostin F2 Alpha; PoL: Enzaprosf Rus.: Enza- 
prost F (3B3anpocr <x>); Prostin F2 AMa (ĨIpocTHH F2-Aj&ộa); s. 
Afr.: Prostin F2 Alpha; ukr.: Enzapro$t F (3H3anpocr-d>).

Dinoprostone /BAN, USAN, riNNì
Dinoprostón; Dinbpĩostona; Dinoprostonas; Dinoprostoni;. 
Đinoprostonum; Dinoproszton; PGE2; Prostaglandin E i  U- 
12062; ílMHonpocTOH.
(5Z,13£)-(8/?,11 /?,12/?,1 55X11,15-Dihydroxy-*oxoprosta-5,13- 
dienoic acid; (Z)-7-{(1 /?,2/?3flX3-Hydroxy-2-[(£H3SX3-hydro 
xyoa-1-ényfl-5-ọxocydopentyl]hept-5-énoic acid. 
C x,H ,A =352i 
CAS — 363-244. ‘
ATC— G02AD02 
ATC Vet —  QG02AD02 
UNII —  K7QJJOR04M._

NOTE. In MartindaU the term dinoprostone is used for the 
exogenous substance and prostaglandin E j ỉor the 
endõgenous substance.
Pharmocopoeias. In Eur. (see p. vil) and us.
Ph. Eur. 8: (Dinoprostone). A white or almost white. 
aystalline powder or colourless crystals. Practically 
insoluble in waten ừeely soluble in alcohol; very solublẽ 
in methyl alcohol. Store at a temperamre not exceeding -15 
degrees.
USP 36: (Dinoprostone). A white to o£f-white, crystalline 
powder. Freely soluble in alcohol, in acetone, in 
dichioromethane, in ether, in ethyl acetate. in isopropyl 
alcohol in methyl alcohol' soluble in diisopropyl ether and 
in toluene; practically Insoluble in hexanes. Protect from 
light.

Uses and Adminỉstration
Dinoprostone is a prostaglandin oỉ the E series (p. 2598.1) 
with actions on smooth musde; the endogenous substance 
is termed prostaglanđin E j and is rapidly metabolỉsed in the 
body. It induces contracdon o{ uterine musde at any stage 
of pregnancy and iỉ reponed to act mainiy as a vasodỉlator 
and a5 a bronchodỉlator. Dinoprostone iỉ used mainly in the 
induction oỉ labour (p. 2129.1); it may also be used íor the 
teimination of pregnancy (p. 2131.3), missed miscarriage, 
hydatidỉỉonn mole, and intra-uterine fetal death.

Dinoprostone is usuaũy given vaginally. It may also be 
given intravenously, extra-amniotically, or orally, but the 
intravenous rọute has been assodated with a high inddence 
of ađverse eữects and is generally only used for tnlssed 
miscarriage or hydatidUonn mole.

For the lnductlon of labour dinoprostone is used to 
ripen (soíten and dilate) the cervix beíore the membranes 
aie ruptured and to induce laboux at tenn. The cervical gel 
used for cenócal ripening contains 500micrograms in
2.5 mL, whereas the vaginal gel used ỉor induction of labour 
contains 1 or 2 mg in 2Ĩ5 m i; the vaginal gel should not be 
used in the cervical canal. Pessaries and vaginal inserts are 
also available; these are not bioequivalent to the gels and 
thõr dosage is ditterent.

To soften and dilate the cervỉx beíore induction of labour 
đinoprostone 500micrograms is given as crrvical Ị t l  This 
dose may be rcpeated after 6 hours ư there was no response

All cross-reíerences reíer to entries in Volume A

to the initial dose; in some cases a thiid dose may be used to 
a maTimiim cumulative doseoí 1.5 mg in 24 hourc.

For induction o i labour the dose as vaghudgel is lm g (or 
2mg ỉn primigravid patients whh unỉavourable induction 
featũres) followed, ư necessary, by a huther 1 or 2 mg aỉter 6 
hours; á total dose of 3mg (ôr 4mg ỉn uníavóurable 
primigravid patients) shoụỉd not be exceeded. Altematively 
a vagàud ptaary containing 3 mg may be used and this may 
be followed, ũ necessary, by a hưther 3mg a&er 6 to 8 
hours; a total dose of 6mg should not be excéeded.

NtmbiodegradabU vagòud àtserts that contain 10 mg oỉ 
dinoprostone, and deliver about 300 micrograms/hour, are 
also available for cervical rìpening. The inseit ỉhould be 
removed when cervical ripening is complete. or aíter 12 or 
24 hours (depending on the product) ư theie has been 
insufficient cervical ripening. The in sen should also be 
removed u regulax painhil uterine cxmtractions have 
started, iirespectlve oỉ cervical diange, or when there has 
been spontaneous rupture oỉ the membranes, or beỉore 
amniotomy.

Dìnoprostone may be given oralìy for the induction of 
labour. An initial dose of 500 micrograms can be repeated 
after 1 hour. Subsequent doses are then given at hourly 
intervals. and may be incxeased by 500 micrograms ií 
necessary, un ti] an adequate response is achieved. Single 
doses of 1.5 mg should not be exceeded. The induction 
ỉhould be conãdered to have ỉailed il regular uterine 
contractions have not staned aíter 8 hours oỉ ưeatment. 
Oral use has, however. generally been replaced by 
intiavaginal dosage since the latter is assodated tvith 
fewer gasttointestinal adverse eữects.

Dinoprostone has been gỉven mtravcnously for the 
inductỉon oỉ labour but is no longer recommended for 
routine úse by most authorities. A suggested intravenous 
dosage has been 250nanograms/minute inhised as a 
solutíon containing 1.5 micrograms/mL íor 30 minutes, the 
dose being subsequently maintaỉned or increaseđ according 
to the patient's response. In intra-uterine íetal death higher 
doses may be required and an initial rate of 500 nan- 
ograms/minute has been used vvith increases at intervalỉ oi 
not less than 1 hour.

For the term ination of pregnancy 1 mL oí a soluóon 
containing dinoprostone 100mlcrognms/mL may be 
instílled extra-ammoticaữy through a suitable Foley catheter, 
with subsequent doses of 1 or 2 mL given at intervals usually 
oỉ 2 hours, according to response. Dinoprostone has also 
been given ửtơaverunuty íor the teimination of pregnancy 
and ỉor missed miscarriage or hydaddiỉorm mole. A  solution 
containing 5 micrograins/mL may be iníused at a ra te oỉ 
2.5micrograms/minute tor 30 minutes, the inỉusion then 
being maintained or increased to a ra te of 5 micr- 
ograms/mìnute; this ra te should be maintained ỉor at least 
4 houis beíore making hirther increases.

In the USA dinoprostone pessaiies are licensed for the 
termination of second trimester pregnancy. A dose of 20 mg 
is given intravagmaUy and iepeated every 3 to 5 houn 
accordỉng to response for up to 2 đays. A total maximum 
dose of 240 mg has been suggested. Pessaries are also 
lỉcensed in the USA ỉn missed miscarriage, intra-uteiine 
ỉetal death, and benỉgn hydatidUonn mole.

Dinoprostone is used in some centres to maintain the 
patency oỉ the ductus aneriosus (see belovtr).

Admmisbxrtíon hít children. Dinoprostone may be used in 
iniants to maintain the patency oỉ the ductus arteriosus 
(see below).

HcmnorHiagic cystHis. Dinoprostone instilled into the 
bladder íor 4 hours and repeated íor 4 days successỉully 
improved severe cydophosphamide-induced haemorrhagic 
cystitỉs (p. 772.3) in a-bone marrow ttansplant redplenL1 
Similar results were obtalned in another seiies oỉ 10 
patients.2 A solution containỉng 750micrograms oỉ dino- 
prostone in 200 mL o i sodium diỉoride 0.9%  was usecL'-1

1. Mohỉuddin J. et aL Trotment oi cydopboỉphnnide-induced cystitts
witfa protMgUndin Bj. Amt bo*m M ti 1984; 101:142.

2. Laszio D. tt  aL ProsugỉaQ(âji B2 bladder tmdnmon Ễor the tnatm ent of
hcTQữTTỈugk; qrstttíi ilter tữogcotlc bone n am n r tnnspluiution.
HaanMUloỊta 1993; 80:421-5.

Hepatic cSsorden. See under Alprostadil p. 2352.3, íor 
reỉerence to the use o{ prostaglandins, indudỉng dino- 
prostone, in the treatment oỉ viial hepatitis.

Patent dudus aiaríosus. Prostaglandins, paniculariy 
alprostadil (p. 2352.2) and dinoprostone, may be used to 
maintaln the patency of the ductus aneriosus in inỉants 
with congenital hean disease until surgery can be per- 
lonned to correa the mahoimatíon. Treatmẽnt for a lòng- 
er peiiod, espeòally wi)h oraỉ dinoprostone, may tadlitate 
later suigery by allovnng growth o i the inỉants and their 
pulmonary aneries. Beneủdal responses to long-tenn use 
òf dinoprõstone have been reported.u  It has been sug- 
gested that oral treatment should be continued íor up to 4 
vveeks initially and a dedsion then made tvhether to pro- 
ceed with surgery or to plan a longer coutse of treatment

to encourage ỉurther grovvth. When gasttointestinal 
absoipdon is expected to be poor or vvhen oral treatment 
iỉ ineSective, dinoprostone has been given by intravenous 
iníusion.1

Althou^i dinoprostone is not licensed lor use in children 
in the U K  the BNFC indudes the ỉollovving doses:
• oraỉ: 20 to 25 micrograms/kg every 1 to 2 houis, doubled 

ư necessaiy; ư treatment contínues ỉor more than 1 week 
then gradũally reduce the dose

• intravenous: an inỉdal dose oỉ 5 nanograms/kg per 
minute increased as necessaiy, in steps oỉ 5nano- 
grams/kg per minute, to 20nanograms/kg per minute; 
hirther increases may be needed and doses of up to 
100 nanograms/kg per minute ha ve been used, however, 
these are assoóated with an increased risk of adverse 
ettects

1. Sỉove ED, ít  đi. Evahiatỉoa of a n ỉ and ỉow dose Ỉnưavenouỉ 
proịtagUndln E] ỉn managemenỉ o( ducrns dependent congenỉtaỉ heart 
ásease. Anh Da Otữd 1985; 60:1025-30.

2. Thanopooỉos BD, a  mL Prosu^andin E] admỉnỉstntỉon in inâuus wiỉb 
ductuỉ-depeDdent cyanotíc oongenỉul bearr dỉsease. Sur J  Ptấúưr 1987; 
146ỉ 279-82.

Pemphigus. Erosive oral lesions in ỉ  patients' with 
pemphigus vulgaris (p. 1687.1), that had previously been 
rehaaory to Standard corticosteroid therapy, resolved on 
su dáng oral dinoprostone tablets 1.5 to 3 mg daily. Symp- 
toms recurred within weeks of ceasing dinoprostone but 
could be controlleđ by courses oỉ 0.5 to 1 mg daily for 1 to 
2 weeks. when required. In a group of 10 patients.2 topical 
dinoprostone produced similar results in 6 patients, but 
disease was exacerbated in the others; the dinoprostone 
was applied twice daily, but details of the dosage form and 
dose wẽre not reported.

1. Moriu H. ei a l Cỉinical Lỉúi oi prosugUndin E2 on ihe oral lesÌĐiu oí 
pemphigus vulgariỉ. Br J Dtrmđtoi 199$; Ỉ32: Ỉ65-6.

2. Kumaran MS. Kanwar AJ. Ettkaqr of lopical PGE2 in recalciưant orai 
lesions of pemphỉgus vuỉgarỉr a cQnỉcal uiaỉ. J EurAcaắ ũermatoỉ Venerrơl 
2006; 20: 898-9.

Perípheral vascular disaqse. Various prostaglandins have 
been used in the treatment oi peripheral vascular disorders 
(p. 1272.3), partìcularly in severe Raynaud's syndrome 
(see Vasospastic Arterial Disorders, p. 1275.3), but do not 
consdtute mainlinc therapy.

Postpartum haemorrtiage. Dinoprostone and other 
prostaglandins have been used to control severe postpar- 
tum haemoưhage (p. 2130.2) unresponsive to eigo- 
metrine and oxytodn.

BeneSdal response to continuous inưa-uterine irrigation 
vvith dinoprostone soỉution 1.5 micrograms/mL was seen ỈĐ 
22 patients wìth postpartum haemoưhage unresponsive to 
other treatmenL1 Secondary postpartum haemorrhage was 
controlled in another patient using a dinoprostone 3-mg 
vaginal pessary held against the uterine wall.2 A 
nonbiodegradable dinoprostone vagứial insert has also 
been tried in the prevention oỉ postpartum blood loss and in 
one report3 was as eửective as intravenous oxytoón.

1. Peyser MK. Kupíennine MI. Muugement of leven  ponpanom 
hemorrtuge by ừiiraulerine irrigidon with pìbsuglsndỈD B]. Am J ObĩUI 
Gyneal 1990; 142; 694-6.

2. Markos AB. ProtugUndin E] úiDiuierine suppohuxies in Uk  crutment 
of seandaiy postpãmim hemoohage. JR So t Mtd 1989; 82: 504-5.

3. Ozalp E. tì tl. Dmopnstone vagmal ínseit venus inưtvenous oxyrodn 
to reduce postpamun blood loa foDowlng vaginal or cesarean deliveiy. 
ơ ó t Exp O htit Gyntail 2010; 37: Ỉ3-5.

VrtSigo. The topical use oí dlnoprostone has bcen reported 
to produce repigmentatíon in patìents with vitiligo (see 
Pigmentation Disorders, p. 1687.2). In smaũ groups of 
patients with vitỉligo aSecting Iess than 5% oí the body- 
suríace, moderate or complete repigmentation occuned in 
the majority oí patíents over a treatment period of 6 
months.1'2 The mean onset oỉ effect was sẽen aíter 2 
months oỉ treatment.2 In one report a gel containing dino- 
prostone 166.6micrograms/g was applied to the aữected 
areas in the evening;1 in another report a gel containing 
250 micTograms/g was applied twice daily.2 Perilesional 
hypeipigmentatíon was seen in many patients, but đisap- 
peãred ãfter stopping treatmenL1

1. Pusad D, a  aL Topical pcooagUndin analog (TGEi) In vttHigo—a 
preUminur Itudy. ba J  D trm tul 2002; 41: 942-5.

2. kapoorR. oai. Evầlmtloo ctttiety and eõKacy ot topểcalptonigUndln 
Ei ìn treaưnem of vidligo. Br J  Drrmtml 2009; 140:881-3.

Adverse Eữeds
The inddence and severity ol adverse reactions to 
dinoprostone are dose-related and also depend to some 
extern on the route; the intravenous route has been 
assodated with a hỉgh inddence of adverse eBects. Nausea. 
vomiting, diarrhoea, and abdominal pain are common by all 
routes. Back pain and rash cân occur. Transient 
cardiovascular (vasovagal) symptoms ha ve induded flush- 
ing, shivering, headache, dizziness. and hypotension; there 
have been rare reports of myocardial iníarctlon and cardiac 
airest. Hypertension has also been reported. Convulsions 
and EEG changes have occurred rârely. Locaỉ tissue
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irritatíon and erythema, as well as pyrexia and raised white 
cell count, may follow intravenous doses but generally 
revert to nonnal aher termination oỉ the inhision. Tranãent 
pyrexia and raised white cell count may also occur aíter 
intravaginal use. Local inỉection may ỉoIỉow intra- or extra- 
amniotic therapy.

Vaginal bleeding and uterine pain, which are expected 
with prostaglandin use in the medical termination of 
piegnâncy, may also occur when they are used to sohen and 
dilate the cervix beỉore surgical termination. Excesãve 
uteiine acdvity may occur and there have been occasional 
reports oi uterine rupture after the use of prostaglandins to 
terminate pregnancy or induce labour; ỉetal distress and, 
rarely, ỉetal death have occurred during inductìon. There 
have been cases oỉ anaphylactoid syndrome oí pregnancy 
(amniotic Đuid embolism) in women given dỉnoprostone. 
Disseminated intravascular coagulation has occurred rarely.

Dinoprostone, although generaỉly acting as a broncho- 
dilator, may cause bronchoconstriction in some individuals. 
Hypersensitivity reactions have occuired.

Inddence of odverse effects. Adverse eỉỉects were evalu- 
ated in 626 patíents1 undergoing abortion (usually in the 
second trimester), using extra-amniotic or intra-amnioúc 
dinoprost or dinoprostone, oỉten with oxytodn. Vomỉting 
occurred in 291, dianhoea ũt 28, pyrexia in 54, transient 
hypotensiqn xỉaỉi in systolic bloõd pressure of at least 
20mmHg) in 25, transient bronchospasm in 2 patients 
given extra-amniotic dinoprost, and blood loss exceeding 
250mL in 68 (38 lost morê than 500mL). No patients had 
convulsions even though 8 were being ưeated for epi- 
lepsy. Three patients sustained lacerations to the cervix. 
Five patíents complained of breast soreness or lactation; 
these symptoms may have been under-reported. Overall 
14 patients vvere re-admitted; 13 because of excessive 
vaginal bleeding and 1 because of pelvỉc inỉedion.

A later report describes the cumulative experience in 
3313 pregnandes2 in which dinoprostone gel was used for 
induction oỉ term labour or cervical ripening. Adverse 
eííects were ra re. Vomiting, íever, and diarrhoea occurred in 
about 0.2% oỉ mothers and were diSicult to distinguiỉh 
from the effects of'concurrent drug therapy. Deteõable 
myometríal activìty was dose-related and more common 
aher intravaginal than aíter intrácervical use. Myometrial 
activity was reported in 0.6 to 6% of patients following 
intravagứial application and hyperstimulation was vừtually 
non-existent at an intracervical dose of SOOmicrograms. 
Fetal eãects were negligible in the absence oi uterine 
hyperstimulatíon.
1. MacKenáe VL, tí aì. Prosuglandỉn-inđuced abortion: assessment of 

opcratìvc compUcaõons and earìy morbidity. BMJ ỉ 974; 4: 665-6.
2. Raybum WF. Prostaglandin Ej geỉ ỉor cervicaỉ ripenỉng and induction oỉ 

ỉabon a critical anatyãs. Am J Obsítí Gyneal 1989; 160: 529-54.

Effects on the bones. Reversible periosteal reactions oỉ the 
long bones and bone thickening have occurred in iníants 
receiving long-term therapy with prostaglandins oí the E 
series (see Alprostadil, p. 2353.2). In additìon, reversible 
widening of cranial sutures was reported1 in 2 neonates 
given dinoprostone intravenously for 95 and 97 days 
respectively.
1. Hocvels-Guerich H. tí ai Widcnftig of cranỉal sutures aítcr long-term 

prostagỉandỉn Ej therapy in two newbom iníants. J Peắiatr 1984; 105: 
72-4.

Effects on the cardiovascular System. Cardiovascular 
adverse effects are most common after intravenous dino- 
prostone but may also occur with other routes. Severe car- 
diovascular disorders reported with the intra-amniotic or 
intravaginal use of dinoprost or dinoprostone have 
induded: cardiac arrhythmias in 3 patients,1'2 ỉatal in 2 of 
them;2 hypotension, tachypnoea, and tachycardia in 3 
patients3-4 wlth associated pyrexias in 2 patients;5 and fatal 
myocardial iníarction in a patient who had several high- 
risk íactors for ischaemic heart disease.5

Severe hypertension occuưed in a patient6 who received 
dinoprostone by dữect myometrial injectìon and by 
intravenous inỉusion concomitantly for postpartum 
haemorrhage.

Adverse cardiovascular effects have also been reported 
wìth other prostaglandins used in gynaecological or 
obstetric indications (see under Gemeprost, p. 2137.2, and 
Sulprostone, p. 2145.3).

1. Bun Rl« tí aL Hypokalemú and cardỉac airhythmia assoòated tvith 
prosugỉandỉn-induccd abortìon. Obsut Gyneaì 1977; 50:45S—46S.

2. õates w. Jordaan HVF. Sudden collapse and death of women obtaining 
abortions inducrd wỉth prostaglandln Fĩ .. Am J obĩteí Gynrcol 1979; 153: 
39S-400.

3. Phelan Sỉ, a ai. Dranudc pyrexic and cardiovascular Kỉponse lo 
intravaginal prosuglandin Ej. Am J Obaxt Gyntaỉ 1978:132:28-32.

4. Camerõn rr. Baĩrd DT. Sudden collãpse after intn-amniotic 
prosuglandỉn Bi in]ectian. Latat 1984; U: 1046.

5. Panenon SP, a ai. A matemal death assodated wth prosuglandin Ej. 
ObiUt Gyntal 1979; 54:123-4.

6. Veber B. a ttl. Severe hypertension during postpanum haemorrhage 
aíter i.v. administntion o{ prostaglandin E2. Br J Aiuiath 1992; 68:623-

Effeds on the fetus. A vvoman who ỉaiỉed to abort despite 
receiving carboprost intravagiiiaỉly 7 weeks after concep- 
tion gave birth at 34 weeks oỉ gestatìon to an inỉant with 
hydrocephalus and abnoimal digits.1 There have been 
reports oỉ 2 inỉants bom, vsithout congenital abnormality, 
to women who continued with the pregnancy after 
attempted mid-trimester termination using intravaginal 
gemeprost.13 However, abnormalities induding llmb 
deíormitìes, deft palate, anencephaly, cerebellar atrophy, 
and heart maltormation were reported in a revievv4 of 71 
cases oỉ pregnancy that were cõntỉnueđ after attempted 
termination using niiíepristone either alone or with a 
prostaglandin. Of the 8 cases oỉ abnormality that were 
reported, 7 occurred in the group of 10 women who had 
been given intravaginal gemeprosL A case oỉ cerebellar 
agenesis has also been described5 after a íailed medical ter- 
mination using miíepristone and gemeprost. For abnorm- 
alỉties reported aíter the ỉailed misuse of misoprostol aỉone 
for temúnanon oỉ pregnanqr, see p. 2142.2.

For reports of adverse efiects on the íetus due to 
hyperstimulation of the uterus during labour, see under 
EĨÍects on the Uterus, below.

1. Coỉỉỉnỉ FS, Mahoney Mi. Hydrocephaỉus and abnonnaỉ dỉgỉts aừer ỉ»]ed 
Srst-aimestcr prostagỉanđin abonỉon attempt. J Pediaír 1983; 102:620-
1.

2. Lakasỉng L. Spencer JAD. Contímỉatíon oi prcgnancy aítcr mid-triinester 
gemeprost adminỉsưatíon. B rJ Obsttí Gyrùeeoi 199^ 106: 1319-20.

3. Roỉỉand p. Sinha A. Conúnuatỉon of pxegnaocy aíter mid-ưimcster 
gemeprost admỉoỉsưatỉon. Br J Obsttí Gynaèẽoi 2000: 107: 1184.

4. Sỉtruk-Ware Rt tía l. Pctal miưonnatỉoD and ỉaỉled međỉcaỉ termlnatỉon 
of pregnancy. Lãruti 1998; 352: 323.

ỉ. A/adapa FK. Eỉsapagh K. Isolated one-sided cerebcllar agraesis ỉollowing 
an atteinpted medical ỉenninatkm oỉ pregnancy. J Obsttí Gynaecol 2006; 
26: 581-2.

Effects on the gastrointesiỉnal System. Necrotising entero- 
colitìs has been assodated with the use oỉ intravenous1 or 
oral2 dinoprostone, or intravenous alprostadil,2 in iníants 
with symptomatic congenital heart disease. It has been 
suggested that induced hypotension and apnoea may be 
responsible,1 although others1 did not support this view, 
or that pulmonary vasodilatatìon may produce systemic to 
pulmonary shuntỉng, renderũig the gastrointestinal tract 
relatively ischaemic.2

1. Lcung MP, tí aL Necrotỉzỉng enterocoỉỉtỉs ỉn neonaces wiih symptomatic 
congenital heart disease. J Ptdiatr 1988; 113:1044-6.

2. Singh GK, tí aL Study oỉ lovv dosage prostagỉandỉn—usages and 
complỉcatíons. Sur Heart J 1994; 15: 377-81.

3. Miỉler MJS. Clark DA. Congenỉtaỉ heart dỉsease and neootỉàng 
cnterocolilis. J Peấiatr 1989; 115: 335-4

Effects on the neonate. Aspiration of the undissolved rem- 
nants oỉ a dinoprostone vaginal tablet caused neonatal 
respiratory disơess due to mechanical obstruction oi the 
airvvays; there was no evidence to suggest absorptíon ol 
dinoprostone from the tablet matrix.1

Inadvertent intramuscular ứýection oỉ carboprost 
250micrograms caused hypertension, bronchospasm, diarr- 
hoea, and hyperthermia in a neonate. There was also an 
adveise neurological eữea that was either a dystonic 
reaaion or seizure activity. The neonate vvas treated 
symptomatically and discharged 24 houis laten neurologi- 
cal and developmental examinations were normal at 3 
months of age.2 The authors of this report also leamed of 2 
other cases that had been reported to the manuíacturer, in 
which neonates given injections oỉ 125 micrograms and 
63 micrograms remained asymptomatic.

1. Andersson s, tí ai. Neonataỉ respỉratory disơess caused by aspiration of a 
vagỉnaỉ tablei comaíning prostagỉandỉn. BMJ 1987; 295: 25-6.

2. Mrvos R. tí ai. Carboprost exposure in a newbom with rccovcry. J Toxicol 
Oin Toxicpỉ 1999; 37: 865-7.

Effects on the nervous System. Convulsions and EEG 
changes have been occasionally reported during the use of 
prostaglandins for termination of pregnancy. Convulsions 
occuưed1 in 5 of 320 women aíter intra-amniotic dino- 
prost, but in other large series2'4 of patientỉ given dino- 
prost or dinoprostone by various routes no problems 
occurred despite the indusion of patients with a history of 
epilepsy. Hovvever, convulsions were reported5 in 3 of 4 
epỉleptic patients given suỉprostone intramuscularly.

1. Lyneham RC. a  ãl. Convuỉsỉons and eleanxncephalogram abnormal- 
itíes aíter intra-ainniotìc prostagỉandin F}e. Lanat 1973; iỉ: 1003-5.

2. MacKenric 12, tí ai. Convuỉsỉons and prostaglandỉn-induced abortion. 
L anatì 973; 11: 1323.

3. Thicry M. tí ai. Pnmaglandỉns and convulsions. Lanat 1974; k 2Ỉ8.
4. Praser IS, Gray c. Elecưoencephalogram changes after prosugỉandin. 

Latuxt 1974; ỉ: 360.
s. Brandenburg FL tí ai. Convuỉsions in epỉleptic vvornen aíter 

admỉoisưmtion of prostaglandỉn E2 dcrivatlve. Lancti 1990; 336: 1138.

Effeds on the uterus. Use oỉ prostaglandins to induce 
labour or to terminate pregnancy is assodated with an 
incxeased risk oỉ hyperstimulatìon of the uterus. Uterũie 
rupture has occurred with carboprost' dinoprost or dino- 
prostone,2'7 gemeprost*-10 misoprostol11-14 and sulpros- 
tone.15-17 These eữects have be en reported with par- 
enteral, local, and oral dosage. The risk of rupture and 
assodated complicatíons is increased in grand multíparae4 
and those with uterine scaning hom previous caesarean

section.5-7 Studies have reported relative risks oí betvveen 
6 and 10 tìmes those of spontaneous labour aỉter labour 
induction with dinoprostone in the latter group.5-7 In addi- 
tíon to rupture, V9ith the risk oỉ potentially íatal matemal 
haemorrhage. hyperstimulatíon has been assodated with 
íetal distress and death,1*-20 and matemal death due to 
anaphylactoid syndrome oỉ pregnancy (amniotic fluid 
embolism).lsJ1

1. Vrrgote l  a  ti. Uierine nipture due to 15-methyl pronaglandin F ,,. 
Latũxt 1982; 11: 1402.

2. Claman p,tía L  Uterỉne rupture wỉth the use oỉ vagỉnal pm«aglanrfỉn gj 
for inductỉon oỉ labor. Am J Obsttí Gynecol 1984; 150: 889-90.

3. KeUer F, Joyce TH. Uterine rưpture assodated with the use oỉ vagỉnaỉ 
prosugỉandin E2 suppositorieỉ. Can Anaesth Soe J 1984; 31: 80-2.

4. Larsen JV. tí aì. Uterine byperstỉmulatíoo and rupmre after ỉnduction oi 
ỉabour wỉth prosugỉandtn E2- SA fr Med J ỉ 984; 65: 615-16.

5. Ravasỉa DJ, tí aL Uterine rupturé dtiỉing ỉnduced tĩial oỉ labor among 
women wỉth prevỉous cesarean delỉvery. Am J Obítet Gynuoi 2000; 183: 
1176-9.

6. Rabỉ M, tí ai. A randomỉxed tĩỉal of vaginaỉ prostaglandin Bj ỉor 
inductỉon oí labor insert vs ublet. J Rtpnxi Med 2002; 47:115-19.

7. Tayỉor DR. tí al. Uterìne rupture wỉth the use of PGEj vagỉnal inserts íor 
iabor induction in women wiỉh previous cesarean sections. JReproềMeắ 
2002; 47: 540-54.

8. Thavarasah AS, Achanna KS. Uterine rupture wỉth the u$e oí Cervagem 
(prostaglandỉn El) for inductỉon oí labour on account oỉ ỉntrauterỉne 
death. Singapore Med J  1988; 29: 351-2.

9. Byme P, Onyekwuluje T. Uteiine rnpture aíter terminatíon oỉ 
pregnancy vvith gemeprost BMJ 1991; 302: 852.

10. Vỉne SJ, tí ềl. Ttansverse posterior cervicơtsthmic rupture after 
gemeprost pessarỉes ỉor termination. BMJ 1992; 305: 1332.

11. Blanchette HA. tí ai. Comparíson of the saỉety and eỉBcacy of 
ỉnơavapnal misoprostol (prostaglandỉn E|) with those of ttinoprostonẽ 
(proscagUndỉn Ei) (or cervícal ripening and inductỉon oỉ ỉabor ỉn » 
cómmũnỉty hospẳtaỉ. Am J Obtítí Gynecoi 1999; 180: 1551-9.

12. Mathem JE ,tíã l. Uterỉne rupture ỉn a multỉparous vyotnan durtng Ubor 
induction vvith oraỉ misoprostol. Int J  Gynaecoỉ Obsteĩ 2000; 68: 43—4.

13. Khabbax AY, tí ai. Rupture of an unscarred uterus wỉth mỉsoprostoỉ 
induction: case report and review of the literature. J Maưm Ptíai Med 
2001; 10: 141-5.

14. Naykỉ u, tí a i Uterỉne rupture durỉng second trimester abortíon wỉth 
misoprostol. Petal Diagn Ther 2005; 20: 469-71.

15. Larue u  tí ai. Rupture (fun utérus sain lors d'une ỉntemiptỉon de 
grossesse par prostagiandỉnes au deuxỉème trìmesưe. J Gynecoỉ Obstet Bioi 
Reprod (Parừ) ỉ 991; 20: 269-72.

16. Prasad RNV, Ratnam ss. Uteríne rupture after inductlon oí ỉabour ỉor 
ỉntrauterine death usỉng the prostagỉandin &2 analogue suỉprostone. Aua 
N Z J Obíttí Gynaecoi 1992; 32: 282-3.

17. de Boer MA. tí aỉ. Low dose sulprostone for tenninatỉon oỉ second and 
thỉrd triinester pregnancies. Eur J Obsttí Gynecol Reproẩ Biol 2001; 99: 
244-8.

18. Stronge J. tí ai. A neonatal and matanaỉ deatb folỉowing the 
adiRỈnỉstratìon of intravagỉnal prostaglandỉn. J Obsttí Gỵnaecol 1987; 7: 
271-2.

19. Qutnn MA. Murphy AJ. Petal death foỉỉowỉng extra-amniotic 
prostaglandỉn gek repon of two cases. Br J Obstet Gynatcol 1981; 88: 
650-l"

20. Simmons K. Savage w . Neonataỉ death associated wỉth inductíon of 
ỉabour vvith intravaginal prosuglandin Ej: case reporL Br J Obsttí 
Gynaecol 1984; 91: 598-9.

21. Less K tía L  Vagỉnaỉ prostaglandỉn Ej and íatal amnỉotỉc fluid embolus. 
JAMA 1990; 263: 3259-60.

Overdosoge. Severe adverse eílects assodated with intra- 
amniotic prostaglandins have been attributed to absorp- 
tion into the systemic drculatíon oỉ doses higher than 
would normally be given systemically. Rigors, vomiting, 
severe abdominal pain, and an ìntense desire to urinate 
and detaecate occurred1 in 3 patients given dinoprostone 
intra-amniotically for mid-trimester abortion; one patient 
had peripheral vasoconstrinion and a rapid low-volume 
pulse, with hypotension, and another had perìpheral cya- 
nosis. It was suggested2 that this might have been due to 
displacement of the needle or cannula outside the amnỉo- 
tic sac. In 2 of the patients prior use of urea may have 
increased the rate of absorption of prostaglandins hom the 
amniotic cavity. In a íurther report3 ilushing, severe head- 
ache, and nausea immediately alter a test dose oí dino- 
prost 2.5 mg was also thought to be due to incorred posi- 
tioning of the needle and consequent injection into the 
systemic drculation; at least pan of the dose might have 
been injected into the peritoneal cavity.4

Severe reactions have also been reported with prosta- 
glandins given to abon hydatidiỉorm moles. A 20-year-old 
vvoman given 20 mg of dinoprostone by injection into the 
uterine cavity developed proỉound hypotension, brady- 
cardia, and rigors. followed by nausea, vomiting, suprapubic 
pain, an increased pulse rate, pyrexia, and generalised 
Oushing.5 Since there are no letal membranes in a molar 
pregnancy, inưa-uterìne administration is similar to extra- 
amniotic administration and the dose used vvas 100 times 
higher than the usual exưa-amniotic dose.4 Hovvever, in a 
similar patient4 'extra-amniotic' instiUatíon of dinoprostone 
200 micrograms was followed immediately by nausea, 
retchỉng, severe abdominal pain, dizziness, diíũculty in 
breathing and the production of hothy blood-staũied 
sputum, an imperceptible pulse, and hypotension; the 
dinoprostone had probably been injeaed directly into the 
matemal drculation.

1. Ross AH. vvhitehouse WL Adverse reactiom to ỉntra*amnỉotìc urea and 
prostagỉandin. BMJ 1974; 1: 642.

2. Craít L Bowen-Sỉmpkỉns p. Adveise reactíons to ỉntra-anuiỉotic urea and 
prostaglandln. BM J1974; 2: 446.

3. Brovvn R. Advene reactions to intra-amniotic prostaglandỉn. BM J1974; 
2: 382.

4. Karim SMM. Advene reaaions to imra-amnioúc prostaglandin. BMJ 
1974; 3: 347.

The Symbol t  denotes a preparation no longer actively marketed
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5. Smỉth AM. Advene reactions to intn-amniotic prostagỉanđin. BMJ 
1974; 2z 382-3.

6. McKlcoỉ E Gray H. Ađvene resctỉoQ to extra-amnỉotỉc pro$tagiandin E* 
Br J Obsut Gynâecoi 1977; 84: 229-50.

Precautions
Dinơprostone should not be given to patients in whom 
oxytodc drugs are geneially contra-indicated because 
spontaneous labour or vaginal delỉvery are liable to harm 
either the mother or the íetus (see also Oxytodn. p. 2144.2). 
This indudes ágnUicant cephalopelvic disproportlon or 
uníavourable presentation ữf the íetus, placenta praevia, or 
íetal distress. It should not be used vvhere there is a 

. predisposition to uterine rupture, as in high parity or the 
presence oi a uterine scar hom previous caesarean section 
or major uterine surgery, or m those with a history of pelvic 
inỉlaưưnatory disease. Since prostaglandins enhance the 
effects oí oxytocin, use of these drugs together or in 
sequence should be careíuily monitored.

Dinoprostone is contra-indicated in active cardiac, 
pulmonary, renal, or hepatic disease. It should be used 
with caution ỉn patients vvith glaucoma or raised intra- 
ocular pressure. a history oỉ asthma or epilepsy, hepatic or 
renal impaiưnent. or cardiovascular disease.

In the induction of labour cephalopelvic relarionships 
should be carehilly evaluated beỉore use. During use uteríne 
activity, íetal status, and the progress of cervical dilatation 
should be careíully monitored to detect adverse responses. 
su ch as hypertonus, sustained uterine comractions, or fetal 
distress. In patìents with a history of hypertonic uterìne 
contracnlity or tetanic uterine contractions, uterine activity 
and the State of the ỉerus should be continuously monitored 
throughout labour. Where high-tone myometrial contrac- 
óons are sustained the possibiỉity of uteríne rupture should 
be considered.

Dúioprostone sbould not be given by the myometrial 
route. since there is a possible assodatìon with cardiac arrest 
in severeiy iỉl patients. The extra-amniotic route should not 
be used in patients with cervidtis or vaginal inỉecdons. 
Vaginal preparatìons o! dinoprostone are not recommended 
in the induction oỉ labour once the membranes are 
ruptured, because inỉonnation about use in this group is 
lũnited. In some countries, intravenous prostaglandins are 
considered to be contra-indicated in women who smoke.

Dinạprostone should be used with caution in women 
who have conditìons that could ỉurther increase the risk of 
postpartum disseminated mtravascular coagulaóoa which 
is assodated with phannacologically induced labour. This 
indudes women with gestatỉonal dỉabetes, hypertension, or 
hypothyroidism. Women over 30 years oỉ age and those past 
the íortieth week of pregnancy are also at increased risk.

ỉn the theiapeutíc terminatìon oỉ pregnancy, ỉetal 
daxnage has been seen in cases oí incomplete termination 
and the appropriate ơeatment for complete evacuation oỉ 
the uterus should theréíore be instituted whenever 
tenninatíon is unsuccessful or incomplete. Dinoprostone 
shọuld not be used for tenninatíon in patients with pelvic 
iníectìon, unless adequate treatment has already been 
staned.

Admmistration. For the hazaids of unintentỉonal systemic 
absoiptíon oỉ prostaglandins aỉter intra-uteiine use for the 
tennỉnation of pregnancy and abortíon oĩ hydatidiíonn 
moles, see Overdosage in Adverse EHects, p. 2135.3.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenữe (NAPOS) and 
the Porphyria Centre Svveden, dassihes dinoprostone as 
probably not porphyiinogenic it may be used as a diug oi 
Srst choice and no precautìons aie needed.1

I. The Drug Daubase ỉor Acute Porphyria. Avaỉỉâbỉe at: http://www. 
đnig**potphyiỉau>rg (accessed 30/07/11)

Interoctions
Dinoprostone enhances the eãects of oxytodn on the 
uteius. There is a theoretical rỉsk that prostaglandin 
synthetase inhibitors. su ch as aspirin and NSAIDs, might 
alter the eỉBcacy of dinoprostone.

Uleríne stimukints. Marked hypenension. vomidng, and 
severe dyspnoea occurred aỉter the sequential use oỉ oxy- 
toán, meứtylergometrine, and dinoprost ivithin the space oí 
10 minutes to a vvoman with postpartum haemonhage.1
1. Coben s , a  ai. Sevcn  sYStemìc Kãcáons Ìờữowin$ ềànứiứsoầtìoo oi 

diAerent ureotoníc [uterotonic] drugs. N Y State JMed 1963; 63:1060-1.

Preparatìons
Proprietary Prepoicdions (details are given in Volume B) 1
Singla ingrediant Preparotions. Arg.: Prolisina E2; Propess; Aus- 
traL: CervidO; Prostm E2; Austríir  PrepidiL' Propess; Prostin E2; 
Bdg.: Piepidil: Propess; Prostin E2; Braz.: Propess; Canad.: Ca- 
vidil; Prepidil; Prostin E2; Cz.: Prepidil; Propesst: Prosdn E2; 
Denm.: Minprostin; Propess; Prostin E2; pin.: Minprostint; Pro- 
pessỷ; Pr.: Prepidil: Propess; Prostine E i Ger.: Minprostín Ej,-

Prepidil; Prọpess; Gr.: Minprostín; PrepidiL’ Propess; Prostin E2; 
Bong Kong. Prosdn E2; Hung.: Prepkli]; Prostín E2; Inditr. Cer- 
viprime; Dinoripe; Primiprost; Indon.: Prostin B2t: /ri: Prosdn 
E2; Israek Prepidil; Propess; Prostìn E2; ItàL: Prepidil; Propess; 
Prostin E2; Malaysia: Prosdn E2; Mex.: Prepldik Prapess; Neth.: 
PrepidH* Propess; Prostin E2; Norw.: Minprosdn; NZ: Cervidil; 
Prostỉn E2; Phữipp.: Cervtprime; PoL: Prepidil; Propess; Pork: 
Propess; Prostin E2; Rus.: Prepidil (Ilpenìupui); Prostenongel 
(npocreHOHrens); Prostin E2 (npocnm E2); S~Afir.: Prandin E i 
Prẽpìdil; Propess; Prostm E2; singapore. Ptosdn E2; Spain: 
PrepidiL’ Propess; Swtd.: Minprostin; Propess; Swừz.: PTopess; 
Prostin E2; Thai.: Prosdn E2; UK: Propess; Prosdn E2; ukr.: 
Cavìstìn (ũ/epmentH); USA: Cervidil; Prepidil; Prostin E2.
Phannacopoaial Praporations
BP 2014: Dinoprostone Oral Solution.

Ergometrine Maleate IBANM, riNNMỊ
Ergobasine Mateatẹ Érgometninimaleaatti;. Ergometrina. 
măiẹato de; Ergoméơine, Maléatie d'; Ergometrinhydrogen- 
maleat; Ergomẽtrini Maleas; Ergometrinmaleat Ergometrin- 
maleát; Ergometrin-maleinát; Ergometrino maleatas; Ergo- 
novine Bimaleate; Ergonovine Maleate;Ergostetrine Maleate; 
Ergotodne Maleate; Maleato de ergobasina; Maleato de 
ergometrina; Maleato de Ergonovina; SproMeĩpMHa Maneaĩ. 
N-[(S)-2-Hydroxy-l-methylẽthyí]-o-tysergamide hydrogen 
maleate; 9,10-Óidehydro-AK(S)-2-hydroxy-l -methyíethyi]-6- 
meứiylergollne-8Ẹi-carboxamide hýdrogen maleate.. 
Ci»H23N302,C4HÁ=44ự • ■ ■■
CAS —  60-79-7 (ergometrine); 129-Shl (ergométrine maleate). 
ATC —  G02AB03.
ATC Vet —  QG02AB03.
UNII — YMH3D0ZJW.

Pharmocopoeias. In ơiin.. Eur. (see p. vii), Int., Jpn, and us. 
Ph. Eur. 8: (Ergomecrine Maleate). A vvhitc or almost tvhite 
or slightly coloured, aystalline powder. Sparingly soluble in 
waten slightly soluble in alcohol. A 1 % solutíon in water 
has a pH oỉ 3.6 to 4.4. Store in airtight glass containers at a 
temperature of 2 dẹgrees to 8 degrees. Protect írom light. 
USP 36: (Ergonovine Maleate). A white to greyish-vvhite or 
ỉaintly yellow, odourless, microcrystalline powder. It 
darkens with age and on exposure to light. Sparingly 
soluble in waten slightly soluble in alcohol; ìnsoluble in 
chloroform and in ether. Store in airtight containeis at a 
temperature not exceeding 8 degrees. Protea hom light.

SlabilHy. Deterioration and degradation oỉ ergometrine- 
containing injections has be en seen when exposed to high 
temperatures ỉn the tropics.1'4 The mean loss in one study3 
of ergometrine injectíon under shipment to the tropics 
was 5.8%. but in some individual samples the loss was 
more marked: 18 of 80 test samples contained less than 
80% oí the stated content and in 3 cases the content was 
less than 60%. A simiỉar but much less ágnihcant pattem 
was seen with methylergometrine: the content varied 
hom 98.6 to 99.5% òf the labeDed amounL Tablets oí 
ergometrine and methylergometiine were aỉso shown to 
be unstable under simulated tropical conditions. vvith 
humidity as the main adverse íaaor.’

1. Waỉker GJA. ft aL Pocency of ergomenỉne ỈD troplcal counoỉes. Lanat 
19S6;U: 393.

2. Abu-Reid IO. etai. Stabỉỉỉty oỉ drugs in che tropicỉ. ỉm  Pharm J 1990; 4:6-
10.

3. Hogtrxeữ HV, tì  aL StaỈHÌiĩy oi essentiaỉ dnigs duhnf shỉpment to the 
tropỉcs. 3MJ 1992; 304:210-12.

4. Hogerxeỉl HVr Waỉker GJ. Instabỉỉỉty of (methyl)ergometrỈĐe ỉa tropícaỉ 
dimates: an overview. Sur J Obttet Gyneeol Repnề Biềi 1996; 69: 25-9.

5. de Groot ANJA. a  ttL Ergometrỉne and methyleĩgometĩine ubletỉ aie 
not subĩe under sỉmuỉateđ tropỉcaỉ ctmđỉtỉons. J Ỡm Pharm Ther 1995; 
20: 109-13.

Uses and Admìnistration
Ergomeưine has a much more powerful action on the 
uterus than most other ergot alkaloids, espedally on the 
puerperal uterus. Its main action is the production of 
intense contractions, whidi at higher doses are sustained, in 
contrast to the more physiological rhythmic uterine 
contractions induced by oxytodn; its action is more 
prolonged than that oí oxytodn.

Ergometrine maỉeate is used in the active management 
oí the third stage of labour, and to prevent or treat 
postpartum or postabortal haemorrhage (p. 2130.2) caused 
by uterine atony; by maintaining uterine conưaction and 
tone. blood vessels in the uterine vvall are compressed, and 
blood flow reduced.

In the actlve management of the third stage of 
labour, ergometrine maleate and oxytodn are given 
together under full obstetric supervision. A dose o{ 
ergometrine maleate 500 micrograms and oxytodn 5units 
(as the Sxed combination Syntomỉtríne) is injected 
intramusculariy aher delivery of the anterior shoulder, or, 
at the latest immediately aher delivery of the iníant; 
contractions are reported to occur within 2 to 7 minutes.

Delivery of the placenta is acti vely assisted while the uterus 
is Đrmly contracted.

In the preventỉon or ưeatment of postpartum 
haemorrhage, ergometrine maleate may be used alone, 
usually in an intramuscuỉar dose oỉ 200 to 500 micrograms. 
In emergendes su ch as excessive uteiine bleedlng, a dose of 
250 to 500micrograins has been given intxavenously. 
Intravenous doses should be given over at least 1 mỉnute to 
reduce the lisk of ađverse eữects, particulariy hypertension. 
An intramuscular dose oỉ 200micrograms has also been 
used ỉor the prevention or tteatment oỉ postabortal 
haemorrhage. Parenteral treatment of haemorrhage may be 
followed by ergometrine maleate 200 to 400 micrograms 
orally 2 to 4 times daily until the danger oí atony and 
haemonhage has passed, which is usually 48 hours. Tablets 
have also been given subỉingualỉy. The combinadon 
preparation Syntometrine has been used intramusculariy to 
prevent or trẽat postpartum haemoưhage; the BNF States 
that it can also be used in the management of incomplete 
abortíon, usually when surgical evacuation of the uterus is 
delayed.

In the treatment oí míld secondary postpanum 
haemorĩhage. ergometrine maleate has been given orally. 

Ergometrine tartrate was íormerly used.

Diognosis and testing. Ergometrine maleate1*8 or methy- 
lergometrine maleate*-10 ha ve been used in a provocation 
test for the diagnosis of Prinzmeta!'s angina (variant 
angina) (p. 1254.3).

1. VVitenDD. Hat. Erjonovlne lesting in a coromry care uniL ÁmJCardial 
1980: 46: 922-30.

2. Health and Public Policy Committee. American College oí Physidans. 
Periormance o( ergonovine provocatĩve testing (or coranary anery 
spasm. Ann Intem ỈÃtđ 1984; 100: 151-2.

3. Song J-K. H at. Saỉety and dinical impaa oi ergonovine stresí 
echocardỉognphy for dỉagnosỉs oí coronary vasospasm. J  Am Cott Cardioì 
2000; 35: 1850-6.

4. Kaỉhima K. a  al. Long-ienn outcome ot paticntỉ wlih ergonovine 
induced corữnary constriction not asiotíaicd with ischemic cỉectro- 
cardiograpbic changes. J Cũrdiol 2001: 37: 301-8.

5. Palinkas A. eral. Saletyoí ergot stress echocardiognpby for non-ỉnvasive 
dcteaton of coronary vasospasm. Conn Artery Dà 2001: 12: 649-54.

6. Song JK. a  al. Prognostỉc implication oí ergonovine echocardỉography in 
paúentỉ Htith o n r  nom ul cõranaiy angiogram or negatỉve sa ă I te s  lor 
signiAcani Oaed stenosỉs. JAm Sac EchocardioỊr 2002: 15: 1346-52.

7. Sueda S. a  al. Clinical impact of selectìve spasm provocation ICSI5: 
comparisons benveen acrtylcholine and eigonovỉne in 1508 examina- 
dona. Coran Anery Dá 2004; 15: 491-7.

8. Coma-Canella t  H al. Ergonovine test in angina tvith noimal coronary 
aneries: is it yronh doing it? ìní J CardM 2006; 107: 200-6.

9. Beruand ME, tt al. Prequency of provoked coronary anerial spasm in 
1089 consecutlve paticnu undergoing coronary aneriography. Cimita- 
tám 1982:65:1299-1306.

10. Lablanche JM. H al. Réllexions d'un comité d’experts de la Sodété 
{rangaỉse de cardiologle concemant 1'usage du maỉéate de méthylergo- 
métrine (Methergin) dans la dítection d'une vaaomoưidtí corooaire 
anormale. Ardl Mat Coeur Vaãs 1995: 88: 247-53.

Adverse Eữects and Treatment
Nausea and vomiting, abdominal pain, diaưhoea. head- 
ache, dizziness. tinnitus. chest pain, palpitations, brady- 
cardia and other cardiac arrhythmias, coronary artery 
vasospasm, myocardial inỉarction, dyỊpnoea, and puim- 
onary oedema have been reported aíter use of ergometrine. 
Hypertension may occur, particularly aher rapid intra- 
venous dosage; hypotension has also been xeponed. 
Hypersensitivity reactions. induding shock, have occurred. 
Ergometrine shovvs Iess tendency to produce gangrene than 
ergotamine, but ergotism has been reponed and symptoms
o i  a c u te  p o iso n in g  a r e  s im ila r (see p . 6 7 4 .2 ).

Ađverse eãects should be treated as lor ergotamine, 
p. 674.3.
Effects on the respiratory System. Bronchospasm has 
been repotted ãiter use oí ergomettine.1 Although studies 
in vtiro on canirư bronchi have suggested a dữect action on 
smooth musde, tbis could not be conQrmed ìn studies 
using human bronchi.

1. HĨ1IH. ít aỉ. Ergometrine and bronchospasm. Anacsíhtsiữ 1987; 42:1115- 
16.

Overdosoge. Eigometrine maleate has been given acd- 
dentally in adult doses to neonates,1*’ sometimes instead 
of vitamin K. Symptoms have included peripheral vaso- 
constriction, encephalopathy, convulsions, respiratory íail- 
ure, acute renal ỉailure, and temporary laCTose intolerance. 
When given with oxytocin, water intoxicatíon has also 
been rẽported.1 In all of these cases, recovery occurred 
alter intensive symptomatic ưeatment induding assisteđ 
▼entilatíon and anticonvulsants. Hovvever, đeaths have 
also been recorded.5 The long-term outcome of ergo- 
metrine overdosage has been reported ỈOT 6 iníants.5 Then 
ages at follow-up ranged from 18 months to 5 years; all 
had normal physical and behavioural development and 
neurological outcomes.

1. Whitfield MF, SalOeld SAW. Acddental administntion oi Syntotnetrine 
in aduli dosage to the newbom. Arck Dà QÕU1980; 55:68-70.

2. Pandey SK, Haioes CL Acõdenul admìnótratíon of ergometrine to 
nen b ũ n  inlant BMJ 1982: 285: 693.

3. Mltchell AA a  al. Acddental adminiỉtration of eigonovine to 4 
newbom. JAMA 1983; 250:730-1.

All cross-reíerences reíer to entries in Volume A
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4. Donatinl B. a  ai. Inadvenem admínútntion oỉ uiCTOtonlcs to neonatra. 
Umca 1993; 341: 839-40.

5. DargavAle PA. Campbell NT. Overdose of ergometrtne In the newbom 
inhnt: acute symptomatology and long-term outcome. J hudlatr ChUd 
HuUA 1998; 34: 83-9.

Precautions
As ÍOI Ergotamine Tartrate, p. 675.1. Ergomettine should 
aỉso be used with cautíon in patients vrith veno-atrial sbunts 
or mitral vaỉve stenosis. Ergometrìne is contra-indicated ỈOT 
the induction of labour or ỉor use during the flrst stage oí 
labour. If used at the end oí the second stage oỉ labour, 
beíore deUvery of the placenta, there must be expen 
obstetric supervision. Its use should be avoided in patíents 
with pre-edampsia, edampsia, or threatened miscamage.

Interactìons
As for Ergotamỉne Tartrate, p. 675.2. Haỉotbane has been 
considered to diminish the eữects of ergometrine on the 
uterus.

Sympathomimetics. Use oỉ dopamine in a patient treated 
with eigometrine was assodated with subsequent develop- 
ment of gangrene in both handỉ and feet' In another 
case,2 the use oí ergometrine with noradrenalme resulted 
in cyanosis of the hanđs and necrosis in some of the fin- 
gers.

1. Buchanan N. et tứ. Symmettỉcil gtngrene oi the cxưcraitícs associaieđ 
with the use of dopamỉne subsequent to ergometrine administratỉon. 
Inưnsrve Can M td 1977; 3: 55-6.

2. Chuang S-S. Hoger ỉschemia secondary to the synergistic agonỉst eữect 
of norepinephiine and ergonovỉne and in a bum patiem. Bums 2003; 29: 
92-4.

Pharmacokinetìcs
Ergometrìne is reponed to be rapidly absorbed aíter oral 
doses or intramuscular úỹection, with onset oi uterine 
contractions in about 5 to 15 minutcs and 2 to 7 minutes, 
respectively. Eỉimination appears to be mainly by hepatic 
metabolism.

Preparatíons
Proprietary Pnsparalions (details are given in Volume B)
Single ingradient Preporolioits. Arg.: Evina; Meơergina; Gr.\ 
Mitrotan; Novergo; Inãũr. Ergotab; Ergotaun Erinmet; Mex.: 
Ergoưate; Thai: Gynaemine; USA: Ergoưatet-
MuhKngredient prepqratiom. AustraL: Syntomeuine; Hong 
Rong: Syntomenine; IrL: Syntometrine; Malaysia:
Symometiine; NZ: Symometrine; S.Afr.: Syntomeưine; singa
pore. Syntometrine; UK: Syntometrine.

Pharmacopoenl Preparalions
BP 2014: Ergometrine and Oxytodn lnjection; Ergometrine 
Iniecdon; Ergometrine Tablets;
USP 36: Ergonovine Maleate Injection; Ergonovine Maleate 
Tablets.

E rg o t
.CQrnezuelp.;del centeno; Secale Comutum; Sporysz;.
-CnppblHblí.
UNII— Q1G9XEA93N. , .

Descriptíon. Ergot consists oỉ the sderotium oỉ the fungus 
Clavữepỉ purpurea (Hypocreaceae) developed in the ovary of 
the rye, Secaỉe cereaỉe (Gramineae). It contains not less than 
0.15% of total alkaloids, calculated as ergotoxine. and not 
less than 0.01% of water-soIuble alkaloíds, calculated as 
ergometrine. Some authorities have expressed alkaloidal 
content in terms of ergotamine and ergometrine.

U ses a n d  A d m in istra tio n
Ergot has the vasoconstricting and oxytodc actions o( its 
constituent alkaloids, espedally ergotamine (p. 674.1) and 
ergometrine (p. 2136.2). A liquid exưact or tablets of 
prepared ergot were ỉormeriy used as an oxytodc. 
Preparations containing ergot extracts have been promoted 
for use in dyspepsia and nervous disorders.

Adverse Effects and Treatment
As íor Ergotamine Tartrate, p. 674.2.

Epidemic ergot poisoning, arising from the ingestion of 
ergotised rye bread, is now seldom seen. Two íorms of 
epidemic toxidty, which rarely occur together, have been 
desaibed: a gangrenous fonn characterised by agonising 
pain of the extremities of the body foOowed by dry gangrene 
of the perỉpheral patts, and a rarer netvous type giving rise 
to paroxysmal epileptUoim convulsions.

Poisoning. A report of an outbreak of ergotism, attiìbuted 
to the ingestion of iníerted wild Oats (Avena abyssinica), in 
Ethiopia.1

1. Kỉng B. ỡutbreak of ergotỉsni in Wolla, Ethiopia, lanax 1979; iiỉ 1411.

Preparations
Proprietary Preparotions (details are given in Volume B)
Homoeopathic Prapararions. Austriar. Iris Med Complex; Nux 
Med Complex; Secale Med Complex; Canaã.: Insomnia Passi- 
flora+; PMS; Fr.: Amanita Complexe No 75; Auium Complexe 
No 38f: Cimidfuga Complexe No 21+; Hypericum Complexe 
No 26; Kalium Iodatum Complexe No 84f; t  25; L 28; Passi- 
Qora GEŨU' Sderocaltíne; Ger.: Aderplus sperial Dr Hagedom-h 
Aletris Oligoplext; Aite-cyl Ho-ten-Complex; Celadybasin SE+; 
Ceỉakliman S; Elanat; Plenin; metaginkgot; Migrane Hevertt; 
Migtane Heven; Reproven N; Secãle-Gastreu; Secalosan N; 
Vasa-Gastreu N R63; Vertigo-Hevert; Netk.: Aesculus Comp; 
Emvúa 11; Em vi ta 6; Homeocate Vasco; Ru*.: Ruta-Ptus (Pyra- 
Ilmoc); Switz.: metaginkgo; ukr.: Aisenic Comp Iov-Dỉabet 
(ApceHHK KoMn Hoa-flna6ei).

E rg o to x ỉn e
Ed»lfnẹ:ẼrgotoỊirií-3proTbKCMH. À :
CAS —  800&25-5 (ergotoxmẹ); 8047r28-7 (ergotoxine esilate); 
8047-29# [(ẹrgotãìine phosphate);': 564-36-3 (ẹrỊỊOcornine); 
51 l-08^ (ữạocristinè); 51 l-Ó£ì :(ớ-ẻrgoayptind: :2ỈBỈ5-4&2 
iậ-ergòcrỵptípé): ' ' . •.

Profi7e
Ergotoxine is a mixture of naturally occurring ergot 
alkaloids. It contains equaỉ proportions of:
• ergocomine (CsiHịịNịOí s  561.7)
• ergoõistine = 609.7)
• ergocryptine (C32H4iN50 5 = 575.7) as the a -  and B- 

isomers
Ergotoxine esilate was ỉonnerly used as an oxytodc and in 
the treatment of migraine. The phosphate has also been 
used.

Gemeprost IBAN, USAN. riNNì
16,16-DirTiethyl-frans-A3-prọsBglandih E, methỳl' ester; 
Géméprost; Gemeprostc Gérneprpstúrn; ONO-802; SC- 
37581; reMenpocr. ......... '
Methyl (2£,i3£)-(8fi,1 i/?,12í?;)5/?)rlí,Ì5-<Jihydroxy-l6.16- 
dimethyl-9-oxoprost3-2,13-dienoate; Mẹthyl (Ẹ)-7- 
{(lft,2ft3R)-3-hydraxy-2-[(£)-(3fi)-3-hydroxy-4,4-dirnethyiocti- 
1 -enyO-S-oxocyclo|Dentyl}hept-2-enoate. ■
C 2 3 H ^ s=394.6  ,  :
CAS-64318-79-2 
ATC — G02AD03:
ATC Vet — QG02AD03. ' ■
UNII — 45KZệlFOLS. ■

Uses and Administratíon
Gemeprost is a synthetic analogue oỉ alprostadil (pros- 
taglandin E,; p. 2352.2) that is used in the termination of 
pregnancy (p. 2131.3). In the first trimester, a pessary 
containing gemeprost 1 mg is insened into the vagina 3 
hours before surgery to soften and dilate the cervix. 
Gemeprost may also be used ỉor medical termination oi 
pregnancy in the second trimester when a 1-mg pessary is 
inserted every 3 hours to a maximum of 5 pessaries. If this is 
ineííective, one hirther course may be given starting 24 
hours alter the beginning of the first course. If termination is 
not well established after 10 pessaries, altemative ơeatment 
should be used to complete uterine evacuation. In the case 
of intra-uterine íetal death in the second trimester, only one 
course of up to 5 pessaries should be given. Vaginal 
gemeprost is also used aíter oral miíepristone (p. 2138.2) in 
the termination of pregnanqí.

Adverse Effeds and Precautions
As for Dinoprostone. p. 2134.3 and p. 2136.1, respectively. 
Pulse and blood pressure should be monitored in patients 
given gemeprost.

Once a prostagìandin has. been given to terminate 
pregnancy it is essential that termination take place; ư the 
prostaglandin is unsuccesstul other measures should be 
used.

Inddence of adverse effects. The inddence of vomiting 
(19% or 35%) and diarrhoea (12% or 19%) in 2 studies 
of patients ưeated with gemeprost pessaries was similar to 
that seen vvith other prostaglandins, but gemeprost was 
reported to cause less uterine pain.u

1. Camcron ỈT, Baird DT. The use oỉ 16,16-dimethyl-trans-A1 
prosu^andin E| methyl ester (gemeprost) vagỉnal pessaries for the 
termination oí pregnancy ỈD the eariy second trimesten * comparỉson 
wiih exưa-amniotic prostaglandỉn Ej. Br J Obsưt Gynaeaỉ 1984; 91: 
1136-40.

2. Andersen LF. it ai. Termỉnatíon of second nỉmester pregnancy wỉth 
gemeprost vaginaỉ pessaries and ìmra-amrrioức PGPỉ.: a comparatỉve 
study. Eưr J Obsíit G yntaỉ Reprod Bkti 1989; 31: 1-7.

Effects on the cardìovoscular System. Periods oỉ ventri- 
cular standstill ot up to 6 seconds vvere seen in a patient

during ưeatment with gemeprost vaginal pessaries.1 The 
patỉent required temporary cardiac padng, but no persis- 
tent cardiac rhythm disturbances were deteaed on ỉollovv- 
up. Severe cardiogcnic shock due to vasospasm, and sub- 
sequent stroke, has been reported in a patỉent who had 
received gemeprost pessaries some hours eaiỉiei; myo- 
cardial inlarction ensuing ừom coronary spasm was 
reported in a second patìent.2

1. Kaln PA. a  al. Cardtac sandstiQ inđuced by pnKtaglanđtn p e a n ta . 
L tnat 1989; 1:1460-1.

2. Schullc-Sassc u. Lite thieatening myocardial iichaemia assodated with 
the use oí prosưgiandỉn H, to induce abortỉon. BrJ obsm Gynữml 2000; 
107: 700-2.

Effeds on ihe fetus. Congenital abnormalities have been 
repotted in pregnanâes carried to tenn after ỉailed termi- 
nation using prostaglandins, induding gemeprost (see 
under Dinoprostone, p. 2135.2).

Effects on the uterus. For reíerence to hyperstúnulation 
and uterine rupture after Uỉe oỉ prostaglandins, including 
gemeprost for teimination of pregnancy or induction ol 
labour, see under Dinoprostone, p. 2135.2.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centte (NAPOS) and 
the Porphyria Centre Sweden, dassihes gemeprost as prob- 
ably not poĩphỵrinogenic it may be used as a drug of first 
choice and no precautions are needed.1

1. The Drug Database for Acute Porphyria. Available at: http://www. 
drugs-poĩphyrỉa.org (accessed 30/07/ũ )

Interactions
As for Dinoprostone, p. 2136.1.

Preparations
Prapriaiory Prsporotioru (details are given in Volume B)

Singte-tngređ n t Prepamlion*. AustraL: Cervagem; Fr.: Cerva- 
geme; Ger.: Cergem; /tai: Cervidil- Jpn: Preglandin; Maíayĩia: 
Cervagem; NZ: Cervagemt; Singapore. Cervagem; SwetL: 
Cervagem; UK: Cervagerâ.

Methỵiergometríne Maleate ỊBANM, HNNMÌ 
Maieato de metilergometrina; Methylergobasine Maleate; 
Méthỵlèrgómétrine. hydrogénornaléàte dé; Méthylergomé- 
trine, .Maléate đe; Methylergometrini hydrogenomaleas; 
Methyiergometrini Maleas; Methỵlergometrinmãleat; Methy- 
lergonpvịne Maleate; Metilergobaán Maleat; Metilérgome- 
tnn Maléah Metilergometrina,. maleato de; MeTWT3proMe- 
Tpvtna Manear.
W-[(S)rl-(Hydroxymethyl)propyD-o-lysergamide hydrogen 
mãieate; 9,10-Oidehydro-W-[CS)-1 -(hydroxymethyOptopy0-6- 
methylergoline-8(3<arboxamide hydrogen maleate. 
C ^ N A - C a H a O a ^ S S i  ■ ;
G4S —  113-42-8 (methyìergomeưine); 57432-61-8 (methyler- 
gomeơine maleate).
ATC — G02AB01.
ATC Vet —  QG02AB01.
UNII —  IR84JPZ1RK

Pharmacopoeias. In Eur. (see p. vii), Jpn, and US.
Ph. Eur. 8: (Methylergometrine Maleate). A vvhite or almost 
vvhìte, hygroscopic, aystalline powder. Soluble in water; 
slightly soluble in anhydrous alcohol. pH of a 0.5% solution 
is 4.4 to 5.2. Store in airtight containers. Protect from light. 
USP 36: (Methylergonovine Maleate). A vvhite to pinkish- 
tan, odourless. microcrystalline povvder. Soluble 1 ĩn 100 oi 
water, 1 in 175 of alcohol, 1 in 1900 of chloroíorm. and 1 in 
8400 of ether. pH of a 0.02% solution in vvater is betvveen 
4.4 and 5.2. Store in airtight containers at a temperature not 
exceeding 8 degrees. Protea from light.

StabiBty. For mention o i slight variations in the methyler- 
gometrine content of the injection aíter transport to a 
ttopical dimate, see under Ergometrine Maleate, 
p. 2136.2.

Uses and Administration
Methylergometrine maleate has an action on the uterus 
similar to that of ergometrine maleate (p. 2136.2) and is 
used similarly in the active management oỉ the third stage oỉ 
labour, and in the prevention and treatment oỉ postpartum 
or postabortal haemorrhage (p. 2130.2). In the manage- 
ment oi the third stage oí labour, it may be given in a dose oỉ 
200 micrograms intramuscularly atter delivery oỉ the 
anterior shoulder or, at the latest, hnmediately aher 
delivery of the inỉant. The same dose may be used for the 
prevention or treatment of postpartum or postabortal 
haemorrhage, and may be repẽated every 2 to 4 hours as 
necessary up to a maximum of 5 doses. In emergendes it 
may be given in simiỉar doses by slow inơavenous injection.

The Symbol t  denotes a preparation no longer actively marketed

http://www
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over at least 1 minute to leduce the risk oí advexse eSects, 
particulariy hypertension. Duríng the puerperium, methy- 
ĩergometrìne rnaleate has been given ũĩ oral doses õỉ 
200 mitTograms 3 or 4 times daily for up to a week or 125 to 
250 micrograms up to 3 times daily.

Methylergometrỉne is a metabolỉte of methysergiđe 
(p. 677.1).

DiagnosB and testing. For reỉerence to the use of methy- 
lergomeaine maleate in the diagnosũ o i variant angina. 
see Ergometrine Maleate, p. 2136.3.

Adverse Eữeds, Treatment, and Precautions
As for Ergometrine Maleate, p. 2136.3 and p. 2137.1. 

O verdosage. Reíerences.
1. Aeby A. et tứ. MethylCTgometrtne poisonỉng la đilldren: revÌCT* of 34 

casa. IT a à a i Oht Toáăt 2003: 41: 249-53.
2. Bangh SK .ttaL  Neonatal ergot pononmg: a pt n iu eiư lairogenic iUnett. 

Am }  Ptrìmaol 2005; 22: 239-43.
3. Enweronu-Laryea c c  a  «í. MethỴlergomeuine pononing in the 

newbom: report of nvo cases. Etst Afr Mrd J 2008: 85: 463-5.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyiia Centre Svveden. dasstSes methylergome- 
trine as porphyrinogenic it should be prescribed only for 
compelling reasons and precautions should be taken in aỉl 
patients.1

1. The Dmg Database for Acute Porphyrũ. Avaỉlable au http://www. 
drugs-porphyrla.org (accessed 30/07/11)

Pharmacokinetics
Methylergometrine maleate is reported to be rapidly 
absorbed when given orally or intramuscularly, 'with onset 
of uterine contractions in about 5 to 15 minutes and 2 to 5 
minutes, respectively. Oral bioavailabiiity may show 
considerable interindỉvidual variation. It undergoes exten- 
ãve Srst-pass hepatic metaboỉism and only sinaỉl amounts 
oỉ unchanged drug are excreted in the urine. The 
elũnination half-iưe is reporteđ to be about 2 to 3 hours.

The phannacokinetics of methylergometrine maleate 
have been studỉed after oral doses in healthy subjects*-2 and 
in postpartum vvomen.’ Small amounts oỉ methylergome- 
trine have been detected in breast m ilk .°

1. M ỉntylỉ R. et aL Methylergomeaine (mcthytergonovine) concentra- 
tìons in the human plaana and inine. M  ỉ  clin rham aal Bíopharm 
1978; 1« 254-7.

2. de Groot ANJA, «  aL Compacison of the bioavailabiliry and 
phannacakmrtia 0í  ữral mcthyícrịoraetriiic in men and women. ba J 
OiH PharmtKOÌ Thtr 1995; 33: 328-32.

3. Allonen H. et ai. Methylergometdne: comparisoQ ot pUsma cDncentra- 
dons and đinical tesponse oi tmo bianda. Hat ]  d iu  Phũrmanl Biophtrm 
1978; 16: 340-2.

4. Bddcoia K  tt  oL B xaoitm  tá  methylergomecrine (methylergonovine) 
ta  to the human brtast mílk. ln íj Gin rhữTmacoỉ Biophsrm 1978; 16: 579- 
80.

5. VogelD. etaL Mboprostolvectm methỵleigometiine: pharmacokmetiQ 
In huraan milk. Am J Obĩta Gymcoi 2004; 191:2168-73.

P reparations
Prcpriatary Preparoíions (details are given in Volume B)

Sngla-ingredbnt Praparotion*. Arg.: Basoíortína; Austria: 
Metheigin; Beíg.: Methergin; Braz.-. Ergometrin; Methergin; 
Denm.: Methergin; pừu: Metheigin; Fr.: Metheigm; Ger.: 
Methergin; Gr.: Demergm; Methergin; Bong Koitg: Ergotylt: 
Methergm; ũtdùc  Elmet; Ematrin; Bmergin: Ergogin; Ergolin; 
Ergoriv; G-Metrin; Ingagen-M; Lebergin: Lerin; Mem; Menỹet; 
Mergox; Mercen; Metennin; Methergin; Methging; Methin; 
Methodn; Methyden; Methygin; Nĩmeth: Utẽrgin; Indon.; 
Bledstop; Glomethyl- Methergin; Metherinal; Methovln: Metì- 
lat' Mervell' Myonũigin; Myotonỉct; Pospaigia' Utergin; Israel: 
Methergin; ItaL: Metherghx' MaUrysia: Methergm; Mac.: 
Methergin; Neữu: Methergin; PMUpp.: Comthergin; Ergomed; 
Josenta; Lerin; Medisyi; Mem; M agot Mergotrex; Metheigm; 
MyomeaiL- obtrint; Usatnema; Port: Methergin; Rus.: Methy- 
lergobrevin (Mennui3pro6peaHH); Spain: Methergin; SwaL: 
Methergin; Switz.: Methergin; ThaL: Ergotylt; Expogin; 
Methagint; Metrme; Turk.: Methergin; Metiler; Uterịin; USA: 
Metheigine: Venex.: Methergỉn.

Muki-ingradMnt Preparaiiona. Pkữipp. : Uterine.
Phaniucopomd Aepondkms
ỮSP 36: Methyleigonovine Maleate Injection; Methylergono- 
vine Maleate Tablets.

M ỉ f e p n s t o n e  IBAN , U SAN , riN N i

■1 liP^t^ne^^^ĩriỉlolínelvộ-l 7^hydroxy-l 7a-prap-1 -

S 5 -  8 4 3 7 1 '  r "
ATC —  G03XBỌL - .

ATC Vet —  QG03XB01 >  w. . “
u m  — 320T6RNWỈF. _  ^

Pharmocopoeias. In ơún.

Uses and Administration
Mưepristone iỉ a steraid derived from norethiỉterone that 
has potent antíprogestogenic activity and sensitises the 
myometrium to the ehects oỉ prostaglandins. It.is used in 
tennination oi pregnancy (see p. 2139.2), for either medical 
tennination or for softenlng and dỉlatatỉon oí the cervbt 
beíore surgical teimination of pregnancy. Mưepristone is 
also used íõr labour inducdon aiter mtra-uterine ietal death 
(see p. 2139.1). Mưepriỉtone also has antíglucocorticoid 
acdvity and is used in the treatment oỉ Cushing's syndrome 
(see bẽlow).

In the m edlcal term inatlon of pregnancy, the use oỉ
núỉeptistone with a prostagỉandin shonens the duradón ot 
the procedure and reduces the dose of prostaglandin 
required. In the UK the lỉcensed regúnen ỉor the 
termination of pregnantíes of up to 49 days is a single oral 
dose of 600 mg ol miíepriỉtone foỉlowed by a prostaglandin 
36 to 46 hours laten prostaglandin treatment may be with 
either miỉoprosto] 400 miơograms orally or gemeprost 1 mg 
vaginally. Altematively, 200 mg of mUepristone may be 
given a5 a single oral dose íollovved, 36 to 46 bours later, by 
gemeprost 1 mg vaginally. Rtgúnens containing vaginal 
gemeprost may also be used for the termination oỉ 
pregnandes of up to 63 days. In the USA the licensed 
regimen ỉor the teiminadon of pregnandes up to 49 days of 
gestation is a ángle oral dose oỉ 600 mg oỉ mifepristone 
followed 2 days later by 400 micrograins of misoprostol 
oraũy, unless abortion has already been completed. As an 
adjunct to prostagbndin termination of pregnanqt beyond 
the first trimester. the lìcensed dose in the UK is a single oral 
dose of miĩepristone 600 mg given 36 to 46 hours betore 
scheduled prostaglandin administration.

For softenỉng and dỉlatation of the cendx beỉore 
surgical tennination of pregnancy during the first Qimester, 
a single 200-mg dose of mUepristone orally is given 36 to 46 
houn beíore the procedure.

For labour induction íoUovying intra-uterine íetal 
death, oral miíepiỉstone 600 mg is given daiiy ỉor 2 
consecutive days; if labour haỉ not started within 72 hours 
oí the fint dose, other methods of induction shouid be used.

Miỉepristone is used to conưol hypeiglycaemia that is 
secondary to hypercortisolỉsm in endogenous Cushing's 
syndrome; it is given to those patients vvith secondary type 
2 diabetes melUtuỉ or glucose intolerance who are not 
candidates ỉor surgery or when surgery has ỉailed. The 
starting dose is 300 mg oraỉly once daily with íood. The dose 
may be increased. according to response, in mcrements of 
300mg to a maxúnum oi 1.2g once daily, but to no more 
than 20 mg/kg daỉly. The dose should not be increased more 
hequently thăn once evety 2 to 4 weeks.

When gi ven daily in Cushing's syndrome, a maximum 
daily dose oí 300 mg ũ recommended when miíepristone 
must be given with strong inhibitors of the cytodưome 
P450 isoenzyme CYP3A. Mỉỉepristone may require dose 
adjustment in patients with hepatic or renal impalnnent 
(sẽe below).

Miỉepristone has been tried for other uses su ch as 
postcoital contraception (below), endometriosis (p. 2139.1), 
uterine hbroids (Ieiomyomas) (p. 2139.1), and for 
progestogen-dependent neoplasms such as meningiomas 
(p. 2139.1). The antíglucocorticoid activity of núỉepristone 
is under invesdgation in psychotìc major depression 
(below).
General reíerences.

1. HeUdoheỉmo o. CUnỉcal pỉurmaookỉnetỉcs of mưeprỉstonc. Qin 
rhmrmacokintt 1997; 33: 7-17.

2. MềhaỊan Ĩ>K loodoo SK. Mtfepfỉsioae (SU4A6); •  revicn. Pertil Sttrũ 
1997; 68: 967-76.

3. Koide ss. MỉíqiristoDe: aiudlỉary thenpeotíc use ỉn amcer and related 
dỉSQcdm. JReprodMeẩ 1998; 43: 551-60.

4. DeHait RM, Morebead MS. Mỉíeprỉstone. A m  Pharmaeother 2001; 35: 
707-19.

5. Wdngertner A-S, a  ai. Udỉisnỉons acrue&es et potentidte á t la 
mưépristone en gynécoỉogỉe-ototétxiquc «  dans les amres đỉsdpìỉnes 
médiades. J Gynecoi Obstet Siaỉ Rcpnd (Parừị 2004; 33:692-70Z

6. Tang os, Ho PC. Clỉnical appikatíons oỉ mỉíepristone. Gyrtecol Enẩoainoỉ 
2006; Zk 655-9.

7. Im A. Appỉeman u. Mưepvỉsume: phannacoảogy and đỉnỉcaỉ hnpac ỉn 
reproductỉve inedkinc. endoCTỈimlogy and (Xicolocy. Expert opbt 
PhđrmtK9ther2f> 1Q; 11:481-8.

8. spỉtz IM. Mưeprỉscone: wbere do we come from and where are we 
goỉng? Qỉnỉcal development over a quaner of a cemury. Cottíraeepám 
201Í 82: 442-52.

AdmMstration in hepotic and rend impaýment. In
patỉents bdng ưeatcd íor Cushin^s syndrómc, a maxỉ- 
mum oraỉ daily dose of 6ỠOmg is rccommcndcd for those 
with miỉd to modcratc hepatic impairmcnt. Studỉes in 
paòcnts wỉth sevcrc hepatic impainnent aic ỉadóng and 
nùỉepiỉstone shouỉd thcrcíorc be avoided in ỉhese patients.
A m a T im u ro  daiỉy dose oí 600mg 25 aiso recommended íor 
patỉents wỉth Cushing/s syndrome and any degree of renaỉ 
impainnent

Gxdroception. Miíepxỉstone has been estabỉỉshed as an 
eữective emergency contraceptíve (p. 2233.2). ĩnítial STU- 
dies ĩound an oral 600-mg dose givẽn within 72 hours of 
coitus to be effectíve.u  Subsequently ]ỡwer dũseSr gỉven 
up to ỉ 20 hours aỉter coitus, have been shown to be weỉỉ 
tõỉerated and as eữectíve as Standard emergency 
contraceptive regimens.5'5 Studies1,5** and meta-analyses7'* 
have conânned the efficacy ữỉ a ỈO-mg dose. Therê was 
some evỉdence oỉ a sỉỉght đose-response eữect; ỉt was cal* 
cuiated ỉhat there wouỉd be 1 extra pregnanq/ per 146 
women treated ư the dose were to be reduced ừom 25 to 
lOmg, but the assodated ùicrease in avaỉlabiỉity of the 
drug mỉght oumcigh this.1

The development of a mỉíeprỉstone-based Standard 
contraceptỉve (p. 2232.3) has been iess successỉul. Regiinens 
based on daily,9 weeldy,ian or monthlyu lJ doses of 
nnfepristone have been Investigated.

ỉ. Gỉasỉer K  đ  aL Mưeprỉstone (RU 486) compared with hịgh-dose 
esuogeu and progestogen Ịor emergency postcoital conưaceptỉon. N 
£n§ÌJ hied 1992; 327:1041-4.

z  Webb AMC. et đi. Comparison of Yuzpe regỉmen. danaxol and 
mUeprỉstone (RU 486) in oraỉ postcoiul contraceprion. BMJ 1992i 305: 
927-31.

3. von Hertxen H. rt d . U m  dose mưeprisione and cwo regimens oí 
levonorgestrel íor emergency concraceptíon: a WHO roulũcemre 
randomiỉed rrial. Umcet 200Z 360: 1803-10.

4. Asbok PW. et aL Mưeprisione vm us ứỉe Yuzpe regimen (?C4) for 
emergency contraceptỉon. ĩn t J  Gptecoỉ Obỉtet 2004; 87: ỉ 88-93.

5. Haraoda H. et ai. A randomỉzed ưỉaỉ of mưepristone <10 mgỉ and 
levonorgesirel íor emergency contraceptlon. Obttet Gyneeol 2004; 104: 
1307-13.

6. Task Porce on Ponovuỉatory Methods of Pertlliiy Reguladon. 
Comparison oi ihree singỉe doses oỉ mưepristone as emergency 
comraceptíon; a randomised oiaỉ. Lancet 1999; 353: 697-702.

7. Plaggỉo G. tt al. Combined esthnates oi effectỉveness oí mỉỉeprisione 10 
mg in emergency comraception. ũmtraeeption 2003; 68: 439-46.

8. Piaggỉo G. et ai. Meta-analyses oỉ randotnỉxed trỉals comparỉng dỉHerent 
doses oỉ miỉeprisione in emergency conưacepdon. Gữntraaption 2003; 
68. 447-5Z

9. Brown A. tt ai. Daily iow*dose mỉíepristone has ctmưaceptive potennaỉ 
by suppressỉng ovulation and mensưuadon: a doubỉe-blind nndomixed 
conưoỉ trỉal of 2 and 5 mg per day for 120 days. J  ơin Endoainoi Metab 
2002; 87: 63-70.

10. Godírey EM. ti ềL Low>dose mỉỉeprìstone ĩor amuacepdon: a nreddy 
versus planned postcdtal randomiaed piloc stndy. Contraaptìon 2004; 70: 
41-6.

11. Peỉ K, ư  ai. Weekly OMinceptíon wỉth miíepristone. Cữntraapriort 2007; 
75:40-4.

11 Hapangama DK. et ai. Peasỉbilhy of admỉnỉstering miỉepristone as a once 
a monỉh ctmtncepcive pỉũ. Hum Aeproé 2001; 16: 1145-50.

13. Narvekar N. đ  ai. Tcnvard deveỉoping a once-a-month ptlỉ: a double* 
bHnd. r*nỏomizeà. coaaoiỉed nriaỉ of the cữea oí three sỉngle doses oỉ 
mưepristone gi ven at núdcyde 00 the pauem of menstmal bỉeedỉng. 
Pertìi Steriĩ 2006; 86: 819^24.

Gishing,ỉ  syndrame. Miỉepiistone has been used to man- 
age the cardiovascular. metabolic and psychiatric signs 
and symptoms oỉ Cushing's syndrome (p. 2559.1) because 
of its antagonist eãects at the glucocorticoid receptor.1'5 Its 
use has been teported in a smaU number of patients who 
have been given mUepristone in [oral] doses ranging from 
5 to 30mg/kg daily.4 (See Uses and Administration, above, 
ỉor licensed doses.) The authors of a retrospective Studys 
of 20 padents recommended a starting dose oỉ 200 to 
400 mg daily, increasing graduaUy acqording to response 
and tolerance to a usual dose oí 400 to 800 mg daily. In 
general the dose may be adjusted every 2 weeks, but 
increasing the dose by 200 mg every 3 days might be con- 
sldered ỉor paúents aecding rapid treatment, su ch as those 
with psychosis. They also suggested that a dose above 1 g 
daily was probabỉy no more eữective but assodated with 
more adverse e&ects. Patients should be monitored for 
hypokaỉaemia, which occurs hvquentỉy and may require 
treatment with potassium supplementation and spirono- 
lactone. Adrenal insuffidency can also develop, and has 
been managed by redudng the dose oỉ miỉepristone and 
giving dexamethasone.’ Otbers have suggested that long, 
term nũỉepristone therapy may increase the risk oí endo- 
metrial hyperplasia and thyroid dysíunctỉon, and that 
patìents should be monitored accordỉngly.4

1. Nlemm LK, ttaL Sucodtul tratm em  oí Cushlng': syndrome with che 
^ucocortìcoỉd antagonist RU486. J ơ àt Endoerùtoi ỉáetab 1985; 61: 536- 
40.

z  van der Ldy A-J. a  ềL Rapid reversai ai ềcute ptycbosb in  the Cushlng 
syndrome wỉth the cortỉsoỉ-recepỉor antagonist mưepristone (RU486). 
Âtm I/tíemM ed 1991; 114:143-4.

3. Chu JW, 0  ai. Sucoesshd kttg-terni ưeatment of rehactory Cushíng^s 
dỉsease wỉth high^dose miỉepcistone (RU 486). J ƠÌH Enđocrìnoi Mttứb 
2001; 86: 356»-73.

4. Johanssen s. Aỉỉotio B. Miiepriaone (RU 486) in C uổ ih^s syndrome. 
Eur J Endoơòtol 2007; 157: 561-9.

5. Casõnettí p. et aL Meriu and pỉtíalb of mỉíepiistone ỉn Cushing/s 
syndrome. Eur J Eiuherínti  2009:160: 1003-10.

Depression. MUepristone is under investigation ỉn the 
management ot depressian (p. 396.1) with psychotic fea- 
mies;1’4 preliminary results suggest some beneht but its 
efficacy remains to be proven.

1. BdanoS J1C a  el. An opoi label Dial oí C-1073 (miieprinone) for 
ptycboác m tịor depm àon. a u  nyd iú try  2002; 52: 386-92.

2. Simpsao GM. đ  ai. An 8-rndc open-Ubd ư íil of a 6-day coune oi 
mUcprtnonc íor tbc Deatmau of psychodc depresalon. J CUn Pọ/dàaơy 
2005: «6: 598-602.

3. Flores BH. tt al. ríĩnirai and bãologkal cữeccs oí mỉỉeprisione txaatment 
for píychotỉc depressỉoo. Nam ptyduphđrmacatagy 2006; 31; 628-36.
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4. DeBậtdsta c . tí  oL MUeprioone VCTSUS placebo In tbe trratment s ỉ 
psychosỉs in padenu wfth psycbotic major depresskm. Bial tỉydúory 
200«: 60:1343-9.

Edopk pregnancy. Methotrexate with mưepristone may 
be more eSective than methotrexate alone1-2 for the medi- 
cal treatment oỉ ectopic pregnancy (p. 823.3), although 
some have not ỉound the combinatìon to produce any 
benefit over methotrexate alone in the majoiity õỉ 
women.3

t. Gaxvanl MR. d  aL MUepiinone in combinadon with methotrexaxe for 
the medlcil treannent 0í  lubal pregnancy: a randomiaed. comroDed 
ưiaL Bum Rcprod m  13:1987-90.

2. Perdu M. tt  aL Treadng eaopic pcegnancy with the combinadon ot 
milepristone and methooexatẽ a phũe n  nonrandoodxed srudy. Am J 
Obsũt G yntal 199«; 179: 640-3.

3. Roxenbérg p, ct  tL  Medlcal neannent of ectopic pregnandec a 
randombed dinkal trial comparing methotrexatẽ-mlĩepdstone and 
methoưexate-placebo. Hum RtproA 2003: 18: 1(02-8.

Endometriosis. Some resultsu  have suggested that miíe- 
pristone, which is capable oỉ suppressing ovarian hincdon, 
may be oỉ beneht in patients with endometriosís 
(p. 2264.1).
ỉ . KeueiLM<ĩ«iLEnđocxỉnereỉponsestoỉODg*tennadinỉnỉstiitỉaoaftbe 

mứprogesterane RIM86 ìn patỉents wỉih pelvic endometriods. Pertũ 
Sterữ 1991; Me 402-7.

2. Kẹtte! LM. tí *L Prdiminary repon OD the ưeamierư ờt endametrỉosỉs 
wỉth km-dose miíeprittone (RU 406). Am J  Obsttí Gynecoĩ 1998: 178:
1151-6.

Rbroids. Miíepristone has been reponed to produce ág- 
niScant decreases in uterihe ànd leiòmyoma volumes, and 
to reduce symptomssuch as dysmenorrhoea and menorr- 
hagia, vvhen giveh to.patỉents vvith íỉbroids (p. 2281.2). 
Howevet, da ta are ừom small studìes using oral doses ran- 
ging bom 5 to 50 mg daily. Endometrial changes induding 
hyperplasia and cysdc glãndular dilatation have also been 
reported in some studies.1'*

1. Steinaner ỉ.tta L  Synematic rrview of miỉepristone ior the treatmem of 
uterlne leioenyomia. Obaa G yntal 2004:103:1331-6.

2. RsceOa K  «t ĂL Effeo of mUepdstone tor symptomadc leiamysinata on 
quality o i lile and tneiine sise: a nndotniaed contraOed õiaL O taa 
òym ai 2006: loe 13<l-7.

3. cãrbonell Estere JL 0  </■ MUepristane for the neatmem oi uterine 
letomyaeoac a nndoniieed conưoỉled ơiaL Obaa Gyntcol 2008; 112: 
1029-36.

4. Bagada M. «  *L low-dose raiíeprinone In neatroent oi uterine 
Idomyoma: a randmnbed double-bllDd pUcetxKtmtroOed dinical triaL

• Aiat N  Z JO batt Gynana/ 2009:49:77-63.
ỉ .  Bngman M. B *L Mitepiinanc fòr treatmcmoí utetine ldomyoma: a 

prospeaive randombsd placebo amtroDed aiaL Hum K tp n ỉ 2009; 24: 
1(70-9.

Lobour indudion. A few studies'-’ have reported that 
nũỉepristone was eSectíve for cervical ripening and labour 
induction (p. 2129.1) at term, and sometimes reduced the 
need ỉor a prostaglandin and oxytodn. However, a dose- 
Sndỉng study* íound that ángle oral doses ranging from 
50 to 600 mg were no more eSecửve than placebo ỉor 
indntíng labour. The results of a syỉtematic review7 sug- 
gested that miỉepriỉtone was better than placebo at lỉpen- 
ing the cervdx or indudng labour, and might reduce the 
need for oxytodn. MUepristone might also reduce the 
inddence oí caesarean sẽction. bũt increase instnunentaỉ 
delivery. OveraH however, the reviewas conduded that 
there was insufibdent evidence to support its use for 
labour induction.

MUepristone is used for cervical ripening and labour 
induction vvhere intra-uterine fetal death has occurred.* 
usually in oral doses oí 600 mg given daily ỉor 2 days. The 
eữective use of a single 200 mg dose. followed by 
misoprostol given orally and/OT vaginally, has also been 
desaibecL,•,0

1. Frydman R. a  4/. Libor indtiaian in m m en at term with mìlepristone 
(RU486): « doubỉe>bfinda nodomixed pUcrbo-coaưoUed stuđy. Obữtí 
Gỵneai 1992; sa  972-5.

2. Glacaỉonc PL. <r ai. Cervkail ripentng witb rniíeprỉstone bcíore labor 
inductỉon: » randomixed scudy. Obtítí Gyrtttoỉ 1998; 92:487-92.

3. Ellỉotx CL. et aL The eữecu of mtfeprisuuie on cervical ripenỉng and ỉibor 
inductlon in primignvidsc. otctti Gỵntcoi 1998:92: 804-9.

4. Stenỉund PM. rí tf/. ỉnductỉonoíUbor with mỉỉepristone—a randomỉxed. 
double-Ulnd smdy vem a pỉacebo. Atía Obsttí Oymeoỉ Seond 1999; 78: 
793-8.

5. Wtag DA, tí  đi. M tíepriaoat ỉor preỉnducdoD oervỉciỉ rỉpenẳng beyond 
41 wgek»* gesutỉon: a nodm nted conưoũed oỉaL Obữtí Gỵncoi 2000; 
96:543-8.

6. Berksne K tía i. Use of mưepristooe to Tlpen cervỉx and ỉnduce labor 
to to m  pregnandcs. Am J Obsm Gyneeoỉ 2005; 192:114-20.

7. Hapangxma Da Ndbon JP. Mỉlqxỉsconc for todoctỉon oi ỉabour. 
Avmũable to The Cochrane Databèse ot Systematlc Reviem; Issue 3. 
Chkhesten John WQey; 2009 (eeoeaed 10/09/09).

8. Cabrol D, tí đL Inductkm oì labor with mdepdstone (RU 486) ỉn 
ỉmrauterine feoỉ death. Am J Ohtítí Gyntcoỉ 1990; 163: 540-2.

9. W agunchchỉ F ĩ,đ đ L  MedicBỈ managemem ai ỉa te ỉnoautertoe deatb 
USÌTVK a oomtdnadon ai mUepứstooe and misoprosioL BJOG 2002; 109: 
443-7.

10. Yiyrynen w, tí đL MỉsoproRol-oiiỉy versus mưepnstone pỉus 
misoprono l to todnaỉon af labor íoỉloMỈĐg intxautotae ỉetaỉ dcath. 
Atía Ohữtt Gytưni Scatề 2007; 86:701-5.

Meningioma. Miỉepristone has been used successhiDy in 
some patients with moperable meningioma,1', a brain 
tnmoui that may be progestogen-receptOT poátive. Ít has 
been given long tenn in oral doses oỉ 200 mg daỉly, in 
some cases fơr more than 10 yeais. Adverse eSects ỉrom

long-tetm therapy have induded íatìgue, hot Aushes, 
nausea, and depresnon; gynaecotnasda has occurred in 
men and breast tendemess in women. Cessation oỉ men- 
ỉtruatíon duríng miíepristone therapy OCCUTS ỉn premeno- 
pausal women. and there have bẽen isolated cases oí 
endometrìal hyperplaáa in pre- and postmenopausal 
women.
1. Granben SM. a t l  Tteatment of unreieaable meninglamas wlth Uie 

andpn>fẽtenme agent mdeprinone. J HaữmmỊ 1991; 74: (61-6.
2. Lunbem SWJ. 0 a£ MUepdỉtone (Rtl 4(6) trurâent of meningionui. J 

Nnml Nrurosầiry ĩtythùay 1992; 53:4(6-90.
3. Spitx ỈM. a aL Management of patienu receMng long-tenn treatment 

with mileprinone. fũtữ SUrũ 2003; (4:1719-26.
4. Gnmberg SM. it tL Lsog-term administntion of mUepdstone (KU466): 

tBnical toktance during extended treatment of menlnginma. Cứĩicrr 
btvat 2006; 24:727-33.

Ténninatìon o( pregnancy. Miỉeptỉstone sensitises the 
myometrium to prostaglandins, increases uteiỉne contrac- 
dBty, and sottens and dilates the cervix1 It is not suffi- 
dently eữecúve to be used as an abortiíadent on its own, 
but is used synergistically with prostaglandinỉ for the ter- 
mination of pregnancy (p. 2131.3). Miíepiỉstone has also 
been tried with methotrexate in the treatment of ectopic 
pregnancy (see above) and may be used to induce labõur 
where intra-uterine ỉetal death has occurred (see above).

Miỉeptistone, followed 36 to 48 houn later by a 
prostaglandin, is an eSective medical altemadve to surgical 
methodỉ for the teimination oỉ pregnancy in the firữ  
ữùnestcr.' Efficacy decreases with increaãng gestational age, 
and the success rate may be aữeaed by the cboice oỉ 
prostaglandin, its dose, and route of administration. 
Termination success rates are highest ỉor gestatìons oỉ up 
to 49 days; aỉtẹr this the success rate ỉor núíepristone with 
oral misoprostol tends to decrease compared with other 
regúnens.2 Vaginal gemeprost may be used with mUe- 
pristone íor gestatíons oi up to 63 days.1 The usual dose oỉ 
oral miỉepristone is 600 mg, although lower doses oỉ 200 
and 400mg ha ve been studied in various regimens with 
prostaglandins and found to be as eSectíve.1-1 A similar 
efficacy was also shovvn in a comparìson of 100 and 200 mg 
doses.4 However, a funher reduction to 50 mg ágnitĩcamly 
reduced ettcacy.1-3

Although sutgical tenninatỉon is commonly used for 
pregnandes of 9 to 13 weeks, there is increasing evidence to 
support the use of medical teimination using núfepristone 
ỉollowed by misoprostol. A regimen using oral miỉepiistone 
200 mg, fÕ0owed 36 to 48 hours latẽr by misôprostol 
800miaograms vaginally, has been descríbed.5-6 Two 
íurther vaginal doses of misoprostol 400 miCTOgrams were 
given at intervals of 3 hours ư the Products of conception 
had not been passed (these doses could be given orally iỉ 
vaginal bleeding was beavier than a nonnal period*). 
Surgical evacuation was then used iỉ necessary. In a latge 
case series oỉ 1076 women,7 medical abortion was successíul 
in 95.8%. A regimen of oraỉ miỉepiistone 200 mg, íollowed 
36 to 48 houis later by misoprostol 800 núcrograms 
vaginally (or 600 micrograms sublingually), was used, with 
up to 5 íurther doses of misoprostol 400micrograms 
(vaginally or sublingually) gỉven at intervals of 3 houts if 
needed. The mean number of misoprostol doses used was 
2.31.

MUepristone is also used to ripen the cervix beỉore 
vacuum aspiration ỉor surgical tcrmínation in the Bist 
tnmester. Oral doses of 600 mg have been used. but lower 
doses were also íound to be more effective than placebo*-* 
and as e&ective as prostaglandins;10'12 consequendy, a dose 
of 200 mg is now oítcn used.

Miíepristone followed by a prostaglandin may also be 
used for medical terrninatlon in the seamd trimesur (mid- 
trimester termination: gestation of 13 to 24 weeks).IJ-w 
Similarìy to early termination. a study found nũỉepristone 
200 mg orally to be as edective as 600 mg vvhen followed by 
misoprostol.15 Further reơospective reviews have also 
reported mUephstone 200 mg followed by misoprostol14 or 
gemeprost17 to be eữective.

In the UK the Royal College of Obstetrìtíans and 
Gynaecologists' guidelines11 ỉor both eariy and mid- 
tiimester teiminatíons indude the following icgimens:
.  ỉor gestation up to 63 days (9 weeks), miỉepristone 

200 mg orally followed 24 to 72 houts làter by 
misoprostol 800 micrograms vaginally; if abortion has 
not occmred 4 houis after administratíon oi misoprostol 
in women at 49 to 63 days oỉ gestation. a ỉunber dose oi 
misoprostol 400 miCTOgrams may be given orally or 
vaginally

• íor gestatíon between 9 and 13 vveeks. núfepristone 
200 ĩng orally followed 36 to 48 hours lãter by 
misoprostol 800 micrograins vaginaDy; a maximum of 4 
hirther doses of mỉsoprostol 400mĩcTograms may be 
given evety 3 hours. orally or vaginaỉly, tf necessáry 

.  for mid-trimester teixnination (13 to 24 weeks), 
miỉepristone 200 mg orally ỉoDowed 36 to 48 hours 
later by misoprostol 800micrograms vaginally, then up 
to 4 hirther doses oi misoprostol 400micrograms given 
every 3 hours orally

MUepristane followed by a prostaglandin has also been used 
in early  pregnancy loss, particularly mũsed miscarriage, 
and has been repoĩted to  be an effecdve altematíve to 
sutgỉcal evacuatíon.1,-2° As ỉor teimỉnation, miỉepiỉstone 
dosẽs of 200 and 600mg orally, ỉollovved by mlsoprostol, 
appear to be equally effectíve,l! although some studles2123 
suggest that pretreatment with nũỉepristone does not 
improve the expuỉsion tate compared with vaginal or oral 
misoprostol alone.
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abortion. CữMtraapúm  1994: 30:461-75.

10. Hemhai. RC Tenqdeton AA. Pre-opoatíve cervical preparatioD bdore 
flm  aimesttr vacuum aspirattan: a randomized controlled comparíson 
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2006; 14: 367-72.

21. CougbKn LB. It tL  Medical managemem oi Sm aim eaer mlscardage 
(bli^iKd ovum and m ised abordón): is li edecdve? J Obaa Gyrutai 
2004:24:69-71.

22. Granhind A, 4f ãL Management oi m ised abordon: compadsan oi 
medcal treaunent with d iber núlepxinone + misoproaol ar liiisoproaol 
alone witb surgkal cvacnadon: ã muld^enter uial in Copenbagen 
county. DenmaĂ. A at Obmt G jm a! Saad 2002: (1:1060-5.

23. Siockhebn ó . a  *L K randomired peospecdve study oi misopronol or 
milepdsume toDosvcd by misoprosul when needed lor the treaunent ol 
svoroen wỉth earty pregnancy lailure. fm ữ  Slĩũ! 2006; 86: 956-60.

Adverse Effeds and Treatment
Uterine bleeding and cramps often occur after the use oỉ 
miíepristone in procedures for the term ination oi 
pregnancy, and will occur in almost all padentỉ after the 
addition of a prostaglandỉn. Bleeding typically continues for 
about 9 to 16 days. and may be seveté enoũgh to warrant 
curettage and transíusion in a small proportion oỉ patients. 
However, prolonged heavy bleeding may also be a sign oỉ 
incomplete abortion o r other complications that require 
međical or surgical intervention. Other adveise eãects oỉ 
nũỉepiistone indude malaise, dizziness, chills, ỉever, 
headache, dianhoea, nausea, vomiting. rashes. and 
urticaria: although some oi these eữects may be caused by 
the prostaglandin given aỉter mUeptistone.

Setious, sometimes fatal iníectiom ha ve occuired in 
women undergoing abortion, although no causal relation- 
ship has been estabhshed bem een these events and the use 
of tniíepristone.

When given in the management oí Cushing's syndrome, 
the most írequent adverse eSects oỉ nũỉeptistone are 
gastrointestinal dỉstuibances, decreased appetite, ỉatigue, 
drovvsiness, diadĩiess, headache, anxiety, dyspnoea, 
perỉpheral oedema, and hypertension. Aithralgia, myalgia. 
and badc pain can also occur. Hypokalaemia is a common 
adverse eổect, and serum-potassium shouỉd be measured 
beíore and 1 to 2 weeks aỉter starting miíepristone, duiing 
any dose adjustment, and periođỉcally throughout therapy. 
A ữùnetalocorticoid antagonỉst. su ch as spữonolactone, 
may be needed potasshrm supplementation đoes not

The Symbol t  denotes a preparaúon no longer actively marketed
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conơol hypokalaemia. Abnoimal thyroid hmction tests 
havc been reported. Endometrial thickening, cystic 
dỉlatatkm of endometrial glands, and vaginal bleedỉng 
have been found in women treated with contínuous 
mifepristone. Miỉepristone prolongs the QTc interval hỉ a 
dose-dependent wãy.

Symptoms oỉ adrenal insuffidency may develop in 
patỉents being treated with miỉepristone for Cushing's 
syndrome. However, serum-cortisõl concentiadonỉ stăy 
raised đuring miỉepristone therapy and do not provide an 
accurate asséssment oỉ hypoadrẽnalism. In sũch cases, 
miỉepristone should be stopped and glucocorticoid therapy 
given; high doses may be needed to overcome the receptor 
blockade oỉ miỉepristone. Treatment may be restarted at a 
lovver miỉepristone dose after symptoms resolve.

Effeds on the cardiovoscular System. Por a report oỉ a 
woman who dỉed ỉrom cardiovascular shock during an 
abortion induced by mưepristone followed by sulprostone. 
see p. 2145.3.

Effects on the fetus. Studies in rabbits, but not rats or mice, 
suggest nũỉepriỉtone causes fetaỉ malíormadon. There 
have been reports of normal ỉetaỉ development aher the 
use of a single đose of miỉepristone alone in mothers who 
subsequentíy dedded to continue theữ pregnancy.ư  How- 
ever, in two reports, use of nũíepristone was possibly 
related to malíormations of the fetus induding sirenome- 
lia.15 Cerebellar agenesis has been reported after a tailed 
medicai terminatíon using nũlepristone and gemeprost 
(see under Dinoprostone. p. 2135.2).

1. Lỉm BH, tí aL Normal đevclopmcnt aher exposure to miíepriíione in 
earỉy pregnancy. Lanctí 1990; 336:257-Ổ.

2. Pons J-C  tí ai. Development aíter ocposure to milepristone ỈĐ earỉy 
pregnancy. laneữ  1991; 338: 763.

3. Sltruk-Ware K, tí ai. Fetal malíormation and ỉaỉled medical tennination 
of pregnancy. Lanctí 1998; 352: 323.

lnfedion. Patients with endogenous Cushing's syndrome 
are at risk oỉ opportunistic inỉection. The development of 
Pncumocyỉtừ ịirơveái pneumonia shortly aíter starting miỉe- 
pristone has been described. The authors suggestẽd that 
the antigỉucocorticoid eífect of miíepristone could alỉow a 
restoration of the immune response to pre-existmg subdi- 
nical p. ỳirơvtài iníection, resulting in the predpitation of 
dinical symptoms oỉ pneumonia.1

1. Oosterhuá ỈK e ta l. Ule-ttaieatening Pneumocystis jìroved pneumonú 
foDowing rrcatmem a i severe Cu$hing'j syndrome. Ntth ỉ  M tể 2007: 65: 
215-17.

TCSOC SHOCX SYNDROME. Patal toxic shock syndrome 
occurred in 5 women who underwent medical termina- 
tỉon oỉ pregnancy uãng nũỉepristone and misoprostol.1-2 
In 4 cases it was spedhed that nũỉepristone 200 mg had 
been given oratly, lollovved by misoprostol 800micrograms 
vaginally.2 Within a week oi tennination, these padems 
presented with signs and symptoms that induded abdo- 
minal pain, nausea and vomiting, tachycardia. hypo- 
tension, oedema. haemoconcenơation, proỉound leucocy- 
tosis, and absence oỉ ỉever. Postmortem examination 
íound evidẹnce of endometritis and toxic shock syndrome 
that wảs attributed to Clostridium ỉordílỉii iníection. This is 
an inỉrequent human pathogen, but the authors oí one 
report2 noted that c  sordettii iníection of the genital tract 
had also been reported in 8 women after delivery, suggest- 
ing that pregnancy. chilđbirth, or termination of 
pregnancy may predispose a small number of women to 
acquiie this organism, and Chat assodated dilatation of the 
cervix may allow for ascending inỉection.

Although theie has also been some speculation about the 
possỉble mechanisms, both phannacological3 and physical,4 
by which oraỉ miíepristone or vaginal misoprostol might 
potentiate c  sordeUii iníecnon, a causaỉ relatíonship 
betvveen these drugs and the 5 reported deaths has nót 
been established.’ A revievv4 oỉ hirther cases íound that 
inỉection can also occur aỉter miscarriage, that it can occur 
with regimens other than oral miíepristone followed by 
vaginai misoprostol and that c. perfiingem iníectìon may 
also cause toxic shock aỉter tenninatiõn. A retrospective 
analysis7 oỉ da ta bom 227823 women who undenvent 
medical termination of pregnancy found a signibcant 
reduction in the ra te of seriouĩ inỉection after the route of 
mlsoprostol delivery was changed bom vaginal to buccaL 
However, the relative effect of this change was difficult to 
estimate becatise routỉne iníection reduction measures 
(screening for sexually transmined inỉection or prophylactic 
doxycydine) had been introduced at the same time.

1. Slnave c . d  aL Toxk shodc syndrome due to clostridỉum sordcllỉỉ: a 
đramuic ponpanum and poctabortlon diaease. CHn b tfta  Dà 2002; 35: 
1441-3.

2. Hacber tA .it tủ. Patal toxk ahodt lyndrome anodated vrtth Ooĩtrklluin 
sorddU alter medical aboition. N  E nfì J  M td 2005; 353:2352-60.

3. Mỉccb RP. Pathophyíiology ơ ỉ m ìíeprtsĩonc-ừiàuceứ sepóc sh tx i ảuc to 
Oostddhim sotdeQỈL A m  Pharmacathtr 2005; 3 9 :1403-a.

4. Sỉcard D, cha uvelot-Moa chon L. Conunent: páthophysioiogỴ oí 
mUcprisano-induced septíc shock duc to aostddhim  sordclhi. A m  
pharmacother 2005; 39: 2142-3.

5. PDA Qucstỉons and answen on Mỉícprcx (mUeptistone) (iisued 4th 
Novemòer. 2005). Available ac http://tmw.fda.gov/Dmgs/DnigSalety/

P ostm arketD rugS afe ty ln fo rm ation fo rPa tlen tsandProv iders / 
ucmlI134Uitm (ăaxssed 29/03/11)

i. Cohen AÍ. tt al. Toxlc shodt assodated with dostiiditun sordellii and 
Ooitriditun períringem aỉter metỉỉcal and spontaneous abonỉon. Obỉteí 
Gymaí2007:110:1027-33.

7. l)entadM,<iạỉ.Ratesolseriouí[níectiooalterchangesInregimensíor 
methcal abordan. N E n flJ M ti 2009: 341:145-51.

Precaụtíons
The use of miíepristone for teiminãtỉon of pregnancy is 
contra-indỉcated in yyomen with a conbnned or suspeded 
ectopic pregnancy, because medical termỉnatìon using 
mUepristone and a prostaglandin will not be eổective (for 
use wlth methoưéxate. see p. 2139.1). Thế expected 
symptoms oỉ a medical terminatíon may also be similar to 
th o i oí a ruptured ectopic pregnancy. In women being 
treated for Cushing's syndrome, pregnancy must be 
exduded beỉore starting nùỉepdstone or Ư treatment is 
interrupted for more than 14 days, and non-hormonal 
contraceptíon shouỉd be used during ưeatment and ỉor 1 
month aber stopping milepristone. VVomen who develop 
abnormal vaginal bleeding should be investigated íor 
endometrial changes. Mỉlepristone should be given with 
care to patients with haemostatic disorders or anaemia.

During ưeatment for Cushing's syndrome, patients with 
heart failure or cardiovascular disease should be monitored 
because raised serum-cortisol concentrations, vvhich may 
actìvate mineialocorticoid receptors, are not reduced by 
nứỉepristone.

Mưepristone is contra-ỉndicated in patients with chronic 
adrenal íailure. It should be avoided in patients with serious 
conditions being ữeated vvith systemic corticosteroids, su ch 
as immunosuppression aber transplantation. Milepristone 
should be given with care in other chronic conditìons 
requiring corticosteroid therapy, induding inhaled therapy 
in asthma; it should be avoided in severe unconưolled 
asthma. Mưeprìstone should be used with caution in 
hepadc or ienal impairment. and is not recommended for 
termination of pregnancy in women with renal or hepatic 
ỉailure.

Broast (seding. MUepristone was detected in the breast 
millc oỉ 10 laòíating women who underwent medical ter- 
minaúon oỉ pregnancy using ưúíepristone (600 mg orally) 
and misoprostol. Concentrations oỉ miíepristone were 
found to be the hìghest in the first 12 hours aber the dose, 
and then dedined over the next 7 days. However, the 
measured concentrations were low and the authors esti- 
mated that an exdusively breast-ỉed inỉant aged 6 to 12 
months might ingest a relative dose of up to 1.5% oỉ that 
given to the mother. Mưepristone was belovy the detection 
limit in 2 other women given a 200-mg dose of miíe- 
pristone. It was suggested that breast ỉeeding could con- 
tìnue during medical termination using mưepristone, 
espeóally ư a dose oỉ 200 mg vvas used.1 Licensed product 
mĩormadon advises against breast leeding by women 
given nũíepristone.
1. SUv l  tí al. Medỉcaỉ abonỉon in tocutỉng wmncn—k>w Ỉevelỉ oỉ 

mỉỉèpristone in breast raiỉk. Aúa Obsttí Gynecol Seanđ 2010: 89: 616-22.

PorpỊiyría. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Poiphyria Centre- (NAPOS) and 
the Potphyria Centre Svveden, dassihes miíepristone as 
poiphyrinogenỉq it should be prescribed only tor compel- 
ling reasons and precautìons should be taken ỉn all 
padentỉ.1
I. The Dnig Database for Acute Porphyria. Avaiỉable sc bnjrJfwww. 

drugf-porphYTiã.OTỊ (acccssed 30/07/11)

Interactions
The metabolism o{ mUeprìstone is mediated by the 
cytochrome P450 isoenzyme CYP3A4. Theoretícally, use 
with other drugs that inhibit or induce this isoenzyme may 
rcsult in changes in plasma concentration oỉ mỉíepristone. 
The ìmpact of this on the eíbcacy oí mưepristone ỉor the 
tennlnation oỉ ptegnancy is unknown. Duiing treatment lor 
Cushing's syndrome, nnfepristone and strong inhibitors of 
CYP3A4 should only be used together vyith extreme caution 
and the dose o i nũỉepristone lbnited (see Uses and 
Administratíon, p. 2138.2); moderate inhibitors may be 
used with caudon. The use of ndỉepiistone with CYP3A4 
inducen should be avoided.

MUepristone is an ũihibitor oỉ CYP3A4. Contínuous 
concomitant use is contra-indicated with súnvastatin and 
lovastatín, and with CYP3A4 substrates that have a narrovv 
therapeudc index. Other substrates should be used with 
cautíon. MUepristone is also an inhibitor o i CYP2C8, 
CYP2C9, and CYP2B6, and could increase the exposure to 
drugs metabolised by these entymes.

MUepristone should be used with cautìon in women also 
teceiving antícoagulant therapy. Through its antagonist 
effects, miíepristone reduces the efficacy of cortícosteroids 
and hormonal contraceptíves.

NSAlDs. The eữects oỉ ndíepristone on the uterus and cer- 
vix may be mediated by increased prostanoiđ synthesís 
resultìng bom its inhỉbitory ebect on progesterone. It has 
been suggested that aspiĩin and NSĂlDs, which are prosta- 
glandỉn synthetase inhibitors, might alter the eỉBcacy oỉ 
ndỉepristone. However, a placebo-controlled study1 in 28 
vvomen ỉound that in the 13 given napraxm 500 mg oraữy 
60, 48, 36, 24, and 12 hours béíore surgical terminadon òf 
pregnancy the eíBcacy oỉ miỉepristone lOOmg givea oraDy 
to sõhen the cervix vvas not rcduced. Also, NSÃlDs did not 
abect medical tenninatíon using miỉepristone followed by 
misoprostol (seep. 2142.3).

1. Kỉdesttd A Bygdenun M. Cervial sottening with mitepristonc (XU 
486) ifter pretreatment with napraxcn: ■ dóuble-bBnd nndomixed 
study. Calỉraaptim 1992; 45:221-7.

Pharmacokinetics
Peak plasma concentratíons of nũỉepristone occur about 1 to 
2 hours aber a sỉngle oral dose, and betvveen 1 and 4 hours 
aber multìple doses; bioavailability is about 70%. MƯe- 
pristone is about 98% bound to plasma proteins, mainly ar  
add glycoprotein. Eliminatìon is biphasiq a slow phase is 
followed by a more rapid terminaỉ phase, vvith an 
eliminatíon haU-Iiỉe oỉ about 18 hours. At steady State, the 
half-Ufe is about 85 houn. Mifepristone undergoes hepatìc 
oxidatíve metabolism, mainly by the cytochrome P450 
isoenzyme CYP3A4, and metabolites are excreted in the bile 
and elỉminated ữi the laeces. Only a smail bacdon is 
deteaed in the utine. Mưepristone is distributed into breast 
milk.
Reviews.

1. Sarkar NN. Mỉfeprinone: bíoavaỉlabíUty, pharmacokinetks and use- 
eỉỉecxiveness. Eur J Obtttí Gyneaỉ Rtproắ Biol 2002; 10Ỉ: ỉ ỉ 3-20.

Preparatíons
Propnetary Prvporaiions (dctails arc gỉven in Voluroe B)
Singie mgradnnl PraporoỊions. Austria: MUegyne; Betg.: MUe- 
gyne: Oiina; Bi Yun (SCI); Han Zhu Ting (•â’Sỉff); Hou Ding 
Huo (€ $ { £ ); Mi Fu Mdolian (IS73#); Nuo tv  Tíng
(ĩẽ íS # ): Si Mi An (^3 |ỉ$ ); Xiyin (&&): Denrn.: Miỉegyne; 
Pin.: MUegyne; Fr.: Miíegyne; Ger.: Miíegyne; Gr.: Mdegyne; 
India: Abo Pilh Abortom; Cedate; Elnúỉ; MeSpil; MF-Kare; 
Miỉebori; Miỉegest; Miíeprin; Miỉeriv; Mistone; MT R1L Israel: 
Milegyne; Netít.: MUegyne; Norw.: Mdegyne; NZ: Miíegyne; 
PorL: Miíegyne; Rus.: Gynepriston (rHHenpHCTOH); Gynestri 
(rHHecipBa); Miíegyn (Mnộenia); Mileprex (MHỘenpexc); Miío- 
lian (Mhộoiduh); Pencrobonum (rieHípoịrroH); S.Afr.: Miíe 
gyne; Spain: Mdegyne; Swed.: Mdegyne; Switz.: MUegyne 
ƯK: Mdegyne; Ukr.: Ginepriston (rHHenpHCTOH); Miropristor 
(MHponpHCioH); USA: Korlym; MUeprex.

Muhi h g n đ itrứ  Preporobons. O iitu r. 2  Yun (XSS); N e tíu  
Medabon.

M i s o p r o s t o l  IBAN, U SAN . riN N Ị

M&oprostoli; Misoprostolo; Misoprostolum; Mi2opfOStoì; s c  
29333; MM3pnpocron. \ l
(±)-Methyl 7-{(l/?;2/?3/?)-3-hydroxy-2-[(£j-(4/ÌS)-4-hydroxy-47 
methyloct-1 -€nyQ-5-oxocydópentyI}heptanoate; (ihMethyl 
(13£)-n,16-dihydroxy-l6-methyỉ-9-oxoprost-l3-enoate. 
Ca H3B05=382Ì - -
C45 —  59122-46-Z -
ATC — A02BB01; G02AD06. '■
ATC Vet — QA02BB01; QG02AD06. '■'■rs'.

W Ị Ị;^ Ọ E 4 3 y (m 5 7 : \ -

Pharmocopoeias. ỉn Eur. (see p. vii) and us.
Ph. Eur. 8: (Misoprostol). A dear, coiourỉess or yellowish 
hygroscopic oily liquid. Pracdcally insoluble in watet 
soluble in alcohol; spaiingly soluble in acetonitrile. Store ú 
airdght containers at -20 degrees.
USP 36; (Misoprostol). A dear, colouriess or light yelloy 
viscous liquid. Very slighdy soluble in water. Store ũ 
airdght containers at a temperature o ĩ -10  degrees to  -2! 
degrees.

Uses and Administration ^
Misoprostol is a synthetic analogue of aỉprostadi 
(prostaglandin E],- p. 2352.2).

It is used in the treatment oỉ benign gastric and duodena 
ulceration (p. 2141.2) mduding that assodated wit) 
NSAIDs. The usual oral dose is 800 miaograms daily in twi I 
to four divided doses, taken with ỉood and at bedtíme. 
Treatment is initialỉy given for at least 4 weeks, even i; 
symptoms are relieved sooner, and mày contínue ỉor np to ■!: 
weeks ư necessary. Purther courses may be used to trea; 
relapse.

Misoprostol is also used prophylacdcally with NSATDs 11 
prevent NSAID-induced ulcers. The usual oral dose i; 
200micrograms two to four dmes daily. A dose cl 
100 microgranis ỉour times daily may be used in paóent; 
not tolerating the higher dose. Some preparations c f

AU cross-reíerences reíer to entrìes in Volume A

http://tmw.fda.gov/Dmgs/DnigSalety/
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NSAIDs contain misoprostol in an attempt to limit their 
ađversc eiíects oa the gastrointestinal mucosa.

Misoprostol may be used to ripen the cervix beỉore 
surgícal term ination oí  pregnancy (below) in the fiist 
Qỉmester. A smgle oral dosẽ oỉ misoprostol 40Õmicrograms 
ỉ$ given 3 to 4 hours beỉore surgery. It may also be usẽd ỉor 
mẽdỉcal termination oỉ pregnãncy at up to 49 days oỉ 
amenorxhoea, in a singỉe oial dose oỉ 400miaogiams given 
36 to 48 bours after miíepristone. Misoprostol has also been 
used ỉor induction of labour (see below) and in the 
management oi postpattum haemonhage (see belovv).
General revievvs.
1. Golđberg AB, rt aL Mỉsoprostd and pregnrncy. N Enỹỉ J Med 2000; >44; 

38-47.
3. BUnchard X. đ al. Misopronol tor woraen's healtb; > rcview. Obĩttt 

G yntal 2002; 99:318-32.
3. LÕkngunage AU, đ *L Mỉsoprostoỉ and pregnancy: ever-increasing 

bidỉcadons of eữecdve uage. Curr ữpin Obsut Gynrcơ/2003; 15:513-18.
4. chong YS, a aL Mboproaol: 1 qũaiter centũty 0í use, sbuse. and 

Creative mỉsuse- Obứữ òyntcol Sun 2004: 39:128-40.
3. Weeks A. Fiúndes A. Mitoprostol in obstetrlcs and gynecology. bu J 

Gynatal Obaa 2007; 99 suppl: S1Ỉ6-S159.
8. Elati A. Weeks AD. The use of mứoproslol ỉn obKrtiia and gyniecology. 

BJ0G 2009; 118 (soppl 1): 81-9.
7. Cholciudut c  CUnical OM oí misoproitol in nonpregnani women: 

revietv arúde. ỉ  Mbùm hnmsnt Gynccul 2010; 17:449-53.

Labour indudión and ougmentation. Piostaglandins are 
well establỉshed for the indùcâõh oí labour (p. 2129.1) at 
term and misoprostol has betmtvidely investigated for thiỉ 
indicatỉon. A ỹystematìc revìevỵ1 of ãudies oĩ misoprostol 
given vaginaUy ỉound that ítĩíncreased cervical ripening 
and indũced lãbour. Ít vvas mỏre eỉlectỉve than vaginaỉ or 
mtracervical dinoprostone, rẽdudng the need for oxytodn 
augmentadon and improving the rate of vaginal delivery 
achỉeved within 24 hours. It was also íound to be more 
eữectìve than intravenous oxytodn. Most studìes used 
mỉsoprostol tablets in a dose oỉ 50micrograms vaginally 
every 4 hours, but reported doses have varied ỉrom 
25 micrograms every 2 to 3 hours, to lOOmìcrogramỉ 
eveiy 6 to 12 bouis. Low doses o i misoprostol resulted in 
more use oỉ oxytodn, but caused less uteiine hyperstúnu- 
latíon. Although unlỉcensed, mỉsoprostol is reponed to be 
used outáde dinicai studies partìcularly in the USA and 
the American College of obstealõans and Gynecologists 
has recommended a dose of 25 miaograms intravaginally 
every 3 to. 6 hours.7

Misoprostol has also been given oralỉy but this route is 
less well establỉshed. Reported doses ha vẽ varied wỉdely but 
most studies have used 50 micrograms every 4 hours. Some 
revievsrs have íound oral to be less eữectíve than vaginal 
misoprostoL13 However, others4 have condudeđ that oral 
use produces shnilar outcomes to vaginal misoprostoL but 
that comparison is complicated by the wide vaiiadon in 
doses. Overall, oraỉ misoprostol appears to be at least as 
eSective as vaginal dinoprostone. but because oỉ Hmited 
data it shoụld be used with caudon.4 The risk of uterine 
hyperstimulation may be increased with misoprostol by 
either route. particularly when given vagỉnally4 or at higher 
doses,1'4 and it should not be used in women with scaned 
uteri bom previous caesarean delivery or uterine surgery5 
(see also EĂects on the Uterus, undẽr Adverse Eữeõs of 
Dinoprostone, p. 2135.2). Tbere has also been some limited 
investigation oỉ misoprostol given subHngualty.J-5-4

Misoprostol has been used for labour induction ỉor 
terminations in the second and third trimesters for ỉetal 
anomaly or aher intra-uterỉne íetal death. Vaginal 
misoprostol appeais to be as eữective a$ other prosta- 
glandỉns, and more eãective than oral use. Studied dosage 
regũnens have varied considerably, induding cumulatìve 
doses ranging &om 400 to 3200 micrograms over 24 hours, 
and dosage intervals oí 3 to 12 hours.7 Misoprostol has also 
been used with miíepristone for imra-uterine ĩetal death 
(see Labour Induction. p. 2 1 3 9 .1).

Mỉsoprostol may also be used for acóve management of 
the thữd stage o{ labour (see Postpanum Haemotrhage, 
below).

1. Bo&neyr GJ, tì a i Vaginal misoprosỉoỉ íor cervkal ripening and 
inductìon of labour. Available in The Coduane Database 0í  Syoẽmitíc 
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Orgon and lissue lransplantation. Misoprostol 200 mia- 
ograms orally ỉour times daily improved tenal ỉuncdon in 
ddosporin-treated rcdpients of renal transplants.1 The

number oí patients who had acute grah rẹjection was 
lovver in the misoprostol group than in the placebo group. 
However, another study2 did not indicate any diSerence 
hi the inddence oỉ rejectíon episodes or in renal tunctíon 
when misoprostol was added to immunosuppressanỉ regi- 
mens for kidney transplantation, and mlsoprostol does not 
appear to have gained a role ỉn the usual management of 
renal tianspỉantadon (p. 1935.2).
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Peptic ulcer dbease. Mỉsoprostol Is used in the prophy- 
laxis and treatment oỉ peptíc ulceratìon (p. 1813.2) in 
patients taỉdng NSAIDs. Thẽre is good evidence that miso- 
prostol can ieduce the risk oỉ gastric and duodenal uỉcer 
ỉoimatíòn in patients on long-term NSAID treatment1'4 
and it appears more eữective in this respect than hist- 
amine Hỉ-antagonists,1 for whỉch evidence oỉ beneSt 
against gastric injury is less persuasive. However, miso- 
prostol's abdominaỉ adverse eííects, pardculaiỉy dianhoea 
and abdomỉnal aramps, maỹ limit its useíiilness and 
patient acceptabillty. Omeprazole, which is equally eSec- 
úve in prevennng NSAID-induced ulceration, is better tol- 
erated.3 Improved fonnulations, in which the acdve iso- 
mer of misoprostol is bound to a polymer, may reduce 
adverse eỉíecã.’
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Postpadum haemorHtoge. Prostagỉandins, usuaữy given 
parenterally, have an accepted role in the management of 
established postpartum hamorrhage (p. 2130.2) not con- 
troned by oxytodn and ergot preparations. There have 
been repõrts1'1 of the successíul usẽ of rectal mỉsoprostol 
to control postpartum haemorrhage, using single doses of 
800 or lOOOmicrograms. A revievv4 íound that there vvas 
some evidence for reduced blood loss with lovver doses oỉ 
misoprostol. and suggested that oraL sublingual, rectal. or 
a combination of these, might be the most eữective Toutes; 
possQ>Ie regũneiu were 200 to 400microgramỉ sublin- 
guaUy or rectally, or similar doses plus 200miơograms 
oraDy. It also suggested that the oral dose of misoprostol 
should not exceed óOOmicrograms because of the risk oỉ 
hyperpyrexia. WHO has suggested that in setdngs where 
other uterotonics aie not available or ư all other meaỉures 
ía il misoprostol may be used as a last resort in a dose oỉ 
200 to 800micrograim orally or sublingually.1 Subse- 
quently, a large study provided evidence o( sublingual 
misoprostol SOOmiCTOgrams being less eữective than intra- 
venous oxytodn for control of postpanum bleeding in 
vvomen who had not received prophylactic oxytodn dur- 
ing labour.* In vvomen who had already received prophy- 
lactìc oxytocin, studies have provided varỉable results: one 
study ỉound that sublingual misoprostol óOOmicrograms 
was no bener than placebo for treatment.7 vvhile anotber 
ỉound misoprostol 800 miCTograms to be dinicaUy equiva- 
lent to oxytodn.* All 3 studies noted the increased ind- 
dence of shivering and lever assodated with misoprostol. 
There have also been a few cases in which intra-uterine 
misoprostol 800miơograms has conưolled reừactory sec- 
ondaiy postpartum haẽmorrhage.’-10

Misoprostol has also be en given immediately aher 
delivery in the actìve managemtnt o f tMrd-stagt ỉabour. In a 
study11 oỉ more than 18 500 women ưeated in hospital, 
vvhich compared oral misoprostol 600 micrograxns with 
ìntramuscular or intravenous oxytodn, a higher propordon 
oỉ women who recdved misoprostol had blood loss oỉ at 
least lOOOmL and required additional oxytodcs. Mỉso- 
prostol was aỉso assodated tvith signihcantly more shiverìng 
and pyrexia. The results oi this large study suggest that 
paremeral oxytodn is preỉerred ỉor active management but 
it has been aigued that misoprostol may be paiticularly 
useíul in preventing postpartum haemonhage in develop- 
ing countries where there is limited access to heahhcare 
íadllties and parenteral oxytoda.12'14 Two placebo- 
controlled srudiẽs have addressed this argument, reportíng 
that oral”  or sublingual14 misoprostol used Ịn ruial primaiy 
healthcare settings reduced postpartum haemoưhage, 
partìcularỉy seveie haemonhage (lOOOmL or more). A 
systemaóc review17 conduded that oral misoprostol was less 
eiĩectỉve than injectable oxytodcs in redudng blood loss and

the use oỉ ađdỉtỉonal oxytodcs, but that it may be used 
where DO injectable uterotonic is avaỉlable. WHO has 
recommended that ỉn the absence oí personnel trained to 
offer acdve management of the thlrd stage of labour, a 
trained heahh vvoĩicer should offer mỉsopĩostol 600 mia- 
ograms orally immediately aíter the biĩth oi the baby, 
tvỉthout acdve intervention to deBver the placenta.5
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Termination of pregnancy. Prostaglandins are vvidely used 
for the tennỉnation oí pregnancy (p. 2131.3) and miso- 
prostol has been studied both for cervical preparation and 
ỉor indudng uterine contractíons.

In the Ịưst trimester, mỉsoprostol is used (or cervical 
ripening beíore surgical terminatíon; it has been reponed to 
be eữective when given orally, sublingually, or vaginally,1'4 
usually in a dose of 400micrograms. Oral misoprostol 
(400 micrograms) given after miíepriĩtone iỉ eỉỉective in 
medical terminatìon of eaiỉy piegnancy of up to 63 days, 
and espeóally so at up to 49 days.5-4 Misoprostol 
800 micrograms has also been given vaginally after 
mưepristone.7'10 and a regimen of 2 or 3 doses of sublingual 
misoprostol after oral miỉepristone has been reported to be 
eHectíve." When given as a single dose oí misoprostol, 
vaginal and sublingual routes are equally eơective after 
mifepristone, but there is a greater risk of {ailure when the 
dose of misoprostol is 400 miơograms compared with 
800 micrograms. and adverse eSects are more hêquent with 
sublingual use.17 The interval betvveen doses oí miíepriỉtone 
a n d  m iso p ro sto l is u su ally  36  to  4 8  h o u rs . b u t  t h e  u se  o í 
vaginal misoprostol 24 hours aỉter mifepristone is also 
eừectíve.4'1115 Successful use of vaginal misoprostol vvith 
inưamuscular or oral methotrexate has also been 
described.14'17

Misoprostol on its own is only a weak abortiỉadent 
particulariy when given orally, and congenital malỉorma- 
tions have been reported aíter ỉaiỉed abonion attempts uáng 
misoprostol alone (see Eữects on the Fetus, p. 2142.2). 
However, there is interest in Anding a regimen that iỉ 
eSective, particulariy in countries where mưepristone is 
unavailable. A dose oí 800micrograms vaginally, repeated 
aỉter 24hours, has been suggested ỉorpregnancy of up to 63 
days.1*-1’ A large study70 has also reported that 800 micr- 
ograms given every 12 hours íor 3 doses was less eSecdve 
when giveR sublinguaỉly than vaginaDy; the routes tvere 
equaDy eSective when misopTostol tvas given every 3 houts, 
but sublingual administration caused more adverse eữects 
such as fever, chiỉlỉ. shivering, and dianhoea.

Misoprostol has also been stuđied ỉor termination oi 
pregnancy during the seamđ Bimester. It has been used in 
various regimens to induce medical termination, given 
either alone21'23 or aíter oral mtíepristone,74-25 and reported 
10 be eSeatve vvhen given vaginally, sublinguaHy, or orally. 
The time to conqiletẽ abordõn may depend on the dosẽ.

The Symbol t  denotes a preparation no longer actively marketed
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dosage interval, and route oỉ adminisưatìon. Compared 
witb other prostaglandỉns, intravaginal misoprostol alone 
(generally as a single dose oỉ 200micrograxns OI rẹpeated 
after 12 houis ư necessary) has been reported to be as 
eííective as dinoprostone for medical termination.24 
Another study27 íound 400 micrograms intravaginally 
every 3 houis, up to 5 doscs, to be at Ieast as eSectỉve as 
intra-amniotic carboprost. The use of buccal mlsoprostol to 
prepare the cervix beỉore surgical terminatìon has also been 
desôibed.24

In  the management of early pregnancy loss. 
intravaginal misoprostol has been proposed as an 
altemative to surgery for evacuation of the uterus.29 Doses 
have ranged hom 400 to 800micrograms, but the lower 
doses tend to be less eữective.50 The American College of 
Obstetridans and Gynecologists has suggested that for 
women with a uterine ãze oí less than 12 weeks of 
gestation, an oral dose of misoprostol 600 micrograms may 
be gỉven for ỉncomplete abortion or miscarriage. For missed 
miscairiage a dose oi 800inicrograms may be given 
vaginally, or 600 micrograms sublingually, vvhich may be 
repeated every 3 hours for 2 additional doses.”  Misoprostol 
has also been used wtth miíepristone for uterine evacuation 
after eariy pregnancy loss (see Termination of Pregnancy, 
p. 2139.2).
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30. Neỉỉson JP, tí at. Medỉcai treatment for early íctaỉ death (ỉess than 24 
vveeks). Avsilable ỉn The Cochrane Database of Systemaòc Reviews; 
ỉssue 3. Chichester John VVĩley; 2006 (accessed 30/06/08).

31. American Coỉỉege oỉ obstetridans and Gynecoỉogisĩs. ACOG Commỉttee 
Opỉnỉon Nò. 427: mỉsoỊMOstoỉ tarpostabortỉon căre. Obítet Gyntcol 2009; 
113:465-8. Aỉso avaHaUe atỉ hQp://www.whoinƯselectỉonlmeđidnes/ 
oommitteeí/expert/17/»ppBCTtÌon/ACOG_nrf.pdf (accesKd 11/09/09)

Adverse Effeờs
The commonest adverse eSect oỉ misoprostol is diaưhoea. 
Other gastrointestìnal eữects indude abdominal pain, 
đyspcpsia, ũatulence, and nansea and vomiting. Increased 
uterine contractility and abnormaỉ vaginal bleeding 
(indudỉng menorrhagia and intennenstruaỉ bleeding) 
ha ve been reported. Other adverse eííects indude rashẽs, 
headache, and dizziness. Hypotension is rarely seen at doses 
recommendeđ ỉor peptíc ulcer disease.

For adveise eSects assodated with the obstetric and 
gynaecoio^cal use oỉ prostaglandins see under Dino- 
prostone, p. 2134.Ĩ.

Inddence of adveraa aKads. Data on misoprostol pre- 
sented to the FDA have been summarised.1 During con- 
trolled studles the most common ađverse effect was diaư- 
hoea (8.2% compared with 3.1% !or placebo); it was 
dose-related but usually mild, only 8 oí 2003 subjects 
receiving misoprostol having withdrawn because of inca- 
padtating diarrhoea. Headaches and abdominal discomỉort 
were also reportứđ. The eííects of misoprostol on the 
uterus and the potential rislcs oỉ uterine bleeding or abor- 
tion in pregnant women were of more concem. In non- 
pregnant women taking part in the controlled studies 
there were menstrual complaints in 15 of 410 (3.7%) 
receiving misoprostol compared with 2 of 115 (1.7%) 
given placebo. In a study in pregnant women who had 
eỉeaed to undeigo íirst trimester abortion, aỉl 6 who had a 
spontaneous expulsion oỉ the uterine contentỉ had 
received 1 or 2 doses of misoprostol 400micrograms the 
previous evening, vvhile none of those glven placebo 
aborted spontaneously; overall 25 of the 56 women given 
misoprostol had uterine bleeding compared with onỉy 2 of 
55 on placebo.

1. Levris JH. Summary o i the 29th meering of the Gastroimestinaỉ Drugs 
Advỉsory Commtrtee. pood and Drug Adnũnisơaùon—June 10. 1985. 
Am J Gastroenttrol 1985; 80.743-5.

Sfads on liw ktus. Misoprostol on its own is oaly a weak 
abortíiadent and is often ineSective when used aỉone for 
the termination of pregnancy (see p. 2141.3). Hovvever, it 
has been vridely misused for this purpose in some coun- 
tries, notably Braãl,u  and anecdotal reports have asso- 
dated congenìtal maUormations with su ch misuse during 
the fiist trimester of pregnancy. A systematic review3 of 4 
case-control studies conSnned that misoprostol was asso- 
dated with an increased risk oỉ congenital abnonnaỉity, 
particularỉy Mõbius syndrome and termỉnaỉ transverse 
limb deíects.

A case of Mỗbius syndrome has also been reported after a 
tailed termination using the approved regimen oỉ mife- 
pristone ỉollowed by misoprostol.4

1. CosnSK V eserM P.M ũopn»toluidU Ie(ald)onioiiinR iodeJ«ieiia 
Bruil. LMHOt 1993; 341 :12SS-61.

2. Coẽỉho HLỈ* ti ai. Mỉsoprostoỉ and Blegaỉ aborrion in Portalexa. Brazil. 
Lanctí 1993; 341: 1261-3. Correcrion. ĩbid.; 1486.

3. da Sỉlva Dal Fỉzzol T. đ  aL Prenatal expocure to mỉsoprostol and 
congeniut anomaỉỉes: systematic review and meta-anaỉysỉs. Rtprod 
Taxual 2006; 22: 666-71.

4. Bos-Thompson M-A tt aL Mỗbius lyndrome ín a neonate after 
mưepriaooe and misoprostol electíve abortkm ỉaỉlure. Atuí PHttrmacother 
2008; 42: 888-92.

EHeds on fhe uiarus. For reỉerence to uterine rupture ỉn 
women given misoprostol to induce labour or terminate 
pregnancy, see imdẽr Dinoprostone, p. 2135.2.

Toxic shock syndroma. Patal toxic shock syndrome has 
occurred in a íevr vvomen who undenvent medical termi- 
natìon oỉ pregnancy using oral miíepristone and vaginal 
misoprostoL although a causaỉ relationship benveen these 
drugs and the deaths has not been establỉshed (see under 
MUeprìstone, p. 2140.1).

Precautions
Misoprostol should not be used to treat peptic ulcer disease 
in patiems who are pregnant or who may become pregnant 
because it can cause uterine contraction. It ỉhouỉd be used 
with caution in patíents in whom hypotenáon mỉght cause 
severe complicãtions. Patients with condltíons such as 
inũammatory bowel disease, for whom proíound dỉarrhoea 
could be dangerous, should be monhored careíully u 
misoprostol is given.

Like other prostaglandins used in the tennination oỉ 
pregnancy (see Dínoprostone, p. 2136.1), misoprostol 
should not be used in women at increased risk ot uterine 
rupture, su ch as those with muỉtiple pregnancy or a uterus 
scarred by previous caesarean section. Once a prostaglandin 
has been given to teiminate pregnancy it is essential that 
termination take place; ư the prostaglandin is unsuccessỉul 
other measures should be used.

Breast (eeding. Misoprostol add was deteaed in the 
breast milk oỉ 10 women gi ven a single oral dose oỉ miso- 
prostol ỉor postpartum uterine atony.1 The concentraúon 
rose rapidlỳ, pẽaked at about 1 hour, and had {allen 
towards the detection limit by about 5 hours aỉter the 
dose. Product iníormatíon for misoprostol licensed for use 
in gasnic ulceration adviỉes that it ỉhould not be given to 
breast-ỉeeding women because misoprostol add could 
potentíally cause diarrhoea in the ỉníanL

1. Vogel D, t t a l  Mỉsoprostoi versus methylergomeưỉne: pharmacokinetỉcs 
in human mỉlk. AM J Obstet GyntcữỊ 2004; 191; 2168-73.

lnflammatory bowel diseose. Life-threatening diarrhoea 
was reported in a patient with unrecognised Crohn's dis- 
ease after 6 doses ot misoprostol.1 Abdominal cramps, 
pain, and prohise vvatery diarrhoea also occuned aher 3 
doses of misoprostol ỉn a woman with Crohn’s disease.1 In 
a cohort study oỉ misoprostol taken with NSAỈDs for arth- 
ritis there vvere 13 patíents vvith a history oi inílammatory 
bovvel disease; 7 did not develop diarrhoea, 3 developed 
mild diarrhoea. I developed severe diarrhoea that stopped 
when misoprostol was vvithdravvn, and 2 developed 
bloody diarrhoea.3

1. Kornbluĩh A. tí  a i Lifc-thiraiening dỉarrhca aíicr shon*icrm 
mỉsoprostoi use in a patỉent wỉih Crohn HeocoUtỉs. Ann ìmem Med 
1990: 113: 474-5.

2. Johnson JS, cí ai. Proíuse diarrhea aíicr misoprostoi use in a paiieni wũh 
a history oỉ Crohn's dỉsease. An/I Pharmaanher 1992; 26: 1092-3.

3. Faich GA. er ai. Oiarrhea aíter misoprosiol in Crohn dísease. Ann intem  
Med 1991; 114: 342.

Porphyría. The Drug Database ỈOI Acute Porphyria, com- 
piled by the Norwegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Sweđen, dassiũes misoprostoỉ as 
probably not porphyrinogenic when used in the treatment 
of peptíc ulcer disease; it may be used as a drug of ũrst 
choice and no precautions are needed. A dassiíication is 
not oữered for its use in obstetrics.1

1. The Drug Database for Acute Porphyrỉa. AVềiĩabỉe »t: http://w w ĩ9. 
drugs>porphyria.org (accessed 05/08/11)

Intemctìons

NSAIDs. It has been suggested that aspirin and NSAIDs, 
which are prostaglandin synthetase inhibitors, might alter 
the eỉhcacy oỉ misoprostol used for termination oí 
pregnancy by inhibiting uterine aam ping and cervical 
ripening. Hovvever, studies in vvomen undergoing medical' 
or surgical2 terminatỉon íound tha t NSAIDs did not reduce 
the efficacy of misoprostol. In another study,J didofenac did 
not reduce the eíBcacy oỉ medical termination using mữe- 
pristone ỉolỉovved by misoprostol.

ỉ. Crdnỉn MD. Shuiman T. Eữect of nonstcroidaỉ antỉ-lnnammatory drugỉ 
on tbe acúon oí misoprostoỉ ỉn a regỉmen íor eariy abortỉoo. Cơrtíraaptìon 
1997; 56: 165-8.

2. u  CFt e ta l.A  nudy of co-ơeaơnent of nonsreroidal and-inũammatory 
dmgs (NSAIDs) witb misoprostoi ỉor cervicaỉ primíng beĩore suaion 
termỉnatỉon of fint aỉmesier pregnancy. Contraapứon 2003; 67: ỈOỈ-S 
Correcnon. ibid.; 339.

3. Haỉa c , tt  aỉ. The eãeci oí non-steroidaỉ anti-inflammatory drugs or 
medical abortỉon wỉth mỉỉepristone and mlsoprosỉol at 13-22 weefc 
gestatíon. Hum Rtproề 2005; 20: 3072-7.

P h a rm a c o kin e tic s
Misoprostol is reported to be rapidly absoihed anc 
metaboỉỉsed to Its actìve ỉoim (misoprostol add; sc  
30695) aỉter oral doses; peak plasma concentrations o 
mỉsoprostoỉ add occur after about 15 to 30 minutes. Fooc 
reduces the rate but not the extent oỉ absorption 
Misoprostol add is further metabolỉsed by oxidatỉon ir 
several body organs and is excreted mainly in the urine. Tht 
plasma elimination halỉ-iưe is reported to be betvveen 2( 
and 40 minutes. Misoprostol add is distributed into breas 
milk.
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Preparatìons
Ị Proprietary Proparotỉom (details are given in Volume 6)

Sngb-ingracliant PreporoHons. AustraL: Cytocec AustrUr. 
Cyprostol; Beỉg.: Cytotec Brđỉ.: Cytotèct; Ch ác. Alumbra; Mis- 
otroL- Chintc. Cytotec ( í  JíW); Denm.: Cytoteq Firu: Cytotec 
Fr.: Cytotec Gymiso; Gr.: Cytotec Hottg Rong: Cytotec btdùr.

I Aboprost; Cedate-F: Cytolog; Kontrac Mesopib Mlsobort; Miso-
! gesc Mỉsolast; Misolup; Misoprosc Mlsotol- Mizolast; MS-Kare;

Indon.: chromalux; Ckrosol; Cytotec Gastrul; Noprostol; IrL: 
Cytotec Israel: Cytotec ItaL: Cytotec Mtsodex; Maỉaysùr. 
Cytotec Mac.: Cynnc Cytotec Neth.: Cytoteq MisoOne; 

I Non#.: Cytotec N Ì Cytotec PoL: Cytotec Port: Cytottc Ru*.: 
Cytotec (Ca&roreK); Mirolut (MHpaiDOT); S-A/i-.: Cytotec Sínga- 

' porc. Cytotec Mỉsel; Spain: Cytotec Misoíar; SwaL: Cytotec 
Swtíz.: Cytotec ThaL: Cytotec Turíc.: Cytotec UK: Cytotec 
Topogyné; ukr.: Mỉrolut (Mnpamor); USA: Cytoteq Vena.: 
Cytotéc.
Muki-tngrodMni Preporotion*. Netk.: Medabon.

Used a* on odỊund im. Arg.: Blokium ProstỶ; Oxaprosc Aus- 
tráL: Arthroteq AustrUc Anhrotec Belg.: Arthrotêc CauuL: 
Aithrotec China: Arthrotec (liIS3S); Dam.: Arthroteq Fin.: 
Aithrotec Fr.: Artoteq Ga.: Aỉthoiec Gr.: Aithrotec Hong 
Rong: Arthxoteq Indừr. Miỉenac Misonaq Iti.: 'Aithroteq 
Israék. Aithrotec ItaL: Artrotec Misolenaq Mac.: Artrenac Pro: 
Artienq Artrotec Netìu: Arthroteq Misoíenact; Normulent; 
Norw.: Arthrotec Pai.: Aithroteq PorL: Arthrotec Didotect: 
Rus.: Arthrotec (Apiporex); SỈAfr.: Anhrotec Spain: Artrotec 
Normulent: Swat: Arthròteq Switz.: Anỉưòtec Turk.: 
Arthrotec UK: Aithrotec Misọíen; Naprateq USA: Arthrotéq 
Venet.: Arthrotec

O x ỵ t o c i n  (BAN . rỊN N Ị

AÍph^hypraphamine?.. HỊpofaminại. Ọcitođnãiâ • ócỹtocine, 
Oksitọcinas; Ọksitosiini;- òksitosin;. OksytoQỊna; . Ossitodnạ:

. Oxitocin;. Oxitocina, Oxytocine; ■ Oxytodnurn;; Oxytósln; 
O kcmtohmh:
Cys-Tyr-He-Gln-Asn-Cys-Pro-Leu-Gly-NHj cyd ie .o—-6) ■ dis- 
ulphide; [2-Leucine,7-isoleudne]vasỏpressin;- ' 
0 0 ^ , 2 0 , 2 5 2 = 1 0 0 7 2 * ' '  • • : ■
GĂS —  50-56-6.-

~AK— HOỊBBOị
tâ y à -p & ịD Ị B ẹ ạ i
f'$ịỊ:—;íJQSi3SẸm .
Pharmacopoeica. In Chin., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Oxytodn). A cydic nonapeptide having the 
structure of the honnone produced by the posterior Iobe oỉ 
the pituitary that stimulates contraction of the uterns and 
milk qection in receptive mammals. It is obtained by 
Chemical synthesis and iỉ available in the freeze-diied tarm 
as an acetate. A white or almost white, hygroscopic powder. 
Very soluble in water and in dilute Solutions oi dehydrated 
alcohol and oỉ acetic atíd. A 2% soluóon in water bas a pH 
of 3.0 to 6.0. Store at 2 degrees to 8 degrees in aữtight 
containers. Protert from lighL
Ph. Eur. 8: (Oxytodn Concentrated Solutìon). A solution oí 
oxytodn with a concentration of not less than 2S0micr- 
ograms oí oxytodn per m ỉ. It may contain a suitable 
antúnicrobial preservative. A dear colouiỉess liquid with a 
pH of 3.0 to 5.0. Store at 2 degrees to 8 degrees. Protect from 
light.
USP 36: (Oxytodn). A nonapeptide hoimone having the 
property of causing the conưaaion of uterine smooth 
musde and oỉ the myoepithelial cells within the mammary 
glands. It is prepared by synthesis. Its oxytodc activity is not 
less than 400 units/mg. Store in airtight containets at 2 
degrees to 8 degrees.

U nits
12.5 units of oxytodn [or bioassay are contained in about
21.4 micrograms of synthetic peptide (with human albumin 
5mg and dtric add) in one ampoule oỉ the lourtb 
Intõnadonal Standard (1978).

Ụ ses ạ n d  A d m in istra tìọ n
Oxytodn is a cyclic nonapeptide secreted by the 
hypothalamus and stored in the posterior lobe oi the 
pituitary gland. It may be prepared from the gland oỉ 
manưnalsor by synthesís.

Oxytodn causes contracdon of the uterus, the eữect 
increasing with the duration of pregnancy due to 
proliỉeration oi oxytodn receptors. Small doses increase 
the tone and amplitude oỉ the ũterine contracdons; latge or 
repeated doses result in tetany. Oxytodn also stimulates the 
smooth musde assodated with the secretory epitheỉium of 
the lactadng breast causing the ejection oỉ milk but having 
no direct eỉỉect on milk secretion. Ít has a vveak antidiuretic 
actíon.

Oxytodn is used ỉor the Induction and augmentation oỉ 
ỉabour, to control postpamun bleeding and uteiine

hypotonidty in the third stage of labour. and to promote 
lactatìon in cases oí íaulty milk ẹịection. It is also used as an 
adjunctìve therapy in some types of miscaniage or abortion, 
bũt otber measurẽs may be preỉerred.

when given for the ỉnducdon or augmentadon of
. labour, oxytodn should not be started ỉor 6 hours aíter 

vaginaỉ prostaglandỉns have been given. Oxytodn is given 
by slov» intravenous inỉusion, preỉerably by means ol an 
iníusion pump, but llcensed doses vary bctween countries 
and guidelỉnes may also suggest regimens that diííer again 
(see also below). Licensed produa iníotmation generally 
recommends using a solution containing 5 units in 500 mL 
oí a physiologicãl electrolyte soludon such as sodium 
chloride 0.9%, but more concentrated Solutions may be 
given vỉa inỉuãon pump. In the UK the inỉudon may be 
started at a ra te oỉ 1 to 4 milhunits/min, and then gradually 
increased at intervals oỉ at least 20 minutes until a 
maximum oí 3 or 4 contracdons are occurring every 10 
minutes. In the USA, licensed dosage recommendatíons are 
lower, startíng at 0.5 to 1 millitinit/min, and 'giadually 
increasing the dose in increments oỉ 1 to 2 milliunits/min at 
intervals oỉ 30 to 60 minutes. A rate oỉ up to 6milli- 
units/min is reponed to produce plasma oxytodn 
concentratíons comparable to those ỉn naturaỉ labour. 
About 10 milliunits/min iỉ usually the most that is needed at 
term. but doses oỉ up to 20 milliunits/min or more may be 
required in situatíons su ch as labour inductíon at an earUer 
stage of pregnancy or íor inưa-uterine letal death. UK 
iníormatìon also suggests that ư regular contractions are not 
established aíter a total oỉ 5 units then the attempt to induce 
ỉabour should be stopped. However. ỉt may be repeated on 
the following day, starting again with a rate of 1' to 
4milliunits/min. Fetal heart rate and uterine contractìons 
should be monitored continuously. Once labour is 
progressing, oxytodn iníusion may be gradually vvithdravra.

Oxytodn mạy be used for the preventíon and ơeatment 
oí postpartum haemorrhage (p. 2144.1). In the actíve 
management oỉ the third stage of labour, to prevent 
postpartum haemorrhage, the fixed combinadon of 
Sytưometríne (oxytodn 5units with ergometrine maleate 
500micrograms) may be given by intramuscular injecrion 
aíter deliveiy of the anterior shoulder, or, at the latest, 
immediately after delivery of the iníant. The BNF suggests a 
single intramuscular dose of oxytodn 10 units may be used 
alone, causing less nausea, vomidng, and hypertension than 
the combinatíon.. An altemadve for the preventíon of 
postpartum haemorrhage is the administradon oi oxytodn 
5units by slow intravenous injectíon. or intramuscular 
Synlomctrine, aíter delivery of the pỉacenta. In women given 
oxytodn íor induction or augmentation of labour, the 
iníusion should be continued at an increased rate duiing the 
third stage of labour and for the next few hours thereaher. A 
single dose of oxytodn 5 units by slow intravenous injecdon 
may be given during caesarean section, immediatdy after 
delivery oí the chiỉd.

In the ưeatment oỉ haemonhage, oxytodn may be giveii 
in a dose of 5 units by slow intravenous injection. This may 
be ỉollovved in severe cases by inưavenous infusion of a 
solution containing 5 to 20units in 500 mL of 3 suitable 
non-hydrating diluent. at a rate that Controls utenne atony. 
The BNF suggests that the initial dose oỉ 5 units by slow 
intravenous injection may be repeated. then lollovved ư 
necessary in severe cases by an inhision containing 40 units 
in 500 m L the rate being adjusted to control atony. A dose 
of intramuscular Syntomttrìnt á  another option. In the USA 
a dose of up to 10 units oi oxytodn, by intravenous íníusion 
at a ra te of 20 to 40 milliunits/min aíter delivery of the 
iníant, or as an intramuscular injectíon aỉter delivery of the 
placenta. has been used for control of postpanum 
haemorrhage.

For adjunaive therapy in incomplete, ữievitable, or
Ị m ỉ s s e d  m i s c a r r i a g e  (scc  T c rm in a iio n  o í  P reg n a n cy .
ị p. 2131.3) a suggested dose in the UK is 5units by slovv 

intravenous injection, tol!owed if necessary by intravenous 
iníusion at a rate of 20 to 40 milliunits/min or higher.

Oxytodn nasal spray is used to ỉadlitate lactatioa* a 
dose of one spray, deỉivering 4units. into one nostril 5 
mlnutes betore suckling has been used. Hovvever, evidence 
for its eíhcacy is limited and there is a danger that the 
mother may become dependent upon its action' such usage 
is not generally recommended (see p. 2130.1).

An oxytocin challenge test (bẽlow) has been used to 
evaluate letal distress in pregnant patíents at high lisk.

Synthetic derivatíves of oxytodn su ch as demoxytodn 
(p. 2133.3) have been used similariy.

Lobour indưđion and augmentation. Oxytodn infusions 
aie used for inducdon and augmentation oí labour, as dis- 
cussed on p. 2129.1. They are usualỉy used to induce 
labour in vvomen with niptured membranes and will 
reduce the number oỉ women who are undelivered 24 
hours aíter stardng therapy. However, oxytodn is less 
eđectìve than dinoprostone, and caesarean section and 
epidural analgesia use are more likely vvith oxytodn than 
with expectant management.1

There have been many studies on the dosage ol oxytodn 
required to induce or augment labour. Various dosage 
regimens have been tried, and studies have reported using 
initial doses ranging bom 0.5 to 6 milliunits/min, dose 
increases oỉ 1 to 6 milliunits/min, and intervals betvveen 
increases oi 15 to 40 minutes.1 However, it has been pointed 
out that no one regỉmen has been clearly proved supêiior.2'4 
Hĩgher doses and shorter ỉntervals benveen inơẽases can 
shorten labour and reduce rates of intra-amniodc inỉectíon 
and caesarean delivery. but resuỉt in more uterine 
hyperstùnulation and emergency caesarean deUveiies for 
íetal distress.2 The American College oỉ Obstetridans and 
Gynecologists has suggested that both low- and high-dose 
regimens within this range are appropriate ỉor labour 
inductìon.5 WHO‘ suggests a starting dose o! 2.5miUi- 
units/min, increased at intervals ol 30 mlnutes, and titrated 
against contractions to a maximum oỉ 30milliunits/mm in 
multigravida and women with previous caesarean scars, or 
60 milliunits/min in primigravida. WHO also indudes a 
more rapid dose escalation regimen that may be considered 
for use in primigravida.

1. AỈArevỉc % a  aL ỉnnaveoous oxytodn ilonc ỉor cervỉol ripeĐỈng and 
ỈĐduoỉoa oỉ labour. AviỉUbỉe io The Cochrane Database oỉ Systematỉc 
Revỉevvs; Isue 4. Chỉchester. John WUey; 2009 iaccessed 10/02/1 ỉ).

2. Stubbs TM. Oxytodn fòr Ubor ỉnductỉon. Qm obsm Gymcoi 2000; 43: 
489-94.

3. Pstka JH, tí aỉ. Hlgh- VCĨTUs low-dosc ootyiodn Ỉ0f  augmentatỉon or 
toduction oí Ubor. Aim Pharmacữther 2005; 39: 95-101.

4. Smith JG. Merrill DC Oxytodn íor mđucnon of labor. cs« Obsm Gỵneeoi 
2006; 49:594-608.

5. Americao Coỉỉege of Obsieưitíans and Gynecoỉogỉsts Commlnee on 
practia BuHetỉns—Obsictrics. InđuctỉoĐ ôỉ ỉabotìr (pracúce bulkdn 
miraber 107. August 2009). Obtut Gỵneaỉ 2009; 114: 386-97.

6. WH0. ÌÃđtuginỆ amtpliatúons in prtgnancy and ctâìdtírtic ề guiàt Ịớr 
midwtm and doơan. Geneva: WHO. 2000. AỈS0 avaỉỉable at: bttp:// 
whqỉ]bdoCM'ho.int/pubUcatỉons/2007/924] 545879.eng.pdf (accessed 
23/08/10)

Lodoỉion indudion. Oxytodn has been used to promote 
miHc ejectỉon, but good matemal education and support in 
technỉques that promote physiological lactation reroain 
the most important methods ỉor successíul breast íeeding 
(see p. 2130.1). Hovvever, intranasal oxytodn mlght be 
useíul in tetraplegic women, where the sudtling-induced 
stỉmuiation that normally triggers the release ol oxytodn 
bom the hypothalamus is impaired, as descrỉbed in a ca se 
reporL1

1. Cơwlcy KC Psycbogenic and phannacologic inductỉoa oí the let-^kmn 
reflex a o  b d ãu te  breastleetỏng by tetnpỉegic women: a rrpori oi 3 
Ct t es. Árdi Phyt Mtd RekabQ 2005; 86 :126Ỉ-4.

Oxytoõn dnBenge test. The oxytodn challenge test 
(OCT) is desỉgned to detea placental insuffidency, and 
identiĩy ỉetuses at risk oí stiU-birth OI complications during 
labour. Its use has dedined wỉth the development oỉ Other 
surveiDance methods based on ultrasonography.1 In a 
study. it was períormed on 399 occasions in 305 women 
with pregnantíes at risk and a gestational age oỉ 36 weeks 
or more.2 Oxytodn 1 milliuniưminute vvas given by infu- 
sion pump and increased every 5 to 10 mỉnutes until a 
contraction rate of 3 per 10 minutes was adũeved. Less 
than 10% of late or varỉable decelerations oỉ feta) heart 
rate (FHR) was judged negative; 10 to 29% was judged 
equivocaL' and 30% or more was judged positive. The 
Snding oí a positive or equivocal response to the OCT was 
considered a prediction oỉ decelerations of the FHR during 
parturition, though the type of risk might vary. After 100 
OCTs in 90 pregnant vvomen considered at risk3 it was 
conduded that a negative result is a reliable test oỉ fetal 
weU-being which shouỉd encourage obstetridạns to await 
spontaneous onset oỉ labour in preỉerence to imervention. 
However, there have been reports of fetal death occurring 

; despite a negative response to the OCT.4̂  Another study’
I íound that in 239 women with an unequivocal OCT 
1 resulL a negative response was a reliable test íor a good 

outcome. but that a positive result was not a reliable pre- 
diaor of poor outcome.

Adverse elíects assodated with the OCT have induded 
haemonhage occurring in a patient aỉter the second of two 
tests (the patient was lound to have a major placenta 
praevia)* and neonatal hypetbilirubinaemia.’ The latter 
effea led to the suggestion that the OCT should be used with 
caution in women whose babies might be at risk bom 
hypeibiỉirubinaeinia.

1. Devoe LD. Antenaol feuU usosm enc consaction sn cs  tcn. D ooana 
les. vỉbft»coustìc nimulitton. amniodc fluid votiune. btopbyskal 
proíỉlc and modllled bỉophysica] proQc—an ovcrvien. Stmin P trhuul2008; 32:247. 52.

2. sdiulinan H.O úL  Quantìutìvc unlysis in the axytociii đuQenge test. 
Am J Oầae Cỹ<mt 1977; 129: 239-44.

3. sdlippih s, w*(nun H. Oxytodn ch.lỉenge test ts tữ out pnient 
procéđtse. Br J Õtn P na  1984; 38:255-8.

4. Marcum BG. False negatỉve oxytodn diaOenge tesL Am } Obatt Gỵntml 
1977:127:894.

ỉ .  Lorem 8?. Ptgino JS. A a s e  ot inơauteiine letil death «lter > neptive 
oxytodn duliénge test. Am J  ObtiB Cymml 1978:130:232.

6. Ditunia R, Bdcher J. FiUe-negaóve oxytodn chalknge les. N Enfl J 
Mml 1978; 298: 56.

7. Oolt V, d  ai. The predictive value of leul hein  m e  monitoting: I 
retrapetdve analysh al 216Ỉ high-risk pregnandes. BurJ Oàne Gynml 
Rtpná BU 1992; 44: 53-8.

The Symbol t  denotes a preparation no longer actively marketed
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8. Ng KH, Woog wp. Rỉsk oí haemorrhtge la  oxytođn stress test. 3MJ 
1976; 2: 698-9.

9. Peleg D. Goỉdman JA- Oxytodn chalỉenge test and neonatal 
hypêĩhilỉrubinaexnia. Lanat 1976; ti: 1026.

Poslpartum hoemorriìoge. Oxytodn is used ÍOT the 
prophylaxis and treatment oỉ postpanum haemorrhage 
(p. 2130.2). In the acdve management oí the third stage 
oỉ labour, the combrination oỉ oxytodn and ergometrinc 
may be assodated with a small reductìon in the risk oỉ 
postpartum haemorrhage compared wlth oxytodn alone, 
but a higher inádence oỉ nausea, vomiting, and hyper- 
tension.

Oxytotín injected into the vein of the umbilical cord has 
been used to assist the removaỉ oi retained placenta. A 
meta-analysis1 oỉ 12 stuđles found evidence that oxytoõn 
reduced the inddence oi manual removal of the retained 
pỉacenta, although there was no apparent beneht in terms oi 
other measures indudỉng blood loss, curettage, and 
inỉection. Most studỉes had uscd a dose oi oxytodn 
lOunits in 20mL oỉ sodium diloride 0.9%. In the UK, a 
dose of 20 units in 20 m ỉ, loUovved by proximal damping of 
the cord. has been recommended.3 However, a large 
controlled study (Release study)1 subsequently íound that 
umbilical injection of oxytodn ỈOunits in 30 mL was no 
better than placebo in redudng the need for manual 
removal of pỉacenta. The authors also updated the pievious 
meta-analysis' with this new data and found that there was 
no stadsdcaỉly signiScant beneíit assodated m th  oxytodn 
use.

1. GutoH G. Bergel E. UmbUkal vein iiýealOD Io rm tn jỊtm a n  oi iruined 
pbcenu. Anõable in The Cochranẽ D.ubase oí Synemadc Reviem; 
Isiue 4. Chidiester John WUey: 2001 (accessed 21/09/09).

2. Nadonal CoOaboratíng Centie for Women's and Children s Health/ 
NICE. Intrapartutn caret ca re of healthy vromen and Ihelr babies during 
childbirth (isued September 2007; corrected June 200S). Available ac 
http://w w w .nice.org.uk/nicem edia/pdl/C G 55PullG uideline.pdi 
(accesed 21/09/09)

3. Weeks AO. 0 aL Umbihcal v ón  oxytotín for the tieatment of retained 
placenu (Reỉease Study): a double-bSnd, tandomised comrolled tilal. 
Lmca 2010; 375:141-7.

Adverse Eữects
Oxytodn given in high doses, or to women who are 
hypersenãtíve to it, may cause uteiine hypeistímulatíon 
with hypertonic OT tetanic contractions, leading to uterine 
rupture and soft tíssue damage. Eữects in the íetuỉ indude 
bradycardia, anhythmias, asphyxiatìon, and perhaps death.

Matcmal deaths from severe hypertension and sub- 
arachnoid haemoưhage have occurred. Rapid intravenous 
inịection oi oxytoda  has produced acute transient 
hypotension w ith Qushỉng and reũex tachycardia. 
Postpamun haemoirhage, ỉatal aSbiinogenaenua, and 
dỉsseminated intravascular ooagulatíon have been reported, 
but may be đue to complỉcations oí labour inducdon rather 
than oxytodn itselí.

Eữgh doses oí oxytodn inỉused over prolonged periods 
can also cause vvater retentíon leading to hyponatraemỉa 
and intoxicatíon, which may progress to convulsions, coma, 
and eyen death. Vasopressin-like actívity (see p. 2643.3) is 
more likely with oxytodn oí natural origin but may occur 
even with the synthetíc peptìde.

Other adverse eííects indude headache, nausea and 
vomitmg, rashes, cardiac arrhythmias, pelvic haematoma, 
and anaphylacdc and other hypersensitivity reactíons.

There aie reports of neonatal jaundice and retínal 
haemonhage assodated with the use oỉ oxytodn in the 
management oỉ labour.

Adverse eSects aher intranasal use of oxytodn have 
induded nasal britatíon, rhinorrhoea, lachrymatìon, 
uterine bỉeeding, and vioỉent uterine contractìons.

inapprapriato use. In a 1988 comment on the misuse oí 
oxỹtodn in labour,1 it was noted that statements on the 
management of labour were often miánterpreted as 
meaning that aỉl vvomen who ỉailed to make adequate 
progress in tenns of cervicaỉ dỉlatadon should be given 
oxytodn. This was only true u poor progress was due to 
poor uterine actìon, and vvould be dangerous where there 
was disproportìon; the dedáon to use oxytodn required 
careỉul assessment by an expeiỉenced obstetridan. In the 
prevỉous 2 yeais the authors had seen one case of ừac- 
tured pelvis, 2 oỉ niptured uterus, and 7 of cerebial palsy 
írom íetal hypoxia, all oỉ which were thought to bẹ due to 
the iU-ađvisẽd use of oxytodn to augment labour. More 
than a decade later the injudidous use oí oxytodn during 
labour, with adverse outcomes including neonatal brain 
damage and death, condnues to be reported. A revietv2 oí 
obstetric malpractice daims in Svveden lound that the 
incorrect use of oxytodn was obvious in 37 of 54 cases; 
oíten, the oxytodn iníusion had been increased despite a 
non-reassuiing fetal heart ra te pattem vvith or Tvithout 
overly hequent uteiine contractions, or fetal monitoring 
was inadequate and hence ỉetal distress not recognised.

For reíerence to haemoiThage and to neonatal 
hyperbilirubinaenria occuning aỉter an orytoòn challenge 
test, see under ưses and Administration. p. 2143.3.
1. T«yk» RW. Teylor M. Mhuse of orytodn In Uboor. Lamt 19*8; 1:352.
2. ioõaoo M. eí ã/. Analysis oí melpnake deỉmỉ wtth a íocus OD oxytodn 

use tn Ubour. Aem Obatt ữynaot Samd 2007; 14: 315-19. .

Neonatd Ịaundioe. Analysis oỉ  neonatal jaundice in 
12461 ãngle bữths conhimed a hỉgher inddence of jaun- 
dice in oâspring oỉ mothen given oxytoõn, independent 
o! gestatỉonal age at binh, maỉe sex, Aừo-Caribbean, Chi- 
nese, or Japanese race, epidural analgegạ, ventouse delỉv- 
ery, and birth-vveight, which were also assodated with 
jaundlce.* A later revietv2 of 12023 sừigle bừths also 
ỉound some of these íaCTOR to be assodated with neonatal 
hypeibiliniblnaemia, but not Afro-Caribbean race. epidur- 
al anaỉgesia. or the use oỉ oxytodn. Another smaller popu- 
latíon study3 also conduded that oxytodn was not signifi- 
cantly related to neonatal jaundice. In a total of 90 iníants 
bom to mothers after oxytodn-induced Iabour in 2 stu- 
dies,4-5 haematological diỉtuibances were noted. These 
induded erythrocyte ửagility or reduction in erythrocyte 
deĩoimability, hyponatraemia, hypo-osmolality, and an 
inaease in serum-bilirubin concentratìon. Glucose injec- 
tion, used as a vehide for oxytodn may have funher 
aggravated these changes.’ A coĩnparison6 of women who 
recdved oxytodn inhisìon in dther glucose 5% or sodium 
chloride 0.9% ỉound the use oỉ glucose to be associated 
with more cases oí hyponatraemìa in cord plasma. and 
neonatal hyperbilirubinaemia. In contrast, another study7 
ỉound no (Merence bervveen these diluents, but did repon 
that neonatal bilirubin concentrations were higher vvhen 
oxytodn had been used for augmentation oỉ labour, com- 
pared vvith Iabour induction.

See also under Oxytodn Chalỉenge Test in Uses and 
Administration, p. 2143.3.
1. Fnednun L.đđ/. Pacton inílueDúng the inddcDce oỉ neorutaỉ jaundice. 

SMJ 1978; 1: 1235-7.
2. Lmn s, đ  al. spìdemiology oỉ neonataỉ hypeibiỉỉiubiĐeinU. Ptđùuria 

1915; 75:770-4.
3. Seidman DSp €t ềỉ. Prediaỉng d>e ứík oi jtuzM&ce ỉa hilỉiens beaỉthy 

aevvboms: 1 prospeaỉve popuUtiaa-baseđ ỉtudy. J Perinatoi 1999; 19: 
564-7.

4. Bucban PC Pathogenesỉs of neonataỉ hyperbiliruteiacmlâ âỉtcr 
inductkm oí labour with oxytodn. BMJ 1979; 2: 1255-7.

5. Sliighỉ s. Sỉngh M. Pithogenesỉs of oxytođn-lnduced oeonaul 
hypcrbOlrubiiuemia. Anh Dừ ơtíU 1979; 54:400-2.

6. Omỉgbodun AO. tt  úi. BSect af saỉiae and glucose ừứusỉoQS oí oxytodn 
OĐ neonaíai UUniUn lcveb. Int J  Gynecpỉ Obsttt 1993; 40: 235-9.

7. Oral E, đai. Oxytods inỉusỉonỉs lábor the dỉea (flflereni ỉn<ficatỉons 
and the me flf epgerent (hỉaents oa neonataỉ bũỉnibỉn ỉeveỉs. Arch 
G yntai ỡbtttt 2003; 267:117-20.

Worter intoxioition. Oxytodn-induced water intoxicatíon 
is most likely to arise as a result of prolonged attempts to 
empty the utems in missed abortion or mid-ttỉmester ter- 
mỉnation of pregnancy. but it has aỉso been described after 
oxytodn inhision in other conditions induding induction 
of labour.1 Inespective oi the oxytodn concentration, 
patientỉ in vũtually all the reponed cases have received 
more than 3.5 litres oí ừiỉused Đuid. Convulãons and 
somnolence assodated with hyponatraemia have also 
been reponed in a patient who was drinking more than 5 
litres of herbal tea daily while using intranasal oxytodn 8 
times or more daily.2

Another tactor contributing to hyponatraemia is the 
antidiuretíe eữect oỉ the pethiđine and morphịne commonly 
used ỉor analgesia with oxytodn iníusions. Water 
ỉntoxication usually presents with fits and loss of 
consdousness but in sõme cases there may be preceding 
signs su ch a$ raised venous pressure, bounding pulse, and 
tachycardia. Oiagnosis is conôrmed by proíound hyponatr- 
armia; the mechanỉsm appeais to be more complex than 
súnply haemodílution by the inỉused vrater. Treatment 
consists oỉ controlling convulãons and maintaining an 
ainray; oacytodn iníusiơn must be stopped and isotomc, or 
even hypertonic, saline may be iníused. Diuresis may then 
be asãsted with lurosemide. The prime objective, however, 
should be prevention; no padent should receive more than 
3 litres oí Ouid containing oxytodn, and a careỉul fluid 
balance record ũ essentiaL
1. Peeoey JG. w«er Imoxication and oxytodn. BkU 1982; 285:243.
2. Maycr-Hubna B. PMudotumour cerebil fram in au u u il axytodn tnd 

cxcétrivc ílukl lnukc. Lanat 1996; 347: 623.

Precautíons
Oxytodn should not be given where spontaneous labour or 
vaginal delivery are liable to hann either the mother or the 
fetus. This indudes ãgniAcant cephalopeMc disproportion 
OT uníavourable presentation of the {etus, placenta praevia 
or vasa praevia, placental abruption. cord presentation or 
prolapse. mechanical obstmcdon to dellverỵ, fetal đistress 
or hypertonic uterine contractíons. ỉt should not be used 
wheie there is a predisposition to uterine rupture, as in 
muỉtiple pregnancy or high parity, polyhydramnios, or the 
presence oỉ a uterine scar from previous caesarean section. 
Oxytodn should not be used ỉor prolonged periods in

resistant uterine inertia, severe pre-edampsia, or severe 
cardiovascular disorders.

when given for inductíon or enhancement oỉ labour 
particular care is needed in borderline cephalopelvỉc 
dlsproportion. less severe degrees oí cardiovasculax disease, 
and in patients over 35 years oỉ age or with other risk 
íactors. Caretul monitoiỉng oỉ íetal heart rate and uterine 
motility is essendal so that dosage oi oxytodn can be 
ađịusted to indỉvidual response; the drug should be given by 
intravenous inhision, preỉerably by means oí an inỉusion 
pump. Inỉusion should be stopped ữnmediately ư fetal 
disơess or uterine hyperactivity occur.

Over-vigorous labour should be avoided in cases of inưa- 
uterine íetal death, or where there is meconium-stained 
amniotic ũuid, because there is a risk of amniodc ũuid 
embolism.

The risk of water intoxication should be bome in mind. 
particularly when high doses of oxytodn are given over a 
long time. Inhision volumes should be kept low, and in su ch 
drcumstances an electrolyte-based iníusion Quid should be 
used rather than glucose solution. Oral ũuid intake should 
be restrirted and a íluid balance chan maintained; serum 
electrolytes should be measured ií elearolyte imbalance is 
suspectẽd.

Oxytodn chaOenge test. For the suggestion that oxytodn 
challenge testìng ỉhould be used with cautioD in women 
vvhose oííspring might be at risk oỉ hyperbilirubinaemia, 
see under Uses and Administration. p. 2143.3.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 

• the Porphyria Cenưe Sweden, dassiBes oxytodn as not 
porphyrinogenic it may be used as a drug oỉ Qrst choice 
and no precautions are needed.1
ỉ. The Dnig Daubase íor Acuie Porphyria. Avaikble at: hctpỉ//www. 

drugs-porphyiii.org (iccessed 30/07/11)

In te ra c tio n s
Oxrytodn may enhance the vasopressor elíects ol 
sympathomimetics. Some inhalatìonal anaesthetics, such 
as cydopropane or halothane. may enhance the 
hypotensive efied of oxytodn and reduce its oxytodc 
eỉíect; cardiac arrhythmias may occur. Prostaglandins and 
oxytodn may potentiate the eííects oỉ each other on the 
utems; the IIK  licensed produa inlormation ỉor oxytodn 
States that it should not be staned lor 6 hours after use ol 
vaginal prostaglandins.

P h a rm a co kin e tic s
Oxytodn undergoes em ym atìc destrucáon in the gaỉtro- 
intestinal ưact but it is rapidly absorbed ỉrom the mucouỉ 
membranes when given innanasally. It is metaboiised b) 
the liver and kidneys vvith a plasma halí-liỉe oỉ onỉy a íev> 
minutes. Only small amounts are excreted unchanged ir 
the urine. s
Reíerences.
1. Seitchik J. €t al. Oxytodn .ugmcnution ol đysfuncdoo*l iabor IV 

oxytodn ph«rm»coklnctlo. Am J obaa Gytưal 1984; 150: 225-8.
2. tary RI„aaL The phamucoldnetỉa of oxytodn as Ihey apply to libo 

inducúoo. Am J obữtet Gynta! 1996; 174: 1590-3.

Preparations
PropnotorỴ PrBporaSons (details are given in Volume B)
Sngli ingrBdhnt Praper oliont. Arg.: HipoSsina; Syntodnon 
Venicutil; AustraL: Syntodnon; Austrũc. Syntoónon; Bdg. 
Syntodnon; Braz.: Nacnc Odtoc Oiastina; Oxiton; Syntoctaon 
OtSe. Syntodnon; ơtùut. Ao Sai Tuo Xing (H H ÍES )ỉ Dam. 
Syntodnon; Pin.: Syntodnon; Pr.: Syntodnon; Ga.: Synto 
dnon; Hững Kong: Syntodnon; butũt: Evatodn; Foetoón 
Genox; Gynotodn; Indox; Labtodn; Nitodn; Oxybro; Oxystat 
Oxyton; Pitodn; Syntodnon; ỉndon.: Induxln; Oxyla; Pitogtn 
Plton-S; Santocyn; Syntoónon; hi.: Syntodnon; itaL: Synto 
dnon; Malaysùr. Syntodnom Udoxan; Mcx.: Oxitopisa; Synto 
dnon; Xitodn; Neth.: Syntodnon; Norw.: Syntodnon; N I 
Syntodnon; Pkữipp.: Comxytodn; Estũna; Evatodn; Petusin-) 
Lavoxhi; NeOxyn; Obdn; Otoxhv Oxitone; Oxtímon; Oxymed 
Oxyten; Roxipaii; Solvoxine; Syntodnon; Syntox; Todnox 
Tranoxy; PorL: Syntodnon; SJÍfr.: Syntodnon; singaport 
Syntodnon; Spcdn: Syntodnon; SwaL: Syntodnon; Switz. 
Syntodnon; Thà.: Octodn; Turk.: Postuitrin; Synpitan; ux 
Syntodnon; USA: Pitodn; Vatez.: Syntodnon.
MvHtingndmứ haparaliom. AustraL: Syntomannc; H m i 
Kong: Syntometrine; IrL: . Syntometrine; Mcứayiie
Syntometrine; NZí Syntomeưine; S~Âfr.: Syntometrine: Smgũ ■ 
porc. Syntomeaỉne; UK: Syntometrme.
Phannacupooial Pĩoparations
BP 2014: Ergometrine and Oxytodn Injectỉon; Orytoci I
In]ectìow
USP 36: Oxytodn Injectíon; Oxytodn Nasal Solution.

A1I cross-relerences reíer to entries in Volume A

http://www.nice.org.uk/nicemedia/pdl/CG55PullGuideline.pdi
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P r o la c t in
Galaãin;Galactina;: Horrríona . lãctogénica; .Hormona 
lutẽoớópica; Lactciestinriulina; :Lactogen; LactogenỊe Horm- 
one; Lactógeno; lactoữopín;. LMTH; LTH; Luteomammo- 
tropic Horrnonẻ;r Luteòtrõphíc, Hormone;, Lutẹotropin;., 
Lụteotropinậí. .Mạrọmọtrọpịn;;. Mamọtropinạ; ; ProỉạctSnặ;- 

,Proláctine;, Prolaktiini; Prólaktín;.- Prolaktìni.Ptolaktinas;, 
Prólàktyna;Prolattina;npòHakTMH. "■'■ì
CAS— 9002-6Ỉ-4Ĩ i2585-34-ì(sheep); 56832-36-1 (ox); 9046- 
05-3 (pig)
UNII —  2S58538IG2:

PrọẠVẹ
Prolactin is a water-soluble protein from the anterior 
pituitaryr it is structurally related to growth hormone 
(p. 1919.3). In atúmaìí, prolactin has many actions and is 
involved in reproduction, parental care, ỉeedỉng of the 
young, electrolỹte balance, and grovvth and deveiopment. 
In humans it has a deũnite role in inducing milk prođuctíon; 
oxytodn (p. 2143.1) stũnulates milk ejection. Relatively 
high concentrations oỉ prolactin have been found in 
amniotic ũuid. Placental lactogẹn has been shovvn to have 
prolactin-like activity. Prolactịn seCTetion is stimulated by 
suckỉing and, for a few mọỊnths after delivery, it has an 
inhibitory effect on the õỹánes, acting as a natural 
contraceptive.

The hypothalamus canbolh stímulate and inhibit 
prolactin sêcretion by the anteríor pituitary; the inhibitory 
inũuence is predominant and ■ is mediated through a 
dopaminergic System. Dopamine binds to the lactotrope Dj 
receptor to inhibit prolactih synthesis and release. 
Noradrenaline and ganuna-aminobutyríc add are also 
inhibitory as are dopaminergic drugs su ch as bromocriptine. 
Although protirelin (p. 2344.2) has prolactín-releasing 
activity, there is evidence for the existence of a separate 
hypothalamic releasing íactor (PRF). Prolactin secretion 
may also be stimulated by methyldopa, metodopramìde, 
reserpine, opioid analgesics, and phenothiaãne or 
butyrophenone antipsychotics.

Hyperproiactinaemia, which is assodated with a variety 
of other endocrine disorders, is discussed on p. 22Ỉ2.2.

Prolactin has been given by intramuscular ứỹection in 
the management of lactation disorders and some íorms of 
menstrual disturbance.

Ritodrine Hydrochloride
IBANM, USAN, rlNNMI <8>
DU-2122Ồ (rítodrine); Hidrodoruro de ritodrina; Ritodrin 
Hidroldorũn Rtodrina, .hidrocloruro de; Rìtodrine, Chlorhy- 
drate de; Ritodrini Hydrochloridum; pHTOApKHa 
fnflpoxnopi4fl.
e/ýfh/-o-2-(4-Hydroxypheneứiylamino)-1-(4-hydroxyphenyl) 
propan-1-ol hydrochloride.
C17H21N<Vta=323.8
CẦS —  26652-09-5 (ritodrìne); 23239-51-2 (ritodrine hydrữ- 
chloride).
ATC —  G02CA01.
ATCVet — QG02CA01.
UNII — ESJ56Q60GC

pharmacopoeias. In Br„ Jpn, and us.
BP 2014: (Ritodrine Hydrochloride). A vvhite or almost 
white, crystalline povvder. Free!y soluble in waten soluble in 
dehydrated alcohol; practically insoluble in acetone and in 
ether. A 2% solution in water has a pH of 4.5 to 6.0. Store in 
ainight containers.
USP 36: (Ritodrine Hydrochloride). A vvhite to nearly white, 
odourless or practically odourìess. crystalline powder. 
Freely soluble in water and in alcohol; practically insoluble 
in ether; soluble in propyl alcohol. pH of a 2% solution in 
water is between 4.5 and 6.0. Store in airtight containers at 
a temperature of 25 degrees, excursions peimitted between 
15 degrees and 30 degrees.

U ses a n d  A d m in istra tìo n
Ritodiine hydrochloride is a direct-acting sympathomimetìc 
with mainly beta-adrenergic activity and a selective action 
on beta2 receptors (a beta2 agonist). It has general properties 
similar to those oí saỉbutamol (see p. 1220.2). It decieases 
uterine contractility and is used to aưest premature labour 
(p. 2131.1).

Ritodrìne hydrochloride ỉs usually given by intravenous 
iníusion, Where possible this should be with the aid o{ a 
syringe pump, when the concentration should be 
3 mg/mX, using glucose 5% as the diluent. A recommended 
initìal rate of inỉusion is 50 to lOOmicrogianis/mỉn, 
incxeased at intervals of 10 to 20 minutes by increments of 
50 micrograms/min untìl there is evidence of patient 
response. The lowest effective dose should be used for

maintenance, which is usuaỉly around 50 to lOOmicr- 
ograms/min. Iỉ no syringe pump is available then the 
iníuãon may be made using a controlled iníusion device 
to deliver a more dilute solution oí 300 micrograms/inL, 
vyỉth glucose 5% being used once agaỉn as the diluent. The 
same dose is used as with the syringe pump.

The matemal pulse should be monitored thioughout the 
inỉusion and the rate adịusted to avoid a matemal heart ra te 
oỉ more than 120 beats/min. A dose watch should also be 
kept on the patient's State oỉ hydration since Suid overload 
is considered to be a key risk lãctor íor pulmonary oedema. 
Ịherapy should be limited to a maxlmum oỉ 48 hours, 
because prolonged treatment is assodated with risks oỉ 
serious cardỉovascular eữects in both the mother and ỉetus 
(see Precautions under Salbutamol, p. 1222.3).

Oral or rectal beta2 agonist therapy is no longer 
recommended in premature labour, because oí a lack of 
evidence of beneht from ơeatment given by these routes of 
administration. Pormerly, ritodrine hydrochloride could be 
given orally in a dose of 10 to 20 mg every 4 to 6 houts, to a 
maximum daily dose of 120 mg, for maintenance therapy 
after uterine contracrions were controlled by parenteral 
treatment.
Reviews.

1. Yaju Y. Nakayama T. Eữectìveness and saíecy of ritodrinc hydrochlorỉde 
for the ưeatment oi preterm labour: a systematic review. 
Pharmaaxpidtmioỉ Drug Saftty 2006; 15: 51 >-22.

Adverse Effects and Precautions
As for Salbutamol Sulĩate, p. 1221.3. Leucopenia or 
agranulocytosis has been reported occasionally with 
prolonged intravenous use.

In women given ritodrine for premature labour, the risk 
of pulmonary oedema means that extreme caunon ỉs 
requứed and the precautions and risk ỉactors discussed 
under Salbutamol Sulỉate, p. 1222.3, apply.

Effects on the eyes. Ritodrine and to a lesser extern sal- 
butamol have been implicated in retinopathy in che pre- 
mature inlant when used for premature labour.1

ỉ. Michie CA, et &L Do matemaỉ 0 -sympathomimetỉcs inAuence the 
development of retỉnopathy in the premature infant? Ẩreh Dừ ơiiid 
1994; 71: F149.

Effects on the heart. Myocardial ischaemia or signs of 
myocardial ischaemia have bcen reported in patients 
given ritodrine.10 Sinus tachycardia and ST-segment 
depression commonly occur in patients given ritodrine, 
but the relationship between these changes and ischaemia 
remaíns undear.5

1. Brosset p, ít aỉ. Cardiac complications of ntodrine in mother and baby. 
Lanat 1982; ì: 1465.

2. Ben-Shlomo l  et a i Myocardial ischaemìa duríng intravenous rlỉodĩine 
treatment; is it so ra re? Lanưt 1956; ỉi: 917-18.

3. Verhaert D. Van Acker R. Acute myocardỉal inỉarction during 
pregnancy. Acta Cardioỉ 2004; 59: 331-9.

Effects on skeletal musde. Elevated serum-creatìne kinase 
concentrations have been lound in women given ritodrine 
tocolysis,1 and there have been rare reports of rhabdomyo- 
lysis.'-2

1. Matsuda Y. a  ai. Evaỉuation of creatíne lcinase level during long-term 
tocolysis. J Perinat Mtẩ 2002; 30: 476-9.

2. Nasu K, et ai. Rhabdomyolysis caused by tocoỉysis with oraỉ ritodrine 
hydrochloríde in » pregnant patient with myotonic dystrophy. Gynecol 
Obstet btvat 2006; 61; 53-5.

Pulmonary oedema. Several cases of pulmonary oedema 
have been reponed in patients given a beta2 agonist, 
induding ritodrine, for premature labour.'"* In 1995 the 
UK CSM4 commented that it had received 10 reports of 
pulmonary oedema, latal in 2 patients. The CSM consid- ; 
ered that íluid overload was the most important predispos- ị 
ing lactor. Other risk íaaors induded multiple pregnan- I 
cies, a history of cardiac disease, and matemal inlection. ị 
For further discussion of the precautíons necessary in the Ị 
use of beta2 agonists to ưeat premature labour, and the I 
risk (actors involved, see SalbutamoL p. 1222.3. ị

1. Hawker F. Puỉmonary oedema assodated with 5 2‘Sympathomimetíc Ị 
treatmem of prenuture ỉabour. Anaath ỉnttnávt Care 1954; 12: 143-51.

2. Pisani RJ. Rosenow EC. Pulmonary edema assoảated with tocolytic ị 
iherapy. A m  ĩnterrt Med 1989; 110: 714-18.

3. Clesham GJ, Cỉ ai. 0 Adrexiergic agonists and puimonary oedema in 
preterm labour. BMJ 1994; 308: 26Ĉ >2.

4. CSM/MCA Reminden rìtodrine and pulmonary oedema. Current 
Problorư 1995; 21: 7. Also available át: http://www.mhra.gov.uk/ 
home/tdq>ỉg?IdcServices GET_FILEfrdDocNameaCON2015619&Revi> 
$ỉonSelectỉonMethod»Late5tReieased (accessed 30/06/08)

Interactions
As for Salbutamol Sulíate, p. 1223.1.

Pharmơcokínetìcs
Ritodrine is rapidly absorbed ỉrom the gasưointestinal ưan 
but is subject to íaữly extensive Arst-pass metabolism; about 
30% of an oral dose is bioavailable. It is metabolỉsed in the 
liver mainly by conjugation vvith glucuronic add or sulỉate

and excreted in utine as unchanged diug and metabolites. 
About 70 to 90% of a dose is rcponed to be excreted in the 
urine tvithin 10 to 12 houis. It cxosses the placenta. 
Reíerences.

1. Gandar R, et aL Serum level of rttodiỉne ỉn man. Bur J CUn Pharmacoĩ
• 1980; 17:117-2Z ,

2. Gross AS, Brown KF. Plasma prọtein bindỉng of rỉỉodrine at parturition 
and ỉn nonpregnant women. Bur J  ơm  Pharmaeoỉ 1985; 28: 479-81.

3. Kuhnert BR, e t a i Rỉtodĩỉse phannacoklDetics. ơ ờ i Pharmacol Ther ỉ 986; 
40: 656-64.

4. Caxỉtís SH.etaL Phannacoỉủnetics oỉ oralỉy admliùstered rìtữdrỉne. Am J 
Obttet Gynecữỉ 1989; 161: 32-5.

ỉ. Carltís SN, et aỉ. Pharmacokỉnetics of ritodrine adminỉstered 
intravenousỉy: reaMnmauỉatỉons for changes ỉn tbe current regữnen. 
Am J Obĩtet Gynetol 1990; 162:429-37.

6. Caritỉs SN, ứ  aỉ. Phannacokỉnetỉa and pbaimacodynamỉcs of rỉtodiỉne 
aher Ỉmramuỉcular admỉnistraỉỉon to pregnant women. Am J Ọbữet 
Gytưnỉ 1990; 162:1215-19.

7. PadQd GM, et aỉ. SuỉphatỉOĐ and glucurooidation oỉ ritodrine ỉn buman 
ỉoetaỉ and aduh dssues. EurJ ơin Pharmaa/ ỉ 993; 44: 259-64.

8. Padfid GM, et ai. Rỉtodrỉne sulphatíon in the human lỉver and duodenal 
mucosa: interỉnđviduaỉ vaĩiâbỉỉỉty. Eur J Drvg Metab Pharmaeokmet 
1998:23:67-74.

Preparations
Proprietary Preporalions {details are given in Volume B)
Sngle ingradient Preparaiions. Arg.: Ritopai; Belg.: Pre-Par; 
Braz.: Miodrina; ơiiiue Anpo (3ỊẽS); Gr.: Miolene; Pre-Par; 
Yutopan ĩndia: Miolene; Yutopar; Indữn.: Yutopan ItaL: Mio- 
lene; Spain: Pre-Pan Turk.: Pre-Pan UK: Yutoparf.
Pharmacopoeiai Preparatiom
BP 2014: Rltodrine Injection; Ritodiine Tablets;
USP 36: Ritodrine Hydrochloride Injection; Rltodrine Hydro- 
chloride Tablets.

Sulprostone IUSAN, rlNNI
CP-340Ồ9; !6-Phenoxy-u)-í7J18,l9^0-tetranor-prostaglandin 
E2-methylsulfonylamidề; SH&-286; Sulproston; Sulprostona; 
Sulprosịòni; SưlprostDnum; ZK-57671; CynbniạocroH. 
(Z)-7-{{Ifi,2R,3fí)-3-Hydroxy-2-[(£)-(3R)-3-hydroxy-4-phenoxy- 
but-1-enyO-5-oxocyclỏpéntylhN-(methyísulphonyl)hept-5- 
énamịcẾ.
C23H3lNp7S=465.6 
CAS —  60325-46-4.
ATC — G02AD05.
ATC Vet — QG02AD05.
ÚNII —  501Q5EQ1GM.

U ses a n d  A d m in istra tìo n

Sulprostone is a synthetic derivative of dinoprostone 
(prostaglandin E2; p. 2134.1) that has uterine stúnulant 
eữects. It is used for dilatation of the cervix beíore surgical 
terminatìon of pregnancy in the first trimester, for medical 
tennination of pregnancy in the first or second ữimester 
(p. 2131.3), and to empty the uterus in missed miscarriage. 
hydatídưorm mole, and intra-uterine íetal death. It is also 
used to control postpartum haemorrhage (p. 2130.2) that 
has not responded to oxytodn.

Sulprostone is given by intravenous iníusion. A dose of 
500 micrograms over 3 to 6 hours is used for cervical 
dilatation in the Đrst trimester. For medicaỉ teimination oỉ 
pregnancy in the first or second trimester, or to empty the 
uterus, sulprostone is iníused at a rate of lOOmicrogram- 
s/hour ÍOT up to 10 hours; ư necessary the inlusion rate may 
be increased to up to 500 micrograms/hour, to a maximum 
total dose oỉ 1.5 mg in 24 hours. If termination is 
unsuccessíul the couise may be repeated once, 12 to 24 
hours alter the end of the first inhision.

To control postpartum haemorrhage, an initial iníusion 
oi 100 mìơograms/hour is given. This may be increased to 
500micrograms/hour if necessary to control bleeding, then 
reduced to a maintenance dose of lOOmicrograms/hour. A 
total dose of 1.5 mg in 24 hours should not be exceeded.

Sulprostone has also been given extra-amniotically and 
locally into the cervix. It has also been given by the 
imramuscular route, but this is no longer recommended.

A d v e rse  E ffect5 a n d  P recau tions
As for Dinoprostone, p. 2134.3 and p. 2136.1, respectively. 
In some countries, such as France, the licensed product 
iníormation íor sulprostone contra-indicates its use for 
dilatation oí the cervix beíore first trimester surgical 
termination oí pregnancy in smokers or those who have 
smoked in the last 2 years, and in women over 35 years of 
age. ỉn these vvomen, methods with a lower risk of 
cardiovascular adverse eỉfects should be used.

Once a prostaglandin has been given to terminate 
pregnancy it is essenrial that termination take pỉace; ư  the 
prostaglandin is unsuccessíul other measures should be 
ũsed.

Effeds on the cardkxvoscubr System. A 31-year-old 
woman died ỉrom cardiovascular shock during an abortion 
induced by miỉeprìstone folỉowed by suỉprostone. She had

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

http://www.mhra.gov.uk/
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12 children, one previous abortíon, and was a heavy dgar- 
ette smoker.1 Pour other deaths with sulprostone taad not 
been assodated with abortìon. Other reported cases that 
dỉd not result in death have induded myocardial inỉarc- 
tion ỉn a 32-year-olđ woman given sulprostone ỉor in tra - 
uterine ỉetal death,2 and cardiac arrcst in a 38-year-old 
woman, with nò bistory oỉ smoking, aíter sulprostone was 
given by both intramyometiiạl and intravenous bolus 
mjectíon for postpartum baemorrhage;5 in both cascs the 
aúthors suggêsted that sulprostone had caused coronary 
arteryspasm.

Inâidvertent subcutaneous iníusion oí suiprostone was 
thought to have caused arterial spasm with pain and 
oedema in the arm of a woman being treated for postpartum 
haemorrhage; she recoveted aíter treatment with iloprost 
intusion.4

1. Anonymmu. A death assodaied with nùfepiistone/íulprostone. L m at 
■ 1991; 337: 969-70.

2. Hieis E. tl al. A prostaglaDdin analogue as a probable cause o( 
myocarđial inlarction in > young woman. 3MJ 1991; 302:416.

3. Chen FG. a  a i Cardiac airest ăssodated with sulpronone use during 
caesarean sectìon. Aruiath Intensivt Care 1998; 26: 298-301.

4. de Koning YWCM. a aL Crtdcal Umb ischemU aíter acddenial 
subcutaneoui inhuion of sulprostone. Bur 1 obatt ữyrutol Rtproấ Biol 
1995:61:171-3.

Effecis on the nervous System. For a report of convnlsions 
ỉn epileptic patients gỉven sulprostone, see under Dino- 
prostone, p. 2135.2.

ãfeds on the uterus. For reíerence to hyperstúnulation 
and uterine rupture aỉter use of prostaglandins, induding 
sulprostone, ỉor termination of pregnancy or inductíon of 
labour, seé under Dinoprostone, p. 2135.2.

Puhnonary oedema. A 35-year-old woman was given a 
suỉptostone iníusion, at a rate varying from 126 to 
492 micrograms/hour as part ot  the emergency nianage- 
ment ol postpartum haemorrhage;1 her religious belieís 
prohibited the use oí blood Products but she was given 
Đuid replacement with lactated Ringert soludon and 
etherihed starches and undement prõcedures to control 
blood loss. However, during recovery, the patient devel- 
oped pulmonary oedema thát the authors sũspected to be

due to the inỉusion rate of sulprostone as well as the total 
dose given (about ốOOmicrograms).

i . Hagenairs M'  đ  al. Puỉmonary oedema after hỉgh ỉníusỉon ra te (X 
suỉprostone. B rJ Anaath 2009; 102: 281-2.

Intemctions
As ỉor Dinoprostone, p. 2136.1. Sulprostone should not bí 
given with oxytodn or methylergometrine because oí th í 
increased rỉsk oỉ tachycardia and coronary vasoconstrictlon 
íatalities have been reported.

Preparotions
Proprietary Praporations (details aie given in Volume B)

Sngle-ingredMnt Praparations. Austrim Naladon Pr.: Nalador 
Ger.; Naỉadoi; Bong Rong: Naladort; Hung.: Nalador; ItaL 
Naladon NetK: Naladon PorL: Naladon Svritz.: Naladon Thai. 
Nalador.

All cross-reíerences reíer to entries in Volume A
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Pesticides and Repellents
: ■ Pediculosisì p'.‘ 2 ì 47 
•pỊiScabies/ p. 2148'!r 
. Vector con troi, p. 2148

This chapter describes compounds used as pestiddes and as 
insect repellents. The term pestídde covers ỉungiddes, 
herbiddes, insectiddes (induding acariddes), mollusdddes, 
and rodentìddes, among others. Most of the pestíddes 
induđed here are used in dinical or veterinary practice or in 
vector conơol against human OT animal disease. Some are 
used mainly in an agricultural or horticultural setting and 
are induded because of theứ potential toxidty.

Pestiddes can be absorbed during application, by 
consumptìon oỉ tteated or contaminated Products or by 
acddental contamination, and they may be stored or 
retained in the tissues. International regulations and 
Controls operate to reduce the risk to both public and User. 
Values for acceptable daily intakes of pesdddes have been 
published by the Food and Agriculture Organùation of the 
United Nations (FAO) and the Worid Health Organkation 
(WHO) through the WHO Technical Report seiies of 
publications or through Peitiddes Residues in Food: yearly 
cvaỉuatừms, FAO Plant Productlon and Protection Papers, 
Rome.

ClassiScation of the ma in pestiddes induded in this 
chapter is given in Table 1, below.

The fungỉcides induded in this chapter are some oí 
those used in the management of plant disease.

Herbicides are used for weed control both in the 
domestic setting and proíessionally in agriculture and 
horticulture. Those induded here may be toxic and have 
been assodated with cases of poisoning.

Insect repellents can help to avoid insect bites and the 
unpleasant reactions they may produce. Perhaps more 
importantly, the correa use of insect repellents plays a

major role in personal protectìon against some communic- 
able diseases transmitted by insect vectors. Hxamples are 
babesiosis (ticks), Lyme dísease (tícks), malaria (mosqui- 
toes), relapsing íevers (lice and ticks), spotted ỉevers (ticks), 
and typhus ỉever (fleas, Iice, and mites). Some compọunds, 
such as diethyltoluamide, dimethyl phthalate, and icarìdin, 
are eỉlective as repellents while others, su ch ạs benzyl 
benzoate and some of the pyrethroids, are eổective both as 
repellents and as insectiddes.

Insectiddes have many applicaúons. They are used in 
the treatment oỉ ectoparasitic iníections such as pediculosis 
(lice inlectìons) (beIow) and in the vector control 
(p. 2148.1) oỉ some communicable diseases that are spread 
by insects. Acariddes are used to tteat scabies (mite 
inỉections) (see, p. 2148.1) and are induded vvóthin the 
broad dassihcation oỉ insecnđdes, although acarỉ (mites) 
are not, technicalỉy, insects. Insectìddes are also widely used 
in veterinary practice and in agrìculture and hortìcuỉture.

The insectiâdes used in veterinary practice are often 
dassihed as topicaỉ or systemic ectoparasitíddes. Topical 
ectoparasitiddes are applied topically to the host animal 
(such as dogs or cats) to kỉll its edoparasites (such as ũeas). 
In the case of systemic ectoparasitiddes the term 'systemic' 
relers to the ingestion of the insectidde by the ectoparasite 
hom the host's blood; the insectidde may be present in the 
host's blood either as a result oỉ absorption through the skin 
aỉter topical appỉicatìon or aher systemic dosage.

M ollusciddes are used in agrìculture or horticulture or 
in the domestic garden to conưol snaỉl and slug pests. 
Additionally, molỉusdddes such as nidosamide (described 
in the Anthelmintics chapter on p. 161.2) are used against 
the heshvvater snail vector Buỉinus in the conưol of 
schistosomiasis.

Rodentìcides may be used to exterminate rats and 
mice, which may be vectors íor diseases such as 
leptospirosis, plague, rat-bite íever, and some haemorrhagic 
íevers. Many rodentiddes are anticoagulants. Warfarin 
(p. 1526.3) is a commonly used rodentidde.

Table 1. Cỉassiỉĩcatíon of pestícides.

Fungicides Benomyl, cicloheximide, copper naphthenate, hexachlorobenzene, 
pentachlorophenol, pyraclostrobin

Heibicides Dichlorophenoxyacetic acid, dinitro-o-cresol, dinitrophenol, diquat, 
glyphosate, paraquat, pentachlorophenol, trichlorophenoxyacetic acid

Insect repellents Butopyronoxyl, dibutyl phthalate, diethyltoluamide, dimethyl phthalate, 
dioctyl adipate, ethohexadiol, piperonal

Insecticides

Carbamate Bendiocarb, carbaiyl, carbosuUan, methomyl, propoxur

Chlorinated Chlordane, cloíenotane, dieldrin, endosulfan, endrin, heptachlor, lindane, 
medioxychlor

Organophosphorus Azamethiphos, bromophos, chlorpyriíbs, clofenvinfos, coumafos, cythioate, 
dichlorvos, dimethoate, dimpylate, dioxation, ethion, famphur, fenitrothion, 
íenthion, heptenophos, iodoíenphos, malathion, naled, parathion, phosmet, 
phoxim, pirimiphos-methyl, propetamphos, pyiacloíos, temefos

Pyrethroid Alpha-cypermetbrin, bioallethrin, cyAuthrin, cyhalothrin, cypermethrin, 
deltamethrin, esdepallethrine, etofenprox, fenvalerate, Sumethrin, permethrin, 
phenothrin, pyrethram flower, resmethrin, tetramethrin

Miscellaneous Amitraz, benzyl benzoate, chloropicrin, copper oleate, cymiazole, cyromazine, 
diflubenzuron, emamectin, ethylene dibromide, ethylene dichloride, íipronil, 
fluazuron, Auvalinate, lufeniưon, mètìiopreiie, methyl bromide, pyriproxyíen, 
rotenone, sulíiram, triũumuron

Molluscícides Endod, metaldehyde, pentachlorophenol

Rodentícides Aluminium phosphide, antu, brodiíacoum, bromadiolone, chloralose, 
chlorophacinone, coumatetralyl, diĩenacoum, diphenadione, flocoumafen, 
íluoroacetamide, norbormide, red squill, sodium íluoroacetate

Clinical Uses of Pesticides and 
Repellents

Pediculosis
Two spedes of louse cause pediculosis1'3 in man; these are 
Pediculus humanus with its two vaiieties, Pedkulus hưnumus 
capitis (the head louse) and Pedừuhtí humanus humanus (the 
body louse), and Ptkirus pubừ (Phthirus pubis) (the pubic or 
crab louse). Unlike the head ỉouse, the body louse is an 
important vector for iníections su ch as epidemic typhus 
(p. 212.3), trench íever (p. 210.2), and relapsing fever
(p. 202.2).

Insectìddes used in the treatment oỉ head lỉce indude the 
organophosphate malathion, and some pyrethroids such as 
bioaũethrin, permethrin, phenothrin, and tetramethiin. 
The carbamate, carbaryl, is also eSective, although there has 
been some concem over a theoretical risk of cardnogeni- 
dtỹ. Lindane has been used but is no longer recommended 
as a hrst-Iine treatment due to its neurotoxidty and 
resistance. To be eífective, insectidde Products need to be 
applied correctly; a quantity of 50 to 100mL should be 
applied thoroughly to the hair from hair root to the tip and 
left on for 8 to 12 hours. Insectidde Products (with the 
exceptíon oỉ spinosad, see be!ow) ki]] only adult lice and not 
the ova (nits), thereíore ữeatment is usually repeated 7 days 
later. Close contacts should be screened and ư infected with 
living lice should also receive ưeatment. The insectidde 
spinosad, derived from the ỉermentation of Saccharơpolyỉpora 
spinosa, is also used and has been eữective in treating 
pennethrin-resistant head lice.4 Unlike other insectiddes. it 
only needs to be leỉt on the hair for 10 minutes; it is also 
oviddal and a second appllcatíon is only needed ư lỉve Iice 
are seen after 7 days.

Resistance has been reported to many of the currently 
used insectiddes. Resistance is considered to be most likely 
to pyrethroids, intermediate to malathion, and least likely to 
carbaryl. In the UK the polỉcy of rotatíng insecúddes on a 
district-wide basis in order to overcome the development of 
resistance is considered outdated. The current recommen- 
dation in the case of suspected resistance and treatment 
ỉaiỉure is to use an insectiúde hom a diíỉerent dass for the 
next course. Lodons are preíerred to shampoos for head lice 
since contaa time with the insectidde is longer and 
ơeatment is thus more ehective. A head louse repellent 
containing piperonal is available. Non-insectiáde ưeatments 
indude a 4% dimetícone lotion5-4 (see p. 2209.3), 5% 
benzyl alcohol lotioủ (see p. 1739.3), 0.5% ivermectin 
lotíon (see p. 155.1), and wet-combing (also called 'bug- 
busting') with conditioner.6 Dimeticone is thought to act by 
disrupting the ability oỉ the lice to manage their water 
balance. Dimeticone and benzyl alcohol are applied 
slmilarly to the insectidde Products, although some 
Products have a shorter applicatíon time; 2 ưeatments are 
also required to kill any newly hatched nymphs. Repeat 
treatment is not needed with ivermectin lotion. A dry-on, 
sutíocaúon-based pedỉculiãde has also been daimed to be 
eữectìve,7’* although some have questioned the daims.* 
(Benzyl alcohol is also thought to act by asphyóation.10) 
Orai ivermeain has been used íor reíractory iníestations.11 
Six methods of delivering hot air at a minimum mean 
temperature oí 55 degrees. for 30 minutes, ha ve been tried 
and all of them resulted in a high egg mortality ra te (greater 
than or equal to 88%), but shovved more variable success ìn 
killing the hatched head lice.12 Guidelines for the 
management oí head lice are available in the UK13 and ỉn 
the USA a clỉnical repon on head lice provides guidance and 
recommendations.14

Inỉestations of crab lice and body Iice respond to the same 
insectiddes as head lice. Guỉdelines for the management oí 
pubic Iice are available in the UK.15 Aqueous Solutions are 
generally preíerred to alcoholỉc for crab louse inỉestations, 
since the latter may irritate excoriated skin and genitalia.

Malathion or permethrin have also been suggested for 
ưeatment of iníestation of the eyelashes and brovvs wỉth 
pubic lice (pthiriasis or phthiriasis palpebrarum). Other 
ưeatments have induded the applicatíon of a thick layer oỉ 
yellow soft paraíhn or application of yellovv meroưic oxide 
1 % eye ointment twice daily for about 7 or 8 days or a single 
applicatìon of Auorescein eye drops.

Body louse iníestations in the developed vvorld are 
mainly seen in homeless individuals, and often respond to 
the provision of opportunities for simple hygỉene. Clothing 
and bed linen oỉ persons with body lice should be washed at 
high temperature or dry deaned or treated vvith insectìddes.

The Symbol t  denotes a preparation no longer actively marketed
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There is some evidence that oral ivermectin may be eHective 
in kUling body lice.

Topicaỉ OT systemic antứnicrobials should be given as 
necessary for secondary inỉectỉons.

1. Etstou DM. Drugs used in the atatm cnt of pedlculosis. J Drup Dcrmaiol 
2005;4:207-11.

2. Chuaid c  Les p&Uculoses. Rtv Mcd Suútc 2007; 3: 2266-72.
3. Leone PA. Scãbies and pediculosỉs pubic an updite of treatment 

regimens and general teview. <3n b tftd  Di1 2007; 44 (mppl ĩ); S153- 
S159.

4. Cole sw , Lundquist LM. Sptnosad for treatraem oí bead Uce iulestatlon. 
A m  PhormacothcT 2011; 45: 954-9.

5. Pearlman DU A dmple treatment foc head Uce: đry-on. luữocadoo- 
based pcdlculldde. pũlừuria 2004; 114: e275-e279.

6. Burgess IF. ít ol. Treatment ot head loute lníeaution with 4% 
dimedcone Iodon: randomised controũed equivelence crial. SAU 2005; 
530:1423-5..

7. HUI N, ct ai. Single blỉnd. randomised, comparadve study of the Bug 
Bustcr Idt and over the counter peđicuUdde trcatmenu agaínst head Ucẽ 
in the United Kirtgdotn. BMJ 2005; 331: 3*4-4.

B. Peariman D. Cetaphil deanser (Nuvo lorion) cures head Uce. Ardiatria 
2005; 114: 1612.

9. Robem RJ. Butgcss w . New head-lice treatmenu: bope or hype? Lanccĩ 
2005: 365: »-10.

10. MeinldngTU ef fl/. The dinical trlalí supporting berayl alcohol lotion 5% 
(Ulesíla): a saỉe and eSective ĩopical treatmem for head lice (pedicnloás 
hununus capitls). Prdiatr Dcrmatal 2010; 27; 19-24.

11. Chosidow o . It al. Oral ivermectìn vetsus tnalathion lotỉon for duncult- 
to-treat head llce. N Eĩtgl J  M ci 2010; 362: S96-905. Correction. ibid.: 
1647.

12. Goates BM. ctal. An e&ecdve non Chemical treannent lor head lice: a lot 
of hot aớ. Ptdùưrìa 2006: 118: 1962-70.

13. Public Health Medidne Envinnunental Group. Head lỉce: evidence- 
based guideỉỉnes based on the Suơord Report 2012 update. Available at; 
http://www.phmeg.org.uk/index.php/dowiiloid_fiỉe/vlew/92/232/% 
20-(accessed 29/03/12)

14. Prankovnld BU Bocchini JA. Coundl on School Health and Committee 
on Inlectious Diseascs. Head lice. Ptdéatria 2010; 126: 392-403. Also 
available »u http://pedietticsjappubUcations.org/cgi/reprim/ 126/2/392 
(accesed 04/08/10)

15. Clinical BSectivencss Group. Bridsh Assodadon of Sexual Health and 
m v. United Kingđom national gitideline on the management of pỉuhirus 
pubis iníestatiõn (2007). Ăvailable au http://www.bashh.org/ 
docnjnents/28/28.pdỉ (accessed 28/05/10)

Scabies
Scabies is a parasitic iníectìon of the skin by the mite 
Sarcoptes scabiti. The main symptom iỉ pruritus, which is 
caused by an allergic reactìon to the parasite and may not 
occur until several weeks aỉter inỉection ỉor the first tứne. 
Subsequent iníectìons usually result in pruritus aỉter a few 
days. Pnuitus may persist for some months after eữective 
treatment with an acarỉdde, but is not necessarily an 
inđicatìon for ỉurther acariddal treatment; rather, antipnir- 
iócs shouỉd be used. A severe crusted íorm (Nonvegian 
scabies) may occur rarely, particularly in immunocompro- 
mised or incapadtated patients.

Treatment is with the acariddes pennethrin OT malathion 
applied, preferably as aqueous lodons, to dean. cool. diy 
skin over the entứe body and left on for 8 to 24 hours, 
depending upon the preparatìon. The preparation should be 
reapplied to the hands whenever they are washed during 
this peiiod. In adults, it is not usuaũy necessary to treat the 
íace.and scalp, but these areas should be ưeated in yoimg 
chilđren or patients with atypical or cnisted scabies. A súiglẽ 
treatment may be eổective, but treatment iỉ usuaỉly 
repeated after 7 to 10 days ư necessaiy. Other dmgs used 
topicaũy ỉn the treatment of scabies indude benzyl 
benzoate, CTOtamiton, lindane. and sulỉun sulhram is used 
with benzyỉ benzoate. Oral ivermectin is an eỡective 
altemative. Close family and petsonal contacts should be 
treated at the same time and all dothes, towds, and bedding 
used by the iníected person 2 days beỉore treatment should 
be vvashed in hot water and drỉed in a hot dryer.

In addition to treatment with an acaridde, symptomatic 
treatment of the itching with crotamiton, calamine lotioiu 
OT systemic antaũstamines OT coiticosteroids . may be 
requỉred.
Refẹrences.
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Vector control
Many pests are involved in the transmission oí communic- 
able diseases, and vector controlu  is an important pait of 
the fight against su ch diseases. Insectiddes are used in the 
contrõl of:
• hlariasis (p. 146.3) ịAedes. Anơpkela, Culex, and Mansonia 

mosquitoes)3
• leishmaniasis (p. 922.1) (Phlebotữmus or Lutamyia 

sandAies)4

• malaiia (p. 644.1) (Anophtles mosquitoes)5'*
• dengue iever (see Haemonhagic Fevers, p. 952.1) (Aedes 

mosquitoes)910
• onchocerdasis (p. 147.2) (SimuKum blackũies)11
• Aỉtican trypanosomiasis (p. 925.2) (Glossina tsetse flles)12
• American trypanosomiasis (p. 925.3) (Triatoma bugs)13 
The insectidde temeíos is useỉul in dracunculỉasỉs (p. 145.1) 
(crustacean host to the guinea worm larvae). In some cases, 
as in Slariasiỉ or onchocerdasis, the insectiddes used act 
mainly against the larval stage oí the insect vector, whereas 
in other situations, as in maỉaria, activity ìs against the adult 
insect; in trypanosomiasls, activity ù direrted against both 
adult and immature stages. The majoiity of the experience 
gained in msectiddal veaor control has probably been in 
malaria, and, for instance, a poshive eữect seen in the 
control oỉ leishmaniasis has been considered to be mainly a 
byproduct oỉ the concomitant malaria control programmes.

Insect tepellents can provide personal protectỉon against 
many insect veaors. For example. in malaria, insect 
repellents as well as the use of insectiddes are important in 
preventing mosquito bites.

MoUusdddes are used in the control of schistosomiasis 
(p. 148.1) (Bulinus snails).14

Rodentiddes are also extremely valuable in the veaor 
control of some diseases su ch as leptospirosis (p. 189.3), 
plague (p. 199.3), rat-bite íever (p. 174.2), and some 
haemorrhagic íevers (p. 952.1).
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A lu m in iu m  P h o s p h id e
Aluminum Phosphide; Fosfiiro de aluminia ®oc4)opHCThuĂ

Proỉile
Aluminium phosphide is used ỉor the hunigation oi grain 
and as a rodentidde. It leleases phosphine (FHj) in the 
presence o{ moisture and this accounts for its pestiddal 
activity. Phosphine gas has a gaiỉic-lỉke odour repulsive to 
man and domestic a n im a k  but apparently not to raữ. Zinc 
phosphide is used sừnilariy.

Reỉerences1'9 to poisoning assoáatcd with aluminium 
phosphide.

1. W0son R, a  aL Acute phosphỉne pobooỉng aboard a graỉn íreightcr. 
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3. Anger F, it  đl. Paul ahunỉnhini phoaphkte poisouỉxiị. J Anai Toxkoi2000; 

24: 90-2.
4. Nocera K  etaỉ. Dangerous bodỉes: a case oi ỉataỉ ahunùiium phosphide 

poúoning. Med J Aust 2000; 173: 133-5.
5. Popp w, aL Phosphỉne poỉsooỉng ỉn a German oỉfice. Lartat 2002; 359: 

1374.
6. Bogỉe RG, et ai. Aỉunúnium phosphide poúooỉng. Bmtrg M eềJ 2006; 23: 

c3.
7. MemỈỊ D, rt ai. Pataỉ ahunỉmum phcMphkte poisoaỉng. Eur J Anúatheâol 

2007;24:292-3.
8. Shadnla s . đ a L  Uoỉntemỉonaỉ p<4«ftnỉng by phosphine reỉeased ừocn 
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Amitrax (BAN, USAN, plNNI
’ẨrruỤ-atSỈ;Amitrak/m; U-36059;~ÂiMiTpá3j- ,-u  ■ c  . - ' . 
:A/ÀT-[(Methylimino)dirnethylldyne]dl-2,4'xyndine 
0 ^ ^ 3 = 2 9 3 . 4  
.ộ ịs  -s- 33089-61-1.
ỊaTỌ Vet — QPS3AD01.
u m —  33IAH5Q17S. j  ■ _ V ^ ' I  , '
Pharmacopoeias. In BP(Vet). Also in us ỈOI veterinary u s : 
only.
BP(Vet) 2014: (Amitraz). A whỉte to bufỉ powdei 
Practically insoluble in water: decomposes slowly ũ 
aỉcohoL* ừeely soluble in acetone.

ProfìỊe
Amitraz !s used as a topical ectopíHasìtidde in veterinar' 
practice. It is eíỉective against various lice, mites, and tick: 

References,1J to poỉsóning with amitrau
1. iorens PG. tí a i An unusual poừoning vviih the unusual pestỉtíd i 

amíiraz. Hum Exp Taxkoì 1997; Ỉ6: 600-1.
2. Aydln K  tí at' Amỉira poisoning ìn children: dlnical and laboraiot' 

ũndings of eight cases. Hum Bxp Taxừol 1997: 16: 680-2.
3. Leung VK. tí li/. Aỉniiraz poisoQỈng in humans. J Toxicoi ơin Toxicoỉ 199*: 

37:513-14.
4. Yaramỉs A. tí at. Amỉtrai poisoning in children. Hum Exp Toxicoỉ 2000; 1 ': 

431-3.
5. Yỉlmax HU Yỉldlxdas DR. Amỉưaz poisonùìg. an emergỉng probĩen : 

epỉdemiology, dinical ỉeacures, management and preventíve strategỉc . 
Arch Dừ Ckild 2003; S8ĩ ỉ 30-4.

6. Proudíoot AT. Poisoning with amitrat. Toxicol Rev 2003: 22: 71—4.
7. Gursoy s. «  a i Inưavenous amỉtrax poiscmỉng. ơùt Taxìcoỉ 2005; 4  ỉ 

113-16.
8. Hlinav E  tí ai. Near>Utaỉ amitrax inioxỉcatíon: the overlooked pesiicid'. 

Basic ƠÙI Pharmacoỉ Toxicoí 2005; 97: 185-7.
9. Avsarogulỉarỉ u tí ai. Acute amỉtraz poisonỉng in adulu: dinỉcal íeature , 

laboratory ũndings. and management. Qin Toxicoỉ 2006; 44: 19-23.
10. Demlrel Y, tí a i Acute amtara intoxỉcatỉon: reưospective analysis oỉ 4 > 

cases. Hum Exp Toàcot 2006; 25: 613-17.
11. Caprotta CG. tí aỉ. bitqxỉcaddn por amiưax. Arch Argent Pediatr 20Ừ ; 

107: 456-8.
12. Hu SY .etaỉ. Torsades depoỉmesin amỉtrapoisoning. Rausãtứtiort 2011; 
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Azamethìphos IBANI
Azametifós; CGA-18809; OMS-1825; A3aMeTM<|»oc
S-((6-Chl0ro-23-dihydro-2-oxo-U-oxazolot45-b]pyridin-3
yOmethyO 0,Odimethyl phosphorothioate.
QH,oON2OsPS=324.7
CÁS — 35575-96-3.
ATCVet— QP53AF17.
u m — 9440R 8149U .----------  - -  — ■ •

ProẠ'fe
Azamethiphos is an organophosphorus inseCTicid ĩ 
(p. 2158.3) used in veterinary practice for the conttol t f 
sea-lỉce iníestation in salmon and íor the control c f 
ectoparasites ỉn the environment.

B e n d io c a r b
BenqMOKapỗ.
23-lsopropylỉdenedioxyphenyl methylcarbamate. 

’ệ ,iH 13NCV-2232 • ■ ... -
"CAS — 22781-23-3.
AĨC Vet — QP53ẠE03. ;
Oịnii — 'QFHŨ̂ JÓA5U.

Pk ịỊị I?
Bendiocaib is a carbamate insectidde (p. 2149.3) used i 1 
veterinary practice lor the control of ectoparasites and fc r 
agricultural and household use.

B e n o m y i
ỉìrenomiìo; BeHOMti/1.
^WethylT-(butylcarbamoy0benzimida2ol-2-yicarbamate.
C34H,8^03=2903
.Ở s  —  17804-35-2.
.Ù m  —  ĨW 2 1 0 S 8 F 5 .

PjvfìỊe
Benomyl is a hmgidde used for the ưeatment and conưol ( f 
ỉungal plant diseases.
Reíerences.
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IbxkHy. Although experimental evidence in animals has 
suggested a possible link bervveen benomyl and congenital 
eye deỉects (anophthalmỉa) the assodation could not be 
conhnned in humans.1"4

1. Giỉbert R. 'Clusters' of anophthalmia in Britmin. BMJ1993; 307:340-1.
2. Bianchi F. et al. Clusten oỉ anaphthalmia. BMJ1994; 308: 205.
3. Kristensen p, ỉrgens LM. clusters of anophthaỉmia. BMJ 1994; 308:205-

6.
4. CastỉIU EE. đusters of anophthalmia. BMJ 1994:308: 206.

B e n x y l B e n x o a te
B ericilo/ b e n r ò â to  'd e ; B ensy lbensoat; B eneyylibéritsôaatti; 

;Benzfl B enzoatị. B e n â l-b en ạó á t; .B e n ã lb e tc o á ta s ; . Beináoatơ 
d e  b en c ilo ; B ènzoa to  -d e ' B e rá lo ;  B enzoesăurebenzy teste r; 
Benzyl ■' B e n i ỉ "  B en zy tb en zo at,"  B e n z y l-b e n z o á f  Berưyle; 
b e n z o a te .  d e ; Benzylis B enzoas; Benzylu b e rư o e s a n ; 
6eH3vưi6eH3oaT. ,  -

.C&Hs;CO.O.CH2:C6H5=2122. . V  .
CÁS —  Ỉ2Q-5H.
ATC — P03ẬXỌ1 
ATC Vet —  QP53AXI1.
ỤNII —  N863NB338G ,

Pharmacopoeias. In Bur. (seẹ p. vũ), ữtt., Jpn. and vs.
Ph. Eur. 8: (Benzyl Beiúoate). Colourless or almost 
colouriess crystals, or a colourless or almost colourless oily 
liquid. F.p. is not beIow 17 dẹgrees. Practically insoluble in 
waten misdble with alcohol,. with dichloromethane, and 
with £atty and essential oils Store in welỉ-filled airtight 
containers. Protea from light.
USP 36: (Benzyl Benzoate). A dear, colourless, oily liquid 
with a slight aromatic odour. Practically insoluble in water 
and in glycerol; misdble with alcohol with chloroíorm. and 
with ether. Store at a temperature not exceedỉng 40 degrees 
in well-fUled airtìght containers. Protect hom light.

Uses and Administration
Benzyl .bemoate is an acaridde used in the ơeatment oỉ 
scabies (p. 2148.1) although other treatments are generally 
preferred. A 25% emulàon is applied to the whole body, 
usually ỉrom the neck down (although the BNF considers 
that application should be extended to the scalp, neck, face, 
and ears). Iỉ the application ũ thorough. one treatment may 
suỉ&ce, aỉthough the possibility oỉ laUure is lessened by a 
second application within 5 days. Altematively, three 
applỉcatíons at 12-hour intervals, vvithout bathing, may be 
made, followed by bathing 12 hours aỉter the last 
applicatíon. The BNF recommends one application to the 
whole body, repeated, vvithout bathing, on the next day, 
and washed off 24 hours laten a thírd application may 
sometimes be necessary. Benzyl benzoate is not genẹrally 
recommended for iníants and children, but iỉ used the 
application should be diluted to minimise the risk of 
irritation, although thỉs also reduces eỉhcacy.

Benzyl benzoate has also been used as a pediculidde. 
Benzyl benzoate is also used as a solubỉlising agent.

Adverse Effects and Treatment
Benzyl benzoate is initant to the eyes and mucous 
membranes and it may be irrítant to the skin. Hypersensi- 
tivity reactions have been reported. ữ ingested, benzyl 
benzoate may cause stimulation oỉ the CNS and con- 
vulsions. Systemic symptoms have been reported on 
excesáve topical use. For poisoning assodated with topical 
use the skin should be washed. Appropriate symptomatic 
measures should also be instituted.

Preparations
Proprietary Preparations (details are gi ven in V olum e B)

Sõigia-ingredient Prepơmlions. Austral.: Ascabiol; Benzemul; 
Braz.: Acarsan; Bencocan; Benzoax; Benzotisan; Miticocan: 
Parasimed; Pruridol; Sanasar Samerico; Samilabt; Samodex; 
Scabenáb Scabioid; Zilaben; Ger.: Antiscabiosum; Gr.: Benzo- 
gal; Hong Rong-. Academt: Antiscabt; Antiscabiot; Benz Appli- 
cationt; Wail Treatmentf; Indừr. Dermin; Israel-. Scabiex; Ital.: 
Mom Lozione Preventiva; Mac.-. Ansarỷ: Hastilan; PoL: Novos- 
cabin; PorL: Acaxilbial; Piozilf; 5Ạ/r.: Ascabiob Turk.: Neoska- 
bi; Scabin; UK: Ascabiolt; Veneĩ.: Benzalcon Benzo-Bendb 
Nỉostal.
Muki-ingredient Preporotiotu. Arg.: Anusol Duo S; Anusol-A' 
Bendl Scab; Detebendb Detebendl; Hexabendl; Kinderval 
Max; Peibeb Permedb Scabioderm; AustraL: Anusob Belg 
Pulmex Baby; Pulmerh Braz.: Anusol-HC; Pr.: AscabioL' 
Hung.-. Novascabin; IrL: Anugesic-HC; Anugesic-HC; Anusol- 
HC; Sudocrem; ItaL: Antiscabbia CM; Dekar 2f; Mom Zanzara; 
Prurex; Skab 2f; MấUtysũr. Anucare; Anusolỷ; NZ: Anusol; 
PoL: Cetriscabint; SM/r.: Anugeãct; singapore. Anusob 
Anusol; Jacutin; Spaùt: Tulgrasum Cicatrizante; Swed.: Tenu- 
tex; Thai.: Anusolỷ; UK: Anugesic-HCt; Anugesic-HC; Anusol- 
HC, PIus HC; Sudocrem; Ukr.: Sudocrem (CyaoKpen); USA: 
Anumed HC; Anumed: Hemril; Venec.: KertyoL

Ptmrmocopoeiơl Preporetion*
BP 2014: Benzyỉ Benzoate Application; 
USP 36: Benzyl Benzoate Lotion.

Bioallethrin (BANI
.Áĩlethrin I; Bioaletrina; Depallethrin; BnoanneTpnH.. . ....
' (ÃSỈ-B-Allyư-methỵl̂ xoGydopent^-ényP* ■
,-âimethyl-3-(2-metbylprop-T*enỹl)cydõpropanécàrboxyrate.~ 
C19HmC^=302.4 - ^ , • V .
CAS —584-79-2 , . .
AĨC — P03AC02
ATC Vet — QP53AC02. , i -
u m — G79DM70471.

Proỉile
Bioallethrin is a pyrethroid insectidde (see Pyrethrum 
Hower, p. 2161.1). It is used topically, with the synergist 
pìperonyl butoxide (p. 2160.2), in the treatment of 
pediculosis (p. 2147.3). It is also used in and-mosquito 
devices and ỉor the control oỉ household insea pests. 
Beíerences.

1. WHO. AOethríns. Envừonmeniữl Heaỉỉh Qiteriứ 87. Geneva: WHO. 1989. 
AvaUable ac http://www.indiera.org/documents/ehcychc/ehc87.httn 
(accessed 23/04/04)

2. WHO. AUethrỉns hcalth and saícty guỉde. ỈPCS Health and Safety Guide 24. 
Geneva: WHO. 1989. Avaiỉabỉe a t  http://www.mchem.org/documents/ 
hsg/hsg/hsg024.hon (accessed 23/04/04)

Preparatíons
Proprietory Preparations (details are gi ven in  Volum e B)

Single-ingredient Preparotions. Fr.: Cinq sur Cinq; Moustico- 
lognet; UK: Actomite.
MubHngiedient Preparations. Arg.: Lỉmpadd; Para Piojirida; 
Scabioderm; Austral.: Paralice; Belg.: Para; Fr.: Para Spedal 
Poux; Ger.: Jacuún; Spregaỉt: Israel. Monoddet; ItaL: Cruzzy; 
Neth.: Para-Spedaal-t.

B ro d ifa c o u m
Brodtíaoum; WBA-8119; ÊpoqnệaKyM........................
3K3-í4'-Bromọbiphenyl-4-yD-123.4-tetrahydro-1-naphthyl]-
4rhydroxycoumarin..
C3iHaBrÓ3=523.4.
CAS — 56073-104. - - - - -  - -
u m  —  A25P3CP5S7.

NOTE. The name 'superwarfarin' has been used to desalbe 
several anticoagulant rodentìddes, induding brodiỉacoum, 
bromadiolone (belovv), chlorophadnone (p. 2150.3), and 
dưenacoum (p. 2153.2).

ProỊỊỊe
Brodiíacoum is an antícoagulant rodentidde. It is reported 
to be eỉỉectìve in warfarin-resistant strains of rodents. 
Reíerences.
1. WHO. Antỉcoaguiant rodentỉddes. Emmvnmatíãl Health Critena /73. 

Geneva: WHO. 1993. Avaỉlable au http://www.inchem.org/documemj/ 
ehc/ehc/ehcl 75.htm (accessed 23/04/04)

2. VVHO. Brodlfacoum health and saíety guide. IPCS Health and Safety Guide 
93. Gcneva: VVHO. 1993. Avaìlable at: http://www.inchem.org/ 
documentỉ/hsg/hỉg/hsg093.htm (accessed 23/04/04)

Ibxỉcily. Brodưacoum, a second-generation anticoagulant 
rodentiddc, inhibits prothrombin synihesis to cause bleed- 
ing that may be occuỉt.1 ỉt is absorbed ỉrom the gasưoin- 
testinal tract' dermaỉ absorption is possỉbỉe. Poisons con- 
taining lOOmg ìn each kg of bait are not hazardous to 
man; more concentrated ỉorms are partỉcuỉarỉy hazardous 
and their availability should be restricted. Baits, which 
should be prepared only by trained personnel, should con- 
tain a suitable marker-dye.

There have been reports of poisoning with brodiía- 
coum.2'10
1. WH0. Saíe use of pestiddes: ninth repon of the WHO expen commỉttee 

on vector biology and controL WH0 Tedt Rip Ser 720 1983. Avaỉlable au 
http://Ubdoc.who.im/trs/WHO_TRS.720.pdi (accessed 21/07/08)

2. Watts RG. et a i Acddental poiỉtramg witb a supemaríarín compound 
(brodưacoum) in a child. Pediatria 1990: 86: 883-7.

3. Ross GS. <rí a i. An acquired hemorrhagỉc dỉsorder hom ỉong-actỉng 
rodentỉổde íngestion. Anh Intem Med 1992; 152: 410-12.

4. Kruse JA. Carlson RW. Paul rodemidde poisonỉng wỉth brodỉíacoum. 
Amt Enury Med 1992; 21: 331-6.

3. Tedmer c Yara LT. Surreptítíous superwarfartn poỉsoning wỉth 
brodiíacoum. South Med J 1997; 90: 1033-3.

6. Corke PJ. Superwarỉartn (brodiUcoum) potsoning. Anaesth ừaenáve Can 
1997; 25: 707-9.

7. La Rosa FG, et a i BrodUacoura intoxỉcatỉon whh raarijuana smoldng. 
Anh Pathol Lab Med 1997; 121: 67-9.

8. Mỉỉỉer MA. et a i Rapid ỉdentỉhcatíon of surreptỉtìous brodưacoum 
poỉsonỉng by anaỉysỉs oỉ vỉtamỉn K-dependem íaaor actỉvity. Air J Emerg 
Med 2006; 24: 383.

9. Olmos V. López CM. Brodỉíacoura poisoning with toxicoldnetic da ta. 
ũ in  Taàcol 2007; 45: 487-9.

10. Kapadỉa p, Bona R. Acquỉred dehdency of vitaraỉn K-dependent dotting 
íacton due to brodỉỉacoum ỉngestíon. Qmn Med 2008; 72:207-9.

B ro m a d io lo n e
vBr ọmại dk] ỉ o b^Bpó »Ậ ạf l Ho nc »4 : ! r . ^  ,'•*!>*.?{ 
:3rí̂ 4^^*ọỊbíphểnyí4=-^j;3-hydrojy-l;-pbenylpropyÕ74r:

C ^ ã á o 4=5-2Z.4T.«*''i- V .  1 'V 3 ^ ,5

NOTB. The name 'superwaríarin* has been used to describe 
several antìcoagulant rodentiddes índuding brodiíacoum 
(above), bromadiolone, chlorophadnone (p. 2150.3), and 
điỉenacoum (p. 2153.2).

Proĩile
Bromadiọlone is an anticoagulant rodentitíde.
Reíerences.

1. WHO. Antícoagulant mdentlddn. Bmrimmumal HtalOt Criteria 17Í. 
Geneva: W H 0.1995. Avaỉỉable Ít: http://www.ỉnchem.org/documents/ 
ehc/ebc/ebcl75Jitm (accessed 23/04704)

2. WHO. Bromadiolone health and saíety guide. ữcs Hialth tmi Sa/hy 
Guidt 94. Geneva: WHO, 1995. Avaỉlable at: http://www.lnchein.org/ 
documents/bag/hsg/hsg094Jttm (accessed 23/04/04)

Ihxiciiy. Bromadiolone, a second-generation antìcoagulant 
rodentidde, inhibits prothrombin synthesis to cause bleed- 
ing that may be occulL1 It is absorbed from the gastroin- 
testinal tracc dermal absorption is possible. Poisons con- 
taining 100 mg in each kg oỉ bait are not hazardous to 
mam more concentrated íorms are particularly hazardous 
and theữ availability should be restricted. Baits, which 
should be prepared only by trained personnel, should con- 
tain a suitable marker-dye.

There have been reports of poisoning vvith bromadio- 
lone.2'5

1- WH0. Safe use oí pestiddes: ninth report of the WHO expert commlttee 
on vector hỉoỉogy and coottoỉ. WH0 Tech Rep Ser 7201985. Avaíbble ãc 
http://libdoc.who JnƯtr5/WHO_T!RS_720.pdf (accessed 21/07/08)

2. Grẽeh MC rt ÔL "Superwaríarin* (bromodìaỉone) poỉsonỉng in two 
chlỉdren resuỉtỉng in pròbnged antỉcoaguUtỉon. Lanàt 1987; U: 1269

3. ChowBY. a a ỉ. A case of bromadiolone (superwarfarin) Ingestíon. OAAJ 
1992; 147: 60-2.

4. Grobosdi T, et a i Acute bromađỉoỉone ỉntoxicatỉon. J Anaỉ Tữxùoỉ 2006: 
30:281-6.

5. Lo VM. et aL Broraađioỉone undcokỉnetics: dỉagnosis and treatment 
impUcatìonỉ. Q in  T oxkữ ỉ 2008; 1-8.

B ro m o p h o s
Bromoíos; Brohiọíós;' ÒMS^8; 5p0Mó<ị)<x.̂ ’ ‘ 
.Ọ^Bromp-íí-kÌỊchlorophenyi. 0,0-dimethyl phosphor- 
othịoate. ’ .. i:. . .
CaH8Bra2O3PS=366.0
CAS —  2104-96-3: ' . .
ATC Vet—  QP53AF11.

Proíile
Bromophos is an organophosphorus insectidde (p. 2158.3) 
used in veterinary practice íor the conưol of eaoparasites in 
the envữonmenL It has also been used as an agricultural 
insectidde.

B u to p y ro n o x y l
Butopiroxinilo;:lndalona;. Indalonẽ BytonnpoHOKCM/1..
Butyl 3,4-dihydro-2^-dimethỵl-4-oxo-2/+pyran-6<arboxy- 
late’ ■'
C,2H18Oa=2263 
CAS — 532-34-3. . :
UNll — 4I5PG5VZ0V. .

Proíile
Butopyronoxyl has been used as an insed repellenL

C a r b a m a t e  In s e c t ic id e s
Insectiddas dei grupo de los carbamatos.

Descxiptìon. The carbamate insectiddes are N-substituted 
esters of carbamic add.
Reíerences.

1. WH0. Carbamate pestỉddes: a generaỉ ỉntroductỉon. Envimanentai 
Health Criưria 64. Geneva: WH0,Ỉ986. AvaUable au htẹp://www. 
inchem.org/documents/ehc/ehc/ehc64.hun (accessed 24/07/08)

Adverse Effects
As for Organophosphorus Insectiddes, p. 2158.3.

The carbamates are cholinesterase inhibitors, diSering 
hom the organophosphorus insectíddes in that the 
inhibition they produce is generally less intense and more 
rapidly reveiáble. In additíon, they do not appear to enter 
the CNS as readily and severe Central eữects are thereỉore 
uncommon.

The Symbol t  denotes a preparation no longer actively marketed

http://www.indiera.org/documents/ehcychc/ehc87.httn
http://www.mchem.org/documents/
http://www.inchem.org/documemj/
http://www.inchem.org/
http://Ubdoc.who.im/trs/WHO_TRS.720.pdi
http://www.%e1%bb%89nchem.org/documents/
http://www.lnchein.org/
http://libdoc.who
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Treatment oỉAdverse Eíĩects
If substantíal amounts of caibamate inscctiàdes have been 
ingcsted the use oỉ gastric lavage should be considered ư  the 
patient presents vvithin 1 hour. Contamỉnated dothing 
should be removed and the sldn vrashed with soap and 
water. Treatment is largely symptomatic and suppoitive and 
ỉndudes atropine ỈOT muscaríne e ữ e c ts . although this may 
not always bê necessary due to the rapidly reverêible naturê 
oỉ the cholỉnesterase'inhỉbition prôdũced. The use oỉ 
pralidoxime is controversial, see Carbamate Poisoning, 
under Pralỉdoxũne. p. 1571.3.
References.

1. WHO. S tic  toe o i pestìcldcs ỉouneenth rrport ol the WHO expeit 
conunittee OD vector bidogy and controL wko Tech Xep S ir íl}  1991. 
Available ac http://llbdoc.who.in Ưtre/WHO_TRS_813.pdJ (accessed 
21/07/08)

2. Ptoudtoot A. ed. P atkidt pm uaúĩỊ: mua Ịàr Ihể Ịtấdana of medical 
pnatiùMn. 2nd ed. tondoa: DoH. The Sudoocry OtBee, 199«.

3. Rosman Y, et al. Catbamate poiioning: tnaanent recommendations in 
the scttỉng of a mass casualtỉẽs event. Am J BmetỊ Meẩ 2009; 27:1117- 
24.

Carbaryi IBANÌ
Caprolin; Carbacil (plNN);. Carbanlo; Carbanlum; Karbaril;: 
OMS-29; Kap6apwi.
1-Naphthy) methylcarbamate.
C,2HÌ,NƠJ=2012 
CẢS —  63-25-2 
ATC vẻt — QP53AE01 <:
UNỊỊ—  R890ŨLI3N1.

Pharmacopoeias. In Br.
BP 2014: (Carbaryl). A white to oíf-white or light grey 
powder which darkens on exposure to light. Veiy slightly 
sọluble ỉn waten soluble in alcohol and in acetone. Store at 
a temperature not exceeding 25 degrees. Protea bom 
lighL

Uses and Administration
Carbarylis a caibamate insectídde (p. 2149.3). It is used as a
0.5 or 1.0% ỉotion or shampoo in the treatment of head and 
pubic pediculosis (p. 2147.3). Lotions are generally 
preíerred to shampoos as the contact time is longer. 
Aqueous lodons are preỉetred to treat pubic lice because 
alcoholic lotions are ừritant to excoriated skin and the 
genỉtalia; aqueous lodons may also be preỉerable in 
asthmatíc subjects or diildren to avoid alcoholic íumes. Skin 
or haứ treated with an aỉcohol-based prepaiatíon should be 
aHovved to diy naturally.

Carbaryỉ is also used as a topical ectoparaãddde in 
veterinary practìce and as an agriculturai hortìcultural, and 
household insecddde.
Reíerences.

1. WHO. Carbaryl health and saíety guide. ZPCS Health and Súfety Giríde 78. 
Geneva: WHO, 1993. Available ãt: http://www.inchem.org/ciocunients/ 
hsg/hsg/hsg78_e.btm (accessed 23/04/04) 

z  WHO. CaibaryL Bmnrvnmaưaỉ Health Crittria Ị53. Gencva: WHO, 1994. 
Avaỉỉabỉe at: httju//www Jnchem.org/documents/ehc/ehc/ehcl53Jitin 
(accessed 23/04/04)

Adverse Eữeds and Treatment
As for Carbamate Insectìddes, p. 2149.3. Carbaryl may be 
absorbed after ingestìon. inhalatíon, or skin contamina- 
tìon.

Carbaryl has been reported to produce neoplasms in 
mỉce and rats and in late 1995 the UK DoE advised that it 
would be prudent to conãder caibaryl as á potentíal 
human caidnogen; its medidnal use was limited to 
presaiptìon only. Hovvever, the DoH emphaásed that the 
risk was a theotẹdcaỉ one and that any risk bom the 
intennittent use of head lice preparations was likely to be 
very small.

P n e p a r c i t ío n s

Propriatary PnporatioM (details aie given in Volume B)
Sngl* ãigredwnt PlaporoiioM. Gr.: Lysator; / r i :  Suleo-Ctl 
ỉsrăeỉ: Hafif: UK: Carýldenn.

PhuriuacopoMal Praparalions
BP 2014; Caibaryl Lotíon.

C a rb o s u M a n
C j’r tx íw Ỉ6 n rfe 'ể (5 o c y n b ộ a H .

2 3 iĐ iỉ^ d ro * 2 ík ífm é tf iy lb e n z o fu ra n '7 -y )  (d ib u ty lam in o th io )
■ ■ m èử iy1aifbá ỉnaÍE K ^;í:: ' . ^ . ■ ■ ' '  '
C'2DH ^ 2p3S=3805;'
ỜS'— 55285- í 4-8.
UNIÍ— V1DGN4AK6G

ProPle
Caibosulỉan is a carbamate insecddde (p. 2149.3) used in 
agricultuie and íor the larviddaỉ treatment of rivers in the 
control oí onchocerdasis (p. 147.2).

Chloralose ỊriNNi
•Ạlphachloralose; Chtoraỉosanè;- b-Chlóraĩosé; Chloralosụmf 
Ooralọsa; d-Ooralosa; Gtucochloral; Xnopanọ3ã. ỉ

í-O-^^-Tnchloroethylidenel-a-D-glucoluranosé ...
Q H n a 3Ò 6=309.5  . . .  . -
CĂS—  ỉ5879-93-3.
ỤNll — 238BZ29MUE .

P r o f i / e

Chloralose has general propertíes similar to those of doral 
hydrate (p. 1055.2), of which it is a derívatíve. It iỉ used as a 
rodentídde. It was formerly used for its hypnotic properties.

C h lo r d a n e
Chlordan; Qordán; Clordano; XnopaaH.
lẲ43Ã7Ạ8-Octachloro-23,3a,4,7I7ạ-hẹxáhydro-4,7-metha-
noindene.
C,oHsCla=409.8 
CÃS — 57-74-9.
UNII —  A9RLM212CY.

Pro/ị7e
Chlordane iỉ a chlorinated insectiáde (belovv). Irs use is 
limited, or even prohibited, in some countrìes because o i 
toxidty due to its persistent nature.
Reỉerences.

1. Kutz FW. ff a i A ỉaul dìỉordane poisonỉng. J Toxicữỉ ơ in Toxieoi 1983; 20: 
147—74.

2. Olaooữ LS, et aL Acute chỉonkne intoxication. J Toxiai ơ in  Toàeol 1983; 
20: 291-306.

3. WHO. ChỉORỈAne. Ẽmrinnmtrttai Health Críteria 34. Geneva: WH0. 1984. 
Availabỉe at: http://www.inchem.org/documents/ehc/ehc/ebc34.hmi 
(accessed 23/04/04)

4. WH0. Chỉordane health and saỉety guide. IPCS Health and Safety Guide 
13. Geneva: WH0. 1988. Avaíỉable at: http://wwwinchem.org/ 
documents/hsg/hỉg/hsg013.htm (accessed 23/04/04)

c h lo r in a t e d  In s e c t íc id e s
Insectlddas dorados.

U s e s

The chlorinated or organochlorine insecdddes were vvidely 
used but, because of peisistence in man, many have been 
banned or restricted.
Reíerences.

1. WHO. Polychkmnited biphenyls and terphenyli. Envirmmcntal Health 
Crừeria 140. Geneva: WHO,1993. Avaiỉableac http://wwwindiem.org/ 
dqcuments/ehc/ehc/ehcl40.htm (accessed 28/05/04)

2. WHO. Polychlotinated Mphenyts (PCBs) and polychlorinated terphenyls 
(PCTs) beaỉtb and saíety guỉde. IPCS Htứừh and Safữy Guide 68. Geneva: 
WHO, ỉ 992. Avsiỉable ac  b n p ://ww w .lnchem.org/documcnt5/hsg/h5g/ 
hsg6SJitm (accessed 28/05/04)

Adverse Effeơs
Chlorinated or organochloiỉne insectíddes ỉonn a very wide 
group and the toxidty oỉ individual members varies 
considerably. In general these insectidđes produce 
symptoms consistent with CNS stimulation. They may be 
absorbed through the respiratory and gastrointestinaỉ trads 
and through the skin.

Symptoms of acute poisoning indude nausea and 
vomiting. paraesthesia, giddiness, ttemors, convuláons, 
coma, and respiratory ỉailure. Liver, kidney, and myocardial 
toxidty have been reported. Eữects on the blood indude 
agranulocytoás and aplastíc anaemia. Symptoms may be 
complicated by the eỉfects oỉ the solvenL

Chlorinated insectiddes ha ve been reponed to enhance 
micTOSomal hepatic enzyme activity. Skin reactions can 
occur aher contact

Poìychìxrrinattd biphmyl (PCB) and terphenyl compiounds 
were íonnerly used as insectiddes in many countries. They 
accumulate in body fat and are not readily excreted, 
although they are diỉtributed into breast milk and possibly 
cross the placenta: because of this and because of acddental 
contamỉnation they remain a cause for concem. The related 
polybrominated biphenyl compounds (PBB), vvhich have 
no insectíddal uses, have also been absorbed by humans 
after acddental contaminatìon of the food Chain.

Some chlorinated insectiddes have weak oestrogenic 
eừects; it has been proposed that exposure may increase the 
risk of breast cancer.

Treơtment oĩAdverse Effeờs
ỉỉ chlorinated insectiddes have been ingested, gastric lavagi 
or actỉvated charcoal may be considered ư the patien 
prẹsents withúi 1 hour. cõntaminated dothing shõuld bf 
removed and the skln washed with soap and watei 
Treatment is latgely symptomatic and supportive wiứ 
ữeatment oỉ CNS stúnulation such as hyperactivity ani 
convulsions.
References.

1. WHO. Saỉe use of pestíddes: founeenth report oí the VVHO exper 
commỉttee on vector bíoỉogy and control WH0 Tech Rtp Ser 813 Ỉ99I 
Avaỉỉếble at: http://libdoc.who.iM/trs/WHOjrRS_813.pdf (accesse> 
24/07/08)

2. Proudfoot A. ed. Pestidde poỉsonỉng: notes ỉor the guidance of medỉca 
practítítmers. 2nd ed. hondon: DoH, The Sutionery Oữỉce, 1996.

C h lo r o p h a c in o n e
CỈorofecinona; LM-91; XnopệauMHOH. 
2-[2-(4-Chlorophenyl)-2-phenylacetyl]indane1,3-dione. 
CaHlsCI03=374.8 
CĂS —  3691-35-8.
UNII —  34Y6E0063Y.

NOTE. The name 'supenvaríarin' has been used to  describ' 
several anticoagulant rodentiddes, including brodiíacoum 
(p. 2149.2), bromadiolone, (p. 2149.3) chlorophadnone 
and diỉenacoum (p. 2153.2).

PrọỊhỉe
Chlorophadnone is an indanedione derívative used as ai 
anticoagulant rodentidde. Ít is also reponed to uncoupl: 
oxidative phosphorylation with consequent stimulation c [ 
cellular metabolism which may eonttibute to its toxidty. 
Reíerences.

1. Burucoa c . et al. Chlorophatínone inioxication: biologìcal an I 
toxỉcological ỉtudy. J Taxiaỉ ơ in Toâeoỉ 1989; 27: 79-89.

2. WH0. AnUcoaguUnt rodenúãdes. Emnrorunentai Health Criteria 17. . 
Geneva: WHO. 1995. Avaííable atỉ http://www.inchcm.orj/doojmeni: ' 
ehc/ehc/ehcl75.hun (accessed 28/05/04)

3. Lagnnge F, et ai. Toxỉcologlcal management of chỉorophadnon : 
poúoning. Atta Qin Belg Suppl 1999; 1: 13-16.

4. Papỉn ỉ .  et ai. Lerhal pamdoxicaỉ cerebrai vón ĩhrombosis duc I > 
suspióous antỉcoagulanc rodentỉdde imoxicaáon with chlorophac 
none. Pormsic Sà ỉnt 2007; 166: 85-90.

C h lo r o p ic r in
aorGpicrina; Nìtrochloroíorm; Nitrodoroformo; Nitrotridor- 
ometano; XnopnMKpMH.
Trichloroniơomethane.
CCI3N02=164.4 
C45 —  76-06-2.
UNH — 14JĨX7Z7U2.

Proỉile
Chloropicrin is a lachrymatory agent with an intense odoui. 
It is intensely ưritatmg to the skin and mucous membrane:. 
It is an ỉnsectidde and is used for íumigadng stored grai I 
and soil. Chloropicrin is also added to other íumigants as t 
vvaming gas.

Chlorpyrìíos IBANI 
Clorpiriíốs; Xnopnnpniịioc
0,0-Diethy) 0-33/6-trich!orõ-2-pyridy) phosphorothioate. 
C9H,)Q3NO3PS=3S0£ -•
CAS — 2921-88-2 ’
UNII —  X558I644W.

Profíle
Chlorpyrỉỉos is an organophosphonis insectidde (p. 2158.31 
used in agriculture.

C k lo h e x im id e  ỊriNNi
Odoheximida; Cidoheximidum; Cydóheximide (USAN1 
Cydoheximide; U-4527; UíiKnoreKCHMi4fl. 
3-[G/?)-2-f(lS,3S3S)-33-Dimethyl-2-oxocyclohexyO-2-hydro 
xyethyllglutarimide.
ClsH23NOa=281.4 
CAS —  66-81-9.
UNII — 98600C0908.

Proỉile
Cidohexiniide iỉ an antimicrobial substance produced ky 
strains of streptomyca griseus. It has anúíungal properties an i  
has been used ỈOT the treatment and conưol of certaii 
mycotíc plant diseases.

All cross-reíerences reíer to entries in Volume A

http://llbdoc.who.in
http://www.inchem.org/ciocunients/
http://www.inchem.org/documents/ehc/ehc/ebc34.hmi
http://wwwinchem.org/
http://wwwindiem.org/
http://www.lnchem.org/documcnt5/hsg/h5g/
http://libdoc.who.iM/trs/WHOjrRS_813.pdf
http://www.inchcm.orj/doojmeni


Carbaiyỉ/Cypermethrin 2151

Cloíenotane (riNNi
Ghloroĩenotano;" Chlorôpheriothạne; Oĩlọrpheộũtàãnụnnír 
-Clofẻnotanềt Clofenotano> Clofenota~num; Cloroíenotano; 
DDT; Diehlorodiphenylữichloroethane: Đìchophanũrrv DỈCO-. 
phane; Kĩoíenotaanr, Kloíenotan, KncxịieHOTaH 

,-1,T,1-Tnchloro-23-bis(4-chloroplìenyl)ethane. 
C ,4H9C!5=354i^ • L-• 1 . iì
CAS — 50-29-3. ■ ----  -; (ỉ v-,f,
ATC — P03AB0L - <
ATC Vet — QP53AB01., , Ir ;
'UNIIí— aW5SJ6655'j-
Pharmacopoeias. In It.

Uses
Cloỉenotane is a chlorìnated insectìdde (p. 2150.2). It is a 
stomach and contact poison and retainsits actívity ỉor long 
periods under a variety oỉ conditìons. It is eữective against 
disease vectors such as ũeas, lice, and mosquitoes and has 
been applied topically ỉor pediculosis (p. 2147.3) and scabies 
(p. 2148.1), although more suitable altematíves exist.

Because oi the extreme persistence of doíenotane, 
concem over its eữect in the environment, and the problem 
of resistance, the vrtđespread :use of dolenotane is now 
generally discouraged. It is no.lọnger used in some countries 
while in others its use is limỉtẹd.

Despite reservations regarding the use of dolenotane for 
veaor conơol many countries have relied on it for the 
control oỉ both malaria and visceral leishmaniasis. WHO has 
conduded1-2 that doíenotane ihight be used provided:
• that it was used only for indoor spraying
• that it was known to be effective
• that it was manuíactured to WHO's speđíìcations
• that the necessary saíety precautions were taken in its 

use and disposaỉ
However, they recommended hirther investigation of the 
eílects of doíenotane in breast miỉk and of suspected 
cardnogenidty, as well as darìhcatìon of the slgnificance of 
the reduced denãty oỉ muscarinic receptors caused by 
doíenotane.

1. VVHO. WHO erperĩ commỉttee OD malaria: twentieth repoit. WH0 Tech 
RepSer892 2000. Available at: htrp://Ubdoc.whO-int/trs/WHO TRS 892. 
pđf (accessed 21/07/08)

2. WHO Global Maỉarỉa Programme. Indoor resiđual spraying: use of 
indoor resỉduaỉ sprayỉng ỉor scaling up gỉobaỉ maỉaría contioi and 
ellminaóon 2006. Avaỉỉable au htTp://malaria.who.int/docs/IR5- 
positìon.pdí (accessed 21/04/08)

Adverse Eíkcts and Treatment
As for Chlorinated Insectiddes, p. 2150.2.
Reíerences.

1. WHO. DDT and its derivatives. Enviromnentứl Health Crửería 9. Geneva: 
WHO, 1979. Availablc an http://www.inchcm.oig/documenis/ehc/ehc/ 
efac009Jicm (aocessed 28/05/04)

2. WHO. D0T and ỉts derivatíves—envứonmenul aspects. Snvironmentai 
Health Criuria 83. Geneva: WHO.Ỉ989. Avaiỉable at: http://www. 
indiem.org/documents/ehc/ebc/ehc83.htm (accessed 28/05/04)

Cardnogenicity. Some small epidemiological studies have 
suggested that cettain oiganochlorines, namely 1,1- 
djchloro-2,2-bis(p-chlorophenyl)ethylene (DDE), a meta- 
bolite of doíenotane, and polychlorinated biphenyls 
(PCBs), might increase the risk of breast cancer in women. 
However, re-analysis1-2 o í the available data indicated that 
an assodatìon with breast cancer vvas unlikely for doíeno- 
tane; there was no evidence for an assodation with the 
PCBs. Any link bervveen exposure to doỉenotane and the 
development of testìcular cancer in men was also refuted5 
aíter long-term monitoring of populations in Scandinavia.

1. Key T. Reeves G. Organochlorinei in thc environment and brean
c anccr. 3MJ 1994: 308: 1520-1 .

2. van't Veer Ỹ. et al. DDT (dicophane) and postmenopausaỉ breast cancer 
ỉn Europe: case-conirol study. BMJ 1997; 315: 81-5.

3. Ekbom K eta ì. DDT and testicular cancer. Lanat 1996; 347: 553-4.

Effeds on íertility. A metabolite oi doíenotane, 1,1- 
dichloro-2,2-bis(p-ch]orophenyl)ethylene (DDE), was 
reported1 to have antí-androgenic properties in rats and 
exposure to doíenotane might account for a previously 
reponed dedine in male {ertility and an Lncrease in male 
reproductive abnormalities.

1. Keke VVR. ữ a i Persistent DDT metabolỉte p.p' 'DDE is a potent androgen 
receptor aniagonỉSL Nature 1995; 375: 581-5.

Effeds on the nervous System. A reưospective study1 
íound that retìred malaria workers exposed long-term to 
doíenotane did less well in neurobehavioural tests than a 
control group, and had an increase in neuropsychological 
and psychiatric symptoms.

1. van Wendel de Joode B, tt al. Chronic nervous-system eOeca oí long- 
term occupatioDal exposure to DDT. Lanceĩ 2001; 357: 1014-16.

Pregnancy. ỉn a large prospective study1 of chilđren bom 
between 1959 and 1966, an assodation was íound 
betvveen preterm births and small-for-gestational-age 
babies, and matemal concentrations oỉ a metabolite oỉ

doíenotane, l,l-dichloro-2,2-bis(p-chlorophenyl)ethylene 
(DDE) measured in serum samples vvhich had been stored 
during pregnancy.

1. Longnedcer MP, tí aL Assodation between matemal serum concentra' 
don oí the DDT metabolite DDE and preterm and smalMoT-gestational- 
age babies at birth. Lantet 2001; 358: 110-14.

Pharmacokinetìcs
cloỉenotane may be absorbed after ingestỉon or inhalation 
or through the skin. Cloíenotane is stored in the body, 
particularly in body íat, and is very slotvly eliminated. It 
crosses the placenta and appears in breast milk. It is 
metabolised in the body to the ethylene derivative, 1,1- 
dichloro-2,2-bis(p-chlorophenyl)ethylene (DDE); the acetỉc 
add derivative (DDA) also appears in the urine.

Clofenvỉnfos (SAN, rlNNI
Chlõríenvinphos;. Chỉorofenwinfos;.CIofenvinfós; Cloíenvin-
fosũm; KnoộeHBMHiịioc ■ - • -
2Gblorb-1 -(2,4-đichloropheny[)vinyl diethyl phosphate.
Cr2H,4Ct30 4 P = 3 5 9 6
£AS -470-90-6. ■
DNll —  Í2G9XS1W9Ỉ:

ProỊiỊẹ
Cloíenvữtíos is an organophosphorus insectidde (p. 2158.3) 
used as a topical edoparasitidde in veteiinary practice and 
in agriculture.

C o p p e r  N a p h th e n a te
Ểọbre, riaữenato dè; HaỘTeHaT MeAVi. 
ứ is  —  1338-02-9.

ProỊile
Copper naphthenate is the copper salt of naphthenic add 
and is dassiBed as a general use pestidde. It is used to 
preserve wood against a broad spectrum of íungt termites, 
and other wood-desơoying insects. Copper naphthenate 
has also been used as a topical antiỉungal in veterinary 
medidne.

C o p p e r  O le a t e
Gobre, oleato de; Oléate de Cuivre; OneaT Mefln.
Cừ(C,8H330 2)2=6265
CAS -1120-44-1.
UNII — KT1045G674.

ProẠỴẹ

Copper oleate has been used topically as an insectidde ỉor 
the tteatment of pediculosis (p. 2147.3).

Preparations
Proprietary Preparotions (details are given in V olum e B) 

Muhi-ingredient Preparotions. A rg.: Plus & Plus.

C o u m a f o S  IBAN, rlNN Ì

Bayer-21199; Coumatosum; Coumaphos; Cumaíós; Kuma- 
foosi; Kumafos; KyMa(Ị)OC.
0-3-Chloro-4-methyi-7-coumarinyl 0,0-diethyl phosphor- 
othioate.
C I4H,6CI05PS=362.8 
CAS — 56-72-4.
ATC Vet — QPS3AF08.
ƯNII — L08SZ5Z5JC

ProỊile
Coumaíos is an organophosphorus insectidde (p. 2158.3) 
used as a topical ectoparasitiáde in veterínary practice.

C o u m a t e t ra iy l
Cumatetralilo; KyMaTerpanM/1. 
4+lydfoxy-3-(1í3.4-tetrahydro-1-naphthyl)coumarin. 
C,9H160 3=2923 " ;
CÃS —  5836-29-3.

Profi'/e
Coumatetralyl is an anticoagulant rodenádde.

Reíerences.
1. VVHO. Amỉcoaguỉant rodentiddes. Bttvirtmmettíal Health Criítria 175. 

Geneva: WHO. 1995. Avaỉỉabỉe at: http://www.inchem.org/documents/ 
ehc/ehc/ehcỉ75Jitm (accessed 28/05/04)

CyAuthrin ỊBANI
Bay:VM704; QAutnna; CyAuthỉn; UMttưiýrpMH!" * v  í', 'ĩ 
(ffS)-ÍHGyano-4-f)uòro-3^pheriõxybenzyí :\\RS,3RS;\ flS3Sfíị-3-* 
(2,2-dichloroviny0-23-dĩmethylcydopcopanecarboxylate. 
C22H ,8g 2 F N 0 3= 4 3 4 3  . . , ■
€AS~-68359-37-5
Ạjệ — P03BA01. ‘ ■ •
'Ậĩtỹèt — QP53ACỈ2. , .. ■
ƯN#’ —  SCM2(XZ6S0. •' - -

Protìle
CyĐuthrin ìs a pyrethroid insectidde (see Pyrethrum 
Flower, p. 2161.1) used in agriculture. and veterinary 
practice, and in the vector conưol of malaria (p. 644.1).

Preparaỉions
Proprietary Preparations (details are given in Volume B) 
Sngle-ingredient Preporations. /tai: Solíac.

C y h a lo t h r in  /BAN)
Cihalotrina; Cyhalotryna; PP-563; LlMranoTpiiH.- 
(RS)-a-Cyano-3-phenoxybenzyl (Z)-(1 /?S,3fiS)-3-(2-chloro- 
333-trifluọropropenyl)-2,2-dimethylcydopropanecarboxy- 
late. . , ■"

CÃS — 68085-85-8.
ATC Vet — QP53AC06.
UNII V0V73PEB8M.

Proỉile
Cyhalothrin is a pyrethroid insectidde (see Pyrethrum 
Flòwer, p. 2161.1) that is used, particularly as a mixture of 
the (Z)-(1R.3R) 5esterand the (Z)-(1S,3S) iester (knownas 
lambda-cyhalothrin), for the control of insea pests in public 
health. It has also been used in agriculture and in veterinary 
praaice.
Reíerences.

1. WH0. Cyhalothnn. Eĩtvừortmentai Health Criuria 99. Geneva: VVHO. 
1990. Avaỉỉable at: http://www.mchem.org/docmnents/ehc/ehc/ehc99. 
htm {iccessed 23/04/04)

2. WH0. Cyhaỉothrin and lambda-cyhalothrin heaỉth and saỉety guide. 
IPCS Health and Safety Guide 38. Geneva: WHO. 1990. Avaiỉabỉe at: bttp:// 
www.mchem.org/documents/hsg/hsg/hsg038.htm (accessed 23/04/04)

C y m ỉa x o le
CGA-50439; GGA-192357 (cymiazole hydrochlpride); Cimia-;. 
zol; Cyniiazol; Cymiazolum; Symiatsolì; Xymiazdle; 
l4MMMa30Ji. ■'' V ; . - ■
2,4-Dimethyl-W-(3-methyl-2(3H)-thiazolylidene)benzena-
mine.
C12H ,4 5̂=218.3
c í s  — 61676-87-7 (cymiazole); 121034-85-3 (cymiazọle 
hydrochloride).
ÁTC Vet — ÓP53AA02. :
UNII — 7XR6MQQ6BK

Proíiie
Cymiazole is a pestìdde used in beekeeping.

C y p e r m e t h r in  /SAN)

Qpermeừina; Cypermettýna; NRDC-149; UnnepMeTpnH; '
(S5)-a-Cyano-3-phenoxýbenzyl (lRS,3R5)-(l/?538S)-3^(23-
dichlorovinyl)-23-dimethylcydopropanecarboxylate.
Ca H,9a 2NÓ3=4)63
CAS — 52315-07-8
ATC — P03BA02
ATC Vet — QP53AC08. ■ ■ -  '
u m  — 17849121NP:

A lp h a -c y p e r m e t h r in  /SAN)

Alíadpermetrina; Anbộa-unnepMeTpMH. . 
(SR)-Q-Cyano-3-phenoxybenzyl: (lfi53RS}-3-(22-dichlorovi- 
nyl)-2,2-dimethylcyclopropanécarboxylate.
CyH,,0^03=4163 ■ : v ~  ‘
CAS í - 67375-30-8 '
UNII —  99W8X078CA. -

The Symbol t  denotes a preparation no longer actively marketed

htTp://malaria.who.int/docs/IR5-posit%c3%acon.pd%c3%ad
htTp://malaria.who.int/docs/IR5-posit%c3%acon.pd%c3%ad
http://www.inchcm.oig/documenis/ehc/ehc/
http://www
http://www.inchem.org/documents/
http://www.mchem.org/docmnents/ehc/ehc/ehc99
http://www.mchem.org/documents/hsg/hsg/hsg038.htm
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Pnofi7e
Cypermethrin, án isomeiic mixture containing alpha- 
cypennethrin, is a pyrethroid insectídde (see Pyrethrum 
FĨower, p. 2161.1) used in veterinary practicc as a topical 
ectoparasitidde and to control sea-lice inỉestatíon in 
salmon. It is also used in agriculture. Zeta-cypeimethiin is 
also used. Alpha-cypermethrin is used ỉn agricũltuxe andior 
vector control in the management oỉ malaria (p. 644.1).
Reíerences.

1. WHO. Cypennethito. Snvmmmemal Health Critrria 82. Genevi: WHO. 
1919. Available ae http://www.lnchem.oig/docmnenB/chc/ehc/ehcS2. 
hon (accesied 23/04/04)

2. WHO. Cypermethrin béalth and saícty guide. ữcs Health and Safety 
Guide 22. Geneva: WHO, 19S9. AvaOablc aC http://www.lnchnn.org/ 
documents/hsg/hig/hsg022.htn> (accessed 23/04/04)

3. WHO. Alpha*cypcrmethrin. Bm óm m enul Health Críurin 142. Gcneva: 
WHO, 1992. Avãllable ac http://wwwinchem.org/documcnu/ehc/ehc/ 
ehcl42.htm (accesed 23/04/04)

Cyromoxine /SAN, riNNỊ
CGA-72662; Gromaãna; Cyromaánum; l4npoMa3MH. 
W-Cydopropyl-'l,3,5-triazine-2,4,6-triamine.
Q H 10N6- 166.2 ■ ■
C Ã S -6 6 2 1 5 -2 7 -8 .
UNII —  CM 9Y29RA9. .

Pharmacopoeias. In us íor veterinary use only.
OSP 36: (Cyromaáne). A white or off-white, odourless, 
crystalline powder. Slightly soluble in water and in methyl 
alcohol.

Pro/Ị'Ịe
Cyromaãne is used as a topical ectoparasitiđde in 
veterinary piactice.

Cythioate IBANI
Qtioato; LịMTMoaT. -
0,0-Dimethyl eK4-sulphamoylphenyD phosphorothìoate:
'C8HưNÕ5PS2=297.3
CẶS —  115-93-5. -
ATC V e t—  QỊP53AF1ữ,. QPS3BB01.
UNII —  3ỌOH7Q4333.

Pro/í/e
Cythioate is an organophosphorus insectitíde (p. 2158.3) 
used as a systemic ectoparasitidde in veterinary practice; it 
is given orally to the host animal.

D a m in o x id e
Daminòáda; íỊaMMH03Mff.
•Â meAiyỂànniinosúccinamic acid.. - 
Q H « N Á = .1 6 0 2  ‘ • •
CAS— 15964+5.'

P ro ỉile

Daminoãde iỉ a plant growth reguỉator that has been used 
in pestiãdes to improve fruit crops. There have been 
concems about residues of the Chemical in the ừuit.

D e lta  m e th rin  /san ;
Ịòecamethnn; Dpcametrinạ; Dettamethnnum; Deltametnmi; 
Deíta/netrinl1. 'õéltámetnna; • Deltâmetrynar NRDC-161; 
ÍỊenbTâMerpiĨM T
(S)-Q-Cyano-3-phenoxyberzyl (l/?3fl5-3-(Z2-dibromovinyD- 

/ 2 4 ^ i tr ^ y . |^ ! Ị d Q R r ọ p a n e a r tx ) x y iá t ẽ . .  ■

. '
A ĩ% '— ý 0 3 p m  r ị - ‘‘ : ■ ■
Ảĩèỉtâỉ — ŨP53AClJ.

' ĩ

Pharmacopoeicis. In BP(Vet).
BP(Vet) 2014: (Deltamethrin). A white to buff-coloured 
crystalline povvder. Insoluble in waten solubie in alcohol 
and in acetone.

Proỉile
Deltamethrin is a pyrethroid insectidde (see Pyrethnim 
F)ower, p. 2161.1) ũsed in the vector control of maỉaria 
(p. 644.1). It is also used as a topical ectoparasititíde in 
veterinary practice and as an agricultural and household 
insectidde.

Reíerences. __
ỉ. WHO. Deltamethrỉn heaỉxh and saíety guỉde. ỈPCS Health and Sứfety Guide 

30. Geneva: WHO, 1989. Avattable ac http://www.inchein.org/ 
tWnmgn«/hĩg/h«g/h<gfl3ớ.htni (accesseđ 26/04/04)

2. WH0. Deltamethrin. Bnvirormmứai Health ừiteria 97. Geneva: WHO, 
1990. Avaílable ac http://www.tachein.org/documents/ehc/ehc/ebc97. 
hDĐ (accessed 26/04/04)

Preparations
PreprỊetary Pnpondioni (detailỉ are glven In Volume B)
Sngla inqradmnl Preporurioos. Brta.1 Deltadd; Deltalab; Delta, 
pib Deotrin; Pedldẽnn; Fr.: Cinq sur Cinq; Pharmavoyage 
Moustìquaữes; Venee.: Nopudd.
Mukỉ-ingredwnt heparations. Arg.: Deca-Scab; Hexa-Defital NF; 
Nopudd Compuesto; Nopudd Rapida; Braz.: Deltadd Plus; 
Orữr. LaunoL

D ib ro m o c h lo r o p r o p a n e
DBCP; Dibromodoropropano; flnổpoMoxnoponponaH: 
12-Dibromo-3-chloropropane.
C3HsBr2a=2363 
CÁS — 96-12-&
ỤNII —  96K0FD48O3.

ProỊjỊẹ
Dibromochloropropane has been used as a pestidde. Low 
sperm counts and evidence oí testicular damage have 
occurred in vvorkers exposed to dibromochloropropane.

D ib u ty l P h t h a la t e
Butyl Phthalate; DBP; DibutiMtalát; Dibútllo ftalatas; Dibutilo, 
(itaiato de; Dibutyle, phtalate de; Dibutylftalat; Dibutyl-ítaláh 
Đibutylis Phthalás; Dibutylphthalat; Dibutylu ftalan; Dibutyy- 
liítalaatti; AnõyTMiKịnranaT.
Dibutyl benzene-12-dicarboxylate.
C,6H2204=2783
CÃS — 84-74-1 , .
AK — P03BX03. r
ƯNII —  2286E5R2KE

Pharmacopoeias. In Eur. (see p. vu). Also in USNF.
Ph. Eur. 8: (Dibutyl Phthalate). A dear, oily, colourless or 
very slightly yellotv ỉiquid. PractícaỊly insolublc in Wãter, 
misáble with alcohol. Store in airtight containers.
USNP 31: (Dibutyl Phthalate). A clear, oily, colourless or 
very slightly yellovv liquid. Practically insoluble in vvaten 
misdble with aỉcohol and with ether. Store in airtight 
containers.

Uses and Adminishxriịon
Dibutyl phthalate has been used as an insea repellent 
although it ũ slightly less eííective than dimethyl phthalate 
(p. 2153.3). It is less volatíle and less easily removed by 
washing than dimethyl phthalate, and its chieỉ use thereỉote 
has been io i the ửnpKgnatíoa oi dothing.

Dibutyl phthalate has aỉso been used in latex adhesives, 
as a solvent in dyes, in coatings of medications. in cosmetics, 
and as a plastídser.
Rderenccs.
1. WHO. Dỉ-ií-butyl pbtbalate. BnvừvnmentũỊ Health Criteriứ 189. Gcoeva: 

WHO. 1997. Avaiỉable at http://wwwJndiem.or̂ /documcnts/chc/ehc/ 
ehcl89ium (acceseđ 26/04/04)

2. Kamrỉn MA. Phtbaỉate iỉsks. phthaỉâte reguỉatkm, and pubỉỉc bealtbỉ a 
rcvỉevr. J Toxtcol Sitvmm Beaừh 3 2009; l i  157-74.

Adverse Effeds and Precautìons
Dibutyl phthalate has occasionally caused hypersensitívity 
reactions. As with other phthalates contact with plastícs 
should be avoided.

D k h lo r o p h e n o x y a c e t k  A c id
1 + ữ , Diclorofenoxiacético, áddorvUnxropộeHOKCMyKcycHaR. 
KRaiora.
2,4-Đkrhtoraphenoxyacetic aõd.
QH^1A=221'D
ã s  —  94-75-7. ■ ■ -
UNII —  2577AQ9262.

Uses
Dichlorophenoxyacetic add is a heibidde tvidely used ỉor 
weed control in cereals and other crops. It is usually used as 
its salts or esteis with other hetbiddes.

Adverse Eỉíects, Treatment, and Precautions
Most cases oỉ poiỉoning with dỉchlorophenoxyacetic add 
have involved its ingẽstion with other herbiddes; the

solvent may also play a part in  any toxidty. There is lỉttl ỉ 
pattem to the range õỉ adveise eữẽcts that may occur aftí r 
ingestlon, inhalation, or topical exposure.

Adverse eữects have involved the CNS and peripher. 1 
nervous System, musdes, and the cardiovascular sỹsterr . 
Gasữointestỉnal eSects are common with poisonin), 
Hepatotoxỉdty, nephrotoxidty, and pulmonary disordeis 
have occurred but it is not dear that dichlorophenoxyacet c 
add contríbuted to the toxidty. The role oỉ phenoxyacet c 
adds in cancer is discussed under trichlorophenoxyacet;  
add (p. 2162.3).

Activated charcoal or possibly gastric lavage should b : 
considered after ingestion oí substandal amounts ư thỉ 
patient presents vvithin 1 hour. Contaminated dothin g 
should be removed and the skin washed with soap an i 
vvater. Porced alkaline diuresis or haemodialysis have bee 1 
reported to be ehective in removing dichlorophenoxyacet c 
add; the latter is considered more eữective. Furtht r 
treatment is symptomatic.
Reíerences.

1. WHO. 2.4-Dichlorophcnoxyaceric add (2.4-D). Environmental Heai h 
Criteria 29. Geneva: WHO.Ỉ9B4. Avaíỉabỉe at: http://wvrw.lnchem.ori / 
documents/ehc/ehc/ehc29.htm (accessed 26/04/04)

2. WHO. 2,4-Oỉchlorophenoxyacetic (2,4-D) heahh and saỉety guide. //*» s 
Health and SaỊéty Guide ĩ .  Geneva: W H 0,1987. Avaiỉable at: bttp://ww> 
inchem.org/doojments/hsg/hsg/hsg005.htm (aocessed 26/04/04)

3. WHỮ. X4-Dỉđỉlorophenoxyacedc »ờd (2.4-D>—envỉronmemal aspec 
Errvừorvneyttal Health Criteria 84. Geneva: WHO, 1989. Avaiỉable iu  
http://wwwjnchem.org/documents/ehc/ehc/ehc84.him (accessr d 
26/04/04)

4. Bradberry SM, et a i Mechanisms of toxỉcology. dinìcal íeatures. ar d 
management of acute chlorophenoxy herbióde potsoning: a revỉew. J 
Toxicol ơ in Toxkoỉ 2000: 38: 111-22.

5. Garabrant DH. Phiỉben MA. Review of X4nỉỉchỉorophenoxyacetic ac d 
(2.4-D) epỉdemỉoiogy and toxỉcology. Crit Rev Taxial 2002: 32: 233-5 .

6. Bradberry SM. et aỉ. Poisoning due to chiorophenoxy herbiddes. Túxit il 
Rev 2004: 23: 65-73.

Dichiorvos /SAN, USAN, rlNNI
DDVP; Dk:hlorfbs; Dichtorvosum; Didorvós; NSC-6738; QMS 
14; SD-1750; /ỊnxiiopBOC.
22-0ichloroviny) dimethyl phosphate. .
C4tt7Ơp4P=221.0 
CAS — 62-73-7.
ATC Vet — QP52AB03; QP53AF04.
ƯNII —  7U370BPSỈ4.

Pharmacopoeias. In Fr. for veterinary use.

Prọfi’/e
Dichlorvos is an organophosphoms ứisectidde (p. 2158.;) 
oí shoit persistence, etìectíve against a wide range oỉ insect i. 
It is sometimes used as a himigant. It has been used for tle  
extermination of insects in aữcraít (disinsection). It is abo 
used as a topical eaoparasitìáde and as an anthelmintic i a 
veterinary practice. Concem has been expressed over i 5 
possible cardnogenitíty.
Reíerences.

1. WHO. Dichỉorvos heaỉth and salety guide. u?cs Health and Sạfety GuI le 
18. Geneva: WHO, 1988. Avaỉlable at: • http://wwwinchem.OT:/ 
documents/hsg/hsg/hsgOỈ8Jìt2n (accessed 26/04/04)

2. VVHO. Dỉchỉorros. Bnvừonmetứal HealthCriteria 79. Geneva; WHO, 298 
AvaUaUe a t  http://www.inchem.org/documems/ehc/ehc/ehc79.ht n 
(accessed 26/04/04)

3. Van Made-Fabry G,e tứ . Dỉchlorvos and cardnogenidty: a systemai c 
Ipproadỉ to ế reguiatoiy deciáon. Rtgul Toxiaỉ Pharmacơl 2000; 3L 1. -
21.

4. Isỉxmaeỉ J, et ềL Dkhlorvos—a comprehensive review ol ỉ ỉ  rode It 
audnogenỉdty stuthes. Reguĩ Taxùol Pharmaad 2006; 44:238-48.

5. Booth £D, et aL Revỉcw ot the ỉn vltro and ỉn TỈVO genotoxkỉty rf 
đkhỉorvos. Regtd Taxicol Phãrmacoỉ 2007; 49: 316-26.

D ie M rin  {BAN. piNNỊ
Dieídriha; Dieldriríe Dịéldrinurri; Dieldiýna; flnạnflDMH....
C45 —  60-57-1- (HEODl -  'c . . *
UNỊỊ_ — JỌ246p2ZSŨ ■ ..

D e scrip tio n . D ieldrin contains about 85% I'f 
(1R.45,5S,BR)-1,2 ,3 ,4 ,10,10-hexachloro-6,7-epoxy - 
l,4,4a,5,6,7,8,8a-octahydro-l,4:5,8-dimethanonaphthi - 
lene (HÉOD), Cl2H*Clí O = 380.9. The remaining 15% s 
mainly chlorinated organic compounds related to HEOD.

ơses
Dieldrin is a chloiinated insectìdde (p. 2150.2) tormery 
used as a sheepdip. Its use is now limited to a few spedũtd 
purposes such as tennite control.

Adverse Efíeds ànd Treatment
As for Chlorínated Insectiddes, p. 2150.2.

Dieldrin is more toxic than doíenotane (p. 2151.1) and is 
reađily absorbed through the skứi.
Reíerences.

1. WHO. Aldrin and dieidrin. Em/irmmeMđl HtaUh Criterừ 91. Geneva: 
WHO. 1989. AvailaUe ac hitp://www.inchem.org/docunKnB/ehc/eh:/ 
ehc9Ỉ Jm n (accessed 26/04/04)

AU cross-reíerences reíer to entries in Volume A

http://www.lnchem.oig/docmnenB/chc/ehc/ehcS2
http://www.lnchnn.org/
http://wwwinchem.org/documcnu/ehc/ehc/
http://www.inchein.org/
http://www.tachein.org/documents/ehc/ehc/ebc97
http://wwwJndiem.or%5e/documcnts/chc/ehc/
http://wvrw.lnchem.ori
http://wwwjnchem.org/documents/ehc/ehc/ehc84.him
http://wwwinchem.OT:/
http://www.inchem.org/documems/ehc/ehc/ehc79.ht
http://www.inchem.org/docunKnB/ehc/eh:/
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2. WHO. Aỉđrin and dieldrin heaỉth and saỉety guide. ữCs Health and Safety 
Guide 21. Geneva: WHO, 1989. Avaỉỉable ac http://www.inchan.org/ 
documems/hsg/hsg/hsg021.htm (accessed 26/04/04)

3. Hvyer AP, tí  ai. Organochỉorỉne exposure and rỉsk of breast cancer. 
Lancet 1998; 352:1816-20.

4. Jorgexpon JL. Alditn and dỉeỉdrin: a revíew oi research on thdr 
prođuctíon. environmental deposhỉon and hte, hloaccumulation. 
toxicoỉogy, and epỉdemiology ỉn the United States. Snvừm Health 
Perspeđ 2001; 109 (suppl 1); 113-39.

Di-(2-ethyihexyl)adipate
:t>EHA;,T Dioctilcý adipato- de;. Dioctỹl Adipate;DOAĩị 
'flMOKTM/iaflvin’MHaT *'
'Ca h4À = 3 7 0 £ “ :  Y
cx s— 103-23-L , . -

'UNII^- 'MBY1SL92ÌL' ; ’. ■ Y .íỹ - •• -Ị. Y ? - :
NOTE. Do not coníuse with the plastíóser di-n-octyl adìpate 
(CAS—123-79-5), which is also reíerred to as dioctyl 
adipate.

ProỉiỊẹ
Di-(2-ethylhexyl)adipate is used as an insea repellent. It is 
also used as a plastidser by the plastics ỉndustry; concem 
about the migration of this and other plastỉdsers into 
ỉoodstuãs hom polythene Slms used to wrap them ("cling 

have led to its use at lower concentrations.

Preparations
Proprietary Preparations (details are given in Volume B) 
Singie-tngredient PreparoHons. UK: Protec.

Diethyitoluamide /BAN, riNNi
• DÉET; A/Af-Dièthyl-3-methylfeen2amỉdế;'-ĩ'Điéthyltoluamide;:
Diethyitoluamìdum; ĐietíltoIuamtóá;'flkOTVũrro/iýaMMfl-
A/N-Diethyl-/n-toluamide. ' - —  -
C,jH17NÓ=1913
CAS —  134-62-3.
ATC — P03BX01.
ATC Vet —  QP53GX0Ĩ.
UNII — FB0C1XZV4Y.

Pharmacopoeias. In ỉnt. and us.
USP 36: (Diethyltoluamide). A colourless liquid with a íaint 
pleasant odour. Practically insoluble in water and in 
glycerol; misdble with alcohol with caibon disulíide, vvith 
chlorotorm, with ether, and with isopropyl alcohol. Store in 
aữtight containers.

Uses
Diethyltoluamide is an insect repellent that is eSective 
against mosquitoes as well as bladđlies, harvest-bugs or 
chiggers, midges. ticks, and Oeas. It is considered to be oí 
value ỈOT personal protection against malaria (p. 644.1). It 
has also been used as a repellent agalnst leeches. It may be 
applied to skin and dothing. ĩt is also used in veterinary 
practice as a fly repelỉent.

Adverse and Precairtịons
Occasional hypersensitívity to dỉethyltoluamide has been 
reported. Diethyltoiuamide should not be applied near the 
eyes, to mucous membranes, to broken skin, or to areas of 
skin Aexion. as irritation or blistering may occur. Systemie 
toxidty has been reported after applicatìon oỉ large topical 
doses. particularly in children,

Hypersensitivity and anaphylaxis has been dcscribcd in a 
patient aíter exposure to diethyltoluamide.1 Toxic 
encephalopathy has been noted in children given liberal 
applications oỉ this compound;2 seizures have also been 
reported,1 and there have been cases of manic psychosis4 
and cardiovascular toxidty (sinus bradycardia and ortho- 
static hypotenáon)’ assodated with topical application. An 
assessment4 oỉ both pubỉished and unpubỉished data 
conduded that there had been remarkably few problems 
considering the vvidespread use of diethyltoluamide and 
that the encephalopathy in children had not been 
substantiated by detailed surveillance; however, another 
case anaỉysis7 did find an assodation with encephalopathy 
in children.

Tonc reactions, induding death, have been reported 
after the ingestion oỉ large amounts of diethyltoluamide- 
containing insect repellents.8

1. MiHer JD. Anaphylaxìs assotiated with insect repelletu. N EhịI 3 Ma/ 
1982; 3Ỡ7:1341-2.

2. Roland EH. a  a i Ttndc encephalopathy in t  chikl iher brieí exposuie to 
lnsectrepcllent{.G>nMa/.4j>ec./19S5; 132:15S-*.

3. Anonymoui Setaưes temporaOy assodated with use of DEET ituect 
lepeDent—New York and Conneakut. Ardi Dermatol 1989; 123; 1619-
20.

4. Snydcr JW, It al. Acutc manic psychosís ỉoDawtng the demul 
application oí NJ(-diethyl-m-tohiunide (DEET) ỉn an aduh. J Taácol dm  
Ttãácal 1986; 24:429-39.

3. d em  JR, ữ al. Insect repellent (NJl-dlethyl-tn-toluamide) cardiovaa- 
cular ttHddty in an aduh. A m  PharmacotHer 1993; 27:289-93.

6. Goođyer L. Behrens RH. shott repon: the »fety and toxicity of ínsect 
repeQeno. Ảm ]  Tnọ Mtd Bịu  1998; 39: 323-4.

7. BdasooBs G .tta L  Tndc encephalopathr asaodated with use oi DEET 
haect RpeUeno: a caae analysti af Its tmddtY in chỉiđren. Hum Exp 
Tnáat 2001; 20:8-14.

8. Tenenbehi M. Severe tmdc reacdons and death foUowing the ingestkm 
o i điethyltoluamide-contaming ỉnsect repellents. JAMA 19871 238: 
1509-11.

Prepartrtions
Propnetory Pivporations (detailỉ are gi ven in Volume B)

Single 'mgretBent Prepamltons. Arg.: Klnderval RI; Austral.: 
Apex Repeb Belg.: Mouskito Tropicab CatuuL: Muskob Ofi 
Slõntastict; Oữ; Ungava; ckũe. Repelex; Fr.: Biovectrol Tropi- 
que; Insect Ecran; NZ: Apex Repeĩ dunior; Apex Repel Super 
with Sunscreen; Apex Repel Supei; Repel Tropical Snength; 
SwaL: MyggA; UK: Bens; Jungie Boimuỉa Insect Repellent; 
Mi]ex; Mijex; Ultiathon.

MuW-ingr«dwnt Praparationt. Arg.: Standard XXI; AustrấL: 
Apex Repel Supert; Apex Repel ũitra; Apex Repel with Sunsc- 
reen; Apex Repel; Bdg.: Mouskito Sunt; Mouskito Travel 
Milkt; Mouskito Travd Stídc ItaL: Sineian; Jpn: Una Repel- 
lentt; NZ- Actìve Duty with Sunscreen; Actlve Duty; Apex 
Repel Supert; Apex Repei Ultra; UK: Autan.

Phannocopoeiol Preporatiom
USP 36: Diethyltoluamide Topical Solution.

Diíenacoum
Diíénaẽum; /ỊnộenaKyM.
3-(3-6iphenyl-4-yl-133,4-tetrahýdro-l -naphthylH-hyđroxy- 
coumarin. ' ■ ■w
Q iH 2a03= 4 44 5  
Ớ s — 56073-07-5.

NOTE. The name *superwarfarin' has been used to describe 
several anticoagulant rodentiddes, induding brodUacoum 
(p. 2149.2), bromadiolone (p. 2149.3), dỉlorophadnone 
(p. 2150.3), and dỉỉenacoum. ■

Pro/Ị/e
DUenacoum is an anticoagulant rodentidde.
Reíerences.

1. WHO. Andcoagulant rodenúddes. Bnviroimtertíal Hiatíh Críttrit 173. 
Geneva: WHO. 1995. Avallable ac http:llwwHr.inchem.otg/documenta/ 
ehc/ehclehcl73 htm (acceased 26/04/04)

2. WHO. Dỉíenacoum heahh and saỉety guide. IK S  Heaìtít and SuỊéĩy Guỉdr 
93. Geneva: WHO, 1993. Avaiỉabỉe ac http://wwwJndtem.otg/ 
documems/hsg/htg/hsg095Jum (accemed 26/04/04)

Tbxidty. Diỉenacoum, a second-generation anticoagulant 
rodentidde inhibits prothrombin synthesis to cause bleed- 
ing that may be occult.1 It iỉ absorbed hom the gastroin- 
testinal trad; deimal absorption is posãble. Poisons con- 
taúũng lOOmg in each kg oi bait are not hazardou$ to 
man; more concentrated ỉorms are particularly hazardous 
and their availability should be restiỉaed. Baits, which 
should be prepared onỉy by trained personnel should con- 
tain a suitable marker-dye.

There have been reports of poisoning with dưena- 
coum.2'4

1. WHO. Saíe use of pestidđes: ointh report of the WHỠ expert commiuet 
on vector biology and control. WHO Tech Rep Ser 720 1985. Avaiỉabỉe at: 
http://libdocwho.int/trs/WHO_TRS_720.pdf (accessed 22/07/08)

2. Barỉow AM. tí ai. DUenacoum (Neosorexa) poỉscmỉng. BMJ 1982: 285: 
541.

3. Butcher GP. tí aì. Diỉenacoum poỉsonỉng a$ a cause of haemamria. Hum 
Exp Tữàal 1992: II: 553-4.

4. McCanhy PT, tí a i Coven poỉsontng with diỉenacoum: dỉnical and 
unrỉcologỉcaỉ observatíons. Hum Exp TữXKDÌ 1997; 16; 166-70.

Diflubenzuron
flM<t»ny6eH3yp0H. . .
l-(4-ChloroÌ3henyl)-3-(2ố-difluofo6enzoyDurea.
C „H 9a F 2N2O2=310.7
CÀS —  35367-38-5
ATC Vet — QP538C02
UNII — J76U62SI8D.

P r o ÍỊ le

DUluberưuron is an insecticide and larvidde that acts as a 
growth regulator by interíering with the fonnaóon oỉ 
cutíde. It is used ÚI agriculture and ỉor the control oỉ disease 
vectors. It is also used in veterinary practice for its activity 
against ỉlies and Iice.

Diflubenzuron possesses reádual activity against mos- 
quito larvae.
Reíerences.

1. WHO. DlAubemuron. heahh and saletỴ guide. IK S Health am/ Sa/ety 
Guùie 99. Geneva: WHO. 299$. Avaiỉable at: http://www.inchem.org/ 
documents/hsg/hỉg/ỉug099.htm (accessed 26/04/04)

2. WHO. DiSubenxuron. Environmental Health Crừeria 184. Geneva: WHO. 
2996. Avaỉlable at: http://www.ỉncbem.org/documems/ehc/ehc/ 
ehc!842itm (accessed 26/04/04)

Pimethoote
Dimetoato; Fosfamid; ÍỊMMeToaT; (Doc4>aMMfl. ■-■ĩ
0,O-Dimethyl ’ 5-methylcarbamoỵlmethyl phosphorodithio- 
ạte. ■ f ■ ■ ■' ■ ‘ ‘ • '_r..T ■ '•
.C5H,2N03PS2=2292 '  '  ■
CAS — 60-51-5. . - -  ■
VNIh— W6U08B0450. •* ’

Profile
Dimethoate is an organophosphorus insectídde (p. 2158.3) 
used in agriculture.
Reíerences.

ỉ. WH0. Dỉmethoate health and saỉety guỉde. IPCS Health and Saỷèty Guide
20. Geneva: WHO, 1988. Avaỉỉabỉe at: http://www.inchem.org/ 
documents/hsg/hsg/hsg020.htm {accessed 28/05/04)

2. WHO. Dimethoate. Brrrìronmertíữl Health Crittria 90. Geneva: WHO, 
1989. Avaỉỉabỉe au http://wwwJnchem.org/documents/ehc/ehc/ehc90. 
htm (accessed 28/05/04)

3. Jovanovic D. tí aỉ. A case ơf unusuaỉ suỉcỉdaỉ poỉsonỉng by the 
organophosphonu insectỉdde dỉraethoate. Hum Exp Toxừoỉ 1990; 9ĩ 49- 
51.

4. HoSmann u. Papendorỉ T. Organophosphate poỉsonỉngs wỉth parathỉon 
and dỉmethoate. Intertsive Care Med 2006; 32:464-8.

5. Eddleston M. tí al. Reladonshỉp berneen blood alcohol concentratỉon on 
admisãon and outcome ỉn dỉmethoate organophosphorus selí-poison- 
ỉng.B rJO m  Pharmaeoỉ 2009; 68: 916-19.

Dimethyl Phthalate
óimetiio, (talató derDMPỂMèứiyl PHthalate; ílMMéTvưtệTanaT.: 
pimethyl“ben2ene-13-clicarbo)<yrate.
Ci 0^10^4^ 94*2 • '
CAS— Ì3Ỉ-ĨỈ-3.
ATC — P038X02.
A7C Vẹr— QPS3GX02.
ƯNII — 08X7F5UDJM.

Pharmacopoeias. In Br. and Fr.
BP 2014: (Dimethyl Phthalate). A colourless or ỉaintly 
coloured liquid, odourless or almost odourless. Slightly 
soluble in waten misdble with alcohol, with ether, and with 
most organic solvents.

Uses
Dimethyl phthalate ỉs an insect repellent.
Reíerences.

ì. Kamrỉn MA. PhthaUte riskỉ. phthalate regulatíon. and pubỉỉc heaỉth: a 
review. J Taàcol Etrviron Health B 2009; l í  157-74.

Adverse Effects and Precautions
Dimethyl phthaỉate may cause temporary smartỉng and 
should nòt be applied near the eyes or to mucous 
membranes. As with other phthalates contaa with plastics 
should be avoided.

Preparatíons
Proprietary P repararianỉ (details are given in  V olum e B) 

Mubi-ingredìant PreporaHons. Hung.: Novascabin.

D i m p y i a t e  /SAN, riNNỊ

Diazinon; Diarynon; Dimpilato; Dimpylaattì; Dlmpylat; 
Dimpylatum; flMMnnnaT.
0. 0-0iethyl 0-(2-isopropyi-6-methylpyrimỉdin-4-y|).. phos-
phorothioate. . ...
C,jH21NAPS=3043
CAS-  333-41-5.
ATC Vet — QP53AF03.
UNII — YUS1M1Q929.

Pharmocopoeias. In BP(Vỉt).
BP(Vet) 2014: (Dimpylate). A dear, yellowish-brown, 
slightly viscous liquid. Practically insoluble in waten 
misdble vvith alcohol. with ether,.and with most organic 
solvents.

Proíile
Dimpylate is an organophosphorus insectidde (p. 2158.3) 
used as a systemic ectoparasitidde in veterinary practice; it 
is applied topically to the host animal. It is also used as an 
insectidde in agriculture and hortỉailture.
Reíerences.

1. Wagner SL Orwidc DL Chronỉc organophosphate exposure assodated 
wỉth transient hypertonỉa in an iniant. Pediatria 1994:94:94-7.

The Symbol t  denotes a preparation no longer actively marketed

http://www.inchan.org/
http://wwwJndtem.otg/
http://libdocwho.int/trs/WHO_TRS_720.pdf
http://www.inchem.org/
http://www.%e1%bb%89ncbem.org/documems/ehc/ehc/
http://www.inchem.org/
http://wwwJnchem.org/documents/ehc/ehc/ehc90
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D in itro -o -c re so l
DNOQ fl̂ HMpó<)-Kp«on ' - ' .

'^^^nTõõ^RrH õCtV-T^V-- ' r ~ ~  ....... ," -V
C?H6NA-198-1 ' , _  .
Ớ s -534-52-1.: i
:u m ^ 6 0 ^ m K ẩ v^ iịỲ-..,-- Ịf'

ProíiỊe
Diniơo-o-cresol is a dinitrophenol íorraerly useđ as an 
insectídde and heibidde. It increases metabolism by 
uncouplỉng oxidative phosphorylation and was also 
ỉonnerly used in obesity. Fatal poisoning has occurred.
Reíerences.

i. WHO. Diniưo-ortho-crcsoL Emừvnmatíaỉ Health Criteria 220. Gencva: 
WHO, 2000. Avaỉỉable au http://wwwjndiem.Ofg/documents/ehc/ebc/ 
ehc220.htm (accessed 26/04/04)

DinHrophenol
Dinitroíenol; DNP; flnHMTpo<ị)eHOJi.
2,4-Dinitrophenol.
Õ h ,NA=184.T  
CẦS--51-28-5.
UNII — Q13SKS21MN. .....

P r ọ f i / ẹ

Dinitrophenol has been used as a herbidde. Since 
diniưophenol increases metabolism by uncoupling oxida- 
tìve phosphorylation it was íotmerly used in the ơeatment 
o{ obesity. Patal poisoning has occurred.

p io x a tio n  (BAN, riNNI 
Dioxathion; Dioxatión; Dioxationum; flMOKC3 TMOH.

.It consists mainly of cis and ưans isomen of5,ý-1,4-dioxan- 
2,3-dryt bis(0,0-díethyl phosphorodithioate). 

■q a a P ì S ^ Ọ lS- 
CAS — 78-34-2. 
um  — J2DFS2JA7N.

ProỊiỊe
Dioxation is an organophosphorus insectidde (p. 2158.3) 
that has been used in agriculture and as a topical 
ectopaiasitidde in veterinaiy practice.

Diphenadỉone ÌBAN, piNNỊ

Diíenadiona; Diphacinone; Diphénadịone; Diphenadionụm; 
7jH<ệ>eHaflMỌH.'■
;2-(Diplnertylacetyl)ìndan-13-dione. .,
C a H 16O 3= 340 .4  .
~CAS — 82-66-6.
ATC —  B01AA10. - - 
ATC Vet —  QB01AA10.
UNII —  54CA01C&IX.

P iỊ ũ / í / ẹ

Diphenadione is used as an antìcoagulant rodentidde.

Dỉquat Dibromide
Diquat, dibromurõ de; flMKBaT flnốpoMMA, ‘

: 9,lữdDỉhydn>8ầÌ1.tódiazôniàpiĩenanthrenedibrorriide‘ 
Ethylene-T^-bipyrldytdiỹlium dibromidã > 
c j i ỉz8rzn ^ 3 f ị ữ j  ^  -  ■
CASỈ^ 2764-72-9 ('diqijat); 85-00-7 (diquat dibromde). ■■■■ 
u m —JBDV3T272W ' t ^

Diquat dibromide is a contact herbidde used in agriculture 
and horticulture. It has sũnilar adverse eỉỉects to those of 
paraquat (p. 2159.1).
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manageraent of dỉquat poisoning: a review. J Taxiaỉ ơ in  Toxiaỉ 2000; 
38: 123-8.

Emamectin
Emaráectìnà; BMaMeKTMH. r
A; .mixture ,pf. (4?.-Ffyt5Al^meÌhyÈ4Ị-íJeoxy^'KrneệiyỉãmÌT 
no)avermétíin A i, ' and’ <4-"-fl)-5-GMDemethyh25'de(l- 
m ẹ Ị H y lp 'r ỗ p y l)^ ''^ e o x y ^ M n iè ị)W ịa r r i in o ) - 2 5 - ( ị ,- f n è l th ỵ ;- 
ĩe tH ^ veiTĩiectỉnA^ inm ẹratìõồrạĩ- ' l-lữú-,ZẨlV 
CA5:—’121124-29-6 (mapr component); 121424-52̂ 0' (tninor 
component); 137335-79-6. í.
A7C Vet —  QP54AA06. . í   ̂ c
UNir— 8C43B81H4W , .  '  _  ~

Protìle
Emamectịn is an avennectỉn insectidde used for the con troi 
of sea-lice inỉestatìon in salmon.

E n d o d
CẢS — 39278-85-8.

Proíile
Endod is obtained from the dried fruits of Phytolacca 
dodecandra (Phytolaccaceae) and has mollusdddal proper- 
ties. It has been investigated for the control of the snail 
vedor of schistosomiasis.

E n d o su lfa n
EndosulKn; 3Hflocynb<|)aH.
l,4,5,6,7,7-Hexachloro-8,9,10-trinorbom-5-en-2,3-ylenebis- 
methyỉene sulphite.
<̂ H6CIAS=406-9 
ớịÍ-^ -I 15-29-7.
UNIÍ— QY5Y9R7G0E

P r o f i ' / e

Endosulían is a chlorinated insccliddc (p. 2Ỉ50.2) used ỉn 
agricuỉture.
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E n d rín
E r K l r í n ^ E n d r y n a ; .... ,
(1/?.4S,4atS,55,65,7R,8fl,8a/?)-l ̂ 2,3,4,10,1 Ọ-Hexachloro- 
1,4,4a,5ÌỂ,7,8,8a-octahydro-6j7-epoxy-1,4:5.,8-dimethano-‘ 
naphthálene r
C«H AO =380 9 ~ _ /= : '
CAS— 7 2 - 2 0 * ;^ ^ - .  í̂ - --V. :• /
UNÍI— OB9NVE7YCL

ProẾVe
Endrứi is a chlorinated insecticide (p. 2150.2), but its use 
was prohibited, at least in some countries, because oỉ 
toãdty and persistence in the environment.

General reíerences to endrin,1'4 induding reports of 
poisoning.2-3

1. Anonymous. Acute convulsions assodated with endrỉn potsonlng -  
Pakistan. JAMA 1985; 253: 334-5.

2. RtmhaarEA. da/. A caseoílatal endrin poisoning. Hum Toxkoỉ 1985; 4ỉ 
241-7.

3. WHO. Bnđrỉn health and sa&ty guỉde. ữCS Heaỉtk and Safữỷ Gỉríde sơ. 
Geneva: W H 0.1991. Availabỉe ac http://www.inchem.org/documents/ 
hsg/hsg/hsg060.htm (accessed 26/04/04)

4. WHO. Endrin. Envinnm ertíaỉ Heatứí Crừtria 130. Geneva: WHOr 1992. 
Avaiỉabỉe at: http://wwwinchem.org/docuinents/ebc/ehc/ehcl30.htm 
(accessed 26/04/04)

Esdepallethríne
Esdepâletnna, 3cflenaneTpMH , ,
í5)-3-Allýl-2rmethyl-4-oxõcydopent-2-enyl ,(lfl3/?).-2,2 - 

-;dlmethyi-3-(2-methylprop-1 -ényl)<yclopropanecárboxylatf 
C,9H26C ^ :3 0 2 4 J v *
Ờ ữ — 20434^00^ ‘ ’ * ' -

Pro/ỊVe
Esdepallethrine is a pyrethroid ínsectidde (see Pyrethra a 
Flower, p. 2161.1). It is used as an acaridde with piperon '1 
butoxide (p. 2160.2) in the topical treatment of scabi. í  
(p .2148.1)"

Esdepallethrine is also used in devices and sprays ■ 0 
conữol insects, indudíng mosquitoes.

P r e p a r a t i o n s
Proprietary Praporationỉ (details are given in Volume B)

Muhi-ingradienl PrBporaHons. Fr.: Spregal; Gr.: Spregal; Israt I: 
Acardust; N íth.: Spregal; Rus.: Spregal (Cnperam,); S.Afr.: Spr - 
gal; Ukr.: Spregal (Cnperam>).

Ethion
Dieứiion; Etión; Etion; Btmoh.
0,0,ơ,ơ-Tetraethyl S,5'-methylenediphosphorodithioate. 
C,HH0 4PA=384.5 
CÁS — 563-12-2. 
um  —  2T107NO12Y.

P roĩile
Ethion is an organophosphorus insectidde used as a topic li 
ectoparasitidde in veterinciry practice.

Ethohexadiol
Ethylhexanediol; Etphexadiol; Rutgers-612; 3ĩoreKcaflMon. 
2-Ethylhexane-l ,3-diol.
Q H ,Á = 1463  
CÃS —  94-96-2.
ATC — P03BX06.
ATC Vet —  QP53GX04.
UNII — M93GK7U88V. ;;

Ethohexadiol is an insect repellent. It may be applit d 
topically to the skin and to dothing. It has been used wi h 
đúnethyl phthaỉate.

Ethỵl Butỵlacetỵlaminopropionate
EBAAP; IR-3535; Merci-3535; Repellent 3535. 
(W-Butyl-W-acetyl)-3-ethylaminopropionate; N-Acetyi-A ■ 
butyl-beta-alanine ethyl ester.
C1IH21N03=2153 
CAS — 52304-36-6.
ỤNII— 65GQA237EH. v .

Prọfi'/e
Ethýl butylacetylaminopropionate is used as an insert 
rẹpellent; it may be applied to the skin.

Preparcrtions
Preprietary Praporations (details are given in Voỉume B)

Sĩngb-mgndMnt Prcporahons. Arg.: Hyalpur Mousdque; Bell 
Mousldtõ; Shampoũx Repel; Braz.: Johnson's Baby Logo 
And-Mosquito; Fr.: Biovectrol Pamille; Cinq stư Cinq; Pa a 
Repulsttb Prebutúq T h a i.: Johnson's Baby clear; UK: Mij( X 
Extra.

MukMngradhnt PnparaHom. Arg.: Standard XXI; Austra 
Apex Repel ultra; Apex Repel with Stmscreen; Apex Rep< 1; 
Beig.: Mousldto Sunf; Fr.: Mousticolognet; Mon.: Akipic N ’.: 
Active Du ty with Sunscreen; Apex Repel Superb Apex Rep :1 
Ultra.

Ethyiene Dibromide
Dibromoetano;. EDB; Etlleno,, dibromuro de; 3róne < 
/NỉpOMMA.
13-Dibromoethane.
02^2=187.9 
G Ã S  — 106-93-4. 
um — 1N41638RNO.

All cross-reíerences reíer to entries in Volume A
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Profìle
Ethylene dibromide iỉ an insectíddal fumigant and a lead 
scavenger used in the Petroleum ỉndustry. Its use has been 
restricted in  certain areas because oi cardnogenidty in 
anim aỉi and because of evidence oỉ persistence in fruit and 
cereaỉs tha t have undergone tumigatíon.

Ethylene dibromide is more toxlc than carbon 
tetrachloride or ethylene dỉchlorìde. It is initant to the 
eyes, skin, and mucous membranes. Inhalatỉon leads to 
drowsíness, CNS depression, and posábly puhnonary 
oedema. Contact with the skin causes blistering and it is 
readily absorbed. Kidney and lìver damage may occur.

Reports1-4 oỉ poisoning due to ethylene dibromide.
1. le a  GA, et aỉ. Two ỉatalities aíter acute occupatỉonal exposure to 

ethyỉene dibromide. JAMA 1984: 253:2426-31
2. Singh s, et al. Non-íatâl ethylene dlbromỉde ingestỉon. Hum Exp Toxicol 

2000; 1*  152-3.
3. Mchrotn p, a  a l Two cases of etbylene (Bbromỉde poásoning. Vít Hum 

Taxừol 2001; 43: 91-2.
4. Sĩngh N, et ai. Outcome of sỉxty tour cases of ethyỉene díbromỉde 

ingestíon treated ìn tertỉary care hospỉuL J Assoc Physkừms ỉniia  2007; 
55: 842-5.

E th y ie n e  D ich lo rid e
Brocide; óidòroètano: Dutch Liquid; Etileno, didomro d« 
^rýựieH'flnxnọpnfl.
1,2Í)ichlõroethane.
CjH,CI2=98.95, ,
0 5 - 1 0 7 - 0 ^ 2 .
UNII — 55 ỉ 63ÌM47:

Poofiịe
Ethylene dichloride is an insectitídal hunigant. It is also 
used in the Petroleum industry and as an industrial 
solvent. Exposure to the vapour may cause lachrymation 
and comeal douding, nasal irritation, and vertigo due to 
the depressant effect on the CNS. Contact with the skin 
may cause dermaútis. Kidney and liver damage, hypo- 
tension and cardiac impairment gastrointestìnal distur- 
bances, haemorrhage. coma. and pũlmonary oedema may 
follow absoiptíon after inhalation. topical application, or 
ingestion.

Ethylene dichloride has been reported to be cardnogenic 
in animals.
Reíerences.
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E to fe n p ro x  iriNNi
Ethoíenprox; Ếtdenprox; Etoíenproxum; 3rcx|>eHnpoKC. . 
a-[(p-Ethoxy-|3,p-dimethylphenethyl)oxy]-m-phenoxyto- 
lúene. ' V v ’
C25H280 3=376í  
CAS — 80844-07-1.
UNIl —  0UD7P9153C ■ ■

PọoỊiỊe
Etoíenprox is a pyrethroid insectiãde (sce Pyrethrum 
Flower, p. 2161.1) used in the vector control of malaria 
(p. 644.1).

P a m p h u r
famHir; Famophos; dtaMệyp. 
eioH,6NQ5PS2=3253 
CAS — 52-85*7:
UNU —  02UOP4ZOOO.

ProỉỊỊe
Famphur is an organophosphorus insectidde (p. 2158.3) 
used as a systemic eaoparasitidde in veterinary practice; it 
is applied topically to the host animal.

Fenitrothion (BANI

ÈenitrDtión; (DeHMTpoTMOH.
0,0-Dimethyl O-4-nitro-m-tolyl phosphorothioate
QH,2N05PS=2773
CAS —  122-14-5.'
ỤNII— W8M4X3Y7ZY.

ProỊiỊe __
Penitrothion is an organophosphorus insectidde (p. 2158.3) 
used as a topical ectoparasitỉdde in veterinary practice. Ít is 
also used as an agriculturaỉ insectídde.
References.
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Prontier Province of Pakistan. Tnẹ Geogr Med 1995; 47:12-14.
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Fe n th io n  IBANỊ
Bay«t^493;.Éentiổn; S-752; ©eHTMOH.
0. 0-ơimetHýt 0-4^metbylthio-m-tolyl phosphorothioate.
C,oH1s0 3PS2=2783 • .................../ ■ '
CÃS-SS-38-9.
ATC Vet — QP53BB01 
UNII — BL0L45ƠVKT. ■

Pharmacopoeias. In BP(Vet).
BP(Vet) 2014: (Fenthion). A yeUowish-brown oily 
substance. Immisdble with water misdble with alcohol 
and vvith đỉloroíorm.

Profi7e
Fenthion is an organophosphorus inseoidde (p. 2158.3) 
used as a systemic ectoparaátidde in veterinary practỉce; it 
is applied topically to the host animal. Fenthion has also 
been used in agriculture.
lbxidiy. Macular changes have been detected in the eyes 
of workers regularly exposed to (enthion.1 It was consid- 
ered that there was a need for long-term studies on sub- 
jects exposed to diỉĩerent organophosphorus compounds 
to assess their role in produdng macular changes.

1. Mỉsra UK, et ai. Some obseivatíons on the roacula of pestídde workers. 
Hum Taxkoi 1985; 4: 135-45.

F e n v a le ra te  IẼANÌ
Fenvalérato; Fenwalerianian; ÕM5r2000; Pydrin; S-560Ĩ Sl> 
,43775;,y/L-43775; ạeHBarepaT. ■'
(lĩS)-a<íyano-3-phenpxyben2yl (ftS)-2-{4-chlbrophẹnyl)-3- 
methyibutyrate. . ■
C2sH2 Ị̂NÓí=4Ị9.9'
CAS — 51630-58-1.
ẠTC Vệt —  QPS3AC14; QPS3AX01 ■
UNIIr-r. Z6MXZ39302.

P roỊilý
Fenvalerate is a pyrethroid insectidde (see Pyrethrum 
Flower, p. 2161.1) used as a topical eaoparasitidde in 
veterinary practice. It has also been used as an insectidde in 
agriculture and horticulture.

Esỉenvalerate, one oỉ the stereoisomers of ỉenvalerate, is 
also used as an agricultural insectidde.
Reíerences.

ỉ. WHO. penvalente heaỉth and saíety guide. ỈPCS Health and SaỊety Guùle 
34. Geneva: WHO, 1989. Avaỉỉabĩe at: http://wwwJnchem.org/ 
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F ip ro n il IBANỊ
Rproniili; Rpronilo; MB-46030; RM-1601; (PnnpoHMn. . 
(flS>-5-Amino-1-(2,6-dichloro-4-trifluoromethylphenylH-í[tri- 
fluoromethyisulfinyl)pyrazole-3-carbonitrile. ' 
C ,2H ,a2F6N4OS=437.1
CÀS — 120068-37-3. ‘J;
ATC Vẹt — QP53AX15. ,
UNII — QGHỌ63955F. .

Pro/Ị7ẹ
Fípronil is used as a topical eaoparasitidde in veterinary 
practice. It has also been investígated ỉor the treatment oỉ 
head lice.

F lo co u tn a fe n
Flocoùmafehe;FI<xunnafeno; OMS-3047;(D/ioKyMa4)eH.
4-Hydroxy-3'Ị1,2,3,4-tetrahydro-3-I4-{4-tríẩuoromethylben-
zytoxy)ptíenýff-1-nạphthy(]coumann.
4 ^ 3 0 ^ 5 4 2 .6  ■
CAS.r-í 90035-08-8. .

Protìle
Flocoumaỉen is a coumarin derivatlve used as an 
antìcoagulant rodentídde. It is said to be eữective in 
rodentỉ resistant to other anticoagulant rodentiddes. 
Reíerences.

ỉ. WHO. Anticoaguỉant rodentỉddes. ErtvừonmỂTtíal Health Criteria 175. 
Geneva: W H 0,1995. Availabỉe at: http://wwwJnchem.org/documems/ 
ehc/ehc/ehcl75Jum (accessed 26/04/04)

__________________ Dỉnitro-crcresol/Gíyphosate 2155

Fluaiuron ỊriNNi
CGÃ-l 57419i Ruazurỗn; Fluazuronum; (D/iya3yROH." ÍS' „

^ì-(4^)orổ-34[3<hlbro^5:(tríflljòràrnéthýl)rÌ-pỵrìclylỊoxyK
phenyl)-3-(2,6-dlfluorobenroy0urea. ’ - . L ’
C2oH , A F sN30 3 = '5 0 6 .2 '' --------
CAS —  863lĩ-58-7.' .......... - ................ .................. ■ ■
UNII — VB0PV6I7L6. : ' '1

Proỉile
Fluazuron is used as a topical eaoparasitídde in veterinary 
practice.

F lu m e th rín  ỊBANI
Flumethrinum; Rurnẹtriini; Flumeữin; Flumetrina; OnyMe-.
TpVIH. •-
a-CyánoT4-fluoro3-phenõxybenzyl 3-(3,4-dichlorostyryl)-
23-dimeìhylcydopropanecarỊx3xylate. . -
C28HaCÌ2FNO3=510.4 
CAS —  69770-45-2.
ATC Vet — QP53AC0S.

Proỉile
Plumethrin is a pyrethroid insectidde (see Pyrethrum 
Flower, p. 2161.1) used as a topical ectoparasitídde in 
veterinary practice.

A repòrt1 of poisoning with flumethrin.
1. Box SA. Lee MR. A systemic reacdon foỉlowing exposure ỈO a pyrethrold 

insectidde. Hum Sxp Taxùọl 1996; 15: 389-90.

F lu o ro a ce ta m id e
Gompound108l; Fluoroacetamida; ©TopaMeTaMkựỊ.
FCĤC0NHj=77Ì)ố
ợ s  — 640-19-7.
UNỊI — B18R611M38.

Proỉile
FIuoroacetamide is a rodentìdde and produces adverse 
eííects similar to those of sodium Quoroacetate (p. 2161.3).

F lu v a lin a te
FJuvalinato; ZR-3210; ©hCBannHaT.

, Cyano(3-phenoxyphenyl)methyl ester of W-[2-chloro4- 
(ữrftùòronnethyl)phẽnyGHX-vallne. ' 
C26H22CIF3N2O3=50Z9 
CAS -6940 9 -9 4 -5 .
ATC Vet — QP53AC10.
UNII — 364C5G03VC

Profile
Fluvalinate is a pestidde used in beekeeping.

Glyphosate
Glifbsato; Glyfbsato; DiMỘocaT.
AKPhosphonomethyOglydne.
C3H,N05P=169.1 . . .  '  n
Ớ s — 1071-83-6. :
VNII— 4632VM1X5A

Protìlẹ
Glyphosate is used as a herbidde.
Reíerences.

1. WH0. Qyphosate. Environmental Health Crừeria 159. Geneva: WHO. 
1994. Avaỉỉable at: http://www.inchem.org/documents/ehc/ehc/ 
ehcl59.htm (accessed 26/04/04)

IhxicHy. Reports1'5 and revievvs* oỉ poisoning with glypho- 
sate Products, prognostíc ỉactors,7 guidelines íor ưeatment* 
have been published. The toxiãty has been belleved to be 
largdy due to the indusion oỉ suríaaants, particularly 
polyoxyethyleneamine. in  the herbidde (Roundup) for- 
muỉation but Products vary considerably as to the suriac- 
tant contained and the concentration and salt oỉ glypho-

The Symbol t  denotes a preparatíon no longer actively marketed

http://www0ncbem.org/
http://www.indiem.org/documents/dic/ehc/
http://wwwindiem.org/
http://wwwJnchem.org/documents/ehc/ebc/
http://wwwJnchem.org/
http://wwwJnchem.org/documents/ehc/dic/ehc95
http://wwwJnchem.org/documems/
http://www.inchem.org/documents/ehc/ehc/
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sate used, and the evidence that suríactants potentiate gly- 
phosate toxicity ỉs unclear.8

1. Saw*da Y'tía L  Probabỉe tcnddty oỉ suríace-activc agent ỉn commerdal 
herbỉdde comainỉng gỉyphosate. Lanetí 1988; ỉ: 299.

2. Talbot AR. tí aL Acute poboning wỉth a glyphosate-suriactant herbỉdde 
('Rouuđup'): a rcvieir of 93 CBsẽs. Hum E jị Taxkol 1991; 10:1*8.

3. M enktt DB.etứL ỉnỉentíonaj stíí-pcisoD ing wfth gtypbesate-contaiiiỉag 
herbỉddes. Hum Ẽxp Taxừoỉ 1991; 10:103-7.

4. Chen YJ, tí  aL The epỉdemỉology ot gỉypbosate-suiỉactant herbỉdde 
poisoning In Taỉwan. 1986-2007: a poison center stuđy. ơòi Toxừol 
2009; 47: 670-7.

s. Robeits DM, a  aỉ. A  prospectỉve observatìonal study oí the dỉnical 
toodcoỉogy oỉ gỉyphosatè-contaỉning heibidđes ỉn adults wíth acute sett- 
poỉsonỉng. ơm  Taàmi 2010; 48: 129-36.

6. Brađberry SM. tíđ l Glyphosate poisonỉng. Taxicol Rev 2004; 23:139-67.
7. Lee CH. t í  ai. The early prognosõc ỉactors af gỉyphosate-suriactant 

intoxỉcatỉon. Am J Bmerg hied 2008; 26: 275-81.
8. Proiuỉỉòot A, ed. Patìàde poừonmg: nota for the guidana o f medieal 

prađừkmen. 2nd ed. london: DoH. The Sutiónery otíĩce. 1996.

Heptachlor
Heptađoro; renraxnop.
ì,4 ,5 ,6 ,7,8 ,8 -Heptachloro-3a,4 ,7,73-tetrabydro-4 ,7-metha-
noindene.
C ioHsQ 7 = 3 7 3 3
CĂS — 76-44-8.............................. '
UNII — 7GLS9ACN3L

PrọỊile
Heptachlor is a chlorinated insectìdde (p. 2150.2), but its 
use was prohibited, at least in some counmes, because of its 
persistent nature.
Reíerences.

1. WHO. Heptachỉor. Environmenlaỉ Health Criteria 38. Geneva: W H 0,1984. 
Avaỉlabỉe at: http://www.inchem.org/documents/ehc/ehc/ehc3S.htm 
(accessed 26/04/04)

2. WHO. Heptachlor heaith and saiety guide. IPCS Health and Safety Guide 
14. Geneva: WH0, 1988. Availabỉe a t  http://www.inchem.org/ 
documents/hsg/hsg/hsgOM.htm (accesaed 26/04/04)

Heptenophos
Heptenoíós; Hoe-02982; XerrreHO(|)oc 
:?-Chlorobicydo[32.0]hepta-2,6-dien-6-yl dimethyl phos- 
phate.
C9H12CIO4P=250.6 
Ớ s — 23560-59-0.

P r o f i 7 e

Heptenophos is an organophosphorus insecticide 
(p. 2158.3) that has been used in veterinary practice íor 
the control oỉ eaoparasites. ỉt is also used in agriculture.

Hexachlorobenxene
HCB; Heksachlorobenzen; Hexaclorobenceno; CeK̂  
caxnopổẹH3Ón.
Q A = 284S~
CĂS — 178-74-1
ÚNII —  4Z87H0LKUY "  :

NOTB. Hexachlorobenzene should not be coníused with 
gam m a b en zen e  hexach lo ride (liadane).

Pixjfìle
Hexachlorobenzene has been used as an agriculmral 
hmgidđe. It is not biodegradable to any signiScant extern 
and hexachlorobenzene residues in ỉood have arisen as a 
result of its occurrence in industrial wastes as well as its use 
as a fungidde; its use is banned in some countries.

Hexachlorobenzene is reported to be distríbưted into 
breast milk-
Reíerences.

ỉ . WHO. HgrarhW>h*nTgTM» Envinmmertía ỉ Health Crừeria Ỉ9Ĩ. Geneva: 
WHO, 1997. Avaũabỉe ae http: /  /wwwJnchem.org/ documents/ ehc/ ehc/ 
ehcỉ95.htm (accessed 26/04/04)

2. WHO. Hendiỉorobesxene heahh and saíety guỉde. IPCS Health and 
Safety Giàde 107. Geneva: WHO, 1998. Avaỉlable at: http://wwwinchem. 
org/documents/hsg/hsg/hsg 107.htm (accessed 26/04/04)

3. Reed L  tí al. Envỉronmentai tcndcotogy and heaỉth effects assodated 
with hexachỉorobeĐzene exposure. Rev Brtvừon Health 2007; 22:213-43.

loxicily. Porphyria cutanea tarda1 and parkinsorúsm2 have 
both been reported in subjects who had ingested seed 
crops treated with hexachlorobenzene. In a hirther repon 
the symptoms oỉ porphyria in some patients have been 
said to perást ỉor many years.3

1. Cam c  Nlgogosyan G. Acquired toxic porphyria cuuiiea tarda due to 
hexadilaiobemene. JAMẢ 1963; 183:88-91.

2. Chapman U .a itL  Parldtaonisn and industrial chonicak. Larntt 1987: i: 
332-3.

3. Cripps DJ, o  aL Porphyria turdca due to hex>chlorobenzene: a 20 to 30 
year foDow-up ttuđy on 204 pattents. Br ]  Dtrmatol 1984; 111:413-22.

Hydrocyanic Acỉd
.Ấcido hidrociánico; Ảcido prúsico; GÌanhídnco, ácido; Paissic: 
Add;.GMHWibHafl Kncnơra;' UnaHncTO-BOflopoflHafl KnaiOTa.. 
CAS — 74-90-8. . .

Descrlptíon. Hydrocyanic add is an aqueous solution 
containing hydrogen cyanỉde, HCN= 27.03. A colourless 
Iiquid with a charaaeristìc almond odour.

Ư s e s

Cyahides have vaiious industiial applicatíons. Hydrocyanic 
add and cyanide salts produce hydrogen cyanide, which has 
been used as a ga s for the eradỉcation o i rabbits, rodenu, and 
some other pests. Cyanide salts that might be encountered 
indude caldutn cyanide. mercudc cyanide, potassium 
cyanide, potassium íemcyanide, potassium sodium qranide, 
and sođium cyanide.

Adverse Effeds and Precautions
Hyđrocyanic add and its vapour are intensely poisonous. 
Cyanides ỉnteríere vvith the oxygen uptake of cells by 
inhibition of cytochrome oxidase, an enzytne necessary for 
cellular oxygen transport.

Poisoning by cyanides may occur from inhalation of the 
vapour, ingesúon, or absorption through the skin. Poison- 
ing may arise bom cyanide pestiddes, industrial acddentaỉ 
exposure, or the inhalation of fumes bom some buming 
plastics. Poisoning may also occur bom cyaníde-containing 
plants or buits.

When large doses of hydrocyanic add are taken, 
unconsdousness occurs within a few seconds and death 
within a few mìnutes. With smaller toxic doses the 
symptoms, whlch occur within a few minutes, may indude 
constriction oỉ the throat, nausea, vomiting, giddiness, 
headache, palpitation, hyperpnoea then dyspnoea. brady- 
cardia (although initiaUy there may be tachycardia), 
unconsdousness, and violent convulsions, ỉollowed by 
death. The characteristic smell oỉ bitter almonds may not be 
obvious and not all individuals can detea it. Cyanosiỉ is not 
prominent. Similar but usually slower eííects occur with 
cyanide salts.

The íatal dose of hydrocyanìc add for man is considered 
to be about 50 mg and of the cyanỉdes about 250 mg.

Treatment otAdverse Effects
Cyanide is highly toxic. It is absorbed very rapidly on 
inhalation and the poisoned patient shouỉd be removed 
bom the area and given oxygen. Steps should be taken to 
ensure that the aừway is adequate. In cases oỉ dermal 
exposure, contaminated dothing should be removed and 
the skin washed thoroughly wỉth soap and water. When 
cyanide haỉ been tngested, gastric lavage or activated 
charcoal may be conãdered iỉ the patient presents within 1 
hour. Appropriate measures should be mstituted to corred 
hypotension and addosis. The choice oỉ an antidote depends 
on the severity of the poisoning. certainty oi diagnosú. and 
the cause.

In some countries cyanide antidote kits containing amyl 
nitrite, sodium nitrite, and sodium thiosulíate are available. 
In consdous patients, amyl nitrite (p. 1540.2) may be 
inhaled until intravenous access is established. Intravenous 
injection oi sodium nitríte (p. 1574.3) is then ỉollowed 
immediately by intravenous sodium thiosuUate (p. ỉ 576.2). 
The nitrite components bom amyl nitrite and sodium nitrite 
convert haemoglobin to methaemoglobin vvhich competes 
with cytochrome oxidase for cyanide, with the íormation oỉ 
cyanmethaemoglobin; sodium thiosulỉate acts as a sulíur 
donor and aids the conveisiòn or inactivation of cyanide 
bom cyanmethaemoglobin to thiocyanate. The methaemo- 
globinaemia induced by the nitrites in the antidote kits can 
be dangerous and ỉatalitíes have been icported.

The UK National Poừons InỊớrmation Service recommends 
that intravenous sodium thiosulíáte be used alone in mỉld 
poisoning. The preíened treatment ỉor those vyith moderate 
to severe poisoning iỉ intravenous dỉcobalt edetate 
(p. 1548.3) since it íorms a stable complex wỉth the cyanide 
ion. However, cyanide poisoning should be conSnned, as 
absence of cyanide puts the patient at risk bom the adverse 
eữects of dicobalt edetate. Each dose oỉ dicobalt edetate may 
bè followed immediately by intravenous ứỹection of glucosé 
50% to reduce cobalt toxidty; in cases of proven cyanide 
toxidty glucose is unnecessary but is generally given as a 
precaution. Sodium thiosulíate alone (in cases of moderate 
poisoning) or sodium nitrite ỉollowed by sodium thiosulíate 
(in cases of severe poisoning) are altemative ưeatment 
optìons ư  dicobalt edetate is not available.

Hydroxocobaỉamin (p. 2108.1) may be used in tra ve- 
nously for the management o t cyanide toxidty, particulariy 
for victims oỉ smoke inhalation, and an antidote kit is 
available in some countries for this puipose.

Some reỉerences conceming the management oỉ cyanide 
poisoning.1'7 The use of Solutions A and B (15.8% íerrous

sulíate in 0.3% dtric add. and 6% sodium carbonate 
respectively) as so called oral antidotes in persons expose ỉ 
to cyanide has béen condemned as ứieffectlve and lackir; ỉ  
sdentíhc evidence.2

1. Imigỉoni RM, Annsnong KP. Algorithm íor managing injury bo  1  
smokẽ úứulítíon. BMJ 1989; 299: 902-5.

2. Koixuml A. Hghting myths. L au tt ỉ 994; 344: 559-60.
3. Pioudỉoot A, ed. Pttíiádt peừmátỊ: nota for th t Ịuidmce a f m tđií l 

praaừim m . 2nd ed. London: DoH. The Statỉònery onice, 1996.
4. Geller RJ. tt  al. Pedlanic cyanide poisoniDg: auses. manưesution . 

management, and unmet needs. Pediaữùs 2006; 118:2146-58.
5. Baud FJ. Cyạnide: aitỉcal issues ỉn dỉagnosis and ưealment. Hum £. ì 

Taáal 2007; 26: 191-201.
6. Shepherd G, Velez U. Role oí hydroxocobalamin in acute cyanic: 

poỉsonỉng. AmI Phũrmacữther 2008; 42: 661-9.
7. HallAH,ãaỉ. which cyanide anddote? Crìl RtvTmàal 2009; 39: 541-5 .

P r e p a r a t í o n s
Proprietory Preparotioni (details are given in Volume B)

Uomoeopothk Preparotioní. Rus.: Tonginal (ToHTHHan); Vkt : 
Tonginal (ToHTHHah).

Icaridin ỊriN N)

Hepidanin; lcaridina; lcaridine; lcarìdinum; KBR-3023 
Picaridan; Picaridín; HKapi4flMH.
1-Methylpropyl 2-(2-hydroxyethyl)piperidine-l-carboxylate.
C12Hb N03=2293
CAS— 119515-38-7.
UNH — N51GQX0837.

NOTE. Bayrepel and Saltidin are ưade names that have bee 1 
used for icaridin.

Prọ/ị7e
Icaridin is an insea repellent that ís reponed to be effectìv : 
against mosquitoes, ũies, and ticks.
Reíerences.

ỉ. Schdníéỉd N. Pỉcarídln: t  new insect repeỉlent. J Drugs Dematol 2004; : 
59-60

2. Anonymouỉ. Pỉcardin—I new inscCT repeHent. Med Leữ ữrugs Ther 200 ; 
47: 46-7.

P r e p a r a t i o n s
Proprietary Preparations (details are given in Volume B)

Single ingrediant Preporctions. Austral.: Apex Repel New Em ; 
Pr.: Insect Ecran; Malayãa: Moz Away Junion Moz Awa / 
Long Hour Protection; NZ; Apex Repel New Era; Singaport : 
Moz Away; USA: Cutter Advanced.

Mubi-ingredieni Preparcriions. Fr.: Mousticolognet; UK: Autan.

Imidacloprid
Bay-NTN-33893; HMMflaKnonpnfl.
1 -[(6-Chloro-3-pyridinyl)methyO-45-dihydro-N-nitro 1 H-imi- 
dazol-2-amine.
C9H10QN5Oj=255.7 V
Ò s  —  105827-78-9; 138261-41-3..
AĨC Vet —  QPS3AX17.
UNII — 3BN7M937V8.

Proỉile
Imidadoprid ỉs used as a topical eaoparasítìdde ũ 
veterinary practice, and as an insectiáde in agricultưre. 1 
has also been investigated for use in the ơeatment oỉ heai 
lice.

Iodofenphos ỊBANI
lodoferrfós; Jodfenphos; Moflũ<|)eH<t)oc ......
0^5-Dichloro-4-iodophenyl 0,0-dimethyl phosphorothio- 
ate. ' I *■
G8HBa 2IO3P5=413.0 ' - - '
CĂ5 —  18181-70-9. '
UNIt ̂ y SME6G1846X.

Profíle
Iodoỉenphos is an organophosphorus insectidde (p. 2158.3 
used in veterinary practice for the conưol of ectoparasites ú 
the environment. It has also been used as an agiicultura 
insectidde. It is an eỉíective mosquỉto larvidde.

lodopropynyl Butyl Carbamate
lòdocarb; IPBC floflonponnHMíi 5yfvuiKap6aMaT.
3-!odo-2-ptopynyl-/V-butyl carbamate 
^ « ,2 ^ 0 2 = 2 8 1 .1  
CAS — 55406-53-6.
UNII — 603P14DHE8.

All cross-reíerences reíer to entries in Volume A

http://www.inchem.org/documents/ehc/ehc/ehc3S.htm
http://www.inchem.org/
http://wwwinchem
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ProhỊe
Io d o p ro p y n y l b u ty l  c a rb a m a te  is a  c a ib a m a te  p e s t íd d e  
(p . 2 1 4 9 .3 ). I t  is u se d  a s  a  p re se rv a tiv e  in  co sm etic  
p re p a ra tìo n s ;  c o n ta c t  s e n s it ỉsa tío n  h a s  b e e n  re p o rte d . I t  is 
â lsô  u se d  as  a  w o o d  p re s e rv a tív e .

Reíerences.
1. Bryỉd LE đ  tử. Iođopropynyi butylcarbamate: a new contact aBergen. 

CorứềKt Dermatìtìs 1997; 36: 156-8.
2. Bađreshỉa s, Marks JG. Iodopropynyl butyỉcarbamate. Am J Cơntaa 

Dermat 2002; 13:77-9.
3. Davỉs RE Johnston GA. Iođopropynyỉ butylcaibamate contact aDergy 

from wood preservatíve. Contaa Dermatừù 2007; 56:112.
4. Natkuniraỉàh J. it aỉ. ADergỉc contact dernutitis to iodopropynyỉ 

butykaibamate íound in a cosmetlc deanãng wipe. Ctmtaa Dermatitù 
2008; 58: 31 6 -1 7 .

P r e p a r a t i o n s
Prepriatoiy Preporaliotu (deiails are given in Volume B)
Single-ingredienl Preparations. ơ iũe. Eỉladar Gel Moussant 
PuriAant.
Multi-ingredient PrBparotìons. Braz.: Eữadar Pityval; Saliken 
Chũe. EỈEadar Agua Desmaquillante PuriScame; ESadar AI; 
Eỉỉadar K; Nonnaderm Exỉoiiante; Normadenn Gel de Limpìe- 
za; Normadenn Tonico Astringente; Podexine Anti-Transpir- 
ante; Fr.: ẸSadar K; Pityvalt: IrL: ESadar At Effadar K; Effa- 
dar. ' ■

Lindane IBAN, U SAN, riN N ì

666 ; Benhexachiòr; Gamma Berứènê Hẽxảchloôcie; Gamma- 
BHQ Gamma-HCH; HCH; Hexicide; Lindaầni; Lindan; Lindán; 
Lindạnas; Lindano; Lỉndanum; ílMHflaH. - 
1 a,2a3|ĩ,4ci3ci,6(ì+lexachloroCydohexane.

- ............
C45 — 58-89-9.
ATT — P03AB01 •
ATC Vet — QP53A80ZQS02QA0i: ••>•••
ClNII — 59NEE7PCAB. ỵ

Pharmacopoeios. In Oán., ỉnt., and us.
USP 36: (Lindane). A whlte, crystalline powder with a slight 
musty odour. Practically insoluble in waten soluble in 
dehydrated alcohol; freely soluble in chloroíorm; sparingly 
soluble in ethen slightly soluble in ethylene glycol.

Uses and Adminìstration
Lindane iỉ a chlorínated ìnsectídde (p. 2150.2). It has been 
used topicalỉy in a concenuatíon of 1% for scabìes 
(p. 2148.1) in selected paúents and has also been used in 
pediculosis (p. 2147.3), but use ỉor bead lice ỉs resơicted by 
resistance.

Lindane has been used for the conưol of disease vectors 
induding mosquitoes, lice, and ũeas, but resistance has 
developed. It has also been used as an agricultural and a 
horticultural insectidde. but its use is prohibited or 
resơiaed in many countries.
Reíerences.

1. WHO. Llndane. Envmmmertíai Health Criuria 124. Geneva: WHO, 1991. 
AvaiỉaUc ac http://www.inchein.org/docuraents/ehc/ehc/ehcl24.hira 
(accessed 26/04/04)

2. WHO. Lỉndane health and saỉety guide. IPCS Health and SaỊety Guide 54. 
Geneva: WHO. 1991. Avaiỉable at: http://www.inchem.org/documems/ 
hsg/bsg/hsgO 54.htm (accessed 26/04/04)

Adverse Eữects, Treatment, and Precautions
As for Chlorinated Insectiddes, p. 2150.2.

Serious adverse effects, induding seizures and deaths. 
have been reported in patients who have used higher than 
recommended concentrations of Iindane, or aíter a second 
application of Iindane to the skin in the ưeatment oí scabies 
and pediculosis: lindane should not be used as a Đrst-line 
treatment in the management of the latter conditions. 
Babies, children. the elderly and people vveighing less than 
50 kg are considered to be particularly at risk. Lindane 
should not be used in patients vvho have a body-weight less 
than 50 kg, a history oỉ epilepsy, have open or crusted sores 
on the skin around the head and neck or broken skin 
around the treatment areas, or skin conditions such as 
psoriaós or atopic dermatitis. Lindane is excreted into the 
breast milk but the amount excreted is not considered to be 
dinically signihcant; breasrieeding should, however, be 
avoided for at least 4 days after stopping treatment. There 
are limited human data on the use of lindane in pregnancy 
and anừnal data indicate a low risk for congenital deíects. 
but because oí its serious toxic potential saíer altemative 
Products are recommended.

Seizures have been reported aíter the topicaỉ use oỉ 
lindane.1 In reply, one of the manuíadurers stated that up 
to the end of 1983 they were avvare of 21 cases of convulsive 
disorders apparently assodated vvdth the use of their 
product; it had been used by over 40 million people. Of the 
21 cases, the seứures were deữnitely or probably caused by 
the produa in 11, but in 9 the seizures were assodated with

ingestion or excessive use.2 From 1998 to 2003,870 cases of 
unintentional lindane ingestion were reported in the USA.3 
Signs and symptoms oỉ illness after ingestion induded 
abdominal cramps, coníusion. cough, headache, nausea, 
oral irritation, seixures, and vomitìng.

Isolated reports of adverse eữects assodated with lỉndane 
indude disseminated intravascular coagulation and sub- 
sequent death aỉter oral ingestion4 and aplastlc anaemia 
aỉter prolonged topical exposure (twice daily application ỉor 
3 weẽks).5

1. Biherington JD. Major epiỉepcỉc seỉxures and topicaỉ gammabenzene 
hexachloride. BMJ 1984; 289:228.

2. Kelly VT. Major epUeptỉc seỉxures and topicaỉ gararaabenzene 
hexàchỉoride. ihU  1984; 289: 837.

. 3. CDC. Unỉntentíonaỉ topicaỉ Undane ỉngestỉons—United States, 1998- 
2003. MMWR 2005; 54: 533-5. Also avaiỉable ac http://www.cdcgov/ 
mmwr/prevỉew/mmwrhtmI/mm542ỉa2Jitm (accessed 22/04/08)

4. Rao CVSE et aL Dỉssemỉnated intravascuUr coagulatíon in a case oỉ ỉaial 
Undane pcdsoning. Vet Hum Toxìcoỉ 1988; 30: 132-4.

5. Rauch ẢE et al. Lỉndane (Kweỉỉ)‘induced apỉastỉc anemỉa. Anh lntem  
Meắ 1990; 150:239VỈ.

P r e p a r a t í o n s
Proprietary Preporotiom (details are given in Volume B)
Smgie-ingredient Preparatỉons. Arg.: Gamma-Scab; Hexa-DeB- 
tal+; Austria: Jacutínf; Braz.: Pedỉletan; Pilensart; Canad.: 
Hexit; ơíữe. Plomurol; Hung.: lacutint; India: Ascabiol; Bex- 
arid; Gab; Gamaric Gamascab; GBHC; Labscab; Nit-N-Mitet: 
Scaboma; Indon.: Obat Kutu Rambut Cap Dua Jempolf; Israet 
Bitídet; Maỉaysũr. Jacutinf; Scaboma; Mex.: Herldin; NZ: Ben- 
hex: PoL: Jacutint; S~Afr.: Gambex; Singapore. Jacutin; Switz-: 
lacutint; Thai: Jacutin+; Veneỉ.: Somergan.
Mubi-ingredient PreparaHons. Arg.: Gamma-Scab; Hexa-DeBtalt; 
Lyndaru Fr.: Elenolt; India: Agloscab; Andscab; Emscabt; 
Escab Plus; Freescab; Gamaley; Gamazex; GBTop; Novascab; 
NT-Scab; Scabine; Scaboma; Scarab; Inđon.: Scabidd; Topi- 
ddef; Mac.: Herklin; Singapore, lacutin.
Pbcirmocopoetol Praporohons
USP 36: Lindane Cream; Lindane Lotíon; Lindane Shampoo.

Lufenuron ỊBAN, riN N i

CGA-184699; Lufenurón; Luíénurone; Luíenúronum; Jly<t>e-
HypOH.
1 -Ì2^-Dichloro-4-(1,1,2,3,33-hexafluoropropoxy)jphenyl]-3- 
(2,6<lifluorobenzoyl)urea; G^A^D34Dl^Ìorò-4Í{Ị ,1̂ 3 3 3 - 
hexafIuoropropoxy)phenỵlcarbamoyl]-2,6-difluorobénza- 
mide. ■ :
C17H A F9N 20 j=511.1 
G4S—  103055-07-8.
ATC Vet — QP53BC01.
UNII — 1R754M4918.

Pharmacopoeias. In Eur. (see p. vii) íor veterinary use only. 
Ph. Eur. 8: (Luíenuron (Anhydrous) for Veterinary Use). A 
white or pale yellovv povvder. It exhibits polymoiphism. 
Practically insoluble in vvater; soluble in anhydrous ethanol; 
treely soluble in acetonltrile.

Profile
Luỉenuron is used as a systemic eaoparasitìdde in 
veterinary practice; it is given orally (by adding to the 
feed) or by inịection to the host animal.

Malathion ỊBANỊ
Carboíos; Carbophos; Compound 4047; Malathionum; 
Malatión; Malation; Malationàs; Malationi; OMS-1; Kapóoộoc;
ManaTHOH.
Diethyl 2-(dimethoxyphosphinothioylthio)sucdnate.
C ^ .s O é P S ^ B B O i
G4S —  121-75-5.
ATC —  P03AX03.
ATCVet— QP53AFỈ2.
UNII — U5N7SU872W. ■■

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Malathion). A dear, colouriess or slightly 
yellowish liquid. It freezes at about 3 degrees. Slightly 
soluble in waten misdble with alcohol vvith acetone, with 
cydohexane, and with vegetable oils. Store in airtight 
containers. Protea bom lighL
USP 36: (Malathion). A dear, colourless, or slightly 
yellovvish liquid with a charaaerisúc odour. Congeals at 
about 2.9 degrees. Slightly soluble in water; misdble vvith 
alcohols, with ethers, with esters, with ketones, vvith 
aromatic and alkylated aromadc hydrocarbons, and with 
vegetable oils. Store in airtight containers. Protect from 
lighL

Stobility. The manuỉactureis have reported that malathion 
is sensitive to heat and ỉs degraded at temperatures above 
30 degrees.

Uses and Admínỉstration
Maỉathion is an organophosphorus insectídde (p. 2158.3). 
It is used in the treatment of head and pubic pedicuỉosis 
(p. 2147.3) and in scabies (p. 2148.1); lotions of 0.5% and 
shampoos oỉ 1% are commonly available. Lotions are 
generally preíerred to shampoos as the contact time is 
longer. Aqueous lotions are preỉeired to tteat pubic lice and 
scabies because alcoholỉc lotìons are ữritant to excoriated 
skin and the genitalia; aqueous lotíons may also be 
preferable in asthmatic subjects or đùldren to avoid 
ãlcoholic tumes. Slđn or haừ óeated wỉth an alcohol-based 
preparation should be allowed to dry naturally.

Malathion is also used in veteiinary practỉce, agriculture, 
and horúculture. Ít is widely used ỉor adult and larval 
mosquito conơol although resistance occurs.

Adverse Eííects, Treaiment, and Precautions
As for Organophosphorus Insectiddes, p. 2158.3.

Malathion is one of the saíer organophosphorus 
insectíddes but its toxidty may be increased by the 
presence of impurities.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Potphyria Centre Sweden, dassihes malathion as pos- 
sibly porphyrinogenic it should be used only when no 
saỉer altemative is available and precautions should be 
considered in vulnerable patìents.1

1. The Crug Databaae for Acute Porphyri*. Aviilable Ít: http://www. 
drugs-poqihyila.org (accessed 26/10/11)

Tòxicity. Acute renal insuỉfidency has been described in a 
patient assodated with excessive exposure to a malathion 
spray.1 The condition resolved vvithout spedhc ưeatment. 
Renaỉ toxidty had not previously been assodated with 
organophosphorus pestìddes. In a second case of acute 
poisoning,2 due to ingestion of malathỉon, mild transient 
renal insuffidency and proteinuiia with several other late 
complications induding cardiac arrhythmias, puhnonary 
oedema, dUhise interstitial Sbrosis, and musde vveakness 
due to peripheral neuropathy, were seen subsequent to 
recovery írom the initial cholinergic toxidty.

1. Albiighi RK, a  etl. Malathion exposure assodated with acute renal 
íailurẽ. JAMA 1983; 250: 2469.

2. Dive K  n a i. Unusual manilesutions a(ter malathion poísoning. Hum 
Exp Toxkoỉ 1994; 13: 271-4.

P r e p a r a t i o n s
Proprietary Preparatkxiỉ (details are given in Volume B)

Sngle-ingrachnt Preporolions. Beỉg.: Piioderm; Radikal; Denm.: 
Prioderm; ĩin .: Piiodenn; Pr.: Prioderm; Gr.: Sicaril; Spedíthir: 
atotox; Hong Kong: A-Lices: IrL: Deibac-M; Priodennt; 
Quellada Mf: Suleo-M+; Israel: Prioderm; ItaL: AMr Geb 
Malaysia: A-Lices; Neth.: Priodenn; Norw.: Piiodenn; NZ: A- 
Lices; Detbac-M; Priodemvt; Philipp.: A-Lices: Rus.: Pedilin 
(neflHJiHH)t; Singapore. A-Lices: Derbac-M; Lice Care; Swed.: 
Prioderai; Switz.: Prioderm; Thai.: A-Uces; UK: Deibac-M; 
Priodermt; Quellada Mf; Ukr.: Pedilin (IleflHJiHH); USA: Ovide.

MuhKngredient Preparalions. Arg.: Para Plus; Belg.: Para Plus; 
Fr.: Para Plus; Gr.: Para-plus; Israel: Monodde+Ĩ pára Plus: NZ: 
Para Plus: Rus.: Para Plus (Ilapa IXmoc); Turk.: Sac-Bi-Toks; 
Ukr.: Para Plus (riapa rbnoc).

Pbormocopoeid Preporalions
BP 2014: Malathion Lotìon; Malathion Shampoo;
USP 36: Malathion Lotion.

Metaldehyde
Metaldehído; MeTanbflernfl.
(C2H40),
CÃS — 9002-91-9.

D escription. Metaldehyde is a cyclic polymer of 
acetaldẽhyde.

Uses
Metaldehyde is a mollusddde used in pellets against slugs 
and snails. It is an ingredient of some Srelighters.

'Meta' is compressed metaldehyde which has been used 
as a solid fuel buming with a non-luminous carbon-free 
Qarne.

Adverse Effects and Treaừnent
Symptoms oỉ poisoning by metaldehyde, which may be 
delayed, indude vomiting and diarrhoea, fever, drovvsiness, 
convulsions. and coma. Death bom respữatory ỉaílure may 
occur within 48 hours. Kidney and liver damage may occur.

Treatment is symptomaúc although activated charcoal 
may be considered iỉ moie than 50 mg/kg has been ingested 
within the preceding hour.

The Symbol t  denotes a preparation no longer actively marketed

http://www.inchein.org/docuraents/ehc/ehc/ehcl24.hira
http://www.inchem.org/documems/
http://www.cdcgov/
http://www
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R eíe ren c e s .___
J. Lọngstreth WT, Plerson DJ. Meuídehyde poisoning ta m  slug ỈMÍI 

ingèstion. WestJMed 1982; 137; 134-7.
2. Proudíoot A, ed. ftstidJe poàoning: notee fữr the Ịuũtana o f medicaí 

praaùừmert. 2nd eđ. London: DoH. The Suiiónery Office, 1996. 
ỉ .  Blealdey C .U  al. Selí-polsonlng wtth metaldebyde. BmtTỊ Med 1 2008; 

23: 381-2.

Methomyl

ịÌ-Mkhyỉ,/^(me’tKỵlGarba'moytoỊy)tfiÌQacetinnidate ; : .
C5K oNÍC^="Ị(5z Ị >- X  -. . .  '
0 6 -̂7- ;ẽ?52-77-5: - ,.r; .... ... „1,
UNIlX- 1NQ08HNỎ2S.

ProPle
Meứiomyl is a carbamate insectícide (p. 2149.3) that has 
been used in agriculture.
Reíerences.

1. WHO. Methomyl heaỉth and safety guide. IPCS Health and Safrty Guide 97. 
Geneva: WHO, 1995. Avaỉlable au http://www.inchcm.org/documerus/ 
hsg/hsg/hsg097.htm (acccssed 26/04/04)

2. WHO. MethomyL Eĩtvironmmtãỉ Health ũiteria ì 78. Geneva: WH0, 
1996. Avaiỉabỉc au http://www.inchem.org/documcnts/chc/chc/ 
ehcl78Jìtm (accessed 26/04/04)

Reports1’2 oỉ poisoning with melhomyl and iỉs manage- 
m ent

1. Martin eZ'Chuecos J, eỉ al. Management of mcthomyỉ poisoning. Hum 
Exp Tơàcol 1990: 9: 251-4.

2. Buchhote u , et úl. An outbreak oC íood-borae ilỉness assodated wỉth 
methomyl -contamina tcd saỉt. JAMA 2002: 2S8: 604-10.

Methoprene ỊHNNI
.Méthoprểne;, Methoprenum; Metopreno; 2R-S15; Meron- 
peH, ,
ỉsọpropyl'. 1ĩ-rnethoxy-3,7,l1-trimethyldodeca-2(£),4(£)- 
dienọaté.; ... rú’;. „
C,9HjA=31Q.5 ,
CÁS —  40596-69-8.
ẠTC Vet— QP53ẮX2&- 
UNII —  8B830OJ2UK •-

Pro/?/e
Methoprene is an insect growth regulator vvhich mừnics the 
actíon oỉ insect juvenile hormones and. ư it is applied at the 
appropriate period of sensitivity, it causes death by 
preventing the transíormation oi larva to pupa. It is used 
against a vaiíety of insects induding íleas and mosquitoes. It 
Ịs used in veterinary practice for the conưol oi ectoparasites 
in the environment, rather than being applied to the 
animals themselves. It is also used in agriculture.

P r e p a r o t i o n s
Propnetary PreporoHons (details are given in Volume B) 
Muh-mgredient Praporalions. Fr.: Altopouf.

Methoxychlor
Methõxy-ÒĐT; Metoksychlor; Metõxidorò; MeTOKCux/iop. 
T.1.1 -Tfk^lorọ-2-2-bis(p-methoxyphẽny(>ethane. *• 
C Ì ị t ì r s O ĩ O ^ S - ổ  -  - -  -
£45 —  n U ì- s r - '  “ >. . •
u m  — RIA79UD69C; ' 1

Protìle
Methoxychlor is a chlorinated úisectiáde (p. 2150.2) used 
in agricalture, honiculture. and veterinary practíce.

Methyl Bromide
. ' “* • r..- V •:-'• .. V

8fomometano;-MetỉÍQ, bromuro- de; Monobromometano;

‘£45
UNÌI —- M2ÉlZ7B6.

Uses
Methyl bromide has been used as an insectiddal hunigant 
for soil and some ỉoodstuíb.

when supplied ỉor himigation it usụally contains 
chloropicrin as a lachrymatory vvaming agent

Methyl bromide has been used as a gaseous đisiníectant 
it has low antimicrobial actìvity but good penetrating 
power.

All cross-reíerences reíer to entries in Volume A

Methyl bromide was íonnerly used with carbon 
tetrachloiide in some flre extinguíshers. It has also been 
used as a reỉrigerant.

General reíerences. ___
1. WHO. Methy) bromỉde (bromomcthane) bealth and saíety gtiide. IPCS 

Health and SaỊtty OuùU 36. Genmc WHO, 1994. Avallablẽ ac http:// 
w w w .lnchem .org /docum enu/hsg/hsg/b ig8i_e .b tin  (acceũed 
26/04/04)

2. WHO. Methyl bromlde. Snvironmertíal Health Criĩrria 166. Geneve; WH0. 
1993. Aviilable an http://www.lnchem.org/documents/ehc/ehc/ 
ehcl66.htm (accessed 26/04/04)

Adverse Effects, Treatment, and Precautions
Methyl bromide iỉ a veácant. Toãc eííects aỉter inhalation 
or percutaneous absoiption are mainly due to neurotoxiđty 
and indude di2ziness, beadache. vomiting. blurred Vision, 
weakness, ataxia, conỉusion, mania, haũudnations, mental 
depression, convuláons, pulmonary oedema, and coma. 
Renal and hepatic toxicity may also occur and death may be 
due to õrculatory collapse or respiratory íaiiure. Onset of 
symptoms may be preceded by a latent period. Concentra- 
tions of 1% or more are irritant to the eyes. Treatment is 
symptomatic although dimercaprol or acetylcysteine 
therapy has been tried.

Rubber absorbs and retains methyl bromide and should 
not thereíore be used in protective dothing.

Reíerences1'10 to toxiãty oí methyl bromide induding 
reports of poisoning.

1. Chavez CT, tí a i Methyỉ bromide optic atrophy. Am J Ophthalmoi 1985: 
99: 715-19.

2. Langard s, tí aỉ. Fatal acddent resuỉtíng ỉrom mcthyỉ bromide poisoning 
ahcr /umigaúon of a neighbouring house: lcakage through sewage 
pipes. J Appl Toxicoi 1996; 16: 445-8.

3. De Haro L it a i Central and perỉpheral neurotoxic eííects of chronic 
methyl bromỉde inundcatloQ. J Toàcoỉ Qàỉ Taxial 1997; 35: 29-34.

4. Mỉchalodỉmicrakis MN. tí tứ. Death Io0owing intemlonal methyl 
bromidc poisoning: toxicologícaỉ data and ỉỉierarure revievv. Veí Hum 
Toxicol 1997; 39: 30-4.

5. Horowỉtz B2, tí al. An unusual exposure to methyl bromide leading 10 
ìataũty. J Taxùoỉ ơ in  Toxkoỉ 1998; 36: 353-7.

6. Lỉỉshỉa M, Gaviỉlov V. Central nervous System toxidty and carỉy 
peripheraỉ neuropadiy foĐowỉng đermaỉ exposure to methyl brontỉde. J 
Taaal ơm  Toxkol lOOO: 38: 799-601.

7. Yamano Y, tí aL Three cases of acute methyl bromide poỉsonỉng in a 
seedlỉng faxm ỉatnily. ỉnd Health 2001; 39: 353-8.

8. Roizey G. tí al. An unusual case oỉ methyl bromide poisoning. J Toxkoỉ 
cũn Ttnâai 2002; 40: 817-21.

9. Geyer HL tí aL Methyl bromide intoxỉcation causes reversíbỉe 
symmeơic brainstem and cerebeliar MRI ìesỉons. Neưrobgy 2005; 64: 
1279-81.

10. Breeman w. Methylbromide intoxỉcatíon: a dỉnical case stuđy. Adv 
Emerg Nun J 2009; 31: 153-60.

Naled
Brọmdilophos; Hanạn.
Dimethyl lj2-dibromo-2Z’<ithloroethyi phosphate. 
QH78r2C !Á P = 380.8 /
CÀS — 300-76-5.
UNII —  PAM1AI9KU1. :

Proíile
Naled is an organophosphorus insectỉdde used as a topical 
ectoparasiódde in veterinary practice.

Naphthalene ___
rtãhaiẽriỉ. Naữaleno^Naphthallnì, HaậrannH.^,  i-
- ể í o H 8 = 1 2 8 ’ Y ,  
C Ã S 9 1 -2 0 - í:c r r " ; . " r ’ . ..  1 ' ■
yNII —  2 ỉ6 6 ỊI0 U N .i  ■ " ' ”

Uses
Naphthaỉene has been used in lavatory deodorant discs and 
in mothballs. It has also been used as a soil himiganL

Adverse Eỉỉects, Treatment, and Precautions
Ingestion of naphthalene can produce headache, nausea 
and vomitìng, diarrhoea, prohise svveating. dysuria, coma, 
and convulsions. Less than one naphthalene mothball (200 
to 500 mg) may cause haemolysis. Ingestion of 5 to 15 g is 
considered lethal for adults and a dose as low as 74 mg/kg 
has proved íataí. In chỉldren ingestion o í 100 mg/kg is ỉethal. 
Doses as low as 2 g and 80mg/kg ingested over 2 days have 
proved íatal in young children. Treatment is symptomatic 
lavage may be conàdered ư the patient presents vvithin 1 
hour of ingestion. The vapour is irritating to the eyes; 
chronic exposure has led to cataract íormation. Haemolytic 
anaemia and haematuria leading to acute renal íailure may 
occur particularly in persons with G6PD deôdency. Blood 
transíusions may be requũed.

Pre^KMKy. Haemolytic anaemia in a neonate has bee 1 
atnỉbuted to inhalation of naphthalene by the mother 
duxing the tvventy-eighth week of pregnancy.1

1. Athanaskm Ai tí 4/. Hemoỉydc anemỉa ỉn a ỉemaỉe newbom ỉnỉai t 
whose motber ỉnhaled naphthaỉene beỉore deliveĩỴ. J  Peẩiatr 1997; 13* ỉ 
680-1.

P r e p a r a t i o n s
Propríatary Prepciratons (details are given in Volume B)
Homoeoporilic PiBporolions. Austrùr. Tartephedreel; Ger; 
Pulmo Bronchialcomplex.

Norbormide
McN-1025; Norbonmlda; Hop6opMMfl. . ,
5-[a-Hydroxy-a-(2-pyridyl)benzyl]-7-[a-(2-pyndyl)benzyli
dene]^,9,l(>-trinorborn-5-ene-23-clicarboximide.
C33Ha N3Ó3=S11.6
ã s  — 991-42-4.

Protìle
Norbormide is a selective rodentidde eữective against mo; t 
spedes of rats, in vvhich it produces extreme irreversibi ỉ 
peripheral vasoconsuiction. It is not very toxic to other 
rodẽnts.

Organophosphorus Insecticides
Insecticldas organofbsfòrados; Organofosforlu Insektisitler. 

Descriptìon. The organophosphorus or organophosphai ĩ 
insectíddes may be esters, amides, or thiol derivanves ( f 
phosphoric phosphonic. phosphorothioic. or phosphc - 
nothioic adds.
Reíerences.

1 . WHO. Otganophosphorus mscciiddes: a general introduction. Bmira - 
mental Health Criteria 63. Gencva: VVHO, 1986. Availăbie au http;//wm . 
iDchem.org/documems/ehc/ehc/ehc63,htm (accessed 19/07/04)

Adverse Effeờs
Organophosphoras insectiddes are potent cholinestera:: 
inhibitors and can be very toxic. This inhibitíon results i 1 
both muscarinic and nicotinic ehects with some centn 1 
involvement.

Toxic eữects may indude abdominal cramps, nausei, 
vomiting, diarrhoea, pancrcatitis. urinary m con tm ena , 
miosis or mydriasis. vveakness, respữatory distutbance , 
laduymation. increased salivatìon and svveating, brady- 
cardia or tachycardia. hypotension or hypertensior, 
cyanosis, muscular tvvitching, and convulsions. Som; 
organophosphorus compounds cause delayed neuropath'. 
CNS symptoms indude restlessness, anxiety, dizzines , 
coníusion, coma, and depression oỉ the respiratory t r 
cardiovascular System. Patients may e)fperience menu I 
disturbances. Inhalation or extemal con ta a  can cause loc 1 
as well as systemic eííects. s

Repeated exposure may have a cumulative effea thoug 1 
the organophosphorus insectìcides are, in contrast to th : 
chlorinated ỉnsectiddes. rapiđly metabolised and excrete 1 
and are not appredably stored in body tissues.

Reíerences1-12 to the adverse ehects and poisonin 5 
encountered with organophosphorus compounds such í s
insectiddes (induding sheepdips).

1. Minton NA. Murray VSG. A review oỉ organophosphate poisoniDg. Mi i 
ToxùdI 1988; 3: 350-75.

2. Karalhedde L. Senanayake N. Otganophosphorus Insecddde poisonin . 
Br J Anaesth 1989; 63: 736-50.

3. õrtũlk MA. et al. Anticholinesterase potsooÌDg in Tuikey—ditú ct. 
laborautry and radỉoỉogỉc evahutíon of 269 cases. Hum Exp Taxicol 199>; 
9:273-9.

4. WHO. Saỉe use 01 pesúddes: louneenth repon of the WRO expe t 
commỉttee on vector biology and control. WH0 Tech Rep Ser 813 199 . 
Avaiỉable au http://lỉbdac.who.int/ns/WHO_TRS_813.pdf (accesst 1 
24/07/08)

5. Casey p, Vale JA- Deaths trom pesúdde poisoning in Bngland and Wale : 
1945-1989. Hum Exp Tadat 1994: 13: 95-101.

6. Eyer p. Neurapsychopathological changes by organophosphon s 
compounds—a revicw. Hum Exp TaxĩCữl 1995; 14: 857-64.

7. Proudloot A. ed. Pettũũk poàmúnỊ: notes far the Ịuũlance c f medù 1 
praaitionen. 2nd ed. London: DoH. The Stationcry Office. 1996.

8. Steenland K. Chronic neurological effects of organophospha e 
pesdtídes. BDU 1996; 312:1312-13.

9. Bnnvn AA. Brix KA. Keview oí health consequences bom higb , 
buermeđiate- and low-íeveỉ exposure to organophosphorus nen : 
agents. JA fp l Taãcữ/1998; 18: 393-108.

10. Koksal N, cf </. Organophosphate intoxication as a consequence f 
mouth-to-mouth breathỉng bom an abeaed case. ơiesr 2002; 122:741 - 
1

11. Robens OM. Aaron CK. Management of acute organophosphon s 
pestidde poisoning. BMJ 2007: 334: 629-34.

12. Aardema H. et aL Organophosphorus pestidde poisoning: cases ai ỉ  
developmems. Neth J Ăíed 2008; 66: 149-53.

Treatment oỉAdverse Effects
Rapìd treatment for poisoning with organophosphon s 
insectỉddes is essential. Use ai gastric lavage may b ĩ 
considered if a substantial amount has been ingested withi ỉ 
I to 2 hours of presentation, unless the produa s

http://www.inchcm.org/documerus/
http://www.inchem.org/documcnts/chc/chc/
http://www.lnchem.org/documenu/hsg/hsg/big8i_e.btin
http://www.lnchem.org/documents/ehc/ehc/
http://l%e1%bb%89bdac.who.int/ns/WHO_TRS_813.pdf
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íormulated in a hydrocaibon solvent (as there is a high rìsk 
of fatal aspiration pneumonia). Contaminated dothing 
should be removed and the sldn, induding any areas 
contaminated by vomitmg OT hypersecretion, should 
receive copious and prolonged washing with soap and 
water. Contamination oí the eye iỉ treated by washing oi the 
conjunctiva. The patient shọuỉd be ưeated with atropine 
(see Poisonlng, p. 1311.3) and either pralidoxime 
(p. 1571.2) or obidoxime (p. 1566.3) and symptomatic 
ưeatment should be instituted. Diazepam is sometimes 
given; it may be necessary to give it parenterally in 
moderate to severe poisoning to control musde íasdcula- 
tions and convulsions; oral dosage in mild poisoning may be 
helpíuỉ in relievmg anãety. The patient should be observed 
for ágns oỉ deterioration due to delayed absorpdon.

Paraquat
Parakuat; napaKBaT.. . . 
1,1'-Dimethyl-4,4'-bipyridyldiytlum ion.
£ , j HmN ^ 1 8 6 Ì
CA5 — 4685-I4-7? ,
u m  — PLG39H7695. .

Paraquat Dichloride
Paraquat.dleloạiro de: riapaKBaT flnxnopnfl.
C 12H u a JN Ỉ=257r2
C Á ĩ —  191042-5.
u m  — 2KZ83GSS73. ........................

Uses
Paraquat ìs a contact heibidde yyidely used as the dichloride 
in agriculture and horticulture. Liquid concentrates are 
supplied in the UK only to approved users.

Adverse Effects
Concentrated Solutions o( paraquat may cause irritation, 
inũammatìon. and possibly blisteiing of the skin, cracking 
and shedding oỉ the nails. and delayed healing oỉ cuts and 
wounds. It is not signiScantly absorbed hom undamaged 
skin. A few {atalities have occurred after skin contact, but 
these appear to have been assodated vvith prolonged 
contact and concentrated Solutions.

Splashes in the eye cause severe inílammation, vyhich 
may be delayed £or 12 to 24 hours, comeal oedema, reduced 
visual acuity, and extensive superhdal stripping of the 
comeal and conjunctivaI epithelium, vvhich usually slotvly 
heals. Inhalation of dust or spray may cause nasal bleeding.

Paraquat vveedkillers available for use in domestic 
gardens contain 2.5% w/v paraquat, sometimes with other 
herbiddes such as diquat. While this strength of paraquat 
can cause nausea and vomiting as well as some respiratory 
changes when ingested, it is not considered to be a lethal 
íotm.

Most of the cases of severe poisoning Eollovv the ingestion 
or sometimes injecúon oỉ the concentrated lorms oỉ 
paraquat herbidde (20% w/v), the distribution oỉ which is 
restricted to agriculturalỉsts and horticulturalists. Ingestion 
o t or dennal exposure to small amounts oỉ concentrated 
paraquat may result in severe pulmonary fibrosis and death 
vvithin 24 hours. A dose of 10 to 15mL of the concentrate 
(20% w/v) is considered to be lethal. Most, but not- all 
patients who ingest 20 to 40 mg of paraquat ion/kg (7.5 to 
15 mL of the concentrate) die vvithin 2 or 3 vveeks after 
ingestion. Ingestíon oi doses oi more than 40 mg oí paraquat 
ion/kg (more than 15 mL of concentrate) usually results in 
death vvithin 1 to 7 days aíter ingestion. The irritant eííects 
of paraquat are reAected in oesophageal ulceratỉon and 
gastrointestinal effects. There is widespread organ damage. 
most notably involving the kidneys and lungs. In such 
poisoning death is vinually certain and occurs rapidly.

Preparations of paraquat may contain an emetic or a 
laxatíve and some contain a malodorous agent to deter 
ingestìon.

General reỉerences1'9 conceming paraquat toxidty and 
its ưeatment.

1. WHO. Paraquat and dỉquat. Environmenial Health Crừeria 39. Genev*: 
WHO. 1984. Availibỉe au http://www.mchem.oig/doaunems/ehc/ehc/ 
ebc39.htm (accessed 26/04/04)

2. Bỉsmuth c  etaL  Pvaquat poísonỉng. Druý Saýety 1990; 9: 243-51.
3. Pond SM. Manỉỉestatỉons and roanagemeni ữỉparaquat poúoning. MedJ 

Auữ 1990; 152: 256-9.
4. Paraquat health aod saíety guỉde. Health anẳ Safety Guide 51. Geneva: 

WHO, 1991. Available au http://www.inchem.oif/doaimems/hsg/hsg/ 
hsg05Uitm (accessed 26/04/04)

5. WHO. Saỉe ù$e of pesdddes: íouneentb report o( the WH0 expert 
committee MI vector bỉoỉogy and control. WH0 Tech Rep Ser 813 1991. 
Avaỉỉabỉe au http://libdoc.who.inƯtrs/WHO_TRS_813.pdf (accessed 
21/07/08)

6. Proudỉoot A, ed. Eestìàde poũanm$: notes Ịor the guidana of medical 
pracàtìơtưn. 2nd ed. London: DoR. The Statỉonery Office. 1996.

7. EddLestm M, et ai. Prospects for treannent oi pãraquat-lnduccd lung 
ũbrotis with ỉmmonosuppressỉve drugs and the need for bener 
prediaỉon oí outcome: » systematỉc revỉew. Q J Med 2003; 96:809-24.

8. Ữtnỉs-Oỉiveỉni Rỉ, et aỉ. Paraquat poỉsonỉngs: mechanỉsms oi hing 
toxidty, dỉnicaỉ ỉeatures, and treatment O iĩ Rev Taxkữi 2008; 3& 13-71.

9. Chen HW, tí al. ỉntravenous paraquat poisonỉng. J Oửn Med Assoc 2009; 
72: 547-50.

Treatment of Adverse Effects
Ạỉter contact with paraquat, contaminated dothing should 
be removed and the skin vvashed with soap and water. The 
eyes, ư splashed, should be inigated; later topiqal therapy 
may involve the symptomatic use oỉ antibacteiialỉ or 
corticosteroids.
. There is no spedfic treatment ỉor paraquat poisoning and 
the Immediate alm is to remove or inactỉvate the paraquat. 
Aỉthough the beneât oỉ gastric decontamination is 
unceitain. ư the patìent presents less than 6 hours aỉter 
ingestion the initìal management involves giving an oral 
adsorbent, preỉerably activated charcoal in a dose of lOOg 
and ỉolỉovvẽd by 50 g every 2 hours for up to 6 houis post 
ingestion. R illert eaxth and bentonite have been used as 
altemative oral adsotbents. When none of these adsorbents 
is available. a suspension of day or of uncontaminated soil 
should be considered iỉ medỉcal attention is likely to be 
delayed. An osmotic laxatỉve may be used with the first dose 
of the adsorbent ỉn order to hasten bowel evacuatíon and 
prevent obstruction due to the adsorbent. Patients may 
requỉre ữitensive supportive therapy, but oxygen should 
not be given inirially as it appeats to enhance the pulmonary 
toxidty oỉ paraquat; however, it may be needed in later 
stages as pait oỉ palliative care.

Methods aimeđ at hastening eliminatìon such as ỉorced 
diuresis. peritoneal dialysis. haemodialysìs, and haemo- 
períusion have been tried but the first three appear to be 
ineỉlective and results vvith the last method have varied; no 
method is of proven value.

For some general reíerences conceming the ưeatment of 
paraquat toxidty, see under Adverse Hỉỉects, above.

Once paraquat has been absorbed. moderate to severe 
poisoning may result ìn acute renal ỉailuie, hepatitís, and 
pulmonary ăbrosis; death may occur aher 2 to 3 weeks. 
Pulse therapy with cydophosphamide and methylpredniso- 
lone might be of beneht in such patients but not in those 
with hilminant poisoning.1-2 Delayed management with 
such immunosupptessive regimens has been described;3 
however, use of sừolimus has proved unsuccesshil in 
another case.4

1. Un J-L. ít al. Pulse therapy wiib cydophospharaide and mohyl- 
prednisolonc in padenta with modeiaie to severẽ pataquat poisonỉng: a 
preiiminary report. Thcrax 1990: SI: 661-}.

2. Un fí al. A prospcctỉvc dinical trỉaỉ oí ptdse chcrapy with 
glucocorácoid and cydophosphamide in modente to severe paraquat 
poĩsoned padenu. Am J Rrspir Crit Cart MU 1999; 159: 357-60. 
Cortcction to the dose ot cydophosphamide. ĩb\d. 2001; 163: 292.

3. Desauha A. rt ai. Delayed immunosuppressive tnatment in llfc- 
threatening paraquat ingestion: a caae report. JM td Taâcot 2009:5:76-9.

4. Loremen -ỈM. a  aL Failed lescoe therapy with tapamydn atter paraquat 
ĩntoxication. Om Taxicol 2010; 48: S4-6.

Parathion
Paratiỏn; riapaTOOH.
0 . 0 -Diethyt CKrniứophenyl phosphorothioate.
C ioH u NOsP S = 2 9 Ú
CAS — 56-38-1 V
UNII — 61G466064D.

ProẠVe
Parathion is an organophosphorus insectitíde (p. 2158.3) 
that has been used in agriculture and horticulture. Its 
metabolite diethyl nitrophenyl phosphate (paraoxon) 
contributes to its toxidty.
Reíerences.
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Pentachlorophenol
PCP; P enta; P é n tì tíọ ro fe n o l;  neH TaxnopệeHQn. 
Q H a sQ =2Ị563;

C A S ĩrr 87 -86-5  . - - •
UNÌÌ— D9BSŨ0SE4T. ■ -

NƠTE. The name PCP has also be en used as a synonym ỉor 
phencydidine hydrochloride (p. 2587.3).

Uses
Pentachlorophenol has be en used mainly as the sodỉum saỉt 
(CtCljNaO = 288.3), as a preservatìve fór a wide range oí 
industrial and agricultural Products, induding wood and 
other buildỉng mateiials, textiles, glues, and starch. It bas 
also be en used ỉor the control oỉ sũme and algae, and as a 
mollusddde, ỉungidde, and herbidde.

Adverse Eữects, Treatment, and Precautions
Pentachlorophenol may be absorbed in toxic amounts 
through the skin or by inhalation, as well as by ingestion. 
ĩ entachlorophenol and its aqueous Solutions are irritant to 
the eyes, mucous membranes, and to the skin. and may 
produce caustic bums. The systemic eỡects are due to 
uncouplỉng oỉ oxidatíve phosphorylation with consequent 
stúnulation of cellular metabolỉsm. Acute poisoning with 
pentachlorophenol ỉncreases metabolỉc rate, leading to 
raised temperature with copious svveating and thirst 
restlessness, fatigue, increased rate and depth oỉ respiration, 
and tachycardia. There may be abdominal pain and nausea, 
and death has occuưed hom respiratoiy ỉailure. Symptoms 
of subacute or chronic poisoning indude hyperpyrexia and 
CNS, haematological, renaL reproductive, respiratory, and 
skin disorders.

Treatment is symptomatic Raised body temperature 
should be treated by physical means; the use of anripyretics 
is not recommended since they can increase toxidty. 

Reviews1"5 of the toxidty of pentachlorophenol.
ỉ. Health and Saíety Execưtive. PenuchỉorophenoL Taxừity Rcview 5. 

London: HMSO, 1982.
2. WHO. PenuchlorophenoL Environmentaỉ Health Qrtíeria 71. Geneva: 

WHO, 1987. Avallable au http://www.inchein.org/doaiments/ehc/ebc/ 
ehc71Jian (accessed 26/04/04)

3. PentachỈMophenol Health and saỉety guide. Health and Saýtty Cuide 19. 
Geneva: WHO, 1989. Avaũable au http://www.lndiem.OTg/documents/ 
hsg/hsg/hsg019Jum (accessed 26/04/04)

4. iorens PG, Schepens PJC Human pentachỉorophenol poỉsonỉng. Hum 
Exp Taáal 1993; 12: 479-95.

s. Proudỉoot AT. Pentachloropbenol poỉsonỉng. T m a ỉ Rev 2003; 22:3-11.
There have been reports oí malignant neoplasms,1-2 

aplastic anaemia.1 pancreatitis/ intravascular haemolysis,5 
and urticaria6 assotíated with expostưe to pentachỉorophe- 
nol.

1. Greene MH, et aL Pamiỉỉaỉ and sporadỉc Hodgkỉn's dỉsease assocỉated 
wỉth occupatiooaỉ wood exposure. Lancet 1978; ih 626-7.

2. Hardeỉỉ L. Mattgnam lymphoma of hỉstỉocytíc type and exposure to 
phenoxyacetỉc ãcíds or chỉôrophenoỉs. Lancet 1979; ỉ: 55-6.

3. Roberts HJ. Aplastk anemii đue to pentadilorophenoL N Engl J  Med 
1981; 305: 1650-1.

4. Cooper RG, Macauỉay MB. Pemacblorophenol pancreatỉtis. Lancet ỉ 982; 
I: 517.

5. Hassan AB, ứ  ai. Intravascular haemolysis ỉnduced by pentachỉor- 
ophenoL BMJ 1985; 291:21-2.

6. Kentor PM. Urtícaria ỉrom contaa wỉth pemachỉorophenate. JAMA 
1986; 256: 3350.

Pharmacolãnetics
Pentachlorophenol may be absorbed aỉter ingestion or 
inhalatìon or through the skin. Aíter ingestìon, the majority 
of a dose is eliminated in the urine as unchanged 
pentachlorophenol and itỉ glucuronide, with small amounts 
appearing in the ỉaeces.

P e r m e t h r i n  (SAN, U SAN , riN N i

Perméthrine Permethrinum; Permetriini; Permetrin; Permè- 
trina; Permètryna; riepMSTpMH.
3-Phenoxybenzyl (1 (?S3ffSH 1 RS3Sff)-3-(2,2-dichlorovinyl)- 
23-dimethylcyclopropanecarboxylate.
C21H 2 0 a Á = 3 9 1 3  . ; ;
CÃ5 —  52645-53-1. -
A K  —  P03AC04. ■;■■■
A T C V et —  QP53ẠC04: 
u m  —  509F88P9SL '■■■

ProfíỊe
Permethrin is a pyrethroid insectidde (see Pyrethrum 
Plovver, p. 2161.1). It is used in the treatment of head 
pediculosis (p. 2147.3) as a 1% application; there have been 
signs oỉ resistance. It is also used as a 5% cream !or pubic 
pediculosis (p. 2147.3) and as an acaridde in the treatment 
oi scabies,(p. 2148.1).

Peimethrin is also used as a topical eaoparasitidde in 
veterínary pracdce and as an agricultural, hortícultural, and 
household insectidde.

Peimethrin is active against mosquitoes and is vvideỉy 
used for the impregnation oỉ bednets and curtains in the 
control oí malãria (p. 644.1). It is also actíve against 
blackũies in the adult and larval stages and is used for the

The Symbol t  denotes a preparation no longer activdy marketed

http://www.mchem.oig/doaunems/ehc/ehc/
http://www.inchem.oif/doaimems/hsg/hsg/
http://libdoc.who.in%c6%aftrs/WHO_TRS_813.pdf
http://www.inchein.org/doaiments/ehc/ebc/
http://www.lndiem.OTg/documents/
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Iarvíddai treatment oỉ rivers in the control of onchocerdasis 
(p. 147.2). It is also active against tsetse Aies.

Permethrin is suitable for aircraỉt disinsection. 
References.

1. WHO. Permethrin healtb and saíety guide. m s  Btalth and SaỊíty Guide
33. Geneva: WHO. 1989. Avaúable It: http://www.inchém.01^/ 
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Porphyria. The Drug Database ỉor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Sweden, classihes petmethrin as 
probably not porphyrinogenic it may be used as a drug of 
first choice and no precautions are needed.1

L. The Dnig Dattbase ỉor Acute Porphyria. Avaỉỉabỉe »n hrtp://www. 
diugs-porphyrU.org (accessed 26/10/11)

P r e p a r c i t i o n s
Proprietary PĩBpcuuhons (details are given in Volume B)
Singlo-mgrodient PreparaHons. Arg.: Assy Crema de Enjuague; 
Assy Espuma; Assy Tratamlento ỉntegrab B-Jen; Blum; Capitís: 
Dermopen Pripi; Hairclin: Helpp; Kinderval: KvvelU Nopucỉd: 
Pedicrem; Pelo Libre; Quitoso NF; Witty; AustroL: Lydean Pyri- 
íoam; Quellada; Auĩtrừr. Inỉectoscab; Belg.: Mouslđto Textílet; 
Níx; Zalvoi7 Braz.: ơean Hair: Keltrina; Kwelt Nedax PIus; 
Nedax; Pediletan Pennetrina; Piodrex; Pioletal- Piosan; Canad.: 
Kwellada-P: Nix; Chũc. Kilnits: Nolais: Cz.: Iníectoscab; Denm.: 
Nĩx; Pin.: Nlx; Pr.: Biovectrol Tissu; Cinq sur Cinq; Insea 
Ecran; Mousticolognet; Parapouxt; Phannavoyage Mousti- 
quaứes; Ger.: InỉectoPedicuU Inỉectoscab; Gr.: Nix; Hong Kong: 
A-Scabs; Quellada; Hung.: Iníectoscab; ĩndia: Clearkin; Endlic 
Jolice; Medilice; Merisoh; Metper; Mityscab; Monoscab: Periice; 
Permite; Indon.: Scabúnỉte; Irt.: Lydear Israel: Lydear; Míte- 
Xf; New-Nok; Zehu-Zef; Ita l: Nix; Pre Clean Mom; Scabiadd; 
Srabianil; Mđlaysũr. A-Scabs; Mac.: Novo-Herklin 2000; Scabi- 
san PIus; Scabisan; Neth.: LoxazoU Norw.: Nix; NZ: Lydenn; 
Pyrifoam; Phữipp.: Kwell Reíormulated; Undell; Pyriỉoam; PoL: 
Iníectoscab; PorL: Nix; Quitoso; Au.: Nittyíor (HnrrH<ị>op); Nix 
(Hhxc); S-A/r.: Lydear; Skabỉ-Rid; Spàn: Penne-Cure; Sarcop; 
SwaL: Nbq Swite; Loxazol; Turk.: And-Scab; Kwellada; Nik- 
sen-b Zalvon UKi Lydear Creme Rinse; Residex P55; ukr.: Nit- 
tyíor (Hhtihộop); Pennin (IlepMHH); USA: Actìdn; Elimite; Nix; 
Venez.: Piokil Plus.
Mallhngradhnt Praporalíons. Arg.: Bendl Scab; Detebendỉ Nít; 
DetebendL’ DetebendU Hexa-Defital Plus; Hexabendb Kinder- 
val Max; Para PIus; PeibeU PeimecU; Belg.: Para Plus; Sham- 
poux-ị-; Fr.: Altopout; charlieu Antí-Pouxt; Para PIus; Pyre- 
ũort; Pyreũon Gr.: Para-plus; Inditc. Escab Plus Israel: Para 
pius; ItaL: Antiscabbìa CM; NZ: Active Du ty with Sunscreen; 
Active Duty; Para Pius; Rus.: Para PIus (Ilapa Ibnoc); S.Afr.: 
Nitagon; vitr.x Para Plus (Ilapa nmoc).

P h e n o t h r ín  IBAN. riNNỊ
íenotnnr Penotrina;: Phénothrme; Phenothnnum; S-2539;
(CeHOTpMH.
3-Phenoxybenzyl 0  RS,3ftS)-(1 /?S,3S/?)-2I2-dimethyÌ-3-(2- 

: methylpróp-1 -enyDcyclopropanecarboxylate.
C 23H *ỏ3=^5Ó 5 .. - .
CAS —  26Q02-8Ơ-2. - '
ATC— P03AC03'. ‘ - « : '
ATC Vềr— QPS3AC03: ’ -
UNU' — 7Ọ7484X33X. '  -

Proíile
Phenothiin is a pyrethroid insectidde (sce Pyrethrum 
Flower, p. 2161.1). it is used ỉor the treatment oi head and 
pubic pediculosis (p. 2147.3) as a 0.2% alcoholic or 0.5% 
aqueous lotíon, or as a 0.5% alcoholic ỉoam; as with 
pennethrin there have been ãgns oỉ resistance.

Phenothiỉn is also used in veterinary practice as a topical 
ectoparaátídde. as a household insectídde, and for the 
disinsection oỉ public areas and aircraỉL 
Reíerences.

1. WHO. d-Phenothrin healỉh and saỉety guide. ữCS Htalíh and Saỷèty GtàA 
32. Geneva: WHO, 1989. Avaỉỉable at: http://www.inchein.org/ 
documents/hsg/hs8/hsg032Jittn (aocessed 26/04/04)

2. WHO. đ-^ienothrixL Environmtntal Heaiih Criuriứ 96. Geneva: WHO, 
1990. Availabỉe at: http://www.indiem.org/docuinents/ehc/ehc/ehc96. 
htm (acoessed 26/04/04)

Aircraft (feinsedion. Reíerenccs.
1. Rns>ellBC.PatonR.In-fllght(fisiiisectionasanefficacíousproceduiefbr

prevendiig intenutíonal tnnspoit of insects of pũbllc beallh 
hnportance. Bull WHO 1989; 67: 543-7.

P r e p a r a t i o n s
Propríatary Pnpareboni (details are given in Volume B)
SingỂi íngradwn> Praparcilions. Arg.: Nopudd MC; Sumo; Cz.: 
Paraádose; Pr.: Itax Antipoux; Item Antipoux; Parasidose; Gr.: 
Ivaliten; Pubex; Sitem; Venatren; IrL: Pull Markst; Headmas- 
terỷ; Israet Sof-Soff; ItaL: Cmzzy Shampoo Pôtenziato alla 
Sumitrma; Mediker; Mom Geb Mom shampoo Srh in m a; Neo 
Mom; Ottodd; M tx.: Herklin NF; Mon.: Hegon ]VZ: Pull Marks;

Parasidose; Port: Paiasidose; Rus.: And-Bit (AttTH-BBT)t; ỉtax 
(Hiaxc); Parasidose (Hapa3Ỉm03); Turk.: Anti-Bit; UK: Pull 
Markat; USA: Pronto.
)É lfri yedàn) Proparotìons. pr.: A-Pan Gr.: Cif Candỉoli; ItaL: 
Neo Mom; Mex.: Herklin NF. . ■

P h o s m e t  IBANI
J:osmet<&Tanc3<ịx3c;OocMet. . - ' r L ’ 
'OX^Dimetìiyl phthalimíâornethỷì'’ pnosphorc^ị^raầé;! J^v, 
CnH12N04PS2=3Ị7J , o , ; - , « . ỉ  .. -
CAS —  732-11-6. . . .  ọ, , - .■ . -
ATCVet — QP53AF06; QP53BB03. ~ -
lUNII — .VN04U540Y. - -  > .

PrọốVe
Phosmet is an organophosphorus insectidde (p. 2158.3) 
used as a systemic ectopaiaátidde in veterinary pracdce; it 
is applied topically to the host animal. It has also be en used 
in agriculture and horticulture.

P h o x im  IBAN, p/NN/
Bayer-9053; Foksiimi; Foxim; Foxima; Phoxime; Phoximum;
OoKCMM.'..
2-(Diethoxyphosphinothioyloxyimino)-2-phenylacetonitrile.
C,2H,5N203PS=2?a3

.CAS—  1481&18-3.
ATC Vet — QP53AP01.
UNII—  6F5V77SVPO.

PpoRỊe
Phoxứn isan organophosphorus insectidde (p. 2158.3) used 
as a topical edoparasitidde in vetennary practíce. It is also 
used for the larviddal ơeatment of rivers in the conffol of 
onchocerdasis (p. 147.2).

P ip e r o n a l
Heíioơopin; Heliotropịna; Piperonylaldehyde; nnnepoHan. 
|^;Bénzodioxole-5-carboxaldehyde.
CeH6Ọ3=150.1 
CAS— 120-57-0.
UNỊI — KE109YAK00.

Piperonal is used as an insed repellent against head lice (see 
Pediculosis, p. 2147.3).

P r e p a r a t í o n s
Prop/ietary Preparations (details are given in Volume B)
Sảigle inyeđent Preporalions. UK: Rappell.

P ip e r o n y l  B u t o x id e  ỊBANị ___
Piperonil Butoksit; Piperonilo, butóxido de; riiìnepOHMnõy-

5-[2-(2-Butoxyethoxy)etho>ựmethy Ũ-6 -propyl-1,3-benzo- 
ậioxole.'"......... ......

Pharmacopoeias. In BP(Vet).
BP(Vet) 2014: (Piperonyl Butoxide). A yellow or pale 
brown oily liquid. Very slightly soluble in waten misdble 
with alcohol with chloroíorm, with ether, and with 
Petroleum oils.

Hperonyl butoxide is used as a synergist for pyrethrin and 
pyrethroid insectiddes. Mixtures oỉ piperonyl butoxide and 
pyrethrins or pyrethroids are used in the treatment of 
pediculosis (p. 2147.3).

Hperonyl butoxide is considered to cause a variety of 
gastrointestinal effects as well as mild CNS depresáon.

P r e p a r a t i o n s
-Prepriatory Praporabons (detaiỊs are given in Voỉume B)
MukMngrednnt PraporoHonii Arg.: Deca-Scab; Hexa-Defital NP; 
Iimpadd; Nopudd Compuesto; Nopudd Rapida; Para Piojidda; 
Para Plus; Scabiodenh; AustraL: Banlice; Paralice; Bdg.: Para 
PIus Para; Shampouxt; Braz.: Deltadd Pỉus; Canad.: Lice KOI- 
ing; Pronto; R & Cf; R & C; ơtũe: Launob Pr.: Altopout; char- 
Beu Anti-Pouxt; páua Plus; Para Spedal Poux; PyreAorh Pyre- 
flor Spray-Pax; Spregal; Ger.: Goldgeisc Jacutin; Spregalt; Gr.:

Eice-Bnc Mom; Para-plus; Runde; Spregab Israet Acardus ; 
Kin Sofff; Para plus; ItaL: Baygon; Cruzzy; Mllice; Sinezai; 
Neth.: Para-Spedaalt; Spregal; ỊVZ: Para pỉũs; Rus.: Para Plus 
(ĩlapa rimoc); Pedilin Ko (ílemuraH Ko)t; Spray-Pax (CnpeD- 
IBUDC); Spregal (Cnperam); s^ự r.: Nỉtagon; Sprept Turk.: 
Kwdl-ft UK Porteiog; Prevent; Ukr.: Para Plus (Ibpa nmoc); 
Pedilin Ko (ĩleAH/iHH Ko)-f; Spray-Pax (Cnpefl-IIa*c)t; Spregal 
(Cnperam); USA: Blue; Lidde; Pronto; Pyrinyl IU Pỵrinyl Plus; 
RID; Hát.

P ín m ip h o s - M e t h y l
Metilplrirnifós; Pyrimiphos Methyỉ; nnp«MM(ị>oc-MeT)«i.' ' 
G-2-Diethylamino-6-mẹthyfpyrimidin-4-yl Ơ.O-dimethy1 
pbosphorothioate. '
C„H2dN3O3PS=3053 .......  ■■
CAs — 29232-93-7.
UNII — 2VQZ4PK54&

Pro/ị7e
Phimiphos-methyl is an organophosphoms insectídd! 
(p. 2158.3). It is used in agriculture and domestically.

P r o p e t a m p h o s  IBANI
Propetamfos; Propetamfós; riponeTaMỘoc
ísopropyl (£)-3-[(ethylamino)(methoxy)phosphinothio-oxy
but-2-enoate.
Ci0HmNO4PS=2813 
CAS — 31218-83-4.
ATC Vet — QP53AP09. 
um  —  G4A07F635U.

Protile
Propetamphos is an organophosphorus insecticid ỉ 
(p. 2158.3) used as a topical ectoparasitidde in veterìnai / 
practice.

P r o p o x u r  IBANI 
riponoK cyp.
2Ásopropoxyphenyl methylcarbamate.
C n H isN ^ ÌÒ ^
CAS —  114-26-1. .
ATC Vet -r̂  QP53AE02: -
UNII —  8PH029TL73.

Prọfíle
Propoxur is a carbamate insectidde (p. 2149.3) used as a 
topical ectoparasitídde in veterinary practice. It is also use d 
as a fumigant in agriculture.

\

P r e p a r a t i o n s
Proprietary Praparalions (details are given in Volume B) 

Mubi-ingredỉent Preparotions. ItaL: Baygon.

P y r a c ì o to s

.R ir^ ọ fỏ s ;.n M p a K n ọ ộ o c
:WSItlộrji{,4-ChlorDphenyl)pyrazol-4ryl. 0-ethyl S-prop>i 
phcỊ^hoírôthiĐaie^ ‘a-.u’ -‘n í:
C,4H-HâNAPS=3603 '■ -
Ò Ặ r 77458-01-6:

ProfiỊe
Pyradoíos is an organophosphorus insectidde (p. 2158.:) 
used for the larviddal ơeatment of rivers in the controỉ I ỉ 
onchoceràaás (p. 147.2).

Pỵradostrobin
n n p aK n o crp o ô v iH ..
Methyl. 2-[l-(4-chíorophenyl)pyrazol-3-yloxymethyl]-N 
methoxycarbanilate.
§ ^ ị a C ^ Ì Ó 4= 3 8 7 3  :
CÁS — 175013-18-0. 
ụ m  ~  pJW8M90X!H. '

Protìle
Pyradostrobin is a hmgidde used ỉor the treatment ard 
control of hingal pỉant disease.

All cross-reíerences reíer to entries in Volume Ả

http://www.inch%c3%a9m.01%5e/
http://wwwJnchan.oi8/dociiiiKms/ehc/ehc/ehc94
http://www.inchein.org/
http://www.indiem.org/docuinents/ehc/ehc/ehc96
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Pyrethrum Flower
ơirýsanthème^Irisectlci.dẨ Darri^tiãn: tnse^õqyvẽrs; Ãpr/ỉlK 
pelitre; Flor(. áẹỉ pretra;2lnseai,;Fla«ers ^qsekíẽỊpblũtèòi;

' Piretró; Pyrethri. Elo3̂ L^ếiw'/íỉo^uS^ahMâT«oì«tẫfị^ỉ^  
'CAS%'8Ũ03-&y&rkfitâmÙ2Í-2Ĩ4(pỉ^nniỉC] 21-29;$ 
(pyrethrin II); 2S4Õ2-06& (dnerinẺTỈuảmõnễrm^t^P
A ĩ e ^ n ụ c ộ
ATC 'v è r ^ Ó P S Ỉ Ầ ệ ổ Ị T tỉ^ ĩ .ĩõ - '-  *■ 'y ■-* - " '4 
ATC Herb — HP03ÃCẾ00t (Tanaceturr) cineranifoliunv íknveiìị, 
HP03BA50ỖỈflanacetunv,ciheranifoiiurn: fíower). p i&Ặ 
UNÍI ;— ' ~CGF76TR7Xồ -(Tanãcetũm  cir>erariifoliumH 

:ZUMO6L9Ộ^’( ^ ịtíljw m é x tr a 0 .- .^ '- ^ i , :$ r X ịà

Pharmacopoeias. In BP(Vtt), vvhich also indudes the 
extract.
u s  includes only the extiact.
BP(Vet) 2014: (Pyrethrum Flower). The dried flowerheads 
of Chrysanthemum ánerariaefolium  containìng not less than 
1 % of pyrethrins of which not less than one-halỉ consists of 
pyrethrin I. It has a faint but characterístic odour.
BP(Vet) 2014: (Pyrethrum Extract). An extraa prepared 
from Pyrethrum Flower. It contains 24.5 to 25.5% of 
pyrethrins, of which not less than halí consists oí pyrethrin 
I. A dark olive green or brovra viscous liquỉd or. u 
decoloujnsed, a pãie amber liquid. Store in a well-filled 
Container. Protect ừom light. It should be thoroughly stirred 
beíoreiĩse.
USP 36: (Pyrethrum Extract). A mixture of three naturally 
occurring, closely related insectiddal esters of chrysanthe- 
mic add (pyrethrins I: jasmolin L đnerin L and pyrethrin I) 
and three dosely related esters of pyrethric add (pyrethrins 
IL jasmolin n, dnerin n, and pyrethiin n). The rado of 
pyrethrins I to pyrethrins n  is not less than 0.8 and not more 
than 2.8. It may contain pigments characterisdc oí 
chrysanthemum spedes, triglyceride oils, tetpenoids, and 
carotenoìd. Ít may also contain suitable solvents and 
antoxidantỉ. It contains no other added substances. It is a 
pale yellotv liquid having a bland, flowery odour. Insoỉuble 
in waten soluble in liquid paraffin and in most organic 
solvents. Store in airtight containers. Protect from lighL

Ịưsẹs
Pyrethrum flower is mainly used for the preparation of 
pyrethium extracts containing a mixture of chiysanthemic 
add and pyrethric add esters (pyrethrins I and n).

Pyrethrins in the ỉorm o í pyrethnun extract have a long 
history oỉ use as insectiddes. Pyrethrum is rapidly toxic to 
many úisects. It has a much qnidcer knock-dovvn eữect than 
doíenotane or lindane, but it is less persistent and less 
stable. Its action can be enhanced by certain substances su ch 
as piperonyl butoxide (p. 2160.2), and pyrethrins with 
piperonyl butoxide aie used dinically in the ưeatment of 
pediculosis (p. 2147.3).

Pyrethroid insectiddes (synthetic analogues of pyre- 
thríns), su ch as permethrin and phenothrin, are also used 
dinically; deltamethrìn and permethrín are among those 
used for the vector control oỉ malaria.

Pyrethrum, pyrethrins, and pyrethroids are used as 
topical ectoparasitiddes in vetednary pracdce and as 
agiicultural, horticultural, and household insectiddes. They 
are also used in total release foggers (or 'bug bombs'); 
pestidde Products that release theừ contents at once to 
(umigate an area.

Pyriproxyíen
r|ịịnpr£wỉfeno^ril^proksiféẹni; ‘ f^ỉproxífẻni* ,pynpróxifène;
, ỊVri|^ôxỉifeciutn;~Pyĩlpre?tyfenoi. Ryriprojyfenurr  ̂- Sí9318i St5 
31183; Ọ^MnpOKỌiộeH. '  , -f'hx.vír.- 

-•2-[í^ẽthy|-2-(4-phenoxyphenoxy)ethoxỹ]pyriàine.-,-rr: ‘1
CjoH19N0^321.4 . ; •
CAS —  95737-68-!

‘A T C yéị^Ọ P 5 3 Ầ X 2 3 . t  - ̂ 2»

Proíile
Pyriproxyíen is used as a topical ectoparasitidde in 
veterinary piactice.

Red Squill
Estíia; Bquila; Mopcxoă ílyK. . ’
CAS'-^ 507-60-8 (ĩcilliroside) • ■ .

Proỉịle
Red squill is a red variety of Urginea maritìma, which 
contains, in additỉon to cardiac glycosides, an active 
prindple, sdlUroside. It is very toxic to rats and has been 
incoiporated in rat poisons; it has neurotoxic and 
cardiotoxic properties.

P r e p a r a t i o n s

Proprietary Preparations (details are given in Volume B)
Homoeopathic Preporotions. Austrìec. Berberis Cosmoplext; 
Ger.: Asthmakhell N; Cardioject; Ncth.: Asakell.

Resmethrin
Resmeừina; PecMerpMH.
5'Benzyl-3-fufỹlmethyl (1/ĨS3ftSHlft53S/?)-23-dimethyl-3-{2- 
methylprop-1-ènyĐcýdopropánecarbaxyiate: ' 
^ 2 * 0 5 = 3 3 8 . 4  ■ '  1 - ' •
CAS— 10453-86-8.

Proỉile
Resmethrin is a pyrethroid insectidde (see Pyrethrum 
Flower, above) used in veterinary practice for the control of 
ectoparasites in the environment. Resmethrin is also used as 
an agricultural horticultural, and household insectidde. 
but is not synergised by pyrethrum synergists su ch as 
piperonyl butoxide (p. 2160.2).
References.

1. WHO. Resmethrins. Environmmtal Health Qiteria 92. Geneva: WHO, 
1989. Avalỉable au http://wwwjnchem.org/documcms/ehc/ehc/ 
ehc092Jitm (accessed 26/04/04)

2. WHO. Resmethrins heahh and saíety guide. IK S Health and Sđfety Guiấe
25. Geneva: WHO. 1989. Avaiỉabỉe at: http://www.inchem.org/ 
documents/hsg/hsg/hỉg02SJum (accessed 26/04/04)

Rotenone
Rotenona; Rotenonum; PoTeHOH.
(2/?,6a5,l 2aS)-l ,2,6,6a,12,12a-Hexahydro-2-isopropenyl-8,9- 
dimethoxychromeno[3,4-b]furo[2,3-b]chromen-6-one. 
Cb H2j0 6=394.4 
CAS — 83-79-4.
UNII — 03L9OT429T.

Adverse Eữeds and Precautions
Pyrethrum is irritant to the eyes and mucosa. Hypersensi-
tívity reactions have been reponed.

Reícrenccs1'* to the potential for toxidty of pyrcthrin 
and pyrcthroid inscctiõdes.

1. Ray DE. Forshaw PJ. Pyrethroid msectitídes: poísoning syndromes.
synergỉes. and therapy. J Taxkoi ơừt Texicoỉ 2000: 95-101.

2. Batexnan DN. Management of pyrethroỉd exposure. J Taxữoỉ dùi Toxừot
2000; 107-9.

3. Brađberry SM. tí. ứL Poisonỉng due to pyrethtoids. Toxừol Rev 2005; 24: 
93-106.

4. Proudỉoot AT. Poisonỉng due to pyrethnm. Taxieol Rev 2005; 2 1 0 7 -1 3 .
5. Ray DE Pry JR. A reassessment oỉ the neurotoxidty o/ pyrethroid 

inséctiddes. Pharmacoỉ Ther 2006; 111: 174-93.
6. CDC. IQnesses and ỉnjuries reỉated ỈO total rdease íoggers—eight States, 

2001 2006. MMWR 2008; 57: 1125-9.

Proíile
Rotenone is a non-systemic inseaidde used in agTiculture 
and in horticulture.

Rotenone is the active ingredient of derris (the dried 
rhizome and roots of Dtrris illipiica■ also known as tuba root 
or aker-tuba) and of lonchocarpus (the dried root of 
Lonchocarpus utilừ; also knovvn as cube root, timbo. or 
barbusco). Powdered ỉorms of derrìs and of lonchocarpus 
have been used as insectíddes and fish poisons.
Reíerences.

ỉ . WHO. Rotenone Health and saíety guỉde. iPCS Health anÂ Safety Guide 73. 
Geneva: WHO. 1992. Avaỉlable ai: http://www.mchem.org/documents/ 
h^/hsg/hsg0?3.htm (accessed 26/04/04)

P r e p a r a t í o n s

Proprìetary Preparahons (details are given in Volume B)

Singla ingracSant Preporalions. ItaL: Pearsob SH3; Phữipp.: 
Llcealiz.

Muh ingradient Prepomlions. AuĩtraL: Banlice; CatuuL: Lice 
Killing; Pronto; R & Ch R & C; Fr.i Spray-Pax; Ger.: Goldgeist' 
Gr.i Lice-Ens Israel: Kin Soỉff; ItaL: Milice; Sinezan,- Rus.: 
Bubil (5y6n)t; Spray-Pax (CnpeS-naxc); Turk.: Kwell-P; UK: 
Porteỉòg; Prevẽnt; okr.: Spray-Pax (Cttpek-ĩlac)Ỳ. USA: Blue; 
Lidde; Pronto; Pyrinyl H; Pyrinyl Plus; RID; Tisit.

Sodium Fluoroacetạte
Compound 1080; Fluoroacétato sódico; Sodium. Mono- 
Auoroaceate; OTỌpayeraT Haĩpna.
FCH2.C02Na=100.0
CAS — 62-74-8. :
UNII— 166WTM3843.

Uses
Sodium Auoroacetate is a highly eữective rodentidde but 
must be used with great caution because oỉ its toxidty to 
other animals and to man.

Adverse Effects, Treatment, and Precautions
Sodium Auoroacetate is highly toxic, the lethal dose if 
ingested belng about ỉ  to 5mg/kg. Toxic eííects may be 
delayed ỉor several hours after orâl ăbsorption or inhalation, 
and indude nausea and vomỉting, apprehensỉon, musde 
twitching, cardỉac irregularities, convulsions. respiratory 
íailure, coma, and death usuaQy due to ventricular 
Abrillatíon.

Treatment is generally supportive and symptomatìc.
Reíerences1-4 to sodium Uuoroacetate toxidty.

1. Chỉ CH. a  aL CHnlral presentatkm and prognostỉc ỉactors in sodỉum 
mondBuoroacẹtate ỉntoxỉcatỉon. JToxkoỉơbt Taxùữl 1996; 34:707-12.

2. Chỉ CE tí aỉ. Hemodynamỉc abnonnaỉỉtles ỉn sodỉum monoũuoroacetâte 
imoxỉcation. Hum Sxp TaxkB/1999; 18: 351-3.

3. Goncharov NV, ef al. Toxỉcoỉogy d  Auoroaceute: a revỉew. wíth possỉbỉe 
(Srectỉons for therapy research. ỈA ppl Taxkữl 2006; 26:146-61.

4. Proudíoot AT, tí aL Sodỉum ỉluaroacetate poisoning. Taâcoỉ Rev2006; 25: 
213-19.

Spinosad ỊUSANỊ
ĩ t Ỳ - ặ ỉ l ì ^ H Ì o Ì  XDẺrl05. r  .
ĩCAS—  168316-95-8. . , -  -
VNII — XPA88EAP&/. •
Descriptlon. Spinosad is derived from the ĩermentation of 
a soil actinomycete baaerium, Saccharơpoìyspora spinosa. It is 
a mixture oỉ spinosad ỉaaor A (below) and spinosad íactor D 
(below), in a ratio of about 5 to 1, respecdvely.

Spinosad Factor A
A-83543A; Lepicìdin k, Spữiosyn A
(2/?3aSl5a/?3bS.9S,I3S,14ft,16aS,16bfl)-2-[(6-Dẹoxy-2,3,4-ữi-.
0-methyl-a-L-mannopy‘ranosyl)oxyM3-{Ì(2R,SS,6ft)-5-
(dimethylamiho)tetrahỵ(iro-6-metfiyF-2H-pýfan-2-yGoxy}-9-;
ethyl-14-methyE233aÌa3M9r10,1,1,12,13,14.16a.16b-tetra-
decahydro-1H-os-indaceno[3,2-cÀoxãcyclododecin-7,15-
dione. ■
QiHBNO10=73Z0
C4S — 13192940-7. ' - . I \  ’
UNH — OYOL59V6ỈN.

Spinosad Factor D
Spínosyn D.
(2fl,3aS,Safi,5hS,9S,Ị 3S,Ị4fl,16às, 16bfl)-24(6-Deoxý-2,3,4-tri- 
ữ'methỵl_-ạ-L-mannopyranosyl)oxy]-13-{[(2fi,5S,6/?)-5- 
3(ctỊnrietl^lairn|^hM a9ÃỊ)^raHSH rnetbyl-2ÌFH9yran-^V lK »^-9- 
ethyl-4,Í4-dimethyl-233a3aíb,6,9,10,11 ■! 2,13,14,16a,16b- 
tetradecahydro-1H-ứs-indaceno[33-d]oxacyclododedn- 
7,Í5-dione. .
C42HstNO io=746.0. .
CAS— 13)929̂ 63-0.
UNII — 78G463IKTT.

Proíìle
Spinosad ỉs an insectidde available as a 0.9% topical 
solution for the treatment of head pediculosis (p. 2147.3) in 
adults and children from 4 years of age. It should be applied 
to dry hair and left on for 10 minutes beíore rinsing out. 
Spinosad has oviddal actívity and thereíore nit combing is 
not necessary; a second application is only requữed if live 
lice are seen 7 days after the first ơeatment. The solution 
contains benzyl alcohol vvhich may cause íatal ‘gasping 
syndrome’ in neonates (see p. 1740.1).

It is also used as an agricultural and horticultural 
inscctidde.

Reíerences.
1. Cole sw, Lundquist LM. Spinosad for treatment oi head lỉce infestation. 

Ann pharmacother 2011; 45: 954-9.
2. McCorroadc PL Spinosad: in pediculosis capiỉis. Am J Oin Dermatol 2011; 

12: 349-53.
3. VUlegss sc, Breiuka RjL Head lice and the use oí spinosad. ơm Ther 

2012;34:14-23.
4. VUlegas sc Spinosad ỉor the treatment of head Ike ừiíestations. Drugs 

Today 2012; 48: 595-9.

P r e p a r a t í o n s

Proprietary Praparations (detaiỉs are gỉven ỉn Volume B) 

SỉngitinytMÌÌBnl PrBparahons. USA: Natroba.

SuKìram IBAN, riNNỊ
MonosuBram; SuHìramum; CynbộnpaM. 2'! 
Tetraethylthiuram monosulphide. : ,  
C ,oH2oNj S3=2643 
CAS-9S-0S-6.
ATC Vet -ỳ  QS02QA02: ■
UNII— ĨXHL4Q8P7Y:

The Symbol t  denotes a preparaúon no longer actively maiketed

http://wwwjnchem.org/documcms/ehc/ehc/
http://www.inchem.org/
http://www.mchem.org/documents/
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Uses and Adminisừation
SuỉSram Ỉ5 a pestidde that has been used as an acaridde, 
either alone or vrith bcnzyl benzoate, in the treatment of 
scabies (p. 2148.1), although other tteatments are now 
preíerred.

SulSram has also been used  as a pestidde in veterinary 
practice.

Adverse Effects and Precautỉons
An erythematous rash has occasionally been reponed. 
SulSram produces eữects similar to those of disulhram 
(p. 2496.1) ư ingested with alcohol. As there may be a risk of 
absorption aỉter application oí sulãram to the who!e body, 
patients are advised to abstaỉn from alcohol for at least 48 
hours.

The reactions to alcohol occasionally reported in patìents 
who have applied sulhram solution1-2 resemble those seen 
with dỉsul&am. Analysis has shovvn that sulẼram Solutions 
exposed to room light undergo photochemical conversion to 
disultiram. and that the concentration oỉ đisulhram, and thè 
ability of the solution to inhibit aldehyde dehydrogenase 
and hence the metabollsm of alcohoỉ, increases with the 
duration of such storage.3-4 Whether patients who have 
applied sulAram soỊution should avoid direct light 
immediately afterwards has not been eluddated.4

1. BiancD, DeprerP. Ưnusuai adverse reaction to an acaridde. Lanat I 990; 
335: 1291-i

2. Burgess L Ađverse reactỉons to monosullĩram. lancet 1990; 336: 873.
3. Mays DC, tt ai. Photolysis oí monosuLŨram: a mechanisra for its 

dìsulSram-Líke reaction. ơ in  Pharmaeol Ther 1994; 55: 19Ỉ.
4. Lỉpsky JJ, a  a i Monoĩulữram, dỉsuỉ/ỉram, and ỉỉght Lanceí 1994; 343: 

304.

P r e p a r a t í o n s

Proprietary Prsparations (detailỉ are given in Volume B)
Singla ingrceBent PreparoHons. Braz.: Sarãiam; Sulhtrac
Tetmosoĩ ValBran; India: Cure Scab; Tetmosol; &Afr.: 
TetmosoL
Mute-tngredwnt Pieput ưhons. Fr.: Ascabiol.

Temefos IUSAN, riNNì
27165;Temefós;Téméfos; Temefosum;Temephos; TeMetịxx. 
0,ơ-(Thiodi-p-phenylene) 0,0,ơ,ơ-tetramethyl bis(phos- 
phorothioate).,’"
QsHao0 ^ 3 = 4 6 6 . 5 .  r :  1 ,
CÃS — 3383-96-6. ' "  . ' 
um — ONP3ME32DL ■ Ị ■ '

ProỉiỊỊe
Temeỉos is an organophosphorus insectidde (p. 2158.3). It is 
eSective agaỉnst the larvae of mosquitoes, blackũies, and 
Qther insects, and is used ÍOI the larvidda] treatment oí 
ríveis in the control of onchocerdasis (p. 147.2). It is also

eílectíve agaỉnst the crustacean host to the larvae oi the 
guinea worm and is used in the control of dracunculiasis 
(p. 145.1); ơeatment o ỉ đrinkỉng water is both eữective and 
acceptable. It is also used as a topical ectoparasitidde in 
veterinary practice.

Tetrachlorvinphos
ENT-25841; SQ-8447; Tetrachlorowinfos; ĩètradorvinrosV 
TerpaxnopBkiHỘoc.
2-Chloro-H2,4,5-ffichlorophenyl)vinyl dimethyl phosphatê. 
C10HAO4p=366.0
CAS — 961-l 1-5; 22248-79-9 (Z-tetrachlorvinphos); 22350r76-1
(E-tetraờìlorvinphos). ....... - -.....
ATC Vet — QP53AF14.

Proỉile
Tetrachlorvinphos is an organophosphorus úisectidde 
(p. 2158.3) used as an ectoparasitidde in veterinary 
practice.

T e t r a m e th r in  irìNNi

Tétraméthnne; Tetramethrinum; Teữametrina; TeTpaMeTpMH. 
Cỳclohex-1-ene-1,2-dicarboximidomethyf (1/?5,3ff5)- 
0 ftS35ff)"2,2-dimethyl-3-(2-methylprop-1 -enyl)cyc!opropa- 
necarboxylate.
C,»H2sN04=331.4 
CAS —  7696-12-0.
ATC — P03BA04.
ATC Vet —  QP53AC13. - - 
UNII —  Z72930Q46K

Pro/Ị7e
Tetramethiin is a pyrethroid insectidde (see Pyrethrum 
Flower, p. 2161.1) used in the ơeatment oỉ pediculosis 
(p. 2147.3). It is also used in veterinary praetice for the 
conưol oi eaopatasites in the envữonment and as a 
household insectidde.
Reíerences. _

1. WHO. Tetramethrìn health and saíety guide. IPCS Health and Saỷèty Guide 
31. Gcneva: WHO, 1989. Avaiỉabỉe at: http://wwwJndtcm.org/ 
documems/hsg/hsg/hỉgOSUìtm (accessed 26/04/04)

2. WHO. Tetrametbrin. Bnvimm mtìai Heaiíh Criuria 98. Geneva: WHO, 
1990. Avaiỉabỉe ac http://wwwJnchem.org/docunieDts/chc/ehc/ehc98. 
htm (accessed 26/04/04)

P r e p a r a t i o n s

Propnetary PrepoitriMMis (details are given ỉn Volume B)
MukHngradient Preparcdions. Fr.: A-Pan Gr.: cu Candioli; 
Mom; Runde; ItấL: Baygon; Neo Mom; Rus.: Pedilin Ko (ĩleAH- 
JIHH Ko)f; ukr.: Pedilin Ko ỢlegỊOữa Ko)f.

Trichlorophenoxyacetỉc Acid
2,4,5-T;' Tridoroíenoxiacético,: • ẩcidD;Tpnxnop<t>eHOK 
cnyKcỵcHaa Kncnoĩa.
24Í-Trichlorophenoxyacetic aad 
CbH ^ 0 3 = 2 5 5 5
Ớ S ~  35915-18-5 ' ■ - - -
UNII'— 9Q963S4YMX.

ProỊịỊe
Trichlorophenoxyacetic add Is a selective heibidde with 
similar actions to dichlorophenoxyacetic add (p. 2152.2). Ct 
is usually used in ester ỉormulations. It was used vyith 
dichlorophenoxyacetic add as a deíoliating agent in the 
Vietnam war.

Ibxidty. The phenoxy herbiddes were used for deíoliation 
in Vietnam as Agent Orange, which consisted of a mixtuie 
of dichlorophenoxyacetic add, trichlorophenoxyacet c 
add, and the ũnpurity TCDD (dioxin), and concem hĩS 
been expressed that they may have contributed to a 1 
increased inddence of cancer among exposed subjects ; s 
well as an adverse eííea on the oHspring of those subject;. 
This has been a matter of considerable debate,1 promptir ; 
a series of biennial reassessments of the health eííects I f 
Agent Orange by the u s National Academy of Sdence ĩ 
Institute oi Medidne.2 To date the Institute has condudet3 
that there is evidence oi inơeased inddence of chroitc 
lymphocytic leukaemia, soft tissue sarcoma, Hodgkữi's di: - 
ease, non-Hodgkin's lymphoma, and chloraaie, with pht - 
noxy herbiddes.

1. McCarthy M. Agent Orange. Lancet 1993: 342: 362.
2. StepheĐỉon J. New IOM repon ỉỉnks Agem Orange exposure ỈO rísk )í 

bỉnh deỉea in Vietnam vetỉ' children. JAMẢ 1996; 275: 1066-7.
3. InstUute of Meditíne. Veterans and Agent ồrange: update 2002 (200. Ị. 

Wtshỉngton: The National Acadetnies Press. Also avaiiable * u 
http://www.nap.edu/openbook.php7isbns0309086167 (acces5í d 
24/07/08)

TriAumuron
TriAumurón; TriAuron; TpnộnyMypoH.
2-Chloro-N-([{4-(trifluoromethoxy)phenyl]amino]carbonyl
benzamide.
ClsH,oCIF3NA=358,7 :
CAS —  64628-44-0. 
u m  —  3FT64DYG8K

Protilẹ
Trillumuron is an insectỉdde used in agriculture and as ỉ 
topical eaoparasitidde in veterinary pracáce.

AU cross-reíerences reíer to entries in Volume A

http://wwwJndtcm.org/
http://wwwJnchem.org/docunieDts/chc/ehc/ehc98
http://www.nap.edu/openbook.php7isbns0309086167
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Pharmaceutical Excipients
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Pharmaceutical exdpients are substances that are induded 
in a pharmaceuúcal dosage form not ỉor their direa 
therapeutic actìon but to aid the manuỉacturing process; to 
protect, support, or enhance stability, bioavailability, or 
patíent acceptability; to assist in product identiGcatíon; or to 
enhance in another way the overall saíety or tunction of the 
product during storage or use.

Although very diversẹ, exdpients can be broadly 
dassihed according to theữ hinction or uses, and theữ 
Chemical characteiistỉcs. Many exdpientỉ have more than 
one use (multìíunctional exdpients) and thú can be an 
advantage since it reduces the number of exdpients needed 
and mimmises the risk of interactions between them.

Ideally, an exdpient has no pharmacological action oỉ its 
own, is non-toxic, and does not interact chemically or 
physically with the active ingredlents or other exdpients; 
hovvever, few exdpients meet these criteria in practice. 
Toxidty may relate to compounds used as exdpients in the 
final dosage tórm, or to residues of compounds (such as 
solvents) used during the manuỉacturing process.

Basic details oỉ the major groups oỉ phannaceutical 
exdpients follow, together with lists of the substances 
descríbed in this chapter.
General reíerences.

1. Kalász H, A nul L Drug exãpients. Curr Mai Chem 2006; 13: 2535-63.
2. Anonyraous. What are excỉpỉents doing in medỉdral Products? Drug 

Ther BuU 2009; 47: 81—4.

Binders and compression aids
Binders, compression aids, and granulating agents are used 
in tablet and granule manuíacture to hold the ingredients 
together and give the Bnished product mechanical strength. 
They are mainly natural or synthetic polymers, S\1 ch as 
starches, sugars, and sugar alcohols (all oỉ which are 
described in the chapter on Nutrỉtional Agents, p. 2042.1), 
or cellulose derivatives. Gelatìn (p. 1154.1), guat gum 
(p. 475.1), magnesium carbonate (p. 1856.2), and 
derivatives and polymers of methylmethacrylate 
(p. 2558.2) are also ũsed.
Described in this chapter are 

Acada, p. 2166.1 
Alginic Ãdd. p. 2167.2 
Aluminium Magncsium 

SiUcate. p. 2168.2 
Caibomers. p. 2173.3 
Carmellose, p. 2175.1 
CeUulose, p. 2177.1 
Dextrates, p. 2181.1 
Ethylcellulóse. p. 2185.2 
Glyceryl Behenate, p. 2186.2

HyeteUose, p. 2188.3 
Hyprolose, p. 2189.1 
Hypromellose. p. 2189.2 
MethylcelltilCKe. p. 2197.3 
Palm O il p  2200.2 
Poloxamers. p. 2201.3 
Polydextrose. p. 2202.2 
Polyethylene Oxìde. p. 2202.2 
Povidone. p. 2204.3 
Zein. p. 2221.2

Coatings and films
Tablets are usually coated to provide protection from the 
environment (air, light, and moisture), to increase 
m e c h a n ic a l  s t r e n g th ,  to  m a s k  ta s te  a n d  sm ell, to  aid  
swaIlowing, and for product identiíĩcaúon; coatings may 
also be used to modiíy the release of the active ingredient. 
Traditionally, sugar (sucrose, p. 2096.3) has been the most 
vvidely used coating; sealants such as cellulose or shellac, 
and subcoatings oỉ acada or gelatin (p. 1154.1) may be 
applied hrst, and vvaxes and paraỉBns may be used as a Bnal 
polishing layer. However, this process has now mainly been 
replaced by film coaóng using natural or synthetic polymers 
such as cellulose derivatives. derivatives oí methylmetha- 
crylate (p. 2558.2), polyvinyl acetates, and shellac. 
Polymers that are insoluble in add, su ch as phthalate 
derivatives, are used for enteric coatings. Other exdpients 
used as coatings indude glycerides of fatty adds, such as 
glyceryl behenate and glyceryl palmitostearate.
Described in this chapter are

Beeswax p. 2170.2 
Carmellosé, p. 2175.1 
Camauba Wax. p. 2176.2 
Cellaburate, p. 2177.2 
Cellacelate. p. 2177.3 
Cellulose Acetate, p. 2177.3 
Cetyl AlcohoL p. 2178.2 
Cetýl Esters. p. 2178.2 
Ethýlcelhilosẽ. p. 2185.2 
Glyceryl Behenãte, p. 2186.2

Glyceryl Palmitostearate, 
p. 2187.2

Hatd ParaỉBn. p. 2188.1 
Hyetellose. p. 2188.3 
Hyprolose. p. 2189.1 
HypromeUÔse. p. 2189.2 
Macrogol Poly(vinyl Alcohol) 

Grăhed cõpolymer. 
p. 2194.3

Methylcellulose. p. 2197.3 
Microcrystalline Wax. p. 2198.1

Palm Oil. p. 22002 Pullulan. p. 2206.3
Poloxamen. p. 2201.3 sh ellac  p. 2208.3
Polyvinyl Acetate, p. 2204.1 Zein, p. 2221.2 
Povidone. p. 2204.3

Colouríng agents
Colouring agents are used in íoods and cosmetics. They are 
also used in medidnal preparations to improve acceptability 
to patients, tp aid identiBcatíon and prevent counteríeiting, 
and to increase the stability oi lỉght-sensitỉve drugs. Most 
countries restrict the nature and extern of colouring agents 
used for such purposes. Matters of concem thãt have 
received considerable publidty indude sensitivity reacúons 
(see Tartraãne, p. 2215.2) and hyperactive behaviour in 
children (see below).

The colouring agents descríbed in this chapter can be 
broadly categoiỉsed into synthetic dyes and natural colours 
(see below). Lakes are insolubie íorms oỉ yyater-soluble 
dyes. Synthetic and natural substances elsewhere in 
M artindalt that may be used as coìouring agents indude 
aluminium (p. 2439.2), (betacarotene p. 2051.1), gold 
(p. 2521.1), indigo carmine (p. 2532.2), lutein (p. 2079.2), 
lycopene (p. 2546.2), patent blue V (p. 2584.2), riboUavin 
(p. 2104.3), silver (p. 2615.1), and títanium dioxide 
<í>. 1725.1).

Synthetừ ar arứpdal dya indude a wide range oỉ organic 
compounds and have many industrial and domestic 
applications. Some are also used for colouring medidnes, 
ỉoods. and cosmetics.
Described in this chapter are 

Allura Red AC p. 2168.2 
Amaranth. p. 2168.3 
Black PN. p. 2171.2 
Bordeaux B. p. 2171.3 
BriUiant Blue PCF, p. 2171.3 
Brotvn FK. p. 2172.1 
Brown HT. p. 2172.1 
Carbazole violet, p. 2173.3 
Carmoisine. p. 2176.2 
CI Solvent Yellow 18, 

p. 2179.2a Vat Orange 1. p. 2179.2

Citrus Red 2. p. 2179.2 
Eosin, p. 2184.2 
Erythrosine. p. 2184.3 
Gréen s, p. 2187.3 
Orange B. p. 22003  
Pigmeni Rubine. p. 2201.3 
Ponceau 4R. p. 2204.3 
Quinoline Yellow, p. 2207.1 
Red 2G. p. 2207.2 
Sunset Yellow FCF. p. 2215.1 
Tanraóne. p. 2215.2 
YeUow 2G p. 2221.1

Naiural colours indude minerals and coiours from plants 
and animals. Compounds that are themselves natural 
pigments of ỉoodstuRs, such as anthocyanins (£163; see 
Flavonoid Compounds, p. 2505.2) and carotenoids, may 
also be used. Some natural colours are also used ỉor their 
Aavouring or nutritional properúes.
Described in this chapter are 

Annatto. p. 2169.1 
Apocarotenal, p. 2169.2 
Astaxanthin. p. 2170.1 
Beetroot Red, p. 2170.3 
Bixin. p. 2169.2 
Canthaxanthin. p. 2173.2 
Caramel. p. 2173.3 
Carmine. p. 2176.1 
Carotenoids. p. 2176.2 
Chlorophyll. p. 2178.3 
Chlorophyllin Copper 

Compiex Sodium. 
p. 2178.3

Citranaxanthin. p. 2179.2

Cochineal. p. 2179.2 
Curcumin. p. 2180.1 
Ethyl Apocarotenoate, 

p. 2169.2
Fenic Oxide. p. 2186.1 
Logwood. p. 2192.1 
Norbixin. p. 2169.2 
Raspberry. p. 2207.2 
Red Cherry. p. 2207.2 
Rcd-Poppy Petal. p. 2207.3 
Red-Rosẽ Petal. p. 2207.3 
SaHron. p. 2208.2 
Turmeric. p. 2218.1 
Vegeuble Carbon. p. 2219.1

HyperadivHy. The role of íoods and food additives in 
hyperactive behaviour (p. 2314.1) has been debated for 
mãny years.

A meta-analysis1 sought to evaluate whether artihcial 
food colours (induding carmoisine, sunset yellow, and 
tartraâne) contribute to the symptomatology of childhood 
hyperactivity in children already diagnosed with hyper- 
active syndromes. For the primary analysis only double- 
blind placebo-controlled studies were evaluated. Overall, 
the results supported the hypothesis that su ch food colours 
promote hyperactivity in hyperactive dúldren as measured 
on behavioural raúngs. However, caution was advised 
about making any dinical recommendations. The restric- 
tions needed for a colour-free diet may be too much of a 
burden on the children and their íamilies. Also. there is a 
need to find out more about the biology oỉ artiSdal tood 
colours and to ascertain whether responses depend on an 
allergic or pharmacological mechanism. A íurther study2 in 
a more general population oí children also íound that

mĨTttures oỉ ỉood additíves induding food colouiings were 
assodated with an increase in hyperactivity, although the 
European Food Saíety Authority considered3 that the results 
of the stuđy were not conduãvé enough to necessitate a 
change in the approved daily intakes for the additives 
involved.

ỉ. Sdub DW, Ttình NH. Do anỉfidaỉ ỉood coiors promote bypenccỉvỉty ỉn 
dúỉdren wỉth hyperacứve syndromes? A meta^anaỉysỉs of double-biỉnd 
jdacebo<ODQt>ÌIed oỉals. J Dev Behđv Ptdùtr 2004; 25: 423-34.

2. McGum D, ữ ai. Food tddỉtíves and hyperactỉve behavtour in 3*yẹar-ỡld 
and 8/9-ycar-oỉd chlĩdren in the community: a randomỉsed. doubỉe- 
bỉinded. pỉacebo-controlled trỉaL Lancet 2007; 370*. 1560-7. Correction. ■ 
ib id .: 1542.

3. European Food Saíety Authority. Assessment of the results oí the stuđy 
by McCann et al. (2007) on the effect oỉ some coỉours and sodỉum 
benxoate on chUdren's behavỉour S0entỉfic opioion oỉ the Paneỉ on 
Food AddỉtíveSa PlavourỉngSa Processing Aỉdỉ and Food Comact 
Materials (AFC). Avaỉỉabỉe au http://www.efsa.europa.eu/en/ 
eỉsajounul/doc/660.pdf (accessed 17/10/11)

Diluents and vehicles
Diluents and vehỉdes are used to aid handling and dosing of 
potent active ingredients and delivery oỉ the active 
ingredient to the appropriate area of the body. Many types 
of exdpient may be used, depending upon the required 
íunction.

In oral ỉotid dosagt forms su ch as capsules and tablets, 
diluents are used to provide bulk and enable accurate dosing 
of potent ingredỉents. Lactose is often used, and other sugar 
compounds, su ch as dextrin, glucose, sucrose, and sorbitol, 
may also be used. Inorganic compounds su ch as silicates, 
caldum salts, magnesium salts, and sodium or potassium 
chloride are also used, although the eỉfea of the ẽlectrolyte 
content needs to be conádered.

Diỉuents used for oral OT parenteral liquid /ormulations 
indude water and aqueous Solutions, alcoholic Solutions, 
and oils and other nonaqueous liquids. The active 
ingredient may be dissolved or suspended in the vehide.

Vehides used as crtam and ointmmt bases indude 
Petroleum bydrocarbons, animal fats and vvaxes, vegetable 
oils, and silicones. They may a a  as inert carrieTS, or may 
ha ve emulsiíying, emollient, or humectant properties. 
Macrogols (p. 2547.3) and other glycols may alsõ bẽ used.

For suppoiitories, glyceríde fatty bases or macrogols are 
mainly used.

Vehides used as bulkừtg agm a for freeze-drymg indude 
creatinine, mannitol (p. 1427.3), and polydextrose. 
Described in this chapter are

Alkyl Benxoate, p. 2168.1 
Beesvrax. p. 2170.2 
Caldum Suilate. p. 2173.1 
CandeliDa Wax. p. 2173.2 
Cellulose. p. 2177.1 
Cetostearyi Alcohol. p. 2178.1 
Cetyi Alcóhol. p. 2178.2 
Cetỳl Esters. p. 2178.2 
Chólesterol. p. 2179.1 
Coconui OíL p. 2179.3 
Cottonseed Oil. p. 2180.1 
Creatinine. p. 2180.1 
Dextrates, p. 2181.1 
Dimethyl Sultoxide, p. 2182.2 
Emulsiỉying Wax. p. 2184.1 
ErythritoL p. 2184.3 
Ethyl Oleate. p. 2185.1 
Glyceryl Palmitostearate, 

p 2187.2
Hard F ai p. 2188.1 
Hard Paraõin. p. 2188.1

Isopropyl M yrisute. p. 2190.3 
Isopropyl Palmiute. p. 2191.1 
Macrogõl Monomethyl Ethers, 

p. 2194.2
Liquid ParalBn. p. 2191.2 
Microcrysullme Wax. p. 2198.1 
Myiistyl AlcohoL p. 2198.3 
Oleic Add. p. 2200.1 
Oleyl Alcohol, p. 2200.1 
Palm Oíl. p. 2200.2 
Polydexưõse. p. 2202.2 
Shca Butter. p. 2208.2 
Silicones. p. 2209.2 
Soft ParalSn. p. 2211.3 
Squalane. p. 2213.3 
Stẽaryl Alcohoỉ, p. 2214.2 
Theobroma, p. 2216.1 
Theobroma ÕiL p. 2216.1 
Wool Alcohols. p. 2219.2 
Wool F at p. 2219.3 
Vegeuble Fatty Oils, p. 2219.1

Disintegrants
Disintegrants are used to aid the break up of tablets and 
other oral dosage íorms in the gastrointestinal ơact, 
releasing the active ingredient and increasing the surỉace 
area available for dỉssolution. They are usually hydrophilic 
compounds such as starch (p. 2095.1), ceUulose derivatíves, 
and alginates, that swell or dissolve in vvaten aospovidone 
takes up water by a capiUary action, causing the tablet to 
expand and disintegrate.
Described in this chapter are

Alginic Add, p. 2167.2 Caimellose. p. 2175.1
Aluminium Magnesium Cellulose, p. 2177.1

Silicate. p. 2168.2 Crospovldone. p. 2205.1

The Symbol t  denotes a preparatíon no longer actively marketed

http://www.efsa.europa.eu/en/
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HypromeDose, p. 2189.2 Sodium Starch Glycolate.
Methylcellulose, p. 2197.3 p. 2211.2
Polacrỉlin. p. 2201.3

Emulsìíying and solubilising agents
Many theiapeutícally active ingredients are insoluble or 
immisdble in the vehides most suitable ỈOT the requứed 
dosage ỉorm and exdpients are needed tọ allow 
incoiporation oỉ the active ingredient and to improve the 
stabiỉitỵ of the final product Suriace-active agents or 
suríactants are vvidely used as emulsiỉying, solũbilising, 
suspending, or vvetting agents in pharmaceutical Products 
and in other indusưial processes, as well as in deaning and 
detergent preparations. Other suspending agents (see 
p. 2166.1) based on natural polymers OI finely-divided 
partides aiso have emulsUying propertìes.

Surỷactants are compounds that contain both a 
hydrophilic and a hydrophobic region vvithin the same 
molecule, enablỉng them to reduce the interỉadal tension 
betvveen aqueous and non-aqueous phases so that mixing 
can occun they also form a barrier to prevent droplets 
coalesóng. Their exact propeities depend upon the degree 
of hydrophilidty or hydrophobidty oi the diherent regions, 
and they are often dassiBed according to theữ hydrophilic- 
ỉipophilic balance (HLB). This is an aibitrary scale oỉ values 
đenoting the relative aíhnity of the suriactant for oil and 
water, and depends on the ratio of hydrophilic groups to 
hydrophobic groups in the molecule. Lipophìlic suríactants 
hãve low HLB valũes (less than 10) and are generally used 
as antiỉoamỉng agents, water-in-oil emuỉsưying agents, and 
as vvetting agents; hydrophilic surỉactants have higher HLB 
values (greater than 10) and are gcnerally used as oil-in- 
water emulsUying agents and solubilising agents.

The hydrophobic portìon of most suiíactants consists of a 
long Chain hydrocarbon or ỉatty add and the degree oí 
hydrophobidty increases with the number oí alkyl groups 
in the Chain. Hyđrophilic groups vary betvveen the ditterent 
types oỉ suriactant and are usually responsible for the 
presence and nature oỉ any charge on the molecule:
• Anionic surfacumts dissodate in water into an amphiphilic 

anion and a cation (usually an alkalỉ metal or ammonia). 
The amphiphilic portion generally contains an add, 
sulíate, or sulỉonate group, which bears the negative 
charge

• Cationic surỊactana dỉssodate into an amphiphilic cation 
and an anion (usually a halogen). The amphiphilỉc 
portion generally contains an amỉne or quatemary 
ammonium group, which bears the positive charge

• Amphotytic surfaaana contain both catíonic and anionic 
groups and their propertíes are dependent on the pH

« Nomoràc smýađants do not ionise in water and bear no 
. charge. Hydrophilidty is provided by a non-dissodable 
group su ch as an alcõhoL ether, or éster; polyethylene- 
oxide groups also provide hydrophilidty 

Because of the way they are manuíactured. many 
surỉactants are mixtures of reiated compounds; thê 
propertìes of a paiticular material may vary hom one 
manuíacturer to another and there may be variaúon in 
batches bom an ìndividual source..

A m photytic (am photeric) surfactants have the deteigent 
propertíes of anionic surỉactants and the disiníectant 
properties of catìonic suríactants. Theữ activity depends on 
the pH of the medỉa in which they are used. Compounds 
used inchiđe aminocarboxylic aãds, ammopropionic add 
derivatìves, imidazoline derivatives, and dodidn. Long- 
chain betaines are sometìmes dassed as ampholytic 
suríactants.

When the strength o t the cationic portion oỉ. the 
molecule is equỉvalent to that oỉ the anionic portion the 
isoelectrỉc point occurs at pH 7 and the molecule is said to be 
balanced. Balanced ampholytic suríactants are reputed to be 
non-irritant to the eyes and skin and have thereíore been 
used in baby shampoos.

A nionic surfacttm ts have both emuỉsUyỉng and deansing 
properties and arẽ mainly used as detergents, although 
some are used as emulsihers in phannaceuticals and in the 
cosmetic and ỉood industries. Many oỉ the anỉonic 
suríactants used are soaps (salts oí fatty adds) and have 
traditionally been produced by the alkaline hydrolysis of 
íatty add esters in natural fats and oils (saponiBcation). 
Anionic suríactants used in pharmaceutical preparaúons 
indude:
• Aìkaìi-metal soaps (monovaỉent alkyl carboxylates) which 

are the sodium and potassium salts oỉ the higher ỉatty 
adds. They are oíten produced bom vegetable oils (see 
Soft Soap, p. 2212.3) or bom spedbc ỉatty adds su ch as 
stearic add, lauric add, or oldc add; animal ỉats such as 
taílow may also be used. They are generally water- 
soluble but produce insoluble deposits with hard waten 
they may also irritate the skin. Ammorúưm soaps have 
sixnilar properties and have also been used

• M etallic loapt (polyvalent alkyl carboxylates), the 
caldum, zinc magneáum, and aluminium salts oỉ the 
higher íatty adds. They are oil-soluble and theữ main

pharmaceutical application is as lubricants íor tablet and 
capsule manuíacturing. They produce water-in-oil 
emulsions and are oben ỉorined by Chemical reactỉon 
during the preparation oỉ the emulsion

• Amine soaps, vvhỉch are the amine salts oỉ íatty adds and 
indude trolamine (triethanolamine) stearate and 
diolamine (diethanolamine) stearate. They are mainly 
used in  cosmetic and personal care Products

• Ester carboxylata, which are saỉts oỉ ỉatty adds esteribed 
with hydroxyadds or dicarboxylic adds; they indude 
sodỉum stearoyl-lactylate and sodium stearyl himarate

• Alkyl suựates ( sulíated íatty alcohols; alkyl ester sulíates), 
such as sodium laurilsulíate (p. 2210.3), which are the 
salts of sulỉuric add esters of íatty alcohols. They are 
widely used as detergents, yvetting agents, and 
lubricants. Alkyl eth trsu ỉfa ta  ( ethoxyỉated alkyl suỉlates) 
are sũniỉar compounds but the íatty alcohols are 
ethoxylated; examples indude sodium laureth sulíate

• Suựated oib, which are vegetable and animal oils and fats 
that have been treated with suUuríc add and then 
neutralised. Sulỉated castor oil (neutralised with sodium 
hydroxide; see p. 2215.1) has been widdy used.

• Suựonated compounds, induding alkyl sulỉonates such as 
sodium capryiyl sulfonate and sodium cocoyl isetionate, 
and alkyl aryl suỉỉonates such as sodium dodecy!benze- 
nesulỉonate. Salts of sulíonated carboxylic adds such as 
sodium lauril suUoacetate and disodium lauríl suUosuc- 
dnate are also used; docusate sodium (sodium dioctyỉ 
suUosucdnate; p. 1836.2) bas both medicinal and 
phannaceutical uses

• Alkyl phosphates, indudỉng alkyl ester phosphates such as 
sodium lauryl phosphate and alkyl ether phosphates 
such as sodium laureth phosphate, have been used in 
cosmetic and personal care Products

• Alkyl sarcosides or sarcosinates are íatty add amides 
produced bom acylation oỉ the synthetic amino add 
sarcosine (M-methylglydne) with tatty atíds. Salts such 
as sodium cocoyl sarcosinate and sodium lauroyl 
sarcosinate have anionic surỉactant properties and are 
used for a range oí applicatíons.

Described in this chapter are
Alumỉnium Monostearate, 

p. 2168.3
Caldum Stearoyl-lactylate, 

p. 2173.1
Sodium Cetostearyl Sulíate. 

p. 2210.2
Sodium Cocoyl Isetìonate. 

p. 2210.3
Sodium Cocoyl Sarcoánatc. 

p. 2210.3

Sodium Laurilsullate. p. 2210.3 
Sodium Lauroyl Iseúonate, 

p. 2210.3
Sodium Lauroyl Sarcosinate, 

p. 2210.3
Sodlum oleate, p. 2211.2 
Sodium Stearatẽ, p. 2211.3 
Sodlum Stearoyi-iáctyỉate, 

p. 2173.1
SuHated Castor OiL p. 2215.1

C atỉonic su rỊa c ta n ts are mainly used for their 
disinỉectant properties and are desaibed in the chapter on 
Disiníectants and Preservatives (p. 1730.1), but some are 
used pharmaceutically ỉor their surỉactant ebects.
Described in this chapter are 

Tonmnium Bromide. 
p. 2217.1

N onionừ surỊactants are vyidely used as pharmaceutical 
exdpients; they also have applications in the food. cosmetic, 
paint, pestiãde, and textile industries as well as being used 
as oil slick dispersants. Some nonionic suríactants are used 
as spermiddes. Nonionic surỉactants tend to be less irritant 
than anionic or cationic surỉactants, and are generaDy 
compatible with both anionic and catiọnic substances;
howcver, they rcduce the antúnlcrobial action oí many 
preservatives.

The range of nonionic surỉactants used is large and 
dassibcadon is not always easy, partỉculaiỉy as they are oben 
used as mixtures. Many oỉ thẽm are complex molẽcules and 
nomendature may be conhising; various Systems are used 
and there are many inconsistendés, making predse 
identihcation diỉ&culL Most of the compounds used are 
esters of glycols (diols), glycerol (a triol), or other 
polyalcohols with íatty adds, or ethers of glycols with ỉatty 
alcohols. The main groups used are described below; 
examplesaregiveninTable 1 (p. 2165). H igherfattyaàdaádí 
and alcohols also have nopionic suríactant properties, but are 
mainly used for other purposes.

Gtycol and glycerol (gtyccryl) a ten . Simple esters oí fatty 
alcohols and íatty adds have some suriactant properties 
but this can be improved by hirther hydroxyl or ester 
groups. Glycol and glycerol esters (mono-esters oỉ 
ethylene glycol, diethylene glycol and propylene glycol 
and mono- or di-esters of glỵcerol) contain both ester and 
hydroxyl groups and are vyidely used as nonionic 
suríactants. They ha ve relativdy few hydroxyl groups 
and hydrophobic properties thereíore predominate. They 
are poor emulsUying agents if used alone, though they 
are useỉul stabilisers for both oil-in-water and vvater-in- 
oil emulsions. 'SeU-emulsUying' Products may be ỉormed 
by addỉtion oi a small amount oí soap or a similar 
suríactant and these are capable of produdng saúsíactory 
oil-in-water emulsions. Compoimds used may be based 
on a single fatty add or a mixture of íatty adds; mixed

glycerol esters in which the glycerol is esteribed partl ĩ 
with a íatty add and partly with acetic aci 1 
(acetogỊycerides) are also used.

• Macrogol esters. Polyethoxylation of glycols provides 
additỉonal hydrophilidty, vvhich increases with th 
degree of ethoxylatíon, and íatty add esters with a w id: 
range oỉ macrõgols (polyethyĩene glycols) are usec. 
Increased ethoxylation produces eỉbdent oil-in-wate; 
emulsiỉying agents, which may also be used as wetdn ; 
and solubilismg agents. Mixtures of macrogol an t 
glycerol esters (maaogoỉglycerides) and poìyáhoxyìatt ỉ 
gtycerol esters (esters of macrogol glycerol ethẽrs) arẽ als I 
úsed.

• Glycal tthers. Ethers oi glycols with íatty alcohols a r : 
generally induded in the same dass as macrogol ethei i 
and are used similarìy. Glycol ethers vvith shon-chai 1 
alcohols such as methyl aĩcohol and ethyl alcohol a r : 
used as solvents and solubilising agents.

• Maarogoỉ ethers. Ethers of macrogols vyith íatty alcohol: 
(maỡogoỉ alkyl ethers) or alkyiphenols (macrogol ar} l 
ethers) have similar propenies to macrogol esters but th : 
ether linkage is more stable to hydrolysis makin Ị 
macrogol ethers more resistant to atíds and alkali:. 
Macrogol ethers with short-chain alcohols are also usec, 
particularly as solvents. Maaogol aryl ethers such a ! 
octoxinols and nonoxinols are used as spermiddes.

• Polyalcohoi esters. Fatty add esters of polyalcohols such a í 
glycerol polymers (polyglycerols), sorbitol, and SUCTOS; 
also have nonionic suríactant propenies. Sorbỉtan estei r 
(esters of the cydic mono- or di-anhydrides of sorbitc l 
with íatty adds) are oil-soluble, water-dispersibl«, 
nonionic suríactants and are eííective water-in-0 1 
emulsibers. Potysarbates (polyethoxylated sorbitan esteri) 
are more hydrophilic vvater-soluble compounds and a r : 
used as oil-in-water emulsitying agents.

• Poloxamm  are copolymers of polyoxyethylene an 1 
polyoxypropylene. They are used as oíl-in-vvate r 
emulsibers and as solubilising and vvetting agents i 1 
pharmaceutical preparatíons intended for intemal use.

Described in this chapter are 
Acetogiyceiides, p. 2166.3 
Diethylene Glycol Esteis. 

p. 2182.1
Diethylene Glycol Eihers, 

p. 2182.2
Ethỹlene Glycol Esters, 

p. 2185.2
Glyceryl Behenate. p. 2186.2 
Glyceryl Mono- and Di-esters, 

p. 2186.3
Glyceryl Monocaprylocaprate, 

p. 2186.3
Glyceryl Monolinoleate, 

p. 2186.3
Glyceryl Mono-oleate. 

p. 2187.1
Glyceryl Siearates. p. 2187.1 
Macrogol Cetostearyl Etheis, 

p. 2192J
Macrogol/glycerol Esters, 

p. 2192.3
Macrogol 6 Glyceryl

Caprylocaprate. p. 2193.2 
Macrogol 20 Glycerỹl

Monosiearate, p. 2193^
Macrogol 15 Hydròxystearate, 

p. 2193.3
Macrogol Laurates, p. 2193.3 
Maoogol Lauril Etheis. 

p. 2193.3
Macrogol Monomethyl Etheis. 

p. 2194.2
Macrogol oleates. p. 2194.2

Flavours and svseeteners
Plavours, Savour enhancers. and ssveeteners are used ii I 
oral pharmaceutical preparatíons to improve the palatabilit' 
oỉ the preparatỉon and mask the taste of the activ : 
ingredient. In addition to those listed below, many natura . 
synthetíc and semisynthetic compounds are used, oi whic 1 
a great number are components of herbs, spices, and othe r 
íoodsmữs; aromatic oils are also used, as is chloroíori 1 
(p. 1898.1). Sugars have been widely used as sweetenin ! 
agents and are described in the chapter on Nutritìona I 
Agents (p. 2042.1). Compounds with strongly aversỉv: 
tastes may be used as denaturing agents, that is, unpalatabl: 
agents that are added to other substances to deter thei: 
consumption.
Descríbed in this chapter are 

AcesuKame Poussium.
p. 2166.2 

Alitãme. p. 2168.1 
Aspartame, p. 2169.2 
Aspaname Ãcesulỉame. 

p. 2170.1
Benzaldehyde, p. 2171.1 
Caramel, p. 2173.3 
Cydamatês, p. 2180.2 
Denatonium Benzoate.

p. 2181.1

Dibutyl Sebacate. p. 2181.2 
Erythritol, p. 2184.3 
Etbyl Acetate, p. 2184.3 
Ethỹl Cinnamate. p. 2185.1 
Ethýl MaltoL p. 2196.1 
Ẽthýl Vanillin, p. 2185.2 
Maltol, p. 2196.1 
Monosodium Glutamate, 

p. 21982 
Neõhesperidin

Dihydiochalcone. p. 2198. ■

Macrogol Oleyl Ethers, 
p. 2194.3

Macrogol 40 Sorbitol 
Heptaoleate. p. 2195.1 

Macrogol Stearaĩes. p. 2195.1 
Macrogolglycerol Cocoates. 

p. 2195.2
Nonoxinolỉ. p. 2199.1 
Octoxinols. p. 2199.3 
Oleyl Oleatè. p. 2200.2 
Palmidc Add. p. 2200.3 
Poloxamers. p. 2201.3 
Polyoxyl Castor Oils. p. 2202. 
Polýoxyl Hydrogenated Castor 

Oils, p. 2203.1 
Polysorbãtes, p. 2203.1 . 
Polyvinyl Alcõhol, p. 2204.2 
Propylene Glycol cãprylates.

p. 2206.1
Propylene Glycol Diacetate,

p. 2206.2
Propyiene Glycol Laurates.

p. 2206^
Propylene Glycol

Monopaỉmitostearate.
p. 2206.2

Quillaia. p. 2207.1 
Sorbitan Esters, p. 2213.1 
Sucrose Esteis. p. 2214.3 
Triglycerol Diisostearate,

p. 2218.1
TyloxapoL p. 2218.2

All cross-reíerences reíer to entries in Volume A
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Table 1. Examples of main groups of nonionic suríactants.
Glycol and Glycerol Esten Glycerol Esters Glycetyl Behenate 

Gtyceryl Mono- and Di-esters 
Glyceryl Monocaprylocaprate 
Glyceryl Mơnolinoleate 
Glyceiyl Mono-oleate 
Glyceiyl Distearaỉe 
Glyceryl Monostearate 
Glyceryl Palmitostearate

Diethylene Glycol Esters Diethylcne Glycol Monolauaraỉe 
Diethylene Glycol Mono-oleate 
Diethylene Glycol Monostearate 
Diethylcne Glycol Palmitostearate

Ethylene Glycol Esters Ethylene Glycol Distearate 
Ethylene Glycol Monopalmitostearate

Propylene Glycol Esters Propylene Glycol Dicaprylocaprate 
Propylene Glycol Monocaprylate 
Propylene Glycol Diacetate 
Propylene Glycol Dilaurate 
Propylene Glycol Monolaurate 
Propylene Glycol Monopalmitostearate

Glycol Ethers Dietbylene Glycol Ethers Diethylene Glycol Monoethyl Ether
Macrogol Dertvatives Ethoxylated Glycerol Esters Macrogol 6 Glyceryl Caprylocaprate 

Macrogol 20 Glyceryl Monostearate 
Macrogolglycerol Cocoates 
Polyoxyl 35 Castor Oil 
Polyoxyl 40 Hyđrogenateđ Castor Oil

Macrogol Esters Macrogol 15 Hydroxystearate 
Macrogol Laurates 
Macrogol Oleates 
Macrogol Stearates

Macrogol/glycerol Esters Bebenoyl Macrogolglycerides 
Caprylocaproyl Macrogolglycerídes 
Lauroyl Macrogolglycerides 
Lmoleoyl Macrogolglycerides 
Oleoyl Macrogolglycerides 
Stearoyl Macrogolglycerides

Macrogol Alkyl Ethers Macrogol Lauríl Ethers 
Macrogol Monomethyl Ethers 
Macrogol Oleyl Ethers

Macrogol Aryl Ethers Nonoxinol 9 
Nonoxinol 10 
Ncmoxinol 11 
Octoxinol 9 
Octoxinol 10 
Tyloxapol

Polyalcobol Esters Polyglycerol Esters Triglycerol Diisostearate
Sorbitan Esters Sorbitan Laurale 

Sorbitan Oleate 
Sorbitan Palmitate 
Sorbitan Sesquioleate 
Sorbitan Stearate 
Sorbitan Trioleate 
Sorbitan Tristearate

Sorbitan Macrogol Esters Macrogol 40 Sorbitol Heptaoleate
Polysorbate 20
Polysorbate 40
Polysorbate 60
Polysoibate 80
Polysorbate 85

Sucrose Esters Sucrose Esters
Poloxamers Poloxalene 

Poloxamer 188 
Poloxamer 407

Neotame. p. 2199.1 
Raspberry, p. 22072 
Red Cherry, p. 2207.2 
Saccharin. p. 2207.3 
SaSron. p. 2208.2 
stevioãde, p. 22142 
Sucrose Ocũ-acetate, 

p. 2215.1

Thaumatin, p. 2216.1 
Theobroma. p. 2216.1 
Tiibutyl Acetyldưate, 

p. 22172 
VanilU. p. 2218.3 
Vanillin. p. 2218.3 
XyUtol p. 2220.3

Gỉidants and lubrícants
Glidants are used to improve the flow oí powders during 
tablet and capsule manuỉacturing by redudng ỉriction and 
adhesion bemeen partides; they may also be used as 
anticaking agents. Colloidaỉ anhydrous Silicon and other

siỉica compounds, induding calcium silicate (p. 1784.3) and 
magnesium silicate, are often used. Lubricants reduce 
ỉriction between powders and metal surỉaces and also have 
an important role in preventing adherence during the 
manulacturing process. Most lubricants are hydrophobic 
compounds, and long-chain ỉatty adds, particulariy stearic 
add and its salts, are most widely used; their main 
disadvantage is that they may slovv disintegradon and 
dỉssolution oí the dosage íorm in the body. The properties oi 
gỉidants and lubricants dlffer, although some compounds, 
such as starch (p. 2095.1) and talc (p. 1722.2), have both 
actions.
Described in this chapter are

Caldum Stearate. p. 2172.3 Glyceryl Behenate, p. 2186.2

Glyceryl Monostearate. 
p. 21872

Glyceryl Palmitostcarate, 
p. 21872

Hydrogenated Vegetable Oil, 
p. 2219.1

Magnedum Silicate. p. 2195.3 
Magnesium Stearate, p. 2195.3 
Palmitic Add. p. 2200.3

Silicon Dioxide. Colloidal, 
p. 2209.1

Sodium Steaiyl Pumarate, 
p. 2211.3

Socũum Lauiilsulỉate. 
p. 2210.3

Steâric Add, p. 2214.1 
Zinc Stearate, p. 2221.2

Plasticisers
Plastídsers or soỉteners are relatively low-molecular-wẹight 
cómpounds that are used to improve the phyácal and 
mechanical properties oỉ films by increasing the mobility of 
the polymer chains. They may reduce the tempeiature at 
which a poỉymer changes bom a hard to a soft substance. 
Plastìdsers are also used in soft gelạtin capsules. Compoundỉ 
used indude glyceroỉ (p. 2517.2), glycols and mâcxogols 
(p. 2547.3), and sotbitol (p. 2092.1); oiganic esters such as 
dtrates, phthalates, and sebacates; and oils and glycerides. 
Triacetìn (p. 596.2), which has antiíungal properties, has 
also been used.
Described in this chapter are 

Acetylưiethyl Citrate, 
p. 2167.1

Coconut oa, p. 2179.3 
Diacetylated Monoglycerides, 

p. 2166.3
Dibũtyl Sebacate. p. 2181.2 
Díethỹl Phthalate, p. 2181.3 
Macrogoỉ Monomethyl Ethers, 

p. 2194.2

Propylene GlycoL p. 2205.2 
Triethy! Citrate. p. 2218.1 
Tributyl Acetyldtrate, 

p. 2217.2
Tributyl Citrate. p. 2217.2 
Tri-n-butyl Phosphate. 

p. 2217.2

Preser/atìves
Preservatives are used in phannaceutical preparations to 
prevent Chemical or microbial degradatíon. They indude 
antoxidants and antímicrobial preseryatives, and are 
described in the chapter on Disinfectams and Preservatives, 
p. 1730.1.

Propellants
Propellants are used to aid delivery of the active ingredient 
in aerosol preparations. Some are desaibed in the chapter 
on Gases, p. 1797.1.

SoỊvẹnts
Soỉvents may be used both in the manuíacturing process for 
solld pharmaceutical preparations and to enable acnve 
ingredients to be given in liquid form. Water (p. 2646.2) and 
aqueous electrolytes (p. 1775.1) are wldely used, but many 
active ingredients are not soluble in aqueous Solutions and 
organic solvents aie thereíore also used. These indude 
alcohols, chlorinated hydrocarbons su ch as chloroỉoim, 
fixed oils, glycols, and paraỉBns, some oỉ which are 
described elsewhere in Martìndale. Cosolvents are water- 
misdble organic solvents used to increase the solubility oỉ 
pooriy soluble ingredients and indude alcohol, glycerin, 
macrogols, and propylene glycol.
Described in this chapter are

Acetone. p. 2166.3 
Amyt Acẽtate, p. 2168.3 
Amỹlene Hydrãte. p. 2169.1 
Butỹl Alcohol. p. 2172.2 
Butýiene Glycol. p. 2172.2 
Dicbloromethane. p. 2181.2 
Dimethyl SuUoxide. p. 2182.2 
Dimethylacetamide. p. 2183.2 
Ethyl Acetate. p 2184.3 
Glycerol Ponnãl. p. 2186.2 
Glýcoíurol. p. 2187.3 
Hexylene Glycol. p. 2188.3 
Meihyl Alcohol, p. 2196.2 
Mcthỹl Iso-buiyl Ketone. 

p. 2197.1

N-Methylpyrrolidone, 
p. 2206̂ 3

OctỹldodecanoL p. 2199.3 
Peuoleum Spirit p. 2201.2 
Polyoxyl 35 Castor ou, 

p. 2202.3
Propylene Carbonate, 

p. 2205.2
Propylene Glycol. p. 2205.2 
Propỹlene Glycol Diacetate, 

p. 2206.2
Pyrrolidone. p. 2206.3 
sólvem Ether, p. 2212.3 
Xylene. p. 2220.2

Toxidty is a problem with organic solvents and may be 
assodated with residual solvent in the pharmaceutical 
preparaúon, or with acute or chronic exposure durìng 
industrial and manufactuiing processes, and some 
industrial solvents are described in this chapter mainly 
because of this. Toxidty may follow inhalation, ingestion. or 
absorption through the skin. Organic solvents may be 
initant to the skin and mucous membranes, and oỉten affea 
the CNS. They may sensitise the myocardium to 
catecholamines and cardiac arrhythmias may occur. 
Chronic exposure may lead to Central and peripheral 
neurotoxidty, as well as to renal toxidty and hepatotoxi- 
dty. Toxidty may also occur due to deliberate abuse of 
solvents. For hirther details oỉ general toxidty and abuse of 
solvents, see under Toluene, p. 2216.2.
Desaibed in this diapter are

Acetoniuile, p. 2167.1 
Anỉline, p. 2169.1 
Benzene, p. 2171.1 
1 -Bromopropane, p. 2172.1 
Butyl Acẽtate. p. 2172.1 
Carbon DisulGde. p. 2174.2

Carbon Tcơachloride, 
p. 2174.3

Cydohexane, p. 2181.1 
Dichloropropane. p. 2181.3 
Diethyl Phthalate. p. 2181.3 
Dimethyllormamide, p. 2183.2 
Dioxan, p. 2183.3
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Epichlorohyđiln. p. 2184.2 
Ponnamide, p. 2186.1 
Hexachloroethane, p. 2188.2 
n-Hexane. p. 2188.2 
Isobutyl Alcohol. p. 2190.3 
Keroséne.p. 2191.1 
2-M.ethoxyethanol. p. 2196.1 
Methyl Butyl Ketonì 

p. 2197.1

Stạbilisers

Methyl chloride. p. 2197.2 
Methýl Etbyl Ketõne, 

p. 2197 à  
Pentane, p. 2201.1 
Tetrachloroethane, p. 2213.3 
Teưachloroethylene. p. 221S.3 
Toluene, p. 2216.2 
Trichloroẽthane. p. 2217.3 
White Spirlt, p. 2219.2

Phyácal, Chemical, and microbial stabìlity is important for 
phannaceùtícal preparatìons. Preservatives (above) and 
chelators (p. 1537.1) are the main exdpients used to 
prevent Chemical and microbial degradation; complexing 
agents su ch as cydodextrins may be used to improve 
stability and solubũity, and to. aid drug deliveiy. Buổering 
agents such as dtric add (p. 2480.3), tartaric add 
(p. 2626.1), and ethanolamine derivates su ch as trolamine 
(p. 2634.3) may be used to conơol pH; this ìncreases 
stability and also may improve the tolerability oỉ parenteral 
preparations. Physical stability may be provided by 
suspending agents and viscosity enhancers (belovv). 
Colouring agents or u v  absorbers (see Dermatological 
Drugs and Sunscreens, p. 1681.1) may be used to improve 
photostability, while humectants, which are compounds 
with svater-retaining properties, are used to reduce the 
evaporation of water from topical preparations.
Described in this chapter are

Caidum Saccharate, p. 2172.3 
Caldum Stearoyl-lactylate, 

p. 2173.1
Ceratonìa. p. 2178.1 
Cetostearoỹl AlcohoL 

p 2178.1 
Diethyiene Glycol

Monopalmitostearaie, 
p. 2182.1

Cydodextrins, p. 2180.3 
Ethylenediainine. p. 2185.3 
Ethỹlene Glycol

Monopalmitostearate, 
p. 2185.2

Gentiác Add Ethanolamide,
p. 2186.2

Glyceryl Monostearate, 
p. 2187.2

Hexylene Glycol. p. 2188.3 
Maleic Add, p. 2195.3 
Monoglycetide Ciưaie. 

p. 2198.1
Potasáum Mctaphosphate, 

p. 2204.3
Propylene Glycol, p. 2205.2 
Sodium StearoyMactylate. 

p. 2173.1
Suãose Esten, p. 2214.3 
Trehalose, p. 2217.1

Suspending agents and YÌscosiiy enhancers
Compounds used as suspending agents, gelling agents, and 
viscosity enhancers are usually hydrophilic polymers that 
have the prọperty o i increasing thẹ viscosiry of vvater when 
dissolved or dispersed. The rheoiogical properties oi the 
dispersions can vary vvidely bom thin liquỉds to thick gels.

They have vride applications both in phaimaceutỉcal 
manulacturing and in the ỉood industry. As well as being 
used as thickening and suspending agents many are used in 
cmulsions as stabilisers and in some cases as emulsitying 
agents,- some are aỉso used in the manuỉacture of tablets as 
disintegrants, bỉnđing and granuỉating agents, and for film 
or enteric coating.

Viscosity enhancers are also used in artìSdal tear and 
artihcial saliva preparations for the management of dry eye 
and dry moụth respectívely. Those most commonly used are 
carbomers, celluĩose ethers such as caimelíose and 
hypromellose, polyvinyl alcohol, and povidone. Some, 
su ch as the alginates and methylceQulose, are also used in 
gastrointestinal disorders. Geỉatin (p. 1154.1), a blood- 
volume expandér, is also used.
Described m tbis chapter are 

Acada, below 
Agar, p. 2167.2 
AÌginic Add, p. 2167.2 
Aluminỉum Magneãum 

Sllicate, p. 2168.2 
Alumtntnm Monostearate. 

p. 2168.3
Bentonite, p. 2170.3 
Carbomers, p. 2173.3 
CaimeDose, p. 2175.1 
Cairageenan, p. 2176.3 
CeUuÌóíe, p. 2177.1 
Ceratonia, p. 2178.1 
Cetostearyl Alcohol p. 2178.1 
Cetyl AlcóhoL p. 2178.2 
Bthylcelliilose, p. 2185_2

Gellan Gum. p. 2186.1 
Guaraprolose. p. 2187-3 
HyeteUose, p. 2188.3 
HymeteDose, p. 2189.1 
Hyprolose, p. 2189.1 
Hypromđlote, p. 2189.2 
Methylcellulosê, p. 2197.3 
Polyethylene Oxide, p. 2202.2 
Polyvinỳl Acetate, p.2204.1 
Polyvinyl AlcohoL p. 2204.2 
Povldone. p. 2204.3 
SOicas. p. 2208.3 
Stearyl AỉcohoL p. 2214.2 
Tragacanth, p. 2217.1 
Xanthan Gum. p. 2220.1

Acocia
Acạcịr -Ầcàdãe Gummb Alóasiakumi; -Akaóagummi; Ara- 
bfnézgai -Arabstó; ldoyatinạ;. E414; Go ma arábiga; Gomme 

'ầraỊ^tì^ẮìÌOTg^ídề Sériégaỉ; Gum Acada; Gụm Arabiq 
Gumã-Í ara6ski£Ỉ3umiarabilãs; Gumrni Aữicanum; Gummr 
ÂtaẳScÙỊ^^ummẸ-ỈẠrabtSGhes; Gummi Mimosae; AKáqkin; 
r^apẫã^ilSSỈMMapaổMK. 
ó ể - 4  9 0 *  
ưm ^-5C 5403N 2ầ>  -■ si',

Pharmocopoeias. In Eur. (see p. vii), Int., and Jpn. Also in 
USNĨ.

All cross-reíerences reíer to entries in Volume A

Ph. Eur. 8: (Acada). The aữ-hardened gummy exudate 
bom  the trunk and branches o i Acaáa Senegal, otber spedes 
of Acada of Aírican origin, and Acaãa seyaL Yellowish-white, 
yellow, or pale amber tears, sometimes with a pũikish tint. It 
is hiable, opaque, ừequently with a cracked suríace. easily 
broken into irregular, whitish or slightly yellovvish angular 
ỉragments with conchoỉdal ỉracture and a glassy and 
transparent appearance. Very slowIy but almost completely 
soluble, after about 2 hours, in twice its mass of water 
leaving only a very srnaQ residue oí vegetable pardcles; the 
Iỉquid obtained ỉs colourless OT yellowish, dense, viscoús, 
adhesive, translucent, and weakly add to blue litmus papẹr. 
Practícahy insoluble in alcohol. Protect ừom light 
Ph. Eur. 8: (Acacia, Spray-dried; Acadae Gummi 
Dispersione Desiccatum). It is obtained bom a solution of 
acada. Dissolves, rapidly and completely, aỉter about 20 
minutes, in twice its mass oỉ vvater. The liquid ọbtained is 
colouiỉess or yellovvish, dense, viscous, adhesive, translu- 
cent, and weakly add to blue litmus paper. Pracdcaỉly 
insoluble in alcohol. Protect from light 
ƠSNF 31: (Acada). The dried gummy exudate hom the 
stems and branches of Acaàa Senegal (Legumìnosae) OI o f 
other related Aírican spedes of Acaàa. Spheroidal tears or 
angular hagments of white to yelIowish-white colour. It is 
translucent or somevvhat opaque bom the presence oi 
numerous minute Sssures. It is very brittle, the ừactured 
surface is glassy and occasionally iridescent. It is also 
availabỉé as ílakes, powder, granules, or as a spray-dried 
form. It is practically odourless. Insoluble in alcohol. Store 
in airtight containers.

Incompatíbility. Incompatibilities oi acada have been 
reported with several substances induding alcohol, amino- 
phenazone, apomorphine, cresol, íerric salts, morphine, 
phenol, physostigmine, tannins, thymol, and vaniỉlin. 
Acada contains an oxidising enzyme that may affea pre- 
parations containing easily oxidised substances; the 
enzyme may be inactivated by heating at 100 degrees ỉor 
a short time.

Ư s ẹ s
Acada is used in pharmaceutical manuỉacturing as a 
suspending and emulsiíying agent as a tabỉet binder, and in 
pastilles. It is oíten used vvith tragacanth.

It is used as an emulsiher and stabilỉser in the food 
industry.

chronk rend failure. Oral suppỉementation with acada 
gum has been investìgated1'4 for its potential benefit in 
patìents with end-stage kádney disease.

1. Al-Mosawi AJ. Acatía gum supplcmcntatỉon of a km-protela dỉct in 
đúldren with end-stage renal d b ette. Ptấittr Ntpkrnl 2004; 19:1156-9.

2. AI Mosawỉ AJ. The uae of acada giun in end uage renal lailute. J Tnp 
Ptdiatr 2007; 53: 362-5.

3. Ali AA. tt aì. The eSects of giun aiabic oral treatment on the metaboUc 
proUle ol chronic renal ỉailure padems under regular haemodlalyiis in 
Central Sudan. Nat rn d  R a  2008; 22:12-21.

4. AI Masawi AJ. Six-year diaỉysú hcedom in end-iuge renaỉ diiease. ũ iit 
£q> Ntphrol 2009; 494-500.

Dentd ca re. An acada gel1 has been used for the manage- 
ment of gingivitis and dental plaque in Ayurvedic medi- 
dne.

1. Pndcep AR. tí ai. Short-tenn dỉnicaỉ etíects of commerdaỉly avaỉlabỉe 
geỉ cnnĩaming Acaría arabiar. â mxtomãed coQữoỉỉed dỈDỈcal crỉaL Aust 
Dem J 2010: 55: 65-9.

Adverse Eữects
Hypersensitívity reactions have occuired rarely aíter 
inhalatỉon or ingestion oỉ acada.

Preparations
Prepriatary PreponAons (detailỉ are given ìn Voiume B)

MukHngredient PraparatioM. AustraL: GRJ Control Appetite 
Reducen ơtũe: Vaselina Bmulsionada; Inđon.: Noiũam; ItaL: 
DuoObra; Plurilac Singapore: Bios Ltfe.

PharmacopoMal Praparahons
USNF 31: Acada Syrup.

Acesutfame Potassium IBANM, riNNMỊ
Acesuifaam-K,- Acesulíam draselná SỦI;. Acesulfam K; 
Acesulfam-K; Acesulíam-Kalium; Acesulíam potasovvy; 
AcesuHame K; Acésulfame potassique; AcesúlfemkaliumỊí 
AcesuHamo kalio dmska; Acesulíamo potásico; Acesulfá- 
mum KaỊịcum; Aceszulfám-kálium; Asesulfeamikalium; E950í 
H73-3293; H-733293; Hoe-095K; Kalii Acesulíamũm; Kamta 
Aựecyfib4>aM.
6-Methyl-1 ̂ ,3-oxathia2in-4(3H)-one 2^-dioxide potassium. 
C.H,KNO^S=20U '

CA$— 55589-62-3. , .  ■
UNH-—í230V73Q5G9. -  - - -  -

Phamnacopoeiaỉ. In Bur. (see p. vu). AIso in USNF.
Ph. Eux. 8: (AcesuUame Potassium). A vvhite or almosl 
white, crystalline povvder or coloudess crystals. Soluble in 
waten very slỉghtly soluble in alcohol and in acetone. 
USNF 31: (Acesulỉame Potassium). A white, crystalline 
povvder or colourless crysuls. Soluble in waten very slightly 
soluble in alcohol and in acetone. Protect bom Ught.

Profíle
Acesulíame potassium is an intense stveetener about 20G 
times as sweet as sucrose. It is used in beverages, cosmetics, 
pharmaceuticals. and íoods and does not appear to be 
aSected by cooking.

P r e p a r o t í o n s

Proprietary Praparaiions (details are given in Volume B)

MuM-ingradient Praparoiionỉ. Arg.: Genser Sweetf; Rondc 
Sweet; Chile. Marco Sweet Ughc UK: Sweex ‘n Low; USA: 
Mucotrol; Veneỉ.: Hermesetas Gold.

Acetoglycerides
Acetylated Glycerides; E472a (acetic acid esters of mono- 
and diglycerides of fatty acids).
C45 —  68990-54-5 (04-22 monoglycerìde acetates).

Diacetylaled Monoglycerides
MonogllcérỊdos” dịacètilados; M0 H0 r/inuepnflbi flna-
LịeTVƯllĩĩpOBaHHbie.
ÙNìl — 5ZỈ7386USF.

Pharmacopoeias. In USNF.
USNF 31: (Diacetylated Monoglycerides). Consists ol 
glycerol esterihed with edible fat-foiming fatty adds and 
acetic add. A dear liquid. Very soluble in alcohol 80%, in 
vegetable oils, and in mineral oils; spaiingly soluble in 
alcohol 70%. Store in airtight containers. Protect bom light.

P r ọ Ạ V e
Acetoglycerides are glycerol ester nonionic surỉactants 
(p. 2164.2) and consist oi esters o ỉ íatty adds and acetic add 
with glycerol in vvhich at least one of the hydroxyl groups Ì5 
esterihed with a íatty add and at least one is esterihed with 
acetic add. They have been used as plastidsers, pharma- 
ceutìcal exdpients, and food additives.

Acetone
Aceton; Acetonă; Acetona; Acetonas; Acétone; Acetons; 
Àcetonum; Ầicẻatón; Aseton; Asetoni; Atsetoon; Dírhethyl 
Ketone; Dimetilcetona; 2-Propanona; 2^Propanone; Propa- 
none; AMeroH.
CjH6O=58.08 
CAS— 67-64-1.
UNII — 1364PS73AF.

Pharmacopoelas. In  Eur. (see p. vii). Aỉso in USNF.
Ph. Eur. 8: (Acetone). A volatíle, dear, colourless liquid; the 
vapour is ũammable. Misdble with water and with alcohol. 
Protect bom light.
USNF 31: (Acetone). A transparent, colourless, mobiỉe, 
volatile, very Sammable liquid, having a characterístic 
odoux. Sp. gr. not more than 0.789. Misdble vvith vvater, 
with alcohol with chloroíorm, vvith ether, and with most 
volatile oils. A 50% solution in vvater is neutral to litmus. 
Storc in airtight containeis remote bom  fire.

Ị ư s ẹ s
Acetone is vvidely used as an industrial. phaimaceutical. and 
domestic solvent; it is also used as an extraction solvent in 
food Processing.

Adverse Effects and Treatment
Inhalation of acetone vapour causes exdtement followed by 
CNS depression with headache, restlessness, íátigue, and 
possibly convulsions, leading to coma and respứatory 
depression in severe cases. Vomidng and haematemesis may 
occur. There may be a latent period beíore the onset of 
symptoms oỉ acetone poisoning. Simiỉar symptoms may be 
seen after ingestion of acetone aithough hypergỉycaemia 
has also been reported. Systemic toxidty may occur aíter 
extensive or prolonged skin exposure. The vapour is irritant 
to mucous membranes in high concentratìons.

Acetone is commonly implicated in volatíle substance 
abuse (see under Toluene, p. 2216.3).
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Treatment oỉ adverse e£fects consists of removal bom 
exposure and general supportive and symptomatic 
measures. Acetone is rapidly absoibed, so gastric aspúatìon 
has little beneũt unless ingestion was large and recent. 
Actívated charcoal is also of linúted value. Haemođialysis 
may be considered in those who do not respond to 
supportive theiapy. Acetone has a  long halí-liỉe, and 
observation oí symptomatic patíents for up to 30 hours post- 
íngestíon faas been recommended.

For the possible effea of acetone on the metabolism oi 
acetonitriỉe, see under Acetonitrile, below.

Pharmacokinetìcs
Acetone is absorbed through the lungs and ỉrom the 
gastrointestinal tract, and põorly through the skin. Small 
ămounts are oxidised to ăcetatẽ and íormate, but larger 
doses are mainly excreted unchanged in the breath, and to a 
much lesser extern the urine. Acetone has an elimination 
half-life of 17 to 27 hours.

P r e p a r a t i o n s

Propríekvy Preporalioni (details are given in Volume B) 

MubS-ingredwnị Preparotions. ỊtaL: Selcumatict.

Acetonitrile
; AcetorirỊnrịAcetonrtrila; Acétonitrile: Acetoniừilo; Acetònitrylr 
- AsetõnitfìHi;" ‘Ãsetonitril; Ganoriietanò: Gariuro de metilo; 
Cyanụrẹ; dẻ 'Méthýler Etanoniưilo; Ethanenitrile; Methyf‘ 
Cyanide; MetiTcianurò; AqeTOHMTpnn. ■
C2H3N=41X)S .
ỚSr-75-05-8. :
UNỊỊ — Z072SB282N.

Descriptlon. Acetonitrile is a colouiỉess liquid with an 
aromatĩc odour. Wt per mL about 0.79 g. B.p. about SI 
degiees. It emits highly toxic fumes oí hydrogen cyanide 
when heated to decomposition or when reacted with adds 
or oxidising agents. Store in airtight containers.

Uses
Acetonitrile is used as an indusưial solvenL It may also be 
present in artiãdal nail removers.

Adverse Effects and Treatment
As ỉor cyanides (see Hydrocyanic Add, p. 2156.2).

Cyanide poisoning, induding a íatality, has been 
reportedu  in several iníants aíter ingestion oí aitìCdal 
nail removers containing acetonitrile. As acetonitrile is 
slowly metabolised to cyanide, serious toxic eữects may not 
occur undỉ several hoũn aher ingestion and there is the 
danger that these Products may be conhised with acetone- 
based nail polish removers which are less toxic. In a report3 
of an adult vvho died aíter ingestion of acetonitrile, the onset 
of symptoms was delayed for 24 hours. It was considered 
that concomitant ingestion of acetone had slơwed the 
metabolỉsm oỉ acetonitríỉe. In another case* vomiting, 
diarrhoea, convulsions. and reduced consdousness devel- 
oped in a 35-year-old man 15 hours aber occupationál 
exposure to acetonitrile. Despite treatment for cyanide 
poisoning, acute renal tailure and rhabdomyolysis subse- 
quently developed.

1. Canvan EM. Lltovia TL Pediatric cyantde intoxicatkm and dcath Irom 
an acetonitrile-contataỉng cosmetÍG JAMA 1988; 260: 3470-3.

2. Losek JD, et ai. Cyanide poisoning from a cosmetíc nail remover. 
Pedùtria 1991: 8 8 : 337-40.

3. BoggUd MD, it  ai. Acetonitrile ingcstion: ddayed onsei oí cyanide 
potsonỉng due to concurrcnt ingestioo of acetone. Postgrad Mtd J 1990; 
66: 40-1 r

4. Muraki K. ft ai. Massive rhabdomyolysis and acutr renal íailurc aíter 
aceionỉtríle exposure. Intem Med 2001; 40: 936-9.

Pharmacokinelics
Acetonitrile is absorbed by inhalation, ingesúoa and 
through the skin. Ít undergoes metabolism to cyanide, 
which is responsible for the toxidty of acetonitrile.

Acetyhriertiyi Citrate
TriethyỊ Acetylcitrate; AgeTvi/iMpoBaHHbiií TpvữTMnqMTpaT. 
Triethýl 2-acétoxy-1 .ứ-propanetricarboxylate. 
C i«WzÁ f =3183 
-Ờ is-7- 27-89-4 ■
UNII —  5WBR36T90E

Pharmacopoeias. In ƯSNF.
USNP 31: (Acetyltriethyl Citrate). A dear, pracdcally 
colourless, oily liquid. Insoluble in vvater ỉreely soluble in 
alcohol in isopropyl alcohoỉ, in acetone, and in toluene. 
Store in aữtight containers.

Proíìỉẹ
Acetyltriethyl dtrate is a dtric add ester used as a plastídser 
in tablet and other pharmaceutícal coadngs.

Ago r _ _ _ .......  ........ ‘ ..............
-Ầgà}ỉagai7 Agaras; Colte du 'Ja^ộí.ì^-G eĩcsã; GélõsèHán] 
Tiin; japanese (singlass; Layor^^rangrArapiVArap-araíT - ĩ í  
CAS r-9002-]8rQ. J  h ' ' - i  *
ỤNII — 89T130HQ2B.

Pharmacopoeias. In ữiin ., Eur. (see p. vii), and Jpn. Also in 
USNF.
Ph. Eur. 8: (Agar). Polysaccharides extracted from various 
spedes of Rhodophyceae algae, mainly those belonging to 
the genus GelùUum. It is prepared by trẽating the algae vvith 
boiling waten the extract is Sltered ìvhile hot, concentrated, 
and drìed. Colourless to pale yellow translucent strips. 
Qakes, or powden tough when damp but becoming more 
brittle on dryỉng.
USNF 31: (Agar). The dried, hydrophilic, colloidal 
substance consisting of the polysaccharides extracted bom 
Gtlỉdỉum cartũagitttum  (Gelidiaceae), Gradlaria confcrvoides 
(Sphaerococcaceae). and related red algae (Class Rhodo- 
phyceae). It usually occurs in bunđles consisting of thin, 
membranous, agglutínated strips, or in cut, Haked, or 
granulated íorms. It may be coloured vreak yellowish- 
orange, yellowish-grey to pale yellow, or colourỉess. It is 
tough when damp. brittle when dry. Odourless or has a 
slight odour. Insoluble in cold vvater; soluble in boiling 
water.

Profilẹ
Agar is used as a suspending or thickening agent in 
pharmaceutical manuíacturing and as an emulsifying and 
stabilising agent in the ỉood industry.

It vvas ỉormerly used sbnỉlarly to methylcellulose 
(p. 2197.3) as a bulk Iaxatíve. Preparations containỉng 
agar with liquid paraíĐn and phenolphthalein are available 
to treat constipation, but the relatively small amount o t agar 
in these probably acts solely as an emulsion stabiliser.

P r e p a r a t í o n s

PiupẵÌetory Praporotions (details are given in Vohune B)

MuM-ingredient Praportrtions. Arg.: AgaroL' AuĩtraL: Colon 
Care; Detox Program; Bros.: Agarob Ckữr. Agarolt; VaseUna 
Emulsionada; Fr.: Pseudophage; Switz.: Paragan USA: Agoral.

Alginic Acid
Adde alginique; Ảcido polimanúricó; Ạddum alginicum; 
Ạlgiinhapped; Algiinihappo; Alginezuun Algfnico, áddo; 
Álgino rũgỉtis; Alginsãure; Alginsàv: Alginsyra; Algíhsýra; 
Alginsyre; Aljinik Asit E400; Kwas àigínowy:Kýselinạ àlginová; 
Polymannuronic Acid; AnbrMHOBaa KncnoTa.
CAS —  9005-32-7. ■
ATC — A028X13.
ATC Vữ —  QA02BX13. ■ : '
UNII —  8C3Z4Ỉ48WZ ■

Pharmacopoeias. In Eur. (see p. vii) and In t Also in USNF. 
Ph. Eur. 8: (Alginic Add). A mixture oi polyuronic adds 
composed of residues o( D-mannuronic and L-guluronic 
adds exưaaed bom algae belonging to the Phaeophyceae. 
A white or pale yellovvish-brovvn. crystalline or amorphous 
powder. It svvells in water. Very slightly soluble or 
practically insoluble in alcohoL' pracncally insoluble in 
organic solvents; dissolves ìn Solutions oi alkali hydroxides. 
USNF 31: (Alginic Add). A hydrophilic colloidal carbohy- 
drate extracted with dilute alkali bom various spedes of 
brovvn seavveeds (Phaeophyceae). A white to yellowish- 
white, odourless or practically odourless, bbrous powder. 
Insoluble in water and in organic solvents; soluble in 
alkaline Solutions. pH of a 3% dispersion in water is 
between 1.5 and 3.5.

Potassium Aiginate
E402; AnbTMHaT Kannfl.
G4S —  9005-36-ỉ.
ATC — A02BX13..
ATC Vet —  QA02BXỈ3.
UNii — 44ZPJ5W2J1.

Pharmacopoeias. In USNF.
USNF 31: (Potassium Aỉgmate). A puríbed carbohydrate 
product extraaed bom various spedes of brown seavveeds 
by the use oí dilute alkali. It consists chiefly oí the potassium 
salt of alginic add.

A white to yellovv, Hbrous or granular powder. It dỉssolves bi 
vvater to fonn a vlscous, colloidal solutìon; insoluble in 
alcohol and in hydroalcoholic Solutions in whidỉ the 
alcohol content is greater than 30% by weight; insoluble in 
chloroíorm, in ether, and in adds havmg a pH lovver than 
about 3.

Propyiene Glycol Alginate
,Ị^ặ;FropilenglicoVáỉgfrạto^^ộfẻĩ"AnbrMHâT TlponĂeHrriíS 

Propanẹrli-díoLAlglnateĩ; ,   ̂ >

W C V e fĩ-  Q A02B X I3  4  V ĩ  , j  :

26C Ọ 3J2R0C  : ỉ : - ỷ ^ 4 . '  í  "

Pharmocopoeias. In USNP.
USNF 31: (Propylene Glycol Algmate). A white to 
yeUovvish, practically odourless, Sbrous or granulár potvder. 
Soluble in water. in Solutions o{ dỉlute organic adds, and, 
depending on the degree ot esteribcation, in hydroalcoholic 
mixtures contabdng up to 60% by vveight oi alcohol, to 
ỉorm stable, viscous colloidal Solutions at a pH of 3.

Sodium Alginate
Algin; ẢlgĩnạtD sódicb; E4gỊ; Nabii alginas; Natno alginatas; 
Katriurnạíg rnaa^^ạ^urrĩálgl nart; Naữium-algináti.NátriurTi-- 
alginát:" SodiÚHv' aỉginate de; Sodium. Polymannuronate; 
Sodyurô Alpnat A/ịbniHàt. HaTpMH.
CAS— 9005-38-3.
ATC— A02BX13. '■ "
À 7 C ỵ e r—  Q A02BX13. - ‘ •
ỊÚNlí-4 C269ịC4Ó2ZQ. ■
Pharmacopoeỉcis. In Eur. (see p. vii). Aiso in USNĨ.
Ph. Eur. 8: (Sodium Álgmate). It consists chieDy oỉ the 
sodium salt of alginic add. A white or pale yellowish-brown 
povvder. Slowly soluble in water, íorming a viscous, 
colloidal solution; practícalỉy insoluble in alcohoL 
USNF 3 ỉ: (Sođium Alginate). A yellowish-white, practically 
odourless, coarse or fine powder. Soluble bỉ water, ỉorming 
a viscous, colloidal solutíon; insoluble in alcohol, m 
chlorolorm, and in ether, in hydroalcoholic Solutions in 
which the alcohol content is greater than 30% by weight, 
and ùa adds when the pR oí the resulting solution becomes 
lower than about 3. Store in airtight contamers.

bKompatibilHy. Incompatibilities oỉ sodium alginate have 
been seen with acridine derivaóves, methylrosanilinium 
chloride, phenylmercutic acetate and nitrate, caldum 
salts, alcohol in concentrations greater than 5%, and 
heavy metals. KBgh concentrations of electrolytes cause an 
increase in viscoáty untìl saltmg-out of sodium algbiate 
occurs; saltbig-out occurs if more than 4% of sodỉum 
chloride is present.

Proỉìle
Alginic adđ and algmates su ch as propylene glycol algbiate 
and sodium algúiate are used in pharmaceutical manu- 
facturing as suspending and thickenũig agents. They may be 
used as stabilisers ỉor oil-in-water emulsions and as bmding 
and dismtegratmg agents in tablets. Various grades are 
usually available commerdally for dlberent applicatíons 
and yield Solutions of varying viscosity. A reduction in 
viscosity has been said to occur i{ sodium alginate Solutions 
are autodaved for sterilisation.

Alginic add and alginates such as ammonium alginate 
(E403), caldum algbiate (p. 1136.3), potassium alginate, 
propylene glycol algứiate, and sodium algùiate are also used 
as emulsibers and stabilỉsers in the food industry.

Alginic add or the algbiates, magnesium algmate and 
sodium alginate, are given. usually lormulated with an 
antadd, in the management oỉ gastro-oesophageal reílux 
disease (p. 1807.2). Algúiic add or the algũiatẹ reacts with 
gastríc add to ỉorm a viscous gel (oben termed a rab) that 
noats on top of the gastric contents. This rab then acts as a 
mechanical barrier to reduce reflux.

Alginates such as caldum alginate and a mixed caldum- 
sodium salt are used as haemostatics and wound dressings 
(see p. 1136.3).

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nomegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassibes alginic add used 
ỉor gastroúitestínal disorders as not porphyrinogenic it 
may be used as a drug of first choice and no precautions 
are needed.1

1. The Dmg Daubase for Acute Porphyria. Available ac http:/íwww. 
dnigs-porphyila.org (KCesseđ 02711/11)

The Symbol t  denotes a preparation no longer actively marketed
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P r e p a r o t i o n s

PropTMtory Pnpttnihoos (detailỉ arc given in Vữlume B)

SngliinQraditnt Preporations. Arg.: Nu-Gel ỈSdiogel con Algi- 
natoỷ; Canad.: Kaltostap* Restore CaldCare; Tegaderm Alginate; 
China: Bo Lai Tong ( t ì* * ) ;  Wei Yi (* * ) ;  xĩn Bai Chang (tt 
WS); IrL: KaltostatỶ; Israel: Nu-Geb ItaL: Kaltostac Melgisorb; 
Nu-Get NZ: Gaviscon; Rus.: Alginatol (AubTHHaron); Natalsid 
(Haramcasyx); S-Afr.: Gaviscon Advancet: Kaltostat; UK: 
Comỉeel sẽaSorb.

Mubi-mgrediant Pnpomtíons. Arg.: Comỉeel SeaSorb; Hyalo- 
gian; Mylanta ReĐux; Redudiet Rennie; SeaSorbỷ; AustraL: 
Raminal; Gaviscon Double Strcngth; Gaviicon; Gaviscon; 
Iníant Gavlscon; Mylanta Heartbum Reliet Mylanta Heartburn 
Reliet' Belg.: Gastriphan Gaviscon Advance; Gaviscon; 
Gaviscon; Gaviscon; Renniet; Brca:: Gaviscon; Canad.: Carbo- 
ũex; Gastritom; Gaviscon Heartbum & Add Reũux Reliet 
Gaviscon Heartbum & Aạd Reũux Reliet' Gaviscon Maxrelieí; 
Maalox HRFf; Stomach Comíorc Chile. Algicote+Ĩ Gaviscont: 
Gaviscon; ReĐumox; c ĩ.: Gaviscon; Gaviscon; Rennie DUO+: 
Denm.: Galieve; Gavỉscon; Gaviscon; Pin.: Galieve; Gaviscon; 
Gaviscon; Fr.: Cicactìve: Gaviscon; Gavisconell; Gavisconell; 
Pseudophage; Release Agt; Topaab Topalkant; Ger.: Gaviscon 
Advancc; Gavỉscon Kautabietten; Recatọl Algin; Gr.: Dyspa- 
gone; Gaviscon-L; Gaviscon; Hong Kong: Gaviscon Advance; 
Gaviscon Extra Sưcngth; Gaviscon; Gaviscon; Hung.: Gaviscon; 
India: Adfix; Adgon; Adhit; AiíageL' Gastromax-O; Gaviscon; 
Raítace; Raítace; Visco; IrL: Addex; Gaviscon Advancc; 
Gaviscon Infant Gaviscont; Gaviscon; Pyrogasơonet; Rennie 
Dual Actíom Topaab Israel: Algical Kalzarevet; Gaviscon Porte; 
Gaviscon; Kaltocarb; Kaltostat; ItaL: Gastrotuss; Gaviscon 
Advance; Gaviscont; Gaviscon; Hyalogran; Norenúía; Silvercel; 
Malaysia: Gaviscon Advance; Gaviscon Extra Sưengdi; 
Gaviscont; Gaviscon; Neth.: Algìcon; Aỉgicon; Gaviscon Extra 
Stetk; Gaviscon Portet; Gaviscon; Rennie Duo; Norw.: Galieve; 
Gaviscon; Gaviscon; NZ: Gaviscon; Gavỉscon; Mylanta Heart- 
bum Relieí; Phitipp.: Algycoru Gaviscon; PoL: Gavứcon 
Advance; Gaviscon; Gealđd; PorL: Gavigard; Gaviscon; 
Kaltostat; Rus.: Gavũcon (reBHcroH); Gavứcon Porte (Pcbhckoh 
ệopTe); S~Afr.: Gaviscon; Gaviscon; Geladd; Geladd; Inỉant 
Gaviscon; Singapore. Acticoat Absorbent; Gaviscon Advance; 
Gavỉscon Extxa Sưength; Gaviscont; Gaviscon; Spain: Dolco- 
pin; Gaviscon; SwetL: Galieve; Gaviscon; Gaviscon; Thai.: Algy- 
con; Gaviscon Dual Actíon; Gaviscon; Gaviscoa' Turk.: 
Gaviscon Ađvance; Gaviscon Infant; Gaviscon; Gaviscon; 
Rennie Duo; UK: Addex; Bisodol Extra; Bisodol Hcartbum 
Reliet PlaminaL' Gasưocote; Gaviscon Advance; Gaviscon Cool; 
Gaviscon Double Actìon; Gaviscon Inỉant; Gavũcon Instants; 
Pcptaq Raft-Eze; Rennie Duữỷ; Setlers Heartbum & Indigestíon 
Liquid; Topal; ukr.: Gaviscon (raBHCKOH); Gaviscon Foite 
(TaBHCxoB 4>opTe); USA: Gaviscon; Genaton; Pretts Diet Aid.

Phannacopoeid Preporalions
BP 2014: Alginate Raỉt-foiming Oral Suspension; Compound 
Alginate Antadd Oial Suspenáon.

A lH a m e  IUSAN)

ÃÍitạrTỉ; Ánteinạs; CP-54802; AnnTaM. ..........
(35}-Aminò-N-((l fl)-1 - [(2 2̂,4,4-tetra m ethy l-3-ứi ieta ny l)ca r ba- 
moyl]ethyllsuccinamic acid hydỉate.- 
Cm Hh N3Ó 4S 2 % H 2 0 = 3 7 6 5
CAS —  80863-62-3 (anhydrous alitame}; 99016-42-9 (alitame 
hydrate)/ '
Ú m ^  . 6mWljQG. (alitame);- PCEBDAE750 (anhydrous 
alitame). -  „ .

Proíile'
Alitame is an intense svveetener used in foods. It is about 
2000 tũnes swcctcr than sucrose.

Alkyl Benxoate
ẨTicyl (CTỈT5Ị Bermạịe; Benzoato dẽ aíqụíỉp; c ị i r ự  Ãlkyi; 
Benzòate; Antoư) BeH3Ọ3T. - , ỵ  „ ' ; ĩ  ^  . 

■ C A Sé^'m iỉ-27-a  (C ,rC ,Ị a l k y í e s t e Ị ị -  ’.z ~ .  - 
ỊJNII— ,A9EJ3J61HQ. . , .  . ,
Pharmacopoéias. In USNF.
USNF 31: (Ạlkyl (C12-15) Benzoate). It conásts of ẹsters of 
a mixrnre o i Ci2 to Ci5 primary and branched alcohols and 
benzoic add (average molecular ỉonnula C2oHj202= 304.5). 
It is a dear, practically colourỉess, oily iiquid. Insoluble in 
water, in glycerol and in propylene glycol; soluble in 
alcohol. in acetone, in ethyl acetate, in isopropyl alcohol, in 
isopropyl myiistate, in isopropyl palmitate, in liquid 
paiaỉBn, in vegetable oils, in volatile silicones, and in wool 
ỉat. Store in airtight containers. Rrotect from light.

Proỉìle
Alkyl benzoate has emollient properties. It may be used as 
an oily vehide.

AlỊuraRedAC
Allũra- Rood AQ Alluranpunainen;.AllurarotAG;AI!urarott AC  
ũ  Food Red 17; Colour Index No. 16035;:Gzeiwiert Allura.AC-. 
'E129; FD & G Red No. 40; Rojo ăllura AG; Roũge Allura AC> 
KpacHbiỉi OMapoBaTeobHbnã AC
Disodium &-hydroxy-5-(6-methoxy-4-sulphonatQ-m-tolyl3- 
zo)naphthalené-2-suíphonate. i ;
C i8H t4N ỉN a20g^=496.4 , ■
CÃS ^ ‘25956-17-6. ■
UNII — WZB9127XOA.

ProỊíỊẹ
Allura red AC is a synthetic azo đye used as a colouring 
agent in medỉdnes, cosmetics, and ỉoodstuíís.

Aluminium Magnesium Silicate
Aliumiriio-magnio silikatas;. Alumiinimagnesiumsilikaatti; 
Aluminỉi mágnesii sìlicas; Aluminium-Magnesium-Silicat; 
Aluminium (silicate d1) et dè magnésium; Aluminiummag- 
nesiumsilikap AỈumíniụm-magnéáum-sãlikát; Aluminosilica- 
to magnésicò; Aluminum Màgnesium Silicate; Kremiỡtan 
hórẽcnato-hnh|ty;" Magnesiùm Ãĩuminium Siiicate; Magnes- 
ium. Alumintim Silicate; Saporiite; MarHniă-aniOMHHMÌi 

"kpeMHeKMcnbiíí; AnioMMHMeBtnii CnnMKaT MarHMH.
CAS —  1327-43-1; 12511-31-8.
UNII —  6M3P64V0NC (aluminium magnesium silicate); 
SUS08ZOA9S (oluminium mognesium silicate rype IA); 
4J2YH8W13 (aluminium magnesium silicate type 18);
XU9KNX1FT (aluminium magnesium silicate type 1Q;
7LVU907546 (magnesium aluminometasilicate type l-A);
8XKW39013 (magnesium a1uminometasilicate type 1-8);
IIOCAẠ49097(aluminium magnesium siỉkate type IkA).

Ptarmacopoeỉas. .In Eur. (see p. vii) and ĩnt. Also in USNF. 
USNF also indudes Magnesium Aluminosilicate and 
Magnèsium Aluminometasilicate.
Ph. Eur. 8: (Aluminium Magnesium Silicate). A mixture of 
colloidal-size partides oỉ montmorillonite and saponite, free 
from grit and nonswellable ore. Almost vvhite powder, 
granuỉes, or plates. Practically insoluble in water and in 
organic solvents; swells in water to form a colloidal 
dúpersion. A 5% đispersion Ũ1 water has a pH of 9.0 to 10.0. 
USNF 31: (Magnesium Alumỉnum Silicate). A blend of 
coUoidal montmorillonite and saponite that has been 
processed to remove grit and nonswellable ore components. 
There are several types, diữeríng in viscosity and in ratío of 
aluminium content to magnesium content. It is an 
odouriess, fine (micronised) powder, small aeam  to tan 
granules, or small Aakes that are creamy when viewed on 
theữ Hat suiíaces and tan to brown when viewed on thcir 
edges. Insoluble in water and in alcohol; swells when added 
to water or glycerol. pH of a 5% suspension in water is 
benveen 9.0 and 10.0. Store in airtight containers.
USNF 31: (Magnesium Aluminosilicate). A synthetic 
mateiiaỉ that contains 20.5 to 27.7% of magnesium oxide,
27.0 to 34.3% oỉ aluminium oxide, and 14.4 to 21.7% of 
Silicon dioxide, caiculated on the dried basis. A white 
powder or granules having an amorphous structure. 
PracticaDy insoluble in water and in alcohol; partìally 
soluble in adds and alkalis. A 4% suspension in vvater has a 
pH oi 8.5 to 10.5. Store at a temperature not exceeding 40 
degrẹes in aiitight containers.
USNF 31: (Magnesium Aluminometasilicate). A synthetic 
mateiial that contains 29.1 to 35.5% oỉ aliiminium oáde.
11.4 to 14.0% oỉ magnesium oxide, and 29.2 to 35.6% oỉ 
Silicon dioxide, calculated on the dried basis. It exists in two 
ỉonns, Type I-A and Type I-B. A white powder or granules 
having an amorphous structure. Practically insoluble in 
water and in alcohoh partiaỉly soluble in adds and alkalis. A 
4% suspension in water has a pH of 6.5 to 8.5 (Type I-A) and
8.5 to 10.5 (Type I-B). Store at a lemperature not exceeding 
40 degrees in airtight containers.

ProhỊẹ
Aluminium magnesium silicates are mineral days belonging 
to the smectite group (see p. 1887.1). They OCCUI naturally 
in variơus íonns, depending on the mineral composition 
and the physical struaure, and may contain varying 
amounts of other minerals, su ch as caldum, sodium, and 
iron. Synthetíc aluminium magnesium sUicates are also 
available.

Aluminium magnesium silicates have a variety oỉ 
pharmaceutical uses, índuding use as suspending and 
thidtening agents, as emulsion stabiỉỉsers, and as binders 
and disintegratmg agents in tablets.

Other smectìtes with similar uses indude bentonite 
(p. 2170.3) and Fulleis earth (p. 1553.2); almasilate I

(p. 1815.3) and attapulgite (p. 1820.1) also have uses in 
gastrointestỉnal disorders.

P r e p a r o t i o n s

Prepriakny Preparations (details are given in Volume B)

Single ingrađenl Prcporotions. Inđon.: Neusilint-

AAuhHngradient PraporaHons. India: Aglodd; Alupectin; Diger e; 
Gelusil MPS; Gelusil Plus; Indon.: Flatuddf; Stomadont; Jp<r. 
Cabe 2f; Thai.: Diasgest’ UAE: Alkasid.

Aluminium Monostearate
Aluminii monostearas; Aluminium, monostéarate c '; 
Alumiriụm Monostéarate; Glinu monostearyniẳh; Mom-; 
estearato de aluminio; Monpstearato dẹ aluminit ■; 
A/1I0MMHMR MoHOCTeapaT.
Dihydróxy(octadecanoato-0-)aluminíurTi; Dihydroxy(stean - 
to)aluminium.
C16H37AI04=3445
CAS —  7047-84-9 (aluminium monostearate); 300-92■ > 
(oluminium distearate); 637-12-7 (aluminiunì tristeơrate). 
u m  — P9BC99461L

PharmacopoeĨQs. In Jpn and Pol. Also in USNF.
USNF 31: (Aluminum Monostearate). A compound ){ 
aluminium with a mixture of solid organic adds obtaim d 
from fats and consisting mainly of variable proportions )f 
aluminium monostearate and aluminium monopalmitat:. 
A fine, white to yellovtòsh-vvhite, bulky powder with a fai Ít 
characteristỉc odour. Insoluble in water. in alcohol, and n 
ether.

Profi7e
A lnm in in m  monostearate is a metal soap anionic suriacta.1t 
(p. 2164.1) used as a gelling agent in oU-based cosmetic ar d 
pharmaceuticaỉ lormulations. It may also be used as a 
stabiliser in cosmetic emulsions. The distearate ar d 
tristeaiate are also used.

Amaranth
Amarant; Amarante; Amaranto; Bordeaux S; 0  Acid Red X ; 
o  Food Red 9; Colour Index No. T6185; E123; íbrmerly FD &1; 
Red No. 2' Naphtol Rot S; AMapaHT.
|t consists mainly of trisodlum 3-hydroxy~4-{4-sulphonato-1 - 
naphthylazo)naphthalene-2,7-disulphonate. 
;C2oHn N 2 N a A o S 3 = 6 0 4 5  
CAS — 915-67-3.
UNII— 37RBV3X49K

NOTE. The name amaranth ỉs also used to reỉer to son e 
spetíes oí plant in the genus Amaranthus, some oi whic h 
have been used as a source of dyes.

Uses
Amaranth is a synthedc azo dye used as a colouring agent i 1 
medidnes, foodstuffs, and cosmetìcs.

Adverse Effects

C ardnogenkity. Aỉthough so me evidence o f cardnogen - 
dty was lound in early animal studies, subsequent W0I i  
ỉailed to conSrm these ũndings and in the UK amaranth s 
considered suitable for use as a lood colour.'

I. MAFP. Food advisory committee: fìnaỉ rcpon an the rrview oí tl e 
adouring matter in foód reguỉatỉons 1973. PdAC/REP/4. London: HMS' I. 
1987.

Amyl Acetate
Ácếtatède Pentyle; Acetato de amilo; Ẩcetato di Amile;Ầm 
‘teetag^Ạmylacetaãt; AmyyliaseraatỄR Essigsăurepentylẽstei 
‘PèntyTAcetate (ó-amyl acétate); Penìylacetat; AMMnaúeTáT. 
í 7H ,A = 1 3 0 2  ■■ -; -
CAS — 123-92-2 (tso-amyl acetatẽ);' 53496-15-4 (sec-àmỳ 
ơcetate); 628-63-7 (n-amyl acetate).

Ị jm  — 92Q24NH7AS.
Description. Amyl acetate is a mixture of isomer, 
prindpally ÚO-, sec-, and n-amyl acetate. ứơ-Amyl acetate s 
a dear colouTỈess liquid with a Sharp, íruity odour. Wt prr 
mL about 0.87 g. B.p. about 140 degrees. Slightly soluble i 1 
waten misdble vvith alcohol and with ether. Store in airtigỉ t 
containers.

Uses
Amyl acetate is used as a pharmaceutical and industri; 1 
solvent. Isoamyl acetate is used as a Qavouring in íoods.

Ail cross-reíerences reíer to entries in Volume A
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Adverse Effects and Treatment
Prolonged exposure to amyl acetate may produce headache, 
íatìguc, and depression of the CNS. Initation of mucous 
membranes may also occur.

Treatment oỉ adverse eílects eonsists oỉ lemoval ỉrom 
exposure and generaỉ supportive and symptomatic 
measures; activated charcoal may be given if the patient 
presents within 1 hour oi ingestion.

Effects 0(1 the heart. A 27-year-old man developed head- 
ache, nausea. and vomiting after using a paint containing 
amyl acetate as the solvent in an unventilated room.1 
Some days later chest pain and dyspnoea developed; he 
was admitted to hospital 2 weeks after exposure with 
heart íailure which slowly responded to treatmenL

ỉ .  Weỉssberg PI* Green ID. Methyl-cellulose paint possỉbly causỉng beart 
ỉaỉỉure. ủ u  1979; ìk  1113-H.

Amyiene Hydrate
rÃẹthyỊdimethylmethanolurn; Dimethyỉèthýl Carbìnok Hidra- 
to déạrpilepớ, Tertiary Amyl Alcõhol;. tớr-Pentyl Alcohol;; 
AMunrnqpaT.  ̂ , ,
2-Methỹlbutapr2-ol.

•CSH120=88:15''— -■ -  ..................................
Ở s -.75-85-4.’ ̂  ‘ ■
UNII — 69C393RIỈZ - .

Pharmacopoeias. In USNF.
USNF 31: (Amylene Hydrate). A dear, colourless liquid 
having a camphoraceous odour. Sp. gr. 0.803 to 0.807. 
Distilling range 97 degrees to 103 degrees. Freely soluble in 
water; misdble with alcohol, with chlorolorm, with ether, 
and with glycerol. Its Solutions are neutral to litmus. Store in 
aiitight containers.

Uses
Amylene hydiatẹ is used as a pbaimaceutícal solvenL It was 
íormedy used as a hypnotic.

Adverse Ettects
Amylene hydrate is irritant and has a depressant eỉfea on 
the CNS.

Aniline
Arninobẻnceno; Aminobenzeen; Aminobẻnzene,' AnilHn;' 
.ẠnỊỊiinỊ; Ạniiin; Anilină; Aniìlna; AniỊTns; Bencenamina,- 
Benzehamine; Fenilamina; Fenũũlamiin; Eenylamin; Pheny- 
lamine; Ahmimh.
Cí H7N=93.13 ■
CÁS —  62-53-3.
ỤNÌI —  SIR7XX2FIK.

Description. Aniline is a colourless or pale yeIlow oily 
liquid with a charaaeristic odour, readily darkening to 
brown on exposure to aữ and light. Wt per mL about 1.02 g. 
B.p. about 183 degrees. Store in airtight containers. Protea 
hom Iight.

Uses
Aniline is a solvent with wide industiial applicatíons.

Adverse £flfecís, ĩ^ /rn e n /; andPregautions
Inhalation. ingestion, or cutaneous absorption of aniline 
results in methaemoglobinaemia. with cyanosis, headache. 
weakness. stupor, convulsions, and coma. Irrítation of the 
skin or mucous membranes, nausea and vomiting, and 
cardiac arrhythmias may occur. Haemolysís has been 
reported and may give rise to tenal damage or jaundỉce. 
Death is usually a result oí cardiovascular collapse.

Treatment may involve oxygen, methylthioninium 
chloride (p. 1539.1), transhisions, or possibly haemodia- 
lysis. Gastric aspiration or actìvated charcoal may be 
considered in patients who present vvithin 1 hour oỉ 
ingestion.

Bladder papillomas have been reponed in workers 
previously exposed to aniline. Commertíal aniline may be 
contaminated vvith p-naphthylamine, a potential cardno- 
gen.

HandEng. Suitable precaudons should be taken to avoid 
slún contaa with aniiine as it can penetrate skin and pro- 
duce systemic toxidty.

Anncrtto
Achiote; Ạnátas; Annotta; Ạmotta; Q  Natural Orange 4; 
Coioúr Index‘No. 75120; E16Ó(b); Rocou; Roucou; ẠHHấTO. '

CẠSt -  1393-63-1. ■- •
■um—  6PQP1V1B60. ■'■■■1 • ; • .

Bixin
Prèĩxinỉ ío/ t̂ráòs-bixin); ã-Bixln (dj-bixiọ); E160(b)i. Bmkcmh. 

■^thyPỡ^^ydrogen-ô^-diapcHịi.ilHĨaròtènediọate (ds- 
bixinV ^ ' 1 * *■ ® * '
Ch HjA - 394.5 • ' • s
GĂS — 698*79-5 (úi-bixin); 39937-23-0 (al1-trans-6iwnj: '.**

• UNÌI — 9L7Ĩ4VB66G. ’ ■

Norbixin
:EỈỐ0(bí' ,0-Norbixin (a//-frans-norbixín); a-Norbíxin (ás- 
'norbixin); HopÕMKCMH.'
6,ế'iĐiapò-(|),i|K3rotenedioic acid...
C24Hffl04=3£Ọ5
CAS -  626-76-6 Ccis-norbixin); 542-40-5 /all-trans-no/bà/íU 
UNII — Ẹ8M59E17AI.

Ụses
Annatto is a colouríng agent extracted hom the seeds oí Bixa 
oreliana. It and its derivatíves, the carotenoids bixin and 
norbixin, are used to colour íoods, drugs, and cosmetìcs.

Bbdn and norbixứi exist in both cũ- and trans- lorms, 
vvith the às- ỉorms being the major colouring components.

Adverse Effects

Hypersensitivity. Hypersensitivity reacdons to annatto 
have been reported rarely, induding 2 cases oỉ anaphy- 
laxis assodated with use oí annatto as a ỉood colouring.u  
In both cases, sensitivity was conSrmed by skin testing. A 
literature revievv also ỉound some evidence that annatto 
might wotsen the symptoms of recurrent urticaria, 
although the design of severai oral chaỉlenge studies wíth 
annatto was critidsed.!

1. Nisb WA. tí aL Anaphylaxis to annatto dyc a case report. Am  Aũergy 
1991; 6 *  129-31.

2. Ebo DG. tí aỉ. Aỉỉergy ỉor cheese: evidence for an lgE*medỉated reactỉon 
from the natural đỹe annatto. Aikrgy 2009; ế4: 1558-60.

3. Locas CD. et ai. The role o£ nacural color additỉves in ỉood aỉỉergy. Ađv 
Food Nutr Ra 2001; 43: 195-216.

Apocarotenal
P-Apo-ấorotenal; Apocarotểnal; p-Apo-ấ-karotenal; Beta
Apòorótenal; Beta Apo-^-karoterialis; Beta-apo-^-karote-
nal; Béte-ápo-^-karotenal; Q Food Orange 6; Colour Index
No. 40820; E160(e); 8'-Apo-P<aroten-8,-aL ;
all trans-2,6,11,15-Tetramethyl-17-(2,6,6-&imethyl-1 -cydo-
hexen-1 -yl)-2,4,6A 10,12,14,16-heptadecaoctenal.
C3oH4óỒ = 4 Ĩ6 .6
CAS-1)07-26-1
UNIL— V22N3E2U32

Ertiyl Apocarotenoate
Q Food òrange 7; Colour Index No. 40825; E160(f); Ethyl-8'- 
apo-p-caroten^-oate.
The ethyl ester of (ì-apo-8'<arotenoic acid.
C32H44Ũ2M60.7 ■
CÃS— 1109-11-1.

Proĩile
Apocarotenal and ethyl apocarotenoate are carotenoids that 
are used as colouring agents in foods, drugs. and cosmetics.

Aspartame /BAN, USAN, liNNi
APMr Aspartấami; Aspartam; Aspartamas; Aspártamo; 
Aspartamum; Aszpartám; E951; SC-18862; AcnapraM. ■ 
Methyl Ak.-a-áspartyl-L-phenylalahinate; 3-Amino-A/-(a- 
methoxyạrbónylphenethyDsucdnạmic acid; /H-a-aspartyl- 
L-phenyỊalanine,1-methylester.
^ , 8 ^ = 2 9 4 3 :  , ■■ V  ■ .
045 -22839-47-0.
UNII — ZÒH242BBR1,

Pharmacopoeias. In Chirt. and Eur. (see p. vii). Also in 
USNF.
Ph. Eur. 8: (Aspartame). A white or almost white, slightly 
hygroscopic aystalline powder. Sparingly or slightly 
soluble in water and in alcohol; practícalỉy insoluble in 
dichloromethane and in n-hexane. Store in airtight 
containers.
USNF 31: (Aspartame). White, odourless, crystalline 
powder havúig a sweet tastie. Sparingly soluble in vvaten

slightly soluble in alcohol. pH of a 0.8% solution in water is 
about 5.

StobiGty. In the presence of moisture aspartame hydro- 
lyses to ỉonn aspaitylphenylalanine and a diketopiperâzine 
derivative, with a resulting loss of sweemess.

ưses
Aspartame is an intense sweetening agent about 180 to 200 
times as sweet as sucrose. It is used in íoods, beverages, and 
pharmaceuticals. Each g provides about 17kJ (4kcal).

Sidde-cel disease. It has been suggested that aspartame 
might have beneSdal eỉỉects in sickle-ceH disease.1

1. Manioo C V .tlaL  Atparume cflca in ỉidde cell anemia. Oin Pharmaal 
7%rr200J; 69; 346-55.

Adverse Effects and PrecauEons
Excessive use of aspartame should be avoided by patíents 
with phenylketonuria since one of ỉts metáboỉic Products is 
phenylalanine. Aspartame's sweetness is lost during 
prolonged cooking.

Adverse effeds. The saỉety and adverse eỉíects oí aspar- 
tame as a pharmaceutícal exdpientu  and in general useJ 
have been reviewed.

Aspartame is .hydrolysed in the gastrointestinal tract to 
methyl alcohol aspartic add, and phenylalanine. However, 
even with extraordinary consumption, methyl alcohol 
toxidty stemming hom aspartame use is extremely 
unlikely. Aspartate concentrations in blood do not rise 
signihcantly after a very laige dose (50 to lOOmg/kg) and 
thereíore toxidty related to aspartate is also not expected to 
occur. Despite the simiỉarity oí aspartate to glutamate, 
studies in glutamate-sensitive persons have shown that they 
are not aỉfeaed by aspartame consumptìon. Plasma 
concentrations oỉ phenylalanine are also unlikely to be 
markeđly eỉevated aỉtei modest consumption oí aspartame 
by healthy persons but persons with phenylketonuria 
should avoid or limit their use oỉ aspartame.

Adverse eSects have been reported1-2 after the use oi 
aspartame, either as spontaneously recorded complaints 
hom consumers or as publiỉhed case reports in the medỉcai 
literature. Most hequently reported problems have been 
headache, heuropsychiatric or behavioural symptoms, 
seizures, gasnointestinal symptoms, and hypersensitivity 
or dermatological symptoms. Available data do not provide 
evidence for serious vvidespread health consequences 
attendant upon the use oỉ aspartame but it would appear 
that certaỉn ỉndỉviduals may have an unusuaỉ sensitivity to 
the product. A safety revievv4 by the European Cotnmission 
SdentiAc Committee on Food (ECSCF) conduded that no 
causal link could be establỉshed betvveen the consumption 
of aspartame and the occuưence of epílepsy or seizures, or 
cognition, mood and behavioun this induded individuals 
considered sensitive to aspartame.

Studies have conhrmed aspartame's lack oỉ e&ect on 
children's behaviour or cognitíve function.,,‘

An increased inddence of brain cancer was postulated to 
be related to aspartame use in one report;7 however, the 
FDA* and the ECSCF* maintained that the available 
evidence did not support an assodation. Multiple 
malignandes have been reported’ in rats given doses 
lovver than the current acceptable daily intake oỉ 40 or 
50 mg/kg. The European Food Saíety Authority assessed this 
study and conduded.10 on the basis oi all the available 
evidence, that the inaeased inddence oỉ cancers in the rats 
was unrelated to aspartame ưeatment, and that there was 
no need to turther review the saíety of aspartame, nor to 
revise the established acceptable daily intake for aspartame 
of 40 mg/kg.

ỉ . Golighily LX. tí ai. Pharmaceuiica) exdpienis: advcrsc effects assocỉated 
wiih Tnaciive' ingredỉenu ỉn dnig Products (part n). Med Toxicol 1988; 3: 
209-40.

2. American Academy of Pediatrics. Tnactive' ỉngredious iỉi pharmaceuỉ- 
ical Products; update. PetUaaria 1997; 99: 268-78.

3. Magnuson BA. a a i. Aspartame: a saíety evaluatíon based on cunent use 
leveỉs. reguỉatíons, and toxicological and epidemỉologỉca] studies. Crử 
Rev Taxừoỉ 2007: 37: 629-727.

4. European Commlssỉon Health and Consumer Protectíon Direaorate- 
General. Opinion of the SdenUBc Committee on Food: update on the 
saíety oí aspartame (expressed on 4 December 2002). Available at: 
hnp;//eceuropa.eu/íood/fs/scyscí/ouil55_en.pdỉ (accessed 23/08/10)

5. Shaywitz BA. tí al. Aspaname, behavỉor. and cognitỉve ỉunctỉon ỉn 
chỉldren with attentỉon defidt disorder. Prdiatria 1994; 93:70-5.

6. Woỉraich ML. tí aỉ. Eữects oỉ đỉets high in sucrose or aspaname on the 
behavior and cognitive períormance oí chỉldren. N Engi J Med ỉ994; 330: 
301-7.

7. Olney JW. tí ai. Increasỉng braỉn tumor rates: is there a lỉnk to 
aspaitame? J Neuropathoỉ £q? Neuroi 1996; 59: 1115-23.

8. Anonymous. Aspaname: no apparent lỉnk with biam tumours. W tì0 
Drug Itĩf 1997; 11: 18-19.

9. So&lttỉ M. t í  ai. Plrst experimental demonỉtration of the multỉpotentỉaỉ 
cardnogenlc eữects of aspaname idminiỉtered ỉn the íeed to Sprague- 
Davrỉey rats. Bnâron Health Perspea  2006; 114:379-85.

10. European Food Safety Authorỉty. Opinion of the Sdentỉũc Panel on ỉood 
addỉtives. Qavounngs. Processing aids and materiaỉs ỉn c onua with food 
(AFC) on a request from the Commisáon related to a oew long-term 
cardnogenitíty scuđy on aspartame. EPSA J  2006; 356 1-44. Avaỉlabie

The Symbol t  denotes a preparation no longer actively marketed
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Breasl foocfing. Aspartame 50 mg/kg given orally to 
healthy vvomcn resulted in small but signiScant ỉncreases 
in breast milk aspanate, phenylalanine, and tyroãne con- 
centrations.1 Howcver, it vvas noted that these levels were 
similar to postprandial milk samples and were unlikely to 
impact upon total amounts of amino adds ingested by the 
inỉant Purthermore. the do$e oi aspartame given in the 
study was considerably higher than the projected intake of 
about 7.5 to 8.5mg/kg daily, assưming alỉ sucrose intake 
were teplaced by aspartame, and no aspartame abuse. 
Nonetheless, the Iast available guidance ỉrom the Ameri
can Academy oỉ Pediatrics2 considered that caution was 
required when aspartame was ingested by mothers where 
either the mother or breast-fed iníant had phenylketon- 
uria.

1. Stegink LD, ứ aL Pỉasma, erythrocyte and human miĩk Ỉevelỉ oỉ írcc 
amino adds ỉn lactating women administered aspartame or lactose. J 
Hutr 1979; 109: 2173-81.

2. American Acaderay (ri Pedỉaưỉcs. The transíer oi drugs and other 
Chemicals in to human miỉk. Pediaaia 2001; 100:776-89. [Retired May 
2010] CoTTectỉon. ibià^ 1029. Aỉso availabỉe at: http://aappolỉcy. 
aappublications.org/cgỉ/content/fuÌỈ/pedỉatJics% 3b ỉ08/3/776 (accessed 
19/11/04)

Pharmacokinetìcs
Aspaitame is hydrolysed in the gastrointestinal traa  to its 3 
primary constìtuents, methyl alcohoL aspartìc add, and 
phenylalanine.

P r e p a r a t í o n s
Proprietary Preparationỉ (details are given in Volume B)

Single ingredient Preporotioiu. Arg.: Equalsweet slap; Braz.: 
Dietadlt; Pinn; Canad.: Equal' Chile: Naturalist; Originalsweet; 
Valsweetf; India: Aspasvveet; Equal; Lo-Kab ItaL: Aspartina; 
Pururat: Suavitei; NZ: Equal+Í Rus.: Sugariree (IỈIyraệpa); 
ThaL: Espar; Turk.: Aspaitĩl; Canderel; Demi Canderel; Diyet 
Tac Hermesetas GoldỲ, Nutra-Tac Sanpa; Vencỉ.: Dulcosil; 
Eđub Hermesetas Gold.

Muki wp8(faflt Preparations. Arg.: Genser Sweetf; Rondo 
Sweet; Q tũc. Marco Sweet Light: Indừc. Glutammune; ItaL: 
Ploridral; UK: Sweet 'n Low; Venez.: Hennesetas Gold.

Aspartame Acesuttame
Acnapĩạua AụecynbộaM.
L-Phẻnýtelãnineit;a-aspáftyl-2ỉméthyl esíer, compoũnd vvith
&-methyM,23^axathìazinfK3H)-õne 2,2-díoxicíe (1:1). 
C isHzÁ N 3S=Í4575 -J • -
CÁS — 106372-554.
UNỊỊ— IFE6C6BS24" '

Ptnrmacopoeias. In USNF.
USNP 31: (Aspartame Acesulỉame). white, odouriess, 
aystaHine powder. Slightly soluble in vvater and ỉn alcohol. 
It contains not less than 63.0% and not morẹ than 66.0% of 
aspartame, calculated on the dried basis, and not ỉess than 
34.0% and not more than 37.0% oỉ acesulíame, calculated 
as the add ỉonn on the dried basis.

Proíile
Aspartame acesuỉỉame is a compound of aspartame (see 
p. 2169.2) and acesulíame (see p. 2166.2), and is used 
siinilariy in íoods. Itisan  ỉntense sweetener about 350 times 
as sweet as sucrose.

Astoxanthin__________
AsàtearỊOĨrtCịAsitaksantin;. Astaxanthlne; Astãxantina; Ẽ1610)ĩ

0 S 3 ,^ 3 3 í-O iH y d ró x y -p -^ -< ia ro tè r ie -< 4 /-d ỉo n ă . 5 . '« '

ỦNỆz 4xiỵmpR7i.r.

PtọỊÌỊịb
Astaxanthin is a carotenoid pigment used in fish íeeds to 
colour the flesh of salmon and similar fish. It may be 
obtained synthetìcally OT from natural sources.

Astaxanthin has also been used in dietary supplements 
ỉor its antoxidant eSects.
Reviews.

1. BBgoen-Ciapan t  tt aL Astaxanthin: a rcYÍew of its chemistry and 
appttcadom. Crít Xev Pood sà  Nutr 2006; 46: 183-96.

2. Paafakow FJ. a a l Aslairanthlir a novel potential ưeatment tor oódanve 
stros and intlanimation in cardỉovascular dlseasc. Am -J ũm tiol 2008; 
101: 38D-68D.

3. Fuaett RG, Coombcs JS. Astaxanthin: a potendal therapeutíc agent in 
canUonacular cUmae. M er Drugt 2011: 9; 447-63.

P r e p a r a t i o n s
Propiietary Pieparuliora (details are given in Volume B)

Single ingređent Preporotioro. Indtm.: Astacon Asthin;
Axãnthin; Axtan: IíaL: Sincorten-A.

Mubi-ingracGent Praparaiions. bidicr. Lycocare; Lycoỉaa Plus; 
Indon.: Astadỉab; Asthin B-OND; MatoAam; Matovit AX; nutri- 
vision; ỉtaL: CareseL' Euretin; Pentakcr; Mex.: Drusen; Singa
pore: Nutrivisỉont.

Beeswox
Baimumu; Bienenwachs; Bijenwas; Bisu vasks; Bivax; Blvoks;- 

-Cera d'abella;. Cera d'apl; Qre d'abeille; £901; Mehilãisvaha; 
Méhviasz;: Mesilasvaha, PỄelln]i-'vosak' Véelt vosk; Wosk 
’pszczeli; Cebelji vosek; riqenMHbiií' Bocỉc - -- 
CAS — 8012-89-3.

white Beeswax
Baltasis vaskas; Bleached Wax; Cera alba; Cera Blanca; cẻra 
Branca; Cera de abejas; Gre Blanche; Gre d'abeille blanche; 
E90ĩ; Fehér vias? Gebleichtes VVachs; Valkovaha; Vax, vitt; 
Ỵosk bíiý; Whitẹ Wax; Wosk biaíy; OcBemẽHHbiii riMẹnMHbiÃ 
Bock. .
CAS — 8012-89-3.
UNII.—  7G1JSDA97F.

■ Pharmacopoeias. In Eur. (see p. vu) and Jpn. Also in USNF. 
Ph. Eur. 8: (Beesvvax, white). It is bleached yellow 
beestvax. It occurs as white or yellowish-white pieces or 
plates, translucent when thin, with an odour sỉmilar to that 
o i yeUovv beeswax, though íainter and never randd, and 
with a fine-grained, matt and non-crystalline ỉracture, 
becoming soft and malleable when wanned in the hand. 
Drop point 61 degrees to 66 degrees. Practicaily úisolubỉe in 
water partially soluble in hot alcohol; completely soluble in 
íatty and essential oils.
USNF 31: (White Wax). It is bleached and puriBed yellow 
beesvvax. A yelIowish-white solid, somewhat translucent ìn 
thin layers. It has a ỉaint charaaeriỉtic odour and is free bom 
landdĩty. M.p. 62 degrees to 65 degrees. Insoluble in water; 
sparingly soluble in coid aỉcohol’ boiỉing alcohoi dissolves 
the cerotic add and a portíon of the myricin that are 
constítuents of the wax; completely soluble in chloroíonn, 
in ether, in Sxed oils, and in volatile oils; partly soluble in 
cold benzene and in cold carbon disulSde; completely 
soỉuble in these liquids at about 30 degrees.

Yelk>w Beeswax
Cêrạ Amarela; Cera Amarilla; Cera de abẹjas amarilla; Cera 
F|áv ;̂ Gre d'abeille jaune; Gre Jaune; E901; Gelbes Wachs; 
Geltonasis vaskas; Keltavaha; Reíìned Wax; Sárga viasz; Vax, 
gult; Vosk ỉlutý; Wosk ỉỏtty; Yellovv Wax; >Kèrm>iM riMennHbiM 
Bock.
CAS —  8012-89-3. ■
UNH —  2ZA36H0S2V.

Pharmacopoeias. In Chin., Eur. (see p. vii), and Jpn. Also in 
ƠSNF.
Ph. Eur. 8: (Beeswax, Yellow). The vvax obtained by meltìng 
with hot vvater the walls of the boneycomb oí the bee, Apis 
méữiỊera, and removing the ỉoreign maner. It occurs as 
yelloTV or light brovvn pỉeces or plates with a ỉaint and 
characteristic odour of honey, and with a fine-grained, matt 
and non-ctystalline hacture, becoming soft and malleable 
whẹn warmed in the hand. Drop point 61 degrees to 66 
degrees. Practìcally insoỉuble in vvaten partially soluble in 
hot alcohol' completely soluble in fatty and essential oils. 
USNF 31: '(YeJIơw Wax). The puriẼed wax bom the 
honeycomb of the bee, Apis mtUifera (Apidae). It is a solid, 
varying in colour hom yellovv to greyish-brovvn with an 
agreeable honey-like odour, somevvhat brittle when cold, 
pliable when warmed in the hand, and presenting a dull, 
granular, noncrystalline hacture when broken. M.p. 62 
degrees to 65 degrees. Insoluble in vvater; sparingly soluble 
in cold alcohol; boiling alcohol dissolves the cerotỉc add and 
a poráon of the myridn that are constituents oỉ the wax; 
completely soluble in chloroíorm, in ether, in fixed oils, and 
in voỉatiỉe oils; partly soỉuble in cold benzene and in cold 
caibon disulhde; completely soluble in these liquids at about 
30 degrees.

Uses
Beeswax is used as a $tìỉfening agent in ointments and 
creams, and enables water to be incorporated to produce 
water-in-oil emulsions. It is also used as a coating in the 
manuíacture of modihed-release oral preparations. white 
beesvvax is occasionally used to adjust the melting-point of 
suppoátories.

A sterile preparatíon oỉ white beesvvax, hard paraíhr, 
and isopropyl palmitate (Sterile Surgical Bone Wax) is use 1 
to control bíeêding hom damaged bone during surgery.; t 
should not be conỉused with Aseptic Surgical Wax (BP': 
1949), also knovvn as Horsley's Wax, which contaỉnel 
yellowbeeswax, olive oil, and phenol in a mercuric chlorid: 
solution and was used to controỉ haemoưhage in bone c r 
cranỉal surgery.

Beesvvaxes are also used in foods and cosmetics.

Adverse Effecfs

Granuloma ỉonnatỉon. Use oỉ surgical bone wax has bee 1 
assodated with an inAanunatory response in som: 
patỉents. Pormation of granuỉoma tissue at the site ( f 
application to the orbit,1 íoot,2 híp,3 and stemum4 hỉ 5 
bẽên reported. Seven patients devẽloped local pain an i 
tendemess after use of bone vvax in loo t surgery; furth«T 
surgery to remove granulomatous tissue 4 to 52 montỉ s 
later resolved pain in 5 patients.2 In another patient,5 3 
large, granulomatous, retroperitoneal tumour assodate d 
with a foreign-body reaction developed 19 years aher ử e  
use of bone wax on the iliac crest. In an autopsy study I í  
18 cadavers with evidence of stemotomy, 17 of which ha d 
macroscopic evidence oỉ bone wax ưse, signs of inflamm, - 
tion or granuloma lormation were found in an but on . 
The authors conduded that bone wax is non-resorbab e 
and can cause chronic inAammation up to 10 years ahi r 
application.4 However, in a prospective randomised stud' 6 
in 400 patients undergoing coronary bypass surgery, tí e 
applicatíon of bone wax to the stemal edges appeared 0 
be neither unsaỉe nor of beneĩit.

1. Katz SE Rootman J. Advcrse eỉfects oí bone wax in surgery oí the orb L 
Ophthtl Pỉast Reanstr SurỊ 1996; 12: 121-6.

2. Anũnsen OG, tí ứỉ. Compỉicatíons secondary to the use oỉ Standard bo e 
wax in seven patỉents. J Foot Ankit Surg 1993; 32: $05-8.

3. Lavỉgne M. tí at. Bone-wax granulomã aíter íemoraỉ neck osteoplast t. 
Can J Surg 2008; 51: E58-E60.

4. Sudmann B. tí ai. HistologícaUy veriíỉed bone wax (beeswax) granulor a 
aỉter median stemotomy in 17 oí 18 autopsy cases. Patholosy 2006; 3 ỉ: 
138-41.

5. Verborgt o. tí a i A retroperitoneaỉ tumor as a iate compỉicatíon oí ti e 
ase (ri bone wax. Aaa Oríhop Betg 2000; 66: 389-91.

6. Przỉborowski J, tí ai. lỉ bonewax saíe and does it belp? Ann Thorac Sk y
2008; 85: 1002-6.

HypersensHivity. For reíerence to hypersenátivity rea - 
tìons with bee Products, induding beeswax. see und r 
Apis MelIUera, p. 2445.2.

Preparotions
Propriatary Praporohons (detaìls are given in Voỉume B)

Preparotíons. Arg.: Aqualane; Zoodermii a 
Crema; Austria: Tiroler Steinol; Brm.: Balmex; CamuL: Pu e 
Gardens; Chile. Cold Cream Avene; Fr.: Cerat Inalterable |-; 
Cold Cream Naturel; iouvence; Menolistica; ỊtaL: Eavic Vit I- 
lux; Phữipp.: BSI Medicated Plasten Livemũn; USA: Bo I- 
dreainCs All Natural Butt Paste; Paladin; Palomar E; V ene.: 
Nutricap.
Pharmaeopodal Praparations s-
BP 2014: ParaỉBn Ointment;
USP 36: Bose Water Ointment' White Oinunenc Yellc ir 
OintmenL

Beetroot Red
Beet Red; E1Ố2 (beetroot red or betanin); Rojo de remolachi ; 
Rouge dẹ èetterave; CBeKo/ibHbiii KpạcHUM.
CA5 rr- 8995749-1 (beeữoot extraà); 89957-90-4 (beeơoc f 
exttộct); 7659-95-2 (betanin). ■ ' *

NOTE. The name beeưoot red has been used ỉor an extraa >f 
Beta vulgarừ and for betanin (betanine), its ma n 
constituent.

Prọfile
B eeavot red is obtained hom the roots oí red beets, Bi 'a 
vulgarừ var. rubra (Chenopodiaceae). The main colourũ g 
prindple consists of betacyanins of which the glycosii ;e 
betanin is the main constituent. Beetroot red is used as a 
colouring agent for medidnes, íoodstuhs, and cosmetics.

Bentonite
Bentonlet; Bentoniit; Bentoniitti; Bentonic Bentonit i; 
Bentonitas; Bentonitum; E558; Mineral Soap; Soap G a ’; 
Wìtkinlte; BeHTOHMT..
CAS —  1302-78-9.
UNII —  A3N5ZCN45C

P tia rm a c o p o e ia s .  In Eur. (see p. lói), Int.. and Jpn. Also n  
USNF, vvhich also indudes a puriBed form.
Ph. Eur. 8: (Bentonite). A natural day containing a hi)h 
propoition of montmorillonite, a native hydrated alumi 1- 
ium sílicate in which some aluminium and Silicon atoris

All CTOss-reíerences reíer to entries in Volume A

http://www.dM.curopt.cu/EFSA/Sdcnnflc_Opinion/afc_op_cj356_
http://aappol%e1%bb%89cy
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may be replaced by other atoms su ch as magnesium and 
iíon. A very flne, homogeneous. greyish-white powder with 
a more or less yellowish or pinkish tĩnt. Pracdcãily insotuble 
in water and in aqueous Solutions, but swells with a Iittle 
vrater (orming a malleable mass.
USNF 31: (Bentonite). A natìve, colloidal, hydrated 
alnminium sillcate. A very fine. odourỉess, hygroscopic, 
pale bụff or cream-coloured to greyỉsh powder, free from 
grit Insoluble in vvater, but swells to ãbout 12 tìmes its 
voltune when added to vvater; insoluble in. and does not 
swell ỉn, organic solventỉ. pH of a 2% suspension in water, 
mixed vigorously to {adlỉtãte wetting, is betvreen 9.3 and 
10.3. Store in airtight containers.
USNF 31: (Puriăed Bentonite). A colloidal montmoriUohite 
that has been processed to remove grit and nonsvvellable ore 
components. An odouriess, fine, micronised povvder, OT 
small Qakes that are creamy when viewed on their Sat 
surỉaces and tan to brovra when viewed on theừ edges. 
Insoluble in water and in alcohol. Svvells when added to 
water or glycerol. pH of a 5% suspension in water is 
benveen 9.0 and 10.0. Store in aũtight containers.

PfofịỊẹ
Bentonite is a mineral day belonging to the smectite group 
(see p. 1887.1). It absorbs water teadily to ỉorm sols or gels, 
depending on its concentration, and is used in pharma- 
ceutical manuíacturing as a suspending and stabilising agent 
and as an adsorbent or dariỉying agent It iỉ also úsed as an 
antiraking agent in the ỉood industry.

Bentonite may be used as an oral adsoibent in paiaquat 
poisoning (p. 2159.2).

P r e p a r a t i o n s
Proprieằory Piaporoliuns (detallỉ are given in Volume B)
MuhMngrediant PreporaHon*. Inãơn.-. Stomagel; Mtùayỉùr. 
Clearasỉl Pimple Treatment; SAfr.: cleaiasil Tf: singapore. 
Clearasil Pimple Tỉeatmenc Swhz.: Prevalin.
rtiui mocopooioi Praporatiom
USNF 31: Bentonite Magma.

Benzaldehyde ___
Aldehtdoi bercoico; Aldehyd 'beraoẹsdwỹ,fíEtensaldèlTýd;Ị 
Bèntsaldehydi; Benzaldèhĩds; Bariáldehid^-BerttaldehídĐ:’ 
Benzaldehit; 8enzaldehyđi' 8enzaldẻhyde; Benzaldeide; 
Benzaldeído; 5eH3aribflervựi.
CtHsO IO ó.!
CAS —  ỈOO-52-7.
UNII —  TA269SD04T.

Pharmacopoeias. In Br. Also in USNP.
BP 2014: (Benzaldehyde). A dear colourless liquid with a 
characteristíc odour oỉ bitter almonds. Slightly soluble in 
vvater; misdble with alcohol and with ether. Store at a 
temperature not exceeding 15 degrees in well-ũlled 
containers. Protect írom lighL
ƯSNP 31: (Benzaldehyde). A colourless strongly reíractive 
llquid. Slightly soluble in vvaten misdble with alcohol, with 
ether, and with fixed and volatile oils. Store in well-filled, 
airtight contaíners. Protect from light. Avoid excessive heat.

Pro/í/e
Benxaldehyde is used as a Qavour as an altemative to 
volatile bitter almond oil It may cause contact dennatítis.

Preparations
piiuiinocopoflwl Praparobom
USNF 31: Compound Benzaldehyde Elixứ.

Benzene
Beinsâní-Bencenõ; Benseèn; Bensen; Bencẽeni; Benzèr 
Bénzeen; Benzen;. Bervzenas;. Beraène; Beraenạ; Benzol; 
Benzdlas; Benzols; cỹdóhexatriene; Hidruro de íenilo; Ptíenyl 
Hydride; BeH3Qn; BeìtìeH. * '
C M - á l l *  »  - r S \  -
Ở S -n -4 3 -l-
UNU '—rJ64922108E. r í - •

NOTE. Benxene may be known by names su ch as 'beaứnã', 
'benzol', 1)010016', or 'benzolum'. However, 'bẹnzor Is also 
used to desaibe a mixture oỉ hydrocaibons and 'benzin' OT 
'benzine' is used as a name ỉor a Petroleum distillate (see 
also Petroleum Spirit, p. 2201.2).

Description. Benzene is a dear colourless Qammable 
liquid with a characteristic arotnatic odour. Wt per mL 
about 0.88 g. B.p. about 80 degrees. Store in airtight 
containers.

U s e s

Benzene was íonnerly applied as a pediculỉdde. Its use as an 
industriaỉ solvent is decreasing.

Aidverse Effects, Treatment, and Precautions
Symptoms oỉ acute poisoning after inhalation or ingestìon 
oi benxene indude initlal exatement or euphoria ỉolỉowed 
by GNS depression with headache, dizziness, blurred Vision, 
and ataxia, which ứi severe cases may progress to coma 
(accompanỉed by hyperactive re&exes), convulỉions, and 
death bom respiratõry íailure. Other symptoms indude 
nausea and ứritatìon oỉ the mucous membranes; ventricular 
arrhytbmiás may occur. Direct sldn contact with liquid 
benoene may resũlt in maiked initation, and dennatitis may 
develop on prolonged or repeated exposure.

Prolonged industrial exposure to benxene vapour has 
been assoòated with adverse effects on the gastrointestinal 
tract and the CNS but in particular vvith marked eãects on 
the bone marrovv and blood. Decreases in the numbers of 
red or white blood cellỉ or oỉ platelets may occur, produdng 
symptoms oỉ headadie. íatigue, anorexia, pãllor, and 
petechiae. In severe cases pancytopenia or aplastỉc anaemia 
may develop. Leukaemia, particularly acute myeloid 
leukaemia, has also developed, often many years after 
exposure to benoene has ceãsed. These eữects have been 
reported in vvorkers exposed to relatively high concentra- 
tíõns oỉ the vapour (around 200ppm or more) but reduced 
red blood ceỉl counts and anaemia have also been reported 
at lovver concentratíons. Chromosome abnormalitìes have 
been seen after prolonged exposure to benzene, particulariy 
at the higher concentradons assodated with blood 
đyscrasias; hovvever, the stgniScance of these abnormalities 
in the development oỉ leukaemia iỉ undear.

Treatment of poisoning consists of symptomatic and 
supportive measures. The UK National Poisons Inỉonnation 
Service considers that gut decontamination (gastric lavage) 
is contra-indicated because it may increase the risk oỉ 
aspiratíon. In chronic poisoning, repeated blood transíu- 
sions may be necessary. Adrenaline and other sympatho- 
mimetics should be avoided because of the risk oỉ 
predpitating cardiac arrhythmias.
Reviews.

1. Health and Saỉety Bxecudve. Beroene. Taáàíy Rtvừw4. London: HMSO, 
1982.

2. WHO. Bettxene. Envừonmerttal Heaỉtk Criteriđ 150. Geneva: WHO. 1993. 
Avaỉlabỉe at* http://www.ỉnchenuOTg/doaunem&/ ehdehddũrì soJinn 
(accesed 29/06/04)

3. Khan HA. Benzene's toxỉdty: ẵ consoỉkỉated sbort revieiv oỉ human and 
anỉmai studỉes. Hum Exp Taứai 2007; 2A: 677*8$.

MaBgnant neopiasms. Epidemiological data support an 
associatíon between benzene exposure and acute myeloid 
leukaemia, but the lisk aỉter lovv levels oỉ exposure (1 to 
lOppm) is less dear.1 However, a large cohort study2 sug- 
gested that there iỉ an increased risk of acute myeloid 
leukaemia and of non-Hodgkin's lymphoma with beiuene 
exposure at Ievels below lOppm. The generai assodatíon 
between benzene exposure and non-Hodgkin's lymphoma 
was also supported by a review oỉ case-control and cohort 
studies.’

1. Austin H. «  ai. Benxaie and leukcmia: a rrview aí the literatuie and a 
tiik assessment Ảm 1 Epiềmiol 1988; 127; 419-39.

2. Hayes RB. a  ai. Benaene and the dose-reiated incidence of bematologic 
ncophsms in Oũn*. J  Nứti Cm ar !m t 1997; 89:1045-71.

3. Smith MT. a  «1. Benxene exposute and risk of non-BodgUn lyntphoma. 
Caitctr Epừtrmioi Bĩomarkm Pny 2007; 16: 385-91.

Pregncincy. An evaluation oỉ the USA National Natality 
and Petal Mortality Survey noted that matemal or pater- 
nal occupational exposure to agents su ch as benzene vvas 
assodated with an increased risk of still-birth and that 
patemal exposure to benzene increascd the risk of low- 
birth-weight iníants.1

1. Savitx DA. rt tl. Eíírcl ữỉ parents' occiipaúonal expontres on risk oí 
ílillblnh. preterm deUvery. and small-fòr-gestational4ge iníams. Am ì  
Epiàmiot 1989:129: 1201-18.

Pharmacokinetics
Benzene is absorbed after inhalation and ingestion, but is 
not signihcantly absorbed through the skin. Some is 
excreted unchanged from the lungs. Oxidation to phenol 
and related quinol compounds occurs in the liver. the 
metabolites being exaeted in the urine as conjugates of 
sulhuic or glucuronic add.

Black PN
Brtliantinis Juodasis BN; Briljantsvart 0N; Bnljanttimusta BN; 
Briljanttwart BN; Bfillãntschwarz' BKÍ' Brillíant Black BN; 
BrịHiaót Black PN; Q  Food Black 1; ColoụrỊndex No. 28440; 
OsnV Bryiantovva PN^ElSl; Fekete PN;ị'Ị9egrõ Brilliante; 
NẹgtbỊầrillante BN; Negro PN; Nero Brillantẻ-BN; NoirBrillant 
BN;"6p^iiaKTOBbiil;Mef)HbiH PN; MẽRHbi^Bnẹa3ỊiUMỈí RN.

It consists mainlyoftetrasodium 4-ạcetamido-£rhydroxy-^'

Profìle
Black PN iỉ a synthetic diazo dye used as a colouring agent in 
medidnes, cosmetics, and ỉoods.

BordeauxB
ÔorđeắáỂ ỆB iÌd ểtís B ?â  'Ẩclđ Ried Ì7;rtolóuií 

Tnđex No. 16180; KmcỘothmìí Bopqà " ■■■■tinỊy.
It consists lĩiainly pí disodium 3-hydroxy-4-(ì -naphthỵlazo)' 
nãphttiarené-2,7-dÌsuíphonate. ’ u
C2oH12N 2N àA S2=502.4- "
CAS -5858-33-3. Ạ -'; .

Profìle
Bordeaux B is a synthetic azo dye íormerly used as a 
colouring agent for medidnes and ỉoods that has been 
generally replaced by other colours.

BHIIiant Blue
Azul brillante; Bteu bnllant; Btẹkit Ể)iylantowy; Blu Briĩlante; 
Briliantinis mélyriasis; BrHỊantblâtc Briljantblauw; Briilantblau;

' Bnllántkéii:

Brílliant Blue FCF
Àiuỉìẫĩllante ^íBĨéũbrilliarĩt:R2Fi|lue EGS;Q Acid Blue9r 
CI_Food Blue Ỉ  Coiour Index No. 42090; E133; FD & c  Blue 
No-1; Patent BlụeAQ Bp9ưưu>iaHTÕBbiMrony6oiă FCF;Cmhmíì 
S n en Á in n iíF C Ĩ. '  - '
Disodium 4',4"-bis(N-ethyl-3-sulphonatobenzylamino)tri- 
phenylmethylium-2-sulphonate.
C37H34N2N3209S3=':’92.8
CAS — 3844-45-9.
UNII -r-H3R47KJTBD.

Brílliant Blue G
Add BÍue 90.
C47Ha#N3NaO7S2=854.0 
C4S —  6104-58-1.

Proíile
The name biilỉiant blue has been used for various synthetìc 
triarylmethane (triphenylmethane) dyes. Brilliant blue FCF 
is used as a colouring agent in medidnes, cosmedcs. and 
loodstuữỉ. The related compound, brilliant blue G, is used as 
an ophthalmological stain. Other related dyes indude sulían 
blue (p. 2624.1) and patent blue V (p. 2584.2).
Reíetences.

1- Enakla H. Isbibsshi T, Brílliam blue in vhreoretỉnaỉ surgery. Dev 
Ophứuhnoi 2008; 42: 115-25.

2. Gerdỉng H, et ol. Intravỉtal staỉning oỉ the imeraaỉ ỉỉmỉtỉng membrane 
with » novd heavy soỉutỉon oỉ brỉỉỉỉant bỉue G. Kiin Mơnbl AuỊtnhnỉkd 
201 ỉ: 228: 298*301.

Enteral feeds. Blue colourings such as brilliant blue FCF 
have been added to enteral feeds to aid the detection of 
pulmonary aspiration but such use has been associated 
with toxic ettects. Blue discoloration of the skin. iniúally 
attríbuted to cyanosis. has been reported1 in a child who 
received a large quanúty of brilliant blue FCF as a colour- 
ing in an enteral feed. Abnormal systemic absorption of 
the dye has also been reported2 in 2 critically ill patients, 
both of whom subsequendy died. As oỉ September 2003 
the PDA was atvare of 20 cases of blue discoloratíon of 
body Quids and skin assotíated with the use of blue dyes. 
induding 12 fatalities., Most cases occurred in patients 
with a history of sepsis, suggesting that altered intestinal 
permeabUity could be a tanor.

1. ztllỉcb AJ, et al. SUn discolontion trith blue lood colouring. Ann 
Phrnmnmher 2000; 34: 868-70.

2. LuctrelUMR.tlo l.ToxldtyofFoodDnigutdCosmedcBlueNo. I dyein 
aiticatty UI padents. Chat 2004; 125: 793-5.

3. Anonymous. Blue diỉcoioraỉioQ and death hom FDfrC Blue No. 1. WtìO 
Dn§ in/2003; 17:239-40.

P r e p a r a t i o n s

ppoprielarỵ Prepcmtions (detaỉỉs are given in Volume B)
SỉnglB mgradienỉ Praparahons* Ger.: Biilliant Peel. 
Muteiny dinl Praporations. Fr.: Viticolor.

The Symbol t  denotes a preparatìon no longer actively marketed

http://www.%e1%bb%89nchenuOTg/doaunem&/
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1 -Bromopropane
nrPropyl Brórrìide; Propyl Bromide.. .
QH7Br=:123.0 , -
C Á S —  ỉ06-94-5.
UNII —  Y9746DNE68

Ị ự s e s
l-Bromopropane is used as an industrial solvent.

Adverse E/fecfs
1-Bromopropanc is initant. Ncurotoxlcity has been
reported aftcr occupatỉonaỉ exposure. Studỉes in animals
have shown rcproductive toxidty.
Referenccs.

1. ỉchỉhara G. et aỉ. A survey OQ exposure level heahh status, and 
bỉomaikers ỉn vrorkers exposed ỈO ỉ -bromopropane. A m Jlnắ Med 2004; 
45: 63-75.

2. Ichihara G, ứ  al. Neurologic abnormaKtíes in vrorkers oỉ I  1* 
bromopropane íactory. Environ Health Perspea 2004; 112: 1319-25.

3. Maịcrsik JJ. et al. Severe neurotoxitíty assodated with exposure to the 
solvent 1-bromopropane (n-propyl bromide). ơirt Toxicoỉ 2007; 45:270- 
6.

4. Raymond LW. Ford MD. Severe ilỉncss ỉn íumiture makers using a new 
glue: 1 -bromopropane toxiđty coníounded by arsenic. J Occup Envirvn 
Med 2007; 49: 1009-19.

5. Cerners for Dỉsease Controỉ and Prevention (CDC). Neurologic ilỉness 
associated vvith ữccupatìonal exposure to the $oivem ỉ -bromopropane— 
New Jereey and Pennsylvanỉa. 2007-2008. MMWR 2008; 57: 1300-2.

6. u w, rt aỉ. Dose-dependent neurologỉc abnormalhies in workers 
exposed to l-bromopropane. J Ocaip Ertviron Med 2010; 52: 769-77.

Brown FK
Braun FK; Brun FK; Brạz FK; Chocolate Brown FK; C1 Food 
Brown 1; E154; Marrón FK; Rudasis FK; Ruskea FK; 
KopMMHeBbiii FIC
A mixture ọf. sodium 2',4'-diaminoazobenzene-4-sulphon- 
ate; sodium 2'.4'-diamino-5'-methyiazobenzene-4-sulphon- 
ate; disodium 4,4'-(4,6-diamino-1,3-phenylenebisazo) diben- 
zenesulphonate; disodium  ^^'-(i^-dĩam ino-lvB- 
phenylenebisazo) dibenzenesulphonate; disodium 4,4'-(2,4- 
diamino-5Tmethyl-l 3 i phenylệnebisàzo) diberìzenesulpho- 
natè; trisodium 4,4,,4''-(2,4-dÌaminobénzene-1,33-triazò)ừi- 
benzenesulphonate.
CAS —  8062-14-4.

ProHle
Brown FK, a mixture of 6 synthetic azo dyes, is used as a 
colouring agent ỉor íoodstuHs.

Brown HT
Braun HT; Brun chocolat HT; Brun HTỊ Brạz HT; Chocolate 
Brovvn HT: Cl Food Brown 3; Colour Index No: 20285; 
Csõkoládébama HT; E155; Marrớn HT; Maiĩone HT; Rudasis 
HT; Ruskea HT; KopMMHeBbiR HT.
Disodium 4,4'-(2,4-dihydroxy-5-hydroxymethyM ,3-phenyle- 
nebisazo)di(naphthalene-l-sulphonate). 
C27Hi8N<Na20 9S2=652.6 
C4S —  4553-89-3.

Profìle
Brovm HT, a synthetic diazo dye, is used as a colouiing 
agent ỉor medidnes and foodstuf£s.

2-Butoxyethanol
Butyt; Glỹcõt 1'Butyl Qxitoi;-: EGBE\.. Et^yíèenglycõi(móaoX* 
Butỹletbẽrr Ethylene ^ycot- Butyi Ether-/ Ethỹléne Giycol' 
Monobutyl Ethen.Ethylenglỳcolmonobutylether. ’ í: "'h 
2-Butoxy-1-ethanof.', ‘ . . .  1
Q H 14Ọ ^ í1 1 8 2  '
CAS— 111-76-1 
LỊNII— ỈỌP9XÈZ9m,

NOTE. The nam e Butyl Cellosolve has been used as a trade 
mark for.2-butoxyethanoL

Proỉile
2-Butoxyethanol is a glycol ether solvent with similar 
properties to 2-methoxyethanol (p. 2196.1).

Butyi Acetate
•Acétate de Butyle; Acetato de butllo; Aeetato di n-butile; 
AcOnBu; Butil-acetảt; Butyỉacetaat; Butylacètat; Butylethă- 
noat Butylu oạan; N-butyyliasetaattl; Essigsáure-n-butyles- 
ten Éster butílico; Etanoató de butíla; Etanoato de bútílo; 
BymnaLieTaT.

n-Butyl acetate. -

CĂS —  ỉ23-86-4. ■
UNIỊ— 464P5N1905.

Descriptíon. Butyl acetate iỉ a dear, colourless ỉlammable 
liquid with a strong ừuity odour. Wt per mL about 0.88 g. B. 
p. 123 degrees to 126 degrees. Slightly soluble in vvater; 
misdble with aỉcohol. Store in aiitight containers.

Ư s e s

Butyl acetate is used as an industrial solvent and as an 
extraction solvent in food Processing.

Adverse Eíĩeds
Butyl acetate is irritant High concentratìons may cause CNS 
depression.

Butyl Alcohol
Alcohol butílico; 1-Butanol; n-Butanol; Butanole; Butanoli; 
Butanolo; 1-Butyỉ alcohol; n-Bưtyl Alcohol; BymnoBbnă 
CnnpT.
Butan-1-ol.
C*H,oO=74.12 
CÀS —ị 7,1-36-3,
UNll — 8PJ61P6TS3.

Pharmacopoeias. In USNF.
USNF 31: (Butyl Alcohol). A dear, colourless, mobile Iiquid 
having a characteristic, penetrating vinous odour. Soluble 
in water; misdble with alcohol, with ether, and with many 
other organic solvents. Store in airtight contaũiers at a 
temperature not exceeding 40 degxees.

Uses
Butyl alcohol is used as an industrial and pharmaceutìcal 
solvent and as an extraction solvent in food Processing.

AcỊverse E/fecfs and Precautions
Butyl alcohol may be irritant and may cause mild CNS 
depression wlth headache, dÌTTÍness, and dro-vvsiness. 

Reỉerences to the toxidty of butyl alcohol.
1. WHO. Buunob—four óomen: 1-buunoL 2-butanol. icn-buianol, 

ỉsobuunoL Bnvironmaưaỉ Health Crừeria 63. Geneva: WHO. 1987. 
Avaiiable at: http://www.inchem.org/docunienu/ebc/ehc/ehc65.htin 
(accessed 29/06/04)

2. WHO. l*Butaool bealth and saíety guỉde. 1PGS Health and Safety Guide 3. 
Geneva: WHO. 1987. AvaQable ac ỉntp://wwwJndiem.Oĩg/docuroents/ 
hsg/hsg/hsg003Jitm (accessed 29/06/04)

3- Bunc M, et al. Butanoỉ ingesõon ỉn an aỉiport bangar. Hum Exp Taxkoỉ 
2006; 25: 195-7.

4. McLaỉn vc. Hnaỉ report ơf the addendum to the saíety assesgnem of n- 
brnyỉ alcoboỉ as used in cosmetks. ĩn t J  Tcaẩcoỉ 2008; 27 (suppỉ 2): 53-69.

H a n d C n g .  Suitable precautions should be taken to avoid 
skin contact with butyl alcohol as it can peneưate skin 
and produce systemic toxidty.

P r e p a r o t i o n s
Proprietory Prepararions (details are given in Volume B) 
Mubi-ingrec£ant Prsporalions. India: Ableed.

Butykimine
Butílamina;- BŨtỹlamina; fl-Butylamine; BLrtyloamina; Bymna-
MKH. - -  s’ 3 »

ỤNII^_ N2W 60B4W ỊỊ '  ' '  ■ ! ^ ĩ  1
Descrlptlon. Butylamine is a colourỉess to pale yelỉovb 
ũammable liquid with an ammoniacal odour. Wt per m i 
about 0.744g. B.p. about 78 degrees. Misdble with water, 
with alcohol and with ether. Stoie in airtight containers.

Uses
Butylamine is used as a solvent

Adversẹ Ẹ ffe^  and PrỊScautìons
Butylamine is irritant. Symptoms oí CNS depression may 
occur aíter exposure to high concentrations oỉ the vapour.

H a n d B n g .  Suitable precautìons should be taken to avoid 
skỉn contact with butylamine as it can penetrate skin and 
produce systemic toxidty.

Butyiene Gtycol
13-Butanediolf 8utanediol; 13-Butylene Glycol; (Ĩ-Butylene 
Glycol; 13-Oihydroxybutane; Methyltrimethylene Glycol.

Butanẹ-1-3-dlol.
C4H„A=90.12 
Ớ S -+ 107-88-0. 
u m -i3 x u s 8 5 m A .

NOTE. Do not coníuse with butyl glycol, whích is ethylet e 
glycol monobutyl ether.

ProỊỊỊẹ
Butylene glycol has similar properties to propylene glyci li 
(p. 2205.2) and is used as a solvent in pharmaceutic 1 
manuỉacturing. It is also used in foods and cosmetic:, 
induding preparations íor hand disiníecrion, as a solvei t 
and humectant and for its antỉmicrobial preservads: 
properties. Hypersensitivity reactions have been reported.

The related isomer, 1,4-butyIene glycol (1,4-butanedio ) 
is used as an industrial solvent and Chemical intermediat: 
but has also been the subjea oỉ abuse (see Abuse und( r 
Adverse Bữects of Sodium Oxybate, p. 1914.3).

P r e p a r a t í o n s

Proprielory Preparatíoní (deiails are given in Volume B)
Mubi-ingrecỉient Preporations. Canad.: Manorapid Synergy; G et: 
GeloBatín; Poly-Alkoholt; Israel: Monorapidt; skin Desf; Sừ ■ 
gapore: Bio-Taches Masquet; Bio-Tachesf.

Calcium Saccharate ỊriN N i

Calcii Saccharas; Calcium D-Saccharate; Sacarato cálcicc 
Sacarato de calcio; Saccharate de Caláum; Sucrate df 
Calcium; Kanbuna CaxapaT.
Calcium o-glucarate tetrahydrate.
C6H8CaO8,4HỉO=3203
C4S —  5793-88-4 (anhydrous calcium saccharate); 5793-89-i 
(caldum sơccharate Ktrahydrate).
UNII —  SST07NLK7J (anhydrous calcium saccharateì 
6AP9J91K4V (calơum saccharate tetrahydrate).

NOTE. Do not conhise with Saccharin Caldum (p. 2208.1 . 
The names calcium saccharate and caldum sucrate hav : 
also been used to describe saccharated lime. 
Pharmacopoeias. In us.
USP 36: (Caldum Saccharate). A white, odourles: 
crystalline powder. Very slightly soluble in cold vvater an' 1 
in alcohol; slỉghtly soluble in boiling vvaten practìcaU ' 
insoluble in chloroíorm and in ethen soluble in dilu t: 
mỉneral adds and in Solutions oỉ calđum gluconate.

P r ọ Ạ 7 e
Caldum saccharate is used as a stabilising agent in solution I 
oỉ caldum gluconate íor injectỉon. Each g oỉ caldun. 
saccharate contains about 3.1mmol of caldum. Caldun. 
saccharate 8 g ỉs equivalent to about 1 g oí caldum.

P r e p a r a t i o n s

Proprietary Piepuralioiu (details are given^n Volume B)
Singếe ingre<fient Preporarions. Austria: Caldum Presenius; Cz. 
Caltíum Biotika; Spain: Suplecal.
MubKngrediant Preporolions. Ger.: Caldum Braunt; Mex.: Pre 
veíem Complex.

Calcium Stearcrte
cãlcịíi stearas; Galcium, stéarate de; Calciumstearat; E470a 
(sodrụm, potassium and 3lcium  salts of fatty aads); 
Estẹarato de caldo; Kalcio stearatas; Kalciumstearat; Kalcium- 
sztieárát; Kalsiumstearaatti; Stearan vápenatý; 5tearato. dĩ
calcio; Kanbqm CĩeapaT: ..........
Calciùm octadecanoate.
C4S.—  542-42-7 (cakium palmitaté); 1592-23-0 (calaam
stearáte). .....................  ' - ’—  '
u m — 776XM7047L

Pharmacopoeias. ỉn Eur. (see p. vii), Int., and Jpn. Also in
u s m
Ph. Bur. 8: (Caldum Stearate). A mixture oỉ caldum salts ol 
diữeient íatty adds consisting mainly of stearic add 
( C j t H 70C a O 4 = 6 0 7 . 0 )  a n d  p a l m i t i c  ac i d  
(CJ2HS2Ca0 4 = 550.9) with minor proportions of othei 
íatty adds. The fatty add baction contains not less than 
40.0% oi stearic add and the sum oỉ stearic add and 
palmitic adds is not less than 90.0%. A flne, white or almost 
white, crystalline povvder. Practically insoluble in water and 
in alcohoL
USNF 31: (Caldum Stearate). A compound oí caldum witb 
a mỉxture oí solid organic atíds obtained from fats, 
consisting mainly of variable proportíons oỉ caldum stearate 
(C36H70CaO4 = 607. 0)  a nd  ca l c ium pa lmi t a t e  
(C32H62Ca04= 550.9). A fine, white to yellowish-white 
bulky, unduous powder, free from grittiness vvith a sbght

AU cross-reíerences reíer to entries in Volume A

http://www.inchem.org/docunienu/ebc/ehc/ehc65.htin
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charàcteristic odour. Insoluble in vvater, in alcohol and in 
ether.

Uses
Caldum stearate is a metal soap anionic suriactant 
(p. 2164.1). It is used as a ỉubricant and antícaking agent 
in the manuỉacture oỉ tablets and capsules and is also used 
in íoods, cosmetícs, and other industrial applications.

A d v e r s e

Acute eosinophilic pneumonia in 1 patìent has been 
attributed to the presence o i caltíum stearate used as an 
additive ÚI an antUústamine tablet íonnulatìon.1

1. Kural J, ctttl. Acute eosinophilie pneumonia oused by cakium stearate. 
an addỉổve agent ỉor an orảl antíhistamỉnỉc medỉcatìon. ỉntern Med 2006; 
43: 1011-16.

Calcium Stearoyi-lactylcite
Calcium  S tearoyl-2-lacty late ; C alc ium  Stearyl Lactylate; 
C alcium  V erate; E482;CreapowưiaKTwiaT Kainbũito.
Calcium • 2-(f-CarbôxyethoxyH -methỵl-2-oxộethyloctode- 
canoate. " ’ ■ V :
CAS— 5793-94-1

Sodium StearoyMactylate
E481; Naừiumstearoyl-2-lactylaat;; Natriumstearoỵl-2-lactylat; 
Natriumstearoyylữ-laktylaatti; Nátríum-sztearoil-2-laktilát; 
Sodium Stearóỹl Lactate; Sodium Stearoyl-2-iactyỉate; 
Sodium Stearyl làctylate; CreaponnnaKrataT HaTpna. 
Sodium 2-(1-Carbóxyethoxy)-T-methyl-2-òxoethyloctade-
canoate sodium s a l t ................
CAS — 25383-99-7. . -
UNII — IN99IT31LN.

P r ọ Ạ V e
Caltíum and sodium stearoyl lactylate are ester carboxylate 
anionic suríactants (p. 2164.1) consisting mainly oỉ salts oỉ 
stearìc add esteriSed vvith lactic add lactate. They are used 
as emulsiũers and stabilisers in the ỉood industry, ừiduding 
in íoods ỉor specdal diets; they also have phannaceutícaỉ and 
cosmetic applications.

Cakium SuKate
Calcii sulíàs; Calcium, sulfate  ̂ de; Calcium Sulphate; 
Caldumsulíat; ESI6; Gypsum (calciiim sulíate díhydrate); 
:Kalcịja sultằts; Kalcio súlfttas; Kalciurhsulfec Kalãum-szulfiit, 
Kạlsiumsullãatti; Kalsiumsulíat; Kalsiyum 50lfec Shí Gão 
(calcium suHate dihydratẹ); Slran vápẽnatý; Solíato di calcto; 
Sulíat dé calci; Sulíato cáldẽo; Sultato de Cálcio; VVapnia 
siaròan; CyhbtỊsT Kanbpnn; CepHOKvicnbivi Kanbpnis. 
CaS04=136.1
CAS —  7778-18-9 (anhỷdrous caiơum sulíate); 10101-41-4' 
ỵcakium sulíate dihydrate).
u m  —  WAT0DÒ8505 (calcịum sulfate); E934B3V59H 
(anhydrous calcium sulfate); 4846Q921YM (calcium sulíate 
dihydrate). .

Pharmacopoeias. In Chín., Eur. (see p. vii), ỉm ., and Jpn 
which spedíy the dihydrate. Also in USNF which spedSes 
the dihydrate or the anhydrous materíal.
Ph. Eur. 8: (Caldum Sullate Dihydrate). A white or almost 
vvhite fine powder. Very slightly solubie in water; practically 
insoluble in alcohol.
USNF 31: (Caldum Sulỉate). It is anhydrous or contains tvvo 
molecules of water of hydratịon. A white to slightly yellovv- 
white odourless fine powder. Soluble 1 in 375 of water and 
1 in 485 of boiling vvater; soluble in 3N hydrochloric add.

Proỉile
Caldum sulíate dihydtate is used as an exdpient íor the 
preparation oỉ tablets or capsules.
Homoeopathy

Caldum sulíate has been used in homoeopathic 
medidnes under the íollovving names: Caldum suUuricum; 
Calcarea sulphurica; Cal. sul.; Calc sulph.

P r e p a r a t i o n s

Propóetary Praparalions (details are given in Volume B)

Sngb-tngradìenl Preparalions. AustraL: Celloids cs 36f-

MulK-ingredienl Prapararions. Jpn\ Eppikajutsuto; Makyokanse- 
kito; Mokuboito; Shindseihaito; Shoíusan; Shosaikotokakikyo- 
sekko; PoL: Padma 28; Swtíz.: Arteria-vita; Padma 28; Padmed 
Circosan; VK: Padma 28; Padma Circosan; Ukr.: Pregnalac 
(nperaaaax)t.

Homoeopathic Prepararions. Austrìtr. Asinis; Canad.-. Combinai- 
sont; Diamite; Hylandỉ Bioplasma; Melanget; Nuage Bioplas- 
maf; Ger.i Druhisan Nt; Druíusan; Sinnselect N; Rus.: Asinỉs 
(Aciihhc); Ukr.: Asinis (Achhkc).

Gandelilla Wox
Candelillavvachs;. Cire de Candelilĩa; E902;. Kandelilla, viasz;' 
KaHflenwibCKMM Bock. - 1 T '  ’ .
GAS —  8006-44-8 • 1
XỊNIỊ'—^W L0328H X 19.-----  ■

Pharmacopoeios. In USNP.
USNP 31: (Candelilla Wax). The purihed wax from the 
leaves oỉ the plant Euphơrbia antisyphilitica. It is a hard, 
yellowish-brown. opaque to translucént wax. M.p. betvveen
68.5 degrees and 72.5 degrees. Insoluble in water; soluble in 
chỉoroỉorm and in toluene.

Prọfi7e
Candelilla wax is used as a phannaceutical exdpient and in 
the íood industry.

Canthaxanthin
Cantaxantina; Canthaxanthine; CanthaxantinumH cĩ; Food 

•Ọrangẹ~ft:C<álotỊi; Index No. 40850; ẼÌ6I(g)ỉoKantâksàntiini; 
KantạkMntìn;:Kantaksantìnas; Kantaxantìn; KaHTBKcaHTMH. 
PiP-Carptene4;4'idipne.
^ 5 , 0 ^ 5 6 4 . 9  
CAS — 514-78-3.
UNI1 —  4C3C6403MU. ’

Uses
Canthaxanthin is a carotenoid but unlike betacarotene or 
apocarotenal it has no vitamin A activity. It has seleaed uses 
as a food colouring and may be given to salmon, trout, and 
poultry to colour their flesh, and to laying hens to colour the 
yoỉks oỉ their eggs. It is also used to colour medidnes and 
cosmetìcs.

Canthaxanthin has also been given orally to produce an 
artiSdaỉ suntan. and as an adjunct to betacarotene in thè 
management of erythropoietic protoporphyria (see Por- 
phyrias underHaem Derivatives, p. 1556.1).

Adverse Efíeđs
Use of canthaxanthin as a food colouring is geneially 
regarded as safe, although there have been concems about 
hepatotoxidty and urticaria has been leported. Oral doses oí 
canthaxanthin have been assodated vvith retínal toxidty. 
For hirther details. see below.

Canthaxanthỉn has been assotiated with retinal changes 
involving accumulation of bright yellow partides around 
the macula Cgold speck' maculopathy), and alteratỉons in 
eye íunction and visual deterioration have occurred.1'3 
Althongh these reports ha ve related to oral use either for the 
productíon of an artiSdal tan by means of pigment 
deposition in the skin or for the medical treatment oi 
erythropoietic protoporphyria, there has been concem 
about the use of canthaxanthin as a food colouring, and it 
was suggested that it should be restriaed to use as a íeed 
additive íor íarmed salmon and trout in order to produce a 
coloration o{ the fish ílesh.1 The results of long-term toxidty 
studies in animals also led to concem2 about the potential for 
hepatotoxidty. Hovvevei, subsequent studies Eailed to 
confirm hepatotoxỉdty in humans and it is now allowed as a 
food colouring,4 although its uses are resiriaed in some 
countries. Canthaxanthin is one of several food colourings 
that have been reported to provoke chronic urticaria.5

There has also been a report of íatal aplastic anaemia in a 
patient who took canthaxanthin in order to produce an 
artihdal tan.‘

1. MAFF. Food advisory coismittee: nnaỉ report on thc revicw oỉ the 
coỉourỉng matter in ỉoód reguỉatíom 1973. FdAC/RBP/4. London; HMSO. 
1987.

2. FAO/WHO. Evaluatỉon crf cenain food addìtives and contamỉnants: 
thirty-ft{th report of the jobu FAO/WHO expen committee otầ íood 
additives. WH0 Tech Rep Ser 789 ] 990. Aỉso avaỉỉable at; bttp://Ubdoc 
vvho.inưtrsAVHO_TRS_759.pdf uccessed 25/05/07)

3. Hueber A. et a i Camhaxanthin retỉnopathy; long-term observadons. 
ophihalmk Ra 2011; 4éỉ 103-106.

4. FAO/WHO. Evaluation ol certain food addltỉves and comaraỉnants: 
ỉorty-tounh repott crf the ỉoint FAO/WHO expen coimniuec on íood 
addỉtives. WH0 Tech Rep Ser 859 1995. Also availabỉe at: http://libdoc 
vvho-inưtrs/WHO_TRS_859.pdí íaccessed 25/05/07)

5. Juhlin L  Recuưcnt urtícaria: di ni cai investlgarion oí 330 patíents. B rJ 
Dermaaỉ 1981; 104:369-81.

6. Bluhm R. et đi. Aplastỉc anemỉa assocỉated wỉth canthaxanthin ingested 
for 'tanníng' purposes. JAMA 1990; 264: ỉ 141-2.

P r e p a r a t ì o n s

Proprietary Pieporolionĩ (details are given in Volume B) 

Sinqle-ingredient Praparalions. Arg.i Bronsual; Bronxeane.

AAuhHngredient Preparotions- Arg.: Sol Bronce Vĩtal.

Caprytoyl Glycine
Hapnfcyl Gíycine, Capíyìỳíglycine’ * V ‘
'N-0-Oxo-octyl)glycĩne.
C ,oH is NOj = 2013 ' .  '  , -
C4S — 14246-53-8. ■ • • -  ,
ỰNIỊ—  8TY5Ỵ042N1

Proỉile
Capryloyl glydne is an amino add íatty add ester 
(lỉpoamino add) derived from the amino add glydne and 
caprylic add. It is used as a moisturiser in cosmetic Products 
and may also have antibacterial properties.

P r e p a r a t i o n s

Proprieiary PreparaHons (detaìls are given in Voluipe B)
Mubi-ingredÌMt Praparotions. Braz.: Saliker; Otile: Kerium 
Anticaspa -Caspa Grasa; Kerium Anticaspa -Caspa Seca; Ker- 
ium Anticaspa Intensivo.

Caramel
B urnt Sugar; C aram elo , Kararnell,. S acch  ú s t^  S accharum  
U stum ; Sockerkulor;. Sokenkulóõrt; S ukkerh jl0 rj Z uckercou- 

-leut; ÌKxtẽHbiỂt Caxap; CaxapHbiM Koiiep.
CAS —  8028-89-5.
UNII — T9D99G2B1R.

Pharmacopoeias. In USNF.
TJSNF 31: (Caramel). A concentrated solution of the 
product obtained by heatìng sugar or glucosé until the sweet 
uste is destroyed and a uniíorm dark brown mass results, a 
small amount of alkali or oi alkaline carbonate or a trace oỉ 
mineral add being added while heating. It is a thick, dark 
brown liquid, having the charaaeristic odour of bumt 
sugar, and a pleasant bitter taste. One part dissolved in 1000 
parts oi wãter yields a dear solution having a distinct 
yellowish-orange colour. The colour of this solution ‘ts not 
changed and no predpitate is íormed after exposure to 
sunlight for 6 hours. When spread as a thin layer on a glass 
plate, it appears homogeneous, reddish-brovvn, and 
ơansparent. Misdble with waten immisdble vvith ether, 
with chloroform, with acetone, vvith Petroleum spirit, and 
with benzene; soluble in dilute alcohol up to 55%. Store in 
airtight containers.

Proỉile
Caramels are used in ỉoods, medidnes, and cosmetícs to 
produce pale yellow to dark brovvn colours. They ha ve no 
calorihc value. They are complex mixtures of compounds 
prepared by heating carbohydrates (food-grade sweeteners 
consisting of giucose, ừuaose, or polymers of these) either 
alone or in the presence of adds or alkalis (íood-grade dtric 
or sulfuric adds or caldum, potassỉum, or sodium 
hydroxides, or mixtures of these). The caramels can be 
dassilied according to the reactants used in the 
manuỉaauring process:

Class I (E150a, plain caramel, spirit caramel, or caustic 
caramel); no ammonỉum or sulữte compoundỉ are used.

Class n  (E150b or caustic sulíite caramel); sulGte 
compounds used but not ammonium compounds.

Class ra (E150C ammonia caramel, or beer caramel); 
ammonium compoundỉ used but not sulĩtte compounds

Class rv (E150d. sullite ammonia caramel or soft-drink 
caramel); both ammonium and sulhte compounds used.

Some caramels also have ỉlavouring properties.

Carbaxole Violet
Cólour Index No. 513 T9; Permanent Vioiet RL,- Pigment Violet 
23; OnoneTOBbtií Kap6a30n.
8,1 a-Dichloro-5,1 S-diethyl-5,15-dihydrodiindolo(3^-W',2'- 
/T))triphenodioxazine.
C34H22a 2N40 2= 5 8 9 5  ^  .. -
CAS — 6358-30-1. .. ■
UNII —  8U8Z6628KF.

Proỉile
Carbazole violet is a synthetic dye used as a colouring agent 
in cosmetícs and contact lenses.

Carbomers
Acrylic A d d  PóỊym ers; CarbOrịierạ; C arb o m e re; CarÍDQmères; 
C arbóm erps; C arbopols; C arboxípolim etilenos; C arb o x y p o - 
lym ethy lene; C jrb 0 )Qtvinyl P o lỳ rn erg ’ C à rp o lé n ó s;’ K a rb ^

The Symbol t  denotes a preparation no longer actívely marketed

http://libdoc
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-meerit; Karbomerai; Karbomerele, Karbomeren KarbọmeiỊeiĩ, 
Karbomeryr Poíiakrilic' Asit; Polimeros de càrbQxivinikv 
Pdyacrylic AỚd; KapổOMepH.
CAS —  9003-01-4; 54182-57-9. . á :
UNị —  4Ọ93fíCW27£ (carbomer 940}. -- " '

NOTB. Carbomer is BAN, USAN, and rlNN.
Ptarmocopoeias. In Chùi., Eur. (see p. vu), and Int. USNF 
has separate monographs for a range oỉ carbomers.
USNP also indudes Carbomer Copolymer and Caibomer 
Intetpolymer.
Ph. Eur. 8: (Carbomers). High-molecular-weight polymers 
of acrylic add cross-lỉnked with polyaỉkenyl ethers of sugars 
or polyalcohols. They are prođuced in several grades 
characterised by the viscoàty of a deSned solutíon. white or 
almost white, fluffy, hygroscopic powders. They swell in 
water and in other polar solvents aỉter dispersion and 
neutraỉisation with sodỉum hydroxiđe solutíon. Store in 
aứtight containers.
USNF 31: (Carbomer 934; Carbomer 934P; Carbomer 940; 
Carbomer 941; Carbomer 1342). Carbomers are high- 
molecuỉar-vveight polymers of acrylic add cross-linked with 
allyl ethers of pentaerythritol. The viscosity o t a neutraliseđ 
aqueous dispersion for each carbomer is:
• Carbomer 934 (0.5%), 30 500 to 39400cP
• Carbomer 934P (0.5%), 29400 to 39400cP
• Carbomer 940 (0.5%), 40000 to 60000cP
• Caibomer 941 (0.5%), 4000 to 11000cP
• Carbomer 1342 (1.0%), 9500 to 26 500cP
They are white, fluffy, hygroscopic powders having a slight 
characteristic odour. pH of a 1 % díspersíon in water ís about
3. w hen neutralised vvith alkali hydroxides or vvith amines. 
they dissolve in water, in alcohol, and in glycerol. Store in 
airtight containers.
USNF 31: (Caibomer Copolymer). A high-molecular- 
vveight copolymer oí acrylic add and a long Chain aỉkyi 
methacrylate cross-linked with allyl ethers of polyalcohols. 
Diãerent types oỉ Carbomer Copolỹmer are chăracteiỉsed by 
the viscosity of a defined solution. Carbomer Copolymer 
does not constitute the oiSdal title when benzene is used in 
the manuỉacturing process, in which case the name will be 
Caibomer 1342 if it complies with the requiiementỉ of that 
monograph. Store in airtight containers at a temperature 
not exceeding 45 degrees.
USNF 31: (Caibomer Interpolymer). A carbomer homo- 
polymer or copolymer that contains a block copolymer of 
macrogol and a long Chain alkyl add ester. DiHerent types of 
Caibomer ỉnterpolymer are characterised by the viscosity of 
a defined solutíon. Store in aỉrtight containers at a 
temperature not exceedỉng 45 degrees.

Proỉile
Carbomns aie used in pharmaceutical manuíacturing as 
suspending agents, gel bases, emulsiíiers, and binding 
agents in tablets.

Carbomers, ỉn ỉiquid geỉ íonnulations containing 
typically 0.2 or 0.3%, are used topicalỉy as tear substìtutes 
in the management oỉ dry eye (p. 2190.1).

Carbomers have aỉso been investigated as vaginai 
spenniddes and microbiddes.

Preparations
Proprietary Praporotóoos (details are given in Volume B)
Sngle in y t i ai* Prtparotionx. Arg.: Acrylarm; Alỉvialux;
Gimonte XXI; Liposic phoenix Lagrimas; Reíresh Gelỉ Sicca- 
Ouid; Viscotears; AustraL: Poiy Gek Viscotean; Auỉtrúr. Aqua- 
Teais; Vidiỉic Beíg.: Alcon Eye Gefc Lacrinorm; Liposic OcugeL 
Thilo Tears VUẸỉic Braz.: Retresh Get Vidisic Viscotears; 
CamuL: Tear-Gelt; ơ ứ le Peels; Lacryviỉc Nlcotears; Viscoteats: 
C hinạ Iipođc ( i t s » ) ;  Vidlsic (*!&&); Cz.: oítagd; Vidlsic 
Denm.: Oỉtagel; Viscotears; Pừu: ottagel; Vlscotean; Pr.: Aquai- 
est; Civigel; Gel-Larmes; Lacrinorm; Laayvisc Lípoác Sicca- 
ũuid; Ger.i AruỉQ Ch Lacrigel Ch Lipoác LiquigeL’ MuGard; 
Siccapos; Hũlo-Tears Vỉđisic: Vlsc-Ophtat Visco-Vision; Gr.: 
Dacrio GeL’ Liposíc Siccaũuid; Tear drops; Thilogel; Viscoten 
Hong .Kong: Lacryvisc Lipoãq Vlscotearsh Hung.: oítagel; 
Vìdiác IrL: GelTears; Liposic Liquỉvisc Vĩdlsic Israel: Lipoàc 
Vỉscotears; OaL: Daaỉogel; Dropgd; Lacrigel; Lacrínonn; Lipo- 
visc SiccaAuid; Vìscotirs; Malaysia: Siccapos Mac.: Acrylarm; 
Coníorgel; Laayvisc Lípolac Rehesh; Vhcotears; Mon.: Lacri- 
Auid; LacrigeL' Netk.: Dry Eye Gel; Lacrinonn; Liposic Sicca- 
Auid; Sicca&ee; Siccamed; Thilo-Tears; Vidisic Norw.: Oítagel; 
Vtscotearc NZ: yĩscotears; Pkũipp.: Laayvisc Lipolin; Sicca- 
ũuid; Vidislc PoL: oítagel; ohipan; Vidisic PorL: Lacryvisc 
Lipoãc SiccaAuid; Vidlsic Rns.; oỉtagel (O^iareaa); Vldiác 
(Bhobckk); S-A.fr.: Teargeb sàtgapore. Lacryvisc Vidisíc Spairt: 
Lacryvisc Lỉpolac oíarsin; SiccaAuid; Viscotears; Swed.: Ofta- 
gel; Vteoteais Switz.: Phiidose; LacriHuid; Laainonn; Lacry- 
visc Liposic SiccaSuid: Vlscotears; Thai.: Laayvisc Liposic 
Vìdisic Turk.: Lacryvísc Lipotears; Siccaũuid; Siccapos; Thilo- 
Tears Viscotears; UKi Aitelac Nighttìme; Clinitas GeL' GetTeais; 
Lịpoáct; Liquivisc Lumecare Long Lasting; Vlscotears; ukr.: 
Vidìãc (BanBCHK); Vetuz.: Acrylarm; Lacryvisc SiccaHuid; Vìs- 
cotears.

M ulí^^idNnt P»epui(itKiin Arg.: Caient; Latlas Presh; Latlas; 
AustraL: Genteal; Vlỉine Prof«$ionalt; Braz.: Liposic; Chữa 
Gelỉolets; Cz.: Hypotean; Pbí.: Lakiỉmont; Ger.: Repithel; Vis- 
ine Ttodcene Augen; vlsine lur Nacht; Hong Kong-. Clinac OC; 
Indon.: Genteal; Oculotecc Sodennỉx; ItaL: Dropyal; Recugel' 
Visine Dry Eyesỷ; Malaysia: Genteal* PoL: Ocũiotect; Port: 
Hỉdratante VG; Switz.: Lacrycon; Thai.: Genteal; USA: Maxi- 
hibe; Mimyxt; Vena.: GentẽaL

PliurKicopotiol Praparaiions
BP 2014: C aỉbom à Eye Drops.

Carbon Disulfide
Bisulíqro de carbono;Cartxin Bisulphide; Cãrbon Disụlphịde; 
CarBònei’ Sultìdum;' 'Ọarboneum.. Bisutturatum; Carbonểum 
Sultụratụpnr P)ỉỉulfeto de órbonÓL Disutfuro. de cartxỊno; 
Đwusiarcze1c wẹgla|' Hii)idisulfidl; .Kặrbpndisụád; KaitondỊ- 
sũlfun.. Kohlenstófláisulfid; Koidisulíld; KoolstoídisuÌÁde; 
0gljikov DiosutRd; Schwefèlkohlenstoff; Sẻrogleklis; Sirpiihllk; 

'SÕKiiro di carbonio; Sulfură de carbon; Sulíure de carbõne; 
Szén-diszulfid; Wẹgla disiaraek; ữbrnepofleH Ancynộvvt 
Cepoỵrnepoq. r
<32=76.13- ........................
CÂS — 7S-1S-0.
UNII —  S54S8B99E8. ’ -

Descriptlon. Carbon disulBde is a dear, colourless, volatile, 
Qanunabỉe liquid vvith a chloroíorm-like odour. Commerdal 
grades have an unpleasant odour described by some as 
being reminiscent of decaying radishes. Wt per mL about 
1.26 g. B.p. about 46 degrees. Store in airtight containers.

Siobility. The vapour of carbon disulâde vvhen mixed with 
air in the proportions of 1 to 50% is highly explosive.

Uses
Carbon disulBde ỉs used as an índustrial solvent and has 
been used, in the vapour íorm, as an insectidde.

Adverse Eỉĩectŝ  TỊyafaent, ancỊ PnxauHons
Caibon disulSde iỉ irritant Toxic eữects may occur as a 
resuỉt oỉ inhalation, ingestion, or absorptíon through the 
skin.

Acute poisoning may result in gastrointestìnal dis- 
tuibances and euphoria, followed by CNS depression. 
Symptoms indude headache, diTâness. mood changes, and 
in severe cases, manic psychoses, delỉrium, halỉudnations, 
coma, convtiỉsions, and death due to respiratory íailure.

Chronic poisoning has been assodated wỉth occupational 
exposure to caibon disulSde vapour ỉor prolonged periods. 
It is characterised by peripheral neuropathies; CNS eSects 
such as headache, íatigue. insomnia, tremor, emotional 
lability, exorapyiamidal disorders, bipolar disorder, and 
encephalopathy; gastrointesdnal eữects induding anorexia, 
dyspepsia, and ulcerative changes; and effects on the eye. 
Heaiing loss due to noise exposure may be exacerbated. 
Occupational exposure to carbon disulhde haỉ been shown 
to be assodated vvith an increased inddence of mortality 
ỉrom coronary heart disease. The action oỉ caibon disulAde 
on endociine ỉunction has resulted in menstrual 
iiregulailties, an increased inddence oỉ spontaneous 
abortions and premature births, loss oỉ libido, sperm 
abnonaaỉìúes, and decreased serum-thyroxine concenơa- 
tíons; there is limited evidence of impaired glucose 
tolerance.

Treatment consists oỉ removaỉ íram exposure and 
genéral supportive and symptomatic measures. Gastric 
lavage shouỉd be avoided. Adrenaline and other sympatho- 
mimetics should also be avoided because oỉ the risk oí 
predpitadng cardiac anhythxnias. Peripheral neuropathies 
may be onty slowly reversible.

Revievvs oỉ the toxidty of carbon disulAde.
1. WHO. Cubon Dỉsulíkỉe. Bnvừonmaứal Htmỉlh ữittriữ 10. GeDen: WHO, 

1979. AvaHaMe ae htcp:/̂ wmrJnchenLOTg/<iocumena/ehdehc/ 
dicoiodum (tacessed 29/06/04)

2. WHO. Recommendcd heahb-baied Iimits in occupational cxposuie to 
•etected oiganic ulvents. WH0 Ttdt Rep StT 664 1981. AvaOable atỉ 
http://libdõc.whoJm/tn/WHO_TRS_664.pdí (Kocsed 03/09/08)

3. Health and Saiety Executíre. Caibon (Uiuiphide. TaàdtỊỉ Hcvinv 3. 
London: HMSO.1981.

4. Beauchamp RO. ít  aL A criticai revlew of the Btetature on caibon 
dhutOde toxỉcỉty. Crit Rev Taxúữí 1983: 11:169-278.

ỉ. Huang c c  Caibon dimlhde aetuDunklty: Tainran expedence. A at 
N am t T m m  2004: U : 3-9.

ũĩocỉs on endocnne íunclion. The eữectỉ of exposuie to 
caibon disul&de vvere studied letrospectively in 265 íemale 
worken in the rayon industry exposed for at least 1 year, 
and 291 non-expõsed ỉemale vvorkers.1 Levels oỉ expõsure 
varied over the study perìod bom 0.7 to 30.6 mg/m3. 
Women exposed to carbon disulâde had a higher risk oỉ 
menstrual disturbances than non-exposed women. How- 
ever, there was no diỉíerence betvveen the 2 groups in 
inádence oỉ toxaemia, emesis gravidarum, spontaneous

abortion, prematuie or overdue delivery, or congenital 
malíormation.

I. 2hou SY, ei a i Eỉỉecỉs 0< occupatíonaỉ expotuĩe to lơw-levd aưbon 
dỉmỉỉlde (CSj) on men$truatỉon and pregnanq^. bui tttũ ỉik  19S8; 26: 
203-14.

ã b d s  on fhe heart. An increased inddence of mortalỉty 
ỉrom cardiovascular disease has been íound in workers 
occupationally exposed to carbon disulẠde.1*3 The evi- 
dence suggested that the risk decreases after cessation oỉ 
exposure. Hovvever, a critỉcai revievy* íound that evidence 
for an assodatìon was mixed and that any efiect was lỉkely 
to be small.

1. Nurminen M. Hetnberg s. BHects o( tntervendon on the canliovatcular 
monality of worfcen exposed to carbon ditulphide: a l ĩ  year follow op. 
Br J ỉnđ Mtd 1983: 42: 32-3.

2. StveetnamPM. Ae/.Exposuietocaibondisulphideandischaeinichean 
diseasc ỉn a vỉscose rayôn lactoty. B rjù ĩề  Mtd 1987:44: 220-7.

3. MacMahon B. Monson RR. Mortality In the us rayon indumy. 1 Ocntp 
Mtẩ 1988: 30: 698-705.

4. Sulsky slo a i .  Crltical review of the epidenUologlci) Uterature on the 
potentlal cardlovascular etlects oi occupational catbon dlỉulOde 
exposure. Int A rth  Ocatp Bnvìron H ttthh  2002; 73: 365-80.

HandTtng. Suitable precautions should be taken to avoid 
skin contact with carbon disulíide as it can penetrate skin 
and produce systemic toxicity.

Pharmacokinetics
Carbon diỉulGde is rapidly absorbed after inhalaúon and 
ingestion. and is also absotbed through intaa skút. It is 
excreted unchanged through the lungs and in the urine 
maỉnly as metabolites.

Carbon Tetrachloricie
Anglies Teữachloridas; Czterochlorek wẹgla; Hiilitetrakloridi; 
Koltetraklorid; Koolstoítetrachloride; Szén-tetrak)orid; Tetra; 
Tetrachloormethaan; Tetrachlormethan; Tétrachloro- 
méthane; Tétrachlorure de carbone; Tetradoreto de 
carbono; Tetradorur de carboni; Tetradoruro de carbono; 
Tetradoruro di carbonio; Tetrahlorogleklis; Tetraklorkulstoíị 
Wẹgla tetrachlorek; Me7wpẽxxnopt4CTbiM ýmepoq. 
Tetrachloromethane.
CCI4=153.8
CAS— S6-23-S.
UNII —  O2T97XCV0.

Description. Carbon teưachloride is a dear, colouriess, 
mobỉle, liquid with a chloroỉorm-like odour. Sp. gr. 1.588 to 
1.590. B.p. 76 degrees to 78 degrees. Practícally insoluble in 
vvaten misãble with alcohol, chlorotorm, ether, Petroleum 
spưit, and Sxed and volatile oils. store in airtight containen 
at a temperature not exceeding 30 degrees. Protect &om 
light

Handtmg. Avoid contact wỉth carbon tetrachloride; the 
vapour and lỉquid are poisonous. Care should be taken 
not to vaporíse carbon tetrachloríde in the presence of a 
ũame because oỉ the production oỉ harmíul gases, mainly 
phosgene.

U ses
Caibon tetrachloride is used in industry as a solvent and 
degreaser. It was íormerly used in certain types of fire 
extinguisher and as an industrial and domestic dry deanei 
but has been ỉargely replaced for this purpose by less toxic 
substances. Catbon tetrachloride has also be en used ỉor the 
himigation of cereals.

cãibon tetrachloiide was íoimerly given orally as an 
anthelmintic but it has been superseded by equally eSective 
and less toxỉc drugs.

AcỊỵeọẹ Eữeđs
Indiviđual response to carbon tetrachlorìde varies widely 
inhalation or ingestion of a few mL oỉ carbon tetrachloride 
has pioved ỉatal and its toxidty appears to be increased bj 
alcohoL Poisoning may follow inhalation, ingestion. 01 
topical applỉcation but develops more rapidly aỉtei 
inhalation.

Caibon tetrachloride is irtitant; repeated applicatíon tc 
the skin may resuỉt in dermatitỉs. Aspiration may result in 
pulmonary õedema.

Adversé ehects after acute exposure from any routt 
indude gastrointestínal disturbances su ch as nausea 
vomiting, and abdominal pain, and CNS disturbances sudt 
as headache, dizziness, and drowsiness, with progression tc 
convulsions, coma. and death from respứatory depresáor 
or cúculatory collapse. Death may also occur as a result o 
ventricular arrhythmia. Hepadc and renal cellular necrosL' 
can occur and are assodated with free radicaỉ production 
symptoms usually begin a ỉew days OI up to 2 weeks aỉtei 
acute exposure to carbon tetrachloride. Renal damage ma] 
present as oliguria, progressing to proteinuria, anuria 
weight gain, and oedema. Symptoms of hepatỉc damagt

All cross-reíerences reỉer to entries in Volume A
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indude anorexia, jaundice, and hepatomegaly. u  hepator- 
enal necrosis is not íatal rccovery is eventually complete.

Symptoms of chronic poisoning are similar to those of 
acutê poisoning; in adcùtion, păraesthesias, visual dis- 
turbances, anaemia, and aplastic anaemia have occurred. 
Cárdnogenióty has been ỉound in anừnals.
Reíerences.
- 1. Mclamed H. Livy s. Parkỉnsonisni agodated with chronic inhalation of 

carbon tetrachloride. Lanetí 1977; fc 1015.
2, Johnson BP, tí ai. CerebeHar dydunction aỉter acute carbon 

tetrcchioríde poỉsonỉng. Lanat 1983; ỉl: 968.
3, Pereì AJ. et ôi. Acute renal ỉaỉlure after topical appỉỉcatỉon oi carbon 

tetrachlorỉde. Lanat 1987; h 515-6.
4, Health and Saíety Bxecutìve. Carboo tetrachỉoríde, chioroíonn. Taááĩy 

Review 23. London: HMS0.1992.
5, Manno M, Rezzadore M. Crỉtỉcal role 0ỉ  ethanoỉ abuse ỉn carbon

tetrachlorỉde poứoning. Lanctí 1994; 343:232. , ,
- 6. WHO. Caibon teưachloríde heaUh and 5afety guide. ỈPCS Hcaỉth and 

SaỊtíy Guuừ 108. Gencva; WHO, 1998. Available a t  hnp://www Jnchem. 
OTg/documenụ/hsg/hsg/hsgl 08iìỉzn (accessed 29/06/04)

7. IARCAVHO. Carbõn tẽưachỉoride. ỈARC monographs an tiu  evứiuatùm of 
đu carànogenic rừk afchemừah to humam 1999; 71:401-32. Avaỉlable au 
http://monographs.iarc.fr/ENG/Monographs/vol71/volume71.pdf 
(accessed 10/06/09)

Treatment oỉAdverse Effects
Iỉ caibon tetrachlorìde vapour has been inhaled the patient 
should be rembved to thê fresh air. Clothỉng contaminated 
by liquid should be removed and the skỉn washed. ư  carbon 
tetrachloride has been ingested activated charcoal may be 
given.

The usual symptomatic and supportive measures should 
be instỉtuted. Hepatic and renal íunction should be 
monitored dosely. Haemodialysis or peritoneal dialysis 
may be needed ữ renal tunctìon is impaứed. Dopamine or 
noradrenaỉine may be used cautiously for severe hypo- 
tension unresponãve to fluid replacement, but adrenaline 
may be best avoided because oỉ the risk oí predpitating 
cardiac airhythmias.

Acetylcysteine (p. 1653.2) may be given to patients 
recently exposed to carbon tetracũoride in an attẽmpt to 
pievent OT modiỉy hepatic and renal damage.

Pharmacokinetics
Caibon tetrachloride is readily absorbed aíter inhalation and 
ingestion. It is aỉso absoibed through the skin. Metabolism 
to reactive free radicals is thougbt to account for the 
hepatorenal toxidty oỉ carbon tetrachloride.

Caibon tetrachloride is slowly excreted bom the body V ia 
the lungs and the urine.

Carmellose IHNNI
Carbossimetilcellulosa; Carboximetilcelulosa; Carboximetil- 
'celulose; Carboximetilceluloză; Carboxymethylcellulose; 
£art>oxyméthylcelfulose; CarmeỊlosum; Carmelòsa; CMC; 
:E466; Karboksimetyyliselluloosa;; Karboksymetyloceluloza; 
-Karboximetil<ellulóz; Karboxymeíhylcelulóiza; KapMerui03a 
CAS —  9000-Ỉ1-7.
UNỊI — 0SJZI7B19X.

Pharrnocopoeios. In Eur. (see p. vii) and Jpn. Also in USNF. 
Ph. Bur. 8: (Carmelỉose). A white or almost white, 
hygroscơpic povvder. It swells in water to form a suspension; 
becomes visdd in sodium hydroxide; practically insoluble in 
dehydiated alcohol. A 1 % solution in vvater has a pH of 3.5 
to 5.0. Store in aữtight containers.
USNF 31: (Carmellose). A white, hygroscopic povvder. 
Swells with vvater to form a suspension. Practically insoluble 
in ethanol 99.5%. Becomes viscous in a 4% solution of 
sodium hydroxide. Store in airtight containers.

Carmellose Calcium ỊriNNMì 
Calcií Carmellosum; Calcium Carboxymethyicellulose; Car- 
boximetilcelulosa cálcica; Caitxỉx^ethylcellulose Calciụm; 

'Carmetlose Calcịque; Carmelldsè-Caiciụm; Carrhellosum 
Calcĩcum; Carmellosum Calcium; Carmelosa cálcicạ;

: Kạrmeliozés kalcio druska; Karmelloosikạlsium; karmeiloskal- 
cíụm; Karmellóz4aldum; Kairolbsa vá^natì ?ủl; karibtiMÌỊ 
KãpMenn03a. ’ ..
CẠS — 9050-04-3.
ỤNII — UTY7PDF93L

Pharmacopoeias. In Eur. (see p. vn) and Jpn. Also in USNF. 
Ph. Eur. 8: (Caimellose Caldum). A white or yellovvish- 
white, hygroscopic powder. It svvells in vvater to form a 
suspenãon; practically insoluble in alcohol, ỉn acetone, and 
in toluene. Store in airtight containers.
USNF 31: (Carboxymethylcellulose Calđum). A white to 
yeIlowish-white, hygroscopic povvder. It svvells in water to 
fotm a suspension; practícally insoluble in alcohol in 
acetone, in chloroíorm, in ether, and in benzene. pH oí a 
1% suspenãon ỉn water is betvveen 4.5 and 6.0. Store in 
aihight containen.

Carmellose Sodium (BAN, riNNMì

Srboxĩmetìl(^lulosa;s(WịarJCarlto)^ẹthylceiluío^Sqd-
ĩùiTỊ^"Ổà^)^Shy)cêỊỊUIỎÌú^-bỊatricáTO^.Êả(íhèịlosẹ:Ị

'1|^ a f r fu f tỆ Ì á r tn ẹ n ịẫ ỉe l ỉ !s ^ iq ụ ^ r ^ m è l Ị ế s u í r e f n ạ t i Ị C T r p ì i ì :ì
% ọặlịố^ỉỔ cfâS ^ụíô^G ủỉjíÉ Ệ i^Ị;tó™ ejÌò^ 'ặặìnp ị
;dFU^|kẳriT^ÌỖmlraoiumE!fe1i^tosậàứi3ỉffiíJcâ^ieÌlồK

lu ra tììlụ íậèG ^b llạ tể  ỊdaTpm‘fâ p ^ P 0 3 ắ ;^ .l, .

Pharmacopoeiaỉ. In Eur. (see p. vii), Int., Jpn, and us.
Eur. and USMP also indude low-substituted carmellose 
sodium and USNF indndes enzymatically-hydrolysed 
cannellose sodium.
USNF also indudes Caiboxymethylcellulose Sodium 12.
Ph. Eur. 8: (Carmellose Sodium). A white or almost white, 
hygroscopic granular potvder. It has a sodium content oỉ 6.5 
to 10.8% caỉculated on the dry substance. Easily dispersed 
in water ỉorming colloidaỉ Solutions; practícally insoỉuble in 
dehydrated alcohol in acetone, in ether, and in toluene. A 
1% colloidal soludon in water has a pH of 6.0 to 8.0.
Ph. Eur. 8: (Carmelỉose Sodium, Low-substituted; 
Carmellostim Natricum, Substimtum Humile). It contains 
not less than 2.0% and not more than 4.5% oỉ sodium, 
calculated with reíerence to the dried substance. A white or 
almost vvhite powder or short Sbres. It svvells in water to 
íorm a geb practically insoluble in dehydrated alcohol, in 
acetone, and in toluene. A 1 % suspension in water has a pH 
of 6.0 to 8.5.
USP 36: (Carboxymethylcellulose Sodium). A white to 
cream-coloured, hygroscopic powder or granules. It 
contains not less than 6.5% and not more than 9.5% oỉ 
sodium, calculated on the dried basis. Easily dispersed in 
vvater to form colloidal Solutions; insoluble in alcohoL in 
ether, and in most other organic solvents. pH oỉ a 1% 
solution in water is betvveen 6.5 and 8.5. Store in aiitight 
containeis.
USNE 31: (Low-Substituteđ CarboxymethylceDulose Sod- 
ium). It has a sodium content oỉ 2.0 to 4.5%, calculated on 
the dried basis. A vvhite or almost white powder or short 
fibres. Practically insoluble in alcohol, in acetone, and in 
toluene. It swells in water to form a geL pH of a 1% 
suspension in water is betvveen 6.0 and 8.5. Store in airtight 
containers.
USNF 31: (Enzymatit3lly-Hydrolyzed Carboxymethylcel- 
lulose Sodium). The sodium salt of a polycaiboxymethyl 
ether of cellulose, which has been partially hydrolysed by 
enrymatic treatment with food grade ceUulase hom 
Trichoderma reesà. White or slightly yellovvish or greyish, 
odourless, slightly hygroscopic granular or Sbrous povvder. 
Soluble in vvaten insoluble in alcohol. pH oí a 1% solution 
in carbon dioxide-hee vvater is 6.0 to 8.5. Store in airtight 
containers at a temperature of 8 degrees to 15 degrees. 
Protect bom light.
USNF 31: (Carboxymethylcellulose Sodium 12). A colour- 
less or white to off-white, odourless, powder or granules. 
VVater solubilíty depends on degree of substírution (easily 
dispersed in water at all temperatures, íorming a dear, 
colloidal solution). Insoluble in alcohol, in acetone, in ether, 
and in toluene. It has a sodium content of 10.4 to 12.0%, 
calculated on the dry substance. Store in aứtight containers.

IncompatibiIHy. IncompatíbiUtìes oỉ carmelỉose sodium 
have béen reponed vvith strongly addic Solutions, with 
soluble salts of iron and some other metals, and with 
xanthan gum.

Croscarmellose Sodium IUSANI 
Carboximẹtiicelulosa sódica reticulada; Carmellosum Natri- 
cum Conexum; Croscarmẹllose-Natrium; CroscarmệỊỊpse 
sodique; Crascarmelosa sódica; Crqsslinked Cạrbọxymệthyi- 
cellulôse Sodium; E468; Kíoskarméliozès naứio daiska; 
Kroskarmeilôosi natrium; Krpskarmellosnatrium; Kroskarme- 
losa' sodná sũl; Kroskarmeloza sodowa; Kroszkarmellóz- 
nátriurn; Modiíied Cellulose Gum; KpocxapMenno3a Haĩpna. 
UNII — M280LỈHH48.

Pharmacopoeias. In Eur. (see p. vu) and Jptt. Also in USNF. 
Ph. Eur. 8: (Croscannellose Sodium). A CTOSS-linked 
polymer of carmellose sodium. A white or greyish-vvhite 
povvder. Practically insoluble in dehydiated alcohol, in 
acetone, and in toluene. A 1 % suspension in vvater has a pH 
of 5.0 to 7.0.
USNF 31: (Croscarmellose Sodium). The sodium salt oỉ a 
cross-Iinked partly O-(carboxymethylated) cellulose. A 
vvhite, free-flowing powder. Partíally soluble in waten 
insoluble in alcohol, in ether, and in other organic solvents. 
pH oí a dispersion containing lg  mixed with 100 mỉ. oỉ 
water for 5 minutes is bettveen 5.0 and 7.0.

Profile
Pharmaceutical uses oỉ caimellose caldum and catmellose 
sodlum indude suspending, thickening, and emulsiỉying 
agents, dỉsintegrants, bindeis, and coating agents in tablets. 
Cạnnellose sodium is also used as an emulsiSer or stabiliser 
in the ỉood industry. Croscarmellose sodỉum is used as a 
tablet đisintegrant.

Cannellose sodium is used topically as an ingredient of 
protective preparatìons for stomã care, in the mănagement 
oỉ wounds, and for the mechanical protectíon oí oral and 
peiioral lesions, such as mouth ulceratíon (p. 1811.2). It is 
also used, in concentrations oỉ up to 1%, in artìbdal saliva 
prepaiations íorthe treatment of dry mouth (belovv), and in 
ẽye drops íor the management of diy eye (p. 2190.1).

Caimellose sodium given orally absoÃs water and acts as 
a buỉk-ỉorming agent; the volume oỉ íaeces is increased and 
perìstalsis promoted. It is used in the ưeatment oỉ 
constipation (p. 1804.3). Caimellose sodỉum has been 
induded in preparatỉons to control appedte in the 
management of obesity (p. 2315.1) but. there is little 
evidence of efficaqr. For precautìons to be observed with 
bulk-ỉorming agents, see under Methylcellulose, p. 2198.1.

Diy rnouth. Dryness of the mouth (xerostomia) resulting 
from deaeased salivary secretion is often an adverse eữect 
oỉ therapy with drugs su ch as antimuscarinics, antihist- 
amines, tricydic antídepressants, and diuretics. Other 
causes indude dehydration, anxiety, Sjõgren's syndrome 
(see Dry Eye, under Uses of Hypromellóse” p. 2190.1), and 
radiotherapy oỉ the head and neck. Dry mouth can cause 
eating diỉ&ctiltíes and lead to oral dỉsease such as candi- 
diasis, dental caries, andbacterial iníections.1'7

Treatment of dry mouth is mainly symptomatic. Where 
possible any underlying disorder should be treated first. 
Prequent sips of ũuids may help to relleve dryness. Artíãdal 
saliva Products may also be benehdai although again they 
may need to be used hequently, seldom relieving symptoms 
for more than 1 to 2 hours. They aữn to mimic normal saliva 
and generally contain viscosity-increasing agents, such as 
mudns or cellulose derivatìves such as carmellose,®'9 as well 
as electrolytes, induding ũuoride. Preparatíons containing 
lactoperoxidase and lactoferrin have also been used.10 
Sialogogues may be used in an attempt to stimulate 
salivation and may be more eữectìve than salỉva substirutes 
where some salivary function remains. Mechanical 
stimulants su ch as sugar-free chevving gum may be 
effective, and dtrus or dtric add preparations are also used, 
although thcse may damage the teeth due to their low pH. 
Malic add has been used sũnilarly.

Systemic therapies may have a role in some patients. 
These are maỉnly based on drugs with cholinergic eữects, 
vvhich stúnulate the salivary glands. Pilocarpine is used for 
dry mouth aher radiothetapy and may also be eữective in 
Sjốgren's syndrome or other causes of diy mouth: beneũt 
has been reported11 in patíents with dry mouth assodated 
wíth psychoactive medỉcations. Adverse eíỉects, particularly 
increased svveating, may, hovvever, limit its use.1J Cevime- 
line, which is reported to be more spedhc íor the Mi- 
muscarinic receptor, may be an altemative in patỉents with 
Sjõgren's syndrome. Other cholinergics that ha ve been used 
indude carbachol and anethole trithione. Acupuncture has 
also been tried.13

For paúents at risk oi dry mouth due to radiotherapy, 
preventative measures are important.14 Salivary gland- 
sparìng radiation techniques have been developed and 
cytoprotectants, such as anũỉostine, have also bcen used.

ỉ . Silvestre-Donat FJ, a  a i Protocol for the dinical managetnent of dry 
mouth. Hed ơrat 2004; 9: 276-9.

2. Al-Hashimi I. Xerostomia secondary to Sjỗgren’s syndrome In the 
eiderly; recognitỉon and management. Drugt A§m§ 2005; 22: 887-99.

3. Chambers MS. tí đl. Radiaùon-inductd xerostomia. Heađ N ttk 2007; 29: 
58-63.

4. Taubert M. tí ai. Dry cnouth. BMJ 2007; 334: 534.
5. Tumer MD, Ship JA. Dry mouth and its eữecu on the oraỉ health of 

elderly people. JAm  Dent Assoc 2007; 138 (suppl): ỉ 5S-20S.
6. Fox PC. Xerostomia: recognition and management. DmtAsàa 2008; 77: 

18,20,44-8.
7. VỈ5vanathan V, Nỉx p. Managing the patient presentỉng with xerostomia: 

a revỉew. Int J  Clìn Praa 2010; 64: 404-7.
8. Vỉssỉnk A, tí aL A đinỉcal comparíson between commercíaUy avaiỉable 

mudn- and CMC*comaining saliva substitutes. ỉm J Orai Surg 1983; 12: 
232-8.

9. Duxbury AJ, tí ai. A double-blind cross-over trial of a mudn-contaỉning 
anỉíỉdal salỉva. Br Datí J 1989; 166: ỉ 15-20.

ỉ 0. GU-Montoya JA. tí ai. Evaluation of the dinicai eỉQcacy oỉ a mouthwash 
and oraỉ gei containỉng the antímicrobial proteỉns iactoperoxỉdase. 
lysoiyme and lactoỉerrin ín elderỉy patients witb dry mouth—a Ịrilot 
srudy. Gtrodantoỉogy 2008; 25: 3-9.

11. Masten KJ. PUocarpine treatmem QỈ xerostomia induced by 
psychoactỉve medỉcatìons. Am J Psyứìiatry 2005; 162: 1023.

ỉ 2. Davies AN, Shorthose K. Parasympathơmimetỉc dnigs for the treatmem 
of salỉvary ^and dyshinction due to radỉoiherapy. Availabỉe in The 
Codưane òatabase oỉ Systematíc Reviewr Iỉsue 3. Chlchesỉer Joho 
WHey; 2007 (accessed 23/06/08).

13. Meideỉl L Holrta Rasmussen B. Acupunaure as an optỉonaỉ ưeatment 
for hospice patíents wỉth xerostomia: an interventíon study. Int J Páữiat 
Nun 2009; 15; 12^20.

14. Dứix F, tí ai. Radỉation-induced xerostomỉa in patients wỉth head and 
nedt cancen a literatuie revỉew. Ctmcer 2006; 107:2525-34.

The Symbol t  denotes a preparation no longer actively marketed
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P r e p a r a t í o n s

Proprietary Praparalions (details are gi ven in Volume B)

Single ingmdânl Praporations. Arg.: Aqua Lent Lubricante; 
Aqũacel; Auúc Comíeel Plus; cõmỉeeĩ; Natma Presh; Nu* 
Derm Hĩdrocoloide; Rebesh Liquigel; Rehesh Teais; AustraL: 
Celluhesh; CeDuvisc Reíresh Contacts; . Rehesh LiquigeL* 
Reỉresh Plus; Rehesh Teạrs Pius; TheraTears; Belg.: Aquacel; 
Comíeel' GeBlactt; Braz.: Ceiluỉresh; BcoClm; Fresh Tears 
LaatGlm; Plenigeli; Salivan; Canad.: Aquacet Rehesh Cellu- 
visc Rehesh Contacts; Rehesh Uquigel' Rehesh Plus; Rehesh 
Tears; TheraTeareỡrik: Reỉresh Iiquigel; Rehesh Tears; 
Chừim Celluvisc (HSÊaỉ); Kai Shi Reíresh Plus (91 §r);
Cz.: CelluUuid; Dertm.: CelluQuid; CeQuvisc Pũt :  Celluíluid; 
Celluvisc Pr.: Aquacel; Biataỉn; Celluvisc Clip Ampoulesỷ; 
Clip Bruluiest: Comíeel; HydrocoU; physỉotulle; Urgomed; 
Urgotul; Ger.: Algoplaque; Alione; Celluhesh; Cellumed; Cellu- 
visc Comỉeel Hus Transparenten DracoHydro; Physiomlle; 
UrgoCell Adhesive; UrgoCell Contact; UrgoCell Heel Contacc 
Utgocell Lite; UrgoCell Non Adheáve; Urgơtul comiort Urgotul 
Duo; Urgòtul Lite Border; Urgotul Soít; Urgotul; Gr.: Celluũuid; 
Celluvisc Reíresh Plus; Hong Rong: Rehesh; India-. Add Tears; 
Aítee DPS; Celluvisc E-Moist; Eco Tears; FlogeL’ I-Lax; Irivisc 
Lacrimos; Lubrex; Max-Moist; MCM-Tean Mep-Con; Moitc 
Nistean Oass; Optive: Irí: Celluvtsc Israel-. Celluvisct: Reíresh 
Tears; TheraTears; ItaL: Celluhesh; Celluvisc Lacrilens; Malay- 
sũr. Celluvisc Clarastill; Reỉresh Liquigel; Reứesh Plus; Rehesh 
Tears; Mex.: Acutears; Novaũx UI tra Fuerte; Rehesh Liquigel; 
Rehesh Tears Netíu: CelluAuid; Celluvisc Norw.: Celluvisc 
NZ: Reíresh Tears plus; Phữipp.: Celluhesh; Celluvũc Port.: 
CelỉuSuid; Celiuvìsc; S^Aỷr.: Aquacelt; Cellulresh; Celluvisc 
Comỉeel; Intrasite; Rehesh Liquigel; Reíresh Tears; Singapore. 
Celluvisc Optive; Refresh Contacts; Reíresh Liquigel; Refresh 
Plus; Rehesh Tears; Spain: Celluíresh; Celluvisct; Viscoừesh; 
Swed.: CđluHuid; Celluvisc Switz.: CeQuũuid; Celluvisc ThaL: 
Celỉuiresh; Ceỉluvisc Turk.: CeDuứesh; Reỉresh LiquigeL' 
Reỉresh Tean Lubricant; UK: Aquacel; Cannize; Celluviỉc 
Comỉeel; Intiasite; Muiine Contacts; PhysiotuUe; USA: Cellu- 
visc Clear Byes for Dry Eyes Optive; Reỉresh ỉiquigeL' Refresh 
Plus; Reíresh Tears; Tears Agaứv TheraTears; Venez.: Rehesh 
Liquigel- Rehesh Tears.

MuềHngrecỉent Praporolioro. Arg.: Comỉeel Purilon; Comíeel 
SeaSorb; Humectante Bucal; Mucobase; Optive; Purilont; Sea- 
Sorbf; AustraL: Aquae; Optive: Orabase; SoloSite;
Stomahesive; Austria: Glandosanc Siaiin; Belg.: Aquacel-Ag; 
Braz.: Cho&anìnat; Optive; SepraSlm; CanatL: CarboAex; Clear 
Eyes íor Dry Eyes; Genteal Geidrops; Moi-Stir; Orabase; 
Oraheãve; Tegasorbt; Otũe. Delgadol Pibta; K.C-M.C; Novaflx 
Extra Fuerte;Novaáx UI tra Puerte; Optive; Reducform-F; Cz.: 
Spoỉax; Fr.: Altreet Ag; Aquacel Ag; Artiũal; Biatain Ag; Cello- 
soibt; clip Hemot; Intrasite; Melgisoib; Puriion; Release Agt; 
SeaSorb; Sorbalgon Plus; Urgosotb; Urgotul S.Ag; Ger.: Comỉẽél 
Plus; DracoAlgin; Glandosane; GoTa-Derm; Lary-Phaiy; Melgi- 
sorb Ag; Optivc Physiotulle-Ag; Purilon; Recatol Algin; Sea- 
Sorb Soft SeaSorb-Ag; ữrgoCelỉ SQven UrgoCell Start; Urgo- 
ciean Kompresse; UrgoSTART; Urgotul S.Ăg; Urgotul Silvẹn 
Xerotin; Hong Kong. Glandosane; Optive; Salivartt; ỉndũr. Alu- 
pectin DGL; Alupectin; Aqwec Bioffin; Coolpep; Digene; Enta- 
gene; Kttydenc Laxit; Novagel; Irl: Orabaset; Israel: Optrve: 
ItaL: Aquacel Ag; Malaysia: Sepratìlm; Mex.: Optive; NZ: 
Orabase; Stomaiiesive; Pkữipp.: Optive; PorL: Gỉandosanet; s. 
Afr.: Granuflex; GranugeL' Orabaset; singapore. Sepraảlm; 
Spain: Laxvitalt; Switz.: Glandosane; Optive; Thai.: Bisolax; 
Emulax; Gỉandosane; Optive; UKs Aquacei Ag; Comỉeel Plus; 
Glandosane; LuborantỶ: Murine Dry & Tỉred Eyes; Optỉve; 
Orabase; Orahesive; Phyãotulỉe-Ag; SeaSorb Sofc Scpraõlm; 
Stomạhesive; Xerotin; ukr.: Optíve (OmHBe); USA: Entertai- 
ner7! Secret' Moi-Stir Pretts Diet Aid; Salivart; SepraElm; Sur- 
geL’ Venez.: Klmcosal; NovaEx; Polantac

PbariiHieopoaal AaporaỈKni
BP 2014: CaimeQose Sodium Eye Drops;
ŨSP 36: CartxncymethylceDulose Sodium Paste; Carboxymethyi- 
celhilose Sodlum Tablets.

Carmine
• £ a rm íi^ *cã m ĩ^ .iẫ n n in i9 ^  NaturặỆ .8ẹâs 4;; CxiíỄỉnễaí' 
Carmine; Ccdour Index No. 7547ŨỈ: E1 ỉữ i Karmýnr^Kattnin-. 
Karmín; Karminas;, Kẩrmĩnvỗrõs; Eouge còdienillé; KapMMH. 
CAS —  Ỉ39&65-4

U se s

Carmine iỉ an aluminium lake of the coloụring matter oỉ 
cochineal (p. 2179.2). It contains camũnic add. an 
anthraquinone glycoside. Unless pretautions are taken 
during manuíacture and transport to prevent contamỉna* 
don, cannine may be iníected with salmonella micro- 
organisms.

Carmine and some oí its salts are used as colouring agents 
in medidnes, foodstuffs, and cosmetics.

Carmine passes through the gastrointestinal traa 
unchanged and has been used as a íaecal 'marker'.

A d v e r s e  E ffe c ts

HypenansHivHy. By Pebruary 2004 the PDA was aware oỉ 
35 cases oỉ hypersenãtivity to cannine, canninic add. or 
cochineaỉ extrâd published in the sdentìhc and medicaỉ 
literature and/or rẽported directly to the PDA. Hypeisensl- 
tívity reacdons to cannine, canninic add, or cochineal 
extract induded contad dennatítis (4 cases), urựcaiỉa/ 
angioedema (9), occupational asthma (10), and systemic 
anaphylaxis (12). In more than hah of these reports, there 
was evidence oỉ an IgE-mediated diagnosdc response. The 
ađverse eữects induded allergic reactions to íoods contain- 
ing carmine and cochineal extract, occupatìonal asthma 
from exposure to carmine, and allergic reactíons to topi- 
cally applied cosmetics containing cannine.

The PDA condudcd that cannine and cochineal extract 
may cause potentìaQy severe allergic responses and 
proposed that ỉood and cosmetỉc labeũing be enhanced; a 
dedaration oỉ inactíve ingredients in drugs was aừeady in 
ỉorce.1 From January 2011, the FDA will require that the 
presence oí cochineal extrad or carmine must be dedared 
on the produd label oí íoods and cosmetics.2

1. FDA- Pood, dmg, and cosmedc UbelUng:. cochỉneaỉ extract and carmine 
dedaratton. Proposed risk. Ptd ktgừt 2006; 71: 483^-51. AvaiUblc ai: 
http://edocket.access.gpo.gov/2006/pdí/H6* ỉ ỉ 04.pdf (accessed 
23/08/10)

2. PDA. Pood. drug. and cosmctỉc Ubeilỉng: cochỉneal extract and carmỉne 
dedaradon. Final rule. M  Rtyừt 2009; 74: 207-17. Avaỉỉable at: hiTp-.ỉt 
edodcet.accesi.gpo.gov/2009/pdi/E8-31253.pdf (accessed 23/08/10)

Carmoisine
Atsorubiini; Azorrubina; Azorubin; Azorubine; Carmoisina; Q  
Food Red 3; Colour Index No. 14720; E122; KapMya3MH.
It conslsts mainly of disodium 4*hydroxy-3-(4-sulphonato-1-
naphthylazo)naphthalẽne-1-suiphonate.
C2oHtjNjNaÁS2=502.4
CÃS—-3567^69-9. J
ƯNII — DR4641L47F:

Proỉile
Carmoisine is a synthetic azo dye used as a colouring agent 
in foods, medidnes, and cosmetics. It has also been 
mvestígated dinicaiỉy as a ỉtain, to aid visuaỉisation of 
malignant neoplasms oỉ the skin during surgery.

Camauba Wax
Braál Wax; Caranda Wax; Camaưba’drede; Camaubawachs; 
Camaubawas; Cera camauba; Cerá Copernidae; Cera de 
camauba; E903; Karnauba pẩfmaviasz; Karnaubavaha; 
Karnaubavax; Kamaubo vaỉkas; Vosk kárnaubský; KapHayỗc- 
kmA Bock.
Ờ S —  IỊ015-S6-9. -
UNII — R12CBM0EI2.

Pharmocopoeias. In Eur. (see p. vii), Int., and Jpn. Also in 
USNP.
Ph. Eur. 8: (Camauba Wax). It iỉ obtained hom the leaves of 
Copemida ceríịera. Pale yellow or yellow powder, ũakes, or 
hard masses. It has a relatìve density oỉ about 0.97. M.p. 80 
degrees to 88 degrees. Pracdcally ừtsoluble in water and in 
alcohol; soluble on heatìng  in ethyl acetate and in xylene. 
Protect bom light.
ŨSNF 31: (Camauba Wax). It is obtained bom the leaves of 
Cơpermda ceriỊera (Palmae). A light brown to pale yeUow, 
moderately coarse powder or Oakes, possessing a 
characteristíc bland odour, and ỉree bom randđity. Sp. gr. 
about 0.99. M.p. 80 degrees to 86 degrees. Insoluble in 
watec sỉightly soluble in boiling alcohol; soluble ìn warm 
chloroíorm and in warm toluene; ỉreely soluble in warm 
benzene.

ProPle
Camauba wax ũ  used in phannacy as a coating agent. Its 
use is also pennitted in certain ỉoods. Various types and 
grades are used industrialíy in the manuíacture oỉ polishes.

Carotenoids
Carotenoĩden; Carotenoides; Caroténoĩdes; Carotenoidi; 
Carotinoide; Karatenoidler; Karotenoider; Karotenoidit; 
Karotenoidy; Karotinoidid; KapOTHHOMflbt.
CAS — 36-88-4. j

PrọỉiỊe
Carotenoids are tetraterpenoid compounds that occur 
naturally as pigments in plants and aỉgae. They can be 
divided into carotenes and xanthophylls (tvhìdi also 
contain oxygen). Some are used as colouring agents in 
Ỉoodỉ, drugs. and cosmetics, while others are aiỉo used ÍOI

their nutntional properties. Some carotenoids are metabo- 
lised in'the body to retinoids and have vitamứi A activity. 
Carotenoids used as colourings indude bixin and noibixin 
(derivatives of annatto, p. 2169.1), capsanthin and 
capsorubin (derivatíves oỉ paprika, EỈ60C), apocarotenal 
(p. 2169.2), astaxanthin (p. 2170.1), canthaxanthin 
(p. 2173.2), and dtranaxanthin (p. 2179.2); those that 
have been used therapeutícaDy indude carotene (see 
Betacarotene, p. 2051.1), lutein (p. 2079.2), lycoỊ>ene 
(p. 2546.2), and zeaxanthin (p. 2125.3).

P r e p a r a t i o n s

Proprietary Preporahons (details are given in Volume B)
Singếe mgrediert Praporelions. Indon.: Betarenet; Eyegoldt-
MuằHngmdhnt Preparations. India: GB-Lex; KeSve Plus; Lyco- 
gold; Macuchdc Macugold; MenoĐt; Multivite Gold; Multivite 
Vision; Mulíivite Woman; Multívite-FM Omega; Ocuíree; Afex: 
Optíma IFX; ThaL: Diavit' ukr.: Perỉectìl Plus (Ilepộemui 
rbnoc); Wellman (BenMtH).

Carrageenan
Carragèeri;' Carrageenanum; Carrageenin; Carragenano; 
Carragenatos; Carragenina; Carragẽnos; Carraghénanes; 
Carraghénates; Cạrraghenina; Chondrus Extract; E407; Irish 
Moss Extract; Karagenan; Karragén; Karragenan; KapparvtHaH. 
CAS — 9000-07-1 (carrageenan); 11114-20-8 (K-carràgeenan); 
9064-57-7 Ọí<arrageenan).
UNII —  5C69YCD2Y1

Pharmacopoeias. In Eur. (see p. vii) and Fr. Also in USNĨ 
which also indudes the related substance Galagcenan.
Ph. Eur. 8: (Caưageenan). Polysaccharides obtained by 
extractíon with water or aqueous alkali bom some members 
of the class Rhodophyceae ( red seaweeds). It consists 
chiefly oỉ a mixture oỉ the caldum. magnesium, potassium, 
and sõdium salts of the suUate esters oí D-galactose and 3.6* 
anhydro-D-galactose copolymers. The prevalent copolymers 
are K-carrageenan, t-carrageenan, and Ằ.-carrageenan.
A yellowish, brownish, or white or almost white powder. 
Soluble in voater givútg a viscous or colloidal soluúon; 
insoluble in organic solvents.
USNF 31: (Carrageenan). The hydrocolloid obtained by 
extraction with vm er or aqueous alkali írom some members 
of the dass Rhodophyceae (red seaweeds). It consists dũeíly 
oí a mixture oỉ the aminonium, calcium, magnesium. 
potassium, and sodium sulíate esters of galactose and 3,6- 
anhydrogalactose copolymers. The prevalent copolymers in 
the hydrocolloids are K-carrageenan, t-carrageenan, and X- 
carrageenan.
A yellovvish or tan to white. coarse to fine, practically 
odourless. potvder. Soluble in water at 80 degrees íorming a 
viscous, dear or slightly opalescent solution that flows 
readily. It disperses more readily in water ư first moistened 
with alcohol, with glycerol, or vvith a saturated solution oi 
glucose in water. Store in airtiglỊt containers at a 
temperature of 8 degrees to 15 degrees:
USNF 31: (Galageenan). The hydrocolloid obtained by 
extraction with water or aqueous alkali hom the red 
seaweed Eucheuma gelatìnae (Rhodophyceae). Galageenan 
consists chieũy of potassium, sodium, calcium, magnesium, 
and ammonium sullate esters of galactose and 3,6- 
anhydrogalaaose copolymers. These hexoses are alter- 
nately linked in 0-1,3 and P-1,4 in the polymer. The ester 
sulíate content tanges hom 8 to 18%. In addition, it 
contains inorganỉc salts that originate hom the seavveed and 
hom the process oí recovery hom the extracL Galageenan is 
recovered by alcohol predpitation or by heeãng and 
pressing. Store in airtìght containers at a temperamre of 8 
degrees to 15 degrees.

P r o íiỉẹ

Carrageenans are a íamily of polysaccharides containing 
điSerent copolymers of D-galactose and 3,6-anhydro-D- 
galactose. They aie obtained hom various red seavveeds. 
Carrageenans are used in phannaceutỉcal manuíactuiing 
and the ỉood industry as suspendỉng and gelling agents. 
Galageenan, a caxrageenan also obtained hom a red 
seavveed (Eucheuma gelatinae) is used similarly.

Carrageenan has been used as a bulk-forming laxative to 
treat constipation; for precautions to be observed with bulk- 
lorming laxatives, see under Methylcellulose, p. 2198.1. 
Carrageenan is also induded in topical preparations ỉor the 
symptomatic relieỉ of anorectal disorders. A gel containing 
carrageenan has been investígated as a topical miCTobidde.

A degraded form of canageenan was íormerly used in 
gastrointestinal dlsorders but it was assodated with lesions 
in animals and ỉs no longer used.

Irish moss (Chondrus crừpus). a source oỉ carrageenan, is 
used in herbal medidne.

ReSned non-degraded carrageenan and hircellaran, a 
shnilar extract hom Rhodophyceae that is induded in the

All cross-reíerences reíer to entries in Volume A

http://edocket.access.gpo.gov/2006/pd%c3%ad/H6*
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speđhcatỉons for food-grade carrageenan, have generally 
been considered safe ỉor use as ỉood additíves, although this 
may not be the case with degraded and 'semi-refined' 
fonns.ư  However, in the UK the Food Advisọry Committee 
has recommended that carrageenan should not be 
permitted as an additive ỉor iníant íormulas because of the 
posábility of hnintmological consequences aỉter absoipđon 
ỉroín the immature gut.5 Cairageẹnans affect the immune 
System of experimental animaỉs after parenteral or oral use, 
and small ainounts ọí food-gtade cairageenan cross the 
intestinal epithelium in rats and are taken up by gut- 
assodated lymphoid tissue.4

1. PAOAVHO. EvmỉuadoĐ oi certaỉn foođ additives and contamỉnants: 
menty-eỉghth rcport oỉ the joim FAO/WHO expert commỉttee on ỉood 
additíves. WHO TediRtpSer 710 I9S4.

2. Coben SM, Ito N. A aiticaỉ review of the toxỉcoỉoglcaỉ eữects of 
earrageenan and processed eucheuma seaweed on the gastroíntestỉnaỉ 
tract.O ừ R£V Tmooỉ 2002; 32:413-44.

3. MAFP. Food Advtsory Commỉttee: repoit on the review of the use oỉ 
additives in ỉoods spedally prepared ỉor inỉants and young chSdren.

: PdAC/REP/12. Lỡndon: HMSO, 1992.
4. MAFF. Pood Advlsory Commỉttee: report on the revỉew ot the 

enniỉstãẹrs and stabQỉsen in íood teguỉatíons. FdAC/REP/H. London: 
HMSO. 1992.

P r e p a r a t i o n s
Propõetary Preporations (details are given in Volume B|
MukKngredĩent Preparations. AustraL: Bonningtons Irish Moss; 
Calporòt; Chùur. Titanoreine (ácí); Utanoreine $;■?); Fr.: 
Elgydium Blancheur; Herpdaừ; Titanorcine Udocaine; Titanor- 
dnẽ; Ger.: Saseem; Sìlence; ItaL: Emoỉonn Aliừesh; Sesource 
GeliScatat; NZ: Bonningtons Irish Moss; singapore. Silence; 
Spaừt: Títanorein; Switz.: Silencet; Silence; UK: Fam-Lax 
Senna; USA: Numoisyn.

Celluiose
Célĩtjlloze;,Gellulosa; Celluló? Celulosa; Celúlose; Celulozâ;~ 
-Geluloza; Celulóza; Selluloosa;,' Seltulósl; Selulosa; Selũ1oz; 
Tselltiloọs; Zelluiose; UenyjÍ033; Uenniono3a. . 
m u  — SMDỊX3X09M. -
Description. CeUulose is an unbranched polysaccharide 
polymer consisting oỉ 1,4-b-linked glucopyianose units. It is 
the dũeỉ constítuent of ũbrous plant material.

Dispersibie Cellulose IBANI

cềllulose, rniơcxiristallinẹ ẹt (arrnèlìose scxỊiquẹ; célỊulóse,. 
Mlkrokristalìine und Carmellose-Naữium; Cellulosunn. râiơo- 
CTistallinum et-carmellosum naỡicum; Celulosa disperèable; 
Microcrystalline Cellulosẹ and Carboxymethylcellulose Sod- 
ium; Microcrystalline Cellulose and Catmellosẹ Sodium; 
AncneprnpỵeMan l4enni0Ji03a.
Ptiarmacopoeias. In Br. and Eur. (see p. vii). Also in USNF. 
BP 2014: (Dispersible Cellulose). An odourless Oĩ almost 
odourỉess, white or oS-vvhite, coarse or fine powder 
consistìng oỉ a colloid-ỉorming attrited mixture of 
microcrystalline celỉuỉose and cannellose sodium. Disperses 
in water to produce a white, opaque disperàon or gel; 
practically insòluble in organic solvents and in dilute adds. 
Store at a temperature betvveen 8 degrees and 15 degrees. 
Ph. Bur. 8: (Microcrystalline Cellulose and Cannellose 
Sodium). A colloid-Iorming, powdered mixture oí miơo- 
aystalline cellulose with 5 to 22% of carmellose sodium. It 
contains 75 to 125% of the nomìnal amount of catmellose 
sodium, calculated vvith reỉerence to the dried substance. A 
white or oS-vvhite, coarse or fine powder. Dispersible in 
water produdng a white, opaque colloidal dispersion; 
praaically insoluble in organic solvents and in dilute adds. 
pH of a 2% dispersion in water is 6 to 8.
USNF 31: ( M icrocrystalline Cellulose and Carboxymethyl- 
cellulose Sodium). A colloid-torming. attrited mixture of 
microcrystalline cellulose and carmellose sodium. A vvhite 
to ofi-white, odourless. coarse to fine, powder. It svvells in 
water, produdng, vvhen dispersed, a white, opaque 
disperáon or gel: insoluble in organìc solvents and in dilute 
adds. Store in airtight containers in a dry pỉace, and at a 
temperature not exceeding 40 degrees.

Microcrystalline Cellulose
Celiuliozé, mikrokristaliné: Cellulosa Miơogranulate; Cellulo- 
--sat mikrokristallin; Cellulose Gel; Cellulosié miaoCTistalliriéí; 
Gelìulòsum Miơocristallinum; cếllulosum Miaoorystallinum;. 
Celluiosum Microristaliinum; Celulosa miaocristálina; Celu- 

;losa mikrbkrystalická; Celuloza mikrokiystallczna;'Ctystalline 
•Gellurose;, £4605 .Gel dè célulósa;.. Mikrokristálỵps cellulốĩ 
's^llulọóiài tnikrókiteinen; ilẹnnionosa ,A4ÌiK(3pKpMCTan- 
’nMMecKaH. r̂ 
CẬS —  9004-34-6.
ỤNir—'ÒPÍR32D61U. ■ : f

Pharmocopoeias. In Chín., Eur. (see p. vii), lnt., and Jpn. 
Also in USNP.
USNF also indudes silidSed microcrystalline cellulose.

Ph. Eur. 8: (Cellulose, Microcrystallme). A purìBed, partly 
depolymerised ceũulose, prepared by treatlng alpha- 
cellulose, obtained as a pulp from Bbrous plant materials, 
vvith mineral adds. It is a white or almost white, fine or 
granular powdeT. Practically insoluble in water. in 
dehydiated alcohol, in acetone, in toluene, in dỉỉute adds, 
and in sodium hyđroxide solution (1 in 20). The pH oỉ the 
supemạtant liquid obtained bom a 12.5% mixture in water 
after 20 minutes oi shaking is 5.0 to 7.5.
USNF 31: (Miaocrystalline Celỉulose). ApuriAed, partialỉy 
depolymerìsed cellulose, prepared by treating alpha- 
ceũulose, obtaỉned as a pulp ỉrom Bbrous plant mateiial, 
with mineral adds. It is a fine, white or almost white povvder 
consisting of &ee-flowing, nonBbrous paitides. Insoluble in 
water, in dilute adds, and in mõst organic solventsỊ 
pracrically insoluble ỉn sodium hydroxỉde solutíon (1 in 20) 
The pH oi the supematant lịquid obtained from a 12.5% 
mixture in water ãfter 20 minutes of shaking is between 5.0 
and 7.5. Store in aỉrtight containers.
USNF 31: (SilidBed MỉcrociystaUine Cellulose). A white or 
almost white, fine powder. Practically insoluble in water, in 
alcohol in acetone. in diluted add, and in toluene; slightly 
soluble in sodỉum hydroxide solution (1 in 20). The pH oỉ 
the supematant obtained bom a 12.5% mixture in water 
aber 20 minutes of shaking is bettveen 5.0 and 7.5. Store in 
airtight containeis.

Powdered Celỉulose__
'Celĩuliozés miltelíaì  ̂ Ceìyổsãpulver;’Celltjlõsè ẹn' poưdreĩ 
céliulợsè Povvder:, GellulòsVPụ^is;^.Êellulóỉpộr; ,'ểeỹòsa én: 
polvó; Celulosový prásek; E460; SelÌulòo'sajaũKér tịennionoĩa 
BnopouiKe.
Phoimacopoeias. In Eur. (see p. vix) and Jpn. Also in USNF. 
Ph. Eur. 8: (Cellulose, Potvdered). A puribed mechanicaũy 
dỉsintegrated cellulose prepared bom alpha-cellulosẽ 
obtained as a pulp bom Bbrous plant mateiials. It is a 
white OI almost white, fine ot granular povvdei. Practically 
insoluble in water, in dehydiated alcohol in acetone, in 
toluene, in most organic solvents, and in dilute adds; 
slightly soluble in sodium hydroxide solution (1 in 20). The 
pH of the supematant liquid oỉ an 11.1 % mixture in water is 
betvveen 5.0 and 7.5 One hour aber prepaiation.
USNF 31: (Powdered Cellulose). A puriỄed, mechanically 
disintegrated cellulose prepared by Processing alpha- 
cellulose obtained as a pulp bom Sbrous plant materials. It 
is a white or almost white povvder. Exhibits degrees of 
Bneness ranging bom a bee-Oovnng, dense powder to a 
coarse, fluffy, nonflowing materìal. Insoluble in water, in 
nearly aỉl organic solvents, and in dỉlute adds; slightly 
soluble in sodỉum hydroxide solution (1 in 20). The pH oí 
the supematant ỉỉquid oỉ an 11.1% mixture in water is 
between 5.0 and 7.5 one hour aber preparation. Store in 
aứáght containers.

Proỉile
Powdercd cellulose and microcrystalline cellulose are 
used in pharmaceutical manuỉacturing as tablet bindeis 
and disintegrants and as capsule and tablet diluents. 
These two íorms of celỉulose are also used in the food 
industry. Dispersible cellulose (which also contains some 
carmellose sodium) ỉorms a thixotropic geỉ wỉth water 
and is used pharmaceutically as a suspending and 
thickening agent.

Various forms of cellulose have been induded in 
preparations used in the management of constipation and 
obesity. Cellulose is also used in adsoibent powder 
preparations used for skin disorders induding byperhidro- 
sis.

Derivatives oí cellulose, indudỉng cellulose esters 
(belovv) and cellulose ethers (see Methylcellulose, 
p. 2197.3), are also widely used.

P r e p a r o t i o n s

Propõetary Preparatioiu (details are given in Volume B)
Singlẽ ingredwnt PreporaHons. Bros.: Nasaleze; ItaL: Pibrasant; 
UK: Allergy Deíence: Sterigel: USA: OniBber.
MukMngradient Preparalions. Arg.: ZeaSoib; AustraL: ZeaSorb+; 
CamuL: ZeaSorb; Pr.: Gelopectose: Hydrodean: ZeaSorb; India: 
Mezol; IrL: ZeaSorb; Thai.: ZeaSorbt; UK: ZeaSorb.

Cellulose Esters 

Cellaburate ỊriN Ni

Gãáburát; Celaburato; Ceìiìjliozẽs acetatas-butiratas; Cella-, 
buratum,*: CellulosaacetatbutyraC Geirulose Acetate Butano- 
ate; Gellulose Acetate Batyrate; Cellut9 se,. acétate butyrate 
de; GelluloseacetatbutyratCellulosi acètas butyras; Cellulór- 
acetát-butlrát; SelluloGsa-asetaattìbu^raầứi; ménnaốypar. 
CAS-—  9004-3&& -  -íl-‘ - ;  ^

NOTE. Cabuíocon A and Cabuíocon B are both USAN for 
cellulose acetate butyrate.
Pharmacopoeias. In Eur. (see p. vii).
Ph. Bur. 8: (Cellulose Acetate Butyrate).. A partly or 
completely O-ácetylated and o-butyrated cellulosẽ contain- 
ing not leú than 2.0% and not môre than 30.0% oi acetyl 
grõups and not less than 16.0% and not more than 53.0% óf 
butyryl groups, calcuỉated with reíerence to the dried 
substance. A white, yellowish-white, or greyish-white, 
slỉghtly hygroscopic, povvder or granules. Practically 
insoluble in water and in alcohoL’ soluble in acetone, in 
ỉormic add, and in a mixture oỉ equal volumes oỉ methyl 
alcohol and dichloromethane. Store in airtight containers.

Celiacefate IBAN, riNNi
Ãcẻtatặ. ftalạtò" de ..celulósa; , .CẠP; Celacẹíat;. Cẹràcetat; 
Gelacefầto> Cellulíộieỉ acetatas-ítalatas; Cellacéíate; Gellace- 
fetũm;GeHaeèphate;Gelful6saacetãtftalat; Geltủlosê, acétate 
phtàlate'de; Gellulosè ‘Acetate: Phthalaté; Celluloseace- 
tatphthalat; Cellulosĩ acetas phthalas;. Cellulosum 'Acet- 
ylphthaticỵrn^' Cellu!óz-ãcetát,-ftalát;. Ceỉophthaluní;', Sell-r 
ulõosá-asétaáttiftâlaatti;U enraue<ị>aT  .  .  ' ' í; .
G4S —  9004-38-0." • *
ÙNtt —  F2050ỵU9F."

Pharmacopoeias. In ơũn., Eur. (see p. vii), lnt„ and Jpn. 
Also in USNF.
Ph. Eur. 8: (Cellulose Acetate Phthalate; Cellaceíate BP 
2014). Cellulose in which some of the hydroxyl groups are 
acetyiated (21.5 to 26.0%) and some are phthálylated (30.0 
to 36.0%), both calcuỉated with reíerence to the anhydrous, 
add-bee substance.
A hygroscopic, white or almost white, bee-flowing povvder 
or colourless Hakes. Practically insoluble in water, in 
dehydrated alcohol, and in dichloromethane; beely soluble 
in acetone; soluble in diethylene glycol; it dissolves in dilute 
Solutions oí alkalis. Store in abtight containers.
USNF 31: (Cellaceỉate). A reactìon product oỉ phthalic 
anhydrìde and a partial acetate ester oíceDulose. It contaìns
21.5 to 26.0% ôỉ acetyl groups, and 30.0 to 36.0% oỉ 
phthalyl (ơ-carboxy-beĩuóỹl) groups, calculated on the 
anhydrous, add-bee basis. A white, bee-flowmg powder 
that may have a slight odour of acetìc add. Insoluble in 
water and m alcohol; soluble in acetone and in dioxan. 
Store in airdght containers.

Cellulose Acetate
Acetát ceiụlosy; Acetỵl cellulose; AcetylcelỊulose; Celiuliõzés 
acetatas; Cellúlosaacetat; Cellulose, acétate de; Cellulosea .̂ 
cetat; Cellulosi. Acẹtas; Cellulóz-acetát; Celulozy OGtan; 
Selluloosa-asetaatti;AuẹTwiMen/)iono3a. _
CẠS — 9004-35-7 (cdkilose acetate); 903S-69-2 (cellulose 
dìacetate); 90Ì2-09-3 (Cellulose ữlacetate).
UNIÌ —  ỊỔP07GVB6.

Pharmocopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8: (Cellulose Acetate). Partly or completely 0- 
acetylated cellulose. A vvhite, ye!lowish-white, or greyish- 
white, hygroscopic powder or granules. Pracdcally insoluble 
in water and in alcohọl' soluble in acetone, in íormic add, 
and in a mixture of equai volumes oỉ methyl alcohol and 
dlchloromethane.
USNP 31: (Cellulose Acetate). A partíalỉy or completely 
acetylated cellulose. It contains not less than 29.0% and not 
more than 44.8%, by vveight, of acetyl groups, calculated on 
the dried basis. A fine, white powder or bee-Qowing pellets. 
Availablc in a range ot viscosities and acetyl contents. High 
viscosity, which reAects high molecular weight, decreases 
solubility slightly. High acetyl content cellulose acetates 
generally have more limited solubility in commonly used 
organic solvents than low acetyl content cellulose acetates, 
but are more soluble in dichloromethane. All acetyl content 
cellulose acetates are insoluble in vvater and in alcohol; 
soluble in dioxane and in dũnethylíonnamide. Store in 
airtight containers.

Proií/e
Cellulose esters are derivatives of cellulose (above) in which 
some or all of the hydroxyl groups are esteriBed. Organic 
cellulose esters such as cellulose acetate and the mixed 
esters cellaburate and celỉaceỉate are used as tablet and 
capsule coatings and in the ỉormulation oỉ modiGed-release 
and transdermal drug delivery Systems. CeDaceíate is 
unaữected by immersion in add media in the stomach but 
sobens and swells in intestinal Duid. It is used as an enteric- 
coating material for tablets and capsules, usually with a 
plastídser. Films of cellacetate are reported to be permeable 
to some ionic substances such as ammonium chloride and 
potassium iodide, and su ch substances require a sealing 
coat.

The Symbol t  denotes a preparation no longer actively marketed
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Cellulose esters have many indusơial applicatỉons, 
particularly in plastics. Cellulose acetate film has been used 
in the phọtographic and dnematographic industries, and 
celluỉose acetate fíbre ụ  used in the textíles industry.

Cellulose esters indudỉng cellaceỉate and cellulose 
sulỉate, an inoiganic cellulose ester, have been tried as 
vaginal microbiddes but results have been dlsappointmg 
(see m v  Iaỉectìoa  and AIDS, belovv).

H1V inỉedion and AIDS. Both cellulose sulỉate and cellace- 
ỉate have shown activity agaỉnst HTV in vitro and in animal 
models but studies in humans have been less promising. A 
study1 using a ceQulose sulỉate vaginal miCTobicidal gel for 
the preventìon oi HTV iníection (p. 959.1) was tenninated 
early because oí evidence that suggested that it might in 
fact increase the risk of acquiring the vữus. 

ỉ. Van Dammc L  tí  ai. cs Study Group. Ladc oi dĩectỉveness of ceũuỉose 
sul&Lte gel íor the prevendon of vaginaỉ HTV transmỉssỉon. N Ettgi J U ti 
2008; 399: 463-72.

Ceratonia
Carob Bean Gum; Carob Gum; Cerat; Ceratonia Gum; E410; 
Farine de Caroube; Fruktkãmmjõl; Goma de garroAn; Goma 
de semillas de algarrobo; Gomme de Caroùbe; Guma z 
nasion Carobe; Locust Bean Gum; Saldiiosiòs ceratonijos 
lipai; Szentjánoskenyér-liszt; KàMeAb Po>KKOBoro flepeBa; 
UepaTOHMa.
G4S —  9000-40-2.
ATC — A07XA02. ;
ẢTC Vet —  QA07XA02.
ÁTC Herb .—■ HA04WB5002 ('Ceratonia siliqua- fruit); 
HA07BW5001 /Ceratonia siliqua- fruit); HA04WB5001 (Cer- 
atonia siliqua: endosperm).
UNII — V4716MY704. .

Prọft’/e
Ceratonia consists of the endosperms separated hom the 
seeds of the locust bean tree, Ccratonia ỉiliqua (Legumino- 
sae). It is used as a thickening agent and stabiliser ìn the íood 
industry.

P r e p a r a H o n s
Propnetary Praparations (details are given in Volume B)
Single 'mgredicnt Praparotions. IrL: Carobel; Switz.: Nestargelt; 
UK: Carõbeb Nestargel.

MuhHngradm# PraparuHons. Austrúr. China-Eisenweint; Fr.: 
Gumilk; Indon.: Polysilanc singapore. Bios Lde.

Cetostearyi Akohol
Alcohol cetoesteardico; Alcohol cetyticus et stearylicús; 
Alcdhoỉ Cetyístearylìcus; Alcool Cẹtosteãrilico; Alkohoi 
cetostearylòwy; cétearỵl Alcohol; Cetil-sztearil-alkohol; 
Cetòsteanỉó' aíkoholis; Cetostearyl ■ Alc; Cetostearylalkohol; 
Cétọstéarylique, alcool; .CetỵỊsteaiylalkohol; Setostearyylialk- 
oholi; UeTocreapMPOBbiM GnnpT... -V
CAS —  8005-44-5; 67762-27-0.
UNII — 2DMT128MỈS. ■■

Pharmacopoeias. In Eur. (see p. vii) and Int. Also in USNF. 
Eưr. also indudes Cetostearyl AlcohoL Emulsifying, but this 
is described under Emuỉsiỉying Wạxes (p. 2184.1).
Ph. E ur.. 8: (Cetostearyl Alcohol). A mixture oi solid 
aỉỉphatic alcohols, mainly stearyỉ alcahol and cetyl alcohoL 
It contains not less than 90% oỉ stearyl plus cetyl alcohols 
and not less than 40% oi stearyl alcohol. A white or pale 
yellow wax-like mass, pỉates, Aakes, or granules. M.p. 49 
degrees to 56 degrees. Practically insoluble in waten soluble 
in alcohol and in Petroleum spúit. When melted. it is 
misdble with íatty oíls, with liquid paraỉhn. and with 
melted wool faL
USNF 31: (Cetostearyl Alcohol). It contains not less than 
40% o! stearyl alcohoi (CigHj*0 = 270.5) and the sum of the 
stearyl alcohol con tẽn t and the  cetyl alcohol 
(0itHMO = 242.4) content is not less than 90%. Vactuous, 
white Sakes or granules, having a ỉaint charaaeristic 
odour. M.p. 48 degrees to 55 degrees. Insoluble in waten 
soluble in alcohol and in ether.

ơ s e s

Cetostearyl alcohol is used in creaim, ointments, and other 
topical preparatìons as a stiữening agent and emulãon 
stabiliser. It is also used to improve the emollient properries 
oỉ paraỉhn ointments. Emulsdying forms are prepared by 
adding a suitable surỉactant and are described under 
EmulsUymg Waxes (p. 2184.1). Cetostearyl alcohol is also 
used in the ỉonnulation of modiSed-release oral prepara- 
tions.

A ^ (5 re ẹ E /f e d 5
Cetostearyl alcohol can cause hypersensitivity.

Hypenensitivity. Sensitivity reactions to cetostearyl 
alcohol in topical preparatíons have been repoited 
rarely.13

1. Pecegueỉro Ai đ  ai. CODIÂCĨ dam atítís to Hỉnidoỉd cream. Contođ 
Dermotítừ 1987; 17:290-3.

2. MarstOQ $. Contact dermatỉtis from cetostearyl aicohol ỉn hydrocord- 
sone butynte lipocretm, and ừ n n  ỉanolỉn. Contoa Dcrmãtừừ 1991; 24: 
37Z

3. Rademiker M, tt đL Conuct dennitítlỉ ữom cetosiearyl alcohoỉ. 
Ausưaltữ J Dermatol 1997; 38: 220-1.

P r e p a r a t í o n s

Phai iuucopOMGỈ Prapai abons
BP 2014: Cetomacrogol Emulsiíying Wax; Cetrimide Emulỉiíying 
Obitmenc Emulsitying Wax;
USNF 31: Emulsiỉying Wax.

CetyiAkohoi
Alcohol cetdico; Alcohol cetylicus; Alcohol Hexadedlico; 
Álcool Cetílico; Alkohol cetylowy; Cetanol; Cetil-alkohol; 
Cetilo alkoholis; Cetỵlalkohol; Cétylique, alcool; Ethal; Ethol; 
1-Hexadecanol; Hexadecan-1-oi; Hexadecyl Alcohol; n~ 
Hexadecyl Alcohol; Palmityl Alcohol; Setyylialkoholi; 
UeTM/ioBHR Cnnpr.
C|6H340=242.4
CAS —  36653-82-4; 124-29-8.
UNII— 936JSĨ6JCN.

Pharmacopoeias. In Eur. (see p. vu), Int.. and Jpn. Also in 
USNF.
Ph. Eur. 8: (Cetyl Alcohol). A mixture of solid alcohols, 
mainly cetyl alcohol, oi animal or vegetabỉe orígm. lt occurs 
as a white or almost white, unctuous mass, powder, Aakes, 
or granules. M.p. 46 degrees to 52 degrees. Practìcally 
insoluble in water; ỉreely to sparingly soluble in alcohob 
misdble vvhen meỉted tvith animal and vegetable oils. with 
liquid paraffin. and with melted wool íaL 
USNF 31: (Cetyl Alcohol). A mixture containing not less 
than 90% o{ cetyl alcohol the remainder consisting chieDy 
oí related alcohols. vvhite unctuous Qakes, cubes, granules, 
or castingỉ, with a ỉaint characteristic odour. M.p. 45 
degrees to 50 degrees. Insoluble in tvater; soluble in alcohol 
and ỉn ether, the solubility increasmg with ứiCTeasing 
temperature.

Uses
Cetyl alcohol is used in topical preparations for its emollient, 
water absorptìve, stưíening, and vveak emuỉsiíying proper- 
tìes. It may be ìncorporated into suppositories to raise the 
melting-point and may be used in the coating of modiSed- 
release solid dosc ỉorms. It is also used in cosmetics.

Adverse Effects
Cetyl alcohol can cause hypersensitivity.

HypersensHivtty. Hypersensitỉvity reacrions have occasion- 
ally been attributed to the presence of cetyl alcohol in 
topical preparations.1"* One report suggested that minor 
impurities in the cetyl alcohol may'be responsible.1

1. Komamura K etữ i.A  ca x oi co n u a  đennatỉúỉ đue 10 ừnpurìdes oỉ cctyl 
tỉcohoL Cữĩtíađ Dermđtừò 1997; 34: 44-6.

2. Oiso H, ct aL Conconùont aĐergic reactioĐ to crtyi alcohot and 
crouoứtan. Qmiact Dermatítừ 2003; 49:261.

ỉ. Soga ĩ ,  tta L  Contact dennatỉtỉs due to  ỉanoconaxole. cetyl akohoỉ and 
<fi«hyỉ sebacate in ỉanoconaioỉe cream. Qmtaơ Dermaõtìs 2004; 50: 49- 
50.

4. ỈQec-Swierczymica M, ă  ai. PhotoaQergỉc and aỉỉergic reactỉon to 2- 
hyđroxy-4-methoxybenzophenone (sunscreen) and aQergy to cetyỉ 
aỉcohoỉ ỉn cosmetíc cream. Contaơ Đcrmatitừ 200S; 93: 170-1.

P r e p a r a t i o n s

Propriotary PrapcHXrtions (detaiis arc given ỉn Volume B)

SngÌo~mgrodMitf Proporabons* Arg.: Laaopan; ỉndừc Nosoap.

Muki-tngrecKonl Praparaiions. Arg.: Caient; Hong Ktmg: Ego 
Skin Cream: Malaysia. Ego skin Cream: NZ: Ego Skin Cream; 
Phữipp.: DennaUnt; Sebo Fluid+; Singapore. Ego Sldn Cream.

C e tỵ i  Esters
Cetylated Fatty Adds.‘
UNII — D072FFP9GU.

Cetyi Esters W ax
Cera Cetyla; Cera de ésteres cetílicos; Cera de ésteres del 
alcohol cetílico; Esperma de ballena sintético; Spermaceti

ỊẠtoc. Replacẹmẹpt; Syọthẹtic 5pẹrmạcẹti;..Booc, ỌioạtHboc, 
LịeronoBbix 3<Ị>npoB 
ợ s  —  85565-24-1. .

Phormacopoeias. In Int. Also in USNP.
USNF 31: (Cetyl Esters Wax). A mixture consisting 
ptimarily oỉ esters oí saturated íatty alcohols (Cu  to Cis) and 
saturated íatty adds (Cu to Cu). white to off-white 
somewhat translucent ũakes with a aystaDine structure and 
a peaxiy lustre when caked: it has a (aint odour and is free 
from randdity. M.p. 43 degrees to 47 degrees. Insoluble in 
vvater; practically insoluble in cold alcohol; soluble in 
boiling alcohol, in chloroỉorm, in ether, and in ũxed and 
volatiie oiỉs; sỉightly soluble in cold Petroleum spiriL Store in 
a dry place at a temperature not exceeđing 40 degrees.

Cetyl Palmitate
Cetilq; palmitatas; Cétil-palmitát; Cety) Cetylate; Cetyle, 
paimiate de; Cetylis Paimitas; Cetylpalmitac Cetyl-pàlmitác 
Hexadecyl Palmitáte; Setyylipalnnitãattl; UeronnanbMMTaT. 
Hexadecyl hexadecanoate.
Cu Hm O ^ O . 9  
CÃS-  540-10-3.
ƯNII — 5ZA2S6B08X.

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8: (Cetyl Palmitate). A mixture of Cu to C|8 esters 
of lauric (dodecanoic), myristic (teưadecanoic). palmitic 
(hexadecanoic) and stearic (ooadecanoic) adds ('cetyl 
esters wax'). It contains (expressed as hexadecyl 
hexadecanoate): 10 to 20% for Cetyl Palmitate 15, 60 to 
70% for Cetyl Palmìtate 65, and not less than 90% for Cetyl 
Palmitate 95. Whiie or almost vvhite. waxy plates, Hakes or 
povvder. Practically insoluble in water and in anhydrous 
alcohol; soluble in boiling anhydrous alcohol and in 
dichloromethane; slightly soluble in light peưoleum. M.p. 
about 45 degrees for Cetyl Palmitate 15 and Cetyl Palmitate 
65, and about 52 degrees for Cetyl Palmitate 95. Store at a 
temperature not exceeding 25 degrees.
USNF 31: (Cetyl Palmitate). It consists of esters of cetyl 
aỉcohoỉ and saturated high molecular vveight ỉatty adds. 
prìndpally palmitic add. White crystals or naxes. Practìcally 
insoluble in waten ừeely soluble in alcohol and in ether. M. 
p. 46 degrees to 53 degrees. Store ìn airtight containers at a 
temperature of 20 degrees to 25 degrees, excursions 
permitted betvveen 15 degrees and 30 degrees; avoid 
exposure to excessive heat above 40 degrees.

P r o f i 7 e

Mixtures oi cetyl esters such as cetyl palmitate or cetyl esters 
vvax are used as emollients and stiHening agents in creams 
and ointments. Cetyl csters wax is also used in the coating oỉ 
some oral dosage ỉorms. It is a synthetic replacement for 
natural spermaceti, a waxy substance obtained from the 
sperm vvhale and the bottle-nosed whale that is composed 
mainly of cetyl palmitate and has been used similarly.

Mixtures oí cetyl esters containing mainly cetyl 
myiistoleate have bẽen used as nutritional suppiements 
(see p. 2473.3).

Preparations
ProprMksry PrBpomhonỉ (đetails are gỉven in Voỉume B) 
MuhMnQrocSont Proporahom. Arg.: Zoodennina Crema; Fr.: 
Cold Cream Natureb Thai.: Hemorhint.
Pharmooopoaial Preporations
USP 36: Rose Water OintmenL

Chlorophyll
ổlađgípen; QiloroAlas; ChioroíHe; Qitordyl; ChỊorophylle; 
Chloróphyllum; Q  Natural Greén 3; Ooraifill; Qoróffyl; 
ClorọẠlă; QoroAla; QoroAlla; Colour Index N a 75810; E140 
(chlọtophylls or chlorophyllins); Hbroíìl; HloroAls; Kloroíìi; 
Kloroíill; Kloroíull; Klorofyl; Kloroíyll; tehtivihreă; Xnojxxt>Mn; 
Xnopoộnnn. ' :
G4S -  479-61-8 (chlorophyll a); 51942-0 (chkmphyll b). ,

Chiorophyỉlỉn Copper Complex Sodium
CloroẠlina cúprica, complẹjo sỏdico de; MeflHoro 
KpMruieKca XnopoỘM/uiMHa HaTpvieBaA Conb.
Pbarmocopoeias. In u s.
USP 36: (Chlorophynin Copper Complex Sodium). ỉt 
contains sodlum salts oỉ copper-dỉelated chlorophyll 
derivatives, but no aróhdal colouring. Store in airtíght 
containers. Protect ửom light.

Profìle
Chlorophyll is a green photosynthetic pigment íound in 
plants, algae, and cyânobaóteria (biuẽ-green algae).

All aoss-references reíer to entries in Volume A
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There aie four dosely related lorms of chlorophyll. 
Chlorophyll a (C55H73MgN40 5=893.5) and chlorophyú b 
(C,5H70MgN4O6=907.5) ãrc ỉoũnd in piants and some types 
oỉ algae; chlorophyll c, ỉunher subdỉvided into chlorophyll 
c'l (C}jHj0MgN4Oj = 611.0) and chlorophyll c2 
(C]]H2|MgK40 J=608.9), is ỉound in some types oi algae; 
and dilorophyll d (C$4H70MgN40 4=895.5) is ỉound in some 
types of algae and in cyanobacterỉaL.

Oữ-iolubìe chlorophyll derivaíiveí.Replacement oỉ the 
magnesium atom in the chlorophyDs by 2 hydrogen atoms 
using dilute mineral adds produces olive-green water- 
insoluble phaeophytins. Copper phaeophytins (sometimes 
called copiper chloróphyll cômplẽx; E141) can be lonned; 
these arẽ more stable to adds and to light than the 
chlorophylls.

ĩVater-soluble đđorophyũ derivativtỉ. When the chloro- 
phylỉs are hydiolysed with alkaH, phytyl alcohol and methyl 
ãlcõhol are split óff and green water-soluble chlorophyllỉns 
are íonned as the potassium or sodium salts. Simũar water- 
soluble compounds can b e . prepared in which the 
magnesỉum is replaced by copper to give copper 
dilõrophyllln compỉex (E141).

Chlorõphylls and chlorophyllins, as well as the copper 
complẹxes õ{ these compoũnds, aie used mainlỹ as 
colourihg agents, in ỉoods, medỉdnes, and cosmetícs.

ChlorophyO is used dinically, as an extemal application 
ìn the treatmént oỉ wounds and ulcers, and as a 
mouthvvash. There is no dear evidence that it accelerates 
healỉng but it is' consideređ tohave a deodorant action. 
ChlorophyHin and copper chlorophyllin complex are used 
similaiỉy. Chỉorophyll n  alsó used as a dietary supplement

P r e p a r a t i o n s
Proprietary Pieparatiom (detaOs are given in Vohime 6)

Sngls-ingredient Praparations. ơtùur. Ganxuebao (ỈFJầ£); 
Ger.: Stozzon; Vkr.: ChlorophyDỉpt (XaopoỘHamarr); USA: 
Chloresiumt; Deriãl; Brmite Nullo; Pals.

Muki-ingradienl Praporabons. Arg.: Panaletas; Gineseptina; Mỉn- 
amint; NotoxỊn; Braz.: Anapyon; Emoỉorm CloroSla; Qiirur. 
Qianbao (Ệ£S); Hong Kong: Epilon; Indon.: Methaphyllint; 
Spairr. Vỉlàvoxt: UK: Chlorõphyú: USA: AflanEnzyme-h Állan- 
ffilEnzymet; Fresh-N-Free; Gladase-Ct; Iron Complex; Pana- 
fll+; PapỉyỌ: ProphyHin; Wound Cleanser: Ziox+.

cholesterol

-â ^ ^ ^ ^ Ểọ lệạ e ỊÕ ))' eõìesterolô: ■.Hõlesterĩns; Holeạerol; 
^^ẾrM ^tolẽstệoti; .Kotesteroõl; Kõleszterin; Xonecrepãn;’
< v / ™  - <;• - ■ ■* •

Ú N ìC ^X 5 ụ tìQ 7 X  -■

PharmacopoeicB. In Eur. (see p. vii) and Jpn. Also in USNF. 
Eur. also indudes a ỉonn for parenteral use.
Ph. Eur. 8: (Cholesterol). A white or almost white, 
crystalline powder. It is sensitive to light. M.p. 147 degiees 
to 150 degrees. Practically insoluble in vvater; spaiingly 
soluble in alcohol and in acetone. Protea ỉrom lighL
Ph. Eur. 8: (Cholesterol for Parenteral Use). A vvhite or 
almost whỉte. crystalline powder. It is sensitive to lighL M.p. 
147 degrees to 150 degrees. Practically insoluble in waten 
sparingly soluble in alcohol and in acetone. Protect bom 
light.
USNF 31: (Cholesterol). White or lainily yellovv, practically 
odourless, pearly lcaũets. needles, powder, or granules. It 
acquires a yellow to pale tan colour on prolonged exposure 
to light. M.p. 147 degrees to 150 degrees. Insoluble in waten 
slowly soluble 1 in 100 of alcohol; soluble 1 in 50 of 
dehydrated alcohol; soluble in acetone. in chloroỉorm. in 
dioxan, ỉn ether, in ethyl acetate, in Petroleum spirit, and in 
vegetable oils. Protea hom light.

Profi'/ẹ
Cholesterol imparts water-absorbing povver to pharmaceut- 
ical preparatíons and is used as an emulsiỉying agent It has 
emollỉent actỉvity and is used maỉnly in topical prepatations. 
It is also used in ophthalmk and vaginal íormulations, and 
in liposomal preparations ỉor parenteral use.

Cholesteryl benzoate (choiesterol beruoate, belovr) has 
been used as an ingredient in dennatologicaỉ preparaửons.

Phyàologically, cholesterol is an important component 
oỉ cell membranes and lipoproteins.

P r e p a r a t í o n s
Propríetary Praporations (detaỉls arc givcn ỉn Volume B)

MukMnQradbnt Preparotions. Arg.: Liposomas Chũr. Períun- 
gol+; Fr.: Totephan-h Singapore. Ceradan.

Homoeopodúc Praparalions. Canađ.: Carduus Plext; Fonnula 
Homeo QR 209f: Hepar Compositum; Fr.: Bilinum Complexe 
No 113; Cholestẽrolum Complexe No 112f; Strondum Com- 
pose; Ger.: Chol-Do; Chole-cỹi L Ho-Len-Complex; NeyAithro- 
some (Revitorgan-Di]ution)+.

cholestẹryi Benzoqte

Proỉile
Cholesteryl benzoate is an ingredỉent in dermatologỉcal 
preparations; ỉt acts as a humectant and emulsiher.

P r e p a r a t i o n s
Proprietary Preparatiom (detailỉ are given ỉn Volume B) 
Mubi-ingiedient Preporatíons. Belg.: Senophile; Fr.: Senophỉle.

Cl Solvent Ỵellow_l 8
^ 'p ^ ^ e ỉS ^ Ĩ^ C ò lõ u ^ ỉn d e t  Nla 12?iĩÕt J '
'4-T(2/íí)irnethylphenyl)azoJ-Z4-dihydro-5'-rnethyl-2-phenyl-
3M-pyrâzol-3-one._
C18H18N4Ọ=3064

6407-78-9 _ , •

Prọ/Ị7e
a  Solvent Yellow 18 is a synthetic azo dye used as a 
colouring agent in contaa lenses.

Cl Vat Orange 1
Q-KyóoBHỈVOpãHDKeBbiỉilColour IndẹXiNỌ. 59105,'; ■ ; :-iv 
'ĐihÌDrhĐdiben20(b l̂ef)ehry5ene-7;14-dfòne:: ,.Aỉ.í. - ỵ-.- 4

‘7- ■■v.Á.*' •
/ •

Profi7e
a  Vat Orange 1 is a synthetic dye used as a colouring agent 
in contact lenses.

CitranaxanHiin
Gtranaksantihạs; Qtranaxanthine; Qtranaxantìna;  ̂Cytranak-': 
santyna; E1Ộ10); LlMTpaHaKcaHTOH. 
6'-Methy1-ỗ'~'apo-ỊỈ-caroterT-6,-one."'

PrọẾVẹ
Citranaxanthin is a carotenoid pigment. ỉt occurs naturally 
but is usually made syntbeticaDy and iỉ used as a colouring 
agent in animal íeeds, to colour the fat oỉ poultry and the 
egg-yolks oỉ laying hens. It has vitamin A activity.

Citrus Red 2
Cl Solvent Red 80; Colour Index No. 12156; UMTpycoBbiR. 
KpaCHbnă 1
1 -(25-Dimethoxyphenylazo)-2-naphthol.
CI8H,6NA=3083 '■
045 —  6358-53-8.
UNIt —  2QẸfY68984.

ProỊile
Citrus Red 2 is a synthetic azo dye used as a colouring agent 
ìn ỉoods.

Cochineal
Bíbortetũ; 0 :  Naturat Red 4̂  .Còcdni3 lia':del. Carmmio;; 
Gocdoreầấióỗccús; Òcxrus.Caái; Cbchenille; còehenille).uis; 
Gochenillelus; Cochiniíla; Cochonilha; 'Gotour.-Index- No: 
í7347ChJ,Ĉ nẠffẹc kaJĩtiKOwyỊ E12Ọ; tokenillilãrya;:toschénỊỊỊ^ 
Koszenll5 jfeiueHWib.F • „ . . - ~ ì
045 —  Í543-78-8.
•um — ĨZ8Z3TB35M.' '
P h a rm a c o p o e ia s . In Br.
BP 2014: (Cochineal). The diied ỉemaỉe insect, Daơylopius 
coccus containing eggs and larvae. ỉt  has a characteristic 
odour. It complies with a test for contamination with 
Escherừhia coliand sahnonellae.

Proíile
Cođúneal, ývhich is a source oí caimine, is used as a red 
colouring agent in ỉoọd, medidnes, and cosmetlcs.

There have been reports oỉ sensitivity reactions induding 
anaphylaxiỉ, aher use oỉ Products contáịnỉng cochineal (see 
Hypersensitìvity under Advene Eííects of Camứne, 
p. 2176.2).
Homoeopathy

Cođũneal has been used in homoeopathic medidnes 
under the following names: Coccus; Coccus cacti; 
Dactylopius coccus; Coc. c.

P r e p a r a t i o n s
PropHelary Prepwaiwm (detaũs given in Voiume B)

MuK-ingre<fient PreparaHons. Port: Stodal.

Homoeopothic Preparolions. Austrừr. Pertudoronti Canad.: Dro- 
sera Complex; Drosera Plexh Kids Cough & Cold Phytux; Male 
+; Pertudõron Ít: Phytotux H; Renelbc Stodal; c t:  Drosetux; 
Stodal; Fr.: Baudry; Boripharm No 11-)-; Drosera Complexe No 
64; Drosexa Compose; Drosetux; L 8; Pertudoron; Stódal; Sto- 
dal; Uva Ursi Complexe No 9; Ger.: Bomapect N; Monapax; 
Pertudoron 1; Roth’s RKT Tropỉen; Hung.: Drosetux; Stódal; 
Neth.: Drosinula; Stodab Rus.: stodal (Crosans); SJÍfr.: Pertu- 
doron Dropst; Switz.: Drosetux; Stodab Ukr.: Stodal (CroAanb).

Coconut Oil
. lẵ ị& tâ đ ẽ  de)^Taffinée; ’Aceité/.â.e: Gocoi; GoiẼoK Oléocií 
"PỈẵmnậtum; Coconut Buttet; Goprâ:bil;.fínomítĐtt1cồRúszolâj;' 
,HfndOTnceỳ]2i Yaậi; tíappèrọ|i^fé>kosỳí:aliejusj.rrafinùotaẵr 
■KọRóstett;̂ •lKokó'snùssôl‘-'. tofosọl^ltokp,solie;'VfeÌrasbljàj; 
:râffìriẽrad;; Kòkosolje;. Kòkosoyypórej-.:;âitẽný;i Kbkosveéĩ 
KpokosõỊịy,: puhdistettũT Mảsló Kõ^ấ^er Mn^k^Kélằpar 
bl^Kôkósovvy; Ólẹo"dế Gpco; Ore^rnbKÓfs.Òleãrri:Go<;òầ 
•R^nátutn; OÍeúrnGõposisVơlio ^ 0ẻcỔ,^'àczXdk0SDW)5‘ 
iKOTOÌx^.Macno^l^õcĐBoế Níapíịõ?':.ỉ lị. '“ ?•
;C4S; -800Ị :3ĩ -a .> '  :*
UNn— Q 9 ư > 0 7 3 m L '
Pharmacopoeias. In Eưr. (see p. vii), Jpn„ and USNF.
USNF indudes hydrogenated coconut oil.
Ph. Eur. 8: (Coconut oa, Reílned). The rehned latty oU 
obtained hom the dried, solid part of the endosperm of Cocos 
nudfcra. A vvhite or almost white, unctuous mass. M.p. 23 
degrees to 26 degrees. Practically insoluble in vvater; very 
slightly soluble in alcohol; heely soluble in dichloro- 
methane and in Petroleum spirit (b.p. 65 degrees to 70 
degrees). Store in well-Slled containers. Protea hom light 
USNF 31: (Coconut oil). The rehned flxed oil obtained bom 
the seedỉ of Com  m táftra. A clear, white to light yellow-tan, 
viscous liquid. Practícally insoluble in waten very slightly 
soluble in alcohoL' heely soluble in dichloromethane and in 
light peơoleum. M.p. 23 degrees to 26 degrees. Store in 
airtight. well-BlIed containers. Protea hom lighL 
USNF 31: (Hydrogenated Coconut Oil). Obtained by 
rehning and hydrogenating the oil obtained hom the seeds 
oỉ Com nucifrra. A white to yeUovvish, íatty soUd to semi- 
solid. Pracdcally insoluble in vvater; very slightly soluble in 
alcohol; heely soluble in ether. Store in airtíght contaỉners 
at a temperature not exceeding 55 degrees. Protea hom 
light..

Uses
Coconut oil contains a mixture of mainly saturated c 6 to C ]0 
íatty adds. with lauric add and myristìc add being the most 
abundant. It is used as a baãs for topical creams and 
ointments, in rectal and vaginal suppositories. in solid 
dosage tonns. and as a plastídser. Hydrogenated coconut oil 
is used similarly; it contains an even higher proportìon oỉ 
saturated farty adds and melts at a higher temperature. 
Coconut oil ỉs also used in ỉood manuíacturmg, induđỉng 
iníant ỉormulas, food ỉor spedal diets, and parenteral 
nutrition. Topical preparatíons have been used for 
pediculosis.

Practionated coconut oU (thin vegetable oil) is used as a 
source oỉ medium-chain triglycerides (p. 2082.2).

Adverse Efíecfs

Hypersensitìvìty. Senátívity reactions to coconut Products, 
indudỉng coconut oil,1 have been reported rarely. Cases 0í 
anaphylaxis have been reported.13

1. Couturicr p, a  al. Un c u  (Tallergỉc ỉ  Pbulle de neix de coco un 
nourrisson: responsibilití des Itits nutenisíi. AIItTỊ bm aaul (Pttrit) 
1994; 26: 386-7.

2. Sosado A. a  al. AnaphyUxts IO coconut. ĂUtTỊy 2002: 57: 182-3.
3. Nguyên SA. a  al. Crog-reicii»lty between cocunut and baeelnut 

protdní in a patient wtth coannn anapbylaxb. A m  ẢữaỊy Aahma 
ỉmtmmoí 2004: 92:281-4.

The Symbol t  denotes a preparatìon no longer actively marketed
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P r e p a r a t i o n s

Propríetary Pivpcirations {details arc given in Volume B)
Smgle-mgredìent Prepomtions. Arg.: Matemity Sapolan Bron- 
ceađon Ger.: Aesculo Gel L; t/K: Nitlotion.
MukHnyndânt Preparalions. Arg.: Paranúc Ger.: Paranix: 
ỉndia: N-Rich Baby; ĩndon.: Minyak Telon Cap Tiga Anakt; 
Minyak Telont; Telon 3 Anak; Yanthi Baby Oilt; NZ: Mr Nits; 
Philipp.: Eníacare; Singapore: Bio-Tachesf; Switz.: Paranix; 
Turíi: Kataljin.

Cottonseed Oil
Algodón, Aceite de; Baumvvollsaatõl; Baumvvollsamenõl; 
Bomullsfrõol|a; Coton, huile de; Cotton Oil; Cottonôl; 
Gossypii Oleum; Gyapotmagolaj; 01. Gossyp. Sem,- Oléo de 
Algodoeiro; Oleum Gossypii Seminis; Oli de llavors de cotó; 
Puuvillansiemenõljy; Vilnamedỉiq aliejus; X/ioriKOBoe Macno. 
C4S —  8001-29-4.
um  — H3E878020N (cottonseed oil); Z82Y2C65EA (hydro- 
genated coữonseed oii).

Pharmacopoeias. In USNF. vvhich also inciudes hydro- 
genated cottonseed oil.
Eur. (see p. vii) indudes only che hydrogenated oil.
Ph. Eur. 8: (Cottonseed Oil, Hydrogenaced; Gossypii Oleum 
Hydrogenatum). Obtained by re fi rúng and hydrogenation of 
oU obtained ừom  seeds of cuitivated plants oí various 
varieries of Gossypium hirsutum  or of other spedes of 
Gossypium. It consists mainly of triglyceiides of palmitic and 
stearic adds. It is a vvhite or aỉmost white mass or powder 
which melts to a dear paỉe yellow liquid when heated. M.p. 
57 degrees to 70 degrees. Practically insoluble in waten very 
slightly soluble in alcohol; íreely soluble in dichloro- 
methane and in toluene. ProteCT frotn light.
USNP 31: (Cottonseed Oil). The reăned Bxed oil obtained 
hom the seed of plants of various varieties of Gossypium 
hirsutum  or of other spedes of Gossypium (Malvaceae). It 
may contaúi ỉuitable antoxidants. It is a  pale yellow, oily 
liquid, odourless or neariy so. Slightly soluble in alcohol; 
mìsdble with carbon disuỉSde, vvith chloroíonn, with ether, 
and with peưoleum spitit. Store in airtìght containets at a 
temperature not exceeding 40 degrees. Protect from íight. 
At temperatures below 10 degrees partides o( solid fat may 
separate hom the oil and at about 0 degrees to - ỉ  degrees the 
oil becomes a solid or nearly so.
USNF 31: (Hydrogenated Cottonseed Oil). It is obtained by 
hydrogenating Cottonseed Oll and consists mainly oỉ 
triglycerìdes of palmitic and stearic adds. A white mass or 
povvder that meỉts to a dear, paỉe yellotv ỉiquid when 
heated. M.p. 57 degrees to 70 degrees. Practícally insoluble 
ÚI waten very slightly soluble in alcohol; ừeely soluble in 
dichloromethane and in toluene. Store in airtight contain- 
ers. Protect bom light.

PnôẾ‘/e

Cottonseed oil is used as an oiiy vehỉde.
An extract of cottonseed oil, gossypol (p. 2521.2), has 

been tried as a contraceptìve in tnales.

Creatinine
ữeatinină; ữeatinina; Créatinine; Kreatiniini; Kreatinin; 
Kreatynina; KpeatviHMH.
2-Amino-l-methyl-4-imidazolidinone.
C,H7NjO=113.1 
CÀS — 60-27-5.
UNII — AYI8EX34EU. :

Pharmacopoeias. In Ger. Also in USNF.
USNF 31: (Creatinine). White, odourless, crystals or 
crystaỉline povvder. Soluble in waten slighdy soluble in 
alcohol' practically insoluble in acetone. in chloroíorm, and 
in ether.

P r o f t / e

Creatinine is used as a bulking agent for &eeze-drying.
Plasma concentratìons or deatance o l endogenous 

creatinine are used as an index of renal hmction.

Curcumỉn
'Colour Index No. 75300; Curcumina,' Curcumine; E100; 
Kurkurri; Kiurkumin; Kurkumina; Kurkumihas; Turmeric Yellovv; 
KypKyMMH. .'..-1 •
1,7-Bis(4-hỳdroxy-3-methoxyphenyl)hepta-l,6-diẹnè;-3,5- 

' dfone.:
Q>,H2o06= 3 6 a .4  . • '
Ớ s — 458-37-7. - ' '
VNIỊ — rT942ZTH98.

ProỊile
Curcumin is the main colouring component of turmeric 
(p. 2218.1). It ịs used as a colouring agent ỉor medidnes, 
íoodstuữs, and cosmetics. Curcumin and related curcumi- 
noids (p. 2489.3) are also used as đỉetary supplements. Like 
turmeric, they have been tried in various disorders, as they 
are thought to be responsible for its phannacological actìvity 
(see p. 2218.2 for hrnher details).

P r e p a r o t i o n s

Propríetary Preporotions (detaỉls arc gỉven in Volume B)

Muh ngTMỈtnt Proporutions* Indon.: Curmunos; Curviplex; 
Dhavit; Letrosib Ital.: Depatox; UK: Potenáa; USA: Immuni- 
care; NicAzel Fone.

Cyclamic Acid /SAN, USANI
Gđámico,'"áddo; Cydarh. Atíd; E952; Hexamic Acid;.
UnK/iaMOsaA Kncnora.
N-Cydohexylsulphamic acid.
Q H 13N03S=1792 
CĂS —  10048-9.
UNII — HN3OEOS036.

Calcium Cydamate
Calc Cydam; Caldum Cydohexanesulfamate; Qdamato de 
calđo; GdohexanosuKamato de caldo; Cydamate Caldum; 
E952; KartbquH ỉlMK/iaMdT.
Caldum AKydohexylsulphamate dihydrate. 
c, 2H2<CaN20 6S2̂ H20=432.6
CÃS — 139-06-0 (ànhydrous calcium cydamate); 5897-16-5 
(caláum Cỳdamate dìhydrate).
um  —  0K7Ĩ859Z12 (calơum cyơamate); X121MI1WYL 
(anhydrous caldum cyclamate).

Potassium Cydamate
Cydamate Potassium; HSDB 1239; Monopotassịum Cydo- 
héxanesullamate; Potassium Cydohexanesulíàmate; Kanm 
LịmoiaMaT.
Potassium N-cydohexysulpharnate.
C6H12N03SK=2173 
CÁS — 7758-04-5.
UNII — ODS7R9NQBO.

Sodium Cydamate IBAN, riNNỊ 

Qdamato de sodio; Qdohexanosulíamato de sodio; 
Cydamate de Sodium; Cydamate Sodium; E952; Natriì 
cýda,mas; Natrio dklamatas; Nátrium-dklamát; Natriumcy- 
damat; Natriumcyklamat; NaơiurTKyklamát; Natriumsykla- 
maatti; Sildamat Sodyum; Sod. Cydam; Sodium, cydamate 
de; Sodium Cydohexanesulphamate; Harpm UnxnaMaT.
Sodium W<ydohexylsulphamate. ........
C6H12NNaO3S=i20Ú ' ■
CÁS —  139-05-9. 1
um  — 1I6F42RME1.

Pharmacopoeias. In chin. and Eur. (see p. vii).
Ph. Eur. 8: (Sodium Cyclamate). A vvhite or almost white, 
crystallme powder or colourless crystals. Preely soluble in 
vrater; slightly soluble in alcohol. A 10% solution in water 
has a pH of 5.5 to 7.5.

ProfíỊf
Cydamic add and its salts are intense svveetening agents. In 
diiute Solutions (up to  about 0.17%) sodium cydamate is 
about 30 tũnes as sweet as sucrose but this íactor decreases 
at higher concentrations. When the concentration 
approaches 0.5%, a bitter taste becomes notìceable. It is 
stable to heat.

The use of cydamates as artihdal sweeteners in food, soỉt 
drinks, and artiũáal sweetening tablets was at one time 
prohìbited in Great Britain and some other countries 
because of concem about the metabolỉte cydohexylamine. 
However, aỉter reappraisal theứ use is now allovved.

P r e p a n o t í o n s
PropríekvỴ PrepoiQliont (details are given ỉn Volume B)

SỊnợli uigrediei# PrtpQrahons. Broz.: Sucarylt-

Muhi-ãigradMnt Praparatiom. Arg.: Chuken Chuker; Dulsiluet; 
Kaldil Diet; Rondo; Sucaryb Suúneb AustraL: Sucaryb Brttỉ.: 
Finn Ciistal: Otũe: Enduhânte; Sukar-Sín; Fr.: Sucarỹl; Israel: 
Suain; ItaL: Dlet Sucarylt; NZ: Sucaryb Rus.: Zuddi (Ihoom)Ỷ; 
Turk.: Dolcet; Dulcaryl' Tadalin.

Cydodextríns
Qdodextrinas; LịHKnopeKCtpviHbi.

Aifadex ỊBAN, tiNNI

Alíadeksas; Altadeksi; Alfedexum; Alpha ,Cyclodextnn;Ị 
Alphacydodextrin; a-Cydodextrĩn; Cyclohexaamyloseli 
cýdomáltohexose; AnbtỊapeKc • . ,
Cydomaltohexaose. ’ .
C36Heo03o=972S • -
CAS — 10016-20-3. ’ :-Ã
um — ZỈLH97KĨRM. ■ ' ‘Ị

Pharmacopoeias. In Eur. (see p. vii). Aiso in ƯSNF.
Ph. Eur. 8: (Alladex). A white or almost white, amorphous 
or crystalUne powdet. Freely soluble in water and In 
propylene glycoh practically insoluble in dehydrated 
alcohol and in dichloromethane. Store in airtight contain- 
ers.
USNF 31: (Alíadex). A white or abnost white, amotphous 
or crystalline, povvder. Freeỉy soluble in water and in 
propylene glycol; practically insoluble in dehydrated 
alcohol and in dichloromethane. Store in airtight contain- 
ers.

Betadex (BAN. USAN, hNNI

Beetađeksi; Betadeksas; Bétadex; Betadexum; p-Cydodextnn;
Cydoheptaamylose; E459; 6erafleKC ;
Cydo-o-{1 -*4H>heptaglucopyranoside. - ;
4̂2P4to03S=1 135

CÃS — 7585-39-9.
UNII —  JV039JZZ3A. ;

Ptiormacopoeias. In Chín, and Eur. (see p. vu). Also in 
USNF.
Ph. Eur. 8: (Betadex). A vvhite or aỉmost vvhite, amoiphous 
or crystalline povvder. Sparingly soluble in vvaten practicaỉly 
insoluble in alcohol and in dichloromethane; freely soluble 
in propylene glycol. Store in airtight containen.
USNF 31: (Betadex). A nonredudng cydic compound 
composed of 7 0 -( l-*4) linked D-glucopyranosyl units. It is a 
vvhite, practically odourỉess, fine aystaỉline powder. Soỉubỉe 
1 in 54 of water. Store in airtight containers.

Ganuna Cyclodextrin
Cydomaltooctaose; Cydooctaamylose. ■ 15Ổ
Ó íH m O ^ I 297.1 
CAS — 17465-860.
um  —  KZJ0BYZ5VA. ~ ^

Pharmacopoeku. In USNF.
USNF 31: (Gamma Cydodextrin). A cydic compound 
composed of 8 a-(l-*4) linked D-glycopyranosyl units. A 
white or almost white, amotphous or crystalline povvder. 
Freely soluble in water and in propylene glyeol; very slightly 
soluble in alcohoL

Hydroxypropylbetadex __
Hídroksipropiịbétadẹlcsais; Hydoxipropyibetadex;. Hydroksi-. 
propyylilDetadeksi; HydroxypropylbéQdex;. .yydibỊ^preipyhĩ 
ÌDetádéxum; 2+1ydroxypropy)-P<yclodextnn. *  -fc, 
UNII —  II96ỌHX6EK (tiỳdn^mpylbeiaclá ịo'58-Ọ.68 rósp-21.

pharmacopoeias. In Eur. (see p. vii). Also in USNP.
Ph. Eur. 8: (Hydroxypropylbetadex). A white or almọst 
white, amorphous or crystalline povvder. Freely soluble in 
vvater and in propylene glycol.
USNF 31: (Hydroxypropyl Betadex). A white or almọst 
white, amotphous or aystalline povvder. Preely soluble in 
water and in propyỉene glycol.

P r o f i ‘/ e

Cydođextrins. such as aliadex, betadex, ãnd ganuna 
cydodextrin, are cydic oligosaccharides obtained by 
enrymatic degradation of stărch. They fonn indusion 
compounds with a wide tange oỉ molecules and are osed as 
caniers íor oral, parenteral, and topical drug delivery 
Systems. They imprơve dissolution and solubũity, increase 
stability, and may also be used for taste-masking. 
Substituted cydodextrins such as hydroxypropyỉbetadex, 
suUobutylether-p-cydodextrin, and dimethyi-^-cydodex- 
trin are also usetL

Cydodextrins are also used in the food industry. 
References.

1. SteOi VJ, Rajewski RA  Cydodextrins: (heừ  hitu re  in drug tonnuladon
and ddivery. Phđrm Ra 1997; 14: 536-^7. __

2. Lohison T, OUteoa JH. Cydodexains; aew đnig ddivcry Systems m 
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3. Redentt Ẽ  ít  íL  Dmg/cydodextrin/hydroxy add muhícoinpoaent 
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89: ỉ-8.

AU ooss-references rcícr to entrics in Voiumc A
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CydoHexane ____ ■

. ^ ẵ n ; | ^ ề õ R ặ a Ệ ; - í ^ ^ h ệ x a rrH3ĨÍ<^klo(Tétean;. ,êý ịJo ầe x an i: 
S ^ f i ị f i ™ ^ Ị ^ ^ ừ © ( a % ị j ị ẽ l ỉ é r È e r i e r -  H exáróetbyteneị. 
t ó ^ ^ ẽ ^ ^ ^ r B o a T i a Ể e n a i ặ / k l o h e l c á a n i i ^ S y k l o h e k s a n Ệ

Description. Cydohexanẹ is a colcmrless, Hainmable 
liquid. Wt peir m l about 0.7gg. B.p. about 81 đegrees. Store 
in airtíght containeis.

Uses
Cydohexane is used as an indusnial solvent.

Ạdỵẹrse Eữecìs
Cydohexane is initant, and may also have eỡects on the 
CNS.

Reviews of the toxidty oí cydohexane.
1. Health and Safety Executive. Cydohexane, crnnene. pat»-dkhloroben- 

zene Íp-DCB), chlorodỉữuoromethane (CPC 22). Tmááty h á n t  23. 
Loũdơn: HM50, 1991.

D e n a to n i u m  B e n x o o te  /BAN, USAN, riNN}

.ỉ^Ị^Ệ £$^W dénaeoiín]pB enzoatữ£ide rdenatonKXi 
í^ Ị^ ^ ọ K ố e iạ á lạ tắ ^ Ịiì^ n a tõ h ii ' Bemoas/ “Denatonio; 
^(iroẳOídặÁDểnàtonỉũm-vBenĩoate^deĩŨenatoniumben- 
~sỊ^Deretmiamr6ểntstìaattfcĐẽnatônlunniben2úaat; Dena-r 
tónb^béỄ^ỰẾl&ửtSniĩimbercoát:- NSC-l57658; fleHaro-,
' ì í a ^ i i o i a ệ í  . - ~ - r ,
^r^ldíethỳj(2Ậ-xyt)dặ±)annGgHnneửiyi)ammoniumbenz-'

r r i  = 
•C&zẢỊ3734r33&fănh)ịlrous denatoakim benzoate); H639&- 
53-4 (denatonium-beráoats■monohydmtậ. •.-••••.
V M — 4YKSZ5ẠẠĨ2 -- -  - _
Ptiarmocopoeias. In 0SNF.
USNF 31: (Denatonium Benzoate). When diied at 105 
degrees ỉor 2 hours, it contains One molecule of water of 
hydratíon or is anhydrous. Soluble 1 in 20 oỉ vvater, 1 in 2.4 
of alcohol, 1 in 2.9 of chioroíorm. and 1 in 5000 of ethen 
very solubỉe in methyỉ alcohoi. pH of a 3% solution in water 
is between 6.5 and 7.5. Store in airtight containeis.

Piptìle
Denatonium benzoate is used where an intensely bitter 
taste is reqnired íor medidnal or industrial purposes and as a 
partial denaturant for alcohol in toiletries. It is known 
conunerdally as Bitrex.

P r^ a ra tío n s
Proprietary Preporations (detaìls aie given in Volume B) 
Muhi-iiigradient PiB)Xi)ulions. Fr.: Sldn NaỉL

Dextrotes IUSAN)

. : V '~ . . .

Ptiarmacopoõas. In USNF.
USNF 31: (Dertrates). A puiiSed, anhydrous OT hydrated, 
mbcture oỉ saccharídes obtained by the controlled enzymatic 
hydrolysis a i stard2. Pree-flowing, porous, white, odourìess, 
spherical granules consistmg oỉ aggregates of microcTystals. 
Preely soluble in water (heating inơeases ìts solubiỉity in 
water); sohible in dilute adds and alkalis and in basic

organic sohrents such as pyridine; insoluble in the common 
organic solvents. pH oỉ a 20% soludon in water is bemeen 
3.8 and 5.8. Store in a dry place at a temperatuie oỉ 8 
degrees to 15 degrees.-

Protìlẹ___
Dextrates are used as a capsule and tablet diluent and as a 
tablet binding agent.

Dibutyl Sebacate
S ĩ & ^ » S c à ^ 5 e Ì M a t a d e ^ i l w o í ^ S e ^ ó s a i i r é d i b u t y í Ị  
■lesterrữidhyTMnceổẵỉìíÌHaiĩi.'i-.-'/.','tì_v r" 
Oibutyldecapediõatè £».1.
^18^3 4 0 4 ^3 1 4 5 J ^
CẶS —  1Ờ9-43-3 '  " ’ "  ^
UNII'—'4W51H7FLNY. - - ' : r ' '  r  '
Phaưnacopoeias. In USNF.
USNF 31: (Dibutyl Sebacate). It consists oỉ eỉteis oỉ n-butyl 
alcohol and saturated dibasic atids, piỉndpally sebadc add. 
A coloudess, oily Bquid of veiy mild odour. Practically 
insoluble in water and in glycerol* soluble ỉn alcohol in 
isopropyl alcohoL and in ũquid paraỉBn; very slightly 
soluble in propylene glycol. Store in aiitỉght containeis. 
Protect from moisture.

P r o M ẹ

Dibutyl sebacate is a plastidser used in phannaceutical 
ỉonnulation of tabletỉ (induding modihed release), beads, 
and granules, and microcapsule preparations. It is also used 
as a íood ũavouring.

Dichloromethane
.âc^rơ^déĩímehlèrô^blèÍỊỊoò^ttìảaní^DlSÌorrỒetíiẨìk
;DldorometanoỉíDikĩooornei^i;.&;klõrmêỏn;.D)kl6rtriqtấn;i 
•Methyíeoe Ghlõodef';Méthỵ!ặẶ;íhlõ1íirèíde,ý;WadỊyrenl.
QÌbndum; MẻÚĩenRlõnd^^íetilènóiíhiọnda^^etuleenkr-, 
.lorâd; !Metyleehrkĩondỉ;':.MeiylẽnldOfid;.;ikẰèiyíenũ:.-chlDrelq 
/ỊnxnopMeraH. 1 “fí~ _  ^ ^
ỘH^3í=8453r /  .
CAS ^  75-09-1 
'UNII — 588X2YUY0A

Pharmacopoeics. In Eur. (see p. vii). Also ìn USNF.
Ph. Eur. 8: (Methylene Chloride; Dichloromethane BP 
2014). A dear, colouriess, volatile liquid. Relatíve density 
1.320 to 1.332. ỉt may contain not more than 2% oỉ alcohol 
and/or not more than 0.03% oỉ 2-methyIbut-2-ene as 
stabiliser. Sparingly soluble in waten misdble with alcohol. 
Store in aữtight containeis. Protect from light 
USNF 31: (Methylene Chloride). A dear, colouriess, mobile 
liquid having an odour resemblỉng dilorofonn. sp. gr. 1.318 
to 1.322. Mỉsdble wỉth alcohol, witb ether, and with Sxed 
and volatile oils. Store in airtight containers.

StobiGty. Phosgene is produced on heating oi dichlòro- 
methane.

Uses
Dichloromethane is used as a pharmaceutical and industrial 
solvent, and as an extraction solvent in food Processing. 

Dichloromethane is vtridely used in paint strippers.

Adverse Effects and Treatment
Acute exposure to dichloromethane vapour may depress 
the CNS; symptoms progress from headache and dizziness to 
coma and death in severe cases. Pulmonary oedema has 
been reponed. Signihcant eicposure may result in raised 
blood concentrations oỉ catboxyhaemoglobin and symp- 
toms oí carbon monoáde poisoning. Cardiovascular eổects 
have- been attributed to hỹpoxia secondary to carboxyhae- 
moglobinaemia. There has been a report oỉ haemolysis aíter 
acute ingestion of dichloromethane.

Chronic occupational exposure to dichloromethane 
vapour has produced gastrointestinal disturbances in 
addỉtion to symptoms seen aỉter acute poisoning. 
Dichloromethane is a common constìtuent o í paint strippers 
and may be implicated in volatile substance abuse (see 
under Tohiene, p. 2216.3).

The liquid is irritant and high concentrations of the 
vapour are irritant to the eyes.

Tieatment oỉ acute poisoning consists oỉ removal from 
eiqiosure and supportive and symptomatic measures. 
Carboxyhaemoglobinaemia should be managed as ỉor 
carbon monoxide poisoning (p. 1798.1) by giving 100% 
oxygen. Aỉter ingestion gastric lavage or activated charcoal 
are generally contra-indicated.

Reíerences.
1. WHO. Methylene chloriđe. Envỉronmtn taỉ Health Crùeriứ 32. Geneva: 

WHO, 1984. ÃvallaMe 4t: http://www.inchem.org/d0cumenl5yehc/ehcy 
ehc32Jttm (ẹecessed 29/06/04)

2. Health and Salety Executlve. Didtloramethane (methylene chlorỉde). 
nròôỊy Rrvíevr 12. timdnn: HMSQ.1985.

3. WHQ. MethyỊepe rhỊnrtde health ipd  taíety gulde. ữcs Htaltk etnắ Sđfèty 
Gìàát t .  Geneva: WHO. 1987. Available ac http-./hmwJndieni.org/ 
documenli/lug/higAugOO&htni (accessed 29/06/04)

4. Rloux JP, Myõx RAM. Methylene chloride poisoning: a paradỉgmatk: 
revtav. ]  BxtãttỊ Med 1988; 6:227-38.

5. Manno u , etõl. Double ỉatil inhalatlon ot dlchlotomethane. Hum Exp 
Twáal 1992; 11: 540-5.

6. Dhillon s, Von BtngR. Methylene chlortde. 7 App/ Ttorá/1995; 13:329- 
35.

7. 1ARC/WH0. Dlddoromethanr. ĨARC monognpỉa an the cvahuứíon ợf the 
ammoỊOBt rãk ọ f diaũaús tợ hmuua 1999; 71: 251-315. AvaDable ae 
http://monographs.Iarc.fr/ENG/Monogtaphi/vol71 /volume7 l.pdl 
(acẽessed 10/06/09)

8. Chang YU 0  d . Dtverse manllestationỉ of oral methylene dtloride 
polsonlng: repon 016 ases. J Taáml Oin Ttaỉeol 1999; 37:497-504.

9. iacubovlch RM. et tL  Padal nerve palsy aiter acute exposure to 
dlchloromethane. Ám 1 th í Med 2005; 48: 389-92.

Pharmacokinetics
Dichloromethane is rapidly absorbed aher inhalation and is 
also absorbeđ aíter ingestion and slowly through intaa skỉn. 
It appears to be partìally metabolised to caibon dioxide and 
caibon monoxide whidi are exhaled, although signỉhcant 
blood-carboxyhaemoglobỉn concenữatioins may be 
attained. Some undianged dichloromethane is exhaỉed 
and smaU amounts aie excreted in the uiine.

Dichloropropane
Đ íđorópra^nor^oraro de ■prổpirẽnô; Propỹíéne Oichlót- 
ide; flnx/ỉopnporiaa .7' • r ■'
l^-Dichfố£Dpfopane -
C3HA=-H30-' ‘ '
ớ & —JS -8 7 -S  .
UNII-~ỆRZỌ230FWL-■ •

Description. Dichloropropane is a colourless, mobile, 
Oammable liquid. Wt per mL ạbout 1.16g. B.p. about 96 
degrees. Store in aỉrtight contalners.

Uses
Dichloropropane is used as an industrial solvent, dry 
deaning agent, and agricultural deỉumigant.

Adverse Effeds and Treatment
Dichloropropane is an irritant to the respiratory tract, eyes, 
and skin. Both acute and chronic exposure to dichlor- 
opropane may cause liver and kidney damage. Ingestìon 
causes nausea, vomiting, diarrhoea, abdomlnal pain. 
headache, CNS depressỉon. dỉsseminated ỉntravascular 
coagulation, and haemolytic anaemỉa. Inhalatỉon produces 
sũnllar effects to ingestion.

Acute exposuie to dichloropropane should be ưeated 
vvith supportive and symptomatic therapy. Activated 
diarcoal may be given to those who present Tvithin 1 hour 
oỉ ingestion.
Reíerences.
1. Locaidỉi F. Pont c  Relapsing baemoỉytic-araemỉc syndrame aỉter 

organỉc sohreni ssiffint* Iđneữ Ỉ9S3; Hỉ 220.
2. IARCAVHO. ỉ,2-Didiỉoropropane. ỈARC monognptu m  tìit eyaỉmùon af 

ửưcarcmoệmkriĩk ofàĩemkÊbtohumam  1999:71:1393-1400. Avatlable 
a t  http://monoịripht.iarc.ừ/ENG/MonogTaphs/vol7 ỉ /volumc71.pdf 
(accessed 10/06/09)

3. Láxo-Toires AM. et đL Imoxỉcadón por didoropropano: comunỉcadóo 
de 2 CMOS. Mtd ơin (Ban) 2005; 124: 318.

Diethyl Phthalate
DEP; Diéthyle, p h ta la te  d e ; D íethyihalaat; O iethy t-fta)ằt 
Diethylis' -Phthalạs; rÓ ie thy lph tH ala t; D íetíl-ftạlâ^'"Ọ ietilọ- 
ítalatás; ĐietyHtalãt; Đietyyliftalaatti;íthyỊ PhtháỊatẽ; Ftalato 
d e  dietilo; flt43TMn(ịnanaT. - ■’ -  .
B en ze n e-h 2 -d ica rb o x y llc ád d  d ie thy l ester. ' - 
C ,2H ,A = 2 2 Z 2 -  ‘ ' ' f '
CÂS — 84^&1. ,
UNII — UF064M00ÁF. .

pharmacopoeias. In Eur. (see p. vỉỉ) and Via. Also in USNP. 
Ph. Eur. 8: (Diethyl Hithalate). A dear, colourless or very 
slightly yeílow, oily liquid. Relative density 1.117 to 1.121. 
PracticaOy insoluble in waten misdble with alcohoL Store in 
airtight containers.
USKF 31: (Diethyl Phthaỉate). A colouiiess, practicaHy 
odoudess, oily liquid. Sp.gr. 1.118 to 1.122 at 20 degrees. 
Insolublẽ in tvatẽn miscibĩe yvith alcohol with ether, and 
with other usual organic solvents. Store in airtight 
containers.

Uses
Diethyl phthalate is used as a denatuiant oỉ alcohol for 
example in surgical spũlt, and as a solvent and plasticiser.

The Symbol t  denotes a preparation no longer actively marketed

http://www.inchem.org/d0cumenl5yehc/ehcy
http://monographs.Iarc.fr/ENG/Monogtaphi/vol71
http://mono%e1%bb%8bripht.iarc.%e1%bb%ab/ENG/MonogTaphs/vol7
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Diethyl phthalate is irritant and in high concenưanons. 
causes CNS depression. There has bcen concem about 
potential toxiđty resuỉting from exposurc co phthalates used 
as piastidscrs.
Refcrences.

ỉ. Health and SaỉetY Execuáve. Review of the toxldtY oỉ the esters of 0- 
phthalỉcađd (phthalếte esters). Toxiàty Revứw 14. Loodon: HMS0.1986.

2. Kamrin MA. Mayor GH. Diethyi phthaỉate: a penpectỉve. J ơừi 
Pharmacoi 1991; 31: 4«4-9.

3. Shea KM. et a i American Academy oỉ Pedìatrics Technical Report. 
Pediaưic exposure and potentiaỉ toxídty of phthaỉate pỉastjcỉzcĩ5. 
Pediatrks 2003; 1X1: 1467-74. ỈRe-affirmed May 2009. Retíred January 
2011]

4. Kamrin MA. Phthaỉate risks, phthalate reguỉatíon, and pubUc heaith: a 
review. J Taxicoi Environ Health B 2009; 12: 157-74.

P r e p a r a t í o n s

Pliarmacopo«ial Preporcriionỉ
BP 2014: Surgical Spiric.

Díethylene Giycol Esters
Diglycol Esters; PEG-2 Esters; Polyethylene Glycol 100 Esters. 

NOTE. The nomenclature used for these esters is potenrially 
conhising. Diethylene glycol is an ethylene oxide polymer 
and has thus soraerimes been referred to as a polyethyiene 
glycol (macrogol) although this term ỈS more usually applied 
to oligomers containing larger numbers of ethylene glycol 
units. The molecular weight of diethylene glycol is slightly 
over 100, and esters of diethylene glycol have thereíore 
sometitnes been termed polyethylene glycol 100 esters.

Diethyiene Glycol Monolaurate
Diethylene Glycol Laurate; Diglycol laurate; PEG-2 Laurate; 
Polyethylene Glycol 100 Laurate.
2-(2-Hydroxyethoxy)ethyl dodecanoate.
C,6H3Á=288.4  
CAS —  141-20-8.

Diethylene Glycol Mono-oleate
Oieĩhylene Glycol Oleate,- Diglycol oíeate; PEG-2 Oleate; 
Polyethylene Glycol 100 Oleate.
2-(2-Hydroxyethoxy)ethyl octadecenoate.
C2jH4A=370.6 
CAS —  106-12-7.

Diethylene Glycol Monostearate
Diethylene Glycol Stearate; Diglycol Stearate; PEG-2 Stearate; 
Polyethylene Gíycol lOOStearáte.
2-(2-Hydroxyethoxỵ)ethyl octadecanoate.
^ 4 4 0 4 = 3 7 2 6  
CAS— 106-11-6.

NOTE. The name Diethylene Glycol Stearate has also been 
used for the palmitostearate (below).

Diethylene Giycol Palmitostearate
Diethylene Glycol Monopalmitostearate; Oiéthytèneglycol, 
palmitostéarate de; Diethylenglycoli Monópalmitostearas; 
Diethylenglycoli Palmitóstearas; Oiethylenglykol monopal- 
mitostearác Diethylenglykol palmito stearác Dietilengllcol, 
monopalmitoestearato de; Điétilenglikolio palmitostearatas; 
Dietilénglikol-monopalmitát és monosrtearát; Dietyleenigly- 
kolipalmitostearaatti; Dietylenglykolpalmitostearat; fln3TM- 
neHríiMKonn Mohonan bMHTocreapaT.
CAS—  106-11-6 (diethylene glycoì monostearate); 36381-62-1 
(diettiylene glycol monopalrrĩitace); 109-30-8 (diethylene glycol 
disteãrate).
UNII — ' 5A70WD5W3Z (diethykne glycol palmitostearate); 
94YQ11Y95P (diethylene glycol srearate).

Pharmacopoeias. In Eur. (see p. vii). USNF indudes 
Diethylene Glycol Stearates.
Ph. Eur. 8: (Diethylene Glycol Palmitostearate). A mixture 
oí diethylene glycol mono- and di-esters of stearic and 
palrnitic adds produced by esterihcation oỉ diethylene glycol 
and stearic add of vegetable or animal origin. It contains 
45.0 to 60.0% of monoesters and 35.0 to 55.0% of diesters, 
and a maximum of 2.5% of ừee diethylene glycol. A white 
or almost white, waxy solid Practically ínsoluble in vvaten 
soluble in hot alcohol and in acetone. M.p. 43 degrees to 50 
degrees. Protect hom light.
USNF 31: (Diethylene Glycol Stearates). A mixture of 
diethylene glycol mono- and di-esters of stearic and palmitìc 
adds. It contains not less than 45.0% of monoesters 
produced hom the condensation of ethylene glycol and 
stearic add oỉ vegetable or animal origin. A vvhite or almost 
white, waxy solid. Practìcally insoluble in vvaten soluble in

hot alcohoi and in acetoae. M.p. 43 degrees to 50 degrees. 
Store in airtight containers.

Pro/ị’/e
Dìethylene glycol esters are esters of £atty ảdds with 
diethylene glycol. They are glycol ester nonionic suriaaants 
(p. 2164.2) and have similar propertíes to glycerol esters 
(see under Glyceryl Palmitostearate, p. 2187.2). Diethylene 
glycol palmitostearate is used as an emulsiíier and emollient 
in topical cosmetic and phatmaceutical preparatíons. The 
monolaurate and mono-oleate are used in cosmetic and 
personal care Products.

Diethyiene Giycol Ethers
PEG-2 Ethers; Polyethylene Glycol 100 Ethers; Polyòxyl 2 
Ethers.

Dỉethylene Glycol Monoethyi Ether
Carbitol; DEGMEE; Diéthylèneglycol, éther monoéthylique 
de; Diethylenglycolĩ monoethylicum aetherum; Diethyren- 
glycoii Monoethylicum Etherum; Diethylenglycolmonoethy- 
lether; DiethylengỊykolmonoethyl ether; Oietilengllkolio 
monoetilo eteris; Oietiléngỉikol-monoetiléter; Dietyleenigly- 
kolimonoetyylieetteri; Dietylenglykolmonoetyleten Ethoxy- 
diglycol.
3,6-Dioxaoaan-1-ol; 2-{2-Ethoxyethoxy)ethanoí.
0 ^ ,4 0 3 = 1 3 4 2
CÃS— 111-904.
UNII — AỈ AI18X028.

Phcrmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8: (Diethylene Glycol Monoethyl Ether). 2-(2- 
Ethoxyethoxy)ethanol, produced by condensation of 
ethylene oxide and alcohol, followed by distíUation. A 
dear, coỉourless, hygroscopic liquid. Misdble with tvater, 
with acetone and tvith alcohol; misdble in ceruin 
proportlons with vegetable oils; not mistíble with mineral 
oilỉ. Relative density about 0.991. Store in an airtíght 
Container under an ỉnert gas.
USNF 31: (Diethylene Glycol Monoethyl Ether). Produced 
by condensation oi ethyỉene oxide and alcohol, followed by 
disúllanon. A dear. colourless, hygroscopic liquid. Miỉdble 
with water, with acetone, and with alcohob partially 
misdble vvith vegetable oils; immisdble with mineral oils. 
Speóhc gravity about 0.991. Store in airtight containers 
under an atmosphere of an inert gas, at a temperature not 
exceeding 35 degrees.

Proỉile
Diethylene glycoỉ monoethyl ether is a gỉycol ether 
nonionic suríactant (p. 2164.2) used as a solubiliser and 
solvenL The monomethyl ether is also used.

Diethylene glycoỉ ethers vvith £atty alcohoiỉ are also used 
but are induded under the corresponding macrogol ethers.

Diisopropanolamine
Diisopropanolamina; flnM3onponaHonaMMH.
1 ,l'-lminobis(prooan-2-ol).
Q H t s N O ^ B Ì l  
C4S — 110-97-4. ’
um — ƠW44HYL8T5.

Pharmacopoeias. In USNF.
USNF 31: (Diisopropanolanũne). A mixture oi isopropano- 
lamines, consisting largely of diisopropanolamine. Store in 
airtight containers. ProteCT hom light.

P ọoỊĩle

Diisopropanolamine is an organic base that is used as a 
neutralising agent in cosmetics and toiletries.

Dimethyl Sulfoxỉde Ị8AN , U SAN . IIN N Ì 

Dimethyl Sulphoxide; Dirnethyli Sulíoxidum; Dimethylis 
Sulíoxldúm; ộỉrnethylsulfoxid; Diméthylsụlímcydẹ: DimétiỊ. 
Súlíoksit; Dimetil sulíóxido; Dimrttsoìfossido; Dimetitsụlfok- 
sidas; Dimetiis.ulíỏxỊdo; Dimeti|rszulfbxid; Dirnẹộlosuliíbtle*; 
nek; Dimetylsullbxld; Dimetyylisulíoksidi; DMSO; Methyl 
Sulphoxide; NSC-763;. SQ-9453; ; SulfỒxidò de dlmetiló; 
Sulphinylbismethane; AMMeTMncynbộoKCMA. •'
CjHsOS=78.13 ■

<ẬS — 67-68-5. r  • ^ '
ATC — G04BX13. M02AX03
ATC Vet — QG04BXỈ3; ŨM02AX03. ................
u m — Y 0 m v9 6 9 8 H :' ' ;■ ' . ' í  r -

Pharmacopoeias. In Eur. (see p. vu) and us.

Ph. Eur. 8: (Dimethyl Sulíoxide). A colourless hygroscopíc 
Iiquid or crystals. p.p. not lower than 18.3 degrees. Relative 
density 1.100 to 1.104. Mistíble with water and with 
alcohol. Store in airtight glass containers. Protect hom light 
USP 36: (Dimethyl Sulíoxide). A dear, colourless 
odourless, hygroscopic liquid. M.p. about 18.4 degrees. Sp. 
gr. 1.095 to 1.097. Soluble in waten practically insoluble to 
alcohol in acetone, In chloroíorm, to ether, and in benzene. 
Store in airtight containers. Protect hom light

Uses and Administration
Dimethyl sulíoxide is a highly polar substance with 
exceptional solvent properties for both organic and 
inorganic Chemicals, and is vvidely used as an todustrial 
solvent.

It has been reported to have a wide spectrum oi 
pharmacological acdvity induding membrane penetratỉon, 
anti-inflammatory eữects, local analgesía, weak bacterios- 
tasis, diuresis, vasodilautíon, dissolutíon oỉ colỉagen. and 
hee-radical scavenging.

The prindpal use oỉ dimethyl suhoxide is as a vehide £or 
drugs such as idoxuridine (p. 985.1); it aids penetration oí 
the drug into the skin, and so may enhance the drug's eflect 
It is also used as a 50% aqueous solution for bladder 
ỉnstillation for the sym ptom atìc relieí o í intentitiai cystitís; 
doses of 50 mL are ìnstilled and allowed to remain for 15 
minutes. Treatment is repeated every 2 vveeks ìnióally.

Dũnethyl sulíoxide has been given orally, totravenously, 
or topically for a wỉde range of indications toduding 
cutaneous and musculoskeletal disorders, but evidence of 
beneũdal eSects is limited.

Oimethyl suUoxide is used as a cryoprotectant for various 
human tissues.

Amyloidosis. Oral or local dimethyl suhoxide has been 
tried10 as part of the management of some ỉorms o( amy- 
loidosis (p. 819.3).

1. lchida M. tt ãl. Su<xessful ưeatmcnt oí oiultiple myeloma-usociited 
amyloidosis by interỉeron-aỉpha, dỉmethyl sulỉoxỉde, and VAD 
(vlncrisnne, adrỉamydn. and dexamethasoae). ìn t J Hematữi 2000; 72: 
491-3.

2. MalekRS, ff đ/. Primary locaiized amyloídosừ o( the bladden experience 
vvỉth (hmethyl xuHoxỉde therapy. J ưrol (Baltímơn) 2002; 16S: 1018-20.

3. Amemort s, tí ai. Oral dimethyl sulíoxỉde ior systemic amyloỉd A 
amyloỉdosiỉ CDmpỉlcatỈQQ in chronỉc inữammatỡry tittsease: a rerro- 
spectỉve patỉent đỉart revỉew. /  Gastroenteroi 2006; 41: 444 "9.

Cryopreservotion. Oimethyl sulỉoxide is used as a ayo- 
protectant to various assisted conception techniques.1 
Adverse eỉĩects have been reported in patients receiving 
haematopoietic stem cells cryopreserved ta dimethyl suU- 
oxide (see under Adverse Eíỉects, p. 2183.1).

1. Trounson AO. Oyopreacrvatton. Br Med Buỉl 1990; 4éi 695-708.

Extravasotỉon of anlineoplastks. Scveral reports have 
suggesteđ a rolc for topical dimethyl suưoxidc ỉn thc treat- 
mcnt of anthxacỵdỉne exưavasation.1*4 The problem o£ 
antữieoplastic exttavasation and its management ỉs dis- 
cussed hirther on p. 731.3.

ỉ. latrrence Hĩ, Goodnight SH. Dimeihyl 5UỈỈoxide and exưavasadon of 
anthncydỉne agents. Am  ỉtttem  Mềd 1983; 9C 1023.

2. Olver IN, et ai. A prospecứvc study of uxpỉcaỉ dlmethyỉ suỉíoxỉde toe 
treadng anthracydỉne exnavasatỉon. J ơin Oncữi 1988; 6: 1732-3.

3. Rospond RM, Bngel LM. Dỉmechyỉ suưocdde for treadng anthracyđine 
extravasatiữii, Qin hỉarm  1993; 12: 36Ỡ-1.

4. Bertellỉ G, et aL Dimethyỉsulphoxỉde and cooling aíter extrmvasadon of 
antỉtumour agents. Latủeí 1993; 341: 1098.

Interstitid cysthis. Bladder instillation of dimethyl s u ỉ ỉ o x t  

ide is usedl i  in the symptomatic management of inter- 
stitiaỉ cystítỉs (p. 2348.1)! Treatment usuaỉly consists of 
50 mL oí a 50% aqueous solution that is retalned to the 
bladder for 15 minutes. This may be repeated every 1 to 2 
tveeks for 4 to 8 treatments, and overâll response rates oi 
50 to 90% have been reponed. Although relapse rates 
aher a 4- to 8-week course of treatment are high (35 to 
40%), about half oí these patients will respond to addi- 
tional dimethyl sulỉoxide ơeatment. Maintenance therapy 
on either a reguỉar or intemũttent basis may be used.1

1. Pukin J, et aL Intnvcsỉcal đimohyl sulloxlde (DMSO) tor intcrstitiaỉ 
cysddi—4 pracúcil approach. Uroióỹy 1997:49 (5uppl SA): 105-7.

2. ROssberger J. <t ãt. Critical appnital of dlmethyl aultoalde treatmant tor 
intersdúal cystitís: dỉicomíort sidC'Cfĩccts and tnatm ent outcome. Soana 
]  Unol N tphnl 2005:39: 73-7.

Osteoarthritis. Dimethyl sulíoxide has been applied topi- 
cally in the treatment of osteoarthritis (p. 12.3) but a sys- 
tematic revietv, which noted that empirical reports had 
suggested concentrations of 60 to 90% dimethyl suiíoxide 
vvere needed topically for therapeutic eSect ỉound that 1t 
was not possiblẽ to draw any condusions as to benefic 
many studies used suboptimal concentradons or werc 
over inadequate time peiiods.
1. Brtm s. rta/. Systemađcrevicwof the nuDltloiial supplemenoinietbỴl 

sulíoxkk (DMSO) and methylsulỉonylmethane (MSM) In the treatmcn 
oỉ osteoanhrids. Osttoartkritis Cartíìage 2008; 16: 1277-88.

All aoss-reíerences reíer to entries in Volume A
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Adverse EỈỊeđs and Treatment
Hlgh concentrations o i dimethyl sulỉoxide applied to the 
sldn may cause buming discomíort, itching, erythema, 
veâculatìon, and urtỉcaiỉa. Continued use may result ỉn 
scaling.

Systemic eữects, induđing gastrointestinal đỉstuibances, 
drovvsiness, headache, and hypersensidvity reactions, may 
occur aỉter use by any route. A garlic-like odour on the 
breath and skin is attributed to the ỉoimation o{ dimethyl 
suIBde (see Pharmacokinetìcs, below). Intravascular 
haemolysis has íòQovved intravenous use. Local discomỉort 
and spasm may occur vrhen given by bladder instillatỉon.

Treatment oỉ adverse eữectỉ consists oỉ symptomatìc and 
supportive measures.
Revievvs.

1. Brobyn RD. The human toxỉcology oỉ dỉmethyỉ sulĩoxide. Am  N YAcad 
SÕ1975; 243:497-506.

2. W01hỉte c c  Kitz FL Ttodcology upđates: dỉmethyỉ suưoxlde. J Appỉ 
Tùxừol 1984; 4ỉ 153-60.

Dimethyỉ sulỉoxide glven by lntravenous inỉusion ỉor 
spinal cord injury to 14 patients caused tiánsient haemolysiỉ 
and haemoglobinuria.1 Inỉusion strengths greater than 10% 
were assodated with grossly discoloured urine but theie 
was no evidence oỉ renal damage. In 2 padents, raised liver 
and musde enzyme concenơatìons, mild jaundice, and 
evidence o i haemolysis developed when given dimethyl 
sulíoride intravenoũsly ỉor artiiiỉtis.2 One also developẽd 
acute renal: tubular necrosis", deterìotatỉon in level oỉ 
consdousness, and evidencé of cerebral iniarction. Acute, 
reveisỉble heuiologkal detenộratíoh ỉn a patỉent has beén 
assodated with intra venous đỊmethyl sulỉõxiđe.1

Adverse eSects have also been reported in patientỉ given 
haematopoietỉc stem cells cryopreserved in dimethyl 
sulỉoxỉde. A patient with pre-existing dỉabetes insipidus4 
developed serum hyperosmolality vvhen given stem cells 
after chemotherapy for a malignant germ-cell tumotu; 
symptoms induded severe headache. conhiãon, and 
abdõminal pain. Acute neurotoxidty has also been 
reported,5-4 ãhhough it appeais to be ram;’ 2 patíents also 
had myocardỉal damage.*

1. Muther RS. Bamett WM. BBeas of đimethyl suUcndde on rcnil hinctian 
in man. UMA 1980; 144:2081-3.

2. Yelkmiees p, tí a i  ữtmethylsulphoxide-tnduced KHddty. Ltmat 1980; lh 
1004-«.

3. Bond GR. a  aL Dlmgthytaulphcndde-induced encephalopathy. Ltmcn 
1989; ta 1134-3.

4. Thomé s , a  al. Dimethylsulphơxíde-induced serum bypcnnmoUlhy 
ataer ayopreserved ston-cdl gaừ . Latea 1994; 344:1431-2.

5. Mueller LP, tì  ai. Neurotoxidty npon tadudon aí diinetbybiiUoxide- 
cryopreserrcd perỉpheral blood sum  cdh tn padents wilh and wiihout 
pre-ẽxistinf (Ttehtil disease. Snr J Hatmatel 2007; 78: S27-31.

6. Chen-Ploddn AS. a  td. Encephalopatby. snoke, and myocardlal 
iniarcdan with DMSO ust in stem ccD trmnsplanution. Nturoỉogỵ 2007; 
6B: 859-61.

Precautions
w hen used as a penetrating basis ỉor other drugs applied 
topically, dimethyl sulỉoxide may enhance their Kndc 
eữects.

Since dỉmethyl suỉỉoxide has been assoõated vvith lens 
changes in taàmcủỉ, licensed product inỉormation recom- 
mẹnds assessment oỉ ophthalmic tunction every 6 months 
during long-term treatment oỉ cystitis with innaveãcal 
instillation of dimethyl sulíoxide. Hepatic and renal 
ỉunctỉon should also be assessed at intervals oỉ 6 monthỉ. 
Bladder instillation may be harmfu] in patients with 
urinary-tract mabgnancy because oỉ vasodilatation.

Interadiọns
Increased psychomotor impaiiment has been reported in 
padents who drank alcohol after topical exposure to 
dimethyl sulíoxide. ỉnduding inadvenent occupatìonal 
exposurê.

F o r  m c n t io n  o ỉ  a n  in te ra c t ỉo n  b e tw e e n  d ỉm e th y l 
sulỉoxide and su lin d a c , see p. 135.2.

Pharmacokinetics
Dimethyỉ sulíoxide is readily absoibed by all routes. It is 
metabolised by oxidatíon to dimethyl sidỉone (p. 2493.3) 
and by reductìon to dimethyl sulSde. Dimethyl sulíoxide 
and the sulíone metabolite are excreted in the urine and 
ỉaeces. Dimethyl sulhde is exaeted through the lungs and 
skin and is responsỉble for the characteristic odour from 
patíents.

P r e p a r a t i o n s
Propriekry Píẽpuiuđont  (details are given in Volume B)
S ngle ingradhi* PrBpgrggons. Canad.: Kemsolt; Rlmso; Rus.: 
Prostatũẽn (npocmnneH); SQocast (CHoracacT); UK: Rimso; 
USA: Rimỉo.
Muhhngradwfll PraporaCom. Arga VeiTUgard; Austrũr. Dolo- 
bene; véirumal; £roz.: Dolobenet; China: Dolobene (QỊ^?); 
Cz.: Dolobene; Vemunal; Ger.: Dolobenet; GeloBadn; Verrn- 
mab Hong Kongr. Dolobenet; Vemunal; Bung.: Dolobene;

Vena-med; Vemunal: Israet. Vetnunalỉ Maktysia: Vrmimal; 
PoL: Brodadd; Dolobenet; Rus.: Capsicam (Kancmnnế); Chon- 
drotdne-Akos (Xompokihh-Akoc); Õiondroxide pCoaãpoxcKn)! 
Dolobene (H<JnoổeHe); Espol (3cnoa); Hondroíen (XoBapoộeã); 
Singapore: Vemunal; Spãin: Artrodesmoi Extia; Svritỉ.: Assan 
rem; Dolo Demothemrh Dolobene; Sstalgane mite; Hbtalgane; 
Sportusal Spray sine hepatỉno; Spoitusal; Venucremé; VenugeL' 
Veria-med; Venúmal; Thai.: Venumal; Ukr.: Capdcam 
(Kancmau); . chondiasil pCoanpacHJi)t; Cbondroxide 
(XoniipoKCHA); Dolobene Ợịono6em); Phytobene (Omoổeae).
Phonnocopoaiol Prapomdons
ỤSP 36: Dimethyl Sulĩoxlde Irrigadon.

Dimethyỉacetamide
?Ac|^đim eạiị^fnỊní£^

rDliroítî aGeamidum;;,lDirnẽtiIacetabfâlí̂ E)ĩrnồỉÌ^ẩarẾS 
■•dẵsí- Đitoểtílacífâimmiđé/ậĩln^ả®ẻw®íộimềtýdẹtìtìặ;í_ 
mlct' OTme^òaãtamldĩ̂ Sâ^lcBẽtírnỊâiíĐMAQ^ÃMMẹ^' 
7wiaueraMMfl ’
NAHDìmethyibcetamide. ■ ' ’
C^HọNOBÍÌÍ  ̂ ‘ :
CẬS —  l ỉ ĩ - ì ^ S .  '  :

'UNÌI'-r JC/5VDB3HY. ■ ' ’ • '
Pharmocopoeias. In Eur. (see p. vu).
Ph. Eur. 8: (Dimethylacetamide). A dear, colourless, 
slighdy hygroscopic liquid. Reỉative density 0.941 to 0.944. 
B.p. about 165 degrees. Misdble with water, with alcohol, 
and with most common organic solvents. Store in aỉitight 
containets. Protea ỉrom light.

Uses
Dimethylacetamide is used as an industrial and phanna- 
ceutícal solvenL

Adversẹ Eỉkch and Precautíọns
Aỉ for Dimethylỉonnamide (below), although a disulSram- 
like reactíon with alcohol has not been reponéd.

A revievv* oỉ the toxỉcology oỉ dimèthylacetamỉde with 
reíerence to ìts use as a vehide for antìneoplastícs. A 
pharmacokinedc study2 of the use of dimethylacetamide in 
dnldren ỉound no saỉety concems. Hovvever, reversible 
hepatotoxidty has been reponed1 aíter occupadonal 
exposure.

1. Kỉm 5*N. Predỉnkaỉ (oxicology and phannacologỵ of điniethyiaceta- 
mỉde. wỉtfa dỉnỉcal DOtes. VruýMetab Rev 1988; 191345-68.

2. H onpd G, tf aL Cytotoxidtỹ oĩ dỉmethyỉacetamỉde and phannacokỉ- 
netks ỉn chỉỉdrcn receỉvỉnK ỉnttavenous busuỉlan. J ơừt Oneol 2007; 25: 
1772-8.

3. Jonf S-J. đ  ÓL Dimeỉhyỉacmmỉde-ừuhỉccd hepaổc injurỉes among 
spandex fibre workezs. ơ itt Tttàcol 2007; 45:435-9.

HandGng. Suitable precaụtíons should be taken to avoid 
skin contact with dlmethylacetamide as it can penetrate 
sldn and produce systemic toxidty.

Dimethylfonnamide
Dimethytíbrrnamid; Diméthylíormamíde^ DĨmetilannida del 
ăớdò fỐrmlco; DimetìlíbriTiamid; Dimetil(brmamrdà:'pimer 
tilíormãrtimide; Dimety(fomiárhid; DimeiyloformamìdrbMF; 
yQnMeronộopMaiuivin. •
A/N-Dimethy)fònmamide.
CjH,NO=73.10
Ớ S -6 & 1 2 -1 .
UNII —  8696NHƠY2X.

Description. Dimethylíonnamide is a colourless liquid. Wt 
per ihL about 0.95g. B.p. aboul 153 degrees.

Uses
Dimethy]formamide is used as an industrial solvenL

Advẹrse Effeds and PreeautỊọns
DimethyUormamide is irntant. Gasưointestinal eỉỉects 
induding nausea, vomióng, loss of appetúe, and abdomỉnal 
pain, CNS eãects su ch as headacbe, diTãness, and 
vveakness, and liver damage have been reported in vvoricers 
occupationaDy exposed to the liquid or vapoui. Some 
workers exposed to dimethylíormamide have had a 
disulfưam-like efiect aỉter consumpdon oỉ alcohoL 

Revievvs oỉ the adverse eHects õf dỉmethylỉoimamide.
1. WHO. DimeUiyUonnaniide. Bnvừữmrmtuứ HcaìúI Crừírit 114. ữenevK  

WHO. 1991. AnUablc ac hnp://wwwJncfacm.org/documents/dic/ebc/ 
d i d  14 Jnm  (accessed 30/06/04)

2. 1ARC/WH0. DtanethyUonnaDiÚe. MAC m m gnphs tm íh t emhatiim af 
the cmúnoỊtmc risk oỊ dvmicah íữ humừm 1999; 71:545-74. AvaQtble ata 
hnp://m ooognphs JarcJr/EN G /M ono(npbi/vol71 /volume71 .pdl 
(aaxssed 10/06/09)

Effeds on the Ever. Exposure to dimethylỉormamide was 
considered to be the most likely causé of elevated liver

enzyme values in 36 of 58 (62%) workeis in a íabríc coat- 
ing íaaory.1 Symptoms reported were generally mild and 
induded ãnorẽxỉa, abdominal pain, nausea, headacbe, dỉz- 
zmess, and á disul&am-type reaction to alcohoL In 
another report2 3 of 4 vrorkêrs with probable (BmethyUor- 
mamide lỉver toxiàty presented with skin eruptions.

Hepatotoxldty has occurred aỉter acute poisoning wỉth a 
veterinary drug ỉonnulated in dhnethyUonnamide. Therẽ 
were only minor increases in lỉver enzyme values in a 
padent who was treated eariy with acetylcysteine.J

1. RóQidi CA. ít  ữl. Lỉvcr dbeue assodateđ wỉtb occnpatỉaaal utpmure to 
the soivent dtanethyUòioiimlde. A m  Inttm  Med 1988; 108:680-6.

2. Hamada M. Occupidonal Uver ln]uiy duc to N N^Bmethỹuorme- 
mide in the synthctia Indunry. ỉrttem Mtd 200% 48:1647-50.

3. Buylaen w . ã  úL Hepmounldty of N.N-dboettayUbmumide (DMF) In 
acute poisoning with the TCtataury euthetusla drug T-61. Bum Exp 
Taàml 1996; 15: 607-11.

HandBng. Suitable precautions should be taken to avoid 
skin contact with đhnethylỉonnamide as it can peneữáte 
skin and produce systemic toãdty.

Madgnant neoplasins. There have been reports of testicu- 
Iar cancer in men occupatìonaHy exposed to dimethylỉor- 
mamide.1 Such an assoõation could not, hotvever, be sub- 
stantiated by epidemiological data2 on 3859 male 
employees exposẽd to dimẽthyUormamide between 1950 
and 1970 and ĩollovved up to 1984 It has been suggẽstẽd 
tbat although dimethyUormamide may not itselỉ be card- 
nogenic, it may increase absoiptìon through the skin oi 
heavy metal cardnogens, possibly induding chromates.1

1. Levin SM. tt tl. Tesdcular ancet in leether nnnen expoted to 
dimettayllonnunide. Lm at 1987; lk 1153.

2. Chen JL Kennedy GL. DtanethyltoniMniide and testiculirancer. Luuet 
1988; 1: 55.

3. Docatnun AM. DimethyUomumlde. meul dycs, and testicular cancer. 
Lmaa 1989; 1 911.

Pharmocokinetics
Dimethyưormamide is absoibed aíter inhalation and 
through intact skin. It is exaeted mainly in the Uĩine as 
metabolỉtes.

Diolamừie Ip/NNI
tliaethanolầmia' Dietanolamina;. Đietanoỉãmmina;íDfetano- 
lòamlní Điẻthanđamin; Đieriianọlarnỉnêí.DĩĐÍarnĩnái Diolẫ- 
nninum: AnộnaMMH. Ỵ  * ~ ’ ‘
Bis(2-hydroxyeth'y0amin^Í2'-lmlnobisethãnol. 
CaHt^NO^lÓS.l
XA S — ĩir-4 2 - t - i .
UNIL— AZEQ5ĩpV2V. ' . .  - _

Pharmocopoeias. In USNF.
USNF 31: (Diethanolamine). It is a mixture oỉ olamines, 
consisting largely oỉ diolamine. White or dear, colourless 
crystals, deliquesdng in moist aữ. or a colouriess liquid. 
Mỉsdble with vvater, with alcohol, with acetone. with 
chloroíonn, and with glycerot sbghtly soluble to insoluble 
in etber, in Petroleum spirit, and in benzene. Store in 
aứtight containers. Protea hom light.

Profíle
Diolamine is an organic ba se that is used as an emulsiher 
and dispersant.

It is used to solubilise hisidic add and sulfalurazole by the 
íormatìon of the điolamine salL Ít has been used ior the 
preparation oỉ salts of iodinated organic adds used as 
contrast media. It may be irritating to the skin and mucous 
membranes.

Dioxan
biethyiẽne Dioxide; Diethylene Ether; Dioksaan; DỉoksaanG 
Dioksan; Oioxane; 1,4-Dioxano; Diaxano; tl,4-Diõxĩdo dẽ 
dietileno, Ẽter de dietileno; JJiÍ0KcaH.
1,4-Dioxane.

3
CAS,— 123-91-1. .... . . .  • ;
UNII — J8A3S10O7S.

NOTE. Do not conhise dioxan and dỉoxin (p. 2494.2).
Description. Dioxan is a colourless ũammable liquid 

with an ethereal odour. Wt per mL about 1.03 g. B.p. about 
101 degrees. Store in airtight contaỉners.

StabSty. It iỉ dangerous to distil or evapoiate dioxan 
unless precautions have been taken to remove exploàve 
peroxides.

Uses
Dioxan is used as an industrial solvenL

The Symbol t  denotes a preparation no longer actively marketed
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Advierx Eíhcts, Treatment, andPrecaụỊộons
Dioxan vapour is ữritant to mucous membranes. Hĩgh 
concentraúons may cause nausea and vomiting, and CNS 
depression with headache, dizziness. drovvsiness, and in 
severe cases unconsdousness. On repeated exposure, severe 
hepatic and renal damage, induding necrotic changes, can 
occur and may be fatal. Dired contact with liquid dioxan 
can result in dermatitis. Dioxan has been shown to be 
cardnogenic in artnruils.

- Treatment consists oi removal hom exposure and 
general supportive and symptomatic measures.

HandKng. Suitable precautions should be taken to avoid 
skin contact wìth dỉoxan as it can peneưate skin and pro- 
duce systemic toxidty.

Pharmacokinetics
Dioxan is absorbed aher inhalation and through the skin. It 
is metabolised by oxidation to p-hydroxyethoxy-aceric add.

Emulsifying Waxes
Cera emulgente; Cera EmulsiRcans; Cera emulsionante; 
Cetylanum; Emulsií Wax; 3MynbtvpyioiuMỂí Bock.
CAS — 8014-38-8.

Pharmacopoeias. Br.. Eur. (see p. vii), and USNF all have 
monographs for diHerent emulsưying waxes.
Ph. Eur. 8: (Cetostearyỉ Alcohol (Type A), Emulsiíying; 
Alcohol Cetylicus et Stearylicus EmuIsiẼcans A). A mixture 
containing not Iess than 80% cetostearyl atcohol and not 
less than 7% sodium cetostearyl sulỉate, both calculated 
vvith reíerence to the anhydrous substance. A suitable buffer 
may be added. vvhite or pale yellovv, vvaxy mass. plates, 
ũakes, or granules. Soluble in hot *vater giving an 
opalescent solution; practìcally insoluble in cold water; 
slightly soluble in alcohol.
Ph. Eur. 8: (Cetostearyl Alcohol (Type B), Emulsiiying; 
Alcohol Cetylicus et Stearylicus Emulsifìcans B). A mixture 
containing not less than 80% cetostearyl alcohol and not 
less than 7% sodium laurilsulỉate, both calculated vvith 
reíerence to the anhydrous substance. A suitable buffer may 
be added. White orpale yeitow, waxy mass, plates, ũakes, or 
granules. Soluble in hot water giving an opalescent solution; 
practically insoluble in cold waten slightly soluble in 
ãlcohol.
BP 2014: (Emulsiíying Wax; Anionic Emulsiíying Wax). It is 
prepared from 9 parts of cetostearyl alcohoĩ and 1 part of 
sodium laurilsulíate or sodium salts of similar sulíated 
higher primary aliphaúc aỉcohols. An almost vvhite or pale 
yellovv, vvaxy solid OT Qakes. becoming plastic when 
vvarmed. Pradicaily insoluble in water, forming an 
emulsion; partly soluble ỉn alcohol.
BP 2014: (Cetomacrogol Emulsiỉying Wax; Non-ionic 
Emulsưying Wax). ít is prepared hom 4 parts of cetostearyl 
alcohol and 1 part of macrogol cetosteãryl ether (22). Ã 
white or almost white. vvaxy solid or ũakes melting when 
heated to a dear almost colourless liquid. Practically 
insoluble in water, produdng an emulsion; moderately 
soluble in alcohol; partly soluble in ether.
USNP 31: (EmulsifyingWax). It is prepared hom cetostearyl 
alcohol containing a po lyoxyethy lene derivative of a ía tty  
add ester of sorbitan. M.p. 50 degrees to 54 degrees. It is a 
creamy-white, wax-like solid, with a mild characteristic 
odour. Insoluble in tvater; soluble in aỉcohol; heely soluble 
in chloroỉorm. in ether, in most hydrocarbon solvents, and 
in aerosol propellants.

Prọ/ỊỴe
Emulsiíying vvaxes are mixtures oí latty alcohols wỉth 
suríactants. They are mainly based on cetostearyl alcohol 
(p. 2178.1) and can be dasslhed as anionic, cationic or 
nonionic depending on the surỉactant used (see Emulsiỉying 
and Solubilising Agents, p. 2164.ỉ). Pharmacopoeias may 
use the name Emulsifying Wax for either anionic or 
nonionic lorms, 'and nomendature may thereíore be 
conỉusing.

Emulsilying vvaxes are used to produce oil-in-water 
emulsions that are stable over a wide pH range; their 
compatibilities depend on the suríactant used. Added to 
ỉatty OI paraíBn bases they produce preparations that are 
absorbed and nongreasy when rubbed into the skín. They 
are a constituent o( hydrophilic ointment bases ỉor so called 
vvashable ointments, and are also used in rectal 
preparations, and in cosmetics.

Sunscreen activity. Emulsiíying ointmenc which contains 
emuỉsifying wax with white soft paraffm and liquid par- 
affin, vvas íound to have major sunscreen' activity in dini-

cally normal skin.1 ỉt should not be used beíore photother- 
apy or in phototesting procedures.

ỉ. Cox NH. Sharpe G. EmoDients. saỉỉcyiíc add. and ultravỉolet erythema.
Lamet 1990; 335: 53-4.

P r e p a r a t i o n s

Propõetory Prepnrotions (detailỉ are given in Volume B)

MuhHngredient Preparolions. Austral.: Epaderm: Epaderm; /li: 
Silcocks Base; Maiaysũr. Aqua Cream; UK: Epadenn; 
Hydromol.
Pharmocopoetd Preparations
BP 2014: Aqueous Cream: Emulsífying Ointmenc.

Eosin
Cl Add Red 87; Colour Index No. 45380; D & c  Red No. 22; 
Eosin Y; Eosina; Éosine Disodique; Eoán; Eozyna; 303MH.
The disodium salt of 2/,4'5'.7,-tetrabromofluorescein .
CjoHsBr4NaA=691.9
CÂ5 -  548-26-5; 17372-87-1.
ATC— D08AX02.
ATC Vet —  QD08AX02. 
um  — TDQ283MPCW.

Pharmacopoeias. In Fr.

Uses
The name eosin is used £or a range of red synthetic dyes that 
are derivatives of bromoũuorescein. It is most commonly 
used for Eosin Y, thc tetrabromo derivative, but Eosín B, the 
dibromodinitro derívative. has also been vvidely used.

Eosin has been incorporated in solution-tablets to give a 
distinctive colour to Solutions prepared hom  them. It is also 
used ỉn cosmetics.

Eosin has been used as a topical antiseptic in nappy rash, 
bums and other skin conditions, although other drugs are 
usuaỉly preỉened.

Adverse Effects

Hypersensitivity. Contact dennatins assodated vvith the 
use of eosin in cosmetics such as lỉpstidcs vvas once rela- 
tively common but the inddence decreased wíth reduced 
use of eosin and the availability of purer íonns. There 
have also been cases repoited with topicaỉ application oỉ 
anóseptic preparađons containing eosin, which one 
report1 suggested might be due to an impurity. However, 
another2 implicated eosin itseli aíter patch tests were per- 
ỉoimed with various Products and pure tettabromoAuores- 
cein.

1. Tomb RR. Aũergic coniact dermatiús from eosỉn. Contaa Dermatừừ 1991; 
24: 27-9.

2. Kocb p, et ai. AUcrgic contaa dermatíils ỉrom purUied eosin. Contaứ 
Dermatítis 1995; 32: 92-5.

Epichlorohydrín
Epichloorhydrine; Epichlorhydrin; Epichlorohydryna; Epidor-
hidrina; 3nnxnoprviflpMH.
l-Chloro-23-epoxypropane.
CjHsOO=9252 
CÁS—  106-89-8 
um  — 0800R508CŨ.

Descriptlon. Epichlorohydiin is a colourless, Qammable 
liquíd. Wt per mL about 1.18g. B.p. 115 degrees to 118 
degrees. Store in airtight containers.

StabilHy. The vapour of epichlorohydrìn lorms explosive 
mixtiưes with air. Harmhil gases induding phosgene are 
liberated on heating o( epichlorohydrin.

Uses
Epichlorohydrin is used as an industrial solvent.

Adverse Effects and Precautions
Epichlorohydrin is irrìtanL It has been shown to be 
cardnogenic in animals.

Reỉerences to the toxidty of epichlorohydrin.
1. WHO. Epicblorohydrin. Envinmmental Health Criteria 33. G«neva; WH0. 

1984. Available at: http://www.inchcm.org/documemi/ehc/ehc/chc33. 
hon (accessed 30/06/04)

2. WHO. Epichlorohyđhn health and saícty guỉde. ỊPCS Health and Safety 
Guide s. Geneva: WHO. 1987. Avaỉỉabk ac http://www.indiem.oq/ 
documems/hsg/hsg/hsg008.htm (accessed 30/06/04)

3. Health and Saỉèty Executíve. Ammonỉa. ỉ -chloro-2,3-cpoxypropa ne 
(epichlorohydrỉn). cartínogenldty of cadmỉum and ics cmnpounds. 
Toxidty Revừw 24. London: HMSO, 1991.

4. IARC/WHO. Epỉchlorohydĩin. IARC mơnographs on the evaluatìon o f the 
carànoỊenk rừk o f àtemicaỉs to humatu 1999; 7L* 603-28. Avaỉỉabỉe iV  
http://monographs.iarc.fr/ENG/Monographs/vol71/V0lume7ỉ.pdỉ 
(accessed 10/06/09)

5. Kolnun A. et aỉ. Genotodc eãects oỉ ethyỉene oxidc propyỉene mdde 
and epichỉorohydrỉn in humans: update revtew (1990-2001). MutatSa 
2002; 512: 173-94.

Handlũig. Suitable precautions should be taken to avoid 
skỉn contact with epichlorohydrin as it can penetrate skin 
and produce systemic toxidty.

Erythritol
Eriữit; Erítrịtõlis; Ểrythritol; Erythntolum; Eryứitol; Erytritoii-. 
Erytiytol; mèso-Erythrit°l; Teơáhydroxybutane; 3pMTpífĩ.' "M 
(2/?3S-tìutane 1,2,3,4-teừol. '
C ,H ,A = ’ 211 
CAS — 149-32-6.
UNII — RA96B954X6.

Pharmacopoeias. In Eur. (see p. VÍÌ). Also in USNF.
Ph. Eur. 8: (Erythritol). A vvhite or almost white, crystalline 
povvder or free-flowing granuỉes. Freely soiuble in vvater 
very slightly soluble in alcohol.
USNF 31: (Erythritol). A vvhite or almost white crystalline 
powder or hee-flowing granules. Freely soiuble in water; 
very slightly soluble in alcohol,

ProNe
Erythritol is a sugar alcohol used as a svveetener and tablet 
diluent.

Erythrosine
Q Food Red 14; Colour Index No. 45430; E127; Eriơosín BS; 
Eritrosina; Eritroãn; Eritroánas; Erythrosin; Éiythrọsiné; 
Erythrosine BS; Erythrosine Sodium; Erytrosin; Eryơozynạ; 
FD & c  Red No. 3; 3pMTpo3MH.
The monohydrate of the disodium salt of 2',4',5',7'- 
tetraiodoAuorescein.
^ 6 ^ 3 ^ 2 0 = 8 9 7 . 9
C4S —  568-63-8 (anhydrous erythrosine sodium); 16423-68-0 
(anhydrous erythrosine sodium); 49746-10-3 (erythrosine 
sodium monohydrate). 
u m  — PN2ZHSLOQY.

PrọẠYe
Erythrosúie is a synthetic dye used as a colouring agent for 
medicines, loods, and cosmetics. It is also used as a disdosing 
agent for plaque on teeth.

Although early animal studies had indicated that 
erythrosine might have an adverse effect on the thyroid 
gland. a revievv1 of the evidence and later studỉes, suggested 
that erythrosine was not genotoxic or mutagenic and was 
suitable for use as a food colour. Similarly, no evidence was 
íound to support restrictíng its use in pharmaceutical 
Products.2

1. MAFF. Food ídvisory canunittee: final rcpon on the teview <d the 
colouring nutter in [ood reguhtỉotu 1973. FđAƠR£P/4. London: HMSO, 
1987.

2. European Commỉssỉon. Opỉnỉon on toũcologỉcal dau on colourỉng 
agcnts tnr mediónal Products: eTỴthroãn, adopted by the Sdendhc 
Committee on Medicúul Products ind Medical Devices on 21 October
199«. AvaíUble au http://ec.europa.eu/health/scientiBc_coiiiiiiittees/ 
emerging/optnions/scmprad/scmp_out08_en.htm (accessed 23/08/10)

P r e p a r a t i o n s

Proprielory Preparotions (details are given in Volume B)
Séngh iny diont Praparations. Arg.: Revelplaq AustraL-. Disdo- 
Gel; DisdoTabs; CatùuL: Chrom-O-Red' ỮK: Ceplac.
MuilHngradnnt Preporotions. Arg.: Revelplac 2001.

Ethyl Acetate
Acetat d'etil; Acetato de etila; Acetato de ẹtito; Acetato di 
ẹtilỊe; Acetic Ethen Acetoxletano; Aethylis Acetas;. Aethyliurn: 
Ácẹtlcum; Essịgesten Essigsăureethylester; Éster eti.l acético; 
'Ésèér etílico del áđdo acétlcó; Etanoato de .etiỊo; Éter áeéticpỊ. 
Éthanoate cTéthyle; Ethyl Ethanoatẹ; EtíiyỊácetaaó EtKýiạGéĩ 

, tat; Ethyl-acetát; Ệthyle, acétate <f; Ethylis acetas; £til asệ^5 
Etìi-acetát; Etilapỉtatas; Etilacetãts; Etýlacetat; Etylu;ọctan;; 
Etyyllasetaatti; Octan ethylnatý; Vinágre de nafta; ,3rvt*'< 
nãũeTaT. • •.
CaHjOj=88.11 „ " ••• ' -
C45 — '141-78-6.
UNII —  7684508NMZ ' :J -i

Pharmacopoeias. In Eur. (see p. vu). Also in USNF.
Ph. Eur. 8: (Ethyl Acetate). A colourless, dear, volatile 
liquid. Relative density 0.898 to 0.902. B.p. 76 degrees to 78 
degrees. Soluble in' waten misdble with alcohol with 
acetone, and vvith dichloromethane. Store at a temperature 
not exceeding 30 degrees. Protect hom light.

All cross-reíerences reíer to entries in Volume A

http://www.inchcm.org/documemi/ehc/ehc/chc33
http://www.indiem.oq/
http://monographs.iarc.fr/ENG/Monographs/vol71/V0lume7%e1%bb%89.pd%e1%bb%89
http://ec.europa.eu/health/scientiBc_coiiiiiiittees/
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USNF 31: (Ethyl Acetate). A transparent, colouriess, 
Qammable liquỉd having a íragrant. reừeshing, slightly 
acetous odour. Sp. gr. 0.894 to 0.898. Soluble in waten 
misdble with alcohol, with ether, and with fixed and 
volatile oils. Store in airtight contaỉners at a temperature not 
exceedỉng 40 degrees.

Uses
Ethyl acetate is uscd as a ũavour and solvent in 
pbaimaceuticaỉ preparations. It is also used in ìndustry as 
à solvent and as an extracdon solvent In íood Processing.

Adverse Effecỉs
Ethyỉ acetate is irritant to mucous membranes. High 
concentrations may cause CNS depresãon. Ethyl acetate 
may be ỉmplicated in volatile substance abuse (see under 
Toluene, p. 2216.3).

For discussion oí neurotoxidty aỉteT occupatíonal 
exposure to solvents and the absence oỉ such an eữect 
with ethyl acetate, see under Toluene, p. 2216.2.

C A Ề ^ 'ĩv $ 3 6 % t.p : / - :  ' < -
UNIl'—  ŨÕĨ3P3MSJJ- ’ - ’ '

Pharmacopoeias. In Br.
BP 2014: (Ethyl Cinnamatc). A dear, colourless or almost 
colouiỉess liquid with a fruity, balsamic odour. Practically 
insoluble in vvater; misóble with most organỉc solvents.

Prọfi'/e
Ethyl dnnamate is used as a ũavour and peiỉume; it is an 
ingrediẹnt oí Tolu*flavour Solution (BP 2014).

P r e p a r a t i o n s

Pliuiiiiucopoe ioỊ Preparataons
BP 2014: Toht-Đavóur Solution.

Eihỵ) Lactạtẹ
Milchsãuréethyíesiet; MlecÈ»! 

e ^ t ỉS v ủ u ia K T à r -  ,

Ũ ứ -V Ĩ-6 4 -3 . -
[ưNII— FỈP75ữJW8L .  - - -

Pnọft7e
Etbyl lactate is used in the Qavouring of pharmaceutical 
prepaiadons and ỉoods. It is also useđ as a solvenL

Ethyl lactate has been applied topically in the treatment 
oỉ acne vulgaris. Ít is reported to lower the pH within the 
skin thereby exerdng a bacteriddal etiect.

Ethyioleate
Ạ ^ Ị ^ p ạ g ^ i ỳ l e t' oíẻate dỸ Éthyíis òleas; Ettĩytoleat; 
Ẹtj^pI^V.|ti^QỊêát:' EoỊoleatas: Etýloleat Etyyiiólìeaatti; 
õlếạto ^ ẹẩặ.ầnm oọeaT.
C ^ 3 8 Ó 2 = 3 ỊỘ 5  
C A S - ^ ì ự - é Ú ' ■' :  "
UNIt —  :Z2Z439864Y.

Pharmacopoeias. In Eưr. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Ethyl Oleate). A dear, pale yellovv or colouiiess 
liquid. It consists oỉ the ethyl esters oỉ ỉatty adds, mainỉy 
olric add. It may contain a suitable antoxidant. Practìcally 
insoluble in vvaten misdble with alcohol with dicblor- 
omethane, and with Petroleum spirit (40 degrees to 60 
degrees). Protect ỉrom lighL
USNP 31: (Ethyl Oleate). Ít consists oi esters oỉ ethyl alcohol 
and high-molecular-weight íatty adds, prindpally oleic 
add. A mobũe, practìcally colourless lỉquid. Insoluble in 
waten nũsdble with alcohol, vvith vegetable oils, with liquid 
paraỉBn, and with most organic solvents. Store in airtìght 
containers. Protect bom light.

IncompatibitHy. Ethyl oleate dỉssolves soroe types oỉ rub- 
ber and causes others to swelỉ.

Profile
Ethyl oleate is used as an oily vehide.

Pharmacopoeias. In USNF.
USNP 31: (Ethyl Varúllin). Fme, whlte or slỉghtly yellosvish 
crystals with a vanilla-like odour. M.p. is between 76 
dêgrees and 78 degrees. Soluble 1 in 100 oỉ water at 50 
degrees and 1 in 2  oỉ alcohol; ữeely soluble in chloroỉorm, in 
ether, and in Solutions of alkali hydrcnrides. Its Solutions are 
add to litmus. Store in aữtight containers. Protect bom 
light. _

ProtìỊẹ
Ethyl vanillỉn is used as a Aavour and in perỉumery to 
ỉmpart the odour and taste oỉ vanilla.

P r e p a r o t i o n s

Proprietary Preparotions (details are given in Volume B) 
Mutó-ingredient Preporalions. AustraL: Granugenỷ.

Ethylcellulose ịriNNỊ
^ễrỊỌ ^Ỉ/^^^& ffeij'E à2^th^celluloíe;:EthyÌcdlú^StimVi 
l^cểịiỉỊọ^-EtiltieliulỊóèe; EtnceílũlósMcélulosã; ẺtylệèllíK
1osá; Etyyiisellutoosa; 3rwĩuennio/i03a. ■ ----- , .  - - -  .
CÀS T - 9004-57-3. , • " r .
VNILrrr- 7Z8S9WZ4B (ethylcẹlỉulose); H3ÙPI m ìò  kthylcẹiũ-*: 
toseỢ cps)); 6M7S159RA (ắtỳkeltulổseỊSQ cps));47imOF(MY: 
(ethyicellulose OQOcpỷ) J ,

Pharmacopoeias. In ơtin.. Eur. (see p. vu), and Int. Also in 
USNF.
Ph. Eur. 8 : (EthylceDulose). A partly O-ethylated cellulose. 
It contains 44 to 51 % of ethoxy (-OCjHj) groups. calcuỉated 
on the dried basis. A white to yeỉlowish-white, odoudess or 
almost odourless, powder or granular povvder. Solutions oỉ 
ethylcellulose may show a slight opãlescence. Practically 
insoluble in water, in glycerol (85%), and in propylene 
glycol; soluble in dichloromethane and in a mixture of 2 0  
parts alcohol and 80 parts toluene (w/w); slightly soluble in 
ẽthyl acetate and mẽthyl alcohol.
ỬSNF 31: (Ethylcellulose). A partly O-ethylated cellulose. 
It contains 44.0 u> 51.0% of ethoxy groups, calculated 
with reỉerence to the dried substance. A Ỉree-Uovving vvhite 
to light tan povvder. Its aqueous suspensions are neutral to 
lỉtmus. Insoluble in vvater, in glycerol, and in propylene 
glycol. Ethylcellulose containing less than 46.5% of ethoxy 
groups is ừeely soluble in chloroỉorm, in methyl acetate, in 
tetrahydrohiran, and in mixtures oỉ aromatic hydro- 
carbons with alcohol; ethylcellulose containing 46.5% or 
more of ethoxy groups is ỉreely soluble in alcohoL in 
chloroỉorm. in ethyl acetate, in methyl alcobol and in 
toluene.

Pro/ịVe
Ethylcellulose is used as a binder in tablets and as a coating 
material for tablets. granules, and miCTOcapsules. It is also 
used as a thickening agent.

Preparahons

Pharmocopoeiol Preporations
USNF 31: Ethylcelluiose Aqueous Dispersion- EthylceUuiose 
Dispersion Type B.

Ethylene Glycol Esters

Ethylene Glycol Distearate
Glycol Distearate (USAN).
1í-'Ethanediyl Octadecanoate.
C33H7A = 5 9 5 . 0
CÃS-627-83-& -
UNII— 13W7MDtữỉW:

NOTE The name Glycol Stearate has be en used ỉor various 
esters oí ethylene glycol with stearic add, induding 
ethylene glycol distearate.

Ethylene Glycol Monopalmitostearcite
Ềstratìtù de\etiìènglicoi;' Ethýlené Glycòl MÒnùstearatér 
Ethỵlẽne Glycol Steạratệ  ̂Ểứiylênế ■ GlỵcpỊ; ồtéarate: đOíí 
Ẽữộeneglỵcõl,. mốnồịtóỊm^^éarate 
l^nopalmkoỊtẹaras;' Ethỹlẻógíycolí Mốnbị^Ịmịitosĩeaiạs;' 
Ethyiẹnglycoii Mồnosteara?  ̂ EthylenglycolmọnbpạĩrTutbs-

Pharmacopoeias. In Eur. (see p. vil). USNF indudes 
Ethylene Glycol Steaxates.
Ph. Eur. 8 : (Ethylene Glycol Monopalmitostearate). A 
mixture oỉ ethylene .glycol mono- and di-esters oi stearic 
and palmitíc adds. It contaỉns not less than 50% oỉ 
monoesters produced from the condensation oỉ ethylene 
glycol and stearic add and not more than 5% oi ỉree 
ethylene glycoL A white or almost white, waxy solid. 
Practically insoluble in waten soluble in hot alcohoi and in 
acetone. M.p. 54 degrees to 60 degrees. Protect from lighL
USNE 31: (Ethylene Glycol Stearates). A mhcture oi 
ethylene glycol mono- and di-esters oỉ stearic and palmitic 
adds. It contaỉns not ỉess than 50% oỉ monoesten produced 
ỉrom the condensation oỉ ethylene glycol and stearic add of 
vegetable or animal origin. A white or almost vvhite, waxy 
solid. Practically insoluble in waten soluble in hot alcohol 
and in acetone. M.p. 54 degrees to 60 degrees. Store in 
airtight containers.

Proỉiie
Ethylene glycol distearate and monopalmitostearate are 
glycol ester nonionic surỉactants (p. 2164.2) used as 
emulsion stabilisers, emoQients, and opadỉymg agents; they 
have similar properties to glyceryl stearates (p. 2187.1). 
Ethylene glycol monolauratẽ and mono-oleatẽ have also 
been u s e ĩ

Ethylenediamine
Edãmĩí5a«;|dàáflnậ:sẾdãrnine'!(UĂÌ^;::.Edamitiẽĩ^NhÒ;’
Ed ạra )f iũ ^ É tịy l^ ặặm Ì^ Etí^ ẹ ọ .d ^ Ị'n ;Ị^ ẹn d iạmị:A

' n ụ n v . ;É l í ^ 'ể i ^ ẹ ^ r n ẹ ^ & ^ n O T a m í j p m > i Ẽ tiỂ i^Ịam ÌrỊỊ: 
.Ẹtilẹndan^àííiịĩẹBdiamỊtia^íaiìm^OTmÌòí.Ètiíeibdií-; 
mina; Etylèenidiạmiini; Ety)endiamin;.Etylenodiamina;- 3fla-
MMH.~ s  5 '
Q H aN ^6 0 ,1 Ò - : - ' ;  ,■ ,  :

)&$5&iịxứydmùs ạhylenedlãmine); ■■67BIẾbìh8ị 
(eứ^ylenẽđáminẽmonohýdrate). ■ -

Pharmacopoeios. In Eur. (see p. vii), Jpn. and us.
Ph. Eur. 8 : (Ethyỉenediamine). A dear, colourless or slighdy 
yellow, hygroscopic liquid. On exposure to aứ, white fumes 
are evolved. On heating it evaporates completely. Mlsdble 
vvith water and with alcohol. Store in airtight containers. 
Protect bom Iight.
USP 36: (Ethylenediamine). A dear, colourless or only 
slightly yellow liquid having an ammonia-like odour. It is 
strongly alkalỉne and may readily absorb carbon dioxide 
from the air to fonn a non-volatile carbonate. Misdble with 
water and with alcohol. Store ÚI well-filled, airtight glass 
containers.

Uses and Administration
Ethylenediamine or ethylenediamine hydrate íorms a stable 
mixture with theophylline to produce aminophylline or 
aminophyỉline hydrate. Ethylenediamine is vvidely used in 
the Chemical and pharmaceutical industries and as an 
ingredient of some topical creams.

Adverse Effeđs
Ethylenediamine is irritant to the skin and to mucous 
membranes. Severe exíoliative dennatitis has be en reported 
aíter systemic use of prepaiations containing ethylenedỉa- 
mine. Hypersensitivity reactions are common. Concen- 
trated Solutions cause skin bums. Headache, dizzmess, 
shortness of breath, nausea, and vomiting have also been 
reponed aíter exposure to íumes. Ethylenediamine splashed 
onto the skin or eyes should be removed by tiooding with 
water ỉor a prolonged period.

Precợutìọns
skúi reactions may occur in patients gi ven aminophylline 
aỉter they have become sensitised to ethyleneđiamine. 
Cross-sensitivity VTith edetic add and tvith some antihỉst- 
amines has been reỊtoned.

Cross-sensitívity. It was reponed that some topical cortico- 
steroid creams, induding Tri-Aấamyl in the UK. 1 and

The Symbol t  denotes a preparation no longer actively marketed
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Kmacomb. Hakkomb, and Vúulerm in Canada, 2 contained 
ethylenediamine and could cause unexpected cross-sensi- 
tìviry reactíons with piperaãne1 or aminophylline.2

1. Wrỉgbt s. Harmao RRM. EthyỉenedUmỉnt and piperazine sensitivity. 
BMJ 1983; 287: 468-4.

2. Hogan DJ. Exđpients in topicaỉ cortkosteroỉd prepantíooỉ ỉn Canada. 
Qm Meấ As»c J19S9; 141:1032.

FerrkOxide
Demir Oksitlen E172 (iron oxides or hydroxides); Eisen(lll)- 
oxid; Perri Oxidum Ravum (yellowfèrricoxide); Ferri Oxidum 
Fuscum (brown ferric oxide); Ferri Oxidum Nìgaim (black 
ferric oxide); Ferri Oxidum Rubrum (red ferric oxide); Perrum 
Oxydatum Flavum (yellow ferrtc oxide); Ferrum Oxydatum 
Fuscum (brown íerric oxide); Ferrum Oxydatum Nigrum 
(black ferric oxide); Perrum Oxýdatúnv Rubrum (red íerric 
oxide); Hierro, óxido de; IJzer(lll)oxide; Jãm(lll)oxid; Ossido 
Ferrico; Oxid 2elezitý; óxido de Ferro 011); ổxido Férr(cò; 
Oxyde Ferrique; Rauta(lll)oksidi; Tlenek 2elaza(lll); Vas(III)- 
oxid; Okcma >Kene3a.
CAS — 51274-00-1; 1309-37-1.
u m  — 1K09F3G675 (terric oxide red); EX43802Mlĩr (íerríc 
oxideyeltow).

Pharmacopoeias. ơtin. includes red, black, brown, purple, 
and yellovv íerric oxide. ỉt. indudes both red and yellovv 
lerric oxide. USNF allovvs the basic colours oí red or yellow 
[erric oxide or mixtures of chese.
USNF 31: (Ferric Oxide). A powder exhibiting two basic 
colours (red and yel!ow), or other shades produced on 
blendỉng the baác colours. Insolubìe in vvater and in organic 
solvents; dissolves in hydrochioric add upon vvarming. a 
small amount of insoluble residue usually remaining.

Prọ/5/e
Ferric oxide is used for colouríng medidnes, contaa lenses, 
cosmetics, and foodstuífs.

P r e p a r a t i o n s

Proprâtary Preparolions (details are given in Volume B)
Muto-ingradimt Preporotiora. Hung.: Herbadict; Rui.: Liv 52 
(JIhb 52); ưkr.: Liv 52 (JIhb 52).

Formamide
Carbamaldehído,- Carbamaldehyde; Formamid; Formamida; 
Metanamida; Methanamide; <DopMaMMfl.
CH jN O =45.04 
CAS — 75-12-7. 
u m  —  4781T907ZS. '

Descríptíon. Formamide ís a cotourless, oily liquid. B.p. 
210 degrees. Wt per mí. about 1.13 g.

P rp /j/ẹ
Pormamide is used as an industiiaỉ solvent. It is reported to 
be initant.

Gastric Mucìn/&4N/
Mucina gástrica; MyuMH; )KenyflOMHafl Cnn3b

Profílẹ
Gastrìc mucin is a high-molecular-weight glycoprotein 
predpitated by alcohol (60%) aíter dỉgestion of the ĩtomach 
linings of hogs by pepsin and hydrochlorìc add. It is used in 
artihàal saliva íormulaúons for dry mouth (p. 2175.3) as an 
oral spray containing 3.5% or as lozenges.

P r e p a r o t i o n s

Propriatay Preparabons (details aie given in Volume B)
Muki-ingradient PrapoTBHons. Neth.: Saliva Orthana; UK: AS 
Saliva Orthana; AS Saliva Orthana.

Gelkin Gum
E4Í8; Gellángumi; Goma gellan; Gomme gellane; rerưiaHO- 
B3H KaMeflb.
C45 —  71010-52-1.
UNII — 7593U09I4D.

Pharmacopoeias. In USNF.
USNF 31: (Gellan Gom). A high molecular vvright 
polysaccharide gum produced by a pure-culture lennenta- 
tion oí a carbohydrate with Píeudomonas tlodea, puriHed by 
recovery with isopropyl aicohoL and then dried and milled. 
It is a heteropolysaccharide comprising a tetrasaccharide 
repeating unỉt of one rhamnose, one glucuronic add, and

Ali cross-reíerences reíer to entrỉes in Volume A

two glucose units. The glucuronic add is neutralised to 
mixed potasáum, sodium, caldum. and magneãum salts. It 
may contain acyl (giyceryl and acetyl) groups as the 0- 
glycosidically ỉỉnked esters. An off-white povvder. Soluble in 
hot or in cold deionised water.

P r o f i / e

Gellan gum is a sphingan polysaccharide produced by the 
bacterium Pseudotnonas elodea (Sphingomonas eỉodea). It is 
used to produce gels and as a stabilising and suspending 
agent in pharmaceutical preparations. It is also used in the 
food and cosmetics industries.
Reíerences.

I. Fìalho AM. a  a/. Occurrence. production. and applicaúons of gcllin: 
currcnc State and perspectivcs. Appl Miavbiứl Biotcchnoi 2008; 79: 889- 
900.

Gentisic Acid Ethanolamide
Etanolamida del áddo gentísico.
2,5-Dihydroxybenzoic add ethanolamide.
Q H , , n Ó 4 = 1 9 7 2  
CÁS —  61969-53-7.
UNII — H4E039OICX.

Pro/í/e
Genúsic add ethanolamide has been used as a complexing 
agent in the manuíacture of pharmaceutical preparations.

Giycerol Formal
Pormaldehyde Glyceroỉ; Glycérol formal; Glycerol-formalum; 
Methylene Gíycerin; rnnuepon (DopMa/ib.
A mixture of the two isomers 4-hydroxymethyl-1,3- 
dioxolane and 5-hydroxy-l,3-dioxane present in a constant 
ratio of 4CtóO respectiveiy.
O H gO 3= 104 .1
CÁS —  4740-78-7 (5-bydroxy-U-dioxane); 5464-28-8 (4-. 
hydroxymethyl-1J-dioxolane)
Úm — 3L7GR2604E (glycerot tòrmal); F6UP32GBfí (5-hydroxy- 
1,3-dioxane); Q45U46I791 (4-bydroxymethyl- 1,3-dioxolane).

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Glycerol Formal). A dear, colourless liquid. 
Misdble with water and with aỉcohol. Store under nitrogen, 
in airtight contaỉners.

PlnọẠVe
Glycerol íormal is used as a pharmaceutical solvent.

Giyceryi Behenate
Behenin; Behenoylglycerol; Docosanoin; Glicerol, behenato 
de; f/innepwt BereHaT.
1,22-Propanetriol docosanoate.
CAS —  77538-19-3 (glyceryi behenate); 30233-64-8 (glyceryl 
monobehenatẹ); 99880-64-5 (glyceryl dibehenate); 18641-57-1 
(glỷcayl ữibehenate). 
um — R8WTH25YS2.

NOTE. T h e  n a m e  d o c o s a n o in  h a s  b e e n  u s e d  fo r  g ly ce ry l 
behenate; diỉtinguish hom docosanol (p. 974.3), vvhich is 
behenyl alcohol.
Phannacopoeias. In USNF. Eur. (see p. vu) indudes 
Glycerol Dibehenate.
ph. Eur. 8 : (Glycerol Dibehenate; Glycerolỉ Dibehenas). A 
mbcture of diacylglycerols, mainly dibehenoylglycerol, 
together with variable quantities of mono- and uiacylgly- 
cerols. It contains 15 to 23% oỉ monoacylglycerols, 40 to 
60% of diacylglycerols, and 21 to 35% of trìacylglycerolỉ, 
obuined by esteriCcaáon of glycerol and behenic add. A 
hard, vvaxy mass or ponrder O I white or almoit vvhite, 
unctuous ilakes. Practically insoluble in waten partly 
soluble in hot alcohol; soluble in dichỉoromethane. M.p. 65 
degrees to 77 degrees.
USNF 31: (Glyceryl Behenate). A mixture of glycerides of 
íatty addỉ, mainly behenic add. A ũne povvder vvìth a laint 
odour. M.p. about 70 degrees. Practically insoluble in water 
and in alcohol; soluble in chloroỉorm. Store in airtight 
containen at a temperature not exceeding 35 degrees.

ProfíỊe
Glyceryl behenates aie glycerol ester nonionic suriactants 
(p. 2164.2). They are used as lubricantỉ, bindeis, and 
coatings in tablet-maldng, induding modiũed-release oral 
preparadons, and as emollients and emulsiữen in aeams 
and lotìons. They are also used in foods and cosmetícs.

Gtycerỵi Mono* and Di-esters
E471 (mono- and dhglyceridẽs of fimỵ acids); Gtyceroị;' 
Mono- and O esters Mono- and Di-glycerides, MÔtìữìặ 
diglicéridos; Moho- M AnmnqepviAbi- .. í'r': w 4

Ptvarmacopoeias. In USNF.
USNF 31: (Mono- and Di-glycerides). A mixture of glycerol 
mono- and di-esten, with minor amounts of tii-esters, oí 
íatty adds from edible oiỉs. It contains not less than 40% of 
monogtycerides. It may contain suitable stabilisen. Store in 
airtight containers. Protect hom light.

Proíìle
Glyceryl mono- and di-esters are mixtures of the glycerol 
esteis of edible £atty adds. They are glycerol ester nonionic 
suriactants (p. 2164.2) and are used as emutóíymg agents 
and ỉood additives. Mixtures contaúúng varying proportíons 
of mono-, di-, and tri-esters are availabỉe and have diSering 
properties; spedhc mixtures containing mainly esten oỉ a 
ángle íatty add are also used. Self-emulsifying íorms ( selỉ- 
emulsiỉying mono- and diglyceậdes of food íatty addỉ) 
containing a small amount of soap or another suríactant are 
available [or some of these mixtures; seU-emulãỉying 
glyceryl stearate is a commonly used example (see Gỉyceryl 
Stearates, p. 2187.1).

P r e p a r o t i o n s

Propnetory Praparotions (detailỉ are given in Volume B) 
MulN-ingredient Preparations. Fr.: GrassoUnd NeutraL

Glyceryl Monocaprylocaprate
Glycerol Monocapiylocaprate; Glyceroli Monocaprylocapras; 
Glycerolmonocapryloaprat :'vỊ
C4S —  91744-32-0 (C8-10 mono-, di- and triglycerides); 26402- 
22-2 (glyceryl monocaprate); 26402-26-6 (glỹceryl monocapty* 
late).

Pharmocopoeias. In Eur. (see p. vii).
Ph. Em. 8 : (Glycerol Monocaprylocaprate). A mixture oỉ 
monoacylgỉycerols, mainiy mono-O-octanoylglycerol and 
mono-O-decanoylglycerol, containing variable quantitìes oí 
di- and trìacylglycerols, obtained by direa esteri&cadon of 
glycerol vvlth octanoic and decanoic adds, followed by a 
distíỉlatíon step in the case of glycerol monocaprylocaprate 
(type n). Content of glycerol mõnocaprylocaprate (type I): 
monoacylglycerols: 45 to 75%; diacylglycerols: 20 to 50%; 
triacylglycerols: maximum 10%. Content oí glycerol 
monocaprylocaprate (type n): monoacylglycerols: mini- 
mum 80%; diacylglycerols: maximum 2 0 %; triacylglycer- 
ols: maximum 5%. A colourless or slightly yellow, oily 
liquid or soft mass. Practically insoluble in water; very 
soluble in alcohol; heely soluble in dỉchloromethane.

P ro fi‘/e
Glyceryl monocaprylocaprate, a mixture of glyeeryl caprate 
and glyceryl caprylate (p. 2562.3), is a glycerol ester 
nonionic suiỉactant (p. 2164.2). It is used as a solubiliser and 
emulsiĐer in pharmaceuticaỉ preparations.

Giyceryl Monolinoleate
Glicertn-monollnoleát; Glicerol, monolinoleăto ệte; _GỊỊcerpfto i 
monolinoleatas; Glycerol Monoỉinoleate; GlyGérol, monp-i; 
Ịinoléate de; Glyceroli monollnoleas; Glyceiól4TÌqỊrólWắ î 
Glycerolmonolinoleat; Glyceryl Odadecádienoa^Ợỵịẹ^Ị 
llmonolinoleaatti; Linoleóylglycerol; ‘ Monõliọofelộr,Ị 
rnnuepvtnMOHonnHoneaT 
CAS— 26545-74-4. . '
um  —A763AXỊ84L ' V - \

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Em. 8 : (Glycerol Monolinoleate). A mixture of 
monoacylglyceròú, mainly mono-oleoylgiycerol and mono- 
UnoleoylglyceroL with variable quantitíes of di- and 
triacylglycerols. It contains 32 to 52% of monoaeylgly<*ro^  
40 to 55% of diacylglycerols, and 5 to 20% 01 
tríacylglycerols, obtained by partial glycerolysis of vegẹtable 
oils mainly containing triacylglycerols oi llnoldc add. A 
suitable antoxidant may be added.
Amber, oily Iiquids vvhich may be partíalỉy sobdihed at room 
temperamre. Practically insoluble in vvaten heely soluble in 
dichloromethane. Store in ainight containers. Protect fro® 
UghL ^  ■
USNF 31: (Glyceryl Monolinoleate). A mixture oí 
monoglycerides, mainly glyceryl mono-oleate and gly4*1̂  
monolinoleate, with variable quantities of diglycerides an 
triglycerides. It is obtained by paitial glycerolysis 0 
vegetable oil that consists mainly oi triglycerides of linoleic 
add. It contains 32 to 52% of monoglycerides, 40 to 55% 0
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diglyceiides, and 5 to 20% oi triglycerides. A suitable 
antoxidant may be added.
Amber, oily liquỉds that may be partially solidỉSed at room 
temperatote. Practìcally insoluble in waten ĩreely soluble in 
diđdoromethanẹ; solúble ỉn tetrahydroỉúran. Store in 
airtight conĩainers.

ProỊiỊẹ
Glyceryl monolinoleate is a glycerol ester nonionic 
suríactant (p. 2164.2). It is used as an emulãỉying and/or 
solubilising agent.

Glyceryi Mono-olecrte

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Bur. 8: (Glycerol Mono-oleates). Mixtures oỉ 
monoacylglycerols, mainly mono-oleoýlglycerol, with 
variable quãntities of di- and triacylglycerõls. They are 
defineđ by the nominal content oỉ monôacylglycerols and 
obtáined by partíal glycerolysis oỉ vegetable õils mainly 
containing triãcylglycérols oỉ-oleic atíd, or by esteriAcation 
oỉ glycerol by ôlẽic add. Asuitable antoxidant may be 
added.
Amber, oily liquỉds which may be partỉally solidihed at room 
temperature. Practícally insoluble in water; freely soluble in 
dicùoromethane. Storê in alrdght containers. piotect from 
light.
USNF 31: (Gỉyceryl Monooleate). A mixture of mono- 
glycerides, mainly glyceryl mono-oleate, with variable 
quántities of di- and triglycerides. It is obtained by paitial 
glycerolysis of vegetable oQ that consists mainly of 
triglỵcerides of oleic add, or by esterihcation of glycerol 
with oleic add of vegetable or animal origin. It is deSned by 
the nominal content oỉ monoglycerides. A suitable 
antoxỉdant may be added.
Amber, oily liquids that may be paitíalỉy solidihed at room 
temperature. Practically insolublẽ in vvaten íreely soluble in 
dỉchloromethane; soluble in tetrahydroỉuran. Store in 
airtight containers.

Proíiịẹ
Glyceryl mono-oleate is a glycerol ester nonionic suríactanl 
(p. 2164.2). It has siĩTiilar properties and uses to glyceryl 
monostearate or seư-emulsưying glyceryl monosteaiate 
(below).

Glyceryl Stearates
ữ^^dXỀèdecariồares; Glycerol Stearates; Stearoylglycer-

Glyceryl Distearcrte
'® ẫ^ r^ fg 1̂ ếoir"Glicèrin-dl2 tèárát; Gliceròl, diestearato 
dei^liệerổÍio^ distearatas; Glyeerol .Distearạtẹ Glycérol, 
diíéarate-lịdeL^ịlyceroldistearat Glyceroí-distèaĩát; Glýceroli' 
distếa^GlÌỵserDlrdistearaatti; í/inũepi-ưiAnCTeapaT.

' -
’ - v v .  ■■

Pharmaeopoeias. In Eur. (see p. vii). Also in USNỈ.
Ph. Bm. 8: (Glycerol Distearate). A mixture oỉ diacylglycer- 
ols, mainly distearoylglycerol, with vaiiable quantitìes oỉ 
mono- and triacylglỹcẽrols. It contains 8 to 22% o{ 
monoacylgỉyceroỉs, 40 to 60% oỉ diacylglycerols, and 25 to 
35% of ơiacylglycerols. obtained by partial glycerolysis of 
vegetable oils containing triacylglycerols oỉ palmitic and 
steadc add ơr by esterihcatìon oỉ glycerol with steaiic add. 
The íatty addỉ may be of vegetable or animal oiigin.
A hard, waxy mass or powder, or white or almost white, 
unctuous ũakes. Piactically insoluble in waten paitly 
soluble in hot alcohob soluble in dichỉoromethane. M.p. 50 
degrees to 60 degrees (types I and n) or 50 degrees to 70 
degrees (type m)7
USNF 31: (Gỉyceryl Disteaiate). A mixture oỉ diglycerìdes, 
maỉnly glyceryl đisteaiate, with variable quantities oỉ 
monoglycerides and triglycerides. It contains 8 to 22% oỉ 
monoglycerides, 40 to 60% of diglycerides, and 25 to 35% 
oỉ ữiglycerides. It is obtained by partial gỉycerolysis oỉ 
vegetable oS that consists mainly oỉ triglycerides oỉ palmitic 
or steaiicadd or by esteiihcation oỉ glycerol vvith stearic 
add. The íatty adds may be oỉ vegetable or animal origin.

Hard, waxy mass or powder, or vrhite or almost white Hakes. 
Insoluble in waten partly soluble in hot alcohol; soluble in 
dichloromethane and in tetrahyđrohuan. Store in aỉrtỉght 
contaỉners.

Pharmacopoeias. In Eur. (see p. vii), In t, and Jpn. Also in 
USNF. Br. also indudes Seư-emulsưyỉng Glyceryl Mono- 
stearate.
Ph. Eur. 8: (Glycẹrol Monostearate 40-55). A mixture of 
monoacylglyOTols, mainly raonostearoyíglycerol with 
vaiiable quandties of di- and triacylglycerols: It contains 
40 to 55% of monoacylglyceroìs, 30 to 45% of 
diacyĩglycerols, and 5 to 15% of triacylglycerols, obtained 
by partial glycerolyỉis of vegetable oils mainly containing 
triacylglycerols oỉ pahnitíc or stearic add, or by esteriOcation 
of glycerol with steaiic add. The íatty adds may be of 
vegetable or animal origin.
A white or almost white, hard, waxy mass or unctuous 
poivder or Oakes. Practically insoluble in waten soluble in 
ãlcohol at 60 degrees. M.p. 54 degrees to 66 degrees.
USNP 31: (Glyceryl Monostearate). It contains not less than 
90% of monoglycerides oí saturated íatty adds, chieAy 
glyceryl monõstearate (C2|Ktì0 4  = 358.6) and glycerỹl 
monopalmitate (C|»Hjj0 4= 330.5). It may contain a 
suitable antoxidant.
A vvhite to yellovróh wax-like solid, beads, Aakes, or powder 
with a slight, agreeable, ỉatty odour. M.p. not below 55 
degrees. Insoluble in water but may be dispersed in hot 
vvater with the aid of a small amount of soap OI other 
suitable suiỉactant' soluble 1 ỉn 10 oỉ chloroíorm. 1 in 100 of 
ether and oỉ methyl alcohol 1 in 33 o( isopropyl alcohol; 
dissolves in hot organic solvents su ch as alcohoL acetone, 
mineral or fixed oils, and benzene. Store in airdght 
containers. Protect from lighL
BP 2014: (SeU-emulsiỉyỉng Glyceryl Monostearate). A 
mixture consisting prìndpally of mono-, di-, and tri- 
glycerides of stearic and palmitic adds, and o ỉ minor 
proportions of other fatty adds; it may also contain &ee ỉatty 
adds, &ee glycerol and soap. It contains not less than 30% 
of monoglycerides. not more than 7% of free glyceroL ánd 
not morẽ than 6% of soap, calculated as sodium oleate, all 
calculated with relerence to the anhydrous substance.
A white to cream-coloured. hard, waxy solid vvith a faint 
íatty odour. Dispetsible in hot vvater soluble ìn hot 
dehydrated alcohol and in hot liquid paraffìn; soluble in hot 
vegetable oils. but may give turbid Solutions at concentra- 
dons be!ow 20%.

Incompcrtibility. Because of the presence oỉ soap, seU- 
emulsiíying glyceryl monostearate is incompatible with 
adds and hỉgh concentrations of ionisable salts, hard 
vvater, caldum compounds, ãnc oxide, and oxides of 
heavy metals.

Glyceryl Palmitostearate
Glicerol, palmitoestearato de. - —
Amixture of nioiio-, di-; ầnd triglỹcerides òf CI6 and c 18 fatty
a d d s : i ;-;:. , ^  >. ; :■••••..7'
'ơữ  — 8067-32-1; 68002-7-T-l (06-18 glycendes).
UNIị r -  GSY51Ọ183C. ,

PrọỊiỊẹ
Glyceryl stearates are glycerol ester nonionic suiỉactants 
(p. 2164^). They indude a range of mixtures oỉ glycerol 
mono-. di-, and tri-esteĩs with palmỉtic and steaiic adds and 
aie used as emulsihers and stabilisers in phaimaceutỉcals, 
ỉoods, and cosmetics. They also have emollient propertỉes.

Glyceryl monostearate ỉs used as an emulãtying agent, 
emollient, and tablet and capsule lubricahL It is a poor 
water-in-oil emulsiAer but is a useỉul stabiliser of water-in- 
oil and oil-in-Tvater emulsions and can be ỉnduded in 
prepaiatìons íor intemal or extemal use. A sdí-emulsiỉying 
fonn, vvhich contains a small amount oí soap or other 
suríactant, is also available. This can produce sadsỉactory 
oil-in-water emulsíons and is used as an emulsifier for oils, 
fats, solvents, and waxes in the preparation oí bases of the

non-emulsiSed, emulsiAed, and vanishỉng-cream types. Ít is 
not intended for intemal use and aquẽotis prepãratíons 
containing it should also contain a preservadve tô prevent 
hingal or bacteỊial grovvth.

Glyceryl distearate and glycexyl tristearate (tristearin; 
oỉstearoylglýcerol) have sữnilar propertíes and uses to the 
monostearate. Glyceryl palmitosteaiate iỉ used màinly as a 
dỉluent, lubĩỉcant, and modỉhed-release agent for tablets 
and capsuỉes.

GiycofuroỊ

Descriptìon. Glycohirol is a dear, colouriess, almost 
odourlẹss liquid. Wt per mL about 1.08 g. B.p. 80 degrees to 
100 degrees. Incompatible wỉth oÉdismg agents. Store 
tmder nltrogen in airtight containers. Protect &om lỉght

Proỉỉle
Glycoíurol is used as a phaiinaceutìcal solvent ỉor injections.

Green s

Usẹs
Green s  is a syntheúc triarylmethane dye used as a 
colouiing agent in medidnes, cosmetics, and ỉoodstuãs. 
Strips impregnated with green s  are used to stain the comea 
to detect abnonnalities.
Reíerences.

ỉ .  Bem tseD  DA, a  a i  R d ia b ỉỉ ỉty  o f  g rađ ỉn g  U ssu n ỉn e  g ree n  GDĩýonctỉval 
staỉnmi. Comtủ  2006; 23: 695-700.

2. Korb DR, et ếL Ad evahutỉoa of the eScsqr aỉ Ỉhỉorescdn, rose bengaỉ, 
Bssamise green, and a new đ ỵt mỉxture ỉor ocular surỉace staỉnỉng. Eyt 
Coniđtí U m  2008; 34  61-4.

3. Machado LM. et a i Staỉning pattems ỉn dry eye syndrome: rose bengal 
veisuỉ ỉỉssamhìC greeiu Cữrnea 2009; 28:732-4.

Adverse Effects
Studies in animals indicated that there is some absoiptìon oỉ 
green s and caecal enlargement but it was conáderèd that 
there is a very large maigin of saíety berneen the highest 
estimated human intake of green s  oí 130micrograms daily 
and the level at which changes were seen in animaĩ studies 
(500mg/kg daily). It was recommended that the use of 
green s  in food is acceptable.1

1. MAFP. Food advtsory committec ũnai repoit on the review of the 
cokmrtag mauer in ỉood TCgulatìotu 1973. FdAOREPf4. London: HMSO, 
1987.

P r e p a r a t i o n s

Proprietory Praporaliore (details are given in Volume B)

Single ingredient PreporoHoiìí. USA: Green Gio.

Guaraprolose irtNNi
Gụar- Giiin,Hydfc»cyprópyỉ Ethec^uaraprõlosạ; Guầraprób*’ 
sum; HP-Guár; Hydrroýpropyí .Guan 2-Hydroxypropỹl' Guat 
Gurr :̂HydrũKyjạrọpyls Gi&j-Gum^rwpoKCMnpGniw ;fýa’p;:'

" , 7  ' ' l '  '  ■ , t
, (í T*6)rD-i>í(3alằótôpỷraỗcK1r*4^p-D-mannopyranan-: 2-.Í 
t ^ r o k ^ r p p ỹ ] :  ữ ệ ể fJ r  í?'l

C tí — 39421-75-5? _ t 4

Profìle
Guaraprolose is a nonionic thickening agent derived from 
guar gum (p. 475.1) that is used in eye đrops ỈOT the 
management of dry eye conđitions. It also used in slrin and 
haữ care Products and has many industrìal applications.

The Symbol t  denotes a preparatìon no longer acdvely marketed
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Reíerences.
I. Peaicek le ta l. Hydroxypropyỉ-guar geỉỉable lubricant eye drops for dry 

cye treatment. Experỉ Opin Pharmacother 2008; 9; 1431-6.

P r e p a r a t í o n s

Proprietary Praparaiians (details are given in Volume B)

Sỉngie-ỉngradient PreparatioTO. Ger.: Systane: IrL: Systane; UK: 
Systane.

Muhi-ingreclient PreporoHons. Braz.: Mirugell; Chile: Systane; 
Fr.: Lubri-Mucal' Systane: ItaL: Systane; Singapore: Systane; 
Thai.: Systane.

Hard Fat
Adeps Neutralis; Adeps Soỉidus; Glicéridos semisintếticos 
sólidos; Glycérides hémi-synthétiques solides; Glycérides 
Semi-synthétiques Solides; Grasa sólida; Hârdlett; Hartíett; 
Kietieji riebalai; Kovarasva; Massa Estearínica; Neutralíett; 
Sálárd zsín Thjszcz obojẹtny; Tuk auỉený; ĨBẽpAbiii >Knp. 
UNII —  8334LX7S21.

Pharmacopoeias. In Eur. (see p. vii) and Int. Also in USNF. 
Ph. Eur. 8 : (Hard Fat). A mixture of triglycerides. 
diglyceridcs. and monoglycerides obtained either by 
esterification of fatty adds of natural origin with glycerol 
or by transesterilication of natural íats. A white or almost 
white, waxy, brittle mass. M.p. 30 degrees to 45 degrees; it 
does not differ by more than 2  degrees hom the notninal 
value. Practically insoluble in vvaten slightly soluble in 
dehydrated alcohol. When heated to 50 degrees, it melts 
giving a colourless or sỉighdy yeilowish IiquicL Protẹct from 
light and heat.
USNF 31: (Hard Fat). A mixture of glycerides oi saturated 
fatty acids. A vvhite mass, almost odourless and ỉree hom 
randd odour. and greasy to the touch. M.p. is between 27 
degrees and 44 degrees and does not diííer by more than 2 
degrees from the nominal value. The melted substance iỉ 
colourless or slightly yellovvish and íorms a vvhite 
emulsion when shaken with an equal amount of hot 
vvater. Practically insoluble in vvaten slightly soluble in 
alcohol; heely soluble in ether. Store in airtight containers 
át a temperarure 5 degrees or more below the melting- 
point.

Pro/ịVe
Hard £at is a name applied to a range of bases with varying 
degrees of hardness and diỉỉering meỉting ranges used for 
the preparation oí suppositoríes and vagúiaỉ pessaries. Hard 
fat is alỉo used in some topical preparations.

Hard Paraffín
Cera đe paraíìna; Cera de petróleo; Hard VVax; Hartparaffìn; 
Kietasis paraAnas; Paraiĩ. Dur.; Paraffin; ParaíRn, fast Paraffin 
Wax; Paraffìne solide; Paraflfìnum Durum; ParaffìnuiTV 
solidum; ParaRịní, kiinteã; ParaRn tvrdý; Paralìna sóllda; 
Parafìna State; Sálảrd parafFìn; TBẽpflbiíi napaỘMH.
G4S —  8002-74-1 ■
UNII —  I900E3H2ZE.

Pharmacopoeios. In Chúi., Eur. (see p. vii), Int., and Jpn. 
Also in USNF.
USNF also indudes Synthetic ParaỄũn.
Ph. Eui. 8 : (ParaíSn, Hard). A puriBed mixture of solid 
saturated hydrocarbons, generally obtained bom Petro
leum. M.p. 50 degrees to 61 degrees. It is a colourless or 
white mass. The melted substance is free bom 
Huorescence in daylight. Practically insoluble in water 
and in alcohol; freely soluble in dichloromethane. Protect 
hom light.
USNF 31: (Paraffin). A puriHed mixture of solid saturated 
hydrocarbons obtained bom peưoleum. It may contain 
suitable antoxidants. It is a colourless or white, odourless, 
more or less translucent mass shovving a crystalline 
structure, and is slightly greasy to the touch. It has a 
congeaỉing range of 47 degrees to 65 degrees. Insoluble in 
water and in alcohol; slightỉy soluble in dehydrated aỉcohol; 
íreely soluble in chloroíorm, in ether, in volatile oils, and in 
most warm fixed oils. An alcoholic extract is neutral to 
litmus. Store at a temperature not exceeding 40 degrees. 
Protect bom lighL
USNF 31: (SyntheticParaỉSn). A very hard odourless white 
wax containing mostly long-chain. unbranched, saturated 
hydrocarbons, with a small amount of branched 
hydrocarbons. The average molecular vveight may range 
from 400 to 1400. Insoluble in vvater; very slighdy soluble in 
aliphatic, oxygenated, and halogenated hydrocarbon 
solvents; slighdy soluble in aromatíc and normal paraíhnic 
solvents.

P ro/í/e
Hard pataỉBn is used mainỉy as a stiHening agent in 
ointment bases. It is also used in creams, and as a coating for 
capsules and tablets.

Hard paraíũn iỉ used in physiotherapy in the ỉotm of 
paraffin-wax baths for the relieỉ oỉ pain in inHamed joints 
and sprains.

The injection oỉ paraffins may produce granulomatous 
reacdons.

P r e p a r a t i o n s

Propriakiry Preparotioni (details are given in Volume B) 

MuhHngredient Preporations. VK: Melrose; USA: DermaPhor. 

Pharmocopoãal Pnparoliom
BP 2014: Paraffin Olntmenc Simple Ointmenc Wool Alcobols 
Ointment.

Hexachloroethane
Carbon Hexachloride; Heksakloorietaani; Hexachloorethaan; 
Hexachlorethan; Hexachloroéthane; Hexadoroetano; Hex- 
adoruro de carbono; Hexadoruro de etano; Hiiliheksakloridi; 
Perchloorethaan; Perchloroethane; Perdoroetano; Perkloor- 
ietaani; reKcaxnopaTan.
CA=236.7  
CÀS — 57-72-7.
UNII —  G30K3QQT4J.

P ro ỉịlẹ

Hexachloroethane is a chlorínated hydrocarbon used in 
industry as a solvent. Eye ừritation and photophobia have 
resulted from industrial exposure to the vapour. It vvas 
íormerly used in veterìnary medidne as an anthelmintic, 
but has been superseded by less toxic drugs.

n-Hexane
n-Esano; n-Heksaani; n-Heksan; n-Heksáns; n-Hekzan; n-Hexà; 
n-Hexaan; n-Hexan; n-Hexán; n-Hexano; Hexano normal; 
Hidruro de hexilo; H-reKOH.
Q H i«= 86.18  
CAS— 110-54-3.
UNII — 2DDG612ED8.

Descriptíon. n-Hexane is a colourless, ũammable, volatile 
lỉquid with a laint odour. w t per mL about 0.66 g. B.p. about 
69 degrees. Store in airtight containen.

Uses
n-Hexane is widely used as an industhal solvent, as a 
solvent in glues, and as an exưaction solvent ìn food 
processũtg.

Adverse Effecfs
Ít-Hexane iỉ ìrtitant. Acute exposure to the vapour may 
result in CNS depression with headache, drowsiness. 
diztiness, and in severe cases unconsdousness. Chronic 
o c c u p a tio n a l e x p o su re  a n d  a b u se  o f  R -h e x a n e  h a v e  b e e n  
assodated with the development oỉ peripheral neuropa- 
thies. n-Hexane is a constituent of some adhesives and may 
be ũnplicated in volatile substance abuse (see under 
Toluene, p. 2216.3). Some adverse eííects of petrol have 
been attributed to its content of n-hexane.

S e fe re n c e s .
1. Health asd Saíety Hxecudve. ff-Hexane. Tữxừitỵ Revừw 18. Loodon: 

HM50.Ỉ987.
2. WHO. n-Hexane. EnvinmmenUi Heaìth Critiriầ 122. Geneva; WHO, 1991. 

Avaỉlable au http://wwwóncheat.ỡrg/documents/ehc/ehc/ehcl22.hun 
(accessed 30/06/04)

3. WHO. ff<Hexane heahh and saỉery guide. ỈFCS Health and Sđfety Guide 59. 
Genera: WHO, 1991. Availabỉe au hnp://www.inchem.org/docu(nenu/ 
hsg/hsg/hsg059.hun (accessed 30/06/04)

Sfeds on ihe nervous System. There have been many 
reports oi peripheral neuropathy attributed to the abuse 
o l  and occupational exposure to, n-hexane, although 
symptoms tend to be milder in the laner. 1 Teưaplegia has 
occurred in severe cases. There is typically a dinical dete- 
rioration several weeks aíter exposure followed by a slow 
recovery which, in severe cases. may not be complete. It 
has been ỉuggested that methyl ethyl ketone potendates 
the peripheral neuropathy induced by n-hexane. Occupa- 
đonal exposure to n-hexane has also been assodated with 
nranial nerve neuropathy.

Paridnsonism in a leather worker, possibly assoóated 
with exposure to solvents, maỉnly n-hexane, has be en 
noted.2

For lurther discussion oí neurotoxiáty aỉter occupational 
exposure to solvents induding R-hexane, see under 
Toiuene, p. 2216.2.

1. LoHn Y. ChnKiic aeurological toxidty assodated wtth exposure to 
volatile nbsuuico. Hum Twàal 1989; 8; 293-ỈOO.

X Praoli G. It al. Parkinsonism due to n-hexane exposure. Ltuua 1989- ib 
874.

Pharmacokinetics
n-Hexane is absorbed aíter inhalation and to a limỉted 
extern through the skin. Oxidatíve metabolites, indudỉng
2,5-hexanedione are excreted in the urine largely as 
conjugates. Some unchanged R-hexane is excreted Via the 
lungs.

Hexylene Glyeol
Hexilenglìcol; reKCM/ieHrnMKO/ib.
2-Methyl-2I4-pentánediol.
C 6 H ,Á = 1 1 8 Ì
CAS — 107-41-5.
UNII — KEH0A3F75J.

Pharmocopoeias. In USNF.
USNF 31: (Hexylene Glycol). A dear. colourỉess, viscous 
liquid. Absorbs moisture when exposed to moist aứ. 
Misdble vvith vvater and vvith many organic solvents 
induding alcohol, acetone, chloroíorm, ether, and hexanes. 
Store in airtight containers.

Profì/e
Hexylene glycol has properties súnilar to those of propylene 
glycol (p. 2205.2). It is used as a solvent and humectant

P r e p a r a t i o n s

Proprìdory Praparoliom (details are given in Volume B) 
Muk-ingradient Praparationỉ. USA: Bodi Kleen.

Hydrogenated Polydecene
E907; Hydrogenated Polydec-l-ene; Hydrogenated Poly-a- 
olefin; INS No. 907; rMflporeHM3uposaHHbiỉí nojiMfleụeH. ■ 
CAS — 68037-01-4.
UNII —  U333RI6EB7.

Pharmacopoeias. In USNF.
ƠSNF 31: (Hydrogenated Poíydecene). A mixture of 
saturated, synthetic hydrocarbons in the range CỉoHu  to 
CtoHMi, made hom direct oligomerisatìon of 1-decene (Cio 
alpha olefin). The oligomer mixture may be distilled to 
hactions o{ a suitable calculated viscosity and hydrogenated 
to reach saturation, or it may be hydrogenated to readi 
saturation and then dỉstilled to the desired viscoáty. It may 
contain a stabiliser. A dear, colourless, odourless, tasteless 
liquid. Vety slightly soluble in water. Store in airtight 
containers.

P r o f i ‘/ ẹ

Hydrogenated polydecene is used as an emollient, mainly Ịn 
cosmetic preparadons. It is also used as a coating agent in 
the (ood industry.

Hyetellose itiNNỊ
Hidroksiettlcelỉùiloã; HidroxietilGellulós Hidroxietìlcelutosa; 
Hydroksietyyliselluloosa; Hydroksyetyloceluloza; lflydrqxịétỉ%Ị 
céllulosa; Hydroxyethyl Cellưlose; Hyđtoxjrethyfcellụrọ^, 
Hydroxyéthylcellulose; Hydroxyethylcellulosum; Hyétẹilo^ẹ;, 

.Hyetetlósuní; Hyetelosa; Idrossietilcéllulosa; rneT3nno3a. ; ì  
CÁS — 9004-62-0
UNH — 8136Y38GY5 (hyetellose (140 cps àt 596)1 ^

NOTE. HECL is a code approved by the BP 2014 for use on 
single unit doses of eye drops containing hyetellose and 
sodium chloríde where the individual Container may be too 
smaJỈ to bear all the appropriate labelling inỉormatíon. 
Pharmocopoeias. In Eur. (see p. vtì) and In t AIso in USNP. 
Ph. Eur. 8 : (Hydroxyethyiceỉlulose). A partỉaỉly substituted 
2-hydroryethyl ether of cellulose. Various grades are 
available and are distinguished by appending a number 
indicative oi the apparent viscosity in millipascal seconds of 
a 2% solution measured at 25 degrees. A vvhite, yellowtsh- 
white, or greyish-vvhite, powder or granules. Soluble in cold 
or hot water, íorming colỉoidal Solutions; practically 
insoỉuble in alcohol, in acetone, and in toluene. A 1% 
solution in vvater has a pH oỉ 5.5 to 8.5.
USNF 31: (Hydroxyethyl CeUulose). A partially substituted 
poly(hydroxyethyl) ether oỉ cellulose. It is available in 
several grades, varying in viscosity and degree of 
substitution. and some grades are modihed to improve

All cross-reíerences reíer to entries in Volume A

http://www%c3%b3ncheat.%e1%bb%a1rg/documents/ehc/ehc/ehcl22.hun
http://www.inchem.org/docu(nenu/
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their dlsptrsion in water. It may contaỉn suitable andcaldng 
agents. A vvhite to light tan, practically odourless, 
hygroscopỉc, pơvvder. Solũble in cold or hot Water, giving 
a colloidal soludon; practically insoluble in alcohol and in 
most organic solvents. pH oỉ a 1% sọludon in vvater is 
betvveen 6.0 and 8.5.

ProỊịh .. ..
HyeteOose iỉ used ỉn phannaceutícal manuíacturing as a 
tỉudcener and stabiliser and as a tablet coadng and binđihg 
agent. Ịt is present in lubiỉcant prepaiadons for diy eye 
(p. 219Ò.1), contact lens care (p. 1730ả), and diy niouth 
(p, 2175.3).

P rep ara tio n s

Proprietary PrBpGnriions (detaiỉs arc gỉven ỉn Voỉume B)
SinybiR^vdiint PrBporalioMa Fr.: Gonỉosoỉt; Israel: Celluspan; 
Lytẽers; V-Tears; USA: Comíort Teais; TearGardt.
Md64ngredịenl Preparntions. Arg.: Hidiatagdt: China: Lé Dun 
Qing Ger.: Lubiỉcano; IrL: Minims Ardddal Tean;
Israel: Lacrìmol' V-Crima; Turk.: Gleitgelen; UK: Minims Artifi- 
dal Teais; USA: Biotene with Caldum; Mimyxt; Optimoist.

Hymetellose ỊrỉNNỊ __
? l ỉ ^ ^ | l # ì ẫ ĩ ^ l t i ĩ n ^ Ì l c e l u l p s a r v H ỷ d r o ) 7 e t K ỳ j ; M e t h ^ '

c  e | ị ụ  i 0  H M n
F|^ ft(lp^ ^ ẹgỆelíu Ịoẵ;?)^ ịhtìrọxẾrỂẹ lỊu l^ . Mẹtỵlhý̂  
? d r a ^ ^ |ẹ Ị Ìù 1 'ổ s ạ ^ e t^ ỉ ih ỵ d ro k s ìe ty ỵ l i^ l l 'u lo o s ã ;  rHM3Tẻfl-.

Pharmocopoeias. bỉ Eưr. (see p. vii). Also in USNĨ.
Ph. Eur. 8 : (Metiiylhydroxyethylcellulose; Hydroxyethyl- 
methylceHulose BP 2014). A partíally substítuted ether of 
cellulose containing methoxyl and 2 -hydroxyethyl groups. 
Vaiỉous grades are available and aie dỉstínguished by 
appenđing a number inđicadve of the apparent viscosity in 
miỉlỉpascal seconds of a 2 % w/w solutìon measured at 20  
degrees. A white, yeũovvish-vvhite, or greyish-white powder 
or granules; hygroscopic aỉter drying. Practically insoluble 
in hot water, in dehydrated alcohol, in acetone, and in 
toluene; dissolves in cold water íotming a colloidal solutíon. 
A 1% w/w solutíon in water has a pH oỉ 5.5 to 8.0.
USNF31: (Hymetellose). Apardy o-(methylated) and 0-(2- 
hydroxyethyiated) ceUulosẽ. Vaiious grades are avaỉỉable, 
labeHed with the viscosity oỉ a 2 % w/w solution measured 
at 20 degrees. A white, yellowish-white. or greyish-vvhite 
powder õr granuỉes; hygĩoscopic aỉter drying. Insoluble in 
hot water, in alcohol, in acetone, in ether, and in toluene; 
dissolves in cold vvater ĩormỉng a colloidal solutíon. pH of a 
1 % w/w solutíon in water is between 5.5 and 8.0.

PrọỊile
Hymeteũose is used similarly to other cellulose ethers, su ch 
as methylcellulose (p. 2197.3), as a pharmaceutícal 
exđpient.

P rep ara tio n s
Proprietary Preporatiom (details are given in Volume B)
Singls mgrecSent Pieparoãons. Austrữr. Cellobexon.

H y p r o lo s e  ỊriNNì

E463; Hid©ksipropircelíuliozè;: HidroxiproplỊcellulóĩ Hídrox- 
ipròpilcelutòsa; 'HydrdksiprQpyylisêllưlcxisa; Hydroxipropyi- 
^/lụỊọỉạri yyđroxýpropyT Cellulose; Hydroxyprõpylcenulose; 
HyịỊ^^pra^ceílíilọsúm; Hydròxyprópylcelulosá; Hyproỉ6-/ 
s ^ f í n j i o d o i í a /  ’ ’ 7 ‘ \

'  . . . . . .

^ ấ U i ^ Ẹ y ữ t T ô ĩ - l ĩ ’ ỊỊhyprolose); 2165RÉÓK14 (hydroxypropy! 
^ đ ỡ s e r ^ ỉu b s tìử te d ) : ^  - -'Z

Pharmacopoeias. In ơtm ., Eur. (see p. vii). ỉn t, and Jpn. 
Also in USNP which has two separate monographs, ỉor 
Hydroxypropyl Cellulose and for Lotv-substìtuted Hydro- 
xỹpropyl céilulose.
Ph. Eur. 8 : (HydroxypropylceUulose). A partíally sub- 
sdtuteđ 2-hydroxyprợpyl ether of cellulose. Various grades 
aie available and may be distinguiỉhed by appending a 
number indicative ot the apparent viscosity in millipascal 
seconds crf a 2 %w/w solution measured at 2 0  đegrees. 
Whỉte or yeDowỉsh-white, granules or powden hygroscopic 
aíter drying. Soluble ỉn cold water, in dehydrated alcobol, in 
gladal acetic add, in methyl aỉcohol. in piọpylene glycol, 
and in a mirture of 10 paits methyl alcõhoĩ and 90 parts 
dichloromethane, íonning coDoidal Solutions; piacdcaHy 
insoluble in hot water, in ethylene glycol and ỉn toluene;

sparingly soluble or slightly soluble in acetone. A 1% w/w 
soludon in water has a pH o ỉ 5.0 to 8.5.
USNP 31: (Hydroxypropyl Cellulose). A partially sub- 
sútuted poly(hỹđroxỹpropyl) ether oỉ cẽllulosẽ. When diỉed 
at 105 degrẽes for 1 hôur, ít contaỉns not more than 80.5% 
of hydrorypropoxy groups. It may contain not more than
0.60% oỉ siỉica or other suitable anticaking agent. Awhite to 
cream-colouied, practicaUy odouiiess, grãnular solỉd or 
powder, hygroscopic aíter diying. Solublẽ in cold water, ỉn 
alcohol, in chloroíonn, and in propylene glycoL giving a 
colloidal solutìon; insoluble in hỡt water. pH oĩ a 1% 
solution in water is between 5.0 and 8.0.
USNP 31: (Low-Substituted Hyđroxypropyl Cellulose). It 
contains not less than 5.0% and not more than 16.0% oỉ 
hydroxypiopoxy groups. A white to yeQowỉsh-white, 
practỉcally odourless, hygroscopic Sbrous or granular 
powder. Practically insoluble ỉn dehydrated alcohol and in 
ethen dỉssolves in a solutíon of sodỉum hydroxide (1 in 1 0 ) 
and produces a viscous soludon; swells in water, in sodium 
carbonate, and in 2N hydrochloric add. pH oỉ the 
suspension obtained by shaldng l.Og wlth lOOmL oi 
water iỉ between 5.0 and 7.5. Store in airdght containers.

Usẹs and Administratỉon
Hyprolose is used in phaimaceutícal manuíactuiing in the 
SỊm coatìng oỉ tabỉets, as a tablet exdpient, as a thidcener, 
and in microencapsuladon. It is used as an emulsiher and 
stabiliser in the ỉood industry.

Hyprolose iỉ also used as a modỉãeđ-release solỉd 
ophthalmỉc insert in the management of dry eye 
(p. 2190.1).

Adverse Effects
Hyprolose used as a solid ocular ữisert may result in blurred 
Vision and ocular dỉscomỉort or irritatíon, induding 
hypersensitivity and oedema oỉ the eyelids.

Hypersensilivtty. Alỉergic contact dennatítís was Tepoited 
in a padent. assodated with the hyprolose present in the 
reservoir layer of a transdermal estradiol patđL1

ỉ . Schwarcz BK. ơendennỉng WE. Aỉỉergỉc craiacỉ demutỉtỉs ừom 
hydroxypropyl cdluỉose ỉs * tnnsdexmal esưađiol patdL Cortíad
Dmtuưũu 1988; 18:106-7.

P rep ara tìo n s

Proprietary Preporntiom (details aie given in Voluxne B)

Singlê ngrecBenl Prcparations. CatuuL: Lacdsert; Fin.: Laaỉ- 
sertf: Fr.: Lacnsett; India: Homex; Ncth.: Lacrisent: SweeL: 
Laarisent; USA: Lacrisert.

PhormoeDpoeiol Preparotioca
USP 36: Hydroxypropyl Cellulose Ocular System.

Hypromellose /SAN, riNNỊ 
E464; tìidroxlpropilrhetỉlcelulo^Hiprorr>eiiòzè; Hipromẹlíộzf 
Hịpromelọsi Hiprọme|oz HPMC;. Hỵdrỏxỵpropyl Methypỉ 
ceịlulose; . Hydrrop^propylmethyỊcellúltKẹ; HỵprọmẹỊloosí;. 
'Hỹprórrieiiós; Hypromellósum; Hỳf3romeíoa; Hyprómelozá; 
Methy) Hydroxỹpropyl Celíulose; Methylcellulosé Propylene 
Glycol Ether; Methylhydroxypropylcellúlose; Methylhydrox- 
ypropylcelíùlosum; rniịp0Men/KJ3a.
CAS — 8063-82-9; 9004-65-1 
ATC —  S01KA02 ■
A K  m  — Q50ĨKA02 
UNII — 3NXW2SV3WO.

NOTE. HPRM is a code approved by the BP 2014 for use on 
single unit doses of eye drops containing hypromellose 
where the individual Container may be too smaỉl to bear all 
the appropríate labelling inĩormatíon.
Pharmacopoeias. In Chitu. Eur. (see p. vii), InL, Jpn, and us. 
Ph. Eur. 8 : (Hypromellose). A methyl and hydroxypropyl 
mixed ether of cellulose It contains methoxy and 
hydroxypropoxy groups coníorming to the limits for the 
types 1828. 2208, 2906, and 2910, calculated on the dried 
basis (see Labelling, belovv). A vvhite, yellowish-whjte, or 
greyish-tvhite powder or granules; hygroscopic after drying. 
Dissolves in cold water, ỉoiming a colloidal solutíon; 
practìcally insoluble in hot water, in dehydrated alcohoL ỉn 
acetone, and in toluene. A 1 % w/w solutíon in water has a 
pH oi 5.0 to 8.0.
USP 36: (Hypromellose). A methyl and hydroxypropyl 
mixed ether oỉ celỉulose It contaỉns methoxy and 
hydroxypropoxy groups conỉòrming to the limits for the 
týpes 1828, 2208, 2906, and 2910, calculated on the diied 
basis (see Labelling, below). A white to shghdy oỉf-white 
Bbrous or granular povvder. Swells in water and produces a 
dear to opalescent, viscous. colloidal mixture; insoluble ỉn 
dehydrated alcohol, in chloroíorm, and in ether.

LobelEng. In Europe, grades oỉ hypromellose aie dỉstin- 
guỉshed by appending ã  number indỉcatỉve oỉ the apparent 
vỉscosity in millipascal seconds of a 2 % w/w solutíon mea- 
sured at 20 degrẽes (e-g. hypromellose 4500). In the USA, 
they are distinguished by appending a number in which 
the fiist 2  dlgits represent the approxỉmate percentage 
content ot medioxy groups, and thê third and ỉóuith dỉghs 
the approximate percentage content of hydroxypropoxy 
groups.

USNF 31: (Hypromellose Acetate Sụcdnate). A mixtúre of 
acetic add and monosucdnic add esters of hypromellose. 
white to yellowish-white, slỉghtly hygroscopic, povvder or 
pills. It is odourless or has a íaint, acetic add-like odour. 
Practìòally insoluble in water, in dehydrated alcohol in 
xylene, and in n-hexane. Dissolves in IN sodium hydroxide. 
Addition of a mixture of dehydrated alcohol and 
dỉchlorpmethane (1:1) or oỉ acetone, pròduces a dear or 
tuihid viscous llquid. Store in tight containers.

Hỵpromellose Phthalate/SANM, HNNMI 
Pọ|ẩV h>prO T Ịe|p^feiãtttịdẹ 'Ệ rđỊW pppíỊ^tí^SoẩÌ 
f ta la tO 'd e  h iprom élosa7H iprom eljozès:fta ìa ãsrH lp m cn ẹ llỏ z r 
-fta!áb ': H iprom elosa;-. ítelãtoíde^ihlPỉiỊKiPỊi-bẶclrtSộíịprâ^gỳls 
M ethy lce llu lose '-Phthâíate;- ĩ^ r o m d ld ò s i te la ầ t t ị^ H ^ p r o - : -  
m ello se , P h ta la te  t f ;  H y p tcm e llo sep h tíĩà Ị^ ld y p ĩb T O ÌIo s íta íí 
‘ỉap: H ỵprom ellổsi'  • p h r a |ạ ^ .- M e th y jH ỳ g f ô ^ 9 to ^ f e Bulosei. 
ph thala tẹ ; tM eứ iy lh y d ro x y p ro p y lc e ítũ lo S íĩh th à ỉa s í-d ịĩn p c p ' 
MénnÒ3H ® i ã n a r /  ’• '-1  ’  1
CAS— M S t e t - r ’' -  -  " '  '"  '
Pharmocopoeias. In Eur. (see p. vB) and Jpn. Also in USNF. 
Ph. Eur. 8 : (HypromeHose Phthalate). A monophthallc atid 
ester of hypromellose containing methoxy, 2 -hydroxypro- 
poxy, and phthalyl groups. It contains 21.0 to 35.0% oỉ 
phthalyl groups calculated with reỉerence to the anhydious 
substance. White OT slightly oữ-white. free-flowing Hakes or 
a granular povvder. Practìcally insoluble in tvater and in 
dehydrated alcohol' very slightỉy soluble in acetone and in 
toluene; soluble ỉn a mixture of equal vólumes of acetone 
and methyl aỉcohol and oỉ dichloromethane and methyl 
alcohol. Store in ahtight containen.
USNP 31: (HypromeQose Phthaỉate). A monophthalic add 
ester of hypromellose. It contains methoxy, hydĩoxypro- 
poxy, and phthalyl groups. It contains 21.0 to 35.0% of 
phthalyl grõups, cãkũlated on the anhydrous basis. Store in 
airtight containets. A white, odoutỉess, powder or granules. 
Practically insoluble in water, in dehydiated alcohol and in 
hexane; produces a viscous solution in a mixtuie oỉ 
dehydrated alcohol and acetone (1:1), or in a mixture of 
methyl alcohol and dichloromethane (1:1); dissolves in IN 
sodium hydroxide. Store in aỉrtight containers.

Labelling. Diílerent grades of hypromellose phthalate in 
the USA are distinguished by appending a number in 
vvhich the flrst 2 digits represent the approximate percen- 
tage content of the methõxy groups, the next 2 digits the 
approximate percentage cointent oi hydroxypropoxy 
groups. and the last 2 digits the approximate percentage 
contẽnt of the phthalyl grõups. Anõther System of nomen- 
dature involves appending a number which indicates the 
pH value (X 10) at which the polymer dissolves in aqueous 
buíỉer Solutions; letters such as s  or F may also be used to 
inđicate grades ol high molecular-weight or small partide 
size respectively.

Profíle
Hypromellose has properties similar to those of methyl- 
ceỉlulose (p. 2197.3). It is used in phaimaceutícal 
manuíacturing for Slm-coating tablets, as a tablet binder, 
as a modiíĩed-release matrix, and as an emulsiBer, 
suspendỉng agent, and stabiliser in topical gels and 
ointments. Hypiomellose may also be used as an emulsifier 
and stabiliser in the food industry.

Eypromellose acetate sucdnate and hypromellose 
phthaiate are used as coating agents, partículady ỉor 
entetic-coating of tablets and granules and ỉor the 
preparation oỉ modiBed-telease granules. They may also 
be used in Glm coating and as a coatìng to matk the 
unpleasant taste of some tablets.

HypromeUose is widely used dinically in  ophthalmic 
Solutions; it is pieỉerred to methylcellulose since mudlages 
oỉ hypromellose have greater darity and usuallý contain

The Symbol t  denotes a preparation no longer actively marketed
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fewer undỉspersed Sbres. Hypromellose is used to prolong 
the actioi] of medicated eye drops and, either alone or with 
other viscosity-increasing agents, in aitifidal tears prepara- 
tions íor the management of dry eye (below); Solutions 
containing 0.3 to 1% oỉ hypromellose are commonly used. 
Solutions ỉor contact lens care (p. 1730.2) and for 
lubricating artiỉidal eyes contain similar concentratíons. 
Hypromellose is also used intra-ocularly, usually as a 2% 
solution, as an adjunct in ophthalmic surgery (below) and 
concentratỉons of up to 2.5% may be used topically to 
protect the comea during gonioscopy procedures.

Hypromellose has been induded in artìfidal saliva 
preparatíons used in the management oỉ dry mouth 
(p. 2175.3), but other drugs are usually preíerred.

Dry eye. Dry eye is a chronic condiúon caused by a dis- 
turbance in tear honction. It is assodated with instability 
of the tear film covering the eye, which breaks up to leave 
dry spots rather than being maintained between blinks, 
and also with tear hyperosmolarity.

Tears consist of a slightly alkaline Ouid that is spread 
across the eye by blinking and is lost vía the lachrymal ducts 
or by evaporation. Mucus secreted by the conjunctiva ís also 
required to maintain tear Rlm stability and dry eye can 
result from reduced production of either tears or 
conjunctival mucus. Reduced tear secretion is common in 
the elderly, but also occurs in some systemic dỉsorders OT as 
an adverse effect of drugs such as those, like tricyclic 
antidepressants, that have antìmuscarínic eííects.

Tear aim instability may also result írom increased tear 
evaporation, íorexample due to comeal exposure in thyroid 
disease, or bom lid, cotneal, or other eye disorders.

The main symptoms of dry eye are discomíort, typically 
with a chronic gritty sensation, visual diỉturbances, and 
sometimes photophobia. Inílammation of the oculat suríace 
develops and, iỉ left unneated, comeal ulceratíon and 
eventual loss oỉ sight may occur. Kecatoconjunctivttis sicca 
is sometìmes used as a synonym for dry eye1 but may also 
reỉer to the comeal inílammation that results from severe 
dry eye in Sjõgren's syndrome (see belovv).

Treatment of dry eye is mainly symptomatíc. 'Artỉfitíal 
tears' preparations are the mainstay oỉ therapy1'5 and are 
generally based on lubricating or viscoslty-Lncreasing 
agents, although some also contaúi electroỉytes similar to 
those lound in natural tears. Eye drops containing 
hypromellose or other cellulose ethers (cannellose, 
hyetellose, methylcellulose), guaraprolose, polyvinyl 
alcohol. or povidone are vvidely used. Catbomer, in liquid 
gel lormuỉatíons, and ointmentỉ containing soft or liquid 
paraữins are also used. A systemaóc revievv4 found no 
evidence that any type oỉ artíũcial tear or ocular lubricant 
was markedly better than others. Ointments have a longer 
duration of action than drops, but tend to blur the Vision 
and are most suitable for use at night. Drops should be used 
as ừequently as required, up to hourly or more often u 
necessary. Frequent use of eye drops may cause sensitivity 
to the preservatỉve, in which case preservative-free 
preparations shốuld be considered. An altemative in 
padents needing very ừequent instillation oí drops is a slotv- 
release ophthalmic insert of hyprolose.

Another approach to ưeatment is to reduce tear loss, for 
example using moisture-retaining glasses or contact Ienses. 
Punctal ocdusion wlth gelatin rods or collagen implants 
blocks tear oudlovv and may be used diagnostically or for 
treatment. Drugs Chat stimuỉate tearproduction oralter tear 
composition have also bcen tried; these indudc diqualosol, 
ecabet, icomucret (15-HETE), and rebamipide. Mucus 
build-up due to reduced tear production may respond to 
topical mucolytỉcs su ch as acetylcysteine or bromhexine. In 
severe dry eyẽ use of autologõus se rum eye drops may be 
eHective; surgical procedures may be necessary in some 
patients.

Dry eye ís increasingly being recognlsed as an inỉlamm- 
atory disorder and topical immunosuppressants and 
anti-inflammatory drugs have been investigated. Topical 
ddosporin may be of benefit in some patients with 
keratoconjunctivitis sicca,7-* and short-term topical corú- 
costeroids have also been used. Tetracydines may be 
eữective vvhere there is inAammatìon of the Iipid-secreting 
meibomian glands in the lid margứi.

Sjổgren's syndrom e is an auto-immune inAammatory 
disease mainly aổecting the lachrymal and saiivary glands; it 
is often secondary to an auto-immune disordẽr such as 
rheumatoid anh ! ^ 9 Patients typically present with dry 
eye and dry mouth, but extra-glãndular symptoms such as 
arthrids, vasculitis, nephritis, and neuropathies may also 
occur. Treatment is mainly symptomatic19*12 using artíSdal 
tears and other topical therapies for dry eye and artífiáal 
saliva ỉor dry mouth (see under Cannellose. p. 2175.3). Oral 
pilocatpine or cevimeline may be of beneíit for both dry eye 
and dry mouth, but adverse eữects may lứnit theứ use. 
Systemic treatment with corticosteroids and immuno- 
suppressants may be required for patients vvith extra- 
glandular symptoms; 10*12 õther apprõaches such as B-cell

depletion using the antì-CD20 antibody rituximab are 
under investigation.10' 12

1. Lemp MA. et al. The definldon and dassiScation <rf dry eye đlseare: 
report ot the Detlnition and CUssỉlỉcation Subcommittee oi the 
International Dry Eye Work5hop (2007). Ocut Surf2007, J: 75-92.

2. Letnp MA. Muiâgemem ot dry eye dbease. Am J MarviỊ Can 2008; 14 
(supplh S88-S10Ĩ.

3. PSugtelder s c . a  at. Management and therapy ữf dty eye đisease: teport 
crf the Management and n ĩen p y  Subcommlttẽe of the httematíonal Dry 
Eye WorltShop (2007). Oad sùrf 20Ơ7; S: 163-78.

4. Jackson WB. Management of dystuncdonal tear syndrome: a Canadian 
cotuensus. Got J Opkthaỉmoi 2009:44: 383-94.

3. Gayton JL  Etiology, prevalence. and tteatment oí dry eye disease. Om 
Ophthalntol 2009; 3: 405-12.

6. Doughty MJ, Gia vin s. ESlcacy oí diữerent dry eye trtatments vvtth 
attiSàal tean or ocular íubricanis: a synetnatic review. OphthaỉmK 
pkyỉioỉ Opt 2009; 29: 573-83.

7. Anonymous. Ophthalmic cydosporine (Renaús) lor dry eye dìseaae. 
Med ù a  O niỊt Ther 2003; 43: 42-3.

8. Kymionia GD. n al. Treatmem oi ctuonic dry eye; ỉocus on cyclosporine. 
dia  Ophíhalmoỉ 2008; 2: 829-36.

9. Fox Rỉ. Sjởgrtn-J syndmne. Lanan 2005; 366: 321-31.
10. Ng KP. benberg DA. Sjflgren's syndrome: dlagnosis and therapeutic 

challenges in the elderty. OniỊS AỊÓIỊ 2008; 23: 19-33.
11. Ramos-Casals M. ít ai. Treáĩmènt oí prtmary Sj6gren syndromc: a 

systematic revỉew. JAMA 2010; 304: 452-60.
12. Becker ĨL cta í. Emergỉng treatment strategỉes and potentỉal thetapeutic 

targets in prinury Sjõgrrn's syndrome. In/ìamm AlltrỊy Dnij Targeií 
2010; 9: 10-9.

Ophthalmic surgery. Intra-ocular hypromellose may be 
used as a visco-elastic agent to protect che eye during sur- 
gery. In cataract exơaction it is used to maintain the ante- 
rior chamber and to còat the intra-ocuỉar lens to ladlitate 
its Lmplantation. Although intra-ocular hypromellose is 
generally considered to be well tolerated. some1 have 
reported an increased inddence of pupil abnormalities 
(non-reactive semi-dilated pupils) aíter such use; others2 
did not coníirm this. There has also been a report1 of 
comeal opadties in several patients aíter use of inưa-ocu- 
lar hypromellose.

1. Tan AKK. Humphry RC. The íixed dỉlaced pupil aher cacaract surgery—iỉ 
h related to intraocular use of hypromcUose? Br J Ophihalmoi 1993; 77: 
639-41.

2. Eason ì. Setvard s c . Pupiỉ ĩizc  and reaaỉvitỵ íbHoiving hydroxypropyỉ 
methylcedulose and sodiura hyaluronate. Br J Ophthđlmoi 1995; 79: 
541-3.

3. Newton JN. tt ai. Corneaỉ opatídes aher a ta ra a  surgery with 
hypromelỉose. lana t 2000; 355: 290.

PreparaHons
Proprielary Preparalions (details are gi ven in Volume B)
SingU ingredianl Preparcdions. Arg.: Artelac Cool Tears; Gen- 
teab Lacrigest; Lagrima Dorf; Latlas Tears; Lubiilag; Natura 
Lagrimas; Ocutears; Ohalook Plus; AustraL: Genteal; In A 
Wink Moisturising; Ausưiar. Artelac OkuxeDt; Prosicca; Belg.: 
Artelac Isopto Tears; Braz.: Artelac Pilmcel; Genteal; Canad.: 
Byelube; Genteal; Isopto Tears; Lacril+; Visine Advance True 
Tears; Vlsine Contact Lens; Chile: Genteab Luvis; Meticel; 
Denm.: Aitelac Viskose ojendraben Fũl: Artelac Isopto Alka- 
line; Ĩsopĩo Plain; Fr.: Anelac Ocucoatt; Ger.: Artelac Berberil 
Dry Eye; CellugeL- Celottal; Genteal' Lacri-Vĩsion; Methocel; 
Pan-Vision; Sic-Ophtal; Sicca-Stulln; Cr.: Hymecet Lubrilac 
Vĩdilac Hong Kong: Aiteatst; Blueye; Eye Glo Moist; Eye Mo 
Moistt; Genteal; Isopto Tears,- Lac-Oph; Methoptt; Hung.: 
Humalac B; Indùt: Aquaplus; Caresob Erisol; Eyefib Eyemist; 
Eysol; Genteal; Gonosok Hymelose; Hyprosolt; Odeen; Intavisc 
Lacrigel; Lub-Gel; Lubiziab; Moisol-Z; Moisol' Nova Vưolt; 
Optean Sanvisc Indon.: Genteak IrL: Artelac Isopto Alkalinet; 
Isopto Ptaint; braeb Artelac Genteak Ocucoatt; ItaL: Gel 
4000; Genteal; LacrisiE; Lacrisol; Methoceb Malaysia: Cellu- 
gelf; Eye Glo Moist; Genteal; Mex.: Artelac Celulose; Genteal; 
Lub Alvan Luvistan Meticel; Neth.: Artelac Norw.: Artelac 
NZ: Genteal; Methopt; Phiỉipp.: Arteats; Aitelac Genteal; 
Hypromax; Qube; Itẽars Methopt; Optìcub Vistatears; PoL: 
Artelac Port: Artelac Davilose; Rus.: DeEslex UleỘKcnẽa); 
LacríỉiE (JIaxpiKHịH); Laaisyn (HupHCHU); S.Afr.: Cellugelt; 
Methocelh Spersatean Viscotraan; Singapore: Artelac Eye Mo 
Moist; Genteal; Methocel; Optovisc spain: Acuolens; Artiũc 
Su/td.: Artelac Isopto PUũn; Switz.: Isopto Tears; Methocel; 
Thai.: Genteak Isopto Tearst; Lac-Oph; Natear Opsil Tears; 
Optal-Tears; Turk.: LacrísiE; UK: Artelac Brolene Cool Eyes; 
Hydromoon Isopto Alkaline; Isopto Plain; Lumecare Tear 
Drops; Ukr.: Anelac (AprenaK); USA: Artíũáal Tean; Entrocelt; 
Genteak Gonak; Goniosoỉt; Goniosok Isopto Ptain; Isopto Teats; 
Lacril; Natural Balance Tears; Ocucoat* Tearisol: Tears Again 
MC; Ultra Tearst: Veneỉ.: GenteaL

Multi-ingredient Praparalions. Arg.: Alcon Lagrimas; trix Lagri- 
mas; Kalopsỉs Lagnmas; Phoenix Lagrímas; Predniiaima; Punto 
Gf; Soludon Oral; Teais Naturale Porte; Teais Naturaleỷ; Vỉsine 
Lagrùnas; AustraL: Bion Teais; Blink-N-Clean; Genteal; Poly- 
Teărs; Teais Naturale; Betg.: Alcoa Adequad; Laaystat; Tears 
Naturale; Braz.: LacribeU; Lacrima Plus; Opti-Tears; Trisorb; 
Conod.: ArtiQdal Tearst; Bion Tears; Clear Eyes for Dry Eyes 
Plus Redness Relieí; Genteal Geldrops; Teats Naturale Fone; 
Tears Naturale; Chile: Kliner; Lagrimas ArtíĐdales; Nico Drops; 
Nlcotears; Novo-Teats; Tean Naturale; Teats Visinet; China: 
Bion Tears Tears Naturale Porte (SrỶSXit); Teats Naturale
n (ISỄln); Cz.: Tears Naturale; Denm.: Dacriosok Gcr.: Herba- 
Vision Augenbad; Herba-Vision Augentrosc Herba-Vision Blau- 
beere; Herba-Vision Kamille; Lacrisic Oculotect Gr.: Gasvovi- 
son; Tearprol; Tears Naturale; Hong Kong: Bion Tears; Tears 
Naturale Forte; Tears Naturale; Visine ỉor Contactst; Hung.:

Dacrolux; Tears Naturale; India: Bínea; Decomic Fixiflox-H; 
Plubip; Plurbiien; Irimist; Moisol; NaUin; O-Dex; Ocudear 
Indo n .: Genteak Isotic Teatin; Tears Katurale II; Teais; b i.:  
Ilubet; Physiotears+; Tears Nanưaie; Israel: Tears Natural; lua.: 
Dacriosol; Pupilla Ught; Tlrs; Malaysia: Bion Tears; Dacrolux; 
Genteal; Tears Natuìãle; Mac: Laỡima Plus; Naphaceb Naph- 
teats; Naturalag; Splash Tears; Tears Naturale; Neth.: Durateán; 
Tears Naturale; Norw.: Tears Naturale; NZ: Poly-Tears; Tears 
Naturale; Phữipp.: Gende Teats: Tears Naturale; Vlsine Reítesh; 
PoL: Tears Naturale; Rus.: Tears Naturale (Gtea HaxypaoMu)- 
S.Afr.: Tears Naturale; Singapore: Bion Tears; Hair and Nails; 
Tears Naturale; Spain: Dacrolux' Humectante; Tears Humec- 
tante; Swed.: Bion Tears: Switz.: Herba-Vision Euphrasia; 
Herba-Vision Mynillus; Tears Naturale; ThaL: Bion Tearsh 
Genteal; Opsar Tears; Tears Naturale; Turk.: Dacrolux; Tears 
Naturale; UK: Ilube; Muríne Bright & Moist Eyes; Tears 
Naturale; Uviỉtat Eye Drops; Ukr.: Tears Naturale (IKryTHÌ 
Cjn03H)t; USA: Bion Tears; Clear Eyes CIR; Lacri-Tears; Lubri- 
Tears; Maximum Strength Allergy Drops; Moiỉture Drops; Nat- 
ure's Teats; Ocucoatt; Teais Naturale; Teais Renewed-f- Visme 
Maximum Redness Relief; Visine Pure Tears; Vlsine Teats; VIs- 
ine Tỉred Eye Relieb Visine Totality Multi-Symptom Reliet 
Venez.: Genteal: OptiFresh.

Phonnocopoeid PraporoHons
BP 2014: Hypromellose Eye Drops;
USP 36: Hypromellose Ophthalmic Solution.

Isobutyl Alcohol
Alcohol isobutdico; 1-Hydroxymethylpropane; Ị-lsobutanol; 
Isobutanol; Isopropylcarbinol; 2-Methylpropyl alcohol; 
M30ổyTV«i0Bbit4 CriMpT.
2-Methyl-l -prapanol.
C4HI0O=74.12 
CAS— 78-83-1 
UNII — 56F9Z9STEM.

Pharmacopoeias. In USHF.
USNF 31: (Isobutyl Alcohol). A dear, colourless, mobile 
liquid. Soluble in waten misdble with alcohol, with ether, 
and with many other organic solvents. Store in airtight 
containers; avoid exposure to excessive heat above 40 
degrees.

ỊproẠ/e
ỉsobutyỉ alcohoỉ is used as an ỉndustrial soivent. It is aỉso 
used as an anaesthetic in the American lobster, Hơmarus 
amerícanus.
Reíerences.

1. WHO. Butanols—íour isomers; l'buianol 2-butanoU tert*bucanol 
ỉsobutanoL Eímronmentai ữtaith Criteria 6Ĩ. Geneva: WH0, 1987. 
Avaiỉable ae hitp://www.ỉndìenLorg/docuiaems/ehc/ehc/ehc65Jion 
(accessed 30/06/04)

2. WHO. ĩsobuunol health and saíety guỉde. ỈPCS HiđUh and Sa/èty Guitk 9. 
Geneva: WHO. 1987. Avaỉlable ac http: /  /w w w . Inchenuorg/documei] u/ 
hsg/hsf7hsg009.htm (accessed 30/06/04)

Isopropyi Myríshite IUSAN)
Isopropyl myristát; Isopropyle, myristate d'; Isoprapylis 
myristas; Isopropylmyristat; Isopropyylimyristaatti; ízopropil- 
mirisztáq bopropilo miristatas; lzopropylu mirystyniạn;;. 
Miristato de isppropilo; kbonponMnMMpMCiar.' 
Tetradecanoic acid 1-meứiylethyl ester; Isopropyl tetrá-; 
decanoate. ,r* 7
Cl7H34O2=2705
CẢS— 110-274. '
UNII —  0fì£8K4LNJS.

Pbarmacopoeias. In Eur. (see p. vu). Also in USNĨ.
Ph. Eur. 8 : (Isopropyl Myristate). A dear, colourless, oily 
liquid. Relative density about 0.853. Immisàble with wat«; 
misdble with alcohol with dichloromethane, with ỉatty 
oils, and with liquid paraỉhn. Protect bom light 
USNF 31: (Isopropyl Myristate). A dear practically 
colouriess, almost odourless, oily liquíd; congeais at about 
5 degrees. Insoluble in water, in glycerol and in propyleụe 
glycol;.freely soluble in alcohol. Misdble with most otganic 
solvents and with fixed oils. Store in airtight containeis. 
Protect from light.

IncompcrtibitHy. Isopropyl myristate is incompatible with 
hard paraítin.

Uses
Isopropyl myristate is resistant to oxidatíon and hydrolysis 
and does not become randd. It is absorbed íairiy readily py 
the skin and is used as a basis for relatively nongreasy 
emolỉient ointments and creams. It is also used as â 
penetration enhancer for many substances applie“ 
êxtemally as creams, sprays. or transdermal patches. A 
50% application of isopropyl myristate has been used as a 
pediculiâde.

All cross-reíerences reíer to entries in Volume A
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Other isopropyl íatty add esters, induding di-isopropyl 
adipate, isopropyl laurate, isopropyl linoleate, and isopropyl 
palmitate (below) have sũnilar phannaceutỉcal propeitỉes 
and are used in íonnulatíọn íor similar purposes to those oỉ 
isopropyl myristate.
Reíerences.

1. KaulN,ctoLNoithAmericanetScicyandsaíetyofanovdpedỉcundde 
rỉnse, Isopropyi myriỉtate $0% (Reâiìa). J cùtm  U tá Surg 2007; l i :  
161-7.

Adverse Eỉíeđs

Hypersensiiivity. A 64-year-old woman developed a rash1 
aitẽr using a súnscreen containing isopropyl myristate for 
3 days, and patch testing conấnned a sensitivhy both to 
this substance and to isohexadecane (a mixture oỉ Ci( par- 
affins).

1. BhaiMi A. Hng CM. Allergic contíd demutitli írom l»hex»deane and 
isopropyl mymtate. CorUứđ Dermatítừ 2004; 30:256-7.

Preparotions
Pioprietay Preparations (details aie given in Volume B)
Single ingređert Preporotions. CtmatL: Results Indon.: Blue 
Cap; Spaừr. Nucoa+.
MuM ngrađenl PrBporations. CatuuL: Secot Fr.: Neuriplege 
sporụ Gr.: HyđromoL" Indiã: Aquasoh; Calyx: bidon.: Soder- 
mitc B i: Diprobath; Emulsiderm; Hydromol; Hydromol; Israeh 
Emulãdenn; UK: Dermob Diprobatht; Doublebase;
Emulsideim; Full Marks ' Solution; Hydromol; Hydromol; 
Soleve.

Isopropyl Palmitdte __
a ^ p ra ^ ^ S ^ á ^ v ì^ ^ c ^ e^ p a rm itỆ te ^ x ĩ:. '.  lsoịỉrópyiiS ' 
^aln5rta53so^p^pqìifrtet1wpropyylipalrnỊtạatạ;.lzopropH.- 
% ^l|® P^lzpprf^>^părrnitáti pálmìtato de isópropilõ;

tíè)^^npíe?OTd;4-mẽthylethyl.ésten',lsbpropyl hexader;

& S ‘* 3 Ĩ f è £ l* r í " L’ '
zŨNỈfK"ệCfíỌệPặ3M:'' ‘‘ /■-' "
Phạrmacopoeias. In Eưr. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Isopropyl Palmitate). A dear, colourless, oily 
ỉiquid. Relatíve denãty about 0.854. Iiruniỉtíble with waten 
mỉsdble with alcohol, with dichloromethane, with (atty 
oils, and with Bquid paraĩ&n. Protect from lighL 
USNF 31: (IsopropylPalmitate). A colourless, mobile, Bquid 
with a very slight odour. Insoluble ỉn vvater, in glycerol, and 
in propylene glycol; soluble in alcohol, in acetone, in castor 
oO, in chloroỉoinn. in cottonseed oil. in ethyl acetate. and in 
mineral oiL Store in airtíght containers. Protect ừotn lighL

Proỉile
Isopropyl palmitate has properties and pharmaceutícal uses 
sũnllar to those of isopropyl myristate (p. 2190.3).

P rep a ra tío n s

Propnetarỵ pTBparaâons (details are given in Volume B)
Muiti-ingradíant Preporalíons. Chữc. Fotoprotector Isdin Extrem; 
USA: săitstable Lo.

Kerosene
CHwosene;Fotógèn; teròseno; Kerbsin; Kerosine; 'ParaÌBn'; 
Pétrọlẹị; Querosè; \ Qụerosene; Queroseno; Querosina; 
Ốbạíặs; KẹÍỊOOíH.'p- ■■'.-V',
Ớ S ;~ -  ^  ■:

:
NOTE. The nomendature for kerosene and peơoỉeum spữit 
(p. 2201.2) is conỉusing and not alvvays dearly distinguish- 
able; in many languages similar tenns are used for both.

Description. Kerosene is a mixture oỉ hydrocatbons. 
chieĐy membeis oỉ the alkane seiỉes, distiũed frora 
Petroleum. Itis a dear, colouriess liquid with a characteristic 
ôdoui. Sp. gr. about 0.8 g. B.p. 180 degrees to 300 degrees. 
An odouriess grade is available. Store in aiitight containers.

Uses '
Kerosene is used as a degreaser and deaner and as an 
inuminatíng and ỉuel oil in kerosene (‘paraffin') lamps and 
stoves. The odourless grade has been used as a solvent ỉn the 
preparatìon oỉ some insectidde sprays.

AdverseEữech
The dũef danger hom ingestion oỉ kerosene is pneumonitis 
and pulmonary compBcatíons resulting hom aspùation. 
Spontaneous õr indũced vomitỉng inõeases the lisk of

aspiration. Ingestion oỉ kerosene results in a bumỉng 
sensatỉon in the mouth and throat, gastrointesdnãĩ 
dỉstutbances, and possfi>ly cough, dyspnoeã, and transient 
q^nosis. There Êoay bé exdtadón followed by CNS 
depression, wlth weakness, diz7iness, drovrâness, coníu- 
áon, incoordination, and restlessness progressing to 
convuláons, coma, and respiratory depression in severe 
cases. Cardlac arrhythmias hãve beẽn reported.

The course of poisoning hom inhalation is similar to that 
aíter ingestion although CNS and cardiac eữects are more 
likdy. Kerosene is irtitanL

Abuse. Volatỉle substance abuse (p. 2216.3) involving 
inhalation and ingestion oí kerosene has been reported. 1

1. D u PS.etoỉ. Kerosene abtue by ỉnbaỉatỉon and ỉngestíon. Am J?ĩyehiũtry 
1992; 149:710.

Treatment oỉAdverse Effects
Treatment oí kerosene poỉsoning is supportive and 
ỉymptomadc. Every precaution should be taken to avoid 
aspiradon oỉ kerosene into the lungs. The UK National 
Poisons Iníormatíon Service considers that gastric lavage 
should not be used. Adrenaline and other sympatho- 
mimetícs may also be best avoided because of the risk oỉ 
predpitating cardiac arrhythmias.

Laurocapram ỊUSAN, riNNi
'Azôĩrịè;ỊaùfO'ápìcỊmõm; N-0252;llaypoKanpaM.-• 
• lÌĐ ^ ^ ra é ^ ọ ìÌe p ta rv 2^ne; v.1-Đodecylhexahydrp-2H- 
'aÊẽpĩn^Sẩne.
C,íH3s'NỐ=281i 
t è  -^59227-89-3. '
ỪNĨI— ỳ3X9DRV9X: '

Pharmacopoeias. In Chin.

Pro/j/e
Laurocapram has been investígated íor enhandng the 
penetradon oỉ drugs through the skin.
Reíerences.

1. López-Cerv»ntej M. «  í t  Cbeinlial enbancen for the ihsotpdon oí 
subsuoees through the ddn: L iuroopnm  aod its dertvadves. Druj D a  
In i Phđrm 2006; 52:267-86.

Liquid Paroffin
Acete' dế pãrafina: Aceitẹ de peựólèo; Aceite de vaselịpa; 
.Aceite miọeịalr Áệeite mirieral blanco; òickílũssĩges F?ạrafịin> 
pọlỵétóriý. fMtaffin; Hẹằvy Liquid Peữolầtumí Heavỵ Mineral 
'Otl; d e ; vàseline Épaissís - INS No,v 9054 Liquid 
Petrolatụmỳ Minéral pil; Oleum Petroléi; Olelim Vásellni;' 
ParatRh; Aỵtande;. Pặràffìn Oll; Paraffine liquide; ParạíBnum 
ỊĩquidúnrK PáraíRnum SubỊỊquidurrự Paraíìini, néstèrtiãineh;' 
Paratìh .^kụtý:'. PạraBna deida; Páraíìtịa líquida; Skysủsis 
paíáiìhas; sivi Parafin; yaịeiinõl; Vasẹlihum ụqutíụm; vyhitệ . 
Mineral Oil; MeanunHCKóe rtapaỘMHOBoe Maatcr, napatịiViH 

Ba3eriMHóB0 e Maara; >Kmakhìí Ba3enMH. ^
c ứ  — 8Ọ12-95-1. ;
ATC — ÀÒ6ÁÀ01. ' ; ;  . •

ÌÒ6AA01.
UNII —  TSL8T28FGP.

NOTE. The code 905 has been used for mineral hydrocarbons 
induding liquid paralBn but E905 is now used spedBcally 
for miơocrystalUne wax (p. 2198.1).
Pharmacopoeìas. In Ơ I in.. Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8 : (ParaỉBn. Liquid). A puriĩied mixture of liquid 
sarurated hydrocarbons obtained hom peưoleum. It is a 
transparent, colourless, oily liquid, free from íluorescence in 
daylighL Relatíve density 0.827 to 0.890. Viscosity 110 to 
230mPas. PractícaUy insoluble in waten slightly soluble in 
alcohol; misdble vvith hydrocarbons. Protea hom light. 
USP 36: (Mineral Oil). A puriBed mixture of Bquid 
hydrocaibons obtained hom Petroleum. It may contain a 
suitable stabiliser. It is a ơansparent, colourless, odourless or 
almost odourless, oily liquid. hee. or practícally hee, hom 
Buorescence. Insoluble in water and in alcohob soluble in 
volatile oils; misdble with Bxed oils (except castor oil). Store 
in airtíght containers. Protect ỉrọm Bght.

Light Liquid Paraffin
TOnrtACBSigẹs: ParaíBn; Hígan folyỏ paraffinỊ': Hụilẹ de 
VaselirỊẹíHuiđêí Light Lìquid Petrplátunri; Light Minêrạl Oil; 
l ig h t ^ h ^ n ẹ r ă i  QilrParaff. Liqỉ Lev; Paraffiạ;lậttflyạnđ^' 
ParạffirteíỊRịụỊdê. légère; PạratÁnum Liquidum ^Levẻi- 
Paraffirìuih-'!tìqụidum Tenue;; •Paraffinum. Pèrliquidum;;. 
ParaBĩnVtóvyị, nestemẵinến; PárạÁn tekutý lehký: Skystasií' 
lengvas.fỊạỵinầs; Spray Paraffin; Vaselina llquTda. *,
ATC— ẶỚ6ẠẠòh.

■ATp.Ver^/QẠBỗAẠQỆ&ihĩi.- «^?WÌíL^íi>viSRíẽ ỉỉẮíẾễặ

Pharmocopoeios. In Eur. (see p. vii) and Jptt. Also in USNP. 
vs also ỉndudes Topical Light Mỉneral O il.
Ph. Eur. 8 : (ParaỉBn, Light Liquid). A puriBed mixture oỉ 
liquid saturated hydrocarbons obtaỉned hom Petroleum. It 
is a transparent, colourless, oily liquld, hee hom 
Buorescencẽ in dayBght Reladve dénãty 0.810 to 0.875. 
Visconty 25 to 80mPas. Practícaỉly insoỉuble in vraten 
slightly soluble in alcohol; mlsdble with hydrocaibons. 
Prõtect hom UghL
USNF 31: (Light Mineral Oil). A puriBed mixture ơf liquid 
hydrocarbons obtained hom Petroleum. It may contaỉn a 
suitable stabiỉiser. It has drnilar characterỉỉdcs to Mỉneral ữil 
but a lower kinemadc viscosity. Store in airtíght containers. 
Protẹct hom BghL

Uses and Administration
Taken oraUy, liquid paraíhn actỉ as a lubricant and. since it 
keeps the stools soh, it has been used in the symptomatic 
ưeatment oỉ consdpatíon (p. 1804.3), although it should be 
used with caudon because o i its adverse eữects. The 
recommended daily oral dose is 10 to 30mL in divided 
doses, preíerably beỉore breakíast and at nighL An emulãon 
0ỈBquidparaffinmay alsobeusedinadoseoỉ 10to30mLat 
nighL Liquid paraíBn and its preparatìons should not, 
however, be taken immediately beỉore going to bed. Liquid 
paraffln is an ingredient oỉ several preparatíons that contain 
other laxadves su ch as cascara, magnesium hyđroxide, or 
phenolphthaỉein. It has also been givén as an enema in a 
usual dose of 120  mL.

Extemally, liquid paraỉSn may be used as an ingredient 
of ointment bases, as an emollient and deanser in certain 
skin condidons, and as an ophthalmic lubricant in the 
management oỉ dry eye (p. 2190.1).

Light Bquid paraỉBn has similar uses to Bquid paraíBn.

Administrotion in chddren. UK Bcensed produa inỉorma- 
don gives the ỉoBovving oral doses oỉ Bquid paTaffiTi ỉor 
constípatíon in children, to be taken at night:
• under 3 years: not recommenđed
• 3 to 5 yeãrs: 2.5 to 5 mL
• 5 to 12 years: 5 to lOmL
• over 12  yeats: as for adults
The Paedỉatric Formulary Committee considered doses of 
liquid paraỉBn preparatíons unsuitable for indusion in the 
BNFC2009 and subsequent editìons.

AcỊvèrse Ẹffẹds and Precautìons
Excessive oral or rectaỉ dosage with liquid paraỉhn may 
resuỉt in anal seepage and ứritadon, excessive purgadon, 
and vtratery diarrhoea. Liquid paraSn is absorbed to a slight 
extern and may give rise to íoreign-body granulomatous 
reactions. Similar reactìons have followed the ừỹectìon of 
liquid paraỉBn and may be considerably delayed in onsct. 
Injectíon may also cause vasospasm and prompt surgical 

' removaỉ may be requỉred to prevent severe damage. Lipoid 
pneumonia has been reported aher aspiradon o i Bquid 
paraíBn. Because of the risk of aspìratìon, oral liquid 
paraỉBn should not be given to patìents who have dỉỉBculty 
swallowing, or to those with impaired neurodevelopmenL 

Some licensed product iníormatìon wams that chronic 
ingestíon of liquid paraỉBn may rarely be assodated with 
impaired absotptíon of fat-soỉuble vitamins and posàbly 
other compounds. There is litde published evidence to 
support thứ. Prolonged use should, howevcr, be avoided. 
Liquid parahin should not be used when abdominal pain, 
nausea, or vomiting is present. The UK CSM conãders that it 
should not be used in children under 3 years oỉ age.

Granukxno. Reĩerences.
1. DI Benedetto G, e  đJ. ParaỉSo oỉJ injectỉon ỉn the body: an obsoỉete and 

desnucdve procedure. Am  Plaa sũrg 2002; 49: 391-6.

Lipoid pneutnonia Reíerences.
1. Becton DL a  ềl. lipoid pneumonla in an adolescent girỉ secondary to use 

of Up gỉoss. J Pttũâữ 19S4; 103:42Ỉ-3.
2. Ohwada A, eí ai. Exogenotu lipoid pneumonia ĩoỉiovring ingestỉon oỉ 

Uquid paraữìn. Inunt Meẩ 2002; 41: 483-6.
3. Kancaiì o . et al. Rre-eaier^s pneumonỉa after aỉpiratíon ai ỉỉquỉd 

paraỉRn. TUrk J Prdirnr 2006: 48: 85-8.
4. Meltxer E  tt al. Lipold pneumonia: a prevenuble compỉỉcatỉon. hr Mai 

ASSOC J 2006: 8: 33-5.
5. Cotrin Y. tí aL Exogenous ỉỉpid pneumonia. Rapiratíon 2008; 76:442-3.

PreparaHons
Proprietary PrapomKom (details are given in Volume B)
Single-ingredent preparutions. Arg.: Babix; Lansoyb Lax Ewe 
Jalẽaf: Laxante AiceU: Laxuave ẼnteraL' Laxuave Jalea; Lexa- 
vite: Lubritìna Franklinf; Modaton NL' Oilatum; AustraL: 
Agarol; Hamilton ữry skia; Hamilton skin Actíve Uredenn 
cleansen Oilatum Bart; Oilatum EmoDientt; Oilatum Shower 
Gelỷ; Parachoc Belg.: Lansoyb Bna.: Nujob Gm a i:  Fleet 
Enema Mineral Oíl; Lansoyb Oilatum: Chile: LaxonaroL* Ct:

The Symbol t  denotes a preparatíon no longer actívely marketed
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Oilatum EmoBieBC Oilatum Get Fr.: Lansoyi; Lubentyl; 
Oilatum EmoOienC Restrical; Ger.: Obstinol M; Gr.: Agarol 
Plain; Nujofc paragel; Hong Kong: Hamilton Body Wash+; 
Kerit' Oilanun Ban Oilatum Emollient; Oilatum Gel; Vigarolt; 
Ịndia: Moyzen; Oilatuni; I n d o n Oỉlatum Bart; Oilatum Gelt; 
h i-  Oilatun Geb Oilatum iunior; Oilatum Soap; Maíaysùr. 
Balneumf- Egoãte Protective Baby Lotiont; Oilatum; Mon.-. 
Parlax; Fleet Mineral Enemat; Oilatumt; PhũÌỊxp.: 
Oilatura; EoL: Menthoiaxin; Oilatum; S.Afr.: Oilatum Barf; 
Oiiatum Emollienrt; Singapore. Balneumt: Laxarol; Oilatum 
gar oílatum BmoQient; Oilatum Gel; Spain: Emuliquen Sím- 
ple. Hodemal; Switz.: Lansoyl- Laxamalt; Paragol N; Thai.: 
Xgartl+; Oilatura Bart; Oilatum EmoUientt; Oilatum Gel+; 
Turk.: Duratears; Solcol; UKs Cetraben Emollient; Dermamist; 
ỊCeik l ĩU  Lydear Tleatment Shampoo; Oilamm Bath Formula; 
ữilatum Fragrance Eree; Oilattun Gel; Oilatum JUnion OUatum 
Soap; Zerobase; Zerolatum; USA: KondremuL’ Liqui-Dosst; 
Min-O-Ear.

Muhi-ingradient Preporotiore. Arg.: Agarob Alcon Lagrímas; 
Aqualane; Mil-Pan Percutalla; AustraL: Alpha Kerú Dermeze: 
Duratears: E45; Egoãte Baby Cream; Epaderm: Granugent; 
Hamilton Dry sldn; Hamilton skin Active Urederm Cream; 
Ircal: Lacri-Lube; Oilatum Plus; Pinetarsol; QV Hare Up: QV 
Flare Up; Soov Priddy Heat; Austrùr. Balneum F: Neda Fruch- 
revvuríel; Belg.: Duratears; Lacrytube; TransitoU Braz.: Agarol; 
Balmex; Parapsyl; Canad.: Agarol Plain; Akwa Tears; Duolube; 
Episec Huile de Bain Therapeuúque: Hypotears; Lotion Lubri- 
fiante Calmante Hydratantet; Magnoiax; Optilube; Reíresh 
Lacri-Lube; Sebamed; Secol: Tears Naturale PM; Chũtr. Acnaid; 
Agarolt; Agarol; Cold Cream Avene; Durasolets: Duratears; 
Lacri-Lube; Vaselina Emulỉionada; Cz.: Balmandol; Balneum 
Hecmal F; Oilatum plus: Dtrnn.: Ojensalve NeutraL Fin.: Lacri- 
Lube; Fr.: Cerat Inalterablet; Coid Cream Naturek DexeryU 
Lubentyl a la Magnesie; Melaxose; Parapsyilium; Transitol; 
Transulose; Ger.: Balneum F; Coliquưilm; Gleitgelen; Neuro- 
demv Oleobal; Vita-POS; Gr.: Diìratears: Hydromol; Hong 
Kong: Duratears; Ego sldn Cream; Egozũe Baby Cream; 
Oilatum Cream; Oilatum Plus; Polytar Emollient: Soov Prickly 
Heai; Hung.: Balneum Hermal F; India: Adlube; AgaroL' Aqua- 
soft; Asilax; Bajoffin; Bioffin; Calkem; Calosolt; Calvera; Calyx; 
Cetraben; Cúnfi; Coslax; Creamee; Cremaffin plus; Cremaílĩn; 
DaSolac-P; Dermoys; Dershine: Devyee; Diaíoot; Ouolaxin; 
Easylax; Elsolc Elure; Emodeim; Foot Care: Govvet; Hidrate; 
Hứnosr; taxicare; LaxiSn; Laxit plus; LãXic Leoben; Moúcurex; 
Moitn Momplus; Moyzen; Novalax; Oilamm Plus; Oilatum; 
Indon.: Laxadine; Oilatum Plust: Yanthi Baby Oilf; IrL: 
Diprobath; Emulỉiderm; Hydromol; Hydromol; lacrì-Lube; Mil- 
pan Oilatum Cream; Oilatum Emollient; Oilatum Junior Flare- 
Up; Oilatum Ptus; Polytar EmoUient; Israel: Balneum F; Clea- 
nEars; Duratears; Emulỉidenn; Lacrimolt; Vita-POS; ItaL: 
Bainrum Hermal Forte; Duolaxan: Lacrilube; Transitol; Transu- 
lose; Malaysia: Aqua Cream; Balneumt; Duratears Naturale; 
Ego Skin Cream; Egozite Baby Cream; Lacrilube; OUatum Plus 
Antibacterìal; Oilatum; QV Flare Upt; Mex.: AcuaGI Ungena; 
Milpan Transilax; Mon.: Dermagor Beucade; Neth.: Duratears 
Ti Transulose; Norw.: Simplex; NZ: Alpha Keri; Btó DP Lotion 
- HC; DP: Ego Skin Cream; Egonte Baby; Hydroderm; Lacri- 
lube; Oilatum Plus; Poly-Vlsc Polytar Emolllentt: Philipp.: 
CleanEars; Oilatum Plus; Oilatum; PoL: Amíobaset; Balneum 
Hennal Ff; Diprobase; E4S; Mentho-ParaíEnoI; Oilatum Plus; 
Unibasis: Port: Banholeum Gele: Betacade: Melaxose; S.Afr.: 
Oilatum Pius; singapore: Balneum; Beagarol- Duratears; Ego 
Skin Cream; Egozite Baby Cream; Lacrilubet; Metanium 
Everyday Barrien Oilacum Cream; Oilanim Plus; QV Flare Up; 
Spaìn: Aceite Acalorìco; Emuliquen La Xante; Lubri&lmt; Vase- 
latum; Switz.: Anddry; Antidry; Balmandol; Balmed Hennal F; 
ColiquiíUm; Dexeryb Paragan Thai.: Durateais; Emulax; 
Oilatum Creamt; Oilatum Plust; Turk.: Balmandol; UK: 50:50; 
Alpha KerL' Cetraben Emollienc Dennalo; Dermol; Diprobase; 
Diprobatht; Doublebase; Emoỉlin; Emukidemi; Epademi; Fem- 
inesse; Hydromol; HydromoL' Imudecmt: Intaderm; Lacri-Lube; 
Lubri-Tearst; Lydear Mousse: Lydear Spray; Mil-Pan Oilatum 
Cream; Oilatum EmoUient; Oilatum Junion Qilatum Plus; 
Polytar Emollient; VỉtA-POS; Zerocream; Zeroguenq Ukr : 
Transuloza (TpaBcyaoaa); USA: Agoral; Akwa Tearsỷ; Albolene; 
Alpha Keri; Aquaphor Healing Ointment; Aquaphort; Bodl 
Care Lotíon; Bodi Oil; Boudreaux‘s Butt Paste; DermaPhon 
Desitin Creamy; Dry Eyes; Duracears Naturale; Geri-Silk; 
Haley's M-O; Hemơrid For VVomen; Hemorid For Women; 
Hydrocerin; Hydrocerin; Hypotears; Laai-Get Lacri-Lube; 
Lacticare; LubriPresh PM; LubriTears; Paladin; Palomar E; Pura- 
Iube; Refresh Lacri-Lube; Re£resh PM; Soothe Nlght Tũne; 
Soothe XP: Stye: Systane Nighttime; Tears Again; Tears 
Renewedf; Throat Discs; VagisiL' Venez.: Mil-Pan Oleoderm.

Phonnocopoaiol PrBporahons
BP 2014: Cetomacxogol Emulỉiíying Ointment; Cetrimide 
Emulsiỉying Ointment; Emulỉilymg Oừitment; Lighc Liquid 
Paraffin Eye Drops; Liquid ParaiSn and Magnesium Hydroxide 
Oral Emulsion; Liquid Paraíũn Oral Emutsion; Simple Eye 
Ointment; Wool Alcoholỉ Ointment;
USP 36: Bland Lubricating Ophthalmic Ointmenc Mineral Oil 
Emulsion; Mineral OiL Rectal; Topical Light Mineral ou.

Logwood
0  Natural Black 1; CoíouV Index No. 75290; KaMneuiẹèoe 
/Ịepeso (Haemataxylon campechianum). . .
( tá  — 8Ọ05'33-2 (OnọtuỊai blợck); 517-28-2 Ợiaemàtoxylìp).

Profile
Logvvood exưact is a colouring agent derived from the 
logwood tree, Haemataxylum (Haematoxylon) campechianum. 
The Iogvvood extract haematoxylin is used mainly as a 
histological stain. It is also used for colouring 
non-absorbable sutures.
Reíerences.

1. Tỉtfc»tỉ M. The long hiscory of hemetoxyttn. Bìotech Hừtodtem 2005; 90: 
73-«.

2. Smỉth c. Our debt to the logwood tree: the hínory oí hematoxyiin. MLO 
Mcd U bO bs 200«; 38: ỈS. 20-2.

Macrogol Cetostearyl Ethers
Ceteareth Compounds; Ceteth Compounds (MaCTogol Cetyl 
Ethers); Macrogol, étereá cetoestearilicos de; Macrogol, eữier 
cétostéarylique de; Macrogoli Aether Cetostearylicus; 
Makrogol-cetìl-sztearil-éter; Makrogolcetostearyleter; Makro- 
golio cetostearilo eteris; Makrogolisetostearyylleetteri; 
nonM3TvuieHmMKO/iH VI UeTOcreapvuĩoaoro CnnpTa 3ộnpbi. 
CAS —  68439-49-6.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Macrogol Cetostearyl Ether). A mixture of 
ethers of mỉxed macrogols vvith linear fatty alcohols. mainly 
cetostearyl alcohol. It may contain some free macrogols and 
it contains various amountỉ of íree cetostearyl alcohol. The 
amount of ethylene oxide reacted with cetostearyl alcohol is 
hom 2 to 33 units per molecule (nominal value). vvhite or 
yellowish-white waxy, unctuous mass, pellets. microbeads. 
or Qakes. Macrogol cetostearyl ether vvith low numbers oi 
ethylene oxide units per molecule is practìcally insoluble in 
waten soluble in alcohol and in dichloromethane. Macxogol 
cetostearyl ether with higher numbers of ethylene oxide 
units per molecule is dispersible or soluble in water; soluble 
in alcohol and in dichloromethane. Macrogol cetostearyl 
ether solidiEes at 32 degrees to 52 degrees. Store in airtight 
containers. The labelling States the amount oi ethylene 
oxide reacted with cetostearyl alcohol (nominal value).

Cetomacrogol 1000IBAN, HNNI
CétomaCTogol 1000; Cetomaơogolum 1000; Éter mono- 
cetílico de polietilenglicol 1000; Polyethylene Glycol 1000 
Monocetyl Éthen Poiýoxyethylene Glycoi 1000 Monocetyl 
Ether; KeTOMaKporo/1 1000; UeroMaKporon 1000. •
CAS —  9004-95-9 (macrogol ceìyi etberĩ); 68439-49-6 
(macrogol cetostearyl ethers).
UNtt —  I835H2IHHX.

NOTE. The name Cetomacrogol 1000 (BAN, ữỉN) refers to a 
macrogol 20 ether with cetyl (hexadecyl) alcohol. The name 
has aỉso been used (or macrogol éthers with either cetyl or 
cetostearyl alcohol, su ch as Cetomacrogol 1000 BP, a 
macrogol ether containing 20 to 24 oxyethylene groups in 
the polyoxyethylene Chain prepared from either cetyl 
alcohol or cetostearyl alcohol. However, the more spedfic 
term macrogol cetostearyl ether (2 2 ) has replaced 
cetomacrogol 1000 in BP formulations.
Pharmacopoeias. In Int.

tncompatíbitiiy. Cetomacrogol has been reported to be 
incompatible with phenols and to reduce the antíbaaerial 
activity ot quatemary ammonium compounds. Cetoma- 
crogol may separate hom Solutions in the presence of a 
high concentration oi electrolytes.

PoỊyoxyl 20 Cetosteoryl Ether
Polioxil'20, éter cetoesteardlco de; rionMOKCvi3TvưieHflnona 
20 n'UieTOcreapMnoBoíi Kvtcnora 3ộvtp 

;C45 -  68439-49-6.
UNtt — YRC528SWUY.

Pharmacopoeicu. In USNF.
USNF 31: (Polyoxyl 20 Cetostearyl Ether). A mixture oỉ the 
monocetostearyl (mixed hexadecỹl and octadecyl) ethers of 
mixed macrogols, the average polymer length being 
equivalent to 17.2 to 25.0 oxyethylene units. A cream- 
coloured waxy unctuous mass, melting, when heated, to a 
dear brownish-yellow liquid. Soluble in water, in alcohol, 
and in acetone; insoluble in Petroleum spirỉt. A 10% 
solution in water has a pH oỉ 4.5 to 7.5. Store at a 
tempcrature of 8  degrees to 15 degrees in airtight 
containers.

ProỊìle
Macrogol cetosteaiyl ethers are mixtures oỉ macrogol ethers 
with maỉnly cetyl (palmitic) and stearyl alcohol. They are 
macrogol aỉkyl ether nonỉonic suríactants (p. 2164.2) and 
are used as suĩỉactants and emulsihen. Macrogol cetostearyl 
ether (2 2 ) is used with cetostearyl alcohol (for example, in 
the ỉorm of Cetomacrogol Emulsiíying Wax BP 2014) as an 
emulsiiying agent for making oil-in-water emuỉsions that

are unaữected by moderate concentrations oỉ electrolytes 
and that are stable over a wide pH range. It is also used to 
disperse volatile oils in water to form transparent sols.

P rep a ra tio n s

PhurmQCQpooiql PrcpGTokoRS
BP 2014: Cetomacrogol Hmulsưying Wax.

Macrogol/glycerol Esters
Macrogolglycerides; Polyoxylglycerides.

Behenoyi Macrogolgiycerídes
Behenoyl Polyoxyìglycerides. ,

PharmacopoeicB. In USNF.
USNF 31: (Behenoyl Polyoxylglycerides). A mixture oi 
mono-esters. di-esters, and tri-estets of glycerol and mono- 
esters and di-esters of polyethylene glycols. The poịỹ- 
ethylene glycols used have a mean molecular weight of400. 
It is produced by esteridcation of glycerol and polyethylene 
glycols vvith behenic acid. A waxy solid or fine powder. 
Dispersible in vvater; insoluble in alcohol; soluble in 
dichloromethane. Store in airtight containers at a 
temperature not exceeding 35 degrees. Protect from light, 
heat, and moisture.

Caprylocapreyi Macrogolglycerides
Glyceromaaogoli Oaanodecanoates; Glyceromakrogol- 
oktanodekanoáty; Kaptylokaproylmakrogolglycẹrider; Kapry- 
lokaproyylimakrogollglyserídít: Maơogolglycérides caprylo- 
capriques; Maơogolglyceridorum Captylocaprates; Maơo- 
golglycerolcaptylocaprate; Maơogolglyceroli Caprylocapras; 
Makrogol-és glicerin-kaprilátok és kaprátok; Makrogotgllcer- 
idiỊ kaprilokaproilatai.

Pharmacopoeias. In Eur. (see p. vii). Also in ƯSNF.
Ph. Eur. 8 : (Caprylocaproyl Maaogolglycerides). Mixtures 
of mono-esters. di-esters and tri-esters of glycerol and 
mono-esters and di-esters of macrogols with a mean relative 
molecular mass benveen 200 and 400. They are obtaỉned by 
partial alcoholysis ol medium-chain triglycerides using 
macrogol or by esterihcation of glycerol and macrogol with 
caprylic (octanoic) add and capric (decanoic) add or a 
mixture of glycerol esters and condensates oí ethylene oxide 
with caprylic add and capric add. They may contain free 
macrogols. A pale-ye!Iow, oUy Iiquid. Dispersible in hot 
water, treely soluble in dỉchloromethane.
USNF 31: (Caprylocaproyl Polyoxylglycerides). A mixture 
of mono-esters, di-esters, and ữi-esters of glycerol and 
mono-esters and di-esters of polyethylene glycols. The 
polyethylene glycols used have a mean molecular tveight 
between 200 and 400. It is produced by paráal aỉcoholysis of 
medỉum-chain triglycerides with polyethylene glycoL by 
esterihcaõon of glycerol and polyethylene glycol with 
caprylic add and capric add. or as a mixture of glycerol 
esters and ethylene oxide condensate with caprylic add and 
capric add. It may contain hee polyethylene glycols. Pale 
yellow, oily liquids. Dispersible in hot waten íredy soluble 
in dỉdiloromethane. Store in airtight containers at a 
temperature of 25 degrees, excursỉons permitted between 
15 degrees to 30 degrẽes. Protea írom light and moisture.

Lauroyl Macrogolgtycerides
Glycerọmaơogoir Ịaurates; Glyceromakrogol-lauráty;: Laụ- 
oýi Pọlycôiyglỹcerides; Laurc^m al^dglyrôriịdeỊÍtạụrọ^' 
limàkrogollglyseridic Macrogolglycéndes laurlgueÃ' Maơo- 
golglyceridorurn laurates; Macrogolglycerolí,! íaụrẩs; 
ÌýlacrogoỊglycerollauratE; Macrogolgycerĩdorum rEaúrạtệs;, 
Makrogoí-és glicerin-laurátok; Makrogolgliceridq 'laurạtai; 
Makrogologlỉcerydóvv lauryniany. ’ 11

Phartnacopoeiaỉ. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Lauroyl Macrogolglycerides). Mixtures oí 
mono-esters, di-esters and tri-esters oi glycerol and mono- 
esten and di-esters of maaogols with a mean relạhve 
molecular mass between 300 and 1500. They are obtạined 
by partial aicoholysis oí sa turated oils mainly containing 
triglycerides of lauric (dodecanoic) add, using macrogol or 
by esteiiBcation of glycerol and macrogol with samrated 
latty adds, or by mixing glycerol esters and condensates 01 
ethylene oxide with the fatty adds of these hydrogenated 
oils. A pale yellow waxy solid. Dispersible in hot water. 
ừeely soluble in dichloromethane.
USNF 31: (Lauroyl Polyoxylglycerides). A mixture oí 
monoesters, điesters, and triesters o i glycerọl and 
monoesters and diesters of polyethylene glycols. the 
polyethylene glycols used have a mean molecúlar weight 
between 300 and 1500. It is produced by paitial alcoholysis 
of saturated oils, mainly containing triglycerides of launc

All CT0ss-references reíer to entries in Volume A



Logvvocxi/Maaogol Lauril Ethers 2193

add wỉth polyethylene glycols, by esteriHcatìon of glycerol 
and polyethylene glycols witb íatty adds, or as a mixture oỉ 
glycêrol esters and ethyỉene oxlde condensate with the ỉatty 
adds ,of the hydrogenated oils. & may contain ỉree 
polyethylene glycols. Pale yellow, waxy liqũids. Dispẹrsíble 
in hot water, ỉreely solubíe in dlcblorômethane. store ỉn 
airtight contaíneis at a temperatuie of 25 degreés, 
excurdons permitted between 15 degrees and 30 degrees. 
Protect &om light and moisture.

Pharmacopoeias. In Eur. (see p. viỉ). Also in USNF.
Ph. E u n 8 : (Linoleoyl Macrogolglycerides). Mixtnres oi 
mono-esters, di-esters and tri-esteĩs of glycerol and mono- 
esters and ặ-esteis of maaogols. Thẽy are obtained by 
paitial alcoholysis af ạủ unsaturated oil maỉnly containing 
triglyceridẹs of llnoleic {cũ.dí- 9,12-óctadecadienoic) add, 
usĩng macrogol with a m ean' xelatỉve molecular mass 
between 300 and 400, or by esterihcadon oỉ glyceroỉ and 
macrogol with unsaturatedíatty adds,orby mbrìng glycerol 
esters and condensates oỉ ethýlene oxide with the ỉatty adds 
oỉ this unsaturáted oil. An âmber, oily líquid whldbi may 
gỉve rise to a depoát after prolonged perìods at 2 0  degrees. 
Practícalỉy insoluble but diỉpersible in waten ữeeỉy soluble 
in dichloromethane. Protect from light.
USNF 31: (Linoleoyl Polyoxylglycerides). Á mixture of 
monoesters, điesters, and triesters of gỉycerol and 
monoesters and diesters oỉ polyethylene giycols. The 
polyethylene glycols have a mean molecular weight 
between 300 and 400. It is produced by partial alcoholysis 
oỉ unsaturated oũs, maỉnly containing triglycerides oỉ 
Unoleic add, with polyethyỉene glycol by esterihcatíon oỉ 
glyceiol and polyethyiene glycol with íatty adds, or as a 
mixture 0f glỹcerol esten and ethylene oxide condensate 
w ith the ỉatty addí oi the unsatuiated oAs. It may contain 
free polyethylene glycols. Amber, oily liquids. May develop 
depôàtaíte r proĩonged storage pẽriods at 2 0  degrees. 
Practically insoluble but disperâble in waten freely soluble 
in dichloromethane. Store in airtight contaỉnen at a 
temperatuie oỉ 25 degrees, excurãons pemũtted between 
15 degrees and 30 degrees. Protect ừomlight and moisture.

Oleoyl Macrogolglycerídes
lỉỊp ^ ẳ g ip ^ ^ Ệ ^ ặ ậ g u e s : M ác^ o lg lycertd cíu rn : oìe^ 

M aơ õgólgfỳcàậoreatẽ;j

Pharmacopoõcts. ỉn Eur. (see p. vii). Also in USNĨ. 
ph. Eur. 8 : (Oleoyl Macrogolgly cerides). Mixtures oỉ mono- 
esteis, đi-esters and tri-esters of glycerol and mono-esters 
and di-esms oí maaógols. Theỹ ãre obtained by paitiaỉ 
alcoholysis oỉ an unsaturated oil mainly containing 
triglyceiỉdes of oleic (ôt-9-octadecenoic) add, using 
macrogol with a mean reladve molecular mass betvyeen 
300 and 400, or by esterihcatíon oỉ glycerol and macrogol 
vvith unsaturated fatty adds, or by mixing glycerol esters 
and condensates of ethylene oxide with the íatty atíds of 
this unsaturated oiL An amber oily liquid, which may give 
rỉse to a deposit after prolonged periods at 2 0  degrees. 
Practícally insoluble but dispersible in waten freely soluble 
in dichloromethane. Protea from Iight.
USNP 31: (Oleoyl Polyoxylglycerides). A mbcture oỉ mono- 
esters, đi-esters, and tri-esters oỉ glycerol and mono-esten 
and dỉ-esteis of polyethylene glýcols. Polyethylene glycols 
used bave a mean molecular vveight betvveen 300 and 400. 
It is produced by pardal alcoholysis of unsaturated oils, 
maỉnly containing Qiglycerìdeỉ of oleic add, with 
polyethyỉene gỉycol, by estetihcatìon oí glycerol and 
polyethylene glycol with latty adds, or as a mixture of 
glycerol esters and ethylene oxide condensate with iatty 
adds oỉ the unsaturated oils. ỉt may contain &ee 
polyethylene glycols. Amber. oily liquids. May develop 
depoát aỉter prolonged stotage at 20 degrees. Practìcally 
insoluble but (Sspeisible in waten freely soluble in 
dichloromethane. Store in airtìght containers at a 
temperature of 25 degrees, excursions pennitted between 
15 degreẽs and 30 degrees. Protect from light and moisture.

Steoroy< Mocrogolgtỵcerides _____

Pharmocopoeias. In Eưr. (see p. vU). Also in USNF.
Ph. Eur. 8 : (Stearoyl Macrogolglyceiỉdes). Mixtures of 
mono-esteis, đl-esters and tri-ẽsters oỉ glycẽrol and mono- 
esters and đi-esten oỉ macrogolỉ with a mean rẽlatíve 
molecular mass between 300 and 4000. They aie obtained 
by paitíal alcoholysls oỉ saturated oilỉ containing maỉnly 
triglycerides oỉ steaiỉc (octadecanoic) add. using macrogol 
orbỹ estetỉhcatíon oỉ glycerol and macrogol with satụiãted 
íatty adds, or by mhcturẽ oỉ glycerol esten and condensates 
oí ethylene oxide with the ỉatty adds of thesehydrogenatéd 
oils. Ã pale yellow waxy solid. Dispersữ)le in wạrm vỵater 
and in warm liquid paraffln; ừeêly sohible in dlchlor- 
omethane; soluble in wann anhydrous ethancd.
USNF 31: (Steáioyl Polyoxylglycerides). A mixture oi 
monoesters, diesters, and triesten oỉ glycerol and 
monoesters and diesten oỉ polyetbylene ^ycols. The 
polyethylene glycols used havê a inean molecũlar wdght 
between 300 and 4000. It is produced by partial alcoholysis 
oỉ samrated oũi, mainly containing triglycerides of stearic 
add, with polyethylene glycol by esteiihcation oỉ glycerol 
and polyethylene glycol with latty adds, or as a mixture oi 
glycerol esten and ethylene oxide condensate with the íatty 
adds of the hydrogenated oils. It may contain Ễree 
polyethylene glycols. Paỉe yellow,-waxy solidỉ. Dispetsible 
in wann watcr and in warm paraffin; soluble ỉn warm 
methyl alcohol; íreely soluble in dichloromethane. Store in 
aiitight containen at a temperature oỉ 25 degrees, 
excunions peiinined between 15 degrees and 30 degrees. 
Protect írom light and moisture.

fVofi/ẹ
Maaogol/glycerol esten are mixtures oỉ glycerol ẹster and 
maaogol ester nonionic surlactants (p. 2164.2) and eonsist 
of maaogol esters and glycerol esten oỉ the same fatty acid. 
They aie nsed as self-emul5iỉyihg and sohibilising agents in 
oral and topical lormulationi. They are also used in íoods 
and cosmeiics.

Macrogoló GỊyceryl Capryỉocaprate
-Glyo^rnạaogonb.Oa3 ncxiearK)as;GỊ)terarDaÌaxigol-fe( 
■oldanódekanoát; Maabgol - G lycéroìỊ^rylbapratè;;; 
Máởbgól6 glỳtóràl,Ì3 pĩýk5capratedé;Mácfcộolồ.glỹcerpn' 
capi^óaprâs; Macrogd^lýcẹrolcapỊyltxaỊOTt; Kyórogd: 
.6^licềrij> ?ẻterek/Taprilátjai, 4 s.. bpráịặạir ' MalbọgoÌ-6- 
g lỹ^ lịap rý lb tó^ tM akr^ọ li^ ly^o iítep ry to Ìạp taa ttt 
M al^ọỊiọ,. s  gilcerollò âpr^ lc/;
'ppnc"GÌycei1de5;; PÒÌyoxytỉthylẹnẹ J'ếriCa|3^nj^^pfící 
Glỹceddes.' • - í’'- ■
CÁS— 361459-38-3.68954-97-1 . .

Pharmacopoeicis. In Eur. (see p. vii).
Ph. Eur. 8 : (Macrogol 6  Gỉycerol Caprylocaprate). A 
mixtuie oỉ mainly mono- and di-esteis of polyoxyethylene 
glycerol ethers mainly with caprylic (octanoic) and capric 
(decanoic) atíds. The average number ot moles of ethylene 
oxide reacted per mole of substance is 6 . Macrogol 6  glycerol 
caprylocaprate may be obtained by ethoxyladon oỉ glycerol 
and esterihcatìon witb distilled coconut orpalm kemel fatty 
adds. or by ethoxylation oỉ mono- and diglycerides of 
caprylic and capric acids. A pale yellovv liquid. Partly soluble 
in water, Ireely soluble in castor oil, in glycerol in 
isopropanol and in propylene glycol. Viscosity about 
145mPas.

P ro íỊle

Macrogol 6  glyceryl caprylocaprate is an cthoxylated 
glycerol ester nonionic surĩactant (p. 2164.2). It is used as a 
solubiliser and emulsiher and as an emollient in topical 
preparadons.

Macrogol 20 Glyeeryl Monostearate
O^r^Tụgogoli 20 ! • Monoswarãs^ Glyreromajqt^oì-2Cp' 
^nosteaĩát; Mạcrogoi 20 Glycerol McinoneạrateMaapgol 
20 glýcérol,. mionostéạratẹ de; Mãơbgòỉ. M  glycẻrtíib 
n^nõst^ras; Maqogpl-2{^glycẹrolmpnostearat; Macrogoli 
i )  GlycerqỊ Monokẽạrete MaqogoỊÌ 20- Glyceroli. Moõor 
ỉteạras t íNtolơogọ^20 l̂icsrirHnọnósztearátr .Makrogol-20-. 
iglycetọlrnoọGistéãrati-MàkrogolHữ^lyserolirnonostearaattìi 
Wkrbgbliơ; 2Ọ glicerolia- I^nòstearatasỉ- Makrogõtào^ 
gpceroỊú nipnọsteaiynỊar); PEG-20 Glyceryl-Stearảte.' :  v
O T : — ; - - -  —
ŨM.-7-MM16M8.
phannacopoeias. ỉn Eur. (see p. vii).
Ph. Enr. 8 : (Macrogol 20 Glycerol Monostearate). Macrogol 
2 0  glycérol monostearate is obtained by ethoxylation with

ethylene oxide of dlfferent types oỉ gỉycerol stearates, 
mainly Glycerol Monostearate 40-55. The number oỉ moles 
ot ethylene óxide teacted per mole oỉ glycerol steaiate ls 2 0  
(nominal vahie). A pale yellow, oily liquid or gel. Soluble in 
water at 40 degrees and above and ỉn alcohõl; pracdcally 
insoluble ỉn light liquid paiaỉBn and in ỉatty oils. Relatíve 
denslty about 1.07. Protect from light.

ProRỊe
Macrogol 20 glyceryl monostearate is an ethoxylated 
glycerol ester nonionic siưíactant (p.2164J).Itisusedaian 
èmulsiBer and solubiliser in phàìmacéuticalỉ, íoods, and 
cosmetìcs.

1 5  Ị ^ d r e x y ^ i t t e  ; -V .

GlycOlA 5Hfydroxysteạratẽ;Pqlỹo^ặhylàíổ^12-Hydroxyst;- 
teáfic: Aad; noiira^eHmMKonồĩiạ l^poítàiBaeạpaT: ~ 
G4§ — 70142-34-6

Pharmacopoeias. In Eưr. (see p. vii). Also in USNF.
Ph. Eui. 8: (Macrogol 15 Eydroxystearate). A mlxture o{ 
mainly mono- and dl-esten oỉ 12-hydroxystearic add and 
macrogols obtạined by ethoxylation óf 12-hydroxystearic 
addL The number òf moles of ethylene cndđe reacted per 
mole of 12-hydxoxysteaiỉc add is 15 (nomỉnal value). It 
contalns free macrogols. A ydlovrish, waxy mass. It 
solidUes at about 25 degrees. vẽiy soluble in wãter; soluble 
in alcohol; insoluble in liquid parafRn. Store in airtight 
containen.
USNF 31: (Polyoxyl 15 Hydroxýsteaiate). A produd 
resulting bom the rẽaction oỉ about 15 molés oỉ ethylene 
oxide with 1 mole oi 12-hydroxysteaiic add. It consists 
mainly 0 í  12-hydroxysteaiic add polyethoxyiated at both 
the caiboxyl and the hydroxyl groups with macrogoL It 
contains &ee macrogols. A yeDovvish to white waxy mass. 
Very soluble in waten soluble in alcohol and in isopropyl 
alcohol; insoluble in lỉquid paraffin. Store in airtlght 
Container^ at a temperature below 25 degrees, the point at 
which it solỉdihes.

Proỉile
Macrogol 15 hydroxysteaiate is a macrogol ester nonỉonỉc 
surỉactant (p. 2164^). It is used as a solubilising agent.

AAacrogol Laurates
'PEG' íaurates; :Polyeth)deniẽv'GlycoT'.: Laúrâteỵ' PolỷcBợr- 
Laurates. - ■’
CAS — 9004-81-3." -- '• - ■ “ 2

Prodỉe
Macrogol laurates are macrogol ester nonionic surỉactants 
(p. 2164.2) used as emulsihen.

Macrogol Lauril Ethers
<t4DtxtecyRorh^rọx^ly(ro^thylẹríă; Étẹreĩ laurilicos de 
macrogol; Láureth Comptounds; iauromacrogols; Macrogol,. 
éteres láurícos dạ; Maopgol, éther laurique de; Macrogol 
Lauryl Ethers; MacrogoH aether laũrtllcum; Makrogolilaur- 
yylieetteri; Makrọgolió laurilo eteris;' Makrogollaúiyleter, 
Oxypolyethoxydodecanes; Potyóxyl taũtyl Eứiẹrs; nonnaTvt- 
ÃeHTnviKonn ii /láýpVtnoBÓro Cnnprra 5<t)npbì:ia’ '
Ợ ỊS  —  5 0 0 2 ^ 2 ^  ’ '• ;; ■ ■"

Descriptíon. Macrogol lauril ethers have the general 
ỉoimuỉa CllHỉs(OCH2CH2).OH.
Phaimocopoãaỉ. In Eur. (see p. vii) and Jpn. Also in USNF. 
Ph. Eur. 8 : (Macrogol Lauryl Ether). A mixture of ethers of 
mixed macrogols with fatty alcoholỉ, mainly CI2H260. It 
contains a variable amount of free C)2H2«0 and it may 
contain &ee macrogols. The number oỉ moles of ethylene 
oxide reacted per mole oi C^HmO is 3 to 23 (nominal 
value). Macrogol Iauril ether with 3 to 5 units oỉ ethylene 
oxide per molecule is a colouxless liquid. Practically 
insoluble in water and ỉn Petroleum spirit; soluble or 
disperãble in alcohol. Macrogol lauiA ether with 9 to 23 
units oỉ ethylene oxide per molecule iỉ a white OI almost 
white, waiy mass. Soluble or dispeiàble in waten soluble in 
alcohoL* practìcally insoluble in petrdeum qiirit Macrogol 
lauril ether should be stored in aỉrtỉght contaỉners.
USNF 31: (Polyoxyi Lauryl Ether). A mixture oí the 
monolauril etheis of mixed polyethylene glycols, the 
aveiage polymer length being equivalent to not less than 3 
and not more than 23 oxyethylene units (nominal value). Ít

The Symbol t  denotes a preparation no longer actìvely marketed
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contains various amounts of hee lauril alcohol and it may 
contain some free polyethylene glycols. Store in aútight 
containers in a dry place at a temperature of 8  degrees to 15 
degrees.

Laureth 4 ỊUSANI
/laypeT 4.
CẤÌ — 9002-92-0.
UNII — 6HQ855798J.

Description. A mixture of monolauril ethers oỉ macrogols 
where the average value of n in the ỉormula given on 
p. 2193.3 is 4.

Lauromacrogol 400 ỊriNNi
Laureth 9 (USAN); Lauromacrõgolum 400; Polidocanol; 
Polidocanol 600; Polidocanolum; Polidocanolum 600; 
Polidokanol; Polidokanoli; HaypoMaKporo/1 400.
CAS — 9002-92-0; 305S-99-0.
ATC —  C0SB802.
ATC Vet — QC05BB02. 
um  —  0AWH8BFG9A

Description. Lauromacrogol 400 is a mixture of 
monolauril ethers of macrogols vvhere the average value 
of n in the ỉormula given on p. 2193.3 is 9. It has sometimes. 
hovvever, been erroneously described as containing 8 , 
rather than 9, oxyeihylene groups. However, note that 
Lauromacrogol (BAN) is described as containing an average 
o( 8  ethylene oxide groups per molecule.

The niunber 400 in the name Lauromacrogol 400 
corresponds approximately to the avetage molecuỉar mass 
of the macrogol portion whereas the number 600 in the 
name Polidocanol 600 corresponds approximately to the 
average molecular mass of the whole molecule. 
Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Lauromacrogol 400). A mixture of lauríl alcohol 
(dodecanol) monoethers of mixed maaogols. It may 
contain some íree macrogols and it contains various 
amounts oỉ hee lauril alcohol. The number of moles of 
ethylene oxide reacted per mole of lauril alcohol is 9. The 
number (400) ỉollovving the name approximately corre- 
sponds to the average molecular mãss of the macrogol 
portion. A white or almost white, unctuous, and 
hygroscopic mass, vvhich melts at 24 degrees ínto a 
colourless or yellovvish, viscous liquid. Freely soluble in 
water; very soluble in alcohol and in acetone.

Uses and Administration
Macrogol lauril etheis are mixtures of macrogol ethers of 
mainly lauril alcohol. They are macrogol alkyl ether 
nonionic surỉactants (p. 2164.2) and are used as solubilisers 
and dispenants; they have also been used as spermiddes. 
Lauromacrogol 400 is used as a sderosant in the treatment 
of oesophageal and gastric varices (p. 2563.1) and varicose 
veins (p. 2564.1), and has been tried in endoscopic injection 
therapỵ for bleeding peptic ulcer (p. 1813.2); it has also been 
used as a local anaesthetic and antipruhdc (see p. 1687.3) in 
combinatíon topical preparations.

Adverse Effeờs
There have been occasional reports of allergic skin reactions 
after topical application of preparations containing 
macrogol lauril ethers.

A 63-year-old man developed pulmonaty oedema, a 
dramatic fall in heart rate, transient left pyramidal 
synđrome and died after sderotherapy vvith lauroma- 
crogol 400 to control gastiic variceal bleeding;' the 
iàtality was attributed to the action of the drug that had 
passed in to the systemic drculatíon. Another patient2 
suỉỉered a revenible ischaemic neurological defidt after 
sderotherapy with lauromacrogol 400 for varicose veỉns 
of the leg, and ischaemic sơoke5 and other neurological 
symptoms.4 probably due to embolỉsm after passage of 
foam through a patent íoramen ovale, have been 
repoited alter ỉoam inịection sderotherapy using the 
compound. Allergic respữatory symptoms have reported5 
in a patient on the sixth occasion of her receiving 
lauromacrogol 400 as sderotherapy for varicose veins; 
no adverse events had occurred during five previous 
treatment sessions.

A study4 involving 1605 patíents that covered 3357 
patient years revealed 5 adverse events with liquidL and 46 
with foam, preparations oí lauromacrogol 400. Visual 
dísturbances were the most hequent event (14) and 
muscular vein thrombosis the most serious (8 ). Ovetall, it 
was considered that lauromacrogol 400 was a safe sclerosúig 
agent íor varicose veins.

1. Paterỉỉnỉ K  tì a i Heirt íaiỉure and endoscopỉc sdcrotherapy of variceal 
bieeding. Lancet 1984; i: 1241.

2. Van der Plas JPL tì ai. Reversỉbỉe ỉschaemỉc neuroỉogỉcal dcRdt aỉter 
sderotherapy ol varỉcose veỉns. Lanctì 1994; 343: 428.

3. Poriec MV. tì  aL Stroke aíicr varicose vein foam in)ectíon sderotherapy. 
J Vcac Surs 2006; 43: 162-4.

4. Ceulen RPM. rt ai. MicroemboUỉm durlng foam sderotherapy oí 
varicosc veins. N Engl J Mtd 2008; 358: 1525-6.

5. Geslin JM. tì a i Manlíesutíons respiratoỉres allergiques ỉors de sdérose 
de variCđs par ìe lauromacrogol 400. Thtrapừ 2004; 59: 651-2.

6. Guex JJ, et ai. The French poĩidocanol study on ỉong-tenn sỉde etteas: a 
survey coverỉng 3.357 pacient years. Dcrmatol Surg 2010; 36 (suppỉ 2): 
993-1003.

P rep ara tio n s
Proprietary Preparations (details are given in Volume B)

Singla ingradient Preparations. Arg.: Aet; Aetoxysklerol; Aus- 
trài: Aethoxyskleroỉ; Austria: Aethoxysklerol; Belg.: Aethox- 
ysklerol; Cỉ.: Aethoxysklerob Denrn.: Aethoxysklerol; Pin.: 
Aethoxysklerol; Fr.: Aetoxisderol' Ger.: Aethoxysklerol; Anaes- 
thesull; Pruriderm; Recessan; Gr.: Aethoxysklerol; Atossisđerol; 
Etoxiskleroi; Hung.: Aethoxysklerol; Indừr. Asklerol; Israel: 
Polidoct; Itai.: AtossisderoỊ; Mex.: Farmaflebon; Neth.: Aethox- 
ysklerol; PoL: Aethoxysklerol; Spain: Etoxisderol; Swed.: 
Aethoxysklerol; Stvite.: Aethoxysklerol" Balmed Hermal Plus; 
sderovein: Thai.: Aethoxysklerol; Turk.: Aethoxysklerol; ukr.: 
Sderovein (CKiiepoBCHH); USA: Asdera; Varithena; Ventĩ.: 
Etoxisderol.

AAulti-ingredient Preparcrtions. A rg .:  Nene Dent NP; A u s tr ia :
Balneum PIus; Dentinoxt; Dencinox; Optiderm: Prurimix; Sol- 
coseryl Dental; Vonum; Belg.: Cose-Anãl; Braz.: Nene Dem N; 
Chút: Mentobalsamt; Ureadin Rx DB; Ureadin Rx PS; Ureadỉn 
Rx RD; Vaunal; Cz.: Balneum Hermal Plus; Ger.: Balneum 
Plus; Brand- u. Wundgel-Medice; Dentinox N; Optiderm; Sol- 
coseryl akutỷ; Solcoseryl Demalt; Hững Kong: Collomackt; 
Haemoralt; Solcoseryt Dental; Hung.: Balneum Hermal Ptus; 
Dentinox N; Dentinox; ỉndon.: Solcoseryl Dẽntalt; Irỉ.: 
Balneum Plust; Itch Relỉef; Israel: Balneum Plus; Denna- 
Care+; Ital.: Optíderm; Pitiren; Malaysia: Balneum Intensiv 
Plus; Solcoseryl Dental; Mex: Nene Denp Neth.: Epíanal; 
Norw.: Alcos-Anal; phũipp.: Solcoseryl Dental; Poi.: Balneum 
Hermal PIUS+: Dentinox N; Optìdermt; PorL: Anacal; Hidra- 
tante W; Rus.: Collomac (KonnoMax); Denónox CQenxKHoic); 
Hepatrombin H (renarpoMÔnH T); Solcoseryl Dental (Comcocepna 
HeHTanbHai); Singapore. Balneum Intensiv Ptus; Solcoseryl 
Deatal; Switz.: Assan rem; Decasept Nf; Dendnox; Optidenn; 
Oxydemúne; Parapic Pniri-med lipolotion; Pniri-med; Solco- 
seryl Dentaire; Sportusal Spray sine hepaiino; Sportusal; Venu- 
creme; Venugel; Thai.: Collomak; Solcoseryl Dental; Turk.: 
Dentinox; Kortos; Solcoseryl; UR Anacal' Balneum PIus; 
Balneum Pius; Diprobatht; E45 Itch Rdiet Ukr.: Collomak 
(KonnoMax); Dentinox N (Hchthhokc H); Hepathrombin H (Tena- 
TPOMỐMH H; Solcoseryl Dental (Coaxocepiin Hemanunx); Venez.: 
Collomack.

Macrogol Monomethyl Ethers
Éteres monometíỉicos de polietìlenglicol; Macrogol, éteres 
monometílicos de; Methoxy-PEGs; Methoxypoiyethylene 
Glycols; MPEGs; Polyethylené Glycol. Monomethyl Ethers; 
PÓIyoxyethylene Monorríethyl Ethers; nonM3TvuieHrjiMKO/ifl 
M MetnnoBoro CnnpTa 3(|>Mpbi. 
a-Methyl-(d-hydroxypoly(oxyethylene).
C4S — 9004-74-4: - . . ’ •

Pharmacopoeias. In USNF.
USNT 31: (Polyethylene Glycol Monomethyl Ether). 
Addition polymers of ethylene oxide and methyl aicohol. 
represented by the lormula CHỉ(OCH2CH2)llOH, where n 
represents the average number oi oxyethylẽne groups. The 
name iỉ usually designated by a number that corresponds 
approximately to its average molecular weight.
As the average molecular weight increases, the water 
solubility, vapour pressure, hygroscopidty, and solubility in 
organic solvents decxease while congealing temperature, 
spedhc gravity, ílash-point. and viscoãty increase. Liquid 
grades occur as dear to ỉlightly hazy, colourless or 
practically colourless, slightly hygroscopic, viscous liquids 
vvith a slight charaaerũtíc odour. Solid grades occur as 
practically odourless, vvhite, waxy, plastic material vvith a 
consistency similar to beeswax, or as creamy white Qakes. 
beads, or powders. Liquid grades are misdble with waten 
solid grades are ỉreely soluble in vvater; alỉ grades are soluble 
in alcohol, in acetone, in chloroform, in ethyl acetate, in 
ethylene glycol monoethyl ether, and in toluene; all grades 
are insoluble in ether and in hexane. Store in airtight 
containers.

Pro/j'/e
Maaogol monomethyl ethen are macrogol ether nonionic 
suriactants (p. 2164.2). They may be used as ointment 
bases, solvents, and plastidsen.

Macrogol oleates
Macrọgol Mono-oleạtes? Maơogol,. oléate .de;. Macriàgo.ll 
Oleas; Malqogolio oleatas; Mạkrốgolioleaạtti; Makrogololeat;

Makrogol-oleát; Polyethylene Glycol Monooleạtẹs; Polyoxyl:
Oleates.
CAS —  9004-96-0.

Pharmacopoeias. Eur. (see p. vii) indudes a monograph for 
Macrogol Oleate. USNF indudes Polyoxyl Oleate.
Ph. Eur. 8 : (Macrogol Oleate). A mixture oỉ mono- and dl- 
esters of mainly oleic (ds-9-octadecenoic) aád and 
macrogols. It may be obtained by ethoxyladon of oleic 
add or by esteriíỉcation of macrogois vvith oleic add oi 
animal or vegetable origin. It may contain free macrogols. 
The average polymer length is equivalent to 5 to 6 or 10 
moles oỉ ethyiene oxíde per moie (nominaỉ vaỉue). A 
suitable antoxidant may be added. A slightly yellovvish, 
viscous liquid. Disperáble in water and in oils; soluble in 
alcohol and in isopropyỉ alcohol; misdble with fatty oils and 
with vvaxes. It has a rehactive index oỉ about 1.466. Store in 
airtight containers.
USNF 31: (Polyoxyl Oleate). A mixture of the mono- and 
di-esters of oleic add and mixed polyethylene glycols. It 
may be obtained by ethoxylation of oleic add or by 
esterìỉication of polyethylene glycols *vith oleic add of 
animal or vegetable orìgỉn. It may contain free polyethylene 
glycol. The average polymer length is equivalent to either 5 
to 6 or 10 oxyethylenẽ units (nominal values). A suitable 
antoxidant may be added. A slightly yellovvish, viscous 
liquid. Dispersible in vvater and in oils; soluble in alcohol 
and in isopropyl alcohol; misdble vvith latty oils and with 
vvaxes. Its reừactive index is about 1.466. Store in airtight 
containers. Protect hom moisture.

Proỉilẹ
Macrogol oleates are macrogol ester nonionic suríactants 
(p. 2164.2) used as emulsihers.

Macrogol oleyl Ethers
Ethoxylated Oleyl AỊcohol; Maaogol, éteres oleílicos de; 
Macrógd, éther olếique de; Maỡogoli aether oleicum; 
Macrogoli Aetherum Gleicum; Makrogolio oleilo eteris; 
Makrogolioleyylieetteri; Makrogol-oleil-eter; Makrogololeyt- 
eten ốleth cómpọunds; Polyéthylene Glycol Mono-oleyỊ 
Ethers; nojiM3TwneHr7inKO/ifl M OneMnoBoro Cnnpĩa 
3<j)Mpw.
CAS — 9004-98-2
Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Macrogol Oleyl Ether). A mixture of ethers of 
mixed macrogols with linear íatty alcohols. mainly oleyl 
alcohol. It may contain some ừee maaogols and it contains 
various amounts of free oleyl alcohol. Macrogol oleyl ether 
vvith 2 to 5 units of ethylene oxide per molecule is a yellow 
liquid. Practically insoluble in water and in petroleưm spiiit; 
soluble in alcohol. Macrogol oleyl ether with 10 to 20 units 

• of ethylene oxide per molecule is a yellowish-white, waxy 
mass. DispersibỊe or soluble in vvatec soluble in alcohol; 
practicaũy insoluble in Petroleum spirit. Macrogol oleyl 
ethers should be stored in aỉrtight 'containers. Protect hom 
light.

Polyoxyl110 Oleyl Ether
Pọiroxi! 10, ệter óleílico de; normoKcvGTMneHmMKỌ/iH M
0/ieHHOBOữ KnơlOTb) 3<ị>Mp.
um — JD797EF70J.

Pharmacopoeias. In USNF.
USNF 31: (Polyoxyl 10 Oleyl Ether). A mixture of the 
mono-oleyl ethẽrs õf mìxed mãcrogols, the average polymer 
length being equivalent to not less than 9.1 and not more 
than 10.9 oxyethylene units. It may contain suitable 
stabilisers.
A soft white semisolid or pale yellow liquid with a bland 
odour. Soluble in water and in alcohob dispersible in liquid 
paraỉhn and in propylene glycol with possible separatíon on 
standing. Store at a temperature oí 8  degrees to 15 degrees 
in airtìght containers.

Profíle
Macrogol oleyl ethers are mixtures oi macrogol ethers ọí 
mainly oleyl alcohol. They are macrogol ether nonionic 
suríactants (p. 2164.2) and are used as emulsilying and 
solubilising agents.

Macrogol Poly(vinyl Alcohol) Grafted 
Copolymer ................_
.'Ethềnol Graft Poíymer .with Oxirane; Ethylene Glycol and 
Vinyl Alcohol Graft CopolymeoMaơogol-Polyívinylalkohọl)::

All cross-reíerences reíer to entries in Volume A
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Pharmacopoeias. In Eur. (see p. vii). Also in USNP.
Phu Bur. 8 : (Macrogol Poly(vỉnyl. Aicobol) Graỉtẹd 
Copolymer); còpolymerum Macrogolo et Alcoholl Poiy 
(vínylico) Constatum. A graỉteđ copõlymer oi macrogol and 
poly (vinyl alcohol), having a mean reiadve molecular mass 
oỉ about 45000. It consists oỉ about 75% oỉ poly(vmyl 
alcohol) units and 25% of maaogol units. It may contain 
anhydróus colloidal sỉlica to ỉmprove flowabillty. Ã white or 
slightly yellosrish povvder, opalescent Solutions may be 
obtaỉnèd during testing due tô the presence of anhydxous 
colloidal silica. Very soluble in water;piactically insoluble in 
dehydrated aỉcohôl and in acetone. It dissolves in dOute 
adds and in dilute Solutions oỉ aỉkali hydroxides. A 20% 
soludòn ỉn water has a pH of 5.0 to 8.0.
USNP 31: (Ethylene Glycol and Vỉnyl Alcohol Graft 
Copolymer). A graỉt copolymer óf ethylene glycol and vinyl 
alcohol. It conshts oỉ about 75% oỉ vinyl alcõhol units and 
25% of ethylene glycol units. The copolymer is producedby 
using macrogol and vinyl acetate as startíng materialỉ. The 
macrogol ỉonns the polymer backbone onto which 
polyvinyl acetate is graỉted. Hydiolysis oí polyvỉnyl acetate 
side-chains leadỉ to ỉoimadon oi põlyvinỹl aĩcohõl graíted 
chains. It may.contain a giidant to improve flowabŨity. A 
white or slighdy yellovvish povvder. Very soluble in waten 
practically insohible ho anhydrous alcohol and in acetone. It 
dissolves in dilute adds and dỉlute solutìoủs oỉ alkalỉ 
hydroxides. A 20% solutian in carbon đioxide-free vrater 
has a pH of 5.0 to 8.0. Store at a temperature below 25 
degrees.

Profìle
Macrogol poly(vinyl alcohol) graíted copolymer iỉ used in 
fíìm  coatings ỉor immedỉate-release tablets and peDets.

M a c r o g o l  4 0  S o r b i to l  H e p t a o i e a t e

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Macrogol 40 Sorbitol Heptaoleate). A mixture oí 
esters of fatty atíds, mainly oleic atíd. and soibitol 
ethoxylated vrith approximately 40 moles of ethylene oxide 
for each mole oỉ sôibitol. 7 moies oỉ oleic add âre used for 
each mole of sotbitoL It also contains macrogol ỉatty add 
esters. A dear or slightly opalescent, yellovdsh, viscous, 
hygroscopic liquỉd. Dispersible in water, soluble in isopropyl 
myristate, in isopropyl paỉmitate, in mineraỉ oils, and in 
vegetable ỉatty oils. Store in airtight containeis. Protect tom  
light.

Profile
Macrogol 40 sotbitol heptaoleate is a macrogol soibitol 
ester, sìmilar to the polysoibates but contaũũng about 40 
moles of ethylene oxide pcr mole oi soibitol rather than 2 0 . 
It is a sorbitan ester nonionic suiỉactant (p. 2164.2) and is 
used as an emulsìher in topical prepaiations.

M a c r o g o l  S t e a r a t e s
, | ^ ẹ ỹ | : ^ ‘^Ịie)ỊÌehgl)coÌ; Éstẻres, dè polioxĩeblenạ;. 
^MaqqgoỊ,  ̂^CTMVcỉeỉ; Maơogol, stéarate de;., híaaògoìi' 
Stẹairas; MakrbgoGo stearatas; Makrogoliỉtearaạttí; Mạkrogok 
stearat; ,Makrõgol-5tearát. Makrogoi-saearát; Polyoxyethy- 
lene Gtycol StẽarateSí: Pọlyoxyethytene Stearates; póíyoxyí. 
Stearạtẹs; ; MaKporona 'CTeápaTÚ; nonw3TvưieHmviKO/úi 
CreapaTụ...,'; . ■■■■

Nomenclature. There are two Systems oỉ nomendature 
used for these compounds; these substances have the 
general ỉonnula Ci7H3;COO.[O.CH2CHi]lpH. In the Systems 
used by BAN and USAN the numbers ỉn the names teỉer to 
the approximate polymer length in oxyethylene units 
vvhereas in the System used by INN the number reỉen to the 
average molecular weight of the polymer Chain. Thus, the 
names Macrogol 8  Stearate (BAN), Polyoxyl 8  Stearate 
(USAN), andMaaogol Stearate400 ựơỉNM) alỉdescribe the 
same compound.
Pharmacppoeias. In Bur. (see p. vii). Also in USNP.
Ph. Eur. 8 : (Macrogol Stearate). A mixture oỉ the mono- 
and dỉ-esters oỉ mainỉy stearic add and/or palmitic add and 
macrogols. It may be obtained by ethoxylation or by 
esterihcation o{ macrogols with steaiic add 50 (type I) or 
steanc atíd 95 (type n). The average polymer length is 
equlvalent to 6  to 1 0 0  éthylene oodde units per moĩecule 
(nominal vahie). It may cóntain free macrogols. White or 
slightly yeIlowish waxy mass. Soluble in alcohol and in

isopropyl alcohoL Compounds containing 6  to 9 unỉts of 
ethyỉenê oxlde per moiecule are piacticãlly Insohible but 
freely dispersible in vraten misdble with íatty oHs and with 
vvaxés. cômpounds containing 2 0  to 100  units of ethylene 
oxide per molecule are soluble in water; practícally 
insoluble ỉn ỉatty oỉls and in waxes, Store in aỉrtlght 
cọntainers.
USNP 31: (Poỉyoxyl Stearate). A mixture oỉ the mono- and 
di-esteis oỉ maỉnly steaiic (octadecanoic) add and/or 
palmỉtic (hexadecanoic) add and polyethylene glycols. The 
ỉatty adds may be oí vegetable, animal or synthetic origin. 
Polyoxyl Stearate Type I or Type ư  diổers in its content of 
steaiic add. It may óontain frêe polyethylene glycols. The 
average polymer length is equivalent to 6  to 1 00  ethylene 
oxide Iinta per molecuỉe (nomỉnaỉ vaỉue). A white or 
slightly yellowish waxy mass. Solnble in alcohol and in 
isòpropyí alcohoL Polýoxyl stearate coiresponding to a 
prõduà with 6  to 8  unĩts of ethylene oxide pẽr molẽcule is 
practícally ỉnsoluble in waten soluble in íatty oils and in 
iyaxes. Polyoxyl steaiate correspondlng to a prõduct with 20 
to 100  unỉts ôf ethylene oxidê per molecule is soluble in 
vvater; pracdcally insoluble in íatty oils and in waxes.
Store in airdght containers. Proted ừom light and moisture.

P o l ý o x y l 4 0  S te a r a t e  ỊUSANỊ 
S l ^ ^ ^ ^ ^ ^ ^ ẩ ọ g S S S ũ r t e e ả r a t ọ ^ d ễ - P o Ì Ị o x i ĩ a Ì D ; ’' 

:déỉ’ Maơogor'40: Stèàrate "(BĂN);’ 
Macrpgoí Stearaté, toòo '(iÌNN%  

ặ ỉ ^ ^ ^ t E Ì r a í ẽ ^ 0 Ò t ) - / rM ^ogọlt:5 tea"ràs:i2Ò 00;Pốlyóx< -.' 
■|eÍỊifenễ|<ro^tếárâte; Stearethátẽ 40t MaiqxỉiOTá- 200Q; 
LCTếâpấT:5'>
:- Ĩ£ Ệ & ‘13A<Ụ4NH&fâỊyo^ stẹărore); ECU1BC66Q7 (pọlịtoxýl
ễ ịS m o n á õ m ò ù Ị;  Ĩ ^ M f& 5 Z 'ỳ o fy c ^ 4 0 'â s te a ia à j . '

Phormocopoeỉas. In Jpn. Also in USNĨ.
USNP 31: (Polyoxyl 40 Stearate). A mixture of the mono- 
and di-esters oí steaiỉc add and mỉxed macrogols, the 
aveiage polymer length being about 40 oxyethyicóe units. 
Itcontainsnotlessthăn 17% and not more than27% of free 
macrogols. It Is a waxy, white to lỉght tan sólid, odouiiess or 
with a ỉaint ỉat-like odour. Congeallng range 37 degrees to 
47 degrees. Sohible in vtrater, in alcohol in acetone, and in 
ethen insohible in liquid paraỉBn and in vegetable oils. Store 
in aỉnight containen.

lncompotibiTrty. Macrogol stearates have been tepoĩted to 
be generally stable wìth electrolytes and weak adds or 
basẽs aỉthoũgh strong adds or bases may cause hydrolysis 
and saponiScation. Discoloration or predpitatỉón may 
occur with phenolic substances and complexation with 
pieservatives. Decrease ỉn the antimỉcrobial actỉvity oí 
badtradn, diloramphenicol phenoxymetbylpenidllin. 
and tetracydlne has been stated to occur with concentra- 
úons oi mácrogol stearates exceeđing 5%.

Pnoỉíle
Macrogol steaiates are macrogol ester nonionic surỉactants 
(p. 2164.2) that are used as emulsiíying and solubilỉãng 
agents.

M a c r o g o lg ly c e r o l  C o c o a te s
Maaogol Gíycetol Cocoates; Macrogol Glyceryi Còcoates; 
Maaogolglycẹrolcocoatẹ: Macrogolglyceroli Cocoates; PEG 
Glyceryl Cocoatés Polyethyiene ảycoi Glyceryl Cocoates.
Pharmocopoeios. In Eur. (see p. vii).
Ph. Eur. 8 : (Macrogolglycerol Cocoates). Mixtures oí 
mono-, di-, and triesters oi ethoxylated glycerol with ỉatty 
adds oỉ vegetable orìgin having a composition correspond- 
ing to the ỉatty add composition of the oil extraaed from the 
hard, dried íraction of the endosperm oỉ Cocoí nuàỊtra. The 
aveiage number of moles of ethylene odde reacted per mole 
of substance (nominal value) is either 7 (macrogol 7 glycerol 
cocoate) or 23 (macrogol 23 glycerol cocoate). Relative 
density about 1.05 for tnacrogoĩ 7 glycerol cocoate and 
about 1.09 ỉor macrogol 23 glycerol cocoate A dear, 
yellovnsh, oily lỉquid. Soluble in water and in alcohol; 
practically insoluble in Petroleum spirit at 50 degrees to 70 
degrees íõr macrogol 7 glycerol cocoate and mãcrogol 23 
glỹcerol cocoate.

Macrogolglycerol cocoates are ethoxylated glycerol ester 
nonionic sutỉactants (p. 2164.2). They are used as nonionỉc 
suríactants deansers, emulsihen and solubilisers in topical 
prepaxations.

Pharmacopoeias. ỉn Jpn. Aỉso in USNP.
ỤSNP 31: (Mạgnesium Silicate). A compound oỉ magnes- 
ium oxide and Silicon dioxỉde. It contâihs not less than 
15.0% of magnesium oxỉde and not less than 67.0% oỉ 
Silicon dỉoxide, calculated on the ignited basỉs. It is a fine, 
white, odoutỉess powder, hee bom grittiness. Ịnsoluble ìn 
water and in alcohol. It is readily decomposed by mỉneral 
adds. pH oỉ a well-mỉxed 10% suspension in vvater is 
betweên 7.0 and 10.8.

Prọfíle
Magnesium silicate is used ỉn the ỉood industry and ÚI 
phannaceutkal manutactuiing as an anticaldng agent.

P repara tíons

Proprietary Pieparoâons (details axe given in Volume B) 
Sãigle ingretGent Praporọtions. PorL: Acnoil Freef. 
Mubi-ingrattant Preparolions. Bna.-. Cutisanol; Fr.: ZeaSorb.

M a g n e s iu m  S t ẹ a r a t e
•572; E470b J[magnesium’ Sate of fatty adds>. Estearato’ de: 
magnesio;' "Estearảtoti dét rMagnésió:: ■ Magnesũ.;-:Stearas^ 
Magnésiurn; stéarare de;tXl3gnẽsjurosteạraãt;.lvtegnesiụm^: 
steăraattkMagnesiumstearaVMagnéáònvsạểarátMagneát 
stearynianí líitegnio stearatas; Steãran^dỉeỉriaty: Stếatate:de 
magnésiunị^Stearato' dỉ. magnesicị; Steaiỳnián;;magnỂ2Uf 
C T C apa^M am ỹm .- ’ '  - '  " r
Magnesium octadecanoate.
CAS —  15Ỉ5-S3-9 ffnagnesium oleate); 2601-9&1 (magnesium ■■ 
palmìtate);J57^04~0 {magnesnjm steárate). . 
ỤNII—ỊỌ097M6I30. , - - .

Pharmocopoeias. In Otiiu Ettr. (see p. vii), ìn t, Jpn, and 
Vừt Also in USNF.
Ph. Eur. 8 : (Magnesium Stearate). A compound oỉ 
magneáum with a mbctute of solid organic adds and 
consistmg mainly oỉ variable proportions oỉ magnesium 
stearate {CjtH7oMg04=591.3) and magnesỉum palmitate 
(CJjHtíMg04 = 535.1) obtainedừomsources oỉvegetable or 
animal origin. ỉt contaỉns 4.0 to 5.0% of magnesium 
calculated on the dried substance. The latty add íraction 
contains not less than 40.0% oỉ stearic add and the sum oỉ 
stearic add and palmitic add is not less than 90.0%. A white 
or almost white, very Sne, light powder, greasy to the touch. 
Practically tnsoluble in watet and in dehydrated alcohol. 
USNF 31: (Magnesium Stearate). A compound oỉ magnes- 
ium with a mỉxture of solid organic adds, and consistìng 
mainly of variable proportìons of magnesium stearate 
(CjéH70MgO<= 591.3) and magnesium palm itate 
(Cj2Ho Mg0 4 = 535.1). Itis a very flne, light, white powder, 
slippery to touch. Insoluble in water. in alcohol. and in 
ethèr.

Proỉile
Magnesium stearate is a metal soap anionic suiíactant 
(p. 2164.1). It is used as a lubricant in the manufacture oỉ 
tablets and capsules. and has been used as a dusting povvder 
and in barrier creams. It is also used in ỉoods, cosmetìcs, and 
other industrial applications.

P r^ara tio n s
Proprietary Prspcnxitions (details are gi ven in Volume B)
MubHngrecfiant Preparabons. Arg.: Holomagnesio Vĩtal; Israel: 
Acd Talc ItaL: Ferromina; phũipp.: Exoỉac Johnson's Baby 
Double Protecrion Powden Thinber Fíber Complext: UK: Cald- 
Plus.
Homoeopolhic Preporolioiis. CaiutiL: Biomagt.

M a le ic  A c id
Àckie rnalểiqỉìí Aõdõ 'C^buteno ‘-dÌĐiGQỉt.Aadp.ỊMalẽicc  ̂
.Ặdclb malàíiiiCQi. Addum MaỊdcùrtỊ; (^utenedịõỉG Acid; 
Kwas; maleĩnòvvy; Kyselina maleínovậ;.' Maleicơ^-ácidcti 
Maleiinihappả- ,'Malèĩnezuùr; MalèinG. rygằtisíi MàleiQsãũre;. 
Maléịnsav;.Màleinsyra,-..Maleĩnskãbe; Toxiirẽ AđđrMàneMHQ-
BMÌIiiiơiơra. ... - ■_ .... ■■ ...."

The Symbol t  denotes a prepaiation no longer actively marketed
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ás-Butenedioic acid.
C2Hj(COjH)2=m.1 
CAS— 110-16-7.
UNII — 91XW0S8U2C

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Maleic Atíd). A white or almost white, 
crystalline povvder. Freely soluble in vvater and in alcohol. A 
5 % solutìon in water has a pH oi less than 2. Store in glass 
contaỉners. Protect hom light
USNF 31: (Maleic Add). A white crystailine povvder. Freely 
soluble in vvater and in alcohol; sparingly soluble in ether. 
Store in airtight glass containers. Protect hom light.

Pro/ỊVe
Maleic add is a dicarboxylic add used to adjust the addity of 
pharmaceutical preparations and as an addulant in foods.

Maltol
636; ManbTOii.
3-Hydroxy-2-methyf-4-pyrone.
0 ^ 0 3 = 1 2 6 .1  
CAS— i 18-71-8.
UNII — 3A9RD928S4.

Pharmacopoeias. In ƯSNF.
USNF 31: (Maltol). A white, crystalline powder having a 
characteristic caramel-butterscotch odour, suggestive oí a 
huity-sơavvberry aroma in dilute solution. 1 g dissolves in 
about 82 mL of vvater. in 2 1 mL of alcohol, in 80 mL of 
glycerol, and in 28 mL oỉ propylene glycol. Store in airtight 
Container. Protect hom light.

Ethyl Maltol
637; 3twi ManbTO/1.
2-Ethyl-3-hydroxy-4-pyrone.
C7H,03=140.1 
Ớ 5  — 4940-11-8.
UNII — L6Q8K29L05.

Pharmacopoeias. In USNF.
USNF 31: (Ethyl Maltol). A white, crystalline povvder 
having a cotton-candy odour and a sweet, huitlike Qavour 
in dilute solution. One g dissolves in about ỉ ỉ  mL of water, 
lOmL of alcohoL 17ml of propylene glycoi, and 5mL of 
chloroíorm. Store in airtight containers.

P ro ^ /ẹ
Maltol is used as a Qavouring in pharmaceutical íotmu- 
larions and as a food additive. Ethyl maltol iỉ used similarly.

2-Methoxyethanol
Éter monometíĩico de etilenglicol; Eter monometylowy 
glikolu. etylenovvego; Ethylene Glycol Monomethyl Ether; 
Metilglicol; 2-Metoxieranol; 2-MeT0KCM3TaH0/i.
C3H80 2=76.1:0  :
CÃS — 109-86-4. .
UNII — EKỈL6XWI56.

Description. 2-Methoxyethanol is a dear, colourless to 
slighdy yellow liquid. Wt per mL about 0.96 g. B.p. about 
125 degrees. Misdble vvith water, vvith alcohol, with 
acetone, vvith dimethylíonnamide. with ether, and with 
glycerol. Store in airtight containers.

Uses
2-Methoxyethanol is used as an industrial solvent. Other 
gỉycol ethẽrs, such as 2-butoxyethanol (p. 2172.1) and 1- 
íerí-butoxy-2 -propanol are also used.

Adverse Effects and Precautions
2-Methoxyethanol is irritant to mucous membranes. 
Ingestion may result in CNS depression with coníusion, 
vveakness, and in severe cases coma and death hom 
respiratory depression. Nausea, metabolỉc addosis, and 
renal damage may also occur. Prolonged industrial exposure 
to the vapour has been assodated with severe eữects on the 
CNS characterised by headache, dizziness, lethargy, 
vveakness, ataxia, tremor, disorientation, mental changes. 
weight loss, and visual disturbances. Anaemia has also been 
reported. There has been concem about the potential ỉor 
reproducdve toxidty.

Reíerences to the toxidty of 2-methoxyethanol and 
other glycol ethers.

ỉ. Health and Saĩety Executíve. Glycol ethers. Toxiàty Revicw 10. London: 
HMS0.1985.

2. WHO. 2-Methoxyethar.ol, 2-ethoxyethanol, and theừ aceutes. 
Envừonmental Health Criteria ĩ ỉ ĩ .  Geneva: WHO,1990. Avaỉỉabỉe at:

http://www.incheni.org/documerm/ehc/ehc/ehcl 15.htm (accessed 
30/06/04)

ỉ. 8rowning RG, Curry sc . Gỉnicai toxicotogy of ethylene glycol 
monoaỉkyl ethers. Hum Exp Taácol 1994; 13: 325-33.

4. Johanson G. Toxàcity revỉew oí ethyỉene gỉycol monomethyl ether and 
ỉts aceute ester. Criỉ Rev Taxùol 2000; 30: 307-45.

5. Bagchỉ G. Waxman Di. Toxidty oỉ ethylene gỉycol monomeihyl ether 
impaa on testicular gene expression. ĩnt J Androl 2008; 31: 269-74.

Handling. Suitable precautions should be taken to avoid 
skin contact with 2 -methoxyethanol as it can penetrate 
skin and produce systemic toxidty.

Methyl Alcohol
Alcohol de la madera; Alcohol de queman Alcohol metílico; 
Alkohol metylovvy; Brandalcohol; Carbinol; Metanol; 
Metanoli; Metanolis; Metanolo; Metanols; Metanool; 
Methanol; Méthanol; Methanolum; Monohldroximetano; 
MeTvt/i08biii CnupT; MeraHO/1.
C H jO H = 3104  
CAS — 67-56-1.
UNII —  Y4576JWI15.

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Methanol). A colourless, dear, volatile, 
hygroscopic liquid. li is ũammable. B.p. about 64 degrees. 
Relative density 0.791 to 0.793. Misdble with vvater and 
with dichloromethane. Store in airtight containers.
The BP 2014 gives Methyl Alcohol as an approved 
synonym.
USNF 31: (Methyl Alcohol). A dear, colourless, ũammable 
liquid having a characterisúc odour. Misdble with water, 
with alcohol, vvith ether, with benzene, and vvithmostother 
organic solvents. Store in airtight containers remote hom 
heat, sparks, and open ílames.

Uses
Methyl alcohol is used as a pharmaceutical and industrial 
solvent. It is also used as 'wood naphtha' to denature 
ethanol in the preparation o{ industrial methylated spirits. 
Methyl alcohol is also used as an extraction solvent in food 
Processing.

Adverse Effeck
Immediate signs of acute poisoning aher ingestion ol methyl 
aỉcohol resemble those õỉ ethanol (alcohol; ethyl alcohoĩ) 
intoxicatìon (see p. 1733.3), but are milder. Characteristic 
symptoms o( methyl alcohol poisoning are caused by toxic 
metabolites and develop aher a latent period of about 12 to 
24 hours, or longer ư taken vvith ethanol. The outstanding 
ỉeatures of poisoning are metaboiic addosis with rapid, 
shallow breathing, visual distnrbances which often proceed 
to ữreversible blindness, and severe abdominal pain. Other 
symptoms indude headache, gastrointestinal disturbances, 
pain in the back and extremines, and coma which in severe 
cases may result in death due to respiratory lailure or, 
rarely, to drculatory colỉapse. Mania and convulsions 
occasionaUy occur. Individual response to methyl alcohol 
varies widely. Ingestion of 30 mL is considered to be 
potentiaUy fatal.

Absoiption of methyl alcohol through the skin or 
inhaladon of the vapour may also Iead to toxic systemic 
effects.

Relerences to the adverse effects of methyl alcohol.
ỉ. iacobsen D, McMartin KE. Methanol and ethyỉene glycol poisonings: 

mechanism of roxidty, dlnỉcal coune. dỉagnosis and treatmenL M tề 
Taxicoỉ 1986; 1: 309-34.

X Anderson TJ, et al. Neurologỉc sequeỉae of methanol poisonỉng. Can Mtd 
Assoc J 1987; 136: 1177-9.

3. Cavaỉlỉ K  et al. Severe reversỉble eanUac íatiure assodated wỉth 
methanol intoxỉcatíon. Postgrad Med J  1987; 63: 867-8.

4. Shapứo U e ta i Unusuaỉ case oi methanoỉ poisonỉng. Laneet 1993; 341:
IU .

5. Medinsky MA, Dorman DC. Recent develơpments ỉn methanoỉ toxỉcỉty. 
Toxicol L ttt 1995; 82-83: 707-11.

6. McKeiỉar MJ, et ai. Acute ocuỉar methanol tcnddty: dỉnỉcai and 
electrophysỉolo0caỉ íeanưes. Auữ N Z J Ophthalmol 1997; 25: 225-30.

7. WỈUiams GF, et ai. Methanoỉ poisonỉng: a revỉew and case smdy oỉ (our 
patíencs ừom Central Austraỉla. AmtCrừCđn 1997; 10:113-18.

8. Shelby M, cf đ/. NTP-CERHR expen panel report on the reproducúve and 
deveỉopmentaỉ toxidty of methanoL Rtproề Taoá&l 2004; 18: 303-90.

9. Hantson PE. ỉntoxỉcadon aỉguẽ par le méthanol* physỉopathologie, 
(Konostỉc et traỉtemem. BuU Hem Acaắ R Meắ Betg 2006; 161: 425-34.

lò. Paasma R. etal. Mechanol poỉsonỉng and long tenn sequelae—a six years 
ỉòUow*up after a large methanoỉ outbreak. BMC ơ ht Pharmacot 2009; 9:
5. Avaíỉable at; http://www.Wotnedcentral.com/conterit/pdf/I472- 
6904-9-5.pdf {accessed 16/06/10)

11. Jammalamadaka D, Haỉssỉ s. Ethylene glycoL methanoỉ and isopropyl 
alcohol ỉntoxỉcation. Am J Med Sá 2010; 339: 276-81.

12. Epker JL. Bakker J. Acddemai methanoỉ ingestion: case reporu BMC 
Emerg Mai 2010; 10: 3. Available at: hctp://www.WomedcentraLcom/ 
contẽnt/pdf/1471-227X*10«3.pdí (accessed 27/06/11)

13. Slngh A, et al. Portraỉt of a meithanoỉ>ỉntoxỉcated brain. Am J Mtd 2011; 
124 125-7.

Handling. Suitable precautíons should be taken to avoid 
sldn contact vvith methyl alcohol as it can penetrate skin 
and produce systemic toxidty.

r^ /m a r ) /  ọỉ Adverse EẠịeđs
Gastric aspiration may be considered ư the patient presents 
vvithin 1 hour of mgesting methyl alcohol. Activated 
charcoai is probably of little use as it does not absorb 
signiScant amounts oi methyl alcohol. Metabolỉc addosu 
(p. 1775.2) should be corrected ỉmmedlately with 
intravenous sodỉum bicarbonate. u  signihcant amounts o{ 
methyl alcohol have been ingested, early treatment with an 
antídote (ethanol or íomepũole) is recommended. Bthanol 
delays the oxidation oí methyl alcohol to its toxic 
metabolites {ormaldehyde and formic add; đosage is 
ad]usted to achieve and maintain a blood-ethanol 
concentratíon of 1 to 1.5mg/mL. In the UK, the National 
Poisons Inỉormation Service recommends that it be given as 
folIows. An oral loading dose should be given equivalent to 
800mg/kg of absolute (100% v/v) C]HjOH. This may be 
given in the form of alcoholic spirits such as whisky, gin, or 
vodka (about 40%v/v C2H5OH) in a dose oỉ 2.5mUkg 
Altematively, an intravmous loading dose of lOmL/kg oỉ 
CjH|OH 10%v/v may be given over 30 minutes Via a 
Central line. Loading doses may be followed by oral or 
intravenous m aintenance doses as follows: 

oralty (as a 40% v/v solution o£ C2H5OH):
• íor an average adult, 0.375 mL/kg per hour
• for a non-drinker or child, 0.25 mL/kg per hour
• for a chronic drinker, 0.58 mL/kg per hour
by intravenous inỊúỉion (as a 10% v/v solution of CjHjOH);
• for an average adult, 1.5 mL/kg per hour
• for a non-drínker or child, 1 mL/kg per hour
• lor a chronic drinker, 2.3 mL/kg per hour
A 5% v/v solution of CjHsOH may be given either OTally or 
intravenously at tvvice the maintenance doses described 
above for the 1 0% solutỉon.

Maintenance doses should be continued undl methyỉ 
alcohol concentrations are undetectable, or have íaUen 
belovv 50 micrograms/mL with resolution ol systemìc 
toxidty.

Fomepizole (p. 1553.1), an inhibitor of alcohol 
dehydrogenase, is also used; it inhibits the metabolism oỉ 
methyl alcohol to its toxic metabolites.

Haemodialysis may be indlcated to increase the removal 
of methyl alcohol and its toxic metabolites. Peritoneal 
dialysis has been used but is less eíhdent Haemodialysis 
may be considered if the blood-methyl alcohol concentra- 
tion is greater than 500 micrograms/mL, ư there is severe 
metabolic addosis unresponsive to sodium bicarbonate, or 
there is visual disturbance, CNS toxidty, renal lailure, or 
severe electrolyte distuibance. u  haemodialysis is used, a 
constant blood-ethanol concentraúon may be ensured 
either by increasing the ethanol inhision rate or by additíon 
of ethanol to the dialysate Quid.

Treatment should not be stopped prematurely since 
oxidatíon and excretion of methyl alcohoỉ may contỉnue for 
several days; patients should, thereíore, be dosely observed 
and monitored. Suitable supportive ưeatment should be 
carried out as requữed.

Polinic add and tolic add have been given in the 
treatment of methyl alcohol toxidty because they may 
enhance the metabolism ol formic add.
Reíerences.

1. Bircdoux DG. ct tl. American Acadcmy of Clỉnical Taxícoỉogy Axl Hoc 
Commiiue OQ the Tm tm eat Guideũnei ỉor Metheaol Poisoning. 
A m enaa Academy of Clinical Toxicoỉogy pracãce guidelines on the 
treatment of methanol poỉsoning. 1 Taácol clin Toxicol 2002; 40:415-46.

Pharmacokinetícs
Methyl alcohol is readily absorbed hom the gastrointestinal 
tract and distributed throughout the body Ouids. It may aỊso 
be absorbed after inhalatíon or through large areas of skin. 
Oxidatíon by alcohol dehydrogenase with íormation of 
ỉormaldehyde and íonnic add takes place mainly in the liver 
and also in the kidneys. These metabolites are thought to be 
largely responsible for the characteristic symptoms oi 
methyl alcohol poisonỉng. Metabolism is much slower than 
for ethanol which competítìvely inhibits the metabolism 01 
methyl alcohol. Oxidation and excretion may continue for 
several days aíter ingestion. Elimination of unchanged 
methyl alcohol Via the lungs and in the urine is a minor 
route of excretion.
Reíerences. ___ .

1. Coulter CV, rt al. The pharmacokinetiq oí methanol in the prcscnce 
etbanob ề case study. ơ in  Pharmacokinet M I 1; 30:245-51.

P rep ara tío n s
Preprietary Praparations (details are given in Volume B) 
Multi-ìngrBdient Preparotions. Indũr. MethazUf.

Methyl ferf-Butyl Ether .
Éter metil rerc-butílico; Éter rpeblterbutílico; ;,Eter . 
butylowo-metyíowy; Methyl Terbutyl Ethen MéthyỊ tơt-lTụtyl'. 
éthér; MethyỊ Tertiary Butyl Etherr.

All aoss-references reíer to entries in Volume A
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http://www.Wotnedcentral.com/conterit/pdf/I472-6904-9-5.pdf
http://www.WomedcentraLcom/


Mallol/MethylceỊỉulose 2197

StobilHy. Explosive peroxides may be generated by the 
atmospheric oxidation oí methyl tẽrt-buryl ether, bũt the 
risk is Iơwer than with solvent ether.

Uses and Administration
Methyl íert-butyl ether is used as an industrial solvent. It has 
also been used ỉor the dissolution ot dholesterol gallstones, 
but is no longer generally recotnmended (see below).

GaOstones. Gallstones (p. 2639.1) are usuãny treated sur- 
gtcaũy, but therapy with oral bile adds to dissolve the 
stones may have a role in some patíents. Direct instillation 
oỉ solvents into the gaỉlbladđer has also been tried. and 
poãtiye results have been reported1-4 with use of methyl 
íert-butyỉ ether. Howcver, the tedinique is not generally 
rẹcommended due to the Êrequency and severity of com- 
piications. Nausea has been reported in about one-third oỉ 
patìents, sometimes with vomìttng. and sedation may aỉso 
ôccur. Severe complỉcations thát have been reported 
indude ulceratíve đuodenitis and intravascular haemoly- 
sis, 1 and coma and acutc renal íailure.5

1. Thistle lu a a l. Dissohition 0f choleserol ganblidder stones Uy m«hyi 
ttrl-batyi rther admimstered by percuanéóus tr*nshep»dc athcier. N 
B ntU  Međ 1989; 320: 633-9.

2. PoẽmerE-Ch. ttaL  Direa đlsohltỉon of ginbladderaoneỉ. Laưrt 19*9; 
fc 954.

3. HeDstem A. tt tL  GaS aone dtooluiiOQ wtth methyi len-buryl nhen 
how 10 jvoid compỉIcationL Gut 1990:31: 922-5.

4. McNuhy J . Ệt tL  DlssohtdOD 0< cholenero) p S  aonei m in( 
mcthyhcnbutyl ctber: a saỉe efleahre neaonanL Giã 1991; 32:1550-3.

5. Ponchon T. â  ỂL Renal laũure doiiot dbaoluúon ai gaOnoocs Uy 
meĩhyl-írrt-butyl ether. Lanat 1988: Í t  276-7.

Adverse Eữeds
Methyl trrt-butyl ether is initant and may cause CNS 
depresãon. Adverse eữects that have been reported aỉter 
use as a gallstone solvent are described under Uses and 
Administration, above.

Methyl Butyl Ketone
2-Hexanone;.MBK: MethytnrButyỊ Kẹtone;. 

^ỊHl^bỊÌ|:ẹtpiriã;.Metllbutìlcetõna; Prof^acetone; Mẽĩvvi-;
1 • , '.V

^ © a n - 2 - o n e .  "  - '  -

o & Ỵ - M - ý & ị .
■Ú Nị-^ 6QDY6ỌNHỘN.
Descriptỉon. Methyl butyl ketone is a colouiiess, volatile 
liquid. Wt per mL about 0.82 g. B.p. about 127 degrees. 
Store in airtight containers.

Methyi Isobutyl Ketone
ĩjổ<8|ỊỊẹ;Ị»quửậiet^ẹtòrỊa: ìsopropy^acètone: MẹthyỊiso-' 
t^ Ịcẻìọne;. KtemỳỊisobutylketori; Metilisọbutilchetònể;' 

.{Ịteộgdt^bụ^nketOTi; MIBK; MerwiM306yTwiKeT0 H.
4-Methyìpentán-2-onẹ 
QHi2 0 =Ìp0 2 ~

ụ t ệ ^  ụ $ t ^ 8 ạ p ^ :  - '  • ■.

Pharmacopoeias. In USNF.
USNF 31: (Methyl Isobutyl Ketone). A transparent. 
colourless, mobile, volatỉle liquỉd having a íaint ketonic 
and camphoraceous odour. Sp. gr. not more than 0.799. 
Distilling range 114 degrees to 117 degrees. Slightly soluble 
in waten mỉsdble with alcohol with ether. and with 
benxene. Store in airtight containers.

Usẹs
Methyl isobutyl ketone is used as an industrial and 
phannaceutỉcal solvent and also as an alcohol denaturant 
Methyl butyl ketone is used as an industrial solvent.

References.
1. WHO. Methyỉ ỉsobutyl ketCHie. Enrừvnmenlal Health Crittriđ 117, 

Genevt: WHO, 1990. Avalỉâbỉe ac http:/taww.JncheiiLarg/đocuinenĩs/ 
chơebc/ehclỉ7Jnm  (accesseđ 3O/06/Q4)

2. WHO. Methyỉ ỉsobutỹỉ ỉcetone heahb aiod saỉety guỉde. ữCS Hathh and 
Saftty Guidt ĨS . Geneva: WHO, 1991. AvaQable«ctastp://wwwJiKỈiem. 
oiị/doaimems/hsg/hsg/hỉg058Jỉtm (accessed 30/06/04)

âỉects on the nervous System. Peripheral neuropathy1 
has oecurred aỉter occupational exposure to methyl butyl 
ketone, particulariy an õutbieak oí neuropathy ỉn a print- 
Ing plant aher the replacement oỉ methyl isobutyl ketone 
by methyl butyl ketone in a solvent mixture with methyl 
ethyl ketone. Methyl ethyl ketone may have potentỉated 
the neúrotoxỉdty induced by methyl butyl ketone.

For huther discussỉon of neurotoxidty after occupatíonal 
exposure to solvents induđing methyl butyl ketone, see 
underToluene, p. 2216.2.

1. Lolln T. Chronic neurologlcal toxldtỴ aaodatcd «<th acposure 10 
voUtile subnanco. Hum Twáa>ì 1989; 8:293-300.

HandBng. Suitable precautions shouỉd be taken to avoid 
sldn contad with methyl butyl ketone or methyl isobútyl 
ketone as they can penetrate skin and produce systemic 
toxidty.

Methyl chloride
.ẽhlQo«nethaarê)Ịí.^lórnriethảni-.::Qi1orometanậ3 :Chloro-' 
métỉiÌftei'CfoÌHtỏr̂ ág- mềtlla; €lorõmẽtano;.vQoruro .dẹ',

' mẽtìte^MỈofmetărisj<:Mộnrietanr’.'Klórmetánr MethýỊcỊiloridi''
• M et^ldo^/jĩtórraffllQTO Fn^ễtriineV :M eiviroơiòpii)Vr^% £ ; 
ơilóromethanế, v ’ "  ■ ' 51

-CH3O 5 0 .4 3  ------- 1 - -  —
ỡ s — 74-87-3. 1 ’ ' ’ -  ■
UNII — A6R4352ĨỴP. . L /■ 'J r ‘->  _ 4

D escriptỉon. Methyl chloride is a colourless gas 
compressed to a coloũrless liqnid with an ethereal odoũr.
B.p. about -24 degrees. Store in aỉrtight contaỉneis.

Uses ________ _______
Methyl chloride is used as an industrial solvem. It has been 
used as an aerosol propellant and reírigerant and was 
íonneriy used as a local anaesthetíc

Advẹrse Effects and Trẹatment
Symptoms oỉ methyl diloride intoxication ohen appear 
aher a latent period oỉ several houis and are sũnilar aftei 
acute 01 dưonic exposure to the vapour. Symptoms indude 
gasnointestinal distuibances su ch as nausea, vomiting, and 
abdominal paia and signs oỉ CNS depression induding 
beadache, vtreakness, drowsmess, coníusion. visuaỉ dis- 
turbances, and incoordination progressing to convulsions, 
coma, and death from respiratory depression in severe cases. 
There have been a few reports of hepatic and renal damage.

Treatment consists of removal from exposure and 
supportive and symptomatic measures. Neurological eữects 
may persist ỉor many months.

References to the toxidty of methyl chloride.
1. Hepko JD, Lssiey SM. BebavioraL neurdosicaL and toxic efiects oỉ 

methyl chloride: a review oi tbe tttẹrature. CRC Crừ Rgy Tềxkol 1979; 6ỉ 
283-302.

2. ỈARC/WHO. Methyt chỉoríde. IARC monoỊỊvptu ơn the evaiuatừm of the 
earànợỹeme risk a f chemiatb 10 humam 1999; 71: 737-47. Avaỉỉable at: 
htip://monograpbs.iarc.ỉr/HNG/Monographs/vol71/voỉume71.pdỉ 
(accessed 10/06/09)

Methyl EHiyl Ketone
Ethyl Methyl Ketorie; Etilmetilcétònạ; Etytometyloketoii; MEK; 
M etilẹtìỊcetona;, M ẹty ioety loketon ; MeTvui3TvinKeTOH., _

Butan-2-ọnẹ. ;-v.:no--'Cĩ
C4Hị Ò = 7 Ì1  1
CÀS— 78-93-1 -  - .
UNII ~rr 6PT9KLV9IO. -

Description. Methyl ethyl ketone is a colourless {lammable 
liquid with an acetone-like odour. Wt per mL about 0.81 g. 
B.p. 79 degrees to 81 degrees. Soỉuble in vvatei; misdble 
with alcohol and with ether. Store in airtight containers.

Uses
Methyl ethyl ketone is used as an industrial solvent and as 
an extracúon solvent in ỉood Processing.

Adversẹ Effects and Precạutìons
Methyl butyl ketone and methyl isobutyl ketone may 
deprũs the CNS in high concentrâtions. Theữ vapours arẽ 
kritating to mucous membranes. Methyl isobutyl ketone 
may bé impUcated in voỉatiỉe substance abuse (see under 
Tolũene, p. 2216.3).

Adverse Effeds __ m
Methyl ethyl ketone is in itant Inhalation may result in 
mild CNS eữects induding headache and dininess: nausea 
and vomiting may also occur.

Methyl èthyl ketone may be implicated in volatile 
substance abusẽ (see under Toluene, p. 2216.3).

References.
1. WHO. Methyì ethyl ketone. Envừonmaĩtaỉ Hiaỉlh Criurit l i 3. Genevâ: 

W H0.1992. Availãble ai: http://wwwjiichein.ori/docunienttychc/ehc/ 
ebcl43Jnra (accased 30/06/04)

Effects on the nervous System. There are isolated reports 
oỉ neurotoxidty produced by methyl ethyl ketone alone.1. 
These inđude 1 òf retrobulbar neuiỉtỉs and 1 oỉ peripheral 
neiiropathy. It has been suggested, hovvever, that methyl 
ethyỉ ketõne potentiates the pexipheral neuropathy 
Indũced by meth)d butyl ketone and n-hexane.

For íurther dlscussỉon of neurotOTddty after occupadonal 
exposure to solvents indudỉng methyl ethyĩ ketone, see 
underToluene, p. 2216.2.

1. Lolin Y. Chrooic oeuiologtcil toxldty usodated witb exposurc to 
voUrile snbninca. Hum n à a l 1989; 8:293-300.

Methyỉcellulose /hnn;
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Pharmacopoeías. In ơtin., Eur. (see p. vii), ỉn t. ]pn, and us. 
Ph. Eur. 8 : (Methylcellulose). A cellulose having some oi 
the hydròxyl groups in the fonn oỉ the methyl ether. 
Various grades oỉ methylcellulose are available and are 
distinguished by appending a number indỉcating the 
apparent viscosity in miBỉpascal seconds ot a 2 % w/w 
solution at 20 degrees. It contains 26.0 to 33.0% of methoxy 
groups, calculated on the dried basis. It is a white, yellovvish- 
white. or greyish-white povvder or granules; hỹgroscopíc 
after drying. Practically insoluble in hot water. in 
dehydrated alcohoL in acetone, and in toluene; dỉssoỉves 
in cold water, ỉonning a coDoidal solution. A 2% w/w 
solutìon in wáter has a pH of ĩ.o to 8.0.
USP 36: (Methylcellulose). A methyl ether of cellulose. 
When dried at 105 degrees for 2hours, it contains 27.5 to 
31.5% oỉ methoxy groups. Ít is a white, Sbrous powder or 
granules. It sweũs ỉ n ' water and produces ã dear to 
opalescent, viscous, coQoidal suspension; insoluble in 
alcohob ỉn chloroíorm, and in ethen soluble ỉn gladal 
acetìc add and in a mixture of equaỉ volumes oỉ alcohol and 
chloroĩorm. Its aqueous suspensions are neutral to litmus.

IncompatibSty. Incompatỉbilitíes oỉ methylcellulose have 
been reponed with several compounds induding chloro- 
cresol hydroxybenzoates, and phenol. Large amounts oỉ 
electrolytes increase the viscoáty oi methylcellulose mud- 
lages owing to saltỉng-out of the methylcellulose; in very 
high concentrations of electrolytes, the methyỉcenulose 
may be completely predpitated.

Usesand AdmỉnistĩatỊọn
The various gtades ol methylceDulose are svidely useđ in 
pharmaceutical manuíacturing as emulsUying, suspending, 
and thidcening agents and as binding, disintegrating. and 
coating agents in tablet manuỉactuiing. Low-viscosity 
grades are preỉerted for use as emulsUying agents as the 
sutíace tension produced is lovrer than vrith the higher- 
viscosity grades. Low-viscosity grades may also be used as 
suspending or thickening agents for liquid oral dosage forms 
and Solutions oỉ methylcellulose may be used as 
replacemems (or sugar-based syrups or other suspension 
bases. For thidcening topically appiied Products such as gels 
and creanu a high-viscosity grade is usually used. In tablet 
technoiogy low- or medium-viscosity grades are used as 
binding agents while high-viscosity grades aCT as tablet 
disũitegrants by swelling on contact with the disintegratỉon 
medium. For tabỉet coating. highly substituted low-viscosity 
grades are usually usedT Methylcellulose may also bẽ 
induded in modified-release tablet íormulations.

MethylceDulose is also used as an emulsiAer and 
stabiliser in the ỉood industry.

Methylcellulose is used dinically as a bulk-forming 
agent. Medium- or high-viscosity grades are used as bulk 
laxatives in the treatment oỉ constipation (p. 1804.3); by 
taldng up moisture they increase thê volume of the ỉáeces 
and promote peristalsis. Methylcellulose is usuaDy given in 
an oral dosagẽ oỉ up to 6 g daily in divided doses, tãken with 
plenty oỉ Quíd. ỉn the UK, the BNFC recommends a dose ai 
Ig  tvvice daBy tor diildren aged from 7 to 12 years. 
bĩéthylcellulose is also given in dmilar doses but with a 
minimum .amount of nrater ỉor the con troi oỉ diarrhoea 
(p. 1805-2) and for the control ơf becal consistency in 
ostomies. It ỉs also used in the management of diverticular 
disease (p. 1806.2). Methylcellulose has also been used as 
an aid to appetite con troi in the management of obesity 
(p. 2315.1) but there is Iỉttle evidence oi efficacy.

Solutions oỉ high-viscosity grade methylcellulose 
(usually 0.5 to 1%) have been used as a vehide ỉor eye

The Symbol t  denotes a preparation no longeT actively marketed

http://wwwjiichein.ori/docunienttychc/ehc/
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drops, as artìBdal tears, and in contaa lens care, but 
hypromellose (p. 2189.3) is now generally preíerred ỉorthis 
puipose.

AcỊversẹ[EỊỊẹete
Large quantíties of oral methylcellulose may temporarily 
increase Hatulence and distension and there ís a risk of 
intestinal obstruction. Oesophageal obstructìon may occur ư 
compounds su ch as methyìceỉlulose are swallowed dry.

Precautìons
Methylcellulose and other bulk-ỉorming agents should not 
be given orally to patients with intesrinal obstruction or 
conditions likely to lead to intestinai obstruction. They 
should be taken with suíĐdent Quid to prevent íaecal 
impaction or oesophageal obstruction, and should not be 
taken immediately beỉore going to bed. Methylcellulose 
should not be used in iníective bovvel disease.

Interactions
Bulk laxatives such as oral methylcellulose lower the transit 
time through the gut and could alỉect the absorption of 
other drugs.

P repara tìons
Proprietary Preparations (details are given in Volume B)

Sngle-ingredient Preparations. Austriar. Bulkt; CantuL: Hntro- 
celf; IrL: Celevac ItaL: Lacrimart; Spain: Mudplazma; UK: 
Celevac USA: Citmcel' Murocelt-

Mubi-ingredient PreporoHons. AustraL: 3B Beer Belly Bustcrt; 
Citri Slim+Trimf; Braz.: Kolantyl DMP; Kolantyl; Kolantyl; 
Chile: Vaselina Emulsionada; Fr.: Lubri-Mucal; India: Exxon; 
Fibropil; N-Zolln; NCZ; Netacool; Ofet-H; Ital.: Merankol Pasti- 
glie; S.Afr.: Kolantylt; Merasynt-

Pharmacopoãal PrepomHons
BP 2014: Methylceũulose Granules; Methylcellulose Tablets; 
USP 36: Methylcellulose Ophthalmic Solution; Methylcellulose 
Oral Solutíon: Methylcellulose Tablets.

Mícrocrystalline Wax
Amorphous Wax; Cera microơistalina; Cerum microcrystaili- 
num; Cire microcrỉstalline; E905; INS No. 905q Mikrokristályos 
Viasq Petroleum Ceresin; Petroleum Wax (microcrystalline); 
MHKpoKpncranmmecKMii Booc 
CAS — 63231-60-7. 
um  — XOF597Q3KY.

NOTE. The code E907 has been used for rehned microcrystal- 
Iine wax but is now used for hydrogenated polydecene 
(p. 2188.3).
Pharmacopoeias. In USNF.
USNF 31: (Microcrystalline Wax). A mixture of sưaight- 
chain, bianched-chain. and cydic hydrocarbons, obtained 
by solvent hactíonation of the still bottom íraction of 
Petroleum by suitable devvaxing or de-oiling means. A 
white or cream-coloured odourless waxy solid. Melting 
range 54. degrees to 102 degrees. Insoluble in water; 
sparingly soluble in dehydrated alcohol; soluble in 
chloroíorm, in ether, in volatile oils, and in most warm
fixed  o ils. S to re  in  a i r t ỉg h t  c o n ta in e rs .

ProAVe
Microcrystalline wax is used as a stiữening agent in creams 
and ointments and as a coating agent for solid dosage lorms, 
induding modihed-release preparations. Microcrystalline 
wax is also used in foods and cosmetics.

Monoglyceríde Citrate
É472c (citric acid esters of mono- and diglycerides of fatty 
ađds).
CAS — 36291-32-4. , ’ ' ’ ;■ .

Pharmacopoeỉas. In USNF.
USNF 31: (Monoglyceride Citrate). A mixtuxe of glyceryl 
mono-oleate and its dtric add monoester. It contains not 
less than 14.0% and not more than 17.0% total dtríc add, 
calculated on the anhydrous basiỉ. A soft vvhite to ivory- 
coloured, waxy solid with a lard-like consistency and bland 
odour. Insoluble in water; dispersible in alcohol and in most 
common fat solvents.

Proỉile
Monoglyceride dtrate is used as an emulsiher and as a 
stabiliser for antoxidantỉ in the food industry.

Monophosphoryi Lipid A
Adeps A 3-ODesacyl-4'-monophosphórylatus; 3-O-Desacyl- 
4'-monophosphoryl Lipid A; MPL 
UNII — MWC0ÉT1L2P.

Phanmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (3-0-Desacyl-4'-monophosphoryl lipid A). A 
detoxiAed derivative of the lipopolysaccharide (LPS) of 
Sũlmontỉla mirmesota, strain R595, which retains the 
ỉmmunostimulatory activities of the parent LPS. It consists 
of a mixture of congeners, all containing a backbone of 
pi'-»6 -linked disaccharide oi 2 -deoxy-2 -aminoglucose 
phosphorylated at the 4'-posiúon, but diííering in the íatty 
add substitutions at the 2, 2', and 3' positỉons. It is a 
lyophilised povvder or a sterile liquid.

Pro/í/e
Lipopolysaccharides are important cotnponents of bacterial 
cell membranes and act as endotoxins, stimulating an 
immune response. DetoxìEied derivatives such as monopho- 
sphoryl Iipid A are used as vacdne adjuvants, oíten 
combined with aluminium hydroxide. The immunostimu- 
laiory activities of monophosphoryl lipid A when combined 
with a vaccine indude up-regulation of co-stimulatory 
molecules on antigen-presenting cells and secreúon of pro- 
inQammatory cytokines, resuiting in an enhanced immune 
response of the Thl-type against the antigens.

Reíerences.
1. Caseỉỉa CR. Mitchell TC. Putring endotoxỉn ỉo work for us: 

monophosphoryỉ lipid A as a saíe and eỉTectíve vactíne adjuvant. Cr// 
Moi Ufe Sà 2008; 65: 3231-40.

Monosodium Glutamate
Chinese Seasoning; E621; Glutaman sodný; Glutamat 
monosòdic; Glutamate monosodique; Glutamato mono- 
sódico; Glutamato monossódico; Glutaminian sodu; 
Glutammato monosodico; Mononatrio glutamatas; Mono- 
natriumglutamaat; Mononatriumglutamat; Monosodyum 
glutamat; MSG; Naaừiumvesinikglutamaat; Natrii Glutamas; 
Natriumglutamaatti; Náữiumglutamat; Nátrium-glutamát; 
Sodium Glutamate; MoHOHaTpneB rnyraMaT; rnyraMaĩ 
Haĩpnfl; rnyraMaT-MOHOHaTpmă.
Sodium hydrogen L-(+)-2-aminoglutarate monohydrate.
CsHaNNaO^HĩOIS?.!
GAS —  142-47-2 (anhydrous monosodium glutamate). 
um  —  W81N5U6R6U (monosodium glutamate); C3C196L9FG 
(anhydrous monosodium glutamate).

Pharmacopoeias. In Chin. Also in USNF.
USNF 31: (Monosodium Glutamate). White, practically 
odourless, free-flowing aystals or crystalline powder. It may 
have either a slightly sweet or slightly salty taste. Freely 
soluble in water; sparingly soluble in alcohol. pH of a 5% 
solution in water is bemeen 6.7 and 7.2. Store in airtight 
containers.

PịịoịỊilẹ
Monosodium glutamate is vvidely used as a Qavour 
enhancer and imparts a meaty ũavour.

In susceptíble individuals, ingestion of íoods containing 
m o n o so d iu m  g lu ta m a te  m a y  c a u se  M S G  sy m p to m  co m p lex , 
a condition characterised by buming sensatỉons, or 
numbness, in the back of the neck and arms, túigling or 
vvarmth or vveakness in the lace, back and neck. ladal 
pressure. chest pain, headache, nausea, drovvsiness or 
weakness. In patíẽnts with asthma, vvho may be predisposed 
to develop this condition. bronchospasm may occur. The 
symptoms tend to occur vvithin an hour of eating 3 g or 
more oí monosodium glutamate on an empty stomach.

P repara tíons

Proprielary Preporotvons (detailỉ are given in Volume B)

Singla ingredient Preporarions. Chitm: Wei Mei (^31).

MutHngrcdienl Preparations. Chile: Glutacyl Vitamínado; ItaL: 
Demútina; Thai.: Hemo-Cyto-Senjmf.

Musk
Almíscar; Almizde; Deer Musk; Mesq Mlsk; Mosc; Moschus; 
Musq Muschio; Muskus; Muskusas; Mysk; Myskii .Piỉmo; 
Pizmo; Mycxyc. . .. .
C4S —  123-69-3 Cmusk); 541-91-3 (muskone). 
u m  —  095I377U8F (musk); 8KFK4W7KP7 (musk sac resìh); 
5J079R759R (muskone).

Pharmacopoeias. In Chín.

Proỉịle
Musk is the dried secretions hom the preputial íollides oi 
the musk deer, Moschus moschiferus or some other spp of 
Moschus (Cervidae). It is used as a hagrance and Sxative in 
pertumery. The main source of musk's (ragrance is muskone 
(muscone).

A series of nitrated tertiary butyl toluenes or xylenes or 
related compounds, are used as artí&dal musks. Musk 
ambrette, a synthetic niưomusk compound used in 
perỉumery and as a food ũavour, has been reported to 
cause contact dermatitis and photosensitivity. 
Homoeopathy

Musk has been used in homoeopathic medidnes under 
the íollovving names: Moschus; Mosc.
Reíerences.

1. Schxneỉser HH. et ai. Hvaluaiion oỉ healỉh risks caused by musk kctone. 
Int J Hy$ Environ Health 2001; 203: 293-9.

P repara tions
Proprietary Preparatíons (deiails are given in Volume B)

MuhMngredient Preparalions. U kr.: Bezornil (EeaopHHii).

Homoeopoihic Preparations. Austria: Ignatia-Homaccord; Cz.:
1 Hormeel S; Ypsiloheel: Hung.: Hormeel S; Switz.: Ignatia- 

Homaccord.

Myristic Acid
Kwas mirystynovvy: 1-Tetradecanoic Acid; 1-Tridecanecar- 
boxylic Ađd; MnpncviHOBaB KncnoTa.
Tetradecanoic acid.
CmHmOi =228.4 
CÁS —  544-63-8. 
u m  —  0I3V7S25AW.

Pharmacopoeias. In USNF.
USNF 31: (Myristic Add). It is obtained Irom coconut oil 
and other £ats. A hard, white or íaintly yellow, somewhat 
glossy, crystalline solid or a white or yellow-white powder. 
Congealing temperature betvveen 48 degrees and 55.5 
degrees. Praaically insoluble in waten soluble ÚI alcohol in 
chlorolorm, and in ether.

Proíile
Myristic add is a saturated fatty add with similar properties 
to palmitic add (p. 2200.3). It is used in oral and topical 
pharmaceutical íormulations.

Myristyl Alcohol
Alcohol miristilo; Alkohol mirystylowy; NSC-8549; Ị - : 
Tetradecanol; MnpncronoBbiií CnnpT.
C mH3oO =214.4
CAS— 112-72-1.
UNII —  V42034O9PU.

Pharmacopoeias. In USNF.
USNF 31: (Myristyl Alcohol). M.p. 36 degrees to 42 degrees.

ProHỊe
Myristyl alcohol is used as an oleaginous vehide. Cóntad 
dermatitis has been assodated with its use.

Neohesperídin Dihydrochalcone
E959; NQ-C60764; Neohesperidiinidihydrokalkoni;. Nẹohe- 
speridln DQ Neohesperidln-dihidrochalkonas; Neohesper-. 
idin-dihydrochalconum; Neohesperidin-dihydrochalkon;
Neohesperidindivătekalkon; Neohesperidine ĐO . Neohe- 
speridine dihydrochalcone; Néohespéndine-dihydrochạl- 
cónè; Neoheszpèridin-dihìdro-kalkon; NHDG; 'Heorecnẹp- 

flnrnflpoxanKOH
SÍ-Dihydroxy-HS-ỡ-hydroxy^methoxyphénybpròpiọpỵOi
phenyl 2-CH6 -deoxy-á-L-mánnopyranosyl)-^-t>glucopyrai ;
noside.
^28^36015=612.6 , -
C4S —  13241-33-3 (neohesperidin); 20702-77-6 (neohespenơm 
. dihydrochalcone); 18916-17-1 (naringm dihydrochalcope): 
65520-51-6 (neoenoơtrin dihydrochalcõne}. 
um  — OÀ5C88H3LO (neohespendin) ;, 3X476D83QY ŨỊeohe- 
sperìdin dihydrochalconeh 7233QDOOQW (nanngin dtof}t0r_ 
chalcone). - * , - - ĩ i

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Neohesperidin-dihydrochalcone). A white or 
yellovvish-vvhite powder. Pracácally insoluble in water an 
in dichloromethane; freely soluble in dimethyl sulíoxide; 
soluble in methyl alcohol. Protect ừom light.

All CToss-relerences reíer to entries in Voltime A
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P ro ỉile   ̂ ^  __
Neohesperidỉn dihydrochalcone is an intense svveetener 
derived from naringin, a fla vonoid present in dtrus peeL It Ỉỉ 
about 1 0 0 0  to 1800 ttmes as svveet as sucrose and is used in 
íoods, beverages, and pharmaceutỉcals. It has a synergistlc 
svveẹtening eỗect when used with otber svveetenẽis.

Neotame

Pharmocopoeias. In USNF.
USNF 31: (Neotame). Store in a dryplace at a temperature 
not exceeding 40 degrees.

P ro íilẹ
Neotame is an intense svveetener used in foods and 
beverages. It has bemeen 7000 and 13000 times the 
sweetening power of sucrose and is stable to heaL 
Reíerences. ■

1. Anonymotu. Tieotarae—» new antíldal sweetener. Meá Lett Dm$x Thtr 
2002*44:73-4.

N o n o x i n o l s

•^3Ớ t^^^^ppRenyl' Èthersr NonoxinoleS; Nonoxynols;

^4-Ịlo^ftffeẹ[ịộ^hydroxyf>oly{o>tyethylene) 
Q ^ ỵ Ĩ6 0 2 7 ^ ẩ a -3 .:<  I . I- -

Nom enclature. Nonoxinols are a seiies of nonylphenyl 
etheis oỉ macrogols of diííering Chain lengths, represented 
by the ỉormula CijHu .[O.CHj.CH2]„.OH.

Nonoxinol is BAN and rữỉN. The name may be foDowed 
by a Sgure indicating the approximate number oỉ 
oxyethylene groups ỉn the polyoryethylene Chain. USAN 
sp êd sâ Nonoxynol 4, Nonoxỹnol 9, Nonoxynol 15. and 
Nonoxynol 30.

N o n o x i n o l  9  /BAN, riN N I

NÕnroandúrn9;

:M4t^S^íî lHuirhydiôxynonã(o3<yẹthylenév 
t^H^tí^nom ínãl)^! 63 - . .
Ù N ữ ìf? ^ T ã Ọ .S H ỵ r : ’ * ‘ -

Pharmaoopoeias. In Eur. (see p. vii), InL. and us.
Ph. Eur. 8: (Nonoxinol 9). A mixture consisdng mainly oỉ 
monononylphenyl ethers oí maơogols corresponding to the 
ỉormula: CijH2j- (O.CH2.CH2)„.OH where the aveiagẽ value 
oí n is 9. A dear, coloudess to light yeUow, viscous liquid. 
Mỉsdble with water, with alcohoL and with vegetable ofls. 
Store in airtight containers.
USP 36: (Nonoxynol 9). An anhydrous liquid mixture 
constsdng chieOy oỉ monononylphenyl ethers of macrogols 
corresponding to the ỉonnula C]5H23.[O.CHj.CHj]n.OH, in 
which the average value of n is about 9. A dear, colourless 
to light yellow, viscous liquid. Soluble in water, in alcohol. 
and in maứe oil. Store in airtight containers.

N o n o x i n o i  1 0  /BAN, rtN N Ị

Nonoxinọlum .10; tonọxynọi. 1 ót. HpHOKCMHon 10. 
cKA-NonylphenyD-tư-hydroxydeca/oxyethylene).
C^I-I^On ,{nominal)=660.9 ■

.... . . .

N o n o x ỉ n o i  1 1  IBAN, riN N I

t ĩj Hqỷ40Kd4hja/i 31. . “
(H^ì^yíSReoì^Miydrõxyundêcaíoxyethyleneí 
%jH«ỉOtì̂ noiTi(tiạB=704.9j -

Uses
Nonoxinols aie macrogol aryl ether nonionic itưíactants 
(p. 2164^) used as sohibỉhãng agents. Nonoxinol 9 is used 
as a spennídde (see Contraception. p. 2232.3).

Anhmicrobìd odiviỉy. Nonoxinol 9 has acthdty in vitro 
against some bacterỉa and viruses and it was hopedu  that 
use of spenniddal contraceptives containing nonoxinol 9 
might prơvide some protection against sexuaỉly trans- 
mitted diseases, induding chlamydỉaL gonococcal and 
HIV inỉecdon. Hovvever, controlled studies involvmg HTV- 
negatíve ỉemale sez workers or other high-risk women 
have íound that use oỉ nonoxinol 9 does not reduce the

rate of new Hrv,5-4 or gonorrhoea or chlamydia iníec- 
tion;3-5 meta-analyses*-7 indudỉng these and other srudies 
have come to simũar condusionsT Furthermore, nonorinol 
9  has an initant -acdon and may increase the lỉsk oí geni- 
tal ulceration, leadỉng to an increased risk oỉ inỉectỉon by 
HIV. The United Natíons,* WHO,’ and PDA10 have there- 
ỉọre ađvised agaínst its use by women at high lỉsk.

1. North BB. Vaglael contncepdves eSectlve protectlon bom sexuelly 
tniưmitied dỉseuei íorvomen? JX ip n d M tí 19(8; 33; 307-311.

2. Anonyroom. MultlpurpoK spermldđei. L m at 1992; 340; 211-13.
3. Rodđy R B .ttaLA  controQed õ u i of nonoxynol 9 sim to reduce mâle-to- 

lemale cnmmiiiion ot sexually ưinsmỉtted I& eua . N Eh ịI J Mtá 199S;
• 339:304-10.
4. Van Damme U ó  cỉ. EBcaivcnen oỉ C0L-I492. 1  nonoxynol-9 vagiiuú 

fd . oo HIV-1 transmlsloa In íemale sex m ckos: ã  landocnlscd 
connotled oiaL Lanat 2002; 360:971-7. Correctlon. iU íi 1892.

3. Roddy RE. ứ  aL EỈIect of noooxynol-9 ( d  on utogenltal gononbea and 
cblamydlal ỉníecĩỉơn; a nndomizt(ĩ controHcd ãial. JAMA 2002: 287; 
1117-22.

6. wnidnson D. e  aỉ. Nonoxynol-9 lor pteremlng vaglnal acqubidon <đ 
HIV inícctỉon by m m en  írom mcn. Available In The Cocbrane DattbaK 
at Systematlc Reviews; Issue 3. Chichener John WIley; 2002 (accessed 
21/04/08).

7. WlDcinson D. ttấ L  Nonorynol-9 tor prevendng vaginal acquisỉtloĐ oí 
sexúally Dansmined inỉectíons by m m en  bom men. AvaUable in The 
Cochrane Daubase of Systematic Revievvs Issue 1. Chlchester. John 
wney: 2002 (accesed 21/04/08).

8. ■ Anonymons. UN wams against use of spennidde. BMJ 2000; 321: 194.
9. Anonymous. Nonoxinol 9 ineSecdve in preventini HIV iníeclỉon. WB0 

Dtuị in f2002; 1«; 120-1.
l a  FDA. FDA mandates new waming lor nonoxynol 9 OTC connacepdve 

producu (bmed 18/12/07). Ãvailable ãc hưp;//www.Ida.gov/ 
NewsEvená/Newirooin/Prea3AnnouncemenB/2007/ucin 109043.htm 
(actssed 23/08/10)

Controception. A revievv1 oí the contraceptive use of 
nonoxinol 9. The antũnotility and speroiiddal properties 
o£ nonoxinols vary with theừ Chain length: oligomers con- 
taining bemeen 6  and 8  oxyethylenẽ groups have the 
strongest eSects on motílity, vvhile those with 8  to 10 
unitỉ are the most spermiddaL The spermiddal action 
depends on lysis oỉ speim membranes resulting in detach- 
ment oỉ the aaosome, midpiece, and nedc. leadỉng to 
immobilisation and cell death. Nonoxinol 9 is an eỉlective 
speimidde at threshold concentrations oỉ lOOmicro- 
grams/mL or above. and has been used ỉor this purpose 
ỉor more than 30 yean in the form oỉ over-the-counter 
creams, gels, toams. and condom lubiicants. Studỉes have 
suggested that it is eSective in prevendng pregnancy in 
about 75% of cases. Factors contribudng to íaihire may 
indude inadequate concentration vvithin cervical mucus 
(due to low panitioning bom the aqueous phase and pos- 
sibly micelle íormation), and inadequate dlstribution in 
the vagina.

1. Iyer V, Poddar ss. Update on nonoxynoỉ-9 as Viginal speimidde. Eur J 
ómưoapt Reprod Htaith Can 2008; ứ :  339-50.

A d v e rse  E ffec ts a n d  P reea u tio n s
Nonoxinols used as vaginal spermicides may cause local 
irritation.

Genite-urinary infedions. Use of speimiddal íoam or jelly 
containing nonoidnol 9 may disturb the noimal vaginal 
ũora and predispose to colonisation with Eschrrichia coli 
and the development of baaeriuria. 1 An increased lisk oí 
acute E. coli urinary-tract inỉection has been reported2 
assodated with the use of condoms coated with nonoxinol
9. Hovvever, another study* of women using nonoxinol-9 
spenrùddal contraceptives shovved that most users had 
minimal disrupnon to the vaginal microbial ecosystem.

For reíerence to an increased riỉk oỉ some sexually 
ưansmitted diseases in women using nonoxinol 9, see 
Antimicrobial Activity, above. 

ỉ. Hooton TM. it al. EscherichU coH bscteriurú and contraceptỉve method. 
JÁMA 1991; 245: 64-9.

2. Flhn SDa tị ứt. AssodaUon bemccn use of spermicỉde<oated condoms 
and Esdierỉchla culỉ urinary ư a a  hìỉection in young women. i4fli J 
Epiắtmiaỉ 1994; Ỉ44: 512-20.

3. Schreiber CA. et a i Eíĩeas oỉ long-ierm ưsc of nonoxynol-9 on vagỉnal 
Aora. Obaet Gynecoi 2006: 107: 136-43.

Pregnancy. Matemal use of spermiddal contraceptives has 
been linked to an increased ỉrequency of congenital 
abnormalities. induding trisomy, but it has been suggested 
that such studies may be flawed by recall bias. 1 Meta-ana- 
lysis of 9 studies also supported the vievv that peri- and 
postconceptual matemal use of spenniddes was not asso- 
dated with advene íetal outcome.2

1. MỉsheU DR- Conmcepdon. N EnỊỈJ Mat 1989; 320: 777-87.
2. Einarson TR. a  ai. Maiemaỉ spermỉdde use and adverse reproductive 

outcome a meta-analysis. Am J Obttei G yntaỉ 1990: 162:655-60.

loxk shock syndrome. Toxic shock syndrome has been 
assodated with the use of a vaginal contraceptive sponge 
impregnated with nonoxinol 9. A reviev1 of 13 cases 
reported in the USA up to November 1984 íound that in 4 
oỉ the cases there were other predỉsposing conditions: 
postpartum use, use during menstruation, and prolonged 
ĩetention.

1. Faich G. «  «/. Toxic shock syndrome and the vaginal comraceptive 
spongt .  JAMA 1986: 233: 216-18.

P repara tions
Proprietory Preparations (details are given in Volume B)
Single-ingrm&té Prsparolions. Arg.: Lorophyn; AustraL: Lubar- 
olt: Aiatria: Patentex; Braz.: Preserv NonoxlnQl-9; CanaL: 
DẹUent; Ulestylest: Ortho-Gynolt: Ramserh TtojanỶ: VCFf; 
Chữr. Impidol: Supoviol; China: Ai Ỉ.V Shuang Lelemi
($$àS); c t :  Patentex Oval N-h Pin.: Patentex; Ger.: Patentex 
Oval; Gr.: Patentno Bong Kongr. Patentext; VCF; Hung.: Paten- 
tesc Indíte Delíent; IrL: Orthõ-Cremet; Àíex.: Lorophynt; N2S 
Liíestyles: PoL: PaỊmtex Oval; Secuial; PorL: Rendells; Rtu.: 
Patentex Oval N (ĩlấTeaTeKC Ona H); Stexilỉn (CiqnmiB); & 
Afr.: Deựent; Gynòl n t: Turk.: Lorophyn; U1C Gygeĩ; Prehide: 
USA: Advantagẽ 24; Delíen; Encare; Gynol 0; sémiád; sheík 
Elite; Shur-Seaĩ; Today; VCF.
Muki-àigrwMnl Preporotions. Arg.: Meithiolate lodopovidona; 
Ger.: A-gen 53f; Bong Konty. Protectaid; Isratk Glovan; Protec- 
taid: Aíex.: Sin-A-Gen; Spahv. Lavolent; Turk.: Agen; UK: Pro- 
tectaid.

O c to x in o ls
Mạcrqgol--fẹtrametnyĩbụ^phenyl'^thers;--Qaoxinòles;' 
õaoxynols; Octylphenõxy: Polyethoxyẽthanol; OKTOKC14- 
H0riH.r -  •. . i . / . . .
a-[4 '( ì.1 3 3 -Tetramệthy]bưty))phenyl]-u)-hydroxypoly(QXý7 
ethyleneị. - - 
C4S — 9002:91*;.

Nom endature. Octoxinols are a series oỉ tetramethylbu- 
tylphenyl ethen of macrogols of diHering Chain lengths, 
represented by the lonnula CuHj1.[O.CH2.CH2]lrOH.

Octoxinol is BAN and rữỉN. The name may be ỉoỉlovved 
by a Dgure indicating the approximate number oỉ 
oxyethylene groups in the polyoxyethylene Chain. USAN 
spẽdhes Octoxynôl 9.

The name p-di-isobutyl-phenoxypolyethoỉcyethanol has 
been used tò describe octoxinol 9 but may have also been 
applied to other octoxinoh.

O c to x in o l  9  IBAN, riNNÌ

Octoxĩnorum 9; OctỗSynol 9 (0 Ổ ^ ; OKTOKCMHon ã  - . . *  
Ĉ HsgỜTO(p6 minaO=ầ& 8  .

PKarmacopoeias. In USNF.
USNF 31: (OctOTtynol 9). An anhydrous liquid miítture 
conãỉting diieOy of mono[p- (1,1,3,3-tetramethyIbutyl)] 
phenyl ethers of macrogois. corresponding to the tonnula 
Ci4H2i.[O.CH2.CH2]?i.OH, in vvhich the aveiage value of n is 
about 9. A dear, pale yellow. vỉscous liquid with a ỉaint 
odour. Misdble with water, with alcohoL and with acetone; 
soluble in toluene and in benzene; pracdcally insoluble in 
peưoleum spiriL Store in airtìght containers.

O c to x in o l  1 0  /BAN. rlNNỊ

OctòxiTOÌurn 1^'ỘÌạâ^iplẹỊ'pt. Oktoksinolís'1 ữ. OláolãýnoC: 
10; ộlăoỉanpl 10; OldcMnbKI Ò;;ÕktokcvihoÌi  . ] ó. . 
C3ab^ii(nóniinal)===6^65
PSarmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Octoxinol 10). A mũcture consisdng mainly oỉ 
mono-octyiphenyl ethen oỉ macrogols corresponding to the 
íormula: Ci4H2I.(O.CH2.CH2)r OH where the averagẽ value 
of n Ĩ5 10. A dear, colourless OT light yellow, VĨ3COUS liquid. 
Misdble with waier, with alcohol and wìth vegetable oils. 

I Store in aiitight containers.

Ị Piỵ>fìjs
Oaoxinols are macrogol aryl ether nonionic suríactants 
(p. 2164.2) used as solubiliỉing agents. They have alsobeen 
used as spermiddes.

Preparations
Propríeiary PreporaiKins detaỉls are grven ỉn Voỉume B)
Singỉe ìngredient Preporabons* AustraL: Ortho-Gynolt; Sum- 
me?s Eve Feminine; NZ: Oitho-Gynolf.
MuK-ingradient PreporoHonì. AustraL: Summe^s Eve Feminine; 
Canad.: Aseptone Quat.

Octyidodeca nol
ÕạỊdọdỊKaọoỊ; Oạýldodécanob OoyldoderandũrrịiíDkctt? 
dodekanobr ỌI0ldodếỊanolis;Oktyldódekanol;'Oktylodọde- ỉ 
ianoi: OktyyBdodekanoli; OKTOnnoAeitaHon;
C 2oH «< > 29ã6  ’
um 461NỈỒ6Ĩ4Y. ’ ’

Pharmocopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Bur. 8 : (Octyldodecanol). A condensation product oỉ 
satnrated tiquid íatry alcohols. It contains not less than 90% 
of (R5)-2 -ocryldodecan- 1 -ol, the remainder conãsting

The Symbol t  denotes a preparatíon no longer activeỉy marketed

http://www.Ida.gov/
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mainly of related alcohols. A dear, colourless to yellowish, 
oily liquid. Rclatíve density 0.830 to 0.850. Practically 
insoluble in waten misdble with alcohol. Protect from light. 
USNP 31: (Octyldodecanol). It contains not less than 90% 
of 2 -octyldodecanoL the remainder consisting chieũy of 
related alcohols. A dear, water-white, hee-flowing liquid. 
Insoluble in waten soluble in alcohol and in ether. Store in 
aiitight containers.

Ịưses
Octyldodecanol is used as a pharmaceutical solvent.

Adverse Eữects
Octyldodecanol can cause hypersensitivity reactions. 
Reíerences.

1. Dharmagunawardena B. Charies-Holmes R. Comaci dermatitìs đue to 
oayỉdodecanoi in dotriouxoie cream. Contaet Dermatìàs 1997; 36: 23 ỉ.

2. Dawn G. Forsyth A. Genỉtai swelUng caused by octyldodecanol contaa 
dermatỉtìs. Qin Exp Dcmatol 2003; 28: 228-9.

3. Sỉngh M, tí ai. Coruaa sensitìviiy to octyldodecanol and tromeumoỉ in 
an anri-itch cream. Cơntaa Dermatitìs 2007; 56; 289-90.

Oleic Acid
Acide oléique; Addo oleico; Acidum Oleicum; Elaic Add; 
Kwas oleinovvy; Kyselina olejová; Olajsav; Oleico, áddo; 
Oleinic Add; Oleino rũgstis; Oleinskãbe; Oliezuur; OỊịesyra; 
Oljesyre; õljyhappo; Olsãure; MaoraHaa KncnoTa; OíieMHOBa 
Knce/iMHa; OnenHOBan Kncnoĩa.
(Z)-9-Octadecenoic add.
c,8^02=2825
CAS— 112-80-1.
UM — 2UMI9U37CP.

Phamnacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Oleic Add). It contains 65 to 8 8 % of oleic add 
together with varying amounts of saturated and other 
unsaturated ỉatty adds. It may contain a suitable 
antoxidant. It is a dear, yellovvish or bromũsh, oily liquid. 
Pracricaiỉy insoluble in vvater; misdble vvith alcohol and 
with dichloromethane. Store in well-filled aứtìght contain- 
ers. Protect from light.
USNF 31: (Oleic Add). It is manulactured hom fats and oỉls 
derived bom edible sources, animal or vegetable, and 
consists chieSy of oleic add. It may contain suitable 
stabilisers. Oleic add solely for extemal use is exempt bom 
the requirement that it be prepared bom edible sources. It is 
a colourless to pale yellow oily liquid when íreshly prepared 
with a characteristic lard-like odour. On exposure to air it 
gradually absorbs oxygen and darkens in colour. When 
strongly heated in air, it is decomposed with the production 
of add vapours. Congealing point between 3 degrees and 10 
degrees for oleic add from anúnal sources and betíveen 10  
degrees and 16 degrees for oleic add bom vegetable sources. 
Practically insoluble in waten misdble with alcohol, vvith 
chloroíorm, with ether, with benzene and with fixed and 
volatile oils. Protea bom light. Avoid excessive heat.

Proíile
Oleic add lorms soaps vvith alkaline substances and is used 
as an emulsiíying or solubilising agent. It occurs in edible 
fats and oils which are used as loods or food components. 
Oleíc add is used ìn topical preparations, induding 
transdermal films and patches, and in oral and inhalation 
preparations. It has also been used as a choleretic.

P rep ara tio n s
Proprietary Preparaliom (details are given in Volume B)

Mubi-ingrodient Praporotioro. Braz.: Glaviiỷ; Fr.: Totephant; 
ItaL: Esterob singapore: Natal Care.

Pharmacopoeial Preparotions
BP 2014: Chloroxylenol Solutìon; white Liniment.

Oleyi Alcohol
Alcohol oleico; Alcohol oteìcus; õs-9-Octadecen-l-ol; Oleic 
Alcohol; Oleílo aìkohõlis; Oléiqủe (àlcooỉ); Oỉeò Atcohòl; 
Oleol; Oleyỉalkohól; Oleyyiialkohõii; O/ievvioBbiũ CnnpT. 
(Z)-Octadéc-9-en-lol.
C„H3<0=2685 
CAS— 143-28-2 
UNII — Ỉ72F2WN8DV.

Ptiarmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : {Oleyl Alcohol). A mixture of unsaturated and 
saturated long-chain íatty alcohols consisting mainly of 
oleyl alcohol and elaidyl alcohol; (E-octadec-9-en-í-ol; 
íranr-9-octadecenol) It may be ot vegetable or animal origin. 
A colourless or light yellow liquid.

All cross-reíerences reíer to entries in Volume A

USNF 31: (Oleyl Alcohol). A mixture of unsaturated and 
saturated high moiecuỉar vveight ỉatty alcohols consisting 
chiefly of oleyl alcohol. A dear, colourless to light yellow, 
oily liquid with a ỉaint characteristic odour. Insoluble in 
vvaten soluble ìn alcohoỉ, in ether, in isopropyl alcohol, and 
in light liquid paraffin. Store in well-filled airtight 
containers at a temperature not exceeding 25 degrees.

ProfìỊẹ
Oleyl alcohol is used as an emollient, as an emulsưying and 
solubilLsing agent, and as a penetratíon enhancer in 
substances applied extemally, ỉnduding some delivered vía 
transdetmaỉ patches. Oleyl alcohol has also been used in 
aerosol preparations lor rectal use. The acetate has also been 
used.

Oleyl OỊeate
O/ien/10/ieaT.
The oleyl ester of 0-9-octadecenoic acid.
C36H6eÓ2=532.9 
c ĩs  — 3687-45-4.
UM —  3X3L452Y8S.

Pharmacopoeias. In Ger. AIso in USNF.
USNF 31: (Oleyl Oleate). It consists of esters of oleyl alcohol 
and high molecular weight íatty adds, prindpalỉy oleic acid. 
A dear, colourless to light yellovv liquid with a íaint 
characteristic odour. Slightly soluble in alcohob mìỉtíble 
with chloroíorm and with ether. Store in airtight containers.

Profi/ẹ
Oleyl oleate is used as an emollient and emulsiíying or 
solubilising agent in preparations íor topical use.

Orange B
0  Add Orange 137; Colour Index No. 19235; Naranja 8; 
OpaHXteBUM B.
The disodium salt of H4-Sulfophenyl)-3-ethylcarboxyl-4-{4- 
sul(bnaphthyla20)-5-hydroxypyrazole. 
C22H,6N<Na2O»S2=5905 
CÃS —  15139-76-1.
UM — RGU4S5OSS0.

Profi/e
Orange B is a synthetic azo dye used as a colouring agent in 
foodỉ.

Palm Oil
Aceite de palma; Azáte de dendé; Huile de palme; Mavvese; 
Minyak kelapa sawit; Ólej palmovvy; ơ i de Palma; Olio di 
palma; Palmiq aliẹjùs; Palmõl; Palmolie; Palmolja; Palmový. 
olej; Palmuôljy; ria/ibMOBoe Macno; ria/iMOBO Macnò.
UNÌÍ — 5QUOOS548Z (palm oil); 257THB963H (hyáogenated 
pạlmoiịì.
Description. The crude oil is deep orange with a 
charaaeristic odour; it is semi-solid at 21 to 27 degrees. 
Pharmacopoeias. In USNF. which also includes the 
hydrogenated OĨL
USNF 31: (Palm Oil). It iỉ obtained by reẵning the oil 
obtained bom the pulp of the íruit o( the oil palm Elaeừ 
guineensừ. A Tvhite to yellovvũh, latty solỉd. Insoluble in 
water. Do not store above 55 degrees.
USNF 31: (Hydrogenated Palm Oil). It is obtained by 
reũning and hydrogenating the oil obtaỉned hom the pulp 
of the huỉt of the oil palm Elaeis guineensis and consísts 
mainly of triglycerides of palmitíc and stearic adds. A white 
to yellovvish, latty solid to semi-solid. Practically insoluble in 
water; very slightly soluble in alcohol; heely soluble in 
ether. Stote in airtight containers. Protect hom light.

Palm Kemel Oil
ơeum  Palmae Nudei; Palm-nut Ơ I; Macho nanbMOBoe 
KoCTOMKÒBoé; nanbMOsqpoẹoe Macno.
CAS-.8023-79^ - .
UM — B0S90M0233.

Pharmacopoeias. In USNF. Br. indudes the hactionated oil. 
USNE 31: (Palm Kemel Oiỉ). The rehned fixed oil obtained 
hom the lcemelỉ oỉ the fruit of Elaeii guừieensis. A vvhite to 
yellovvứh. latty solid. M.p. 27 degrees to 29 degrees. 
Insoluble in water. Store at a temperature not exceeding 45 
degrees.
BP 2014: (Fractionated Palm Kemd Oil). It is obtained by 
expression of the natural oil hom the kemels of Elaeií

guineensâ íollovved by selectíve solvent hactíonation and 
hydrogenatíon. A vvhite, odourless or almost odourless 
solid. brittle tat. M.p. 31 degrees to 36 degrees. Practiâiiy 
insoluble in water and in alcohol; misdble with chloroIornL 
wìth ether, and with Petroleum spirit (boiling range 40 
degrees to 60 đegrees). Store at a temperature not ẽxceedinB 
25 degrees. “

Proĩile
Palm oil is obtalned hom the ỉruit oỉ the oil palm (Ekeis 
guinemsừ). Palm kemel oil is obtained hom the kemels of 
the same spedes. The two substances have di&erent 
characteristìcs and propertìes, aithough many of theữ uses 
are similar. Unrehned palm oíl is rích in carotenoids which 
are largely or wholly removed during Standard reAnement 
and Processing.

Palm oil and palm kerael oil are produced and used 
worldwide on a large scale. Pharmaceutical applications of 
the oils or their derivatives include the compoundỉng of 
creams and ointments. as a base for suppositories, and as a 
lubrícant and binder in tablet and capsule tormulatíon. They 
are also used in cooking and lood Processing and in the 
manulacture of a wide range of industrial and domestic 
Products including soaps and cosmetícs.
Reíerences.

1. Edem DO. Palm oỉl: biochcmical. physỉologỉcal. nuơitíonal hcmarolo- 
gical and toxicologicaỉ aspccts: a review. Pỉant ĩooáẤ Hum tỉuữ  2002; 57: 
319-41.

2. Sundram K. it ai. Palm ửuit chemisoy and nutrition. Asia PacJQin Nutr 
2003; 12: 355-62.

P repara tìons

Proprietory Preparatíons (details are given in Volume B)

Mubi-ingredient Preparalions. Fr.: Androlisrica; Oxelio; Phytoso- 
lairet; philipp.: Livermin; Singapore: Androlistica.

Palmitic Acid IUSANI
Adde Palmitique; Acido palmitico; Addum Palmiticum;. 
Cetylic Add; Hexadecansãure; Kwas palmitynovvy; Kyselina 
palmitová; Palmitiinhape; Palmitíinihappo; Palmitik.- ăsit; 
Palmitinezuur; Palmitino rũgỉtis; Palmitinsãure;'Ralmitìnsav;- 
Palmitinsyra; Palmitinsyre; Palmitĩnskãbe; ria/ibMMTMHOBafl 
Kncnoĩa; ria/iMMTMHOBa KttcenkiHa. , .
Hexadecanoic Acid.
C,6H3A=256.4 ' '
CAS — 57-10-3. • ■“
UM — 2V16E095H1. •_ ’

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Palmitic Add). A hexadecanoic add 
(C14Hj2 0 2 = 256.4), obtained hom £ats or oils of vegetable 
or animal ongin. A whitc or almost white, waxy solid. 
Practically insoluble in waten soluble in alcohoL 
USNF 31: (Palmitic Add). A mixture of solid organic adds 
obtained hom lats or oils of animal or vegetable origin. It 
contains not less than 92% of C14H,20 2 and not more than 
6 % oi stearic add (C[tHjtOi). A hard, vvhite or Ịaintly 
yellow, somevvhat glossy aystalline solid, or white or 
yellowlsh-whlte povrder. It has a slight chaiacteristic odour 
and taste. Practically insoiuble in waten soluble in alcohoL 
in chloroíorm, and in ether.

Profìle
Palmitìc add is used as an emulsiíying agent, skin 
penetration enhancer, and tablet and capsule lubricant

Pectin _
E440 (amidated pectin or pectin); Pectina; Pectìne, Pektựn, 
Pektiini; Pektin; Pektyrt; neKTMa . ,  c’
C4S —  9000-69-5. —p
ATC — A07BC01. r
-AKV& — QA078C01 ~
UM —  89NAQ2M4RX (pectìn); 02ZUP32J U8 (ạpặè/ppỊiỌk -, 
47EQ08LE7H (citrus pectìn). 1- --
Pharmacopoeias. In us.
USP 36: (Pectin). A purihed carbohydrate product obtamed 
hom the dilute add extract of the inner portion oi the rin 
of dtrus huits or hom apple pomace; it consists mainly 0  
partially methoxylated polygalacturonic adds. A yellovvish- 
white, almost odourless. coarse or fine powder. Ạlmost 
completely soluble in 1 in 2 0  oỉ water, lonning a viscoụs, 
opalescent, colloidal solution which flows readily andis aaa 
tô Utmus; pracácally insoluble in alcohol or in dilute 
alcohol and in other organic solvents. It dissolves moic 
readily in water if Hrst moistened with alcohoL glyceroL 0  
sứnple syrup, or if mixed with 3 or more parts of sucro 
Store in airtight contalners.
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Uses and Administration
Pectin is a complex polysaccharide consistìng mainly oỉ 
partially methylated polygalacturonic adds and tbeir salts. 
Pectíns are important constỉtuents oi plant cell vvalls and 
contribute to dietary fibre (see nnder Dietary Role in Bran, 
p. 1823.3). They hãve a long history of use as emulshiers, 
stabilisers, and gelling agents in the ỉood industry.

Pectin is an adsórbent and bulk-ỉorming agent and iỉ 
present in multi-ingredỉent preparatlons ỉor the manage- 
ment oỉ diarrhoea, constipation. and obesity. Pectín has also 
be en Qied ỉor redudng or slovTìng carbohỹđrate absoiption 
ỉn the dumping syndrome (p. 1806.2). Related compounds 
such as aluminlum and magneshim polygalacturonate have 
alsobeen used.

Inỉenactions
Bulk-íorming agents su ch as dietary fibre lower the transit 
timc through the gut and may aỉfect the absorption oí other 
drugs.

lipid reguloting drugs. Pectin, used ai a source of fibre, 
yvith a Ùpid-lowering dỉet and ìovcatatm, has resulted in a 
paradoxical increạse in low-density lipoprotein (LDL)-cho- 
ĩesterol in patỉents with hypercholesterolaemia. It was 
beliẹved the  pectin reduced the absoiptỉon oí lovastatin 
ứom the guL1

1. Richter VỈO. ti a l ĩmencxỉon between £Ebre and lovastadn. Lancet 1991; 
358:706..

P rep a ra tio n s

Preprietary Praporotions (detaili are given in Volume B)

Sngla 'mgredient Preporotionì. Fr.: Arhemapecdne Antihemor- 
ragíquet.

MuhMngredient Preparalions. Arg.: Crema De Bismuto; Muco- 
base; AuttraL: 3B Beer Belly Bustert; Betaine Digestive Aid; 
Cioỉ SIim+Trim-f; Diarcalmt; Diareáet; Donnagèi; Orabase; 
PsyDl-Mudỉ Plush Stomahesive: Zellulean with Esdn-p Aus- 
trur Diairhoesan; Belg.: Tanalone; Bna.: Kaomagma; Parenter- 
in; Canad.: Ocabase; Orahesivc Tegasoibt; Watlđns Setteỉzf; 
Chite Enterolt; PuiaxoHdona; Fr.: FUigelf, Gelopectose; Transl- 
ũne; Ger.: Dlarrhoesan; GoTa-Denn; Gr : Kaopectate; Polypic- 
tine; Bong Kong: Diapectìnt; Enterodn Compoundt; Kaõpec- 
tin; Pectoũnt; Ũni-Kaotln; indon.: Andỉkapt; Arcapéc Diaénd; 
Diagic Bntrogard; Envios; Kaopectate-p Licopec Molagit; Neo 
Diaíonn; Neo Diastop; Neo Entrostop; Neo Kaotitin; Neo Kaola- 
na; Neo Kaominal; Neo KonUnnnt; Opidlai; IrL: OrabaseỶ; 
Israet. Kaopectin; líaL: Cruscasohn; Pibrovit; Nulennv Strepto- 
m agm a ; Mcc: Ameban; Caopedart: Colỉurt; Colistịn Magmat; 
Corálzul; DepoEn; Dia-Par Compuesto; Dibapec Compuẽstot: 
Estíbal; Exoíur; Pacetỉn-D; Parpectol; Puroxona CP; Iỉõcar; K- 
Omistron; Kaomydn-h Kaopectatet: Kapeduran; Kedian Lacto- 
pectìnt; Neokap; Neõxil; Nineka; ólamt; Opuzob Quimeỉuran; 
Stiyodil; Treda; Yodoiona: NZ: Orabase: Stomahesive: S-Afr : 
Adco-BiskapẹctỶ; Betapecc Bipectinolt: ChloropecC Collo- 
denet; Enterolytc Gastrọpecc GranuQex; Gianugel; Kantrexil; 
Kaostatex; Orabaset; Peõin-Kt; Pectrolyte; Singapore. Apple 
Cider Vinegar Diet; Axcel Kaopec Beakopectúi; Bios liíe; Dĩa* 
pectìn; PectoUn; Spain: Dextiỉcea-h Lupidon; Switz.: HECt; 
Thai: Biodan; Caibonpettate; Cenopech Diaiopecc Diíuran; 
Diodn; Disento PR Puramed; Puraáan; FuropectaL- Furopectin; 
Kaolln Mixture w/ Pectin; Kaolin Mlxture; Kaopectai; Kaptate; 
Pataiỉin; ProBua; Suratln; Turk.: Strepiomagma; UAS: Kaptín; 
UK: Goodypops; KLN; Orabase; Orahẽsive; Stotnahesive; USA: 
Addophìlus with Citnis Peoin; Cepacol Sore Throat + Coating 
Relieỉ Maxũnum Numbing- K-C; Kao-Paverin; Kao-Spen; 
Kaodẹne Non-Narcotic Sucrets Herbal; Veneí: Klincosal; 
Micyn-2; Streptomagma.

Pentane
:^hT^Ị^ậf^fPbfị® :̂ ẹptaan;.P,ẹntaani; Pentan; Pẹntáạ n-‘ 
-P e i í t a ^ ^ i ta rK ^ P e n tă r t s r l le H T a H - . ' 1 -• ’ •«

Proỉile
Pentane is used as a soỉvent and as a fuel. It is highly voỉatile 
and has aỉso been used topically for its coolỉng eữects.

Reíerences.
1. MdCee R, a aL Taxicology of n-panane (CAS n a  109^W)). J Appl 

Tooàcot 1998; 18:431-42.

P r e p a r a t í o n s

Propnetary Prepcuutoons (details are given in Volume B)

Muhr-ingrsdient Praporations. Arg.: Prionex: Hung.: Deep 
Preeze; UK: Deep Freeze.

Petroleum Spirít
'| I<W.11ĨKT'

NOTB. The nomendatuie ỉor kerosene (p. 2191.1)' and 
Petroleum spirit is conỉusing and not ahvays deariy 
distlnguishable; in many languages sũnilar tenns are used 
íorboth.

Descriptíon. Petroleum spirit is a purihed dỉstíllate oỉ 
Petroleum, consisting of a mixture of the lower members of 
the paiaỉGn seiies oỉ hydrocarbons. ỉt iỉ a colouriess, 
transpaient very volatile, highly Sammable liquỉd with a 
characteiistic odõur. It iỉ available in a varìetỹ oỉ boiling 
ranges.
Pharmacopoekn. In Ger., Jpru, and Pol. Vaiỉous boiling 
ranges are spedhed.
Swũs describes Bennnum Medidnale, consisting mainly of 
hexane and heptane.

NOTE. The motor fuel tenned 'petrol' in the UK and 
'gasolỉne' in the USA is a mixture oỉ volanle hydrocaibons oỉ 
variable compoãtion containing parathns (alkanes), olehns 
(alkenes), cydoparaíhns, and aromatic compounds.

Uses
Petroleum spirit and other Petroleum distillates are used as 
pharmaceutical solvents.

Adverse Eỉỉects and Treatment
As ỉor Kerosene, p. 2191.1. Peơoleum spirit and petrol, 
being more volatile and oỉ lower viscosity than kerosene, 
are more llkely to be inhaled and to cause aspiration 
pneumonitỉs. The toxidty oỉ petrol vaiies with its 
composition: some ađverse eữects have been attrỉbuted to 
lead ađditives or to the content of n-hexane or benzene. 
Petrol may be implicated in volatìle solvent abuse (see 
underTolúene, p. 2216.3).

Reỉerences to the tmddty of Petroleum spirit1-5 
Por discussion oỉ neurotoxidty aíter occupatìonal 

exposure to solvents induding petrol, see under Toỉuene,
p. 2216.2.

1. WHO. Selected Petroleum Products. Em inm em al B alth  Crìttri* 20. 
Geneva: WHO. 1982. Avalbtde at: http://wwwjnchem.oij/docunients/ 
ebc/ebc/ebc020Jiun (acccssed 30/06/04)

2. Recse G. Kỉndirough RD. Acute unddty ai gasoHne and 50me additivcs. 
Bmmm HahM Ptãput 1993; 101 (suppl 6): 115-31.

3. skalko RG. Reproducứve and develt^òiental toatidqr of the componenu 
oỉ gasoDne. Bmirm  Hữíỉĩh rm pa t 1993; 101 (suppl 6): 143-9.

4. Tenenbeỉn M. Leaded gasoỉỉne abuse: the roỉe aí letraethyl lead. Hum 
£xp Taxiaĩ 1997; 1& 217-22.

3. Caimey S,aaL  th e  netirobehavkiural ctuuequences of petrol (gasoline) 
snlglng. Neưmà BiơbthtY Rrv 2002; 26: 81-9.

P repara tíons
Propnvtary Praponriions (detaỉlỉ are given in Volume B)
Hotnoeopathic Praparutiont. Austría: Travelex; Vertigopas; Ger.: 
Capiũaron Vertigo; Kinolymphatt; Procordal vertìgo; Steữo- 
derm; Vertigopas; Switĩ.: Regenaplex Nr. 2le.

Phospholipids
Foáb!Ìpidai;'Fosfólipicien; Fosfonpidl; Fosfolípidos; Fosfọlipí- 
dy, Pọ^plipi^d; FpsfolipitỊeR Phosphatides; Phpsphoạcỵl-, 
giycérols;. Phospholipide; (SpcitiominMBbi; ®ocệonMnidflỈ4, :
Pharmacopoetas. USNF indudes egg phospholipids.
USNP 31: (Egg Phospholipids). It is a mixture of naturally 
occurring phospholipids obtained from the yolk of hens' 
eggs. Store at a temperature of -10 degrees or below under 
an atmospherc oí nịtrogcn in airtight containers.

ProAVẹ
Phospholipids are naturally occurring lipids. They are 
amphiphiỉic molecules and are important components oi 
ceQ membranes, partly due to theữ ability to form lipid 
bilayeis; they also have emulsiíying properáes.

Most phospholipids are glycerophospholipids (phospho- 
glycerides) and consist of a glycerol backbone esteríỉĩed with 
ỉatty adds and a phosphate group. Another group of 
phospholipidỉ, phosphosphingolipids, ha ve sphỉngosine, an 
amino-alcohol as theữ badcbone.

Phospholipids are generally obtained hom sources su ch 
as egg yolk (egg phospholipids; egg phosphatides) or soya 
bean (soy phospholipids; soy phosphatides). They are used 
as emulsiỉying agents in phannaceuticals and the ỉood 
indusưy, and are also used to produce liposomal 
íormulations. They are important constìtuents oỉ pulm- 
onary surỉactants (p. 2599^) used in neonatal respiratory 
disness syndrome. Ledthin (p. 2542.2), a mixture of 
phospholipids. and spedhc phospholipids such as phospha- 
tidyl choline (p. 2588.3) and phosphatidyl serine 
(p. 2589.1), have been used as đietary supplements in

many disorders. Highly purihed phospholỉpid preparatíons. 
also known as essential phospholipids, are also used.

P r e p a r o t í o n s

Proprielary Pruparotíons (detaỉls are gi ven in Volume B)
Singh ingrmằent PreporoHons. Rus.: Essliver (BcconBqi); ThaL: 
Essẽntialẽ Porte.
Muih-ingredient Preparotions. Arg.: Fosíamina; Fosfotoniq Lipi- 
íonce; Ãustria: Essendalc Cz.: E^entỉale Foite N; Fr.: Ledtonc 
Optíbiol; Ger.: Essentialc Bong Kong: Essentlale; Physiogel; 
India: Mlxo-EPL; Inđon.: Hepabiont; Heparviton NF; Heparvi- 
ton; Lecuc Lipimix; Nessiol; Procur Plus; Prollvit; SensOcoí; Tri- 
pid; Vionin NF; ItaL: Ledplus; Memovigon Noldert; Vasobrain; 
Mataysia: Essendale; Livolin; Phũipp.: Esséntiale Fone P; Rus.: 
Essendale N (Sccetnmane H); Essliver Porte (BccaBaep (Dopre); 
PhosphogUv (OocịoniiiB); Phosphondale (tbocộomõtane); s. 
Afr.\ Essentiale; Singapore. Essentiale; Livípids; IivoUn; Man- 
hae; Optíblob Spain: Bỉsavenon-h Thai.: Ẽssaven; Essentiale; 
Essiven Hcpacap; UK: Emustíl; úkr.: Essentiale.N PccemtHane 
H); EssBver Fone (SecanBep Ibopre); Parcovil B12 (tbqncoBHT 
B12)-fc Hepaỉorte (TenaịọpTe); Livolin Forte {Bìbohìb dxipre); 
phosphogliv (<t>oc<ị)oniHi); Venosan (Beaocaa).

Pigment Rubine
Bnlbàrtị-Cầnặiníe 6B; GarrẾine 6Ẹ, Q .P ig m e n t t ó  57;G bỈ0ur- 

'ln c Ề ) f fe .  1 Ỉ 8 ^ .C z e rw Ị e r i  1rtolówa B l^E Ì8ứ , FD '& C T^p.' 
.7; . 'l3 f ịo l^ f ỉụ b !n e  B ^ i iứ io l r u b in ; '.  BK; U lholtubinể:-B |(;- 
X i th d rò & ln to n e r  : ,B K Ệ Ú d tọ lru b i í^  'B K Ỉ: L ito ltũ b ln ả ỉ; :êk;. 
•P ecnịanent: R ubtp C ộ B ĩĩP lg m e n to  . rubí;: 'R ub inp ígm en t; 
PyỖHHOBblỉiriMTOn BKj,. -  .
Galcium : 3rhydroxy-4r'(4-methỵl-2-sulfonatophenyla2o),-2- 
naphthàỉéne carboxỹlata '
C'wMi2CaN10 6 ắ = 4 2 4 4  ~
CÃS--5281-04-9,- : , r.

Proíile
Pigment rubine is a syntbetic azo dye used as a colouring 
agent for ỉoodstuSs and cosmetics.

Polacrílin Potassium ÍUSAN. HNNMI
ílậinToÌaaỉBnUi^ PcSạaHina potásiạ; Pplaeriline:Rotassiquể;; 
Potaicrilinum Kalũ;Kaniw rionaKptìmiH. •

i/NỈĨ — OBZ$AOOfQU ' ’ f .  -

Pharmocopoeias. In USNF.
USNF 31: (Polacrilin Potasãum). The potassỉum salt oỉ a 
unưunctional low-cross-linked caxboxylic cation-exchange 
resin prepared hom methaaylic add and divinylbenzene. A 
white to ofi-white, free-flowing powder. Has a ỉaint odour 
or is odourless. Insoluble in water and in most liquids.

Profíle
Polaailin potasáum is used as a tablet and capsule 
disintegrant.

Poloxamers
.Polibxietilen-prọpilenglicol; Poloksameerit; Poloksamẹrai; 
•Pobxamera;.Põbxạmere;Poloxamerek; Poloxameren Poiox- 
amères; Poloxámeros; Poioxamery; Polyethylene-polypropy- 
lene glycol; llonoKcaMepbi.
a-Hydro-<u-hydroxypoly(oxyethylene)poly(oxypropylene) 
poly(cwyethytene) block copolymer.
C4S — 9003-11-6.

Nom endature. Poloxamer ís BAN and rữỉN. The name is 
followed by a Sgure, the first 2  dỉgits oi which. when 
multiplied by 100 , coirespond to the approximate average 
molecular vreight of the polyoxypropylene portion and the 
thỉrd digit, when multiplied by 10, corresponds to the 
percentage by vveight oí the polyoxyethylene portíon. USAN 
spedhes Poloxaraer 182D, Poloxamer 182LF, Poloxamer 
188, Poloxamer 188LF, and Poloxamer 331.

Poloxalene (BAN, USAN, rlNN) is aỉso a poloxamer. 
PharmacopoeicB. In Bur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Poloxamen). A synthetic block copolymer of 
ethylene oxide and propylene oxide represented by the 
general íormula; HO(C2H4 0 ),(CỉH*0 )»(C2H40 )^[. It may 
contain a suitable antoxidant Poloxamer 124 is a colourless 
or almost colouiiess liquid. Poloxamer 237 and poloxamer 
338 are vvhite or ahnost vtrhite, waxy powders, microbeads 
or Đakes; m.p. about 50 degrees. Polõxamers 124, 237, and 
338 are very soluble in vrater and in alcohol; practìcally 
insoluble in Petroleum spũit (50 degrees to 70 degrees). pH 
oỉ a 10% solution in water is 5.0 to 7.5. Store in airtight 
containers.

The Symbol t  denotes a preparation no longer actively marketed
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USNF 31: (Poloxamer). A synthetíc block copolymer of 
ethylene oxide and propylene oxide with the general 
íormula HO(C2H40 )đ(C5H(sO)»(C2BUO)aH. It may contain a 
suitable antoxidant. Poloxamer 124 is a colourless liquid 
with a milđ odour. Poloxamers 237 and 338 are white, 
prilled or cast solids, odouriess or with a mild odour. All 
poloxamers are íreely soluble in water and ìn aỉcohoL 
Poloxamer 124 is íreely soluble in isopropyl alcohol and in 
propylene glycol; poloxamer 237 is sparìngly soluble in 
isopropyl alcohol and in xylene; poloxamer 338 is sparingly 
soluble in propylene glycol* poloxamer 124 is freely soluble 
in xylene. A 2.5% solutìon in water has a pH of 5.0 to 7.5. 
Store in airtight containers.

Incompatibitity. Poloxamers have been reponed to be 
incompatìbie with hydroxybenzoares and phenols.

Poioxaiene (BAN, USAN, HNN)
Poloxalène; Poloxaléno; Poloxalenum; SKP-18667; rio/ióKca-
/ieH.
CAS — 9003-11-6. 
u m  —  V883K56SW 0.

Phormacopoeias. In us  lor veterinary use only.
USP 36: (Poloxalene). A synthetic block copolymer of 
ethylene oxide and propylene oxide. A colourless or pale 
yellovv liquid. Soluble in water, in chloroíorm, and in 
ethylene dichloride. A 2.5% solution in vvater has a pH of
5.0 to 7.5. Store in ainight containers at a temperature of 8 
degrees to 15 degrees. Protect írom  light.

Poloxamer 188 (BAN, USAN. rìNNi
Poloxaỉkol; Poloxamẻre 188, Poloxấmero 188; Poỉoxamerum 
188; nonoKcaMep 188.
UNII — LQA7B6G8JG.

NOTH. Compounded preparatíons oỉ poloxamer 188 may be 
represented by the following names:
• Co-danthrãmer x/y (BAN)—vvhere X and y  are the 

strengths in milligrams of dantron and poloxamer 
respectively.

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Poloxamers). Poloxamer 188 is a poloxamer in 
vvhich a in the general lormula given on p. 2201.3 is 75 to 85 
and b is 25 to 30; it has an average molecular tveight of 7680 
to 9510. It is a vvhite or almost white, waxy powder, 
microbeads, or Qakes. M.p. about 50 degrees. Very soluble 
in vvater and in alcohol; practícally insoluble in Petroleum 
spirit (50 degrees to 70 degrees). pH of a 10% soỉution is 5.0 
to 7.5. Store in airtight containers.
USNP 31: (Poloxamer). Poloxamer 188 is a poloxamer in 
which a in the general lormula averages 80 and b averages 
27; it has an average molecular weight oi 7680 to 9510. A 
white prilled or cast solid, odourless or vvith a very mild 
odour. M.p. about 52 degrees. Preely soluble ỉn water and ỉn 
alcohol. Store in aữtight containers.

Poloxamer 407 (BAN, riNNi
Poloxamère 407; Poloxámerò 407; Poioxamerum 407;
nonoKcaMep 407.
u m  —  ĨU F2(VW 3M Z  - • •••;•' ......  4;

Pharmacopoeias. In Eur. (see p. vu). Also in USNF.
Ph. Eur. 8 : (Poloxamers). Poloxamer 407 is a poloxamer in 
vvhich a in the general ỉonnuỉa given on p. 2201.3 is 95 to 
105 and b is 54 to 60; it has an average molecular vveight of 
9840 to 14 600. It is a white or almost svhite, waxy powder, 
microbeads, or ũakes. M.p. about 50 degrees. Very soluble 
in vvater and in alcohol; practically insoluble in Petroleum 
spirit (50 degrees to 70 degrees). pH of a 10% solutỉon in 
vvater ỉs 5.0 to 7.5. Store in airtight containers.
USNF 31: (Poloxamer). Poloxamer 407 is a poloxamer in 
which a in the general lormula averages 101 and b averages 
56; it has an average molecular weight of 9840 to 14600. A 
white, piilled or cast solid, odourless or vvith a very mild 
odour. M.p. about 56 degrees. Freely soluble in vvater, in 
alcohoỉ, and in isopropyl alcohol. Store in aữtight 
containers.

Uses and Administratìon
Poloxamers are copolymer nonionic suríactants (p. 2164.2). 
They are used as emulsifying agents tor intravenous fat 
emulsions, as solubilising agents to maintain clarity in 
elixirs and syrups. and as vvetting agents for antibacterials. 
Thèy may also be used in ointment or suppository bases and 
as tablet binders or coaters.

Poloxamer 188 is used as a vvetting agent in the 
aeatment of constipatíon, usually with a laxative such as 
danơon. It has also been used as an emulsifying agent in 
Quorocarbon blood substitutes. It is thought to have effects 
on blood flow and cellular repaữ and has been investigated 
in sickle-cell crisis, myocardial iníarction, and bums.

Poloxamer 407 is used in Solutions íor contact lens care, 
as is poloxamer 338.

Poloxalene is used as a deỉoaming agent in the treatment 
of bloat in ruminants.
Reíerences.

1. Orrừi|CT EP. «  nl. PuriBed potoxamer 18« fbr trcannent of acute v*so- 
ocdusivc crisis oi síckie ccll discasc: a randomized comrolled mal. JAMA 
2001: 2 tt: 2099-210«.

2. Gibbs WJ. Hagemann TM. Purided poloxamer 188 for sickle ceil vaso- 
ocdusive Cĩisis. A m  phũrmttcoiher 2004; 38: 320-4.

3. Dumoràer G, tì al. A rcvicw of poloxamer 407 pharmaceutlcal and 
phannacnlogtcal charactenstics. Pharm Ra 200«; 23:2709-28.

Precautìons
Poloxamers may increase the absorpdon of liquid parahin 
and other ỉat-soiuble substances.

Preparations
Proprietory Preparcrtions (details are given in Volume B)
Singie-ingrsdient Preparations. Austral.: Cotoxyl; NZ: Coloxyl; 
S.Afr.: Pliagelf.
MuhHngredient Preparations. Arg.\ Natura Confort; Ger.: Linola 
VVundgel; Iri.: Ailaxt; Codalax; Cotron; Maìaysiar. Cationorm; 
NZ: Pinorax; Rus.: Perítoran (riqxịiTopaH); Singapore: Listerine 
Bright fr Clean; Lisierine Cool Citrus; Thai.: Siduol; UK: 
Codalax; Danlax; USA: Baby Orajel Tooth and Gum Cleanser; 
ControlRx.

Poly d e x tr o se  (USANÌ
CP-31081; E1200; Polidextrosa; PolydekstroosL
CAS —  68424-04-4. . .
UNII —  VH2XOU12IE.

Pharmacopoeias. USNF indudes Polydexưose and Hydro- 
genated Polydexưose
USNF 31: (Polydextrose). A randomly branched polymer 
prepared by melting and subsequent condensation of the 
ingredients, which consist of approximately 90 parts 
glucose, 10 parts sorbitol, and up to 1 pan dtric add or 0.1 
part phosphoric add. The 1,6-glycosidic linkage predomi- 
nates in the polymer but other lỉnkages are present. It 
contains small quantities of free glucose. sorbitol, and 1,6- 
anhydro-D-glucose (levoglucosan), with traces of dtric add 
or phosphoric add. An off-white to light tan-coloured solid. 
Very soluble in waten insoluble in alcohoL' slightly soluble 
in glycerol and in propylene glycol. A 10% solutíon has a pH 
of 2.5 to 5.0. Store in airtight containers at a temperamre 
benveen 8  degrees and 15 degrees. Protect bom  lighr and 
moisture.
DSNF 31: (Hydrogenated Polydextrose). Hydrogenated 
Polydextrose is obtained by transitỉon metal catalytic 
hydrogenation of Polydextrose in aqueous solution. It 
contains not less than 90.0% of glucose polymer units, 
calculated on the anhydrous and ash-&ee basis. The 
polymer Chain end groups are mainly sorbitol-terminated. 
An off-white to light tan-coloured solid. Very soluble in 
water; soluble in alcohol; slỉghtly soluble in glycerol and in 
propylene glycol. A 10% solution has a pH of 5.0 to 7.0. 
Store in airtight containers at a temperature betvveen 8  
degrees and 15 degrees. Protect from light and moisture.

Protìlẹ
Polydextrose is a random polymer of glucose used as a 
bulking agent, binder, and coating agent in pharmaceutical 
preparatíons. It is also used as a lovv-calorie carbohydrate 
bulking agent in the íood industry.

Polyethylene Oxide
Polietileno, óxido de; nomiarrM/ieH Okcma.

Pharmocopoeias. In USNF.
USNF 31: (Polyethylene Oxide). A nonionic homopolymer 
of ethylene oxide, represented by the ỉormula H(OCH2CH2) 
„OH, in which n represents the average number of 
oxyethylene groups (about 2 0 0 0  to 2 0 0  0 0 0 ). It iỉ obtainable 
in several grades, varying in viscosity proũle in an aqueous 
isopropyl alcohol solutíon. It may contain not more than 
3% oí Silicon dioxide. A vvhite to oS-vvhite powder. Misdble 
vvith vvater; ừeely soluble in acetonitrile, in dichlor- 
omethane, in ethylene dichloride, and in trichỉoioethylene; 
insoluble in aliphatic hydrocarbons, in ethylene glycol, in 
diethylene glycol, and in glyceroL Store in airtight 
containers. Protect bom ỉight.

Profile
Polyethylene oxide is a high-molecular-weight macrogol 
(p. 2547.3) used as a tablet bỉnder and as a suspending and 
thickening agent in pharmaceutical preparations. Poly- 
ethylene oxide has been used in hydrogel vvound dressings.

Polyisobutytene
Polyisobutene; no/mM3o6ynuieH 
2-MẹthyH-propéne homõpolymer. ■ ”
(QH«)x ■■■■'. - : ■
CAS — 9003-27-4: - y--,

Pharmacopoeias. In USNF.
USNF 31: (Polyisobutylene). A syntheticpolymerproduced 
by the low-temperature polymerisation oỉ isobutylene in 
liquid ethylene, dichloromethane. or hexane, using an 
alumìnium chloride or boron triũuoride catalyst It m ay 
contain a suitable stabiliser. Grades are characterisedby the 
range of intrinsic viscosity or the range for the Staudinger 
Index.
Lovv molecular-vveight grades are soft and gummy; high 
molecular-vveight grades are tough and elasdc. An grades 
are Iight in colour, odourless, and tasteless. Insoluble in 
vvaten soluble in chloroíorm, in di-isobutylene, and in 
toluene.

Proíile
Polyisobutylene is a synthetic polymer available in a range 
of molecular vveights. It ỉs used as an ađhesìve in 
transdermal patches, and has many other industrial 
applicaúons.

P repara tíons
Proprìetary Preparalions (details are given in Volume B)
Muiti-ingredien! Preparations. Austral.: Stomahesive; UK:
Stomahesive.

Poiyoxyi Castor Oils
Aceites de ricino polioxietilenados; Glycerol Polyethylene- 
Glycol Ridnoleate; Macrogol Glycerol Ridnoleates; MacrcH! 
golglycerol Ricinoleate: Macrogolglycéral, ridnoléate de;' 
Macrogdglyceroli ricinoleas; Macrogolglycerolricinplẻat;: 
Makrogol-gíicerin-éter -ridnoleát; Makrogõlglicerolio ndnõ- 
leatas; Makrogolglycerolridnoleat; Makrogolĩglyserollnsiiniọ- 
leaatti; Makrogologlicerolu rycynooleinian; PEG- GlyceryỊ 
Ridnoleates; Polyethoxylated Castor Oils; Polyethyỉene 
Glycol Glyceryl Ricinoleates; Polyoxyethylene Castot Oils; 
Polyoxyethylene Glyceryl Ridnoleates; rio/iM3TMneHr/ìviKonfi 
Kacropoebie Macna.

Pharmacopoeias. In Eur. (see p. vu).
Ph. Eur. 8 : (Macrogolglycerol Ridnoleate; Polyoxyl Castor 
Oil BP 2014). It contaìns mainly ridnoleyl glycerol 
ethoxylated with 30 to 50 molecules of ethylene oxide 
(nominal value), with small amounts of macrogol 
ridnoleate and of the coưesponding ừee gỉycols. It iesults 
from the reaction of castor oil vvith ethylene oxide. A dear, 
yeUow, viscous liquid or semi-solid. Relatíve density about 
1.05; viscosity, at 25 degrees, 500 to 800mPas. Preely 
soluble in water and in alcohol; very soluble in 
dichỉoromethane. Protect bom light

Polyoxyl 35 Castor Oil
Aceite de rtđno polioxil 35; no/in3TvineHr/iMKonfl'.'35-: 
KacropoBoe Macno. -
' u m  — 6D4M Ị DAL60 

Pharmacopoeias. In USNF.
USNF 31: (Polyoxyl 35 Castor OU). A mixmre of tìie 
trửidnoleate ester of ethoxylateđ glycerol with smaller 
amounts of macrogol ridnoleãte and the corresponding íree 
glycols. It is produced by reactỉng 1 mole oi $ycerol 
ridnoleate with about 35 moles oi ethylene oãde.
A yellovv oily liquid vvith a íaint characteristic odour. Sp. gr. 
1.05 to 1.06; viscosity, at 25 degrees, 650 to 850mPas. Very 
soluble in water, produàng a practically odouriess and 
colourless soluúon; soluble in alcohol and in ethyl acetate; 
Insoluble in mineral oils. Store in airtight containers.

hKompatibilhy. Polyoxyl castor oils are reported to affect 
PVC containers and apparatus adversely.

ỊƯ s e s  ...

Polyoxyl castor oils are ethoxylated glycerol ester noníonic 
surỉactânts (p. 2164.2) used as emulsiiying and sòlubilising 
agents. Polyoxyl 35 castor oil hás been used as a solvent m 
vehides for various intravenous injections.

Adverse Eỉỉects
Polyoxyl castor oils (such as Cremophor EL) used as vehides 
in intravenous injections have been assodated with seveie 
anaphylactoid reactions, hyperlipidaemias, alteranons ỉn 
blood viscosìty, and erythrocyte aggregatíon. They may also

All cross-reíerences refer to entries in Volume A
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lead to adverse eííects due to alterations in the 
pharmacokinetics of the íormulated drug.
Reíerences.

1. Bagnirdlo AG, a  aL Unusual tcnun ttpopmcin abnonnality inđuced by 
the vehide o i mỉcooUDỈe. N Engi J  H tầ 1977; 296: 497-9.

1  Pọtrett ARW, «t tL  Long-tcnn Ahheiin lnỉuíion and hyptĩfipMaeinia.
BMJ 1977; 2: 1357-8. .

ỉ .  Dye D. W atkỊu J. Suspeaed anapbylactic reactlon to Cremophor EL. 
BMJ 1980; 280:1333.

4. Hornie DI. t t  aL Anaphylactoid rtẩctìoni anodated wlth paremeral 
cydcapoitDe usc  possỉble rok ol  Cremophor BL. DruỊ b tttll dm Mumn 
1983; 19: 425-7.

5. Chapruis B,tta L  AnapbyUcdc rcaaỉon to intnvenous crdoiporine. X  
B nglJM ạt 1983; 312:1239.

6. SlddầH SJ,ttaLA niphYÍM aicrcm 3km suncnlposíde.ltnatl9S9;k394.
7. ten H)e ụ ,  <t aL FhannKolofial eBeas oí lonnulidan irẽhides: 

impUations far cineer dtemothenpy. a&i ĩh tm m k irttt 2003; 42:665- 
85.

8. Hwinwilwrt KL. Govtndan K. Nơvel tonnulatkns oí taxanes a tevieir. 
Old vrine In I  new boolc? A m  Oĩtcoỉ 2006; 17:735-49.

Polyoxyi Hydrogenated Castor Oils

P ^S |p lrp ỉ^ẹa ra fê^aỢ ^p |g ^e rò ỊI;- ''^d ro )^ iỊed ras;:

iéterrhặìroặptổrạtK.:MaịĩogolộHGieràlio ;■ hídrõlậsterãtasỉị 
ỈMạỂi^ằjgỊ^rằfiỷdrcị>cis^rat;'’Matat)góllglỷ»i^iíiydrok-i 
ts Ì^ ra á ^ ^ S íH M ^ en a^ -G a^ r.O íls ỉ-P o ly è tíy léổ é*  
^^^^ 'ĩíỵâ^^à^-â^ơ^íM sí^P olýoxyeứ tỵ lerịe ’ ịặcỉroí 
^ỊệTạt|d^^^|^gị|ỉ^pm ệ^^r^viK O jỊfl-->ảcTO ^B bie

Pharmacopoeias. La Eur. (see p. vii).
Ph. Eur. 8 : (Macrogolglycerol Hydroxystearate; Hydro- 
genated Polyoxyl Castor óil BP 2014). It contains mainly 
trihydrorystearyl glycerol ethoxylated with 7 to 60 
molecules oỉ ethylene oxide (nominal value), with small 
amounts oỉ mặcrogol hydroxystearate and of the 
cocresponding free glycols. It results from the reaetìon oỉ 
hydrogenated castor oil with ethyỉene oxỉde. Polyoxyl 
hydrogenated castor oil with less than 10 units of ethylene 
oxide per molecule is a yeIlowish. tmbid, viscous lỉquid. 
Practically insoluble in water; dỉspemble in aỉcohoL* soluble 
in acetone. Polyoxyl hydrogenated castor oil vvith more 
than 2 0  units oỉ ethylene oidde per molecule is a white or 
yellovvish, semi-liquid or pasty mass. Preely soluble in 
water, in alcohol and in acetone: practícally insoluble in 
Petroleum spiriL

Polyoxyỉ 40 Hydrogenated Castor Oil
^ e ỉ t ẹ  4 e Triqiw .bidiÕ9 enado polioxiL4Q; nomemneKTOKỈ 
i&rm 40 (4crópơẹcẹMacno-ri4flporẹHM3MpoBaHHoe.; . 
lỤ N U ^  7 Y & 8 6 G C ểệ  ■ -  - _ ~

Pharmacopoeias. In USNF.
TJSNF 31: (Polyoxyl 40 Hydrogenated Castor Oil). A 
mixture of máinlỹ the ữihydroxystearate ester of 
ethoxylated glyceroi wìth smaller amounts of macrogol 
trihydroxystearate and the correspondỉng hee glycols. It is 
produced by teactíng 1 mole of glycerol trìhydroxystearate 
with about 40 to 45 moles of ethylene oxide.
A white to yellovvish paste or pasty Iiquid with a íaint odour. 
Congealỉng range 20 degrees to 30 degrees. Very soluble in 
water. prođudng an odourless. colouiiess solution; soluble 
in alcohol and in ethyl acetate; insoluble in liquid paraHĩn. 
Store in airtight containers.

Pro/j‘/e
Polyoxyl hydrogenated castor oils are ethoxylated glycerol 
ester.nonionic surỉactants (p. 2164.2). They are used as 
solubillsers and emulsihers in oral and topical pharmaceut- 
ical preparadons; they are also used in cosmeúcs.

Polysorbdtes
"^aơogâ ^rbỉtan Esters; Polisorbatos; Polyethylene Giycpl 
.^tìị^jtìệềẴi;igọlỵpxyethylene;Sorbltan Esters; Soft3imà-T 
'< ĩồ ạ ^ iT Ồ n iife ô p 6 a T h t.- '- íìi  -  -  -- ■ .ị_  .

D escrlption. Polysorbates aie polyoxyethylene denvatives 
of cydic sorbitol anhydrides pardaDy esterihed with a ỉatty 
add. The numbered polysorbates listed as BAN, ữỉN, and 
USAN are polyoxyethylene 20 soibitah esters, in which each 
mole oí sòỉútan Ỉỉ êthoxylated with about 20 moles of 
eth^dene oxide.

IncompQtibĩ ty .  Polysorbates have been reported to be 
stable with eléctrolyteỉ and weak acids and bases although 
saponihcation may occur in the presence oỉ strong acidỉ 
and bases. Discoloration or predpitation may occur with 
phenolic substances. The oleic add esters are senãtive to

oxidation. For reỉẹrence to the possỉble incompatibility of 
poỉysorbate 80 with hydroxybenxoates, see p. 1757.3.

Poiysorbate 20 (BAN, uSAN.riNNi

Pharmacopoeias. La Eĩtr. (see p. vii) and Int, Also in USNP.
Ph. Eur. 8 : (Polysorbate 20). A mixture oi pardal esteR oỉ 
íatty adds, maỉnly lauric add, with sorbitol and its 
anhydrides ethoxylated with about 2 0  moles oỉ ethylene 
oxide for each mole oí sorbitol and its anhydrides. A dear or 
slỉghtly opalescent yellowish to browmsh-yéUow oily liquid. 
Relative density about 1.10. Soluble in water, in dehydrated 
alcohol ỉn ethyl acetate, and in methyl alcohol; practically 
insoluble in Uquid paraỉhn and in ỉatty oils. Stoce in airtight 
containers. Prõtect hom light.
USNP 31: (Polysotbate20). Alaurate ester of sorbitol and its 
anhydrides copolymerised with approxỉmately 2 0  moles of 
ethylene oxide ỉor each mole oỉ sorbitol and ỉts anhydiides. 
A lemon to amber liquid vsith a ỉaint characteriỉtic odour. 
Soluble in water, in alcohoL in dioxan, in ethyl acetate. and 
in methyl alcohol; insoluble in lỉquid paraỉSn. Store in 
airtight containers.

P o l y s o r b a t e  4 0 IBAN, U SAN, riNN )

E434; 'MonopalmitatO:derpolietileno:'20 sorbitano; Mọnọị 
palrniíató d.é poiioxietìlenó: 2Ọ.sodj]tano;:Polisorbáổs'4Cfe 
Polisorẽãtã-MtPollsrorbát 40; PoỊỳróậéthylẽne 20 Súrbỉtãìi’! 
Moríôpâlítiitate; po1yiorbaattì.;4Q; PÒI^ọrbat ]40: PoỊỳsỌTbịát. 
■4Ọi_-̂ PGlĵ ỊÓrbạtum Xtâ,vSòibimáỡọgoẸ^PạlmĩtateỊ‘3ỌÚf_ 
rtanvicõpộậT,40L - • ' V  Ị. c - .1-
CQrtÌ220j6(approximate) < ' , ^
ò ữ —  9005-66-7. - - - -
UA/// — S7Jí ỈB5A2X.

Pbarmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Polysorbate 40). Mixture of partial esten oỉ íatty 
adds, mainly palnútíc add. with sorbitol and ỉts anhydrides 
ethoxylated wỉth about 2 0  moles of ethylene oãde for each 
mole oi sorbitol and sorbitol anhydrides. An oily, vỉscous, 
yellovvỉsh or brownish-yellow liquid. Relatỉve density about
1.10. Misdble with water, vvith dehydrated alcohoL with 
ethyl acetate. and with methyl alcohol' practicallý insoluble 
in fatty oils and in Iiquid paraỉhn. Store in airtight 
containers. Protea hom light.
The BP 2014 gives Polyoxyethylene 20 Soibitan Mono- 
palmitate as an approved synonỹm.
USNF 31: (Polysorbate 40). A palmitate ester of sorbitol and 
its anhydrides copolymerised with about 2 0  moles oỉ 
ethylene oxide for each mole of sorbitol and its anhydrides. 
A yelỉow liquid with a íaint diaraaerístic odour. Soluble in 
vvater and in alcohol' insoluble in liquid paraíSn and ỉn 
vegetable oils. Store in airtight containers.

P o l y s o r b a t e  6 0  /BAN, U SAN, HNN)

E435; Monoestearato de potietíleno 20 sorbitano; Mono- 
estearato de polioxietileno 20 sorbitano; Pdisorbat 60; 
Polisorbatas 60; Polisorbato 60; Poliszorbát 60; Polyoxyethy- 
lene 20 Sorbitan Monostearate; Polysorbaatti 60; Polysorbat 
60; Potysorbát 60; Polysorbatum 60; Sorbimaơogol Stearate 
300; Sortxixaethenum Stearinicum; nonncopỗaT 60. • 
Q i H Ị ĩ A í í a p ^ r a ã ^ 6) -
r& S.ir-900S47-& ' ■ ■
ÚNíi ̂ - CAL22Ụyi4M: \  ' ;
Pharmacopoeicis. In Eur. {see p. viil and Int. Also in USNF. 
Ph. Eur. 8 : (Polysorbate 60). A mixture of partial esters oi 
ỉatty adds, mainỉy stearic add 50, with sorbúol and itỉ 
anhydrides ethoxylated with about 2 0  moles oí ethylene 
oxide lor each mole oi sotbitol and its anhydrides. A 
yellowish-brown geladnous mass which becomes a dear 
liquid at temperatures above 25 degrees. Relatíve density 
about 1.10. Soluble in water, in dehydrated alcohol in ethyl 
acetate, and in methyl alcohol; pracácaily insoluble in liquíd 
paraSn and in ỉatty oih. Store in aừtight containers. Protea 
hom light
USNF 31: (Polysoibate 60). A mixture oí stearate and 
pahnitate esters oỉ sorbitol and its anhydrides copolymerised 
with approximately 2 0  moles of ethylene oxide for each 
mole oỉ soibitoỉ and itỉ anhydrides. A lemon to orange- 
coloured oily liquid or semi-gel with a íaint characteristic 
odour. Soluble in water. in ethyl acetate, and in toluene;

insoluble in liquid paraíGn and ỉn vegetable oils. Store in 
airtight containers.

Pharmocopoeics. In ơiin., Eur. (see p. vii), InL, and Jpn. 
Alỉo in VSNE.
Ph. Eur. 8 : (Polysorbate 80). A mixture oỉ partial esteis of 
ỉatty atídỉ, m ainly. oleic add, with sorbitol and its 
anhydrides ethoxylated with about 2 0  moles oỉ ethylene 
oxide for each mole oi soibitol and its anhydrides. An oily, 
colourless or brownlsh-ỹellow, dear or slightly opalescent 
liquid. Relative density about 1.10. Dispersible in water, ỉn 
dẽhydrated alcohol in ethyl acetate, and in methyl alcohol; 
practically insoluble in lỉquid paraỉBn and Ũ1 íatty oils. Store 
in airtight containeis. Protea ham  light.
USNP 31: (Polysorbate 80). An oleate ester oỉ sorbitol and 
its anhydrides copolymerised with about 2 0  moles of 
ethylene oxide ỉor each mole of soibitol and its anhydrides. 
A lemon to amber-coloured oily Iiquid with a ỉaint 
charaaerỉstic odour. Sp. gr. between 1.06 and 1.09; 
viscosity. at 25 degrees, between 300 and 500 mPa s. Very 
soluble ỉn water, produdng an odouiiess and practically 
colourless solutíon; soluble m alcohol and in eửtỹỉ acetate; 
insoluble in lỉquid paraffin. Stoie in airtight containers.

P o i y s o r b a t e  8 5  {BAN, U SAN , riN N i

'P o ĩfso i |iấ ẫ ĩ% ;.^ l^ ^ to i^ ?p Ì lm rb á tS8é;PoỊyoxyíéth'yr 
lene:;^ § ạ ị j i^ rịij(3tó|&jfeiysõrbãattì 8S;-Pòlỹsotbat 85; 
RoìywỊ^i.85^PoặsbVb^rnr85; Sorbimáơogậ.Triõleàté 
3Ọ(Ì..Tn<^tõ,:dế,^éólenỐ^2015orbỉtano;*TTic)leato de 
politạqehleno 20ỉorbitáno; rỊonMcopỗaT 85. _ : ‘ .7, .
GiooHiBa^approimate):.Ặr ì  
CAS — 9005-70-1 --.m'..
UNỊI -rệ£7FiN56ì97í -IỊ-,.............................. . ;

Description. A mixture oỉ maỉnly trioleate esteis of sorbitol 
and its anhydrides cc^olymerised with about 2 0  moles oỉ 
ethylene oxide ỉor eadi mole oỉ soibltol and its anhyđrides.

Uses
Polysorbates are ethoxylated sorbitan ester nonionic 
surĩactants (p. 2164.2)! They usually cotrespond to 
polyoxyethylene 2 0  soibitan esten, in which each mole oí 
sorbitan is ethoxylated with about 2 0  moles of ethylene 
oxide, although polysoibates with diSerent ethoxylatỉon 
ratios may also be used. The number following polysoibate 
in the name relates to both the ethoxylation ratio and the 
latty add component oỉ the sorbitan ester.

Polysorbates are hydrophilic and are used as emulsiỉying 
agents for the preparation of stable oil-in-water emulsions 
ỉn pharmaceutica] Products; they are ỉrequently used with a 
ỉorbitan ester in varying proportions to produce Products 
with a range oỉ texture and consistency. Polysorbates have 
also been used in the ỉormulation of insectídde and 
herbidde sprays. industrial detergents, and cosmetic 
Products. They are also used as emulsifiers in the food 
industry.

Polysorbates are used as solubilising agents for a variety 
of substances induding essential oils and oil-soluble 
vitamins su ch as vitamins A, D, and E, and as svettíng 
agents in the lormulatíon of oral and parenteràí 
suspensions. However, hypersensitivity reactions have 
been attributed to the presence of polysorbates, see 
Hypersensitivity, p. 2204.1.

Polysorbates may also be used for theữ suriactant 
properties in preparations for the removal oỉ ear wax, and 
for the management of dry eyes and upper respiratory-traa 
disorders.

Adverse Eíĩects and Precautions
Polysorbates may increase the absorpõon oỉ ỉàt-soluble 
substances.

There have been occasional reports of hypersensitivity 
aỉter topicaỉ application of preparations containing 
polysoibătes.

For discusson oỉ latalities in low-birth-weight ínỉants 
assodated with the mjection of a polysorbate-containing 
preparation. see p. 2204.1.

The Symbol t  denotes a preparatíon no longer actively marketed



2204 Pharmaceutical Excipients

Polysorbates used as exdpients may also lead to adveise 
etíects due to alteratìons in the pharmacokìnetics of the 
ỉormulated drug.
Reíerences.

1. ten Ttye AJ, a  ai. PturmacologlaU efk m  01 tormuladoo vehides: 
ímplicatỉons ỈŨT cancer chemotherapy. ctm  Pharmaaíkinet2003; 42:6Ố5- 
85.

Effects in iníantl. Aỉter the introduction in the USA of an 
intravenous preparadon of vitamin E (E-Ferol) there were 
a number oí reports of unusual liver and kidney disordeis, 
with 38 deathỉ being reported among ưeated lovv-birth- 
weight iníants. ABected inỉants had unexplained hypo- 
tension, thrombocytopenia, renal dysíunction. hepatome- 
galy, cholestasis, asdtes. and metabolic addosis;1’ the pre- 
paration was subsequently withdrawn ỉrom the market in 
April 1984 about 5 months aíter it was introduced. In-vitro 
evidence was produced shovving that E-Ferol suppressed 
the response of human lymphocytes to phytohaeraaggluti- 
nin. Hovvever, it was the mixture of polysorbates, polysor- 
bate 2 0  and in partỉcular polysorbate 80, that vvas shovvn 
to be responsible for this suppression rather than the a- 
tocopherol acetate component. Despite this in-vitro data, 
ovenvhelming iníection was not a feature in the aííected 
iníants.2 Large doses of polysorbates tvere unavoidabiy 
inịected when E-Ferol vvas used and it was suggested that 
polysorbates may accumulate as a result of an alteration in 
the metabolism by low-birth-weight iníants; polysorbate- 
induced alteration oỉ membrane Quidity in cells of vessel 
walls may have led to changes in structure and íunction.2

Polysorbate 80 was also suggested as pait of the cause of a 
severe hypotensive episode in an inỉant given an 
intravenous overdose of amiodarone; benzyl alcohol in 
the íormulation may also have contributed.4

1. Aiade SL, et ai. Poỉysorbare so and E-Feroỉ loxidty. Ptdiatria 1986; 77: 
593-7.

2. Balistrerỉ WF, et ai. Lessoas from the E-Feroỉ tngedy. M iatria  1986; 78: 
503-6.

3. ổoỉỉghtly LK. đ a i. Pharmaceutical excipiencr. adverse effecis assodaied 
wũh inactive ingredỉents ỉn dnig Products. Mid Toxìcol 1988; 3: 128-65 
and 209-240.

4. Masi s, et ai. Acutc amiodarone toxỉtíty due to an administraũoa erron 
couỉd excỉpient be responsibỉe? Br J ơ ìn  Pharmacữt 2009; 67: 69Ỉ-3.

HypersensHívHy. Local inílammatory reactions after inơa- 
muscular injection of a vitamin A preparatíon were con- 
sidered1 to be due to a hypersensitivity reacdon to poly- 
sorbate 80, induded as an exdpient. Anaphylactoid 
reactíons which occurred in 2 patients after ưeatment 
with omalizumab for 27 and 13 months respectively, were 
likely to be due to the polysorbate exdpient and not to 
the monodonal antibody itseU.2 The presence of polysor- 
bate 80 in the injection may also contribute to bypersensi- 
tivity reactions to docetaxel (see Adverse Ehects of Doce- 
taxel, p. 781.3).

1. Shelỉey WB, et ai. Polysorbate 80 hypenensinvỉty. L a n c tĩ Ỉ995; 345: 
1312-13.

2. Price KS, Hamiỉton RG. Anaphylactoid reactíons in two patìents aỉter 
omaỉỉzumab administradon aỉter successíul long-tenn therapy. Aữergy 
Astkma Proc 2007; 28: 313-19.

P rep ara tio n s
Proprietary PrepqroHooa (details are given in Volume B)

Single-ingredient Preporarions. Arg.: Sinroncar; Belg.: Oleosor- 
batef: Canad.: Dioptears; Fr.: Cerumenolt; USA: OptiZen; 
Viva-Drops.

Muhi-ingracÌMnt Preporotions. Arg.: Endura; Otodean Gotas Oti- 
cas; Fàu: Expigen; Fr.: Fluisedal sans promethazine; Huứedal; 
Paroplakt; Prorhineb Hong Kongr. Asonon S.Afr.: Bxpigen; Sin
gapore. Endura; Switz.\ Prorhinel- Rhinocuie sứnplex; Rhinn- 
cure; Thai.: Enduia; Turk.: Kansilak; Libalaks; UK: Asonor 
Episil; USA: Episil; Reừesh Dry Eye Therapy; Soothe XP; 
sôothe.

Polyvínỵl Acetate
Acetato de polỊyinilo; Poli(octan winylu); PoỊi(vinil-acetát); 
iPoiivinịỊacetatas; Poiũvinũũìatsetaat; PÓIỵiacétate devinyle); 
Polyvinylacetaac Polyvinylacetat; Poly(vinylacetat); Polyvinyi- 
acetát; Polyívinyíls Acetás); Polyvinyíis Acetas; Póly(vinyylia- 
setaatti); nonnBMHMnaụeTaT. ;■
■06 — 9003-2W: íị /r .

Pharmacopoeias. In Eur. (see p. vii). Also in USNFEur. also 
indudes a 30% dispersion and USNFa 25 to 30% dispenion. 
Ph. Eur. 8 : (Poly(vinyl acetate)). A white or aimoỉt vvhite 
povvder or colourless granules or beads. Practically insoluble 
in vvater; soluble in alcohol; freely soluble in ethyl acetate. It 
is hygroscopic and swells in water. It soítens at temperatures 
above 40 degrees to 50 degrees. Store in airtíght containers. 
Ph. Eur. 8 : (Poly(Vỉnyl Acetate) Dispersion 30 per cent). A 
dispersion in water of polyvinyỉ acetate having a mean 
relaóve molecular mass of about 450 000. It may contain 
povddone and a suitable suríace-active agent, such as 
sodium laurilsulỉate, as stabilisers.

An opaque, white or almost white, slightly viscous liquid. 
Misdble vvith water and with alcohol. It is senátive to 
spoilage by microbial contaminants. Store at a temperature 
õf 5 degreẽs to 30 degtees.
USNF 31: (Polyvinyl Acetate). A vvhite or off-white powder 
or coloriess granules OT beads. It is hygroscopic and swellỉ in 
vvater. Practically insoluble in waten soluble in alcohol, in 
acetone, and in chloroíorm; ỉreely soluble in ethyl acetate. 
USNF 31: (Polyvinyl Acetate Dispersion). It contains 25 to 
30% oí polyvinyl acetate. It may contain suitable svưíace 
active agents and stabilisers. An opaque, vvhite or off-white, 
slightly viscous liquid. Misdble with water and with 
alcohol. pH 3.0 to 5.5. Store in airtight containers at a 
temperature below 25 degrees. Protect ừom  freeãng.

Poiyvinyi Acetate Phthalate
Polivinilo, acetató fta la to  de; nonnBMHMnaueTaTạ (DranaT. 
UNII —  58QVG85GW3.

Pharmacopoeias. In USNF.
USNF 31: (Polyvinyl Acetate Phthalate). A reaaion product 
of phthalic anhydride and a partially hydrolysed polyvinyl 
acetate. It contains 55.0 to 62.0% of phthalyl groups, 
calculated on an anhydrous add-free basis. It is a free- 
ílovvtng white powder that may have a slight odour of acetic 
add. Insoluble in water, in chloroíorm, and in dichlor- 
omethane; soluble in alcohol and in methyl alcohol. Store in 
airtight containers.

Profi'/e
Polyvinyl acetate phthalate is a viscosity-modifytng agent 
that is used in the manuíacture of enteric coatings for 
tablets. Polyvinyl acetate is used in tablet coating; it is also 
widely used as a glue.

P repara tions

Propõetary Preparations (detailỉ are given in Volume B) 
Mưbi-ingredient Preparaiions. India: Pittydent.

Polyvinyl Alcohol
Alcohol poliviníiico; Alcohol Polyvinylicus; Alcool polivinilico; 
Alcool polyvinylique; Alkohol poliwinylowy; Polivinil Alkol; 
Poli(vinil-alkohol); Polivinilo alkoholis; Polyíalcohol Vìnylicus); 
Poly(alcool vinylique); Polyvinylalcohol; Poly(vinylalkohol); 
Polyvinylalkohol; Poly(vinyylialkoholi); rionnsnHnnoBbi 
CnnpT.
CAS — 9002-39-5.
UNII —  532B59J990.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8 : (Poly(Vinyl Alcohol)). It is obtained by 
polymerísation of vinyl acetate followed by partial or 
complete hydrolysis of polyvinyl acetate in the presence of 
catalytic amounts oi alkali or mineral adds. Various grades 
are available and they diííer in their degree of 
polymerisation and theữ degree of hydrolysis, which 
determine the phyácal properties of the diííerent grades. 
They are charaaerised by the viscosity and the ester value of 
the substance. The mean relative molecular mass Ues 
between 20000 and 150000. The viscoãty is 3 to 
70 millipascal seconds. The ester value, whiđt charaaerises 
the degree of hydrolysis, is not greater than 280.
Polyvmyl alcohol occurs as a yellowish-white powder or 
ưanslucent granules. Soluble in water; slightly soluble in 
dehydrated alcohol; practically insoluble in acetone. A 4% 
solutíon in water has a pH oí 4.5 to 6.5.
USP 36: (Polyvinyl Alcohol). A synthetic resin represented 
by the tormula (CH2CHOH)„ whẽre the average value of n 
is 500 to 5000. It is prepared by 85 to 89% hydrolysis of 
polyvinyl acetate. White to cream-coloured, odourless, 
granules or povvder. Freely soluble in water at room 
tempetature; solution may be ehected more rapidly at 
somevvhat higher temperatures. pH of a 4% solution in 
water is between 5.0 and 8.0. Store in a dry place.

ProẠỊỊe
Polyvinyl alcohol is a nonionic suríactant (p. 2164.2) that is 
used in pharmaceutical manuíacturing as a stabilising agent 
and as a viscosity-increasing agent and lubiicant.

Polyvinyl alcohol has also been used in the preparation 
of jeỉlie$ that dry rapidly when applied to the skin to form a 
soiuble plastic him.

Polyvinyl alcohols of various grades are used for a wide 
variety of indusưíal applicadons.

Polyvinyl aỉcohol has been used to increase the viscosity 
of ophthalmic preparations thus prolonging contact of the 
active ingredient Tvỉth the eye. It is induded in artiíìcial teais 
preparations used for dry eye (p. 2190.1) and in contact lens 
Solutions (p. 1730.2). For dry eye it is often used ừ> a 
concentradon of 1.4% with or without povidone.

P rep ara tìo n s

Praprietory Preparalions (details are given in Volưme B)
Single ingredỉeiit Preporolions. Arg.: Bio Tears; Lagrima 
dal; Lentísolt; Lersan Lagrimas; Liquưilm Lagrimas; Natura 
Wet; Total Soluciont; AustraL: LiquiĐlm; PVA' Belg.: LiquíĐlái; 
Braz.: Lacril; Canad.: AniBcial Teais; Hypotears; Liquifllhtj- 
Optilube PVA' Chile: Lagrimas Arti&dales; Visidic Denm,- 
Lacril; Pin.; Liquihlm; Oftanf; Ger.: UquiSlm; Vỉstil; Gr ■ 
LiquiSlm Tears; Hong Kong: UquiElm: PMS-Artífidal Teatsỷ* 
Hung.: Humalac A and C: Indue Alphagan; UquiSlm Teaís'; 
índon.: Opti&esht: ĩrt: LiquiGlm; Sno Teaist; Israel: LiqulẼIin 
Tears; ItaL: Laciilux; Vistil; Malaysia: LiquiBlm; Mex.: AcuaBl 
Oỉteno; Lubrik; Norw.: Kunsrig Tarevaesket: Ocuírit; NZ' 
LiquiGlm; PoL: Lacrimal; PorL: LiquiElm: S.Afr.: UquiỄlm 
Tearst; Singapore: Hypotears; Liquỉnim Tears; Spán: UquilOni 
Lagrimas; Swe<L: Sincon; Switz.: Liquitears; Thai.: I.iqniPini 
Tears: Turk.: LiquiGlm; UK: LiquiGlm Teats; Reốesh; Sno 
Tears: USA: Akwa Tears; Dry Eyes; LiquiSlmt; Nu-Teats; Ocu- 
Teats: Puralube: Teats Again; Venez.: AcuaGl Ofteno; LacriL
AAuU-ingredKnt Preporations. Arg.: Consilt; Latlas Presh; Latlas- 
Panoptic Lagrìmas; Soquettet; AustraL: Murine Revital Byes; 
Murìne Tearst; Relresh; Austria: Siccaprotect; Braz.: Fresh 
Clean Retresh; CanaíL: ArúGtíal Tears Extra; AitiStíal Teais 
Plus: Clear Eyes Triple; Murine; Reíresh; Teats Plus; Chile: Red 
Off Aqua; Cz.: Siccaprotect; Fr.: Reữesh; Ger.: Dispateno); 
Lacrimal OK: UquiPilm OK; Siccaprotect; Gr.: Onuỉrid; Rehesh; 
Hong Kong: Hypotears; Murine Natural Tearst: Murine Plus 
Naturalt; India: Aansoo; Adle; Aquateats; Dudrop; Eyediip; 
Flotears; I-Lube; Irisol Plus,- Lacrisan; Lacrisol; Mlst; Moss Eye; 
Ocuwet; Optilube; IrL: Refresh; Israel: Reỉresh; ItaL: 
Hypotears; Malaysia: Hypotears; Mex.: LagriBlm Plus; Soltrictor 
con Lagriỉilm: Netlu: Tears Plust; NZ: Refresh; Rwí.: Ophtholi- 
que (O Ịito íih x ); S.Afr.: Reỉresh; Tears plusỷ; Singapore. Bio- 
Taches Masquet: Murine Plus: Reíresh; Spain: Liqui&esh; 
Switz.: Hypotears; Siccaprotect; Thai.: Reửesh; Turk.: Reứesh; 
Siccaprotect: UK: Blink; Ukr.: Ophtholique (OịnanHr); USA: 
Preshkote; Hypotears; Murine plus; Murinet; Nu-Tears n  
Rehesh Classic Reừesh Redness Reliet Tears Plus.

Ponceau 4R
Brilliant Ponceau 4RC Brilliant Scarlet; C1 Food Red 7; Coccine 
Nouvelle; Cochenillerot A; Cochineal Red A; Colour Index No; 
162S5; Czerwien Koszenilowa A; E124; Nykockin; Punzỏ 4R; 
Rojo de Cochinilla A; Rouge Cochenille A; Ưuskokkiinl; Dohco 
4R; nyHLiOBbiR 4R 3
Trisodium 7-hydroxy-8-(4-sulphonato-l-naphthylazo)T 
naphthalene-1,3-disulphonate.
C20H l1NjN a30 1oS3=6045 
CA5 —  2611-82-7.
UNII —  Z52SCBK9PG.

ProẠVe
Ponceau 4R ís a synthetic azo dye used as a colouiing agent 
in medidnes, cosmetics, and ỉoods. Sensitivity reactions 
have been reported.

Potassỉum Metaphosphate
Ẽ452 (potassium polýphosphates); Polifosfatopotásico; . 
Potassium Kurrol’s Salt Potassium Polymetaphosphate, 
MeTaộocệopHOKKcnbiỉi Ka/mii; Meraộocộaĩ KanMfl.
(KPO3), -
C45 —  7790-53-6. 
um  — 01ỌMTI4Z63.

Pharmacopoei as. In USNF.
USNF 31: (Potassium Metaphosphate). A straight-chain 
polyphosphate, having a high degree of polymeiisatìoạ It 
contains the equivalent of 59 to 61% of P2O5. A white, 
odourless powder. Insoluble in water; soluble in dilute 
Solutions of sodium salts.

Protìle
Potassium metaphosphate is used as a butíer.

P o v ỉd o n e  ịBAN, USAN, ríNNI 
E1201; Polivinilpirolidon; .PoH vin li pi ro lidonsr,7 Roltvin.ll piípplr-,
dona; Polivinilpirrolidone; Poliwinylopitolídon; Polyyidon,ẹr, 
Pólyvidonum; • Polyvinylpyrrolidón;. PolyvinyỉpỵrrọhcỊ9,?®;< 
-Povidon; Povidoná; Povldonas; Povidoni; PpvidonutỊn, 
Powidon; PVP; Vinylpyrrolidinone Polymer;. rioBMflOHj 
Poly (2-oxopyrrolidin-1 -ylethylene) ' ’’
(C6H9N O),
CAS —  9003-39:8. . . ... "  f

■um ~^FZ989GH94E • '- ,  C ' 7'
Ptiarmacopoeias. In Chin.. Eur. (see p. vii), Int.. Jpn, and US. 
Ph. Eur. 8: (Povidone). Linear polymers of 1-ethenylpl^1'0' 
lidin-2-one. The diherent types o{ povidone are diar

All cross-reíerences reíer to entries in Volume A
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acterised by theử viscosity in solution. A white or yeHowish- 
white, hygroscopic powder or ũakes. Freely soluble in 
watẽr, in alcohoĩ and in meứiyì alcohol’ very sHghtly 
solubie ỉn acetone. A 5% solutỉon ỉa water has a pả of 3.0 tõ 
7.0 đependỉng on the vlscostty. store in aỉrúght containers. 
USP 36: (Povidone). A synthetic polymer conãsting 
essendally oỉ Hnear l-vinyl-2-pyrrolidinone groups, the 
degree of polymerisadon of which resnlts in polymers oỉ 
various mólecular vveights. The diSerent types oỉ povidone 
are charactexỉsed by theỉr viscosity in aqueous solution, 
relatỉve to that oỉ water, expressed âs ạ K-value. A whlte to 
slightly creamy-vvhite, hygroscopic powder. Preeỉy soluble 
in watèr, in alcohol. and in methyl âlcoboL* slỉghtly soluble 
in acetone; pracdcaQy ỉnsoluble in ether. pH oỉ a 5% 
solution in water is betvveen 3.0 and 7.0 (depending on K- 
values). Store in airtíght containeis.

Copovidone

;K ò p ^ d ố ÍỊT ;:;

Ptiarmacopoeias. in  Eur. (see p. vii). 'Also in USNF.
Ph. Bur. 8 : (Ọopovidone). A copolymer of 1-vinylpyiroli- 
dỉn-2-one andrvinyl acetate in the mass proportion 3:2. A 
white or ýellowish-white, hygroscopic povvder or Oakes. 
Preely soluble in vvater, in alcohol, and in dichloromethane. 
Store in airtightcontainers.
USNE 31: (Cópovidone). A copolymer of l-vinyl-2- 
pyrrolidone and vỉnyl acetate ỉn a mass proportion of 3:2. 
A white to yeáovvish-vvhite, hygroscopic, povvder or ũakes. 
Freely soluble in water, ba alcohól, and in đichloromethane; 
pracdcally insoluble in ethér. Store in airtight containers.

C r o s p o v i d o n e  /BAN, HNNI

sỔ ổ ặọ w õ ìũ '© (B p w d o n a; Crospoyidonu^itónspoindoĩi;" 
%ósp«vidQRÌ^“KfGspoýídòni;'KroszpóvidĐn;\poiỹplasdonế 
^ K p ổ c i í Ò B t ^ í '■ị"■ I ■
CAS.-zỊí-90ơ3rr3ỉb8'- - '  

rẤTC=--A07BC03z' - 
AĨC.VỔ— QA07BCQ1
ŨNIIể84ÕỈ960MK. - ...........  ,  :

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Ciospovidone). A cross-Iinked homopolymer oí 
l-ethenylpyrrolidin-2-one. Two types of crospovidone are 
available, dependỉng on the partide size: type A and type B. 
A vvhite or yellowish-white, hygroscopic põwder or àãkes. 
Practically insoluble in vvater, in alcohol, and in 
dichloromethane. Protect hom moisture.
USNF 31: (Crospovidone). A synthetic CTOSS-linked 
homopolymer oi N-vinyl-2-pyrrolidinone. A white to 
creamy-vvhite, hygroscopac põvvder having a íaint odour. 
Insoluble in water and in ordinary organic solvents. pH oỉ a 
1% suspension ba water is between 5.0 and 8.0. Store in 
aiitight containeis.

P rep ara tío n s

Piopiietary Prepornlions (details are given ba Volume B)

Singie-ingredienl Preparatìon*. Arg.: Hypoteais Plus Renu Plus 
Gotas Sol-0-Flexf; Austrùr. Oculotect; Protagenc Belg.: Oculo- 
tecb Siccagent; Telebrix Hystero; Braz.: Hypotears piús; ơrile 
Lepéx: oòólotect: Cz.: Aiũfib Hypotears Mus: Denm.: Oculaq 
Pin.: Oculac Fr.: Duldlarmes; Êluidabalc Larmeaant; Nutri- 
visc UniĐuid; Ger.: Alodairt: ArufU+; Lacophtal; Lacri-Smlln; 
Oculotect Fluid; Protagent: Vidisept: Wet-COMOD: G r Oculo- 
tecc Protagent; Hong Rong-. Hypõtears Plus; Protagent; Bung.: 
AruHl-t; Oculotecc Inđia: Hypotears Plus /ri.:Oculotectt; 
ỉsraèk. Hypotears E; ItaL: dãroven Nu-Gel; Wet-COMOD; 
Malaysia: Oculotectt; Mex.: Hypotears Plus Logicạlt; Renu 
Musii Mon : Bolinan; Neth.: Durateais Free; Oculotect Prota- 
gens; Vỉdỉsic PV7; Norw.: Oculac Philỉpp.: Oculotecc Vỉdisept 
N; PoL: Oculotea; Vidisept; PorL: Ocũlõtect; Rus.: Enterodẽs 
(3Hiepoaa); Vid-COMOD (Bna-KOMOH); S-A.fr.: Hypotears-H 
Singapore: Oculotect; Vidisept Nf: Spãin: Oculotect; SweÁ: 
Oculac Switz.: Laai-Stulln; Oculac Protagent; Thai.: 
Hypotears Plust: Turk.: Oculotecc Protagent; VK: Alodain 
Ocũloteat; USA: Soothe Hydration; Ven«2.: Hypotean Plus.

Mulli-tngrednnt Preparations. Arg.: Maxilact; Panoptic Lagri- 
mas; visine Plus; AuslraL: Murine Revital Eyes; Murine Tearst; 
QV Flare Up; Rebresh; Visine Advanced Relieb Visine Proỉes- 
áonalt; Brax.: Re&esh; Canad.: ArtiSdal Tearỉ Extra; ArtiBdal 
Tears Plus; Clear Eyes Triple; Muiine: Rriresh; Tears Plns Vis- 
ine Advance Triple Actíon; ơtũe. Geldair; Pr.: Poly-Karaya; 
Reữesh; Ger.: Geldain Lacrimal OK; Lacrlsic UquiBhn OK; Vls- 
ine Trockene Augen: Viỉine zur Nacht; Gr.: Onuírid; Reừesh: 
Hong Kong: Muiine Namral TearsỶ: Muiine Plus Narurall: 
Xndúc Aansoo; Adle: Aquateaiq Dudrop; Eyedrip; I-Lube; Irisol 
Plus; Lacrisan; Mist; Moss Eye; Ocuvvet: Optilubc Indon.: Alo- 
dair Irt: Re&esh; Israel: Aphtagone+; Aptha-Xf; LacrimoL' 
Re&esh; V-Crima; ItaL: F3mabak; Visine Diy Eyert: Malaysùr 
Alodain Mex.: LagriíUm Plus: Soyaloid; Soydex; Visine Extra; 
Neth.: Tears Plust; N2: Re&esh; Viỉine Advanced ReHeb Rus.: 
Gluconeodesum (rmoroHeoflc3); Hầemodez-N (TeMoaea-H); Kra- 
shaemodes (KpacreM0ae3); Neobemodes (HẹoreMQnea); Ophtho- 
Uque (Oệnuuac); s^ fr .:  Re&esh; Tears plus+; Singapore. Mur- 
ine Plus; Re&esh; Spaũr. ỉiquibnesh; Thai.: Retresh; Turk.: 
Re&esh; UK Geldaic Vkr.: Ophtholỉque (Oệronmc); USA: 
Advanced Relieí Visine: Preshkote: Geldain Murine Plus: Mur- 
inet; Re&esb Qassic Tears PIus.

Propylene Carbonate
Carbonato de propileno; JlponwiẽHKap6oHaT., :
4-Methyl-l 3-dÌoxolan-2-one..'
C |H A = Ị .C C . 1 , - :  ,
CÀS— 108-32-7. : ;
ỹ m — 8D08K3S5ỈE. ■ . • ••• ;
Description. Propylene carbonate is a dear colouriess 
mobile liquid. Freely soluble in waten misóble with alcohol 
and vvith chloroíorm; practically insoluble in Petroleum 
spiriL
Pharmacopoeias. In USNF.
USNF 31: (Propylene Carbonate). Sp. gr. 1.203 to 1.210 at 
2 0  degrees. Store in airtight containers.

Uses and Administratìon
Povỉdone is used in pharmaceutical manuỉacturỉng as a 
suspending and dispersing agent and as a tablet binding, 
granulatíng, and coating agent. It is used as a carricr for 
iodine (see Povidone-Iodine, p. 1767.1). An ìnsoluble cross- 
lỉnked íorm of povidone knovvn as crospovidone is used as a 
tablet disintegrant. Copovidone, a copolymer with vinyl 
acetate, ts used as a tablet binding and coating agent.

Povidone is induded in ani&dal tears preparations used 
in the management of dry eye (p. 2190.1) and in Solutions 
íor contart lẽns care (p. 1730.2). For dry cye it is often used 
in a concentration of 0 .6 % with other viscosity-inCTeasíng 
agents (such as polyvinyl alcohol); it may also be used alone 
in Solutions contaỉnỉng 1.5 to 5%.

Povidone has also been used as an adsorbent in 
gastrointestinal đisorders.

Povidone was ỉotmerỉy used as a plasma expander but 
other compounds are now preíeired.

Adverse Eữects
Some Products ỉntended ỉor parenteral use contain 
povidone as an exdpient and injection has led to deposition 
oỉpovỉdone in the tỉssues with consequent lesions and pain. 
There have been occasional reports õỉ liver involvemeãit.

Revievvs oỉ adverse eSects ãssodated vvith pharmaceut- 
ical exdpients induding povidone.

1. Goli^nly IK e ta L  Pturmaceutlca! exdpienu; advene effecB aaodaied 
wíth Tnácttve ingredlems' In drug prodũca (pin n). Mai 7tafain98a; 3: 
209-AO.

Hypersensiliviiy. For reỉerence to anaphylaxis caused by 
the povidone component • oí povidone-iodine, see 
p. 1767.2.

PrọfịỊs
Propylene carbonate is used as a solvent in oral and topical 
pharmaceuticals and for ceỉlulose-based polymers and 
plastidsers. It has been used as.a nonvolatile. stabilising 
liquid carrier in hard gelatin capsules.

Propylene Glycol
Ẽ1Ỉ20; Glicol Propilẻnico; Glicole propilenico; Glikol 
propylenovvy; Propilengiicol: Propilénglikd; Propilenglikolis: 
Propilẽnglĩkols; Propilenoglicol; Propũleenglũkoot Propy- 
leenglycol; Propyiéeniglykõll; Propylèneglycol; Propylengly- 
col; Propylenglycolum; Propylengiýkol: riponnneHrhMKanb. 
(±)-Propane-1 ̂ 2-diol-
C3HA=76.10 ; •  • .......
CAS— S7-55-6 ((±}-propylerK glycol); 4254- ỉ 6-4 ((±}-propylene 
glycol); 4254-14-2 ((-hpropytene glỵcol); 4254-15-3 ((+)- 
propyleneglycoữ. - - • 1 ■'
ATCVet— QAlõQAOl
UNII— 6DC9Q16M .

Pharmacopoeias. In ơỉin., Eur. (see p. vii), InL. Jpn, and US. 
Ph. Eur. 8 : (Propylene Glycol). A dear, colourless, viscous, 
hygroscopic liquid. Misdble with vvater and vvith alcohol. 
Store in airtight containers.
USP 36: (Propylene Glycol). A dear, colouxless, practically 
odourless. viscous liquid. It absorbs moisture when exposed 
to moist air. Misdble with vvater, with acetone, and with 
chloroỉorm; soluble ba ethen will dissolve in many essential 
oils but is immisdble with fixed oils. Store in airtight 
containers.

Uses and Administration
Propylene glycoỉ is vvidely used in pharmaceutical 
manuỉacturing as a solvent and vehide, espedally íor 
drugs unstable or insolubỉe in water. It may also be used as a 
stabiliser ỉn vitamin preparadons, as a plãstídser, and as a 
preservadve. Propyiene glycol is used extensỉvely in ỉoods 
and cosmedcs.

Propylene glycol has htunedant propertỉes and is used 
similarly to glycerol in topical moisturising preparatíons,

Propylene glycol is used ba veterinary medidne as a 
glucosẻ-precursor.

Adverseptiects, Treatment, and Precautions
Systemic tcnddty oí propylene glycol is considered to be low 
after oral doses unless large quantities have been ingested. 
or when preparatíons contaíning propylene glycol are given 
to neonates or to padents ba renal íailure. Systemic toxidty 
is maniíested most commonly by CNS depression, espedally 
in neonates and chỉldren. Other reported adverse eữects 
indude hepatỉc or renal impairment, inữavascular 
haemolysis, sebcures, hypoglycaemỉa, coma, anhythmỉas, 
and cardỉorespiratory arrest. Hyperosmolality has occurred, 
pardculady in smaQ inỉants and in patíents with renal 
impainnent; la cúc addosis may also be a greater problem in 
the latter group. Management oỉ torddty is symptomatic 
with approprỉate supportive care (see p. 1537.1). In severely 
poisoned padents vvho do not respond to supportỉve 
managemènt, treatment with aỉcohõl or ỉomepuõle, to 
inhibit propylene glycol metabolism. may be considered; 
haemodialysis may also be oỉ use.

Aiter topical use, propylene glycol may produce some 
local irritation, pardculariy ií applỉed under ocdusive 
dressings or to mucous membranes; toxidty may occur on 
applicatìon to bums. Hypersensitivity reactions have also 
been reported. Local senátivity has been reported aíter use 
oỉ ear drops vvith a propylene glycol vehide. Injections oí 
preparations containỉng high concentratìons of propylene 
giycol may produce pain or irrỉtation.

Tòxichy. Use ot propylene glycol as a solubilỉser in par- 
enteral preparatỉons has been suggested as the cause oỉ 
toxidty in some padents. Hyperosmolality, metabolic ad- 
dosis. and nephrotoxidty se en in patients after prolonged 
or excessive doses oi brazepam injectỉon have been attrib- 
uted to propylene glycol ba the formulation;1~< the injec- 
úon also contains macrogol (polyethylene glycol) 400 and 
this has also been suggested as the cause.5'* Most oỉ the 
reponed padents recovered with supportive therapy and 
haemodialysis, U3-5-6 but {átalỉties also occurred.14 An 
observadonal study7 íound that metabolic disturbances 
were common in padents receivỉng intravenous bemodũa- 
epines íonnulated with propylene glycol but not ỉn those 
receivbig altemative benzodiazepines; Lactíc addosis has 
also been reported* in a patíent who received a high-dose 
continuous intravenous iníusion of a pentobarbừaỉ ỉormu- 
lation containing 40% v/v oỉ propylene glycol; symptoms 
resolved on stopping therapy.

Propylene glycol and macrogol 400 in enteral Solutions of 
lorazepam and diazepam have also been suggested9 as the 
cause of diarrhoea in an iníant gi ven large oral doses. 
possibly due to their combined osmotìc eữect.

1. Seay RE a at. Poislble loxidty trom propylene glycol in lonzepam 
iníusiữn. Am  Pharmtuother 1997: ỉ l :  647-4. Woydk Q . Waiker PC. 
Conectkm and commenc possỉble toxỉdty from propyiene gỉycoỉ in 
injectabỉe dnỉg preparanons. ibiể^ Ỉ4I3.

2. Neaie BW. tì ai. Propylene gỉycol-ỉnchiced lictic addosis ỉn a patỉertt wlth 
normal rtnai hinctỉon: a proposed mechanisni and monìtoring 
rvcommendatỉons. A m  PHarmaeodưr 2005; 39: 1732-6.

3. Zar T. ei đl. Acute lddncy injury, hyperosmolallty and meiaboỉk atídosiỉ 
assodated with kNuepam. Nai ơin Praa Nephroỉ 2007; 3: 515-20.

4. Zoset A, tỉ ai. Severe lactk aódosis aher an iaưogenic propytant glycoỉ 
ovgrdoae. Phanmcotíttraựỹ 2010; 30: 219.

s. Laine GA. t ì  a ỉ. Poíycihylcnc glycol nrphro toxid ty  secondary to 
prolonged high*dose ỉmravenous loraxepam. Ann Phamaother 1995; 
29: 1110-14.

6. Tayar Jđ a ỉ. S e v tĩt byperosmoỉar meiabonc atídosis due to •  ỉaige dose 
of intnvcnous loraxepam. N En$l J Meắ 2002; 34é: 1253-4.

7. W0son KC et ai. rropyỉene glycóỉ unddty: a severe ỉaưogenic ỈQness in 
ICU padents recdvỉng IV benxóđaxepỉná: a case serles and prospeciỉve. 
observatioĐaỉ pũoc Sludy. Chat 2005; 121: 1674-61.

8. Mỉũei MA. tì al. Tropylcnc glycoMnduced lactic addosb ỉn a patieni 
rgceivlng comỉnoous ỉnhision pentobarbltaL A m  Pharmacother2008; 42: 
1502-6

9. Marshall JD, tì aL Diarrhca assodated wỉtb enteraỉ benzođlazepỉne 
Solutions. J Ptểiaư  1995; 126: 657-9.

Interactìons

Anticoagukmts. Propylene glycol has been reported to 
decrease the eữea of heparin.1

1. Ccỉ J. a  aL Propylene gỉycoỉ-inđuced bepatỉn resbunce durỉng 
nlưo^ ycerin ỉnỉuslnì. Am Heart J 1985; 110:171-3.

Pharmacokinetics
Propylene glycol is rapidly absorbed ừom the gastro- 
intesúnal tracL There is evidence oỉ topical absorpúon when 
applied to damaged skba.

th e  Symbol t  denotes a preparation no longer actively marketed
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I t  ỉs e x te n s iv e ly  m e ta b o lỉs e d  in  th e  l iv e r  m ain lỴ  b y  
o x id a tio n  to lac tic  a n d  p y ru v ic  add a n d  is a lso  e x c re te d  in 
th e  u r in e  u n c h a n g e d .

Reíerences.
1. Yu DK. a ti. Pbamucokừietia o{ propylene gtycol in humans during 

multipie dosing regimens. J PHarm Sá 1985; 74: 878-9.
2. Speth PAJ. et al. Propylene glycol phannacoldnetía and cHecn aíter 

inoavenous intusion in humam. Ther Dmg Mmừ 1987; 9: 255-8.

P rep ara tio n s

Proprietary Preparations (details are gỉven in Volume B)

Single-ingredient Preparotions. USA: Advanced Eye Reliet Sys- 
tane Balance.

Multí-ingredient Prepararions. Arg.: Punto Gf; Systane; AustraL: 
Oennatech Liquidt; Systane; Braz.: Mirugell; Canad.: Bausch
6- Lomb Moistuie Eyes; Episec Lubricating Nasal Gel; Lubricat- 
ing Nasal MiỉC Manorapid Synergy; Rhinaris; Salinex Nasal 
Lubricanc Secaris; Sysuae;.ơũJe. Systane; ơrìtur. Systane (S  
<S); Fr.: Intrasite; Propy-Lacticare+; Systane; Hong Ktmg: 
Moisture Eyes; Systane; India: Dew Derm; Dialoot; Emolene; 
Foot Care; Fungidrops; Govvec Moisturex-AF; Moisturex; 
Indon.: Sodermix; Systane; Israel: Systan UL; Systane; /ta/.: 
Cue Soluzione Otologica; Dopo Pilc Sekudrillt; Systane; Malay- 
sia: Systane; Mex.: Moísture Eyes; Systane; Phũipp.: Moisture 
Eyes; Systane; S.Afr.: AserbLne; singapore: EKadar K; Octeni- 
sept Wound Gel; Systane; Spain: Aceibiolt; Thai.: Systane; 
Turk.: Systane; UK: Epiỉil; USA: Aỉtroglide: Biotene vvith Cal- 
cium; Episil; Sonafine; Surgel; Systane; Zonite; Veneỉ.: Systanc.

Pharmocopoeial Prepcutriioiu
BP 2014: Propylene Glycol Solution.

Propylene Gtyeoí Caprylates 

Propyiene Glycol Dicapryiocaprate
Propilenglikolio dikapdlokapratas; Propyleeniglykolidikapry- 
lokapraatti; Propylene Glycol Octanoatedeanoats; Propylè- 
neglycol, dicaprylocaprạte de; Propylenglycoi Octanoas et 
Decanoas; Propylenglycoldicapryiocaprat; Propylenglycoli 
Dicapryiocapras; Propylenglycoli Dioctanodidecanoas; Pro- 
pylenglykoldikaprylokaprat; Propylenglykol-dioktanodideka- 
noát
CAS—  68583-51-7 (propylene glycol dicaprylacaprate); 53824- 
77-4 (propylene glycol dicaprate); 7384-98-7 (propylene glycol 
dicaprylơtẽ).

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Propylene Glycol Dicaprylocaprate). Propylene 
giycol dỉesters of saturated ỉatty aáds of vegetable otigin, 
mainỉy octanoic acid and decanoic add (C10H20O3). An 
almost colourless to light yellovv, oily Iiquid. Practically 
insoluble in vvaten slightly soluble in dehydrated alcohol; 
soluble in fatty oils and in Petroleum spirít. Protea hom 
light.
USNP 31: (Propylene Glycol Dicaprylate/Dicaprate). A 
mixture of the propylene glycol mono-and diesters oỉ 
octanoic add and decanoic add, the diesters haction being 
predominant Clear. colourless or ỉlightly yellow oiỉy liquid 
at 20 degrees. Pracdcally insoluble in vvater; slỉghtly soluble 
in dehydrated alcohol; soluble in fatty oils and in Petroleum 
spirit. Proted hom moisture.

Propylene Glycol Monocaprylate
Propylene glỹcol monó-octanoate. ■ 
o ứ  —  31565-12-5.
Pharmacopoeias. In USNF.
USNF 31: (Propylene Glycol Monocaprylate). A mixture oi 
the propylene glycol monoesters and diesters of latty adds 
composed mainly oỉ octanoic add. Propylene Glycol 
Monocaprylate Type I contains 55 to 80% of the monoesters 
and 20 to 45% of the diesters. Propylene Glycol 
Monocaprylate Type n  contains not less than 90% of the 
monoesters and not more than 10% oỉ the diesters. A dear, 
colourless, or slightly yellovv, oily liquid at 2 0  degrees. 
Practícalỉy insohible in vvater; very soluble in alcohol, in 
chloroíorm, and in dichlóromethane. Protect hom 
moisture.

Proỉile
Propylene glycol caprylates are propylene glycol ester 
nonionic suríactants (p. 2164.2). They are used as oily 
vehides and emulsifying and solubilising agents in oral and 
topical preparations. Both the monocaprylate and mixtures 
of the dicaprylate and dicaprate (dicaprylocaprate) are used. 
Propylene glycol dicaprate (propylene glycol didecanoate) 
has been used similarỉy.

Propylene Glycol Diacetote
1 ̂ -Oiacetoxypropane; Propilenglicol, diacetato de; 1,2- 
Propylene Diacetate; ÍỊnauieTaT riporui/ieHmMKO/ifl: 
U-Propanediol diacetate. '
CỵHuO4=1602. ' '
CAS —  623-84-7 0,2-isomer); 628-66-0 (1,3-isomer}.
UNII — 5Z492UNF90.

Pỵoíiìe
Propylene glycol diacetate is a propylene glycol ester 
nonionic suriactant (p. 2164.2). It is used as an emulsiíying 
and/or solubilising agent, and a solvent. It ìs induded in 
some extemal preparations for ear inỉection.

P reparo tions

Propriatory PreporatNitt (details aie given in Volume B)
Multi-ingradient Praporatíons. NZ: VoSoL' USA: Aceusol HC; 
Acetasol.

Propyiene Glycol Laurates
E477 (propylene glycol esters of fatty adds); Propilenglicol, 
laurato de; riponnneHmnKO/ifl /laypaTu.
UNII —  40KĨ317HGP.

Propylene Glycol Dilaurate
E477 (propylene glycol esters of fetty adds); Propilenglicol; 
dilaurato de; Propilenglikolio dilauratas; Propyleeníglykolidi- 
lauraatti; Propylene Dilaurate; Propylèneglycol, dilaurate de; 
Propylenglỵcoldilaurat; Propylenglycoli. dilauras; Propylen- 
gỉykóldilaurat; Propylenglykól-dilaúrát; nponwneHmMK0/w 
ÃMtiaypaT.
CAS — 22788-19-8 
UNII —  RMY7XGC3LV.

Pharmacopoeios. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Propylene Glycol Dilaurate). A mixmre of the 
propylene glycol mono- and di-esters of lauric add. It 
contains a minimum of 70% of di-esters and a maximum of 
30% of mono-esters. The content of hee propylene glycol is 
not more than 2%. A colourless or slightly yellow, dear oily 
liquid at 20 degrees. Pracdcally insoluble in waten very 
soluble in alcohol, in methyl alcohol, and in dichlor- 
omethane. Protect hom moisture.
USNF 31: (Propylene Glycol Dilaurate). A mixrure of the 
ptopylene glycol mono- and di-esters of lauric add. It 
contains not less than 70.0% oí di-esters and not more than 
30.0% of mono-esters. Protect hom moismre.

Propylene Glycol Monolaurate
E477 (propylene glycol esters of fatty adds); Propilenglicoí, 
monolaurate de; Prapilenglikolio monolaurạtas; Propylee- 
niglykolimonolauraattì; Propylèneglycol, monolaurate de; 
Propylenglycoli monolauras; Pcopylenglycolmonolaurat; 
Propýlengíýkol monolaurát; Propýlenglýkolmonolaurat; 
nponwneHữiviKO/w MoHO/iaypaT.
Ớ s —  27194-74-7.
UNII — 668Z5835Z3.

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. E u r .  8: (P ro p y le n e  G lycol M o n o la u ra te ) . A  m ix tu r e  of 
the propylene glycol mono- and di-esters of lauric add. It 
contains 45 to 70% of mono-esters and 30 to 55% of di- 
esters (type I) or a minimum of 90% of mono-esters and a 
maximiiữi of 10% of di-esters (type n). The content of hee 
propylene glycol is not more than 5% (type I) or not more 
than 1% (type n). A colourless or slightly yelIow, dear oily 
liquid at 20 degrees. Practically insoluble in vvaten very 
soluble in alcohol, in methyl alcohol and in dichlor- 
omethane. Protect hom moisture.
USNF 31: (Propylene Glycol Monolaurate). A mixture of 
the propylene glycol mono- and di-esters of lauric add. It 
contains 45 to 70% of mono-estert and 30 to 55% of di- 
esters (type I) or a minimum of 90% of mono-esters and a 
maximnm of 10% of di-esters (type H). The content oỉ hee 
propylene glycol is not more than 5.0% (type I) or not more. 
than 1.0% (type n). Protect hom moisture.

Pro/ĩ/ẹ
Propylene glycol mono- and dilaurate are propylene glycol 
ester nonionic surỉactants (p. 2164.2). They are used as 
emulsiỉying and solubilising agents, induding in food.

Propyiene Giycoi Monopalmitostearate
Ê477 (propyiené glycol esters of fatty adds); Propilehglicol, 
ránopalmitoestéãrato de; Propilenglikolio monopaltnitos-

tearatas; PropịlénglikoỊ-monopalmitil-sasarát; 'Prõp̂ ỉeếril-'7 
glykolĩmonopalmltõstearaatti; Propyleeniglykoíiiịnóno^ạflỊ 
ăatti; Propylene Glycol Monostearate;. própylenè Glycol' 
Stearate; Propylèneglycol, monopalmitostéarate dẹi ẵopy-i 
lèneglycol (Stéarate de); Propýlenglycoli rnoRopálpitos.-' 
tearas; Propylenglycoli Monostearas; PropytenglýcQlni^^1
palmitostearat; Propylenglỵkolmònopalrĩíitóstearat.l 
Propylenglykol-monopalmitostéarát; PropylenglykồỈrpồriiKÍ 
tearác Ptõstearin; nponMneHraiMKQm MoHonaflmmdở^|4
arr.; ■■ ".  ̂ ‘
CAS — 1323-39-3 (propylene glycol monoĩtearate);29013:28-J‘ 
(propylene glycol monópalmitate). * - >  '
UNli — F76354LMGR (propylené glycoỉ monopàlmứosteărateỊ- 
MZM1I680W0 (propylene glycol monosteơrate). '■ -
Pharmacopoeios. In Eur. (see p. vti). Also in USNF.
Ph. Eur. 8 : (Propylene Glycol Monopalmitostearate). A 
mixture of the propylene glycol mono- and di-esters of 
stearic and palmitỉc adds. It contains a minimnm oỉ 50% o( 
mono-esten produced hom the condensation ot propylene 
glycol and stearic add 50. A vvhite or almost white, vvaxy 
solid. M.p. 33 degrees to 40 degrees. Practically insoluble in 
water, soluble in hot alcohol and in acetone. Protect hom 
light.
USNF 31: (Propylene Glycol Monostearate). A mixture of 
the propylene glycol mono- and di-esters of stearỉc and 
palmitic adds. It contains not less than 90% of mono-esters 
of saturated latty adds, chieHy propylene glycol mono- 
stearate and propylene glycol monopalmitate. A white. 
wax-like solid, beads, or flakes, vvith a siight agreeable latty 
odour. Congealing temperamre not less than 45 degrees. 
Insoluble in vvater but it may be dispersed in hot vvater with 
the aid of a small amount of soap or other suitable 
suríactant; soluble in organic solvents such as alcohoL 
acetone, ether. benzene, and fixed or mineral oils.

Prọ/ỊVẹ
Propylene glycol monopalmitostearate is a propylene glycol 
ester nonionỉc suriactant (p. 2164.2). It is used as a stabilìser 
or emulsiher similarly to glyceryl monostearate (p. 2187.2). 
Selí-emulsifying Ỉormỉ are also used.

Pullulan
E1204; Pullulane; Pululano; riyrmy/iaH.
(C^HsoO^n
G4S —  9057-02-7.
UNII — 8ZQ0AYU1ĨT.

Phormacopoeias. In Jpn. Also in USNF.
USNF 31: (Pullulan). A neutral simple polysacchaiịde 
produced by the grovvth of Aureobasidium pulluỉans. It has a 
Chain structure oí repeated o-l,6 -bonds of maltotriose 
composed of three glucoses in a-l,4-bonds. It may contain 
some maltotetraosyl units. It contains not less than 90% of 
glucan, calculated with reíerence to the dried substance. A 
white povvder. Preely soluble in vvaten practically insoluble 
in dehydrated alcohol.

Proíile
Pullulan is a naturally-occurring polysaccharide with 
adhesive, film-{orming, and fibre-fonning properties.lt is 
used for tablet coating, as an exdpient to aid tabletting 
processcs, in the production of edible films. and as ạn 
altemadve to gelatin in capsule production. It is also used in 
the food and cosmetics industries.
Reíerences.

I. Leathen ĨD. Blotechnoloịical productíon and appUadons oí puBulan. 
Appi Mkrobioi Bioitdinoí 2003; ế2ỉ 46S-73.

Pyrrolidone
2-Pirolidon; Pyrrolidon; 2-Pyơolidone; nnpponMAỌH.

^l^yrrôlN&icinẹ . • ỳ
G4H7N O 8S.il •
CẦS — 616-45-5. ' - ’ /u
UNII —  KKL5D39EOL -

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Pyrrolidone). A dear, colourless or slightly 
greyish liquid, or white or almost yvhite crystals, OI 
colourless crystal needles. Misdble with water, with 
alcohol, and with most common organic solvents. Protect 
hom light.

N-Methylpyrrolidone __
: Methylpyrroiidon; Af-Methyl-2-pyrrolidone;- AM/Iéthỹlpyío^' 
done; Methylpyrrolídonum; N-MethylpyưolidonuỊTi;. 
ÃtetilpirolidonaS; N-Metylpyrroíiđon; ÁíÌM e^ÌỊỵỌỌPííyẸ  
N^e™/iriMppo/ÌMflOH ,

All cross-relerences reíer to entries in Volume A



Propylene Glycol Caprylates/Soccharin 2207

Pharmocopoeias. In Eur. (see p. vỉi) and ưs.
Ph. Eur. 8 : (N-Methylpyrrolidone). À dear, colouiỉess 
llquid. Mỉsdble wiửi water and with alcohol. Protect hom 
light
USP 36: (Methylpyrrolidone). A dear, colourìess liquỉcL 
Misáble with wâter and with most organic solvents 
Induding alcohol ketones, and aromatìc and chlorinated 
hydrocaibons. Protect ừom light

Proft7e
Pyrrolidones sudi as pyrrolidone and N-methylpyrrolidone 
are used as sọỉvents in veterinaiy {ormuladons and as skỉn 
penetration enhancers.

Q u i ĩ k i i q

|ạ t» n Ị | ^ ^<|^TágftracdỊBanafnạ.W <^/^lẫ^j^ịnala 
% ạB ^® M ^ M ^ r® ^ íQ ụ in aỵ /:' Qùilláya7 ẻci^deĩ^dể;- 
ĩ S ẽ ^ Ề Ễ i ^ ^ ^ B â ^ l ổ ^  M ạnblT O rerỉỊépeB a;- ;?» ' >. :

ãponaria bark) "
^ / ^ ^ Ổ S s Ò ^ i t ịu i l l a ia ^ p o n a n a  bọrk)

Pharmacopoeias. In Br.. Fr.. and Swiss. Eur. (see p. vii) 
indudes. Quillaia Bark.
Ph. Eùr. 8 : (Quillaia Baik; Quillajae Cortex). The whole or 
ỉragmented, dried bark, with the Cork and underlying 
parendtyma removeđ. oí QỊdUaịa saponaría. It contains not 
less than 6.5% oỉ triterpene glycosides, expressed as quillaia 
saponin m, (CimHmsOss * 2298), calculated with relerence 
to the diỉed drug.
BP 2014: (QuiQaia). The diied inner pait of the bark of 
Qụữhtịa iaponarìa and other spedes oỉ QụiUaịa containing 
not less than 22% oỉ alcohol (45%)-soluble extracứve. It is 
odouriess or almost odouriess, but the dust or powder is 
strongly stemutatory.

Uses _  __
Quiỉlaỉa contains 2 amorphous saponin glycosỉdes, quillaic 
add and quỉUaiasapotoxin. It is used as an emulãỉying agent 
and hothing agent induding in íoodstuíís: it is oỉten used 
with tragacanth mudlage or another thidcenỉng agent. 
Quiũaia is also used for ỉts surỉactant properties in 
preparatìons ỉor sỉõn and respứatory-tract disorders.

Adverse Effects
Quillaia taken orally has been reported to produce 
gastrointestinal irritaóon. It has been suggested that the 
ingestion oỉ large amounts may produce liver damage, 
respiratory íáilure, convulsions, and coma.

P rep ara tio n s

Proprietary Prcporulions (details are given in Volume B)

Mubi-ingrecfian> Prepomtions. Qtữr. Fitotos; Fin.: Kvilla; Rus.: 
Solutan (Canynn)-fc Spairr. NovogumiL SwetL: Quilla sũnplex.

Phunnoeopoial PnpoiulÚMU
BP 2014: QuiHaia ũquid Extiacc QuiIUia Tincture.

Quừioline Yellow

___  ̂._,. riặtóTỊh Sarisi; Kiholinặúit Kinolinsarga; lặạcieấ-
^ T ^ |K ỊO y y a^ K ẽ ^ M X i4 H p /iM H O ^iii. '

Ị: :mixture’ ọf dịsulfqrịatfiS 
^ Í T ằ ® M a r i d  trisúHbnates òf'2-(2-quinóÌyl)' 

ínixturè containing about two-th|rds.of. 
■ *J^ indảhdlòne; and- one-third of

iwmetìyiatedđBụlfanfcaadỉ)..

NOTB. D fr c yeIlow No. 10 has been used as a synonym for 
quinoline yellow, but describes a mỉxture consisting mainly 
oi a monosulỉonate.

Usẹs __
Quinoline yellovr is a synthetic đye used as a colouring 
agent in mediđnes, cosmetics, and íoodstuữs.

Adverse Effects

Hypersensitivity. Hypersensitivity reactions, ỉnduding a 
case oỉ severe urtìcaiia, 1 have been attnbuted to quinoline 
yellow. Urticarial reactíons have also been reported with 
b& c yeIIow No. 10, a dosdy related compound.2

1. Bell T. Colounnts ând diug reactloQS. Lmctt 1991; 33S: 55-6.
2. GUseg G. Methyldopi-induced sHn rasb. South JMc4 J 19S<; 79: 3*9.

Raspberry

® 'ím b ề i^ M ín y b a ổ ^ i^ m p o h é ;^ 'M á lin ă .- . 'S ^ Í B a r j% ‘ẫ ị i a ^  
V ấ d e l r r e t ^ * e f c M i n t f t a  ~  «<»--7 . ‘-1  L
CAS —  8 0 ừ 4 6 - r ~ " ' '  - , '  - V
u m — 4N14Ị/SR27w, . - - - .

Proíilẹ
Raspbeny, the ỉresh ripe ữuit of Rubus iđaeus (Rosaceae), is 
used as a colouring and Aavouring agent in medidnes and 
ỉoodstuỉls.

P r^ a ro t io n s
Proprietary Preporations (details arẹ given in Volume B)
MuU-mgrtdtenl Praparotionỉ. Fr.: IgeEỷ; Pnuỉced; Inđotu: Pro- 
vievv; USA: Immunicare.

Red Cherry
lẢứiarậio; Cefteu$i\Cètb^ÍAxig^v.Guinda^'ỉHầjỉankỉiáld(a;- 
-Wrsébãéq,-Meậgyi..,Pạpiastoji yjặr)Ta; .;ftojo‘ !caiza;!iSaìJer-, 
ìdrsche; -Soir-Chéiĩy!. SurTKirsetìaéq, SurkõrsbầqpTạrt Stienyr 

.ỳ i jf l ; :V ijn^W fefcW lih1a"PÕ spoliiâV Zure,J<ẹrệ.ặíiM ăiBiỊU JH ạị 
J<íiơiaẶ.V v ĩ '  t r- . ' 'V J
-UNO. ̂  9RLM30MSữí (Prúnus aviciirựÁÍGH35í9í./ir..(Píunui, 
ẠèỊỊÒữSÍ-,ữ29GềứB£ íPrunus" CỀÒSÙS. '1faÌ0;ẩf(ỉp!IỌ247ỷi 
(Painus cẹrasiẻỉruit jwce). - "• -

Pharmocopoeias. USNF indudes cherry juice.
Fr. indudes, under the title Gríottíer, dierry stalks bom 
either the red (sour) đteiry. Prunus cerasus, or bom the 
sweet cherry, P. oman.
USNF 31: (Cherry Juice). The liquid expressed from the 
íresh ripe &uit of Pruttus arasus (Rosaceae). It contains not 
less than 1.0% of malic add. pH 3.0 to 4.0. Store in aỉitỉght 
containers. Protect hom light.

ProỉiỊẹ .____
Red cherry is used as a colouring and ũavouiỉng agent. 
Cherry ỉtalks (cherry tails) hom either red dieiry or svveet 
cherry have been used in herbal medidnes. Red cheny juice 
is under investigation íor its an tox idan t and 
antì-inũanunatory eíieas (see belovv).

InHammation. Red cherry juice contains anthocyanins and 
ilavonoids and ii has been suggested that these may 
provide antoxidant and antí-inflammatory effects. Small 
placebo-controlled crossover studies1-2 have indicated that 
prior consumption of red cherry juice reduced some symp- 
toms of musde damage (paỉn and strength loss) induced 
by exerdse, while another study* íound that red cherry 
juice reduced marken of damage aíter experimentally- 
induced oxidative sữess.

t. ConnoUy DAJ. a  ai. EIRcacy of a tan dienyỉuice blauỉ ỉn prevemlng ihe 
symptoim of musde dimage. Br J Spom Med 2006: 40:679-43.

2. Kuetil KS. tf oi, EAicaqr õí tan cbẻny iuỉce ỉn reducỉng musde pain 
durinc nrnnỉnp a randomỉxed conưolled trial. JỈ7ttSoc Sportí Nutr 2010:
7: 17.

3. Traustadóttữ T, tt aL Tan chcrry juice decreases oxídatỉve stress ỉn 
beaỉthy oỉder men and w<Nnen. J Huơ 2009:139: 1896-1900.

Prep qnations
Preprielary Prepcrations (details are given in .Volume B)
MukKngrtdient Praporolions. Arg.: Yỉtamina C-Complnc Fr.: 
Evacrìne; Bydracur; Switz.: Resiston.
Phonnocopoeiol Prapmbons
USNF 31: Cheny Syrup.

Red 2G
Ạad Red l; Azogéranina; Aĩogeranine; 'Q Focxi Red 10f 
Cotour In d e c ^ r  1805Ó: Đ28; Ext D 8t C-rRed rNo: 11; 
Gẹránịne Àã; Rcịo 2ỊG; Roúge 2G; KpacHbiR 2ữl : ■ ■ ■■■;■ ■ 
DÌsddium5-^mm'do-4-hydrcixy-3-phếhylazohaphứialenẽ-
2,7-disulphonate. ,
C18H,3N3NaAS=5094 
CAS —  3734474.

Proíỉle
Red 2G is a synthetic azo dye that may be Uỉed as a 
colouring agenĩ in cosmedcs. ũs use as a ỉood colour was 
suspended in the EU in 2007 on the basis that its maỉn 
metabolỉte, anỉline, has both genotoxic and cardnogenic 
eãects in rodenís.

Red-Poppy Petal

HR05ÒB5009 (Papaver rhoeas^ived^/y02flG50/liPàipầvẽr^ 
dioeas.fflowerJL -í r *
íM rỉã tìtâ o tà Ặ  íPá(Mvẹr, rtibèả$|vWMl!7ES8^agểveiỉ 
rhoeãít ,fktâfc:BYi35<a8Ũ6J;l íPàpàver i  rhõeàsv^tãặi' 
7I7P659L0Q (Papaver rhộẻaiỴea^ ' ' Vl

Phormacopoeias. In Eur. (see p. vu).
Ph. Eur. 8 : (Red Poppy Petals). The dried, whole or 
hagmented petals of põpõver rhoeóí.

Proíiìe
Red-poppy petal has been used as a colouring agent It is 
also induded in several heibal preparations.

P rep ara tìo n s

Proprietary PreporoHom (details are gi ven in Volume B)

MuK-ingradienl PraparatioiK. CmuuL: Fonnula T13 Teaf; Fr.: 
Calmodsant; DystoUse; Nocvalenet; ItoL: Almss; Gaitrotuss; 
Swiiz.: Baume ZeDen Pommade au Baume; Tỉsane pectotale et 
andtussive.

Red-Rose Petal
Fleut.de. Roseí Floi Rosae;.Rétatos de4csaẻJfeiỉ'|o%:fằaậ)ỉ 
Ros Pet;.Rosaẽ Gallicae PetalarRosáe-Retalùm; fẾi5e:RÒọg'e? 
Rosenblúte; /TeneCTKM P03M.
ẢTC hierồ — HADIMStttí /Rpsa gallica. "  -J

Pharmocopoeias. In Fr.

Proíiỉe
Red-rose petal the petals of the red or Provins rose, Rosa 
gallica (Rosaceae), has been used as a colouring agent and 
ỉor its mỉld astringent properties.

P reparo tions

Proprickary Preparotions (details are given in Volume B) 

Mu&ingredient Praporolions. Arg.: Expeaosan Hierbas y Miel. 

Homoeopothic Preporatiom. Fr.: Poconeol no 18.

Saccharin
Benzoic Acid Sulphimide; Benzoic Sulbmide; Benzosulphi- 
mide; Ẽ954; Gluside; Sacarinac Saccarina; Saccharine; 
Saccharinum; Sacharin; Sacharínas; Sacharine; Sacbaryna; 
Sackarin; Saharin: Sakkariini;. Sakkarin; o-Sulfóbenatnide; 
Szacharin; Zaharină; 3axapMH; CaxapMH. ( ,• 
12-Bercnsothiazòlin-3-one 1,1-dioxide.
C7H5NOjS=1832 'Ị .  -  ,.’r  ‘
C4S 7- 81-07-1; . . : . .. - f ' ' - ^ 4
UNII -r-t FST467XS7D. : ,. . ^ ..-v

Pharmocopoeics. In Eur. (see p. vii) and Jpn. Aỉso in USNF. 
Ph. Eur. 8 : (Saccharin). A vvhite or almost white, crystalline 
powder or colouriess crystals. Slightly soluble in cold water; 
sparingly soluble in boiling water and in alcohol. It dissolves 
in dilute solutìons of alkali hydroxides and caibonates. A 
saturated solution, prepared vvithout heating, ỉs add to 
litmus.
USNF 31: (Sacdiarin). White crystals or white. crystalline 
powder. Is odouriess OT has a faint aromatỉc odour. In dilute 
Solutions, h is intensely sweet Soluble ỉ in 290 of water, 1 
in 25 oíboiling water, and 1 in 31 of alcohol; sligbtly soluble 
in chloroíorm and in ether; ìs readỉly dissolved by dỉlute 
Solutions of ammonia, by Solutions of alkali hydroxides, and 
by Solutions oí alkali carbonates with the evoludon oỉ 
carbon dioxide. Its Solutions are add to litmus.

The Symbol t  denotes a preparation no Ionger actively marketed
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Saccharin Calcium
Benzosulfìmida cálcica; Calcium 8enzosulphimide; Caldum 
Saccharin; E954; Sacarina cálcica; Saccharine caldque; 
Saccharinum caldcum; Ka/Ibqna CaxapaT. 
C14H8CaN20 sS213ViH20=4675
CAS —  6485-34-3 (anhydrous saccharìn calcium); 6381-91-5 
(hydratedsaccharincatdum). —
UNÌI —  09AW1ODN78 (anhydrous saccharin calcium); 
51010P7P2I (hydrated saccharin caldum).

Pharmacopoeias. In us.
USP 36: (Saccharin Caldum). white crystals or white, 
crystalline powder. Is odourless, or has a ỉaint, aromatìc 
odour, and has an intensely sweet tastt, even in dilute 
Solutions. Its dilute solution is about 300 times as sweet as 
sucrose. Soluble 1 in 2.6 of water and I in 4.7 o{ alcohol.

Saccharin Potassium
E954; Potassium Benzosulphimide; Potassium Saccharate; 
Potassium Saccharin; Ka/IMR CaxapaT.
C7H5N03SK=2223 
CÁS — 10332-51-1.
UNII —  K2BEG3328N.

NOTE. Although the name Potassium Saccharate has been 
applied to sacchaiin potassium do not conỉuse with 
Potassium Glucarate, the potassium salt of saccharic atíd, 
vvhich may also be named potassium saccharate.

Saccharin Sodium
Benzosulfìmida sódica; E9S4; Sacarina sódica; Saccharin- 
Naứium; Saccharin Sod; Saccharine sodique; Saccharinna- 
trium; Saccharinum Natricum; Saccharoidum Natricum; 
Sacharin sòdná sủl; Sacharino natrio druska; Sachaiyna 
sodovva; Sackarinnatriụm; Sakkariininatrium; Sodium Benzo- 
sulphimide; Sodium Saccharin; Soluble Gluside; Solublẹ 
Saccharin; Szacharin-nátrium; HaTpMR Caxapaĩ. . 
C7H4NNaO3S=205.2
CAS —  128-44-9 (anhydrous saccharìn sodium); 6155-57-3 
(saccharin sodium dihydrate).
u m  —  S88ZUX40TY (saccharìn sodium); I4807BK602 
(anhydrous saccharin sodium).

Pharmacopoeias. In Chín., Eur. (see p. vii), Int.. Jpn, and us. 
Some pharmacopoeias speciíy the dihydrate but ít may 
contain a variable quandty of vvater as a result of 
eíũorescence.
Ph. Eur. 8: (Saccharin Sodium). A white or almost white, 
crystalline powder or colourless crystals. It may contain a 
variable quantity of water. EíHorescent in dry air. Freely 
soluble in vvaten sparingly soluble in alcohol. Store in 
airtight containers.
USP 36: (Saccharìn Sodium). White aystals or white, 
crystalline powder. Is odourless, or has a laint, aromatíc 
odour, and has an intensely sweet taste, even in dilute 
Solutions. Its dilute solution is about 300 times as sweet as 
sucrose. When in powdered fotm, it usually contains about 
one-thữd the theoretical amount of water of hydration as a 
result of ehlorescence. Soluble 1 in 1.5 oỉ vvater and 1 in 50 
oí alcohol.

Uses and Administration
Saccharin and its salts are intense sweeteners. dilute 
Solutions having about 300 times the svveetening povver oí 
sucrose. They are used in phannaceutícals and in íoods and 
beverages and are heat stable. They have no lood value. The 
salts are more often used than saccharin itseU as they are 
considered to be more palatable.

Adverse Effects
There have been rare reports of hypersensitivity and 
photosensitivity reactions vvith saccharin.

Saccharin-assodated bladder tumours in rats given high 
doses have been the cause of much concem and 
investigation. Hovvever, it is now generally accepted that 
these hndings are not relevant to the use of saccharin as a 
sweetener in man.

Effecte on the Sver. Elevated liver enzyme values in an 
elderiy woman followed use oỉ two diHerent medications 
sweetened with saccharin sodỉum. 1 Findings resolved on 
stopping alỉ preparatíons containing saccharin, and 
recurred on rechallenge with a small amount of saccharin 
sodium.

1. NegroP. na/. Hcpatotoridtyo(sjcchjrm.N£n5/ 7 M«í 1994;33t: 134-
5.

Pharmacokinetics
Saccharin is readily absorbed hom the gastrointestinal tract. 
It is almost all excreted unchanged in the urine within 24 to 
48 hours.

P repara tions
Propríetory Preporatioiu (details are given in Volume B)
Single-mgredienỉ Preparatiom. ơtũe. Dul-Suc Enduỉza; Sukar- 
Sin; NZ: Sactabs: Turk.: Hennesetas; Veneỉ.: Hennesetas.
MubHngredient Prepararions. Arg.: Chuker; Chuker; Dulsiluet; 
Kaldil Diec Rondo; Semble; Sucaryb Sulmel' AustraL: SucaryL' 
Braỉ.: Fỉnn Cristal; Chile. Enduteante; Sulcar-Sin; Fr.: Sucaryl 
Israel: Sucrin: ItaL: Diet Sucarylt; N2: Sucaryl; Rus.: Zuckli 
(IliorjiH)t; Thai: Corinap; Turk.: Dolcet; Tadalin.
Phunnaeopoaid  Preporalions
ŨSP 36: Saccharin Sodium Oral Solution: Saccharin Sodium 
Tablets.

Saffron
Agahăo; Azafrán; a Natural Yèllow 6; Colour Index No. 75100; 
Croci Stigma; Crocus; Estigmas de Azafrán; French Saffron; 
Keshar; Saffran; Sahaan; Safran; Sahrami; Spanish Saffron; Xĩ 
Hóng Hhuã; UlatịipaH.
UNII —  E849C4X5YJ (Crocus sativus stigma); 00IF91KFKQ 
(Crocus sativus flower).

MOTE. Do not conhise with the meadovv saỉfron (Colchiam 
autumnale), the source oỉ colchicum (p. 607.1) and 
colchidne (p. 604.1), or Indian saíhon. which is a name 
sometimes used for Turmeric (p. 2218.1).
Pharmacopoeias. In Chín, and Jpn.
Eur. (see p. vii) indudes Saỉhon for Homoeopathic 
Preparations.
Ph. Eur. 8 : (Saíhon for Homoeopathic Preparations). The 
dried stigmas of Crocus satìvus usually joined by the base to a 
short style. It has a characteristic aromatíc odour. Protect 
hom Iight.

ProAVe
Salhon consists of the dried stigmas and tops of the styles of 
Crocus sativus (bidaceae), containing crodnes, ơocetìns, and 
picrocrodne. Saihon is used to colour medidnes, foods, and 
cosmetics. It is also used as a Qavouiing agent. Saỉhon has 
been used in herbal and traditional medidnes and has been 
induded in preparations for teething pain. It has also been 
investỉgated in disorders such as depression and cancer. 
There have been reports o£ poisoning with saỉhon, but in 
some cases these may have been due to meadow saíừon, 
Coỉchicum autumnale.
Homoeopathy

Saỉhon has been used in homoeopathic medidnes under 
the followìng names: Crod stigma; Crocus sativus; Crocus; 
Croc. S:

Reíerences.
1. Schmidt M, et a l SAÍừon in phyiothcrapy: pharmacology and dỉoical 

uses. Wien Mtd Wodtauchr 2007; 157: 315-19.
2. Bachaie SZr Mousavỉ SZ- New applỉcatỉons and mechaniỉms of actỉon of 

saữron and its únportant ingredients. Crừ Btv Pood Sá Níttr 2010: 50: 
761-06.

P repara tions
Proprietary Preparaiions (details are gíven in Volume B)
Mutai-ingredient Praparotions. Arg.: Pansoral Primeros Dientes; 
Cz.: Dr Theiss Schweden Krautert; Dr Theiss Schwedenbittert: 
Fr.: Saỉralite; Ger.: Infi-tract V; Bung.: Bano Svedkesem; Indla: 
Abana; Geriíone; Geriíorte; Rus.: Pansoral Teething (naKcopan 
riepaue 3y6u); Tentex (Temacc); Singapore. Tentex Royal; 
Spain: Dencomiõnt; Switz.: Eau pour les yeuxt; vkr.: Imunin 
(HMMyHHB)t; Swediỉh Bitteis Dr Theiss (UIbcacku Ẹp Taficc)f.
HomoeopaHúc Praparatiom. Austrừr. Orgalem; Fr.: Abbe Chau- 
pitre no 6 ; Dolirelaxt; Sderocaltíne; Ger.: Aderplus spezial Dr 
Hagedomt; Celakliman S; Cimicưuga N Oligoplex; Flenin; 
Secale-Gastreu.

Shea Butter __
Manteca de Karité; KapMTe; Macno IUm. . :: ỉ. 1
UNII — K49Ỉ55WL9Y (shea butter); 088EÌ96QRF (shea butter 
exữact). . ■ _ ; ,

Prọ/Ị7e
Shea butter is a natural íat obtained hom the kemel oỉ the 
ỉruit of Vĩtellaria paradoxa (Butyrospermum parkii) (Sapota- 
ceae) indigenous to West Ahica. It is used as an ointment 
and cream basis. Shea butter is vvidely used in cosmetìcs. It is 
also used in cooking oil, and as a subsótute for theobroma 
oil in chocolate manufacturing.

H
P reparatìons
Praprietary PreparaHons (details are given in Volume B)
MukKngradieiit Preparations. Arg.: Slgesttial; Fr.: Ictyane HD- 
Node BC; Phữipp.: Enlacare; Singapore. Rosken sún Repaií 
High Potency. ■

Shelkic
E904; Goma laca; Gommalacca; Gomme Laque; Gommẽs; 
laquẹs; Lacca; Lacca in Tabulis; Schellack; Schellaìq Sela(“' 

'Selakas; Sellak; Shellack; Shellak; Shellakka; Slqellakk; Szelak; 
UlennaK.
C45 —  9000-59-3. ■
um —  46N107B71O. í

Phamnacopoeiaỉ. In Eưr. (see p. VĨÌ). Also in USNF.
Jpn indudes PuriAed Shellae and White Shellac (Bleached). 
Ph. Eur. 8 : (Shellac). It is obtained by pudhcation of the 
resinous secretion of the female insea Kerria ỉacca (Keư) 
Lindinger (LacríỊtr lacca Kerr). There are 4 types of shellac 
depending on the nature of the treatment of crude secretion 
(seedlac): Wax-containing Shellac; Bleached Shellac; 
Dewaxed shellac and Bleached, Dewaxed Shellac. 
Brovvnish-orange or yellovv, shinỉng, translucent hard or 
bríttle more or less thin Qakes (Wax-containmg SheHac 
Devvaxed Shellac), or a CTeamy-vvhite or brownish-yellow 
powder (Bleached shellac; Bleăched, Devvaxed Shellac). 
Practically insoluble in water. With dehydrated alcohol it 
gives a more or less opalescent solution (Wax-containing 
Shellac Bleached Shellac) or a dear solutỉon (Devvaxed 
Shellac Bleached, Devvaxed Shellac). when wanned, it is 
sparingly soluble or soluble in alkaline Solutions. Protea 
hom lĩght. Store Bleached Shellac and Bleached, Devvaxed 
Shellac at a temperature not exceeding 15 degrees.
USNF 31: (Shellac). It is obtained by puriAcation of lac, the 
resinous secretion of the insect lacàfer lacca ken  (Cocddae). 
There are 4 varieties: Orange shellac Devvaxed Orange 
Shellac Regular Bleached (White) Shellac and Reữned 
Bleached Shellac. Orange Shellac occurs as thin, hard, 
brittle, transparenc pale lemon-yellow to brovvnish-orange 
ũakes, having little or no odour. Bleached Shellac occurs as 
opaque, amorphous, cream to yellow granules OT coarse 
powder, having little or no odour.
Insoluble in water; very slowly soluble in alcohol, 85 to 95% 
(w/w); soluble in ether, 13 to 15%, in Petroleum spirit 2 to 
6 %, in benzene, 10 to 20%, and in aqueous Solutions of 
ethanolamines, alkalis, and borax; sparingly soluble in 
turpentine oil. Store preferably at a temperature not 
exceeding 8 degrees.

Proỉile
Shellac is used as an enteric coating for pills and tablets, but 
disintegratíon túne has been reported to incxease maikedly 
on storage.

P repara tions

Phannaoopoád Preparations
USNP ỉ  1: Phannaceutícal Glaxe.

Silkas
Sílice.

Purrfied Silkeous Earth
Diatomaceous Earth; Diatomeeẽnaarde; Diatomiit; Diàtdrntv 

“ta; piảtọmìtảs; Diatõmité; piatomito; Fãnnấ'fóssile; 
Kíèmelina; .Kieselgur, Kísilgún Piimaa; Purifìed .Iníitsoiial 
Earth; Purifìed Kieselguhr; Terra Sllicea Punfi(áđa; Tiíẽrra de 
diatomeas; Ziemia okrzemkowa; OMnineHHtìíi KpeMHe3ẽM: 
CAS —. 7631-86-9. .  - . ỉ  4 V  •v
UNII — 2RF6EJ0M85. •-

Pharmacopoeias. In USNF.
USKF 31: (Purihed SiUceous Earth). A foim of Silicon 
dioxide consisting of hustules and hagments of diatoms 
purihed by caldning. A very fine, white, light grey, or pale 
bufl mixture of amorphous powder and lesser amounts 01 
crystalline polymorphs, induding quam and aistobalite. It 
ís gritty and readily absorbs moisture, and retains about foụr 
times its vveight of vvater beíore becoming ũuid. InsolúbỊe in 
water, in adds, and in dũute Solutions ol alkalỉ hydroxides.

Silkon Dioxỉde
Colloídãl Hydrated Silicá; Ditíenek krzemu; E55l; Kĩseldlqxid,

■ kollddal, hỵđrátiserad; Koloidinis silldo dioksldas, hidratuọ- 
tas; òxld kremiởtý kòloidní hỵdratovaný; Piidroksị^1-' 
kọlloidineh, hydrạtpitu; Precipitated Sìlica; Rănidioksiịdị. 
Silĩdja dioksĩds; Silica CoỊloidalis Hydrica;. Sitica Gel; -%'lííSi

All cross-reíerences reíer to entries in Volume A
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PHarmacopoeku. In Eur. (see p. vỉỉ). Also in USNF. Evt. and 
USNF also indnde dental-type silica.
Ph. Eur. 8 ỉ (Silỉca. CoQoidaỉ Hydiated). A light, fine, whỉte 
or aỉmost white, amoiphous powder. Pracdcally insoluble ỉn 
water, and ỉn mlneral adds except hydrofiuoric add; 
dissolves in hot Solutions of alkali hydroxides.
Ph. Eur. 8 : (Silica. Dental Type). An amoiphoús silica 
(predpitated, gdL or obtalned bỹ sáme hydrolysis). A white 
õr almost white, light, fine amôiphous povrdér. Practically 
insoluble in water and in mineral adđs; đissolves ỉn 
hyđxoSuoric add and in hot Solutions oỉ alkalỉ hydroxides. 
USNF 31: (Silicon Dioxiđe). It is obtaỉned by insolubilising 
the dissolved silica in sodium sQỉcate solution. Where 
obtained by the addition oỉ sodỉrnn silỉcate to a mineral add, 
the produã is tetmed silica gel; where obtained by the 
destabỉlisatlon oỉ a solution oi sodluin silỉcate in su ch a 
manner as to yield very fine partides, the product is termed 
predpitated sữỉca. Ả Ãne, white, odouriess, hygroscopic, 
amoiphous powđer ỉn wbidi the diameter oí the average 
partides rangesỉrom 2 to 10 miaomeơes. Insoluble ỉn 
water, ỉn alcobol, and in other organic solvents; soluble in 
hot Solutions <đ  alkalỉ hydroxides. pH of 5% slurry In water 
is between 4.0 and 8.0. Store in airdght containers. Protect 
from moisture.
USNF 31: (Dental-Type Silica). It is obtained bom sodìum 
sỉlỉcate solutíon by destabilỉsing wỉth add in such a way as to 
yield very Cne parddes. A fine, white, odourless, 
hygroscopic amotphous posvder in whidi the diameter of 
the averãge partides ranges from 0.5 to 40 microưietres. 
Insoluble in water, in alcohot and ỉn add (except 
hyđroSuoric add); soluble in hot Solutions oỉ alkali 
hydroxiđes. pH of 5 % slurry in vvater is between 4.0 and 8.5. 
Store in airtight containeis.

CoflokkilSinconDk>xide
i v ^ p |^ i^ ^ |f ^ S Ì ^ p ^ C Ó Ì tó Ị d a |^ h ^ r ^ ; . 'S Ỉ Ỉ Ì c a r .

kotóỊnèọ, \redet0fi SỊIIca CollpidạHs 
„^ ^ ĩ^ 3 ^ .,^ ! lc ụ (^ lC :3 Ộ íW r^ ậ T K S C 0 lo id a Ịiỉ^ e : 
<5l^a|^nậidi^.Sifcipi^dijm.Cbílã'daire:Silk^:(^pkiaL 
'ặ p iâ Ỗ ^ ^ V Ê i^ t^ to lb id .ả lìa u m rd io x id ; KdnnoịĩÀiịibiẠ:

0 :5  V  V •; : ;— ■:: 0  .ủ ; .  .

ỳ / V  V--

PSarmocopoeias. In Eur. (see p. vĩl). Aỉso in USNE.
Eur. and USNP also Indude hydrophobic colloidal silica.
Ph. Eur. 8 : (Silica, Colloidal Anhydrous). A light, fine, whỉte 
or almost vrhite, amotphous powder. It has a partide size of 
about 15 nm. Practícally insoluble in water and in mineral 
adds except hydroĐuoric add; dissolves ữi hot Solutions of 
alkali hydroxides. A 3.3% suspension in vvater has a pH of 
3.5 to 5.5.
Ph. Eur. 8 : (Silica, Hydrophobic Colloidal; Siỉica Hydro- 
phobica CoQoidalis). Colloidal Silicon dioxide partly 
alkylated for bydrophobation. A light, One. vvhite or almost 
white, amorphous powder. not wettable by water. 
Practícally insoluble in vvater and mineral adds except 
hydroAuoric add. It dỉssolves slowly in hot Solutions of 
aúcali hydroxides.
USNF 31: (Colloidal Silicon Dỉoxide). A submicroscopic 
fumed Silicon dỊoxide, prepared by the vapour-phase 
hydrolysis of a Silicon compound. A Iigbt, white, non-gritty 
powder of erưemely fine paitide size (about 15nm). 
Insoluble in water and in aad (except hydroữuoric add); 
soỉuble in hot Solutions of alkaB hydroxides. pH of a 4% 
dispersion in vrater is between 3.5 and 5.5.
USNF 31: (Hýdrophobic CoDoidal Silica). Prepared by 
paitial aDcylation for hydrophobation. A light, fine. white or 
almost vvhite, amoiphous powder, not vvettable by water. 
Practically insoluble in water and in mineral adds, except 
hydroAuoric add; dỉssolves slowly in hot Solutions of alkali 
hydroxides.

Uses ....... ..........  .
Silỉca is ageneral name used ỉor the đlHerent lorms of Silicon 
dioxide. These diBerent ỉonns have various phannaceutical 
uses. PuriSed siliceous eanh is used a$ a Bltering medium 
and adsorbenL Silicon dioxide is used as a suspenđing and 
thidcenỉng agent and. in the ỉónn oỉ silỉca geL as a deóccant. 
CoQoidal Silicon dỉoxide is used as a suspending agent and

thidcener, as a stabilỉser ỉn emulsíons, and as an antỉcakỉng 
ágent and desiccant. Silicon dioxide is also used as an 
andcaking agent ỉn the íood industry.

Sillcasand silidc adds have also been used as a source of 
Silicon (p. 2088.3) ỉn dỉetary supplements.
Homoeopathy

• Silicon dỉoxỉde has been used in homoeopathlc 
medỉdnes under the ỉollovvỉng names: Atídtun sUỊacum; 
Silỉcea; Sil.

Ạdverse Effeds
Prolonged inhalatíon oí some ỉonns of silica dust may be 
assodated with the development of ữbrosis of the lung 
(silỉcosis). The ỉoims oỉ sỉlica described here and used as 
pharmaceutícal exdpỉents may cause irritation oí the 
respiratory tract ư inhaled but do not appear to be assodated 
vviứi silicõsis.

Phormocopoeios. In USNP.
USNP 31: (Cydomethiconẹ). A fulỉy methylated cydỉc 
siloxane containing icpeating unỉts oí the ỉonnula [-(CHj) 
2SiO-]w in which nis 4, 5, or 6 , o ra mixture of therà. Stoíe 
in airtight containen and avoid exposure to excessive heaL

P r e p a r a t i o n s

Proprietary Preparnlions (details are given in Volume B)
Sngk-ingredient Preparations. AustraL: Celloids s 79Ỷ; Ger.: 
Entero-Teknosal: Mon.: DissolvuroL' Rus.: Polisorb (IIcuDicop6); 
ƯK: Aerosũ; Ukr.: Gastrogel (Taciporens)t; Silics (CanHKc).
Mute-ingre<fient Preparotions. Arg.: Kelo-Cota AustraL: Bio- 
Disct; Duo Celloids SCFf; Duo CeUoids SPSf: Duo Ceũoids 
ssst: Hair skin & Nails; Nails Haứ and skin: Silica Compoundỉ 
Austria: Kephalodoron; Canod.: Osteogen; Chỉte: Cartilago T- 
ỈOOt; Htdg Desodorame;: Normadeim Concenưado Activo; 
Xeragel Fr.: Gelopectose; Kelo-Cote; Kinesamine: Naturophta 
Macula; Silibiok Topaab Topalkant; Ger.: anabol-logest: Aplo- 
na; Hquỉsil Nf; Kelo-Cote; Gr.: Dyspagonc Gastrovison; Hong 
Kong: DisOatyb India: One-Up; Orbone Fone: Oibone; Indtm.: 
Kelo-Cote; IrL: Topaal; Israek Adinolt; Kelo-Cote: ItaL: Laca- 
luc Mtứaysia: Rowarolan; NZ: Lamisil Odor Eiet; Phữipp.: 
BioSilt; SA/r.: Lotio Piunỉ Comp cum Cupiot: ZeeL’ singapore: 
DisOátylt; Glow; Haừ and Nails; Swừz.: Acne Cieme; Kelo- 
cotet; USA: NeutraSal
Homoeopathỉc Preporolions. AuỉtraL: Elimitona Slim & Detox; 
Elimitona; Hangover Reliek Respatona Nasal Spray Deconge- 
stant Respatona Sinus Relieb Teething Reliet Austría: Neben- 
hohlen-Tropfen Nr 26Ỳ. Osteoplex; Otodolor: Spigelon; Steiro- 
plex; Sulỉur Med Complex: Tonãotren; Zom; cãnad.: Calnort; 
Combinaisont: Cruroheel st: Diamite; Earache; Endoteelt; 
Ervopaxt; Poimula CA 205f7 Homeo-ĩoim Pf: Homeo-S-Asp; 
Hylands Bioplasma; Ikoplex 21+; Bcoplex 5+; Melanget; Miner- 
als+; Nuage Bioplasma+; Optalia+; Phyto-Cal; Rexombiat; 
Slnus Ease; Sinuspaxt; Spigelont; Ubicoenrynía UrúcalQn; 
Chùc. Bioactiv 0; Bioactiy P; Bcọplex No 15; Bcọplex No 17; 
Ikoplex No 19; ócoplex No 1; Octqplex No 20; Ikc^lex No 21; 
Ikopiex No 23; Utoplex No 24; Ikoplex No 3; Ikopỉex No 4; Hco- 
plex No 5; Ocoplex No 7; Ikoplex No 8 ; Ocoplex No 9; Sillk; c ĩ.: 
Zed Salbet; Fr.: Abbe Chauplơe no 23+; Abbe Chaupitre no 
48+; Abbe Chaupitre ho 79+7 Boriphann No 22+7 Dermo-Drai- 
noÌ+7 DoUrelax+7 Jenoverine+: Kreosotum Cotnplexe No 62; 
Nervopax; Pulmo-Drainol+7 Rexorubia; Sderocaldnc Silicea 
Complexe No 11; Sinuspax; Veino-Dtainol+7 Ger.: AranUorce 
rbeuma+7 Arthrorell N; Broncho-Injelnopas; Derma -Plantin+; 
Dermarell; Dermi-cyl L Ho-Len-Complex; Disd Bamb; Disco- 
cyl Ho-Len-Complex; Druỉusan N+7 Druiusan; Gúheulit HM+7 
Girheulit HOM; Hevertotox; Hevertotox; Hevrelymphon N+7 
Humoval; lnfi-Symphytum; Lymphaden Lymphdrũsenuble- 
tten: Naranotox comp; Osteoplex; Pascoe-Agil HOM; PHuger* 
plex Lemna; Ranocaltín HM; Roth's Rotacard; Ruíebran rheu- 
mo+í Sinuselect N; Sinusitis Hevert SL; SteữọcaB; Steữoplex+7 
Tamechol; Tonsillosyx: Tonsioưen H; Hung.: Spigelon; Zeel' 
Neth.: Chavita I; Geovita; Jenoverine+; Kind 0-6 Rinildnd; 
Kruidvat Homeopathie Neusspray+7 Lymphomyosoc Nisyspray; 
Oteel H; Tonsioưeen; Rus.: Pharyngomed (dtqnraroMea); Tonsi- 
lotren (Ĩ0H3Kji0TpeH); Switz.: Exsepta; Regenaplex Nr. 21c 
Regenaplex Nr. 2le; Xegenapiex Nr. 24c Regenãplex Nr. 88b; 
Sinusin; Sinuspax+; Spigelon; Urticaldn; ukr.: Tonsilonen 
(T oH 3H Ji(npeH ).

Siiicones
Slicohas CnnMKOHU. •
ATC — A03AXỈ3. . "
ÁTC Vet —  QA03AX13. : - M
Description. Silicones are polymeis with a structure 
consisting oỉ altemate atoms oỉ Silicon and oxygen, with 
organic groups attached to the Silicon atoms. As the degree 
of polymerisation increases. the Products become more 
viscous and the various grades ãre dbstínguished by a 
number, approximately corresponding to the viscosity of 
the particular grade. Silicones may be tluids, greases, waxes, 
resins, or rubbers depending on the degree of polymerisa- 
tion.

Cydomethicone
CyclicPoVcÌìmethylsilo«pe£ycl^ịrnethiconẹỊ'~CyctóhexT 
asriòicane (cyclomethicore ■ 6); Gyclopẹntaẩltoane (cydor' 
rriethkonè 5); Cycld^^imẹthýisiloxane Cyđ^trasiloxí. 
ane . ícydọmethicone’ 4); Oecamèthylq^clópẹntasiỊọxarie

Dimeticone (BAN, IỈNN)

ỢprHpĩ^^ịiq^nè^Ì^nh^^t^^ÌTỊẹâÌcQ^á^pỊịT^t! 
ticonas;OirrỂưcó^,DínktkqrnjrTVcGHmetilòòn;.Đjmetikonas;' 
.Đimềtikonb □n^rapõlhllorârni^ĐỈrn^ykoni^BÓC^ÍHulie dế) 
Silịcbnẹ;: ỊVĨẹtiHSị;Pọdysri§ran^Afetìỉp^Ịsdlojl^n; í̂Ãẽtỉ(poịísỊ- 

í i^ n ^ P ằ ơ i^ Ì ^ l^ lT O Ì ^ ^ i^ ^ Ị s lẾ ị^ g í - S Ì I Ỉ c o h e ' 
óil; SĨlicònurÃBquidụrh; í Ịmmotvikoh.
Poly(dìmeihyl5ilóxanéy.- - ’1-.’
CH3.i5i(Ch^p1Cã(CHs)j'- - 
CAS ~ E 0 0 6 ịéắ & ti 'L '
ÁTể— ÁÕ3mỉ:-r'^VpJ- ; ỳ -  - V

u^llr ̂  ỹ ^Ệ ^Ỵ IỢ ^d Ìrr iẹ ih ic ó n ứ 12YS3S6ATLỦ. (dimạhi- 
c ó n ẻ 3 S 0 ỷ T y ụ x p ^ ^ - Ịd lm ẻ ^ c o p é ý to ị .. í . V."' 

Descripdon. Dlmeđcones are íluid sílỉcones in whlch the 
organỉc group is a methyl radỉcal.

Simetícone (activated dimeticone), a mixture of liquỉd 
dỉmedcones with Silicon dỉoxỉde. is described on p. 1886.2. 
Phannacopoeias. In ơùn. and Eur. (see p. vii). Also in 
USNF.
Ph. Eur. 8 : (Dimedcone). The degree oỉ polymerisation is 
su ch that the kinematỉc viscosides are nominaũy betvveen 
2 0  and 1300mmJ/second; dimeticones svith a noưúnal 
viscosity of 50mmz/second or Iower are intenđed for 
extemal use only. Dimeticones are dear, colourless. liquids 
of various viscositỉes. Practically insoluble in waten very 
slightly soluble to practícaũy insoluble in dehydrated 
alcohok misdble. with ethyl acetate, with methyl ethyỉ 
ketone, and with toluene.
USNF 31: (Diraethicone). A tnixture oỉ íully methylated 
lỉnear siloxane polymers containing repeating units oỉ the 
lotmula [-(CHj)1SiO-]» stabilised with trúnethylsiloxy 
end-blodõng units of the ỉormula ((CHj)jSiO-], whaein n 
has an average value su ch that the correspóndiũg nomỉnal 
viscosity is in a disarete range betvveen 20 and 30000 
centistokes. It is a dear coloutless. odourỉess liquid. 
Insoluble in water, in alcohol in acetone, and in methyl 
alcohok very slightly soluble in isopropyl alcohol; soluble in 
amyl acetate, in chlorìnated hydrocarbons, in ether, in n- 
hexane, in Petroleum spirit, in benzene, in toluene, and in 
xylene. Store in airtight containers.

Uses and Administration
Dimetỉcones and other silicones are water-repellent and 
have a low suriace tension. They are used in topical barrier 
preparations for protecting the skìn against vmer-soluble 
irrítants. Creams. lotions. and ointments containíng a 
dimeúcone are used for the prevention of bedsores and 
napkin rasb and to protect the skin against trauma due to 
incontinence or stoma dìscharge. Silicone preparations 
should not be applied vvhere Ễree dralnage is necessary or to 
inHamed or abraded slrin. Silicones. usuaDy a dimeticone, 
are also used topically as wound dressings. and to reduce 
scar elevadon and pigmentation. They are also used in oral 
solid dosage íotms, indudỉng modỉhed-release preparaúons.

Dimeticones and cydomethỉcones are used in the 
treatment of head pediculosis (p. 2147.3). Solutions 
containing 4 to 95% dũneticone have been used and a a  
by physically coadng the lice and disrupting their water 
management; cydomethỉcones are usually induded for 
their volatility as solvents.

Silicones have also been used ỉor arthroplasty in 
rheumatk disorders, by intiavitrea] injection for Tednal 
detadunent and by subcutaneous injection or ứnplantation 
in reconstructive or cosmetic surgery.

Dimeticones, in particular simeticone (activated dlmeti- 
cone) (p. 1886.2), are used in the ưeatment ol Datulence.

Pedỉculosis. Reíercnces.
1. Burgea.IP. ữ ềL Treaonent of bead louse ỉnỉestition with 4% 

đỉxneticooe kxion: randomỉsed conooUed equMaMX iriaỉ. BMJ 2005; 
330: 1423.

The Symbol + denotes a preparation no longer actively maiketed
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2. Btưgess 0F. tí  ai. Randomỉsed, controOtti assesor bỉỉnd aỉal compaiing 
4% dỉmeckone ỉotíon with 0.5% tnaỉachioa lỉquid ỉòr bead louse 
ỉnfe$tatíon. PLoS Ont 2007; 2: e l 127.

ỉ. Heukeỉbađì J, tí ai. A ỉtíghly efficadous petOculìdde based on 
đỉmetỉcone: raadomỉzed observer bfiaded compantíve triai. BMC ỉnỊèơ 
Dà 200«; *  115.

4. Burgess IF. The mode of actíon of dlmrnrooe 4% lotíon agaỉnst head 
Uce, Patkulus eapitís. BMC Pharmaal 2009; 9: 3.

Retinal detachment. Retínaỉ detachment is separation of 
the retina bom the underiying retinal pigmentary epithe- 
lium and usually requires surgical repair. Intravitreal 
injection of liquid silicone, either alone or with a perữuor- 
ocarbon,u  ứ used for retinal tamponade with or after sur- 
gery in complicated or persistent detachment of the reti- 
na.3 In most cases, the silicone Ouid is later removed hom 
the eye.4 High-density silicone Duids are ỉncreasingly 
being used.5 Use of silicone Quid is reported to trigger a 
local inílammatory response, vvhich may persist aher the 
fluid is removed.6 Other late complications aíter its use 
may indude cataract, glaucoma, and keratopathy.

1. Rỉzzo s, tí at. Long-cerm vitreous replacemerư V¥íih pcrũuorohex- 
ylocune and siỉicone oỉỉ: preliraỉiury reports oC a mulácentric smdy. 
Ophthalmologka 2005; 219: 147-53.

2. Schwartz SG, tí ai. Tamponade in surgery for rerinal deiaehment 
assodated vvùh proliíeratíve vitreoretỉciopathy. Available ỉn The 
Cochrane Da u  ba se oí Systematỉc Reviews Issue 4. Chichester John 
Wiley; 2009 (accessed 16/06/10).

3. Quìram PA. a  ai. Outcomes of vỉưeaomy wi(b iníerior retmectomy in 
padents with rtcurrent rbegmatogenous retinal deuchments and 
proliíeracive vỉcreoretỉnopathy. Ophthaimoiogy 2006; 113: 2041-7.

4. Szurman ?. tí ai. Prỉmary siỉỉcone oil umpooade in the managemem oí 
severe inưaocuiar íoreign body ỉnịurìes: an 8-year follow‘Up. Reâna 
2007; 27; 304-11.

5. Herbrig E, tí aế. Anatomicai and hinctỉonal results of endotamponade 
wỉth beavy sỉỉỉcone oiỉ -  Densiron 68 -  ỉn compiicated rednal 
detachment. ophthalmic Ra 2007; 39: 198-206.

6. Wỉckham u, tí ai. Immunopathoiogy of ỉntraocuỉar silicone oil: retina 
and epiretinal membraaes. Br J  Ophthaỉmoỉ 2007; 91: 2Ỉ8-62.

Adverse Effects and Precautions
Adverse effects from the clinical use of silicones appear to be 
rare. Foreign-body reactions have been reported after their 
use as joínt implants. Otber implants, notabỉy breast 
implants used íor reconstructíon after mastectomy or for 
cosmetic purposes, carry the risk of migration of silicone 
vvith cyst fonnation and other complications; acddental 
inơavascular injection has been íatal. Late adverse ocular 
ehects can follow the intravitreal injection of liquid silicone 
in the management of retỉnal detachment (see above).

Breast tieeding. Concem has been raised regarding the 
possible effects on iníants of mothers with siiicone breast 
implants who breast feed. Oesophageal dyshxnction has 
been reported in several such children, 1 aithough this 
Ẽnding has not been coaBnned by subsequent reports. 
The last available guidance from the American Academy 
of Pediatrics thereíore stated2 that the current evldence 

• did not justíỉy dassifying silicone implants as a 
.conưa-indication to breast feeding.

1. 'Levỉne JJ, Ũowite NT. Sderodennaỉỉỉce esophageaỉ dỉsease in children 
bceast-íed by mothers vrtih siỉỉcone breast impỉants. JAMA 1994; 271: 
213-6. Correcãon. Aid.; 272: 770.

2. Americaa Academy of Pedỉatrỉcs. The tnnsỉer of drugs and other 
cheraỉcals imo hurnan nriUc. M ùưria  2001; 108: 776-89. [Reảred May 
2010) Correcdon. Aid.; 1029. Aỉso avaỉỉable at: http://aappolỉcy. 
aappubUcadons.org/cgiVcomem/fuU/pediaorics%3bl08/3/776 (accessed 
20/11/07)

Connective tìssue disorders. Since the introduction of 
silicone breast implants in the early 1960s there have 
b e e n  m a n y  a n e c d o ta l  re p o r ts  o f  c o n n e c tív e  t issu e  d lso rd ers  
in vvomen who have undergone breast reconstruction or 
augmentadon with these implants. Sderodenna has been 
the most hequently reported disorden others have 
induded SLE, rheumatoid arthritis. and ũứlammatory 
myopathies. A syndrome of vague musculoskeletal symp- 
toms, íever. and íatìgue has also been repotted. These 
cases led the PDA to cail ỉor a moratorium in the USA on 
the use of silicone breast ừnplants in January 1992. How- 
ever. with the exception of one study of selí-reported 
symptoms which showed only a small íncrease in risk, 1 
large epidemiological studies,2'5 meta-analyses,4"* and a 
revievv by the Medical Devices Agency in the UK have so 
ỉar tailed to show any assodation betvveen silicone breast 
implants and conneaive tissue disorders. Aíter conductmg 
a revievv of the evidence, the FDA in 2006 re-approved 
the sale of silicone breast implants, for use in vromen oi 
all ages for breast reconstruction, and for cosmetic use in 
women aged 2 2  years or more;’ the approval obliges the 
manuíacturers to conduct a 10-year posi-approval safety 
study.

1. Hennekens CH, etai. Sdí-reponed breastimpỉamsand connecũve<đỉsue 
dỉseases in íemale heaỉth protessỉonaỉs: a reưospectỉve cohon study. 
JAMA 1996;275:616-21.

2. Gabriel SE, et ai. Rỉsk oỉ connectíve-tỉssue and oiher disorders
aíter breast ỉmplanutíon. N Engt J  Med 1994; 330:1697-1702.

3. Sánchd-Guerrero J, ti ai. Sỉlỉcoae breast implanu and the rìsk oí 
connectíve-úỉsue diseases and symptoms. NEn$UM tẩ 1995; 332:1666- 
70.

4. SUverraan Bữ. et ai. Reported compUcatỉons oỉ sỉỉỉcone geỉ breast 
impíants: an epídemíologỉc review. Ann íntem M ti 1996; 124: 744-56.

5. Nyrén 0, tt ai. Rỉsk of connccdve tíssue dỉsease and related disorders 
among women with breast ỉmplants: a natỉoQ-wide retrospective cohort 
Study tn Sweden. BMJ199S; 316: 417-22. 

ố. Janowsky EC et aL Meta-analyses of the reỉation between sillcone breast 
ỉmpỉants and the rỉsk oỉ connectíve-dssue dỉseases. N Ertgi J Med 2000; 
342: 781-90.

7. Lípworth L. et ai. Síỉỉcone breast ỉmpỉants and oonnecdve rissue dỉsease: 
an updated review of the epìdemỉologỉc evidence. Áỉtn Plast Sury 2004; 
52: 598-601

8. Lỉpvvonh L tí al. Breast ỉmpỉants and Sbromyaỉgia: a revỉew of the 
epidemiologỉcal evidence. A m  Pỉast Suty 2004; 52: 284-7.

9. FDa . FDA approves siỉỉcone gel-Qỉỉed breast implants aỉter in-depth 
evaluadon (ỉssued 17/11/06). Available at: http://www.fda.gov/ 
News£vents/New$roo(n/PTessAnnouncements/2006/ucml08790.htm 
{accessed 23/08/10)

Preparations
Proprietary Preparatkxư (details are given in Volume B)

Single ingradĩent Preporatiom. Arg.: Aerogal; Darin-KA; Epi- 
Derm; Europiel; Rnescan Kurapel; Skúideim SIL; Xeragel; Aus- 
trấL: Cica-Care; Dennatìx; Egontt Protective Baby Lotionỷ: 
Hospital Slcin Care Lotion; Kelo-cote; Mepiíorm; NYDA' Rosken 
Skin Repain Silic 15; Belg.: Mepitel; Broz.: Skimatix; Canad 
Barriere; Clinique Comfonf; Comlon Shield; Dermatix Sif; 
Dermarix Ultra; Proshield Plus: Readybath; Readydeanse; 
Sween 24; Q tữ r. Epi-Derm; Lomprax; Neogasol; Parat; Sensei; 
Fr.: Cica-Care; Dermatix; Ophtasiloxane; Ger.: Dermatix; Jacu- 
ón; Mepilorm; Mepilex; Mepitel; Nyda L' Siluron; Symadal M; 
Hong Kong: Dermatix; Egorite Protective Baby Lodont; Silic 
15; skin Repairỷ; Uni-Methicone+; Hung.: Dennatix; Indon.: 
Dermatix; IrL: Dermatix; Israel: Hedrin; Ital: Cica-Care; Mepi- 
íorm; Mepitel; Malaysia: Dermaúx; Egorite Protective Baby 
Lotiont: Sillc 15; Mex.: Dermatix Ultra; Neth.: SIL-1000, -5000; 
XT Luis; NZ: DP Barrier Creamt; Egoãte Protective Baby 
Lodon; Phũipp.: Cica-Care; Dermatíx; PoL: SiloI+; Port: Piky; 
Singapore: Dermatíx' Rosken skln Repair SUic 15; Stratadeim; 
VK: Cica-Care; Dermadx; Hedrin; Linicin; Mepưorm; NYDA; 
Pro-Sil; Silgel; ukr.: Headring (XenpHHT); USA: 4-N-l; Mentho- 
latum Soltlips; Pro-Q.

AAubi-ingredient Prepararionỉ. Arg.: Assy Max; Basca; Hyaloma- 
trix-PA; Kelo-Cote; Nopudd Bio Citrus; Nopudd Bio n; Sumo 
Full Contact' Talquisedan; AustraL: DennaUíe plusf; Dimethi- 
cream; Eczema Cream; Egorite Baby Cream; Hamilton Pine Tar 
with Menthol; Austria: Ceolat Composimm; Braz.: Balmex; 
Cicaplast' Canad.: Blistex Lip Balm; Blistex ultra Protecdon Up 
Balm; Gold Bond And-Itch; Gold Bond Extra Strength Medi- 
cated; Gold Bond Medicated; Moisturel; Chile: Aero Itan; Balsa- 
mo Analgesico con FeniIbutazona; Blisprotex; Exomega Bar- 
rera; NeopankreoAat; Talquisedan; Ureadin 30; Xeragel; Denm.: 
SUan; Pr.: Cicatridine; FIex-Tonic Kelo-Cote; Ger.: Densiron 
68; Dimet; EtoPiil; Itaxf; Kelo-Cote; Gr.: Rikospray Silicone; 
Hong Kong: 2nd skin ScarGeL' Dermadx ultra; DS Emulsiont; 
Egorite Baby Cream; Hamilton skin Repairt; Natamin ct; 
Vasogenỷ; Indier. Biolite; Calyx; Diatoot; Dibỉ; KC-Lite; Nesto- 
sule-MV; Síloderm; Tlnidatyl Plus; Indon.: Kelo-Cote; Soder- 
mix; Irl.: Cymex; Sprilon; Vasogent; Israel: Kamil Blue; Kamil 
Blue; Kelo-Cote; ItaL: Angsơom Viso; Plurílac Rikospray; 
Malaysùr. Egorite Baby Cream; Norash: Palmer"s Cocoa Buner 
Formula Scar Serum; QV Lip Balm; Mon.: Denno Silanolỉ; NZ: 
Egoderm; Egoxite Baby; Rosken Sldn Repain Silic phũipp.: 
Dermatíx ultra; S.Afr.: Arola Rosebalmt; Siopel; Singapore. 
Dermatix Ultia; Egorite Baby Cream; Meunium Everyday Bar- 
rien Norash; Scar Esthetíque; Spain: Dermo H Iníandlt; Pro- 
skin; Silidermil; Swed.: Silon; Suritỉ.: Kelo-cotet; UK: 
Conotrane; Cymex; Full Marks Soludon; Lydear Mousse; 
Lydear Spray; SiopeL- Sprilon; Vasogem USA: A+D Zinc Oxide 
Cream; Bliỉtex Lip Balm; ControlRx; Diaper Guard; Dyprotex; 
Gold Bond Intensive Healing; Gold Bond Medicated Triple 
Actìon Reliet Herpedn-L; Lansinoh Diaper Rash; Maxilube; 
Mentholatum Cherry Ice; Mentholatum Natural Ice; Menthola- 
tum Sohlips Lipbalm (UV); Mentholatum Soítlips Lipbalm; 
Neosalus; Soothe 6- Cool' Venez.: Hidribet.

Sodium Cetostearyi Suifate
Cetoestearilsulfato de sodio; Cétostéaryle (sulíate de) 
sódique; Cetylstearylschwefelsaures Naữium; Natrii Cetylo- 
et Stearylosulías; Naừio cetostearilo sulíatas; Natriụm 
Cetylosulphuricum; Na tri um Cetylstearylosulphuricum; 
Nátrium-cetil-sztẹaril-szulfắt; Natriumcetostearylsulfat; 
Natriumcetylstearylsu(fat; Natrium-cetylstearyl-sulfát; 
Natriumsetostearyylisulíaatti; Sodium Ceteàryl Sulfete; Sod- 
ium Cetostearyl Sulphatt; Sodu cẹtostearylosiarczan; HaTpna 
Lierocreapn/icy/ibộaT. .
CAS -  5918641-3 (sodium cetosteaiyl sulíateì;. 68955-204 
(sodium mono-C!&18-alkyl sulfotes); Ú20-01-0 (sodium cetyl 
suttate); 1120-04-3 (sodium steaiyl sulíáte).
UNII —  7Z8S06BH4B. . ■

Pharmacopoeias. In Eur. (see p. VÍÍ). Aỉso in USNF.
Ph. Eur. 8 : (Sodium Cetostearyl Sulíate). A mixture of 
sodium cetyl sulíate (C14HjjNa04S = 344.5) and sodỉum 
stearyl sulíate (CleHj7NaOtS = 372.5). A vvhite or pale 
yellovv, amorphous or crystalline powder. Soluble in hot 
water giving an opalescent solutíon; practically insoluble in 
cold vvaten partly soluble in alcohol.
USNF 31: (Sodium Cetostearyl Suliate). A mixture of 
sođium cetyl sulíate (C|4HjiNaS0 4 = 344.5) and sodlum

stearyl suUate (CigHJ7NaSƠ4 = 372.5). It contains not less 
than 40% of sodium cetyl suUate and the sum of the sodium 
cetyl suiỉate content and sodium stearyl suUate content ũ 
not less than 90%, both contents calculated on the 
anhydrous basis. A white or pale yellovv, amorphous or 
crystalline powder. Soluble in hot water giving an 
opalescent solution; practically insoluble in cold water 
pàrtly soluble in alcohol.

Proỉile
Sodỉum cetostearyl sulíate is an alkyl sulỉate anionic 
suriactant (p. 2164.1). It is used as an oiI-in-water emulsiher 
and as a detergent and wetting agent.

Sodium Cocoyl Isetionate
Sodium Cocoyl Isethionate; Kokom/1 H3eTMOHaT HaTpMA.^p 
CHS — 61789-324}.. 
um — 518XTĨ8493. •

Sodium lauroyl Isetíonate
Sodium Lauroyl Isethionate; Sodium Lauroylisethionate; 
Sodium Lauryl Isethionate; Sodium 2-Sulfoethyl Laurate. ■ 
Sodium 2-suỉfoethy(dodecanoate.
CHH27NaOsS=330.4 
CAS — 7381-01-3.
UNII — M590021Z02.

Pro/ĩ/e
Sodium cocoyl isetionate is the sodium salt oỉ sulíoethyl 
esters of coconut oil latty adds. It is an alkyl suhonate 
anionic surỉactant (p. 2164.1) and is used as a soap 
substitute. Sodium lauroyl isetionate, which is derived from 
lauric add. and ammonium cocoyl isetionate have been 
used súnilarly.

P rep ara tio n s

Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparolions. Hong Kong: Physiogel' ĩndon.: 
Physiogelt; ItaL: Physiogel; PhiUpp.: Physiogeb Thai.: physio-
gelt-
Multi-ingredient Preparotions. Mex.: Bonaven.

Sodium Cocoyl Sarcosinate
CAS — 61791-59-1.
UNII — 1R9DUY89CL

Sodium Lauroyỉ Sarcosinate
Sodium Lauroylsarcosinate; /laypitncapK 03HHaT HaTpMH. 
Sodium N-dodecanoyl-N-methylglydne. - - -'
C,5HsNNa03=294.4 . \ . :
Ớ s — 137-16-6. '
um — 632GS99618.

Proíiỉe
Sodium cocoyl sarcosũtate is an alkyl sarcosinate anionic 
suríactant (p. 2164.1) and is used as a soap substitute. 
S o d iu m  la u ro y l  s a rc o s in a te  h a s  b e e n  u se d  s im ilariy .

Sodium Laurílsulfate ipiNNMi 
Ịaurilsulfete de Sodium; Launlsulfeto de Sódio; Laurilsulíato 
de sodiọ; Natrii Laurilsulfes; Natrio [aurilsulfetas;:,NahiV-n^ 
Lauiýl Suíphuricumi Natriụmdodẹcylsulfet; NatrlurolạuíiỊsỵl:' 
fau Náưium-Jaun'l-szulfát; Natriunvlauryl-sulíẩt' NatiỊúrnlaiir-. 
ỵylisulíaattì; Sodium Oodecyl Sulphate; Sodium, launl.sủlfetê  
dẹ; Sodium Lauiyl ,Sulfet^ Sodium Lautyl SuỊphatẹ; Sodu; 
dòdecylosiarczan; Sodu- laurylosiarc2an; HaTpMỄí /laypn/1- 
cynb<|>aT. • ■
CAS— 151-21-3. . .
UNII — 368G8514U. , . , '

Pharmacopoeias. In Chín., Eur. (see p. vu), and Jpn. Also in 
USNF.
Ph. Eur. 8 : (Sodium Laurilsulíate; Sodium Lauryl Sulíatẹ BP 
2014). A mixture of sodium alkyl sulỉates, consisting mamly 
of sodium dodecyl sulíate (C12H2sNa0 4 S = 288.4). K 
contains not less than 85% oí sodium alkyl sulíates and 
not more than a total of 8 % of sodium chloride and sodium 
sulíate. A white or pale yeIlow povvder or crystals. FreeỊy 
soluble in water giving an opalescent solution; partly 
soluble in alcohol.
USNF 31; (Sodium Uuryl SuUate). A mixture of sodium 
alkyl suUates, consisting mainly oi sodium launlsulíate 
(0 i2H25NaO4S = 288.4). The combined content of sodium

All cross-reíerences refer to entries in Volume A

http://aappol%e1%bb%89cy
http://www.fda.gov/
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chloride and sodium sultate is not more than 8%. Small 
white OT ỉight yellow crystals with a slight, characteristic 
odour. Soluble 1 in 10 of water givỉng an opalescent 
soỉudon.

Incompatibitity. Sodium lauiQsulỉate interacts with catìo- 
nic suríactants su ch as cetrimỉde, resulting in a loss of 
activity. It is also incompatible wlth saltsoí polyvaíent 
metal ions (e.g. aluminium, lead, tín, or zinc) and with 
adds of pHbẽlow 2.5. It is not aSected by hard water 
because oỉ the solubility oỉ the conresponđing caldúm and 
magnesiuni salts.

ưses __ __
Sodhun lauiilsulỉate is an alkyl suỉỉate anionic suiỉactant 
(p. 2164.1). II is a detergem and wettìng agent, eSecdve ìn 
both add and alkaline solution and in hard water. It is used 
in medicated shampoos, as a skỉn deanser, and in 
toothpastes, and ừt the prepaiatỉon of Emulsiíying Wax 
(p. 2184.1) It is also used as a tablet lubricant

Other salts oỉ lauriỉsulỉate have been used for their 
surỉactant properties. These indude monoethanolamỉne. 
diolamine, and trolamine laurilsulỉates, and magnésium 
and ammonlum laurilsulíates.

Alkyl ether sulỉates su ch as sodium lauril ether suliate 
(sodhụn laureth sulỉate) and ammonlum lauiil ether sulỉate 
(aimnonium laureth sulỉate), are ethoxylated derivadves 
and are used similarly. Sodium lauiil sulỉoacetate, yvhich 
contains a sulíonate rather than a sulỉate group, and sodỉum 
lauril ether sulỉòsucrinate (disodium lăureth suUosucd- 
nate), an ethoxylàted sulíonate, are also usedL

Sodium laưrilstủlate and reỉated suitactants aie aỉso 
induded in sọme combinatíon preparations used rectally for 
the management of constipatíõn.

Porphyrio. The Drug Database ỉor Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Cenae (NAPOS) and 
the Potphyiia Centre Sweden. dassiĐes lauiilỉulỉate used 
as a laXative as not porphyrinogenic it may be used as a 
drug of first choice and no precautìons are needed.1

1. The Diug Datibase lor Acote Porphyrli. Avaihble ae hnp-J/www. 
đru*t-porphyri4j>rj (acceàed 02/11/11)

Ac/verse Effects
Prolonged exposure to sodỉtun laurilsulíate may irritate the 
skdn or mucous membranes. Hypersensitivity reacdons have 
be en reported.

Skin thinning and increased transepidennal water loss 
were seen in a stuđy in 6 healthy subjects aôer appllcation 
oỉ Aqueóus Cream BP twice daiíy for 4 weeks.' The effect 
was attributed to the preparation's content of sodỉum 
laurilsulĩate; it was suggested that use of the cream as an 
emollient in patients with eczema should be reconâdeied.

1. Tsanị M. Guy RH. Elíed oí Aqueous Crcam BP oa hunun soitum 
com rum lo vWo. Br 1 Dtrmatal 2010; 163: 954-6.

Hypersensilivity. Hypersensitivity reactions have been 
rcported*-2 after use oỉ toothpastes containỉng sodium 
laurilsullate. There has also been a report3 of hypersensi- 
tivity assodated with ingestion of sođium laurilsuUate as 
an exdplent in an oral preparation.

1. Lee A-Y, tt  tL  Two c u a  ai aUergic c o n u a  chdlitlỉ bom ĩođium Uuryl 
suUue ỉn toathpute. Corứaa DcrmaTitừ 2000; 42: t l l .

2. Bnoy M. a  ãl. The aOngý ot loothpeoe: I case rcpon. AlừrỊd 
bmamoptthal (Madr) 2008; 36: 368-70.

ỉ .  ỈU|hu* X. a  ti. Deliyed-rype hypenensittvhy Teaoiou due 10 sođiura 
Inũyl tulphaie ỉn omrpraiolc. J Eirr Acaấ Drrmtui Vm cnt! 2004; 23: 
610-1.

Preparations
Propriatary Prsponriions (details art given in Volume B)
Single iny đont Proparotion*. Arg.: Eurodean LactoOIm;
Limectart; Chile Soludon Detergente; Fr.: Saỉorellet; Bong 
Kong: Lowila Cakeh Mac.: Aquanũ; Spain: Anticerumen.
MuU-tngradiant Proportrtions. Arg.: Caieirb Micronema; Niga- 
lax; Nĩndenn; Plus & Plus XicaniỊ Control NK AustraL: Flẽet 
Micro-Enemat; Micolette; Microlax; Ptaetarsob Austria. 
Mlcroldist; Beig.: Mìaolax; Neo-Sabenyb Ca>uuL: Aseptone 2; 
Microlax; ĨỈẵXỲ. Cr.; Dennoỉugt; Demu: Microlax; Fùu: Micro- 
lax Fr.: Bactident+; Mlcrolax; Ysol 206f: G a-.: Demunras 
Mlcroklisc G r.: Dennadde; Sabenyb Hong Xong: Mlcrolarb 
Inảon.: Laxaiec Microlax; Sodemdx; Iri: Dendnox Cndie 
Cap; Mknlene; MicroUx; ỉsraet Microlec hoL: Bso Zlm; Mer- 
ankd Pastiglie; NovQax; Malayãa: Dendnox Cradle Oqc pH 
Caĩe Mac.: Microhuc N ttk.: Casen MOcioldysma-tT Mkrolèc 
Norw.: Microlax; NZ: Miatdax; PoL: Rektiolax; PorL: Miarolax; 
Rta.: Mioolax (Maxpoaaxc); sảtgapore: Deminox Cradk Ca|B 
MinoUuq Spaùc CBsteran; Micãlaac SwaL: Microlax Swừz.: 
Microlđlst; Microlax; Turk.: SH-206; UK Demtnox Cradle Cap; 
Mlcolette; Mlcralax; Kelaxh; USA: Bodi Kleen; Cetaldedn Ged- 
Lav Pree; Klout; Maxllube; Summer's Eve Post-Menstrual; hỉ- 
dhodne; Ttỉmo-San: Vena.: NovaSx.
PharmacepoMol Piaptaoliom
BP 2014: Emulstfying Wax.

Pro/í/ẹ___ ___
Sodltím oleate is an alkali-metal soap anionlc surỉactant 
(p. 2164.1). Itis used as an emulsiSer and bas alsobeen used 
as an ỉngređient in preparations for the symptomatic relieỉ 
oỉ haemorrhoids and prudtus anL Ít b  onẽ oỉ the maỉn 
components oỉ soaps made tom  olỉve oil.

Other salts of õleic add that have been used in skin 
preparatíons indude zinc oleate and potassium oleate. 
Sodiutn. potasdum, and caldum oleate are used as 
emulsihers and anticaking agents in ỉood. and the caldum 
salt has also been used in nutritional supplements. 
Monoethanolamine oleate is used as a sderosant (see 
p. 2562.3).

Prẹpạrations
Prepriatary Proporahons (details are given in Volume B)
Muld-ingrađant PieporoHons. Belg.: Cose-Anal; CanacL: Ane- 
cholt; Neth.: Epianảl; Norw.: Alcõs-Anal; StvetL: Alcos-Anal.

Sodium Starch Glycolate
iặrtowmetìiaimidónỊJs<kiicõrÍÊãtbco(yméth^amidon..sodỉ- 
que; Carboxymethýlanịylum raịrittiiri; Gllcdãta sódlcò.dẹ,1 
aimidón; lộrboksỵmẹíyỊ^sịkrol^ L̂ ọw ịa ;‘ KarbbxirnetíỉlỊẽỊv 
méhyịt^náữhjní^rtỊttỌỊTOetìTỵ(|.l^b ..sódrvá sỉỆ;Ịịè8íÈ^§ 
stăricdỉ^lịtolatítetriumtìrtckelysglytóíãattỉ; Sođiumv(ầrị>i; 
õxymethylStarchì SodTủra 'Stanđĩ ỗiycollạte; Starch Sodíurm 
5 l^d atK Ì^T p v iíi.rjiM iã áÙ !t.K p aib A an a ''- '' i .  w ..  J  
.EẨS—  9 0 6 ị3 8 :í. .' V V , !  7 '  '
ÙNH — S8S6J3G2A2ị ffodium.stàrdj glycoláte type A potato).

Pharmacopoeias. In ơiùi., Eur. (see p. vii), and Jpn. Aỉso in 
VSNF.
Ph. Eur. 8: (Sodium Starch Glycolate (Type A); 
Caiboxymethylamylum Natricum A). The sodium salt of a 
cross-ỉinked parúy O-caiboxymethylated potato starch. It 
contains 2.8 ũ  4.2% oỉ sodlum, calcũlated with reíerence to 
the substance washed with alcohol (80%) and dried. A fine, 
Tvhite or aỉmost white, very hygroscopic, free-flowlng 
powder. Ít ỉonns a translucent suspensỉon in waten 
piactically insoluble in dichloromethane. pH of a 3.33% 
dispeision in wateris 5.5 to 7.5. Store in aỉrtight containers. 
Protea from Ught.
Ph. Eur. 8: (Sođium Starch Glycolate (Type B); 
Carboxymethylamyhim Natricum B). The sodỉum salt of a 
cross-llnked partly ữ-caiboxymethylated potato starch. It 
contains 2.0 to 3.4% of sodiuxn. calculated with reíerence to 
the substance washed with alcohol (80%) and dried. A flne, 
white or almost white, very hygroscopic free-flowing 
powder. Ít tonns a ttanslucent suspension in water, 
pracúcally insoluble in dichloromethane. pH of a’3.33% 
dispersion in water is 3.0 to 5.0. Store in airtìght containeis. 
Protea tom  light.
Ph. Eur. 8: (Sodium Starch Glycolate (Type C); 
Caiboxymethylamylum Natricum C). The sodium salt of a 
cross-linked by physica] dehydration. partly 0-carboxy- 
methylated ĩtarch. It contains 2.8 to 5.0% of sodium, 
calculated with relerence to the substance washed with 
alcohol (80%) and dried. A 5ne. ìvhite or almòst white, very 
hygrọscopic, free-flowing powder. It íorms a translucent 
gel-like produa in water, practically insoluble in 
dichloromethane. pH of a 3.33% gel in water is 5.5 to 7.5. 
Store in airtìght containers. Protect from light.
USNF 31: (Sodium Stardi Glycolate). The sodium salt of a 
caiboxymethyl ether oí starch or o( a cross-linked 
caiborymethyl ether oỉ starch. It may contain not more 
than 7.0% oỉ sodium chloride. The sodium content Ĩ5 2.8 to 
4.2% (Type A) or 2.0 to 3.4% (Type B). pH of a 1 g in 30 mL 
suspension in water is between 5.5 and 7.5 (Type A) OT 
benveen 3.0 and 5.0 (Type B).
A white, odourless, relatively free-flowing pơvvder available 
in several diữerent viscosity grades. A 2% dispersion in cold 
water settles, on standing, in the fonn oỉ a highly hydrated 
layer. Protea from wide vaiỉations in temperature and 
humidity which may cause caking.

Pro/í/e
Sodium starch glycolate is used as a dismtegrating agent in 
tablet manufacture.

Sodium Stearate

Pbarmocopoeias. In Eur. (see p. vii). Also in USNP.
Ph. Eur. 8: (Sodium Stearate). A mixture of sodium salts oỉ 
dlỉỉerent £aữy aâds cònsisting mainly of stearic add 
(Ci i Hj j OaNa  *  3 0 6 . 5 )  a n d  p a l m i t i c  ac ld  
(CiẽH)iÕ^íaa 278.4). It contalns 7.4 to 8.5% oi sodium, 
calculated with reíerence to the diied substance. The íátty 
add &acdon cõntaỉns not less than 40% oỉ stearỉc add and 
the sum of steaiic add and palmitic add is not less than 
90%. A white or yeUowish, fine powder, with a greasy 
touch. SUghtly soluble in water and in alcohol. Store in 
airtight containers. Protect hom light.
USNF 31: (Sodium Stearate). A mixture containing not less 
than 90% oỉ sodỉum steaiate (Ci»H35NaOj=306.5) and 
sodium paỉmitate (Ci*H31NaOỊ=278.4); the content oỉ 
sođìum stearate is not ỉess than 40% of the total. It contains 
small amounts of the sodium salts oi other íatty adds. A 
ũne. white pcrwder, soapy to the touch, usually with a slight 
tallow-like odour. Slow]y soluble in cold water and in cold 
alcohob rcadily soluble in hot tvater and in hot alcohol. 
Protect hom Ught.

Proỉile
Sodium stearate is an alkali-metal soap anionỉc suriactant 
(p. 2164.1) used as an emulsữying and stíỉỉening agent in a 
variety oỉ topical and rectal preparations. It is aỉso used as an 
emulsiher in foods and is one of the main components of 
soaps produced bom anịmal fats. Potassium stearate has 
beõi úsed similady.

P repara tíons

Pbannacopoeial Prsparatíons
USP 36; Glyceiin Suppoátories.

Sodìum Slearyl Fumarate
Fumáratọ de «èárilơ ỵsc> d ịò ; N atựVSteárynsPurrarạsN ằtrip1 
stearilíurTaratas; " N átnùm rtẹầrylíum arãt: N ãtrìùrn^ earỵl-' 
fumárát: N atrhi/tóeàry^fum arạátft N átd ú m ^ éarti^ m ^ 1' 
á tS té a r ^ tíŨ T O r a te d e ls o d iq u e íH a T p M À G T e a p M /iệ ^ P ^  
Sọdium m onop d ^ ecyl 2-blitenedioate; •:::■■ í
CaH3»NaO^=390t5 ' •
o ũ  — 4070-804.
UNK — 7Q/7WJK4UI.

Pharmacopomcis. In Eur. (see p. vii). Also in VSNF.
Ph. Eur. 8: (Sodium Stearyl Fumarate). A flne, white or 
almost white powder with agglomerates of flat, drcular 
shaped parddes. Practically insoluble in vvater, in alcohol, 
and in acetone; slightly soluble in methyl alcohol.
USNF 31: (Sodium Stearyl Fumarate). A fine tvhite povvder. 
Practicaíly insoluble ỉn vvaten slightly soluble in methyl 
aỉcohoL

Proỉile
Sodium stearyl ỉumarate. the sodium salt oi the stearate 
ester of tumaric add, is an ester carboxylate anionic 
suríactant (p. 2164.1). It is used as a lubricant in the 
manulactuie oi tablets and capsules. and is also used in 
ỉoods and cosmetics.

Soft Paraffin
INS No. 905b (Petroleum jelly).

NƠTE. The code 905 has been used for mineral hydrocarbons 
induding soit paraỉhn but E905 is now used spedhcally ỉor 
microcrystallỉne wax (p. 2198.1).

WhHe Soft Paraffin
905, tmineraí hycỊrpcar^t^ịr MÌnkátasĩs -baitas páramlas:' 
•Paraff. Molị Albj_Pá(ạfflnóm íMOllế.Albụm;-,Parafỉna btãnda5 
b lan c a iV a lto v aM in n b V a se U n iĩd tb V ase lin ab lan c a irV asé lin a : 
Branca;\íaselỊnafilante;;Vaselineblanche;VaselineỌffiánale;
Vaselinum. albunr e \^zẹlfna bịláị VVaỊBlina. : bialar .
Peứolatum; yyhíiộe ĩ ậẹtrọl^rn. jẹĩ(>G. Bedbiỉi B a 3 e n n á :
Pharmocopoeias. In Chút.. Eur. (see p. vii), Int.. Jpn. us, and 
Viet.

The Symbol t  denotes a preparation no ỉonger activeỉy marketed
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Many phannacopoeỉas use the title Vaselinum Alt) am; in 
some countries the name 'Vaseline' is a trade-mark.
Ph. Eur. 8 : (ParaíBn, White Soft). PuriAed and wholly or 
nearly decolorised mixture of semi-solid hydrocarbons, 
obtained from petroleúm. It may contain a suitable 
antoxddant. ỉt is not suitable for oral use. A Tvhite or almost 
white, translucent, soft unctuous mass, slightly Euorescent 
in daylight when melted. Drop point 35 degrees to 70 
degrees. Practically insoluble in vvater, in alcohol, and in 
glycerob slightíy solubie in dichloromethane. Protect from 
ũght.
The BP 2014 gives White Peưoleum Jelly as an approved 
synonym.
USP 36: (White Peưolatum). A puriEed mixtuie ol 
semisolid hydrocarbons obtained írom Petroleum, and 
wholly or nearly decolorised. It may contain a suitable 
stabiliser. A vvhite or ỉaintly yellõvvish unctuous mass, 
transparent in thin layers even after cooling to 0  degrees. 
Insoluble in water; slightly soluble in cold or hot alcohol and 
in cold dehydrated alcohol; Ireely soluble in chloroíorm, in 
benzene, and in carbon disulEde; soluble in ether, in 
Petroleum spirit, and in most Sxed and volatile oils.

Yelíow Soft Paraffin
Keltayaseliini; Minkỉtasis geltonas paraíìnas; Paraff. Moll. Flav; 
Paraffìnum Molle Ravum, Petrolatum; Petroleum Jelly; Sárga 
vazelin; Vaselin, gult; Vaselina Amarela; Vaselina amarilla; 
Vaselina Rlante amarillá; Vaseline jauner Vaselinum Flavum; 
Vazelína ỉlutá; Wazelina zóha; Ỷellow Peữolatum; Yellovv 
Peơoleum Jelly; >Kẽ/TTbiii Ba3enMH.
C4S —  8009-03-3.
UNII — 4T6H12BN9U.

Pharmacopoeias. In Chín., Eur. (see p. vii), Int.. Jpn, and us. 
Many pharmacopoeias use the títỉe Vaselinum Flavum; in 
some countries the name 'Vaseline' is a trade-mark.
Ph. Eur. 8 : (Paraffin, Yellow Soft). A puríEed mixture of 
semi-solid hydrocarbons obtained hom Petroleum. A 
yellovv, translucent, unctuous mass, slỉghtly Suorescent in 
daylight vvhen melted. It has a drop point oi 40 degrees to 60 
degrees. Practicaỉly insoluble in water, in alcohol and in 
glycerol; slighdy soluble in dichloromethane. Protect bom 
light.
ƠSP 36: (Peưolatum). A puriBed mixture of semi-solid 
hydrocarbons obtained bom peưoleum. It may contain a 
suitable stabiliser. It is an unctuous yellovvish to lỉght amber 
mass. having not more than a slight ũuorescence even after 
being melted. It is transparent in thin layers. It is íree or 
practicaỉly hee bom odour. M.p. 38 degrees to 60 degrees. 
Insoluble in water; pracúcally insoluble in coĩd or hot 
alcohol and in cold dehydrated alcohol; heely soluble in 
benzene, in carbon disulEde, in chloroỉorm, and in 
turpentine oil; soluble in ether, in Petroleum spirit, and in 
most fixed and volatile oils.

Uses and Administratíon
Solt paraỉEn is used as an ointment basis and as an emollient 
in the management of skin disorders. It is not readily 
absorbed by the skin. Sterile dressingỉ containing soít 
paraíhn are used lor vvound dressing and as a packing 
material. Soft paralEn is also induded in ointments used as 
ophthalmic lubricants in the management of dry eye 
(p. 2190.1). Application of soft paralEn has been used for 
the eradication oí pubic lice hom the eyelashes (see 
Pediculosis, p. 2147.3). It has been used as a contact 
medium to reduce pain duríng extracorporeal shock vvave 
lithotrípsy. Solt para£fin 15 also used in ỉood manuíacturing.

Adverse Effeds
Adverse eHects of soh paraỉEn are rare when used in topical 
preparations, but sensitiviry reachons and acne have been 
reported aíter topical use. Granulomatous reactions after 
absorptíon or injection and lipoid pneumonia aher 
aspiration have occurred.

Fire risk. Bums to the scalp, face, and hands have been 
reported' in 5 patients who acddentally ignited their hair 
aher the appUcation of paraffin-based hair grease. Four 
patients sullered inhalation injury, 2  of vvhom requỉred 
intubation. The death of a patient who, while smoking, 
ignited bandages covering a paraffin-based ointment for 
psoriasis,1 prompted the BNF to recommend that padents 
should be told nõt to smoke and to keep away hom Qames 
when using paraffin-based emollients.

I- Bascom R, tí a/. lohalâtỉon injurỵ related to use oípetrolamm-based hâir 
grease. J B u m  Can R th a b ii 1984; 9: 327*50.

2. National Patỉenỉ Saíery Agcncy. Managỉng the fire hfzard with paraffin 
based sỉdn Products on dressỉngs and dothỉng (ỉssued on 26 November 
2007). Available ac http://www.nrỉs.npsa.nhs.ulc/EasySỉteWeb/ 
geưesource.axd?Aỉsetn>*60266&cypesfuU&$ervtcetype«Atuchment 
(accessed 23/08/10)

Hypersensitivity. The allergenidty of soỉt paraíEn Products 
has been investigated. 1'4 Conãdering their widespread use 
there are very few reports of sensitivity;4 of nearly 80000 
patients patch tested with white soh paratEn, only 29 
showed a positive reaction. White soft paraỉBn is generally 
less sensitising than yellow soft paraíEn, although aller- 
genidty diữers hom product to product. The allergenic 
components are probably polycydic aromatic hydrocar- 
bons present as impurities and quantities ỉound in a parti- 
cular paraffin depend on the source and puriBcatìon 
method. Only the purest ỉorms should be used in pharma- 
ceuúcals, cosmetics, and for patch testing, and highly puri- 
fied white soh paraffin is preíerred to yellow soh paraỉBn.

1. Dooms-Goossens A, Dcgreeĩ H. Conuct aũergy to pctrolaiums (ỉ). 
Sensttiỉỉag capaáty of dUĩerent brands of yellow and white petrolatums. 
Cữntact Dermatitừ 1983; 9: 175-85.

2. Dooms-Goossens A. Degreeí H. Cootact aỉỉergy to petroUcums (D). 
Attempts ỈO idenáíy the nature crf tbe aỉỉergens. Cữitíaơ Dermatitừ 1983: 
9: 247-56.

3. Dooms-Goossens A. Dooms M. Contact aỉlergy lo petrolatums (m). 
Allergenỉdty predỉaỉon and pbarmacopoeỉaỉ requirements. Contaa 
Dcrmatitù 1983; 9: 352*9.

4. Schnuch A. tí ai. White petroỉatum (Ph. Hur.) ìs vinuaỉỉy 
non*sensitizing: analysís of IVDK data on 80000 paticnu tested 
between 1992 and 2004 and short discussỉon of idenũfication and 
designation of allergens. Contaa Dtrmatitis 2006; 54: 338-43.

Ưpoid pneum onia. Various uses of soft paraffin have been 
assodated vvith lipoid pneumonia, induding topical íadal 
use to ưeat psoriasis,' long-term intianasal applicaúon for 
a dry nose,1 and use as a lubricant during nasogastdc intu- 
batíon.’

1. Cohen MA, đ  ai. Exogenous ỉỉpoid pneumonia caused by ỉadal 
applicatíon of perrolatuni. J Am Acàd Damaíol 2003; 49: 1128-30.

2. Brown AC, et aL Exogenous lĩpoỉd pneumonia due to nasaỉ appiỉcatỉon 
of Petroleum jel!y. Chat 1994; 105: 968-9.

3. Bemabcu Mora R. et ai. Neumonta ỉỉpoídea aguda debiba a la aspừatiỏn 
acddemaỉ de vaseỉioa urillrada en un sondaje nasogáỉtríco. Arch 
õronameụmol 2000; 36: 485*7.

Preparations
Propneiury Preparalions (details are given in Volume B)
Single4ngredienl Praparations. AustraL: Jelonet; Braz.: Vaselina; 
Canad.: Ceưabent; Cridc-Aid Clean Prevex; Protectìve Oint- 
ment; Summerberry Skin Cream; Vasellne; Fr.: JeIonec Tulle 
Gras; VaselituUe; Ger.: Oleo Tull; Gr.: Vaseline Pure; IrL: Der- 
mamiỉt; ItaL: Adapúc Jelonet: Lomamell H; Mac.: Pormula 
Dermica; Lubrilint; Phữipp.: Apollo; Rus.: Kliotex (KnnoTẹxc);
S.A/r.: Jelonet; Spain: Lacrilube; VasElm; Turk.: Duratears; 
UK: Dennamist; Jelonet; Vaseline; USA: Ocu-Lube.
MuhHngredient PreparaHons. Arg.: Alcon Lagrimas; Aqualane; 
Beiualcrem; Macodenn; Milorixt; AustraL: Dermeze; E45; 
Epaderm; Epademr Granugent; ữcal; Lacri-Lube; Poly Visc 
QV Flare Up; Triple Care Cream; Austria-. Tưoler SteinoL' Belg.: 
Duratears: Lacrytube; Transitob CaruuL: A & D Ointment: 
Akwa Tears; Bum-Butt-R; Duolube; Everything Butc Flexitol 
Heel Balmt; Hydrophil; Hypotears; Moisturel; Optilube; Rehesh 
Lacri-Lube; Sebamed; Teais Naturale PM; Chile. Chapsúck 
Medicated; Durasolets; Durateais; Ictyanc: Lacri-Lube; Pasta 
Lassar; Dtrtm.: Ojensalve Neutral; Fin.: Lacri-Lube; Fr.: Cello- 
sorbf; Codexial Zínct; Dexeryb Grassolind Neutral; Ictyane HD; 
Ictyane; Transitol; Transulose; Vaseline Gomenolee; Ga-.: Coli- 
quiElm; Dexeryt Soha-Tull sine; Vita-POS; Gr.: Duiatears; 
Vaseline Borique; Vaseline Oxyde Zinc Hong Kong: Duratears; 
Oilatum Cream; India: Adlube; Cetraben; Dennoys; Dershine; 
Devrec; Elsotu Emoderm; Himost; Leobetv Mlcrogaid Tuỉle; 
Moitz; Moyrca' Oilatum; Irí: Laai-Lube; Oilatum Crcam; Sil- 
codcs Base; Israel: Ourateais; Kamil Blue; Lacrimolt; Vita-POS; 
ItaL: Lacrilube; Transitol; Transulose; Malaysia: Aqua Cream: 
Balneumt; Duratears Naturale; Lacrilube: Oilatum; Palmer"s 
Cocoa Butter Formula Nappy Rash Ointment; Palmer/Ỉ Cocoa 
Butter Fonnula Nursing Cream; QV Up Balm; Mac.: Transilax; 
Neth.: Duiatears í  Transulose; Norw.: Simplex; NZ: Laailube; 
Poly-Visc Philipp.: Oilatum: PoL: Amỉobaset: Diprobase; E45; 
Đnibasis; Singapore. Balneum; Duratears; Lacrilubet: 
Metanium Everyday Barrier: Oilatum Cream; Spaim
LubriElmt; Vaselina Boricadat; Switz.: ColiquiElm: Dexeryl; 
Thai.: Ouratears; Oilatum Cream-h Turk.: Cinkos; UK: 50:50; 
Cetraben Emollỉent' Diprobase; Emollin; Epaderm: Hewlettsf; 
Hydromot ùnudetmt: Laai-Lube; Lubri-Tearst; Melrose; 
Oilatum Cream: Oilatum Junion VitA-POS; Zerocream; Zero- 
guent; ukr.: Transulora (TptHcyncna); USA: Akwa Tearst; Albo- 
lene; Aquaphor Healỉng Oinonent; Aquaphort; ARC; Bodi 
Care Lotion: Bottom Benert; Boudreaux's Butt Paste; chap- 
stick Medicated Lip Balm; DetmaPhon Desitỉn Creamy; Diaper 
Guard; Ory Eyes; Durateais Naturale; Pormulation R; Hemorid 
For Women: Hemorid For Women; Hydroceiỉn; Hypotears; 
Laai-Geb Lacri-Lube; LubriEresh PM; LubriTears; Paladin: 
Palomar E; Puralube; Rebesh Lacd-Lube; Rehesh PM: Soothe 
Night Time; Stye; Systane Nighttime; Tears Again; Tears 
Renewed+; Veneiex.
Phui inacopoeid Praparalíons
BP 2014: Cetomacrogol Emulsưying Ointment; Cetrimide 
EmulsUying Ointmenc Emulstfyúig Oỉntment; ParaSỉn Oint- 
ment: Simple Eye Ointment; Simple Ointment; Wool Alcohols 
Ointment;
USP 36: Bland Lubricating Ophthalmic Ointment; Hydrophilic 
Ointment; Hydrophilic Petrolatum; Petrolatum Gauze; white 
Ointment: Yellovy Ointment.

S o f t S o a p

Green Soap; Jabón blando; Jabón verde;rMeSdrã3ồft 
Soap; Sabáo Mole; Sapo Mollis; KanneBoe Mbưici; i 
Mbuio.

Pharmacopoeios. In Br„ Oàn., and us.
BP 2014: (Soh Soap). It is made by the interaction of 
potassium hydroxide or sodium hydroxide wtth a suitabie 
vegetable oil or oils or their íatty adds. It may be coloured 
with chlorophyll or not more than 0.015% of a suitable 
green soap dye. A yeIlowish-white to green or bmìm  
unctuous substance. Soluble in water and in alcohoL 
USP 36: (Green Soap). It is made by the saponiEcation oi 
suitable vegetable oils, exduding coconut oil and palm 
kemel oiL vvãthout the removal of glycerol. The methdd 
given in the USP 36 involves mbdng the od with oltíc add 
and to the heated mùcture adding potassium hydroxide 
dissoỉved in glycerol and water. The homogeneous 
emulsion is then adjusted to weight wtth hot water. Á 
yellowish-white to brovvnish- or greenish-yeflow, trans- 
parent to translucent. solt unduoũs mass with a slight, 
charaaeristic odour.

ưses
The name soap may be applied to a range oỉ ánionic 
surỉactants (p. 2164.1) used for theữ deteigent properties. 
The characterisúcs of soaps diữer depending on the fatty 
adds they are derived hom. the alkali used in their 
preparation, and tvhether they contain glycerol (a 
byproduct oỉ their manulaaure). Soaps defined in 
pharmacopoeias vary in the ỉatty adds allowed and 
whether they are sodium salts, potassium salts (potasãum 
soap). or either.

Soít soaps contaìn glycerol and have been used to 
remove ìncrustations in chronic scaly skin diseases such as 
psoriasis (p. 1688.1) and to deanse the scalp beíoie the 
application of lotions. A soludon of soft soap in warm water 
has been used as an enema to soỉten impacted íáeces but 
should be avoided as it may ũưiame the colonic mucosa; 
other measures are now preỉerred (see Constipanon, 
p. 1804.3). Alcoholic Solutions of soh soap, such as Soap 
Spirit (BP 2014) and Green Soap "nncture (USP 36), are used 
as skin deansers and detergents. A similar product was 
tormerly used as a Iiniment (Soap Liniment; Opodđdoc).

Other soaps with pharmaceuócal applicatíons indude: 
potash soap (linseed oil soap) made hom linseed oil and 
potassium hydroxide, vvhich has be en used in đte 
preparation o{ liquid soaps; hard soap (castile soap), made 
hom olive oil and sodium hydroxide with glycerol removed, 
which has been used as a tablet exdpient and in the 
preparation of plasteis; and curd soap, made hom animal íat 
and sodium hydroxide with glycerol removed, which has 
been used as a tablet exdpỉent.

A<^rseE/fecfeanc/ Treatment
Soaps, and anionic detergents in general, may be iiritant to 
the skin by removing natural oils and may produce rednẹss, 
soreness, craddng and scaling, and papular dermaútis. 
There may be some irritation of the mucous membranes and 
because of thís soap enemas are no longer recommendeđ; 
marked irritaúon may occur if soaps or detergents enter the 
eye. Ingestion of anionic detergents may cause gastro- 
intestinal irritarion with nausea, diarrhoea, intestmạl 
dỉstension. and occasionally vomitỉng. Treatment is 
symptomaúc.

P r e p a r a t i o n s

Propritlary Prcparations (detailỉ are given in Volume B)

MulH-ingredient Preporations. Austria: Waldhdm AbEihrdragees 
íortet; Spain: ĩánimento Naion; USA: Therevac Plus; therevac 
SB.

pharmocopoeial Preparatiotu
BP 2014: Soap Spiric
USP 36: Green Soap Tỉncture; Green Soap.

Solvent Ether
Aèthen Aether .Âetiiylicús; Aethèr 

• Eetten; Eten Êten Éter dietilico; Éter disolventệ; ÉtẹfveoỊi<;  ̂
.Étet ordinario; Eteris; Etheq Éther, Éther: reGtifiéiT;Ethyt 
, Ethyl Oxide; Etoxietano;. ổxido dietíltor
flM 3T W T 0B blÌÌ 3 Ộ M P  ' 5 - - ' V 4
(c2Hs)20=74.!2 • ; :
CAS— 60-29-7. "  *',■«
UNII — 0F5N573A2Y

NOTE. Solvent ether is not intended íor anaesthesia; oaty 
ether of a suitable quality (see p. 1900.3) should be so use 
Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.

All cross-reíerences reíer to entries in Volume A

http://www.nr%e1%bb%89s.npsa.nhs.ulc/EasyS%e1%bb%89teWeb/
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Ph. Hnr. 8 : (Ether). A colourless, dear, volatile, hỉghly 
Eammable liquid. It may contain a suỉtable non-volatíle 
antoxidant ai a suitable concentratíon. Relatíve densỉty 
0.714 to 0.716. Distíllation range 34 degrees to 35 degrees. 
Soiụble in water; mỉsdble with alcohol, with đichloro- 
methạne, and with íatty oils. ătore at 8 degrees to 15 đegrees 
in airtíght containers. Protect from light.
USP 36: (Ether). A colourless, mobile, volatỉle, Đammable 
liquid, baving a characteristic sweet pungent odour. It is 
slowly oxidised by the action oi aii and light, vrith the 
ỉormadon oỉ peroxides. B.p. about 35 degreesT Sp. gr. 0.713 
to 0.716. Soỉubỉe 1 in 12 of water, misỡble wĩth alcohol 
with chloroíorm, with dichloromethane, with Petroleum 
spirit, with benxene, and with flxed and volatile oĩlK soluble 
in hydrochloric add. Store in partly filled aữtight containcrs 
at á temperature not exceeding 30 degrees and remote from 
fire. Protect to m  light.

StabilHy. Though ether is one oí the lightest of liquids, its 
vapour is very heavy, being 2V4 tímes heavier than air.

Ether is very volatile and Sammable and mixtures of its 
vapour with oxygen, nitrous oxide, or air at certain 
concentratìons are explosive. It should not be used in the 
presence oỉ an open Same or any electricaỉ apparatus liable 
to produce a sparìc precautions should be taken against the 
producdon oỉstatìc electrical đũcharge. Explosive peroxides 
are generatẹd by the atmospheric oxidatíon of solvent ether 
and it is dangerous to distìl a sample that contains perorddes.

Uses ^
Solvent ether' is widely used as a pharmaceutical and 
inđustrial sòlvent, and ỉs used as an extracdon solvent in 
ỉood Processing.

Àdverse Eữects
As ỉor Anaesthetic Ether, p. 1901.1. Ingestion oỉ 30 to 60 mL 
may be iatal.

P rep a ra tio n s

PropriataryPieporulĩora (details are given in Volume B)

Sngh ingradhnt PreparoHons. Belg.: Proscptinet.

Mutó mgradìent Preparations. Ger.: Hoữmannstroplen; S~A.fr.-. 
Chambẽdains Traditional Colic Remeđyt; Kratnpđruppelí; 
Mouhons Paln Paint+.

S o r b ị t a n  E s t e r s

Descriptỉon. A series of mixrures oí the partial esters oí 
sorbitol and its mono- and di-anhydrides vvith íatty adds.

S o r b i t a n  L a u r a t e  ỊBAN. riN N i

% 4 9 3 g ; i a . t ^ â ; | d ẹ ; g Ịịậ irtín ; 
;^Ếittpiilaủraãttr, SọrbÌtìn; :1ấụrate}dè' Sófeitìnt lạuratQ' 
âeiìì^tt^n'!.Monõdbdec2ncátq;'-Socbitan Morioíaurate 

^5A|Ô;jj5brbítanl''Lautás; Sorbỉtanlẩorat SorbíỄan-íauráõ. 
■-Soiĩí̂ mổníâiauiátiî SÒrbrtana;- .laurâtas; Szorbitárhlạurát;. 
w p 5 Ỉ m W ấ l n a ^ r .

3 Ẹ ^ ^ '6 p p r a ) 3 Ị r à t B )  .......
■ tì& é r ìẳ .3 * 3 9 -1  '
V N l— 6WPS8B71J.
Pharmocopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8: (Sorbitan Laurate). A mixture of the partial 
esters of sorbitol and its mono- and di-anhydrides with 
lauric add. A brownish-yellow viscous liquid. Relative 
density about 0.98. Practically insoluble but dispersible in 
watẹn misdble wlth alcohol; slightly soluble in cottonseed 
ofl, Protect tom  light.
USKF 31: (Sorbitan Monolaurate). A partial ester oí sorbitol 
and its mono-and dỉ-anhydrides with lauric add. A yellow 
to amber oily liquid witb a bland diaracteristic odour. 
Insoluble in water; soluble in Uquỉd paratSn; slightly solubỉe 
in  cottonseed oil and in ethyl acetate. Store in airtìght 
containers.

Sorbitan o leate (BAN,rtNNi

Ị^ ^ C a u iu m i m vicaaiur 'Jviuiu»Tí'ifM M ir7^Jv:iawcw|4ự:'.
^ ^ t í l Ậ õ ^ ọ ị é ả t e ^  'S ò r b tó i ĩ^ n ô t í t e a t e v i p ỉ É Ạ í ^  
3 r ệ ^ f â è - í ^ S ẻ f b i t á n ; o l e a t O : d e ; 'S o r t í i t a n i ó l e ;as;- 
^  ■ ^ ^ c tíế a ỹ S o rB Ì ta b o  o l e a ^  fe ± )ita n o lea t: SÌ3FbÌT:

Pharmocopoeios. In Eưr. (see p. vii). Also in USNF.

Ph. Eur. 8 : (Soibitan Oleate). A mixture usually obtaỉned by 
esterihcation oỉ 1 mole oỉ sorbitoỊ and its mono- and dl- 
anhydddes per mole of oleic add. A suitable antoxidant may 
be ádded. A brownish-yeflow viscous liqúid. Relative 
density about 0.99. Practìcally insoluble but dispersible ỉn 
waten mỉsdble with alcohol; solúble in ỉatty oils produđng 
a hazy solutiòn. Protect from llghL 
USNF 31: (Sorbitan Monooleate). A partial oleate ester oi 
sorbitol and its mono- and dl-anhydxides. A ye!low to 
amber-coloured, vỉscous, oily liquid with a bland 
characteristìc odour. Insoluble ìn water and in propylene 
gỉycoh mỉsdble with mineral and vegetable oils. Store in 
ahtight containen.

S o rb ita n  P q lm ita te  /BAN, riNNi
sốTẺÍtắnr

*feìâ^ò^ỉẶta^nĩ2|õ^ìta^|ĩônõtìẹx3deeanốatèr'íorlj'K 
políỉl^^ầÌỈỆ^tểỂầ^ỉS^ỉtạỂ-PáìrnltáỊedềĩISòitiitár^' 
^ ] i ^ ^ ? d ề ?5QrS^lsKii^fâs;"Ì:Sort)ttanmon"opalfnitat;- 
%3ử â^ ^ ĩrá ìẫẽ iỉ?S o rB itan p a 1m%tH Sorbitan-palriỉítát;' 
‘,^Siratệp3Ìpỉtẳ^cậ>ỗ^rtậ/n2ừtbMÍraTr ■ ; .
€23Íií^^ftroxỢinltẾÌ.. : ~ j?  " 2_
a sị-Ỉ6 2 6 ẻŨ -9 ~  .
Pharmocopoeias. In Eur. (see p. vii). Also in USNE.
Ph. Eur. 8 : (Sorbitan Palmitate). A mixture oí the partial 
esters of sorbitol and its mono- and di-anhydrides with 
palmitic add. A yellowish or yellow povvder, waxy Qakes, or 
hard masses. M.p. 44 degrees to 51 degrees. Practically 
insoluble in waten slightly soluble in alcohol; soluble in 
latty oils. Protect from ỉight.
USNP 31: (Sorbitan Monopalmitate). A partial ester of 
sorbitol and its mono- and di-anhydrỉdes vvith paỊmitic add. 
A cream-coloured, waxy solid vvith a ỉaint íatty odour. 
Insoỉuble in watec soluble in wann dehydrated alcohol; 
soluble with haze in warm liquid paraí&n and in warm 
aradiiỉ oiL

SorbHon Sẹsquioleate (BAN, USAN, rtNNỊ
ịệỉựỂ^tèècế; sbĩèịtan .mộnoiS^adecenoate. and soibitan 
dM tpèfà^ẹM TOá^jS^tóệatóVdẹ; k)rbìtánr Sọrbitaanir 
•k^Đ letàttí; ^rbltan, ỉesquiơléate de; Sõrbitán, sèsquio- 
1é,ajo' ;d^ .SọrtSỊtariị Sesqúioleas; Sorbitano séskviolếatais; 
.SọroịặpMskvỉofep!:SòrbÌtan-seslcvioleát; Sotbítansesquio- 
ilèãtĩ^ỉl^n^ÈẹsástóíeáỂCĐpÕMráHa CecKBnónéãr' 
CaỉHgPtsíapproximate)' ”  -1  - .
£ / £ — 8007-43-0. .
' u m — 0 W 8 m w 5 A - - J-

PharmacopoekK. In Eur. (see p. vii) and Jpn. Also in USNF. 
Ph. Eur. 8 : (Sorbitan Sesquioleate). A mixture usuaDy 
obtained by esteriScation oỉ 2  moles of sorbitol and its 
mono-and di-anhydrides per 3 moles of oleic add. A suitable 
antoxidant may be added. Relative density about 0.99. A 
pale yeDow or slỉghtly brownish-yellow paste, which 
becomes a viscous, oíly, brownish-yellow liquid at about 25 
degrees. Dispersỉble in vraten slightly soluble in dehydrated 
alcohol: soluble in ỉatty oils. Protect bom light.
USNP 31: (Soihitan Sesquioleate). A partial oleate ester of 
sorbitol and its mono- and di-anhydrides. A yellovv to 
amber-coloured, oily viscous liquid. Insoluble in vvater and 
in propylene glycol' soluble in alcobol, in isopropyl alcohoL 
in cononseed oil, and in liquid paraỉSn. Store in aiĩtight 
containers.

Sorbhan Stearate (BAN, riNNi 
E49T: Estearato de sorbitán; Monoestearato de sorbítán; 
Sotbitaaniạearaattì; Sorbitán, estearato de; Sorbitan Mono- 
o t ìẹ o n ò a t e  Sòrbitìn Monostearaie' (USAN); Sọrbhãn, 
^àrate^'de;;Sorbitáni-Stearas;'Sorbítahrnonósteạrat 
^rbịtano'')tearatas; Sorbitanstếarãt; Sorbịtarv-stearát; Sroitìh- 
ứn32XẹáTỏt CópẼMĩBHà CTeapáĩ. ’ ■ ■
CMH4606'(apFÓ»nnate) ■ : . .
Ởứ — Ỉ338r41r&. Vv/rậ-.: ;

'  - . " •

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8 : (Sorbitan Stearate). A rnixime oi the partial 
esters oỉ sorbitol and its mono- and di-anhydrides with 
stearic add. A pale yeDow, waxy solid. M.p. 50 degrees to 5 5 
degrees. Practicaỉly insoluble but dispersỉble in vvater; 
slightly soluble in alcohoL Protect from light.
USNP 31: (Soibitan Monostearate). A partiaỉ ester of 
sorbitol and its mono- and di-anhydrides with stearic acid. A 
cream-coloured to tan, hard, waxy solỉd with a bland odour. 
Insohible in cold water and in acetone; dispersible in warm 
water soluble, with haze, above 50 degrees in ethyl acetate 
and in liquid p a ra f fin .

Pharmacopoâcts. In Eur. (see p. vii). Also in USNĨ.
Ph. Eur. 8 : (Sorbitan Trioleate). A mixture usually obtained 
by esteriBcaõon of 1 mole of sorbitol and its mono- and di' 
anhydrides per 3 moles oỉ oleic add. A suitable antoxidant 
may be added. A pale yellow, Ught yellovdsh or brown solid 
which becomes a brownish-yeĩlow, vìscous, oily lỉquỉd at 
about 25 đegrees. Relatíve denáty about 0.98. Practically 
insoluble but dispersible ỉn water, slighứy solubỉe in alcohol; 
soluble in íatty Qils. Ptotea to m  light.
tJSNF 31: (SotbitanTiioleate). A tri-ester of sorbitol and its 
mono- and di-anhydrides with oleic add. A yellovv to 
amber-coloured. oily liquid. Insoluble in water, in ethylene 
glycoL and in propylene glycol; soluble Ũ1 alcohol, in 
isopropyl alcohol, in methyl aỉcohol, in maize oil, in 
cottonseed oil, and in liquid paraíũn. Store in ainight 
containers.

Sorbhon Tristẹạralẹ ÍẸAN. USAN, liNN)
E492r sóíbitáa ỡiestearatoller Sorbitan TrHxtàdécãnoâte; 
Sorhten^trìstéarated^SọrbitaoiTristearas.TríẹstearatỔde

‘;^ Ị j^ ^ ! i Ì ỉb |^ K T a i^ it ị^ io ie a p a T . ' - r ? r .£
C60HnA,(appraximate) - ---«
CAS —-26658-19-5: •' : '■ '"'■■■• 1 • '
ỤNII:—- 6 L U M 6 9 6 8 Ỉ ' ^

Descriptíon. A mixture of the partỉa) tri-esters of sorbito) 
and its mono- and di-anhydrides with stearíc add.

Uses
Soibitan esten are polyalcohol ester nonionic suríactants 
(p. 2164.2). They are lipophilìc and are used as emulsỉíying 
ágents in thè preparatíon oí emuỉsions, creams, and 
ointments for phannaceuúcal and cosmetic use. v/hen used 
alone they prõduce stable water-in-oiI emulsions but they 
are hequently used with a polysorbate in varying 
proportions to produce water-in-oil or oil-in-water 
emulsions or CTeams with a variery oỉ diSerent textures 
and consistendes. Sorbitan ésters are also used as 
emulsihers and stabilisers in ỉood.

Adverse Effeớs
There have been occasional reports of hypersensitive skin 
reactions after the topical applicatìon of creams containing 
sorbitan esters.

Hypersenshivity. Reíerences.
1. Rnn OA. Porsyih A. Coniaa dennatỉỉis due 10 sorbtun monoUurate. 

Cđtứaữ Dermđữtis 1975; Ỉỉ 318.
2. HamnukscU M. <rtf/.Aflergy to ingredients of vehìcỉes. Contođ Dermatìtít 

197^2:105-10.
3. Austsd J. Alỉergic ạm uci dernu ito  10  sortíiun monooleate [Spềĩì 80). 

Contaứ Demaùtà 1982; 8:426-7.
4. Boyỉe J. Kennedy c r c  C onua u nì ca ria and densatitỉs to Aỉphaderm. 

Cữntoữ Ịkrmaàtit 1984: 10; 178.
5. Hardy MP. Maibadi Hl. Contaa urticaría syndromc ỉrơm sorbitan 

sesquioỉeỉỉe ỈD » conícosteroid ohnment ConUKt Dcrm*om 1995: 52: 
114.

6. Wakelỉn SH. a  ai, Sorbitan mono-oỉeate: » potcnúai allergen ìn pasie 
bandages. Co/tíđơ Dcrmđtiĩừ 1996; 55: 377.

7. de vmrd-van der spek FB. ti aỉ. AHergic eomaa dermatltìs to sorblun 
sesquỉoleste in Adaptíc vvound dressing. Omtđơ Dematítà 2007; 57 :54-  
6.

8. Aarcb A, Scheínman PL. Sorbtttn sesquioỉeaie, a common emuỉtíĐer in 
topical cortícosteroids. is an ỉmporunt co n u a allergen. Dermatitừ 2008; 
1*  323-7.

9. Asarch A. Scbeinman PU Soĩbian sesquỉtdeaỉe: an energlng contaữ 
aneĩgen. Denttãtìtií 2008: 19:339-41.

10. Castanedo*Tardan MP. Jacob SE. ADergỉc contaa dennatỉtỉs to sorbitan 
sesquioieate in điildren. Cơntaa Dermatitís 2008; 58:171-2.

Squalane
Cosbịot ^ècảhydrósqụạleọẹ; EscualanJ: PeẲjdrpescuar, 
lẹno;,_Perhỵdrosquạlènẹ;^Sjwalaanị;..5lwạlan;^-;Skvalanas;’ 
SỈcvvaỊab;Sptnacane:^ualan;'5qualanuiĩgJzl^láCKJCj®anạíí‘ 
2,6,10,15,19^3-He!3methyltetracosạnẹ.
Q0H6y=4228-. ■. , x,v; -  -
C4S ~  ĩ  Ìb0h3 (ýụalahe);: ĩỉ-ì-Ò2r4:(ỹqưaíené/.~ '■
UNlí—r GW89575KF9. ■ :

Pharmacopoeias. In Eur. (see p. vii). Aiso in USNF.
Ph. Eur. 8: (Squalane). A dear, colourless, oily liquid. 
Relatíve density about 0.815. It may be oỉ vegetable 
(unsaponihable maner of olive oil) or animal (shark lỉver 
oil) origm. PractìcaUy insoluble in water and in alcohol;

The Symbol t  denotes a preparation no longer acúvely marketed
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íreely soluble in acetone and in cydohexane; misdbỉe with 
most fats and oils.
USNF 31: (Squalane). Asaturatedhydrocaibon obtainedby 
hydrogenation oí squalene, an aỉỉphatic triterpene 
occuning in some fish oils. It is a colouriess, almost 
odourless, transparent oil. Insoluble in waten very slightly 
soluble in dehydrated alcohol; mistíble with chlorotorm and 
with ethen slighcly soluble in acetone. Store in airtight 
containers.

Pmỉile
Squalane is a satuiated derivative of squalene, a constitucnt 
oí human sebum. It is mistible vvith human scbum and is 
included in topical preparations to increase skin perme- 
ability. It iỉ also used as an emolỉient. Squalene is used 
similariy and has also been induded in nuuitional 
supplements for its supposed antoxidant eSect. It is also 
used as an adjuvant in vacdnes.

Adverse effects of squalene. There has been concem1 
about the potential advene ettects of squalene used as an 
adjuvant in vacdnes. which some have attempted to link 
to the development oí Gulf War syndrome after the detec- 
tion of and-squalene antibodies in vacdnees with this 
condition. However, it has been poỉnted out that in Eaa 
these patients had not been given squalene-contaũũng 
vacđnes, Chat squalene is a normal produa of hepatic 
metabolism. and that antíbodies to squalene develop in 
most aduits regardless of whether they receive such vac- 
đnes.

1. WHO Global Advữory Commíttee on Vacdne Satety. Squilene-based 
ếdjuvanrs in vactínes (revỉewed 03/12/08). Avaiỉible a t  http://www. 
who.ioi/vacdne.safety/topics/adjuvants/squaicne/quesYions.and. 
answers/en/ (accessed 12/04/11)

P rep ara tío n s

Propriatary Praporations (details are given in Volume B)

Muki-ingrcdient Praporotions. Otũf. Hf£adar H; Fr.: Ttioptec 
Hong Kong: Phyáogel; Tocovid; Inảũr. Arịet; Elure; Hidrate: 
Humidus; Israel: GeanEars; Ital.: Babygella; Malaysúr. 0'Yes; 
Tocovid Suprabio vvith DHA; Tocovid Sưprabio; Phiỉipp.: Clea- 
nEars; Tocovid Suprabio; PorL: Creme Laser Hidrantet; singa
pore: Tocovid; USA: Mimyxt.

Stearic Acid
Acide stéarique; Addo Esteárico; Addo stearico; Addum 
stearicum; Esteárico,áddo; Kvvas stearoyvy: Kwas stearynovvy; 
Kyselina stearová; Octadecanòic Add; Steariínihappo; Stearik 
asit Stearinezuur; Stearino rũgỉtis; Stearinsâure; Stearinsyra; 
Stearĩnskãbe; Sztearinsav; CreapMHOBa KncennHa; Creap- 
MHoean KncnoTa.
CAS —  57-11-4 (steark acid); 57-10-3 (palmitìc add).
UNII —  4ELV7Zẻ5AP.

NOTE. Stearic add is sometimes incorrectly called 'stearine' in 
commerce.
Pharmacopoeias. In Chín., Eur. (see p. vii), and Jpn. Also in 
USNF.
USNF also indudes a puriũed íonn.
Ph. Eur. 8 : (Stearic Add). It is obtained hom fat or oils hom 
a vegetable or animal source and is a mixture consisúng 
mainly of stearic add (C|»Hj4 0 2 = 284.5) and palmitic add. 
Stearic Add 30 contains 40 to 60% stearíc add. the sum of 
the contents of stearic and palmitic addỉ being a minimum 
90%. Stearic Add 70 contains 60 to 80% stearic add, the 
sum of the contents of stearic and palmitic adds being a 
minimum 90%. Stearíc Add 93 contains a minimum oỉ 
90% stearìc add. the sum of the contents of stearic and 
palmitic adds being a minimum 96%. White or almost 
vvhite, waxy. Ilaky crystals, white or almost white. hard 
masses, or a white or yellowish-white povvder. Practically 
insoluble in waten soluble in alcohol and in Petroleum spirit 
(50 degrees to 70 degrees).
USNF 31: (Steaxic Add). A mixture oí stearic add and 
palmitic add, the content of stearic add being not less than 
40%, and the sum of the two not less than 90%. Hard, white 
or íaintly yelỉowiỉh, somewhat glossy and crystalline solid. 
or white or yellowish-white powder, vvith a slight odour, 
suggesting tallovy. Practically insoluble in water: soluble in 
aỉcohol; heely soluble in chlorotorm and in ether.
USNF 31: (PuriSed Stearic Add). It contains not less than 
90% stearic add and not less than 96% of stearic and 
palmitic adds. Congealỉng point 6 6  degrees to 69 degrees.

Pro/í/e
Stearic add is used as a lubricant in makihg tablets and 
capsules. It is also used as an emulsifying and solubilising 
agenL

Stearyi Alcohol
Alcohol esteardlco; AÍcohol octadedllco; Alcohol Stearyllcus; 
Alcool Stéaiyỉique; Alkohol stearylowy; 1-Octadecanol; 
Octadecan-1-ól; Octadecyl Alcohól; Stearìlo alkoholis; 
Stearilspirts; Steaiylalkohol; Stéatylique, alcool; Stearyylialk- 
oholi;'5ztearll-alkohol; CreapnnoebM Cnnpr.
CtaHjeO=2705  

■CAS — 112-92-5.
UNII — 2KR89HH1Y.

Phormacopoeias. In Eur. (see p. vii) and Jpn. Also in USNF. 
Ph. Eur. 8 : (Stearyl Alcohol). A mixture of solid alcohols; it 
contains not less than 95.0% of stearyl aicohol. vvhite or 
almost vvhite, unctuous tlakes, granules, or mass. M.p. 57 
degrees to 60 degrees. Practicaỉly insoluble in vvaten soluble 
in alcobol. vvhen melted, it is misdble vvith íatty oils, with 
liquid paraffin, and with melted wool £at.
USNF 31: (Stearyl Alcohol). It contains not less than 90% of 
stearyl alcohol the remainder consiỉting chieỉly oí related 
alcohols. White unctuous Qakes or granules with a laint 
characteristic odour. M.p. 55 degrees to 60 degrees. 
Insoluble in vvaten soluble in alcohol and in ether.

Uses
Stearyl alcohol is used to thịcken topicai and vaginal 
oinunentỉ and aeams, and to increase their water-holding 
capadty; ít has emoUient and weak emulsitying properties. 
Stearyi alcohol is also used in oral solid dosage (otms. 
induding modíhed-release preparatíons.

Adverse Eỉĩeds
Stearyl alcohol has been reported to cause hypersensitivity.

Hypersensỉtivity. Stearyl alcohol is usually considered to 
have a Iow potendal for sensitísadon although there have 
been isolated case reports of contact dermatìás hom its 
use in topical Products. 1'1

1. Black s .  Conuct dermaòtís ừom stearyl alcohol ỉn Metosyn 
(Đuoónonide) cream. Cơntaa DtrnđtUU 1973; lỉ 125.

2. de Berker D .ttềL  Conuct sensidvíty to the stearyl alcohoỉ ỉn Eỉủdx™ 
creun (ỉ-duorouradỉ). Cortíacị Drrmatừà 1992; 26: 138.

3. TesudUn PD, Kỉng CM. Aỉlerglc c o n n a  dennatỉtis ửom ỉtearyl akobol 
In EỉucQx™ aeam. ủm ỉaa Dermđtitis 2001; 45: 313-14.

P repara tions

Propriakry Preparoriotu (detailỉ are given in Volume B)

Single ingrađenl Prbparotions. USA: SFC Lotíonf.

Muhi ingrgđant Prepcroliom. Arg.: Caient.

Stevioside
Esteviósido; Eụpatorin; Rebaudin; Stesdn; Steviòsid; Stẻyio- 
side; Steviosin; Ste\Áozid; Stevioádas; Sztevioád; C7eBM03v(A. 
(4a)-(ì-o-Glucopýranosyl >3-[(2-0-P-o-g!ucopyranosyl-p-o- 
glucopyranosyhoxylkaur-1 8-oate.
CjaHjoOi8=304.9 ^  - . . .  - V :
CAS — 57817-89-7.
UNII — ƠTON5MXJ9P.

Pharmacopoeias. In Chín.

ProỊịỊe
Stevioside is a glycoside extracted hom the leaves of yerba 
dulce, Stevia rebaudiana (Compositae). It has about 300 
times the stveemess of sucrose and has been used as a 
sweetening agent in toodỉ. Both the related glycoside 
rebaudioside A (rebiana), and an extract of the leaves oỉ 
Stevùt nbaudũtna, which contaỉns these and other glyco- 
sides, have been used súnilarly. The use of stevioside or 
stevũ leaves as a srveetener has been banned in some 
countnes due to concems about genotoxidty and possible 
eữects on lernlity.
Relerences.

1. Geuns JM. Steviosỉde. Phytúckemàtry 2003; 64: 913-21.
2. Whcder KetứL Pharmacolcinetics ot rebaudioridc A and stevioôde aíier 

singỉe ocal doses ỈA beaỉthy men. Pooắ Chem Taodeoi 2008; 44 (suppl 7): 
S54-S60.

3. Brasỉck DJ. A aitíeaỉ revỉew of the genetỉc unddty ơf steviol and steviol 
glycoskks. F90ắ Om* Taxkoi 2008; 44 (suppỉ 7); S83-S9Ỉ.

4. Chatsudthlpong V. Muanpnsat c. Stevioẽỉde and related compounds; 
thenpeutic beneBo beyond siveetncsỉ. Phđrmacữi Ther 2009; 121: 41- 
54.

Hyperlension. The antihypertenỉive actíon of stevioside 
has been investigated. An oral dose oỉ 250 mg three times 
daily was íound to lovver blood pressure in patients vvith 
mild to moderate hypenension, 1 and 500 mg three times 
daily decreased blood pressure and the inddence of left 
ventricular hypertrophy in patients with mild hyper- 
tension.1 There appeared to be no dinicaUy signihcant

effects on blood pressure in a study in nonnotensive 
patiẽnts given rebaudioside A 1 g daily in divided doses.1

1. Chan p. rt ai. A doublc-bỉind placdxxouroDed study oi the 
ettecdveness and tolerabillty oi oral stevioslde in human hypenendon 
»  J Om Mumnaal 2000: 50:215-20.

2. Hsieh M-H. tt  al. BIBcacy and tolerabillty of oral ỉtevioside in padents 
irhh mild esendal hypertension: a mo-year. randomỉaed. placébo 
conoolled study. CÍŨT Tktr 2003; 25: 2757-2508.

3. Maid KC tl ai. The hemodynamic etteca of rebaudiodde A in heilthy 
adula with normal and lonr-normal blood pressure. ĩaad Chat ĩià a l 
2008 ; (suppl 7); S 4 0 -S 4 8 .

P rep ara tio n s

Proprietey Preparalions (decails are given in Volume B)
Sngếe ingrednnt Preparqtions. Arg.: Eco-Swett Edulsan; Natur- 
al Sweec Stevia Dulri.
Mu bi ingradìant prnparatíons. AustraL: Fe-Max; Chữe: Nature 
Complèx Redua-Te; Ukr.: SadiQt (CaOTỘMT).

SuccinicAcid
Acide succinique; Acido succinico; Ácido suctínico; Amber 
Add; Bamsteenzuur; Bămstenssyra; Bernsteinsăure; Boros- 
tyánkósav; Dihydroíumaric Acid; Dántarskábe; ■ E363- 
Ethylenesuccinic Acid; Kwas bursztynowy; Kysellna jantarovâ- 
Meripihkahappo: Ravsyre; RHTapHaa Knaiora; HmapHa 
KMcenMHa. ■ •’ 1
Butanedioic acid.
C,Hs0 4= 118.1 
CÀS— 110-15-6.
UNII — A86MNQ6J6L

Pharmacopoeias. In USNF.
USNF 31: (Succinic Acid). White, odourless crystals. 
Soluble in water, in alcohol, and in glycerol; heely soluble 
'U1 boiling water.

ProAVe
Sucdnic add is a naturally occurring organic add used as a 
ỉood addióve (as is its sodium salt, p. 2620.1) and as a 
buííering agent in pharmaceuticals. It is also used as an 
intermediate in many industrỉal processes.

P rep ara tío n s

Proprietary PreparaHons (details are given in Volume B)
MuM-ingradient Preporotions. Arg.: XLS; Rus.: CytoBavin 
(UKTOỘnasHH); Limontar (EHMOHTAP); Remaxol (PeMatcoa); 
Ukr.: CytoAavin (IlHToệnaaHH); USA: VitaMed MD Iron 21/7.
Usad as an adịunct int. Arg.: Ferdromaco; Fr.: fao(er IndUr. 
Hematrine; USA: Chromagen FA' Chromagen Forte; Cbroma- 
gent: Multigen; Nderex; Replivat; Trimagent; Viugen 
Ădvance.
HomoMpolhk Prsparcriions. Canaã.: Ubicoenzyme; Ger.: Zltro- 
nensaurezyklus-H<rcL

Sucrose Esters
E473 (sucrose esters of íatty acids); Sacarosa, ésteres de;, 
Sacchari monopalmitas (sucrose monopalmitatẹ); Sacchari 
monostearas (suơose monostearate); Saccharose, imõnĐr’ 
palmitate de (sucrose monopalmitate); Saccharose, mono-. 
stéarate de (sucrose monostearate); Suơoéstẻres; 3(ịití|?w: 
Caxapo3H. ,

Pharmacopoeias. Eur. (p. vii) and USNF indude the 
palmitate and stearate esters.
Ph. Bur. 8 : (Sucrose Monopalmitate). A mixmre of sucrose 
monoesten. mainly sucrose monopalmitate, obtained by 
transesterihcation of palmitic aãd methyl esters of vegetable 
origin with sucrose. It contaíns 55.0% monoesters, a 
maximum 40.0% diesters, and a maximum of 20.0% for the 
sum of triesters and polyesters. A white or almost vỵhite, 
unctuous powder. Very slightly soluble in waten sparingíy 
soluble in alcohol. Protea hom humidity.
Ph. Eur. 8 : (Sucrose Stearate). A mixture oí sucrose esteri 
mainly sucrose stearate, obtained by transesteiiScation 01 
stearic add methyl esters oí vegetable origin with sucro^. 
Sucrose stearate type I contains a minimum 50 .0 % 
monoesters. a maximum 40.0% diesters, andamaximum 01 
25.0% for the sum of triesters and polyesters. Sucrose 
stearate type n  contains 20.0 to 45.0% monoesters, yo.o to 
40.0% diesters, and a maximum of 30.0% for the sum 0  
triesters and polyesters. Sucrose stearate type in  contains 
15.0 to 25.0% monoesters, 30.0 to 45.0% díẽsters, and 35.0 
to 50.0% for the sum oí triesters and polyesteis. A whitt or 
almost white, unctuous powder. Very slightly soluble m 
waten sparingly soluble in alcohol. Protect hom humidity- 
USNF 31: (Sucrose Palmitate). A mixture of rnObM* 
monoesteis, mainly sucrose monopalmitate, obtained by 
transesteriScation of palmitic add methyl esteis of vegetab e 
origin with sucrose. It contains a minimum of 55.0

All cross-reíerences reíer to entries in Volume A
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monoesters, a maYimnm 40.0% diesters, and a maxtmum 
20.0% for the sum oỉ triesters and polyesteis. A white or 
ahnost white, unctuous powder. Veiy slightly soluble ta 
watei; spaitagly soluble ta  alcohoL Prõtect frọm humidity. 
USNF 31: (Sucrose Stearate). A mixture of sucrose esters, 
mataly sucrose stearate, obtataed by transesterification nỉ 
stearic aidd methyl esters oí vegetáble origta vvith sucrose. 
Sucrose stearate type I contatas a minimum 50.0% 
monoesters, a nm im nm  40.0% diesters, and a maxhnum oí  
25.0% íor the sum oỉ niesteis and polyestexs. Sucrose 
stearate type ư  contatas 20.0 to 45.0% monoesters, 30.0 to 
40.0% dièsters, and a maximum oỉ 30.0% ỉor the sum oỉ 
triesteis and polyesters. A whỉte or ahnost white, unctiious 
pow da. Verý slỉghtly soluble ta  waten spartagly soluble ta 
aỉcohoL Protect fiom humiđity.

Ề ^ S Í ^ l Ị h S ^ S Ị Ĩ ^ Ị ^ ẽ  * & & & & * $ & ■
- í  v . t  s r H ^ - c c ’!,y & & i í f 3 í ỉ  

i ^ ^ i u ^ v ẹ r ^ Ị p x y ^ ^ s u l p n o o a t o p K e n y í ạ t ^ n a R b Ị h ^  
t ^ te ấ S u Ị i p h o n a t ậ .  i ị i ^ s  ■ K p ị ig  ' . .  ì y i X  ì " 1"  ■>«

_ - w - ĩ ậ
ềẮSl- :2ĩ83-9Ũ)
&Ũ!Ểz H77VB93A8.~

Uses
Sunset yelkw FCF is a synthetic azo dye used as a colouring 
agent in íoods, medictaes, and cosmetìcs. Sensitivity 
reactìons have been reported.

Adverse Effeds

P rò Ị}!ý  .
Sucxose esters are polyalcohol ester nonionic surỉactants 
(p. 2164.2) producedby esteriBcation oi 1 ormore hydroxyl 
groups ta suaose with a fatty add iuch as stearic or palmitic 
add. Commerdal sucrose csters are mixtures of the mono-, 
di-, and tri-esters oỉ palmitíc and steaiỉc adds wìth suarose; 
various grades are avaỉlable. Suaose esters are used as 
disperstag, emulsiỉying, and stabilistag agents ta ỉood and 
cosmetic prepaiatỉons.

Pharmacopoeias. ta  USNP.
USNF 31: (Sucrose Octaacetate). A white, practícaOy 
odourìess, hygroscopic powda. M.p. not low « than 78 
degrees. Sotable 1 ta 1100 oí water, 1 ta 11 oỉ alcohol 1 in 
0.3 oỉ acetone, 1 ta 0.5 of toluene, and 1 in 0.6 oỉbenzene; 
very soluble ta  chloroíotm and in methyl alcohol; soluble in 
ether. Store ta  airtight contataeis.

Proíile
Sucrose octa-acetate is an intensely bitter substance that has 
been used as an alcohol denaturant. It is also tacoiporated 
tato preparatìons tatended to deter nail biting.

P r e p a r a t i o n s

Praprietary Preporohons (details are given ta Volume B)
Sãitfle ingređent Preporotions. S p a in : Morde Xf: S w itz.: Bite-X.

Sulfated Castor Oil
^ ẹ f^ ^ ẽ * íẩ iS ;ã jlfe ta d o i;Ó Ì. Riạrv Sulphat; óỉeum  RR3nỊ‘ 
íS ã Ị^ ạ | iạ i^ ạ J ’Ọil).SLỊlfònat^ GástOT'0% Suìphated Castór. 
ỉỌSÌ-riirl^teđií^teÀniẽapiiHOBoe Maeno; Cy/ibỘMpoaaHHoe 
KácSspỠBog Mâciĩo'

'Ọ ữ ^ .ẹ o tữ -3 3 -3 1 "

Cordnogenicity. Although some evidence of cardnogeni- 
dty was tound ta carly animal studies subsequent work 
ỉailed to conSrm these ẵndings and in the UK sunset yel- 
low FCF is considered suitable íor use as a ỉood colour.1

1. MAPF. Pood advlsory canuninee Bnal report on the revicv. ai the 
colotning matter in foód regulations 1973. TáAC ItĩĩH . London. HMSO, 
1987.

Hypersenshivity. Hypexsensitìvity reactions tadudtag 
scvere abdomtaal Õãmps,1 Quincke's oedema.2' and a 
severe skta reaction1 have. been recorded ta tadỉvidual 
padents receiving medication that was coloured with sun- 
iet yellow FCF.

1. Gross PA. ứ  al. Addỉtỉve aHergy: aQergic gastrocmeiitis due to yeHow dyc 
»6. Atm Initm  iầtd 1989; l ĩ l :  87-8

2. Lévcsque H, ff đi. Reporting ađvene drug reactỉons by proprietary nime.
Lanoứ l 991; 338: 393.

3. Rogkakou Aa tíứ i Severe skia reaction đue ỈO exđpients oi an oraỉ ỉroa 
ưeãunenL Aỉlergy 2007; 62ĩ 334-5.

Tamarind Polyose
E41T; TaníánndiGum: Tarnánnd Gum XylógỉucanrTamarind;: 
.temel GìímĩrTamarind.Seed Polysacchandẽ;,TSP.. ■:. '-y. - 
CAS-Í3938&78-1 > -

Nom The code E411 has been used for both tamannd seed 
ũour and oat gum. The name Glyloid has been used as a 
trade maik for tamaiind polyose.

Pnoft7ẹ
Tamarínd polyose is a polysacchaiide extraaed hom the 
seed kemel of the tamartad ơee. Tamarindus átdica (see 
p. 1892.2). It is used as a gelltag and thidcening agent ta 
foods and cosmetics. and tadustrially ta the manuỉacture of 
textiles, papa, and gums. Pharmaceutically it has also been 
used as a tablet b tada  and as a component oỉ modihed- 
release tablets and mucoadhesive prepatadons. Tamartad 
polyose is aỉso used ta ophthalmic Solutions ỉor dry eye, and 
has been tried ta ỉonnulations for prolonged ocular drug 
release.
References.

1. Rolando M. Vaỉenu c  Bstablỉsbỉng tbc tolenbỉ&ty and perỉonnance of 
umarìnd seed polysaccbaiỉde (TSP) ỉn treatỉnị dry eye syndrome: 
restdts of a Hinipai stuđy. BMC Ophihaỉmol 2007; 7: 5. 

z  Kumar cs, Bbatttcharya s. Tamarind seed: propertỉes, Processing and 
utỉlìxatíon. Crừ Rev Food Sd Nutr 2008: 48: 1-20.

3. Gupta V, et ữỉ. Tamarỉnd kemel gum: an opcomỉng natoral 
polysacchande. Syst Rev Pharm 2010; 1: 50-54.

Proỉile
Suỉíáted castor oil is a sulỉated oil anionỉc suríactant 
(p. 2164.1) made by ưeating castor oil (p. 2472.1) V9ith 
sulĩuiic add then neutralising with sodium hydroxide. One 
oí its maln constiruents is the sodium salt of sulíated 
riánoleic add. It is a detergent and wetting agent and has 
been used as a skin deanser and emulsiíìen it also has 
indusưial and cosmctìc applicadons.

Sulỉated hydrogenated castor oil (hydroxystearta sulỉate) 
has been used ta the manuíacture oi hydrophilic otatment 
bases and o th a  emulsions.

O th a  castor ofl derivatives that have be en used as 
anioiúc suiỉactants indude sodium ridnoleate and potas- 
sỉum iidnoleate, which are alkali-metal soaps, and zinc 
ridnoleate (p. 2650.2), a metal soap.

P r e p a r o t i o n s

Propriotary Preporations (detaOs are given ta Volume B)
Stngle ingredhnt Preporotkmĩ. Aíex: Dermac.

P repara tíons
Proprietary Prepamhons (detaiis are given in Volume B)
Single-ingredient PreporoHons. AustraL: Vistae Protessionalt; 
Viáne Tứed Eyest: Ger.: Visine Intensiv; Visine Mude; ItaL: 
Visine tatensivet: Visine Tĩred Eyes+.
Mubi-ingrec£ent Preporotions. ƯJC Rohto Dry Eye Relieí.

Tartraxine
'Q .PÕbd Ỹeirovỵ 4; cốrour índéx N a 19140; Ẻ lộ i  ,FD. iỉt c  
ỵellòyỵs N ár ;5; Jaune Tartriqpe; Tạrtradna; Tarơasiia- 
Tarẹratsiinĩ; Tartrâận, Tartrãana;-fartraanàs; Tartrazol Ỵellovyỉ 
Tartra^na;Taprpa3MHí; •. ;;•(
it. conslsts máỊnly of ơisodium- 5-hydroxy-1 -{4-sulphonatOr 
;phenylH-(4^uiphonatophenyrazo)pyrazole-3orboxyiate.’ ' ! 
;GỈ6H9N«Na3O^Sf=534.4 . .

-■ ■ tị
VNII;^ỢS3WB2F1M. • ■

the aggravation oỉ hyperactỉve behaviour ta children, as 
discussed under Coỉouttag Agents, p. 2163.2.

Hypersensítivily; There háve been many reports oỉ reac- 
tíõns to taitradne taduđtag angioedema. asthma, uitl- 
caria, and anaphylactic shodt. sõme of the repoits have 
dealt with aoss-sensitivity, espedaUy with aspirin, 
although the connectlon with ùplrta has been ques- 
tíoned. 1 A suggested taddence2 oỉ tartradne sensitivity is 
1 ta 10000. The meehanisrii oỉ the reactions may not 
necessarily be immunological.3

■ta conádering the teports oí tarưaztae senátivity or 
tatolerance the Food Advisory Commỉttee ta the UK1 
reported that slmQar evidence oỉ tatolerance might well be 
obtataed tor a vaiỉety oỉ natuial íood tagredients ư as many 
studỉes V9ere condũcted ort them as on taitradne. The 
Committee consídered that tamaztae posed no more 
problems than o th a  colouts ot food tagredients and 
recommended that the conttaued use oỉ tartranne ta íood 
was acceptable. However, use oỉ tartraztae ta medỉdnes 
appeais to be dimtaishtag.

A systemadc revievv4 noted that there was no evidence 
that tartranne makes asthma worse, nor did avoidtag it 
make asthma any better.

1. MAFP. Pood advỉsory committee: ãỉìaỉ repon OD the revỉew of the 
colouiing matter ỉn foõd reguỉatỉons 1973. ĩdAƠREP/4. London: HMSO, 
1987.

2. Anonymous. Tartrazỉne: a yeQow hnard. Dru$ Ther Buỉl 1980; 18:53-5.
3. Murdoch 8D, et đi. Thrtnxỉne induoĩd hỉsramỉne release ỉn vtvo ỉn 

normaỉ soldects. J Ề CoB Phỵsiãans land 1987; 21:257-41.
4. Ardera K. Ram PSP. Taxtrazỉne excỉusỉon ỉor aỉỉergic asihma. Avaỉỉabỉe 

hì The Codnane Database oỉ Systematỉc Revievvs: ỉssue 4. Chichester. 
John WQey; 2001 (accessed 18/04/07).

P repara tíons
Propriahtry PreporoBons (details are given ta Volume B) 

MuhWngrecfient Preporolĩons. Pr.: Vitícolor.

Tetrachloroethane
ÍỊfeelylene iĩetrâchloridể;: Tetraciildroetan; • Tetracĩoroetanò;: 
^ tiãâ(m e& nơr'sim ỉt!fí»!, -Teoaclorijro';'''dét-'ãcédleno(:' 
■TerpaxnopaĩãH.1 ■ -
-Tvl-23-TetrachrõroethãnaJ — r ■■■■•■■ ■ -ọ/
G2HÂ=1Ổ7S ' • ,r
ÓÃS;-Ị-79-3+S:'
Description. Tetradiloroethane is a colourless liquld with 
a chloroform-]ike odour. B.p. about 146 degrees. Wt p a  mL 
about 1.59g. Store ta ainight contataers.

Ụses
Tetrachloroethane is used as an tadustrial solvent.

Adverse Effeds and Treatment
As íor Caibon Tetrachloride. p. 2174.3. Tetrachloroethane is 
probably the most toxic of the chlorinated hydrocarbons. 
Poisontag can occur through percutaneous absorpnon as 
well as aíter ingestíon or tahaỉadon.

HandBng. Suitable precautíons should be taken to avoid 
skin contact with tetrachloroethane as it can penetrate 
skin and produce systemic toxicity.

Tetrachloroethyiene
Czterochtorek etyienu PERQ Perdiloroethyiene; Perchlọr- 
oẻthylène; Perdorpetileno; Peridoretylen; TeÃachlooretheen; 
Tetrãchtorahen; Tetrachlorethyten; Tetrachloroeten; Tetra- 
chloroẽthene; Tétrachloroéthylène; Tetraditaroethytenum; 
Tetradoroetene; Tetradoroetilè; Tetracloroetileno; Teĩpar 
xnopoereH; TerpaxnoparvuieH. —
C id ^ iô s i  - ■■■•■ - V
^ C À S ^ m - l íU  • ' .....•" -  --
:ŨNIỊ '̂Tj?04HH8SN, ^  - ’ ■; •= J

Uses and Administration
Tetrachloroethylene is a chlorinated hydrocarbon widely 
used as a solvent ta tađnstry. It was íormerly given orally as 
an anthelmtatÌQ. but has been superseded by equally 
eííectlve and less toxic dmgs.

MuỊfi-ingradwnt Preporoiioiu. Pr.: Pyorex.

Sunset Yellow FCF
Ị ự s e s

Tartraztae is a synthetic azo dye used as a colouring agent ta 
foods. cosmetics, and medidnes.

Adverse Effects
In addition to dassical hypersensitivity reactions (see 
beỉow), tartraztae has been considered to be implicated ta

Aidverse Effẹđs and Treạtmẹnt
As ỉor Caibon Tetrachloride, p. 2174.3. Symptoms, 
espedally aíter tagestion, are less severe with tetrachlor- 
oethylene than with carbon tetrachloride.

The vapour or Iiqtúd may be initattag to skin or mucous 
membranes.

Tetrachloroethylene may be imphcated ta volatile 
substance abuse (see under Toluene. p. 2216.3). Depend-

The Symbol t  denotes a preparation no longer actively marketed
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ence may follow habitual inhalation oi small quantities of 
tetrachloroethylene vapour.

Reíerences to adverèe eữects of tetrachloroethylene.
ỉ. Bagndl PC EQenberger HA- Obstrucđve jaundke đue to a chỉorinated 

hydrocarbon in breast milk. Can Med Aaoe J  1977; 117: 1047-3.
2. WHO. Tetrachloroeihytene. Etrvironmatíal Htatth Criuria 31. Geneva: 

WHO. 1984. AvaUabte atỉ http://mvwJndiem.org/doaiments/ehc/ehc/ 
ehc3Uran (accessed 30/06/04)

3. WH0. Tetndiỉoroethylenc health and salety guide. IPCS Hcaith and 
SứỊèty Guidt 10. Geneva: WH0, 1987. AvaUable ac: bttp://www.inchem. 
org/documents/hsg/hsg/hsgO 10.htm (accessed 30/06/04)

4. Health and Saíety Executíve. Tetrachỉoroetbylene (tecráchỉoroeihene, 
perchỉoroeUiylenc). Toxkừy Rtview 17. London: HMSO, 1987.

5. Muttỉ A. ữ  ai. Nephropathỉes and exposure 10 perdiloroethyỉene in dry- 
deaners. lancet 1992; 340: 189-93.

Pharmacokinetics
Tetrachloroethylene is slightly absorbed bom the gasơo- 
intestinal tract; absorption is increased in the presence o( 
alcohol and fats or oils. It is absorhed aber inhalation and 
aber direa contaa with the sltín. It is excreted unchanged 
in expired ain initial elimination is rapid but a proportion 
may be retained and excreted slowly.

Metabolites of tetrachloroethylene, mainly trichloroace- 
tic add. have been (ound in the urine.

Thaumatin IBANI
E957; Katemíe; Taumatin; Taumatina; Taumatyna; Thauma- 
tìne; TayMaTMH.
CAS — 53850-34-3. 
um  — KNC9Q0EE6G.

Profile
Thaumatin is a protein extracted bom the buú o( 
Thaumatococcus danicllii (Marantaceae). It is a mixture of 
polypeptides, mainly thaumatin I and thaumatin n  each 
consisting of 207 amino add residues and having a 
molecular vveight of about 22 000. The amino-add range 
exdudes hisúdine. Thaumatln is an odourless. cream- 
coloured powder with an intensely sweet taste. The 
sweetness builds up gradually but persists for up to an hour, 
and has 2000 to 3000 dmes the sweetness of sucrose. It is 
approved as a sweetener and ũavour modiber in foods. 
beverages. and pharmaceuticals.

Preparations
Propnetary Preparcriions (details are given in Volume B)

Sinqle ingredient Prsparations. UK: Talin.

Theobroma
Cacao en polvo; Cacao or Cocoa Povvder; Cbocolate; 
Teobroma; Theobroro; Kaxao.
ATC Herb —  HA05BA5004 (Theobroma cacao: seed). 
um  —  D9108Ĩ29KG.

Ptiarmacopoeias. In USNF.
USNF 31: (Chocolate). A powder prepared bom the roastcd, 
cured kemels of the ripe seed oỉ Theobroma cacao 
(Sterculiaceae).

Theobroma Oil
Beurre de cacao; Burro di cacao; Butyrum Cacao; Cacao 
Butter; Cacao Oleum; Cacaoboter; Cocóa Buttet; Kaakaovoi; 
Kakaobutten Kakaoíett; Kakaosmõc Kakaosman Kakaóvaj; 
Kakaové másio; kakaový o[ẹj; Manteca de cacao; Manteigá 
de Cacau; Mastó kakaowe; OI. Thebbrom; Olej kakaovvy, 
Oleum Cacao; Oleum Theobromatis; Tluszcz kakaovvy; 
Kaxao-Macno; Maạio Kaxao. '
CAS — 8002-3Ĩ-Í. 
um  — 5120YT1CRR.

Pharmacopoeias. In Br„ Fr.. Ger., Jpn, and Pol. Also in USNF. 
BP 2014: (Theobroma Oil). The solid fat obtained bom the 
roasted seeds of Tkeabromạ cacao. A yeIlowish-white, 
somevvhat brittle, solid lat, with a slight odour of cocoa. M.p. 
31 degrees to 34 degrees. slightly soluble in alcohol' beely 
soluble in chloroform, in ether. and in Petroleum spirit 
(boiling range, 40 degrees to 60 degrees). Store at a 
temperature not exceeding 25 degrees.
USNF 31: (Cocoa Butter). A íat obtained bom the seeds of 
Thtobroma cacao (Sterculiaceae). It is a yellowish-white, 
usually brittle solid with a íaint agreeable odour. M.p. 31 
degrees to 35 degrees. Slighdy soluble in alcohol; soluble in 
boiling dehydrated alcohol; beely soluble in chloroform and 
in ether.

U s e s

Theobroma is used as a ílavoured basis íor tabletỉ and 
lozenges. Theobroma oil is used as a basis for suppositories.

All cross-reíerences reíer to entries in Volume A

ữ it ís heated to more than 36 degrees during preparation 
the soỉidiScation point will be appredably lovvered due to 
the formatiõn of metastable States; thỉs leãdỉ to subsequent 
dUAculty in setdng. Theobroma oil is a major ingredient ai 
chocolate.

Precautìons

Breast teeding. The Iatest available guidance bom the 
American Academy oỉ Pedỉatrics1 stated that irritability or 
increased bovvel áctivity have bcen reported in ỉnfants 
vvhose mothers ate excessive amounts of chocoỉate 
(lóounces (about 450g) or more daily).

I. American Academy oí Pediatrics. The ỉransler of dmgs and other 
Chemicals in to human miìk. Ptdiatria 2001; 108:776-89. [Retired May 
2010] Correction. ìbid. 1029. Aiso avaỉlabỉe au hrtp://aappolicy. 
aappubUcations.org/cgi/con tem/fuỉl/pedỉaưics%3b 108/3/776 (accessed 
08/07/04)

P rep ara tio n s
Propóetary Preparaiions (details are given in Volume B)

MuhHngredient Prepororions. Austricr. Aỉthmatee EF-EM-HS; 
Braz.: Pomaderme; Chile: Cellenergy; Fr.: Amana Cellium; 
índia: Aloat NC; Mataysia: Palmer's Cocoa Butter Formula 
Nappy Rash Ointment; Palmer's Cocoa Butter Formula Nursing 
Crtam; Palmeris Cocoa Butter Formufa Scar Serum; Palmer's 
Cocoa Butter Formula; Singapore: Rosken Skin Repair High 
Potency.
Pharmacopoeial Preparations
USNP 31: Chocolacè Syrup.

Toluene
Fenilmetano; Metacida; Methylbenzene; Metilbenceno; 
Phenỵlmethane; Toluè; Tolueen; Tolueeni; Toluen; Toluenas; 
Toluène; Tolueno; Toluol; Toluole; Toluols; Tonyon; To/iyeH.. 
C7Hg=92.14 
CAS — 108-88-3.
UNII —  3FPU23BG52.
Description. Toluene is a colouriess, volatiie. Qammable 
lỉquid with a characteristic odour. Wt per mL about 0.87 g. 
B.p. about 111 degrees. Store in airtight containers.
Street names. The loUovvúig terms have been used as 'Street 
names' (see p. vii) or slang names for various íorms of 
toluene:

ToIIey; Tolly; Tooly.

Uses
Toluene is widely used as an industrial solvent.

Adverse Effects, Treatment, and Precautìons
Toluene has similar acute toádty to benzene (p. 2171.2) 
but iỉ a less serious industrial hazard. Adverse eỉỉects are 
treated similarly to benzene. It is a common constituent of 
adhesives and is bequently ímplicated in voladle substance 
abuse (below). Commerdal toluene may contain benzene, 
and this may perhaps inbuence the pattem of adverse 
e£fects. In addition to acute toxic eỉỉects, toluene abuse has 
been assodated with damage to the nervous System, 
kidneys, liver, heart and lungs (see below). Chronic 
poisoning caused by occupational exposure to toluene has 
resulted mainly in nervous System disorders.
Revlews.

1. WHO. Recommended heaỉth-based ỉừniu in occupaóonal exposure to 
sdected organic solvencs. WHO Tech Rcp Ser 664 1981. Avaìlable at: 
hctp://Ubdocwho.ínƯtrs/WHO.TRS-664.pdf (accessed 03/09/08)

2. WHO. Toluene. EmrironmtniầÌ Heatíh Criteria 52. Geneva: WHO, 1985. 
Avaỉỉabỉe at: htrp://www.inchem-org/<locuments/ehc/ehc/ehc5 2.htm 
(accessed 30/06/04)

3. Health and Saỉety Executíve. Toỉuenc. Toxidty Review 20. London: 
HMSO. 1989.

4. IARC/WHO. Toluene. IARCmơnographs on th t evúỉuation of the ùerdnoỷcnic 
rừk a f chemicữls tú humans 1999: 71: 829-64. Avaiỉable au http:// 
monògraphs.iarcừ/ENG/Monographs/voỉ7 l/volume71 .pdf (accessed 
10/06/09)

The non-neurological toxiãty after volatile substance 
abuse has been reviewed.' Chronic toluene abuse may 
result in damage to the kúbteys; renal tubular addosis and 
glomerulonephritis have been described. although evidence 
for the latter is only drcumstantial. Renaỉ tubular addosis 
has been regarded as reversible; hovvever, there are repotts 
suggesting that damage to renal tubules is permanenL 

The few reports linking chronic toluene abuse with Itver 
damage cover hepatoraegaly and hepatorenal íailure. 
Bữects on the heart are usually acute; sudden death has 
resulted bom ventricular arrhythmias. Chronic myocarditis 
with bbrọsis has been reported. Chronic toluene inhalation 
can cause damage to the lungs. Autopsies in a ỉevv patients 
have shown changes indicative of emphysema.

Nervous System toxicity has also been reviewed.2'5 
Cerebellar dyshinction has occurred aber toluene abuse; 
an acute intoxication phase, vvhich usually subsides vvithin 
weeks of abstinence, is foIlowed by a chronic phase which

may be permanenL Diãuse CNS disease such as encephalo- 
pathy, dementia, and muttìíocal brain injury may aỉ̂ Q 
develop. An assodation betvveen toluene abuse and 
peripheral neuropaứty has not be en conbnned; musde 
weakness may be ã result ai electrolyte and Buid 
dỉsturbances. Choreoathetosis, epilepsy, and optìc atrophv 
with anosmia and deabiess have been reported after toìume 
abuse. Some oỉ these neurological ebects, paiticularly 
cerebellar eữects and diữuse CNS disease have also occurrèd 
aber occupationaỉ exposure to toluene.

Some studies have noted an excess mortality bom motor 
neurone dỉseases among leather workers,‘ although this has 
not been conũimed by others.7 Occupadonal exposure to 
solvents has been postulated as the cause.4 Oí ứte many 
agents currently used in leather vvork, those with known or 
probable neurotoxic etteas are n-hexane, methyl butyl 
ketone, toluene, and methyl ethyl ketone. Ethyl acẽtătê IS 
commonly used but has no recognised neurologicaỉ adverse 
effects.6 A Swedish study of workets in a tange of 
occupations has lound some support íor an increased nsk oí 
amyotrophic lateral sderosis aber occupational exposuie to 
soivents. probàbly toluene and peưol.a Another Svyedish 
study íound an assodation betvveen multiple sderosis and 
occupational exposure to solvents, espedally whlte spirit 
and petrol.*

1. Maiiot R. McLcod AA. Chronic non-neurological Knddty (rom volatOe 
substance abuse. Hum Toxicol 1989; 8: 301-6.

2. Loỉỉn Y. Chronic neurologicaỉ Ỉoxỉdcy assotiated with exposore to 
Vỡlatìle subsrances. Hum Toxìcoi 1989; 8:293-300.

3. vvhiie RF, Proctor SP. Solvents and neurotoxỉdty. Lanat 1997; 349: 
1239-43.

4. PUley CM. etal. The e H e c ts  o/toluene on the C e n tra l  nervous S y s tem . J 
Ncưropữlhol Exp Neuroi 2004; 63: 1-12.

5. YOcel M. et aỉ. Toỉuene misuse and long-term barms: a systematic revỉew 
oí the neuropsychologỉcal and neuroimagỉng Uterature. Neurosd 
Biobehav Rev 2008; 32: 910-26.

6. Havvkcs CH. et ai. Motoneuron disease: a dỉsorder secondary to soỉvent 
exposurc? Lancet 1989; ỉ: 73-6.

7. Martyn CN. Motoneuron disease and exposure to soỉvents. 1989; 
t- 394.

8. Gunnarsson L-G. Undberg G. Amyotrophic lateral sderosis in Svveden 
1970*83 and soivem cxpơsan. Lancet 1989; Ỉỉ 958.

Abusa. Since they are volatile liquids and have CNS 
effects many organic solvents, induding toluene, are 
implicated in volatile substance abuse. Clinical leatures of 
intoxication are similar to those of alcohol intoxicatíon, 
vvith initial CNS stimulation followed by CNS depression, 
vvhich may progress to delirium, convulsions, coma, and 
death. Sudden death due to cardiac arrhythmias has also 
been reported.
Reíerences.

1. Proceedings of a meeting on subsunce abuse. Hum Toxicoỉ 1989; 8:253“ 
334.

2. Ashton CH. Soỉvem abuse. BMJ 1990; 300: 135-6.
3. Brouette T. Amon R. CUnicaỉ revỉew oỉ inhalants. Am J AddktlOQỈ; 10: 

79-94.

Handlĩng. Suitable precautions should be taken to avọid 
skin contact with toluene as it can penetrate skin and pro- 
duce systemic toxicity.

Pregnancy. Retrospective surveys oi pregnandes in 
mothers with a histoty oí solvent abuse suggested that 
toluene abuse during ptegnancy can cause preterm delĩv- 
ery and perinatal death. It was suggested that toluene may 
be teratogenic as intra-uterine exposure was assodated 
with prenatal and postnatal grovvth retardatíon, microce- 
phaly, impaũment of mental development, and íadal dys- 
morphia. 1"4 It is uncertain ư these results can be extrapo- 
lated to cover occuparional exposure. Although somc 
studies ol occupational exposure to solvents during 
pregnancy have suggested an assodatíon,5-* exposure is 
ĩisually to several solvents4 and there is little consistent 
evidence to link exposure to any partìcular one with spon- 
taneous abortỉon. retarded íetal development, still-bưtb, 
or congenital maUormation.7

1. WUkinj-Haug L Gabow PA. Toluene abuse during pregnancy: obạteoic 
complicitionr and perinaul outcomes. Obaet Gynecữí 1991; TI: 504-9.

2. Pearêon MA. a  úl. Tolucne embryopathy: detỉneation oỉ ihe phenotype
and armparỉson wich íetaỉ aỉcoból syndromc. M iatria  1994; 93:21 -  
15. .

ĩ .  Amold GL et a/. Toluene embryopaihy: dlnical delineatìon an 
developmental [ollow-up. Ptdiữtna 1994; 93:216-20. -

4. Bowen SE. Hannigan JH. Devcỉopmcnul loxỉdty ot prenatal espoíure
to toỉuene. AẢPS ĩ 2006; 8: B4I9-E424. ___  .

5. McDonald JC  «  «(. Chemical exposutes at work in eailypregnancy 
congenital detect: a case-reíerent study. Br ]  litd Uti 1987; 4*  527-33.

6. Khattak s. tt tl. Pregnancy outcome IoOowing gesudonal
organic solvents: a proipeaỉve controlled study. JAMA1999; 281:1199“
9.

7. Scott A. BMJ 1992; 304: 369.

Pharmacokinetics ..............
Toluene is absorbed aber inhalation and ingestion, and to 
some extern through the skin. It is rapidly metabọlisea 
mainly by oxidation to benzoic add vvbich is excreted in tpe 
urine largely as the glydne conjugate hippuric add; 0-, *■' 
and p-cresol are minor urinary metabolites. Som 
unchanged toluene is excreted through the lungs. __

http://mvwJndiem.org/doaiments/ehc/ehc/
http://www.inchem
http://www.inchem-org/%3clocuments/ehc/ehc/ehc5
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Proỉile
Tonzonium bromide is a catíonic suiỉactant A5 an additive 
in eai drops and aerosol sprays it has been daimed to 
promote tíssue contact by dispersion and penetxation oỉ 
ceQular đebrỉs and exuđate.

Preparations
Proprietory Preparotions (details are given in Volume B)
MuhHngredient Preporotions. USA: Coly-Mydn s Otic Cortis- 
porin-TC.

Tragacanth
Ẽifaganiỉj-E4-l3íGoma>adragante;GốmaAlcatiiirGorna'de':

'^^Ỉ3i!iÌ^ồẠ]M iaíâiãr^íãht^Ổomner4Ỉdi?@ w^'Gain;
‘E)rầỆoĩi^r<ỉuừi5T?ágẩcántỊif ứtre,’ Trag^ Tlagãrania:
T / Ì l ^ ọ í^ - l ĩ ạ ^ a Ị ^ t Ị ẳ ^ Ê n ^ T r a ậ a l ệ ^ s T Í ^ ạ r Ị t Ị 1;
t^ l^ rT ra ^ n b ríé ig ầ ; Tragan^;:TparáồHTpBaa Káweflb.:
ũé^& O Q -ôS-i: -V- -
AỊC Hẹ '̂^yịìị^Q6ệC$ÓÓị {AstragạỊus gummiíen mụỊƠỊogeỊ.

Pharmacopoeias. In Eur. (see p. vii) and Jpn. Also in USNF. 
Phỉ Eur. 8: (Tragacanth). The air-hardened gummy 
exudation flowing natuially or obtained by indsion bom 
the trunk and bránches oỉ Astragalus gumnúỊcr and some 
other spédes oí Astragáluí (Leguminosae) bom vrestem 
Aãa. It 0CCUI5 as thin, ũattened, ribbon-like, white or pale 
yellow, translucent, homy strips. When reduced to a 
powder it ỉonns a mudlaginous gel with about ten times its 
Weight of water. Protect bom  lighL 
USNP 31: (Tragacanth). The dried gummy exudation bom 
Astragalus gưmnàỊer or other Asiatic speries of Asữagaìus 
(Leguminosae). It occurs as odouriess, Oattened, lamdlated, 
ỉrequently curved bagments or straight or spiralỉy nvisted 
linear pieces. It ù white to weak yellow, translucent, and 
homy in texture. Powdered tragacanth is vvhite to 
yellowish-white.

U ses
Tragacanth ỉoims viscous Solutions OI gels with water, 
dependbig on the concentration. ĩt is used in pharmaceut- 
ical manuỉacturing as a suspending agent and as an 
emuỉsưying agent. ỉn dispensing aqueous preparations oỉ 
tragacanứũ the povvdered tragacãnth is Sist dispeised in a 
voetting agent, such as alcohol to prevent agglomeratíon on 
the addition of water.

Tra ga can th is also used for ámilar purposes in the food 
industry.

A d v e r s e  E ffeđ s
Hypersensitivity reactions, sometũnes severe, have occurred 
rarely aber the ingestion oỉ Products containing tragacanth. 
Contact dermatitis has been reported aber the extemal use 
oi tragacamh.

Preparatíons
Piopiietary Preparation* (details are given in Volume B) 
MubHngredienr Preporotions. Ckữe. Vaselina Emulsionada.

T r e h a lo s e  (BANÌ
Ntycosẽ; TrèãlbẳbrTreHáìoosi; Trehalốsa;: aa-Tehaĩõser 
Trehálỡséiíi-TréhalõsQm; .Trẽbalốc Trehak>2a;':,:Tfehalóza;' 
® ;etnalọsertpẽraa03a.r: :z
àkM 3lticcpyiartosyl-a-K>g|ugQRycanoside -V v : .

-QĩSFf^^^4[00hydrouẩ- ĩrehalỏse}r6ỉ3&23-4 (ữehaiose

(ỉrehabse)r 7YIN7JÕ7X4 (trehalose
id ìh yẩ tÒ ẩ ỊU c 'ị^ A t^ ĩĩỉ-  Í- - „ - */ ’ *■'

Pharmacopoeias. In Eur. (see p. vii) and USNF.
Ph, Eur. 8: (Trehalose Dihydiate). A vvhite or álmost vvhiie, 
aystalline powder. Preely soluble in waten pracdcally 
insoluble in aỉcohol; slightiy soluble in methyl aícohol. pH 
of a 10% solution in W3ter is 4.5 to 6.5.

OSNF 31: (Trehalose). A white, odourless. non-hygroscopic 
aystalline powder. Soluble in water, the solubility 
increasbig with increasing temperature; practically inso- 
lubỉe in dehydiated alcohol. pH oỉ a 10% soludon is 4.5 to 
6.5. Store in airtight containẽrs.

ProAVẹ
Trehalose is a naturally-occuiring disaccharide used by 
various organisms as an energy source and to protect against 
the eỡects oỉ beezbig ot drying. It is used as a bller and taste- 
maskỉng agent in phannãceutical íormulatíons, and as ả 
stabiliser ỉor beeze-điymg and lyophilisatíon. It is also used 
in cell cryopreservation and bt thè ỉood and cosmetic 
industries.

References.
ỉ .  Rkhards Afi. et aL Trehalose: I  rcvicvt of propenies, hlsiory oí use and 

human tokrance, and resuỉts of raultỉple saíety studỉes. Food O tm  Taxkoỉ 
2002i 40: 871-98.

Tríbutyl Acetylcitrate
ẠcétỳfữfbũtỹrCitratẽ; TriButllõ ãcẹtĩlatrãtas: Tribútylacetytó- 
ÒBtrTriKụt^ạceỉylcitrát; .InbỊŨtylẽVậcểtylcỉứàrê,d^^Tribuệrlis. 

^ c ẹ i ^ l | ị i ^ s ; ^ ; ^ ế ũ i i ^ ị Ị ^ ^ ^ s i ^ ạ r t :rA tp ^ ì5 ỵ T v í^
naiieTKưiLÍMTpaT - -
Tributỹ) 2-(âcetỵloxy)propaneÌ^3rựicártípxỵiatẹ.' .-i.
í ạ H » O á f 4 0 .2 Ì _ .
CAS —  77-90-7 ‘
UNII — QZ8X0N59fỊZ - -

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8: (Trĩbutyl Acetyldtrate). A dear oily liquid. 
Immỉsdble with waten misdbỉe with alcohol and with 
dichloromethane.
USNF 31: (Acetyltributyl Citrate). A dear, practìcaHy 
colourless, oily liquid. Insoluble in water; beely soluble in 
alcohol, in isopropyl alcohol, in acetone, and in toluene. 
Store in aừtìght containeis.

ProỊile
Tributyl acetyldtrate is a plastidser and Aavour used in 
phannaceutỉcal manuíacturing and in the food industry.

Tríbutỵl Citrate
‘Butyl-Gtrat:e;Tributyíu cybynian;TpMốyrnnuMTpaT. j 
Tributyl.2-hydro)y-ÌẲ3-propanetricarbo>íylate. •: 
C i8H ^ Ạ = 3 6 0 -4  '  ■
C4S -  77-94-1. ■ - •' •
UNIt S27D5BỈB6S. ■- .:,■■■ ’ . ■ • • ':

Phanrnacopoeias. In USNF.
USNF 31: (Tributyl Citrate). A dear, practically colourless. 
oily ỉiquid. Insoluble in waten beely soluble Ũ1 alcohol, in 
isopropyl alcohol, in acetone, and in toluene. Store in 
airtight containers.

Proỉilẹ
Tributyl dtiate iỉ a duic add ester useđ as a plasddser in 
tablet and other pharmaceutical coatings.

Tri-n-butyi Phosphate
Fosfato de tributilo; Tributyl Phosphater Tributyl-fosféc 
Tributylis Phosphas; Tri-n-butylìs Phosphas; Tri(n-butyl) 
phosphate; Tri-n-butilo fosfatas; Tri-n-butyle, phosphate de; 
Tri-n-bùtyHbsfac Tri-n-butylis Phosphas;Tri-n-butyyIifosfaatti; 
TpM-+H6ỵnui(ị)0C(ị)aT.
Phosphoric ádd trịbutyl ẹster. ■
c,2H27Ọ4p=2663 :i; A' ■ : ' '::
CAsZ~, 126-73-8. '7 . - . . .
UNII —  9SUAS8YAF5.

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Tri-n-butyl Phosphate; Ttibutyl Phosphate BP 
2014). A' dear, colourless to pale yellow liquid. Slightly 
soluble in vvaten misdble with alcohol. Protect bom light.

Profi!e

Tri-n-butyl phosphate is an organophosphate that is used as 
a solvent and plastídser.

Reíerences.
1 . WHO. Tri-n-butyl phosphate. Em inmnưnul H atth Criurú 112. Geneva: 

WHO, 1991. Avâilàblc ác bttp://www.ỉndiein.org/documenỉs/ehc/ehc/ 
ehcl ỉ2Jton (accessed 29/06/04)

Description. Tcỉchloroethane is a colouiỉess, slỉghtly 
hygroscopic Uquid. Sp. gr. about 1.31. B.p. about 74 
degrees. Practícally insoluble in vtrater misdble with 
alcohol, with diloioỉoim, and with ether. Non-flanunable. 
Store in airdght containers.

Ịựses
Trichloroethane has wide applicatìons as an bidustiial 
solvent It is commonly used in dry deaning, typevvritẹr 
conection Quids, and as a solvent ỉor plaster removal.

A d v e r s e  Eííects a n d  Treatm ent
Acute intoxication with trichloroethane may result in initial 
exdtement foIlowed by CNS depression vvith dizziness. 
drovvsiness, headache, lightheadedness, and ataxia. pro- 
gressũig to coma and death bom respiratory depression in 
severe cases. Death may also occur bom ventrỉcular 
arrhythmias. Fatalities have occiưred aỉter acddental 
exposure to high concentrations of trichloroethane in 
conãned spaces. Ttỉchloroethane is commonly used in dry 
cleaning, type correcdon Auids, and as a solvent ỉor plaster 
removal and is bequently implìcated in volatile substance 
abuse (see under Toluenẽ, p. 2216.3).

Nausea, vomiting, and diarrhoea have been reported 
aber ũigestion. Trichloroethane is a mild irritant.

Treatment of adverse effects consists oi remova.I bom 
exposure and general supportive and symptomatic 
measures. Actívated diaicoal is unlikely to be oỉ beneãt 
aber ingestion and gascic lavage is contra-indicated. 
Adrenaline and other sympathomimetics should be avoided 
because oỉ the risk o( predpitatìng cardiac arrhythmias. 
Reviews.

1. Health and Saỉery Executive. 1.1J -Trichloroethane. Toxiàty Review 9. 
London: HMSO, 1984.

2. WHO. 1.1.1’Trichloroethane. S n m nmaaai Huửth Crìteriề 126. Geoeva: 
WHO. 1992. Avaỉỉabk at: http://www Jnchem.org/documen ts/ehc/ehơ 
chc! 36.htm (accesed Ỉ0/06/04)

3. 1ARC/WH0. Ul.l.-Trỉddoroethane. IARCmonograpks on the evaỉuatiarĩ of 
the atrtủtọgenk rừk oỊChemicals to hanam  1999; 71:881-903. Avaỉlable ac 
http://raonographi.iarc.ir/EHG/Monogriphs/vol71 /voỉume7 ỉ .pdí 
(accessed 10/06/09)

4. The Cosmetic Ingredỉent Rev1ew Expen Panel. Rnal report 00 the saíety 
assessmem oí ữỉchỉoroethane. hứ J Toxừol 2008; 27 (râppỉ 4): 107-38.

Effeds on fhe heart. Bbects on the heart oí trichior- 
oethane abuse were considered usually to be acute, and 
sudden death bom ventrìcular anhythmias had occurred 
in abusers. There have, hovvever, been a ỉew cases of 
chronic cardiotoxidty aber both abuse and occupationa] 
exposure.1

1. Maijot R. McLeod AA. Chronic non~neurologỈG*ỉ tondty ỉrom voỉatíle 
subnance abuse. Hum Taxicoỉ 1989; 8ỉ 301-6.

Effeds on the Gver. According to a brieí review oỉ 
non-neurological toxidty bom volatile substance abuse,1 
there were no reports of damage to the liver aíter the 
abuse of trichỉoroethane. There was a report oi hepato- 
toxĩdty aíter acute occupational exposure. but this might 
have been a hypersensitivity reaction. There was another 
report2 oí íatty liver disease in 4 patients with a history of 
occupational exposure to trichloroethane although there 
has been some debate over the validity of the assodation 
for 2 of these cases.3-4 Chronic active hepatitis assodated 
vvith trichloroethane exposute has since been reported.5

1. Marjơí R. McLcod AA. Chnmic non-ncurolơgioil toxlclty í rom voladle 
substance abuie. Hum Toricoỉ 1989; 8: 301-a.

2. Bođgson *u. it uL livet diseue assodated vriih exposurc to 1.1.1- 
ưichloroetỉune. 8 rd  ínurn Mtắ 1989; 149; 1793-8.

3. Guxelỉan ps. 1.1.1 -Trichlorocthanc and the lỉver. Anh Inurtì U td 1991; 
151:2321-2.

4. Hodpon MJ, Vanlhiel DH. 1.1.1-Trichloroethane and the liver. Anh 
im tm  Mai 1991; 151:2322 and 2323-«.

5. Croquet V. a  tl. Hípatite chronique actíve probablement induite par le 
1.1.1-Dichloroélhane. G tutnm tm l ơin SÙI 2003; 27: 120-2.

Effeds on the sldn. Sderoderma has been reported' in 3 
patients occupationally exposed to ttỉchloroethylene and, 
in 2 cases, also to trichloroethane.

1. Pllndt-Hanỉen H. ỉsiger H. Sderodemu atter occupational exposure to 
trichlorethylene and trichlorethaoe. Aaa Drrm V attm l (SUxkh) 1987; 67: 
263-4.

P harm acokine tỉcs
Trichloroethane is absorbed aber inhalation and ingestion, 
and through intaa skin. SmaD amounts are metabolised to 
trichloroethanol and trídiloroacetic acid and excreted in the 
urine, but it is largely excreted unchanged through the 
lungs over a period oi days.

The Symbol t  denotes a preparation no longer actively marketed

http://www
http://raonographi.iarc.ir/EHG/Monogriphs/vol71
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Preparations
Propriekry Preparations (details are given in Volume B)
Snqle n y Ệcfan( Praparations. UK: Zoff.

TríethylCitrate
Qtronensăuretriethylester; E1505; Triethyl citrát, Triêthylã- 
traat; Triethylcitrat; Triéthyle, citrate de; Triethyii Citras; 
Trièthylis Gtras; Trietii-đtrát; Trietiio. dtratas; Trietilo, dtrato 
de; Trietyldtrac Trietyylisitraatti; TpiranuiuMTpaT. '
Triethyl 2-hydroxy-1,Í3-propanen1carboxylate.
Ci2Hm0 7=2763
CAS — 77-93-0.
UNII — 8Z96QXD6UM.

Pharmacopoeias. In Eur. (see p. vii). AIso in USNF.
Ph. Eur. 8: (Tdethyl Citrate). A dear, viscous, colourless or 
almost colourless, hygroscopic liquid. Soluble in waten 
misdble with alcohol; siightly soluble in Cany oils. Store in 
ainight containers.
USNF 31: (Triethyl Ciưate). A practically colourless oily 
liquỉd. Soluble in waten misđble vvith alcohol and with 
ether. Store in airtight containers.

ProỊỊỊẹ
Triethyl đưate is a plastídser used in pharmaceutical 
manuíacturing and in the food and cosmetics industries.

Preparations
Proprietary Preparations (details are given in Volume B)

Multi-ingredient Preparotions. Chile: Uriage Desodorante Tri- 
Actii Fr.: spirial.

Triglycerol Diisostearcrte
Polyglycetyl-3 Oiisostearate; Triglyceroldiisostearat; Trigly- 
ceroli Oiisostearas; Triglyceryl Diisostearate.
CAS — 66082-42-6.
UNII —  46P23IKM.

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8: (Triglycerol Diisostearate). A mixtiưe of 
polyglycerol diesters oỉ mainly isostearic add, obtained by 
esterihcaúon of polyglycerol and isostearic add. The 
polyglycerol consists mainly of triglycerol. A dear, 
yellovvish, viscous liquid. Practìcally insoluble in vvaten 
misdble vvith alcohol and with íatty oils. Store in alrtight 
containers. Proted bom light.
USNF 31: (Polyglyceryl 3 Diisostearate). A mixture of 
polyglycerol diesters oỉ mainly isostearic add, obtained by 
esteiification oí polyglycerol and isostearic add. The 
polyglycerol consists mainly of triglycerol. A viscous Uquid. 
Insoluble in vvaten soluble in alcohol. in dỉchloromethane, 
in liquid paraíũn, and in vegetable ods. Store in airtight 
containers. Protea hom heat, light, and moisture.

JProfi7e
Triglycerol diisostearate is a polyalcohol (polyglycerol) ester 
nonionic suríactant (p. 2164.2) used as an emulsiỄer in 
topical prepararions. Other polyglycerol esters are used 
sữnilarly; poỉyglycerol polyridnoleate (E476) is used as an 
emulsiAer in foods.

Turmeric
Acaữáọ-da-tena; G  Natural Yellovv 3; Cúrcuma; Curcumae 
Rhizoma; Daiine dberỉolẽ; Gurkemeịe; Gurkemeje; Gurkme- 
ja; Haldi; Indian Saffron; Kunir; Kunyic Kurkuma; Mauste- 
kurkuma; Ostryắ Dhigi; Term eriq Zerdegal; KypKyMa; 
TypMepMK.
CAS —  458-37-7.
ATC Herb' — HA05AW5Ỡ05 (Curcuma longa: rhữome); 
HA03AW5020.(Curaima longa- rhizome). - .
UNII — S56YOỈZ64F.

Ptiarmacopoeias. In Chút, Eur. (see p. vii), and Jpn. Also in 
us which also indudes a powdered lorra and a povvdered 
extract.
Ph. Eur. 8: (Tunneric Rhizome; Curciunae Longae 
Rhizóma). The vvhole, cured (by boiling or steaming), 
dried rhizome oí Curcuma longa (Curcuma domestka) with 
roots and outer surỉace removed. It contains not less than 
25mL/kg of essendal oil and not less than 2.0% of 
didnnamoyl methane derivatives expressed as curcumin, 
(C2iH20O4= 368.4), both calculated with reterence to the 
anhydrous drug. It has a spicy odour.
USP 36: (Turmeric). The dried rhizome of Curcuma longa (c 
domestica) (Zingiberaceae). It is commonly knovvn as

Curcuma, Curcum. Haridra, and Indian Saổron. It contains 
not less than 3.0% of curcuminoids, calculated on the dried 
basis. Protect bom light and moisture.

U ses
Turmeric is the  dried rhizome of Curcuma longa 
(Zingiberaceae). Its main use is as a constituent of curry 
povvders and other condiments, but it is also used as a 
yellow colouring agent in íoods, either as the dried powder 
or as the oleoresin extracL & contains curcumin (p. 2180.1), 
which is the main colouiing component, and other 
curcuminoidỉ (p. 2489.3).

Tumieric and related Curcuma spedes, su ch as Javanese 
turmeric (Curcuma xanthorrhừa, p. 2636.2) and zedoary 
(Curcuma ĩtdoaria) ha ve been used in preparations indicated 
for biliary and gastrointestinal đlsorders and have also been 
promoted as antj-inflammatories. Turmeric oil has also been 
used.

Tuimcric has been ínvestigated for a wỉde range oỉ 
pharmacological actions thought to be due to itỉ 
curcuminoid content; curcumin and curcuminoid extracts 
have also been studied (see below).

Turmeric ís a conưnonly used Ayurvedic medidne. 
Revievvs of the properties of turmeric and curcumin. See 

also teỉerence to the properties oỉ curcuminoids (p. 2489.3).
1. Ammon HP. Wahi MA. Pharmacoỉogy of Curcuma longa. Piantứ Mei 

Ì99I; 57: 1-7.
X Gom  KL Schneỉder CD. Turmeric Am J Heaỉth-Sytt Phứrm 20ỈX); 57: 

1121-2.
3. Rlncman iM. rt aL A potencũl role of cbe curry spice curcumỉn ỉn 

Aizhcimer,s dỉsease. Onr Akhâmer Res 2005; 2ỉ 131-4.
4. Sỉngb s, Kbar A_ BMogỉcaỉ eữeas oi curcumin and iu roỉe in cuicer 

ctaemopreventìon and thenpy. Antkartar AgOĩts Med Chem 2006; 6:259- 
70.

5. Menon vp, Sudheer AR. Amỉoxidant and and-inũammaỉory propertỉes 
oí curcumin. Ađv £xặ Med Biol 2007; 595: 105-25.

6. Shanna RA. tí ỂÌ. Pharmacokinetỉcs and pbannacodynamía of 
cuicurain. Adv Sxp Meắ BÌÊÌ 2007; 595: 453-70.

7. Saímpakos AS, Shorma RA. Curcumín; preventíve and tbenpeutíc 
propcrties ỉn laboratory studỉes and dỉnỉcai crỉals. Antiữxừí Redax SiỊtuU 
2006; 10: 511-45.

s. Haichcr H. tí ứỉ. Curcumỉn: from andem medỉãne to cuĩienc dỉnỉcal 
trials. CeiỉMoi UỊeSà 2008; 65: 1631-52.

9. Wongcharocn w . Phnxnmlncìkul A. The protcctívc roỉe of curcunũn in 
cardlovascular dỉseaso. ỉm J Cđrdioi 2009; 133: 145-51.

10. Bcngmork s, tí ai. Plom-derived heoỉth: the effects oỉ curmeric and 
ciưcuminoỉds. Nutr Hap 2009; 24: 275-81.

ỉ 1. Epstdn J, tí ai. Curcumin as a thcnpeutíc agenc the evỉdence ỉrom ỉn 
vỉtro, onỉmaỉ and human smdỉes. Br J Huư 2010; 103:1545-57.

A d v e r s e  E ffe d s

Effeds on the thyroid. There has been some concem 
about the salety oỉ tunneiỉc oleoresm after reports of 
adverse thyroid changes in pigs.ư

1. MAFF. Food advísory comminee: finoỉ report on the reriew of the 
ooỉouring matỉer in ỉood reguỉations 1973. PdAƠREP/4. London: HMSO, 
1987.

2. FAO/WHO. Evaluaóon oí oeruỉn ỉood addỉdves and contammants: 
tbỉrty-Gfth report of the joim PAOAVHO expert commitỉee on Ibod 
addỉãves. WH0 Tech Rep Ser 799 1990. Aỉso avoilable ac hap://Ubdoc 
who.inƯtrsAVHO.TRS_789.pdf (accessed 30/05/07)

Preparations
Propnttarỵ Prspuitỉtions (detailỉ are given in Volume B)
Sngểa ingredient Prepanriians. Chile: Turmerik: Chùur. Du Di 
(ttìt); Indon.: Rheunulcurt; PoL: Solaren: Spain: EadmenaL
MukHngredient Preparalians. ArntraL: Arthrưortet; BosweIUa 
Complex; Extraliỉe Aithri-Caret; Extraliíe Liva-Caiet; Joint 
MobiUtyt; PulmaCo; Vĩtanox; Austrùr. Apozemah Spasmo 
Claúnt; Canad.: Milk Thistlet; Optomega; Paineasc Cz: Chola- 
gok Fr.: Aromavitalt: Cledist' Expuryb Hepatoum; SUibiob 
Ger.: Chol-Arbuz NF; Ventradd Nf; Bong Kong: Procosa n-h 
Hung.: Andlront: Antiữont; cholagob Munipyrin; Indũr. Aglo- 
tus; Baknil; FN-T-Tusf; Healỉng Dusc Indon.: Aptívium Liver 
Supporth Cursil; Diapec Entrodiart; Pitodiar; Hepaiviton NF; 
Hepasil: Lanagogum; Lecun NutrijoinC Osimax' Osida Procur 
Pluí; Ptoliva: Tripid; Vidoran Emulsion Rasa; Vidoran Plus; 
Israel: Colteat: ItấL: Cinarepa; OsteH; Clebolidert; Reumalort; 
Jpn: Cabe 2 New; Eki Ca be ũ; Mex.: ttuchol; Procosa n.- Rodan; 
Phttipp.: Cogent db+; PoL: Chelicur; Cholitol; Rus.: Cholagol 
(Xoaãroa); Doktor Mom ựlorrop Mom); Suprima-Broncho 
(CynpMMa-6p0HX0 ); Travisil (TpaaHCHn); S-Afr.: Lewensessens; 
Singapore: Artrex; Essentialst; Hepasil DTXt; Procosa nt; 
Switz.: Kemosan 24; UK: Arheumacare; BackOsamine; ukr.: 
Anóíront (Akth4>P0HT)’ Antííront (AHTiKbpoBt); Artritosamin 
(ApipaTOMMHH); Bon-Apetít (Eoa-Annmtt); Cholagol (Xonaran); 
Choũver (XoJDC«q))t; Doctor Cough (Horrop Kamenk); Doktor 
Mom lHorrop Mom cMpon); Hepahealth (renaxenc); Memory 
Booster (MesãopH Eycrqp); Olesãn (OJiecan)t; Vĩtrum Beautỹ 
Elite (BmpyM Suoth 3nrr).
Homoaopadac PreporohonKi Fr.: BilleroL

Tyioxapoỉ IBAN, USAN. riNNI 
Superinone; Tìloxapol; Tyloksapoli; Tyloxapolum;: TníiOKca-
non < *- *
CAS — 2530Ị-02-4. - .

ATC — R05CA01.
ẠTC Vet —  QR05CA01. '
UNII —  Y27PUL9H5&

........... ...................  ‘ ......................  .........
Pharmocopoeỉas. In us.
USP 36: (Tyloxapol). A polymer of 4-(l,l,3,3-tetramethyl- 
butyl)phenoI with ethyiene oxide and ỉoimaldehyde Â 
viscous amber liquid, sometimes slightiy tuibid, with a 
slight aramadc odour. Slowly but ừeely misdble with vvater 
soluble in chloroíorm, ỉn gladal acetic add, in carboií 
dỉsuISde, in catbon tetrachỉoride, in toluene, and in 
benzene. A 5% solution has a pH of 4.0 to 7.0. Tyỉoxapol 
should not be allovved to come into contact vvith metals 
Store in airtigbt containers.

U ses a n d  A d m in is tra tio n

Tyloxapol is an alkyl aryl polyether alcohol nonionic 
surỉactant (polymerìsed macrogol aryl ether, see p. 2164.2) 
It is used in Solutions for deansing contact lenses and 
artìíidal eyes. Aqueous Solutions have been used for 
inhalation as a mucolytic for tenadous bronchopulmonary 
secretions. Tyloxapol has also been used as a vehide for 
aerosol medication and for anábaaerials given in inigation 
Solutions lor pyogenicbone orjo in t inlections.

A d v e r s e  Eữects

Slight inilanunation of the eyelids has been reported after 
prolonged use of aqueous inhalations of tyloxapoL It has 
been reported that occasional íebrile reactions may occur.

Preparations
Proprietary PrBporortona (details are given in Volume B)
Sngle-ingredient Preparations. Canad.: Enudene; Ger.: Tacholi- 
quin; NZ: Enudene; USA: Enudene.
AAuAHngredient preparatíoos. AustraL: Blink-N-Clean; Malay- 
sừr. Cationorm.

Vanilla
Baunilha; Semilia de vạínilla; Vaina de vainilla; Vainilla; Vanilé; 
Vanilj; Vanilja; Vanilje; Vanilka; Vanilla 8eans; Vánilla Pòds; 
Vanille; Vanitya; Wanilla; BaHunb; BaHnnna 
um — Q74T3S078H. '

Phamracopoãas. In USNF.
USNE 31: (Vanilla). The cured, full-grown, unripe fruit oi 
Vaniỉla planifolia, often knovvn in commerce as Mexicah, 
Bourbon. or Madagascar vanilla. or of V. tahửntsis, known ỉn 
commerce as Tahiúan vaniUa (Orchidaceae). VaniDa that 
has become brittle should not be used. Store in airtight 
containers at a temperature not exceeding 8 degrees.

Proỉile
Vanilla is used as a Qavour and in perhưnery. However, tìie 
odour and Havour of vaniỉla are nõt entứely due to vaniDin 
(see belovv) but depend on the presence of other aromatic 
substances. Preparations of vanilla have been used in 
aromatherapy.

Preparatíons
PiQprĩolui /  Proparations (details are gỉven in Volume B) 

Mubt-mgre«iienl PiepQTGhons. Fr.: Cydotelia.
Mtannocopoaiai P) oporotíofU
USNP 31: Vanilla lìncture.

Vanillin
Vainiltina; Vaniliini; Vanilin; Vhnilinas; : Vanillic 'Ạldehydẽ' 
Vanilliné̂ Vanillinum;Wanilina;BaHtuuiH. _   ̂
4-Hydroxy-3-methoxybenzaldehyde. " \
C*Hg03=ÍS21
CÃS— Ì21-33-5. .
UNỊỊ — CHIS30446X.... . ■■

Phormocopoeias. In Eur. (see p. viỉ) and Vừt Also in ŨSNP. 
Ph. Eur. 8: (VaniIIỈn). White or slightly yellowish crysạlDne 
needles or powder. M.p. 81 degre« to 84 degrees. Slightly 
soluble in vvaten ỉreely soluble in alcohol and in mẹthyl 
alcohol; it dissolves in dilute Solutions of alkali hydiondes. 
Protect &om light
USN F 31: (VaniUin). Fine, white to slightly yel!ow crystals, 
usually neèdle-like, having an odour and taste suggestive 01 
vanilla. M.p. 81 degrees to 83 đegrees. Soluble 1 in 100 o| 
water at 25 degrees, 1 in 20 of vvatẽr at 80 degrees, 1 in 2 0 ’OÍ 
glycerol; Ireely soluble in alcohoL in chloròíorm, in ether, 
and in Solutions oi fixed alkali hydroxides. Its Solutions are 
add to litmus. Store in airtight contaỉners. Protect from 
light.

All cross-reíerences reíer to entries in Volume A
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ProRle
VaniHin is used as a Havour and in perỉumeiy. 

Prepanations
Propõetary PreporoHons (details aie given In Volume B)
MuK-ingradient Preparations. Belg.: Pulmex Baby; Pulmext: 
Turk.: Musilakỉ.
Pharmacopoeial Preporations 
BP 2014: Tolu-ũavõur Solutìon.

Vegetable Carbon .....

^ểg^ryễgẹi îl^gefetìTÈ t̂acfc;ỵTOn :̂T^cTÌCTệrTbHWM.

NOTC. The name Carbon Black has also been used as a 
synonym for Channel Black, a colouring agent not used in 
food; care should be taken to avoid conỉusion betvveen the 
two compounds.

Proỉile
Vegetable caibon, which conãsts essendally of finely 
divided carbon, is produced by the caibonisation of 
vegetablẹ materiaỉ snch as peảt or wood- It is used as a 
coióuiing agent toi mediãnes, íoodstuữs, and cosmetics.

Preparatíons -
Proprietary PreporoHons (detailỉ are given in Voliune B) 
Homoeopadúc Preparations. Rus.: Iris-Plus (HpHC-ĩhnoc).

VegetableFatty Oils
^ ^ ^ ^ ặ j Ệ | © Ị e ^ ^ è Ị ^ n ẳ ' - G l ^ r . ^ i ^ , í ' ỵ ^ ẹ ị a ặ Ì ỉ s l a ;

' ỉ1" ' - 1

Pharmacopoeias. In Eur. (see p. vil).
Ph. Eur. 8: (Vegetable Fatty Oilsj. Vegetable £atty oils are 
maỉnly solỉd or liquid triglycerìdes of latty adds that may 
contain small amounts oỉ other lipids such as waxes, free 
ỉatty adds, partial glycerides, or unsaponihable matters. 
They are obtained hom the seeds or huits oỉ plants by 
expression and/or solvent extraction. and may then be 
retoed or hydiogenated tvith the addidon oi a suitable 
antoxidant ư necessary. The ỉollovving are detoed:
• \rirginoiI: the oil obtained hom raw materials oỉ spedal 

quality by mechanical proceđures such as cold 
expression or cenoiíugatíon

• rẹỊmedoiỉ: the oil obtained by expression and/or solvent 
extractìon, and subsequently, either alkali redning 
(foDowed by bleaching and deodorisadon) or physìcal 
reăning

• hydrọgetuứedoũ: an oQ obtained by expression and/or 
solvent extraction, and subsequently, either alkali 
rctoing or phyácal retoing, then possible bỉeaching. 
foUowed by drying, hydrogenatíon. and subsequendy 
bleađũng ạnd deodorisatíon.

Only phosphoric add and alkali retoed oils may be used in 
the preparãdon of parenteral dosage forms.

Hydrogenated Vegetable Oil
Actìte Vegểíàl tĩidtógènado.

Pharmacopoeias. In Br. Jpn allovvs under the tide 
Hydrogenated Oil a product hom fish. other animals or 
vegetables. Also in USNF.
BP 2014: (Hydrogenated Vegetable Oil). A mixture of 
triglyceddes of íatty adds oí vegetable origin. An almost 
white, to e  powder at room temperature and a pale yeũow, 
oily Uquid above its m.p. of 57 degrees to 70 degrees. 
Practícally insoluble in waten soluble in chlorolorm. in hot 
isopropyl alcohol and in Petroleum spirit Store at a 
temperature of 8 degrees to 25 degrees.
USNF 31: (Hydrogenated Vegetable Oil). A mixture of 
ưiglycerides oí íatty adds. Type 1 Hydrogenated Vegetable 
Oil occurs as a toe, white powder, beads. or small ílakes; m, 
p. 57 degrees to 85 degrees. Type 2 Hydrogenated Vegetable 
Oil occũrs as a plastíc (semi-soiid) or Aakẽs, having ã soỉter 
consỉstency than Type ỉ; m.p. 20 degrees to 50 degrees. 
Insoluble in water; soluble in chloroíorm, in hot isopropyl 
aicohol and in Petroleum spirit. Store in aìrtìght containers 
a ta  temperature o{ 8 degrees to 15 degrees.

PrvRỊe
Vegetable fatry oils are genetally solid or liquid triglycerides 
of íatty adds that may cantain small amounts of other lipids. 
They aie obtained bom the seeds or íruits of plants by 
expresáon and/or solvent extracdon, and may then be

retoed or hydrogenated with the addỉtíon o{ a suitable 
antoxidant ư nẹcẽssary. They are Đxed oils (expressed oils) 
and do not evaporate on waiming as opposed to essendai 
oils (ethereal oils, volatíle oils). 'vvhich evaporate leadỉly and 
are ùsually obtaỉned hom their aramadc plant source by 
dỉỉtíỉlatíon. Some fixed vegetạble oBs are usẽd to modỉíy thê 
consistency oỉ ointments and ỉor thelr emollient propertìes. 
They havẽ also been used as vehides ior iat-soluble 
substances such as vitamins.

Hydrogenated vegetable oil is retoed, bleached, 
hydrogenated, and đeodoTỈsed vegetable oỉl stearỉns 
cônsisdng mainly oỉ the triglycerides oỉ steaiỉc and palmitìc 
adds. It is used as a tabỉet lubricant and as an ointment or 
suppository basỉs.

White Spirít ____
Acquaiágiai ' L3klbensirn»;'-LakkaspnỆ _ Síèd^rertzbenzlrỉ;: 
•Stoddaní-Solveritỉ :TeipenDnersatz; Test6enzm7:Trẽmẽnhnl?
WasshbenZmĩ'iặMTcnvỊpnT " ‘ I  . .. . * .... ’ *
€AS^^742^0-(whitesi^^tỹfỂl};6474T-92-O lyÃité spirrt- 
týpe2kậf742^4ể-9 (\^iịésị^JyỊpẽ3); 6474Ỉ-8&-7 (white spirit, 
typeũị;SOS2-AĨ-3-(StỌàdàỊd ŝoÌvent):\~ _ * .
UNŨ — ìm n ĩìe R  (Stoddard solvent) _ _  _______

Description. White spiiit is a mixture of hydrocaibons 
available as a CQỈourless liquiđ. Store in aiitíght contamers.

U ses
White spirit is used as an industrial solvent. It is available ỉn 
various grades. One grade avaiỉable in the USA is knovvn as 
Stoddard solvent.

A d v e r s e  E f fe d s  a n d  Treatm ent
As íor Kerosene. p. 2191.1.

Reíerences to the toxidty oi white spirit.1 
For discusãon oỉ neurotoxidty aíter occupadonal 

exposure to solvents induding white spirit, see under 
Toiuene, p. 2216.2.

ỉ. WHO. Sdeaeđ pcơdeura Products. Errvrnmmmtal Stđith Qriteria 20. 
Gcneva: WHO, 19S2. Aviỉỉable ac http://wwwJncbem.orgMocuments/ 
ehc/ehc/ehc020Jitm (accessed 30/06/04)

Wool Akohols
AỊcọholes Ạdịpis Lanạe; AlcphpleS; dẹ Ịạná; ẦỊcpholes de 
lanolinạ; Alcoholia Lanaẹ; AlcoiantKK; Ặi<wls.cle-grâịsse.de;, 
laine;. A lkc^ ly :;tuku- iZ ovỡ Vln^:^RjiW asăÌ|0h6lóỊ< ;: 
Lanaicolum; Lanolin Alcohols; Ullfeteífoholèr;Wlla-ầll«3holit; 
Vilnụ Tiebalti- alkoholiai; WollwadisalỊ<DhóỊé;yWoọÌ 
Alcohols; Cnvipro lllepcráHoro >Knpa.-■ '
CAS — 8027-33-6. '■ • V
UNII — 884GẸA9HE, vi ÍC::: "

Pharmacopoeias. In Eur. (see p. vd). Aỉso in USNF.
Ph. Eui. 8: (Wool Alcohols). A mixture oi sterols and higher 
aliphatíc alcohols obtained hom wool ỉat and containlng not 
less than 30.0% oỉ cholesteroL A suitable antoxidant may be 
added. A pale yellow to brownish-yellow. biittle mass 
becoming plastic on heating. M.p. not lovvei than 56 
degrees. Practically insoluble in water; slightly soluble in 
alcohol (90%); soluble in boiling dehydtated alcohol, and in 
dichloromethane. Store in well-filled containers. Protect 
hom lighL
USNF 31: (Lanolin Alcohols). A mixture of sterols. aliphatic 
alcohols, and triterpenoid alcohols obtained by the 
hydrolysis of wool fat. It may contain not more than 0.1 % 
of a suitable antoxidant. II is a hard. waxy amber solid vvith a 
charaaerisúc odour. M.p. not belovv 56 degrees. Insoluble 
in water slightly soluble in alcohok heely soluble in 
chloroform. ín ether, and in Petroleum spirit. Store at a 
temperature of 25 degrees, excursions pennitted between 
15 degrees and 30 degrees. Protea hom light.

bicompatibilHy. Wool alcohols is incompatible wìth coal 
tar, ichthammol, resordnol. and phenol.

ProRỊe
Wool alcohols is an emulsiỉying agent and emuláon 
stabiliser used in the preparation oỉ water-in-oil aeams and 
ointmentỉ. It increases the water absorbing capadty of 
hydrocarbon mixtures; the addition oỉ 5% of wool alcohols 
permitỉ a threeỉold increase in the amount oỉ water that can 
be incorporated in soft paraỉto and su ch emulsions are not 
'cracked' by the addỉtion of weak ađds.

It has an emollient action on the skin and is used in 
preparations ỉor dry skin and dry eyes.

Derivatives of wool alcohols with simílar uses ỉndude 
acetylated yyool alcohols and ethoxylated wool alcohols.

VVool alcohols may cause hypersensitivity (but see also 
under Wool Fat, belovv).

Preparations
Proprietory Preparotions (đetails are given in Volume B)
MuB-ingratBant Preparcriiont. cantuL: Rehesh Lacri-Lube; Fin.: 
laai-Lube; Cer.: ColỉquiSlm; /ri: Lacri-Lube; Oilatum Emoll- 
ient; Iirạet Adinolt: ItóL-. Laailube; NZ: LaaAube; Switz.: 
CoilqidBlm; . ƯK: Dennalo; Lacri-Lube; Oilatum EmoBient; 
USA: Aquaphor Healing Ointmenu DermaPhoi; Hydrocerin; 
Hydrocerin; Rehesh Lacri-Lube; Rehesh PM.
pharmocopoeid Prepamtions
BP 2014: Wool Alcóbols Ointment.

WoolFdt . _

ịyđrogệnệe;
toK)nr|.

íanôlKaf,lahõlítai anhidrar. Lanollnum;./^TuntìedtLapblin; 
ReệQ«^W(»l-Fỉte Súậịtía;Tuk.z < ^ '\H n^:Tuk 2 ò ^  vlrỊy 
fVdrốgè'novaný -(wool fet, hydrogẹnateđ), UỊIíétt; Villarasva; 
ẠẬInq iĩie&lại; Wollfett", wõílyỳachệ J1aH0 ntỊ^ỊlJẽpOTHốÁ’. 
>Knpì’*p.\ '  - ,
c ứ — M 4 - a  . . ' J
VNÌỈ ■— 7£VỔ5£W6H. ^  ~ 7~ ;  ■ '

Pharmacopoeios. In Chin.. Eur. (see p. vii), ĩnt, Jptt, u s . and 
vict. Some pharmacopoeias indude Hydrous Wool Fat 
which is prepared by the addition of water to wool ỉat.
Eur. also ỉndudes Hydrogenated Wool Fat 
u s  also indudes Modìhed Lanolin.
Ph. Eur. 8: (Wool Fat). A purihed, anhydrous, waxy 
mateiiaỉ obtained hom the wool oí the sheep (Ovií aries). A 
suitable antoxidant may be added. A yellovv, unctuous 
substance. When melted, it is a dear or almost dear, yellow 
liquid. Drop point 38 degrees to 44 degrees. 10 g absorbs not 
ỉess than 20 mL oỉ water. Practícally insoỉuble in waten 
slightly soluble in boiling dehydrated alcohol; it ỉonns an 
opalescent solution in Petroleum spiỉit. Store at a 
tempeiature not exceeding 25 degrees.
Ph. Eur. 8: (Wool Fat Hydrogenated: Adeps Lanae 
Hydrogenatus). A nũxtuie oỉ higher aliphatic alcohols and 
sterols obtained hom the đirect, high-pressure. high- 
temperature hydrogenation oỉ anhydrous wool lat during 
which the esters and adds piesent are reduceđ to 
corresponding alcohols. A suitable antoxidant may be 
added. A white or pale yellow, unctuous substance. M.p. 45 
degrees to 55 degrees. Pracdcalỉy insoluble in watei; soluble 
in boiling dehydrated alcohol and in Petroleum spữịt. Store 
in weH-filled containers. Protect hom llght 
Ph. Eur. 8: (Wool Fat, Hydrous; Adeps Lanae Cum Ảqua). A 
mixture of 75% of wool fat and 25% oỉ water. A suitable 
antoxidant may be added. A pale ye!low, unctuous 
substance. Drop point 38 degrees to 44 degrees. Store at a 
tempexature not exceeding 25 degrees.
USP 36: (Lanolin). A purỉhed wax-like substance obtained 
hom the wool of the sheep, Ovừ aries (Bovidae). It is a 
yeỉlovtr tenadouỉ unctuous mass vvith a slight charaaeristic 
odour. Meltìng range 38 degrees to 44 degrees. lt contains 
not more than 0.25% oí water. It may contain not more 
than 0.02% oỉ a suitable antoxidant. Insoluble in water, but 
mixes without separatỉon with about twice its weight of 
waten sparingly soluble in cold alcohol; more soluble in hot 
alcohol; heely soluble in chloroíorra and in ether. Store at a 
temperature preíerably between 15 dcgrees and 30 degrees. 
ỮSP 36: (Modihed Lanolin). It is Lanolin that has been 
processed to reduce the contents of hee lanolin alcohols and 
detergent and pestitíde residues. It contains not more than
0.25% of water. lt may contain not more than 0.02% oi a 
suitable antoxidant. Store in airtíghb preỉerably rust-proot 
containers and preỉerably at a temperature of 15 degrees to 
30 degrees.

Uses
Wool fat is used in the lormulation of water-in-oil creams 
and ointments. When mixed with a suitable vegetable oil or 
with soh paraỉhn it gives emollient creams that penetrate 
the skin. It can absorb about 30% oỉ water. Wool fat is also 
used in other topical vaginal. rectal, and ophthalmic 
preparaúons.

Derivatives and modihcations oí wool fat indude 
hydrogenated wooI fat (hydrogenateđ lanolin), hydrous 
wool fat (hydrous lanolin), poloxyl lanolin (ethoxylated 
lanolin), isopropyl lanolate, lãnolin oil, and lanolin wax.

A d v erse  Effecfs ạ n d  P recautịons
Wool ỉat can cause hypersensitivity reactions.

HypersensHivHy. Wool lat ũ  widely regarded as a common 
senãtismg agent. but the true extent of allergy to it is con- 
troveisial.1 Suspeaed sensitivity reactions have próved dU-

The Symbol t  denotes a preparation no longer actively marketed

http://wwwJncbem.orgMocuments/


2220 Phqrmaceutical Excipients

Acult to reproduce in skin patch testing.2 The allergens are 
unknovvn but are thought to be in the alcobolic ừaction. 
A retrospectíve study3 of more than 24000 patients with 
eczema who received skin patch testing ỉound that sensi- 
tíváty reactions to a  Standard patch reagent of wool alco- 
hols 30% in soft paraHỉn were rare; an average of 1.7% of 
patients per year showed sensitivity.

1. Lee B. Warshaw E. Lanolin aUergy: binory. epỉdemiology. responsible 
allergens. and ơianagement. Dtrmatitá 2008:19:63-72-

2. WolI R. The lanolin Paradox. DermatoloỊy 1996; 192: 198-202.
ĩ . VVakelin SH. aal. A retrospecdve analysiỉ ot  contact allergy to lanolln. Br 

J Dermatoỉ 2001:145: 28-ỉỉ.

Pesticide residues. Concems have been raised in the past 
about pesddde residues in wool fat,'"3 because of the pos- 
sible riỉk to breast-fed iníants vvhose mothers were using 
tvool fat-based nipple ointments. Offidal published stan- 
dardỉ such as Ph. Eur. and USP novv include limits for pes- 
tìdde levels in wool fat.
.1. Copcland CA, tì ai. Pestiđde residue ỉa lanolin. JAMA 1989; 261; 242.
2. Cade PH. Pestitíde ỉn lanoỉỉn. JAMA 1989; 262: 613.
ỉ. Copeland CA, Wagner su Pcstitíde in ỉanolỉn. JAMA 1989; 262: 613.

Preparatíons
Proprietary Preparationỉ (details are given in Volume B)
Singte-mgredient Preparationi. Austral.: Lansinoh; CanatL: 
PureLan; Ger.: Oleo Tull; Indìa: Nipcare; S.Afr.: Duratears; 
Turk.: Duratears; UK: Evolve Plus; USA: Lan-O-Smooth; Lansí- 
noh.
Muhnrtgredient Preporatíons. Arg.: Aicon Lagrúnas; Crema Para 
Paspadurast; Dr Selby; Ninderm; AustraL: Alpha Keri; Dura- 
tears; E45; Poly Visc; Soochen Healỷ; Austria: Tíroler SteinoL' 
Belg.: Duratears: Lacrytube; Canad.: A & 0 Ointment: Akwa 
Tears; Elexitol Heel Balmt; Huile de Bain Therapeutique; 
Lotion Lubririante Calmante Hydratantet; Optilube; SecoU 
Tears Naturale PM; chile: Duratears; Lacri-Lube; Pasta Lassar; 
Fr.: douvence; Ger.: Sofra-TulI sine; Vita-POS; Gr.: Duratears; 
Fissan-Pate; Hong Kong: Duratears; India: Elure; Indon.: 
Yanthi Baby Oilf; Israel: Duratears; Kamil Blue; Lacrimolt; 
Pedisolt; Vita-POS; Malaysia: Balneumt; Duratears Naturale; 
Lacrilube; Ma.: Acuafil Ungena; Neth.: Duratears 1: NZ: Alpha 
Keri; BK; DP Lodon - HC; DP; Hydroderm; Otaliíe Peppennint; 
Pol.: E4Ỉ; singapore: Balneum; Duratears; Lacrilubet; Spain: 
LubriSlmt; Paỉta Lassar Imba; Switz.: Nasomed; Thai.: Dura- 
tears; UK: Alpha Keri; Hewletts+; Lubri-Tearst; Melrose; VitA- 
POS; USA: Akwa Tearst; Alpha Keri; Bodi Oil; Bottom Bettert; 
Dermadrox; Dry Eyes: Duratears Naturale; Geri-Silk; Laai-GeL’ 
Lacri-Lube: Lansinoh Diaper Rash; Lantiseptic LubriPresh PM; 
LubriTears: Paladin; Palotnar E; Systane Nĩghttũne; Vencĩ.: 
Oleodenn.
Pharmocopockd Preparahom
BP 2014: Simple Eye Ointmenc; Simple Ointment.

Xanthan Gum
Corn Sugar Gum; E415; Goma de xantána; Gomma di 
xantano; Gomme xanthane; Guma ksantanovva; Ksantaani- 
kumi; Ksantano lipai; Polỵsaccharide B 1459; Xantán gumi; 
Xantangummi; Xantháangom; Xantham Gum; Xanthan- 
gummi; Xanthani gummi; Xanthanová klovatina; KcaHĩaHO- 
ãa TyMa; KcaHTaHoãan KaMeflb.
G4S—  ì ì 138-66-2. ;
UNII —  TTV12P4NEE

Pharmacopoeias. In Eur. (see p. vii). Also in USNF.
Ph. Eur. 8: (Xanthan Gum). A gum produced by 
lensentation of a carbohydrate vvith Xanlhomonas campestrũ 
and puriEed. It is the sodium, potassium, or caldum salt of a 
high-molecular-vveight pọlysaccharide containing D-glu- 
cose. mannose. and glucũronic add. It also contains not less 
than 1.5% of pyruvic add, calculated with reíerence to the 
diied substance. A white or yeIlowish-white, free-flowing 
povvder. Soluble in water giving a highly viscous solutíon; 
pracdcally insoluble in organìc solvents. A 1 % solution in 
vvater has a pH of 6.0 to 8~0.
USNF 31: (Xanthan Gum). A high-molecular-weight 
polysaccharide gum produced by a pure-culture íermenta- 
tion oí a carbohydrate with Xanthomonas campesois and 
puriBed. It contains D-glucose, D-mannose, and D- 
glucuronic add. It is prepared as the sodium, potassium, 
or caldum salt A cream-coloured povvder. Soluble in hot or 
cold water. Its Solutions aie neutral to litmus.

Proíile

Xan than gum is used in pharmaceutical manuíacturing as a 
suspending, stabilisíng, thickening, and emulsiíying agent. 
It is also used ỉimilarly in the ỉood industry.

Suspensions of crushed tablets or insoluble povtrders 
made with xanthan gum were reported to be preỉerable to 
those made with tragacanth.1

The stability was generally good and oniy a small number 
of drugs had been íound to be incompatible (amitriptyline, 
tamoxUen, and verapamil).1 For extemporaneous dispen- 
sing. a 1 % solution of xanthan gum with hydroxybenzoate.

prepared in advance, vvas diluted to 0.5% with water vvhen 
preparing the suspension.

Xan than gum was found to be a suitable suspending 
vehide for delivering antispasmodics topically aỉong the 
length oC the oesophagus in patients with oesophageal 
spasn.3 Coaguladon of the gum had occurred when it was 
used for suspensions of certain ũlm-coated tablets.

1. Anonymous. 'Bxtremeiy uscíul" ncw suspendỉng agenc. Pharm J 1986; 
237: 665.

2. Evans BK, Fcnton-May V. Kelơol. Pkarm J 1986; 237: 736>7.

Preparotíons
Proprietary Preportrtions (detailỉ are given in Volume B)
Sngla ingradinnt Preparolions. Ger.: Rontnyl.
MuM-ingredienl Preparations. Fr.: Cyamox; Cyamox; Herpclain 
ItaL: Noremiía; panamir Resource Gelíỉicaut; Xantemet; 
Switz.: Prevalin: Turk.: Xialine; USA: Mimyxt.
Pharmocopoeial PteparolioiB
OSNF 31: Xanthan Gum Solutíon.

Xylene
Dimethyibenzene; Dimetilbenceno; Ksilenas; Ksilols; Ksylen; 
Xilè; Xilene; Xileno; Xyleen; Xylen; Xylène; Xylol; Xylole; 
Kcm/ioíl 
QH 1(y=1062
CAS— ĩ330-20-7; 108-38-3 (m-xylene); 95-47-6 (o-xylene); 106- 
42-3 (p-xylene).
UNII —  D856310478 (xylene mixed); 09XS864HTE (m-xyìene); 
E2474E14QP (ct-xylene); 6WAC10477V (p-xylene). 

Description. Xylene is a mixture of the 0-, m-, and p- 
isomets in which the m-isomer predominates. It is a 
colouriess, volatile. ílammable liquid. Wt per mL about
0. 86.. B.p. about 138 degrees to 142 degrees. Store in 
airtight containers.

Uses
Xylene is used as an industrial and pharmaceutical solvent 
and in preparations to dissolve ear wax.

A d v e r s e  E ffe d s , Treơhnent, a n d  P recau tions
The acute toxidty of xylene is similar to that of benzene 
(p. 2171.2) but is less marked. Adverse eữects are treated 
similarly to bentene.

Xylene has been implicated in volatile substance abuse 
(see under Toluene, p. 2216.3). Commerdal xylene may 
contain benzene, and thís may perhaps inAuence the 
pattem of adverse effects.

Xylene should not be used to dissolve ear vvax iỉ the 
tympanic membrane is periorated.
Reíerences.

1. VVHO. Recommended health*bâsed timỉts in occupadonaỉ exposure to 
sdected organic sdvcnts. WH0 Ttch Rẹp Ser 664 1981. Avaiỉable ac 
hnp://ỉỉbdocwbo.ínưtrs/WHO.TRS_664.pd! (accessed 03/09/08)

2. Health and Saíety Exeoitỉve. Xyỉenes. Taxừiĩy Revừw 26. London: 
HMSO. 1992.

3. WHO. Xyỉenes. Environmcntai Health Criuriđ 190. Geneva: VVHO. 1997. 
Avaiỉ^rie at: http://wvrvr.inchem.orf/documenls/ehc/ehc/ehcl9Q.hun 
(accessed 30/06/04)

4. IARC/WHO. Xylenes. ỈARC mortợỊTầphs on the evaluatiơn of the cardtiOỊaác 
rửk a f ehemkaữ to humans 1999; 71: 1189-1208. Available ac http:// 
monógraphs.UrcJr/ENG/Monographs/VOỈ7 ỉ /volume7 ỉ .pdỉ (accessed 
10/06/09)

Effech on ihe eyes. Eye injuries due to acddental contaCT 
with paints containing xylene have been reported.1 The 
injuhes resembled alkali bums and were ưeated in a simi- 
lar manner. Xylene-induced keratopathy has been 
reviewed.2

1. Ansari EA. Ocular ínjury wỉth xylene - a report oỉ two cases. Hum Exp 
Toxkol 1997; 16: 273-5.

2. TrujiQo F, rf al. Xyiene keratopadiy: a cue report and revỉew oi the 
llỉennire. Comea 2003; 22: 88-90.

Effech on the nervous System. References.
1. Anhur UH. Cumock DA. Xylene-ỉnduced epỉlepsy following ịnnocent 

gỉue snưang. BAU 1982; 284: 1787.
2. Robens FP. tì aL Near-pure xyỉene causing reversỉble neuropsychìatric 

diỉturbance. Lanctì 1988; ỉỉ: 273.
3. Dnper TH. Bamiou DE. Audỉtory aeuropathy in a patíent exposed to 

xylène: ca se report. J Laryngoỉ Otol 2009: 123: 462-5.

HandGng. Suitabỉe precautions should be taken to avoid. 
skin contact vvith xylene as it can penetrate skin and pro- 
duce systemic toxidty.

Pharmacoícinetìcs
Xylene is absorbed after inhalatíon. ingestion, and to some 
extern through the skin. It is rapidly metaboUsed by 
oxỉdation to the corresponding 0-, m-, or p-methylbenzoic 
(toluic) adds and excreted in the urine largely as the glydne 
conjugate, methylhippuric add (toluric add). Xylenols are 
minor metabolỉtes and are excreted in the urine as the 
giucuronide and suưate conjugates. Some unchanged 
xylene is excreted thtough the lungs.

Preparations
Proprietary Preporotions (details are given in Voliune B)

Single-ingradiant Praparations. Belg.: Cetulyx: Pr.: Cerulyse; 
ItaL: CemUsina.

X ylito l /BAN)
E967; Ksilitolis; Ksylitol; Ksylitoli; meso-Xyiitoí; Xllit; Xiiitỏt xỷlit- 
Xylitolum; KcnnnT. . .
CsH,A=152.1 ■ ■ ;
CAS — 87-99-0 (xytìtol); 16277-71-7 (ữ-xylitol): ' ' -
u m — VCQ006KQ1E

Pharmacopoeias. In Chín., Eur. (see p. VÍÌ), and Jpn. Also in 
USNF.
Ph. Eur. 8: (Xylitol). A white or almost white crystalline 
powder or crystals. M.p. 92 degrees to 96 degrees. Verỹ 
soluble in vvaten sparingly soluble in alcohol.
USNF 31: (Xylitol). white crystals or aystalline powder. 
Crystalline xylitol has a melting range betvveen 92 degrees 
and 96 degrees. It has a sweet taste and produces a coõling 
sensation in the mouth. Soluble ỉ in about 0.65 of water 
sparingly soluble in alcohol.

U ses a n d  A d m in is tra tio n

Xylitol is a polyhydrìc alcohol (polyol) related to the pentose 
sugar, xylose (p. 2649.2). It is similar in sweetness to sucrose 
and is used as a bulk svrcetener in foods and as a sweetener 
or excipient in pharmaceuticals. Xylitol is also used as a 
sweetening agent ỉn sugar-free preparatìons as it is 
noncarìogenic and is less likely to cause dental caríes than 
sucrose. It may also have a role in the prevendon of dental 
caries (see belovv). It was íormerly consỉdered as a substitute 
for glucose in inưavenous nutrition but such use bas 
generally been abandoned due to adverse e&ects.

Dental caries. Preparaáons containing xylitol appear to 
have a useíul roie in the preventìon of dental caries 
(p. 192.3).1-4 both by stũnulatíng salivation and by dừect 
eữects. They may also aid dentaỉ remineralisatíon.7

1. E dpr WM- Sugar subsdtutes. chewing gum and dental cuies—a revỉew. 
Br Dertí J  I99al 184: 29-32.

2. Gaỉes MA. Nguyên T-M. Soihitoỉ compared with xyỉỉtol ỉn preventíon o( 
dental caries. Ann Pharmacữther 2000; 34: 98-100.

3. Magulre A, Rugg-Gunn AJ. Xylỉtoỉ and carỉes prevcntioo—is it a magic 
buùét? Br Dertí J  2003; Ỉ94:429-36.

4. van Loveren c. Sugar aiohoỉs: what ỉs the evidence b x  cariM- 
preventive and caries-therapeuũc eHects? Carừs Ra 2004: 38: 286-93.

5. Bun BA. The use oi sorbỉtoỉ* and xyUtol-sweetened diewing gura in 
carỉes atntroỉ. J Am Dent Assoc 2006; 137: 190-6. Correcdon. ihid4 447.

6. Mỉỉgrom Ỹ. et al. Xyĩitoỉ pediatric topỉcal oral syrup to prevent dentaỉ 
caries: a double-bỉind randomixed dỉnicaỉ trỉaỉ of efficacy. Anh Pediữtr 
Aẳữksc Med 2009: 163: 601-7

7. Mẩkinen KK. Sugar aỉcohois. caries inòdence, and remineraUzadon oi 
caries lesions: a ùíeraiurc revỉew. Int J Dent 2010; 2010: 981072.

Otitiỉ media. Thete is some evidence that xylitol chevring 
gum1-2 or syrup,2-3 used 5 times daily, has ã preventative 
effea against acute otitis media (p. 195.2) in children. 
Hovvever, another study4 ỉound that xylitol had nó eflect 
when given only during acute respiratory-tract iníectíons, 
and use of a higher dose 3 times daily also proved ineSec- 
dve.5 A systematic revievv4 conduded that use of xylitol 
was of benefit but that hirther study was needed to estab- 
Ush more convenient dosage regimens. 

t. Uhnl M. etaL  XyUiol cbewinggum in preventíon olacote odtis medla: 
double bỉỉnd randoreỉsed trỉaL BảU  1996; 313: 1180-4.

2. Uhari M, rf di, A novd use of xyKtoỉ sugar in preveadng acure oõtis 
media. Pediatria 1998; 102: 879-84.

3. Uhari M.e ta ỉ. Xylỉtoỉ in preventíng acuce otítỉs medỉa. Vaedrư 2001; 19: 
S144-S147.

4. Taptainen T. t ì  ai. Xyiltol administered onỉy during respứatory inỊẹctloos 
htíled to prevcnt acute ocỉtỉs medỉa. AbstracL Pediầtrks 2002; 10 9 : 302.
PuH vcrston: http://pedỉauia.aappublicatíons.org/cgi/reprinƯ 109/2/
el9  (accessed 23/08/10)

5. HầutaUhtỉ o . tì ai. Failure oí xylỉtoỉ gỉven three thnes a day s® 
preventỉng acute otíds medỉa. Pettìatr hựea Dừ J  2007; 26: 423-7.

6. Danbauer JL. đ  aL Xylitol as a prophylaxis for acute otìũs medU: 
systematíc revỉew. ba J Auẩhỉ 2010; 49: 754-61.

A d v e r s e  E ữects
Large amounts of xylitol ta ken orally may cause diarrhoea 
and Oatulence. Hyperoxaluria. vrhich can occur with 
inơavenous mtusion, is unllkely aítei oial use. Hypemnc- 
aemia, changes in liver-íunction tests, and ađdosis 
(induding lactic addosis) have occurred after intravenous 
intusion.

HypersensiiívHy. A report of oral erosions caused by con- 
tact hypersensltivity to xylitol-containing chewing gum.

1. H a n ak m  Y, a  al. Xylitol aj a causativí agent of oral trosive ẹaema. Br 
J Dtrmaul 2005: 152: 821-2.

All cross-reíerences refer to entries in Volume A

http://wvrvr.inchem.orf/documenls/ehc/ehc/ehcl9Q.hun
http://ped%e1%bb%89auia.aappublicat%c3%adons.org/cgi/reprin%c6%af
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Preparatíons
Proprietary Preparcrtions (details are given in Volume B)
Single-ingradient Preporotionỉ. Canad.: Trident; ơtintr. De l i  Er 
Xin Ya Qing Nỉng ( » j * í ); Ger.: Xylitt; rhilipp.:
XylogeL- USA: XyliMeltsT
Mulii-ingmdient Preparalions. Arg.x Bacal Hyper Sensitive; Bucal 
Tac Wbitening Ge i  Bmoỉonn Total; Esmedẽnt; Fluorogel 2001 
para Dientes Sendbles; Eluorogel 2001; Mỉnamint; Peiiobacter; 
Periodent; Soludon Orat Tac iluor; Otữe. Oralgene; Ger.: GX: 
IníectoGtipp; Inlesol XẸ; Parentamin X-Ef; Periplasmal XE; 
Saliva natuta; sáseem; Indlax Hermin; Kỉdodent; ĩnđan.-. Ami- 
noíusin L; Comaíusin Hepan Intraíustn SX-E; Piecopan Tri- 
ũuid; Jp7C Amỉret XB; Proteamin; Triíluid; Triparen; Mex.-. 
Dentsiblen-tí FluoxytíJ+; Periodentyl; Perioxidínt; Nrtk.: Saliva 
Orthana; Phũipp.-. Xylorinse: UK: AS Saliva Orthana; AS Saliva 
Orthana; Biotẽne óralbalance; Saliva Natura;' Ukr.: Glauxyl 
(ImoKCHalt; Gluxyl (raxKcan); Iníesol 40 (Haệeson 40); Xylát 
(Kcaaar); USA: Optimoist; SaÚvaSure.

Yel!ow 2G
ffO^'’lâ^ Cịglw Yèllôw ^ Cẫ^ 0 tf'Ỳellow Ỉ.7; Arnanlld^ổí.GI' 
r̂ ^ ẳ ặ w ^ b jlâ ú ìf'rn đ e x  tò Í896 ^ Ố eá'2G { Geítopasis 

2Q 2G .'
^sốạỉụ^lậĩìícỉiroiĩĩ^Ể-hydroxy-S-trieđiyl-d-ỈẠ^ulRho:
'hatopKèn^átíolpyREor-l-yllbercẹnesulphonáte.

CẢS -  6359-98^ -  - _

P roĩile  y  .
Yellovv 2G is a synthetic azo dye used as a colouring agent in 
cosmetics.

Zein
. Z ẹ í ậ ^ 3 ẹ i < ĩ ụ . . ' 
?CA5^SỌ10Hậ5-6 (zeịns). ' - ' - ,

pharmacopoeias. In ơtin . Also in USNP.
'ŨSNF 31: (Zein). A prolamine đeiỉved from com, Zea mays 
(Gramineae). A white to yeHow powder. Insoluble in water 
and in acetone; readlly soluble ỉn acetone-vvater mbctures 
between the lỉmits oỉ 60% and 80% of acetone by volume;

. soluble in aqueous alcohols, in ethoxyethanol, in glycols, in 
huíuryl alcohol, in tetrahydroíurhiryl alcohol and ỉn 
aqueous alkaline Solutions of pH 11,5 and above; insoluble 
in aỉl anhydrous aỉcohols except methyl alcohol.

Profi/e
Zein is used as a tablet binder and coadng agent for 
phaimaceutical preparations and foodstufís. It has been 
used as a substítute ỉor shellac.

Zinc Stearate

Tin p  stéarảs; ZínÊtearat;CTeapaT LỊmhkíl  ̂ *
'Zlne"octadécanoate. ' - ,v  ~~ ^  .
'Ị ^ ^ 4 ^ ĩ ^ 7 r 3 l . ( ĩ ị Ị K  fM Ìm ^ à te $ 5 5 ? ^ S \ự ja rỆ s i^ tr (ữ ầ } . II  
v W l— ỷị? X ộ Ọ Ã 4 F y  . ~ -~ Ỵ ‘ \  . V

PHarniacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Zinc Stearate). Zinc stearate [(Cj7HjjC02) 
2Zn=632.3] may contain varying proportions oí ánc 
palmitate[(Cl5H31C02)2Zn= 576.2] and zinc oleate

[(Ci7HjjC02)2Zn=628.3]. A light, white or almost wbite, 
amorphous powder, ỉree ỉrom gritty parddes. Practically 
insoluble in water and in debydrated alcohoL 
USP 36: (Ztac Stearatc). A compound oỉ zinc with a mixture 
of solid organic adds obtained &om ỉats and consisting 
mainly of vatiable proportlons of rinc stearate [(Ci7HjjC0 2) 
2Zn=632.3] anddncpalmitate [(C1jHjiC02)2Zn=576.2] A 
fine, white, bulky powđer, &ee ỉrom grittiness, with a íaint 
characteiistic odour. Insoỉuble in water, in alcohol, and in 
ether.

Uses

Zỉnc steaiate iỉ a metal soap anỉonic suriactant (p. 2164.1). It 
is used as a lubricant íor granules in the manuỉacture of 
tablets and capsules and also has industrial and cosmetic 
applications. It has bẽen uscd as a soothing and protective 
appllcatìon in the treatment of skỉn inflammaĩion and may 
be used as a powder or as a cream.

A d v e rs e  E ffe đ s
Zinc stearate inhalation has caused ĩatal pneumonitis, 
particularỉy in inỉants.

Preparations
Proprietary Preparations (details are given in Volume B)

MuK-ingradienl Preporolions. Arg.: Prcrisedan; Iỉraet Acti Talc 
ĩtáú sĩeiil Zeta; Swừz.: Hydrocortìsone composituntt; Thttù: 
Banođn: UK: Simpsons: Venez.: Borocanỉor.

Pbarmacopoeial Preparations
USP 36: Compound Clioquinol Topical Povvder.

The Symbol t  denotes a preparation no longer actively marketed
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Radiopharmaceuticals
Radioactíve compounds are used in nudear medidne as 
sources of radiation for radiotherapy and ỉor diagnostic 
purposes. They have many uses in research and industry.

Radiopharmaceuticals are mediánal Products vvhich, 
when ready for use. contain one or more radionudides 
(radioactive isotopes) induded for a medidnal purpose. 
Usually they consist of a cold kỉt, a non-radioactive Chemical 
component or drug, coupled with a radỉonudide. The 
Chemical component or drug localises in the target area and 
the radionudỉde emits radiadon. Some radiopharmaceu- 
tícals are deágned to a a  as a ỉignal generator. providing 
relatively hannless emissions to provide physiological 
imaging for diagnosiỉ (tracer procedures or studies), 
whereas others are therapeudc in nature and intentionally 
harmlul to targeted tissue. in order to destroy aberrant OT 
cancerous cells. Radiopharmaceuticals are prepared in 
many íorms. including intravenous injections, gases. 
aerosols. oral Solutions, and capsules.

The aim of this chapter is to provide background 
inỉormatỉon on the radionudides that are used as 
radiopharmaceuticals. Care is requữed in the preparation, 
handling, use, and disposal of these compounds; they are 
thus best dealt with by those vvith suitable experience and 
training.

Atomic Structure
The dassical model of the atom represents it as a cenưal 
posidvely charged nudeus around vvhich negatively 
chatged eleorons revolve in orbits. The elecơons are 
arranged round the atomic nudeus in a series of 'shells' in 
each of which is a limited number of otbits. Although novv 
superseded in physics, this model remains useíul as a 
convenient simpliGcation in chemistry and radìochemìỉtry.

The nudeus consists of 2 main kinds of partides: protons. 
each of unit posiúve charge, and neuữons, vvhich are 
uncharged; the total number of these partides in the 
nudeus is known as the mass number (A).

The number of protons in the nudeus is knovvn as the 
atomic number (Z). AỈI the atoms of a particular Chemical 
element have the same atomic number, but vvhile the 
number of protons ìs constant, the number of neutrons (N) 
in the atoms, and thus theữ masses (mass numbeis), may 
vary. These diỉỉerent forms oỉ the same element are known 
as isotopa oí the element and these isotopes diííer in some of 
theứ physical properties.

Each dectron canies a negative charge which is of the 
same magnitude as the positive charge of the proton, so that 
in the neutral atom the number of electrons is equal to the 
number of protons in the nudeus.

Some isotopes may be stable, the diííerences between 
them arising solely bom theừ dưíerence in mass; others may 
be radioactive (radioisotopa), theừ unstable nudei changing 
spontaneously and emitting partides or electromagnetic 
vvaves, or both, in an attempt to move tovvards a more stable 
nudear arrangement (see also Radioactive Decay, belovv).

Most oi the natuially occurring isotopes are stable, 
though there are some that are unstable and thereíore 
radioactive, for example, uranium-235. In addition, 
artiũđal radionudỉdes are prepared by converting stable 
n u d d  into unstable íonns or naturaỉly occurring radio- 
nudides may be prepared by ardhdal means.

N om endature. The Symbol used for a nudide is a 
devdopment of the Chemical Symbol for the atom, with the 
mass number (A) as a left or preceding superscript and the 
atomic number (Z) as a Ieft subscrípc the neutron number 
(N) has occasionally been given as a right subscript. Thus, 
eỉement X may be depicted as: azXn. However, the neuưon 
number may be iníerred so it is almost aiways omitted. Thus 
the symbols íor the 3 hydrogen isotopes—common 
hydrogen, deuterium, and tritium—would be ‘|H, 2ịH, 
and 3|H, and the symbols for the 3 naturally occurring 
uranium isotopes 13A*jU, 23,,zu. and 23*»jU. As the atomic 
number can also be inlerred hom the Chemical Symbol it is 
usual to omit the subscript and reíer to, for example, 3H or 
23’u. It is aỉso common practíce to write out the full name oí 
the element followed by the mass number, e.g. chromium- 
51 íor s,Cr.

Radioactive Decaỵ
Radionudides decay (transíoim to more stable nudides) in 
various ways that depend upon theứ initial structure. Each 
radionudide has a disdnct haư-Uỉe, vvhich is the dme taken 
for a given quantity to decay to one halỉ of its inirial value or 
original activlty. The activity oi radỉonudides is measured in 
terms oí the rate of transformation OT disintegration. The SI 
unit tor radioactivity is the becquerel (Bq), which equals 1

disintegration/second (or 1 transíormation/second). The SI 
units are metric and technically are the preỉetTed method oỉ 
quantiíying radioactivity. However, the older System using 
curies (Ci) may stíll be used in practice; 1 Ci = 3.7X 1010Bq.

Radloacdve decay or transỉoimation may involve the 
emission of charged panides, electron capture, or isomeric 
transition. The type of emìssion bom a radionudide largely 
determines its useỉulness in medidne. The Products oi decay 
may themselves be tadioactive and undergo hnther 
transíormaúon, e.g. the decay of molybdenum-99 to 
technetium-99m, vvhich undergoes íurther decay to 
technedum-99. Most sources emit more than one type of 
radiation.

Alpha decay emits alpha partides from the nucleus; these 
are positively charged partides (identical to a helium 
nudeus) consisting of 2 protons and 2 neutrons. Alpha 
decay occurs in elements with high atomic mass. These 
radionudides are rarely used in nudear medidne because 
dements of high atomic mass are uncommon in biological 
Systems such as the human body. In addition, alpha 
pattides have limited penetrative power, but the dense 
ionisatìon they produce results in high dssue damage. They 
are also diỉbcult to đetect so are of little use in imaging.

Beta decay emits beta paródes {rom the nudeus at high 
velodty; each partìde carries a charge and has a mass equal 
to that of an electron. A negadvely charged beta partide (or 
negatron) (p‘) is thereíore identícal to an electron. Negative 
beta decay occurs in atoms vvith an excess of neuưons and 
tesults in the conversion of neuưons to protons. A positivdy 
charged beta partìcle is also called a posiưon (P*). Positron 
decay usually occurs in atoms with an excess of protons, and 
these are eSectively convened into neutrons. A positron has 
only a transient existence and after losing its encrgy, ít 
interacts with an eỉectron and ìs annihilated, produdng 
gamma rays (see belovv) in the process. Radiopharmaceu- 
dcals that contain ỊJ'-emitting radionudides su ch as iodine- 
131 (l31I) are common in radiotherapy, whereas positron- 
emitters such as carbon-11 (“ C), fluorine-18 (**F), 
niơogen-13 (l3N), and oxygen-15 (lsO) are used mainly in 
positron emission tomography (PET) imaging. Single 
photon emission computed tomography (SPECT) is a 
similar technique to PET, using gamma-ray emitting 
radíonudides.

Gamma radiation is electromagnetic radiatíon that occurs 
when the nudeus eliminates excess energy by means of 
photon emission. Photons are uncharged and highly 
penetrative.

In the process of clectron captun (EC; or K-capture), an 
electron bom an inner Shell is diawn into the nudeus. and 
đectromagnetic radiation in the íonn of X-rays is produced. 
(The distinction between X-rays and gamma radiatìon is 
now considered to be that the Iatter arises bom the nudeus 
while the íormer are produced by dectron events.)

The decay bom an exdted nudear State to a Iovver energy 
State is called ừomeric transition (ĨT), which can accompany 
beta- or positron-decay or EC, and may emit gamma rays. ữ 
the exdted State OCCUIS for long enough to be measurable, it 
is called a metastable State and denoted by the suffix m 
attached to the mass ntunber e.g. technetium-99m or ""Tc. 
Another form oí IT occurs when a gamma photon from the 
nudeus strìkes an orbital electron. dislodging the electron; 
this is termed intemal convtTĩúm, and X-rays are emitted. ữ 
the originaỉly displaced dectron energy is transỉerred to 
another electron. an Augtr electron iỉ produced. X-rays 
produced bom intemal conversion or electron capture are 
oỉ lỉttle use ìn nudear medidne.

Radiopharmaceuticals can be dassiâed by halí-liỉe into 
those with long halí-lives (over 12 houcs), vvhich can be 
manuíactured commerdalỉy and supplied to the user as a 
bnished product, and those with short halỉ-lives (less than 
12 hours) which need to be prepared in hospital 
radiopharmades as commerdal supply is impractỉcaỉ. Most 
countries have regulations conceming the preparation. use, 
transport, storage, and disposal of su ch compounds.

Radionudides may be produced in nudear reactors, 
partide accelerators, or generators. Medlcaỉly useíul 
isotopes produced in a nudear reaaor indude molybde- 
num-99 (” Mo), iodine-131 (m I), pbosphorus-32 (3iP), and 
xenon-133 (133Xe). Many radionudides used in nudear 
medidne are produced in an accelerator such as a cydoưon; 
theseindudeiodine-123 (l23I), indium-111 (luIn), gallinm- 
67 (47Ga), and thallium-201 (“ ‘TI). Generators are Systems 
that contain both a parent and daughter radionudide in 
equilibrium; ideally the parent radioisotope will have a 
signiBcantly Ionger haỉf-liíe than the daughter radioisotope.

Hovvever, the daughter halỉ-liỉe should be suỉ&dently long 
enough for it to be obtained from the generator, prepared in 
the desired dose, and delivered to the patient, but still short 
enough to muũmise radỉadon exposũre to the patiẹnt by 
decaying to a non-radioacdve component in a tímeiy 
{ashion. Generator-produced radỉonudides indude techne- 
tium-99m (**"Tc), gallium-68 (“ Ga), and kiypton-81m 
(*I,nKr).

Radiopharmaceutical kits allovv pharmadsts to radiolabel 
a desired ligand (the propcnies of which aie mainly 
responsible for dictating how the produa will behavein the 
body); most pharmaceutìcal kits use technetíum-99m 
(" “Tc) as the radioisotope.

Most radiopharmaceuticals cequire storage in an abtight 
Container that is suíGđendy shielded to protect bom 
primary and secondary emissions, and that complies with 
national and intemational regulations. During storage 
containers may darken due to irradiation, although this 
does not necessarily involve deterioration of the prepara- 
tions.

General Ụses
Radiopharmaceutícals are used in the diagnosis of many 
dinical conditions and as a source of radiatíon for the 
treatment of disease. These indude:
• staric imaging procedures to provide structural or 

ỉunctional iníormation; so me radiopharmaceuticals 
concentrate in the normal tissue, and the điseased tissue 
appears as an area of reduced activity (a 'cold' area), 
vvhereas others concentrate in diseased tissue which 
appears as an area of increased activity (a 'hot' area)

• dynamic imaging procedures vvhich provide functíonal 
iníormaúon about an organ, shovvmg how the radio- 
pharmaceudcal is handled by the organ over a peiiod oỉ 
time

• uptake and retention measurements using counting 
equipment to measure the ability of an organ or the body 
to concentrate and retain a radiophannaceuticaỉ

• dearance measurements vvhich measure the rate at 
vvhich a radiophannaceutical dears bom the blood

• dỉlution techniques in which the total volume oỉ a body 
Quid is determined by measuring the dilution oỉ a 
radỉopharmaceutical

• therapeu óc procedures in vvhich the radiaúon emitted by 
the radiopbarmaceutical is used to destroy dỉseased tissue

Spedbc procedures indude the following:
• bone scans to detect and stage bone disease, or assess 

bone viability
• cardiology: myocardial peiíusion; myocardỉal viability; 

cardiac blood pool studies (to assess cardiac ỉunction such 
as leb ventricular ejectỉon baction)

• CNS: CSF physiological imaging; biood flow assessment; 
brain metabolism

• endoaine procedures: thyroid, parathyroid, and adrenal 
scans; thyroid uptake assessment

• gastrointestinal procedures: gastrointestinal motility; 
gastrointestinal bleeding localisadon

• liver and spleen imaging
• genito-urinary imagúig induding renal íunction assess- 

ment
• iníectìon imaging using galHnm scans or leucocyte scans
• lymphatíc procedures tõ assess lymphatìc flow using 

sentinel node imagỉng or lymphangiography
• non-imaging proceđuies: Helừobaaer pylori breath tesc 

red cell mass; plasma volume
• in oncology to localise and assess suspected and proven 

cancers: somatostatin receptor imaging; prostate cancer 
imagỉng; sóntúnammography; glucose metabolỉsm 
ìmaging

• radionuclide therapy: thyroid ablation; bone pam 
p a llia tio n ; po lycy thaem ia  vera  tre a tm en t; 
non-Hodgkin's lymphoma treatment

• respiratoiý function: ventilation and peiíusion lung 
imaging for the detection of pulmonary embolỉ

Adverse Effects and Precautions........
Ionising radiatíon can be delivered using extemal sourcẹ* 
(such as extemal beam radiatíon therapy) or intemallỵ Via 
radioactive implants, seeds, vvires, or plaques placed vnthin 
or near the target tumour, (brachytherapy) or Via the use (> 
systemic radioisotopes. Radiadon therapy damages DNẠ- 
and is most ebecdve against rapidly divxding cells. Hypo*1̂  
poorly vascularised tissues are less sensitive to the eííects 0  
radìatíon, and some large buỉky tumours are relauveiy 
radioresistant because of tumour hypoxia.

All cross-reíerences reíer to entries in Volume A
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Adverse eữects oí radiatkm may be acute or delayed, and 
depend on the organ most aHected. Rapidly proIUerating 
tissues su ch as the skin, mucosa, and bone marrow often 
suữer acute eSects such as desquamation, erythema, and 
cytopenias. Long term sequelae aie tỉssue spedfic and 
usually occur iỉ nonnal tissue tolerance iỉ exceeded; careỉul 
dosũnetty and radiatíon planning are important to ensure 
treatment does not exceeđ a matdmum tolerated dose. 
Secondary tuinours can occur.

Penetratíon potendal oỉ radỉonudỉdes is also a (actor. 
Alpha partides have only a short range and skin lỉ thick 
enough to protect from alpha radiatìon. However, if 
ingested, extensive damage can occur. Exposure is not 
usually an issue since alpha-emỉtters are rarely used in 
nudear phannacy. However, since monitoring iỉ diỉ&cult, 
ỉnàdious exposure can occur. Ingestion of beta-emitting 
isotopes, espedally radioisotopes oỉ caibon, hydrogen, 
sulíur, and phosphorus, can hãve severe consequẽnces, as 
these can be depoáted into dssues causing extensive 
damage; theữ prolonged halỉ-lỉves aỉso mean they can cause 
genedc problems. However, since beta emission is easily 
monitorẽd, vvoikers can be avvare of shielding needs. 
Gamma photons penetrate skin and dssue easily, although 
of the typical emissions used in nudear pharmacy, it is least 
worrisome in terms of tissue damage.

Many oỉ the adveise e&ects of radỉophaimaceutícals have 
been attributed to canỉers QI contaminants. Reported 
adverse reactíons indude rạsh, gastrointestinal distur- 
bances, headache, light-headedness, chest discomỉort, and 
hypersensitívity reactions indndlng anaphylaxis.

Many radiophaimaceuticals areexcreted in breast millc. 
and temporary cessatíon oỉ breàst ỉeedỉng is recommended 
for somẽ, such as iodine-13f (lJII) and technedum-99m 
( " T c ) .

Rdexences.
1. SUbenidn EB, Xyan J. Phannaropda Commitiee ot tbe Sodety ơf 

Nudear Medidne. Prevalence of adverse reaaỉom in nudear medỉđne. 
J Nud Mcd 1996; 37:1(3-92.

ỉ .  SHbastdn EB. Pharmacopeia Comminee oi the Sodety of Nudear 
Medidne. rrevalence o i advcne reacdoni 10 padtnn emlttini 
ncSophantKcmtkall in nudear medidne. J Hud Med 1998; 39:2190-2.

3. Stabin MG. Brdtz HB. Breatt mỉlk exaeúon oí ndtopharrnaccudcah:
■nechanlsmt, Bnđinp. and radlatkm dotimeny. 1 NŨd Mtấ 2000; 41: 
(63-73. '

4. Maaanl vv. h  aL The mdlation bmden of ndiologlcal InTotigadons. 
Ardt Dh (X U  2007; 92:1127-31.
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Carbon-11
í 'Girbonò lí; Carbõno-11; HiiÌHĨ; 

il^^^il^vÌKọhỊẽnstoÃ^Ìl;- K8N1;- KỏolstoMlí. Szérp.11; 
\V ^ iẹ l - 3 ^ c / i6 p b A - 1 1  '  '  '  , A . ;
Ử ^^.433ỵ330(carbonO 1); 1045604-9 (carbon monoxidè 
(ỊỈ4Ệfc94.ĩỉ3rỉQ ĩÌ (mespiperone flQ ); 58576-49-1 (methỉoníne. 

97849-54-2 (raciopndể ("ox
UNữ^07ỂHậlỊĨ2l {cafthri:.rmnoxide ("0); GE077RPGỌ4 ' 
(m ỉợfẩ^ễ^Ỉ7ậ)ị Ỹ:lWPQ66L9G(sodlurn acetate (■ Q).

Nom Caibon Monoxide c  11 is USAN.
Mespiperone (nC) ỉs rlNNand Mespiperone c  11 is USAN. 
Radopride c  11 is USAN.
HALP-UPB. 2 0 .4  minutes.

Profi/e
Carbon-l 1 (UC) is a radioactive iỉotope of caibon that emits 
poãtrons and gamma rays. It is used ỉn positron-emission 
tomography (see Radioactíve Decay, p. 2222.1). In theory 
almost any organic molecule can be labelled with carbon- 
11, although its short halMiỉe may limit the useful yỉeld in 
prolonged syntheses. Labelled compounds íor whỉch olStíal 
standards exỉst indude L-methionine for the detecdon of 
malignant neoplasms, acetate for the study of myocardial 
metabolism 'and imaging of malignant neoplasms, rado- 
pride and mespiperone ỉor the study OÍ CNS dopamineigic 
Dj and Dj receptors. and flumazenil for the study of GABA 
receptois. Labelled caibon monoxide has been used to assess 
blood volume.

other substances that ha ve been labelled with caibon-11 
indude mrta-hydroxyephedrine and beta blodcers to study 
sympathetíc innervatíon, carientanil and diprenorphửie to 
image opiate receptois, and palmỉtate (or myocardial 
metabolic studies. Pittsburgh Compound B (PIB; N-methyl- 
2-(4'-methylaminophenyl)-6-hydroxybenzothiazole) 
labeDed with carbon-11 has been investígated ỉor the 
imaging of beta amyloid and posãble dỉagnosis 0 í 
Alzheimer,s disease.

R e íe re n c e s .
1. lOdo l ĩ .  tí ểL Caibon-lỉ acetate u  1  tncer oỉ myocanfiaỉ oxygen 

coastímpửữỉL BuTJ N xdM ai 2001:28:651-^S.
2. HaQđỉn c , t í  aL PET studỉes wỉứi arbon*lỉ rađlotipnds ỉn 

agMmpgyri>ftpKarmfningỊr«i drug deveỉopment. Curr Pkarm Da 2001; 
7:1907-29.

3. Dence cs , t t «/. bn*gỉnf myocaniỉiiin enxynutỉc patỉmays wỉth caibon- 
Ỉ1 m âo tn cm . Methoắs Braymùl 2004; 3S5:236*315.

4. Song ws, a  ai. tĩarm aì Ofgan. Standard ìiptãks vsỉaes ỉn carboa-ỉỉ 
acetate PET ỉmagỉng. Nud Mtd Commun 2009; 30:462-5.

Preparations
PbarmocopooKil Preporolĩons
Ki; Eutj Ì-Metbionỉne ((uC)Methyl) Injection; Flúmazenil (N- 
(hC)Methyl) lhjecdon; Radopridé ((]lC)Methoxy) Injection; 
Sodium Acetate ((l-nC)) Injection; •
Ttsp 36: Carbon Moncndde c  11; Plumazenil c u  Injecdon; 
Mespiperone C l l  Injection; Methionine c 11 Injecdon; 
Radoptide c 11 Injection; Sodỉum Acetate c  11 Injectỉan.

Carbon-14 _
rSÌtené:M;'Gaií)ônfeT^Sibộìịà.'í4ÍQtDor^Ì^Miil(r.í4p 
■l<atóriií4 )̂ tóhIeftstoffTÍ4;r^M4p-l©SIÍ5tốfet4^Ịầérfi14; 
(Wẹgièl-Ị^ýijiepofl-1J4 ;f‘ ị  - 
CÀS — 14762-75-5 > U- -  "
u m  — 7768156770 (carpạh-14); WBZ6M63TEẸ (urêa ?*ỌỊ. "

HAU-ura. 5730 years.

Profì/e
Carbon-14 (I4C) is a radioactive isotope oí carbon; it is a 
pure beta partide emitter (see Radioactive Decay, 
p. 2222.1). It has been used to label vaiioús organic 
compounds; these are then used in bréath tests.

Urea (p. 1727.3) labelled with carbon-14 is used in a 
breath test to đetect Htlicobaatr pyỉori as an aid in the 
diagnosis oỉ peptic ulcer disease (p. 1813.2).

Carbon-13 (15C) (see p. 2470.3) is a ỉtable (non- 
radioactive) isotope of carbon that is used similarly. 
Reíerences.
1. Warwkk T. Carbon-ỉ4>urea brcaih tesu a cautỉonary note. J Nvd Med 

1996:37:1916.
2. Baỉon E  tí aỉ. Sodety oi Nudear Medỉdne. Procedure guỉdeline for 

carbon>14-ưrea brcaib U5L J NudMeấ 199$; 39:2012-14.
3. Leỉde-Svegborn s, tí a l Bỉữỉdnrtícs and nđỉatíon doses for carbỡn-14 

urea in aduhs and cbildren undergoing ỉbe Hélicobacier pylorl breath 
tcsL Eur J Nud Meấ 1999; 26 :373-ỒO.

4. Abrams DN, <f aL Phamuceutícaỉ iniCTÍcrence with the 14c caTboD urea 
breatb test lor the detecthn of Heỉỉcobacter pr)dori iníectỉon. J n a m  
Pharm Sd 2000; 3:22S-33.

$. McCarthy KE. Reeent ađvances in the desỉgn and synthesls QỈ carb<m> 14 
ỉabelkd pharmaceutỉcals hom sntaO moỉẽcule precuisois. Otrr ĩharm  
Da 2000; 6: 1057-63.

6. Hỉgazy ầ , t í ề i  The impact oí bnishỉng teeth on aưbon-14 urea brcath 
ten résuta. J Nud Meắ Tahtoỉ 2000: 2$: 162-4.

7. ỡztQrk B. t í  aỉ. A new, praaicaL ỉow-dose 14C-urea breath ten ĩor the 
dỉagnosỉs 0< Hdỉcobacter pylơri ỉnỉectỉon: dinical vaỉidatỉon and 
comparỉson with the nandard method. BitrJ NudAkdMữlImagàị§ 2003; 
30: 1457-62.

8. ỡedendr E, tí ai. Couỉd the shnpUCed -l4C urea bĩeath ten be a new 
Standard ỉn nanỉnvasive dỉagnosỉs oi Heỉicobacter pyỉoxỉ iníectỉon? A m  
Nud Miề 200&Ỉ 22: 611-16.

9. Beotur Y. t í  aL Saỉety of l4C-UBT ỉor (bagnosỉs 0ỉ Heỉicobaaer pylơrỉ 
ỉnỉectỉoa in pregnancy. Can Tam Phyàdatt 2009; 55:479-60.

Preparations
Proprietary Preparationí (details are given in Volume B)
Single-ingrxSent Prepandionỉ. Cz.: HeliCap-h Neth.: HelỉCap; 
PorL: HeliCap; Sivtd.: Heliprobe; USA: Pytest.
Phannooopoeiai PneparaHons
USP 36: ùrea C 14 Capsuies.

Chromium-51
Chrom-51; Ghrome-51; ữiroom-51; Cromo 5.1; Króm-51; 
Krom-51; Kromi-51; Xp0M-51.
CAS —  14392020 (chromium-51); 16284-59-6 (chromic' 
chloride f ’ữ)); 27849-89-4 (chromium edetate fữ )); 7775-11- 
3 (sodium chromate f ’ữ)l . 1
ATC —  V09CX04 (chrombm edetate (sĩữ)).
ATC Vet — QV09CX04 (chromium edetate (stữ)); CV09GX03 
(chromate labelled cdli (siữ)). . ' ,
um  ^  9QAU17N705 (chromium-51); N3Y220955Z '(chro-
mium edabte fữ )) ......  ;;

NƠTE. Chromic Chloride Cr 51 is USAN.
Chromic Phosphate Cr 51 is USAN.
Sodium chromate (5lCr) is rlNN and Sodium Chromate Cr 
51 is USAN.
HALF*1JFB. 27.7 days.

Prọft'/e
Chromium-51 (SICr) is a radioactive isotope oỉ dưomium 
(p. 2055.3) that emits X-rays, gamma rays, and Auger 
electrons (see Radioactive Decay, p. 2222.1). As sodium 
đưomate (’'Cr), it is used to label red blood ceDs so tbat red 
cell survival and red ceQ volume can be measured. 
Chromium-51 activity in the íaeces can be used to estimate 
gastrointestinal blood losses. Red blood celk labdled with 
diromium-51 and damaged by heat beỉore re-injectìon 
have been used for spleen scanning.

As chromium edetate (5ICr), chromium-51 has been 
used in the determination oí the GFR.

As chromic chloride (5ICr), đuomium-51 has been gỉven 
for the deternũnadon oỉ loss oỉ serum protdn Into the 
gastrointestỉna] tract It has also been used to label albumin 
ỉor the determihation oỉ protein-Iosing enteropathy. 
Refeiences.

1. God&ey T, «  aL Chromhnn-51 ethyleneđUmiiM tenaacẽúc add
glomcrukr n u ;  a better prcdĩctor Ih«n ^omenilar ũhratlan
ã te  adculated by the Codccrott^Gaũh lormuli íor renal Involvement in 
cyaemlc lupui erydumatons pnienB. Vm m atoloỊy (Oxfcri) 2001; 40: 
324-6.

2. Bỉrd NJ, tí ứL BxtTHeDular điscribulíon volumes o i hydrophlHc soluus 
used to meastne * *  ^omeralar {ũtntion n t ẹ  compniiao betm en 
duaaium-31-EDTAtmd tahexoL rhydol M as 2007:2& 223-34.

T. Dvmrtto HJ. tí tl . Compuiioo oi ttd  c d  and whoĩe blood volume as 
peiíonned Ìidng both duanhuũ-31-tagged red ceũi and lodhK-125- 
tagged albumln and usinf I-131-tagged alhiimtĩi and exuapolatcd red 
cell volume. Am ]  Mat Sd 2007; 334: 37-40.

4. Bìid HJ. đ  oL ReprodudbQhiei and reponses to lood Int.lt. ct GFR 
mcaaircd with duromỉum- ỉ  1 -EDTA and iobexol shnuhaneously and 
ìndependemly In nonnal nibleca. Htphml Dừd Tm aptm t 2006; 23: 
1902-9.

3. Kumar p, rt aL Bsdnutỉoo of blood Toỉume in buxns patíents 
rtdíoisotope dữ tanhaa-ỉl: * pữot smdy. Btam  2007:33:1072-3.

& Descueaũd K tta L  Committee tòr Lower Uiinaiy Tnct Symptoms of 
tbe Prcnch Assodadon oí Uiotogy. Blood loss duting ưansutcthral 
tesecdon oí the prostate as measured by the chromium-51 method. J 
B dm m l 2010; 24:1(13-16.

Preparatíons
Photmocopoeiol Preparolions
P h . E u r j  C hronnum (91Cr) E deta te Injectìon; Sodium  C hrom ate 
(” Cr) Sterile Solution;
USP 36: C hrom ium  Cr 51 Edeta te Injection: Sodium  c h ro m a te  
C r 51 Injection.

Cobalt-57
GÕbahto 57;iKobate57f-KọfaQÍt-57)-Ko^õltar57;‘Ko6aiibT-57. : 
CAS'— . 1398) -S&SỈĨcóbàíỆSTỊị 'Ĩ6413-89̂  1 'tệbahóụs ■ ệ7Co) 
t±1onde);,43~ỵ$0&2rr(Ịfârìoaĩbalamin f^ô)); 41559-380 
(cyan<xobafamínể7,Co)ị.Ật - í , i _ - /  , s
ATC —  VO.9XX01 {Ịóbaít ọanocbbalarrm (s7Co)y~~ ,
A 70 V et— Ơ T09^(01;Ịaắ3altỊyanoạ3balam li) (ữCo)): ■■

V m ỷ ^ i 7 2 G V f ! ^ M Ỉ Ị ^ l f s M ^ Í ^ 8 Ì ^ j ệ o ủ j ữ ụ s  
^Co}:chlon^k-025P9l^2Ỵ (iyaỊOcòbàh'mb lyữ]ịỊ.-' ỳ. .

NOTE. Cobaltous Chloride Co 57 ĩs USAN.
Cyanocobalamỉn (^Co) is rữỉNand Cyanocobalamin Co 57 
is USAN.
HA1P-LIFE. 271.8 days.

Proíi/e
Cobalt-57 (^Co) is a radioactive isotope oỉ cobalt (p. 2482.2) 
that emits X-rays and ganưna rays and decays by electron 
capture (see Radioactive Decay, p. 2222.1). An aqueous 
solution or capsules oỉ cyanocobalamin (^Co) have been 
given oraDy in the Schilling test ỉor the measurement oi 
absoipdon of vitamin Bu  in the diagnosis oỉ pemidous 
anaemia and other malabsorption synđromes (see under 
Vitamin B)2 Substances, p. 2108.1). It is also used with 
cyanocobalamin (5*Co), see below.

Preparations
Propnetory Prefwĩralit»itt (dẽtaiĩs are givẽn m Voiume B) 
MuhHngrBcGent Prepgrations. UK: Dicopact- 
Pbormocopoeiol PreporgKons
Ph. Eur.: Cyanocobalamint^Co) Capsules; Cyanocobalamin 
(^Co) Soluúon;
USP 36: Cyanocobalamin Co 57 Capsules; Cyanocobalamin Co 
57 Oral Soíution.

Cobdlt-58
Cobalto 58; Kobalt-58; Kobolt-58; Kobo(ttì-58; KoỗanbT-58.
CẠS — 13981-38-9 (cữbalt-58); T8195-32-9 (cyanocobaiãmin

í  • ' -
ẠTỤ^.VKXXDÌậròto/^qiỊạoocobọtonị/nịỂBCoA).
ATT V e t :■ Q709XXQ2 (cọbalt cyaaõcobahcnỉn (aCo)).j 
:UNII — ‘\M93t467ĨẠ\(^nịx22bọ!ạmih (^Co)),.
HALF-UFE. 70.9 days.

Proỉile
Cobalt-58 ("Co) is a radioactive isotope of cobalt (p. 2482.2) 
that emits Auger eỉectrons. X-rays, gamma rays. and decays 
by posiơon emisãon (see Radioactìve Decay, p. 2222.1). An 
aqũeous solutíon or capsules oỉ cyanocõbãlamin ("Co) 
have been given orally in the Sdiilling test for the 
measurement of absoiptíon of vitamin Bu in the diagnosis 
of pemidous anaemia and other malabsorption syndromes 
(see under Vitamin B,J Substances, p. 2108.1).

The diữerent emissions oỉ cobalt-57 and cobah-58 allow 
the isotopes to be distinguished. This can be nsed to 
diSerentiate betvveen íailure of absorption due to ladc of 
intrínãc ỉador (pemidous anaemia) and that due to ileal 
malabsorption. by giving botb íree cyanocobalamin ("Co)

The Symbol t  denotes a preparation no longeT actively marketed
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and cyánocobalamin (^Co) bound to intrinsic íactor. A dual 
isotope kit has been used for this purpose.

Preparatíons
Propnetary Pnporahons (details are given in Vohune B) 
MubHngnx&nt Praporatiom- UK: Dicopact- 
Phormocopoeid Preporations
Ph. Eur.: Cyanocobalamin(5*Co) Capsules; Cyanocobalamin 
(“ Co) Solutioa'
USP 36: Cyanocobalamin Co 58 Capsules.

Erbium-169
Erb-169; Erbio 169; Érbio-169; 3p6nií-169.
C4S —  15840-13-8.
ATC —  V10AX04 (erbium átrate colloid (ia£r)).
ATC Vet —  QVỊ0AX04 (erbiumạtrate coìtoid (imEr)).
HALF-UFE. 9.4 days.

Prọfi7e
Erbium-169 (l6,Er) is a radioactive isocope of erbium. A 
colloidal suspension of erbium citrate (14*Er), is used by local 
injection for the treatment of arthritic conditions 
particularly of the small joints aíter íailure o( intra-articular 
corticosteroid therapy or when corticosteroids are 
contra-indicated.
Reíerences.

1. Manil L  tí ai. Physicaỉ and bioiogỉcal dosimciry ỉn paúents undergoing 
radỉosynovỉonhesis m th erbium-169 and rhenium-186. Nud Med 
Commùn 2001; 22: 405-16.

2. van der Zant PM. tí aỉ. Radiation synovectomy wỉth *°yttrium, 
>SferheniuRi and ,4*erbium: a syscemaúc ỉlteianire revievv vvith racta- 
analyses. ơ in  Exp Rheumatol 2009; 27:130-9.

Preparations
Proprietary Preparatioaỉ (details are given in Volume B) 
Single-ingrediant Prepqrotiom. Cz.: Ermm-1.

Fluorine-18
Flúor 18; Fluor-18; Fluori-18; Fluoro-18; ®rop-18.
CAS — 13981-56-1 (fíuorìne-18); 902143-01-5 (Rorbetaben 
(líF)); 956103-76-7 (dorbetapir CéF)); 879894-01-6 (duádatìde 
(">F)j; 222727-39-1 (duádòvine (lih); 105851-17-0 (dudeox- 
ygiucose ('‘F)); 92812-82-3 (duorodopa (“n); 863887-89-2 
(durpiridaz f 9Q); 765922-62-1 (dutemetơmol (ìtF)); 22554-99-0 
(sodium ttùo ride ("F)).
ATC —  V09AX0S (dorbetapir (taF)ì; V09IX04 (dudeoxyglucose 
bsfì); V09IX05 (duorodopa (itF)); V091X06 (sodium duoride 
(,*)). -
ATC Vet — QVÒ9ÁX05 (dorbetapir (isF)); QV09IX04 
(dụdeoxyglucọse (isF)) QV091X0S (duorodopa (iah); QV09IX06 
(sódium duoride (ÚF)).
um  —  0Z582CJX4D (dudeoxyglucose Ỉ*F)); 2C598205QX 
(duorodopơ ("F)); TLẠ73 ịZĨOI (dorbetaben (*{)); 6W15Z5R0RU 
(dorbetcpir ("‘ni; 9ƯS099X6R (sodium duoride (lsF)).

NOTE. Flotbetaben (’*F) is rlNN.
Florbetapừ (“ F) is rữỉN and Plorbetapir F 18 is USAN. 
Plucidatide (l*F) is rỉNN and Pluddatide F 18 is USAN. 
Fluddovine (l,F) is rỉNN.
Pludeoxyglucosc (“ F) is rỉNN and Hudeoxyglucose F 18 is 
USAN.
FIuorodopa (**F) is rlNN and FIuorodopa F 18 is USAN. 
FIuipiridaz (l*F) is rlNN and Flurpiridaz F 18 is USAN. 
FlutemetamoI (,8F) is rơ ỈN.
HALF-UFE. 110 minutes.

Proỉile
Fluorine-18 (**F) is a radioactive isotope oi ũuorine that 
emits positrons. It is used in positron-emission tomography 
(see Radioactive Decay, p. 2222.1).

Various substances have been labelled with fluorine-18 
íor diagnostic purposes; among those for which offidal 
standards exist, Đudeoxyglucose (lsF) (2-deoxy-2-fluoro- 
‘*F-a-D-glucopyranose; “ F-fluorodeoxyglucose; l*F-FDG) is 
given by intravenous injection for the assessment of 
cerebral and myocardỉal glucose metabolism in various 
physiological or pathological States. It is also used ỉor the 
evaluation and detectìon of malignant tumours induding 
those of the brain. head and neck, lung, colon and rectum, 
and thyroid gland, as vvell as for lymphoma and malignant 
melanoma. It has also been occasionally used for renal 
imaging. Florbetapir (UF) (4-[(l£)-2-(6-(2-[2-(2-[“ F] 
Fluoroethoxy)ethoxy]ethoxy)pyridin-3-yl)ethenyl]-W- 
methylberaenamine; 18F-AV-45) is gi ven intravenously for 
the imaging of beta-amyloid neuritic plaque density in the 
brain of paúents being evaluated for Akheime^s disease 
and other causes oi cognitive impainnent. Fluorodopa (14F) 
(»F-FD) is also used in cerebral imaging and assessment of

dopaminergic neurons. Sodium Ouoride (**F) is used in 
bone scanning.

Other carrier substances tbat have been labelled vvìth 
fluorine-18 for imaging procedures include choline 
(Fluorocholine (laF) or Fluoroethylcholine (**F)), thymi- 
dine (**F-FLT), opiate receptor antagonists, and be ta 
blockers. Plotbetaben (**F) (Bay-94-9172) is also being 
ừivestígated for bnaging oỉ beta-amyloid plaques in the 
study of Akheimei^s dỉsease. Fluddatide (lsF) ([‘*F]AH- 
111585) is being studỉed as an imaging agent in the 
evaluation oí and-angiogênic therapy.
References.

1. Gỉorgecti K e ta i. Clinỉcaỉ oncologỉcal appỉicatíons of posẾvon emỉssỉon 
tomography (PET) usiag fluorine-l8-fluoro-2-dcoxy-D-giucose. Rúắioi 
Mtd 2002: 103: 293-318.

2. Lỉu S-H, tía L ĩề ìsc  posỉtívc fluorine-ỉ8 fluorodeoxy~D-gỉucose posiưon 
emlssion comography Sndỉng caused by osteoradionccrosis ỉn a 
nasopharyngeai cardnoma patíent. Br J Radiol 2004; 77:257-60.

3. DoQé p. Pluorine-18*ỉabeũed Auoropytidỉnes: advances ỉn radỉo- 
pharmactutỉcal deãgn. Curr Pharm Da 200S; l l ỉ  3221-35.

4. Khan N. a  al. Revíew of ũuoriae’ ỉ S-2'ũuorữ-2-deoxy*D-glucose 
posỉưon emỉsson tomography (PDG-PET) In the íoilow-up o( medullary 
and anaplastíc thyroỉd cardnomas. Caneer Control 2005; 12: 254-60.

5. Wester HJ. Schotteỉỉus M. Fluorine* 18 labeling o( pcpódes and proteins. 
Emst ScheriHỊ Ra Pound WortaJiop 2007; 79-111.

6. Kwee SA. tí ai. Cancer imaging with fluorine-18-iabeỉed cholỉne 
detivatives. Stmin Nud Mtd 2007; 37: 420-8.

7. de Beco V, tí ai. Le Quor 18 en radỉopharmade. Anrt Pharm Fr 2008: 66:
60-5.

8. Tera$awa T, tí aL Fỉuorine-18* Quorodeoxyglucose posiưon emữáon 
tomography for ìnterím response assessmenc of advanced^stage 
Hodgkỉn's lymphoma and dưíuse large 8-cell lymphoma: a syscematic 
revỉrnr. /  àin  Onatỉ 2009; 27: 1906-14.

9. Kasper B. t í  ai. The use of fluorine-l8 ũuorodesâxyglycose-pontron 
emission tomography for oeaunem monúoring in paúenis vviih soíĩ 
tissue sarcomas. HtiỊ JN udM tẩ  2010: 13: 40-4.

10. Clark CM. tí ai. AV45-A07 Study Group. Use of Qorbetapỉr-PET íor 
imagỉng 0-amyloid pathology. JAMA 2011; 305: 275-83. Correctíon. 
QịùL; 1096.

Preparations
Preprielary Praporotions (details are given in Volume B)
SingU-ingreditnt Preparaiions. Austria: 18F-FDG; Belg.: GIuco- 
ttace; Chintc Fu Tang Pai Te (JtJSFÌf4$); Cz.i Etdege; FDG 
Scant; GlucoRos; Denm.: PCA (18F); Fin.: Steripet; Fr.: Cisnaí: 
Dopads: Fluđs; Glucotep; Gluscan; Hung.: Pozitron-Scan-FDG; 
/ r i :  Dopacis; Ertracen ItaL: Eldege; Glucompet; Steripett: 
Neth.: Dopads; Efdege; FDG Scan FI8f; Fluds; Glucotrace; 
SteriPet: Port.: Contiacen Eldege; Flucis; Steripec SpaùV. Bar- 
nascan; Dopads; Fama FDG; FDG Scanỷ; FDGCadpev Fluds: 
Fluodos; Fluorscan; Pluotracen Metabolimax; MetaTrace; Steri- 
petỷ; UK: Amyvíd; USA: Amyvid; Vuamyl.
AViki-ingradient Pwporotow . Spain: Gluscan.
Pharmoeopoetal Praporaiỉons
Ph. Eur.: Pludeoxyglucose (**F) Injection; Fluoride (lsF) Solution 
for Radíolabelling; Sodỉum Fluoride ('*F) Injection;
USP 36: Fludeoxyglucose F 18 Injection; Fluorodopa F 18 
Injection; Sodium Pluoride F 18 Injeaỉon.

Gollium-67
Gal 67; Galio 67; Gàlio-67; Gallio-67; ra/viMii-67.
CAS —  14119-09-6 (gallium-67); 41183-64-6 (gạllium àtrate 
fũo)); 52260-70-5 (gallium ơơate Ga)) ■
ATC — V09HX01 (gallium ổữate (s?Ga)).
ATC Vet — QV09HXOI (gallium dơate (aGaì).
um  —  99ĨD3JS2W0 (gállium-67); 4UK511186 (gairium áữate
fGa)).

NOTE. Gallium (67Ga) Citrate is rữfN and Gallium Citrate Ga 
67 ỉs USAN.
HALP-UPE. 3.26 days.

Pro/ì/e
Gallitun-67 (<7Ga) is a radioactive ísotope of gallium that 
decays by electron capture with emission oỉ X-rays (see 
Radioactive Decay, p. 2222.1). It is used in the form of an 
intravenous injection oí gallium daate (67Ga).

Gallium in the form of gallium dtrate (<7Ga) is taken up 
by iron-binding proteins (transíemn and lactoíerrin) and is 
thus concentrated in some malignant tumours oí the 
lymphatic System, as well as in some other óssues, and may 
be used for tumour visualisation. It may also be used to 
determine the response to chemotherapy and detea 
recurrence oỉ suitable tumours. Concentratíon of lactoỉerrin 
also occun in inOammatOĩy lesions and gallium-67 is 
thereíore used ỉor the localisation of íocal inAammatory 
sites, such as may occur in abscesses, or sarcoidosis. GalUurn 
scans have proved useful ỉor the detection of various 
iníectìons such as pneumonia encountered in patients with 
AIDS
Reíerences.

1. Kosukoglu L. Goldsmỉth SJ. Posỉtron emỉssion tomography In 
lymphoma: compariỉOQ vviih eomputed tomognphy and GaQỉum-67 
dngle pho ton emỉsslon computed tomography. ơ in  Lymphoma 2000; I: 
67-74.

2. Even-Sapừ E Israel o . GalUum-67 sdmỉgraphy: a comerscone ỉn 
hmctionaỉ imaging of Iymphoma. Eur J Nud Med Moi ĩmagmg 2003; 30 
(suppỉ 1): S65-S8Ỉ.

Breast íeeding. The last available guidance ừom the 
American Academy of Pediatrics stated1 that temporary 
cessation oỉ breast íeeding was required aíter exposure tó 
gallium-67 since radioactivity has been reported to be pre. 
sent in breast milk for 2 weeks.

1. American Academy of Pedỉacrics. The tnnsỉer oi drugs and ocher 
Chemicals ỉnto human ndlk. Pediatria 2001; 100:776-89. [Rethcd May 
2010] Correctỉon. 1029. Also avaỉỉabk ac http://aappoUcy 
aappublkatíons.org/cgi/Gontenỉ/hiQ/pedỉaaỉcs%3bỉ08/3/776 (accessed 
01/07/04)

Preparations
Phunnucopoeid  Praporalions
Phu Eur.: Gallium(<7Ga) Citrate Injection;
OSP 36: Gallium Citrate Ga 67 Injection.

Gallium-68
Gal 68; Gàlio-68; Gallio-68. 
.045 —  Ỉ5757-Ị4-9. ..
HALF-QFE. 67.6 minutes.

Proỉile
Gallium-68 (MGa) is a radioactive isotope oí gallium that 
emits positrons, Auger elecuons, X-rays and gamma rays 
(see Radioactive Decay, p. 2222.1). It is used in positron- 
emission tomography to radiolabel a somatostatin analogue 
in order to image neuroendocrine and other tumouis. 
Reíerences.

1. Wln 1. tí ai. SomatosuOn receptor PHT imagỉng wìth gaOỉum-68 labeled 
peptides. Q J Nud Mtd Múi Imaging 2007; 51: 244-50.

2. Al-Nahhas A. tí  ai. Galllum-68 PET: a new Ễronder in receptor cancer 
imagừig. Atíticartar Ra 2007; 27: 4087-94.

3. Khan MCI, tí ai. Cỉỉnicai ỉndỉcatỉons for galỉỉum‘68 posioon cmissíon 
tomography imaging. Eur J Surg Onoai 2009; 35: 561-7.

4. Pagou Mt tí aL Can gaQỉum-68 compoundỉ partly replace t*F-FDG in 
PET molccuỉar imaging? Helỉ J Nud Med 2009; 12:102-5.

lndium-111
lnd-111; Indio 111; índio-111; MhamỉH 11.
G45 —  15750-15-9 (indium-111); 139039-70-6 (indium f ' w  
altumomab pentetate); 10025rẻ2-8 (indium ("’ln) chloride);' 
65389-08-4 Ondium f nIn) hydroxyquinolìne); 139096-04-1- 
Ọndium ("’ln) pentetreotide); 138955-27-8 (indium ("Jlnj 
satumomab pehdetìde).
ATC —- V09AX01 (ìndium pentetate (min)); V09GX02 (indium 
imờromab (mlh)); V09H801 (ìridium oxinate labelled .cells 
(min)); V09HB02 (indkim ựopoionate labelled ceBs (mínì); 
V09IB01 (ịndium pentetreotìde (min)); V09IB02 Ondìtim 
satumomab pendetide (mữi)); V09IB03 Ợndìum .anticvarium- 
catơnoma anpbody (min)); V09I804 õndium capromab' 
pendetíde (min)). .
/470 ý e t—  GM39AX01 Cmdium pentetate. (mln)); QV09GX02 
(indium imdromab (mln));QV09HB01 (ĩndlumoxinate labelled 
cdls (min)); Q709H802 Ondium ơopolonate labelled cells 
(mln)); ỌV09IB01 (indium penteữeotìde (mln));._Q/09IB02 
(mdium sotumomab pendetide (mln)); QV09l803 (ìndium,: 
antiovơriumcarơnomơ anttbody (min)); Q/09IB04_ (íhdiùm;. 

xapromabpendetìde (mln)). ■/ T i
um  — E9NCC49E0TOndium-ITĩ); WJZ06C0H8L (indium-lll, 
kin); 58TD96H03I (indíum C"ln) đỉloade); S9U^R2m r  
(ìndlum é"In) ibrìtumomab tiuxetan); LGX90L562T (Indìucn 
("'in) oxyquinolinẹ); 5K3UPS61AX Ondium ỉ"tn) pentetate); 
7UfT3ZGC8E Crndium ("’ln) pentetate disodìum); M312U6Z32 

'Ọndium ("'m) penteữeotídè).
NOTE. Indium In 111 Altumomab Pentetate, Indium In l l l  
Oxyquinoline, and Indium In 111 Pentetreotide are USAN. 
Indium[lnIn] Satumomab Pendetide is BAN and Indium In 
111 Satumomab Pendetide is USAN.
SALĨ-UFE. 67 hours (2.8 days).

ProỊile
Indium -lll (n ,In) is a radioactive isotope of indium that 
decays by electron capture with emission of X-tays Ịsee 
Radiôactive Decay, p. 2222.1). Ít is complexed vvithpentẹtic 
add (pentetate) and used Intrathecally in diagnostíc CSF 
studies.
• Leucocytes labelled with indium (luIn) hydroxyquỊno- 
line ( ũidỉiun (luIn) oxyquinoline or indium (ulIn) oxme) 
are used for the location of inílammatory lesions; 
applicatìons have been the detectìon or localisatìon 01 
abscesses or iníections and the evaluation of inUammatory 
bowel disease. Platelets have been simílariy labelled.

Indium (lllIn) bleomydn has be en givenby intravenous 
injection for the detection of tumours. Indium (UIIn) 
penteưeodde is used for the detection and localisation 01 
tumours originating ừom neuroendocrine cells.

Monodonal antibodies such as capromab pendetide and 
ibritumomab tíuxetan have been labelled with indium-111 
in the form of indium (u lIn) chloride. These are usedíorthc

All cross-references reíer to entries in Volume A
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detecdon and imaging of malỉgnant neoplasms. Other 
monodonal antìbodies that háve been labelled with 
indium-111 indude altumomab .pentetate, Imdromab 
pentetate, and satumomab pendetĩde. Uses induđe the 
detection, diagnosis, and evaluatìon of malignant neo- 
plasms as wẽn aỉ the detectíon and locăiisation of 
myocaidial iníarction.

Reíerences.
1. Medbu M. d al Indhnn-111 labelled whiieb!ood cell sdnúinphy in 

aanial and splnal sepdc kdons. BurlNud Mtd 2000; 27: 1473-80.
2. Nathan J, a al. Pused SPECTÍCT imaglng o( pai-Oỉopsoaa Inỉeolon uổng 

indium-lll-labelcd leukocytes. ơin Nud iừd 200t; 31:801-2.
3. Manyak MI. Indhun-111 Õpromab pendetide tn the managonent oi 

recutrent prostatc cancer. Expert KttAittbtaar Vter 2008; 8:173-81.
4. Pliber DR. a aL MIRD doíe éstimite report Ha 20: radlatloo absorbed-

ítre. tryr »>Tw. imt\ **V-thrtnimrvm.h ThtT.tan .ì Nud Medlflf>7ĩ
50: 644-52.

5. Balcs. a td. Ridiolabeled n>matonatin ânilop lor nđlonucUde imiging 
and theripy in patknls with psBoenierapmcieatlc neuroendocrine 
tumors. Tráp Gastrotaunl 2010; 31:87-73.

Breasỉ {eạding. The last available guidance from the 
American Academy of Pedỉatrics statẽd' that temporary 
cessation oí breast ỉeedắng was required after exposure to 
inđium-111 since a veiy smaỉl amount of radioactivity has 
been reponed to be piesent in breast milk ÍOT 20 hours.

1. American Academy oí Petìatrics. The trander of đrugs and ocher 
diemỉcaỉs Into hmnan mflk. Mùtria 2001; 108: 776-89. [Rctỉred Mây 
2010] Correctỉon. ữiíLi Ỉ029^AỈSO avaũable an http://uppoỉicy. 
aappubỉlcatiom.org/cgÌ/coMent/ỉuỉỉ/pedỉaaics%3bl 06/3/776 (accessed 
01/07/04) - ~

Preparations
Proprietary Preparalions (details are gtven in Volume B)

Single-ingredieirt Preporotìons. Austrùc OctreoScan; Betg.: 
OctreoScan; Cz.: OctreoScan; Denm.: OctreoScan; Fin.: 
OctreoScan; Israel: Prostasdnt Kít; ỉtaL: OctreoScan; Neứu: 
OctreoScaru Port: OctreoScan; Spain: OctreoScan; USA: 
OctreoScan.

MuK-ngre(fient PiBpurotions. hi.: OctreoScan.

Pliui inucopomol Piepomlions
Ph. Enr^ Indlưm(lnIn) chloride Soludon; lndium(nlIn) Oxine 
Sohiứon; Indhưn(lllIn) Pentetate lnjectìon;
USP 36: ỉndhim In 111 Capromab Pentetíde Injectỉon; Indium In 
111 Chloride Sohition; Indhim In 111 Ibritúmoinab Tiuxetan 
Injection; Indỉum In 111 Oxyquinoline Soludon; Indium In 111 
Pentetate Injection; Indium In 111 Pentetreótide Injection; 
Indiuxn In 111 Sãtumamab Pendetide laịecúon.

lodine*123
^ ^ ^ § jạ p ị^ . |Q d ì% 2 3 ;  i(^g  123; jỏd-i 23; • Jc*d?Í23p 
'JÔdHÍ23ĩ>jodíum-1^3;,'Vbdo123; tooà-123.
C 4 & I' 15115:08-9 ỈKX$ne-123);76924-93-1 liobehgùane (m0); 

(:Ì3ệs5:80^Oc^aỊgwiiỊẹ ^ỊỊ'ịyỊfạte); 74855-17-7 OocànlicỊìc 
~aad /^ 5 4 5 1 0 2 0 -2  oồđocetyhc aad Ị03!)), 75917-92-9 
Ijík>feỉpitiir)e 0MB5O68-76-4 (iaíètamưte hydrochbride);; 
Ệ 0 7 4 S F S 0 ^ M c ọ à d  O ; ;  »55^8-07-5 cáãipané ̂ lị);

?*!));
067Ặ ị-^ ọỵịọnxộpam  ^ữOĩ/<41927-88-2 (sòdiùm iodide 
Ệ Ệ ^  '5 S 2 Ị& 7 ^ ịỉo ệ Ịu r d  ì ọ d $ ì ^ i á ấ  ỉ- Ị) ỹ . ‘- v y  f  ‘ • - 
‘)fá^VQ9AB(H- Cioấtamine ỉìiíO); VD9AB02 Tiodirìé tíbprtde' 
•1(ĩ^"VạM flũajÀx*^^ íta®b voọcxor (sádlum
'ìọdtíi^ m Sể-ẶãỊBr'̂ ẹạRiỌ?-'ộódỊum ìộdìdẹ (mO); V09IX01 
;ịíọ te ÌỊg Ị« jộ ẽ  ( iạ Ọ iir  '•r-: • : -

’(g ìj» ữ p ị (lc^ạmĩnẹ (lỉìO); QV09AB02 Godine 
ÌỊ8ẠBÓ3 Oodìne 'kàũpữne {tỉM  (MÓXXÓỈ 

-(sodiúm iodohippụrate Ỉì2i0); CM39PX02 (sodium iodide (iỉ3l)); 
Q/Ó9Ẽ<0Ị ữsbenguanè (moi -■■■■.

P2ĨHỈXYZ84 Ciobenguane 
'^ 0 ỉri2 jịx iứ sm ọ  Oobàịguạne. .(“ *<> sulíaté); LV23B78UC 
úàfeiciwMe -:f^l ì t  B50ỈXB5L3M fàfetamine Vj3l).. hvdror. 
M ^^,W m m m -m dóữtK:lỉKDd^0)r3M M 99lÌBR5Q

^̂ ^ ^ ^ Ị M ^ ^ ắ ị a Ị a a ^ f í E : 2 M x 3 Á 6 Ị 6  
^tod^B^^^^\ệỆl£4NW20GFQ7H (sodìum iodohippurate

NƠTE. Iobenguane SuUate 1 123 is USAN.
Iocanliđic Add (123I) is rlNN and Iocanlidic Add I 123 is 
USAN.
Iodocetylỉc Add (1Í5I) is rũiN  and Iodocerylic Add 1 123 is 
USAN.
lodohltic Add (12JI) is rữiN and IodoSltic Add 1123 is USAN. 
Iodohippurate Sodium 1 123 is USAN.
Ioíetamine (^ I )  is rữiN and Ioỉetamine Hydrochloride 1123 
is USAN. -
Ioũupane (12ĨI) is rlNN, Ioflupane[J2ỉI] is BAN, and 
IoHupane 1 123 is USAN.
Iolopride (UỈI) is rữỉN.
Ịomãaeriil (m i) is rflW.
Iometọpane (ll3I) is rữỉNarid Iometopane 1 123 is USAN. 
HAU-urâ. 13.3 hours.

Proíìle

lódine-123 (U3I) Is a rađioactive ỉsotopé oỉ ỉodine 
(p. 2336.3) that decays by dectron capture with emission 
oí X-rays (see Radioactive Decay, p. 2222.1). It has idtnilar 
adveise eữects and precaudons to those oỉ íodine-131 (see
•p. 2226.2).

Its prindpal use is m thyroid uptake tests and thyroid 
imaging when it is given oraQy or by intravenous injecdon 
as sodlũm iodide (I2ỈI).

Sodium iodohỉppurate (^ I) is given intravenously in 
• tests of renal hinction and in renal imaging.

Iobenguane (123I) (m-iodobenzylguanidỉne (123I)) is 
given intravenously ỉor the localisatỉon oỉ certain tumours, 
ỉor example phaeochromocytomas, and for the evaluation 
oỉ neuroblastoma.

Io&upane (i23I) is given intravenously to detect loss of 
ỉuncdoning dopaminergic neurones in the di&erential 
diagnosis oí tremor and paridnsonism. Iometopane (123I) 
has been studied íor the eariy dlagnosis of paridnsonism.

Iomazenil (I2JI), an analogue oỉ flumazenil reported to 
have high affinity íor cenưal benzodiazephie receptors. has 
been usẽd to study cerebrovascular dỉseãses.

IodoSltic add (l2JI) (BMIPP; ĩtmivả") is being studied in 
the prognosis oỉ coronary aitery disease.

Various monodonal antibodies have been labelled with 
iođine-123; potentiaỉ applỉcatíons indude the detection oi 
malignant nẽoplasms.
Reỉerences.

1. Bỉswas SK. et đL 123I-BMIPP latty add anaỉữgae ỉnugỉng ỉs a novel 
dỉagnostk and prognosỉíc apprõach fòỉỉowiĐg acute myocardial 
inixralon. Singapore Međ J 2009; 50: 943-0.

2. Inaba Y. Beigmano SR. Prognostỉc value <rf myocardỉal meuboBc 
imaging wỉth BMIPP in the specưum oỉ coronary artery disease: a 
systematic review. J Nud Cardiơi 2010; 17i 61-70.

Breast (eeding. The last available guidance trom the 
American Academy of Pediatrics stated1 that temporary 
cessatíon oi breast leeding was requừed after exposure to 
iodine-123 since radioactivity has been reported to be pre- 
sent in breast milk for up to 36 hours.

1. American Academy oi Pedỉaoics. The transíer ai dmgs and other 
Chemicals ỉnto huráan miĩk. Peẩỉatrừs 2001; 108:776-89. [Rettred May 
2010] Correctỉon. ibúL; 1029. Also ava&aMe ac bttp://aappoUcy. 
aappubỉkatiom.org/cgi/comem/ỉuỉỉ/pedỉat7ics%3bl08/ỉ/T76 (accessed 
01/07/04)

Preparotions
Proprietary Preparotions (detaũs are given in Volume B)
Single-ingreclient Preporotíons. Bdg.: AdreViewt; DaTSCANt; 
MIBG; ủ.: DaTSCAN; Hippuian; MIBG: Fin.: MIBG; Fn: Adré- 
View; DaTSCAN; IrL: DaTSCAN; Israel: DaTSCAN; ItaL: DaTS- 
CAN; Neth.: AáreVityr. DaTSCAN; Hippuran; MIBG; Tol: 
DaTSCAN; Port: DaTSCAN; Spain: ÃdreVlew; DaTSCAN; 
MIBG; Switz.: AdieYìevr, DaTSCAM; UK: AdreVìew; DaTSCAN; 
USA: AdreVĩevy; DaTSCAN.
Mubi-ingradtent Praparolions. Irt: MIBG.
Phannocopoeỉal Preparatìons
Ph. Eui.: Sodium Iodide(12,I) lnjection; Sodium lodidc(12,I) 
Solutíon (or RadioUbelIing; Sodium Iodohippurate(,2,I) Injec- 
rion;
USP 36: Iobenguane 1123 Injection; Iodohippurate Sodium 1123 
Iniection; Sodium Ịodide I 123 Capsules; Sodivun Iodide I 123 
Solution.

lodine-124
lod-124; lode-124; lodib-124; lodo-124; Jód-124; Jod-124; 
Jodi-124; Jỏdium-124; Yodo-124.
CAS —  14158-304 Oodine-124); 1011710-99-8 Oodine ?*!) 
girentuximab).
UNII — PữOFT82VK Oodine f Ml) girentuiàmab). “ • ; 

NOTE. Iodine (124I) Girentuxímab is rĩNN and Iodine I 124 
Girentiucimab is USAN.
HALF-UFE. 4.2 days.

Proỉile
Iodine-124 (124ỉ) is a radioactívt isotope oỉ iodine 
(p. 2336.3) that decays by elecưon capture and poãưon 
emisáon (see Radioactive Decay, p. 2222.1). It is used in 
poãtron-emission tomography ỉor the imaging of thyroid 
tíssue and is under investiganon ỉor the radiolabelling of 
various compoundỉ, indudìng the monodonal antibody 
girentuximab (p. 802.3). lodine (124I) gữentuximab 
ịRedectam™) is being studied lor imaging of renal tumours.

lodine-125
lod-ĩ25; lode-125. lodio^-125; lodó 125; Jód-125; Jod-125, 
Jodi-125; Jodium-125; Vọdo Í25:
CẤS'— . 14158-31-7 Òữệ^125};Ĩ7033B2B ệ o ro ẹ tip /ỉ^  
24359-64-6 ịỉodiùm- . iodide . ('^Dk 723Ọ-65-ll (sodiỊỊrn, 
bdohìppurate(l̂ ữ);J7692-74-9 (soáumiotalamaĩeỊ^OÌ"

W ^n o g m Ẵ (Ị3 d M id /0 9 6 B m ữ p đ ^Ệ Ế ã iộ m ^ằ lm ìn m ì(fy jỆ  
Ệịị9IXp3Jĩađỉne C C 4 9 Ĩ^ Ệ ^ ọ m ÍỊc Ệ ế ^ ^ ỉ^ W ề ề ậ Ệ ỉẵ M

i W wõgep ỊaSỉL
W m > 3  Vodfa?C&Ệmwệ

NOTB. DiohỊppuric Ađd ĩ  125 is USAN. Dỉõtyrostae 1 125 is 
USAN.
Fibrinogen (12SI) is rữlN  and Pibrinogen 1 125 Is USAN. 
lodinatẽd (125I) Human Seium Albumln is rữiN. 
Iodohippurate Sodium 1 125 ỉs USAN. 
lodopyracet 1 125 is USAN.
Iometin (125I) is rữỉN  and Iomethin 1 125 is USAN.
Rose Bengal Sodium 1125 is USAN.
Sođium Iodỉde (,2SI) is rĩNN  and Sodium Iodiđe I 125 is 
USAN.
Sodium Iotalamate (,2,I) is rlNN and Iothalamate Sodium I 
125 is USAN.
HALMITE. 59.4 days.

P r o f i / e

Iodine-125 (12,I) is a radioactive isotope oí iodine 
(p. 2336.3) that decays by electron capture (see Radioactive 
Decay, p. 2222.1). It has símilar adveise eữects and 
precautions to those ot iodine-131 (see p. 2226.2).

Iodine-125 is not very suitable íor exteraal detectíon 
after thyroid uptake becalise its gamma-energy is weak, and 
it is best reserved ỉor in viữo applicatìons. Sodium iodide 
(U5I) is used ỉor radio-immunoassay kits and ỉor iodinatíon 
oỉ compounds suda as proteins.

Sodium iotalamate (12SI) is used intravenously in the 
detennỉnatỉon ai GFR in patients with renal disease.

Human aỉbumin iodinated with iodine-125 is used ỉor 
the determination of blood or plasma volume.

Iodine-125, as iodỉnated (l2’I) human Bbrinogen, has 
been ụsed inttavenously to demonstiate and locate deep- 
vein thrombosis of the leg. Iodinated (>2ỈI) Bbrinogen has 
also been tised in the measurement of Đbrinogen 
metabolỉsm.

lodine-125 implantỉ are used ỉor the local neatment oỉ 
cancers (brachytherapy). Titanium capsules containing 
iodine-125 adsorbed onto a silver rod are used in the 
treatment of prostate cancer and other selected, localised 
tumoun. It has also been used ỉor inữacavitary 
brachythetapy oi malignant glỉomas, wheie it is instilled 
into an inílatable balloon catheter.

Breast íeeding. The last available guidance from the 
American Academy of Pediatrics stated1 that temporary 
cessatíon oi breast íeeding was required aíter exposure to 
iodine-125 since radioactivity has been reported to be pre- 
sent in breast milk for 12 days.

1. American Academy oỉ Pedianỉcs. The nansíer oỉ đrugs and other 
chemicaỉs into human miBt Peẩiatria 2001; 108:776-89. (Retired May 
2010] CoTTectíon. ữ ií;  1029. AIso avaSable ac http://aappoỉỉcy. 
aappũbDcatỉORS.oif/cgi/comem/ỉuU/pedỉairics%3bl08/3/776 (accessed 
01/07/04)

Preparations
Proprietary Preparations (detailỉ are given in Volume B)
Single-mgredient PreparaHons. AustraL: OncoSeedst; Rapid 
Strandt Swifc: Seraib-M25; USA: Glofil.
Pheưmotopoeiol PrepGrataons
Ph. Eur.: Hutnan Aibumin Injection. Iodinated (,2,I);
USP 36: lodinated 1125 Albumin Injection: Iothalamate Sodium 
1 125 Injeaion.

lodine-131
lod-13Ịj lpde-131; ỊodiorỊ 31;: lodo.131; Jód-13:l; Jòd-13.Ịi 
Jodi-131;JodiumHl31;Yodo13l. ỉ  ' ' t '

-10043-66-0 6odine-13V; 14679-ỗ8-6{dbtỵrosineẠ '0J; 
77679-27-7 Gobenguane fỉ3,ỠJir 149210-33-3 [tobengaàhei?0_  
ỉu lừ te); 24360-854 Oodipamide ^ 0 ) ;  3 7 9 1 4 ^ 7 :0Ôdcẩn&  
pyride í13'0); 42220-21-3 (iọ d o d ĩ^esạ m V ỷĩlm  1214283-52-9 
:Ịợofíụbãủàm ide f 3Ịlữ 1703343-9 O ọ n ^ ^ lỆ đ ẹ ể ỉH ữ Ị:  
ơotyròsihe
(ípỊế; pèngậPí13'1 ị - ‘íổdìủm ‘cbỉed fôrni)ị ■ 5029Ì-ắÌ*9ỵ{tỆt 
bengal -t”!) sodluợl ópèn Brm); 779Ó-2&3' (ỉòầuM  kxilàé' 
fi) } ;  Ề8Ĩ-17-4 'isodium todúhlppụìdte Ì584P&4 
(sodium ữtạlam ate^O ); 9015-62:7Ĩtoỉpoýidone íì.ĩ 'U)r ■ ‘
Ạ j t  - r
.(sodlum .iọdìde ..(lịtók ỹppõ^ữ.%ob^ùár^ 'éijÌỊỂỹdị^OỈ. 
(lodine mrdhàlesterol:(iìiO);í^XM2'(Kxk>đ>olesỉáĩdrfiìil)); 

:ỵơ9XẠỌ3 Ợodừiạtẹd bW}Ọn cMximưi ỷỉtí)); V10XA9líặoậum 
lodide (wl)); 1/1ƠXÃD2 |/oòengũone: Oitỡ/ii'V1ỠX453''ịĩữà/ne- 
tỏsitumõmab (ibộ), \  _ . k 11

The Symbol t  denotes a preparatíon no longer actively marketed

http://uppo%e1%bb%89icy
http://aappo%e1%bb%89%e1%bb%89cy


2226 Radiophorrnơceuticaỉs

ATCVet —  Ơ709CX02 (sodium iodohippurate (líil)); QV09FX03 
(sodium iodkk (ì3i0); QV09IX02 ậobenguane (wl)); QV09XA01 
(Iodlne norcholesterol (131O); QV09XAQ2 Oodocholesterol (i3iO); 
QV09XA03 Ciodinated human albumịn (131I)); QV10XA01 
(sodium iođde (I3i0); QV1QXA02 (iobenguane (t3il)); QV10XA53 
Oodìne tositumomab CwOl
UNII — I5X6L61HUT Oodine-131); 4GC1F0Q22U (ìodine-131 
íon); Q461ƯAK4R Ọobenguane í131!)); MS7SVKV19N Ooben- 
guane ỉ 3'í) sulíate); ACH35131L1 (ìodinated (l3,l) human 
serum albumin); K1KT5M40X) Oodỉne (l3,l) tositumomab); 
QR6HQ1U73Z ciodoantipyrine (l3l)); C5F4248GPJ (iodocholes- 
terol (l3'l)); POY45KĨ67X óometin (l3,0); Q1M94GA18P 
(iotyroíine (l3'l)); 24I7KUI7MK (rose bengal f 3'l) sodium); 
29VC08ACHH (sodium iodide í131 lì); 9BRV734R3E (sodium 
iodohippurate(l3,0).

NOTE. Diohippuric Add 1 131 is USAN.
Diotyrosine 1 131 is USAN.
Ethiodized Oil (,3II) is rIAW and Ethiodized Oil I 131 is 
USAN.
Iobenguane (M1I) is ríNN and Iobenguane I 131 is USAN. 
lobenguane Sullate I 131 is USAN. 
lodinated (m I) Human Serum Albumin is rlNN. 
(odipamide Sodium I 131 is USAN.
Iodoantỉpyrine I 131 is USAN.
Iodocholesterol (niI) is rỉNN and todocholesterol I 131 is 
USAN.
Iodopyracet 1 131 is USAN.
Ioflubenzamide (l31I) is rlNN.
lometin (IJ1I) is rlNN and Iomethin I 131 is USAN.
Iotyrosinc I 131 is USAN.
Macrosalb (1J1I) is rlNN and BAN.
Rose Bengal (1J1I) Sodium is rỊNNand Rose Bengal Sodium I 
131 is USAN.
Sodium Iodide (l*'I) is rỉNN and Sodium Iodide I 131 is 
USAN.
Sodium Iodohippurate (l3II) is rlNN and Iodohippurate 
Sodium 1131 is USAN.
Sodium Iocalamate (m I) is rỉNNand Iothalamatc Sodium I 
131 is VSAN.
Tolpovidone (13,I) is rlNN and Tolpovidone 1131 is USAN. 
HALF-UFE. 8.Ữ2 days.

U ses a n d  A d m in is tra tio n

lodine-131 (l3lI) is a radioactive isotope of iodine 
(p. 2336.3) that decays by beta and gamma emission (see 
Radioactive Decay, p. 2222.1). It is tnainly used in studỉes 
of thyroid functíon and in the treatment of byperthyroid- 
ism (p. 2332.2) and some íorms of thyroid cardnoma 
(p. 716.1). It is common practice to saturate the thyroid 
with non-radỉoactive iodine when uptake of radiation by 
the gland is not desired (see Radiation Protection, 
p. 2338.1).

Sodium iodide (l3lI) is given orally and by intravenous 
injection in studies of thyroid lunction, particularly in 
measurements of the uptake of iodine by the thyroid, and in 
thyroid scanning. It is also used in the treatment of 
hyperthyroidism and ín the ơeatment of malignant 
neoplasms of the thyroid.

Iodine radioisotopes can be incorporated into many 
other compounds. for various diagnosric and therapeutic 
purposes.

Injections containing iobenguane (131I) (m-iodobenzyl- 
guanidine (l3lX)) may be used for the localisation and 
treatment of phaeochromocytoma (p. 1278.1), neuroblas- 
toma (p. 716.2), and thyroid gland cardnoma.

Iodinated (m I) norchoiésterol (6p-iodomethyl-19- 
norcholest-5(10)-en-3p-ol (131I)) has bèen used for adrenal 
sdntigraphy by slow intravenous inịection.

Various monodonal annbodies labelled with iodine-131 
are used for the detection of malignant neoplasms and some 
are used for therapeutic purposes, such as iodine (131I) 
tositumomab (p. 874.2) for non-Hodgkin's lymphoma. 
Patty aáds may be iodỉnated with radioactive iodine and 
used for the treatment of unresectable malignant neoplasms 
of the liver.

Human albtunin iodinated with iodine-131 was used in 
the determination oỉ CSF dynamics, protein losing 
enteropathy, and for liver imaging but its use has been 
superseded by other radiopharmaceutícals.

Sodium iodohippurate (131I) was used intravenously for 
renal-ĩunction tests and lor renal imaging.

Rose bengal sodium (131I) has been given intravenously 
in tests of liver hinctỉon.

Reíerences.
t. Van NoKnnd D. The bcoeSts and tteks of 1-131 thenpy In patíenu with 

wclMiflerentiatcd thyroid cancer. ĩk y n ii 2009, 19; 1381-91.
2. Anujo ĩ .  a  al. Opúmiution of (131)1 dosa (or the ireatment aí 

hyperthyroidism. a u  Mai BÙI (Noisy-lt-srani) 2009; 33; 1- 6 .
3. tassmann M. a a ì. OosiinetrY and thyroíd cancen the individual dosage 

o( radioiodine. EiubcrRiUu Canar 2010; 17: R161-R172.

A d v e r s e  E/fecfc o ọ d  ^ e o /n ie n /
Therapy with iodine-131 may temporarily exacerbate 
existing hyperthyroidism, and can predpitate thyroid storm 
(see Hypeithyroidism. p. 2332.2). Dose-dependent hypo- 
thyroidism may occur as a late consequence, occurring 
vveeks or years aher treatment. and requiring thyroid 
replacement therapy. Hovvever. this hypothyroidism may 
also be transient, and replacement therapy should not be 
started too eaiỉy. Both hyperparathyroidỉsm and hypopaia- 
thyroidism have been reported. High doses, su ch as those 
used to ưeat thyroid cancer, can caụse radiadon thyroiditis 
resulting in svvelling and Iocalised paín; this may cause 
tracheal constriction and rarely, respiratory distress. Thứ 
can subside spontaneously or may need corticosteroid 
treatment. Sialadenitis (inflammation of the salivary glands) 
can occur, causing loss of taste and dry mouth. While it 
usually subsides spontaneously, and-inllammatory treat- 
ment may be required, and there are reports of persistent 
symptoms leading to tooth loss. Gastrointestinal distur- 
bances are common vvith radio-iodine, especially aỉter oral 
use, and usually occur vvithin the Brst hours or days after 
ingestion. Bone marrow depression, vvith isolated throm- 
bocytopenia or erythrocytopenia. may occur after a high 
dose. Aỉthough this is usually reversible. it may someõmes 
be irreversible or latal.

Although the use of radlo-ỉodine for hyperthyroidism is 
not generally considered to increase the risk of malignancy, 
there have been some reports of an increased inddence of 
cancers induding those of bladder. breast, and stomach, 
aher radio-iodine therapy, and high-dose ưeatment may 
increase the risk of leukaemia.

Hypersensitivity reactions can occur with iodine (see also 
under lodine. p. 2338.2).
References.

1. Ron B. tt  ai. Cancer mortality following creaanem íor aduli 
hypcrthyroidỉsm. JAMA 199Í; 280: 347-55.

2. FranJdyn JA. €t ai. Caacer inddence and mortality aỉter radioiodine 
ưeatment ĩor hyperthyroidẳsmỉ a population-based cohort study. Lanat 
1999; 353: 2111-15.

3. RỉvkeesSA.ComeliusEA.Influenceofiodỉne-131 dosc on ihc outcome 
oí hyperthyroidỉsm in dtiỉdren. Pediatria 2003; 111: 745-9.

P recautíons
The use of sodium iodide (l3lI) is contra-indicated, even in 
diagnostic doses. duríng pregnancy. It should also not be 
used for diagnostic purposes in children younger than 10 
years of age. Sodium iodide (131I) is not recommended for 
thyroid scanning except in the follow-up of malignant 
disease, or where iodine-123 or technenum-99m are not 
available. There is some conơoversy as to vvhether radio- 
iodine therapy exacerbates Graves' ophthalmopathy (see 
Hyperthyroidism, p. 2332.2). Sodium iodide (131I) is 
contra-indicated in patientỉ with dysphagia, oesophageal 
stricture. actìve gastritis, gastric erosions, peptic ulceradon, 
or reduced gastrolntestinal motility. Cautìon is advised in 
patients vvith renal impairment.

Breast íeeding. The last available guidance ừom the 
American Academy of Pediatrics stated1 that temporary 
cessatíon of breast íeeding vras requữed after exposure to 
iodine-131 since radioactivity has been reported to be pre- 
sent in breast milk for 2 to 14 days; high doses used for 
the ưeaunent of thyroid cancer may prolong exposure to 
theiníant.

1. American Academy of Pedỉatrics. The cnuưíer of drugs and other 
chemicalỉ inco human mỉlk. N Sãơừs 2001; 108: 776-89. [Retíred May 
2010] Correction. ŨMd̂  1029. Also avaiỉable ếL* ỉmp://aappoUcy. 
aappubỉỉcatíO(is.orB/cgỉ/coment/fuU/pedỉatrics%3bl06/3/776 (accessed 
01/07/04)

In teractions
Many drugs interaa with radio-iodine; mechanisms vary 
but can affea protein binding. phannacokinetics, or the 
uptake of iodine-131. Licensed produa iníormation 
recommends that the lollovving drugs be withdrawn beíore 
use oí sodium iodide (131I);
• antithyToid drugs e.g. carbimazole, thiamazole, propyl- 

thiouradl, or perchlorates: withdravm 2 to 7 days before 
use and vvithheld until several days after use

• salìcylates, corticosteroids, sodium nitroprusside, sulío- 
bromophthaleín sodium, antỉcoagulants, antihistamines, 
antibacterials su ch as penidllins or sulíonamides or 
riíampidn, amphoteridn B, tiabendazole, tolbutamide, 
thiopental: withdrawn 1 week beỉore use

• iodine-containing preparations íor systemic use such as 
vitamins or expectotants: withdrawn 2 weeks beíore use

• iodine-containing preparadons for topicaỉ use: with- 
drawn 1 to 9 months beỉore use

• iodine-containing contrast media: vvithdiavvn up to 1 
year before use

• thyroid honnone preparations: vvithđravm 2 to 6 vveeks 
beĩore use

• amiodarone, benzòdiazepines. lithium: withdrawn about 
4 weeks beíore use

Preparatỉons
Propnotary Propurahons (details are given in Volume B)
Sngla ingradhnt Praporotions. Belg.: Curicap; TheracarH-
CaìúuL: Bexxan ơríiia: Li Ka Ung (W-RỈT); Wei Mei Shaìg 
(I tll4 ); Cz.: Capsion; Curicap; Theracap; Dam..: Theracap- 
Fùt.; Theracap; F r Capsion; Lipiocist: Theracap; Israel: Theial 
cap; Neth.: Capsion; Curicapt; Jobenguaanf; Theracap; Port- 
cãpsion; Curicãp; Theracap; Spain: Capsion; Curicap; Theracãp- 
Switz.: Theracap; UK: Capsion; Tberacap; USA: Bexxar; Hkon; 
Iodotopef.
Phonnoeopoaml Praporahons
Ph. Eui.: Iobenguane(13,I) Injection ỉor Diagnostìc Use- 
Iobenguane(131I) Injection for Therapeutic Use: lodỉnated(,3I|) 
Norcholesterol Injection; Sodium Iodide(,3lI) Capsules for 
Diagnostic Use; Sodium Iodlde(l31I) Capsules ỉor Therapeutic 
Use; Sodium Iodide(13lI) Solutíon for Radiolabelling; Sodium 
Iodide(131I) Solution; Sodium Iodohippurate(13ll) lnjection;
USP 36: Iobenguane 1131 Injection; Iodlnated I 131 Albuinỉn 
Aggregated Injection; Iodinated I 131 Albumin Injectíon; 
Iodohippurate Sodium I 131 Injecdon; Rose Bengal Sodium I 
131 Injection; Sodium Iodidel 131 Capsules; Sodium Iodlde 1131 
Solution.

Krypton-81 m
Criptón 81 m; Crfpton-81m; Kripton-81m; Krypton Kr 81 m 
(USAN); KpMnTOH-81 m.
CAS— 15678-91-3.
ATC —  V09EX01 (krypton gas (timKr)).
ATCVet— QV09EX0Ì (krypton gas (stmKr)).
UNII — 68QN45K12N.

HALF-LIFE. 13.1 sec o n d s.

Profile
Krypton-81m (*lmKr) decays by isomeric transition and 
emitỉ gamma rays (see Radioactive Decay, p. 2222.1). It is a 
daughter of rubidium-81 (slRb, halMiíe 4.58 hours), and ứ 
prepared immediately beíore use by elutíon from a 
generator containing rubidium-81 adsorbed on a suitable 
ion-exchange column using air or oxygen as the eluent. 
Krypton-81m is used as a gas in lung ventiladon studies. 
Such vendlation studies can be combined with lung 
períuáon studies to diagnose pulmonary embolism.

Preparations
Propõetary Preporahons (details are given in Volume B)
Sãigh  ingredĩent Praparationỉ. Cz.: KryptoScan; IrL: KryptoS- 
caiũ Neth.: KryptoStãn.
Htannacopoãd Piaporalions
Ph. Em.: Krypton(*lmKr) Inhalatìon Gas;
ƯSP 36: Krypton Kr 81m.

Nitrogen-13
Azot-T3; Azọte-13; Azoto-13; Dusík-13; KõfhuriarefnHl3;: 
Kvăve-13; Kvaelstof-13; Nitrogén-13; Nitrógeno 13; Stlckstoff- 
13; Stikstof-13; Typpi-13; A30T-13.
CAS — 13981-22-1. ^  l ;

HALF-UFE. 9.96 minutes.

Profile
Ntoogen-13 (IJN) is a radioactive isotope of niơogen 
(p. 1799.3) that emits positrons. It is used in poãtron- 
emỉssion tomography (see Radioacdve Decay, p. 2222.1). In 
the íorm of ammonia (l3N) it is given intiavenously Ibr 
imaging blood flow in organs such as the hearL Nitrogen gas 
(IJN) may be used for pulmonary ventílatíon and perhision 
studies.
References. ___

1. Hove JD. t t  ai. Slmultaneouỉ cardiac ờtitput and regtonaỉ myocardial 
periusỉon detenninadon with PET and oinogen 13 amraonía. J  Nvd 
Cardiol 2003; 10:28-33.

2. Hore JD. et aL Leỉt atriaỉ versuỉ left vencricular ỉnput functíoo for 
quanciScation oỉ the myocardỉal blood flow wỉth nitrogen-13 ammcnii 
and posỉtron emỉssion tomography. EurJ Nud MedMoỉbrưgừtgĩOOA; 31: 
71-6.

3. Kumar R. tí ai. Producóon of nitrogen’ 13’labeled ammonia by uà08 
llMeV medical cycỉooon: our experỉence. tieU J Nvd Med 2009; 12: 
248-50.

Preparatíons
Phormocopoeial Preparations
Ph. Butj Ammonia(l3N) Injectìon;
ỨSP 36; Ammonia N 13 Injectíon.

Oxygen-15 _
Happi-l 5; llt-15; Kyslíkr Ị 5; Oksygen-15; Ossigeno-15;
Ị5^ ơậgénio-1S; Oxígeno 15r Oxygène-15;. Saũerstoff-Ị;5r 
Súrefhi-Ĩ5; Syre-1S; Tlen-1S; Zuurstof-15; Kncnopofl-I5. 1U.J

All cross-reíerences reíer to entries in Volume A



Krypton-81m/Samarium-153 2227

NOTE. Water o  15. ỉs USAN. 
HALP-UFE. 122-2 séconds.

Prp/ĩỊe
Oxygen-15 (150) is a radioactive isotope of oxygen 
(p. 1799.3) that emits positrons. It is used in positron- 
emission tomography (see Radioactive Decay, p. 2222.1). It 
is used in the ỉõrm o i water (” 0) and is given iãtravenously 
to study cerebral and myocardỉal perhision.

Oxygen gás, carbon dloxide, and caihon monoxide have 
also bẹen labelled with oxygen-13.

Reíerences.
1. Koh T. tt al. Oxygen-15 postaon-emlnion toroography for predkting 

sdccdve dellvery õf a dtemothcnpcutic agent to hẽpadc cancẽn duiing 
angiotcnsln n-induced hypertension. Oa«tr ƠKirulher ĩharm aal 2003; 
J lỉ  349-58.

2. van đen Heuvel OA. et aỉ. Amygdala Ktỉvíty In obsessive-compulsíve 
disorder wỉlh contamíiưtỉoa tem  1  studỹ with oxygen-IS tn tcr 
posỉlron cmission lomognphy. Psychiatry S a  2004; 132:225-37.

3. ivnnishi K. ít aL InHuence of residuil axygen-15-bbeỉed carbon 
mỡnoxide radỉoactỉvỉty on cerebml blood ỉlow and oxygen exoacúon 
Bactkm in a dual-Bacẽr autoradlographic method. Am  Nud Mtá 2009; 
23: 383-71.

4. Luunsenũ G. et a i rliannaceudcal preparadon oí oxygen-15 labeDed 
moleculat oxygen and carbon monoxỉde gaaes ỉn a hotpiul setdng. ]  
ơ itt n a m  Thtr 2010:35: 63-9. . . ;

Preparations
Phonnocopoeial Preparotion*
Ph. Bur.: Caibon Monoxide(I50); Oxygen(150); Water(150) 
Injectìon;
USP 36: Water 0  15 lnjection.

Phọsphorus-32

Ị^ ạặ íì^ R h ò ỉ|Ồ c)f-3 2 ; PhosphpretB^; ,<DoofrGp32:7.;
Ệ Ệ . l ^ 0 S l ^ ^ . ị ^ ^ p â ã ^ ^ ì ^ ^ ữ lÒÌị0vọỊậc-
phoịphaie
§ ỈP ^ ụ ỳ } ị^ệ Ị^ lK ^^ữ ề ị^m 1 c ;ịih ơ Ệ m Ể , cóílõỊàỵậjị_ 
VlO^O ỈÍíòdlum  phosphate CíỉP)). '  f  - 
-Ạĩự V e t^ Q ỵ iạ m i:  (phc^họhỊsảirpTnicjfáspfàe'mifotí„ 
t&));QV}QXXD1 Isodium piịosphate É Ù ữ J L V . 
u m  ^  6 9 Ơ 2 8 4 A 4 Ú 7 p ứ s fà tô ề 2 ); Q ^ ĩ ù ^ ạ  T c t ò m t  
■phcãphàteỢPSi.OlSIIÒlBSG (ỹódium pHoụhỉK ^P )^
NOTC. Chromic Phosphate p 32 is USAN.
Sodium Phosphate (32P) is rữỉN  and Sodium Phosphate P 32 
isUSAN.
HALP-LBrE. 14.3 days.

Proỉile
Phosphorus-32 (3ÍP) is a radioactive isotope of phosphorus 
(p. 2589.2) that decays by beta emisáon (see Radiõactive 
Decay, p. 2222.1). Given as sodium phosphate (31P), it is 
used intravenously ỉn the treatment of polycythaemỉa vera 
(p. 695.2). Phosphoru$-32 is taken up by the tapidly 
proiưerating haematopoiedc cells suỉBdently to reduce thdr 
reproduction. Sodium phosphate. (3IP) has also been used 
intravenously in the ơeatment of chronic myeloid 
(p. 694.2) and chronic lymphocytic leukaemia (p. 693.3) 
and in the paUiative ưeatment of bone metastases 
(p. 700.3).

Chronũc phosphate (32P) has been given intraperitone- 
ally or intrapleurally in the ưeatment oỉ malignant eííusions 
(p. 700.1); it has also been given by interstidal injection íor 
the treatment of ovarian (p. 711.2) or prostatic carcinoma 
(p. 712.3). Intra-articular injection into the synovial joint 
space has been used for the ưeatment oỉ diseases such as 
rheumatoid arthritis and arthropathies (radiation synovect- 
omy).

References.
1. Paimeniier c  u«e and ĩlsks of phosphorus-32 in the treattnem DÍ 

polycythaemla ven. Eur J Nud M tđ Mai Imagm§ 2003; 30: 1413-17.
2. Hasegavm T. ứ a i Management oí cyttic cnnlopharyngioinas with 

phosphonu-32 inm avltary irndiađon. NrunaUTỊcry 2004; 54:813-20.
3. Vtaịĩinuri s. Say s. Ptoosphonas-32: the torgonen ndlophannaceutial? 

Nud MiA Commtat 2008; 29: 95-7.
4. ZbaoR. naiTreatm ent of cysdc aanlopbaiyngknna nrlth phosphorus- 

32 innacavUary inađatlan. OtiUt N tty Sya 2010; 26:669-74.

Preparations
Propríelary Praparaâons (details are given in Volume B)

Sáiýb ingredhnl Praporolions. USA: Phosphocolf.

PỊnaianmponiaắ Praporalions
Ph. Bnrj Sođhnn Phosphatet^P) Injection;
ƯSP36: ChromicPhosphate P 32 Suspension: Sodium Phosphate 
p 32 Solmion.

Radium-223

Nom Rađium Ra 223 Didiloride is USAN.
The name Alpharadỉn has been used as a trađe mark ỉor 
radium-223 diloiide.
HA1F-UFE. 11.4 days.

Proíile
Radium-223 (“ Ra) is a radloactive isotope oi ladiuin that 
emits alpha partides (see Radioactive Decay, p. 2222.1). 
Radỉum {n ìRa) chlonde is given intravenõusly ỉor the 
treatpient oỉ bone metastases in patients with castration- 
resistant prostate cancer (p. 712.3).
Reĩexences.

1. Hanỉsoa MR, tí al. Rađỉum-223 chloride: a potentuỉ new treatmem íor 
csstntỉon-resiỉtam prostate cancer paiỉents wỉth metastatỉc bone 
dBsease. CanarMãnaỊ Ra 2013; 5:1-14.

2. Jữung JY, tí aì. RaỉSum Ra 223 đỉchlorỉde ừỉ casưaiỉon-resỉstant prostaxe 
cancCT. õ n tp  Today 2013; 49:483-90.

3. Parker c  eìẻu ALSYMPCA lnvestỉgaiors. Alpha endner tađỉum'223 and 
survỉvaỉ In metastatỉc prostate cancer. N EngỉJ Med 2013: 349:213-23.

Preparotions
Proprietary PreporoHons (details are given in Volume B) 

Single-in^edienl Prepararions. UK: XoCgo; USA Xoíigo.

Rhenium-186
Reri-186; • Rentn-l 86;: Renio 186;:' Renỉo-Ì86; ■ Rênío-186;' 
Rehịun^l86; Rénium-186; Rhéniũrrì-186; PéHÍdiỉ-ì 86..': J f. 
CAS—  14998-63-1. . '  -
ATC — VỈQAXDS (rhenium sulfìd£colloid‘■(isíRe)); V10BXD3 
(rbeÁium etidronơte (iB6Pe)).
ATC V e t ' QV10AX0S (rfm bm j sulfịde collpiđ OuRe}); 
(^0BỊ)(03-.(rhènỊuni ẻỊidronate 0»6Re) ) . - >r • : .

HALF-UFE. 89.2 hours.

ProẾ/ẹ
Rhenium-186 (lwRe) is 3 radioacúve isotope of rhenium 
that decays by beta and gamma emission (see Radioactive 
Decay, p. 2222.1). ỉt has been used in the ỉonn oỉ a colloidal 
sulBde, as an imaging agent and ỉor the ưeatment oỉ 
aithritic joint conditions. Rhenium (,MRe) etidronate is 
used for the palliation oỉ painỉul bone metastases (p. 700.3) 
oí prostate cancer. Monodonal antìbodies labelỉed with 
rhenịum-186 ha ve been investigated for the treatment oỉ 
vaiiouỉ malignant neoplasms.
References.

ỉ . Han SH. tí a i ỉ86Re-etỉdronaie: effiacy of paỉỉỉaDve radỉonudlde 
ửierapy ỉor painhiỉ bone metastases. Q J Nud Mat 2001; 45:54-90.

2. Uu G. Hnatowỉch DJ. Labeỉỉng bionioỉecules with ndỉorhenium: a 
review of the biỉunctỉoiMỈ đielaton. Antíamter Agenis Mtd ơiem 2007; 7: 
367-77.

3. Kỉea R. tí a i Radỉosynoviortỉiesỉs of medrum-sỉzed joints vvith rhenium- 
ỉ54-sulphide eolloid: a revỉew oí the literature. Rheumatology ỉOxforđ) 
2007; 44: 1531-7.

4. van der 2am PM. a  ai. RadUUon synovectomy vvith 190)Ytưium, (156) 
Rhenium and (169)Erbium: a systemaỉlc Iherature revỉew wiih meta- 
analyses. ơm  Exp Rheumatữl 2009; 27: ỉ 30-9.

5. Paes PM. SeraTml AN. Sysiemk metaboDc radlopharmaceutỉcal therapy 
in the treatment of metastatỉc bone pain. Semin Nud Mtd 2010; 40: 89- 
104.

Preparations
Proprielory Preparotions (details are given in Volume B)

Single-ingredienl Preporotionv Cz.: RE-186-MM-1; Re-Boneỷ; 
Fr.: Nanods; IrL: Nanoặs.

Rhenium-188
Ren-188; Renĩn-188; Reniũr.188; Rẻnio-188;, Reniurn-.188; 
Rénitkn-188;-Rhéniuni-188; PeHMỈÌi-188. ■■ . :
CẠS<— 14378-26-fL: _ • .7.; 7.:-77,:

HAtF-UFE. 16.98 hours.

Proỉile

Rhenium-188 (luRe) is a radioactive isotope oỉ rhenỉum 
that decays by beta and gamma emisãon (see Radioactive 
Decay, p. 2222.1). It has been used to label andbody 
ừagments. Rhenium (1MRe) etỉđronate is used ỈOT the 
paũiation oỉ painỉul bone metastases (p. 700.3). Iodised oil 
labelled with rhenium-188 íỉ used ũitra-aneriaUy for the 
ưeatment oỉ liver tumours. A rhenium-188-filled balỉoon 
catheter has also been used for recurrent restenosis.

Reíerences.
1. Klein SA. tí úL Transplanution-rel.ted [oxỉdty and acute intesdnal 

graỉt-versus-Ịiost dlseate aíter cnndiiloning regỉmens Intenailled tvith 
rhenium l88-1abded and-CD66 monodand antỉbodies. Blood 2002; 99: 
2270-1.

2. ScbeữlerX ctaL  AppUcatíon oỉihenỉum-isa HEDPĨnbone metasuses 
thenpy. Nud Mtđ ả tv Cott E at Bur 2003; & 55-7.

3. ỊVốhiiẽ i.e ta L  Intracoronuy 8 -bnchytbempy using a thenium-188 
Hlled baOoon catbeter ỉn reoenottc lesions ot nadvé coranaiy arteries 
and venons bn»ss graỉts. EurJ NudMtắMol bnagins 2006; 33:1314-20.

4. Zanzonlco PB, Dlvgi c  Fatient-spedfic mdladon dosỉmetry for 
radlonudlde therapy oi Ilver tumors with Intrahepadc aneiy 
rhenlum-188 Bplodõl. Srmàt NudM td 2008; 38: S30-S39.

3. Bemal p, a  tL  Imenudonal Atomic Energy Agency^ponaored 
muldnatlon study oi Intn-arterlal rhenhun-188-lâbd«l llpìodo! In the 
treatment cđ ỉnoperable hepatocelular cardnoma: leraha tvith spedal 
emphasb on prognostic vnlũe ot doslmenic oudy. Saná Nad M td 2008; 
38: S40-S45.

6. Lambert B. tt t l  Rbenlum-188 based radiophannaceudcali íor 
treatment of Bver tumoun. Q J Sud Mni Mữì ĩmaỊỈnỊ 2009; 33:305-10.

7. Shamlm SA. eta/. Role oí rhenlum-188 tin colloid rădlosynoveaomy ta 
pạtients tvitb InEammatory laiee joint condltìom Rbactory to 
cónveuional thenpy. Nud Med Cữmmurt 2010; 31:814-20.

Rubidium-82
Rubid-82;.rRúbdĩrHỐ2; Rubídìo;, Rubidiolr82^Rubídỉurn^82;
Py6nflniỊ-82. , - ’ -  ‘ 1 " '
CAS —  '14391-63-0 (rúbidiam-82); 13248643-4 ■Ịmbtdmm 
ỉ*Rbỉ-chtonde) ’
um  —  9K730EL8KU (rutndiurn-82); F0Z746KRKQ (mbidium' 
("sw  chloiidẹ).

NƠIE. Rubidium Chloride Rb 82 1S USAN.
HALP-UPB. 75 seconds.

ProẼle

Rubidium-82 (l2Rb) is 3 radioactive isotope of rubidium thar 
emits positrons. It is a daughter nudide oỉ sưontium-82 
(“ Sr). It is used in positron-emisslon tomography (see 
Radioactive Decay, p. 2222.1). Rubidỉum chloride (,2Rb) is 
given intravenously ỉor cardiac imaging to assess myocardial 
perĩusion and heart hinction.

Preparatỉons
Pbnrmocopoeia) Preparations
USP 36: Rubidium Chloride Rb 82 Injection.

Samarium-153
5amaiio 153; Sáfhario-153; Samậrio-153; Szamárium-153; 
CaMapMM-153. '■•■■■='• -:S
CAS —  15766-00-4 (samạriỤm-153);-154427-83-5 (samợnúm 
e^Srri) lexidrỏnam); 16036978-8 (samanum (ls3Sm)1èxidr(ỹ 
hampentọsodiumX v . t i ' - ■■;VJ /  ”iJ ■“ 
Ặ lz  — VI ÒAX02 {samanum hyđibxyapaịitẹ cõlloid (lãSm));: 
V10BX02 (sarríàridm k>àdfohárn (i53Sm)).
ATC Vet —  QV10AX02 (samarium hydraxyapatìte colloid 
(ĩSỉSm)); QVỊỌBXỌ2 (samanum lẹddmnám OÓSm)). , ị 
UNII — 6Q1KA41UWM (sarriarìum-153); 7389ỲR3ÒOV 
(samàriúm ̂ S m )  teõdronõm pentasodiụm) . ; •

NOTE. Samarium (1,3Sm) Lexidronam is rỉNN and Samarium 
Sm 153 Lexidronam is USAN.
Samarium (I33Sm) Lexidronam Pentasodium is rlNNM and 
Samarium Sm 153 Lexidronam Pentasodium is USAN. 
HALF-UPE. 46.3 hours.

Profìle

Samarium-153 (l33Sm) ỉs a radioactive isotope of samarium 
ihat emits beta and ganuna radiaúon (see Radioactive 
Decay, p. 2222.1). Samarium (155Sm) lexidronam (samar- 
ium (l53Sm) EDTMP) is given intravenously as the 
penusodium for the palliative treatment of painíul bone 
metastases (p. 700.3).
Reíerences.

1. Sanor 0. tí ai. Samaiium- ỉ 53>ỉexidronain complex íor treaunem of 
painỉuỉ bone tnetastases in hormone-reímaory prostate cancer. Urology 
2004:43:940-5.

2. Fmlay 1G. tí ai. Radioiỉotopes ỉor the paiỉỉatỉon of metastatỉc bone 
cancẽr. a systematic revicv*. Lanm Oncoi 2005; 4ỉ 392-400.

3. Anderson p. Samaríum for oneoblastic bone meustases and 
osreosarcoma. Expert opin Phđm anứm  2006; 7: 1475-56.

4. Paes FMe SeraSni AN. Synemic meuboỉỉc radỉopharaiaceutical therapy 
in the ưeatment of metastatỉc bone paỉn. Sanàt Nvd Mtẩ 2010; 40:59- 
104.

Preparotions
Propõetory Preporotions (detaíls are given in Volume B)

Sảigle-mgredient Praporoliotis. Quadramec Fr.: Quadramet’ 
I tíl  Quadramet; ItaL: Quadramet Neth.: Quadramet; PoL: 
Quadramet; PorL: Quadramet' Spabr Quadramet; Switz.: 
QuadrameC UK: Quadramet' USA: QnadiameL

Phormocopoaiol Praporalions
USP 36: Samaiium Sm 153 Lexidronam Injection.

The Symbol t  denotes a preparation no longer actively marketed
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Seienium-75
Seleen-75; Seleeni-75; Selen-75;. Selenio 75; Selênio-75;
Sélénium-75; Szelén-75;CeneH-75
CAS — 14265-71-5 (seknium-75); ỉ ỉ87-56-0 (selenomethb-
ọ in e ^ S e )),
ÀTC — V09DX01 (selenium taurosekhdic aơd (7ỉSe)); V09XX03 
(selenium norcholesterol (?sSe)ỵ.
ATC Vet — Ọ/09DX0Ị (selenium tauroselcholk aõd (ĩỉSe)); 
QV09XX03 (sdenbm notthoiesterd (7sSe)). 
úm  — 0X5608YSTZ (dl-selenomethbnirie (̂ Se)); P6708E7SS5 
(l-sdenòmetíỊiọnine^Sẹ)).'

HOTB. Selenomethionine (7,Se) is rlNN and Selenomethio- 
nine Se 75 is USAN.
HAlf-UFE. 119.8 days.

ProỊịle
Seleninm-75 (75Se) is a radioactíve isotope of selenium 
(p. 2086.3) that emits gamma radiation (see Radioacdve 
Decay, p. 2222.1). Tauroselcholic add (7,Se) (75SeHCAT) is 
used orally ìn the measurement of bile acid absorprion for 
the assessment of ileal hinctíon.

Selenium-75 in the form of 6p-[(methyl[7,Se]seIeno) 
methyl]-19-norcholest-5(10)-en-3p-õi (selenonorcholes- 
terol (7ISe)) has been used intravenously in adrenal 
sdnrigraphy.

Preparations
proprietary Preparatíoru (details are given in Volume B)
Single-ingredient Preporotions. Belg.: SeHCATt; Denm.: SeH- 
CAT; Fin.: SeHCAT; ỉrL: SeHCAT; Neth.: SeHCAT; Spain: SeH- 
CAT; UK. Sdntadren; SeHCAT.

Strontium-89
Estronđo 89; Estrôndo-89; Sữoncium-89; Sữont-89; Strontín- 
89; Stronão-89; Crp0Hi4Míi-89.
CAS —  14158-27-1 (sữontíum-89); 38270-90-5 (strontium Sr,ì 
chloríde).
ATC —  VI08X01 (sơontìum chloríde (mSr)).
ATC Vet —  QV108X0I (strontìum chbride (wSf)).
u m  —  06A33308KH (strontium-89 ìon); 5R78837D4A
(sơohtium chíoride (” Sr)).

NOTE. Strontlum Chloride Sr 89 is USAN.
HAif-UFE. 50.5 days.

Proỉile

Strontìum-89 (>9Sr) is a tadioactive isotope of stronáum 
that decays by beta emiỉsion (see Radioactive Decay, 
p. 2222.1). Strontiuin chloride (*9Sr) is given intravenously 
íor the palliation oi pain in patients vvith bone metastases 
(p. 700.3).
Reíerences.

ỉ . Robíoson RG. tí ai. Scronóum 89 iherapy for the paũútíon of pain due to 
OSSCOU5 m eususes. JAMA 1995; 274: 420-4.

2. Giamnuriỉe F, tí  ai. Boae pain paỉỉUtíon with strontíum-89 in cancer 
patíents wỉth bone meustases. Q J Ntíd Med 2001; 45: 78-83.

3. Finỉay IG. tí ai. Rađioisotopes for che palliadoa of m eusutỉc bone 
cancen a systemaUc revicw. laneet Oncol 2005; 6: 392-400.

4. Paes FM, Senũnỉ AN. Systemic menboỉỉc radiophannaceuticatỉ therapy 
ỉn the treatment o/ metastatic bone pain. Semin Nud Mai 2010; 40: 89- 
104.

Preparatíons
Proprietory Preporotions (details are given in Volume B)
Single ingrediant PrBpornắom. AustraL: Metastron; Belg.: 
Metastront; Cz.: MetasDon; Denm.: Metastron; Fũl: Metas- 
tron; Fr.: Metastron; IrL: Metastron; Israel: Metasơon; ItaL: 
Metastron; Neth.: Metastron; Pơrt: Metastron; Spain Metas- 
ữon; Swtiz.: Metastron; UK. Metastron; USA: Metastron.
Phorniocopoeial Preporations
Ph. Eur.: Strontìum^Sr) Chloride Injection;
OSP 36: Strondiun Chloride Sr 89 Injection.

Technetium*99m
Technécium-99m; Technedum-99m; Technet-99m; Techné- 
tium-99tn; Tecnedò 99m; TeariéciQ-99m; Tecneáo-99m; 
Teknetín-99m; Teknetìurrv99m; TexHenMM-99m.
CAS -14133-76-7 (technetìum-99); 154361-49-6 (ardtumo- 
mab f*"Tc2); 54277-47-3 (maơosalb f*”Tc)); 178959-14-3 
(technetium (49'"Tc,) apơtìde); 121281-41-2 (technetium f*”Tc) 
biàsate); 479410-20-3 (technètiutn ệ f ỊmTc) etaríólatide); 
105613-48-7 (technẹtium ^ỊmTcì examet<zime);.225239-31-6 
(technetium ừnòksọmãbị; Ì4248J-95-6Jtechnetiưri 

/ 9m7ỵ furifosmin); 125224^0S-7Jted)nẹtium mertia-.
tíde); 13160&78-ĩ (teớinetium f*"Tc) nitridocadẸ); 165942-79- 
0 (technetìum noíètumomab merpentơn); 65454451-7 
(technetíum f ỊmTc) pentetate); 157476-76-1 (technetium 
_(” mTc) pintumomab); 109581-73-9 (tẹchnetium

sestamibi); 106417-28-1 (tedinetìum f*”Tc) sìboỉox- 
imè); 7704349 (technetium (®"ĩc) sulíur colbĩd); 104716-22-5 
(rechnetìum (**"Tc) teboroxime); Ị04348-91-6 (technẹpum 
(" T ơ  tbtide anbn); 1262984-82-6 (technetìum f ỊmT<0 
tilmanocept).
ATC—  V09AA0Ỉ (technetium exametcáme (nmTc)); V09AA02 
(technetium biơsate (ssmĩcl); V098A01 (technetium aàdtonate 
(99mTcỊ); V09BA02 (technetium medronaie (nmTc)); V09BA03 
(technetium pyrophosphate (99mTc)); V09BA04, (technetìum 
butedmnate (99mTcj); V09CA01 (teờinetíum pentetate (nmTc})r 
V09CA02 (technetium suctímer Í99mTc}); V09CA03 (technetìum 
mertiatide (99mTc)); V09CA04 (technetíum gluceptate (ísmTc)); 
V09CA05 (technetium gluconate (99mTcl); V09CA06 (technetium 
ethylenedicysteine Í99mTc}); V09DA01 (technerium disoknin 
(nnTcl); V09DAQ2 (technetium etìtenin (ỉỊmĩc)); V09DA03 
(tedinetium lidoỉenin (ĩímTc)); V09DA04 (technetìum mebro- 
íenin (símTc)); V09DA05 (technetbm galtiíénin (9*nTc)); 
V09D801 (technetìum nàhocolloid (>9mTc)); V09DB02 (techne- 
tíum mbrocolbid (ííntTc)); V09D803 (technetium millimiơo- 
spheres (i9mTc)); V09DB04 (technetíum tin colbid (íímTcì); 
V09D805 (technetium sulfur colbid (99mĩc)); V09D806 
(teđinetìum rhenium sultìde colloid (iímTc)); V090B07 
(technetìum phytate (rknTci); V09EA01 (technetium pentetate 
(nmTcl); V09EA02 (technetìum technegas Í99mTc)); V09EA03 
(technetium nanocolloid (rìmTc)); V09EB01 (technetium 
macrosaib (99mTc)ì; V09EB02 (technetium miơospheres 
(nmTc)); V09FX01 (teờinetium pertechnetate (99mTc)); 
V09GẠ01 (technetium sesramibi (99mĩcJ); V09GA02 (teđinetium 
tembsmin (99mTcì); V09GA03 (technetium teboroxime (nmĩc)); 
V09GA04 (technetium human albumin (nmTc)); V09GA05 
(technetium ỉuriíosmin (99mĩc)); V09GA06 (technetium 
siannous agent labdled cells (nmTc)); V09GA07 (technetium 
apổtide (wmTc)); V09HA01 (technetium human immunogbbu- 
lin (Kntĩc)); V09HA02 (technetíum exametaãme labelted cells 
(nmTc)); V09HA03 (technetium antigranulocyte antibody 
(99mTcj); V09HA04 (technetìum sulesomab (nmTcì); V09IA01 
(technetium antiCEA antìbody (xrnĩc)); V09IA02 (technetíum 
antimelanoma antibody (99mTc)); V09IA03 (technetium 
pentavalent sucámer (99mTc)); V09IA04 (technetíum votumu- 
mab (íímTcì); V09IA05 (tedinetium depreotìde (99mTc)); V09IA06 
(technetium arơtumomab (99mTcl).
ATC Vet — QV09AA01 (technetium exametazime (wn>Tc)); 
QV09AA02 (technetium bicisate (ĩnnTc)); QV098A01 (techne- 
tium oxidronate (99mTc)); QV09BA02 (technetium medronate 
Í99mTc)ì; QV09BA03 (tecbnetium pyrophosphate (íimTc)); 
QVỎ9BAÓ4 (technetium bủtẹdronaté (xmTc)); QV09CA0Í 
(technetium pentetate (nmTc)); QV09CA02 (technetium
succimer (íímTc}); QV09CA03 (technetium mertbtide (íímTc)); 
QV09CA04 (technetium gluceptate (nmTc)); QVQ9CA05 
(technedum gluconate (99mTc)); QV09CA06 (technetìum
ethytenedkyĩtàne (xmTcl); QV09DA01 (technetìum disoíenin 
(iímTc)); QV09DA02 (technetìum etìíenirt (nmTc)); QV09DA03 
(technetium lidoíenin (ĩímTc}); QV09DA04 ị'technetium 
mebrofenin (99mTc)); QV09DA05 (technetium galtikrtin
(99mTc)); QV09DB01 (technetium nanocolloid (99mTc)); 
QV09DB02 (technetium miơocoíbid (>9mTc)); QV09Đ803 
(technetìủm millimiớospheres (í9mTc)); QV09DB04 (teđinetium 
tín colbìd (nmTc)); QV090B05 (technetìum sulíiir colbid 

ỶnTd); QV09D806 (technetium rhenium sultìde colbid 
(»nTc)); QV09DB07 (technetium phytate (nmTcdì; QV09EA0Ỉ 
(technetium pentetáte (}9mTcì); QV09EA02 (technetium
technegas (ị>mTc)); QVỎ9EA03 (tedinetium nanocolloid 
(HrnTƠ); QV09EB01 (technetium maaosalb (àiiĩc)); QV09EB02 
(techrretbm microspheres (99mTc)); QV09EXỌỊ (tethnẹtìuợi 
peitechnetate (HrnỶc)); QV09GA01 (technetium xstamibi 
(vxnTc)); QV09GAỌ2 (technetium tetrohsmin (toĩiTc)); 
QV09GA03 (technetium teboroxime (tonĩc)); ỌV09GA04 
(technetium humọn albumin (tonTc)); QV09GA05 (teđưịttium 
hiribsmin (toĩtTc)); QV09GA06 (teơinetium starinous agent 
labelled, cells (tonTc)}; QV09GA07 (technetìum apdtide (tonTc)); 
QV09HAÓ1 (technetium hurnarĩ' immunogbbulin (tonTc)); 
QV09HA02 (technetium exametaẼme labdled cells (tonTc)); 
QV09HA03 (technetium antìgranukxyte antíbỏdy (tonĩc)); 
QV09HA04 (technetium sulesomab (tonTậ); QVO9IA0Ị 
(technetìum antiCEA antibody CtonTc}); QV09IA02 (tedvKtìum 
antìmdanoma antibody (tonTc)); QV091A03 (teơìhetium 
péntavalent sucdmer (tonTc)); QỊV09IA04 (technetium votumu- 
mab (tonTc)); QV09IA05 (technetìum depreotide (toíĩTc)); 
QV09IA06 (technetìum ardtumomab (tonTc)); QV09IA07 
(technetìum hynk-oareotide (tonTc)).
UN1I— Z8E46IA45W (technetíumf*”Tc) albumin aggregatedỉ: 
IV7T84QA4T (teứinetium (^ r ỡ  apơtìde); H25WJA3 tXE 
(tedmètíum bidsate); )9M48M2SFQ2 (technethm
(®*"7y -dépreotide); QTJ2V1W97T (tedtnetium f*”Tc) diẳ- 
oíenin); ỉ3W7DMI45X: (technetiùm r^TÓ) etrdronate); 
3B744AG22N (technetium ^ T c ) exametcáme); I853LE095B 
(ịeớtnetìum ệ^Tcí gluceptàừk 36(ỈĐ9SKQJ^tedvKtitiriỊ 
f ímTộ mertbtíde); F2NQ468L52 (\ịechnétiùm {^Tc) mebm- 
fenin); X89XV46R07 (technetiúm C^Tc) medronate);

36IT09SKQJ (technetìum ^ T c) menhtide ;)Í ƠQSS 2 M ỉfn 
(technetìum nìơkbcade): MG4Í049HI-U (ềdinrtỂ ặ  
(*mTc) oxidronate); VW78417PU1 (tedmehum m M  
pentetate); 971Z4W1S09 (techneiìum ìẳtắmiỹịỉ,
A0730Ơ801 (technetìum f* ”Tc) sọdurh DertédĩnrtẲỈỆ 
494JNQ8L28 (teđmetìum sucdmer); 556QQP6itèfi
(technetium (**"Tc) sulfur eolbid); ƯT0WHJ495ỉ (ịeđỉnỆum!- 
f ỊmTc) teboroxime); 42FOP1YX93 (technetium f Ịnhrá m ị^ ĩ 
(ósmin). \

NOTE. Macrosalb (’9mTc) is rlNN and BAN.
Technetium Tc 99m Albumin Aggregated, Technetìuin Tc 
99m Albumin Colloid, and Technetíum Tc 99m Aỉbumin 
Microaggregated are USAN.
Technetíum Tc 99m Antimony Trisulhde Colloid is USAN 
Technetium (” "Tc) Apdtìde is rlNN and Technethim Tc 
99m Apdtlde Ịs USAN.
Technetium ("“Tc) Bidsate is rlNN, Tedmetium[,’nrrc] 
Bidsate is BAN, and Technetium Tc 99m Bidsate is USAN 
Technetium (’9mTc) Depreotide is rỉNNM.
Technedum (""Tc) Htaríolatide is plNN and Technetium Tc 
99m Etaríolatide is USAN.
Technetium Tc 99m Hxametazime is USAN.
Technetium (MmTc) Fanolesomab is rỉNN and Technetium 
Tc 99m Fanolesomab is USAN.
Technenum (""Tc) Furiíosmin is rlNN and Technetíum Tc 
99m Furifosmin is USAN.
Technetium Tc 99m Lidoỉenin is USAN.
Technetium Tc 99m Mebroíenin is USAN.
Technetium Tc 99m Medronate Disodium is USAN. 
Technetium Tc 99 m Mertiatide is USAN.
Technetium (""Tc) Níơidocade is rlNN and Techneứum Tc 
99m iỉ Nitridocade is USAN.
Technetium (" “Tc) Notetumomab Merpentan is rlNN. 
Technetium Tc 99m Pentetate Caldum Trisodium is USAN. 
Technetium (99rnTc) Pinnunomab is rữ!N.
Technetium Tc 99m Red Blood Cells is USAN.
Technetium (” "TcỊ Sestamibi is rlNN, Technetium[""Tc] 
Sestamibi is BAN, and Technetium Tc 99m Sestamibi iỉ 
USAN.
Technetium ("“Tc) Siboroxime is rlNN and Technetium Tc 
99m Siboroxúne is USAN.
Technetìum Tc 99m SuUur Colloid is USAN.
Technedum (""Tc) Teboroxime is rữỉN, Technetium [""Tc] 
Teboroxime is BAN, and Technetíum Tc 99m Teboroxũne is 
USAN.
Technerium[’,,,,Tc] Tiatíde is BAN.
Technetíum Tc 99m Tilmanocept is USAN.
HALF-UFE- 6.01 hours.

U ses a n d  A d m in is tra tio n
Technetíum-99m ("“ Tc) decays by isomeric transitìon and 
enũts gamma rays (see Radioacdve Decay, p. 2222.1). Itis a 
daughter of molybdenmn-99 (” Mo, haU-Uíe 65.9 houis) 
and because of its shon hah-lUe iỉ nonnally prepaied just 
beỉore use by elutíon ỉrom a sterile generator consistíng oi 
molybdenum-99 adsorbed onto alumina in a glass column. 
Technetìum-99m as pertechnetate (""TcO*") lĩ obtainedby 
eỉutìon with a sterile solutíon of sodium diloride 0.9%. 
Radiopharmaceuticaỉs of technetìum-99m are prepared 
ỉhoitly aừer elutìon to reduce loss by decay.

Because it has a short haU-Uỉe and can be given in 
relatìvely large doses. and because the energy oi its gamma- 
emission is readily detected. technetíum-99m is very wldely 
used, either as' the pertechnetate or in the form of various 
labetled compounds, parddes, and colloids ỉor scanning 
bone and organs such as the brain, heart kidney, liver, lung, 
spleen, and thyroid.

Sodium pertechnetate (,,mTc) is used orally or 
intravenously íor angiography and for imaging blood 
pools, brain. salivary glands, and the thyroid gland. Topical 
applỉcatíon to the eye is used for studying nasoUchrymal 
drainage and the intraurethral route for imaging the urinary 
tracL Potassium perchlorate may be gíven beíore the 
pertechnetate to prevent uptake in the thyroid or choroid 
plexus.

Macroaggregates of human albumin labelled with 
technedum-99m (macrosalb ("“Tc)) are used in lung 
scanning for the detectíon of abnormal lung períuãon 
pattemsT Labelled macroaggregates of albumin have also 
been used in venography ìór the detẹcdon oí deep-vein 
thrombosis of the legs. Technetium ("“Tc) apdtide is a 
labelled peptíde that binds to the glycoprotein Db/IDa 
receptor of actívated platelets, and is also used for imaging of 
deep-vein thrombosis.

When technetìum-99m bound to human serum albumin 
is gi ven intravenously it becomes evenly distributed in the 
drculation and highly vascular organs or poolỉ of blood may 
be readily located. Such a preparatíon is used in the 
examinatíon oí the heart.

Technetíum-99m in the form of a coUoid, such ạs 
albumin, sulhir, antímony sulhde, caldum phytate, or tiĤ ỊS 
used intravenously for the examination of the liver, spleen. 
and bone marrow. Sulhư colloid ("T c ) may be given orally

All cross-reíerences reíer to entries in Volume A
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ỉor oesopbageal and gastrointestínal imagìng, and sub- 
cutaneoùsly íor scannỉng oỉ the lymphatỉc System. CởHoìdal 
rhenium sulfide ("T c )  has been ũsed ỉor sendnel lymph 
node detecdon in patients with malignandes.

Technetiuni-99m complexes oỉ iminođỉacetỉc add 
deiivadves, such ảs đisoíenin, etííenln, lỉdoíenin, and 
mebroỉenỉn are used intravenously in the invesdgation oí 
hepadc tunction and in thè ỉmaging oỉ the hepatobUỉary 
System.

Agents used intravenously in both brain and renal 
imagíng are technetíuin-99Ìn-labelled gluceptate and 
pentétate. Tedmetìum ("“Tc) gluconate and technetium 

glucoheptonate were used for renal studies; they are 
ùsedíór labelHng red blood celis. other technetium-99m- 
labeQed compounds are used in brain or kidney scannỉng; 
for instance, labelled bidsate and exametarimc have been 
used in brain Imaging and bedatide, mertiatíde, and 
sucdmer have been Ịised in kidney studies. The pentetate is 
also given by ínhalation for lung ventilation lmãging.

For bonẽ scannỉng various labelled phosphatẽ com- 
poundỉ may be used and indude medionate, oxidronate, 
and pyrophosphate, an given intravenously. Technethun- 
99m as the pyrophosphate was also used in cardỉac 
sdntìgraphy; it is also used to label red blood ceDs for use in 
blood pool sdntígraphy and ỉor the detection oỉ 
gastrointestínal bleeding.

Compounds used intravenõusly in cardiac imaging 
indude technetium-99m-label]ed sestamibỉ, teboroxime, 
and tetroíosmin. Technetìum (T^Tc) sestamibi is also used 
ỉor breast imaging.

Technetìum-99m-labelled; leucocytes (prepared using 
exametarime) are used for localisatìon of sites of 
inflanunation or iníection.Red blood cells are labelled 
with tedmedum-99m and used ỉor blood pool ữnagứig. and 
detecdon oỉ gastrointestinal bleeding.

Monodonaỉ antibodies labelled vvith technetium-99m, 
such as aidtumomab and noỉetumomab merpentan, are 
used for the detectỉon and localỉsadon oỉ malignant 
neoplasms. Labelỉed sulesomab is used in the detecdon oí 
osteomyelitis. LabeUed {anolesomab vvas useđ in the 
diagnoas oỉ appendidtis but was withdrawn hom the 
market due to severe adverse eữects. Tedỉnetíum (narTc) 
depreotide is a labeUed peptide used intravenously for 
ìmaging oỉ pulmonary malignancy.

Many other technetíum-99jn-ĩabelled compounds have 
been prepared and used in diSerent dinical studỉes £or the 
examinatíon oỉ diherent organs or Systems. Use with other 
radionudides indudes subtraction scanning with thaDium- 
201 to đetect parathyroid tumours.
Revievvs.
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Adversẹ  E Ạ f e c f s  ạnd Precaưtìons
Hypersensitivity reactions have been reported vvith 
technenum-99m preparations.

Breost teeding. The last available guidance írora the 
American Academy of Pediatrics stated' that tempoiary 
cessatíon oỉ breast íeeding vvas required aỉter exposure to 
technetium-99m since ra di oa cti vi ty has been reported to 
be present in breast milk ỉor 15 to 72 hours.

1. Americui Academy of Pedỉatrics. The tnnsỉer oỉ drugs *nd oiher 
chemỉaủs inio human mũk. Pediatria 2001:108:776-89. [Retỉrcd May 
2010] Correcdon. &ÙLỊ 1029. Abo avaiỉabk ac http^/uppoỉky. 
aappubỉỉcatìons.otg/cgỉ/oontent/hiII/peđỉatTỈcs%3bl08/3/776 {accessed 
01/07/04)

Preparations
Propríetary Prcporations (details are given in Volume B)
Sõigle-tngre(fient Praparations. AustraL: Cardiolite; Ceretec 
Myovien; Netuolite; Austria: TechneScan MAG3; Ultra Tech- 
nekovr FM: Bdg.: Amerscan Medronatet; Maasol-h Myovievvt; 
NanocoHt; Staũlỉsed Ceretect; TedmeScan DMSA' TedmeS- 
can DTPA; TedmeScan HDP: TedmeScan PYP; ultra Tedme- 
Kow FM; VenticoU-h Cz.: 6-MDP, 8-MDP; Amerscan Hepatatet: 
Amerscan Medronate: Amerscan Stannousỷ; Brain-Spect; Car- 
dio-Speạ; Cardiolitet; Ceretec Drytec DTPA; Elumatic m; 
Hlbida; HM-PAO Kỉttt Leuco-Sđnc LeulcoScan; Macro-Albu- 
mon; Macrotec Mag 3; Myovievv; Nano-Albumon; Nanods; 
NanocoB; NeoSpeaỷ; Neurolite; Neuroscan; Pulmods; Sdnti- 
mun; Senti-Sdnc Stamids; TechneScan DMSA; TedmeScan 
DTPA; TechneScan Hast; TechneScan HDP: TechneScan HIG; 
TedmeScan LyoMAA: TechneScan MAG3; TechneScan PYP; 
TechneScan Sestamibb Tiimetyl-HIDA UI tra Technekow FM; 
UltraTag RBC Denrn.: Drytec Neurolhe; Pulmotec Fin.:

Amerscan Hepatatet; Amerscan Medronatet; Amerscan Stan- 
nous; Angiods; Brldatec CarđioUte; Ceretec Drytec Maasob 
Myoview; Nanocolt Neurolitc Osteods; Osteosólt; Pentads 
Pulmodỉ; Pulmotec Renods; Sammibb Stamids; Teceos; Tech- 
neScan LyoMAA; TechneScan Sestamibb Vasculods; Vendcoll; 
Fr.: Amerscan Btain Stanneuxtt Amencan Hepauteh Amers- 
can Medronatet; American Pentetatet: Angiods; Cardiollie: 
Cerestab; Ceretec Elumadc Myoviewj Nanocoib NeoSpecth 
Neurolite; Osteods; Pentađs; Rtytads; Puhnods; Pulmotec 
Renods; Sdndmun; Stamỉds Teceos; TechneScan DMSA; 
TechneScan HDP; TecbneScan LyoMAA; Vasculods: Ger.: 
Draxmlblt: Macrosaỉb Draximage; Gr.: Humaspecth IrL: 
Amerscan Méđronate; Amerscan Stannoust; Ceretec chole- 
Hlam; Dryteq Elumatic LeukoScan; Myoviewp HeoSpectt; 
Osteods; Pentads; Pulmods; Pulmotec: Renods; Sdntĩnmn; 
Stamids; TedmeScan OMSA' TechneScan DTPA; TechneScan 
HDP; TechneScan LyoMAA; TedmeScan MAG3; TedmeScan 
MIBI; TechneScan PỸP; UI tra TechneKow FM; Israet Ceretec 
Myovtevv; Neurolite; RBC-Kic Technelitet; ItaL: Cardiolite; 
Ceretec LeukoScan; Myovievr; NeoSpectỷ; Neurolite; TechneS- 
can MAG3; Neth.: Amẽiscan Hepatatet; Amerscan Stannoust; 
Bridatec Cardiolite: Ceretec CholediamtP DraxMibũ Drytec 
Elumatlq Hepatate; LeuioScan; MaasoL' Macrosaỉb Drax- 
imageis Macrosalbt; Medronaat Draximage; Myovievv; Nano- 
colb NeoSpectt; NeuroIlte+; Osteods; Penetaat Draxlmaget; 
Phytads; Pulmods; Pulmotec Sóntũnun; Stamìds; Stannous 
Agẽnt; Teceos; TechneScan DMSA; TechneScan DTPA; Tech- 
neScan HDP; TechneScan LyoMAA; TechneScan MAG3; Tech- 
neScan PYP; TedmeScan Sestanũbi; Tekds; UI tra TechneKow; 
UhraTag; Poì.: LeukoScan; Sdntlmun; PorL: Angiods; Brida- 
tecỷ: Cardiolitet; Ceretec Elumatic LeukoScan; Macrotec 
Merdoscan: Myovievv; Nanoás Nanocoll; NeoSpectt; Neuro- 
Ute; Osteods; Pemacis; Phytads: Pulmotec Renods; Sdndmun: 
Stamids; TedineScan DTPA: TedmeScan HDP; TechneScan 
MAG3; TechneScan Sestamibi; Ultra TecbneKow FM: Rus.: 
Myovietv (Maoauo); NeoSpect (Heocneer); Spain-. Angiods; Bri- 
datec Cardỉolite; Ceretec Drytec Elumatic LeukoScan; Macro- 
teq Myovievv; Nanocoll; NeoSpeat; Neurolitet; Osteods; Pen- 
tads; Pulmotec Sdntimun; Stamids; TechneScan DTPAp 
TechneScan HDP; TedmeScan LyoMAA: TechneScan MAG3; 
UI tra Technekovv; Switz.: Maasok Myoview; Nanocolb Teceos; 
TedmeScan HDP; Tekds; UltratedmeKotv; UK: American 
DMSA; Amerscan Hepatate; Amerscan Medronate: Amerscan 
Pentetate: Amerscan Pulmonatc Amerscan Stannous; Amerteq 
Angiods; Cardỉollte; CEA-Scan; Cerẹteq choleds; Dryteq Myo- 
vievq NanocoD; Osteods; Pentads: Pulmods Renods; USA: 
AcuTect: Cardiolite; CEA-Scan; Choleteq Lymphoseek; Miralu- 
ma: NeoTecc TedmeScan HDP.

MuB-tngrađant PrepamHons. Fin.: Tekds; Spain: Teceos.

Phantiocopoaial PreparaHons
Ph. Eur.: Sodium Pertechnetatel^^Tc) Injection (Fission); 
Sodium Pertechnetate(**"Tc) Injection (Non-fission); Techne- 
tium (**—Tc) Mebrolenin Injection; Technetìumí^Tc) Bidsate 
lnjection; TedinetiumC^—Tc) CoIIoidal Khenium Sulphide 
Injection: TechnetíumC^Tc) Colloidal Sulphur Injection; 
Technetium(” ,*Tc) Colloidal rin Injecúon; Technetium(” mTc) 
Edfenin Injedion; Technetium(” nTc) Exametazime Inịẹction; 
Tedinetiuml^—Tc) Gluconate lnjection; Technetiuml**—Tc) 
Human Albumin lnjection: Technetium^Tc) Maaosalb 
Injedion; Techneúum(” mTc) Medronate Injection; Technetium 
(""Tc) Mertiatide lnjeoion: Tedmetìum(’,"Tc) Microspheres 
Injectìoa’ Technetiumí^^Tc) Pentetate lnjection; Technetium 
(""Tc) Sestamibi Ịnjection; Technetium(” mTc) Sucdmer Injec- 
tion; Technetlumí*’—Tc) Tin Pyrophosphace Injection;
USP 36: Sodium Pertechnetate Tc 99m Injectlon; Technetium 
” ”Tc Fanolesomab Injection: Technetium Tc 99m (Pyro- and 
ơimeta-) Phosphates Injection; Technetium Tc 99m Albumin 
Aggregated Injection; Technetium Tc 99m Albumin Colloid 
Injection; Technetium Tc 99m Albumin lnjection; Technetium Tc 
99n> Apdtìdr Injection; Technetium Tc 99m Ardtumomab 
Injection: Technetium Tc 99m Bìdsate Injection: Technetium Tc 
99m Depreotide ỉnjection; Technetíum Tc 99m Disoỉenin 
Injeaion: Technetium Tc 99m Etidronate lnjection: Technetium 
Tc 99m Exametarime Injeaion; Tecbnetium Tc 99m Gluceptate 
lnjection; Technetium Tc 99m Lidolenin Injection; Technetium 
Tc 99m Mebroỉẹnin Injection: Technetium Tc 99m Medronaie 
Injection; Tedmetium Tc 99m Mertiatíde lnjeaion: Tecbnetium 
Tc 99m Noíetumomab Merpentan lnjection; Technetỉum Tc 99m 
Oxidronate lnjection; Technetium Tc 99m Pentetate Injection: 
Technethim Tc 99m Pyrophosphate Injection: Technetium Tc 
99m Red Blood Cells Injenion; Technetium Tc 99m Sestamibi 
Injection; Technetium Tc 99m Sucdmer Injection; Technetium 
Tc 99m Sulíur Colloid lnjection; Technetium Tc 99m Tẹtroỉosmin 
Injection.

Thallium-201
Tál-20ĩ;TalÌổ 201; Tâlio-ịọi; fạl/ío-2Ól; Tairiúm-201; Tamnũ-' 
201; baịỉín-201. . '
Ị X —15064^65-0 (thalBurrị-2ÕỊẰ55172-29-7(thollous f°’TĨ) 
chloridẻ).. . .i . ^ ' V . ’
A K ^ m ìX Q l{th o llỵ ip  d ìbrideứom  
ẠTŨVét— Ợ m sco i (thallium chbride (x>m [.
ÙNĨI — H9ÌZ8HBK1B(thallium-201). . .. .

NOTE Thallous Chloride TI 201 is USAN.
HAIÍ-UFE. 72.9 hours.

ProHle

lhaỉlỉum-201 (201,n) is a radioactive isotope oỉ thaHium that 
decays by electron capture and emits X-rays and gamma 
rays (see Radioactìve Decay, p. 2222.1). It is given 
intravenously in the íonn oi thâllous chloride (“ IU) for 
scanning the myocardium tan the invesdgatỉon of acute 
myocardial ỉníarction. It is aỉso used with exerdse stress 
testing as an adjunct in the diagnoris oỉ Ischaexnic heart 
disease. Adenosine (see IsdtaemicHeart Disease, p. 1291.2), 
dipyridamole (see Myocardial Imagdng, p. 1362.3), or 
dobutamine (see Diagnosis and Tesdng, p. 1366.2) may be 
used to indúce pharmacological stress in those pađénts 
unable to toleratẽ exerdse.

A dual ìsotope method has been developed to aid the 
diagnosis of corõnary artery disease, using thaHous chloride 
(“ 'TI) and technetium-99m-Iabelled sestanũbi.

Other uses indude localisation oỉ sites oỉ parathyroid 
hyperacdvity and tumour imaging.
References.
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Preparations
Proprìetary Prsparelioca (details are given in Volume B) 
Single-tngredient PreparuHons. Austriữí DRN 8103.
Pharmocopoeiat PreparaHons
Ph. Euru Tballous(“ 1Tl) Chloride Injectíoru 
USP 36: Thallous Chloride TI 201 Inỉeciion.

Trítíum
Hidrỏgéoo-3; l̂ rốgen-3 í̂riãurnỉ"TrÌtio; Tiitệ ;:ftừĩo/-TrỹỆ'
TpnTM M .'’ ;’ T  >  ■' - ' “/ .‘A ’. ‘ ,
Ờ s  -10028-17-8. - ' - y / ĩ X  

NOTE. Water, Tritiated is USAN.
HALÍ-1JFE. 12.3 yeais.

Proỉile

Tritium is a radioactive isotope of hydrogen that emits beia 
partídes (see Radioactỉve Decay, p. 2222.1). It has been used 
in the ỉorm of ữitíaied water to detennine the total body 
water by a dilution technique.

Preparations
Phormacopoeid Praporotions
Ph. Eur- Tridated(]H) Water Injection.

Xenon-127
Ksenon-127; xẻnón 127; Xẻnoh-127; Xếnonurh-127; kceHÕM- 
127. ;  .y  ,
CAS — 13994-19-9. ' ' :
ATC — V09EXÓ2 ộienòn g a s h b m  
ATC Vet —  QV09EX02 (xenon gas (wXe)ì.
UNII — H95K8R1GDB.

HALF-UFE. 36.4 days.

Proỉìle

Xenon-127 (127Xe) is a radioactive isotope of xenon 
(p. 1917.3) that emits gamma radiation (see Radioactiye 
Decay, p. 2222.Ỉ). It was useđ by inhaỉation forpulmonary 
íunction studies and lung imaging.

Preparatìons
Pharmacopoáal Preparcriions
USP 36: Xenon Xe 127.

Xenon-133
Ksẹnqiỵí iổ; Xenóo 133; iịêpòin (t33Xe); X enoỏ^^e)
Xenón ('^Xe); Xenon xé, 133 (USẠN) ,̂Xenonum í!?J<é)ỉ. 
KceHOH-(1BXe). . -
CAS-r-,14932-42-4.
ATCL— V09EX03 (xenon gasitiỉXe)). •;
ATC Vet Ị5- (M9EX03 ộiénon gas (»3Xe)).r-;
UNII —:X3P9A5HNYF. - “ í ' "

HALF-UFE. 5.24 days.

P ro/í/e

Xenon-133 (l3ỉXe) is a radioactive isotope of xenon 
(p. 1917.3) that emits beta and gamma radiatỉon (see

The Symbol t  denotes a preparadon no longer acdvely marketed
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Radioactive Decay, p. 2222.1). In the gaseous íorm, it is 
mixed with aừ or oxygen in a bag or in a closed respứator 
System or spữometer. When the gas is stopped, xenon-133 is 
exaeted promptly and completely through the lungs. It is 
used by inhaỉation in pulmonary Kmctìon studies and lung 
imaging. It has also been used in cerebral blood flow studies.

Preparations
PhotiiìQcopoeiol Preparaham
ph. Bur.: Xenon(,MXe) Injectíon;
USP 36: Xenon Xe 133 Injection; Xenan Xe 133.

Yttrium-90
ltr-90; Itrio 90; ítrio-90; lttrio-90r lttrium-90; Yttrf-90; MTrptiK- 
90.
CAS —  10098-91-6 (yttrium-90); 943976-234 (yttnum f°Y) 
clivatiưumab t&raxetan); 501423-23-0 (yttrium f°Y) epratu- 
zumab); 501423-25:2 íyữrium f°Y) epratuzumab Teữaxetan); 
501423-27-4 (yttrium rY) labetuỉumab); 501423-30-9 (ytớium 
f°Y) labetuzumab teơaxetan); 500784-58-7 (ynrium f°Y) 
tacatuzumab); 476413-07-7 (ytữium f°Y) tacatuzumab 
tetraxetan).
ATC — V10AA01 (yttrium ơtrate colbid (xY)); V10M02 
(yttrium tèrrihydroxide colloid (xY)}; V10AA03 (yữrium silicate 
colloid (xY)); V1QXX02 Obritumomab tìuxẹtan (xY)).
ATC Vet —■ QV10AA01 (yữrium àơate.collokl (xY)); QV10M02 
(yttrium íerrihydraxide colloid (xY)); QVĨ0AA03 (yttrịụm silicate 
coltoid (xY)); QV10XX02 Cibritumomab tiuxetan (xYì).
UNII —  1K8M7UR601 (yưríum-90); 433ME2ATHW (yttrium-90 
ion); 2L271110ED (yttrìum divatuzumab tetraxetan f°Y)); 
336232195E (ytrriúm epratuĩumàb tetraxetan ờýì); 
QA846JÁV5B (yttrium' ibritomómab tiuxètan f°Y)); 
GJ2416WK6Y (ytnium tacatuzumab tetraxetan f°Y)ì.

NOTE. Ytnium (**() Clivatuzumab Tetraxetan is rữỉN and 
Yttrium Y 90 Clivatuzumab Tetraxetan is USAN.
Yttrium Y 90 Epratummab is USAN.
Yttrium Y 90 Epratuzumab Tetraxetan is USAN.
Yttrium Y 90 Labetuzumab is USAN.
Yttrium Y 90 Labetimimab Tetraxetan is USAN.
Yttrium Y 90 Tacatuzumab is USAN.
Yttrium (^Y) Tacanmimab Teưaxetan is rữỉN and BAN and 
Yttrium Y 90 Tacatuzumab Teơaxetan is ƯSAN.
HALF-UFE. 64.1 hours.

Pnọ/iẮe
Yttrium-90 (*°Y) is a radioactíve isotope of yttrium that 
decays by beta emission (see Radioactìve Decay, p. 2222.1). 
It is the daughter nudide of strontium-90 (^Sr). Yttrium 
(^Y) chỉoride conjugated to ibritũmomab tiuxetan 
(p. 804.3) is used in the treạtment oỉ non-Hodgkin's 
lymphoma (p. 696.3). Conjugates with various other 
monodonal andbodies and compounds are also under 
investigation for malignant neoplasms.

Yttrium-90, in the ỉonn oí a colloidal suspension oỉ 
yttrium silicate (^Y) has been used ỉor instíllation into 
pleuial or peritoneaỉ cavities in the treatment of malỉgnant 
pleural eữusion or malignant asdtes.

Yttrium-90, as either yttrium ãtrate (*°Y) or yttrium 
silicate C°Y), has also been used in the treatment oi arthritic 
conditíons of the knee joint.

Yttríum-90 endosed in glass or resin miaospheres has 
been used for the Iocal treatment of malignant neoplasms oỉ 
the liver.
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Mtẩ Moi ùnagtty 2009; 53: 317-24. w

13. Riax A. etđL CompUcations foflowing radỉoemboliiation with ytniQia 90 
mỉcrospheres: ầ oooprehensỉve Utexacure review. J  Votc ùatry D^l., 
2009; 20:1121-30.

14. Kenneđy As , Salem R. HạdỉoeinboUxatỉon (yttrium-90
for primiuỴ and metasutíc hepaúc maUgnancies. Canar 72010* 16:163Ỉ

Preparatíons
Proprietary Prepqrotions (detaiỉs are gíven in Voỉume B)
Sĩngle uigredMnt Prepcntirioíu. Cz.i Ytrads; Ytaiga; Pr.i Ytrads- 
Hung.: Ytrads; IrL: Ytrads; Yttriga; Israel: Ytrads; ItaL: Ytrads; 
Neth.: Ytrads: Yttriga; PoL: Y tra cú; Yttriga; Pơrt: Ytrads; Yttri- 
ga; Spaùr. Ytraós; Ytưiga; Swửz.: Ytraós; ƠK: Ytraós.
Pharmocopoaiai Ptvparations
ƠSP 36: Ỹttrium Y 90 Ibdtumoniab Tíuxetan Injectíon.

Zỉrconium-89
Cyrkon-8^ Sirkon-89; Tsittoonium-89; Zircônio-á9; ỉbcãiũch
89;. Zirconio-89; Zirconiu; Zirkónium-89; Zirkòniụm49-
UmpkohmAt89..
CAS —  13981-27-6.

HAIP-UPE. 78 hours.

Proỉile
Zirconium-89 (*’Zr) is a radioactive isotope of zứconium 
(p. 2650.3) that emits positrons and gamma rays and decays 
by electron capture. It is used in positron-emission 
tomography (PET; see Radioactive Decay, p. 2222.1) to 
conBrm and quantify tumour uptake of monoclonal 
anđbodies ('immuno-PET).
References.

1. Perk LR» tí  aỉ. p*IsothiocyanatobenzyNdesferríoxamme: a new 
bihinctỉonaỉ chelacé for ỉadle radỉolabeỉỉng oi monodonal andbodles 
with zirconium>89 íor immuno-PET ỉmagỉng. EurJ Nud Med Moi ừnaging 
2010;37:250-9.

2. Vo$jan MJ. tí aL Conjugatíon and radỉoỉabeỉỉng of monodonaỉ 
antibodỉes wỉth drconỉum-89 for PET ímagỉng using the bỉfuncdonal 
cheỉate p-isothiocyaaatobenzYỈ*desỉenioxamine. Nai Protoc 2010; 5: 
739-43.

3. Dijkers EC tí  ai. Biodistribudon of MZr-crastuzumab and PET imaging oỉ 
HER2-posỉtive tesỉons ỉn patỉents wỉth meustatíc breast cancer. Qbt 
Phđrmaeoi Thtr 2010; 87: 586-92.

4. van Dongen GAMS. Vosjan MJWD. hnmimo^positron cmỉsaion 
tomogmphy: sheddỉng lỉght on dỉnicaỉ antíbody therapy. ũ ơ u x r  Biother 
Radiữphàm 2010; 25: 375-85.

All cross-reíerences reíer to entrics ÌD Volumc A



Sex Hormones and their Modulators 2231

Sex Hormones and their Modulators
The male and ĩemale sex organs, the adrenal cortex, and the 
placenta produce steroidal hoimones that iníluence the 
development and maintenance oỉ structures directly and 
inđirectly assodated with reproductỉon. The secretion of 
these sêx hormoneỉ is cõntrolled by gonadottophic 
hormones oi the anterior lobe oỉ the pituitary gland (and 
in pregnancy, bom the placenta); the secretion of pituitary 
gonadotrophỉc honnones is ỉn tum  inHuenced by the 
hypothalamus and also by the concentration oí drcuỉating 
séx honnones. There are 3 groups oỉ endogenous sex 
honnones, androgens, oestrogens, and progestogens, all oỉ 
which are derived bom the same steroidal precursors. The 
prógestogenỉc honnone, progesterone, is ỉonned bom  
pregnenolone, and both of these oompđtmds may be 
converted to androgen precuisors su ch as androstenedione. 
Androstenedỉone is converted to the androgenic hormone 
testostérone by hydroxysteroid dehydiogenases. Oestro- 
genic hormones are synthesised bom andiostenedione (and 
also bom  testostérone) by the action of aromatase.

Hgure I (below) shows the basic steroidal skeleton 
structure.

Figure 1. Steroidal skeleton.

Testosterone is the main androgenic honnone ỉonned 
ỉn the interstitial (Leydig) cells oí the testes. A small 
proportìon oỉ drculating testosterone is also derived bom 
the metabolism oỉ less potent androgens secreted by the 
adrenal cortex and ovaiies. In many taiget dssues 
testosterone is then converted to the more active 
dihydrotestosterone by Sa-reductase. Some testosterone 
also undergoes periphẽral conversion to oestradioL

Testosterone Controls the development and maintenance 
oỉ the male sex oigans and the male secondary sex 
characteristics. It also produces systemk anabolic eHects, 
su ch as increased retention oỉ nitrogen. caldum. sodium. 
potasãom, chloride, and phosphate. This leads to an 
increase in water retention and bone grovvth. The skin 
becomes more vascular and less íatty and erythropoiesis is 
increased.

Numerous derivatives oỉ testosterone have been 
developed. ADcyỉation at the 17a positìon results in 
deiivatíves that are orally active, but assodateđ with a risk 
oỉ hepatotoxidty (see Table 1, belovv). EsteriỀcation oỉ the 
17P-hydroxyl group increases lipid solubility and iỉ used to 
prepare long-acứng intramuscular preparations (e.g. testo- 
sterone enantate). Removal of the 19-methyl group is 
reported to improve the anabolic to androgenic ratio (e.g. 
nandrolone). The derivatives also vary in theb plasma 
protein binding affinity, and degree of conversion to 
dihydrotestosterone and aromaric conversion to oestrogen. 
Numerous other structural modihcaóons have been made.

Oestxadỉol is the most actíve of the naturally occurríng 
oestrogens íonned bom androgen precursors in the ovarian 
íollides oỉ premenopausal vromen. In men and post- 
menopausal women (and to an insigniãcant extern in 
premenopausaỉ women) oestrogens are also ỉormed in 
adipose dssue bom adrenal androgens.

Oestrogens control the devdopment and maintenance oỉ 
the ỉemaỉe sex organs, secondary sex characteiistics, and 
mammary glands as well as certain íunctions oỉ the uterus 
and its accessory organs (particularly the proliĩeiatíon of the 
endometrium. the development of the dedđua, and the 
cydỉc changes in the cervix and vagina). Large amounts of 
oestradỉol are alsò ỉonned in the placenta; in la te piegnancy, 
this increases the spontaneous actỉvity of the uterine musde

Table ỉ. 17a-AIkylaỉed testosterone derivatives
Danazoỉ Norethandroloae
Etìiylestrenol Oxandrolone
Fluoxymesten>ne Oxymetholone
Methandienone Stanozolol
Methyltestosterone

'and its response to oxytodc drugs. The. additional actívity oỉ 
progesterone is essentiaỉ ỉor the complete bỉologỉcal 
íunctỉon oí the temale sex organs. Oestrogens also have 
some direct eSects on metabolic processes, uidudỉng those 
affecting bone mass, Ilpids, carbohydrates, and proteins.

Many oestrogens are used therapeutically. Ethinyl 
substitutỉon at the C17 poãtion has led to the dévelopment 
of synthetic oestrogens su ch as ethinyỉestradỉol and 
mestĩanoi, which have greatly improved pòtency and oral 
activity. Oral acđvity oỉ natural oestrogens iỉ improved by 
esteriỄcadon (e.g. estradiol valerate) or by conjugation (e:g. 
estrone sulíate). Esteribcation also increases solubility in 
lipid vehides -and is used to prepare long-acting 
intramuscular preparations.

Several nonsteroidal oestrogens, induding chlorotriani- 
sene, dienestrol, and diethylstíìbesưol, have also been used.

Progesterone is the main honnone secreted by the 
coipus luteum. It acts on the endometrium by conveiting 
the proliỉeiative phase inducéd by oestrogen to a secretory 
phase thereby preparing the uterus to recdve the ỉertilised 
ovum. Progesterone has a catabolic acúon and causes a 
slỉght rise m basaỉ body temperature during the searetorỵ 
pháse of menstruatiori. During pregnancỹ the placentă 
produces laige quantíties oỉ progesterone, which suppresses 
uterine motiỉity and is responsible íor the íurther 
development oỉ the breasts.

Progestogens (gestagens, progestagens, progestins) are 
synthedc compounds with actions similar to those of 
progesterone. They are dther progesterone derivatives or 
19-nortestosteronẽ analogues. The 19-nortestosterone 
analogues (such as norethisterone and norgestrel) possess 
some androgenic acdvity, but some nevver norgestrd 
derivatíves (desogestrel gẽstodene, and norgestimate) have 
little androgenic activity. The progesterone deiivatíves 
dydrogesterõne, hydroxyprogesterõne, and medroxy- 
progesterone are less androgenic than the 19-nortestoster- 
one analogues. The progesterone derivatives chlormadi- 
none, and particularly cyproterone. have anti-androgenic 
activity.

The piindpal natural and synthetic sex honnones 
covered in this chapter are thus:
• androgens and anabolic steroỉds. typibed by testo- 

sterone (p. 2305.1)
• oestrogens, typihed by estradiol (p. 2271.1)
• progestogens, typihed by progesterone (p. 2300.2) 
Other telated substances also described in this chapter are:
• drugs with mainly w eak androgenic properties such as 

danazol and gestrinone
• drugs that combine oestrogenỉc and progestogenic 

propertìes su ch as tibolone
• drugs with mainly anti-androgenic properties indud- 

ing the progesterone derivative cyproterone acetate. 
Those antí-androgens used prindpally in the hormonal 
treatment oí prostate cancer are covered in the 
Antineoplastícs chapten they indude the nonsteroidal 
drugs bicaiutamide (p. 749.1), Outamide (p. 798.2), and 
nilutamide (p. 836.2). The nonsteroidal 5 a -reductase 
inhibitors dnasteride (p. 2358.3) and dutasteride 
(p. 2357.2) and the plant extract saw palmetto 
(p. 2363.3), used in the treatment of benign prostatic 
hyperplasia, are covered in the Urological Drugs chapter

• drugs with mainly antl-oestrogenic properúes. These 
indude the nonsteroidal anti-oestrogens domilene and 
cydoíenil. Those anti-oestrogens used prindpally in the 
honnonal ưeatment of breast cancer are covered in the 
Anúneoplasiics chapten they indude the oesưogen 
receptor antagonists tamoxiỉen (p. 860.2) and toremi- 
ỉene (p. 873.3), and varìous aromatase inhibitors such as 
ỉormestane (p. 799.2) and anastrozo!e (p. 742.1)

• sdectlve oestrogen receptor modulators, su ch as 
ormdoxiíene and raloxiỉene. that have agonist and 
antagonỉst eSects in diỉierent dssues

• gonăd-regulating borm ones (see p. 2251.2 íor more 
detail) indude endogenous and recombinant torms 0f 
luteinising and lollide-stũnulating hormones, and theứ 
releasing hormone gonadorelin and its analogues.

The therapeutic applications oí sex hormones and related 
substances are broađ and cover many órcumstances vvhere 
honnonaỉ manipulation iỉ desứable. Major applications are 
the use of oestrogens and progestogens for contraceptìon 
(p. 2232.3) and for the alỉeviation oí menopausal 
symptoms (p. 2245.1). A physiological applicatíon is the 
use of sex hoimones or gonad-regulatíng hormones in the 
management oỉ delaỹed puberty  (p. 2252.1) and 
hypogonadism (p. 2252.3). Other dinical applications 
indude the management oỉ benign prostatỉc hyperplasia 
(p. 2347.1), endometriosis (p. 2264.1), gynaecomastia 
(p. 2264.3), hbsutism  (p. 2262.1). iníertm ty (p. 2253.1),

m astalgia (p. 2265.1), menorrhagia (p. 2300.3), and 
premenstrual syndrom e (p. 2272.3). Hormonal manip- 
ulatìon also has an important role in the treatment oí 
m aHgnant  neoplasms oỉ the breast (p. 702.1), prostatẽ 
(p. 712.3), and eũdometiỉum (p. 704.3)7

Hormonal Contraceptives

Types o f  C o n ta c e p tỉv e
Hormonal contraceptìves are currently only available ỉor 
women althougb preparations for men are beìng evaluated. 
Oral hormonal contraceptives for women are divided into 2 
main types: 'combined' (containing an oestrogen and a 
progestogen) and 'progestogen-onlỹ'. Parenteraữ prepara- 
tions have also be en developed and indude subcutaneous 
implantỉ and depot intramuscular injections. Progestogen- 
releasing intra-uteiine devices and a combined hotmonaỉ 
contraceptíve vaginaỉ ring are available. A combined 
hotmonãl transdennal patdi has also been developed.

Parenteraỉ progestogen-only contraceptives provide 
reliable supprẽssíõn oĩ ovulation by sũppressing the 
necessary mid-cyde surge of luteinisũig honnone. How- 
ever, the low doses in progestogen-only oral contracepdves 
do not suppress it reỉiably in all cydes. Contraceptive 
eỉhcacy is instead achieved by thickening the cervical 
mucus so that it is not readily penetrated by sperm, and by 
preventing proUỉeration of the endometrium sò that it 
remains unỉavourable íor implantation oỉ any ỉertilỉsed ova. 
Intra-uterine progestogen-only devices act similaily; the 
physical presence of the System in the uterus may aỉso 
contributẽ tò overall contracepnve efficacy.

Oestrogens inhibit ovulation by suppressing the mid- 
cyde rdẽase oỉ íoDide-stimulating hôrmoner They act 
synergístícaỉly with progestogens in combined oral 
contraceptives to provide regular and consỉstent suppression 
oí ovulatìon.

Oral preparatíons are also avaílable for emergency 
conlraceptìon after unprotected coitns; they prevent 
implantation of any lertilỉsed ova.

U ses a n d  A d m in ỉstra tio n

The main use of hormonal conưaceptives is for 
contraception, but combined oral contraceptíves are also 
commonly used in menstrual disorders such as đysmenorr- 
hoea (p. 8.2). premenstrual syndrome (p. 2272.3), and 
menorrhagia (p. 2300.3), parúcularly tvhere contraception 
is also requữed. Combined orai contraceptives are also used 
in polycystic ovary syndrome (p. 2253.3) and TumeTs 
syndrome (p. 2254.3), and may be used in endomeniosis 
(p. 2264.1); those containing non-androgenic progestogens 
may be used in acne (p. 2232.3) and hirsutism (p. 2262.1).

Combined oral contraceptives containing both an 
oesưogen and a progestogen are the most eữective type of 
oral contraceptive for general use. The synthetic ethinyl 
derivative ethinylestradiol is the oestrogen typically used, 
although mestranol or estradiol valerate may be íound in 
some preparations. The progestogenic component is usually 
a 19-nortestosterone derivative such as desogestrel, 
etynodiol diacetate, gestodene, levonorgesơel, lynesơenol 
norethisterone, norethisterone acetate. norgestimate, or 
norgestreL Other progestogenic compounds in use include 
chlotmadinonẽ acetate. dienogest, drospirenone, and 
nomegesơol acetate. Preparatìons may be monophasic 
(containing a Bxed dose oỉ oestrogen and progestogen), or 
muìứphasic (when the dose oỉ progestogen, or both the 
progestogen and oestrogen. are varied through the cyde). 
Mulúphasic preparations are designed to mimic more 
dosely the pattem oỉ endogenous hormone secretion and 
may provide better cyde control than monophasic 
preparations. More rarely, sequentiãl preparations are used, 
vvhich contain an oestrogen alone for part oí the cyde. Most 
combined oral contraceptìves are taken íor 21 days followed 
by an interval oi 7 days tvhen menstrual bleeđing will occur. 
Some preparations indude 21 actỉve tablets plus 7 ineit 
tablets to remove the need for counting days ('every day* 
preparations). Variations on this 28-day cyde indude 22 
daýs of active tablets followed by a 6-dãy interval íor 
bleeding. and 24 days of active tablets ỉollovved by a 4-day 
interval. Long- or extended-cyde preparatíons are also 
available; some preparadons may be takẽn continuously for 
84 days, íollovved by 7 days of inert tablets or a lower dose of 
oestrogen alone (such as ethinylestradiol lOmicrograms).

The Symbol t  denotes a preparaúon no longer actively marketed
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More recently, a prcparation containing actìve tablets to be 
taken every day tvithout any tablet-bee interval has been 
introduced. The oestrogen content of most preparations is 
currently ethinylestradiol 20 to 40 micrograms daily; in 
some preparadons a lower dose of 15 micrograms is used 
and in others up to 50 micrograniỉ is available (even higher 
doses were oíten íormerly used). A íormulatìon containing 
the lowest dose of oestrogen compatible vvith good cyde 
control should be chosen, considering the following:
• lơw-!trength preparatíons (ethinylestradiol 20 micr- 

ograms) are tnost appropriate for vtromen with risk 
íactors for cardiovascular disease (see under Precautions, 
p. 2241.2), provided a combined oial contraceptive ís 
considered othervvise suitable

• ítandard-stttngứi preparations (ethinylesưadiol 30 or 
35micrograms or mestranol 50 micrograms if mono- 
phasic or ethinylestradiol 30 to 40 micrognuns ư phased) 
are appropriate tor most other vvotnen

• high-ítrength preparations (ethinylestradiol 50micr- 
ograms) are generally used onỉy in drcumstances 
where bioavailabílity of the oesưogen is reduced, such as 
concomitant use of some enzyme-indudng drugs (see 
Interactỉons, p. 2242.3)

Of the progestogens used in combined oral conưaccptives, 
desogesưel. drospirenone, and gestodene may be useíul tor 
women who have adverse eílects, such as aõie, headache.

. dcpression, weight gain, breast symptoms, or breakthrough 
bleeding. vvith other progestogens. However, desogesưel 
and gestodene ha ve been assodated vvith an increased risk 
of venous thromboembolism (see p. 2238.1), and 
drospirenone should not be used in vvomen at risk of 
hyperkalaemia.

When fữst s tarting combined oral contracepdves, ư the 
Srst tablet is taken on the Brst day of the menstrual cyde 
(the first day of bleeding) addidonal contraceptíve 
precaudons are unnecessary. If the first tablet is taken on 
the íourth day of the cyde or later, additional contraceptíve 
precautions should be undertaken for 7 days (or 14 days íor 
'every day' preparatíons in case the inert tablets are 
inadvertently ta ken first). ff amenorrhoea is present and 
pregnancy has been exduded, combined oral contraceptìves 
may be started on any day, but addidonal precauóons 
should be used for the first 7 days. In the case of abortíon or 
miscarriage combined oral contraceptíves should be started 
on the same day. In tvomen not breast leeding, they may be 
started 3 vveeks postpartum, but additional contraceptive 
precautions should be taken for the Hrst 7 days ư the 
combined oral conưaceptíve is staned later than 3 weeks 
postpartum; progestogen-only contraceptìves are preíerred 
in breast-Ieeding vvomen (see under Precautions, 
p. 2241.1).

When changing to a combined preparadon containing a 
diữerent progestogen, the netv preparatíon should be 
started on the day after the last actíve tablet ot the old 
preparatíon. II a tablet-ừee interval is taken then extra 
contraceprive precautíons are necessary for the first 7 days 
of the nevv preparation. In the case of 'every day' 
preparations, to allow for the íact that the inert tablets may 
inadveitendy be taken first extra contraceptíve precautíons 
are necessary during the first 14 days. Metículous regularity 
of dosage is essential and contraceptíve protectìon may be 
lost ư a dose is not taken at the proper time or is missed, 
espeđaily if the missed dose ìỉ at the beginning or end of a 
cyde.

If a tablet is missed the risk oi pregnancy is greatest 
when this happens at the beginning or at the end of a cyde, 
which Iengthens the tablet-free interval. Over time, advice 
for deaỉing with missed tabletỉ has changed and varies 
betvveen countríes and preparatíons. In 2004, VVHO issued 
recommendatíons based on how many combined oral 
contracepdve tablets have been missed and vvhen.
• If 1 or 2 tablets containing 30 or 35 micrograms oỉ 

ethinylestradiol (or 1 tablet of 20micrograms) have been 
missed at any time, the most recent missed tablet should 
be taken as soon as possible, and the rest of the course 
should be taken as normah no additíonal conưaceptíve 
protection or emergency contracepdon is needed. This 
advice also applies if a new course of tablets has been 
started 1 or 2 days late ỉor 30- or 35-microgram tablets, or 
1 day late for 20-microgram tablets.

• If 3 or more tablets containing 30 or 35 micrograms of 
ethinylestradiol (or 2 or more tablets 0£ 20 miorograms) 
have been mũsed at any tíme, the most recent missed 
tablet should be taken as soon as possible, and the rest of 
the course should be taken as norinal; the vvoman should 
also use condoms or abỉtain bom intercourse until she 
has taken actíve tablets for 7 days in a row. This advice 
also applies ư a new course of tablets has been started 3 or 
more days late for 30- or 35-tnicrogram tablets, or 2 or 
more days late for 20-microgram tablets. In addidon, 
emergency contraceptíon should be considered if the 
tablets were missed in the first week of the course and 
she had unprotected intercourse during the tablet-íree 
interval or in the íirst vveek. If the tablets were missed in 
the third week of the course, then the tablet-íree interval

(or the 7 inert tablets) should be omitted and the next
course oí tablets started immediately aíter the last.

If the woman has missed more than 1 tablet, she can take 
the first missed tablet and then either contínue taking the 
rest oỉ the missed tablets or discard them to stay on 
schedule. Depending on when she reaỉises that she has 
missed a tablet, she may take 2 tablets on the same day or 
even at the same tíme.

For extended-cyde preparatíons, licensed produCT 
iníormadon gives similar advice regardỉng missed tablets 
(or starting a course late), in that the course shouỉd be 
resumed as soon aỉ possible. ư 1 tablet has been missed, 
addidonal conưaceptìon is not needed, but if 2 or more 
tablets have been missed, additìonal contracepdon should 
be used untìl 7 days oi actìve tablets have been taken.

Similarly, extra contrareptíve measures may be needed 
during, and aíter recovery hom. vomiting or diarrhoea. 
WHO tecommends that if the vvoman vomits vvithin 2 hours 
aíter taking a tablet, she should take another tablet. II there 
is severe vomiting or dianhoea for more than 24 hours she 
should continue taking the course if she can, and ư it 
continues for 2 or more days she should folIow the advice 
for missed tablets.

Licensed produa iníormation for some multiphasic 
sequential preparations may offer advỉce regarding 
addinonal contraceptive precautions that ditíers hom 
these general recommendations.

Progestogen-only oral contraceptives are suitable for 
women when an oestrogen component is contra-indicated. 
They are taken concinuously, usually startlng on day one 
of the menstrual cyde, with no interval during menstrual 
bleeding. They are assodated with a higher íailure ra te than 
the combined preparadons. Regularity in taking the doses is 
even more important with this type ol preparation; 
contraceptive efficacy is reduced if a dose is delayed by more 
than 3 hours (a delay of up to 12 hours is acceptable íor 
desogestrel). Commonly used progestogens indude the 19- 
nonestosterone derivarives etynodiol diacetate, levonor- 
gestrel or norgesơel, and norethisterone.

When changing hom a combined oral conơaceptive 
preparation to an oral progestogen-only contraceptive. the 
new tablets should be started ímmedỉately with no tablet- 
free interval (or, in the case of 'every day" preparanons, 
omitting the inert tablets).

If a missed tablet is delayed by more than 3 hours (or 12 
hours for desogestrel), it should be taken as soon as possible 
and the next tablet taken at the correct tíme. Although some 
UK licensed product information suggests that additional 
contracepdve methods should be used for the next 7 or 14 
days. depending on the product, WHO suggests that extra 
contraceptíon is only required ỉor the next 2 days. 
Emergency contraceptìon should be considered u unpro- 
tected intercourse has occuired beỉore 2 hirther tablets have 
been taken correcdy. Additìonal contracepdve methods 
may also be needed during, and after recovery bom. 
vomitìng or diarrhoea, and VVHO gives the same advice as 
that for combined oral contraceptíves described above.

Progestogens are also usẽd alone as parenteral 
contraceptlves and provide a very high level of 
contraceptíve efficacy. They are usually given within the 
Brst 5 days of the menstrual cyde. Injectable contraceptíves 
are usually used to provide short-term protectìon for several 
months or are used in women unable to use other methodỉ. 
Medroxyprogesterone acetate iỉ given by intramuscular or 
subcutaneous injectíon as a long-actíng depot preparatíon 
to provide conưacepdon (or at least 12 vveeks. Norethi- 
sterone enantate is used similarỉy by intramuscular 
injection to provide protectíon for up to 8 weeks. 
Levonorgesữel is used in the fòrm of a ỉubcutaneous 
implant providing contraceptíon ỉor up to 5 years. A 
coatraceptíve implant containing etonogestrel, eílectíve tor 
3 years, is also available. A combined parenteral 
connaceptíve containing the oestrogen estradiol dpíonate 
with medroxyprogesterone acetate, and given monthly by 
intramuscular injectíon, has been developed.

Intra-uteríne contraceptíve devices that release 
levonorgestrel can provide connaceptíon for 3 or 5 years, 
dependỉng on the device. They are usually insened vvithin 7 
days of the onset oỉ menstruatíon, or immediately after ũrst 
trimester ternũnatíon of pregnancy. To reduce the risk of 
uterine períoraúon, insertíon postpartum or aíter second 
trimester terminatìon should be delayed for at least 6 vveekỉ, 
and until the uterus is fully involuted. A contraceptíve 
vagỉnal ring, which releaseỉ ethinylestradiol and etono- 
gestreL is retained in the vagina for 3 weeks; it is then 
removed lor a one-week interval aíter vvhich a new ling is 
inserted.

A conưaceptíve transdennaỉ patch. vvhich releases 
ethinylestradiol and norelgestromin, has been developed. A 
new patch is applied each week for 3 weeks, followed by a 
one-week patch-ừee intervaL ư  the patch becomes partly or 
completely detached, or there is a delay in its applicatíon. 
contraceptive efficacy can be reduced or lost.
• If the patch has been detached for less than 24 hours, it

should be re-applied ư it is stílỉ ỉuíddendy adhesive, or

replaced with a new patch; no additìonal contraceptíve 
method is needed and the following patch should be 
applied on the usual day. If it has been detached for 24 
hiõurs or more, a new 4-week cyde should be started and 
a new patch applied; additional contraceptíve precau- 
tíons should be taken for the first 7 days.

• ữ  applicatíon of the Srst patch of a new cyde is delayed 
after the patch-bee interval, it should be applied as soon 
as remembered and this day used as the first day oỉ the 
new cyde; additíonal contraceptìve precaudons should 
be used for 7 days, and if unproteaed intercourse has 
occurred during the patch-hee interval then the 
posábility of fertílũatìon should be consideied.

• vvhen the patch is changed in the middle oỉ the cyde 
(week 2 and 3), if there is a delay of up to 48 hours the 
nevv patch should be applied immediately, with the next 
patch applied on the usual day; no addỉtíonal 
contraceptíve precaudon is needed. ư the delay is mote 
than 48 hours, the new patch should be applied and a 
new 4-week cyde staned; additíonal contraceptíve 
precaudons should be taken for 7 days.

• If there is a delay in removing the third patch, beíore the 
patch-Iree interval, it sltould be removed as soon as 
possible and the next cyde started on the usual day; no 
addidonai contraception is required.

Postcoital horm onal contraceptives (emergency 
contracepdon) should be taken vvithin 72 hours after 
unprotected intercourse to be most eữectìve (for details see 
Emergency Conưacepdon, p. 2233.2). A single oral dose of 
levonorgestrel 1.5 mg may be given vvithin 72 hours of 
intercourse, or it may be given as a dose of 750micrograms 
vvithin 72 hours of intercourse followed by a second dose 12 
hours later. An altemarive preparatíon available for such 
use consists of tablets each containing ethinylestradỉol 
50 micrograms and levonorgestrel 250 micrograms. Tvvo 
tablets should be taken vvithin 72 hours and a hirther 2 
tablets 12 houn later. UK licensed product inỉonnadon íor 
levonorgesttel-only preparations suggests that ư vomiting 
occurs vvithin 3 houn of any dose it can be repeated. 
However, WHO considers that 2 hours is probably suỉGdent 
for hormone absorprion and that no action i$ needed if 
vomiting occurs aíter thiỉ time. VVHO also considers that 
combined hormonal preparations are more likely to cause 
nausea and vonũting. and that the use oí an andemetíc may 
be considered belore repeating a dose. The eSicacy oi 
postcoital emergency contracepáon may be reduced in 
vvomen who are being treated with enzyme-indudng drugs, 
and a higher dose of levonorgestrel has been suggested (see 
Interactions, p. 2242.3).
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Acne. Oral connaceptives have been shovvn to be effec- 
tive1-2 in redudng inHammatory and non-inllanunatory 
lesions in women vvith acne (p. 1682.2) who require 
conơaception, probably by a multííaaotial action on cir- 
culatỉng androgens. Studies have used combinationỉ ot 
ethinylestradiol with various progestogens; a systematic 
revievv2 considered that combinations with chlotmadinone 
acetate or cyproterone acetate were more eílective than 
those with levonorgesưel but noted that this was based 
on limited evidence. Combination preparations based on 
cyproterone acetate, that also have a contraceptive eửect, 
arẽ generally reserved for the management of moderatẹ to 
severe acne in women with signs oi hyperandrogenism 
(seealsop. 2261.3).

1. Huber J, Walch K. Tm iing acnc «rlth oral contracepdves: ose of lower 
doses. Contracepúon 2006; 73:23-9.

2. Arowọjohi AO, tt ềl. Combined oraỉ comraceptive piỉỉs for trẹatment Oỉ 
acne. Availabie ỉn The Cođirane Daubase of Systematíc Revievvs; Issue
7. Chkhester John WUcy; 2012 (accessed 19/12/13).

Coniraceprion. Contraception is used for íerdlity control
a n d  some methods h a v e  a d d id o n a l n o n -c o n tra c e p tìv e
health benehts. There are many regular methods induding 
periodic abstúience (natural ỉamily planning), male and 
ỉemale barrier methods, ỉntra-uterìne devices (iups)' 
female hormonal contraceptives, and íemale or male sten-
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lisatìon. In addition, female honnonal contracepdves and 
copper IUDs aie available ỉor emergency (postcoital) 
contraceptíon. The metbods used íor conưaceptíve pur- 
poses can be grouped Into three categoiỉes: thosẽ ứiat pte- 
vent ovulation, those that prevent iertílisatíon oỉ the 
ovum. and those that prevent implantation of the fertillsed 
ovum. None of the available contraceptive methods are 
eSective once implantation oỉ a íertilised ovum has 
occurred, Le. they aie not abordíadents.

A large numbêr oi iactors win inlluence the choice of 
contraceptlve method. Those reladng to the woman induđe 
age (and thereỉore likely íertíHty), parỉty, medical disorders, 
dsk oỉ sexually transmitted diseásẽs, smoking status, breast 
ĩeedỉng, and cultuial and rcligious considerations. Those 
relating to the method indude its iailụre rate, reversibility, 
ease oỉ use, mecbaniỉm oỉ actíon. adverse eSects, and 
non-contraceptìve benehts.

The most reliable reversible methods ỉor contraception 
aie those for whidi there can be no 'User' lailure sudỉ as 
progestogm inịeetioni and ànplants, and progestogen or copper 
ừttra-uterũu devica (IUDs). When used periectly, these 
methods have reported íailure rates of bettveen 0.05 and 
0.6% durỉng the Srst year oỉ use; higher rates had be en 
reported with older IUDs. The duradon of actíon oỉ the 
various progestogen lnjecũons is up to 2 or 3 months, 
whereas progestogen implants and prõgestogen IUDs can be 
eữectịve íor 1 to 5 years, depending on the preparation. 
These long-acting progestogen preparadons thicken cervical 
mucus, so prevendng sperm penetration. and suppress the 
endometrium, so preventing implantation. In additỉon, they 
suppress ovulation; the degree o{ suppression is completẽ 
for injectable preparatìons, about 50% ỉor implants. and low 
ÍOT the progestogen IUDs. Copper IUDs were traditionaHy 
thought to act by preventing hnplantation, but it is now 
thought that the biochemical changes vvhich they produce 
in the uterus also prevem lertilisation. They are eHective 
and have a prolonged acdon (up to 5 or 10 years). There is 
an. increased risk oỉ pelvic iníection in the 20 days aíter 
insertỉon oí an IUD, but the lisk is the same as non-ĨUD 
users thereaỉter. An IUD must not be used in vvomen with a 
cunent sexually transnritted iníection or pelvic inílamm- 
atory disease, but it may be conádered in those who are no 
longer at risk aỉter an iníection has been treated. For women 
at mcreased rỉsk oi ìníection, prophylactic antibacterial 
therapy may be glven beỉore IUD insertion ư screening test 
resuỉts are not yet available. In the past. it was 
recommended that IUDs were not suitable for nulliparous 
women because oi a risk oi impaíred /ertiliry aher removal. 
Hovvever, thỉs may have been biased by other lactors sucb as 
the increased risk oỉ sexually transmitted inỉection 
assodated with sexual behaviour in younger women. 
NuUíparity alone is thereỉore no longer consỉdered a 
contra-indication to IUD use, and indeed some IUDs have 
be en designed speáĐcally for this group of women. 
Although IUDs are eBective at preventing pregnancy, in the 
uncommon event oỉ IUD íailure. the risk of ectopic 
pregnahcy is inaeased and can occur in 6 to 8% of these 
pregnandes.

Oỉ methods subject to 'user' ỉailure, combincd OTtd 
amtroceptim are the most eãective. They have a reported 

. íailure rate during the Brst year of 0.3% ií used perỉectly, 
but 8% in rypical practỉce. Theừ prindpal mechanism of 
action is to prevent ovulation, and they also decrease the 
chances of feitỉlisation and implantation. Combined oral 
contracepứves oữer the non-contraceptive advantages of 
avoidance oỉ dysmenorrhoea, premenstrual tension, and 
iron-defidency anaemia, and in the long-term they protect 
against endometrial and ovarian cancer. Hovvever, they do 
not proted against sexually transmined diseases. they are 
unsuìtabie for older vromen who smoke, and long-term use 
carries a slight increased risk of breast cancer. Other ỉorms of 
combined contraceptive whiđ) have becn developed 
recently include monthly inịeaion, vaginaỉ ring, and 
ũransdermal patch.

Progestogm-ontỷ ơral amtraeeptivts are considered to have a 
slightly higher íailure ra te than that for combined 
prepaiations because oỉ the need lor more accurate dosage 
túning. A 0.9% ỉailure ra te bas been given ỈO I the ŨISI year 
oíuse ư  taken correctiy. but in practice ỉailure rates of up to 
10% have been reported. Pailure rates are lower in women 
taking these contraceptives durìng breast íeeding, as breast 
ỉeedíng ítselí provides additional contraception (see aỉso 
Natural Pamily Pỉanning Methods. below). Regularity in 
taking them is essentìah a dose should not be delayed for 
morethan 3 hours (up to 12 hours for desogesưel). They aa  
mainly to decrease the chance oí íertilisation and 
implantation since they prevent ovulation in only 14 to 
50% oi cydes, although desogestreỉ is said to reliably inhibit 
ovulation. They are usehil for vvomen who are breast 
íeeding, for those who srooke and are more than 35 years oi 
age, and ư  medical conditions contra-indicate the use oí 
ơestrogens.

Barrier metíĩodí. indudỉng both male and íemale 
condoms. vaginal sponges containing spermidde. and 
diaphiagms and cervical caps used with spermidde. act as a

mechanical barrier to prevent ỉertỉlisatỉon. and inactivate 
spenn. Barrier methods decrease the risk oỉ sexually 
transmined diseases and a shiỉt towards theữ use has 
occurred since the emergence oi HTV iníection in pardcular. 
Hovvever, barrier methods are not as eổective in preventing 
conception as honnonal contraception and IUDs. Even 
ỵvhen used conectly, iailiire rates in the ũist year of use vary 
bom 2% for the male condom, to 6% for the dỉaphragm 
wỉth spermỉdde, to 20% for the vaginal sponge in parõus 
vromen. Spẹrmiddes, su ch as nonotdnol 9, may be ũsed as 
ỉoam, cream, ielly, dissoỉvable Vaginaỉ tahlets or pessaries, OT 
as a spermidde-containing polyvinyl alcohol film placẹd 
over the cervix. Hovvever, they are generally considered 
rdatively ỉneSective výhen used as the sole method of 
contraception, and such use is not recommended.

Natural famiĩy planning methods such as periodỉc 
absdnence using the calendar, temperature, cervical 
mucus ('Billings') or sympto-thermal methods require 
high motivation to leam and practice eữectìvely. However, 
they may be the only acceptable method to sõme people. 
More rẽcently, dailỹ meãsurement oỉ urine hõrmõne 
concentradons has been used as a predictor oỉ the tíming oỉ 
ovulatỉon and hence the risk of becoming pregnant; on 
'unsaíe' days abstinence or barrier methods are required. 
Tradidonal methods su ch as withdrawal (coitus interruptus) 
are widely used ÚI some areas, but are considered relatívely 
ineffecdve. The lactational amenorĩhoea method oỉ 
contraception can be used during brcast íeeding íor up tõ 
6 months after childbirth. For it to be an eSective 
contracepdve method, breast ỉeedỉng must start immedi- 
ately aỉter bừth. the inỉant must be ỉully or nearìy hilly 
breast-íed. ỉeedings must be no more than .4 to 6 hours 
apart and menstniadon must not have restarted. When 
carried out consistently and correctly, this method has a 
láiỉure rate oí 0.9% in the Orst 6 months.

Various other methods oi contraception are under 
investigation induding the use oi the antiprogestogen 
miỉepristone. selective sex-hormone receptor modulators. 
and contraceptive vacdnes. There has also been some 
ỉnvestigation oỉ male contraception. Weekly intramus- 
cular injection of high-dose testosterone or nanđroỉone to 
prođuce azoospermia has be en invesdgated with some 
success, but development of an oral contraceptìve dosage 
form for males has been slow. Use of a progestogen with 
testosterone is being studied, as is the use of implants of 
synthetic androgens su ch as trestolone (7-a-methyl-19- 
nortestosterone; MENT).

The available irreversible methods oỉ contraception are 
surgical male or íemale sterílừatiơn. The use of mepaaine ỉor 
non-surgical ỉemale sterílisation has been attempted but has 
proved extremely controversial.
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Emergency controception. Emergency contraception 
(postcoital contiacepdon) can be used aíter unprotected 
intercourse but beỉore a íerrilised ovum has been 
implanted. Methods that act aỉter implantatíon are consid- 
ered abortiíadents. The two most commonly used emer- 
gency contraceptives are oral amtraccptives and copper IƯDỉ.

Oral honnonal contraceptíve regimens (the so-caUed 
'moming aher pill') have historicaUy used a preparation 
containing high-dose oestrogen vvith a progestogen. taken

withln 72 hours oí inteicourse. and repeated 12 hours later 
(the Yuzperegimen). This preparadon is thought to a ă  by ã 
variety of mechanisms, vvhich may depend on when in die 
menstrual cyde it is used. It may prevent ỉmplantation. 
prevent or delay oyuladon, disrupt ovum transport, and 
âlter coipus luteum hinction. However, levonõrgestrel 
aione (without an oestrogen) is now widely recommended 
as an èmergency contncéptive. A large YVHO muMcenõẽ 
study íound that levonõrgestrel 750micrograms alone 
within 72 hours 0 í  intercourse and repeated aher 12 hours 
was more eữective than the Yuzpe regũnen and bẽtter 
tolerated.* Both reghnens weie mtwt eSectíve when ídven 
within 24 hours oỉ intercourse.^1 A small observadonal 
study3 o{ the Yuzpe method usedbetween 72 and 120 hõurs 
aỉter unprotected intercouise reported a trend towards 
decrease in efficacy. A íurther large study4 by WHO iound 
that ỉor up to 120 hours aiter intercourse, a single dose of 
levonorgètrel 1.5 mg was as eữecdve ás two doses oi 
750 mlcrograms gi ven 12 houis apart with a pregnancy tate 
of about 1.5%.

EíOcacy rates vary between smdies, but the Yuzpe 
method hãs been shotvn to reduce the risk of pregnancy by 
about 75% and levonorgestrel by about 89%.* Based õn Its 
greater efficacy and better tolerability. levonorgestrẽl is nõw 
generally recommended as the hormonal emergency 
contracepdve oỉ choice that can be oãered up to 120 
hours after intercouise.5'*

Copper, but not progestogen, IUDs can be inseited up to 
120 houxs after ũnprotected tatercourse for postcoital 
contraceptlon. They have a ỉallure rate oỉ no more than 1 % 
when used for emergency contraceptíon.* Thus, when 
efficacy is a prioilty the IUD is the emergency contracepdve 
method of choice.

The antíprogesugen núỉepristone is under invesdgadon as 
an emergency contnceptíve. Its actíon appears to depend 
on inhibỉtíng ovulatíon or. ư ovulation has occurred. 
preventíng implantadon. MUepristone also appeaxs to be at 
ieast as eữécdve as levonorgestrel but it can delay the õnset 
of subsequent menstmatíon. vvhich might cause anxiety in 
some vvomen.10'11 Another drug with andprogestogen 
eSects, the progesterone receptõr modulatôr ulỉpnstal 
acetatẹ, may be at least as eữectíve as levonorgestreL'113 It 
can be used up to 120 houis aher intercourse, but it is yet to 
become established ỉor emergency contraceptíon.
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MaGgnant neopiasms. The prophylactìc use of oral 
contraceptíves may protea against ovarian cancer in 
women with mutatíons at the BRCA1 or BRCA2 genes, 
but must be balanced against the risk oỉ breast cancer in 
these women (see Ovary, under Cardnogeniđty, 
p. 2236.1).

A d v e r s e  Effects

Many reports have been pnbhshed of adverse eữects 
assodated with the use of combined oral contraceptlves. 
The da ta have mosdy been gained retrospecdvely and oỉten 
involve older prepaiatíons Cữntaỉning higher doses ot 
oestrogen and prõgestogen than are used cuưendy. A 
similarspectrum of adverse eSects has also be en reported for
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combined hormonal contracepúves admmistered transđer- 
mally and vaginally.

There may be gascrointestìnal adverse e£fects such as 
nausea or vonúting, chloasma (melasma) and other skin or 
hair changes, headache, vvater retention, weight gain, 
breast tenderness, and changes in Iibido.

Menstrual irreguỉarities su ch as spotting, breakrhrough 
bleeding, or amenorrhoea can occur during treatment. 
These eữects may resuỉt bom tíie relatíve balance of 
oestrogenic and progestogenic eĩíects oỉ pardcular Products 
and theừ inddence may be reduced by changing to a 
điHerent product. For example, early or mid-cycle spotting 
or absence oỉ wúhdrawal bleeding may require a 
preparatíon vvỉth a greater oestrogen to progestogen ratío 
or Iess progestogen as in multiphasic preparations.

Intoĩerance to contact lenses has bẽen reported and 
Vision may deteriorate in myopic patỉents. Some patients 
may develop depression and otber mental changes. 
Preparations containing a progestogen with androgenic 
properties such as levonorgestrel or norgestrel may be 
assodated with íncreased oiliness of the skin and acne. 
Conversely, acne may be ứnproved with progestogens such 
as norgestimate or desogestrel.

There is an increased risk of cardiovascular disease and 
assoáated monality related, at least in part. to the oestrogen 
content of combined oral contraceptives. The inddence of 
cardiovascular adverse eílects is probably less vvith the 
newer lower-dose preparatìons than with the older higher- 
dose preparations. Increased mortality hom myocardial 
infarction is much greater vvith increased age and in 
dgarette smokers. although some evidence suggests that 
healthy tvornen aged over 35 years who do not smoke are 
not at increased risk. Other cisk íactors indude a ỉamily 
history of anerial disease, diabetes mellitus, hypettension, 
obesity, and migraine. Thrombosis may be more common 
vvhen íactor V Leiden is present or in patients with blood 
groups A, B, or AB. Spedhc risk lactors íor venous 
thromboembotism indude varicose veins, long-term 
únmobilisation. obesity. and a ỉamily history of venous 
thromboembolism. Recent evidence bas also indicated that 
the risk of venous thromboembolism varies according to the 
progestogen component oỉ combined oral contraceptives; a 
higher inddence has been assodated with desogestrel and 
gestodene than with levonorgesữel, norethisterone. and 
etynodiol. For hirther discussion see Venous Thromboem- 
bolism, p. 2238.1.

Combined oral contraceptives may cause hypertension 
and there may be reduced glucose tolerance and changes in 
lipid metabolism. Liver ỉunction can be impaired, although 
jaundice is rare. There appears to be a marked increase 
(though the inddence is still very lovv) in the relative risk of 
benign liver tumours. Malignant liver tumouts have also 
been rcported.

Combined oral contraceptíves are reported to slighdy 
increase the risk of cervical cancer (although other lactors 
may be involved) and breast cancer, but to protect against 
ovarian cancer and endometrial cancer. For ỉurther 
discussion. see Cardnogenidty, below.

As vvith combined oral contraceptives, progestogen- 
only contraceptíves may cause nausea, vomiting, 
headache, breast discomỉort. depression, slrin disordets, 
and vveight gain. Menstrual irregularities su ch as amenor- 
rhoea, breakthrough bleedỉng, spotting, and menorrhagia 
are more common with progestogen-only contraceptìves, 
and are particularly common with parenteral preparations. 
Ovarian cysts are also common in women using 
progestogcn-only contraceptỉves, since they do not prevent 
ovulation in aỉl cydes and may delay lollicular atresia. These 
enlarged íollides usually disappear spontaneously, but are 
sometimes assodated with pelvic pain or dyspareunia. 
Available progestogen-only contraceptíves carry less risk of 
thromboembolic and cardiovascular disease than combined 
oral contraceptíves.

Carcinogeniõty. Concem has oíten been expressed as to 
vvhether the use of hormonal contraceprives by nonnally 
healthy women may either cause or increase the risk of 
developing malignant neoplasms. To investigate any possí- 
ble link between such use and cancer, two main types of 
study have been used by epidemiologists, namely the pro- 
spective study and the case-conưol study. Many lactors 
have made dired comparison of results diíhcuỉt and such 
ỉactors indude the type and composition of oral 
conttaceptive used (vvhich has changed over the years), 
the age of the patient. the age at vvhich use fữst began. 
and the sexual and obstetric hìỉtory of the patient. Overall 
the evidence indicates that combined oral contraceptives 
in ỉact exert a protective efíect against the developmẽnt of 
endometrial and ovarian cardnotna. Hovvever. there is a 
small increase in risk of breast cancer during use and for 
10 yean aíter disconónuatìon. In addition. there does 
appear to be a slight risk of cervical cancer with the pro- 
longed use of combined oral contraceptives and a negligi- 
ble risk of liver cancer. For hirther details conceming the 
eSects on individual organs, see the íollovving sections. It

should be noted that even where the relative rìsk has 
been shovvn to be substantially increased this will not 
translate into many nevv cases oỉ a rare cancer, and this 
contributes to the difficulties of assessing dinical rele- 
vance.

In the long-term Oxíord Family Planning Assodadon 
contraceptive study, the benehcial eiỉects of oral 
contraceptives on the uterus and ovary vvere calcuỉated to 
oumeigh the adverse ellect on the cervix.1 This large cohort 
study aỉso ỉound no increased rlsk ot breast cancer although 
the data could not exdude a small increase in risk with 
current use that dedỉned aỉter stopping. Long-term foIlow- 
up oí the prospectìve Royal Colỉege of General Practitioners' 
study has íound no overall increased risk oi cancer.1 It is also 
worthy of note that two large prospective cohort studies 
(the Nurses' Health Study and the Royal College of General 
Practitioners' study) íound no evidence of a dưference in 
overall mortality berneen women who had used oral 
contraceptives and those who had noL1-4 Some general 
revievvs on hormonal contraceptives and cancer are dted 
belovv.5'9
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BREASĨ. Many epidemiological studies have been published 
on the potential link between hormonal contracepcives 
and breast cancer. Most of these data relate to combined 
oral contraceptives, vvhich are the most widely used 
foim. The breast cancer risk bom use of these 
contraceptives vvill require morútoring for some time to 
come as the first users of oral contraceptives conónue to 
age, and because of the changing pattems of use.

Early studỉes hom the 1980s variously Cailed to show any 
signihcant increase in risk oỉ breast cancer in vvomen who 
had ever used honnonal contraceptives compared vvith 
those who had never done so,1*4 or shovved an increase in 
risk.5 or identiSed a risk in spedữc sub-groups of users.4"12 
Potendal idenõBed risk íaCTors, for vvhlch much of the 
evidence was conHicting, induded current use,10 duraúon 
of use,7,11 age at flrst use,4 duradon of use beíore a flrst íull- 
term pregnancy.7-* nulliparity,’ high-dose preparations,11 
and ỉamily history oi breast cancer.12 It was also reported 
that use of oraỉ contraceptives might lead to an accelerated 
presentatioa of breast cancer,15 or an increased risk of 
invasive cancer.4

In response to these studies, the UK CSM.14 the FDA in 
the USA,15 and the Intematíonal Committee for Research in 
Reproduction14 issued advice that the available evidence dỉd 
not requữe a change in presaibing practice. This advice has 
not been subsequently changed, although patíents should 
be úưormed of the possible small increase in risk of breast 
cancer, vvhich has to be vveighed against established beneăts 
of therapy.17

A Collaboraúve Group on Hormonal Faaors in Breast 
Cancer was set up to re-analyse all the vvorldvvíde 
epidetmological evidence on breast cancer rísk and 
honnonal contraceptìves. The group identi&ed individual 
da ta on 53 297 vvomen with breast cancer. and 100 239 
conưols (vvomen vvithout breast cancer) hom 54 studíes, 
and publisbed a snmmary oỉ their ũndings,1* and a ỉurther 
detailed review.1* They reported that vvomen currently 
using oral contracepnves have a slight increase in the 
relativeriskofbreastcancer(1.24; 95% conhdence intervals 
1.15 to 1.33), and that this risk decreases aíter stopping use, 
and is no longer signiGcant alter 10 or more years. There 
vvas a weak ơend tovvaids an increase in risk vvith inaeasing 
duraúon oi use. Thus. it appears that the risk of breast 
cancer
• increases soon aíter ũrst exposure
• does not increase vtith duration oí exposure
• retums to normal 10 years after cessation ol exposure.11 
Revievvs20-21 of major studies published betvveen 1990 and 
2000, induding that oi the Collaborative Group, have aiso 
indicated that, in general. there is some excess breast cancer 
risk in current or recent users of oral contraceptives, but that

excess risk does not persist ỉn the long term after cessation o( 
oral contraceptive use, regardless oỉ duration of use.

The Collaborative Group ỉound that cancers diagnosedin 
those who had ever used hormonal contraceptỉves wère 
dinicaUy less advanced than in those who had never done 
so.ls Purther iníonnation is required on whether this ui 
related to earlỉer diagnosis or a biological effea oi the 
hormones. ỉn addỉtion, data on breast cancer mortality are 
required.

When analysed by age at Ịữỉt use, the rìsk was largest in 
those vvomen vvho started use as teenagers. Because oĩthe 
ưend tovvards earlier use, furtber review of long-tenn data 
ìs required.11 The most important risk ỉactor is, however the 
age at which womat dừcantinue the contraceptive; the greater 
the age at stopping, the more breast cancers are diagnosed.17

Data bom the collaborative group suggested that there 
was no diỉỉerence in risk with parity when comparing 
nulliparous women, parous vvomen who began use oỉ oráỉ 
contraceptives beỉore their flrst dũld, and parous women 
who began use of oral contracepúves after the birth of their 
first chlld.18 However, a later meta-analysisa  reported 
higher rìsks in parous vvomen, particularly those who used 
oral contraceptìves for 4 or more years beíore first lull-tenn 
pregnancy.

Lơw-dose oral contraceptives were not assodated with a 
decreased risk oi breast cancer.1* When preparations were 
grouped according to oesơogen dose (< 50 micrograms, 
50 micrograms. and >50micrograms), there was, if any- 
thing, a decrease in breast cancer risk with increasing dose 
among women who had stopped use 10 or more years 
beỉore, largely due to a reducúon in breast cancer risk in 
those vvho had used the highest dose preparations.

The Collaborative Group's analysis did not note any 
dìííerence in risk according to Ịamily hừtory.** Hovvever, a 
subsequent cohort study ỉound an increased risk of breast 
cancer among vvomen with a suông lamily history of the 
disease who used earlier íorm ulations of oraỉ 
contraceptives.23 Another cohort study24 provided support 
for the Collaborative Group's hndings, reportúig no 
statistical diHerence in the rísk with oral contraceptive use 
in vvomen with a léưnily hlstory of breast cancer; there was 
actually a trend tovvards a reduction in risk of breast cancer 
with long-term use. Women carrying mutatíons in the 
BRCA1 or BRCA2 genes are at inaeased risk oỉ developing 
breast cancen any additional risk bom oral contraceptives is 
oí particular concem because these women may be 
encouraged to take them to reduce theữ risk oỉ ovarian 
cancer (see Ovary, p. 2236.1). However, results bomstudỉes 
in knovvn carriers of these mutations have been mixed. A 
modest increase in the risk of breast cancer in BRCA1 
carriers has been reported with ever use of oral 
contraceptìves,2’ but another study24 íound a reduced risk 
in carriers who used current preparadons containing lower 
oestrogen dosẹs than those available beíore 1975. Purther 
study is needed in these women.

There are far fewer data on risk of breast cancer with 
progestogen-only contraceptives, which are less 
hequently used than combined preparatìons.

A WHO study published in 1991 indicated that, overall, 
depot medroxyprõgesterone acetate did not mcrease the risk 
of breast cancer (relative rìsk compared with never users 
1.21; 95% conãdence intervals 0.96 to 1.53) and that risk 
did not increase with duraúon of use.77 However, there 
appeared to be a slight ìnaease in risk wìthìn the first 4 
yeare of use, espedally in women under 35 years of age. 
These Bndings agreed with those oỉ a smaller study2* in
vvhìch w om cn w h o  h ad  uscd depot m edroxyprogesteroiie
acetate for 2 years or longer beĩore the agẽ of 25 had a 
relatìve risk of 4.6. Pooled analysis of these 2 studles 
indicated that current or recent use was the key íactor.”  The 
relative risk of breast cancer in vvomen who had used 
medroxyprogesterone acetate in the Last 5 yeais was 2.0, 
and there was no increased risk in women who had ceased 
use more than 5 years previously, regardless oi their 
duratíon of use. Another small study30 reported no increase 
in risk overall in women who had ever used medroxy- 
progesterone acetate; there was an increase for current use 
in the subgroup of women aged 35 to 44 (relative risk 2.3), 
but this vvas no longer the case 4 years after stopping.

The Collaborative Group on Hormonal Factoìs in Breast 
Cancer reported that thẽre vvas some evidence of an 
ũicreased risk of breast cancer for use of oral or injectable 
progestogens in the previous 5 years (relatìve risk 1.17), and 
no risk 10 or more years after stopping use.1* These Ạndings 
were broadly similar to those íor combined preparations. As 
for combíned preparations, the most important laaor 1S the 
agtatdừcontìnuaúon. Forvvomen whostopby age 30ahe*7 
years use oỉ a progestogen-oniy preparation there wouldbe 
an estimated increase from 44 to 46 or 47 cases pgf j°  ̂  
compared with those who have never used a honnonai 
contraceptive. For 5 years use stopping by age 40 there 
vvould be an estimated increase bom 160 to 170 cases 
diagnosed in the lollovving 10 years.17
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CERVDC It i$ oỉten considered dưficult to carry out saúsỉac- 
tory epidemiological stuđies on the relationship betvveen 
hormonal conưaceptives and cervical cancer because oỉ 
the many knovra vanables tbat can inUuence the develop- 
ment of this type of neoplasm. For exampỉe, sexual activ- 
ity per se. and multiple sexual partners (both of the 
woman and her paitner) increase the risk. while the use 
oỉ other non-hormonal barrier methods of contraception 
may oSer some protection against cervical neoplasia. 
Neveitheless, there have be en some suggestions that the 
use of oral contraceptives may be assodated with an 
increased risk.

Two UK cohort smdies &om the Ỉ980s reveaỉed an 
increased risk oỉ cervical cancer in women receiving oral 
contraceptives that was shovvn to increase with increasing 
duratìon of use.1J

In 1992, WHO revieweds these cohort da ta. and data 
ỉrom 18 case-controlled studies camed out up to 1990. They 
conduded that use oi oial contraceptíyes for more than 5 
years was assodated with a modest increase in the relative 
risk oi cervical squamous cell cardnoma (in the order oí 1.3 
to 1.8). Adđitional potentíal lỉsk faaors induded recent or 
current use and high oestrogen dose. Of known lisk ỉactois 
for cervical canoer, women with muỉtiple sexual partners, 
genital inlection. or high parity had enhanced risks 
assodated with oral contraceptives.3 A later analysis4 of 24 
studies came to sũnilar condusions. Snding a relative risk oi 
1.90 (95% conhdence interval 1.69 to 2.13) for current use 
oi 5 OT more years. Also, therisk had retumed to notmal by 
10 ormore yean aỉter stopping honnonal contraceptive use.

Most cervical cancers are squamous cell cardnomas, but 
it has been proposed that oral contraceptive use might be a 
particular risk íaaor ỉor the rarer adenocardnoma of the 
cervix. the inddence oỉ which has risen ỉn younger women. 
Reviewing studies up to 1990, WHO condudèd that data 
were insuffldent to draw firm condusions on Unks betvbeen 
oral conttaceptives and the ilỉk oi cervical adenocardno- 
ma.J A case-contioQed study hom 1994 ỉound an increased 
risk oỉ adenocardnoma of the cervix in users oỉ oral 
contraceptlves.’ Any use oi oraỉ contraceptíves was 
assodated with an appnndmate doubling of riỉk, and use 
ỉor more than 12 yeais was assodated with a relative risk4.4 
times greater than that in women who never used an oral 
contraceptive. In 1996, a VVHO study reported that the 
strength oí the relationship seen for cervical adenocardno- 
mas and adenosquamous carcinomas and oral 
contraceptives was about the same as that íor invasive 
squamous cell cervical cardnomas.6

Human papillomavirus (HFV) has a role in the aetiology 
of cervỉcal cancen women who are HFV posidve and using 
oral contraceptỉves may be at increased risk oỉ cervical 
neoplasm.7-* A pooled analysis of 8 case-control studies in 
vvomen who tested positive for HPV DNA suggested risk of 
invasive squamous cervical cancer or cardnoma m situ was 
increased about threelold in those who used oral 
contraceptives ỉor 5 years or more.’ A larger systematic 
review,10 which also induded these 8 studies, íound the 
increased risk for HFV positìve women to be broadly similar 
to that for all vvomen.

Data on the risk oi cervical cancer with progestogen- 
only contraceptives are Iimited. WHO have investigated 
any posdble link between the use of medroxyprogesteione 
acetate as a long-acting injectable contraceptíve and cervical 
neoplasia. Analysis shovued a small non-significant eỉevated 
riỉk (1.11; 95% conhdence interval 0.9 to 1.29), and no 
dear assoứaúoa with duratíon oí use.11 A later case-control 
study12 íound no signỉhcant assodation between injectable 
progestogen conoaceptives and invasive cervical cancer 
risk. A subsequent analysiĩ* of data hom 10 ỉtudies ỉound a 
slightly raised riỉk of 1.22 (95% conhdence interval 1.01 to 
1.46) ỉor vvomen using a progestogen-only injectable 
contracepdve for 5 or more yeais, with no dear eữect of 
time since last use.
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ENDOMemiUM. It has been shown that combined oral 
contraceptives decrease the risk oỉ endometrial canccr. 
WHO analysed data hom case-conưol and cohort studỉes 
published up to I990,1 induding data hom the Iaige Can- 
cer and Steroid Hormone Study (CASH) in the USA,2 and 
reported that there was a highly signihcant trend oỉ 
decreasing risk of endometrial cancer with increasing 
duratìon of use o( combined oral contraceptives. The 
reductíon in risk was estimated to be 20% aíter 1 year and 
50% aíter 4 yean of nse.‘ The protective ehect was seen 
for endomenial cancer with and without squamous ele- 
ments,1-2 and was ỉound to persist for at least 15 yeais 
aher cessation of use.2 More recent studies with longer 
term follow-up have indicated that the protection persists 
for at least 20 years.M Fuither ỉolỉow-up iỉ required to 
detennine the true duration oỉ protection; da ta hom one 
study’ suggested that the reduction in risk was more pro- 
nounced in vuomen who had stopped contraceptive use 
more than 25 years beíore, but another stuđy4 suggested 
that any protective efiect may no longer be present 30 
years aher stopping combined oral contraceptive use.

The results oí the WHO Collaborative Study on Neoplasia 
and Steioid Contraceptives suggested that protection may 
be greater vvith preparations containing high-dose

progestogen.* Hovpever, another stuđy ỉound that risk oỉ 
endometrlaỉ. cancet was unreiated to ptogestogen potency 
oỉ the oxal contraceptive, ahhough thh study adso repoitẽd 
no protective eSect for less than 5 yeais oỉ use.7 Purther 
analysis oỉ the CASH study data* ỉound that although 
prepãratìons containỉng high and low doses oỉ progestogen 
hađ a sũnilar protecdve eĂea overall, it was gréảtest ỈOT 
high-dose progestogen prepaiatíons in women vvùh â 
higher BML

Unopposed menopausal oestrogen replacement therapy 
is lmown to increase the lỉsk oỉ endometrial cancer (see 
p. 2247.3), and there ỉs some evidence9*7 that it redũces the 
protecdve effect of previous oral contraception.

There are ỉimỉted da ta 0 0  the eữect o i progestogen- 
only contraceptivei on the lisk o i endometrial cancer 
although they would be expected to be protective. Resũlts 
hom the WHO CoQaboiatỉve Study’ suggẽst that depot 
medroxyprogesterone aceute reduced the lisk oỉ ẽndõ- 
metrial cãncẽn the esdmated relatỉve risk in usen -ívas 0.21 
However, many of the vromen in this study received 
supplemental oẽstrogen to control menstiual irregĩdaiỉty 
and were thereíore technically taking a form oỉ combừied 
therapy.10 There was some ẽvidencé that the prõtectìve 
eữea of medroxyprogesterone acetate was grcătẽr in 
women who had not received oestrogen,10 although this 
remains to be proven.
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CASTKữNỈESTHAl TRACĨ. A Unk betvveen ỉeroale sex hor- 
mones and the risk oỉ colorectal cancer has be en postu- 
lated. Epidemiological studies ha ve varíously shovrn a pos- 
sible increased lisk of rectal cancer,1 a possible decreased 
risk of colorectal cancer2 in vvomen ever having used oral 
contraceptíves, and no assodation- betvveen past oral 
contraceptive use and colorectal cancer.3 A meta-analysis 4 
which induded these 3 studies. ỉound a reduction in the 
risk of colorectal cancer íor women who had ever used 
oral conoaceptives. Duration of use was not related to risk 
ieductỊon, bũt the eữect was aỊỊiarently stronger for 
recent contraceptive use although this was based on lim- 
ited data. Subsequent studies have produced similar 
results. A reduction in risk has been assodated vvith evẽr 
use oỉ otal contracẹptives in one report,5 vvhile others 
have íound no eữect statistically but a trend towards pro- 
tection with current or recent use.6-7 (See also under 
Hoimone-Replacement Therapy, p. 2248.1.)
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U V B L The use of combined oral contraceptíves has 
been rarely assodated vvith Bver tumouis, both benign 
(hepatic adenomas and ỉocal nodular hypeiplasia)1 and 
maỉignam (hepatoceUular caidnoma).u

Early studies o th e p a từ  adenom a found that risk increased 
vvith the duration oỉ use of oral contraceptives, and 
appeared to be higher in women who had used preparations 
with a high oestrogen contenL1 There are also case reports 
oỉ adenõma that has regressed aher stopping õral 
contraceptìve use.5 Hovvever, a study4 in the 1990s ỉound 
no increase in lìsk assodated with contraceptive use and 
the authors conádered that lower doses of oestrogens might 
explain the dlherent hndings. The assodation between oral 
contraceptìve use and Ịo ca l nodutar hyperpỉasia  has also been
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studied. One case-control srudy4 íound a slỉght increase in 
risk assoáated with use for 10 years or more. Another study5 
that followed a series oi patients for abouc 2 years aíter 
diagnosis ỉound no correlatíon between oral contraceptive 
use and lesion size or number, and no increase in lesion size 
in those patìents who continued to use hormonal 
contracepdõn.

Hepatocellular carãnamas are assodated with hepatitis B, 
and are relatívely common in countries where this is 
endemic but rare elsewhere. Case-control studies in 
populations at high risk for hepatocellular cardnoma 
suggest that the use oí oral contraceptives does not 
signihcandy affect the risk. although long-term data are 
scanty.4-7 Hovvever, survival after curative ơeatment is 
better in women than men, and a retrospective study hom 
Hong Kong has suggested that thú may be assodated with a 
history oi oral contraceptìve use.‘ In contrast, case-control 
studies in countries where the prevalence oi hepatítỉs B is 
low ha ve shown an increased risk of hepatocellular 
cardnoma among users of oral contraceptìves, particularly 
after long-term use (reviewed by WHO‘ and La Vecchia19). 
However, because the malignancy is so rare, this increased 
risk may be negligible.2 For example, there has been no 
increase in mortallty hom liver cancer in young women in 
the UK since the introduction and use of oral 
conưaceptives.10 Similar findings have been reported for 
the USA and Svveden.11

There are Umited data spedAcally on progestogen-only 
contraceptives. Results hom a WHO study12 provided no 
evidence that use of medroxyprogesterone acetate as a long- 
acting injectable contraceptive altered the risk of developing 
liver cancer but the povver of the study to detea small 
alterations in risk was Iovv.
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OVARY. There is convindng evidence that combined oral 
contraceptives reduce the risk of ovarian cancer,1-2 possi- 
bly as a hmctíon oí their inhibidon of ovulation. Relative 
risks for ovarian cancer have variously been reported as
0.4 to 0.8 in those who have ever used oral 
contraceptives, and decrease with increasing duration of 
use. There is evidence that there may be a delay of several 
years beíore the protectíve effea becomes apparent.3 but 
that it persịsts for as long as 20 or 30 years aher cessation 
of use.3'5 The protective effect has been noted for both 
malignant and borderline malignant tumours4 and for 
each of the major hiỉtological subtypes of epithelial 
ovarian cancer, although there have been conHicting da ta 
for mudnous tumours.5

It has been suggested that nevver lower-dose oesưogen 
preparations may be slightly less protective than higher- 
dose preparations.7 The relative risk for use of high-dose 
preparatìons was 0.68, and for low-dose preparations was
0.81, but it was noted that this diữerence could have 
occuưed by chance. A later study4 reported that risk 
reduction was not aỉỉected by oral contraceptive (ormula- 
tion. In contrast another study4 íound a greater risk 
reduction assodated with low-dose contraceptives than 
older high-dose preparations (odds ratio of 0.24 versus
0.70). The authors speculated that the accompanying 
changes in progestogen content might have played a role. 
This vvas examined using the data hom the Cancer and 
Steroid Hormone (CASH) study, which suggested that 
higher progestogen potency provided greater risk reduction 
than lõwer progestogen potency, regardless of oesưogen 
dose.’ Andiogenidty of the progestogen does not appear to 
iníluence the protective effect of combined oral 
contraceptives.10

A systematic revievv11 oí 45 studỉes conỉũmed many of 
these Qndings, showing an overall relative risk of ovarian 
cancer of 0.73 (95% conhdence interval 0.70 to 0.76) 
assodated with ever use of oral contraceptives. Risk

declỉned with increasing duration of use, and although the 
beneũts Tvere attenuated over time aher stopping use, the 
risk of ovarian cancer was still signiBcantly reduced 30 or 
more years aher conũraceptíve use had hnished. Results also 
suggested that changes in íormulation over tũne had not 
signiBcantly aSected risk reduction.

The protective eữect against ovarian cancer may ha ve 
ãgnihcant implications for public health. There have be en 
substantial dedines in ova dan cancer inddence and 
mortality in younger women in countries vvhere oral 
contraceptives have become widely used; it is estimated that 
3000 to 5000 cases (and consequently 2000 to 3000 deaths) 
are avoided each year in Europe; ãmilar numbers are 
quoted in North America.12 The number of cancers 
prevented each year is also likely to increase as past users 
age and oral contraceptive use by new users woridwide 
grovvs.11

There are few data on the eữects of progestogen-only 
contraceptỉves on the risk of ovarian cancer. WHO have 
investigated the effect of depot medroxyprogesterone 
acetate on ovarìan cancer, and {ound that it was not 
assodated with either a decrease or increase in risk (relative 
risk 1.07; 95% conBdence interval 0.6 to 1.8).13 This is 
perhaps sutprising since the preparation. like combined oral 
contraceptives, inhibits ovulation.

Women canying mutations in either the BRCA1 or 
BRCA2 gene are at increased risk of ovarian cancer, and the 
effea of oral conơaceptives in these vvomen has been 
evaluated. Although there was no protective eííect in one 
study,14 others have found a risk reductíon vvith 
contraceptive use similar to that reported for 
non-carriers.15' 1* It has been suggested that oral 
conơaceptíves might be used prophylacrically to protect 
against ovarian cancer in vvomen with these mutaóons. but 
this must be considered in the context of their increased risk 
oi breast cancer (see Breast, p. 2234.2). YVomen with 
endometriosũ may also be at increased risk of ovarian 
cancer, and an analysis19 of the pooled data hom 4 studies 
suggested that long-tenn use of oral contraceptives may also 
be protective in this group.
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cancer. N Engl 3 Med 1998; 339: 424-8.
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SHN. Although there have been some suggestions of a pos- 
sible assodation betvveen the use of oral contraceptives 
and the development of maỉignant melanoma1'4 most stu- 
dies, induding analyses oỉ relatìvely large numbers oỉ 
women suííering hom malignant melanoma. íound no 
such assodadon with either current or prior use oỉ oral 
contraceptive preparanons.5-12 A meta-analysis of 18 case- 
control studies conBrmed the lack of assodation.13
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Ectopic pregnancy. Aỉl methods of contracepáon eííec- 
tively reduce the risk of ectopic pregnancy overall by 
redudng the ra te of pregnancy. However, when 
conưaception íails the proportion of pregnandes that are 
eaopic is higher for users of oral and Ịntra-uterine pro- 
gestogen-only contraceptives and levonorgẽstrel 
implants than in the general populaúon.1 There is no 
increase in the proportion of eaopic pregnanáes for meth- 
ods that inhibit ovulation more reliably, such as combined 
oral conưacepdves1 and medroxyprogesterone acetate 
depot injectíon.2

A small number of cases of eaopic pregnancy aher 
tailure of emergency contraception, with both the Yuzpe 
regimen (oesưogen plus progestogen)3 and progestogen- 
only conơaceptìon,4 have been reported. Hovvever. data 
hom dinical studies5 and postmarketing surveillance4 have 
shown that when levonorgestreĩ emergency contracepdon 
does rarely faiL there is no inaease in the chance of ectopic 
pregnancy occurring.

ỉ. Furlong L-A. Bctopic pregnancy rỉsk vrhen comracepdon ỉaiỉs: a review.
3 Reprod sud  2002; 47: 881-5.

2. Borgatta L  tí tứ. Pregnancỉes dỉagnosed during Depo-Provera use. 
Contracrption 2002; 66: 169-72.

3. Nỉelsen CL, Milỉer L  Bctopỉc gestadoa foỉỉowing emergency 
axitnceptỉve pili adminìscmion. Contraceptìon 2000; 62: 275-6.

4. Hamson-Woolrych M. Wooỉỉey J. Progestogen-only emagency 
conữaceptíon and ectopỉc pregnancy. /  Fam Pỉtữtn Reproấ Heaitk Can 
2003; 29(1): 5-6.

5. Trusseỉl 3. tí al. Ectopic pregnaocy íoílowúig use oí progestỉn-only ECPs.
3 Fam Pỉann Reproề Health Can 2003; 29: 249.

6. Gaỉner E  tí ai. Progestogen -only emergency contraceptỉon. 3 Fam Piatot 
Repraề Health Can 2003; 29(2): 60. Correctỉon. ibid.; 159.

Effeds on body-weight. Weight gain has been reported as 
an adverse eữect of combined oral contraceptíves, but 
there is no strong evidence hom dinical studies to confirm 
that they have a signihcant eữect on weight.1-2 However, 
there is some evidence that vveight gain might be asso- 
dated with medroxyprogesterone acetate when given as a 
long-acting injectable contraceptìve. There have been 
reports of both vveight gain3 over 5 years, and no change 
in weighr* over 10 years, in vvomen using medroxyproges- 
terone compared with those using a copper IUD. Studies5-4 
in adolescents using medroxyprogesterone or an oral 
contraceptìve for 12 or 18 months ha ve reported more 
weight gain in those using medroxyprogesterone, and that 
signihcant vveight gain was more likely in those who were 
ovenveight when conưaceptìon was started. The risk oí 
weight gain, however, may be conỉounded by several íàc- 
tors induding age, race, diet, exerdse, and prior 
pregnancy.

For discussion of a possible assodatíon between obeãty 
and oral contraceptive íailure, see Obesity, under 
Precautìons, p. 2241.3.
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5. Man gan SA, tt  al. Ovemeight ĩecns at increased riik tor neigbi gain 
while ustng depot medroxyprogesterone acnate. J  Peàiaư Adolac Gynrcữt 
2002; 15; 79-82.

6. Bonny A£, tì al. Weỉght gain in obese and nonobese adoỉescent gitls 
tnidatlng depoc medioxyprogesterone, oral connaceptive piDs. or no 
hocmonal contracepàve melhod. Arck PĩtHaư Adalac MM 2006; 160:40-
5.

Effeds on carbohydrate metabolism. The potentíal eổects 
of oral contraceptìves on carbohydrate metabolism are oi 
concem because impaữed glucose tolerance. hyperinsulin- 
ísm, and insulin resistance contribute to atherogenesis and 
cardỉovascular disease.1 Early studies suggested thai the 
prevalence of abnormal glucose tolerance in oral 
contraceptìve users was increased hom about 4 to 35 %• 
This decreased glucose tolerance was íound to be rdated 
to oestrogen dose, partìcularly those greater than 7 5 micr- 
ograms daìly, and to the type of progestogen. Marked
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hyperglycaemia has be en assodated with contraceptives 
containing hỉgh doses oỉ oestrogen but is not seen with 
combined oràí contraceptives uséd currently, whldi con- 
tain lower doscs of oestrogen.1 Progestogens have little 
eSect oa gỉucose tolerance, but are assodatẹd with hyper- 
insulinaemỉa. This effect is dose-dependent and levõnor- 
gestrel has the most potent eSect, with desogestreL gesto- 
dene, and nomhisterone repoiteđ to ha ve ỉess eữect.1 
Combined oral contraceptives can also induce tnĩulm 
resistance;1 it is believed that the oestrogen Is responsible 
and that the progestogen modiăes thỉs eữect-’

Despite evidence oỉ these eữects, more recent studles of 
lovver-dose piẹpaiations contaỉning desogestrel, levonor- 
gestrd, or nõrethisteione have íound little or no e&ect on 
various measurements oỉ caibohydiate metabolism,-4'* this 
lack oi cBect has also been con&med in a meta-analysis7 oỉ 
studỉes oỉ honnonal contraceptive use in non-điabetic 
women although ỉt was noted that no strong statement 
could be mađe since ỉew studies compared the sãme types oỉ 
contraceptives and some had large đrop out rates. Alsõ. da ta 
from the Nurses' Health Study indicate that oral 
contraceptive use does not appear to íncrease the risk oỉ 
developing type 2 dỉabetes mellitus.'•,  Hovvever, a ỉtudy in 
the USA oỉ breast-ỉeeding women ol Hispanic origin who 
had recently had gestationál diabetes, suggested that the use 
oỉ progestogen-only, but not combined, contraceptìves was 
assodated with an increased risk of developing type 2 
diabetes meliitus in thỉs group.10

Inịectable progestõgen-only contraceptives have 
beên. repoited in epidemíological ỉtudies to be assodated 
with an ỉncrease in the inddence of type 2 diabetes mellitus. 
Hovvever, tnetabolic studieỉ in lean, non-diabetic women 
have generally ỉound no effect on ghicose concentrations. 
suggesting that obesity or vvtíght gain assodated with 
ỉnjectabỉe progestogen-only conữaceptive use may play a 
rọíẹ.11
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Effeds on the oardioKBCular System. Soon aíter their 
introducdon in the 19601 it became apparent that com- 
bined oral contraceptlves were assoóated with an 
increased iisk of cardiovascular eSectỉ induding tĩyper- 
tertsũm, venous thromboanbolừm, myocardial mfaraion, and 
stroke. Consequently, there are contra-indicationỉ and pre- 
cautỉons relatìng to their use in women with risk tactors 
for cardiovascũlar disease (see under Precautions. 
p. 2241.2).

Changing pattemỉ of use. and a Progressive reduction in 
doses, have meant a continued need to evaluate the risks 
assodated wỉth oral contraceptives.

Current use of Iower-dose combined oral contraceptives 
(less than 50 nũcrogramỉ oesưogen) increases blood 
pressure ỉn many women, and also results in a small but 
signỉScant inareased risk of venous thromboembolism. Any 
increased risk of myocarđial iníarction and stroke is low in 
women aged less than 35 years who do not smoke and who 
do not hăve pre-existíng hypertension. Purther detaũs of 
these adverse eSects are covẽred in the sections below.

The effect of progestogens on the cardiovascular risk 
prohle oỉ oral conữaõépdvẽs has not been established. Some 
of the newer progestogens have been reported to have more 
ỉavoinable eữecă oa plasma lipids (see ESects on Lipids, 
p. 2239.2) and there is some suggestion that they may ha ve 
a lower lisk of myocardial inĩarction, but there are 
insuSdent data to conữrm or reíute this. Horvever, it has 
been reported that desogestrel and gestodene are assodated 
vvlth a Ugher risk oỉ venous thromboembolism than older 
progestogens.

Ă e  Nurses' Health Stuđy ỉound no assodation between 
ever havỉng used oral cõntraceptives and death from 
cardiovascular disease.1 The Royal College of General

Practitioners' study reported an increase in death from 
cerebrovascular dỉsease with current or recent (vvithỉn 10 
yeais) use of oral conưaceptives, but not íor past use 
(greater than 10 yean).2

Some generaỉ reviem arr dted belorv.1*7
1. ColdlgGÁ.nai.Oralconn»ctpdveg»e«ndmoTt«llr)rdmtof 12Ỵteno!
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1. WHO. CartBovaicular dlseaie and neroid hoaaooe amoacepdon. WH0 
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oral conRacepúves a revicw of current dala. Dtuị s*ftìy 2000; 22:361- 
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HYPERTEMSON. In a one-year prospective multicentre study1 
involvmg 704 vvomen under the age of 35 usíng a com- 
bined õral contraceptỉve contaỉning levonorgestrel 
250 micrograms and ethinylestradlol 50micrograms and 
703 vvomen using a non-hormoital intra-uterine 
contraceptive device7 those using the oral contraceptive 
developẽd higher systoBc and diastolỉc blood pressures 
(systolic pressures were 3.6 to 5.0mmHg hỉgher, dỉastolỉc 
pressures were 1.9 to 2.7mmHg higher). Only 4 women 
receiving oral contraceptíves devdoped hypertenãon. A 
similar inaease ÚI blood pressure was noted in a study2 
involving 222 users oỉ combined oral contracepdves con- 
taining 30 mícrograms ethinylestradioL There was a great- 
er ỉncrease in blood pressure for those preparations con- 
taining 250 micrograms levonorgestrel than those 
containing 150micrograms ỉevonorgestreL

More recentiy, dăta hom. the Nurses' Health StudyJ 
showed an increasẹd risk (relative lỉsk 1.8) for the 
development of hypertension in women taldng lower-dosẹ 
combined oral concraceptives. Inaeasing dosesof progesto- 
gen vvere positively assodated wìth hypertension, and the 
lowest risk occuưed in women receiving triphasic 
preparations, which have the lowest total dose of 
progestogen. A UK study4 ỉound a small increase in blood 
pressure of 2.3/1.6mmHg assoõated with the use oỉ 
combined oral contraceptives. In this study, oral progesto- 
gen-only contraceptlves were not assoõated with an 
increase in blood pressure. A more recent revien9 also 
íound no evidence that use of progestogen-only 
contraception ỉor up to 2 to 3 years vvas assodated with 
hỉgh blood pressure. Similariy, depot medroxyprogesterone 
acetate does not raise blood pressure.*

1. WHO Task Force on Oral Conaacepửves. The WHO muhkenoe trial of 
tbe vasopRssv ettects o ỉ comUDed o n ỉ contaceptíves 1: comparison* 
wiứ» IUD. Contraaption 1989; 40: 129-45.

2. Khiw K-T. Peart ws. Bỉood pressiưe and ccmoaceptỉve use. SM J1982; 
285: 403-7.
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483-9.
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MYOCARDtAL ữ̂ PAKCnON. Case-control studies from the 
1970$ and earỉy 1980s revealed an increased risk oỉ acute 
myocardial inlaraion in users oí oral contraceptìves (gen- 
erally of the high-dose type) relative to those never having 
used them.u  Several large cohon ỉtudies have provided 
similar Rndings.5'6 Among current users the reported'°-5 ‘ 
relative risk oí myocardial ìníarction has varied bervveen 
about 1.8 and 6.4, whereas in vvomen having used oral 
contraceptives in the past the reponed1-5 relative risk has 
varied betvveen about 0.8 and 2.5. Women who srrtoke 
while using oral contraceptives are at a greatly increased 
risk,1*7'7 those smoking more than 15 to 25 dgarettes daily 
havtng at least a twentyfold increased risk oí myocardial 
inỉarction compared with non-smoking non-oral 
contraceptive users.1-5

These studies have prindpally been hom the USA or the 
UK. The WHO Collaborative Study oỉ Cardiovascular 
Disease and Steroid Hormone Contraception has reported 
the hndings of an intemational multicentre cáse-connol 
study.' The overall odds ratio for acute myocardial 
iníarction in current users oỉ combinẽđ oral contraceptìves 
was 5.01 in Europe and 4.78 in Aỉrica, Asia. and La tin 
America. This inaease in risk reAected use in women who 
hađ coexistent risk ĩactors suđi as smoking. and who had 
not had their blood pressure checked beỉore use. Thus, 
when the background inddence oỉ acute myocardial 
inỉarction is taken into account use of combineđ oraỉ 
contraceptives in non-smoking women aged less than 35 
years iỉ assodated vvith an excess of 3 per million women- 
yeais. and this is likely to be lovver in those vvomen who

have theừ blood pressure screened betore and during use. 
However. in oldẽr wamen who smoke, the excess rìsk 
assodated wỊth the use oí combined oral contracepđves is 
substantial (400 per million women-years). There was no 
ỉncrease in risk assodated with past use of oral 
contraceptỉves inespeatve of đuratíon ôf use.

There has bẹen interest in the effect o f ' diSerent 
progestogen components on the risk oi myocarđial 
míarction. Limited data from the WHO study* and (rom 
the USA* and the UK‘° suggested no diữerence in dsk 
betrveen desogestreỉ or gestodene compared wỉth levonor- 
gestreL Analyds of European data'ã suggested a reduction in 
rỉsk with gestodene- and desogestrel-contaỉnỉng Products 
compared with other progestogens (0.28; 95% oonBdence 
intervals 0.09 to 0.86). A WHO SdentiỀc Group meetỉng 
conduded that avaHable data dỉd not allow the condusion 
that lỉsk oỉ myocardial ỉnỉarction was related to progestogen 
type.11 •

More recently, da ta on combined oral contraceptives that 
have lower oestrogen doses have revealed at most small and 
non-significant increases in lỉsk oi acute myocardlal 
in/arction assodated with oral contraceptíve use,10-11-15 
although case-control studỉes have suggested that again. 
there may be a greatly increased risk in vvomen who smoke 
more than 20 to 25 dgarettes daily.lfti< However, 
subsequent meta-analyses tnduding these and otber studies 
have conduded that, õveralL there was an ỉncreased risk of 
myocardial ỉníarcdon with current use oỉ lorver-dose 
combined oral contraceptíves (oestrogen less than 50micr- 
ograms). Subgroup analyses of progeĂogen type ỉound that 
there was an increased risk in users oỉ second generation 
contraceptíves (generally containing levonorgestrel) com- 
pared wiĩb non-ũsers; caĩculated odds ratíos were 2.18(1.62 
to 2.94),17 2.17 (1.76 to 2.69).ũ  and 1.85 (1.03 to 3.32).'* 
Hơvvever. the liỉk was not inaeased in useis ot third 
generatíon contraceptìves (generally containing desogesưel 
OI gestodene) compared with non-users.17"1* Clinically, 
although the risk of myocardial iníarctìon may be increased, 
the absolute risk is very Iow m healthy young women who 
do not smoke and do not have cardỉõvascular iisk íactors. 
Despite reassuring da ta ỉor these nevver progestogens 
regarding the lỉsk of myocardial iníarctìon, there is probably 
an increased risk oỉ venous thromboembolism assodated 
with desogestrd or gestodene (see p. 2238.1).
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S7ROKE. Current use of combined oral contraceptlves 
has been assõdated vrith an increased risk oi stroke, with 
most da ta relating to older high-dose oestrogen prepara- 
tions. In general thiỉ assodation has been strongest for 
ischaemic stroke, and relatívely weak íor haemorrhagic 
stroke.1 A Danish study íound that lower-dose oral 
contraceptives (30 to 40micrograms oỉ oestrogen) were 
assotíated with a lovver risk of cerebral thromboembolism 
than preparations containing 50miơograms oestrogen.2
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Data on 2198 cases of Sữoke (haemorrhagic ischaemic, 
and unclassiSed) and 6086 conơols have been reported 
irom the WHO Collaboratìve Study of Cardiovascular 
Disease and Steroid Hormone Contraception.3-4 For all 
strokes combined, odds ratios for the current use of lovver- 
dose (less than 50 micrograms oestrogen) and higher-dose 
preparations were, respectively, 1.41 (95% conhdence 
intervals 0.90 to 2.20) and 2.71 (1.70 to 4.32) in Europe, 
and 1.86 (1.49 to 2.33) and 1.92 (1.48 to 2.50) in Ahica, 
Asia, and La án America. In Europe, it vvas esómated that 
the inddence rate oỉ stroke in women aged 20 to 44 years 
vvas 4.8 per 100000 vvomen-years. and that this was 
increased to 6.7 per 100000 in users of lower-dose 
preparations and 12.9 per 100000 ÚI users of higher-dose 
preparations.3

The risk of haemorrhagic stroke was significant only in 
women aged greater than 35 years, those who had a history 
ol hypeitenãon, and those who were current smokers.3

The overall odds ratio for ischaemic sưoke was 2.99 (1.65 
to 5.40) in Europe and 2.93 (2.15 to 4.00) in Aírica, Asia, 
and La tin America.4 Odds ratios were lower in women aged 
Iess than 35 years. those who did not smoke, those vvith no 
history of hypertension. and those who reported that theừ 
blood pressure had been checked beíore use. Duration of 
current use and past use were unrelated to risk.4 A similar 
overall odds ratio of 2.3 (1.15 to 4.59) has been reported 
hom the UK.3 Similar Rndings ha ve also been published 
from the USA.4 Lower-dose preparations (less than 
50 micrograms oestrogen) were associated with a 
non-signiãcant increase in ischaemic sưoke; the odds ratio 
vvas 1.18 (0.54 to 2.59); a later meta-anaiysis considered the 
association betvveen lower-dose combined oral 
contraceptives and stroke to be tenuous at best, and 
possibly non-existent.7

A meta-analysis* of studies of ischaemic sưoke lound 
that there was an overall increased risk assodated with the 
current use of oral contraceptives. Hovvever, the risk was 
less elevated with lovver oesơogen doses. and in studies that 
conơolled for smoking and hypertension.

As regards the eííect of the type of progestogen on risk of 
stroke, one case-controi study9 reported that there was no 
signincant diherence in risk of ischaemic sưoke betvveen 
lovver-dose oral contraceptives containing second genera- 
tion progestogens and those containing desogestreL gesto- 
dene, or norgestimate. Hovvever, another study10-11 lound 
that Ievonorgesưel- or norgestimate-containing prepara- 
tions were assocìated vvith a higher risk of cerebral 
thrombosis than preparations containing desogestrel or 
gestodene. A re-analysis of the VVHO data led to the cautious 
conđusion that the risk for stroke betvveen second and third 
generation progestogens was similar,12 and this was also 
supported by analysìs of the General Practice Research 
Datãbase13 and a Dutch case-conưol study.14 Meta- 
analyses5,15 also íound no signihcant diHerence betvveen 
progestogen generations in the risk of ischaemic stroke.

Data for progestogen-only contraceptives are 
limited. The Danish study reported no increase ìn cerebral 
thromboembolic attacks in users of oral progestogen-only 
contraceptives; the odds ratio was 0.9 (0.4 to 2.4).2
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VENOUS ĩhiROMBOEMBOUSM. Use of combined oral 
contraceptíves has long been known to be assodated 
with an increased risk of venous thromboembolic events.

particularly deep-vein thromboás and pulmonary embo- 
lìsm. This increased risk applies both to idiopathic events 
and events assodated with surgery or trauma, is limited to 
current users and is probably highest in the first year of 
use. Most early da ta relate to high-dose combined pre- 
parations, and it has been suggested by some studies,1 but 
not Others.2-3 that preparations containlng lower doses oí 
oestrogen may be assodated with a lower risk. More 
recently, reports have identiBed an increased risk of cere- 
bral-vein thrombosis vvith oral contracepdves.4

The WHO CoUaborative Study of Cardiovascular Disease 
and Steroid Hormone Contraception reported data ỉrom 
over 10 tỉmes more cases than any previous study.5 The 
ũicreased risk oỉ idiopathỉc deep-vein thrombosis and/or 
pulmonary embolism assodated with cuưent use of 
combined oral contraceptives was 4.15 (95% conhdence 
intervals 3.09 to 5.57) in Europe and 3.25 (2.59 to 4.08) in 
AHca, Asia, and Latin America. The increased risk was 
apparent vvithin 4 months of starting use, was unalỉeaed by 
duration of use, and had disappeared vvithin 3 months oí 
stopping use. Risk was unaữeaed by age, hypertension. or 
smoking (in contrast to myocardial iníarction, see 
p. 2237.2), but was increased in those vvith a body-mass 
index greater than 25 kg/m2 and in those with a history of 
hypertension of pregnancy. Of preparations concaining 
progestogens of the norethisterone or norgestrel type, risk 
*vas non-signiíicantly less with lower-dose oestrogen than 
with high-dose oestrogen.

The progestogen component has generally been 
considered to be unrelated to thromboembolic events; 
thereíore. it ca me as a surprise when WHO ỉound a higher 
risk in combúied oral contraceptives containing dtsogtstrel or 
gestodent than in those containing older progestogens.3 
These risk data were the subject of a separate report,4 and 
were subsequendy conhrmed by 3 íurther case-conưol 
studies.7'9 The increased risk varied from 4.8 to 9.1 
compared vvith non-users, and vvas found to be 1.5 to 2.6 
times higher than for preparadons containing levonor- 
gesưel or other progestogens. The inddence of venous 
thromboembolic disease has been estímated to be 25 per 
100000 users per year for desogestrel- and gestodene- 
containing Products and 15 per 100000 users per year for 
Products containing lovv-dose oestrogen with other 
progestogens. compared with 5 per 100000 per year for 
non-users. The risk was espedally high in vvomen with the 
Eaaor V Leiden mutation.* who are at increased risk oỉ 
thrombosis. but screening to exdude these vvomen trora 
using oral contraceptìves was not considered necessary.10-11 
Despite much debate about possible bias and coníounding in 
these results,12-13 and the ambiguous or conưadictory results 
of subsequent studies,14-16 many sources seem now to agree 
with the 1997 condusion of a WHO sdentìHc group 
meetíng17 that there is a modesdy increased risk of venous 
thromboembolism assodated with the use of produas 
containing desogesưel or gestodene, compared vrith 
levonorgestrel. The extern of any risk assodated with 
combined Products containing drospircnont has also been 
quesdoneđ. Data ừom a prescripdon event monitoring 
study suggested that it was assodated with a high inddence 
of deep-vein thrombosis and pulmonary embolism.1* but 
the authors acknovvledged potential bias that may have 
aữedcd the result Subsequent large cohort studies19-20 
reported that the risk of venous thromboembolism was 
similar to that for users oỉ other combined oral 
contraceptìves, induding levonorgestrel-containing pre- 
paradons. Products containing cyproterorư are also assodated 
vvith increased tisk (see EKects on the Cardiovascular 
System, under Cyprotèrone Acetate, p. 2262.3).

Regulatory agendes have reacted in dlSerent ways to 
these data. The UK CSM has advised cautìon in prescribing 
of these Products (see Cardiovascular Disease under 
Precautíons, p. 2241.2), as have some other European 
authontíes.

The mechanism behind differences in thrombodc 
potentíal is unknown. but there is evidence that oral 
contraceptìves may increase concentradons oỉ prothrombũi 
and laaor VHL and induce a resistance to the blood's 
natural antícoagulatíon System.11 These eííects may be 
greater vvith Products containing desogesữel and gestodene 
compared with older progestogens.11 Thrombophilias, 
induding ỉaaor V Leiden, hirther increase the nsk of 
thromboembolism hom hormonal contracepdves.21

There has also been some concem about a possible 
increase in cardiovascular risk with a transderm al patch 
that releases ethinylestradiol and norelgestromin, because 
users are exposed to about 60% more totaỉ oestrogen than 
users oỉ an oial contracepdve containing ethinylesưadiol 
35 micrograms (peak serum concentradons are lower but 
steady-state concentratíons are higher). Hovvever, 2 studies 
comparing the patch with a combined oral contracepdve 
(ethinylestradiol plus norgesúmate) came to diữerent 
condusions; one found the risk of venous thromboembo- 
lism to be similar,22 while the other found a twofold inaease 
in risk with the patch.23 Purther study is needed to explain

this discrepancy, and-to determíne whether there is any 
effea on the rỉsks of myocardial iníarctíon and stroke.
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Effects on the ears. In the Royal College of General Practi- 
tíoners' study of oral contraception ỉn the UK1 by 1981 
there had beẽn 13 cases of nevvly occurring otosderosis in 
eadi of the groups of oral contraceptìve users (101 985 
woman-yean) and Controls (146 534 vvoman-years); this 
shovved a non-significant relative risk of 1.29. Although, 
by analogy with pregnancy, ỉt may be ptudent to suppose 
th a t  oral c o n tra c e p tiv e s  could e x a c e rb a te  p re -e x is tin g  oto-
sderosis, the data do not support the view that the condi- 
tìon is assodated with their use. Similarly, the Oxíord 
Family Planning Assodation contraceptive study2 of 
17 032 women íollovved lor up to 26 years lound nọ ạsso- 
dation between oral conttaceptive use and the develop- 
ment of a range of ear diseases, indudỉng otosderosis.
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Effects on the eyes. Analysis of data hom 2 large UK 
cohort studies suggested that oral contraceptive use does 
not increase the risk of eye disease, with the possible 
exception of retinal vascular lesions.1 Retinal vem 
thrombosis has also been reported aher the use of emer- 
gency contraception.2 The patient presented with a 10-day 
history of blurred Vision that started the day aher taking a 
regimen of ethinylestradiol with norgesưel; the condition 
resolved aher 2 months oi treatment with lovv-dose 
aspirin.
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Eítects on tertiIHy. Aiter stopping hormonal contraceptịves 
some patients may develop amenorrhoea, anovulation. 
and iníertílity. This iníertility, hovvever, has been shovvn 
by most studies to be only temporary.

AU cross-reíerences reter to entries in Volume A
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Data bom the Oxỉord Pamily Planning Assodatíon study1 
have indicated that impairment oỉ ỉertUity after oral 
contraeeptives was only very slight and short-Uved in 
women who had previously hạd a baby. In nuIlỊparous 
vvoinen aged 25 to 29 years impainnent oiíertílity vyaĩ more 
pronounệed but the eữect had almost entirely dlsappeared 
aỉter 48 months. In nuniparous women aged 30 to 34 yean 
the duration oỉ impairment vras longer but, again, this was 
not peimanent aỉ by 72 months aỉter stoppicg oral 
cóntraceptìve use the numbers oí women who bad not 
conceived vveie similar to a group who had previoụsly used 
non-hormonal méthods oỉ contraception. In contrast to 
womẽn using intra-uteiine devices, in whom long-tenn use 
was assodated with greater tmpairment of íertility than 
short-term (less than 42 months) use, there appears to be no 
assodatlon between íertility and duratìon oí oral 
contracẹptíve use.* However, a later survey,* although 
concuning that the eỉỉects were transient, did Bnd a 
relationship between duiatỉon oỉ use ot combined oral 
contracepnves and subsequent thne to pregnancy.

Oral progestogen-onỉỹ prepaiations do nọt appear to 
have a signlÁcant eữea  on feitílity.} Smaller studiẽs have 
also indicated th a t injectable progestogen-only 
contracepdves have no long-lasting effects on ĩertUity;1-4 
but it has been suggested that a retum to ovulation occurs 
signlficantiy eariier in ptỉor noiethisterone enantate users 
than Ịn medroxyprogesterone users.5

'Iníertility maý also be related to the presence of pelvic 
inflammtộry dỉsease; ỉor hinher detaỉls cõnceming the role 
oỉ oraỉ ẹoptraceptives in this disorder, see Pelvic InAanun- 
atory DÍsease, p.2240.3.

1. Anonymous. 'PỈD* use appeais lo impalr /ertíỉỉty In a eertaln group oí 
■ oom oL pharm J  19S6; 236: 227.

2. D o llH . a  ũL Retum ol tertUity in nulliparous vromen aher
discondnuatlon of the intrautertne device comparisou with women 
discondmdng ottacr methods of connacepdon. Br J obsttt Gynartnl 2001; 
108:304-14. __  _

ĩ .  Hassan MAM. Kũlick SR. ls prevlouị úse of hormonal coctracepiỉon 
assodated wỉlh a denimcoiml eữect on subsequent ỉecunđỉry? Hum 
Repmd 2004; 19:144-51.

4. Pothdby K. a  ãl. Rttntn oi ovulatlon and lerdlity in women using 
norethisterooe enanthate. ũm tnaptbm  1984; 29:447-55.

5. Garza-FIores J. a  al. Retum to ovulatkm IoQowtn| the use ol tong-iciing 
tnjectable contraceptíves: a ODmpandve stuđy. Cnureprim  1985; 31; 
161-4.

EHeds on the gdbladder. Data from the Royal College oi 
General Practitionen' (RCGP) oral contraception study 
accumulated up to December 1979 revealed no overaii 
increased risk oỉ gallbladder disease in the Iong-teim. 
despite the indications of eariier data and other studies 
relating tọ short-term use.1 Further studies15 have identi- 
Đed an increased risk of gallbladder disease in oral 
contraceptive users under the age oí 30 or 20, respectively. 
A systematíc revỉevv4 also íound that oral contraceptives 
were assodated with a slightly and tranãently increased 
risk of gallbladder disease. However, the results of separate 
studies varìed conáderably and the revieweis highlighted 
several possỉble conỉounding iactors and biases, nonethe- 
less, ít was conduded that newer lower-dose 
contraceptives (less than 50miaograms oỉ oestrogen) 
were lêss likely to cause problems than older Ỉormulationỉ. 
Later data bom the RCGP study showed an increase in 
risk oỉ milđ bepatídỉ during the fim  4 yean of oral 
contraccpửve use. possibly reĐecting gaUỉtone-assotíated 
điolestasis.9 This risk then decreased to less than that seen 
in women who had never used oral contraceptives.

1. Wlngr*ve SJ, Kay CR. Oral comraccpDYes and ganbìadder discasr Royal 
C o ỉỉ^ t of General Practìrioners' oraỉ cCTirracrprioo study. Lanat 1982; 
ỉl: 957-9.

2. Scragg RKR. a  đi. O nl contraceptíves. presnaoqr. and endogenous 
oesưogen ỈD gafl none cHsease—-• case-cõnirõl suidy. BMJ 1984; 28S: 
1795-9

3. 5trum B ỉ .  ít đỉ. Oreỉ contraceprỉves and oiher rỉsk íaaors tor gaììbiadáer 
đỉsease. ơ i*  P h m a a l Tìm  1986: 39: 335-41.

4. ThỊịs c  Knipschfld p. Oraỉ contracepUves and the risk o( gaUUadder 
diséase: a mêta-analysis. Am J h tb ĩk Heatĩh 1993; 83:1 ] 13-20.

s. Hannaỉord PC tt ai. Combined onỉ contnicepnves and Qver đlsease. 
Qmcraapiian 1997; 95:145-51.

Effects on the gastroĩntestind  tract. Several srudies,1’3 epi- 
demiological da ta,4 and a meta-analysis,5 ha ve shovvn a 
vveak assodation between oral cantraceptive use and the 
onset of Crohn's disease or ulcerative colitis. However, the 
suggestion that oral contraceptives have an aetiological 
role in dironic inflammatory bowel disease cannot be 
regarded as established.

The ra te oỉ relapse oỉ Crohn's disease in women taking 
oral contraceptives has also be en studied. Although one 
study4 rẹported an inoeased risk of relapse in vvomen who 
had taken oral contraceptives in the past. both this study 
and another prospectíve cohort study7 ỉound no increase in 
lisk in current useis. These results may have been 
iniluenced by smoking, or changes in oestrogen dose and 
progestogen ẽontem.

Women with inHarninatory bowel disease may be oỉlered 
the same contraceptive choices as other vvomen, although 
oral contraceptive absorptíoa and hence eỉ&cacy, may be

reduced when there is small bovvel involvement or 
malabsoipdon.*

1. Como G, tí  ai. Rhk DÍ bilbnimttoiy bowel đbeaK andbuuble to 
anoldni, on l contncepdon and biaaitleedlni in Ualy: a nadonvride 
<ase-oonnol stuđy. ỉtĩt J  EpùUmiữl 1998; 27:397—404.

2. Sỉđ&a B, tí ai. Bnvironmemal ddc lacton and Crohn's dỉscase: a 
popaladon-based. caK-control snidy In Spain. Uị  lã tr  DU 2001; 11: 
762-7.

1. Garda Rodi(guez lA .a  ãL Rlik (acton for lnOanunatoiy b o n d  dtecue in 
the (enetal popuiadon. Aĩimertí ĩharmacol Thtr 2005; 22: 309-15.

4. Alk M. EpídemiologỴ suppons oral contncepdves as I  risk [actoe in 
Ciohn't dbease. a m 200ữ, 4 6 :14a

ĩ .  Godet TG .tl*L  Meu-analysls 0< the role ot oral contraceptive agents in 
Inllammatoty bonrel dỉxeise. Cm 1991:17:668-71.

6. Hnuner A. ũ  al. Oral comriceptive UK and smolctnị are riík b aa rs  íor 
relapse ỉn Crohn's dbease. GasĩnaĩlĩTnloỊy 1998; l ỉ i  1141-10.

7. Comet J, n  t l  Oral contraceptlve nse and the dlnical coune ol Ctohn’1 
dlir.se: a pmspecdve cohort study. Guí 1999; 45:218-22.

8. Facnhy oi Sexual and Reprodncõve Healthcare CUnlcal ESectivenes 
Dnh. Chnỉcal gtiidance: séxual and reproductlve heahh for indivtduab 
wỉth lnHaminãtoiy bowc] disc.se (tõued Jụne 2009). Available an 
http://www.Hprhe.or8.uk/admin/uploads/CEUGtiidanceIBD09.pdI 
(aceessed 21/09/09)

Effedl on Kpids. Combined oral contraceptives have been 
reported to be assodated vvith an excesĩ risk o{ various 
adverse cardiovascular events (iee p. 2237.1). Because 
other epidemiological evỉđence suggests that the compõsi- 
tion of blood lipids may be one of several íactors involved 
in the aedology of some of these disordets, many vvorkers 
have investigated the biochemical proíiles of women tak- 
ing various lormulations of oral contraceptíves. Results 
have often been conQicting as the net effect is the result of 
OỊ îosing actions of the oestrogen and the progeitogen 
cômponẽnts. and dependỉ on the ratìo betweẽn these. In 
general the oestrogen component increases triglycerídes, 
but decreases low-density lipoprotems, vvhereas- the pro- 
gestogen compónent tends to decrease high-density lipo- 
proteins and increase low-density lipoproteins, particularly 
tf ỉt Is androgenic (19-nortestosterone-derived progesto- 
gens). Newer non androgenic progestogens such as 
desogestrel and gestodene appear to have a less detrimen- 
tal eữea  on serum lipidĩ. Hovvever, the contrìbution oỉ 
theiẹ lipid dianges to the inddence oỉ cardiovascular dis- 
eaie in oral conõaceptive usen iỉ uncertain. In particular, 
contrary to expectationỉ, desogestrel and gestodene appear 
to be assodateđ with a higber risk oí venous thromboem- 
bolism than olđer progestogens (see p. 2238.1).

Some reíerences to the eỉíects of various orãl 
contraceptives on serum Iipid proSles are given beloTV.1*4 

For hirther details conceming the proposed role of the 
various senim lipids and sub&actions in the aedology of 
cardiovascular disease. see Hyperlipidaemias, p. ỉ 248.1.

For reports oỉ pancreatítís secondary to hyperlỉpidaemia 
assodated with the use of combined oral conưaceptíves, see 
p. 2240.2

t. Crook D, Godsland L Satety evaluation oí modem otal contraceptlves: 
eỉíects on lĩpopnxein and catbohydrate melabolism. CantraaptiM 1998; 
57: 189-201. Correction. ìbii.: 420.

2. Knopp RH. a  cl. Comparison oi the lipopiotein. carbohydrate. and 
hemosmtlc eOects oi phasic oral contracepdves containing dcsoịrsưel or 
levonorgestreL Cmtraaptàn 2001; 61:1-11.

1. CraH-lviétsen s. Tonstad s. Use ot progestogen-only conưaceptives/ 
medicnions and Dpid parameters in svõmẽn agẽ 40 to 42 yeats: tcsults o( 
a population-based ctoss-secdonal Norwegỉan ĩurvey. Cantnaptim  
2002;66:7-13.

4. Gaspard u, rt fl/. A nndomóed study on the InOuence of oral 
connaoeptives containing ethinylestradiol combined with diospirenone 
or desogestrel on Hpid and lipoprotein metabolism over a pcriod of 11 
cydes. CantraĩTpíiOTỉ 2004; 69; 271-8.

Effeds on the Rver. The use oỉ combined oral 
contraceptìves has been rarely assodated with the benign 
liver tumoura, hepatic adenoma and focal nodular hyper- 
plasia (see under Cardnogenidty, p. 2235.3).

Hepatitís possibly assodated with gallỉtoneỉ has also been 
reponed (seẽ Eữeõs on the Gallbladder, above).

Effects on mental State. Changes in mood and aữect have 
been reported with oral contraceptìves. and the onset of 
depression ìỉ a common reason given ỉor stopping use. 
Nonetheless, a revievv1 conduded that most tvomen taking 
oral contraceptíves actually feel beneCdal eSects, with less 
variability in affect across the menstrual cyde and less 
negatíve aSect during the menstrual phase compared with 
non-users. However, theie may be a subgroup of women 
predisposed to negatíve changes in mood and aữect 
because of ỉactois su ch as a history of depresãon, premen- 
strual mood symptoms beỉore orâl contracepdvẽ use, a 
history of mood symptoms related to pregnancy, or a 
ỉamily history of mood complaints related to oral 
contraceptíves. A lovver ratìo oí progestogen to oestrogen 
was assodated with more negatíve mood changes in 
women with a history oỉ premenỉtrual emotíonal symp- 
toms, while a higher ratío was assodated with negatíve 
dianges in vvomen vuithout such a history. In additíon, 
monophaãc regứnens appeared to have a greater stabilis- 
ing edect than triphasic preparatìons. Some possible 
mechanisms have been suggested to explain how com* 
bined hormonaỉ conoaceprives migbt iníluence mood.2

Cohort studies of injectable3 and ímplantable4 progesto- 
gen-only oontraceptíves ỉound no oveiall diange in 
depressive symptom score. A small increase in depressive 
score noted at the 2-year ỉoUow-up oỉ implant users was 
ỉound to occur ín women who âlso had a deorease ỉn 
reladonshỉp satiÌEactíon. which the aúthors conduded was 
independentot contraceptìve use. Another study1 ỉound an 
assodadon between injectabỉe medroxyprogesterone 
acetate and depressive s^nptoms, but othêr lactors that 
might have inUuenced thỉs resuh were also idendSed and 
anotber explanatíon couỉd not be ruled out.

1. OinoDcn KA. Mexmanlan D. To w h n  extern do onl contraceptlves 
ínflueDcemood«nd»fleci?.MjJ«r.MiMtf 2002; 7 0 :2 2 9 ^ .

2. KurshenN,^ipei3onCN. Oraleontracepdvesandmoodỉnwomenwỉth 
otd  w(thout ptemeúsuuel dysphorU: •  theoiedcnl raodeL Anh Wmưm 
Mau Htoĩtk 2006; 9:1-14.

1. WesthoH c ,e ttl. Depressỉve symptomr utd Depo-Provem. Cmtmaptìon 
1998:57:257-40.

4. Westhofl c  u  aL Depressive symptoms u d  Hotplant contncepdve 
implnts. Ctttínctptìm  1998; 57:241-5.

5. dvlc D, đ *l. Depressive symptoms In usen <nd non-users of depot 
medroxypmgeserone eceute. Gm tnaption 2000; 61:185-90.

Effects on the musculoskeletal System. BONEDENStlỴ. Com* 
bined oraỉ contraceptives are génerally considered not to 
have a detrimenta) effect on bone mineral density but 
study results have been ìnconsistent and any dinical sig- 
nihcance undear. However, overall, combined oral 
contraceptives appear not to afiea bone mineral density 
or biochemical maikers of bone tumover.1

Reviews oỉ studies in diỉỉerent age groups have íound 
that bone mineral density ỉn healthy premenopausal 
vvomen does not appear ĩo be ãgniãcantly aữeâed.2-3 
However, there is Hmitcđ evidence that adolescents and 
young women (less than 23 years of age) using oral 
combined contraceptives have a lowerbone mineial density 
than non-users; it 1S undear whether contraceptives might 
prevent young women b o m  readũng their peak bone mass 
and put them at inaeased risk of ostéoporosis later in iưe.} 
There iỉ some evidence oỉ a poshive eữect on bone mineral 
density in perimenopausal2-3 and postmenopausal women} 
taking combined oral contraceptives, but past use in 
postmenopausal vvomen appeared to have no eflecL 
Although bone mineral density is used as an indicator of 
ử aau re  risk, the true eỗects of combined oral 
conưaceptìves on thiỉ dinicaỉ outcome are undear;1 there 
is a partỉcular ladc of da ta in older women. in whom 
osteoporotìc íractures are most common.5

There iỉ stronger evidence that bone mineral density is 
reduceđ in current users oí the depot progestogen-only 
contraceptive, medroxyprogesterone acetate. Recovery 
OCCUIS aỉter stopping treatment,4-5 but it is stíU undear 
vvhether adult women can regain baseline bone mineral 
density levels, and whether adolescents can reach peak 
bone mass.4 There is also a lack of data on hacture risk in 
both current and tormer usen oỉ all ages.1,4

Aỉ adolescence iỉ an age at which bone mineral density is 
normaUy increasing there is some concem about the 
pọssíble long-term e£fccts oỉ depot medroxyprogesterone. 
The UK CSM has advised that in adolescentỉ it should only 
be used ư other methods o( contraceptíon are unsuitable or 
unacceptable, and that there should be a re-evaluadon of 
riskỉ and beneũts tor women of a n  ages who wish to 
condnue use beyond 2 years.4 The FDA has also advised7 
that ỉor an  vvomen, medroxyprogesterone should only be 
used as a long-term contracẽptìve, giving an example oỉ 
more than 2 years, if other contraceptìve methods are 
inadequate. In contrast. however, WHO* advises that there 
should be no restriction, induding duraúon of use, on the 
use oí medroxyprogesterone in women aged 18 to 45 who 
are othervnse eligible to use it. For adolescents and women 
over 45, WHO advises that they may use it i( the patient and 
her healthcare provider dedde that it is the best method o i 
contraception for her, even ií it may decrease her bone 
density. Others4 oíler similar rccommcndations in suppon, 
pointing out that hirther research is needed.

There is some evidence that oestrogen supplementation 
may reduce or prevent the reduction in bone mineral 
density caused by medroxyprogesterone acetate.10-11 
Although such supplementation could be consìdered in 
medroxyprogesterone usen who have osteopenia or are at 
high risk, the optimal dose, route, and extern of benefit has 
not been established.*

1. Lopet LM. a  đL Steroidil contmcepdves; eQea on bone inctures In 
wómen. Aveileble in Tbe Coduine Dutbtse oi Systenudc Reviews 
Issue 2. Chichester. lohn W0ey; 2009 (accessed 25/09/09).

2. Uu s i. Lebnm CM. EHecl oỉ onl contncepdves and hormone 
replacement thenpy on bone minenl density in premenopausal and 
petimenopausal women: a systemadc review. Br J SporB M e/ 2006; 40: 
11-24.
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receiyiug depol medrtnypngcsterane acetatr. recovetỴ IoDowing 
dlscontinuation. Contraapúon 2006; 74:90-9.

6. MHRA. updated prescribtnị advlce on the d k a  oi Depo-Provem 
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7. PDA. Depo-Proveri (medroxyprogeueronc icru te  ỉnjccuble suspen- 
síon) (ỉssued Havanber 18, 2004). Avaỉlable ac bltp.// www.fda.gov/ 
Safety/MedWatch/SafetyInformaúon/SafctyAlertsíorHumaaMedicaỉ- 
Producu/ucml54784.htm (accessed 21/07/10)

8. WHO. Hormonal coutncepdon and booe health (toucd 2007). 
Availabte ac http://www.who.lm/reproductiveheaUh/topia/family_ 
planning/pbrleLbonehealth.pdf (accested 21/07/10)

9. CromerBÃ.etaLDepotmedroxyprogeateroneacetaréandboneminetal 
denílty in adolocenB—the Black BÕx Waming: a Positìon Paper of the 
Sodetỹ for Adoleacent Medidne. J  Aáotac Htàĩlh 2006; 39: 296-301.

10. Cundy T, rí al. A nndomteed controlled trial of otrogen replacetnem 
therepy In Ioni-tetm users oỉ depot ntedroxyprogesterone acetate. J ƠÙI 
Endocnnoỉ Mttãb 2003; 88:78-81.

ỉ ỉ . Cromer BK ĩta ỉ. Double-bỉỉnded ntndomized conuoỉỉed triaỉ oí estrogen 
supplementation ìn adolescent girls who receỉve depot medroxyproges- 
terone acetate for contraception. Am J Obsui Gynetoi 2003; 192: 42-7.

RHEUMATOID ARTHRIĨĨS. There have been rare reports of arứi- 
ritìs or arthropathies attributed to oral conưaceptives, and 
some large studies have investigated the intidence of 
rheumatoid arthritis in oral contraceptive users. A nega- 
dve assodation between the use of oral conưacepũves and 
the development of rheumatoid arthritis has been reported 
in some studies thus giving rise to the suggestion that oral 
contraceptive use may, in fact, have some sott of protec- 
tive role. These Gndings were not, however, substantiated 
by a recent, large, long-term cohort study1 which íound 
no assodation, either beneíidal or detrimental. between 
the use of oral contraceptives and the later development 
of rheumatoid arthritis. An earlier meta-analysis also 
lound no conduáve evidence of a protective eííect of oral 
contraceptíves on rheumatoid arthritis risk.1 There ứ lim- 
ited iníormation about the eífect of oral contraceptives on 
pre-existing rheumatoid arthritìs. One study3 íound that 
there was no signiBcant inũuence on the progression of 
the disease, but there vvas a ttend towards less radio- 
graphic joint damage and disability with long-term oral 
comraceptive use.

1. Karison EW, et ai. Do breasi*feeding and other leproduciỉve ỉactors 
inlluence hiture rislc of rheumatũid arthriós? Results bom the Nunet' 
Bealth Study. Anhritìs Rhaim 2004: 50: 34S8-67.

2. PtadevaU-Vĩla M. ít a i Controversy of oral contraceptíves and risk of 
rheumatoid anỉưids: meta-anaỉysis oí conílìcting studỉes and rcvícw oỉ 
conllictỉng meta-analytes wỉth spedal emphasis on anaỉysú of 
heterogeneity. Am J Epidtmiol 1996; 144: 1-14.

3. Drossaen-Bakker KW, rtal. Pregnancy and oral comracepdve use do not 
signiíicamly inBuence outcome ỉn long lerm itieumaroid arthritú. Amt 
Rheum Dá 2002: 61: 405-8.

Effects on the nervous System. Headache is reported as a 
common adverse eHect and ừequent reason for stopping 
combìned otal contraceptives. Hovvever, a systematic 
revievv1 lound that although study resnlts could not be 
pooled, there was no strong evidence assodating com- 
bined oral contraceptíve use with headache. There may 
have been an increase in headache in the early cydes. but 
this tended to improve with continued use; tor most 
women there was no effect on headache activity and 
some actuaUy reported improvement. Headache also 
appeared to be assodated with oesưogen withdrawal dur- 
ing the tablet-free vveek o( the cyde, but there was no evi- 
dence that headache was ũnproved by changing to a pre- 
paration with a Iower dose of oesưogen. However, some 
vvomen appeaxed to be at higher risk, such as those with a 
strong personal or iamily history of troublesome head- 
aches, particularly migraine. Combined oral conơaceptives 
are not contra-indicated in vvomen vvith non-migrainous 
headache, but they should be used with caution or 
avoided in vvomen with migraine because of the increased 
risk of stroke (see Migraine, under Precautions, p. 2241.3).

Chorea has bcen reported in vvomen using combined oral 
contraceptives. Rcviews of the literature have repotted the 
onset of chorea to range ừom 1 vveek to 11 months,2 with an 
average of 3 months,3 and resolution of symptoms aíter 
stopping the contraceptive to occur aher 1 week to 5 
months2 or an average oí 5 weeks.3 The mechanism of this 
effea is undear. Some cases occurred in patients vvith no 
history of neurological disease,13 but others had a history of 
rheumatìc íever, often vvith Sydenham chorea, or chorea 
gravidarum, chorea secondary to other conditíons, or 
congenital hean disease.3 There is some evidence that 
chorea could be mediated by the production of antipho- 
spholipid anábodies, as either a primary antiphospholipid 
sỹndrõme or secondary to SLE.° It has been suggested that 
the production of these antibodies could be aggravated by 
the oestrogen component of combined oral contraceptives.4 
In another case report* it was suggested that the presence of 
anti-basaỉ ganglia antibodies might have played a role in the 
development of chorea by making the basal ganglia more 
suscepdble to the eHects of the oestrogen component of an 
oral contraceptive.

It is generally advised that combined oral contraceptives 
should be used with caution or avoided in vvomen with 
antiphospholipid antibodies because they are at incxeased 
risk of venous thromboembolism, see Cardiovascular 
Disease, under Precautions, p. 2241.2.
t. Loder EW, ít aL Headadie as a ỉide eSea of combinaiỉon estrogen- 
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2005; 193: 636^19.

2. Wadlington WB. a  ai. Chorea assodated with the use of oral 
conDacepiives: report oi a case and review of the liteiature. ơin Pidiatr 
(PhOa) 1981; 20:304-6.

3. Galimberd D. chorea Induced by die use of oral contraccptỉves: report of 
a case and revfew 0{ the Uterature. tu l}  Ntum l Sá 1987; 8: 383-6.

4. Omdal R. Roalso s. Chorea gravidarum and chorea associated wlth oral 
conrraceptives—diieases due 10 antiphospholipid andbodira? Aaa 
Ntum l Scand 1992; 86: 219-20.

5. Cervera R. a  al. Chorea in the andphoiphollpid syndrome: dinical, 
radiologíc and immunologic chaiactedsda oí 50 paúents bom our 
d in ia  and the recent literature. Maềicbu (Baltímon) 1997; 76: 203-12.

6. Miranda M, tt al. Oral contnceptive Induced chorea: another condidon 
assodated with and-basal ganglia andbodie*. J Htural N tum urỊ 
Pĩychiaưy 2004; 75: 327-8.

Effeds on ihe pancreas. There have been reports oí pan- 
creatítis secondary to hyperìipidaemia assodated with the 
use of combined oral contraceptíves.13

1. Parker WA. Estrogen-induced pancreatitú. ơin Pharm 1983; 2: 75-9.
2. Stuyt PMJ, a  at. Pancreatítis induced by oestrogen in a padent with type 

I hypertỉpoproteínaemia. BMJ 1986; 293: 734.

Effects on the skin. Oral contraceptives may cause chloas- 
ma, and those containing androgenic progestogens may 
cause or aggravate acne and hirsutìsm. More rarely, oral 
contraceptives have been implicated in photosensitivity 
reaaions' and photosensitivity associated with drug- 
induced lupus erythematosus.2 A survey of people using 
UVA sunbeds at eommerdal premises in the UK revealed 
that the prevalence of pruhtus. nausea, and skin rashes as 
advene reactions to sunbed use was higher ỉn vvomen tak- 
ing oral contraceptives than in women receiving no medi- 
cation.3 There has been a report o( hidradenitis suppurati- 
va, a conditíon resulting in the recurrence of boils at the 
axillary apocrine svveat glands, anogenital region, and 
breasts, occurring in 7 women using oral contiaceptives.4 
Sweet's syndrome (acute íebrile neuưophilic dermatosis) 
has been described very rarely with hormonal 
contraceptives. In one case,5 the reaction staned 10 days 
after beginning a combined oral contraceptìve and 
resolved after stopping the contraceptive and ưeating with 
oral and topical corticosteroids. The woman repotted that 
a similar reaction had occutred 6 months earỉier vyith a 
diỉíerent combined oral contracepóve. Sweet's ỉyndrome 
has also occurred 1 month after insertion of a levonor- 
gesưel IUD; the condition was conưolled with corticoster- 
oids, but only resolved completely after removal of the 
IUD.‘

For mention of the rehited assodation bervveen oral 
contracepúves and malignant melanoma, see skin under 
Carđnogenidty p. 2236.2. Auto-únmune progesterone 
dermatitis has been reported in ìvomen with a history of 
oral contraceptive use (see p. 2301.3).
1. Cooper SM. George s. Photoseosỉtívity reaaion assodated with use oí 

the combined oraỉ conưacepiỉve. B rJ Dermatoi 2001; 144: 641-2-
1. Smith AG. Drug-iaduccd phocosensỉtỉvity. Adverst ữrug Reaa Bulỉ 1989; 

(Jun.); 508-11.
3. Díttey BL Use of UV-À sunbeds for cosmeóc tânning. BrJDermatol 1986; 

115:67-76.
4. SceDon AJ, Wakelỉng M. Hỉdradenitis suppuratíva assodated wịth use oí 

orai comraceptives. B W  1989; 298: 28-9.
5. $iez M. ti al. Sweet’s syndrome ịnduced by oraỉ contraceptive. 

Dermatology 2002; 204: 84.
6. HamiQ M. et ai. Sweefs syndrome and ề MlreDa inưautenne System. J 

ĩam  Ptann Rtprod Health Can 2004; 30: 115-16.

Effects on the uterus. The Oxỉord Family Pỉanning Asso- 
dation study lound that the risk of developing uterine 
leíomyomas (uterine ũbroids) was reduced by the use of 
oral conưaceptives1 by about 17% with each 5 years of 
oral conữaceptive use. This was not thought to be due to 
selective prescribing.2,3 The authors hypothesised that 
unopposed oesưogen may be a risk laaor ỉor uterine 
Bbroids, and that the reduced risk with oral contraceptives 
might be analogous to the reduction in endometrial card- 
noma seen with these drugs (see p. 2235.2).1 Other stu- 
dies4-5 have also reported a reduced risk of uterine leio- 
myomas in current users of oral contraceptìves, while past 
useis have a rísk similar to that in vvomen who have 
never used oral contraceptives. Hovyever, One study4 did 
suggest that in women who had first used oral 
contraceptìves at an earty age (13 to 16 yean) there was a 
modestly elevated risk. Another case-control study invol- 
ving 390 women with leiomyomas ỉailed to find a protec- 
tive (or detrimental) eííea with oral contraceptive use.‘ A 
lurther cohort study7 also found no assodation between 
oral contraceptive use and leiomyoma íormation, but did 
report a reduced risk ívith current use o! medroxyproges- 
terone acetate depot injection.

1. Soss RK. tì ai. Rỉsk ỉaciors íor uterine Obroỉds: reduced risk assodated 
Mrlth oral oontraceptìves. BMJ1986; 293:359-62. Correalon. ibid.: 1027.
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wỉth (Mai comracepdves. B M J1986; 293: 1027.

4. Marshall LM. tì  a i A prospecttve study of reproduaive íacton and oral 
ctmcracepdve use ĩn reỉatlon to the risk of uterine leỉomyoraau. Pertiỉ 
Stertí 1998; 70: 432-9.

5. Chiaơarino p, tì ai. Use of oral contracepóves and uteriae Sbroids: resuits 
ỉrom a case^comrol study. B rJ Obsttt àynaecol 1999; 106: 857-60.

6. Parazzỉiiỉ F, tí ai. Oral contraceptíve ũse and riỉk oí uteríne nbroids. 
Obtítì Gyntcol 1992: 79: 430-3.

7. WseLAv4f4i/.Reproductívebctors,honn<MiaỉcoQtnceptỉon,andiỉskol
uterìne ldomyomata ỉn Aítícan-Ameiỉcan women: a prospectíve stndy 
Am J EpũUmiòỉ 2004; 159: 113-23.

Peh/ỉc indammatory dỉsease. It has been suggested that 
oral contraceptives protect against pelvic inũammatory 
disease. However, although oral contraceptives aie 
thought to reduce the risk oỉ developing acute pelvic 
inAammatory disease, higher rates oỉ iníection oỉ the 
lower genital tract by Chlamydìa trachomatừ,1 and, more 
tentatìvely, Neừsería ỊỊtmorrhotae,2 have been reported. 
Other studies3-4 have suggested that oral contraceptíve use 
is assodated yvith reduced symptom severity, but absence 
ot symptoms is not the same as absence oỉ disease; oral 
contraceptives might reduce the inũammatory reaction to 
iníection, resulting in unrecognised disease and subse- 
quent complicaáons su ch as tubal iníertility and ectopic 
pregnancy.5 There is evidence that users of older oral 
contraceptives containing more than 50microgTams of 
oestrogen may have been at increased risk of tubal iníerti- 
lity, particulariy ư íirst used beíore 20 years of age.‘ No 
increased risk. or an active decrease in risk (depending on 
age at fint use) was reponed for (ormuladons containing 
50micrograms or less of oestrogen, which are now 
ỉavoured.

The possible eữccts of depot medroxyprogesterone 
acetate have also been examined and One study7 suggested 
that ít was assodated with an increase in cervical chlamydial 
and gonococcal iníections. However, coníounding ỉactors in 
this study such as sexual practices, a history of ỉnỉection, and 
the background pool of iniectivity in sexual partners, have 
been highlighted*’9 and cast doubt on a true causal 
relationship between medroxyprogesterone acetate and risk 
of inỉecũon.
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Precautìons
Beíore hormonal contraceptives are given, the woman 
should undergo an appropríate medical examination and 
her medical history should be carehilly evaluated. Regular 
examinatíon is recommended durứig use. The contraceptive 
efficacy of combined and progestõgen-only preparations 
may be reduced during episodes oí vomiting or diarrhoea 
and extra contraceptive measures may be necessary duiìng 
and for 7 days after recovery. For precautíons to be taken ií 
doses are missed, see Uses and Adnũnỉstiation, p. 2231.3.

C o m b t n e d  h o r m o n a l  c o n t t a c e p t l v e s  a r e  eontra- 
indicated in  w o m e n  w ith  m a rk e d ly  im p a ire d  l iv e r  íu n c tio n  
o r  cho lestas is , th e  D u b in -J o h n s o n  o r  R o to r syn d ro m es, 
h e p a tìc  tu m o u r ,  o e s t ro g e n -d e p e n d c n t  n eo p la sm s  su ch  as 
b re a s t  o r  e n d o m e tr ia l  c a n ce r, c a rd io v a sc u la r d isease  (see 
a lso  p . 2 2 4 1 .2 ) i n d u d ỉn g  p re v io u s  o r  c u r re n t  th ro m b o e m - 
b o lic  d iso rd ers  o r  h ig h  risk  o f th e m , a n d  a r te r ia l d isease or 
m u ltip le  risk  lac to rs  fo r  i t  d iso rd ers  o f  lip id  m etabo lism . 
u n d ia g n o se d  v ag in a l b lee d in g , po ssib le  p re g n a n c y , o r  a 
h is to ry  d u r in g  p re g n a n c y  o f p ru r itu s  o r  ch o le sta tic  jau n d ice , 
c h o re a , h e rp e s  g e s ta tio n is , p e m p h ig o id  g esta tio n is , ọ r 
d e te r io ra ó n g  o to s d e ro s i ỉ .  T h ey  a re  a lso  c o n tra - in d íc a te d  in  
s ev e re  o r  ío ca l m ig ra in e  (o r  vvhere th e re  a re  o th e r  risk 
l a c to n  fo r  c a rd io v a sc u la r  d isease ) a n d  sh o u ld  b e  u se d  w ith  
c a u rio n  in  o th e r  ío n n s  o f  m ig ra in e  (fo r h i r th e r  de ta ils , see 
p . 2 2 4 1 .3 ) . C o m b in e d  h o c m o n a l c o n ư a c e p tiv e s  sh o u ld  n o t 
b e  u se d  d u r in g  ac tiv e  ư o p h o b la s tic  d isease , o r  u n t i l  ú rin e  
a n d  p la sm a  g o n a d o tro p h in  c o n c e n tta t io n s  h a v e  re tu m ẹ d  to  
n o n n a l  a f te r  tr e a tm e n t .  T h e y  sh o u ld  b e  givtn with caution to  
w o m e n  w ith  a  h is to ry  o f  d in ic a l  d ep ressio n , gallb ladder 
d isease , s ick le-ce ll d isease , o r  co n d itio n s  in A u en c ed  b y  flui“  
r e te n t io n .  O ra l c o n tra c e p tiv e  a b so rp tio n , a n d  h en c e  
eíH cacy, m a y  b e  re d u c e d  in  w o m e n  w ith  inĐ am in ato ry  
b o w e l d ise a se  w h e n  th e r e  is sm alỉ bovvel ìn v o lv e m e n t ọ r 
m a la b so rp tio n . T h e y  s h o u ld  a lso  b e  u s e d  w ith  c a u d o n  in  
th o s e  w i th  v a r ic o se  v e in s , a n d  s h o u ld  b e  a v o id ẹ d  d u n n g  
s d e r o s in g  ư e a tm e n t .  v v h e re  n o t  a c tu a lly  co n tra -in d ica tẹ d . 
th e y  sh o u ld  a lso  b e  u s e d  w ith  c a u ú o n  in  th o se  w i th  a  n s  
{actor fo r  c a rd io v a sc u la r  d isease  su  c h  as  d iab e te s  m elh tus, 
sm okdng, o b esity , h y p e r te n s io n , o r  a  íam ily  h is to ry  0 
c a rd io v a sc u la r  d iso rd e rs  ( s e e a ls o p . 2 2 4 1 .2 ) . A lo tv -s tre n g tn  
c o m b in e d  o ra l c o n tra c e p tiv e  (c o n ta in in g  2 0 m icrogra ins  OI
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ethinyỉestiadiol) may be suitable ỉor women with risk 
íactorê for cardiovascũlar disease, provided a combiaed oral 
contraceptíve is othenvise svdtable. A standard-strength 
combined hoimonal contraceptíve (suchas a monophasic 
oral piepaiatíon contaỉning 30 or 35 mlcrogrami of 
ethinỹlestradiol) may be used in women over.the age oí 
35 yeáis providéd théy do not smoke and have no othex ĩỉsk 
íactors ỉôr carđiovascular (Bsease. Once women are aged 
over 40 years, the fiist thoice oí oiaỉ combined hormonal 
contraceptive should contaỉn the lovvést dose oỉ ethínyles- 
txađiol that provides adequate cyde amtrol such tbat a 
preparatíon contaỉnỉng less than -30 mlcxograms of 
ethinylestrađiol may be suỉtable. After 50 years oí age, 
womén taldng a combined hormonaỉ contracẽptìve shoũld 
switch to a nõn-hormonal method or a progẽstogen-only 
method (such as a progestogen-only orâl contiãcepdvẽ, 
progestogen implant, or levonorgestxel intra-uterine 
devĩce). Use by those undergoỉng surgery or prolonged. 
bed rest may Increase the lỉsk oí thromboembolỉc episodes 
and it is generally recammended that combined honnonal 
contraceptỉves should be stopped 4 weeks betoie major 
eỉectỉve surgery (but see also p' 2242.2). Contact lenses may 
irritate. The use oỉ combined oral contracepdves may 
inAuence the results oí certain laboratory tests induding 
liver, thyroid, adrenah and renal-function tests, plasmă 
concennatìons of binding proteìns and lỉpid/lipoprotein 
íractions, and Sbrinolysis and coagulation parameteR.

Combined hormonal contracepdves should be stopped 
immaHateỉy, and appropriate investígations and treatment 
cairied out, u  any oi the foDowing occun
• sudden severé chest paỉn, sudden breathlessness, or 

seveie pain/swelling ỉn caU ot  one leg (possibly inđicadve 
of thromboembolic complicatìons)

• unusual; severe, prolonged headache, sudden distur- 
bances oỊ Vision or hearing or otherperceptuaỉ disorders. 
collapse, marked. ntimbnesỉ or vveakness aữecdng one 
side õf the body, or other signs or symptoms suggesdve of 
cerebrovascular acddent

• a fiist unexplaineđ epũepdc semire
• hepatítís, jaundice, generalised itchỉng, llver enlarge- 

ment, severe upper abdominal pain
• ãgnỉBcant lỉse in blood pressuie (above lóOmmHg 

systolic or 95mmHgdiastolic)
• dear exaceibatíon of other conditìons knovvn to be 

capable o{ deterioradng durỉng oral contracepdon or 
pregnancy.

Prõgestogen-only contraceptlves, vohether oral or 
injectable, may be used when oestrogen-containing 
p reparations are eontra-indicated  bu t certain 
contra-indicadons and precaudons must still be observed. 
They are contra-inđScated in women with undiagnosed 
vaginal bleeding, possible pregnancy, severe arteiỉal disease, 
honnone-dependent neoplasms. and severe liver disease 
such as hepatìc tumour.

Like combined hoimọnal contraccptivcs they should not 
be used during acdve trophoblastíc disease. Progestogen- 
only corioaceptíves sbould be used with caudon in women 
with arterial disease. malabsoiptìon syndromes, liver 
dyshmcdon induding recurrent diolestatìc jaundice, or a 
hiỉtory of jauncfice in pregnancy. Oral progestogen-onty 
contracepdves should also be used with caudon in past 
ectoplc pregnancy (see p. 2236.3) OT íunctíonal ovarian 
cysts. Despite unsadsỉactory evidence of hazard, other 
suggested cautíons for progestogen-only conttaceptìves 
indude dỉabetes mellitus, hypenenáon. migraine. and 
thromboembolic disorders.

Braast (eeding. Progestogen-only conưaceptíves are the 
honnonaỉ contracepdves of choice for breast-íeeding 
women because they do not affect Iactation,' but recom- 
mendatíons vary about when they can or should be 
started. and may not match Iicensed product inỉormadon. 
Some giridelỉnes1 recommend that all progestogen-only 
methods can be staited 6 weeks after birth. Others3 sug- 
gest that oral prepaiatíons can be staned any dme in 
breast-feedỉng Women, although they arc nót needed 
beỉore 3 weeks postpartum. Progestogen-only parenteral 
contracepdves, sũch as medroxyprogesterone acetate. are 
usually not gtven untíl 6 weeks postpaitum;1'3 trouble- 
some bleeding can OCCUI beíore this thne.) The etonoges- 
trd  subdermal implant may be inserted at 3 TOteks post- 
partum. The levonorgestrel IUD may also be used during 
iactatíon, although insertíon should be delayed because oỉ 
an ỉncreased risk of perioxatìon of the uterine wall or CCT- 
vix. Iicensed product tnỉonnatíon advises vvaitíng until 6 
weeks after dẽlivery, but othets3 suggest that it may be 
inserted bom 4  weeks postpartum (with additìonal 
contraceptíve cover ỉor the Ărst 7 days tf necessary).

Combined hormonal contracepdves may reduce the 
vohune ai breast núlk and aie thereỉore avoided in breast- 
íeeding wojnen forthe fiist 6 vveeks aiter biíth.1-3 In generai, 
they are not recommended ỉor 6 months or until 
weãning.u  Between 6 weeks and 6 months postpartum. 
some3 suggest that they may be conãdered for women who 
are fuDy breast ỉeeding u  other contraceptíve methods are

unacceptable. It is also conãder that ỉor women who are 
partíally or token breast ■ teeding during thiỉ dme, the 
bene&s oỉ combined hormonal contraceptìon may out- 
weigh the risks.

Very small amounts oỉ oestrogens and progestogens from 
hormonal contracepdves are dỉstrỉbuted into breast mỉOc, 
Ịrnt there is no ĩndicatíon that this adversely aữects 
development oí the breast-ỉed in ỉantM The American 
Academy of Pediatrics’ has also revietved the use oỉ 
hoimonaỉ contraceptíves during lactatìon. commentíng that 
eariy inỉonnatìon was based on the use 01 high-dose 
conõacepdves. It was noted that theie mỉght be a decrease 
in miDc* producdon, but that there was insuffident 
inỉomiadon to conhnn that there was any alteradon in 
the composidon of breast mỉlk, and that althõugh there had 
been raịe cases oí gynaecomastia in bieast-ỉẽd inỉants oỉ 
mothers who received hỉgh-dose contracepdves, there was 
no consistent evidence oí long-term adveise e&ects on the 
inỉant A later study* oỉ 48 children vvhose motheis had 
recdved high-dose combined oral contracepdves during 
breast ỉeeding ỉound no eSect on these children compared 
with Controls, up to 8 years oỉ age. The Academy thereỉore 
considers7 that combined oral con&aceptíves are usually 
compatíble with breast íeeding.

Breast ỉeeding itseư suppresses ovulatíon and can be 
used, ư staĩted immediately postpartum, as the lactatìonal 
amenorrhoea method oỉ contraception; for hnther details, 
see Contraceptíon, p. 2232.3.

ỉ .  QueeiuĐ JT. Conữaceptỉon u d  ỉnrastíeedỉng. ơừỉ Obsíet Gynecol 2004; 
47: 734-9.

2. Hstdher RA, tí đi. Thi astntiũlt of antraapứvt teđmology: a hmutbook fơr 
dhdtal Baỉtimore: Jofan HopHm Bỉoomherg Schooỉ oi Public 
Health, Popaiaiỉon Inỉonnation Prõgnm, 2003. Aỉso avaũable a t  huput 
www±ưoỈOThealth.(KB/pubs/ect/ (accesseđ 14/01/08)

3. Pacuhy oi Sexual and Reproductive Healthcare CUnical Eữecdveness 
Unit Clỉnlcaỉ guỉdancc postnataỉ sexual and reprođucUre health (issued 
Scprember 2009). AvaBable at: bnpơ/wvmJ^rbcot8.uk/adniỉn/ 
upíoads/CEUGuỉdáncePosinaỉaỉ09.pdỉ (accessed 09/10/09)

4. Praser 1$. A review oí the use oí progestogen^only mlnỉpUỉs ỉor 
contraceptỉon dudng lactatỉon. Reprậề FtrtíJ De¥ 1991: 3: 245-54.

ỉ .  American Academy oỉ Pedỉauio Committee on Drugt. Breast>ỉeedỉi3f 
ềoÃ contraceptíon. Ptdùtíria 1981; 48:138-40. Also avaũabỉe ac b itp iỉỉ 
pedỉatrics^âppubỉlcatỉom.or8/cfỉ/reprlnt/68/l/ỉ38.pdí (accessed 
14/01/08)

i  ỈBbson i  tí  ãL Long-tenn b>Qow-up of chHdreo breast-ỉed by mochen 
tttlng ocal cootxacepthẠes. ùmưaaptímt 1966; 34:443-57.

7. American Academy of PetBanio. The transíer of dmgt and other 
ỉmo human milk. Pt&ềtria 2001; 108:776-89. [Ređred May 

2010] Conectỉon. ibừL; 1029. Aỉso avallable ac http://aappoUc7 . 
aappuWications.org/cgl/comeM/fuIl/pediatiia%3bl 08/3/T76 (àccessed 
14/01/08)

Cardiovcscular disease. Combined hormonaỉ 
conoacepdves are assodated vvith several anerial and 
venous risks. Progestogen-only conoaceptíves are asso- 
dated with ỉewer risks, although they stỉỉl need to be 
avoided when aiterial disease iỉ severe.
Arterùđ disease. In the UK the BNF has recommended that 
combined honnonai contraceptìves may be used with 
caution iỉ any One oỉ the ỉollotving íaaors are present, but 
shotild be avoided ií tw o  or m ore laaors are present:
• Ịamữy history of arterial disease in first-degree relatíve aged 

under 45 yean (avoid ư there iỉ also an atherogenic lipid 
prohle)

• diabeta mellừus (avoid iỉ diabetíc complicatìons are 
present)

• hypencnsừm (avoiđ ư blood pressure is above systolic 
I60mmHg or diastolic 95 nunHg)

• smokinỊ (avoid ỉí 40 or more dgarettes are smoked daily)
• agt aver 35 ytan (avoid if over 50 years)
• obtsity (avoid iỉ BMI ^  35kg/m3, unless no suitable 

altematíve)
• migraàu. see under Migraine, below
Venous throm boem bolism . Combined horm onal 
contraceptíves inaeasc the risk of venous thromboembo- 
Hsm and should not be used in vvomen with a personal 
history oi venous or anerial thrombosis. In additíon they 
should be used with cautỉon if any one oí the ỉollovving risk 
laaors are present. but should be avoided if tw o or m ore 
íaaors are present:
• /amily kừtory ạf vtnous thromboembolừm in Brst-degree 

relatíve aged under 45 years (avoid iỉ there iỉ a knovvn 
prothrombotíc coagulatìon abnormality su ch as antìpho* 
spholipid antíbodies. which may occur in patíents wlth 
Sl£, or íartor V Leiden)

• long-term immobilãatìon sud) as vvheelchaữ use (avoid ư 
conBned to bed or with a leg in plaster)

• tàỉtory of superfiãal ứtrombophỉebitis
• smoking
• age ơvtr 35 ycarỉ (avoid ư over 50 yeais) •
• obesừy—BMI > 30 kg/mJ (avoid if BMI > 35kg/m2, 

unless no stũtable altematìve)
The BNF also advises that women taking combined 
honnonal contraceptíves may be at an increased risk oi 
deep-vein thrombosis during travel involving prolonged 
periods of inunobility (over 3 hours). The risk may be 
reduced by appropriate exerdse during the journey, and 
possibhy by vvearing graduated compression hosiery.

In the light of evỉdence indicating an increased risk of 
venous throm boem bolism  with com bined oral 
contraceptives contaỉning desogestrtí otgestodene (see Venous 
Thrombõembolism, undér ESectỉ on the Cardỉovascuỉar 
System, p. 2238.1), the UK CSM advised additíonal 
precautìons ỉor these Products. As well as the usuaỉ 
precautíons, it was inỉtíaQy advised they shouỉd not be used 
by obese women (BMI greater than 30kg/m2), those wỉth 
vãricose vdns, or those with a histoiy oỉ thrombosis 0í  any 
cause. Moreover, ilwas aỉso Kcomménded that theỳ should 
be used (mly by women who were intolerant õf other 
combined oral contracepdves and who were prepared to 
accept an ỉncrcased risk of venous thromboembolỉsm. 
Subsequendy the CSM1 modihed its ađvice as íollovre: they 
recommended that these Products should be avoided in 
women with knovvn risk ỉactors ỉor venous thromboembo- 
lism. Hovvever, in women without contra-indlcations, the 
type of combỉned contiaceptìve was consỉdered a matter oỉ 
dinical judgement and personal choice, as long as the 
woman was hiHy inỉoimed oỉ the small excẽss risk 
assodated with desogestrel- and gestodene-containỉng 
Products.

1. CSM/MCA. Cmnbined onỉ contracqnỉves comaỉnỉng desogestieỉ or 
gestodene and the risk of venous thrombỡemboỉirm. Curroứ Probknu 
1999:25:12. Aỉso avaflabỉe at: hnp://www jnhra.gov.uk/home/ldcplg? 
IdcScrvice-GEr_FILE&dDocName-CON202323ÃRcvisicmSelcctíoQ- 
Method*Latestltdeased (accessed 14/01/08)

Lupus arythemotosui. SLE is an auto-immune disease 
that is íar more common in women than in men, and 
usually has a peak onset for women in theữ 20s and 30s. 
There is some evidence to suggest that oral contracépdve 
use may be assodated with a slightly increased risk in the 
onset oỉ SLE.1-3 There are also reports and studies of the 
effect oỉ contracepdves on disease exaceibadon, although 
therẹ has been an apparent reductíon in reports which has 
coiridded with the Iowering of oestrogen content in 
contiacepdve preparatíons.2 More recently, controlled stu- 
dỉes° hãve lound that disease activity and Qares over 12 
months in women with stable SLE were similar whether 
they wcre gíven a combined oral contracepdve (contain- 
ing ethinylestradiol 30 or 35 micrograms), a progestogen- 
only oral preparadon, placebo, or copper IUD. Hovvẽver, 
padents with major dỉsease, sudỉ as lupus nephritís, could 
be at greater lỉsk ot exaceibatíon. It is also generally 
advised that combined oral contraceptives shoúld bẽ 
avoided in women with andphospholỉpid antíbodỉes 
(which indudes about a thixd of all patíẽnts with SLE) 
because they are at increased risk of venous thromboem- 
bolism.1-3

1. Peui M. Exotenous esưoyeo in lyitemk hipus erythematonu: oral 
anUMpdTCS n d  honnonc repUcõnou thenpy. uặna  aooi; 10:332-
6.

2. Mok c c  H aỉ. Ưsc oỉ exogenons a nogem  in lynnnic luptis 
erythemMonu. ĩatán Arthritìí Hhnm  2001; iõ: <24-35. •

3. Cottenh*dcr KH. el ai. Reproducứve SIKỈ menopiusml ỈK ton »nd rixk ơỉ 
synemic hipiB nydunuusus in m m en. Arthrừb Kham  2007; 56: 
1251-62.

4. Síncha-CuenaD J. đ  d . A  n ú i ai contncepdve metbods In women 
wilh irnemic hipus ennbouiosus. N Engl 1  Mcề 2005; 353:2539-49.

5. Pcni M. tl tl. Combined aral connceptives in women wilh (ystanỉc 
loput aythenutosus. N B igU M tắ  2005; 353: 2550-8.

Migraine. Both migraine and the use of combined oral 
contraceptíves have been identíSed as risk ỉaaois for 
ischaemic stroke. A systemạtíc revievv1 conduded that in 
vvomen with a history of migraine, users of combined oral 
contraceptìves vverc 2 to 4 dmẹs more likely to have an 
ischaemic stroke than non-users It was undẽar, bowever, 
vvhether this increase in relatíve risk was due to indepen- 
dent edects of contraceptìves and migraine, or vvhether 
conơaceptíve use had a greater effea in vvomen with a 
hỉstory of migraine than in those vvithouL

In the UK the BNF has recommended that combined 
h o rm o n a l c o n tra c e p tív e s  b e  c o n t r a - i n d ỉ c a t e d  in:
• migraine vvith typical íocal aura
• severe migraine ừequently lasting longer than 72 hours 

despite ưeatment
• migraine treated with an ergot derivatíve
It aiso recommends caution in migraine vvithout íocal aura. 
A vvoman receiving a combined hoimonal contracepdve 
should report any increase in headadie ừequency or the 
onset of ỉocal symptoms. If focal neurologica] symptoms not 
typical of aura persist lor longer than 1 houx the 
contraceptíve shoiild be discontinued and the vvoman 
reỉerred uigendy to a neurologisL

Other risk ỉactors ỉor arterial disease should also be 
considered in oromen with a history oỉ migraine (see 
Carđiovascular Disease, above).

I. Curtls KM. tt đL Usc of oomUncđ onl CDnnacepttves among women 
with mifnín« and nonmigninous headadies a systemadc review. 
Cmtraetptíon 2006; 73:189-94.

ObeỉHy. It has been suggested tbat higher bođy-weight or 
BMI might be assodated with a greater risk oỉ oral 
contraceptíve ỉailure. Several cohort and case-control stu- 
dies have evaluated this assodatìon, with mixed results 
that may have been conỉounded by recall bias, inaccuracy

http://aappoUc7


2242 Sex Hormones and their Modulators

of reponed body-weight, noncompliance, and change in 
oestrogen dose over time. Some studies have suggested 
that there is an increased risk of contraceptive láilure,1'2 
vvhile others have ỉound no assodation.3 In addition. 
some have ỉound a weak associatíon that was no longer 
statistícally signiScant when results were adjusted for con- 
(ounders such as educaúon, income, and ethnidty.4'5 It is 
thereỉore undear vvhether an assoóaúon exists, but 
obesity is a risk ỉactor for cardiovascular disease and com- 
bined oral contraceptives should be used with cautìon. or 
avoided, in these vvomen (see Cardiovascular Disease, 
p. 2241.2).

1. Holt VU tí ai. Bođy vveìght and risk oi oraỉ contraceptive tailure. Obiiet 
Gynecol 2002; 99: 820- 7"

2. Holt VU tí ai. Body mass index, tveight, and oral contraccptive Uilure 
risk. Obsttí Gyntcol 2005; 105: 46-52.

3. Vessey M. Painter R. Oraỉ contraceptíve ỉailures and body weight: 
Qndỉngs ỉn a large cohon study. J Fam Plarm Reprod Health Care 2001; 27:
90-1.

4. Brunner LR, Hogue CJ. The role of body wdght ỉn oral concraceptive 
íailure: resuiis from the 1995 national survey of íamily grovvth. Am  
Epidemiai 2005; 15: 492-9.

5. Brunner Huber LR. et al. Body mass index and hsk íor oral conưaceptíve 
íaiỉure: a case-cohort scudy in South Caroiina. Ann Epidemiol 2006; 16: 
637-43.

Porphyria. The Drug Oacabase tor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassìEes many progesto- 
gen-only and combined hormonal conơaceptives as por- 
phyrinogenic or as probably porphyrinogenic they should 
be prescribed only for compelỉing reasons and precautions 
should be taken or considered in all paúents.1

The BNF suggests that progestogens are more hazardous 
than oestrogens, and that they should be avoided vvhenever 
possible. However, progestogens may be used with exơeme 
caution iỉ non-hormonal contraception is inappropriate and 
potentíal benefit outvveighs the risk. The risk of an acute 
attack is greatest in women vvho have had a previous attack 
or are under 30 years of age. Long-aaing progestogen 
preparadons should never be used in those at risk.

1. The Orug Daubase tor Acuie Porphyria. Availabỉe u : httji://www. 
dnjgs-porphyria.org (accessed 07/10/il)

Pregnancy. In contrast to the numerous cases of congeni- 
tal malỉormaãons reported aíter the use of high doses of 
sex hormones fonnerly used for hormonal pregnancy 
tests, there have been only a few suggesdons that contin- 
ued use of oral contraceptives duríng early pregnancy may 
result in congenital limb reducúon deíormities,1'3 and one 
case of neonatal choreoathetosis aíter prenatai exposure to 
oral contracepnves.4

iMany studies, conversely, have shovvn no evidence that 
the use of oral contraceptives is assodated with congenital 
malformatìons or teratogenic effects, vvhether past use 
(stopped belore conception), use after the last menstrual 
period, or knovm use in early pregnancy. A meta-analysis5 
conhrmed this; the relative risk for all malíormatíons with 
use o i oral contraceptives was estimated to be 0.99 (95% 
conũdence intervals 0.83 to 1.19). The use of oral 
contraceptives in early pregnancy also appears unlikely to 
increase the risk of hypospadia in male íetuses6-7 (see also 
under Precautions of Esaadiol, p. 2273.3).

Depot intramuscular medroxyprogesterone acetate is a 
highly eổective contraceptìve, but ỉailures do occur rarely. 
A revievv* of such ỉailures had limited data on birth outcome 
in 100 vvomen who continued the pregnancy, but no 
abnormalities or fetal anomalies were reported.

In 25 pregnandes that were contínued after the (ailure of 
Ievonorgesưel-based emergency contraception,’ there was 
1 case of gastro-oesophageal reũux requiring mcdical 
treatment and 1 case of nasolachrymal duct obstruction that 
vvas surgicaUy drained. but compared with a control group 
and expected baseline risk there was no increased risk of 
congenital or genital abnonnalides.

For a discussion of the eaopic pregnancy risk in users of 
hormonal conơaceptíves, see p. 2236.3.

1. Janerich DT, tí ai. Oral coruiacepãves and congenital ỉimb reduoion 
deíects. N Etíjl J  Med 1974: 291: 697-700.

2. McCredie J, tí a/. Congenỉul Ilmb detects and the piỉl. Lanat 1983; Ỉlỉ 
623.

3. Kricker A. tí al. Congenitaỉ Umb reductỉon deíormities and use of oraỉ 
comraceplives. Am J  Obsttí Gynecol 1986: 151: 1072-8.

4. Proíumo R.t ta l. Neonaul choreoathetosis lòllonring prenatal exposure 
to oral contraceptives. P tdáữia 1990: 86: 648-9.

5. Bracken MB. Oral conưaceprion and congenital maUonnationỉ in 
oilspring: a review and meta-analysis ot the prospective studies. Obotí ' 
Gynecol 1990: 76: 552-7.

6. Raman-WUnu L. a  al. Fetal geniul cữects of Brst trimester sex hortnone 
exposure: a meta-analysìs. obsttí G yntal 1995; 85: 141-9.

7. Wogelius p. tí al. Matemal use oi oral concraceptỉves and risk of 
hypospadias—a populalion-based case-coQtrol study. £ur 3 Epùừmìal 
2006:21:777-81.

8. Borgatta I.  tí al. Pregnandes diagnosed during Depo-Provera IIK. 
Cartơaaption 2002; 66: 169-72.

9. De Sands M. rr aí. Failure ol the emergency contraceptive levonorgestrel 
and the risk of adverse eữects in pregruncy and on tetal deveỉopment: an 
observatíonal cohort study. Etrál Sltril 2005; 84:296-9.

Sídde-ceH disease. Sickle-ctll dừease and oral contraceptíve 
use are both assodated vvith an increased risk o i thrombo-

sis but it is by no means certain that the two risks are 
addidve. Study of a small number oỉ women with ãckle- 
cell disease íound tbat combined and progestogen-only 
contraceptíves had no eữea on red cell deíormability.1 
Licensed product iníormatìon íor some preparatíons has 
spedScally wamed against the use ot combined oral 
contraceptìves in áckle-cell disease. However, there ìs a 
lack oỉ sưong clinical evidence to support su ch a 
contra-indicatíon,13 and there is some suggestíon that pro- 
gestogen-only contracepdon may be assodated with 
improvements in dinical symptoms and sickle-ceU crises.4 
WHO considers5 that in women with áckle-cell disease 
the beneíits generally outvveigh the risks íor low-dose 
combined oral contraceptíves (35 micrograms or less of 
ethinylestradỉol) and other forms o! combined honnonal 
contraceptíves (injeaable, transdermal patch, and vaginal 
ring). and that there is no restriction íor the use of proges- 
togen-only contiacepdves (oral. depot injectìon, implant. 
and inưa-uterine device).

For sừkle-cell trait there is no increased risk of thrombosis 
and no contra-indication to the use oỉ a combined or 
progestogen-only preparation. Many women vvith sickle- 
cell ơait have, unnecessarily, been denied the use of oral 
contraceptives in die mistaken belieí that advice for sickle- 
cell disease applies to the trait.6

1. Yoong wc, tí di. Red ceil deíomubilỉty in oral contracepuve pilỉ userỉ 
with sickle ceil anaemia. BrJ Haematứi 1999; 104: S68-70.

2. Freie HMP. Sickle cell lilseases and hormonal connacepiíon. Acta Obsut 
Gyrteai Scand 1933; 62: 211-17.

3. Howard RJ. tí ai. Conưactpáves. counselUng, and pregnancy in vvomen 
vvith sickie ce!I disease. BMJ 1993; 306: 1735-7.

4. Legardy JKa Curtis KM. Progesiogen-only concraceptive use among 
women with sickle cell anemia: a systematíc review. ũmtracepríort 2006; 
73:195-204.

5. WHO. Mcdical eiigibilỉty aiteria for coniracepùve use. Fourth ed. Gcneva; 
WHO, 2009. Available au hi(p://whqỉlbdoc.who.inừpubUcaáans/2009/ 
978924l563888_eng.pdí (accessed 21/07/10)

6. Evans DUC. Should patỉents vvho say tbat ứìcy have "sickle cdỉs" be 
prescrỉbed the conưaceptive piQ? BMJ 1984; 289: 425.

Surgery. Case reports and epidemiological studles shovving 
an increased risk of idiopathic deep-vein thrombosis and 
pulmonary embolism in young women taking combined 
oral contraceptives (see Venous Thromboembolism, 
p. 2238.1) led to the widespread belieí that oral 
contraceptives may predispose to deep-vein thrombosis 
postoperatively. In consequence, the advice commonly 
given in the UK has been that, ư possible. combined oral 
conơaceptives should be stopped 4 weeks beíore major 
elective surgery and all surgery of the legs, and that pro- 
phylactic heparin should be considered where this was not 
possible.1 They can normaũy be started again at the fint 
menses occurring at least 2 vveeks alter íull mobilisadon. 
However, estimates of the size of the risk are variable;2'5 
one report2 íound that the inddence of deep-vein 
thrombosis postoperatívely in young vvomen taking com- 
bined oral conưaceptives was about tvvice that of vvomen 
not taking conưaceptives but the diãerence was not statis- 
tically sígniScant. Some have considered* that the risk to 
young vvomen of becoming pregnant aíter stopping oral 
conơaceptíves, or of developing adverse ehects bom hep- 
arin prophyiaxis, may be greater than the risk of develop- 
ing postoperatìve deep-vein thrombosiỉ. This is in line 
vvith the vievvs of the Thromboembolic Risk Faaors 
(THR1FT) Consensus Group.7 They suggested that unless 
there were other risk íaaors there was insuffident evi- 
dence to support a polícy of routinely siopping combined 
oral contraceptives before major surgery. Additionally, 
there was insuíhciem evldence to support routine spedũc 
thromboembolic prophylaids in women vyithout additional 
risk íaaors. A review* has subsequendy recommended 
that women for whom major elecnve surgery vvas planned 
should conónue taking the combined oral contraceptíve 
but should receive thromboprophylaxis in the periopera- 
tive perỉod. It has also been pointed out’-10 that for 
patìents avvaitíng surgery who require contraception. a 
progestogen-only oral contraceptive or an injectíon of 
medroxyprogesterone acetate may be suitable since 
neither preparatíon increases the risk of thrombosis.

1. Guilỉebaud J. Surgery and ihe pilL BMJ 1985; 291:498-9.
2. Vessey M. tí ai. Oráỉ concracẽptíves and venous thromboembolism; 

Sndings in a large prospectỉve ĩtudy. BMJ 1986; 292: 526.
3. Tso s c  tí al. Deep vrin thrombosis and changes in coagulatỉon and 

nbnnoỉỵsis aíỉer gynaecoỉogical operatíons in Chinese: the eữect of oral 
coiuracepòves and maỉỉgnant dỉsease. õr J Haemđtếl 1980; 46: 603-12.

4. Gallus AS, tí a i Onỉ o>ntraceptìves and surgeiy: reduced antìthrombỉn 
and antiíactor XA leveis vrithout postopcradve venous tỉưombosis in 
íow-risk patiems. Thromb Ra 1984; 35: 513-26.

5. Sagar s. tí al. Oral contraceptíves. antlthrombÌQ m  acTivity, and 
postoperative deep-vein thrombosis. Lanat 1976; I: 509-11.

6. Sue-Ung E  Hughes LE. Should the puỉ be stopped preopcm ively? BMJ 
1988; 296: 447-8.

7. ThromboemboUc Rỉsk Factocs (THRIFT) Consensus Group. Rỉsk oi and 
prophylaxỉs for venous (hromboemboỉỉsm in hospỉtaỉ patíents. BMJ 
1992; 305: 567-74.

8. Anonymous. Drugs in the peri-operatỉve period: hormonal 
contraceptỉves and hormone replacement iherapy. Drug Ther Buli 
1999; 37: 78-80.

9. GuiHebaud J . should the pill be stopped preopeiativdy? BhU 1988:296: 
786-7.

10. Guilỉebaud J. Robinson GB. Stopping the pỉlL BMJ 199 ìĩ 302: 789.

TraveL For a waming that women takỉng oral 
contraceptíves may be at increased risk oỉ deep-vdn 
thrombosis bom travel involving prolonged immobility 
see Cardiovascular Disease, p. 224U.

In te ra ờ io n s

Emyme-induáng drugs have the potential to cause combined 
hormonal conơaceptíves to iaỉl by increasing theứ 
metabolỉsm and dearance. This eữect is weD establỉshed 
for several antìepữeptia and rifamycm atttữaaeriaỉs, and is 
likely for some antivirals. Although less well documented, 
these interactíons vvould also be C3tpeCTed to appỉy to most 
progestogen-only conưacepdves.

The Faculty oỊSaaud and Rtproduaivt Healthcart (FSRH) in 
the UKhas provided recommendatìons ỉor contraceptíon in 
women taking enzyme-indudng drugs.
• All women should be advised to use a relỉable 

conưacepdve method that is unaffeaed by enzyme- 
indudng drugs; these indude the progestogen-only 
injectables (medroxyprogesterone and norethisteroné 
enantate), the levonorgestrel-releasing IUD, copper 
IUDs, and barrier methods. They should be used to 
cover the duratíon of treatment with the enzyme- 
indudng drug and for 4 vveeks after stopping it.

• For vvomen taking a combined hormonal contraceptive 
(oral. transdermal patch. or vaginal ring) who requứe a 
shon course (no more than 2 months) oỉ an enzyme- 
indudng drug and do not want to change to a diSerent 
method of contraception, the hormonal contraceptive 
may be continued with additional non-hormonal 
contraceptive methods (e.g. condoms). The honnonal 
contraceptive should be used in a tricyding or extended 
regứnen: a tricyding regimen consists oí taking three 21- 
day cydes conúnuously vvithout a break followed by a 
shortened break oỉ 4 days; in an extended regimen the 
hormonal contracepdve is taken continuously (for not 
Iess than 3 weeks) until breakthrough bleeding occurs, at 
vvhich áme a shortened break o£ 3 to 4 days may be 
taken. Ií the contraceptive is being given oraUy it must be 
a monophasic preparation and should provide at least 
30 miCTOgrams of ethinylestradiol daUy. The eỉBcacy oi 
these regimens is uncertaỉn however.

• For women taking a combined hormonal contraceptive 
who require long-term treatment (more than 2 months) 
with an enzyme-inducing drug and do not want to 
change to a diữerent method of contracepóon, or when 
there are diỉBculties in using additional contraceptive 
precautions during short courses, an altemative is to use 
a combined oral contraceptive in a regimen that provides 
ethinylestradiol 50 micrograms or more daUy (maximum 
70 micrograms daily) in a tricyding or extended regũnen. 
The use of two patches or two vaginal rings 
simultaneously is not recommended. However, these 
measures are not suỉEdent ỉor long-term use of 
riíamydns, and an altemative method such as an IUD 
13 alvyays recommended.

• For women taking a progestogen-only oral contraceptive 
or using an implant, an additional non-hormonal or 
altemative method oí contracepnon is recommended to 
cover short courses of enzyme-indudng drugs. An 
altematíve method of contraception should be used if 
long-term ưeatment with an enzyme-indudng drug is 
required.

• For women requiring postcoital (emergency) 
contraception during or in the 4 vveeks after stopping
enzyme-indudng drugs, a single oral dose oỉ levonor- 
gesưel 3 mg given vyithìn 120 hours of intercouxse has 
been suggested. Altematlvely. a copper IUD may be used. 

Combined oral contracepnve íailure has been attributed to 
an interaction yyith broad-speơrum antibacterìals, purportedly 
through a reduction in the enterohepatic recyding oí the 
oestrogen component. However. the evidence does not 
generaUy suppõrt su ch an interactíon and the FSRH advises 
that additionàl contraceptíve precautions are not necessarỵ 
during or after courses of antibacterials that do not ưiduce 
liver enzymes. Nevertheless, ií the antibacterial causes 
vomiting or diarrhoea then the advice íor missed doses 
should be considered (see Uses, p. 2231.3).

Further details of drugs aỉỉecting. hormonal 
contraceptíves are given below under spedBc headings.

Oral contraceptives may also affeđ other drugs. 
Compounds undergoing oxidative metabolism can bave 
theữ plasma concentration raised by oral contraceptives 
through an inhibitory action. Conversely, oral 
contraceptives appear to induce glucuronidatíon of some 
drugs thus reducing their plasma concentration. Oral 
contraceptives can also antagonise the actions of several 
drugs. Drugs aííected indude:
• some analgesics (increased dearance of paracetamol and

morphine) ,
• anticoagulants (increased and decreased eífects reported; 

seep. 1535.1)
• some antídepressants (reduced efficacy. but also 

increased toxidty; see p. 407.2)

All cross-reíerences reíer to entries in Volume A
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• antidỉabetics (antagonism oí eííect)
• tbe andepíleptic laĩnottlgine (decréased plasma concen- 

tratíons; see p. 530-2)
• antíhypextensives (antagonism of eổect)
• benzôdiazepines (increased or decreased dearance; see 

p. 1070.2)
• ddosporin (increased toxidty; see p. 1955.1)
• doSbrate (ỉncreased dearance and antagonỉán of efiect)
• cortícosteroids (enhanced èSect; see p. 1620.3)
• Ievothyroxine (reduced íree ỉractíon due to increased 

binding globulin concentradon; see p. 2342.2)
• Udocaine (increased free ĩracdon dúe to altered protein 

bínđing; see Proteỉn Binding, under Phannacoldnetícs, 
p. 1991.3)

•- melatonin (ỉncreased concentrations; see p. 2552.2)
• selegỉline (decreased dearance; see p. 916-2)
• riianidine (ređuced deaiance; see p. 2027.2)
• xanthines (decreased dearance; see p. 1236-2)

Reviews.
1. Badc DJ. Onne MLTL PhannacoUnetic drot intencdons vvtih onl 

conttacsptlyea. OhI Pharmacokinít 1990; U : 472-04.
2. shenôeìd GM. O nl ctHnxaccpdva: ais đm ị úuencdoDS oĩ đÌBical 

sỉgniíĩcancc? Drv) SaỊcíy 1993; 9z 21-37.
3. Quereux c  Bcriỹ JP. Intenction médicamenteute «  contriception 

oiale. C ontnapt ịtr tíl S a  1998:24:129-31.
4. S d m r t i  JB. O nl qmtraorpứvt thcnpy in m m c  dnig incenaỉons 

. and unwinted oatcomn. J ữ m i Sptdf M t41999; 2:26-9.
5. xllhnan A. tmencttoas wỉtb bsnnonal cantrKspdoa. Sr J  tam  fta m  

• 2000; 26:109-11. Carrectlan. /lút; m .
6. Xaculty oí Satual fr Reproduaive Healthcare dinlad EHeaíveness 

Unit. Drog tm enakm s with honnonal cou m cepdca (issued January 
2011). Available . ac httjr.//i*TnrJfprbc.orỉ.ulưidinừ]/uploads/ 
CEUGuidanceDniglmeractionsHonnonaLpdí (acássed 18/04/11)

Antibacteriais. An interaction betvveen the ri/a m yâ n s (rif- 
a rn p iá n  and ri/a b u tin ) and hotmonal contraceptives is well 
established and altemative contracepdve measures are 
necessary (see Riíamydns, below).

A vaiiety oỉ b ro a d -sp ta ru tn  tm tìb a a eria ỉs bave also been 
reported to decrease oral contracepúve efficacy. Some 
stuđies ha ve poìnted to inteiỉerence with intestínal flora 
involved in enterohepatic drculatỉon of oestrogens as being 
a likely mechanism ỉor tbis interactỉon. Although up untũ 
1985 there had been 32 reports1 oỉ unlntended pregnandes 
in women recriving p a à ă ữ m  (25 oỉ them with a m p id ỉlừ t) 
the ability oỉ antíbacterỉalỉ to inhỉbit oral contracepdve 
eỉBcacy remains unproven. The data aie condstent. 
hơvvever, with the suppositỉon that eíScacy iỉ occasionally 
impaired.2 Several cases oỉ unintended pregnandes have 
been reported aỉter the use o! te tra cy d m a . Wỉth regard to 
other antibacterials, in theory any one with âgniScant 
eSects on intesdnal Qora could afiect contraceptive eỉhcacy. 
Isolated cases of pregnancy have been reponed following 
the use oỉ oephátospơrim , cM oram phenicol daptonc. ũ o rtừ a id , 
n itro fu ra n ta ừ u  ĩu ự im a m id a , and abtrinuBU Bữle but it is 
impossữde to determine whidi, ư any, of these interactions 
is reaL

Advice on the use oỉ broad-spectrunĩ antibacterials with 
combined hannonal contraceptỉves has tradltionalỉy been 
cautious, despite the lack of strong evidence of an 
interaction. It was usually recommended that additional 
conttaceptive precaudons should be used while taking, and 
for 7 days a&er stopping, a short couise oỉ any broad- 
spectrum antíbacteriaL It was also suggested that u  the 
couise of antíbacterial exceeded 3 weeks the intesdnal flora 
vvould develop reástance making additíonal precautions 
unnecessary, unless a new andbacterial was started. 
Hovvever, a revievv3 of the evidence by the Faculry of 
Sexual Health and Reproductìon (UK) conduded that 
overalỉ the evidence did not generally support an 
interacdon, and advised that addidonal contraceptíve 
precautíons are not necessary during or after counes of 
.antíbacterials that do not induce liver enrymes. Thiỉ advice 
vvas m agreement vvith contemporaneous advice issued by 
WHO and CDC. Nevertheless, ư the antíbaaerial causes 
vomĩdng or diarrhoea then the ađvice ỉor missed doses 
should be conádered (see Uses. p. 2231.3).

1. Bade DJ. ữaL  £rmỉuatỉon oi Commỉoee on Saỉety af Međỉdnes yeũow 
cud repons oa o n ỉ comncepdve^drus ỉateractíons wỉỉh «ndconvuỉ- 
sants and antihtortcs Br J á i*  ĩhgrm aai 1988; 25:527-32-

2. pỉcỉdnsoa BD; tí  đL Drag ỉmenokms bem cen m ỉ  coatnceptives and 
mtíbiotks. Okatí Gỵneai 2001; 98:853-60.

3. Pacuỉty oi Sexual & Rcproducdvc Beaỉthcire Qỉnỉcai Eíĩectỉveiỉess 
UniL D n ^  tateraatoro whb bonnonal u niaacepUẩ» (ỉssued January 
2011). AvaOaUe ac hnp^/www^prbcorf.ok/a<bniD/upkMds/ 
CEUGuỉdanceDnig&iteractỉonsHoanonaLpdí (acoBKd 18/04/11)

ữFAM fQ N 5. g ifa m p ià n  regulaiỉy results in menstnial irre- 
gulaiitíes and occasionalỉy in unintended pregnandes in 
women recdving oral contraceptives. It is a potent 
enzyme inđucer and conáderably mhanrpo the metab- 
oỉỉsm of honnonal connacepdves. Bor generaỉ recommen- 
dadons on the nse oỉ hĩonnonal cõnttaceptives with 
enryme-inđudng drugs, induding liỉamydns, see Interac- 
tìonã. p. 2242.3.

Similar precautìons aie recommended dming rifa b u ú n  
therapy.

Contraceptìve {ailure, resulting in an eaopic pregnancy, 
has also been reported in a vvoman who started riíampidn

therapy 3 months after placement oỉ an etonogestrel 
implant.1

1. Paml s, tt  ỂL Ectopic pregnanqr with ImpUnoo. J  Fam n a m  Repmd 
Btabh Can 2000; 32:113.

TROIEANDOMYON. Severe piuritus and iaundice may occur 
tf oral contracepdves and troleandomydn are gỉven 
tpgether.1 It has been suggested that theử hepatíc eơects 
may be additíve or synergistic, and that concutrent use 
shouldbe avoided.

1. Mlguet J-F, <f a t  laundkx Irom ữoleandomydn ind oral connanpdvet. 
A m  btítm  Mtđ 1980; 92:434.

Antidepressanis. S t Jo h n 's w o rt may decrease blood con- 
centradons oỉ oral contracepdveỉ bý enzyme inductíon.1'3 
Tbere have been reports oỉ inteimenstrual bleedlng and 
altered menỉtmaỉ bleeding in women on k>ng-tenn oral 
contraceptìves who started takỉng St John's wort.4 Several 
pregnandes have also been repoited.3'4

Por general recommendadõns on the use o! hormonal 
contraceptíves vrâth enzyme-indudng drugs, see Interac- 
tíons, p. 2242.3.

1. Bá& SỊ>, tí ểL Tbe imencửon bcmcen St Johĩi's won and an oraỉ 
oonoaceplhre. QÒI Pỉumrtacol ĩher 2003; 74: 525-35.

X  Pừunder K  tí MỈ. bưeractỉoD oỉ St John's ivon with iow-dose on l 
coaoaceptỉve thenpy: a randomỉaed cmmoDed ừiaL BrJ Qm Pharmaeoỉ 
2003; 54« 683-90.

3. Muiphy TA, cta/.ỉmeraciỉon oỉ SL John's Won wỉth oral comraccpdves: 
eíĩeảs õo tbe phannacoỉđnetỉcs of norethindrone and eứiỉnyỉ esữadỉoL 
ovarìan acdvỉty and breakthrough bỉeeđng. Contraapiion 2005; 71:402- 
8.

4. Yue Q^Y, tí aL SaỉetỴ of S t Jobn's vrort (Hyperỉcum períoraĩUTn). Lartctí 
2000;355:576-7.

5. Lăkemcdcỉsverket (M&dỉcal Products Agency~Sweden). Minskad effekt 
av p-pmơ vỉd samtí<fi| anvỉndning av iohaimesòn har lett tíH oõnskad 
gravỉdhet (hsued 4tb Pebruaiy, 2002). AvaQabỉe aL* httpư/www. 
Ìakexnedeìỉverket.5e/Tpl/News?age%5F%5F%5F%5F580.aspx 
(acceased 20/08/10)

6. Schwaiz m , tí al. Unwanted pregnanqr 0D sclỉ-međkaiỉon wltb St 
John's wort despite hoRnonaỉ a>mraceptiM. Br J Qỉn Phamuưoi 2003; 
53: 112-13.

Antrêpileptics. Oral contraceptive {ailure and break- 
through bleeding ha ve been rẽported in numerous cases 
during antíepQeptìc therapy.1-2 P hm ytoừ i, barbituiates sudi 
as phenobarìrita l and prìnũdone, and carbam ancpờte have 
been most hequently implicated, and oxcarbaapù te, fè lb a - 
m ate, and tap ira m a u  may interaa simỉlarly.3 These drugs 
inaease the dearance of both oestrogens and progestogens 
by enzyme induction, so dỉminisbing their efiects. 
Contracẽpdve methods that are not aỉĩected by enzyme 
inducdon indude a copper or levonorgestrel IUD, or intra- 
muscular depot medroxyprogesteronẽ acetate.0  H these 
are unsuitable, a combined oral contraceptive with an 
increased oestrogen content equivalent to ethứiylestradiol 
50micrograms or more, and a corresponding inaease in 
progestogen, is generaỉly recommended. In addỉtíon. the 
use of a monophasic preparation given for 3 cydes 
without a break íollovved by a tablet-hree interval of 4 
days (tricydlng) has also been suggested.4 The importance 
oỉ the progestogen in suppressing ovulation has also been 
discussed, vrith the suggestion that ethinylestradỉol doses 
oỉ less than SOmicrograms could be used provided the 
dose of progestogen is at least Img of norethisterone, 
150 micrograins of levonorgestrel or 300 micrograms of 
norgestrel.5 Biphasic triphasic and progestogen-only oral 
conưaceptives are not recommended.3

L am otrig ine  may also reduce contraceptìve efficacy, and is 
markedly aữeaed in tum by the contraceptive (see 
p. 530.2). Contraceptive efficacy may also be reduced, in a 
dose-dependent manner. by peram pãnel (see p. 535.2).

F o r  th e  eữ ects  o f  o ra l c o n tra c e p tiv e s  o n  valproate, see  
p . 5 5 8 .l !

T h e  e ữ ic ac y  o f  p o stco ita ! h o rm o n a l  c o m ra c e p tio n  
(e m e rg e n c y  c o n tra c e p tio n )  is a lso  re d u c e d  b y  e n z y m e -  
in d u d n g  an tìe p ile p tic  d ru g s.4 a n d  a n  in c re a se d  d o se  h a s  
b e e n  su g g es ted  (see  In te ra c tio n s . p . 2 2 4 2 .3 ).

A n tiepO ep tics t h a t  a re  re p o rte d  n o t  to  aữ e c t h o rm o n a l  
c o n tra c e p tỉv e s  i n d u d e  ethosuxim ide, Ịa b a p e n lin , leve tira a ta m . 
tia g a b in c , va lproate, a n d  vigabatrin.*-*

1. Mattson RH. Cramer JA. Epiỉepsr. sex bormones. and antiepiỉeptic 
drugs. Bpiừpàa 1985; 26  (suppl i): S40-S5Ỉ.

2. Back tí aL EvihatMMti oi Committee o& Saỉety (d Medỉdnes yeỉỉovr 
Gird repons on o n ỉ comnceptỉve-dnig tmenctỉons wiib antícónvul- 
sants and amãdodcs. Br J ơin PharmMaỉ 1988; 25: 527-32.

3. Wữbor K. Ensoci MHH. Phannacoỉdnctỉc drug Ỉnicractionỉ between oral 
comiaccptivts and second-genetatios anUcoovulsants. ơm  Pharmaa- 
kbưt 2000; 38: 355-63.

4. 0 3 rỉen  MD, GuỉOebaud J. Conmception ỉm  womeo with epilepsy. 
Epiừpâa 2006; 47: 1419-22.

5. Thomeycrott l  tí  ũL The ỉmpaa oi andepỉỉcptỉc drug ứicrapy on 
steroỉdal contncepthre dScaqr. Epilepsy Behẩv 2006; 9:31-9.

Antifungals. Menstrual iiregularities and pregnandes 
. have. been reported ìn women receìvìng oral 

contraceptives and g riseo fiiM n .1J It has been descríbed as 
an inducer oí hepatíc emymes that may increase the 
metabolism of honnonal contracepdves, but dinicaỉ evi- 
dence for thiỉ mèchanỉsm oí interactíon is laddng. Never- 
theless, additional conưacepớve measures should be con- 
sidered đuiing concomitant use and aíter stopping 
giiseoỉulvin; íor general recommendations on the use oỉ

hormonal contracepdves with enzyme-indudng drugs, see • 
ỉnteracdons. p. 2242.3. There have also been anecđotaỉ 
reports3'3 oỉ menstmal iiregulaiides and contiacepdve £ail- 
ure with fluamtaoừ, ừracoruaok, and ketocomaole, and simi- 
lar advice applies to these tf pregnancy is to be avoided 
with certainty.

1. vinDỊPteCPH. W(6er JCF.ImeiaaianbetweenoiaIcoimcepilvesand 
(riscoÃiMD. BÍU  19S4; 38*: 1125-4.

2. B.ck n j . a  aL Evduadeo (á Canminee OQ Salny si Medldses yeIlow 
card n p o ra  on ool contnceptỉvc-đrug ỉnicroctỉom wiih inriconvul- 
m tt  áọd sndUoda. Br J d n i  nuam oeot 19a8; 2S: 527-32.

3. Plũini n .  Spunnr Mỉ. Prepưnqr m o d ited with a conUned oral 
. CDnữsospavẽandltttconuols.NZM«(J 1993; 104(436.

4. Meyboom RHB. tt oL Dỉstuibance of whhdrawal bleedỉng đoỉlng 
coocomiiam ute oíltticonaiole and c n l contraceptlvsi. NZMtiJ 1997; 
110:300.

s. van Puiienbroek B?, tí  •/. Venuntng van de pdcydtu tìjdcns het 
gelij]ai}dl| gebruOc van ỉtxiconand en onle andcoDceptlva. Neá ĩỉịdsdtr 
Gtnmii 1990; 142:144-9.

Antrvirols. Some antivừals are likely to acceỉerate the 
metabolism oí oestrogens and progestogens; theoretically 
thereỉore. they may decrease the eSicacy pí honnonal 
contraceptives. This has been suggested for HlV-protease 
inhibitors su ch as nelỊùucvir,1 rítonovừ,1 and ritonavừ- 
boosted HTV-protease ỉnhibitors, and for the NNRH ruvira- 
pme> An altemative form of contraceptỉon shoulđ be con- 
sidered. For general tecommendatỉons on the use of hor- 
monal contraceptíves with enzyme-indudng drugs, see 
Interacdons, p. 2242.3.

Converselỹ, the area under the plasma-concentratỉon- 
tíme curve ỉor ethlnylestradiol is reported to be increased by 
HTV-protease inhibitors such as amprmavir. atcnanavir, and 
indmavir, and the NNRTIs delavừdữư and ifavirmz. Aỉthough 
the dinical implicatlons are unknovvn. the licensed prođud 
inỉormation recommends altematỉve or additíonal 
contraception.

The use of condoms witb a long-acdng method, su ch as 
an injectabỉe contraceptive, may be more suitable for 
padents with HTV iníection or at risk oi inlection.

1. Qaik XA. Theaũ t  PopulatioD-based nudy evahiatlng axsodalion 
between lelected andretrcrviral tbcraplẽs and potentlal oral 
contracepúve tailore. J A tqúr latmum Dtfic Synắr 2004; 37:1219-20.

2. Oueũet D. If eJL Effea ot Iltonavỉr an the phannacDlđnetỉa of eứiínyl 
oettra<Bd in hcahhy {emale vahmteen. B rJQ bt P hanriaat 1998; 46:
111-16.

3. MOdvaa D. a  tL  phannacoldnetk interaaian benveen nevinpỉne and 
etbinyl esoadiol/norethindiane when administeied cananremly to 
mv-inlecled women. J Aaftàr Imntunt Drfic Syndr 2002; 29: 471-7.

EndortieKn receptor antagonảts. In a phaimacokinetic 
study oí' heahhy women‘ the area under the concentra- 
don-dme cuxve (AUC) of both ethinylestradiol and nor- 
ethisterone were reduced by boíatừm, probably by enzyme 
inductìon. The possibility o( contraceptive (ailure should 
be considered, and licensed product inỉonnation for 
bosentan suggests that an additíônal or altemative method 
oỉ contraception sbould be used during bosentan therapy. 
For generaĩ recommendatíons on the use oỉ hormonál 
conơaceptíves with enzyme-indudng drugs. see Interac- 
tíons. p. 2242.3.

In contrast, àtaxotum iỉ an inhĩbitor of some cytochrome 
P450 i$oenzymes, and h has increased expostưe to 
ethinylestxadiol and norethisterone in women taking a 
combined oral contraceptìve. An increase in oescogen 
exposure may possibly increase the risk oi thrombocmbo- 
llsm.

1. van Giersbergen PLM. tí ai. Pharmaoỉkỉnetic imeractíon bemeen 
bosenun and the onỉ conơaceptivcs norethisterone and ethinyi 
estradiol. Int J ơ iti Pharmacol Thtr 2006; 44:113-18.

Mỉepristono. The antiprogestogen eHect of milepristone 
will inteiỉere with the eữectiveness of hormonal 
contraceptives. A non-honnonal method of contraception 
should be used by women given cominuous miíepristone 
for conditions such as Cushing's syndrome.

Retinoids. One vvoman taking an oral progestogen-only 
contraceptive (levonorgestrel 30 miCTOgtams daily) shovved 
a signihcant increase in plasma-progestogen while receiv- 
ìng aàtrttìn. which indicated ovulation had occurred.1 
However, progestogen-only conưacepứves do not suppress 
ovuladon in all cydes. and this iỉ not thought to be their 
primary tnechanism of contraceptive efficacy (see Types of 
Contraceptive. p. 2231.3). Nevertheless, because it is 
imperative that women receiving retinoids do not con- 
cdve, some have conduded that oral progestogen-only 
contraceptỉves are not suitable for use with letínoids.2

The anti-ovulatory eỉỉìcacy oỉ combined oral 
contraceptives was not a&ected by adtretin in 8 women in 
the study above.1 or by etretinate in a study3 in 12 vtromen. 
Other studies ha ve reported that àatretínơin did not 
signiScantly cbange plasma concentrations or adversely 
affea contraceptiye eíĐcacy oỉ ethinylestrađiol and levo- 
norgestrei in 9 vvomen,4 or ethinylestradicd and norethi- 
sterone in 26 vvomen.3 It bas been conduded that, unless 
othervrise contra-indicated, oral combined contraceptives 
are the contraceptive method of dioice for vvomen 
undergoing retinoid treatment.2 Licensed product iníorma-
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tíon for reánoids, induding isotretinoin, reminds pre- 
scribers that rwo eỡective (orms of contraception su ch as a 
combined oral contraceptive with a barrier method should 
be used during and after retinoid ưeatment (see aiso 
Pregnancy, under Isoơetìnoin. p. 1709.3).

Both isotretinoin and combined oral contraceptives can 
have adverse eữects on plasma lipids;‘ it has thereỉore been 
recommended that plasma lipids should be monitored 
during concurrent reúnoid and oral contraceptíve therapy, 
and Chat an oral contiaceptìve containing a non-androgenic 
progestogen is preíerred,2 since these have less đetrimental 
eữects on Iipids (p. 2239.2).

1. Berbis p, tí aỉ. Acittetin {RO 10-1670) and oral oontraceptỉves: 
ỉnteraaion study. Anh Dtrmatol Ra 1988; 280: 388-9.

2. Lehucher Ceyrac D, tí a i Rerinoids and comraceptíon. Dermatology i 992; 
184: 161-70.

ỉ. Berbỉs ?, tí ai. Study on the inũuence of etretinate on bíologic activity of 
oraỉ contraceptíves. J Am Acaẩ Dermatoỉ 1987; 17: 302-3.

4. Orme ìA ứ a ỉ. Isotretínoỉn and contraception. Lancet 1984; U: 752-3.
5. Hendrix cw, tí aỉ. The eơect of isotretinoín on che pharmacokinetics and 

pharmacodynaraỉcs oỉ ethinyl estradlol and norethỉndrone. Oừt 
Pharmacữi Ther 2004; 75: 464-75.

6. Chen Y, et ai. Elevation oí serum triglyceride and choỉesterot levels from 
isorretinoin iherapy with concomitani oral contraceptives. Pharmacot- 
pidemiol ũrug Safety 1995; 4: 91-6.

SHmulants. Modafinil induces hepatic enzymes and may 
reduce the eíhcacy of oral contraceptives.1 Licensed pro- 
duct iníonnation íor mođaũnil suggests that altemative or 
additional methods of contraception are needed; us intor- 
mation recommends that this is also continued for 1 
month after stopping modahnil, but in the UK it is recom- 
mended for 2 mònths.

For general recommendations on the use of hoimonal 
conơaceptives with enzyme-inducing drugs, see Interac- 
tions, p. 2242.3.

1. Robertson p. tí ai. Eỉỉea oi modafìniỉ on ihe pharmacotảneúcs of ethinyi 
estradiol and ưiazolam ỉn healthy voiunteers. Qin Pharmacũl Ttưr 2002; 
71: 46-56.

Sugammadex. The neuromuscular blockade reverser 
sugammadex may bind to oestrogens and progestogens. 
vvhich could decrease the eỄBcacy of hormonal 
conơaceptìves. u  a bolus dose o! sugammadex is given on 
the same day as an oral hormonal contracepáve, the 
appropríate action for a missed dose of contraceptive 
should be taken (see Uses and Administration, p. 2231.3). 
u  a bolus of sugammadex is given to a patient using a 
non-oral hormonal contraceptive, an additional 
non-hormonal contraceptive method should be used for 
the next 7 days, and the product iníotmatíon for the 
contraceptive consulted.

VHamins. Large supplements of vitamin c  have been 
reported to increase serum ethinylestradiol concentrations 
in women taking oral contraceptives,1 but a íurther study 
shovved no effect on either ethinylestradiol2 or Ievonor- 
gestrel.3

1. Badc DJ, et ai. Interaction oỉ ethinyloestradiol with ascorbic add ỉn man. 
BMJ 1981; 282: 1516.

2. 2amah NM. tì ai. Absence oí an eUea. oi high vitanùn c dosage OR ỉhe 
systemic avaiỉabilỉty of ethinyl estradỉol in vvomen using a combinađon 
oral contraceptíve. Cortữactprion 1993; 48: 377-91.

3. Kuhnz w. tì ai. Inỉluence oí high doses of vỉtamin c on the 
bioavaiỉabUity and the se rum protein binding oí levonorgestrel in 
women using a combinatíon oral contraceptỉve. Contraceprion 1995; 51: 
111-16.

P h a rm a co k in e tic s

For a discussion of the phannacoldnetics of oesơogens and 
progestogens. see Estradiol. p. 2273.3 and Progesterone, 
p. 2302.2, respectively. The extern of binding oi progesto- 
gens to serum sex-honnone binding globulin may be altered 
when they are given with an oestrogen. Oesưogens increase 
serum concentrations of sex-hormone bínding globulin, 
and progestogens diííer in theữ ability to suppress this effect.

Reíerence to the eữects of hormonal conưaceptives on 
binding proteứis.1

1. Fotherby K. Interactỉons oỉ conữacepdve steroỉds with binding proteins 
and the dinkal implỉcatíonỉ. Am  N Y Acaắ Sả 1988; 538: 313-20.

Hormone Replacement Therapy
Hormohersatztherapie; HRT; THS; Traitement Hormonal 
Substitutìí Tratámiento hormonal restitutivo; ropMOHoaa- 
MecTHTenbHaa Tepannn. -

The M e n o p a u s e

The menopause is deỉined as the peimanent cessation oỉ 
cydical menstruation due to loss of ovarian íollicular 
activity. It is thereíore determined in retrospect, con- 
ventìonally after 1 year mthout menstruation. In the few 
years befote the menopause (the menopausal transition), 
ovarian oestradiol secretion dedines, sometúnes in a 
ductuating tnanner, and there is a resultant increase in 
pituitary follide-stimulating hormone (FSH) secretion. The 
menopausai transitíon may be characterised by irreguỉar

menstrual cycles and dysỉunctíonal uterine bleeding, and 
íertility is much reduced compared with the early 
reproductlve yeais. The tenn perimenopause is used to 
cover the menopausal ưansition and the ărst year after the 
menopause, and may last 6 years or more. It has sometimes 
been reỉeiTed toas the dỉmaaeric. Oestrogen concentra- 
dons reach their minúnum and FSH concentrations their 
maximum about 4 years aíter the menopause. Aítei the 
menopause the ovaiies may continue to produce some 
androgens; adrenal and ovarian androgens are aromatised 
to oestrogens (mainly oestrone) in the perỉpheiy. but 
oesưogen concentraúons are much lovver than in 
premenopausal women. The median age íor the natural 
menopause is about 51 years. Ti the menopause occurs in 
women aged 40 years or less, it is considered premature. The 
menopause may be induced by surgical removal of both 
ovaries, or sometimes by antineoplastíc drugs or radio- 
therapy.

The dedine in oestrogen concentrations duiing the 
perimenopause may be assodated with both acute and long- 
term eữects. However. some of these may be diữicult to 
diíỉerentiate (rom the eỉlects of ageing. and the incidence 
varies geographically. Established aaite symptoms can indude 
vasomotor instability, manUesting as hot Oushes and night 
svveats, and vaginal atrophy and dyspareunia. Non-spednc 
symptoms indude palpitations, headache. backache. and 
psychological symptõms such as tiredness. lack of 
concenơation, loss of libido. irrítability, insomnia, and 
depression. Insomnia may occur secondary to night svveats. 
There is little evidence that depressive illness is 
disproportionately increased at the menopause. Urinary 
problems are common in ageing vvomen. and may occur in 
the perimenopause, but the extern that these are due to lack 
of oestrogens has not been detennined. An establiỉhed long- 
ttrm conscquenct of the decline in oestrogen concentrations is 
an increased risk of bone ỉractures resulting from an 
increase in the rate of bone resorption. In addition, dedine 
ỉn oesưogen concentrations is assodated vvith adverse 
eẩects on blood lipoproteins, and this may be a risk taaor 
for cardiovascular disease.

Acute and longer-teim eííects oỉ the menopause may be 
managed by using hormone replacement therapy (HRT) 
with oesưogens, with or vvithout progestogens, and 
non-hormonal therapies (see Menopausal Disorders, 
p. 2245.1).

Uses a n d  A d m in is tra tìo n
The term hormone replacement therapy (HRT) is often used to 
tepresent the use ol an oestrogen, tvith OI ivithout a 
progestogen. in peri- and postmenopausal vvomen. HRT is 
ũsed for the management of acute menopausal symptoms 
(see p. 2245.1) such as vasomotor symptoms and aưophic 
vagừũtis, and can be used long-term in vvomen witb 
premature or surgically-induced menopause until the 
normal age of menopause. HRT may ãlso be used íor 
postmenopausaỉ osteoporosis (see p. 2246.1) in selected 
women, when other preíerred drugs cannot be used or have 
been ineữeaive. The most commonly used oesơogens in 
menopausaỉ HRT are natural oesưogens su ch as estradioL 
and conjugated oesưogens. Dosages of oesưogens used in 
HRT are generally Iower than those used in combined oral 
contraceptives, and do not therelore provide conơacepúon.

Oesưogens for HRT are available as oral tablets, 
intranasal sprays, subcutaneọus implants, topical applica- 
tions íor vulvovaglnaỉ use, intravaginaỉ rings, and 
transdermal patches and gels. Generally, ií prolonged 
therapy (íor more than 2 to 4 weeks) vvith an oesưogen by 
any route is envisaged in a vvoman with an intạct uterus, a 
progestogen is requứed to prevent endometríal proliíera- 
tion. This may be given cydically or continuously, 
depending on the woman's menopausal status. Cydical 
regimens usually indude a progestogen for 10 to 14 days of 
each 23-day cyde, although an extended regimen that 
indudes a progestogen for 14 days oỉ a 91-day cyde is also in 
use. Progestogens may be given oralỉy or transdermally. 
Both progesterone derivatives such as medroxyprogester- 
one and dydrogesterone, and 19-nortestosterone analogues 
such as norethisterone, norgestrel, and levonorgestrel are 
used. Doses of progestogens ỉor HRT are similar to those 
used in combined oral contraceptives.

Administration. In a discussion of the reỉative merits of 
oral and transdermal oestrogen therapy1 it was suggested 
that there was drcumstantíal and theoretical evidence to 
suppose that transdermal therapy might be preỉerable in 
vvomen who smoke, who suSer bom migraine, hepato- 
biliary disease, or hypertriglyceridaemia, or who have a 
history of thromboembolism. In contrast, oral HRT might 
be. preíerable in patíents with hyperchoỉesterolaemia. 
Hovvever, studies to examine these suppositions were 
needed. Although there have been hirther studies com- 
paring cardiovascular risk markers in women given oral 
or transdennal HRT, data on dinical outcome are scarce2 
(see also Venous Thromboembolìsm. under Adveise

Eíỉects. p. 2249.3). Various altematives to oral oestrogen 
therapy have been reviewed.J'5 For reíerences ar»(j 
revievvs about estradiol given buccally or sublingually, as 
implants, intianasally, or transdeimally. see p. 2271.3 and 
p. 2272.1.

1. Luũdn EG, Ory SJ. Relative value oỉ transdemul and onỉ *nrngf|| 
ỉherapy in various cUnicaỉ sỉcuadoiu. híayo Qùt Proc 1994; 69:131-5

2. Modèna MG, tí ai. Ncw cvidcncc (t^udỉng hormone rcpỉacement 
therapies Ỉỉ urgeniỉy required: ữansdennaỉ postmenopausaỉ 
therapy dỉữers Erom oral honnone therapy in rlsks and beneãts. 
Matuntas 2005; 52: ỉ-10.

3. Baker VL. Aỉtematíves to oral estrogen repUcemem: tr«w<atrnnaỊ 
patdies, percutaneous gels, vaginal crẽams and dngs, hnplam^ 
other methods of delivery. Obsttí Gynecol ơ in  Narth Am 1994; 2ỈỈ 271-97

4. Jewelewicz R. New deveỉopments ỉn topicaỉ esvogen therapy. ĩềrtữSteriỊ 
1997; 67: 1-12.

5. Yoo J-W, Lee CH. Drug deiỉvery Systems for horraone therapy. J Cmtroi 
Reiease 2006; 112: 1-14.

Cardiovascular disorders. Observationaỉ studies have 
shovvn a decreased risk of ischaemic heart disease and 
consequent mortality in vvomen receiving menopausal 
HRT and oestrogens are knovvn to have some beneSdal 
effeas on the plasma lipid proGle (see ESects on Lipids, 
p. 2250.1). However, results from randomised placebo- 
controlled studies of combined HRT for primary or second- 
ary prevention of isdiaemic heart disease have shown no 
overalỉ beneGt (rom HRT. and possibly an increased risk of 
coronary events (see Ischaemic Heart Disease, under 
Adverse EHects, p. 2248.3). It has thereíore been recom- 
mended that HRT should not be used ỉor prevention oỉ 
cardiovascular disease.1 Cardiovascular risk reduction, 
induding management oí blood lipids, is discussed on 
p. 1246.1.

I. Mosca L tí ai. Evỉdence-based guideỉỉnes íor carđỉovascuỉar đsease 
prevemíon ÍĐ women. ơratiation 2004; 109: 672-93.

Dementia. Several observational studies1'* have suggested 
that oesưogens can reduce the tisk and delay the onset oí 
Ahheũne^s disease (p. 388.1) in postmenopausal women 
receiving HRT. However, subsequent meta-analyses4-1 con- 
duded that studies conduaed so far had substantial meth- 
odoiogical problems and that resuits were condicting. A 
(urther observational study4 has also reported improved 
global cognition, and a slower rate of dedine over 3 yeais 
in vromen recciving HRT. This study also íound7 that pre- 
vious HRT use reduced the risk of developing dementia, 
but that current HRT use had no eííect unless it was taken 
(or more than 10 years. In conưast, another obseryational 
study (a substudy of the Nurse's Health Study4 induding 
13807 women) ỉound no assotíatỉon bemeen HRT use 
and cognitive peiỉormance over 2 years. and a suggestíon 
that long-term use or initiation at older ages may increase 
the risk of cognitive dedine. Any apparent beneSts oỉ HRT 
have also been throvvn into question by the results of two 
large controlled studies of women who received conju- 
gated oesưogens with medroxyprogesterone, or placebo, 
íor about 4 years. At the end oí the Heart and Estrogen/ 
Progestin Replacement Study oỉ women with coronary 
disease, there was no diữerence in cognitive (unction tests 
between those receiving HRT or placebo.’ In the Women's 
Health Initiative Memory Study of over 4000 women aged 
65 years and older, HRT had no dinically significant eữect 
on global cognitíve hinction, but the risk of suãering a 
substantial decline was higher for the HRT group.10 Also, 
HRT did not prevent the development of mild cognidve 
impaúment, and actuaỉly doubled the risk oỉ dementia.*1 
The absolute risk of demenũa is small, however, and this 
increase is equivalent to 45 cases oí dementia per year íor 
every 10000 vvomen taking HRT compared with 22 cases 
for placebo. SimiLar ettects were íound for conjugated 
oesưogens alone in women with a prior hysterectomy 
who were studied in a separate arm of the Women's 
Health Initiative.1113 Pooling of data from both the oestro- 
gen alone and combined HRT arms of this study suggested 
that HRT had an adverse efiect on cognition,15 increased 
the risk for both dementia and mild cognitive ứnpainnent. 
and should not be used to prevent dementia or cognitive 
decline.12 A substudy of the Women's Health Ihitiative 
examined changes in spedũc cognitive domains, parọcu- 
larly memory and aíỉect, in 1416 vvomen given combined 
HRT or placebo.14 Aíter an average of 4 to 5 years, com- 
bined HRT had a negative effea on verbal memoiy, but a 
ưend to a positive effect on Ggural memory; there was no 
signiScant inũuence on other cognitive domains and 
aỖecL

It has been suggested that age might providẹ an 
explanation íor the condict between results of obsemtional 
and controlled studies. A review that compared results ftcạn 
controlled studies in younger women (less than 65  Tẹais 
old) and oỉder tvomen (65 or older) ỉòund tbat yoonger 
women may not be at risk ừora oesơogen alone and may 
beneht in verbai memory and attendon.15 However, the 
revievver noted that theré were limited data availabỊe on 
oestrogen alone in younger women and a lack of studi« o 
combined HRT. A case-control study16 has also reported a

All cross-reíerences refer to entries in Volume A
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reduced lisk of AMidme^s disease in younger yyomen (50 
to 63 yeais old), but not older vvomen, gỉven HRT.

Some reports17' 1* suggcst that treatmẽnt with oẹstrogens 
may be oỉ beneầt in women wbo already bave Alzheimer,s 
dlsease. However, in a controlled study in women with mild 
to moderate Alzheimer*s đisease, oestrogen replacement 
therapy fọr óne year did not slow the progression oỉ disease 
or improve global. cognitive, or hmctional outcomes.30 
Puithêr analỹsis oỉ the range of hormone concentradons 
measured in thỉs study31 tound no assodatíon between 
plasma concentratỉons of escađỉol and estrone, and 
cognidve hmcdon.-
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HyperparoHiyroidism. The efiects of HRT have been stu- 
died ỉn postmenopausal women with mild primary hyper- 
parathýroidism (p. 1170.3). Oestrogens have been 
reportẽd to reduce the ra te oỉ bone tumover and plasma 
concentrations of caldum ỉn these patients, as well as 
increase bone mineraỉ denãty.1'4

1. Marcux R. tt al. Conjugated estrogens in the treatmcnt o( 
posoneoopausaỉ women with hyperparaỉhyrnidism. Am  ỉnurn Mtẩ 
19S4; m ôi 635-40.
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ưeatment oCprỉmary bypcrpantbyroidism in posunenopausil womcn. 
N Bn§ỉ J Mfẩ l9B6: 3 lÁ  1461-5.
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Menopausal disordars. The menopause (p. 2244.1) is a 
natural process that occurs in women vvith normal ageing. 
For some, the only nodceable change during the perime- 
nopause iỉ inegular menstrual periods that eventually 
stop, but for others vasomotor symptoms and atrophic 
vaginỉtis can cause signihcant điscõmíort; eSectỉ vary not 
onỉy betvreen vramen. but also for the individual woman 
as she progresses through the menopausal transition. 
Menopausal eSects can be more sudden and intense in 
women vyho bave the abrupt loss oỉ oestrogen assodatcd 
with menopause inđuced by surgery, chemotherapy, or 
radiotherapy. Many reviem and guidelines have been 
publỉshed õn management of the menopause induđing 
the use of HRT.

Acote m enopausal symptóms. There are several
strategies that may be ưied ỉor the management oỉ acute
menopausal symptoms.
• In postmenopausal vvomen VTith only vagùml symptoms, 

non-honnonal vaginal lubrícants and moỉstuiisers can be 
tried Srst.1 If these aie inadequate, locaũy-ading vaginal 
oestrogen therapy may be eSectíve;1-7 impiõvement 
typicaãy occurs vvithin ã few weeks, but may take 4 to 6 
weeks. Oestrogen therapy may contínue ỉor as long as 
lequiied ỉor symptomatic Tdỉet but da ta on the eữects o{ 
long-teim use ãre laddng.1 Systemic exposure hom

. va^naỉ pieparationỉ is believed to be ỉimĩted, and the 
addidon oỉ a progestogen to protect agaỉnst endometiỉal 
hyperplada in women with a uteius is generally not 
indicated when low-dose local oestrogen therapy is 
used.1 Nevenheless, smdies have repõited casẽs of 
endometrial hypeiplasia and oveistimulãtion; a systema- 
tlc review ỉound that there were insuíBdent data to 
conhnn whether a progestogen should be given when 
vagỉnaỉ oestrogens are used for more than 6 months.1. 
Women using a cream may be at higher risk oỉ systemic 
absotptíon since dostng relies on the amount oỉ Cream 
measured by the woman, vvhich may be vaiiable 
compaied with vagỉnal tablets. (Some vagỉnal prepara- 
tíons are designed to deliver suỉSdent systemic oesưogen 
to treat vasomotor symptoms—see belõw.)

• Mild vasomotor symptoms may be adequately managed 
with lUestyle changes su ch as maỉntaining a lower core 
body temperature. physical acdvity, and relaxatíon 
tedmiques.1 Moderate to severe symptoms can be 
conưoỉled with HRT,3'* usually gi ven' orally or 
transdermally; some vaginal rings also deliver suíĐdent 
oestrogen to the drculadon to treat vasomotor 
symptoms. The lowest dose that Controls symptoms is 
given short term, generaQy for no more than 5 years. 
Women vvithout a uterus,. and who have not had 
endometriosis, can be given. continuous oestrogen 
alone>7-* Women with a uterus should also receive a 
progestogen to reduce the risk oi endometrial hyper- 
plasia and cancer assodated with unopposed oestrogen 
therapy*-4-4-’ (for a dỉscussion of the risks of endometrỉal 
cancẽr with HRT. see under Adverse ESects, p. 2247.3). 
hi women who are postmenopausal (more than 12 
months) continuouỉ combined HRT may be used.7 
Hovvever, condnuous combined HRT can cause irregular 
bleeding in perimenopausal women, so they are usually 
given a cydical progestogen orally or transdeimally, 
which will cause regular wìthdrawal bleeding; an 
altematíve is the levonorgestrd intra-uterine dcvice. 
Vaginal progesterone or oral Iong-cyde regimens 
(prôgestogen ỉor 12 to 14 days every 3 to 6 months) 
have been used to reduce adverse eữects. but it ỉs not 
dear that these provìde adequate endometrial protec- 
tíon.*
Perimenopausal women are stíll potentìalỉy terdle and 
HRT does not provide contraceptíon. It is now considered 
that women free of all risk íactors for venous and arterial 
disease may use a low-dose combined oral contraceptíve 
(p. 2231.3) to provide both relieỉ of menopausal 
symptoms and contraceptíon.3 However, it is recom- 
mended that they should stop the oral contraceptíve at 
the age of 50. so that the menstrual cyde and 
menopausal status can be assessed. Non-honnonal 
contraceptives or a progestogen-only contraceptíve (see 
p. 2232.3) may be used ư contraceptíon is required in 
perimenopausal women using HRT, and contínued to the 
age of 55 when natural sterìlity can be assumed.10 
Aỉtemadve hormonal therapies íor vasomotor symptoms 
indude the progestogens mẽgestroỉ and medroxyproges- 
terone.5-4-1' Tibolone, vvhich has oestrogenic progesto- 
genic and androgenic propenies, is another option for 
postmenopausal women.<7-,llJ
Non-hormonal therapies have also been tried aỉthough 
evidence for the eỉhcacy of these is Iess conclusive than 
that for HRT.3-6-11’14 The antidepressants Auoxetine. 
paroxetíne, and venlalaxine have shown some beneht in 
small studies. and low doses oỉ gabapentin have been 
reponed to be eSective. Indeed. Iow-dose paroxetine is 
used in some counơies for the ưeatment of moderate to 
severe vasomotor symptoms assodated with the 
menopause. Clonidine or veralipnde may be conãdered 
when HRT is not suỉtable. but the use õỉ these can be 
limited by adverse eBects. Other therapies have been 
used to mãnage vasotnotor symptoms based on anecdotal 
reports oỉ bõieAt, but they have generally not been 
ehecdve in placebo-connoQed studies. These indude 
isoSavones hom soya or red dover. evening primrose oil. 
dmidỉuga (black cohosh), AngeUea sinatsừ (dong quai), 
and vitamin E.

• Non-fpeàỊk symptoms may aỉso improve in vvomen given 
HRT, but good evidence is somewhat scanty and HRT 
should not be used solely for these inđỉcadons. 
Oestrogens might reduce recuirent urinary-ơact inỉec- 
tíons in susceptible vvomen,7 but incontinence can 
worsen (see p. 2246.2). Many vvomen report improved

mood and well-being when given oestrogens, ahhough it 
is undeax to what extern thỉs is due to reHeí oi other 
symptoms. Two large controlled studies15-14 have ỉound 
that combined HRT bnproyed some quality ot lUe 
measuies in postmenopausal women -vvith vasomotor 

. symptoms. bũt that asymptomadc women in general 
received no benehL There is insuffident evỉdence to 
support the use of oestrogen, alone or in comblned HRT, 
ỉor the treatment oi depression.* Moreover, the addidon 
of progestogens carrìes some dsk of adveise effects on 
mood such as depressỉon. amdety, and initability 
.Androgens such as testosterone are somedmes used ás 
ad]uncts to HRT to improve psychològical weO-being and 
libido. However, despite some evidence ỉor efficacy in 
selected populations, su ch aỉ surgically menopausal 
women, testosterone cannot be recommendêd for 
generalỉsed use because oí pooiỉy-deíỉned indỉcations 
and a lack oỉ evidence on long-tenn saỉety.17 

Initỉatỉon of HRT. There is inaeasing dlscussion about 
when to start HRT, as the timỉng õf treatment after 
menopausé seems to relate to long-tenn health outcomes. 
There has been interest particulariy in how the eữect of HRT 
on ischaemic beart disease might be aữected by age, 
conàdeiing that many vvomen who took part in studies of 
HRT were older than those vvho generaily tạke HRT ỉor 
vasomotor symptoms in their 5ÒS (see Ischaemic Heart 
Disease under Eữects on the Cardiovascular System, 
p. 2248.3). The benefit-risk ratío is more likely to be 
acceptable for short-term symptomadc management in 
younger women around the age oí typicãl narural 
ĩnenopause (about 51 years). It is also now generally 
advised that. unless there is a compdling ỉnđication, HRT 
should not be started in women older than 60 who have had 
a namral menopause at the typical age because they will 
usually have higher baseline lisks oí cardiovascular disease 
and breast cancer.’ It is also generally agreed that an vromen 
who have had a prtmature natural OT inductd mentrpause 
should be oSered HRT or a combined oral contraceptive 
until about 52 yeais oỉ age, unless there are spedfic 
contra-indlcatlons to therapy. These women may need 
higher doses of HRT than those normaUy used to conttol 
vasomotor symptoms. Adjuncứve androgen therapy may 
also be considered, partìcularly in ọophorectomised 
vvomen.1* Considerations as to how long they need to 
condnue HKT aher the usual age for the menôpause are 
probably the same as íor other women.

Long-term use of HRT. There are extenãve da ta hom 
observadonal studies on the beneũdal ehects on hacture 
rates and cardiovascular disease, on the lỉsks ỉor 
development of breast cancer and endometrìal cancer, and 
on the possible eBects on overall mortality. However, the 
women receiving HRT in these studies may diBer hom 
vvomen not receiving HRT, and the extern of any bias 
resulting hom this is undear.”  Randomised prospectíve 
studies have conhrmed the increased risk oi breast cancer, 
venous thromboembolism, stroke, and dementia assodated 
vvith combined HRT (see under Adverse Eífects, p. 2246.3). 
Contrary to the antidpated beneĩits for preventing 
ischaemỉc heart dỉsease, these studies also íound an increase 
in coronary events, and such use is now not recommended 
(see Cardiovascuỉar Disorders, p. 2244.3). These results 
have led to recommendatíons that HRT should not be used 
long term solely íor the prevention of chronic disease in 
generaUy healthy postmenopausal women.‘-i0'ỉl However, 
although other ữeatments are now preíerred íor the 
preventìon and treatment oí osteoporosis (p. 1168.1), long- 
term HRT may be suitable íor some women (see also 
p. 2246.1).
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Osteoporosis. Oesưogens may be used Ũ1  selected patíents 
for the treatment and prevendon of postmenopausal 
osteoporosis (p. 1168.1). They have a dứecr antứesorptive 
eííect on bone. and will increase bone mass density 
(BMD). However. data bom the Heart and Esưogen/Pro- 
gestin Replacement Study (HERS) have called into ques- 
don the benefit of HRT in reducing the incidence of frac- 
tures.1-2 A meta-analysis3 including the initial HERS data,1 
most of which were from women without osteoporosis, 
consequently lound only non-significant reduction in frac- 
ture risk Ũ1 older women although overall the risk of frac- 
ture was reduced by between 20 and 30%. Subsequent 
results bom the Women's Health Initiative4 showed that, 
contrary to the results of this meta-analysis, combined 
HRT did reduce the risk oi Eracture in healthy postmeno- 
pausal women. Similarly, cohort data bom 138737 
women in the Million Women Study5 showed that current 
use of HRT reduced íracture risk, but that this protection 
vvore 00 rapidly after stopping HRT. Other studies have 
also reported that protection agaỉnst loss of bone mineral 
density4 and ừacture7 is not retained aiter stopping HRT.

Despite the probable bene&ts, there is substantial 
evidence to show that HRT is assodated with an increased 
risk of cancer, panicularly breast cancer (see Breast under 
Cardnogenidty, below), and some cardiovascular diseases 
such as sưoke and venous thromboembolisni (see Eíỉects on 
the Cardiovascular System, p. 2248.2). It is now generally 
recommended by authorities. such as the UK CSM.* that the 
risk to benefit ratio of HRT is uníavourable for the 
prevention of osteoporosis as Arst-line therapy, and that it 
should not be used in this way for vvomen over 50 years of 
age. HRT does, however, remain an option when other
o s teo p o ro s is  p re v e n t ìo n  th e ra p ie s  a re  u n s u ita b le . Y o u n g e r 
women who have undergone premature menopause may 
be given HRT íor menopausal symptoms and to prevent 
osteoporosis unúl the age oí 50, aỉter vvhich its use should be 
reviewed and considered a second-line choice.

Suggested minimum daily doses are 625 micrograms oỉ 
oral conjugated oestrogens, 2mg oỉ oral estradiol or 
50 micrograms transdermally, and 15 micrograms of oral 
ethinylestradiol; lovver doses may also be effectìve,, ' ,s and a 
transdermaỉ patch supplying 14 micrograms oi estradiol 
daily is licensed for the prevention of osteoporosis in the 
USA. Addition of a progestogen (required to prevent 
endometrial hyperplasia in women with a uterns) does not 
impaứthe benehdal eííect of oestrogens on BMD, whether 
given cydically or continuously,14'17 and may provide a 
turther reduction in risk o£ ừactures.1* Although current, 
long-tenn use of HRT can increase BMD and reduce íracture 
risk. unresolved issues are the duration of therapy required 
to prevent ừactures in old age. and the ideal age to start 
therapy to obtain the maximum benehts to the bone vvith 
the minimum risk of breast cancer.18-20

Oestrogens may also be used in women to reduce the risk 
of corticosteroid-induced osteoporosis (see Eơects on Bones 
and Joints, p. 1616.2).
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Urinary incontìnence. Urinary incontinence (p. 2349.2) 
may be one of several acute symptoms assodated with a 
decline in oestrogen levels at the menopause (see Meno- 
pausal Disorders, p. 2245.1). Studies1’2 suggest that oesưo- 
gens used with alpha-adrenoceptor agonists are eữective 
in the management of female sưess incontinence and this 
combination has been advocated for use in postmenopau- 
sal parients with mild symptoms. Unỉortunately addirion 
of a progestogen to treatment to reduce the risk of endo- 
metrial cardnoma in women vvith an intact uterus mìght 
exacerbate the incontinence.3 The value of oesưogens 
used vvithout an alpha-adrenoceptor agonist in urínary 
incondnence is less dear. One study* reponed that oestro- 
gen therapy and pelvic Qoor exerdses for 1.8 months tvas 
more eííectìve than exerdses alone in women with mild 
stress incontinence. However, a placebo-conưolled studys 
íound no improvement after 6 months oí oestrogen ther- 
apy.

Some consider that oesơogens may be of use for
sy m p to m s  o f  u rg e n c y , ừ e q u e n c y ,  a n d  n o c tu r ia  in  
postmenopausal patients with urge incontinence, particu- 
larly ư given locally;6 it has been suggested that 
hypoestrogenism may reduce the sensory threshold of the 
bladder.7 A meta-analysis ol 23 studies conduded that 
oesưogen therapy subjectively improved urinary incont- 
inence in postmenopausal vvomen but many of the studies 
examined were consỉdered to be dehdent in some respea." 
Later well-designed studies’ 10 ol women vvith sưess, urge, 
or mixed incontinence ỉound that HRT did not improve, or 
even worsened. measures of incondnence, although there 
vvas the possìbility that concomitant progestogen therapy 
might have atíected efficacy. Furthermore, the placebo- 
conưolled Women's Health Initiative11 tound that both 
oesưogen alone and combination HRT increased the overall 
risk of developing stress, urge. or mixed incontinence, and 
vvorsened incontinence in women who were symptomatic 
before starting HRT. Another placebo-controlled study12 
also tound that combination HRT increased the risk of 
developing ỉtress or urge incontinence, and the large 
Nurses’ Health Study cohõn reported13 that the current use 
of HRT increased the risk ot developing urinary incont- 
inence.
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A d v e r s e  E ffects O ỈH R T
When oestrogens are used for menopausal HRT, adverse 
effects indude nausea and vomiting, abdominal cramps and 
bloating, weight changes, breast enlargement and tender- 
ness, premenstrual-like syndrome, sodium and Ouid 
retention, altered blood lipids, cholestatic jaundice, glucose 
intolerance, rashes and chloasma (melasma), changes in 
libído. migraine, dizziness, depression. mood changes, 
headache. leg cramps, vaginal candidiasis, and decreased 
tolerance of contaa lenses. Transdermal delivery Systems 
may cause contact sensitisation (possibly severe hyper- 
sensitivity reactions on continued exposure), and nasal 
sprays may cause local irritanon, rhinorrhoea, and epistaxis. 
Headache has been reponed on vigorous exerdse. Use of 
oestrogen vvithout a progestogen results in endometrial 
hyperplasia and an increased risk of endometiial cartínoma 
(see p. 2247.3). The addition of a progestogen for 10 to 14 
days of a 28-day cyde reduces this risk but results in regular 
withdrawal bleeding towards the end of the progestogen. 
Use of conõnuous progescogen and oesưogen avoids 
withdrawal bleeding, but may result in irregular break- 
through bleeding, particularly in the early stages of therapy, 
or if used vvithin 12 months of the last menstrual period. 
Current use o( menopausal HRT is assodated with an 
increased risk of venous thromboembolism and breast 
cancer (see p. 2249.3 and below).
Reviews.
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Cardnogenicily. Use of unopposed oestrogen as meno- 
pausal HRT in women with a uterus inaeases the risk of 
endometrìal cancer, irrespective oí the route of adminis- 
tratìon. This risk is reduced, although posãbly not elimi- 
nated completely, by the concomitant use of a progesto- 
gen. There is also evidence that use of HRT, as oesttogen 
alone or with a progestogen, increases the risk of breast
cancer. __

Because of condnuing modiScations in regimens for HRT 
there is a continuing need to monitor the inddence of 
various cancers in usen of this therapy.

The cardnogenidty of combined menopausal HRT has 
been revievved.1

1. IARC/WHO. Combined esirogen-progestogcn coniraceptives and 
combứied cstrogcn-progcslogcn menopausal [herapy. ĨARC monographt 
an lỉu  Ịvătuatíon of camnđỹadc risla to humara voiumt 91 2007: Available
at: http://monographs.iarc.fr/ENG/MoQographjyvol9Umono91.pdf
(accessed 20/07/10)

BREAST. Early age at menarche and late age at menopause 
increase the risk of breast cancer, and surgical oophorect- 
omy at an early age decreases the risk of breast cancer. In 
addítion. higher concentrations oí unbound endogenous 
oestrogens in postmenopausal vvomen appear to increase 
the risk of developing breast cancer.1 Such risk íàctors 
have prompted concems that menopausal HRT might be 
assodated with an increased risk oí breast cancer.

Revievvs and analyses2-4 of studies published dunng the 
1970s and/or 1980S ón the use of unôpposed oestrogen 
replacement therapy in postmenopausal women have 
generally shown that there is an assodated moderate 
increase in the risk oí breast cancer; ũgures for ovetau 
rdative risk compared with non-oestrogen users rangeo 
from under 1 to up to 2. One of these,3 a meta-analysu 0 
studies from 1976 to 1989, hirther shovved that althougn 
the relative risk of breast cancer rose to 1.3 aíter 15 yeaR 03 
oestrogen use, it did not appear to rise at all until after 5 
years oi use. A similar meta-anaiysis4 diííerendated betvve 
low-dose oestrogens and high-dose oesttogens; those taktng

All CTOss-reíerences reíer to entries in Volume A
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625 micrograms daily of conjugated oestrogens had a lisk oỉ 
breast cancer 1.08 .tímes hlghẽr than non-oestrogen uscrs, 
whereas the reladve risk in those taking 1.25 mg daily or 
more was up to 2.0. A subsequent meta-analysis5 
dỉãerentiated bervreen current use oỉ HRT, duratlon oỉ 
use, and use at any dme. The highest leladve risk of bteast 
.cancer was assodâted with current use (1.4); use for 10 
years or inore was assodated with a relatíve risk oỉ about 
1.2, and having ever used HRT was not assodated yvith an 
ináeased risk. In 1997. the CoUaboradve Group on 
Hormonal Pactors in Breast Cancer reanalysed about 90% 
oỉ the woriđwide evỉdence onbreast cancẽr and the use of 
HRT.‘  They reported that the relative rỉsk of having breast 
cancer dỉagnosed was increasedby a ỉactor of 1.023 ỉor each 
year oỉ usẽ, being 1.35 for 5 or mõre years oỉ use. However, 
this ebect was rẽđuced on cessatíon õf use. and had largely 
disappeared aỉter about 5 years. In women who started 
therâpy at age 50, the cumúlative excess number oỉ breast 
cancêrs diagnosed per 1000 women betvveen age 50 and 70 
were esthnated to be 2, 6, and 12 for 5,10, and 15 years oi 
use, respectively, hom a baseline 0í  45 per 1000 in never- 
users.4 ỉn. contrast, the arm of the Women's Health 
rnidadve7 that compared conjugated oestrogens with 
placebo over an average of about 7 yean found a trend 
towards a redúcdon ỉn breast cancer dsk with HRT. A 
Bnnish cohort study* also ỉound no increase in risk with less 
than 5 years of oral estradiol or estrỉol therapy. For women 
taldng únoppõsed oestrogen in the Nurses' Health Study* 
cohoit the Ùneãr increase in rìsk with increasing duratíon õỉ 
use dỉd notbẽcòme statiỉtìcally signitìcant untíl cuirent use 
exceeded 20 years.

Most data ìelatẹ to the use oỉ unopposed oestrogen. 
There has been"specúladon both that the concomitant use oi 
progestogen in HRT could reduce the risk oí breast cancer 
and .that it might increase it  Bergkvist tí al.lt suggested an 
increased relatíve risk oỉ 4.4 in the small subgroup using 
long-tenn comblned therapy, but because õf the large 
conhdence intervals they considered these results incon- 
duáve. Analysis oi the Nurses' Health Study cohoit has 
provided evidence that current use of oesơogen and 
progestogen iỉ assodated with a sũnilar increased reladve 
iisk oỉ breast cancer to that of unopposed oestrogen (1.4 
versus 1.3).11 The CoQaboratìve Group on Honnonaĩ Pactors 
in' Breast Cancer* found no evidence of marked diSerences 
between preparadons containing oestrogens alone and 
those containing oestrogens and progestogens. However. in 
a randomised study, oestrogen plus progestogen was 
assodạted with greater increases in radiographic breast 
density thanunopposed oestrogen.11 The resúlti of íurther 
cohort studies13-14 and case-control srudies15-14 also suggest 
that the risk of breast cancer may be higher for cnrrent or 
recent use of combined HRT compared with oestrogen 
alone, and a cohort study17 of over 1 milHon vromen (the 
Million Women Stuđy) ỉound relatíve risks of 1.3 for users 
oỉ oestrogen alone, and 2.0 for combined HRT. compared 
with never-users. Aher an average foIlow-up oỉ about 5 
years the Women's Health Initíatíve,11 comparing combined 
HRT vvith placebo in more than 16 000 women, was stopped 
earỉy because oỉ an increased rate of invaslve breast cancer 
in women given HRT.

The public health perspectíve on the im plications oỉ 
any iiicreased risk of breast cancer will depend on the 
backgrounđ risk. This is high in westem countries, so a smaỉl 
increased reladve lisk would equate to a large absolute 
increase in number of eases.”

If menopausal oestrogen therapy inaeases the risk of 
breast cancer, there is a need to ascertain whether these 
cancen can be detected eaiỉy, how aggressive they are, and 
what the mortality rate ban  them is. Currendy, there are 
limited data on these points.
• There is evidence20-31 that the use of HRT decreases the 

s e n á tív i ty  a n d  s p e d S d ty  o ỉ  'S creen ing  m a m m o g ra p h y  
(resultíng in more ỉalse positíves and more talse 
negatíves), appạrently because it increases radiographic 
breast density22-23 or slows the natural change from 
dense pattems to íatty pattems.24 so decreaãng the 
ability to interpret the mammogram. This is of concem 
ỉor the success oi screening programmes, and has been 
suggested as a ỉactor in the increased detecúon of interval 
cancers (those deteaed benveen screening appoint- 
ments).21 In addỉdon, HRT-assodated ũicreases in 
radỉographic breast density could acrually be a marker 
ỉor risk õf breast cancer.12̂ *

• Some da ta suggest that breast cancets in women on HRT 
may be oi better prognosdc grade.77-24 The Collaboradve 
Group on Hormonal Pactors in Breast Cancer reported 
that breast cancers were more likely to be localised in 
eurrent or recent users of HRT, but that there was 
evidence oí an increased risk of metastasiỉ vvith 
increasing duradon oỉ use.‘  However, the Women's 
Health Initiatìve24 did not conSrrn previous Sndings of 
ỉavourable prognosis, and ỉound breast cancers in 
combined HRT users to be larger, more likely to be node 
poătíve, and at a more advanced stage at diagnosiỉ. The 
lỉkelibood of good prognostìc grade in vvomen on HRT

m a y  d e p e n d  o n  t h e  h is to lo g ica l ty p e  o f  a n y  le s io n  t h a t  
d ev e lo p s: in v as iv e  lo b u la r  a n d  tu b u la r  c a n c e rs  a re  m o r e  
s tro n g ly  a s s o d a te d w i th  c u n e n t  u s e  O ỈH RT th a n  in v a s ỉv e  
d u c ta l  c a n ce r.2*

•  F o flo w -u p  o f  m o s t s tu d ỉe s  is  c u r r e n d y  in s u íH d e n t  to  g iv e  
a  d e a r  in d ỉc a d o n  o f  m o r ta lỉ ty  r is k  w i th  lo n g - te r m  ù s e .

. E a r ly  d a  ta  £rom  a  U K  c o h o r t  s tu đ y 30 sú g g e s te d  a  
d e c re a se d  r isk  ò í  b re a s t  c a n c e r  m o rtaU ty , b u t  a h e r  ỉ u r t h e r  
fo llo w -u p  th e  risk  w a s  n o  lo n g e r  re d u c e d .31 S im ỉla rly , a  
s tu d y  in  2 6 1 4  w o m e n  w i th  b re a s t  c a n c e r  fo llo w e d  u p  ỉ o r  
u p  tó  2 2  y e a rs  ío u n d  th a t  t h e  u s e  o ỉ  H R T  a t  t h e  t ìm e  o í  

• d iag n o s is  w a s  a sso c ia ted  v r i th  a  re d u c t ìo n  in  m o r ta ỉl ty , 
b u t  t h e  e f ie c t w a n e d  o v e r  t im e .3ĩ I n  c o n tra s t , d a ta 11 b o m  
t h e  N u rse s ' H e a lth  S ra đ y  c o h o r t  su g g e s t a n  in c re a se  i n  
r isk  o ỉ  d e a th  b o m  b re a s t  c a n c e r  i n  w o m e n  w h o  h a v e  
c u r re n t ly  u s e d  H RT fo r  5 y e a rs  o r  m o r e  (1 .4 5 ) . S lm ila rly , 
a l th o u g h  m o rta lity  w a s  lo w e r  o v e r a l l  a  ơ e n d  to v ra rd s  a n  
in c re a sé d  risk  o f d e a th  b o m  b re a s t  c a n c e r  (1 .9 ; 9 5 %  
c o n d d e n c e  in te rv a l  0 .4  to  8 .4) vvas s e e n  in  a  s tu d y  o ỉ  
lo n g - te n n  u s e  (m e a n  o f  17 y e a rs ) .31 

T h e  r isk  o f b re a s t  Õ n c e r  m a y  b e  in c ré a s e d  íu r th e r  b y  th e  u s e  
of H R T  in  w o m e n  w h o  a r e  ab ready  a t  a n  in c re a se d  risk . 
A lth o u g h  a  s tu d y  ỉo u n d  a m o d e s t  i n ư e a s e  in  rìsk  in  th e s e  
w om cn, it  w a s  n o t  s ig n iS c a n d y  h ig b e r , a n d  th e re  w a s  a  
re d u c e d  to ta l  m o rta ỉỉty  ra te .34 I t  is  u n d e a r  w h e th e r  u s e  o f 
HRT in  b re a s t  c a n c e r  su rv iv o rs  in c re a se s  t h e  ■ r isk  o i 
su b s e q u e n t re cu n re n ce  a n d  a s s o d a te d  m o r ta li ty  (se e  a lso  
M a lig n a n t N eop lasm s u n d e r  P re c a u tío n s , p .  2 2 5 0 .2 ).
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CERVÍX. Stuđies of the eữect oỉ HRT on cervical cancer tisk 
are likely to be subject to the potentlal coníoundlng of 
other risk ỉactors such as sexual acdvity. There are few 
đa ta on thỉs risk; one stuđy1 suggested oestrogens do not 
increase, and may decrease, the risk oỉ cervỉcaỉ cancer, but 
another1 suggested that unopposed oesưogen might 
increase the risk oỉ adenocardnoma. Therapy with com- 
bined HRT did not signỉOcantly aCTect the inddence oỉ 
cytological abnormalitles ỉound in annual cervical smears 
in women in the Heart and Estrogen/progestín Replace- 
ment Study (HERS).3 In the Women's Health Initiative 
study,4 however, there was an overaD increase in the ind- 
dence of new abnormalities in women given combined 
HRT, compared with placebo, although the inddence oỉ 
high-grade squamous intra-epithelial leáon and cervical 
cancer was nõt aỉĩeaed.

1 . Parardni. F,ri oI. CaseHTOntrol study ot ocsrugen rcplacement therapy 
and risk ol cervical ancer. BMJ 1997; 313: 85-8.
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Õbtũt Gyntcoi 2006:108:410-19.

£NDOM£ĨR/UM. The increased inddence oi endometrial 
hyperplasia and rỉsk oỉ cancer in women receiving unop- 
põsed oestrogen replacemenỉ therapy is well established. 
An analysis oỉ case control ỉtudies published during the 
1970S and 1980S revealẹd a relative risk oỉ developing 
endometrial cancer oí 1.4 to 7.6 in women who had ẽver 
used oestrogen, and a relative risk of 3.1 to 15 in long- 
term usen, compared with nonusen.1 Risk was also 
increased with higher doses of oestrogens. In general. 
endometrial cancer in oestrogen users was of a better 
prognostic stage, and survival rates were better, than in 
nonuseTS.1 An elevated risk oỉ enddmetrial cancer persists 
for several years after stopping unopposed oesưogen ther- 
apy.2

Addition oỉ a progestogen to oestrogen replacement 
therápy reduces the inddence of endomètrial hyperplasia3 
and cancer. However, the extern to which this alters the 
risks and benehts of oestrogen replacement therapy, and the 
optímum progestogen type, and dose and duration, have 
not been fuDy eluddated.

As regards risk of endomeơial cancer. preliminary data 
hom a cohon study revealed that the adđition oỉ cydical 
progestogen to oestrogen therapy reduced this risk 
compared with oestrogen therapy alone.4 A hirther case- 
conữol study conSrmẽd that prôgestogens deaeased the 
relative risk. and that the reduction ỉn risk was greater when 
progestogens were used for 10 or more days per month than 
\vhen they were used for less than 10 days per month.5 Two 
much larger case-control studies have conhrmed these 
hndings.4-7 However, 1 of these studies* reported that in 
long-term users the addidon of a progestogen did not reduce 
the risk of endometrial cancer to that seen in nonusers— 
after 5 years of use, the relative risk of endometrial cancer 
vvith HRT containing 10 or more days of progestogen per 
month was 2.5 (95% conhdence intervals 1.1 to 5.5). This 
Hnding remains to be condrmed.

Use of progestogens for 10 days of an 84-day cyde (long 
cyde) has been suggested to improve acceptability of 
combined HRT. Hơwever, one study of a long-cyde regiroen 
was stopped because oỉ an ũicreased risk of endometrial 
hyperplasia and atypia compared with a conventional 
monthly cyde regúnen.*

Some nevver regimens oỉ HRT use continuous lovv doses 
oỉ progestogen with oestrogen. which avoid withdrawal 
bleeding. Data on the Inddence of endometrial hyperplasia 
bom randomised studies of these regỉmens have been 
reassuring.3'4-10 Continuous norethisterone plus ethinyles- 
tradioỉ,4 and continuous medroxyprogesterone plus conju- 
gated oestrogens,10 proteaed the endametrium against the 
hyperplasia seen with the oestrogen alone. In comparìng 
continuous and sequendal regimens oỉ combined oral HRT, 
a meta-analysìs3 suggested that they were assodated with 
similar risks of endometrial hyperplasia, but the sequential 
regimens that had been studied were quite varỉed and there 
were insuíhdent data available to ađequately compare 
diỉỉerent regimens. The first data on endometrial cancer risk 
bom continuous combined HRT suggest that it is as 
protective as sequential therapy vvith the progestogeh given
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for 10 or more days per month (odds ratìo 1.07 per 5 years oỉ 
use lor both regúnens).7 The Women's Health Initiatìve 
reported11 that although the rate oỉ endometrial cancer for 
continuous combined HRT was reduced. it was not 
signiữcantly diHerent to placebo over 5 years. However, in 
the anaỉysis oi endometrial cancer in the Million Women 
cohon study,12 in which 55% of the 716738 vvomen had 
not used HRT, there was a lower risk of endometrial cancer 
with condnuous combined HRT, whereas it was not altered 
for cydic combined HRT, and was higher for oestrogen-only 
HRT and tibolone. The benehdal eííects of combined HRT 
were also ỉound to be greatest in obese women.

It is unclear whether use of HRT in endometiial cancer 
survivors increases the risk of subsequent recurrence and 
assodated mortaỉity (see also Malignant Neoplasms under 
Precautions. p. 2250.2).
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GASĨKCHNĨESỊĨNAL TRACT. Evidence of an effect of oestrogen 
replacement therapy on colorectal cancer is ambiguous, 
since studies have reponed both an increased and a 
decreased inddence; a meta-anaỉysis in 1995 suggested no 
overall eữect.1 However, subsequent cohort studies did 
suggest a lovver úiddence of colon cancer in those who 
had received oestrogens.2-3 This was most pronounced in 
current users in whom the relative risk was about one- 
third to one-hah of that for women who had never taken 
oestrogen. Similarly, a large case-conưol study also 
reported a signihcant reduction in colon cancer, but not 
rectal cancer.4 A later meta-analysis5 conduded that the 
risk of colon cancer might be decreased among women 
who have recently used HRT. and that the risk of death 
hom colon cancer mịght also be reduced. The Women's 
Health Initiative.6 a placebo-controlled study of combined 
HRT in more than 16 000 women, found that those taking 
HRT had a decreased risk of developing colorectal cancer, 
but that at diagnosís there was greater lymph node ỉnvoỉ- 
vement and it was at a more advanced stage.

There is less iníormation on the eííect oí HRT on death 
from colorectal cancer. In the Nurses' Health Study cohort7 
there were decreased risks of death from colorectal cancer 
and death overall for vvomen taking HRT vtrhen cancer was 
diagnosed, compared with those vvho had never taken HRT. 
However, this beneht was limited to vvomen who had been 
taking HRT for no more than 5 years beíore diagnosis; 
longer duration oỉ use and past use had no effea on 
survival.
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OVARY. There was no dear evidence that the use of oesưo- 
gen replacement therapy altered the tisk of invasive 
ovarian cancer in various case-control studies reviewed by 
the Collaborative Ovarian Cancer Group.1 However, sub- 
sequent study oỉ a large cohort has suggested that long- 
term oesơogen replacement therapy may inaease the risk 
of íatal ovarìan cancer.2-3 Similarly, a meta-analysis indi- 
cated an inơeased risk ỉor invasive epithelial ovarian can- 
cer, espedally after long-term use of HRT.4 Another. later,

All aoss-reíerences reíer to entries in Volume A

cohort study5 also reported that there was an increased 
risk oí ovarian cancer with oestrogen replacexnent ther- 
apy, particularly when given for 10 years or more, but 
íound no increase. for combined HRT. A Svredish case-con- 
ưol study4 looked at diỉlerent types oỉ HRT and also found 
that the risk was increased vvíth oestrogen replacement 
therapy. For combứied HRT, however, the risk was 
inaeased for women who had used sequential combined 
HRT (continuous oestrogen plus cyclical progestogen), but 
not for those who had used continuous combined HRT. 
Similarly. in the Women's Health Initiative,7 a placebo- 
conưolled study of continuous combined HRT in more 
than 16000 women, the increased inddence of ovarian 
cancer was not signiĐcant duríng 5.6 years of follow-up. 
Further cohort data support an assodation with long-term 
current use of unopposed oestrogen replacement ther- 
apy,*'10 but the role of progestogen remains less dean the 
MilUon VVomen Study10 also found increased risks with 
combined HRT, but the Nurses' Health Study’ ỉound no 
assodation. In the cohort NIH-AARP Diet and Health 
Study* the risk oí ovarian cancer vvas also increased over- 
all for 5 or more years of combined HRT use. and lound to 
be higher íor users of sequential compared with continu- 
ous combined HRT.
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Effeds on carbohytirate meiabolism. Data from a survey 
of postmenopausíd women showed that diabetic vvomen 
who were currently taking HRT had better glycaemic con- 
ơol than those who had never taken HRT õr were pre- 
vious users.1 In the Heart and Estrogen/Progestin Replace- 
ment study2 in postmenopausal vvomen vvith ischaemic 
heart disease, there was no signihcant change in fasting 
glucose concentranons after 4 years o! combined HRT in 
women vvith or vráhout diabetes compared with a rise in 
women given placebo. There vvas also a lower risk o( 
developing diabetes in those given HRT (cumulative ind- 
dence 6.2%) compared with placebo (9.5%). The 
Women's Health Initiative study3 reponed changes in fast- 
ing glucose and insulin concentrations, indicatíng a fall in 
insulin resistance, in women treated with combined HRT. 
During an average 5.6 years of foIlow-up there was a 
lower inddence of diabetes in vvomen given HRT (3.5%) 
compared with placebo (4.2%). This represented an abso- 
lute reductlon ôf 15 cases oí ưeated (ũabetes pcr 10000 
women per year of HRT treatment.

Although HRT may improve glycaemic comrol in 
diabetic postmenopausal vvomen, it is generally used with 
caưtíon in this group. Diabetìc patìents are already at 
ỉncreased risk of cardiovascular disease. and HRT may be 
assodated with an increased risk of ischaemic heart disease 
(see be!ow).
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Effeds on the cardiovascular System. Various lacts sup- 
poit the theory that endogenous oesttogens may be cardi- ■ 
oprotective. For example, mortality rates for cardiovascu- 
lar disease in women are Iower than those in men at all 
ages. In addition. vvomen who have a surgically induced 
menopause at a young age are at increased risk oỉ 
ischaemic heait disease compared with women who have 
a natural menopause.

Conversely. use of high doses of oesưogens íor malignant 
disease is assodated with an increased risk oỉ cardiovascular 
events. Similaiỉy, use of oestrogens in combined oral 
contraceptives carries a small increased risk of cardiovas- 
cular disease (see p. 2237.1). Moreover, an eariy study in 
men surviving a myocardial iníarcúon ỉound that hỉgh doses

of conịugated oestrogens (5 mgdaily) were assodated with a 
higher inddence of subsequent coronary events than 
plăcebo (see Eữects on thè Cardiovascular System, in 
Conjugated Oestrogens. p. 2260.3).

In practice, some large observational studies ỉound a 
decreased rìsk oí ischaemic heart disease and mortality in 
vvomen receivmg menopausal HRT compared with those 
who have never received this therapy (see below). The 
reduction in risk was estimated as 30 to 50%, but biases 
such as the healthy User eữect seem to play a part in this 
estimate; uníortunately, results bom controũed studles 
have cast doubt on the extent of any reduction in risk. There 
is also evidence to show that HST incriases the risk oi stroke 
(see p. 2249.2) and venous thromboemboiism (see 
p. 2249.3).

The mechanisms by which oesttogen exerts its 
cardiovascular eỉíects are not fully understood.1 Oestrogen 
has beneBdal eữects on lipoproteins, but adverse eSects on 
triglycerídes (see p. 2250.1). Similarly, it has benefiôal 
eíỉects on some, and adverse eỉíects on other, medỉators oi 
thrombosis. Oestrogen may also have a direct beneSdal 
effea on the coronary vasculature. Progestogens may 
reduce the beneỉitíai effeas of oestrogens on some lipids, 
although observational data has suggested that this is not 
suíCdent to reverse potentiai benefit.
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HYPERTĨNSION. Although high doses oí oesữogens have 
been assodated with increased blood pressure, use of 
menopausal HRT in normotensive and hypertensive 
women has little effect on blood pressure or may be asso- 
tíated with a small decrease.1'4 An observatíonaỉ study3 of 
normotensive postmenopausaỉ women also íound that, 
over time, the average increase in ỉystolic blood pressure 
was signiũcantly less ứt women who were taking HRT.
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ISCHAEMIC HEART ữSEASE. In 1991, Stampíer and Colditt 
reviewed 31 case-control and cohort studies on the risk of 
ischaemic heart disease in women using menopausal 
HRT.1 Four studies showed an adverse trend, 2 showed no 
eííect on risk. and 25 shovved a trend to reductỉon in 
risk or a signiBcant reduction in risk. The summary rela- 
tive risk was 0.56, with esdmated 95% conhdcnce inter- 
vals of 0.50 to 0.61. Other revievvs have reported similar 
reducdons in risk.2-3 Much of the data relate to the usc of 
tmopposed oestrogen, which is no longer recommended in 
women with a uterus because of the risk of endometrial 
cancer (see p. 2247.3).

There was concem that the addition of progestogen 
might negate or reduce the cardiovascular benehts ol 
oesaogens by reduđng the oesơogen-induced rise in serum 
high-density-lỉpoprotein cholesteroi concentrations. It was 
postulated that this might be particularly true for 
progestogens derived hom nortestosterone rather than 
progesteióne. Results hom the Postmenopausal Esưogen/ 
Progestin Interventions Trial (PEPI) indicateđ that the 
benehtíal eữects on blood lỉpoproteins and hbrinogen, 
although greatest with unopposed oestrogen, were still 
present when combined vvith medroxyprogesterone or 
micronised progesterone (micronised progesterone was 
preferable to medroxyprogesterone).4 Moreover, the UK 
Mẹdical Research Coundl Study repoTted a íairly even 
balance between possíbly benehóal and ađverse efiects on 
lipid concentratíons and coagulability when conjugated 
oestrogens alone were compared with conjugated oesựo- 
gens pĩus norgestrel (a nortestosterone derivative).5 Similar 
results were reported in the CHART study for ethinylestra- 
diol with or without norethisterone.4 Although reassunng, 
these 3 studies provided iníormation only on surrogate end- 
points.

Data hom the Nurses' Health Study cohort7 showed a 
greater reducnon in the risk of major ischaemic heart 
disease among women receiving an oestrogen plus a 
progestogen (reladve risk 0.4) than those receiving an 
oestrogen alone (0.6), as compared with the risk in women 
not using honnones. ĩn-vitro data suggest that progestọgehs 
may actually protect agáinst atherosderoás Via inhibition of 
smooth musde cell prolUeration.*

As regards duratíon of HRT use, current use appeared 
to be the most important ỉactor for cardlovasctilar nsk 
reduction. Users with coronary risk faaors appeared to 
derive greater beneht hom HRT than those at lovv risk 0! 
coronary artery disease.9 Of concem, the Nuises' Health 
Study reported that the apparent benefit hom SRT



decreased with increasỉng duration oỉ use beyond 10 yeais 
because of an increase in mortality bom breast cancer.* 

Hoyvever, a nmnber of studiẽs have now ỉound no 
beneB dal effect on risk oỉ heait đisease. In contrast to 
previous ttnritnge, a retrospective case-control study10 dỉd 
not find a deaeăsed risk <rf myocardial inỉarction in women 
currently nring combined HRT or oestrogens alone. The 
authors of thi* stuđy suggested tbat the bene&t of HRTmay 
not be as lạige as has been esthnated in some qualitatíve 
ơvervieyTS, and emphasised the need íor dãta from 
randomỉsed studies.1* TUs has been conihmed by results11 
oỉ the Heart and Estrogen/Progestin Replacement Stuđy, a 
randomised placebo-cóntrollèd stuđy ỉn women with 
ẹstablished iỉchaemic heart dỉsease. Cotnbined HRT with 
conjugated oestrogens plus medioxypiogesterone produced 
no overall reduction ìn the occtuTence oỉ myocardial 
iníàrctíon or death đue to ischaemỉc heait đisease in these 
women. Thls overall lack 0ỉ  rffect was đue to an inỉtial 
increase ỉn cardiac events duiỉng the fiist year, with a later 
benebdal eSect In yean 3 to 5. During unblinded íollovy- 
up12 oỉ 2.7 yeais, these late beneữdal effeas did not persist 
and the iỉsk oỉ cardỉovascular events was not leduced. 
Observatíonal data ỉrom the Nutses' Health Stuđy cohort13 
also- noted a trend towards an initial increase in cardỉac 
events ỉollovred by a decrease in riskvrith long-term use of 
HRT, in women with a history of ischaemic heart dỉsease. 
Other studỉes ỉound that HRT did not aHect the progression 
oi exisdng coronary atherosderosls as measũred by 
angiography.14-11 Oestrogen therapy for 2 yeàrs also had 
no eỉỉéct ’ ớn- the lisk of hưther cardiac events in 
postmehopaúsal vromen who had survived a myocardial 
ĩn farcdon.l*-There is also some evidence that the risks and 
benebts of HRT may vary according to the presence or 
absence oỉ particular prothrombotic mutadons.17

. Thesẹ wonyỉng results have suggested that HRT shouỉd 
n o t be used foĩ secondary preventìon in women with heart 
disease, in contrast to some earller suggestìons (see also 
Cardiovascular Disorders under Uses and Administratíon, 
p. 2244.3).

In  women without pre-existing heart đisease, observa- 
tional data bom the Nuises' Health Study" showed a 
reduced dsk of major coronaiy events in users of HRT, 
compared nrâth never-users. Hovyever, there were increased 
rates oỉ coronary events at an avetage follow-up oỉ about 5 
years in the Women's Health Initiative,1* a primaiy 
prevention study compaiing combined HRT vvith placebo in 
over 16 000 women. The risk was hi ghen in the Sist year oỉ 
HRT but decreased to a smaỉler non-signiScant excess risk in 
the followìng years.20 The ann of the Women's Health 
Initiative that compạred unopposed conjugated oestrogens 
with placebo in more than 10000 women with prior 
hysterectomy found that over an average oỉ 7 years there 
vvas no diSerence in the risk of ischaemic heait dỉsease.21-22 
These resuỉts suggest that HRT should also n o t be used ỉor 
primary pteventĩon of isđtaemic heart disease.

There is condnuing debate about the eữect oỉ HRT on 
ischaemỉc heart dỉsease, and how Ít might be inAuenced by 
age. The generalỉsibility of some study results, such as in the 
Women's Health Inidative, has been questioned because 
the mean age of the study group has beẽn much older than 
women who generally take HRT for vasomotor symptoms in 
their 50s. Ă  meta-analysis23 has compared data from 
younger and older women, and found that ỉor younger 
women (less than 10 years since menopause or under 60 
years oỉ age) there was a reduced risk oỉ myocardial 
inỉarcdon or cardỉac death with HRT. In older women. 
however, events increased in the Brst year then decreased 
aỉter 2 years, resuldng in a neutral eữect over time. 
Secondary analysis24 of the Women's Health Initiativie data 
íound that ỉor women who started HRT doser to menopause 
(aged 30 to 59 years or less than 10 yeais since menopause) 
there was a trend towards reduced risks of iichaemic heart 
discase and death, while risk increased with age and tìme 
ánce menopause. One ỉactor migbt be the reduction by HRT 
oỉ atherosderotic caldỉicaúon In the coronaiy aneiies.25 
Purther stuđies are underoay to examine the eổect of HRT. 
started soon aber menopause, in the prevention of 
atherosderoãs.
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16. t h e  E 57R IT  tca m . O e s r o g e n  th e ra p y  lo r  p re v e n d o n  o f  rc in la rc tio n  in  
p o s tm e n o p a u sa l w o m e n : a  ran d o tn lsed  p ỉacebo  controD ed o ia l .  Im c tt  
2 0 0 2 :3 6 *  2 0 0 1 - *

17. P s a ty  B M . d  t l  H o tm o n e  re td a ce m e n t th e ia p y . p ro th ro m b o tic  
m u ta tio n s . a n d  th e  rlsk  o t  i n d d e n t  n o n ỉá ta l m y o t» t f ia l  in la rc tio n  in  
p o n m e n o p a ts a l  w o m e n -  JAMA 2001 ; 2 8 5 :9 0 6 -1 3 .

1 *  G ro d s td n  V .t t tL K  p ro sp ec tiv e . obse rva tỉona l I tu d y  oi p o s tm en o p a u sa l 
h o rm o n e  th e ra p y  a n d  p rh n a iy  p rev e n d tm  o t  c ard ỉovascu la r d lsease. A m  
b tttm  M tđ  2000 ; 133 : 9 3 3 -4 1 .

19. W r it in f  G roup  fo r  th e  W o m e n 's  H ea lth  In id s tiv e  Investlga to rs . Rlsks 
a n d  b e n e S u  <d e s tro g en  p lu s  proges tỉn  in  h e a lth y  p o sn n e n o p a tu a l 
w o ra e n :  p r in d p a l  r e su l ts  ỉ r o m  th e  W o m e n ’s  H e a lth  I n i tia d v e  
ta n d o m h é d  ccm tro lled  td a L  JAMẢ 2 0 0 2 :2 8 8 :3 2 1 -3 3 .

2 0 . M a n so n  JE . tí  đL E stro g en  p lu s  p ro g estỉn  a n d  th e  tiỉlc o{ c o ro n a ry  h e a r t 
d ls e a te . N  Brtfl J  M tđ  2003 ; 3 4 9 : 5 2 3 - 3 *

21 . t h e  W o m e n 't  H e a lth  ln ỉd a t iv e  S te e r in ị  C o m m itte e . E S e cts  0i  
c o n ju g a te d  e q u ỉn e  é stro g en  in  p o m n e n ọ p au sa l w o m e n  w ith  h y ste r-  
e c tũ n ỹ :  th e  W o m e n 's  H ea lth  In U a d v e  ran d o m ỉrc d  con troO ed trỉal. 
JAMA 2004 ; 29 1 : 170 1 -1 2 .

22 . H sla J .  t í tL  C on ]u g a ted  e q u in e  e stro g en s a n d  c o ro n a ry  h e a r t  d isease: th e  
W o m e n 'l  H ea lth  In id a d v e . Ardt h ttãn M tỉ  2 006 ; 166: 3 5 7 -6 5 .

2 3 . S a lp e te r  SR, t í  tL  C o ro n a ry  b c a r t  dỉseasc e v en ts  a s so d a te d  w ith  
b o n n o n e  th e ra p y  in  y o u n g e r  a n d  o lde r w o m e n . }  Gtn b n tm  M ti  2 0 0 *  
2 1 : 3 6 3 -6 .

24 . R o tso u w  J E  t í  al. P o s tm e n o p a tu a l h o n n o n e  th e ra p y  a n d  dslc o t 
e a n U o ra sc n la r  d isease  b y  a g e  a n d  y e a n  since  m e n o p au se . JAMA 2007; 
2 9 7 :1 4 6 5 - 7 7 .  C o n e c d o n . M i .  2008; 2 9 9 :1 4 2 *

2 5 . M a tu o n  JE , a c L  W H I a n d  W HI-CA CS m v e s d ia to n .  E stro g en  th e ra p y  
a n d  a m n a r y - a r t e r y  c a ỉd iĩc a d o n . H EhịI  J  M ad 2007; 3 5 *  2 5 9 1 -2 6 0 2 .

S7ROKE The Pramingham Study ỉuggested ạ moie than 
twofold ừicreased risk of stroke in women using meno- 
pausal HRT.1 Hơvvcver, subsequent studies repottìng lỉsk 
oi stroke sqarately bom other cardìovascular events 
shơwed dther no eỉfea on lisk2 or a decreased risk in the 
order oi 30 to 50%.3-4

Data bom the Nurses' Health Study cohon’ revealeđ 
littỉe assodation benveen the risk of stroke oỉ any type and 
current use of unopposed oestrogens or oestrogẽn plus 
progestogen. However, they reponed a trend towards an 
increased tisk oi stroke in current users oí high-dose 
oestrogen therapy (1.25 mg or higher). Súnilarly, a large 
Danish case-control study íound that unopposed oestrogens 
or oestrogen plus progestogen had no ebẽct on the tỉsk of 
non-taul haemoưhagic or thromboembolic stroke.* and 
da ta bom the Heart and Estrogen/Progestin Replacement 
Study indicated that combined HRT in women with pre- 
existing ischaemic heait disease had no eỉfea on risk of 
stroke.7-1 In contrast to these resuỉts, the Women's Health 
Initiative, a placebo-conơolled study oỉ over 16 000 healthy 
women. found that combined HRT increased the risk oỉ 
ischaemic stroke. and that the inaease ỉn risk became 
apparent aher about 1 year oi stạrting HRT.’ Furthetmore, 
the aim of the Women's Health Initiative that compared 
unopposed conịugated oesưogens with placebo in more 
than 10000 women vviih prior hysterectomy also found an 
increased risk of stroke;10 additional data and analysis also 
con&imed that the increased risk was for ischaemic stroke. 
and appeared after about 4 years." Although the numbers 
of haemorrhagic. sưokes vvere small in both Women's 
Health iniúative studies, the combined data showed no 
signiDcant eãea oỉ hormone therapy." A systematic 
revievv,12 which was dominated by the results oí the 
Women's Health Initiative, ỉound that HRT was assodated 
yyith an increase in stroke. Thỉs was artributed largely to 
ischaemic stroke, whereas there was no ágniScant change 
in the risks of haemorxhagic stroke, fatal stroke, or transient 
ischaemic attack. A poor outcome (death or dependency) 
was aỉso íound to be more likely with HRT. Secondary 
analysis13 of the Women's Health Initỉative data also found 
that the risk of stroke was increased tegardless of yeais since 
menopause.

In a conơolled stuđy in postmenopausal women who 
bad recendy had a stroke or tranãent ischaemic attadc. the 
use of unopposed oestĩogen had no signiũcant eSect on 
mortality or the recurrence of axoke.14

1. W B«on FW F. a  tỉ .  P o s u n en o p a u sa l csD ugen  use . d g a re n e  sm oktng . a n d  
c a n lio v a sc u la r  m a rb ỉd ĩty  in  w o m c n  ơ v c r 50: th e  P ra m ln g h a m  stuđy . N  
Etígl J  M td  1983; 3 1 3 :1 0 3 8 -4 3 .

2 . S ta m p le r  M J. a  tl .  P o s tm e n o p au sa l esD ogen th e ra p y  a n d  card io v ascu la r 
d isease : le n -y e a r  foU ow -up  tro m  th e  N u n e s ' H ea lth  S tudy . N E n íU M a l  
1991: 325 : 7 3 6 -6 2 .

3. P agan in ì-H m  A. tíaL  P os tm e n o p au sa l oestrogen  ư e a tm e n t  a n d  sơ o k e : a 
p ro sp ec d v e  s tu d y . BHJ 1988: 297 : 5 1 9 -2 2 .
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*  Hnucane FF. tí tL  Deaeased rỉsk of stroke aroong ponmenopausal 
honnone ụserc retults from a nadonal cohon. Aidt btunt M ít 1993; 
153:73-9.

3. Grodstetn F. 'tí t í. Postmenopausaỉ esmgen and proiesdn use and thè 
tUk ai caidỊorascular dbcase. H EtĩịI J  m u  199* 335: 433-61. 
Conecdoo. M í: 1406.

*  Tannes Pedexsen K  tí al. Hormone replacement therapy and rislc of 
non-Iatal stroke. Lm ctí 1997; 35*  1277-83.

7. Sitnon 1A. <f tL  Ponmenopausaỉ honnone therapy and lỉdc oí stroke: the 
Heart and Btaogen-progeatln Replacenient Study (HERS). aralaẩm t 
2001; 103: 638-42.

*  Gtady 0. tí tl. Cardlovascular (Bsease outcomes đuring 6.8 years ot 
horrnone therapy: Heart and Bstrogen/Protestin Rephicenient Stũdy 
toDow-np (HBRS n). JAMA 2 0 0 i 2Ũ : 49-57. Conrection. M í: 106*

9. WassenheŨ-SmoDer S rtítL  EHect oỉ esttogeu phispragestỉD on strolce ỉn 
posưnenopausaỉ sramen: the Women's Health Inỉdadve: a randomỉaed 
ÕỊaL 1AMA 2003; 2 8*  2673-8*

10. The Women's Health Initiative Steerlng Commlttee. Etlects oi 
coníuịated equine estrogen in postmenopausal women wfth hyster- 
eaõmy: the Women'i Health Inhiative rmndomked amtnDed ơiaL 
2AMA2004; 291:1701-12.

11. Hendrlx SL. ữ tL  EHecls oỉ conỉugated equlne csưngcn an stroke ỉn the 
Women‘s Health Initlative. a rtn ltlú n  200* 113:2425-34.

12. Bath PMW, Gray LJ. Assodatỉon between honntme replacement 
therapy andsubteqnent stnke: a meta-analysis. BMJ 2005; 33* 342-4.

13. Rossouw J E .I t  t i  Fostmenopausaỉ hormane therapy and rỉsk oí 
canllovascular diseast by age and yearc since menopausé. JAMA 2007; 
297: 1465-77. Correcdon. M í 200* 29* 1426.

14. Vìscoli CM, tí tL  A dỉnỉcal Iiiaỉ ot estrogen-replacement iherapy aher 
ìschemic nroke. H Bngl J MU 2001; 345: 1243-9.

VB40ƯS 1HROMSOEMSOUSM. Traditionally it has been 
assumed that. unlìke combined otal contraceptives. meno- 
pausal HRT is not assodateđ with an increased risk of 
venous thromboembolism.

Hovvrever, observatíonal studỉes have provided substan- 
dal evidence tbat there is an increased risk oi deep-vein 
thrombosiỉ and/or pulmonary embolism in vôomen 
receívúig HRT.1"4 The reladve risk of venous thromboem- 
bolỉsm was ỉound to be 2.1 to 3.6 in cutrent users compared 
with past-users or those who had never received HRT. This 
equates to an excess oí 16 to 23 cases per 100 000 vvomen 
pẽr year. One stuđy found that the increase in risk was 
restriaed to the first year of use.4 Another reported an 
increased risk vvỉth increasing oesưogen dose.2

Evidence bom later nndomised placebo-controlled 
studies3'* supports the bndings oi the observatỉonal studies 
above. Results bom the Women s Health Ininative also 
suggest that the risk is higher with combined HRT than 
oesưogen alone.* It has bẽen suggested that transdennal 
HRT might be preỉerable in women with a history oi 
thromboembolism (see Administration. p. 2244.2) and a 
case-control study10 reponed that unlike oral preparadons, 
transdetmal oéstrôgen was not assodated with an increased 
risk of venous thromboembolism.

The UK CSM considets that the absolute riỉk oỉ venous 
thromboembolỉsm in aO tvomen using HRT iỉ higher than 
was originaUy suggested. and that the risks are higher 
partícularly in older nvomen and in women with 
predisposing ỉactors, such as a history oỉ venous 
thromboembolism.11 VVomen yvith the tactor V Leiden 
thrombophllia are at high risk of developing vienous 
thromboembólism when takingHRT. Thepooỉediesuỉts oỉ 2 
studỉes showedu that in the presence of this thrombophìlia 
alone the oddỉ rado oỉ deveioping venous thromboembo- 
lism was 3.38, and {orHRTalone was 3.16, but women who 
had both these risk íaaon had a much higher risk oí 13.16.

1. Daly E, tí tL  Risk oỉ venous thiomboeniboilsn in userc of hotmone 
repiaceniem therapy. Lama 199* 34* 977-80.

2. Jick H. tf tL  Rỉsk of hosphal admissỉon for ỉdỉopaihỉc venous 
thromboembolĩsn among usen of postmenopausaỉ oestrogens. Ltnttí 
1996: 34* 981-83.

3. Grodstein ĩ.tía L  Prospective snidy ai exogenous hormones and riỉk oi 
pulmonary embottsm in women. U une 199* 34* 983-7.

4. Pérei Gutthann ỉ .  It tl. Hormone replacement thenpy and lisk ai 
venous thromboembolism: populatian based case-comroi srudy. 3MJ 
1997: 31* 796-800.

5. Grady D. tí al. Postmenopausal hormone thetapy inacases risk for 
vcnous thromboembolic dlsease: the H a n  and Enrogen/progeỉtin 
Replaceinent Study. A m  htum  MU 200* 132: 689-96. còrcection MA. 
2001: 13* 81.

*  HuUey *  tí mi. Noncardlovasailar dlscase outconies during 6.8 yean of 
horaiõne tbenpy: Hean and Estrogen/Progestin Replaccmení Siudy 
fòUow-up (HERS U). JĂMA 2002: 28* 58-6*

7. Wiidng Group tor the Womcn's Health bddattve Invesdgaton. Risks 
and beneths ol eitrogen plus progesdn In heahhy posõnenopausal 
sromen: Principal rôsultã ĩrora ihe Women's Health Initlative 
randomized contrọned nial. JAMA 2002: 28* 321-33.

8. Cushman M. a  tL  Women's Health Inidadve Invesdgatkm. Estrogen 
phnprogestỉnandrákolvenousdưonibosíL JAA(A2004;292:1573-80.

9. Curb JD, tí tL  Venous thrombosà and conjugated eqtdnc estrogen ìn 
•romen ndtbout a uterus. Arch hatm  MU 200* 16* 772-80.

10. Canonico M. tí ùl. Honnone thetapy and venoua thromboeinbalism 
aroong postmenopausal mnnen: impact of the rourc of estrogen 
administration and progenogens: the ESTHER stndy. O ratttían  2007; 
115: 840-5.

11. C5M/MCA. New produet inlornutioa ĩor honnone rrpỉacenicnt 
thenpy. Currott rnM am  2002; 2 *  1-2. Also avaOable at: bttp://www. 
m bra.gor.uk/honie/idqilg71dcS errice»GBT_FILBS-dDocHaroe»- 
C0N007434&ReTÌslonSelecúonMethod*LateslReleased (accessed 
23/01/08)

12. Wu 0, tí tL  Ond contraceptives. honnone teplaceinent thenipy, 
thtombophillas and ridt a f venous thromboembolism: a systematic 
rerlew. The Thromboslr. Risk and Economic Assessment oí 
ThrombophiBa Screening (TREATS) Study. Thntíth H ttm ttí 2005; 9*  
17-25.

Síeds on rin eyes. The risk oi dry eye increases with age, 
when tear productìon nonnalỉy decxeases. The intídence is
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higher in vvomen, but it is undcar whether sex hormone 
changes in perimenopausal and postmenopausal women 
play a role in ocular suiỉace dysíunctìon.1 The eílects oỉ 
HRT on the inddence and manageraent of dry eye have 
been debated. Relief of symptoms has occurred in some 
vvomen given HRT1 and improvements in tests of tear 
hmction and conjunctival epithelium have been reported.2 
However, a large cohort study1 ỉonnd a higher prevalence 
of dry eye syndrome in vvomen taking HRT, panicuiaríy 
oestrogen alone, than in those not taking HRT.

1. Venura p. Campos EC. Menopause and đry cyc: a possibỉe rcUúomhip. 
Gyneai Enáocrinoi 2005; 20; 289-98.

2. Pciit A. et đi. Tear fuaction lests and conjunctivai ừnpresáon cytoỉogy 
beỉore and after honnone replacemcnt therapy in posunenopausal 
women- Sur J Ophthưỉmol 2003, 13; 337-42.

3. SchaumbeTg DÃ. tí oi. Hormone replacemcm iherapY and dry eyc 
syndrome. JAMA 2001; 286: 2114-19.

Effects on the gallbladder. The use of HRT is reported to 
increase the risk of gallstone tormaúon and cholecystect- 
omy in postmenopausal vvomen.1'4

1. Uhler ML. tí ai Estrogen rcplaccmeni thcrapy and gallbladder disease in 
pỡsrmenopausal vvomen. Menopause 2000; 7: 162-7.

2. Simon JA. tí ai. EÍÍCCT oí cstrogen pỉus progestln on risk íor biliary traci 
surgery in postmenopausai vvomen vvith coronary anery dỉsease: the 
Hean and Esm>gen/pmgestin Repỉacement Siudy. Ann ỉniem Med 2001; 
135: 493-501.

3. Huỉỉey s. tí ai. Noncardìovascular diseasc ữutcomes during 6.8 years of 
horrnone therapy: Heart and Estrogen/progestin Repỉacement Study 
íolỉOMT-up (HERS n). JAMA 2002; 288: 58-66.

4. Qriỉlo DJ. tí aỉ. Eííect oí csưugen tlierapy un gaUbỉadđer discase. JAMA 
2005; 203: 330-9.

Effects on lipids. Oestrogens increase serum high-density- 
lipoprotein cholesterol and decrease low-density-lipopro- 
lein cholesterol concentrations, effects that are considered 
tavourable and may be a mechanism behind their appar- 
ent reduction in ischaemic hean disease in postmenopau- 
sal vvomen. although conơolleđ studies have not íound 
eombined HRT to reduce coronary events (see EBects on 
the Cardiovascular System, p. 2248.2). Oestrogens may 
also increase serum triglyceride concentrations. which is 
undesirable. Severe hypertriglyceridaemia and pancreatitis 
have occurred in women vvith hypertriglyceridaemia ưea- 
ted with oesưogens.1-2 Use of concomitant progestogen 
reduces oestrogen-induced hypertriglyceridaemia.2

1. Glueck CJ, a  tl. Scvcrc hypenriglyceridemia and pancreariús when 
eitrogen replacement therapy is given to hypertiiglyceridemk iromen. J 
Lab ăin Mtd 1994; 123: 59-64.

2. Istey VVL. Oki J. Estrogen-induced pancreaciõs aítcr dỉsconúnuaúon of 
concomitaat medroxyprogetteroae iherapy. Am J Htđ 1997; 102: 416- 
17.

Effeds on mental íunction. For results suggesting that 
HRT may increase the risk of developing dementia see 
under Uses and Administratíon, p. 2244.3.

Effects on the pancreas. Ưnopposed oesơogen has been 
associated with pancreatitis in vvomen with hypertriglycer- 
idaemia (see Eữects on Lipids. above). There have aỉso 
been a few cases of pancreatitis, attributed to HRT. in 
vvhich triglyceride concentratíons were vvithin the normal 
range.1-2

1. Blake WED. Pỉtcher ME. Eỉtrogen-related pancreatiús in the se tùng oí 
normaỉ ptasma lipids: case repon. Mmopause 2003; 10: 99-101.

2. Trenque-Tessereau M-GB. tí at. Combíncd esmdỉol/gesiodene and 
acute pancreatítữ. Ann Pharmacother 2005; 39; 1953-4.

Precautions
Beíore menopausal HRT is given the vvoman ỉhould 
undergo an appropriate medical examination and her 
medical history should be careíully evaluated. Regular 
examination is recommenđed during use.

HRT should be avoided in women with active throm- 
bophlebitis or thrombocmboiic disease; it should not be 
given to those with a history of recurrent thromboembolism 
unless they are already receiving anticoaguiant ơeatment.

HRT should not be given to those with undiagnosed 
abnormal vaginalbleeding, and abnormal vaginal bleeding 
during therapy should be investigated (see p. 2231.1). HRT 
is also contra-indicated in women with oestrogen- 
dependent neoplasms such as those oỉ the breast or 
endometrium, and is usually considered contra-indicated in 
women vvith a hiỉtory o ỉ these conditions although this has 
been debated (see below). Active liver disease and Dubin- 
iohnson or Rotor syndromes are also generally considered 
to be conơa-indications.

Prolonged exposure to unopposed oesưogens increases 
the risk of endometrial cancer vvhatever the route of 
administration (see p. 2247.3); they must not be given to 
vvomen with untieated endometrial hyperplasia. HRT 
should be used yyith caution in women with anõpho- 
spholipid andbodies or predisposing ỉactors to thromboem- 
bolism (see also Venous Thromboembolỉsm. p. 2249.3), and 
in gallbladder disease, migraine, a history oí.breast nodules 
or Sbrocystic disease, uterine Bbroids, or a history of 
endometriosis. HRT should also be used with cautìon in 
vvomen with diabetes because of the increased risk of heart 
disease. Consíderation should be given to temporaríly

stopping HRT 4 to 6 weeks beíore elective surgery (but see 
alsò below).

HRT should be stopped immediately, and appropríate 
investígations and aeatment cairied out, ư any of the 
foUowing occun
• sudden severe chest pain, sudden breathlessness, or 

severe pain/swelling in calí of one leg (posãbly indicative 
of thromboembolic complicarions)

• unusuaL severe, prolonged headache, sudden distur- 
bances of Vision or hearing or other perceptual disorders, 
collapse, marked numbness or weakness affecting one 
side of the body, or other signs or symptoms suggestive of 
cerebrovascular accident

• a Hrst unexplained epUeptic seizure
• hepatitis, jaundice, generalised itching, liver enlarge- 

ment, severe upper abdominaỉ pain
• signiũcant rise in blood pressure (above lãOmmHg 

systolic or 95 mmHg diastolic)
• dear exacerbarion oỉ other conditions knovvn to be 

capable oi deterioranng duiing HRT or pregnancy.
; Although evidence is in many cases less well established. 
ị KRT should perhaps also be used vviih cauũon in diseases 
ị that may be exacerbated during pregnancy or oesưogen 
I therapy induding asthma. epiỉepsy, hypertension, renal 
Ị disease, sickle-cell disease, melanoma. otosderosis, muliiple 
ị sderosis, and SLE.
I Doses of oestrogen in HRT are insuffident to provide
ị conơaception. HRT is conưa-indicated in knovvn or
1 suspeaed pregnancy. and in vvomen who are breast leedíng.
ịỊ

Endomelriosis. Women with endometriosis who are ữea- 
ted vvith hystereaomy and bilateral oophorectomy under- 
go a surgically-induced menopause and can have acute 
menopausal symptoms; they are also at risk of conditions 
such as osteoporosis írom long-term oesưogen dehdency. 
HRT until abõut 50 years of age has been recommended 
for women who undergo premature menopause, but dis- 
ease reactivation and malỉgnant ưansformation to adeno- 
cardnoma in residual fod have been reported in women 
with a history of endometriosis, particularly with unop- 
posed oesơogen. Although there are limited data to quan- 
tify the risks trom HRT, they appear to be small. Nevenhe- 
less, recurrent disease may be more severe, with a greater 
chance of causing ureteric obstnictíon and consequent 
renal damage. To minimise the tisks oí reactívation and 
malignancy, women with a history of endometriosis 
should probably be gìven continuous corabined HRT at 
the lowest eữective do se. Aithough vvitholding HRT for a 
few months to wait for endometriosis to regress after sur- 
gery has been recommended, there is iimited supporting 
evidence and others suggest that HRT may be started soon 
aíter surgery.1

I. Soliman NF. Hillard TC. Hormone replacement therapy in women with 
past hístory of cndomctriosis. ơimaaeríc 2006; 9ĩ 325-35.

Lupus erythematosuỉ. SLH is an auto-immune disease 
which is far more common in women than in men, and 
usually has a peak onset for vvomen in their 20s and 30s. 
There is some evidence to suggest that menopausal HRT 
use may be assodated vvith a slightly increased risk in the 
onset ol SLE in older women.l°  In vvomen with pre-exist- 
ing SLE, small studies found no apparent eỉfect of HRT on 
disease Sares.2 In a larger study of 351 women. who were 
given either combined HRT or placebo for 12 months, 
severe Sares were rare in both groups but mild to moder- 
ate Sares were increased in the HRT group.4

Women vvith SLE are at inareased risk ol thromboem- 
bolỉc disease. and it has been suggested that transdermal 
oesưọgen HRT may ha ve less of a thrombogenic effect than 
oral HRT.5 Women with antiphospholipid antibodies (tvhich 
includes about a thứd oỉ alỉ patìents with SLE) are at the 
highest risk and some1 suggest that HRT should be avoided 
altogether in patients with persístent antibodies.

1. Petri M. Exogenous esoogen in systemỉc lupus erythemacosur. oral 
contraceptíves and hormone replaeement therapy. Lttpus 2001; 10:222-
6.

2. Mok c c  i t  ai. Use oi exogcnỡUỉ cstrogeas ỉn systenủc lupus 
erythematosus. Semin Arthrừis Rheum 2001; 30:426-35.

3. Co5tenbader KH. tí a i Reproductíve and menopausal ỉactors and rísk oí
systemỉc lupus erythemaiosua. in women. Arứưitit Rhtum 2007; 56: 
1251-62. *

4. Buyon Jp, tí aí. The eíĩect of combined esưogen and progesterone 
honnone replacement thenpy on dỉsease activicy ỉn systemỉc ỉupus 
oytheauỉOiUỉ; a randnmiaed íriaỉ. A m  btttm  Mtd 2005; 142: 953-62.

5. Gompd A. Pietie JC. Systemic lupus erythematosus and honnone 
replaceraenc iherapy. Menopause Int 2007; ử : 65-70.

Maligrtant neoplosms. HRT is usuaUy avoided in vvomen 
who have beẹn ưeated for briast cartcrr because of the con- 
cem Chat oestrogen wiỉl stimulate cancer recurreace. A 
retrospective observational study1 and a reưospective 
case-côntrol study2 among women diagnosed with breast 
cancer did not find any evidence oi an adverse eỉfea in 
those who began HRT after diagnosis. A systematic 
revievv3 of studies of HRT in breast cancer survivors 
reached a súnilar condusion, but also noted that these stu- 
dies were small, not randomised. and many were uncon-

trolled. More recently, an  open landomised study4 vvag 
stopped early when it was íound that 2 yeais oi HRT 
increased the risk oí breast cancer (locaỉ recmrence, con- 
tralateral cancer, or distant metastases); this has cast doubt 
on the saíety oỉ HRT in these patìents. A similar study 
hovvever, íoũnd that about 4  years oỉ HRT did not increasé 
the risk oí cancer recurrence.5 Compaxing these two 
resnlts, the authois suggested tha t the increased risk may 
have been due to the use of combined HRT that induded 
contìnuous progestogen. rather than cydỉc or long-cyde 
regimens. A systematic revievv4 ol 20 studies, induding 
these two, highlighted the many dUĩerences in design 
such as HRT regimens used. and conduded that in  the 
absence of suíBdent evidence of saíety HRT should not be 
used in vvomen with a history of breast cancer. Other 
reviewers7 have also recommended a cautious approach, 
suggesting that HRT should not be used for first-line man- 
agement of menopausal symptoms in these women, but 
may be justified when other treatments have íailed. The 
saíety of dUỉerent HRT regimens requires hrnher study.6'7

Similarly. HRT is usually avoided in patients who have 
been ưeated for endometrial cancer, because of the theoretìcal 
risk of stimulating tum our recurrence.* There is a lack oí 
well-designed studies on this subject, but some data suggest 
that HRT might not increase the ra te of recurrence or 
death.9-10 ' •

Women who carry mutations of the BRCAỈ and BRCA2 
genes are at greatiy increased risk of breast and ovarian 
cancers, and prophylactic oophoreaom y after child-beaiing 
may be consideted as a means of redudng this risk. The use 
of HRT to manage the subsequent menopausal symptoms 
has been controversial because of concems that it may 
adversely affect the risk of breast cancer. One study11 that 
used a dedsion analytical model conduded that HRT did not 
negate the benehts of oophorectomy; the degree of Uíe 
expectancy ioss or gain was relatively small and inSuenced 
by length õí HRT use, age at oophorectomy, and presence or 
absence of concurrent mastectomy. The ãuthois suggested 
that the dedsion to use shon-tenn HRT should be based on 
quality oí life issues rather than liíe expectancy, and that 
HRT should be stopped at OI beỉore the expected age of 
natural menopause. Ã subsequent cohort study12 also ỉound 
that the use of HRT did not negate the protectỉve eSect oí 
prophylactic oophorectomy against breast cancei in 
BRCA1/2 m uutỉon  carriers. Despite these reassuring 
results, data are limited and hirther studies are needed to 
determine appropriate {ormulations and the optimal tũning 
and duration of HRT for these vvomen.15

1. Duraa EM. a  a i Honnone repUcemem thcrapy after 4 diagnosứ of 
breast canccr cancer rccurrence and monality. H at J Aua 2002; 177: 
347-51,

2. 0'Meara ES. tt ai. Hormonc replacement iherapy aíter a dlagncuis of 
breast cancer in reỉation to recuTience and moTíaỉiĩỴ. J  Nati Cmar IM  
2001; 93: 754-62.

3. Coi NF, rf ai. Hormone replacement therapy aíier brcaa canccr a 
systematic revicw and quantỉtatỉve assessment of rìsk. J Oờt Onal 2001; 
19: 2357-63.

4. Holmberg L Andenon H- HABITS (honnonal replacement theiapy aùer
breast cancer—is it sate?). a randomiscd comparison: tiial stopped. 
U nca 2004; 363: 453-5. __

5. von Schoula E, a i Menopausal hormone therapy aíter breast canccr 
the Stockbolm randomized trial. ]  H at Camxr bia 2005; »7: 533-5.

6. Antoine c. «  al. Satety of honnone therapy after breast cancer a 
qualỉtatỉve systemaric review. Hum ĩttpnd  2007: 22: 616-22.

7. Hidcey M. a  al. Management ot mcnopausal symptoms in padents with 
breast cancen an evidence-based approach. Lanat Oncol 2005; 6:687-95.

8. Committee on Gynecoỉogỉc Praoỉce, ACOC eoounittee opinion: 
hormone teplacement thenpy in ivomen ireated tor endomeưial 
cancer {number 235, May 2000). bư J Gyrucol obstet 2001; 73: 283-4.

9. Suriano KA, íf aL Estrogen replacemem therapy in endometrial cancer 
patìrms: a matched control stũdy. obĩtet Gynaoì 2001; 97: 555-60.

10. Barakat RR. a  ai. Randomiaed doubỉe-bỉỉnd criaỉ at eatrogen 
neplacement thenpy yenus placebo in suge I or n  endomenúl canar. 
a Gyneeologic O ĩĩcoiogĩ Group 5tudy. 1 ơm  Omni 2006; 24: 587-92. ^

11. Amutrong K.ita L  Honnone teplacement thenpy and lile expectancy
aíier prophylactỉc oopboreCTomy ỉn vvomen with BRCA1/2 mutatìons: a 
decision arúlysis. lả ìn  Onal 2004: 22: 1045-54. ____

12. Rebbeck TR, ã  ít. Effea of shon-term hormone replacement therapy on 
breast cxncer tisk reduaion atter bila teral prophyỉaoic oophoiectomy Ịn 
BRCA1 and BRCA2 muratìon camers: the PROSE Study Group. J ơm  
Ottcữl 2005; 23: 7804-10.

13. Rubinnein WS. Surgical tnanagement o( BRCAI and BRCA2 canlers: 
bitier choicM slightly svveetened. J Om Onat 2005; 23: 7772-4.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Potphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiBes several HRT com- 
binations as probably porphyrinogeniq they should be 
prescribed only for compelling reasons and precautions 
should be considered in all patients.1

The BNF suggestỉ that progestogens should be avoided 
vvhenever possible, but that oesữogens may be saíe in 
replacement doses. The risk oí an acute attack is greatest in 
women who have had a previous attack or are under 30 
years of agé. Long-acting progestogen preparatìons shoul 
never be used in those at risk.

1. The Dnig Databaae tor Acute Porphyria. Available au 
dmgi-parphytia.org (acceaed 29/10/13)

Surgery. A revievv1 recommended that women receiving 
HRT and due to have major elective surgery or leg suĩ^ e^  
sbould contìnue taking the HRT and should rouoneiy

All aoss-references reíer to entries in Volume A
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receive thromboprophylaxis (e.g. subcutaneouỉ low-mole- 
cular-weight heparins and the use of graduated elastic 
compression stodđngs) in the perioperadve peiiod. Similar 
management was proposed when ĩmdergoing emergency 
surgery but prophyìaxis was considered unnecessary with 
minor surgery. These condusions werc based on the 
ađtdce oí spedaHst groups but it was noted that there was 
some conílict wirh recõmmendations in Hcensed product 
inỉonnatỉan and those of the BN F  at that time.

The BNF currcntly States that it may be prudent to stop 
HRT 4  to 6 weeks beỉore ma]or súigerý; tailing that, 
prophylaxis as above is recammended. HRT should õnly be 
restaited aỉter fuD mobilisadon.

1. Anonymous. Drugs ỉa  the peri-operatire periodỉ hornonaỉ 
and rcplacement therapy. Drug ĩher Buữ

1999; 37:78-ỒO.

Voginal blaeding. Menopausal HRT is contra-inđicated in 
padients with undiagnosed abnonnal vaglnal bleeding, 
which may be a symptom oỉ endometiỉai cardnoma. the  
causes oỉ abnormal vaginal bleeding in women receiving 
HRT and guỉdeỉỉnes on theữ invesdgatíon and ưeatment 
have been revievved.1'*

1 . Good AH. Dlignoítìc opdou tot usessmcM o! postmencpiiual 
bleedlng. M tyoO ln Pne 1997: 72; 345-9.

2. Spcnccr CF, a  iL  M a x u g e m e n ỉ o ỉ  a tm orm al M eeding In w om en  
r e c e M n s  honnnoe x e p U c ò iK n t thcripy. SM JIW?: 315: 37-42.

3. Oehler MK, tt *L Aa etsmtn t of abnõrnul blenSni In maiopausal 
m m en : aóupdate. J  Srìítaapm at S x  2003:9i 117-21.

WrthdrawaL 'Ahhough it is now geneially recommended 
that menopausal HRT used to reliẽve vasoinotor and vagi- 
nal symptõms should be given at the lowest eữecdve dose 
for no lúnger than necessary (see Menopausal Disorders. 
p. 2245.1), there has been llttle study of how to eSectively 
withdraw HRT Tvithout a recuirence oỉ menopausal symp- 
toms. When the Women's Health Initiadve (WHI) study 
was stopped prematuiely, the eSea of HRT withdrawãl 
was assessed in 8405 of the women in this study who 
were receiving either combined HRT or placebo at the 
time.1 A range oỉ menopausal symptoms were reponed in 
both groups. Moderate to severe vasomotor symptoms 
(hot ẵushes and night svveats) occurred in 21.2% of 
vromen who stọpped HRT, compared with 4.8% stopping 
placebo; younger women were more Ukely to đevelop 
symptoms. Pain and stiSness was repoited bỹ about 37% 
who stopped HRT, with a simiỉar inddence across age 
groups. Having these symptoms at study entiy was the 
strongest ỉactor for recuirence when treatment ended.

oăce the WHI study was stopped, many other women 
were also advised. or independently chose, to stop HRT; 
retrospecứve studles in smaller groups ha ve repoited the 
recuirence of troublesome menopausal symptoms in 30% 
OT mote.1'4 There also appeared to be no advantage to 
tapedng the withdrawal oỉ HRT, compared with stopping 
abrupdy.53 Women repoited using various measures to 
mạnage recorrent menopaúsal symptoms,1-3-4 induding 
Uíéstyle managemẹnt sudi as exerdse and drinking more 
Quids, vaginal oestrogen therapy, antídepiessants, and 
preparatíons such as dnddỉuga (blãdc cohosh). soya. or red 
dover; in some cases women restarted HRT.

1. Odoene JK  đ  ãL Sympion expeiieDce aỉter dbcpmhming ase oC 
esorogen pha pr ogcsdn. JAMA 2003; 294: 183-93.

2. Grady D. á  <J. Predicton oí dÌÍĐculty when discontinuing 
postmenopausal hormone therapy. Obstet Gymcol 2003; 102:1233-9.

3. HaskeO SG. Aỉter the Women's Health ỉnidatỉve: postmenopausaỉ 
women'x expexỉences witb dbomtínuiDg estrogen repUcemem iherapy. 
J  Womm HtầỈứt (Lardmtí) 2004; 13:434-42.

4. Ness J. a  aL Menopausaỉ sympuans aỉter cesation of honnone 
repỉacnnent thenpy. MđturiíầS 2006; 53:356-61.

Interadions
Drugs that increase the hepatic metaboiism oỉ oesơogens 
and progestogens ha ve been assotíated with íaĩlure of the 
combinẽd orâl contraceptive (see p. 2242.3). Imponant 
examples indude riíamydns and some andepQeptics. It is 
not umeasonable to assume that these drugs would also be 
assodated with decreased eĩBcacy oí HRT. but there appears 
to be little iníormatỉon on this (for one report, see 
Andepilẹptícs, below).

Aỉdiough oial contracepdves alter the effects of many 
drugs (see p. 2242.3), the lower doses of oestrogens used in 
HRT are oonsidered less likely to induce interactíòns, 
although the possibilỉty remaỉns.

A study1 in 12 healthy women aged 20 to 25 years. using 
bupropion as a probe reactíon, found that HRT (estradiol 
valerate with levonorgestrel) was an inhỉbỉtor o i the 
cytoduome P450 isoenzyme CYP2B6.

1. P a lữ T a m  s, Ị t *L InhBiltỉoa of cytodname P 450  2Bi íahrity bJ 
honnáoe K púcanem  ăneuựỊ and oral canưacepứYe as m m mcd bf 
bnproptai hyd»UJCylat>on. cũa Hmrmaal Thtr 2003; 74:326-33.

AlcohoL Acute ingesdon oỉ an alcoholic beverage led to a 
threeỉold increase in drculatmg estradiol in a stuđy oí 
women on menopausal HRtT1 Another stndy2 that 
inđuded 309 women taking HRT ỉound that abôut haU 
had low seram-esoadiol concentratìons. and that moder-

ate alcohol consumpdon was one oỉ the ỉaaois assodateđ 
with adũevỉng therãpeutíc concenttadons.

Both alcohol consumpdon and HKT are tỉsk íaaors ỉor 
breast cancer, and cohort studies’'4 have suggested that the 
lisk from the combinatíon may be hỉgher than the 
indỉvidual rỉsks alone.

1. Gbubmj Es, 4  tL  Bffeca af «kohoỉ in(ésúon an Bnogau In 
panmcnopauMl momén. ÌAMA 1996; 276:1747-51.

2. Gavaler JS. Oral bonnone Rplacement tbaapy: tacu» tbat InSnence 
ứw estiaíHoI conccntradons adiieved in a nmldndal nudy populadoo. ]  
COt Hhm oI 2002; 42:137-44.

3. Chen WY. n t l  OkoI postmenopauul hơmionet. aleobaL and ridc for 
Invaslve brtast cancer. A m  h a m  Mtẩ 2002; 137:798-804.

4. Thang SM, ct aL Aỉcohoỉ consumpdsn and hreast cancer dsk In die 
Woróõ)'J Health Stndý Am J  SpU taátl 2007; I6Ỉ; 667-76.

Antiepileptics. Phenytoin was reported tọ ređuce the eỉỉect 
of conjugated oestrogens in a menọpausal vvoman.1

1. N(Rdo*itz M. đ  tỉ. Interaalan benaeen eetĩogen and Dilantln In a 
menopausal vraman. N  S ạ tt J M nfl9Sl; 304:788-9.

Lavoihyrostùie. Increased doses of levothynndne may be 
needed in hypothyroid vvomen who receive oestrogens ỉor 
postmenopausal HRT—see p. 2342.2.

Melatonln. For the effect oỉ oestrogens on melatonin, see 
p. 2552.2.

Vrtamins. The effect oỉ oral ascorbk aàd (500 mg twice 
daily) on plasma concentratìons of estradỉol was studied in 
25 postmenopausal women stabilised on transdermal 
estradiol gel.1 Aỉter 1 month, estradiol concentrations had 
risen ỉor the group overall by about 21%. The greatest 
responses vvere in those who inidally had low plasma con- 
centratíons oỉ ascorbic add OI estiadioL The ãuthors sug- 
gested that the antoxidant eữect of ascorbic add might 
reverse the oxidatíon of oesưogens. but that these results 
dỉd not support the general use of ascorbic add as an adju- 
vant to HRT.
1. Vlhtamỉld T. n tú. Oral asanUc add Inaeases pianna oesttadlol duitng 

postmrnopauỉal hotmone leplarement dierapy. M tatrim  2002; 42: 
129-35.

Pharmạcokịnetics
For a dỉscussion of the phannacotdneda of oestrogens and 
progestogens, see Estradiol, p. 2273.3 and Progesterone, 
p. 2302.2, respecdvely. The extern oỉ binding of progesto- 
gens to serum sex-bormone bindỉng globulỉn may be altered 
wben they are gjven with an oestrogen. Oestrogens increase 
serum concenttatíons of sex-hormone binđing giobulin, 
and progestogens điữer in theừ abiỉìty to suppiess this eữect.

Gonad-regulatỉng Hormones

The Hỵpothalamic-Pituiỉary-Gonadal Axis
The reguỉatíon oỉ sexual ỉuncdon involves the so-caUed 
hypothalamic-pituitary-gonadal axis.

-The pituitary gland or hypophysis is composed in 
humans of 2 pans. the anterior lobe or adenohypophysis, 
and the posterior lobe (neurohypophysis) and neuial stalk, 
above vvhidỉ lies the hypothalamus. Both parts of the 
pỉtuitary secrète hormones: posterior pituitary hoimones 
are synthesised in the hypothalamus and transponed down 
nerve Sbres to the pituitary vvhere they are stored until 
required. whereas anterior pituitary hormones are 
synthesised in  situ  by spedalised cells, but are subjea to 
complex honnonal control by hypothalamic regulatory 
hormones and target OTgan hoimonẽs, as weU as exdtatotỹ 
and inhibitory impulses hom the brain. These interacting 
Systems are conectively known as the hypothalamic-
pituitary-cndocrinc axcs.

The anterioi pituitary hoimones íollide-stứnulatìng 
hormone (FSH) and luteinising hormone (LH) are 
collectively known as gonadotrophỉc hormones or 
gonadotrophins. They are glycoproteins secreted by 
spedalised pituitary cells (gonadotropes) that stũnulate 
gonadal tunctíon and sex hormone production. In men, LH 
stimulates the synthesis of testosteione and other andro- 
gens, vvhile in vvomen, FSH and LH regulate production oỉ 
oestrađiol and synthesis of progesterone in a complex and 
interactỉng manner. A third substance with gonadotrophic 
(mainly lutdnisúig) actỉons, chorionic gonadotrophin, is 
secreted by the placenta.

The synthesis and secretỉon of pituitary gonadoưophic 
hcựmones is in tum stimulated by a hypothalamic releasing 
hormone, gonadotrophln-releasing horm one (GnRH). 
In post-pubertal subjects, GnRH is secreted ửom the 
hypothalamus at teguiar intervals deteimined by an 
intemal 'dodc" or neuronal pulse generator m the aicuate 
nudeus, and en ten the blood of the portal vascular System 
that links the hypothalamus to the anterior pituitary. This 
results in pulsatíle Telease oỉ the gonadoưophic hormones, 
which i» essentỉaỉ for normal gonadaỉ function.. More 
proionged and continuous exposure to GnRH ỉeads to

desensitisation and dovvnregulation of Ịts receptors on 
pituitaiy gonadotropes, and hence, aíter an inidál surge, to 
suppression oỉ gonadotrqihic honnone secretíon.

The sex honnones themselves produce negative ỉeedback 
eỉỉects at both hypothaỉamk and pituỉtary levels. In generai 
both oestrogen and progesterone reduce the aihplitude (Le. 
the amount) oỉ gõnadotrophic hotmone released; pro- 
gesterone also reduces the Ếrequency of the pulses. 
Testosterone is diought to act by conveiáon to oestrogen 
Via aromatase, aỉthough it also has some direct action. The 
gonads also produce a honnone, inhibin, that selectively 
inhibits FSH secretion from the pituỉtary without aữectíng 
LH. and its biological opposite, activin, which stỉmulates 
pituitary FSH secredon.

Types o f Gonad-regulating Hormone
Gonad-regụlatìng hormones in dlnical use may be divided 
into 3 major groups.
• Endogenous íollide-stimulating and luteinising hor- 

mones are available hom urinary sources as human 
menopausal gonadotrophins (p. 2284.1) ormenotrophin 
(p. 2284.1) and as uroíoUitropm (p. 2312.2), and in 
recombinant ỉoims su ch as ỉollitiopins alỉa (p. 2278.2) 
and beta (p. 2278.2) ạnd lutropm alỉá (p. 2287.1). 
Chorionic gonadotrophin (p. 2258.1) and its recombi- 
nant ỉonn choriogonãdotropin alỉa (p. 2258 1) aie also 
used.

• The hypothalamic releasing hoimone gonadorelin 
(p. 2280.2), and its longer-ạcdng analogues su ch as 
buserelin (p. 2256.2), deslorelin (p. 2266.3), goserelin 
(p. 2282.3). histrelin (p. 2283.3), leuprorelin (p. 2285.3), 
naíarelin (p. 2292.2), and triptOTelin (p. 2310.3) are 
vvideỉy used to stỉmulate or inhibit thẹ hypothalamic-

. pituitaiy-gonadal axis.
• More recently, direct gonadotrophin-reỉeasing hoimone 

antagonists ha ve become available, such as abareỉix 
(p. 2255.1). cetrorelỉx (p. 2257.2), and ganirelix 
(p. 2279.2).

Use o f Gonad-regulating Hormones
The gonad-reguỉatỉng hormones play an impoitant role Ũ1 
the management oỉ pardcular endoaine disorders, as 
discussed in the reviews below and elsevvhere in this 
chapter. They also play an important role in the 
management of endoaine-sensitive malignant neoptasms 
(see p" 691.2).

Amenorrhoea
Amenonhoea is the absence or abnoimal cessatìon of 
menstruation vvheieas olỉgomenonhoea is inửequent and 
erratic periods. Amenorrhoea occurring hom the time of 
puberty is known as prỉmary, while amenorrhoea 
developing later in Híe is reỉerred to as secondary. Prímary 
amenonhoea is generally investigated when menstruation 
has not staned by 15 yeais of age in the presence of normal 
secondary sexual development. or vvithỉn 5 yeais after 
breast development tf that occuired beỉore age 10. 
Secondary amenorrhoea lasting 3 months, and oligomenor- 
rhoea involvỉng less than 9 cydes a year, should be 
investigated in vvomen who have had regular menstrual 
cydes and are not pregnant lactadng, OT menopausal. 
Paứiological amenorrhoea is usually assodated with 
iníenility (see also p. 2253.1). Hỉrsutism (p. 2262.1) may 
also be present.

The causes ữí amenorrhoea or oligomenonhoea are most 
oỉten ovaxian or hypothalamiơpituitary in otigin. Ovarían 
causes indude íailure oỉ normal gonadal development, as in 
Tumcr’s syndrome (p. 2254.3); prcmaturc ovarian íẽúlure 
induding that due to trauma. drugs, rađiotherapy, or 
autoimmunity; and conditions sudi as the polycysdc ovary 
syndrome (p. 2253.3). Hypothalamic or pitnitary causes 
indude reduced production of gonadotrophins due to 
inadequate nutrition, excessive exerdse, or pituitary 
traumã (see also Hypogonadism. p. 2252.3); or excess 
prolactin productlon (see Hyperprolactinaemia, p. 2252.2). 
Other causẹs, induđing adrôial disorders. thyroid disorders, 
abnormalitìes oỉ the vagina or uterus, or testicular 
ỉeminisation, may be found rarely.

The management oỉ amenonhoea essentially ỉnvolves 
the identificatíon of any underiying disorder and its 
conection. if possible. whẽn the caũse cannot be coirected, 
oestrogen replacement therapy, usually ỉn the ỉonn oỉ an 
oral contraceptỉve, is appropriate to minimise the 
consequences oỉ long-tenn oestrogen dehdency.

Reíerences.
ỉ .  M d v e r  B, et đL E vahntlO D  a n d  T M n a g en e m  o í a x n e so n h e a . Mayo CBn 

Pnc 1997; 72: 1161—9  .
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Cryptorchidism
The testes are íormed within the abdomen and 
subsequently descend the inguinal canal to the scrotum. 
Pailure of the testes to descend (cryptorchidism) occurs in 
about 3 to 6% of nevvbom males but in many the testes 
descend during .the first year of liíe decreasing the 
prevalence to about 1%. In children with cryptorchidism, 
pathological testicular damage has been noted by the age oi 
1 year, and may result in subsequent iníertility; 
cryptorchidism also signiScantly increases the risk o( 
testicular cancer. Abnormalities of the testes and anatomical 
abnormalitíes su ch as inguinal hemia may contiibute to 
maldescent, and both primary testicular disease and 
gonadoưophin deũđency may be assoãated with cryp- 
torchidism. Por discussions of Hypogonadism and Iníertility, 
see below and p. 2253.1, respectively. Cryptorchidism 
should be distinguished hom retractile testes in vvhich the 
testes develop normally and for which treatment is usually 
not required.

Although cryptorchidism is common, there is no 
consensus on the best treatment: surgery is commonly 
used in the USA vvhereas primary hormonal treatment is 
more popular in Europe.'-1

Surgery iỉ successíul in almost all cases, and is usually 
undertaken at around 1 year oi age.ư  Primary hormonal 
therapy generally uses chorionic gonadotrophin or gonado- 
relin to stimulate androgen production. Success rates vary 
but reports are diỉhcult to compare because oi differences in 
patient age and treatment regimens. and the possible 
indusion of reưactile testes. Systematic revievvs3-4 suggest 
that gonadorelin ạnd chorionic gonadoưophin are more 
eHective than placebo with a success tate of about 20% 
overail, although this may be considerably Iower if care is 
taken to exclude retractile testes. The lower the position of 
the undescended testis, the more likely beneũt hom 
honnonal therapy appears to be.5-5 Treatmẽnt may also be 
less successíul as boỹs grow older, and treatment beíore 12 
to 18 months4 or 2 years of age4 has been recommended. 
Some reports suggest thai results may be improved by 
combined therapy with gonadorelỉn and choríonic gonado- 
ữophin,7 but others have íound no advantage over síngie 
drug therapy.*-9 Surgery is used second-line when 
honnonal ưeatment is unsuccessíul. There is so me 
suggestion that medical treatment given either before or 
aítersurgery can improve the patienhs lettility index. vvhich 
may be a predictor of íuture íertílity.4 Chorionic gonado- 
ưophin may also be useful as an adjuvant beíore surgery, in 
order to cause a non-palpable testis to become palpable;10 
however, changes suggestìve ol inAammaóon in the testis 
ha ve been repoited aher such treatment.5

Even aher successhil treatment, hovvever, therémay stìỉl 
be impaired lertility.1-2-6 Similarly, the risk of testìcular 
cancer is not necessaríly reduced to that found in the 
general popuLation, although there is some evidence that 
prepubertal surgery may decrease the risk oi testicular 
cancer more than postpubertal ưeatmenL6 Also, orchido- 
pexy does lacilitate testicular examinanon to enable early 
detecúon,2 and all patients should be monitored.
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Delayed puberty
The onset of puberty iỉ assoõated with an increase in the 
secretion of luteinising hormone. There is a subsequent 
increaỉe ỉn concentrationỉ of sex hormones, the develop- 
ment oi secondary sexual characteristics, and an assodated 
grovvth spurt. Delayed puberty is diagnosed when there is 
no breast development by 13.4 years of age in ghls, and no 
testỉcular enlargement by 14 in boys. In addition to the 
various causes of hypogonadism (see below), some of which 
may be diỉũcult to diagnose, severe systemic iỉlness such as 
asthma or diabetes, or hypothyroidism. may cause delay in 
sexual maturation. Where no apparent cause can be ỉound a

(amily history of delayed maturation may suggest 
constituóonal delayed puberty, in vvhich normal pubertai 
development can eventuaũy be expeaed.

Where pubertal delay ỉs secondary to some other 
conditíon appropriate management of the predpitating 
cause is required. In constitutional deỉayed puberty small 
doses of oestrogens in gũiỉ, or androgens (such as 
oxandrolone or a testosterone ester) in boys, may be given 
to promote grovvth and sexual development ư psychological 
problems are apparent Care is requhed as overly aggressive 
therapy with sex hormones may lead to premature dosure 
of the epiphyses and compromise flnal aduit height. 
Treatment should be interrupted periodically to see ư 
spontaneous pubertal development has begun. Sex horm- 
one replacement is also used in children with bypogonad- 
isrn. which may be diíũcult to distlnguish hom constitu- 
tional delay. In boys vvith hypogonadotrophic 
hypogonadism, testosterone vvill induce virílisation but 
gonadotrophins are needed to stimulate testicular develop- 
ment. Treacment with choríonic gonadotrophin, plus either 
human menopausal gonadotrophins or íollicle-stimulating 
hormone. provides the required luteinising and tollicle- 
stimulating hormone effects. Alternatively. pulsatile 
gonadorelin may be given to stimulate endogenous 
production of these hormones in patients who have 
hypothalaxnic dysíunction but are still able to secrete 
gonadotrophins.
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Endometriosis
Gonadorelin analogues are used in the management of 
endometriosis (see p. 2264.1) but the need for long-term 
therapy to prevent recurrence limits their value because of 
the risk of osteoporosis; 'add-back' therapy, with 
concomitant honnone replacement can be used to prevent 
thứ.

Hyperprolactinaemia
Hyperprolactìnaemia is a conditìon of elevated drculating 
prolactin concentrations. It occurs ỉor physiological reasons 
in pregnancy or aỉter mechanical súmulation of the nlpple, 
as in suckling. However, hyperprolactìnaemia may also be 
an adverse eíỉect of drugs that inhibit dopaminergic 
hmction, such as antípsychotics and metodopramide; other 
drugs causing hypeiprolactinaemia indude opioid anal- 
gesics, methyldopa, reserpine, oestrogens, SSRls. and 
verapamil. Furthermore, pathologìcal hyperprolactinaemia 
may be assodated with prolactin-secretíng pituitary 
adenomas (prolactinomas), damage to the pituitary stalk 
OT hypothalamus (induding that caused by non-secreting 
tumours), or trauma to the chest wall; it may also be 
assodated with disorders such as Cushing's syndrome or 
hypothyroidism. Prolactinomas are amongst the cotnmon- 
est pathological causes, and so-called idiopathic hyperpro- 
ỉactinaemia, in vvhich no apparent cause is íound, may in 
fact represent undetected microadenoma.

The consequences of hyperprolactìnaemia indude 
suppression of ovarian íuncóon in women. leading to 
erratìc cydes or amenorrhoea, and infertilitY (see also 
p. 2251.3 and p. 2253.1 respectively); in men, in whom the 
condition is less common, reduced gonadotrophin produc- 
don leads to testosterone dehdency, diminished libido, and 
ỉmpotence. Both sexes may develop unvvanted milk flow 
(galaaorrhoea), although this also requứes the presence of 
oesưogens; men may rarely develop gynaecomastia 
(p. 2264.3) due to the change in oestrogen/androgen 
balance.

Management of hyperprolactinaemia depends on its 
cause. Pathological hyperprolactinaemia must be distin- 
guished hom physiological, and where it is secondary to 
another dỉsease this should be managed appropriately; any 
drug thought likely to be causative should be withdrawn ií 
possible. Some patients are asymptomatic, or are 
untroubled by theứ symptoms; whether su ch patients 
should be Deăted has bẽen a matter of some controversy, 
although the risk of osteoporosis in women with proỉonged 
suppression of ovarian hinction has been dted as a reason 
for such treatment.1

In many cases hypeiprolactmaemia vvill be secondary to 
a prolactinoma. These are generally dassiBed as tnicro* 
adenomas (less than lOmm in súe) or tnacroadenomas 
(over lOtnm in sáe); macroadenomas are olten assodated 
VTÍth prolactm concentrations more than 10 times the 
normal upper limit and their rapid expansion may result in 
visual deíects and headache. Iniõally a course of treatment 
vvith a dopamine agonist such as bromocriptine, while 
rarely curative, is extremely eữective in conưolling

hyperprolactinaemia and restoríng gonadal hinction13 
Surgical removal is now rarely indicated, aỉthough 
transsphenoidal decompression may be necessaty ỉor 
macroadenomas despite bromocriptine therapy, and 
ultimately radiotherapy may also be required.

The most extensively used dopamine agonist is bromo- 
criptine; it decreases prolactin secretion and reduces tumour 
size in the majority oi padents.2 There are reports oi 
maịntained nonnoprolactinaemia and reduced tumour size 
when bromoaiptine has be en withdrawn aher about 2 to 4 
years of tteatmenL4 However, this occuts in only a minority 
oí patients, and macroadenomas in particular can IC- 
expand, somerimes rapidly, when treatment is stopped.2 It 
has been suggested3 that when the prolactin concentratlon 
hạs been normai for 2 years and the tumour has decreased 
by at least 50%, the dose of bromocriptme can be graduaũy 
reduced, with dose follow-up to deted tumour enlaige- 
ment. The short halMƯe and the adveise effects oí 
bromocriptine may pose problems, although depot 
lormulations can minimise these. Giving oral prednisolone 
with inưamuscular depot bromocriptine has been reported 
to reduce the inddence of adverse effeas.s

Treatment of hyperprolactinaemia restores ovulation in 
the majority oí íemale patients. In those who become 

: pregnant it is generally advised that íetal exposure to the 
dopamine agonist should be as short as possible, and 
thereíore stopped when pregnancy is conhrmed. Bromo- 
criptine is the drug of choice for patients who are planning 
pregnancy, because most experience exists with its use 
compared with other dopamine agonists. The hyperoestro- 
genic State of pregnancy itselí can stímulate prolactinoma 
grovvth and patients must be careỉully monitored 
throughout gestation. If symptomatic tumoui grơvvth 
occurs, bromocripáne may be restarted, which is probably 
less harmhil to the mother and fetus than surgery. Surgicái 
debulking belore pregnancy has been advocated by some, 
but may not prevent symptomatic tumour enlaigement 
during pregnancy.14

Altematíve dopaminergic ưeatments indude cabergo- 
line and quinagolide.2-7 Cabergoline appears to be more 
eữective, and better tolerated, than bromocriptine, and can 
also be eữective in padents who do not respond to 
bromocriptine. It iỉ considered by some to be a fiist-line 
altemative, although bromocriptine is íavoured in women 
who vvish to become pregnanc. Quinagolide appears to be of 
similar efficacy to bromocríptine, and may be usehil in 
patients intolerant of or unresponsive to other drugs. 
Pergolide has also been tried, with similar efficacy to 
bromocriptine, but it is not licensed for such use.
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Hypogonadism
Hypogonadism (decreased or absent gonadal hmction) may 
occur in both men and women, and may be either primary, 
đue to some dystunction of the gonads themselves, or 
secondary, due to hypopituitarism or some other cause of 
decreased gonadoưophic stimularion.

Primary ovarian dyshinction may be due to íailure of the 
ovaries to form normally, as in Tumehs syndrome (see 
p. 2254.3), or theh degeneratìon beỉore puberty; there may 
be premature {ailure, ehectìvely an early menopause, due to 
low initial íollide numbers or to destruction of follides by 
autoantibodies, chemotherapy, radiotherapy, iníection, or 
trauma. Primary tesúcular dysíunctíon may be due to 
congenital disorders such as Klineleltehs syndrome 
(assodated vvith an XXY chromosome constìtuúon); the 
eữects of chemotherapy, tadiotherapy, iníections (pạrticu- 
larly mumps), or trauma; and a few other conditions such as 
testicular degeneration.

Secondaty hypogonadism may be due to geDetạl 
hypopituitarism, or to a spedBc deBdency of gonadottophm 
production, or gonadorelin production. Kallmanns 
syndrome is a congenitaỉ disorder of hypogonadotrọphic 
hypogonadism due to gonadorelin dehdency assoaated 
with anosmia or hyposmia. The causes of pituịtary or 
hypothalamic ỉailure indude neoplasms, tadiotherapy to 
the head and neck. trauma. or inhltrative granulomatous 
diseases such as tuberculosis. Gonadotrophin producdon 
may also be suppressed by various drugs (notably 
exogenous sex steroids and continuous, rather. than 
pulsatile, use of gonadorelin analogues), by weight loss ot 
inadequate nutrítion, by excessive exerdse, by severe 
systemic illness, and by hyperprolacúnaeinia (see above).

All cross-references reíer to entries in Volume A
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The hindamental treatmentíor piỉmary hypogonadism is 
replacement therapy with sex hormones to prođucẽ 
appropriate sexual development and activity and counteract 
e&ects su ch as osteọporosis, but ỉertiUty cannot usually be 
restored. In prepubertal children, the inductỉon oỉ 
secondarỵ sexual chaiacteiỉstics must be balanced against 
a possíble reducdon in final height due to premature dosuie 
of the bone epiphyses (see also DelayedPuberty, p. 2252.1). 
Women arẽ generaĩly given an oestrogen with a 
progestogen, and men are treated with androgens, oỉten 
In the form of a long-acdng testosterone ester su ch as the 
úpiọnate OT enantaté given ỉntramusculariy. Transdeimaỉ 
testosterone is also eữective.

The cause oỉ secondary hypogonadlsm should be 
detennhied and managed apprôpnatdy ụ  possỉble. In 
some cases this may be adequate to restoie gonadal ỉuncdon 
but in other cases sex honnone replacement therapy as in 
primarỳ hypogonadlsm will be reqũired. Where thõẽ is no 
hindamentậl deỉect ỉn gonadaỉ hìnction the' possibility of 
using a gonadotrophic hormone or stimulating the relẽase 
oỉ gonadotrophins also adsts. In general, hcrâever, su ch 
therapy is oíten reserved íor attempts to restore ĩertility (see 
under Iníertility, below), since it is inconvenỉent and 
expensive.
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Iníertility
Although about one couple in 6 may have suSident 
diScuỉty in concávữtg đùldren that they seek medical heíp, 
most are subỉeitỉle rather than inỉertile, and may eventually 
conceive, with or wỉthout treatment Seveial posăble 
treatments are available, but which is used depends upon 
the cause oỉ the problem. Reduced ỉertỉlỉty (ân havẽ its 
origins in the maỉe or the ỉemale partner or may be due to a 
combinatìon oỉ íactois from both.

The most obvỉous cause of inỉeitility is a lailure of either 
ovuladon in the íemale or spermatogenesú in the male. 
Such ỉailures may be đue to damage or abnoimal íormation 
oỉ the gonads, a lailure oí hypothalamic/pituitary 
sthnulation. abnotmal ỉeedback as in  the polycystic ovary 
syndrome, or suppression of gonadal íunction as in 
hyperprolactinaemia. These conditỉons and their manage- 
mẽnt ãre biieíly dỉscussed under Hypogonađism (p. 2252.3). 
Polycystic Ovaíy Syndrome (PCOS; bẽlow), and Hyperpro- 
lactínaemia (p. 2252.2).

Pemaỉe íactors. The primary problem in about 20% oỉ 
inỉertile women is ovulatory dyshinctỉon, and most of these 
women wlll have PCOS. ơomựene is oỉten used first-line to 
stimulate ovulatỉon in women with hypothalamic dysíunc- 
tìon. as ỉn PCOS,1'4 and has been reponed to produce 
ovulation in about 70% oỉ anovulatory vvomen. 
Altematívely, metformin or a combination oỉ donúlene 
and metíormin máy be used.4 Women with PCOS who do 
not respond to domưene may be treated with ovarian 
drilling (laparoscopic diathermy),14 or meưormin may be 
added to domUene ư the combination has not already been 
tried.4 The addition of a mid-cyde injectíon of chorionic 
gonadoơophin has also been trìed for women who fail to 
ovulate with domiíene,1 and to define the opthnal tíme for 
intra-uterine inseminatỉon,2 but su ch a regimen has not 
been proven to be better. Some vvomen with domiíene- 
resistant anovuladon may benedt hom the sequential use of
d o m i íe n e  a n d  a  g o n a d o tro p h in  th a t  h a s  ío llid e -s t im u la tm g  
actívity.2 In women with elevated dehydroepiandrosterone 
concentratíons, the additíon-oỉ a cortìcosteroid to domilene 
may improve the ovuỉation rate.u  Because oỉ concems 
about a possibly increased risk of ovarian cancer. opinion 
vaiỉes as to the maximum number of cydes for which 
domỉỉene shouỉd be used, but is usually a maximum of 6 
cydes (see Cardnogenidty, p. 2259.2). TammàỊen has been 
used as an altemadve in those who cannot tolerate 
donũỉene.3 Aiomatase inhibitorssuch as leừoĩole have also 
been tried. and seem to be at least as edecdve as domiỉene 
in  indudng ovuladon.3'* although concems about the 
potentìaỉ for matemal or íetal toxidty remain to be 
assuaged.

Gơnadotrophãts wừh ỊolKde-stímuIũtmg activừy can be given 
direcdy to women with PCOS who have not ovuỉated wíth 
domiíene.4 Women with hypothalamic anovuladon or 
hypogonadotrophic hypogonadism generally requiie gona- 
dotrophỉns that aỉso have luteinismg honnone actívity, 
because of Iow endogenous levels.4,7 There iỉ growing 
interest in the use of recombinant lutdnising hormone ìn 
these padents.7 Vaiious regimens have been used but in 
generaL ỉoUide-stìmulatíng hormone is given untíl a

dominant íolỉide is suitably mature, and then chorionỉc 
gonadotrophin is given to trigger ovulatíon and provide 
luteal supporL7 The risks oỉ ovarian hypersdmulatíon 
syndromẽ and mụldple pregnandes aiẽ considerable 
however, pardcularly in PCOS, and dose monitoring is 
mandatory using ovarian ultrasound to assess íoUide 
developmẽnt.3'4

Another method used for anovulatìon iỉ pulsatile 
gonadoreỉin* (gonadonophin-releasing' hormone). It is 
mainly indỉcated in vromen with hypothalandc causes oỉ 
anovuladon; it is less eữecdve in vromen wlth PCOS than in 
hypogonadotrophic patíents.

Where anovuỉatíon is secondary to hypeiprolacdnaemia. 
neatment with dopamine agonists such as btomocripdne 
can restore ỉertilỉty (see Hyperprolacdnaemia. p. 2252.2).

Where inỉerdlity is due to obstrucdon of the ỉallopian 
tubes or intra-uterine adhesions, surgeiy may be eỉĩectíve 
for some women-4 ữ inỉectìon is the cause, appropdate 
antí-inỉectíve agents may be useỉul. (See aỉso under Pelvic 
InUammatory Disease, p. 196.3.)

Endomeưiosis (p. 2264.1) is another important cause of 
inỉertìlity in women, although the reason ỉor the assodatíon 
is not fuUy understood. Medical ữeatment of endometriosis 
does not enhance íerdlity, although conservatìve surgery 
may do so.4

Various other drugs have been used. on a more or less 
empirical basis. Growtb honnone or One of its analogues has 
been used as an adjunct to ovarian stìmulatíon with 
gonadotrophins but is not considered to improve pregnancy 
rates.4

Assisted reprođuctìon may be consìdered when other 
methods fail. IVF is the most commonly used technique, in 
which oocytes are retrieved from the ovaries, {ertiliseđ in 
vitro, and resultíng embryos are selected ỉor transỉer to the 
uteius. Less common techniques indude transỉer into a 
ỉallopian tube of gametes (an unỉertílised egg and sperm) or 
a zygote (ĩerdlised egg). Unlike ovulatìon inducdon 
described above. assisted reproducdon techniques inten- 
tìonaUy use ovarian hyperstimulatìon regimenỉ to produce 
inuldple oocytes ỉor retrieval: women are thereỉore at risk oỉ 
the ovaiỉan hyperstímulatíon syndrome and should be 
monitored appropriately.4 The most commonly used 
regimens are the Tong protocols' in which a gomdorelin 
agoniỉt is started in the midluteal phase of the menstrual 
cyde to desensitìse the pituitary and prevent a premature 
surge oỉluteinising hoimone. When piruitary and ovulatíon 
suppression has been achieved, gonadoưõphins (human 
menopausal gọnadotrọphins or íollide-stữnulating horm- 
one) are given to stimulate {oQide productìon. At the 
appropnate stage oỉ ỉohỉcular devdopment. a sìngỉe dose oi 
chorionic gonadotrophin is given to trigger ovulatíon. These 
Tong protocols' appear to give bettèr results than short 
('Uare-up') or ultrashort regimens, in which gonadorelin 
agonists are given for less dme, although short tegỉmens 
may be usehil in poor respondets.7 Guidelines advise that 
gonadoTdin agonists should only be given to -women with a 
low risk of ovarian hyperstìmulatíon syndrome. and that 
either urinary or recombinant gonadotrophins may be used 
for ovarian stímulatíon and tiiggering ovulatìon.4 Gonado- 
rtlừi anlagonừts, su ch as cetrorelix and ganừelix arc used as 
an altemadve to gonadorelin agonỉsts. Pítuitary desensitísa- 
tion occurs more rapidly and shoner neatment regimens are 
used. live birth rates are similar, and the inddence of severe 
ovarian bypersúmulation syndrome is signihcantly Iower 
with antagonists.1 Progcsterone is the preíerred dmg for luteal 
support for IVF procedures because of the increased 
likclihood o( ovarian hyperstimulation syndrome with 
choríonic gonadotrophin.4

Male íactors. Impaired male íerólity may result ỉrom 
urogenĩtai abnormaUties. inỉections oỉ the genital tract 
increased scrotal temperature assodated with varicocele, 
e n d o c rin e  d is tu rb an c es . g e n e t ic  a b n o rm a lit ie s , a n d  im m u -  
nological ỉaaors, but 30 to 40% of cases may be idiopathic 
vrhere no causal ĩactor is íound.* Some forms of obstructive 
aioospenrúa can be coneaed surgicaỉly. Varìcoceỉe repair 
with surgery, percutaneous emboỉisation. or sderotherapy 
may be considered in some men but the efỉects on ferúlity 
outcome are undear.*'11

In men with hypogonadoưophic hypogonadism. 
replacement theiapy vvith a gonadoưophin that has 
luteinising hoimone activity, such as chorionic gonadotro- 
phin or lecombinant luteinising hormone, is given to 
stimulate testosterone production. Menopausal gonadotro- 
phins, or the more spedSc íollide-stứnulating hormone, are 
then added to stimulate spennatogenesis.9'1&u Spetmatozoa 
may appear in the ejaculate aỉter about 6 to 9 months of 
ơeatment, but may take considerably longer in some men.10 
Puỉsatiỉe gonadorelỉn may restoie gonadotrophin secretion 
and coirect inỉertility in men with hypogonadoưophic 
hypogonadism of hypothalamic origin, su ch as those vvith 
Kallmann's syndromé;’ 1012 therapy for 1 to 2 years may be 
necessary to adũeve adequate speim production in patientỉ 
who developed hypogonadism beíore puberty and have not 
previously received gonadoưophins or gonadorelin.’

In idiopathic olỉgospennia. results oỉ drug therapy have 
been disappointỉng. Corticosteroids bave been used in men 
with autoantibodỉes to spermat020a, but eỉBcacy is 
unproven and coiticosteroids aie generaDy not recom- 
mended4-’-10 although they mỉght be considered in men 
wlth autoantíbodỉeỉ who have biled assisted reproduction 
techniques.10 However, corticosteroiđs may have a 
beneSdal eữect oninỉertilỉty assodated with auto-ixmnune 
orchitis.10 Various other drugỉ have been used on an 
empirical basis ỉor idỉopathỉc male inĩertility but evidence 
for their efflcacy is eithêi limited or Iaddng.*-10

When other methods ỉaiỉ, asdsted reprođuctìon may be 
considered. Techniques for male iníertility indude intra- 
uterine insemination and intracytoplasmic sperm iniec- 
tìon.4,11111
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Polycỳstic ovary syndrome
The polycystic ovary syndrome comprises enlargement of 
the ovaries vvith muitiple lolỉicular cysts and a thickened. 
whitish, capsule; there is persistent elevation oi serum 
luteinỉsing hotmone concentrations. with a tendency to 
increased androgen concentrations. VVomen typically 
present with erratic menstruatíon. hirsutism, and obesity. 
ãlthough not aU these íeatures may be present; íertìlity is 
oíten impaired. Associated metabolic changes indude 
hyperinsulinaemia with insulin resistance, and increased 
risk of developing hyperlipidaemia, hypertension, and 
ischaemic heart disease. The risk of endometiial cancer is 
also increased.

Management is essentiaUy symptomaức Patients should 
be encouraged to modiỉy theứ liỉestyle, to correct lipid 
abnormalities. and to lose weight ư obese;u  Tveight loss 
alone may be suíBdent to improve menstrual regularìty, 
hirsutism, and íertility. Symptoms of hyperandrogenism 
can be treated with an anti-anđrogen, su ch as cyproterone 
acetate or spironolaaone. with an oestrogen or a combined 
contraceptỉve pin.1'5 Phitamide and Anasteride have also 
been used in these patients (see ako the discussion of the 
management of hirsutism, p. 2262.1).5 In women who do 
not desire pregnancy, an oral contraceptive is also the 
recommended treatment for amenoưhoea or oligomenor- 
rhoea.15-7 Altematively a progestogen that lacks androgenic 
properties may be given cydically, in order to induce 
withdrawal bleeding (anovular women who do not receive 
hormonal treatment may be at inaeased risk of endometrial 
cancer).34-7 Metíormin may also improve metabolic 
abnormaliiies and menstrual regularíty (see also belovv), 
and endocrínologists in the USA have suggested that it may 
be consỉdered particularly for women who are ovemeight 
or obese.1 Long-tenn eữects of meưotmin in polycystic 
ovary syndiome have not been studied. however, and any 
reduction in cardiovascular risks is yet to be established.* 
Other practltioners have argued that weight reduction is 
more eữective and should be the inĩtãal management for 
obese women with polycystic ovary syndrome.2

In patients who vdsh to conceive. domiỉene dtrate is 
used to induce ovulatíon. In patients who do not respond, 
gonadoơophins or laparoscopic ovaiian diatheimy may be 
tried. When these ha ve not been successỉul, rvp may be 
considered. The eữects of metíormin on ovulation induction 
are also under invesdgation (see below).2J-6'7-’ Patients 
must be monitoied careỉully duiing any theiapy to induce 
ovuỉatíom as women with polycysdc ovaries are more prone 
to multiple ỉollide development and ơvarian hypeistimula- 
tion. For further details on ovuladon induction and assisted 
reproduction. see Iníertility, above.

Insulin resistance is a íeature of polycystic ovary 
syndrome, panicularly in obese women. Small 
non-randomised studies of meưonnin have reported
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improvements in insulin metabolism, a reductíon in 
órculating androgen concenttatíons, small reductíons in 
body-mass index or waisưhip rano. and improvements in 
meiĩstrụal cydes.lau Eariy controUed studĩes lound that 
metíormin alone improved ovulatìon rates and menstrual 
cydes. and that rates couỉd be improved hirther vvhen it was 
given with donúíene dtrate.10 However, 2 large, placebo- 
controlled studies later found that medonnin, either alone 
or vvith domưene, did not ũnprove the rate oỉ ovulation, 
pregnancy, or live births in vvomen with poiycystic ovary 
syndrome.2 A subsequent meta-analysis12 conduded that 
although there was some evidence for improvements in 
pregnancy and ovulation rates with metíormin. this did not 
lead to increases in live birth rates (whether it was used 
alone or vvith đom iíene). Another m eta-analysislJ 
condudeđ that medbrmin did not únprove live binh rates 
in domưene therapy-naive vvomen, but there was evidence 
of better rates when mertormin wa$ added to domilene 
therapy in donúíene-resistant vvomen. Based on limited 
data, it also appeared that there was no beneiĩt from the 
addition of metỉormin to laparoscopic ovarian drílling or 
íoUide-stứnuIaúng hormone. Consensus opínion ís ihat 
metformin should not be used íìrst-line íor management o[ 
infenility in PCOS, and should be restricted to woraen vvith 
glucose intolerance.’ There has also been some interest in 
the use of thiazolidinediones, such as rosigIitazone. but 
these drugs can increase body-mass, vvhich is undesirable in 
vvomen who are already overyveighL5-10-11 Their use is 
considered investigational.1

Bromocriptine4 may be useful in vvomen with polycystic 
ovary syndrome and assodated hyperprolaainaemia (see 
p. 2252.2).
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P reco cio u s p u b e r ty
Precodous puberty is commonly understood to mean the 
development of secondary sexual characterútics beíore the 
age of 8 years in girls or 9 years in boys; it is four to five címes 
more common in girls. However, the age limit used to deíine 
precodous puberty in giris has been questioned.1 Recent 
da ta from the United States suggest that puberty is occurring 
eaiỉier in girls, at age 7 yeats £or white girls, and 6 years for 
Airican-American gứis. Precodous puberty is either Central, 
due to prematuie activation oI the hypochalamic-pituicary- 
gonadal axis, or peripheral. due to secretion oỉ 
extrapituitary gonadotrophins or gonadal steroids indepen- 
dent of gonadorelin secretion &om the hypothalamus or 
pituitary gonadotrophins. In many cases the cause is not 
apparent, and they are classiíied as idiopathic. A smaỉl 
proportíon oi cases are due to tumours. Central precodous 
puberty may be caused by CNS lesions secondary to diseases 
such as encephaliós. meningitis, or granuloma, or due to 
head trauma. Peripheraỉ precodous puberty can be 
assodated wlth congenital or lamilial syndromes such as 
McCune-Albríght syndrome or íamilial testotoxicosis 
(íamilial male precodous puberty). Congenital adrenal 
hyperplaãa (see p. 1603.2) can also produce premature 
sexuaỉ development in boys and virilisation in gữls.

Apart bom early sexual maturation and the assodated 
emotional distress. the chieí dinical consequence of 
precodous puberty is short stature as an adult, due to 
premature dosure of the epiphyses under the inHuence of 
sex steroids.2-3 Age, emotional impact and final height

potential should be considered in dedding when to begin 
and end treatment2

Gonadorelin analogues are the treatment oí choice in 
Central precodous puberty.2-3 The use of condnuous rather 
than pulsatile gonadorelin can paradoxicalỉy suppress 
gonadotrophũi secretion by desensitisation and down 
reguladon of pituitary receptors. Cyproterone acetate has 
been given at the beginning of treatment to prevent the 
initial stimulatory eũect of the gonadorelin analogue.2 
Although OIiginaỉly given daily, by subcutãneous mịection 
or nasal instưũatìoa intramuscular and subcutaneous depot 
preparations of gonadorelin analogues are more conveni- 
ent, and are novv more vvidely used.2-3 Treatment suppresses 
sexual development and skeletal maturation. and most 
Ỉtudỉes have reported an improvement in ũnal height3'4 
Hovvever, che creatment oí girỉs vvith borderline earỉy 
puberty (betvveen 6 and 8 years oi age) has been questioned. 
as ỉtudies suggest that most will reach adult height within 
the notmal range vvithout neatmenL1 Such girls wich 
idiopathic slovvly progressing puberty, and no evidence of 
advanced bone age. may not require gonadorelin therapy, 
but shouỉd be monitored for an onsec of rapid pubertal 
development.1-5 Children with concomiunt growth horm- 
one defìdency (for example aher cranial irradiation) may 
need additional therapy with somatropin or its analogues 
lor maximum beneỉit.4 Somaưopin has also been used in 
children vvho do not have grovvth hormone debãency but 
who have a poor rcsponse to gonadorelin anaỉogue cherapy; 
evidence for a benebdal ettea is Iimited.7

bi the peripheral lorms of precodous puberty the 
gonadorelỉn analogues are ineãective. Any underlying 
condirion such as a gonadal or adrenal neoplasm should be 
sought and treated appropriately. Othenvise. therapy is 
aimed at suppressing premature sexual maoiration, and 
drugs such as cyprocerone and medroxyprogesterone have 
been used.‘ In girls with precotíous puberty assodated vviứi 
the McCune-Albríght syndrome, the aromatase inhibitor 
testolactone has been used vvith some ỉuccess to block 
oesưogen biosynthesis,,->0 ketoconazole has been used in 2 
cases," and tamoxưen has been reported to be benebdal.12 
Aỉthough ineữective when given alone. testolactone was 
repotted to be oỉ beneCt when used with the anti-androgen, 
spironolactone, in boys vvith testotoxicosis;11 a reductìon in 
thẹ ra te oỉ bone maiuration vvas reported. Response 
dỉminished with long-term treatment, but could be restored 
by the addition of a gonadorelin analogue, deslorelin, to 
thetapy.14 This regimen has also been reported1’ to improve 
predicted adult height. Ketoconazole, which has 
anti-androgenic properáes, has also been tried in boys 
with {amilial male precodous puberty; it had bene&úal 
ebects on testosterone concentrations and adult height 
reported in a series of 5 patients.16
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P rem en strva l sy n d ro m e

Gonadorelin analogues have been used to treat padents 
with severe symptoms attributable to the premenstrual 
syndrome (p. 2272.3), with 'add-back' theiapy with

oestrogen plus progestogen to prevent the symptoms of 
oestrogen debdẽncy.

T u m e rs syn d ro m e

Tumeî s syndrome is a congenital dỉsorder assodated with 
the absence of an X or Y chromosome, resulting in an 
individual vvith only a sũigle X chromosome who is 
in phenotype but in whom the ovaries do not develop. In 
addition to this gonadal dysgenesis, which tesuhs in 
íníertility and primary amenorrhoea, various physical 
abnormalities may be present induding short stature, a 
short webbed neck and characteristic ladal appearance 
shield-like chest, mulnple naevi, eye and ear dỉsotders, and 
certain renal and cardiovascular abnotmalities. Hypo- 
thyroidlsm and glucose intolerance may occur.

As with other ỉorms oi ovarian lailure, hormonal therapy 
is indicated in patients with Tumer's syndrome in order to 
produce sexual maturation and the development oí 
secondary sexual characteristics, as well as to avoid 
complications such as osteoporosis. Lovv-dose oestrogen 
therapy may be started if spontaneous puberty has not 
begun by 12 to 13 years oí age and the lollide-stimulating 
hormone value is elevated. The dose is graduaUy increased 
over 2 to 4 years to promote a normal pace of pubertal 
developmenc, and a cydic progestogen is usuaũy added 
about 2 years aber starting oesưogen therapy or when 
breakthrough bleeding occurs. There is no consensus on 
which oestrogen is prelerred for these patients. Conjugated 
oesưogens, ethinylestradiol. and estradiol have all been 
used, but transderma! or injeaable depot estradiol may be 
the most physiological optíons. An oral contraceptíve may 
be used in adults for maintenance therapy. The duratìon oỉ 
oestrogen therapy should be individualised, and adjusted or 
stopped at the age of normal menopause based on the same 
consideradons used lor other postmenopausal vtromen.1

A minoiity of patients vvith Tumer's syndrome have 
some residual ovarian lunction, and there are teports of 
pregnancy in such patients. In tvomen vvithout ovaries it 
may be possible to maintain pregnancy by appropriate 
hormone repiacement and implantatìon of a íeitilỉsed donot 
egg.‘

Shon stature is the most common dinical maniíestation 
of Tiưner̂ s syndrome and grovvth hormone therapy has 
been ividely used. Results from 622 girỉs enrolled in the 
National Cooperative Grovvth Study2 suggested a mean 
height gain of 6.4 ± 4.9 an, and another cohort database3 oỉ 
485 girls found that when treatment was started beỉore 
puberty a mean increase in final height of 5 cm or more 
would be expeaed. A systematic revievv4 of 4 controlled 
stuđies íound that grovvth hormone increased short-tenn 
grovvth, and the one study that reported Snal height íound 
that treated patients were 7 cm taller than untreated ones. 
Nevertheless, Bnal height in ữeated patients was about 
148 an, which is still belovv the normal range for adult 
women. Grovvth hotmone therapy durìng dũldbood and 
adolescence may also be important in maximisũig bone 
mass and redudng the risk oi ôsteoporosis.3 The optũnal age 
for ỉtarting grovvth hormone therapy has not bcen 
established, aỉthough studies have íound benehdal eSects 
in children as young as 9 months of age. In general, therapy 
shouỉd be consỉdered as soon as growth íailure is detected. 
For gitls belovv about 9 years oí age, treatment usually starts 
with growth honnone alone. For older gữls, or those with
exnemely short stature, highcr doses o t grovvth hoimone 
wdth a non-aromaósable anabolic steroid (such as 
oxandrolone) may be considered.,

There has been some concem that oestrogen therapy 
mighc interíere wiửi the eữects of grovvth honnone therapy, 
and that the timing o£ pubertal induction would be 
important in maximising final height. Studỉes ha ve íound 
that patíents who receive grovvth hormone íor a longer 
period belore starting oestrogen therapy attain greater ađult 
height,6-7 and it has been suggested that optimal height can 
be adũeved by the early use oi grovvth honnone and 
induction o£ puberty at an appropriate phyãological age." 
Goidelines now consider that oestrogens can be started at 12 
years o£ age to achieve age-appropiiate pubertal maturanon 
ivithout interlering with the poátive eílectỉ oỉ growth 
hormone treatment, vvhich should be considered as soon as 
grotvth ỉailure is found.' However, the use of low-dose 
oestrogen írom an even earlier age (as young as 8 years) to 
ỉtimulate linear grovvth does not add to the effect of grơwth 
hotmone therapy and may even reduce ũnal height.’

Patìents with Tumer/S syndrome require multídisdplm- 
ary management throughout liíe, induding caxdiovascular 
monitoring, psychologicaỉ support, and a progranune 01 
prevention !or diabetes. dyslỉpidaemia, osteoporosis, and 
hypertenáon.1

1. BondyCA.TheTumerSyndromeCoiuensusStudyGroup.
aađ women wich Tumcr synđrome: a guideUne of ihe Tumcr S ynonw
Scudy Group. J Cỉừt Endoerinol Matab 2007; 92: 10-25. 'Tầưoer

2. Ptotnick L  tí aỉ. Growth hormone Deaonent of giris wttbTOrti
syndrome: Uie National Cooperarỉve Growth Study expcricnce. rtẩiầ
1998; 102: 479^81.

All cross-rcícrcnces refer to cntrics in Volume A

http://www.aace.com/pub/pdl/
http://www.rcog.org.uk/fUes/rcog-corp/
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3. Bctls PR, tt aL A  decade oí growth hormone treatment in giris with 
Turaer syndromc ỉn the UK. Anh Dh ơĩild  1999; 80; 221-5.

4. Baxter ũ  đ aL Kecombhunt gnmth honnone for dilldren and 
adokscents with TUtnor syndrome. AvaSable in The Codirxne Database 
oỉ Systemadc Rcvléms: Iséue 1. Chichesier. John Wley: 2007 (accessed 
30/Ị2/08).

5. Rubỉn i .  Turoer syndrome and osteọpotosls: mcchanlsms and 
prognosli. Ptitatría  1998; 102 (suppl); 481-5.

6. Chẽmausek S D .ita l Growth botmone therapy df Tumer tyndrome: the 
impact oỉage ữf esữogen icplacement on Snal hdght. 3 CBn Bn4aerhul 
M tub 2000; 85: 2439-45.

7. Retier BO. a  aL Eartỳ ỉnldation of growth botmone treannent anovn 
age-appropriate estrógen use in Tumer's syndrome. 3 Qbt Bnắtxrinal 
Ă ú la i2001: 86:1936-41.

8. .Sotiano-GuIBen u  et đ l Aduh hdght and pubeital growth in Turner 
syndrome aíter treatmenl whh recnmbinani growth hoimone. 3 CUn 
Bndoaimtl UOũh 2005; 90: 5197-5204.

• 9. Quigley CA. et ctL Gromh honnone and low dose esttogen In Turner 
syndtome: resulB td a United States muld-ceaier nial to near-Bnal 
b d g h t 3 ũin  Endxrừu! MtHh 2002: 87:2033-41.

A T C V e t-^ a ^ B X Ú & ỵ --} -  ? •
V N ĨỊÁ xW 4 m J S 8 2 4  đ á -*

ưses and Ádministĩatịon
Like ceơorelix (p. 2257.2), abarelix is a gonadorelln 
(gonadotrophin-releasing honnone) antagonist. It is used 10 
reduce testosterone cõncenữatìons in the palliative 
hormonal therapy oỉ prostate cancer tp. 712.3). A dose of 
abareiix lOOmg is given intramuscularly on đays 1,15, and 
29, and then every 4 weeks thereaher.

Abarelix has been investigated for the treatment of 
endomenỉosis.

Malignant neoplasms. Reíerences.
1. Tomem (  >  d  The gonadonopỉn-releasing boanane unagoniỉt 

abardlx depot vetsos luieinMng bonnone rcleasing honnone agonins 
leuprolide or goserelin: initial results of cndoctỉnological and 
Uochemkal etBcades ỉn padenu wỉth prostate cancer. 3 Ural (Balĩimortì 
2001: 165: 1585-9.

2. McLeod D .aaLA  phase 3. multictnter, open-label. randomỉred study ol 
abardlx versus leuptolide aceute in men with proslate cancer. Urolosr 
2001; 58:736-61.

3. Xraebtenbetg 3, t t  aL A  phase 3. muldceDter. open label nndomised 
study 0í  abatebc venus lenprollde plus dally andandiogen in men with 
prostate cancer. 3 U nt ÍBaliimerc) 2002; 167:1670-4.

4. KachM.na/.Anopcn-labelstudyoIabareUxinmenwlthsyinptoinatic 
prostate cancer at rlsk of treatment ãrith LHRH agonỉstx. tMÓgy 2003; 
62: 877-82.

5. Kltby RS, a ũL Abarelbc and other gonadonophin-releasini hotmone 
aniagonlsts in ptnstate cancet. B3V ba 2009; 104: 1580-4.

Adverse Ẹữects and Precautions
Immediate hypersensidvity reactions, indudỉng urticaria, 
pruritus, hypotenáon, and syneope, can occur with 
abarelỉx, and the cumulative xỉslc of such a reaction 
increases with rẹpeated doses. Patients should be monitored 
ỉor at least 30 minntes after each injecdon. Hot ũushes, sleep 
disturbance, breast enlargement and tendemess may result 
bom testosteròne reduction. Prolongatìon of the QTinterval 
has occurred in patients receiving abarelix.

Hlevations ỉn transaminase concentrations have 
occurred, and Uver hinction should be monitored beỉore 
starting treatment, and periodicaDy during ưeatment. The 
efficacy of abarelbt in the management of prostate cancer 
décreases with duration of therapy, and may be further 
reduced in patients tveighing more than about lOOkg 
(225pounds). Serum-testostẽrone should thereíore be 
measũied on day 29 of therapy and then every 8 weeks, 
to mcmitoT ÍOI ơeatment ỉailute.

Pharmacokinetics
Abarelix is absorbed ỉlcnvly after intramuscular injectìon; 
peak serum concentrations occur aỉter about 3 days. It is 
metabolised by hydrolysis and has an elimination haU-lUe of 
about 13 days with intramuscular use.
References.

1. Wor* SL, <1 ắL Phatmacoklnetics and phatmacodynamia of a novel 
depot ỉotmuladan oi abateUx a gonadonopin-rdeasieg hotmone 
(GnRH) antagonist. tn healthy men agés 50 to 75.3CUa ĩh ă n u n l2004; 

. 44:495-502

P r e p a r a t í o n s

Propriekry Pr̂ xiralions (details are grven in Volume B)
Singlo ingrodmn/ Preporalions. Dam.-. Plenaxis; Ger.: Henaxis; 
Neỉh.: Plenaxis.

Alfatradioi ỊriNN)

Alíatradỉol is the 17-a isomer of estradiol (p. 2271.1) but has 
much weaker oestrogenỉc acđons. It is a 5a-reductase 
inhfi>itor- and is used topically as a 0.025% soỉution ỉor 
alopeda androgenetica (p. 1682.3).
R efe re n c e s-

ỉ. Bhnne<Peytavỉ V .tta L  Comparỉson tđ  the efficacy and saỉety oỉ topỉaư 
mỉĐQađdfl and topiad aỉ&oadkd In the treatmem oấ androgenedc 
aỉopedâ ỉn women. J Dtsdi Dermatoỉ Ga 2007; 5ỉ 391»$.

P r e p a r o t í o n s

Proprĩetary PreporoBons (details are given in Vohime B)
Singĩe-ingredient PreparaHom. Arg.: Avixis; Ger.: Bll-CraneU 
aỉpha; Pantostin; Mex.: Avixis.

Algestone Acetophenide IUSAN. riNNMì 
-?Acetồfienido'’.!dev alíasona;- Acetoĩehỉđo >ĩter . algẹstóna,-. 
:^£ètMéộidO:'clp dihldroxlp/ogesièròna; A lge5tanã;ĩcet3eỉ 
'Ịrìíđõt (^ÁỈặe®one;-Acétophenicỉè, :&;■ Algestoni-Acetophe^" 
Jfiĩdụrn;.‘̂ Alplằsồne Acetophenidep Dihydràcyptogẹstẽrone 
Acếtopihenide: SQ-15101; AnbreaoHa-AueroộeHiãV^-.
160ií7ciey>:Phénylẽthy]ìdenediồxỹ)pregnr4rehe-3',2CKÍione;! 

^jdi17<rĩsõprồpýlidenedìọ)QT3regrv4íene-3í(>cnonề.'-.ĩ; ?■ •; 
c29H i0^448.6 . - .  ,

ì õ s  59St77-7. (algestoae); 24356-94-3. (algestone 
acetophenide).~ .  - -  *
.VNII'~:QỮKC2030T. . ' i  ‘ ‘

PrọẠ7e
Aỉgestone acetophenide ỉs a progestogen (see Progesterone, 
p. 2300.2) that is given by intramuscular injection in 
inonthly doses of 150mg, with estradiol enantate, as a 
honnonal contraceptìve (see p. 2231.3). It has also been 
applied topically in the ưeatment oí acne.
Reíerences.

1. ManÍDei GSl tiaL Vagtoaỉ tdeedingpatterns io usen ofPerỉuul a once* 
a-momh injectabỉe conưaceptỉvê consistỉnK oí ỈOmg esoadiol 
cnamhatccombtnedwith 150 mg dlhydroxyprogestertme acetophenlde 
a tdal oí 5462 woman-momhs. ũmtraaptừm  1998; 58:21-7.

2. Coutỉnha EM. tí aL Efficacy, acceptabQỉty, and eỉĩeas ữf a low- 
dose ỈXỊỈectable connaceptlve coĩnbinatĩon of (fibydroxyprogesterone 
acetophenỉde and estnđìoỉ enanthate. Cơĩtíroaption 2000; (L‘ 277-80.

3. Coudnho BMe ứ aL CocnporỉsoĐ oỉ two regỉmens a monthỉy injecubỉe 
coaoềcepứvt eootaỉnỉng dỉbydfp3cypĩO|e5teruoe acetophenỉde and 
estradỉtd enanthate. Contrtưeptùm 2006; 73:249-52.

P r e p a r a t í o n s

ProprĨBtary Preparatiom (details are given in Volume B)

Preparcrtions. Arg.: Atrimon; Patectoc Pedutal; 
Braz.: Daiva; Perlutan; Preg-Less; Pregnolan; Uno Cido: Chữe. 
Unaỉmes Aỉec.: Anaỉeitin; Pateaon Perludil; Periuul; Yec- 
umes; Singapore. Unijab.

Allỵlestrenol IBAN, 4NNI
Alilestrenol;. Aliyỉesứénoỉ; Ailylestrendum; AHytoèstrenol; 
Allylõsữenol; Allỵyliẹsữenoli; AnnnnacrpeHon.
.17a-Allytestr-4-en-17p-ol. :. .
Cj,HaÓ=300J ! •
ás — 432-60-0. - . '
ATC.—X5Q3DCOÌ- '-= Ị . H  - ~
ATG Vet — QG03DC01-. -■ - ---- - - - - í -
•UWỊf— I47VB5DZ80 ~ ~ĩ ~ ~ '

ProẾ'/ẹ
Allylestrenol is a progestogen (see Progesterone, p. 2300.2) 
structuralỉy related to prọgesterone that has been given in 
threatened and recunent miscarriage, and to prevent 
premature labour. However, with the exceptỉon oỉ proven 
progesterone deHdency, su ch use is no longer recom- 
mended. In threatened miscamage in progesterone- 
dehdent women a suggested oral dose is 5 mg three tũnes 
daily for 5 to 7 days.

Pregnancy. A case-control ỉtudy oỉ allylestrenol use in 
pregnancy during 1980 to 1984 in Hungary indỉcated that 
h was not teratogenic1

1. Czdzel K  Huiskes N. A case-control study to evaluate the rislc ai 
congenỉtai anomaỉỉes as a resuh aí aBytesgenol tbenpy đuring 
^egsancy. ơừi 77ter 1988; 10:725-39.

P r e p a r a t i o n s

Proprietary Praporolions (details are given in Volưme B)
Singlo-ingreeBonl Prnporotions. Gr.: Gestanon; Hững Kong-. Tur- 
inalt; IrŨHa: Alese; AHynol; AHytry; Anln; Fetugărd; Poegard; 
Pu/tenn; Gestin; Gravỉda; Giavidin; Gravind; Gravion; Gyner- 
ob Gynonys; Iugn Loestrol; Maintane; Nldagest; Proían Inđon.: 
Alynõk Gravynõn; Lestron; Preabor; Pregnõiin; Pregtenol; Pre- 
mãston; PrenoUnt; PrestrenoL' Progeston; M aíayỉia: Gestrenol; 
phữipp.: Turinal; Rus.: Turinal (T̂ mHM)Ỷ; singapore. Gestre- 
noli Ukr.: Tuiinal (TypHHan)t.

Altrenogest IBAN, USAN, riNNì
'^ 5 9 S ỹ  4^í|0ftAltrếnQgeiẼ^ltịểỉog5StFr Ạltrẽnỏg'esturn:ỉ

j^b T p eH C )reỢ .'; '^ 'ĩ"  / .  “

^a-^ !ly tì7^ lỉ^rõxy-Ì9?norandrò^^(9,ÍT-tríen-3iộỏe;; 
’^ W d ® ) 9 ^ 9 À U 4 - ỉ n n o r c h b la 4 ,9 , l  í ^ - t e t r à é i v B ^ n t . :  ?: 
^ i H ă P 2 = 3 1 0 4 i '-
[à&r-%SÕ-52-Ì\yr-' - J , . ' - ‘- V  /
ATCVđ— GƠ03DX90. ' . - í‘ '
ĨỈNII2- 2ÚOXOÌA2NB.

Profìle
Altrenogest is a progestogen (see Progesterone, p. 2300.2) 
used in veteiỉnary medidne.

Androstanolone IBAN, rtNNi 0
Andrôstánotor Androstanoloi3rjAndrost3nòlonàj^,Ãndrosta-r- 

ínolonì; Androstanoloaum; Dihidrotestosterona;- Dihydrotesí- 
itosteroneẻ Estanolona; Stanofofi; Stanoloner AhựỊpocraHo-

_  -

.-17ịỉ-Hydroxy-5a-androstan-3-one. - J - 3.
Í-I9H3002= 29 0 .4 .. ' . .0

0 ^  —  521-184
ATC —  A14ẠA0Ĩ, G03BB02 -
A K  Vet —  ÓA)4AA01; QG03BB02
LỊNII —  08J2K08A3Y. ' • V r -. j

Proỉile
Androstanolone is íormed naturally in the body bom 
testosterone (p. 2305.1) by the actlonoí 5o-reductase, andis 
more active than the parent compound. It has anabolỉc and 
androgenic properties and is applied topicaUy in the ỉorm of 
a 2.5% gel for male hypogonadisin and gynaecomastia, and 
ỉor lỉdien sderosuỉ in both men and vromen.
Reíerences.

1. w.ng c. Swenfloif RS. Should d>e Doiuiomidablc androgen 
dQiydrotestosterooe be considered as an altematiYc to testosterone in 
die ơratmcĩU oí Ihe aadropausc? 3 ũin Enẩocrinoỉ Mrưb 2002; 87:1462- 
6.

2. KuneUus T, atL  Tbe ellects oi tnnsdermal dQiydrotestosieione in the 
agbtg rnalc: a prospective, nndomixed. doubie blind study. 3 ơin 
Endõcrmol Mttah 2002: 87:1467-72.

3. Sakhri s. Gooren LI. Sateiy aspects of andngen treatmem with 5 a - 
dlbydrotestosterane. ẢnànìeỊit 2007; 39:216-22.

4. KayaCao/.TheeiBcacyoidlhydrotestosteronetnnsdennalgelbelore 
primary hypospadias sũrgery: ã prospecdve. controUed. randoodred 
study. 3 ỈJroỉ (Bútãmơn) 2008:179: 684-8.

Lkhen sderosus. For reỉerences to the use oi androgens 
su ch as androstanolone in lichen sderosus. see under 
Testosterone, p. 2307.1.

P r e p a r a t ì o n s

Propóelory Preparolions (details are given in Volume B)
Single-tngredient Proporotions. Belg.: Andraaim; Fr.: Andractim: 
Singapore. Andractim.

Androstenedione <8>
Ạndrostenớdióna; AHflpoCTeHflMOH.
Ár)drost-4rẹne-3,l 7-dione. ’ V; -
1̂9̂ 2602=286.4

CAS — 63-05-8. r ^
um  — 409J2J96VR. :

Street names. The foUowing terms have been used as 'Street 
names' (see p. vii) or slang names for various ỉorms of 
androstenedione:

Anđro.

Proĩile
Androstenedione is a naturally occurring adrenal androgen 
that is a precuisor of androgens and oestrogens (see 
p. 2231.1). It has been used in an attempt to enhance 
athletic periormance and as honnone replacement íor men. 
In March 2004 the PDA banned the distribution oỉ dietary 
supplements containìng androstenedione, considering them 
to be adulterated and vvaming that they did not meet saíety 
requữementỉ.

The Symbol 0  denotes a substance vvhose use may be restricted in certain sports (see p. viỉi)The Symbol t  denotes a preparation no longer actively marketed
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Adian. The elíects oỉ androstenedione have been studied 
in groups oí young (under 40 years o{ age) and older (up 
to 65 years) men with normal serum testosterone concen- 
trations.1-1 Testosterone concentradons were reported to 
remain unchanged1-* as well as increase,13 although they 
retumed to baseline in the longer study oi 12 weeks.3 In 3 
oỉ the studies, oestrogens (oestradiol and oesơone) 
increased.1'3 Changes in lipid proBles were also noted. par- 
ticularly a decrease in high-density Upoprotein (HDL) cho- 
lesterol.1'3 Androstenedione did not enhance the effects of 
resistance training.1-1

There has been a report oí impotence and severe 
oligospermia associated with ingestỉon of androstenedione 
by a bodybuilder.3 Priapism has also been reported.6

1. King DS, a  ai. EÍIect of oral androstenedỉone on senim testosterone and 
adaputions to resỉsunce trainỉng ỉn young men: » randonú2ed 
controiled thai. JAMA 1999; 281:2020-8.

2. Leder B2. et al. Oral androsteneđio&e admỉnỉscrtóoo and serum 
tescosterone concenưations ỉn young men. JAMA 2000; 283:779-82.

3. Broeder CE. et ai. The Andro Project: physiologỉeaỉ and boimonal 
iníluences of andronenedỉone suppJeraentJiion ỉn men 35 to 65 ỵears 
old participating in a hỉgh-intensUy resisunce ưainỉng program. Ardt 
Inierrt M edioool 160: 3093-3104.

4. Beckham SG. Eamest CP. Four weeks oí androstenedỉone suppỉemema- 
rion dừninishcs the treaimcnt response in middle aged men. Br J Sportĩ 
Međ 2003: 37: 212-8.

ỉ. Ritter RH. et ai. Oral androstenedỉone-induced ũnpotence and severe 
oligospermia. Pertil Steril 2005; 84: 217.e7-e8.

6. Kachhi PN. Henderson so . Priapism aíter androstenedione intake íor 
aỉhỉeúc períormancc enhancemenL Ann Emcrg Med 2000; 35: 391-3.

P r e p a r a t í o n s

Proprietary Preparations (details are given in Volume B) 
Multi-ingredient Preparolions. T h a i.: Metharmon-Ff.

Bazedoxifene Acetate IUSAN, riNNMi ®
Acetato de bazedoxifeno; Bazédoxifène, Acétate de; 
Bazedoxifeni Acetas; TSE-424; WAY-!40424; WAY-TSE-424; 
6a3eflOKCM<ị>eHa AneraT.
1 -{p-[2-(Hexahydro-l tf-azepin-1-yl)ethoxy]benzyl}-2-(p- 
hydroxypheny0-3-methylindol-5-ol monoacetate. 
C3oH34N203,C2H A = S 3 0 .7
CAS —  198481-32-2 (bơzedoxifene); 198481-33-3 (bazedox- 
ifène acetate).
ATC — G03XC02.
ATC Vet —  QG03XC02.
UNIi—  J70472UD3D.

Uses and Adminístration
Bazedoxifene acetate is a selective oestrogen receptor 
modulator that has oestrogen-receptor agonist effects on 
bone, and antagonist effects on uteríne and breast tìssue. It 
is used in the prevention and ưeatment of postmenopausal 
osteoporosis (p. 1168.ỉ) in vvomen at increased risk oí 
ửacture. It íỉ also given to reduce the tisk of endometiial 
hyperplasia assodated with oestrogen therapy; a combina- 
úon of conjugated oesưogens with bazedoãfene may be 
used in the management of moderate to severe menopausal 
vasomotor symptoms (p. 2245.1), and in the prevention oỉ 
postmenopausal osteoporosis. Bazedoxifene is given as the 
acetate, but doses are expressed in tenns of the base; 
ỉl.3m g oí bazedoxifene acetate is equivalent to about 
lũmg of bazedoxifene. For the above indications. an oral 
dose equivalent to bazedojdfene 20 mg is given once daily. 
Reíerences.

1. Stovaỉỉ DW. eí ai. Tỉssue-selectỉve estrogen complex bazedoxỉfene and 
conjugatcd estrogens íor the treatment of menopausai vasomotor 
symptoms. DntgslOiU  71: 1649-57.

2. Duggan ST. McKeage K. Bazedoxiíene: a revievr of iu  use in the 
treaonem o í posancaapausaỉ otteoporosis. Drup 2011; 71: 2193-2212.

3. Tayỉor HS. Ohleth K. Using bazedoxỉfene PỈU5 conjugated estrogens for 
treating postmenopausai women: a comprehensve review. Mmopaiue 
2012; 19: 479-85.

4. Pỉnkerton JV, et ai. Baiedoxưene/conịugated estrogenỉ tor menopausaỉ 
symptom treacment and osteoporosìs preventìon. Qimaơerie 2012; 15: 
411-18.

5. Mỉrỉdn s. Pickar JH. Management of osteoporosis and menopausal 
sympiorm: locus on bazedoxưene/conjugated estrogen combỉnatíon. ĩnt 
J wòmatí Health 2013; 5: 465-75.

Adverse Effects and Precautions
As ioĩ RaloxUene Hydrochlotide, p. 2303.3 and p. 2304.1. 
Other eữects reported íor bazedoxifene indude somnolence 
and dry mouth. Increases in blood triglycerides and liver 
enzymẽs values may also occur commonĩy.

Pharmacokinetícs
BazedoxUene is absorbed írom the gastrointestinal tract 
with peak plasma concentrations occurring aíter about 2 
hours. It has an absolute bioavailability of about 6% and ũ 
highly bound to plasma proteins. Bazedoxifene is 
extensively metabolised, mainly by glucurónidation, and 
eliminated in the ỉaeces Via biliary excretion vvith a halỉ-lUe 
of about 30 hours. It is expected to undergo enterohepadc 
recyding.

P r e p a r o t i o n s

Proprietory Praparabons (dctails aie given in Voỉume B)
Singieingradient PrepQrabonSa cz.: Conbriza; Gr.: Conbiiza; IrL: 
Conbriza; Jprr. Vtviãnc Neth.: Conbriza; PoL: Conbrứa; PorL: 
Coabcbta; Spaùr. Conbráa; Switz.: Conbriza.
MuU-ingradiaat Preportrtiore. USA: Duavee.

B o ld e n o n e  U n d e c e n o o t e  ỊBANM, ÍÌNNMI ®
Ba-29038; Boldenone Undecytehate (USAN); Boldénone, 
Undécylénate de; 8oldenọni Undeeỵíenas; 1-Oehydrotes- 
tosterone (boldenone); Undecilenato de' boldenona; 
BonqeHOHa YHfleuwieHaT.
17(ỉ-Hydroxyandrosta-1,4-dien-3-one 17-(undec-10-enoate). 
0 ^ ^ 3 3 = 4 5 2 .7
CAS —  846-48-0 (boldenone); 13103-34-9 (boldenone
undecenoate).
um — ZS6D2(TA30.

ProỊjỊe
Boldenone undecenoate is an anabolic steroid (see 
Testosterone, p. 2305.1) that has been used in veterinary 
practice. tt has been subject to abuse in sport.

B userelin  ỊBAN. riNNì ®
Busereliini; Buserelina; Buserelinas; Buséréline; Buserelinum; 
Buszerelin; S74-6766; BycepePMH.
(6-O-feft-Butyl-o-serine)-des-10-glycinamidegonadorelin 
ethylamide; 5-Oxo-t-prolyl-L-histidyl-L-tryptophyl-L-seíyl-L- 
tyrosyỉ-0-fe/T-butyl-D-seryl-i-leucyl-L-arginyl-/V-ethyl-L-proli- 
namide.
CmHk N^O,3=1239.4 
CAS — 57982-77-1.
ATC—  L02AE0I.
ATC Vet — QH01CA90; QL02AỄ01.
UNII — PXW8U3YXDV.

Ptiarmacopoeias. In Eur. (see p. vu).
Ph. Eur. 8: (Buserelin). A white or slightly yelỉovvish 
hygroscopic powder. Sparingly soluble in vvater and in 
dilute atíds. Store at 2 degrees to 8 degrees. Protea hom 
light and moisture.

Buserelin Acetate IBANM, USAN, riNNMỊ ®
Acetato de buserelina; Buserelin Asetat' Buserelina, acetato 
de; Buséréline, Acétate de; Buserelini Acetas; Hoe-766; D-Ser 
(Bu1)4 Pro9 NEt ƯHRH acetate; BycepenMHâ AqeT3T. 
C60H86N16O13.C2H4O2=12995 
a s  — 68630-75-1.
ATC —  L02AE01.
ATC Vet —  QL02AE01. 
um  — 13U86G7Y5P.

Uses and Administration
Buserelin ũ an analogue of gonadorelin (p. 2280.3) with 
similar propertíes. It ìs used for the suppression of 
tesiosterone in the ưeatment of malignant neoplasms of 
the prostate; it is aiso used in the trcatment o£ endomctriosis 
and as an ađjunct to ovulation inducúon vvith gonado- 
trophins in the ưeatment of iníertility. It has been used in 
Central precodous puberty and ttied in the treatment of 
uterine Bbroids {see p. 2257.1 and belovv respectively). 
Buserelin iỉ usually given as the acetate but doses are 
expressed in terms of the base; 105 micrograms oi buserelin 
acetate is equivalent to about 100 micrograms of buserelin.

In advanced prostatic cardnom a doses oỉ 500 micr- 
ograms are injected subcutaneously every 8 hours for 7 
days. On the eighth day treatment is changed to the nasal 
route; 100 micrograms is sprayed into each nostril 6 times 
daily (usualỉy belore and aher mealỉ). An acceptable 
response should be achieved vvithin 4 to 6 weeks. Since 
there is an initial increase in õrculating testosterone, an 
anti-androgen such aỉ cyproterone acetate may be given ỉor 
at least 3 days beíore beginning buserelin therapy, and 
continued ỉor at least 3 vveeks. to avoid the risk of a disease 
flare. Long-acting subcutaneous depot preparatíons that 
release buỉetelin over a 2- OI 3-month period are also 
available.

In endometriosis a dose oỉ 150micrograms is sprayed 
into each nostril three times daúly. The usual duration of a 
course of therapy is 6 months, vvhich should not be 
exceeded.

In in íertility , pituitary desensitiỉation beíore ovulation 
induction with gonadotrophins iỉ achieved by givìng 
ISOmicrograms intranasally four times daily, beginning 
either in the early íoUicular phase (day 1) or midluteal phase 
(day 21) oỉ the menstrual cyde. Altematively, 200 to

500 micrograms may be gỊven daily as a subcutaneous 
injection. Therapy should be continued until pituitary 
dovvnregulation occurs, which nocmally takes 1 to 3 weeks- 
ư necessary 300 micrograins four times daily intranasally or 
500 micrograins twice daily subcutaneously may be given. 
Gonadotrophỉn treatment ìs then added to buserclin 
therapy untiỉ an appropriate stage of íollicular development, 
when both are withdrawn and chorionic gonadotrophin is 
given to induce ovulation.
General reviews.

ỉ. Biogden RN. et ai. Buscrdỉn: a review of ỉts pharmacođynamic and 
pharmacokínetic propertes. and dinicaỉ proũỉe. Drugs 1990; 39: 399.
437.

Administrcrtion in chitdren. Buserelin may be used in the 
management of Central precodous puberty—see p. 2257.1

Endomehìosỉs. Gonadorelin analogues such as buserelin 
have a roỉe in the management of endometriosis 
(p. 2264.1), but the need for long-term therapy limits 
theừ value because of the rísk oỉ osteoporosis; 'add-back' 
therapy (hormone replacement) can bẽ used to prevent 
this.
Reíerences.

1. Lemay A. et ai. EíBcacy of inưanasal or subcutaneous ỉutdnôing 
hormone-releasing hormone agonist inhibition of ovarlan funr«lon ỉn 
the treauneni oỉ endomeưiosisr>4m J Obstet Gyrucoi 1988; 158:233-6.

2. Donnez J. tt al. Adminưưióon oỉ oasal buserdbi as oompared wtth 
subcutaneous busereỉỉn ứnpỉanc íor endomeotosís. Fertíi Sttrữ 1989; 52: 
27-30

3. Nleto K  ct al. Long term foUow-up oí endometriosis after two dttỉerait 
therapies (gesihnone and buseĩelỉn). ơin Exp Obstet Gyrtecol 1996; 23: 
198-204.

4» Regidor P-A. (ĩ aỉ. Long*term íollow-up on the treaonent ỡf 
endomeưtosis wìth the GnRH-agonứt buscrelin acetaee. Bur J obstet 
Gyneeal Reprod Bioỉ 1997: 73: ỉ 53-60.

5. Takeuchỉ H. et a i A prospeaive randomixed study comparing 
endocrinologỉcaỉ and dỉnical effects of two types of GnRH agonists in 
cases oí ưceiine leỉomyomas or endometriosis. J Obstet Gynaeeol Ra 2000; 
26: 325-31.

Rbroids. Like other gonadorelin analogues (see also 
p. 2281.2) buserelin has been used to reduce the volume 
of uterine Bbroỉds.
Reíerences.

1. Maheux R. et aỉ. Use oỉ inưanasal hiteỉnôỉng honnone-releasúig 
bonnone agonứi in uterine leỉomyomas. Pertìl Steril 1987; 47:229-33.

2. Matta WHM. et ai. Long-tenn ỉolỉovv-up oỉ patỉents wỉth uteríne Obroids 
aỉter treatment tvith the LHRH agonist buserelỉn. Br J  Obstet Gynaecoi 
1989; 96: 200-6.

3. Pedele L  tt aỉ. Intranasal buserelỉn venus surgery in the treatraent of 
uteríne ỉeiomyomata: ỉong-term follow-ưp. Eur í  Obstet Gyneal Reprod 
Bioi 1991; 38; 53-7.

4. Ueld M.a a L  Endociỉnoỉogicaỉ and hỉstologỉcal dtanges after treaonent 
of uterỉne leiomyomas with danazol or buserelỉn. J Obstet Gynaecoi 1995; 
21: 1-7.

Inỉertility. Buserelin is given with gonadotrophic hormone 
therapy for induction oỉ ovulatíon and as an aid to 
imprõving rVF procedures. Buserelin with gonadotrophic 
honnones has been lound to result in pregnandẹs in 
vvomen previously unresponsive to donúíene dnate,u  
although there may be a greater risk of multiple births.3

The regimenỉ used in IVF may be characterised accordlng 
to how long the gonadorelin analogue is given for
• long, 2 vveeks or more
• shoĩt 8 to 10 days
• ultrashort, 3 days
A comparative study of su ch regứnens found that the best 
results in all age grôups were consistentiy assodated with 
the long busereỉin protocol4 The thning of buserelin dosage 
may also be important. starting buserelỉn in t h e  m id lu real 
phase of the cyde has been reported to produce more rapid 
pituitary dovvn regulation and higher pregnancy rates from 
IVF than when buserelin was begun m the early íollicular 
phase.’ ,

For a general discussion of the management of iníertility, 
seep. 2253.1.

1. Aimiuge M, tt  at. Succcssíul trcatment ot iníerĩỉltiy due to potycyitlc 
oviry diseuc using t  combỉnarion at [uteỉnisỉng h«m one rclcasmg 
honnone agonist and Iow dosage menottophin. BUI 1987; *****;

2. Owen EJ, el ạt. The usg ot a short rcgiroen oi bnsqeUn, a gonadotropnip- 
releaãng honnone agooist and human menopausal gonadouopnỉn UI 
asslsted conccpnon cỹdcs. Hum Rtprod 1989; 4:749-53.

3. RuLhcríord AJ. a a i.  Improvcmcnt o i  ỉn vitra ícrúlisadơn a ĩ ln  n r a a n c n l
«*ith buserdin. an agonist of luỉcinísing bormone rcieasmg honnonc. 
BMJ 1988; 29& 1783-8. _

4. Tan S-L et tL  Cưmuiadve conccpúon and llve-bừth rates after in 
fertiỉỉzatỉon with and without the uje oí long, shott and ultrani 
regbneni oí the gonadotrophin.ieleasing hotmone agonist buserclin. 
Am J Obtta Gynecot 1994; 171: 513-20.

3. Utbanaek J, WItthaus E. Mldluteal buserelin ii superior to eany 
tolllcular phase busereUn In combined gonadoưopỉn-releasing họnnone 
analog and gonadottopin stừnulation in in vim) ferólỉzadon. fa lu  
1996; 65: 966-71.

Malignant neopkums. The long-term use ot buserelin in 
men decreases the testicular concentration of testosterone. 
For this reason it is used in the treatment of prostatic CAn- 
cer (p. 712.3), vvhich iỉ androgen-dependent.1 Goo® 
relin analogues are an eííective altematìve to orchiae^  ̂
omy, sometímes combined with an anti-androgen IO* 
enhanced eííect, and play a major role in the managehien 
of advanced, incurable disease.

All cross-reíerences reíer to entries in Volume A
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Otber iẹpoits oỉ malignant neoplasms treated with 
buserelin indude ỉts use in metastatic breast cancer1* 
(p. 702.1).

1. de Voogt HJ, a  aL The use of die LHRH-malognc btuerdin in the 
•treatment oíprostâdc aa ce n  a ỉ o-year I«view on 1522. padeats trcaied 

' ỉn 1Ị9 ceiụers oa 4 contínentt. Scand J  Vroĩ Ntphni Ãppỉ 1991; 138:
131-6. _

2. Paỉksoa CL đ  aL Cydophosphamide, doxorubỉdn and ữuorouradl 
(CAP) pỉus depo-buserelỉn ỉn the veatment oỉ premenopausal women 
ìrith metastatỉc breast cancer. A m  OntDỈ 1992; 3:849-53.

3. KlíJn JG» đ  úL Combỉned ưcatmem whh busereỉỉn and ramonriíen in 
premẽnopausal metastatk breast cancec ầ randomhted srady. J Nad

. . . Cancer ba t 2000; 92: 903-11.

Porphyria. Buserelin given with međroxyprogesterone 
aceịaté suppréssèd cydĩc and premenstrual ẽxacẽibations 
oíporphyíià (p. 1556.1) in 2 patíents. Doses used were 
300micrograins buserelin intranasally in the evenings oỉ 
days 1 to 21 of the menstiual cyde and 10 mg of oral 
mêdroxyprogesteiane acetate daiiy from day 12 to 21. 
Both patienẽ were free írom porphyiíc attadũ during the 
leported 11 months oi treatmênt.1 Intranasal buserelin has 
also been used in 1 patient to prevent premensợual 
exaceibation oỉ coproporphyria.5 The initial dosé oỉ 
900micrograins daỉlỹ côuld be tapered to 150mÌCTOgraros 
daily, wlth only 1 minor.attack in 5 yeais oỉ treatment. 
The authors oỉ this repoit also noted several case reports 
oíbuserelin used in acute intennỉttent poiphyria.

1. B trged  MÍ, tí «£ Prementmud OMCtrbatiora in hepidc porphyri*: 
prevemion by thtetminent administratỉon oi *n LH-RH agonist in 
cambinaúon with a ỊcsU Ịea. MMA 1989; 281:884.

2. yanumoiilaal.Pretmtlonotpremenstiuilezaceibationo{heredltaiy 
coproporpbyiia by gorudooopin-releaitag bonnone nulogue. ĩrữtm  
AM 199% M: 363-8. "

Precodous puberty. The gonadorelin analogues have lar- 
gely replaced other treatments in the management oi Cen
tral prêcodous puberty (p. 2254.1).

Reỉerences tõ the ũse ol busereiin.
1. ■ Drop SLS. tí  tL  The eữea 0í  Greatment with an LH-RH agonis

(btũerẹbn) on gooadal acllrity gromh and bane matuiadon ỉn children 
with cennal precodous púberry. Eur J PtdiatT 1987; 148:272-8.

2. Cacdui E. đ  eíLong-term fo0ow-up and Snal beight in prìs with
cemnlprecodoas pubertỴ neated wiih luteinUng bonnone-releadni 
boamone analogDe nasal spray. Ardt Pediđtr Adăiae M tề 1994; 148: 
1194-9. _

3. ỉu tủ  K títL  Saum  Ỉnsuho-Hke growtb ỉactor 1 (1GF-I) and ]GF-binding 
protdn 3 levds aie Inacased in Central precodour paberty: efiects of 
t m  dl&erem neatment regimera wlth gonidotropin-rdMSing honnone 
agonisti. wfchont or in combinatlon with an antíandngen (cyproterone 
acetate). J Om EiubaÌTUl Mtíab 1993; 80: 3039-67.

4. BeneQoni S.aúL  E líea ol Central precodour puberty and gonadonopin- 
rtlcadng honnone anaỉogue treatment on peak bone man and Gnal 
hcỉghl ỉn lemales. Bur J Ptdiũtr 1998:157: 363-7.

3. Tvrâmo T. o  aL Suppreadon ot pubertr in girb with staon-aaing 
Intranaial « m  lubcutaneous depot GnRH agonln. Horm Ra 2002:37: 
27-31.

Premetnlrud syndrome. For reỉerence to the use oí bus- 
erelin or other gonadorelỉn analogues (with HRT to pre- 
vent menopausal symptoms) in Ttromen unresponsive to 
other drug treatment, see under Gonadorelin, p. 2281.3.

Adverse Eữeds and Precautions
A s ỉor Gonadorelin. p. 2282.1.

Porphyria. The Dmg Database for Acute Porphyria. com- 
pfled by the Nomegian Porphyria Centre (NAPOS) and 
the Poiphyrìa Centre Sweden, dassiBes buserelin as por- 
phyrinogenic it should be presaibed only for compelling 
reasons and precautions should be taken in all patients.1 
Por the use of busereỉin in the prevention of premenstrual 
exacerbatíons of acute porphyria. see above.

1. The D ni| Daubase for Acute Porphyria. Available ac hnp:/rwww. 
drug»-porpbyria.org {accessed 06/10/11)

Interactíons
As for Gonadorelin, p. 2282.2.

Pharmacoldnetics
Buserelin is completely absorbed after subcutaneous 
injecdon and peak plasma concentiatíons occur about ỉ 
hour aíter a dose. It accumulates in liver and kidneys as weD 
as in the anterior pituitary. Ít is metabolised by tissue 
peptidases and Is excreted in urine and bile as unchanged 
drug and metabolites. The halí-liíe aíter injectíon is stated to 
be ạbout 80 minutes.

Prepanatíons
Praprietary Preporohotn (details are given in Volume B)
Snglo ingrndioot Praparatiem. Arg.: Supiebct; Austrim
Suprecuc Supreỉacc ảdg .: Supreíact; Braz.: Supreíact; Canad.-. 
Suprebct; Denm.: Suprẽoir; Supreíacc Fin.: sũprecun Supre- 
faô; Fr.: Bigonỉst; Snpreỉact; Ger.: Metrdet Proíact; Gr.: Supre- 
íãCt; H ong K onf. Suprecur H ung.: Suprdact; IrL: Suprecun 
Sùpreỉact; ĩsraék. Supreỉact; ItaL: Suptebct; Jptr. Suprecun 
M áUtytìa: Snprebct; Mex.: Suprtáact; N tth .: Sưprriact; Norw.: 
Suprectn; Suprebctt; N 2 Supreỉact; Põrt: Stipreíact; S~Afr.: 
Supreốtcc Singapore: Suprdacc Spaâc. Supretacc SwaL:

Suprecun Supreỉact; Switz.: Supreíaa-b Thoi: Supreíact; 
Turk.: Suprecur; Supreíact; UKx SuprecuR Supreíact; ukr.: 
Buserin (Eycqnra); Supreíakt Depo (CynpeộaKT JỊeno)t.

Cetrorelix Acetate I8ANM, USAN. liNNMi

ẬTC Vet,J=- ỆHỒỈCC02. 
:um  —  W9YSƯGP4C

Uses and Admỉnistratìon
Ceơorelix is a gonadorelin (gonadotrophin-ieleasing 
hormone) antagonist used as a component of ovaiian 
stimulation regũnenỉ ỉor assiỉted reproduction in inĩertility 
(p. 2253.1); it is used to prevent luteinising bonnone surges 
and premature ovulation. It has also been tried in benign 
prostatìc hyperplasia. malignant neoplasms of the prostate, 
endometrìosis, andíormerine Sbroids.

Ceưorelix is given by subcutaneous injectíon as the 
acetate; an intramuscular depot íormulation containing 
cetrorelix embonate is in development.

ĨOT assisted rcproductíon, doses of cetrorelix acetate 
equivalent to cetrorelix 250 micrograms dafly may be given 
either in the momỉng begứining on day 5 or 6 of ovarian 
stimulation or in the evening begúming on day 5. and 
continued untìl ovulation induction. Aỉtemathrely a single 
dose equivalent to 3 mg of cetrorelbc may be given on day 7; 
iỉ ỉoilide growth doeỉ not aũow ovulatìon índuction vsdthin 
4 days, additional doses of cenoreỉix 250microgramỉ once 
daily may be given ụntil the day o{ ovulatíon induction.
Reĩerences.

1. Goiưaỉex-Barcena D. eí al. Treaonent oỉ utertoe Idomyomas wiih 
lutdnỉziQg hormone-reỉeasiag hormoDe anugonist ceưorelỉx. Hum 
Reprod 1997; 12:2028-35.

2. Comaru-Schaiỉy AM. tí đL SiStềCY and saieĩỵ oi !uidniziDg bonnone* 
reỉeasỉng bormone amagoniỉt ceưoreỉỉx in the treatmem oỉ 
sympuMnatk benlgn prosutic hyperpUsia. J Oin Endoainoỉ Mtíab 
1998:83:3826-31.

3. Pelbeìbauin RE tí ai Treaunent of uterine Qbroiđs wỉtb a dow*idease 
ỉomuỉỉatíon oí the gonadouophin reỉeasing hornume amagonỉst 
cmreỉbL Hum Itepnắ 1998; 13:1660-8.

4. Huirne JAF. Lambaỉk CB. Gonadotropin-releasing-honnone-receptor 
anugoniiu. Lemtf 2001; 358: 1793-1803.

5. Ludwỉg M, tí đi. Use oí GnRH anttgonỉsts In ovarỉan srimolatton for 
asâsted reproducrive technologỉes compaird to the long protocok meta- 
anaỉyds. Arch Gyneai Obstrí 2(M)Ỉ; 265: 175-82.

6. Rouỉiex E  tí *L Depot GnRH agtmìst versm riie sỉngỉe dose GnRH 
antagonỉỉt regimen (cetrordix, 3mg) ỉn patỉenti undeigoỉng asslỉied 
reỊnoductỉon treatment ìteproắ Bùmttd Online 2003; 7:185-9.

7. Griedngrr G. et tỉ. Gonadoưopln-releasiĐg bormonc antagonins ỉor 
assỉsted reproductíve tedmiqties: are there dinicaỉ dỉSerencei between 
agents? Drụp 2004; 64: 563-75.

s. Ài-ỉnany HG. ti đL Gonadoưophỉn • reieasing hoimone antagonísts íor 
assỉsted a>nceptíon. Avaỉỉable in The Cochrane Daubase oỉ Systematỉc 
Reviews; Issue 3. Chỉdiester. John WUcy; 2006 (accessed 28/07/08).

9. Fỉnas D. et ai. CeơoreHx in the treatment of íemaỉe ỉnỉertiỉỉty and 
endometriosis. Expen Opin ?hãrmttừthíT 2006; 7:2155-68.

10. Tur-Kaspa t  HxcurTa D. GnRH anugCKỉỉst ceưorelỉx, ỉor púuỉtary 
suppressỉon in modem. patỉent*ỉriendly assisted reproductive tedinoỉ* 
ogy. Expen Opin Drug Metềb Taxừữi 2009; 5: ỉ 323-36.

Adverse Effeds and Precautions
Transient reactions at the injection site, including erythema, 
pruritus, and swelling. may occur. Nausea and headađie 
have been reponed occasionally. Systemic hypersensỉtivity 
reactions have been reported rarely.

Cetroreỉix should not be used in patients with moderate 
to severe renal or hepatíc impairment.

Poqihyrio. The Drug Database for Acute Porphyria, com- 
piled by the Norwẽgian Potpbyria Centre (NÁPOS) and 
the Porphyria Centre Sweden. dassiBes cetrorelix as prob- 
ably not poiphyrinogenic it may be used as a drug oỉ flist 
choice and no precautions are needed.1

1. The Drug Oeubase lor Acuie Porphyru. AniUble ac http://www. 
drags-porphyria.org (accessed 06/10/11)

Pharmacolànetics
The bioavailability of cetrorelix after subcútaneous injectíon 
is about 85%. The mean terminal haư-Uỉe aíter a 
subcutaneous inịection oỉ 3 mg iỉ about 60 hours; it is less 
TVĨth lower doses (about 5 and 20 houis respectiveỉy aỉter 
single and multiple doses of 250micrograms).
Rcíercnces.

1. Pechstein B. a  ai. Phamiacokinetic-phaniucodyiumic modeltng ot 
testoaerone and hitebiUng hormonc supprcsáon by cetrorelix in 
healtby volunteen. J ơm PhantuKOÍ 2000; 4% 268-74.

2. Nlgamt. wv. tt gì Wum in ilĩW llf .nd ph.rm^-ndyn.mtr mfwì.Rng
cnrorelhL an LH-RH inugonln, aher nibcuuneour edmiohcmlon in 
beallhy premenopetral m m en. Om PhamacU Thtr 2000; 68:617-23.

P r e p a r a t í o n s

Proprietary Preporolĩoro (details are gtven ỉn Volume B)
Sngle-ingradwnl Prsparatians. Arg.: Ceưodde; AuỉtraL: Cetro- 
ddẽ; AŨỉtrím Cetrôtíde; Betg.: Cetrotide; Braz.: Cetrotíde; 
Canad.: Cetrotide; chữa. CetrotideiT China: Cetrodde (Jani9l); 
Cz.: Getrotide; Damu: Cetrotide; pin.: Cetrodde; Pr.: Cetrotidé: 
Ger.: Ceơotídet; Gr.: Cetrodde; H'ong Kong: Cetrotide; Hung.: 
Ceơotìde; Inđia: Cetrodde; Ovurelbc; Indotu: Cetrodide; IrL: 
Cetrodde; Israek Ceưotíde; ĩtaL: Ceưodde; Maiaysia: Cetro- 
dde; Mac.: Cetrotìde; Neth.: Cetrodde; Norw.: Cetrodde; N2: 
Ceưotíde; PMUpp.: Cetrotíde; PoL: Cetrotide; PorL: Cttrotide; 
Rus.: Cetrotíde (ÌíerpoTmi); &Ạ/h: Cetrotíde; Singapore: Ceno- 
dde; Spainr. cẽtrotìde; Swect: Cetrodde; Switũ: Cetrodde; 
Thai.: Cttrotide; Túrk.: Cetrotide; VK: Ceưotlde; USA: Cetro- 
dde; Veneỉ.: Cetrotlde.

chỉormadinone A ce ta te  IBANM, USAN, HNNMI
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Pharmacopoeias. In Chin., Fr„ and JprL

Uses and Administration
Chlormadinone acetate is a progestogen stmcturaỉly lelateđ 
to progesterone (p. 2300.2) that haỉ anti-androgenic 
activity. It is givẹn either alone or with an oestrogen in  the 
aeatm ent oỉ menstruaỉ đisorders su ch as menoirhagia 
(p. 2300.3) and endomeoỉosb (p. 2264.1) ín oral doses of 2 
to lOmg daily either cydicaDy or continuously. It may also 
be used as the progestogen component of cómbined oral 
contraceptives (see p. 2231.3) at a dose of 1 to 2mg daily, 
partiCTilariy in vvomen witb androgen-dependent condi- 
tions sudi as acne and hirsutism. Chlonnadinone acetate 
has been used in some countrles in the management oỉ 
prostatic hyperplasia and prostate cancen oraỉ doses of 25 or 
50 mg, respectively have been pven tvvice daily.

Rerviews.
ỉ. Cttnsn MP, Wxgstaff AJ. Sthlnyỉestradloỉ/chlonnAdỉnone aceute. ữrvp 

2004; 64:751-60.
2. Bouchard p. Chlormadỉnone acetate (CMA) in oral conoaceptỉon—a 

new opportunỉty. Eur ỉ  Qmơacepi Reprod Health Can 2005; 10 (suppỉ ỉ ): 
7-11.

3. Sdưanun G. Hedces B. Switching honnonaỉ contraccpthrs to a 
dilorsnađỉnone acetate-conuỉnỉng onỉ contnceptíve; the Cotnraceptỉve 
Swhch Scudy. Contraceptím 2007; 76: 84-90.

1  Druckmann R. ProSle oỉ the progesterone derivatỉve chlonnadinone 
acetate - phaxmocođynasàc [sic] propenỉes and therapeuỉic appỉica- 
dons. Contraaptùm 2009; 79:272-81.

Adverse Effects and Precautions
As for progestogens in general (see Progesterone, p. 2301.2 
and p. 2301.3). See also under Horroonal Contraceptives, 
p. 2233.3 and p. 2240.3.

Effects on the ỉldn. A report of auto-immune dermaútis in 
a patient assodated with chiormadinone acetate.1

1. Katayama L Hỉshỉoka K Autoimmune progesterone dermatítỉs wỉth 
persistem amenorrhoea. Br J Dermatoi 1985:11 2 :487-91.

ỊpỊemctions
As for progestogens in general (see Progesterone, p. 2302.2). 
See also under Honnonal Concraceptives. p. 2242.3.

P reparo tions
Propriekny Preporahons (detaUỉ are given in Voỉume B)

Singỉe-ingredient PraparatioM. Fr.: Luteram Jptr. Prostal' Mac.: 
Lutoral.

MulS-ingra(fianl PrapanriioM. A ustria: Balanca; Belara; Madỉn- 
ettc Bros.: Belara; O ỉũe. Beiaia; Gynorelle; Lovinda; Cz.: 
Belara; Cloimetin; Egretta; Escte; Larabelt; MadineDe; F r: 
Belaia; Ger.: Balancat; Belara; BelHssima; Chativa; Enitqa; 
Esddat; Madinette; Minette; Neo-Eunomỉn; Pink Luna; Verâ- 
na; H ung.: Belara; Israel: Belaia; ĩtaL: Belaia; Lybella; Mac.: 
Bdara; Lutoral-E; Secuentex-21; PoL: Madinetre; PorL: Belara; 
Libelk Rus.: Belara (Eenapa); Spabt: Balianca; Belara; Elynon 
Sw itz.: Belara; Belartna; Ladonna; Madinette Tyarena; T h a i: 
Belara; Turk.: Belara; Ukr.: Belan (Eenapa); V enã.: BeỊaia.

The Symbol t  denotes a preparadon no longer actìvely marketed The Symbol ®  denotes a substance vvhose use may be restricted in certain spons (see p. viii)

http://www
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Chlorotríanỉsene (BAN, riNNỊ
Chlorotrianisène; Chlorotrianisenum; Clorotrianiseno; Kloor- 
itrianiseenir Klõrtrianisen; NSC-10108; Tri-p-anisylchloroethy- 
lene; XnopơipnaHM3eH. 
Chlofotris(4-mèthoxyphenyDethylene.
CB H2, a O J= 380.9  
CAS — 569-57-3.
A K  — G03CA06.
ATC Vet —  QG03CA06. 
um — 6V5034L121.

Pharmacopoeias. In Chín.

Protìle
Chlorotrianisene is a synthetic nonsteroidal oesơogen 
srruaurally related to diethylstilbestrol (p. 2267.3). It has a 
prolonged action, and has been given orally for the 
treatment of menopausal symptoms. female hypogonadism. 
and prostatic cardnoma.

Chorionic Gonadotrophin
(BAN, HNNI ®
CG; Choriogonadoơophin; Chorionic Gonadotropin; Chor- 
ioninis gonadotropinas; Coriogonadoữoíìna; Coriogonado- 
tropina; Gonadotrpíìna coriónica; Gonadotrorina coriónica 
humana; Gonadoừophine Chorionique; Gonadotrophinum 
Chorionicum; Gonadotropin choriový; Gonadotropina 
coriónica; Gonadotropina coríónica humana; Gonadoơo- 
pine chorionique; Gonadotropinum Chorionicum; HCG; 
Human Chorionic Gonadotrophin; Koriongonadotropiini; 
Korion-gonadotropin; Koriongonadotropin; Koriyonik Gona- 
dotrofìn; Pregnancy-urine Hormone; PU; roHapoTponnH 
XOpMOHMMeCKMÍÍ.
CAS —  9002-61-3 
ATC—  G03GA01.
ATC Vet — QG03GA01.
UNII —  20ED16GHEB (human chorionic gonadoưophin). 

Pharmacopoeias. In Chút., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Gonadotrophin, Chorionic). A dry preparation 
of placental glycoproteins extracted from the urine of 
pregnant women. The potency is not less than 
2500 units/mg. A vvhite to yeIlowish-white, amorphous 
povvder. Soluble in water. Store at 2 degrees to 8 degrees in 
airtight containers. Protect ừom light.
USP 36: (Choríonic Gonadoưopin). A gonad-sứmulating 
polypeptide hormone obtained from the urine of pregnant 
women. It has a potency of not less than 1500 USP units/mg. 
A vvhite or practically white, amorphous powder. Freely 
soluble in water. Store in airtight containers at 2 degrees to 8 
degrees.
C h o r io g o n a d o t r o p in  A l f a  (BAN, USAN, riNNi ®
Choriogonadotropine Alfa; Choriogonadotropinum Alfa; 
Coriogonadotropina alừ; XopnoroHaflOTponMH Am*j>a.
C45 —  177073-44-8 (chorìogonadotropin alỉa); 56832-30-5 (a 
subunit); 56832-34-9 (ậ subunit).
ATC —  G03GA08.
ATC Vet — QG03GA08.
UNII —  6413W06WR3.

Uses and Administration
Chorionic gonadotrophin is a hormone produced by the 
placenta and obtained from the uiine of pregnant vvomen. 
Its eỉỉects are mainly those of the gonadotrophin, iuteinising 
hormone (p. 2287.1), which is responsible for triggering 
ovulation and tormatíon of the corpus luteum in vvoraen, 
and stimulates the production of testosterone by the testes 
in men. It is usuaỉly given by intramuscular injectíon 
although the subcutãnẽous roũte has also been used. 
Choriogonadotropin alía is a recombinant form of chorìonic 
gonadotrophin.

In womat with anovulatory in íertility  due to absent or 
low concentrations of gonadouophins, chorionic gonado- 
ttophin is given to induce ovulation aíter {ollicular 
development has been stimulated with lollide-stimulating 
hormone or human menopausaỉ gonadotrophins. A single 
dose of 5000 to lOOOOunits of chorionic gonadotrophin iỉ 
given by intramuscular injection to mimic the midcyde 
peak o i luteinising hormone vvhich normally stimulates 
ovuladon. Chorionic gonadoưophin is also used vvith 
lollicle stimulation as an adjunct to rvp procedures and 
other assúted concepdon techniques involvũig super- 
ovulation and oocyte collection. A íurther 2 or 3 injections 
of 1000 to 3000 units may be given ỉor luteal support in the 
9 days aỉter ovulation or embryo transíer.

Choriogonadotropin aUa is used similaiỉy to induce 
ovuiatíon in the treatment oí anovulatory iníertilỉty, or as 
an adjunct to IVF procedures and other assisted conception

techniques. A shigle dose of 250micrograms is given, by 
subcutaneous injection, when optimal stimulaóon of 
íollicular growth is achieved.

Chorionic gonadotrophin is also given for male iníertility 
assodated with hypogonadoưophic hypogonadism. There 
is considerable variarion between dosage regimens, and 
doses have ranged trom 500 to 4000 units two or three tùnes 
weekly by intramuscular injection. A drug with lollide- 
ỉtúnulating activity such as menotrophin is oítea  added to 
enable noimal spermatogenesis.

For the use of chorionic gonadotrophin in children, see 
belovv.
Administration in children. Chorionic gonadotrophin may 
be used in various conditìons in boys, inđuding crypcorch- 
idism and delayed puberty, and in tests of testicular func- 
tion (see below).
Cryptorchidism. Although surgery remains the ữeatment 
vvith the best success ra te, primary hormonal therapy with 
chorionic gonadotrophin is vvidely used for cryptorchidism 
(p. 2252.1). Systematic reviews1"1 suggest a success rate of 
about 20% overall, although this may be reduced vvhen 
care is taken to exdude retractile testes. There is some 
suggestion that medícal ireatment given either belore or 
after surgery can improve the patient's lenility index, 
vvhich may act as a predictor o£ luture íertility.’ Choríonic 
gonadotrophin may also be used as an adjuvant bcíore 
surgery, to render the testes palpable,4 but changes sugges- 
tive of inilammation in the lestis have been reported aher 
such treatment.5

Treatment shouid be given belore puberty. The dose of 
chorionic gonadotrophin will depend on vveight and age, 
and tecommended regimens vary widely between dưíerent 
licensed Products as well as dinical guidelines. In general, 
doses may range trom 500 to 4000 units three times vveekly 
by intramuscular injection, and may be given for 3 to 6 
weeks or possibly ỉonger.

1. PyổrãU s. tí al. A review and meta-analysiỉ of honnonal treacmem of 
CTỴỊKorchidism. J ơ in  Endocrinoi Mtíab 1995; SO: 2795-9.

2. Henoa MR, tí ai. Hormonal cryptorchidism therapy: systematic revỉew 
with metanalỴHS of randomiied cUnical trials. Pedìarr Sưrg ỉm  2004; 20: 
357-9

3. Tekgiỉl s, tí al. European Sodety íor Paediatric Urology, European 
Assodatíon of Uroỉogy. Guideỉines on paediatríc uroỉogy (update March 
2009). AvaiUble au http://www.groweb.org/fileadmin/tx_ 
eauguideUnc$/2009/Fuỉl/PaedÌatríc_Urology.pdf (accesscd 23/10/09)

4. Poỉascỉk TJ. tí ai. Reappraisal of the roỉe of human chorionic 
gonadotropin in the diagnosis and treaunent of ihe nonpalpabấe tesiì£ a
10-year experience. J Urol (Bđliimort) 1996; 156: 804-6.

5. Kaleva M. t í  aỉ. Treatment wỉth human chorionic gonadotrophin for 
cryptorchtdỉsm: dinical and histological eữects. ĩnt J Androi 1996; 19: 
293-8.

Deiayed puberty. Use of chorionic gonadotrophìn may be 
appropriate in boys with delayed puberty due to hypogo- 
nadoưophic hypogonadism (p. 2252.1). An initíal dose of 
500units may be given twice weekỉy by intramuscular 
inịection, and the dose should be tíưated against the 
plasma-testosterone concentration. Doses up to 1500units 
twice weekly for at least 6 months may be used.
Iníerhlity. In women vvith anovulatory iníerálity chorionic 
gonadotrophín and choríogonadotropút alfa can be used 
to provoke ovulation and provide luteal support once 
maturaúon of a suitable number of íollides has been sti- 
mulated by other means. They are used súnilarly in the 
various protocols for assiỉted reproduction. However, use 
is not recommended for assisted reproduction in patíents 
at risk of ovarian hyperstimulation, such as those with 
polycystic ovary syndrome. In men with hypogonado- 
trophic hypogonadism chorionic gonadoưophin is used to 
stimulate and maintain spennatogeneás. The management 
of male and lemale iníemlity, induding the role oỉ chorio- 
nic gonadoưophin, is discussed on p. 2253.1.
MaKgnant neopkums. Conưol of Kaposi's sarcoma 
(p. 718.1) has been reported in a few patients given high- 
dose intramuscular chorionic gonadotrophin, but regrovvth 
occuưed when dosage was reduced or withdrawn.' 
Another ỉtudy, using lower doses, was stopped due to 
toxidty and lack of beneSt,2 but others have conhrmed 
beneCt aỉter inưalesional injection.] There is some sugges- 
tion that preparations vary in their activity against the 
tumour and that it is not chorionic gonadotrophin itselt 
but some impurity (perhaps a ribonudease4 or the degra- 
dadon product of the p-subunit5), that is the actìve prind- 
ple.1-4'7 Some contaminants may have a stimulant eííect 
on the neoplasm, which might also contribute to the vari- 
able results.’

1. Hanii PJ. Treaanem of Kapo»i’s sarcom* and oiher maaUesudons pí 
AXDS wiỉh human chorionỉc gonadocropin. Laneet 1995; 346:118-19.

2. Bower M, et a i Human chodonỉc gooadocropỉn for AỈD5-reUted 
Kaposỉ's sarcoma. Ltnctt 1995; 346: 642.

3. Gỉũ PS» tí at. The effects oỉ preparatíons of human diorionic 
gonadotropỉn on AỈDS-related Kaposĩ's sarcoma. N Engi J  Med 1996; 
335: 1261-9. Correctíon. ibid. 1997; 336: 1 ỉ 15.

4. GriỉĐths SJ, tí đi. Rỉbonudease ỉnhibits Kaposỉ'$ sarcoma. Nđturt 1997; 
390: 568.

5. Sỉmonan T. tí  ai. Treacment of Kapỡsf'( saccomt wỉth human chorionic 
gonadoưopin. Dermatology 2002; 204: 330-3.

6. Giũ PS. tí  aỉ. Innalesỉonal human chortonic gonadotropin ỉor Kaposỉ's 
sarcoma. N En$l J Med 1997; 336:1188.

7. von Overbeck J. tí ai. Human chorionic gonadotropin for AIDS-related 
Kapo$i'5 sarcoma. Lancet 1995; 3 4 6 :642-3.

obeũty. A meta-analysis1 involvỉng 24 studies conduded 
that there was no evidence that chorionic gonadotrophin 
vvas eHective in the treatment of obesity (p. 2315.1).

I. LlJ«en GKS. etaỉ. The eữ eao í human chorionic gooadoaoptn (HCG) in 
the trcatm ent oỉ obeshy by Rieans oi the Simeôns therapy: a olỉeria- 
based meta^analysỉs. Br J ơ b i Pharmacoi 1995; 40:237-43.

Testicular (undion. Chorionic gonadoơophin is used in 
the assessment of testicular function in suspected primaiy 
hypogonadism and incomplete masculinisation. Although 
unỉicensed for this use in the UK. the BNFC States that for 
chỉldren aged I month to 18 years a dose of 1500 to 
2000units may be given intramuscularly once daily íor 3 
days (short stimulation test) or tvvice vveekly for 3 weeks 
(prolonged test).

Adverse Effects and Precautions
Adverse effects that have been reported with chorionic 
gonadoưophin indude headache, tiredness, changes in 
mood. depression, restlessness, oedema (espedally in 
males), and pain on injecrion. Treatment for cryptorchidism 
may produce premature epiphyseal dosure or precodous 
puberty. Gynaecomastia has been reported. Ovarian 
hyperstimulation may occur, with marked ovarian 
enlargement or cyst ỉoimation, acute abdominal paín, 
asdtes, pleural eỉỉusion. hypovolaemia, shock, and 
thromboembolic disorders in severe cases.

Chorionic gonadotrophin should be given vvith care to 
patients ÚI whom androgen-induced fluid retention might 
be a hazard as in asthma, epilepsy, migraine, or 
cardiovascular disorders, induding hypertension, or renal 
disorders. Hypersensitivity reactions may occur and it is 
recommended that patients suspected to be susceptible 
should be given skin tests beíore treatment. It should not be 
given to patìents with disorders that might be exacerbated 
by androgen release such as cardnoma of the prostate or 
precodous puberty. Use should also be avoided in the 
presence of breasp uterine, ovarian, and testícular nunouis, 
as wdl as tumours of the hypothalamus, pituitary, thyroid, 
and adrenal glands.

Pharmacokin^cs
Peak concenưations of chorionic gonadoữophin occur 
about 6 hours aíter an intramuscular dose and 16 to 20 
houis after a subcutaneous injection. It is distributed mainly 
to the gonads. Blood concentrations dedine in a biphasic 
manner. with halí-lives of about 6 to 11 houts and 23 to 38 
hours, respectively. Chorionic gonadotrophin is metabo- 
lised mainiy in the kidneys. About 10 to 12% of an 
intramuscular dose is excreted in urine vvithin 24 houn.

Aiter subcutaneous doses, dioriogonadotropin alía has a 
bioavailability of about 40%. It is metabolised and excreted 
similarly to chorionic gonadotrophin.

P r e p a r a t í o n s

Propriotary Preparations (details are given in Volume B)
Single-ingredient Praparalions. Arg.: Dinaron; Endocorion; 
Gonacor Ovidrel; Prẽgnyb AustraL: Ovidrel; Pregnyl; Prolasit; 
Austria: OviơeUe; Pregnyl; Beíg.: Choragom Ovitrelle; Pregnyl; 
Braz.: Choríomon: Ovidrei; Pregnyi; Proíasi HPf; Canad.: on-  
dreb Pregnyl; Prolasi HPt: chile. Gonaọọn Ovidrel; Pregnyl; 
Chũm: Ovidrel (3£?ặ); Pregnyl (SlíhMBẽ); Cz.: OvitteUe; 
Pregnyl; Denm.: OvitreUe: Pregnyl; Fin.: Ovitrelle; Pregnyl; pr.: 
OvitreUe; Ger.: Brevactid; Choragont; Oviưelle; Predalon; Gr.: 
Ovitrelle; Pregnyl; Prolasi: Bong Kong: Choragon; Ovidrel; 
Pregnyl- Profasif: Hung.: choragon; Ovitrelle; Pregnyb Indìa. 
Choragon; ChorioUỉe; Choriomon; Corioa’ Coriova: Fergonad- 
C; Fertigyn; Huchogon; Hucog: Humunis; LG IVF-C; Matema 
HCG; Origin; Ovidac Ovidrel; Ovulate-C; Ovumax-HP; Ovu- 
trig-HP; Profasi: Proligon; Provigil; Pubergen; Inđoru: Ovidrel; 
Pregnyl; Irl: Ovitrdle; Pregnyl; Prolasit; Israel: Ovitrelle; 
Pregnyl; ItaL: Gonasi HP; Ovitrelle; Pregnyl; Malaysũr: chora- 
gon+; Ovidrel; Pregnyl; Mec: choragon; Choriomon; Ovidrel; 
Pregnyl; Neth.: Choràgon; Ovitrelle; Pregnyb Norw.: Ovltrelle; 
Pregnyl; NZ: Ovidrel; Pregnyb Proỉasi; phữipp.: Ovidrel; 
Pregnyb PoL: Choragon; Ovitrelle; Pregnyb PorL: Ovitrellẹ: 
Pregnyl; Rus.: Choragon (XoparoR); Ecosdmulỉn (3 xoctBMynDH); 
Ovittelle (OBHipena); Pregnyl (ripenoui); S.Afr.: AFLf; Ovidrel; 
Pregnyb Prolasi; Singapore. Ovidrel: Pregnyl; Profasú Spatit'. 
Ovitrelle; SwtcL: Ovỉtrelle; Pregnyl; Switz.: Choiiomon; Ovi- 
trelle; Pregnyb Thai.: rvF-C; òvidrel; Pregnyl; Thí*.: chora- 
gon; Oviữeủe: Pregnyl; Proỉasú UK: Choragon; Ovitrelle; 
Pregnyb U k r Choragon (XoparoH); Pregnyl (IlperHHJi); USA: 
Choront; Gonict; Novareb Ovidrel; Piegnyb Prolasit; Venez.: 
Ovidrel; Pregnyl.

MubHngredient Preparatkm*. Mac.: Gonakor.
Pbarmacopoeial Preparatíons
BP 2014: Chorionic Gonadotrophin Injection;
USP 36: Chorionic Gonadotropin for Injection.

All cross-reíerences reíer to entries ũỉ Volume A

http://www.groweb.org/fileadmin/tx_
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NOTB. Clonũỉene may be scparated into ỉts z-and E-ĩsomers, 
zudomifene and endonũỉene.
Pharmacopoeías. In Oìin.. Eur. (see p. viỉ), ĩnt, Jpn, and us. 
Phu Eur. 8: (Clonúfene Citrate). A vvhite or pale yeQoiv, 
crystalline powder. It contains 30 to 50% of the z  isomer. 
súghtly soiuble in vrater; sparìngly soluble ỉn alcohol. 

.. Prõtect hom lỉght..
USP 36: (Clomiphene. Citrate). A vvhite to pale yellovv, 

' essentialỉy odơurless povvder. It contains 30 to 50% oỉ the z  
isomer. Slightly soluble in water and in dtloroỉorm; 
sparingly soluble to alcohol; tosoluble in ethen freely 
solublẽ m methyl alcohol.

Uses and Administration
Clomiỉene is a nonsteroidal compotmd that has both 
oestrogenic and antí-oestrogenic properdes, the latter 
residtog matoỉy to the p-isomêr. Its action in stũnulattog 
ovulation is bẽlieved to be related to its anri-oestrogenic 
properties. ỉt stímulates the secretion oỉ pituitary 
gonadotrophic hormones, probably by blocking thê 
negadve ỉeedback eữect of oestrogens at receptor sites in 
the hypothalamus and pituitary.

Clonúíene is used in the treatment oi anovulatory 
iníertility (p. 2253.1). Therapy with donũíene will not bẽ 
successỉul unless the woman, though anovulatory, is 
capable o i ovulatíon and her partner is ỉertile. It is 
toe&ective to primary pituitary or primary ovarian íailure. 
The usual oral dose is 50 mg of domiỉene dơate daily ỉor 5 
days, starttog on or about the fiỉth day of the menstrual 
cyde or at any dme ư there is amenonhoea. Ovulation is 
expected to occur about 5 to 10 days aher a couise of 
dômiỉene, and coitus should be túned to coindde vrith this. 
ự  ovulation does not occur, a COUTSC oỉ 100 mg daily ỉor 5 
days may be given starđng as earìy as 30 days aher the 
previous One. Women should be examtaed for pregnancy 
and ovarian enlargement or cysts bervveen treatment cydes. 
In general 3 coũises oí thẽrapy are adequate to ăssess 
vvhether ovuladon is obtatoable. ư ovulation has not 
occuned, the diagnosis should be re-evaluated. Once 
ovuladon is establỉshed. eadi treatment cyde of donũíene 
should be started on or about the fifth day of the menstrual 
cyde. H pregnancy has not occurred vvithin 3 ovtilatory 
cydes, hirther treatment is not recommended. A maximum. 
oỉ 6 cydes in total is generally advised (see also 
Cardnogenidty, belovv).

Clomiíene has been used to the treatment oi male 
iníertility due to oligospermia to stimulate gonadotrophin 
release and enhance spermatogenesis. but there i$ limited 
convindng evidence of beneíit.

IníeriiGty. Rcvicws.
1. Homburg R. ơomiphene dtm e—cnd o f an era? a minl-revinv. Hum 

Reprvắ2005; 20: 2043-51.
2. Cèdrin-Duxnerin L Conưe rutíỉỉsatíon du títnue de domưène dam ỉes 

InlertíHiéí ỉnexpGquées. Gyneaỉ Obsttt Fatữ 2006:34; 61-5.
3. Mervieỉ p. Pour une utíttsađon raỉsonnable du dưa te de domiỉỉne daos 

les ỉnỉenữỉtíỂs inexpOquées. GynttữỊ Obtíet Fertữ 2006: 34: 66-9.
4. 7be Pnctice Comrâỉttee ai the American Sodety for Reproductive 

Međicỉne. Ụse ai domiphene dtrate ỉn women. Fertũ Sữrit 2006; 86 <3 
suppl):S187-S193.

A c h e rs e  £ flẻ d s
The toddence and severity of adveree effects oỉ donũỉene 
d tra te tend to be related to the dose used. The most 
commonỉy Tcported adverse eãects are reversible ovarian 
enlargement and cyst íonnation, vasomotor Qushes 
resembling menopausal symptoms, and abdomtoal or peỉvic 
discomỉort or pain. sometimeỉ with nausea or vomittog. 
Ovarian hyperstimulation syndrome has occuned. Breast 
tendemess. abnonnal uterine bleeding, vveight gato, 
headache, and endometriosis have also been reported. 
Tranãent visual disturbances such as spots or Aashes, after- 
images, and bhưríng oỉ Vision may occur, and there have 
been raie reports oí cataracts and optic neuritis. Skin 
reactions su ch as aQergic rashes and urtìcaria have

occasionally been teported and reyerãble hair loss has 
been reported rarelỹ. CMS disturbances have toduded 
convulsions, dirãness, lightheadedness, nervous tension, 
íatigue, vertlgo, tosomnia. and depresslon. Abnormalitles to 
liver funcdon tests and jaundice have sometímes been 
reported.
. There is an tocreased risk oỉ muỉtiple births with 

domỉỉene therapy, but rarely more than twins. There is also 
an tocreased lisk oỉ ectopic pregnancy. Although there have 
been reports oỉ congenital disorden su ch as neuraỉ tube 
deíects or Down's syndrome in inỉánts bom to women 
treated with domUene. the role oỉ the drug in the causation 
of these deíects has notbeen established and the inddence ỉs 
reported to be sỉmilar to that for the general population.

Cordnogenicity. There have been severaỉ reports suggest- 
tog an assodatíon betvveen drug therapy to treat inỉõtility 
by stimulattog ovulation and the subsequent devdopment 
of ovarỉan cancer.1*1 Concem has ỉocused ỉn pardcular on 
the use of domiíene dtrate and gonadotrophins) and a 
study has reported an toaeased iisk of ovaiian cancer to 
women who had prolonged domiỉene therapy (ỉor one 
year or more) although not to those who recdved the 
drug for a shorter period.6 No assodation betvyeen 
gonadotrophin therapy and ovarian cancer was noted to 
this study. The condusions oỉ this study were only tenta- 
dve, stoce the numbers who developed ovarian cancer 
vvere small; it has been pototed out that a successhilly 
achieved pregnancy may reduce the itisk oỉ some otheir 
cancers, and that the riỉks and benehts oí the procedure 
are not easy to balance.7 A revievv* of epidemiological and 
cohort studies conduded that domiíene was not asso- 
tíated with any increase to. the risk oỉ ovarian cancer 
when used ỉor Iess than 12 cydes, but noted conũicttog 
results, limitations of the data. and the need to conưol ỉor 
inỉertilỉty and nullipãrity as lỉsk ỉaaors ỉor ovarian cancer. 
Further cohort’-10 and case-controlu studies, and pooled 
analyses,1111 have also íound no assotíation benveen use 
of domUene and ovarian cancer.

As a maner of prudence the UK CSM has recommended 
that domiíene should not noimaQy be used ỉor more than 6 
cydes.14 UK guidelines on the management of mỉertiỉity1, 
also recommend that domiỉene should be used íor a 
maximum oỉ 6 months.
]. F!ỉhd s. Jackson p. FoUỉcularstúnulation ỉor hỉgh tech pregnanúcs: are 

we pUyinị it safc? SMJ 1989; 299: 309-11.
2. KulỉcAnú R. McGarry JM. FolỉkuIar stỉmuỉatỉon and ovarũn cancer. BMJ 

1989; 299: 740.
3. Dỉetỉ J. OvuUdon and ovarian arncer. Lancet 1991; 338:445.
4. WUlemỉen w . a  ai. Ovarian Sỉỉmuỉation and granuỉosa*cdỉ tumoux. 

l4fM0 1993; 341: 986-8.
5. Tewari K,etaL  FenỉBty drugs and malignam genn-ccll uunour of ovary 

in pregnancy. Lancet 1998; 351: 957-8.
6. Rossing MA. et aL ữvarian tuinon in a cohort oỉ Ỉnfert0e women. N Engi 

J Mtẩ 1994; 331: 77-6.
7. Whfttemore A5. The risk oí ovarian canccr aíier ơeanncm íor iníertílỉtỴ. 

N Engỉ J Mai 1994; 331:805-6.
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Effecb on the CNS. An ìnỉenile woman had convulsions 
when given domUene d tra te;1 only 5 other cases had 
been reponed stoce 1963.

1. Rtanmington MR. a  íL  Convuláoni iher domiphenc đtnte. BMJ 1994; 
309: 512.

Efíeds on the eyes. As mentioned above. domiỉene may 
cause visual disturbances, which resolve on stopping treat- 
ment. Hovvever, visual symptoms have persisted in a few 
cases.1

1. Purvtn VA. Vlsuaỉ dỉsnnbance secondary to domiphene dtrate. Arch 
ữphihaỉmoi 1995: 113:482-4.

Effeds on the feius. Aỉter reports of neural tube deíects in 
ỉetuses conceived alter ovulation toduction. analyses oỉ 
congenital deíect registers and ỉoQow-up studies oỉ clomi- 
ỉení use suggested that the drug might possibly be asso- 
dated with an increase in risk.,', However, subsequent 
studies reponed no increased risk.̂ 4 and a pooled analy- 
sis9 oỉ 10 epidemiological studies found no sưong evidence 
to conhrm an assodatỉon. Further studies have also 
reported no tocreased risk of neoral tube deíects18 or

hypospadias ỉn male ohsprtog11 aítex exposure to íertiliry 
tnâtment. Hcrvvever, another case-contrôl stuđyu did Bnd 
a potential assodadon betvveen domUene and neural tube 
dêíects, but noted that because oỉ the low baselỉne preva- 
lence of the maỉỉormatỉon. the absolute lisk diSerence 
wouỉd be small. It is not dear vvhether the underiying 
ỉnỉertỉlity itselỉ aổects the risk oỉ congenital deỉects and 
whether it may conỉound the calcủlated risk assodated 
with domUene.’

1. Comel MC <t *L Ovulnion IsduaioQ ind  n ra n l tube ddeco. Lềnctt 
1989; 1: 1386.

2. Crrig l A. Omladan Indocdon and neural tube detecis. Lm at 1989; lb 
167.

3. Cudde H. Wald H. Ovnlarton induction and neuial tnbc ddecti. Irnat 
1989; iiỉ 1281.

4. Come) MC tl tl. Orulation induction. in-vitro {ertllliatian, and ncunl 
tube deteas. Im ữ t 1989; U: 1530.

5. Volltet SE. Ovuladon inducdon and neural u b e  detecti. Lm at 1990: 
337:178.

6. Mills JP, rt al. Rỉsk of nevraỉ rube dcíccts ỉn rclatỉon 10 maternal íertiltĩỴ 
and ĩertílttY drug nse. Lanca 1990; 336:103-4.

7. Rosa F. Oviilatlõn inducdon and ne>ưal tube d dec ti Lanctt 1990:336: 
1327.

8. Wericr MM. tf đi. OvulatỉOĐ inducdon and risk oí neuial uibe deíecư.
Lauel 1994; 344:445-6.

9. Gremland s. Adcoman DL. Clomlphcnc dơate and neural lube ddecu; 
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ưõm tor íuturê ỉtndics. Fertữ stértt 1995; 64:936-41.

10. VVhiteroin O .aaL  Reproduat»e (acton. lubíertíllty. anddsk of neural 
tube delean a asc-am trol study based on die Oxỉord Record Llnkage 
ỉnidy Regiỉter. Am } Ẽpidmiot 2000; 152: 823-8.

11. Sarensen HT, cr ứL Usé of domUenc durỉng early prcgnancy and rtak 0í 
hypospadias; popnladon based caieon iro í Study. BMỈ 2005; 330:126-
7.

12. Wu YW. et a i Potenđaỉ assodatỉon between ỉnỉenũỉiy and spỉnal neuial 
tube drícas in otbpdng. Binh ù tỊtm R aA  ơ in  Mot Ttraal 2006; 76:718-
22.

Effectỉ on mental fur*ction. Acute psychotic reactions with 
paranoid tendendes have occurred rarely durtog domi- 
fene use.ư  *

1. Siedentopỉ ĩ.e ta L  ơomỉphene dưa te as a possỉble cause cd a psychoùc 
readion duiing lníertílìty treatmenL Hum Rtpnxl 1997; 12: 706-7.

2. Oyữe I .«  al. domiphenẽ-indnced ptychosis. Am J Pĩydtiiary 1997; 154: 
1169-70.

Precautions
ClomUene is contra-todlcated in patients with liver đisease 
or a history oỉ liver dyshmcdon. It should not be used in 
pregnancy. Qomiỉene shouỉd noi be used in vvomen with 
uterine bleedmg that is undiagnosed or caused by hormone- 
dependem tumours, or to patients with pre-existtog mental 
depression or thrombophlebitis because of the risk of 
exacerbaúon. Patients should be wamed of the possibility of 
multiple births.

Clomiỉene sbould not be given to vvomen with ovaiian 
cysts, except those with polycystic ovary syndrome, and the 
lovvest doses possible shóuld be used to mtoimise ovarian 
enlargement or cyst tonnatìoa- some patients with 
polycystic ovary syndrome may have an exaggerated 
response to usual doses of domiỉene. Patients should be 
instructed to report any abdominal or pelvlc pain, 
distension. or weight gain, as this may todicate the presence 
or enlargement õf õvaiian cysts. They should also be 
evaluated íor the presence of ovarian cysts bdore each cyde 
of ưeatment lí ãbnormal enlargement occurs. domiíene 
should not be given ưntil the ovaries have retumed to pre- 
treatment size, and subsequent doses should be reduced. 
Clomiíene should be used with caution in patientỉ with 
utenne Hbroids, due to the potential for enlargement of the 
Sbroids.

Treatmem should be stopped ư visual disturbances 
develop and the padent vvamed that this might aííect theữ 
abilỉty to drive or operate machinery. Long-term cydic 
therapy is not recommended, because oí the uncertainty 
regarding increased risk oỉ ovarian cancer, and a maximum 
of 6 cydes of neatment iỉ generally advised (see also 
Cardnogenidty, above).

Pharmơcoldnetics
ơomiíene dtrate is absorbed hom the gastrointestinal tract. 
It is metabolised in the liver and slovvly excreted Via the bile. 
Unchanged drug and metabolites are ẽxcreted in the taeces. 
The biological ha]f-liỉe is reported to be 5 days although 
traces are ỉound to the taeces for up to 6 weeks. 
Enterohepatic redrculatíon takes place. The E-isomer is 
reported to be less well absoibẽd and moie rapidly 
elỉminated than the Z-isomer.
Reíerences.

1. Smtu M. a  tL  Phann*coldnctio oi Inovenous domiphene isomen. Br 
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P r e p a r a t ì o n s

Proprietary PreporaHons (detailỉ are given in Volume B)
Singleingredient Preparulicms. Arg.: Genozym; Seroíene; Toco- 
feno; A ustraL: Clomhexalt; Clomid: Permilt; Serophene; Bel0.:

The Symbol ®  denotes a substance whose use may be restricted to certain sports (see p. viií)The Symbol t  denotes a preparation no longer actively marketed
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Clomid; Pergotime; Braz.: Clomid; Indiuc Setophene; OuuuL: 
ơomid; Serophene; Chile: Serophene; amaquin; China: Ferti- 
Ian (ÍÈitỂi); Cz.: clomhexalt: CLostilbegyt Dam.: Pergodme; 
Bin.: clomiỉen; Pr.: Clomid; Pergotime; Ger.: Clomhexalt; Gr.: 
Serpaían Bong Kong-. Closrilbegyt; Prrtilan; Ova-Mitt; 
Serophene; Bung.: Clostilbegyt; Inàia: Cloíeit; Clomidac Clo- 
miriv; Clomit; clopreg aowin; PertítacC FertUc Pertomid; Fer- 
ton; Pertova; Petrop; Polistim; Pulíyn; Mephy; Omidte; Ovi- 
preg; Ovitec Ovobel; Ovolar Ovudom: Siphene; Indon.: 
Blesưen; ClomiBlt; Clovertilt; Dipthen; Penstpros; Fertilphen; 
Fertln; Genodom; Mestrollnt; Ofertíl; Hníetil; ProíertiL' Provu- 
la; hi.: Clomid; Israel: ũcadomin; ItaL: Clomid; ProlUen; Sero- 
fene; Malaysùr. Clomid; Clostilbegyt; Duinum: Ova-Mit; Ovi- 
num; Phenate; Mex.: OmiGn: Neth.: Clomid; Serophenet; 
Norw.: Peigotime; NZ: Phenatet; Scrophene; phữipp.: CIo- 
mene: clomid; Clostil; Fertído; Fertyk I-Clom; Ova-Mic Ovu- 
let; Ovulin; PoL: Clostilbegyt; PorL: DuSne; R u s .:  Closúlbegyt 
(Knocmn6cniĩ); S.A/r.: Clomid; Clonũhexal* Feitomid: singa
pore. Cỉomid; ciostilbegyt; Duỉnum; Ova-Mit; Ovinum; Phe- 
nate; ProfcrtiL' Serophene: Sunophene; Spain: Omiím; SwecL: 
Pergotíme; Swừz.: Clomidt; Serophene; Thai.: Clomid; Dui- 
num: Ova-Mit; Ovinura; Serophene; Turk.: Fertilin; Gona- 
phene: Klomen; Serophene; UK: Clomid: Ukr.: Clostilbegyt 
(Kaocnutôenrr); USA: Clomid; Serophene; Venex.: Serophene.
MubHngradMnt Preporotíons. ỉndia-. Ovipro-MF.
Pharmacopoetd PreparoHons
BP 2014: Clomưenẽ Tablets; 
usp 36: Clomiphene Citrate Tablets.

clestebol Acetate (BAN, riNNMl ®
Acetato de dostebol; 4-Chlorotestosterone Acetate; 
Chlortestosterone Acetate; aostébol.Acétate de; Clostebol, 
acetato de; ũosteboli Acetas; Knocreõona AụeraT. 
4-Chloro-3-oxoandrost-4-en-17(3-y1 acetace; 4-Chloro-173- 
hydroxyandrost-4^n-3-one acetate.
Ca,H29C]03=364.9
CAS —  1093-58-9 (dostebol); 855-19-6 (clostebol acetate).
UNtl — 78022X4P14.

ProỊile
Clostebol acetate has anabolic properties (see Testosterone, 
p. 2305.1) and has been given by intramuscular injection 
and orally. It has also been applied topicaỉly to vvounds and 
ulcers, and has been used as an ophthalmological 
preparatíon.

P r e p a r a t i o n s

Proprietary Preporotions (details are given in Volume B) 
Singl»-ingredwnt Preparotions. Chữe. Trotodermint.
Mubi-ingrecBen* Pnparaiians. Braz.: Clostemin; Novadeim; Tro- 
íodennin; Oiũe. Trotòdennin Neomidnat; ItaL: Troíodenrún; 
Mex.: Neobol.

Conịugated Oestrogens
Conjúgated Estrogens; Estrogeenit, konjugoidut; Estrogena 
Coniugata; Estrogenai, konjuguoti; Estrogener, konjugerade; 
Estrogènes conjugués; Estrogeni Coniuncc Estrogeni 
Coniuncd; Btrógenos conịugados; Estrogeny konjugované; 
Konjugá(t õsztrogének; Kbnjũge 0strojen; 3ạporeHbi 
KoKbiorviposaHHbie.
ATC — G03CA57.
ATCVet —  QG03CA57.
UNII —  IUSQRỈ44QX (conjugated oestrogens); 8CC9ET5H86 
(sodium ưệrdihydipequilin sulfate).

Pharmacopoeias. In Eur. (see p. vii) and us.
Pb. Eur. 8: (Estrogens, Conjugated). A mixture of various 
conjugated íonns of oesơogens obtained írom the urìne oí 
pregnant mares or by synthesis, dispersed in a suitable 
powdered diluent. It eontainỉ two príndpal components,
52.5 to 61.5% oi sodium estrone suUate and 22.5 to 30.5% 
of sodium equilin sulỉate; the total of the combined two is
79.5 to 88.0%. It also contains 2.5 to 9.5% ot sodium 17a- 
estradiol sulíate, 13.5 to 19.5% of sodium 17a-dihydroe- 
quilin sulíate, and 0.5 to 4.0% of sodium 17p. 
dihydroequilin sulíate. All percentages are related to the 
labelled content.
An almost white brovvnish amotphous powder.
USP 36: (Conjugated Esưogens). A mixture of sodium 
estrone sulỉate and sodium equilin suUate, derived vvholly 
or in part from equine urine or synthetìcally bom esttone 
and equilin. It contains other conịugated oestrogenic 
substances of the type excreted by pregnant mares. It 
contains 52.5 to 61.5% of sodiumesưone sullatc and 22.5 to 
30.5% of sodium equilin sulíate; the total of the two 
combined should comprise 79.5 to 88.0% o{ the Iabelled 
content of conjugated oestrogens. It should contain, as 
sulíate conịugates, 13.5 to 19.5% of 17a-dihydroequilin, 2.5 
to 9.5% oi- 17a-estradiol and 0.5 to 4.0% of 17ịỉ-

dihydroequilỉn, relative to the labelled content of conju- 
gatẽd oesỡogens.
Ií it Ì5 obtained bom natural sources it is a buff-coloured 
amotphous powder which is odouriess or has a slight 
characteristic odour the synthetic íorm is a white to llght 
bub-coloured crystalline or amorphous powder, odouriess 
OI vrith a slight odour. store at a temperature oỉ 25 degrees, 
excursions permitted betvveen 15 degrees and 30 degrees.

S y n t h e t ic  C o n Ịu g c r te d  E s t r o g e n s ,  A
Sỳnthetic Conjugated Oestrogens, A; CMHTeTHMecKMe 
KoKbmtpoaaHHbie 3cTporeHbi, A.
UNII — JM2621P2LS.

S y n t h e t ỉc  C o n ịu g a t e d  E s t r o g e n s ,  B  ỊUSANI 
CE-10; Synthetic Conjugated Oestrogens, B; CMHTeTMHecKMe 
KũKbiorMpoaaHHhie 3crporeHU, B.
CAS —  746658-13-9. 
um — 8L6LAK9BTR.

Uses and Administration
Conịugated oesaogens have actions and uses similar to 
those descríbed íor estradiol (see p. 2271.2).

when used as menopausál HRT (p. 2244.2} doses oi 0.3 
to 1.25 mg daily are given orally either qídically or 
continuously; in women with a uterus a progestogen is also 
given either cydically or continuously. Doses of 0.3 to
1.25 mg may also be used for the prevention of 
posrmenopausal osteoporosis. but oestrogen therapy ũ 
generally reserved for women who are at ágnificant risk and 
who cannot be given non-hormonal treatment. Topical 
vaginal therapy may be used spedbcally for menopausal 
atrophic vaginiús, aưophic urethritis. and kraurosis vulvae;
0.5 to 2g of a 0.0625% cream may be used daily for 3 weeks 
of a 4-week cyde. For modeiate to severe dyspareunia 
assodated vvith menopausal vulvar and vaginal aưophy, a 
topical vaginal dose oỉ 0.5 g may be used nvice tveekly in a 
contínuous tegứnen, or daily for 3 vveeks of a 4-week cyde. 
In vvomen vvith an intact uterus, the endometrial salety of 
topical oesưogen therapy iỉ uncertain. The additíon of a 
progestogen should be conádered. although it might not be 
requbed during Iow-dose. short-term topical oestrogen 
treatment. During long-term therapy, these women should 
be monitored for evidence oí endometrial hyperplasia, 
whether or not a progestogen is also used.

When given as replacement therapy on a cydical basis, 
oral doses of 1.25 mg daily are used for pnmary ovarian 
íailure, adjusted according to response. Doses of 300 to 
625 micrograms daily are usually given for ỉemale 
bypogonadism, aỉthough higher doses were íormeriy used.

For the palliative ưeatment oỉ prostatic cardnoma 
(p. 712.3). an oraỉ dose of 1.25 to 2.5 mg three times daily 
has been used. A dose of 10 mg three times daily for at least 
3 months has been used for palliative ưeatment of breast 
carónoma in men (p. 704.1) and postmcnopausal vvomen 
(p. 702.1).

Abnormal uterine bieeding has been ưeated acutely by 
giving 25 mg of conjugated oesưogens by slow intravenous 
injection, repeated ư requbed aíter 6 to 12 hours; the 
intramuscular route has also been used.

Synthetic conịugated oatrogats are derived bom plant 
material, and are not a generic equivalent of Conjugated 
Esơogens described in USP 36 (see above). Synthetìc 
conjugated estrogens. A. contains a mixture of nine 
derivatíves of estrone, equiỉin, estradiol. and equilenin. It iỉ 
used in oral doses of 0.45 to 1.25 mg daily íor the relỉeí of 
vasomotor symptoms assodated vvith the menopause. An 
oral dose of 300 ưúcrograms daily may be used for 
menopausal vulvar and vaginal atrophy. but an altemative, 
topical therapy should be considered ư this is the only 
symptom being treated. For local management of moderate 
to severe vaginal dryness or dyspareunia assodated with 
menopausal vulvar and vaginal atrophy, 1 g of a 0.0625% 
vaginal cream may be used daily for 1 week íollovved by 1 g 
twice weekly. A ỉ for vaginal conjugated oesưogens, above, 
the addition of a progestogen should be coniidered for 
vvomen with a uterns. Synthetìc conjugated estrogens, B, 
contains a mixture of ten derivativeỉ of esưone, equilin, 
estradioL and equilenin. It is used in oral doses of 0.3 to
1.25 mg daily for the relief oí vasomotor symptoms 
assodated with the menopause. An oral dose oi 300micr- 
ograms daily may be used for relief of symptoms assodated 
with menopausal vulvar and vaginal atrophy, but an 
altemative. topical therapy shouỉd be considered iỉ this ũ 
the only symptom being ữeated.

Adminũlration in chỉldren. Conjugated oestrogens have 
been used to reduce final height in girls with constitu- 
tional tan stature (see Growth Disorders, under Estradiol 
p. 2272.2). They have also been used in children for some 
haemorrhagic disorders (below).

H oem orrha^c disorders. Case reports and smaU studies 
have described the use of high-dose conjugated oestrogens 
in the management oỉ haemorthagic disordeis assodated 
with renal tailure,1' 5 although ỉt is u ndear how  oestrogens 
might rcduce prolonged bleeding dmes in these patients.4 
Treatment has been given orally, but an  intravenous dose 
o i  600m iaogram ỉ/kg given over 30 to 40 minutes, once 
daiỉy for 5 days, has been reported most ohen.‘

Conjugated oestrogens have also been used in various 
doses in  the m anagem ent oỉ haem oưhagic cystitis 
(p. 2347.3), partícularly that caused by high-dose cydo- 
phosphamide therapy (p. 772.3). The successhil use oỉ 
25 mg intravenously for 2 consecutive days has been 
reported,7 as has a regimen consisting oỉ a Im g/kg 
inơavenous dose followed by 5 mg oraUy for 3 weeks.* A 
report* of ơeatm ent in 10 patients described the use oí otal 
conjugated oestrogens in doses of 6 to 12 mg daily, usually 
in three divided doses, for duratíons oỉ 5 days to 16 weeks.* 
Another repon10 of therapy in 10 dúldren aged betvveen 8 
and 19 years described intravenous doses of 12.5 to 50 mg 
twice daily, oíten for 2 or 3 days, followed by oral doses 
ranging bom  2.5 mg tvvice daily to 5 mg lour times daily lor 
durations of a few days to about 3 vveeks.

Oestrogens have also been used In the tteatment of other 
bleeding disorders (see Estradiol, p. 2272.2).
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3. Seth s, Geier TM. Use of cortỉugated estrogens to connol gastrolmestínal 
ưact bleeding ỉn rvvo patiems vvỉth đìronic renai ỉaìỉuxe. ơ in  Pharm 
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hacmorrhagíc cystíáỉ with esrrogen-repon of 10 cases and revienr oí 
the Uterature. Bane Marrow Trarapiant 2000; 25: 981-5.

10. Hcath JA, tí ai. Estrogen as treatment of hemorrhagic cystitis ỉn children 
and adolescents undergoing bone marrovv tnnsplantatỉon. Bone Mârrow 
Transplanl 2006; 37: 523-6?

Adverse Effects and Precautìons
As for oesưogens in general (see Esưadiol, p. 2273.2). See 
also under HÕrmone Replacement Therapy, p. 2246.3 and 
p. 2250.1.

E ttedỉ on the cardiovascuktr System. In an early study oí 
men with a previous myocardial iníarction, ơeatm ent with 
conjugated oesưogens 5 mg daily was stopped because oí a 
higher inddence of subsequent coronary events.1 More- 
over, treatment with the lovver 2.5 mg dose was Iater also 
stopped because o t suggestions of adverse trends induding 
a greater inddence oí venouỉ thromboemboiism.2

For the cardiovascular effects o£ HRT, induding 
conjugated oestrogens, in vvornen, see p. 2248.2.

1. Corotury Diug Projea Research Group. The Coronaiy Drug Piọịecc 
inỉtiaỉ Qndings ỉeadỉng to modỉhcatỉons of its research protocoỉ. JAMA 
1970: 214: 1303-13.

2. Coronary Onig Projeci Research Group. The Coronary Dnig Prọjecc 
ũndings leadỉng to discontỉnuaúon of the 2.5-mg/day estrogen group. 
JAMA  1973; 226: 652-7.

EHeds on the nervous System. Reversible chorea has 
been described in 2 women given conịugated oesưogens 
with a progestogen as postmenopausal HRT;1J in 1 case 
the patient had a history of migraine and Sydenham's 
chorea.1 Chorea also recurred in a postmenopausal 
woman tvith a hiỉtory ol chorea gravidaium when she 
was given vaginal conịugated oesưogens.1

ỉ. Steỉger MJ, Quinn NP. Honnone replacement therapy ỉnduced chorea. 
BÂU 1991; 302: 762.

2. Suchowersky Oe Muthỉpeedika J. A case of late-msct chorea. Nat Cũt 
Praa Naưoi 2005; 1: 113-16.

3. Cavỉness JS, Muenter MD. An unusuaỉ cause o i recurrent chorea. Mav 
Dàord 1991; éỉ 355-7.

HypersensHivHy. An anaphylactic rcaction aítcr inưa- 
vcnous conjugated oesưogcns has bccn reported.1

ỉ. Searcy CJ, tí ai. Anaphylaccỉc reacnon to intraveaous conjugated 
estrogens. Qin Pharm 1987; & 74-6.

interactíons
See under Hormone Replacement Therapy, p. 2251.1.

Pharmacokinetìcs
Coạịugated oesưogens taken orally are hydrolysed by 
enzymes present in the intestine that remove the sulíate 
group and allow absorption of the unconjugated oesưogen.

All cross-reíerences reter to entries in Volume A
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Metabolism occurs mainly in the livei; there is some 
ẽnterohepatic recyding (see also under Esưadỉol, 
p. 2273.3).

P r e p a r o t i o n s

Proprietory Preparntions (details are given in Volume B)
Sngle ingredĨM* Praparations. A rg.: Belestan Iivomarin; 
Premaiin; AustraL: Premarin; Braz.: Estrinolon; Estrogenon; 
Estroplus Gestrocon; Menoprtn; Prem; Premartn; Repogen; 
Canad.: Apo-Canestt; CES; Congest; Premaiỉn; ơiữe. CBĨnãtrol 
E; Conprcmin; Estrarona; Proíenúnat: Qtbicc Premarin (Am 
ýl); Gẽr.: CUmopax mono; Tresomẽn; Gr.: Premaiỉn; Bong 
Ktmg: Equin; Piemaiin; IndŨE Espauc Estrin; Premarin; Irĩ: 
Premarin- Israek Bstrogenus; M alãysũr. Premarin; M a : DNA- 
EC; EquUan; Esonovag; Fahifem; Neradin; Premarin; su.Dim 
Sultrona; Terapơva; N eth.: Dagynll; NZ: Premaiim PhOipp.: 
Menporh Premarin: Primax; SA .fr.: Premarin; singapore:
P.rpitn; Pnrnarin; Spain: Equint; ThaL: Estromon; Premartn; 
T ưrk.: Premaita; UK: Premarln; USA: Cenestim Enjuvia; 
Premarin; Venez.: Biostrogen; climatrol E; Menostac Premarin.
MuK-tngradónt Preparotionv A ustraL: Premia Cominuous; Pre- 
míaf; Braz.: Menotensil; Premelle Cido; PremeHe; Prempro 
Biíasico; Preinpro Monoỉasỉco; Bepogen Cido; Repogen Contt 
Selecta; CanatL: Premplus; Chile. Climatrol Contúiuot; Clima- 
trol HT Contimio; CHmatrol HTt; Conpremin Pak Phiỉt; Con- 
prerain Pakb Novaíac 30; Nọvaíac CC; Novaíact: Pròỉemina 
MP+; Chòm: Piemelle (iỀêkỹ)i~Ger.: Climopax Cydo; Clúno- 
pax Piesomen Compositum; Presomen cond; Gr.: Premelle 
Cyde; PiemeDc B ong Xong: PremeDe Cydet; Premelle IndUr. 
Conjugasc v u  Premiqúe Cyđer Prcmique; Prempak-C; ItaL: 
PremeOe Combinatot; Prcmia; Malaysũr. Premelle; Ma.: Pre- 
meHe; tỉlí  Premia Contlnuous; Phữipp.: Premelle Cyde; Pre- 
melle; SAfr.: Premelle Cyde; .Premelle; Prempak N-h singa
pore: Premelle Cyde: Piemdie: Prempak-ct; Turk.: Premẽlle 
CyđerPremeDet: UK Premique Cydeĩ; Premique; Prempak-C; 
USA: Duavee; Premphase; Prempro; Vencỉ.: Climaơol HT Cidi- 
co; climatrol HT Continuo; Premelle Continuo.
PhonnQcopoaiol Praporũlionỉ
USP 36: Coniugated Estrogens Tablets.
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^ I^ i^ ^ oa^ l^ ^ onr^ ìiừ bpíne. Ẵlổ;! C cậ y  ỊỊồoị̂ ụnỴ
^|^FSffỆ^Ổị̂ 36^;tópM(ị>o/uiwTponiaH'Anbặ)a. -,.̂  , 
ỈÌ̂ BặM^k^î g^TỉqníịTOne. ,(humat3: a-sụ^unìt'ỊeducõẦ,: 
COTTtppí íoliiae-^niulaùng hormòné (iiúmán 
; ̂ bgnặjưêdụce<A. fpsjQri- protein vwth 1.18-145-chonorĩic 
'gonadơttopỉaiíhumari ^suhunrt).

A ĩc ỵ tt^ Q Q Q & m  - 
? ơNit y—  m ?8Ỷ?Gm. - - -

Ụses and Administratìon
Coriỉollitropin alỉà iỉ a recombinant DNA produa that has a 
prolonged duratíon of tonide-stimulating activity. It is used 
with a gonadorelin (gonadotrophin releasing hormone) 
antagonỉst for controlled ovarìan stimulation, to be used in 
assisted reproduction techniques in vyoihen with anovula- 
tory iníertiUty (see Iníertility, p. 2233.1).

Treatment should be statted during the eariy ỉollicular 
phase of the menstrual cyde.
• On day l d ỉ  treatmentcyde coriíollitropinaUaisgiven 

as a single subcutaneouỉ injection into the abdominal 
wall. A dose of ỈOOmicrograms is used for tvomen 
weighing 60 kg or lighter and 150 miarograms ỉor those 
heavier than 60 kg.

• Treatment with a gonadorelin antagonist may then be 
given on day 5. or 6 depending on ovarian response.

• Õn day 8, usual daily injections of ỈỈOŨnits of a 
recombinant íollide-stimulating hormone may be 
staned. Adequate ỉollicular devdopment is usually 
achieved by the ninth day (range 6 to 18 days).

• when adequate ỉoDiculai development is seen, a single 
injection oỉ 5000 to lOOOOunits of chorionic gonado- 
trophin is given on the same or next day to induce 
ovulation.

Reíerences.
1. Denoey T. a  ti . Induction o( multỉplc íoUlcalir devriopmnit by a dngle 

doae t i  ỉoct^cỉing recombtaiain loQide-stimuiatmg bonnoóe (PSH- 
CĨP. cndíoiBlropiii alĩa) ỉar conttollcd avaitan stimulaùon belore ia 
viưo ỉertỉBzaxỉon. J  ơ in  Enắocrmoi Melab 2004:89:2062-70.

2 . Bdeo AH, tf ểL phannacodynainỉcs oỉ a sỉngỉe low doK of lo&g-acdng 
n c n a U n u t  toQid«-ittmuluin| homumẽ (FSH-cuboicy tenniiul 
pepdde. codtolBnopin ilỉa) In vrômen wtth Worid Healtb OrgraiaatkBi 
graup n  uxmdatory tadeniBty. J Om BnAxriml Mrtab 2004:17 6297- 
6304.

3. CorBữBnopta Aỉ£i Dose-fin<Snf Stndy Group. A randomhed doie- 
respoote trial 01  a sin |k  bijection of coriiolliơoptn ilía to susoln 
wwilrtlwBtrnlf growtb during coniroỉlrd ovarian stimulatíon. Hum 
te p n i 200«: 23:24*4-92.

4. nũiseĩ BCỈM, a  e l Adrances in recombinam DKA tedmology: 
codíotBnopÉn alb. a bybrid molecule witb sustaintd IdUdc-stứnulatíng 
adtvtqr tò i  red u c ed  in}eaioti ừequency. Hum Rtpná Vpdmt 2009; 15: 
309-21.

5. ữevioey ỉ .  aaL  ENGAGE InveaigatoB. A double-blind. aọn-lnicriadty 
RCT campKtag coiiíoỉllưopỉn aỉỉa and rocomUnant PSH đtiiing the lhát 
seven daỹs ot ovaitm sdmulatlon uitng a GnRH anugonht protocaL 
Hum Ktpmđ 2009; 24: 3063-72.

Adverse Effects and Precautìons
Aỉ for Human Menopausal Gonadottophins, p. 2284.3.

Ovaxian response may be greater aíter coriíollittopin alía 
than aỉter ỉỏllỉde-stiniulatíng honnone and careỉul 
monotoring for signs oí ovaiian hypetstìmulatìon syndrome 
is lecommended for patients receiving their flrst cyde oỉ 
treatment Use in women with ímpaired renal ỉunction is 
hot recommended.

Pharmacoỉcinetics
CoriỉoHitropin aúa is absoibed after subcutaneous injection 
with an absolute bioavailability oỉ 58% and peak serum 
concentratíons occur after 44 hours. It is eliminated mainly 
through the kidneys and has an elhninatíon haỉỉ-Uỉe oi 69 
hours7

P r e p ạ r a t í o n s

Proprietory Prepoialions (details are glven in Volume B)
Single-ingrccBent Pmpanriions. •AustraL: Elonva; Auítrừe Elon- 
va: Beíg.: Elonva; Cz.: Elonva; Denrn.: Elonva; Ger.: Elonva; 
Gr.: Elõnva; Israel: Elonva; Neth.: Elonva; Norw.: Elonva; PoL: 
Elonva; PorL: Elonva; singapore. Elonva; Spain: Elonva; 
Swed.: Elonva; UK: Elonva.

C y c l o f e n i l  /BAN, H NNI ®

Qcbfenilo; GydofénilVCyclofenilum; Gyklofenir; F-6066; H-: 
■3452;1Cl-48213rSik!ofenil; sýkloíennli; C t̂KnoộeHMn:; 
^,4^Gydohẽ^lđenemethylenẹJbis(phènyí acetáfe). : 
C23H24Ó4=364.4 ■'
'CAS — 2624-43-3 . ,  "  !
A TC —  Ổ03GB01.
ATC V e t —  ỌG03GB01 
u m  —  J4 6 8 V 6 4 W Z Ĩ;^L : ■l

P rọ A V e

Cydoíenil is a nonsteroidal antì-oestrogen that has been 
med in the ưeatment oỉ menstrual distuibances and 
anovulatory iníertility due to hypothalamic-pituitary 
dysíunctíon.

It has been given orally in doses oỉ 200mg three times 
daily ỉor 5 days, in a cydical regimen for 3 or 4 cydes. Ít bas 
aỉso been given ỉor menopausal symptoms.

P r e p a r a t í o n s

Propnetary PreporqHons (details are given in Volume B)
Single-uigredienl Prcpcirotíons. Braí: Menopax; ItaL: Neodym; 
Turk.: EÕtodurt.

C ỵ p r o t e r o n e  A c e t a t e  IBAN M , U SAN. HNNM I

AcetátQ dẹ dproteibnà;:Qproterona, acẹQtode;Qproterprv- 
ácetát;Ọproteroho’ảcétaasỉjCyproterbnacetat;Cỹprotẹrbn- 
acetác cỹprotéronè, Ácẻtate de; Cypróteroni Acetas; NSC- 
81430; ' SH-714; SH-88IÍ {ệyprótẻrdne);' Siprotèròn Asetat; 
Sýproteroniasétáạtó; UMnpÕTệpoHạ ALteTar:
6-Ch!ốr&-1 P^dihýdrd-lTa-hỹdroxy^H-cyclopropatl ,2] 
pî na^T,4,̂ tiiene-3Ịo-diọnẹ acetaté; '
Q 4H jiơ 04= 4 .16.9. ! Ị !? : "  ■ V' ‘ • . '
CÂS —  2098-66-ờ '(cyproterone); 427-51-0 (cyproterone
acetate). . 7-""í
ATC —  G03HA01. : J. ,. . ,
A7GVet — QG03HAO1, • :
UNII —  4KM2BN5JHF. . . \

NOTE. Compounded preparations of cyproterone acetate may 
be represõited by the following names:
• Co-cyprindiol (BAN)—cỵproterone acetate 2000 paits 

and ethinylestradiol 35 parts (w/w).
Pharmacopoeicu. In Eur. (see p. vii). 
rh. Eur. 8: (Cyproterone Acetate). A white or almost white, 
aystalUne povvder. Practìcally ũuoluble in vvaten sparingly 
soluble in dehydrated alcohoL' íreely soluble in ãcetonẽ; 
very soluble in dichloĩomethanc soluble in methyl alcohoL 
ProteCT from light.

Uses and Administration
Cyproterone acetate is a progestogen (see Progesterone, 
p. 2300.2) with anti-anđrogenic properties.

It is used for the control of lỉbido in severe 
hypeisexuality or sexual deviation in men (see Disturbed 
Behavioiu, p. 1030.2). The nsuaỉ oral dose is 50mg tmce 
daily after meals. Given by depot intramuscular injection, a 
dosé oi 300 mg once everỹ 10 to 14 days has been used to

connol libido. When a satisíactory eữect has been obtained, 
the dose may be reduced by gradually increasing the 
interval betwẽen ỉnjectỉons untíl ă stable maintenance dose 
is readied. •

It ỉs also used for the palliadve tréatment oi prostatỉc 
cardnoma (p. 7Ỉ2.3), to control the inìtỉal dìsease Bare 
assodated with gonadorelin analogue therapy, and to 
control hot Aushes assodated with gonadorelin analogues 
or orcbidectomy. In palliative treatmẽnt where gonadorelỉn 
analogues or súrgerỹ are contra-indicated, nót tólerated, or 
wherẽ oral theiapy ís preíeired, oral doses of 200 to 300 mg 
daily aie given in 2 or 3 divided đoses aỉter meals. For the 
suppresãon oỉ disease flare, cyproterone acetate is given 
oraDy in a dose oỉ 100 mg tvvỉce daily; it is used alone ỉor 5 to 
7 days, then vsdth the gonadorelỉn analogue íor 3 to 4 vveeks. 
For the treatment oỉ hot ílushes, an oral dose oi 50 mg daỉly 
is used; this may be ỉncreased up to 150 mg daily in 3 dhdded 
doses if necessary. In palliative therapy of prostatỉc 
cardnoma, 300 mg may be given intramusculaxly once 
every 2 ,weekỉ aíter orchideaomy, or once weekly without 
orchideaomy. . . .

Cyproterone acetate may be used wỉth ethinylestradỉol in 
womẽn ỉor the control oỉ moderate to severê androgen- 
dependent acne, when topical txeatment or systemic 
antibacterialỉ have íailed, and in hirsutism . The usoal oral 
doses aie 2 mg oỉ cyproterone acetate yvith 35 miaograms oỉ 
ethinylestradiol given daUy for 21 days of eadi menstrual 
cyde; the first treatment course is staited on the fixst day oỉ 
the menstroal cyde and each subsequent cotirse is started 
aher 7 tablet-hee days have ỉollovved the preceding conise. 
This regimen also provides contraception, and patients 
relying on this eữea should be gỉven the same advice 
regarding mỉssed doses and reduced eỉhcacy due to vơmiting 
and diarrhoea as that given íor combined oral 
contraccptìves (see p. 2231.3); additional honnonal 
contraceptìon is not necessary and should not be used. At 
least 3 months oí ơeatment iỉ generaHy needed and the 
need for contínuing therapy should be regulaiiy assessed. 
Regúnens using higher doses may be gtven in more sevete 
cases oỉ hyperandrogenism. Doses oi 50 or lOOmg daily for 
the &ist 10 đays of the menstrual cyde may be used, with a 
combined hotmonal contraceptỉve given to stabBỉse the 
cyde and avoid pregnancy. The dose should be reduced 
once there has been a satỉsỉactory response. fo t other high- 
dose regimens that have been used, see Acne, belovv, and 
Hỉisutism, p. 2262.1.

Dose-related hepatotoxidty has occurred with cypro- 
terone, particularly in men ưeated for prostate cancer (see 
Effects ôn the Liver, p. 2262.3, and Precautìons, p 2263.1).

For the use oi cyproterone acetate íor precodous puberty 
in children, see p. 2262.2.

Adminisiroiíon in chikbren. Cyproterone acetate may be 
used in the management oí precodous puberty (see
p. 2262.2).

Aene. Cyproterone acetate may be used in the manage- 
ment oí acne (p. 1682.2) in women with sigrn oí byperan- 
drogenism. An oral combinadon oí cyproterone acetate 
2mg with ethinylestradiol 35miaograms, which also pro- 
vides contraceptíon, is used when the condỉtioiỉ is moder- 
ate to severe. A systematic review' considered that combi- 
nations su ch as this were more e&ective in the ữeatment 
of acne than combined oral contraceptives contalning 
levonorgesưel, but noted that this was based on limited 
evidence. In more severe disease, higher doses of cypro- 
terone have been added to this low-dose regimen; exam- 
ples indude giving cyproterone acetate 50 mg daily ỉor 10 
õr 21 days of each cyde.2

1. Anmoịohi AO. et ai. Combined onl comraccprive pỉlb ỉor treatmcm oí 
•aie. Availềblc in The Cochrane Daubase oí Systematic Reviewc Isue 
7. Chichester John  WUey: 2012 (sccessed 19/12/13).

2. Beyỉot c  et ai Oraỉ CDnưacrpòves and cyprotertme acetate in ícmale 
acne treatmem. Dermaubsy 1998; 196: 148-52.

Alopeđa. Cyproterone acetate has been tried in the treat- 
ment of íemaỉe-pattem alopeda (p. 1682.3). In premeno- 
pausal women, oral doses oí 50 or lOOmg daily have 
usually been given in sequential regimens with an oestro- 
gen or combined oral contraceptive; continuous treatment 
using 50 mg daỉly has been given to postmenopausal 
women. It has generalỉy been considered that women 
vvith other signs of hyperandrogenism, such as acne and 
seborrhoea, as well as hair loss are most likely to benefit 
from cyproterone but results ừom small studies have been 
mixed.1'5

1. Vexiiu ĩ.a a L  ESeas of minoandil 2% Vỉ. qprotercnc Mxaic trauneu t 
on lanale androgenaic ilopedi: 1 controâed. 11-maDth randomiied 
ưilL BrJ Demutãl 2002,-146: 992-9.

2. Cinniru E. Lobo RA Trcatmenl of bypcTKidrogenic lỉopeda ỈD woroaa. 
Fatữ Staữ  2003; 79: 91-5.

3. stndair R, a  a l TRnmem cí feinale pauem bair loa with onl 
anđamtrogens. Br J Dermaul 2005: 152:466-73.

Gender reassignment. Cyproterone acetate is used ỉor its 
anti-androgenic eãects in male-to-femaie transsexuals.1-2

The Symbol ®  denotes a substance whose use may be restriaed ỉn certain spoits (see p. viii)The Symbol t  denotes a preparation no longer actívely marketed
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An oraldose of 50 mg tvvice daily is usuany given with an 
oestrogen (sce Estradiol, p. 2272.2).

1. Gooren L. Horraone treatment of the adult transsexual patỉent. Hơrm Ra 
2005; 64 (suppl 2): 31-6.

2. Gooreo u, tí ai. Long-term treatment of transsexuaỉs with cross-sex 
honnones: extenõve peĩsonaỉ experience. J CBn Etiấocrinữi Metab 2006; 
93:19-25.

Hidrodenitis suppurotiva. BeneSdal responses to cypro- 
terone acetate with 'ethinylestradioỉ havê bcen seen1"5 in 
women with hidradenitis suppurativa, an androgenr 
dependent disorder of the skin and haữ ìn the pubic and 
axỉllary regions.

1. Mornmer PS, tí aL A doubỉe-bỉind oonưoQcd cxoss-over ưiaj ot 
cyprnterone acetate in temales with htdradenhb suppuradva. Br ]  
Dermatal 1986; IU : 263-8.

2. S m n  R5. tí ai. Conưol oí hỉdradenitis suppurativa ìn mmien using 
combined antiandmgen (cyproterone acetate) and oestrogen Iherapy. Br 
J Dtrmatol 1986; 115; 269-74.

3. Mortimer PS. tí  ttl. Medlatỉon oỉ hiđradeniús suppuraúva by androgens. 
BUI 1986; 292: 961.

Hirsutism. Hirsutism is an abnormal grovvth in ỉemales of 
coarse pigmented terminal bair in an adult male pattem, 
and is One of the dinỉcal expressions ot hyperandrogen- 
ism. Most women with hirsutism have increased eoncen- 
trarions of árculating androgens hom the ovaries asso- 
dated with polycystíc ovary syndrome (p. 2253.3). 
Hovvever, many women vvith mild hữsutism have idio- 
pathic hirsutism; they have regular menses and normal 
serum-androgen concentrations but the hair lollicles are 
more sensitive to the eHects of androgens. In rare cases, 
the adrenal gland is the prũnary source of increased 
androgens, for example. in congenital adrenal hyperplasia 
(p. 1603.2). In a few cases, sevete hirsutism is assodated 
with Irank vinlisation due to massively increased drculat- 
ing androgen concentrations hom an androgen-secreting 
tumour. Hiisutism is an adverse eífed of androgenic pro- 
gestogens. su ch as norgestrel, used in hormônal 
contraceptives and HRT. Androgens and anabolic steroids 
may also cause hirsuósm in íemales.

Treatm ent for hirsuósm indudes cosmetic treatments 
such as bleađũng, shaving, pludõng, electrolysis, and Iaser 
hair removal. and in the mildest cases this may be all that is 
required. Hovvever, such mechanical means of ưeatment 
are more usually combined with dmg therapy to prevent 
hirther conversion of vellus to terminal hair, and to slovv the 
regromh of termlnal hair, which may become lighter and 
soíter. Because the grovvth cyde of hair is long, a response to 
therapy may not be seen for 6 to 12 months.1"*

Com bined hormonal contraceptives containing 
non-androgenic progestogens are vvidely used for hirsutism 
but their eílects are generally limited.1'1 Drospirenone, a 
progestogen used in combined oral contraceptives, has a 
very vveak and-androgenic eílect.4 The mainstay of oral 
drug therapy for hixsutism is an anti-androgen, the most 
commonly used being the steroidal anti-androgens cypro- 
terone aatatt and 3■pứonolacum. To increase e£ficacy (by 
suppressing ovarian androgen production) and minimise 
the chance of conception (because of the risk of 
íeminisation of a male íetus), cydical ethinylesơadiol is 
commonly used with cyproterone acetate. Combined 
non-androgenỉc hormonal conưacepúves are commonly 
used with spironolactone, which has no progestogenic 
activity. Cyproterone acetate .may be used in a low-dose 
combined preparation containing cyproterone acetate 2 mg 
vvith ethinylestradiol 35 micrograms.2'5 In more severe 
hirsutism. the two drugs may be prescribed separately in a 
‘reversed sequential regimen'. High-dose regimens2 have 
used cyproteione acetate 100 mg daily given on days 5 to 14 
of the menstrual cyde with ethinylestradioi 50 micrograms 
on days 5 to 24. Hovvever, lower doses are also eílective, 
with fewer adverse eííects; such regimens include5 
cyproterone acetate 50mg (days 5 to 15) with ethinyles- 
tradiol 20micrograms (days 5 to 25), or cyproterone acetate
12.5 mg (days 5 to 15) with ethlnylescradỉol 10 to 
20micrograms (days 5 to 25). Altematively,2 cyproterone 
acetate 25 to 50 mg daiỉy may be added to the Qrst 10 days of 
any low-dose combined oral conưaceptive. When a 
satisỉactory response has been achieved, the cyproterone 
dosage is gradually reduced, and eventually the lovv-dose 
combination prepáracion may be sulhdent. In some 
countries spironolactone is the drug of choice lor the 
treatment of hirsuúsm, particularly ư there is assodated 
obesity and hypertension; doses of 100 to 200 mg daily are 
generally used.1-1’ Despite its wide use, however, evidence 
of beneSt is considered scanty.6

Flutamide, Ịinasteride, and leuprorclin have also been 
shovvn to be effective, although some consider Snasteride to 
be less active.’ These are not recommended lor routine 
management of hữsutìsm;4 Uutamide can cause hepato- 
toxidty, and long-term use of gonadorelỉn analogues 
reduces bone mineral density. Finasteride has signihcant 
teracogenic potentiaỉ.2 The conđition has also been reported 
to respond to ketoamazole. EỊlomithinĩ is used topically for 
the reduction oi fadal hair.u -5 It is thought to slow hair 
grovvth by the inhibition of omithine decarboxylase in hair
AU cross-references reíer to entries in Volume A

loUides. EHomithine may be used alone or vvith other 
therapies, induding laser hair removal.4

Corticosteroids can suppress adrenal andrugen produc- 
tìon, but results with dtxamethasone have been disappointing 
and the additỉon oỉ an anti-androgen is usually needed.5 
Cordcosteroids may have a limited role in managing 
hirsutism assoậated with nondassic congenital adrenal 
hyperplaãa.1-'*

1. XosenScId RL. Hbsuúsm. N Enịl J  U td 2005; 353; 2578-88.
2. ClamanP, tí al, .Sođety of Obstetridans and Gynaecologisa of Canada. 

SOGC dỉnicai practice guỉdeiines DO. 110. janiury 2002: Hirsuúsm: 
evahution and treatment. J ottítí G ynatal Can 2002; 24: 62-7. AlỉO 
available at: -  htlp://www.sogc.org/|uideiin«ypubbc/l 10E-CPG- 
January2002.pdf (acceôed 27/06/08)

3. Moghettí p, Toscano V. Trcatment o( hinutísm and acne in 
hypcrandrogenìsm. Best Pratí Ra ơin Endoainat Metab 2006; 20:221-34.

4. Martin KA. H ai. Evaluation and trcaunent of hinutism in 
premenopausal women: an Endocrine Soócty dinical practice guidc- 
Une. J ctm  Bndocrinữl Uetab 2008; 93: 1105-20. Also available an http;// 
wwiv.endo-sodety.org/guidetlnca/flnal/upload/Hfrsutism_Guidelinc. 
pdf (accessed 20/11/09)

5. c ítaÚ Bi E  A risJt-beneflt assessmenr oĩ pbamucologial theraples íor 
hirsutism. Dru) Safety 2001: 24: 267-76.

6. 8rown J. tí al. Spỉronolactone versus placebo or ỉn combination with 
steroids tor hirsútỉsm and/or acne. Avaìiable in The Cochrane Oatabase 
oí Systematic Reviews: Issue 2. Chichester John Wilcy: 2009 (accessed 
20/11/09).

Precocious puberty. Although cyproterone acetate has 
been used for the treatment of Central precodous puberty 
(p. 2254.1), ụ has generaUy been superseded and is now 
given in a short course to prevent the initial stímulatory 
eữect of gonadorelin analogue therapy. The use of an oral 
dose of cyproterone acetate 50 mg twice daily, given ữom 
3 vveeks beíore to 2 vveeks alter starting the gonadorelin 
analogue, has been reponed.1 Menstrual-Iike bleeding 
may occur in girls after stopping cyproterone. depending 
on the degree of precodty. Gonadorelin analogue therapy 
does not conưol adrenal production of sex hormones. 
vvhich, if overactive, can stimulate adrenarche and 
advancement Ò1 bọne age; cyproterone acetate in usual 
doses oí 10 to 20 mg tvvice daily has been used to treat 
this.1

Cyproterone acetate may sometimes be used to suppress 
sexuai maturatíon in the management of peripheral forms 
of precodous puberty. Although it is not Ucensed ỉor this, 
the BNFC indudes an initial oral dose of 25 mg twice daily, 
adjusted according to response.

1. Laron 2. Kauỉỉ R. Sipcrience wiứi cyproterone iceuie in the ưeatmem 
oỉ precodoưs pubeny. J Ptdiatr Endocrittot Mciab 2000; 13 (suppl): S05- 
io'

Adverse Effects
When given to men cyproterone reduces libido, inhibits 
spermatogenesis, reduces the volume of ejaculate. and 
causes infertiUty. There may be axoospermia after 8 weeks 
and slight atrophy oỉ the seminiỉerous tubules, but these 
changes are slowly reversible and spermatogenesis usually 
recovérs to pre-trẽatment levels abõut 3 to 5 months aiter 
stopping cyproterone. Abnormal speimatozoa may be 
produced. Gynaecomastia is common and permanent 
ẽnlargement of the mammary glands may occũr galaao- 
rrhoea and benign nodules have been reported rarely. 
Fatigue and weakness are common and deprcssive mood 
changes can occur occasionally. Patients may have vveight 
changes, alterations in hair pattem, dry skin, and rarely 
rashes or hypersensitívity. Shortness of breath may occur, 
and anaemia and osteoporosis have been reported rarely. 
Liver íunction tests may be altered; there have also been
reports of hepatitís, jaundice, and hepatic tailure, sometímes 
ỉataì, developing usúally aíter several months oi high-dose 
cyproterone therapy, but an assodation with Uver cancer is 
uncertain. High doses of cyproterone have also been 
assodated with reports of meningioma.

When low-dose cyproterone is given with ethinylesưa- 
diol to vtromen, adverse eflects assodated with combined 
oral contraceptives (see p. 2233.3) may occur.
Caránogenicily. See Effects on the Brain and EUects on 
the Liver. below.
Effects on the brain. Meningiomas. induding multiple 
meningiomas, ha ve been reported in patients given hỉgh 
doses oi cyproterone acetate. Up to sẽptember 2009, the 
MHRA was avvare of 36 cases worldwide, 19 of which 
were multiple meningiomas. Women accounted for 32 
cases, and most were in France where there is extensive' 
use of high-dose cyproterone ỉor the treatment of hyper- 
androgenism. The dose was higher than 25 mg daily in aU 
but 1 case, and the duration oi treatment had ranged bom 
4 to 27 years.1 The MHRA advised that patients with exist- 
ing meningioma, or a history oỉ meningioma. must not be 
given high doses of cyproterone acetate (25 mg or more 
daUy). Hovvever, thiỉ advice did not apply to low-dose Pro
ducts, such as those containing co-cỹpnndiol (2mg daily 
of cyproterone acetate oraUy with ethinylestradiol).

1. MHRA/CHM. Sgh-dose cyproceroae aceute: potentUl risk oí (muitiple) 
menlngỉoaus. Drug Safety update 2009; 3 (3); 3-4. AvaiUble ac hctp*.// 
www.mhra.gov.uìớhonĩe/ỉdq>lg?IdcSenricesGET_FlLEfrdDocHame9>

CON0598 ỉ 3&RevìslonSeỉectionMetho<ỉsLatestReleased {accessed 
13/11/09)

Effeds on the cardiovascular System. Combined oral 
connaceptives are assodated with a smaU increased risk oỉ 
cardiovascular dỉsease (see p. 2237.1), vvhich also applies 
to the combinatịon of cyproterone acetate and an oestro- 
gen. In 2002, the UK CSM' ivamed that preparatíons con- 
taining cyproterone and ethinylestradiol should not be 
used solely lor contraception, but ỉor treatment o( severe 
acne that had not responded to oral antibacterials, or ỉor 
moderately severe hirsutism, and that they should be 
withdrawn 3 or 4 cydes alter the treated conđitìon has 
completely resolved. Hovvever, others13 questíoned some 
study results, conduding that preparations containing 
cyproterone vvere not assodated vvith a risk in excess oi 
that assodated with conventional combined oral 
contraceptìves induding those containing ỉevonorgestrel. 
Some4 aiso called tar the removal of the CSM recommen- 
datìon to ỉimit the duration of therapy, particulariy as 
acne and hirsutism frequently recur aíter stopping cypro- 
terone therapy. In 2008, the CHM (íormeriy the CSM) 
reconhrmed its 2002 advice on the use of cyproterone 
with ethinylestradiol.5 However, it added that for women 
with severe hyperandrogenism, in whom symptoms usual- 
ly recur when ưeatment is stopped. therapy could be con- 
tinued vvith regular spedalist review until the symptoms 
were judged unlikely to recur. It was also recommended 
that, for all women. treatment can be restarted at any 
time u acne or hirsutism recun after stopping therapy.

In 2013, the EMA conduded ừora an ũpdăted review of 
data that the risk of venous thromboembolism assodated 
with co-cyprindiol (cyproterone acetate 2mg with 
ethinylestradiol 35micrograms) was 1.5 to 2 times higher 
than for combined oral contraceptives containing levonor- 
gestrel. and may be similar to that assodated with 
contraceptíves containing desogesnel, drospirenone, or 
gestodene. Hovvever. it suggested that the balance oí 
beneQts and risks oỉ co-cyprindỉol remained poátìve in 
moderate to severe androgen-sensitive acne and hirsutism, 
and reminded prescribers that it should not be used solely 
lor contraceptíon or with an additional hormonal 
contraceptìve.6

The study of any assodadon may be conỉounded by the 
adverse cardiovascular risk assodated vvith polycystic ovary 
disease, an underlying condition in many vvomen given 
cyproterone with ethinylestradiol to manage acne and 
hinutism.5

1. CSM/MCA. Cỵprotcrone acetate (Dianeue): risk of venous thxom- 
boemboỉỉsm (VTE). Curraứ Pnbitms 2002; 28: 9-10. Aỉso avaỉlable at: 
http://www.mhra.gov.uk/ho me/idq>lg?ỉ(ỉcServỉce«GET.PILE&dDoc- 
Name»CON0074ỉ2frRevỉsionSelectỉoiiMethod«LatestReỉeased 
(aocessed 27/06/08)

2. spitxer WO. Cyproterone acetate wiih ethinyiestrsdỉoỉ as a risk Ẽaaor for 
venous thromboembolỉsm: an epidemiologỉcaỉ evaliutitm. J Obsttí 
G ym oỉ Can 2003; 25: 1011-18.

3. Seaman HE. et aí. Venous thromboembolỉsm assodated with 
cyprotcrone acetate in combinatíoa wỉth ethinyloesaađỉoỉ (Dianette): 
obscrvational studỉes Uỉing the UK General Practỉce Research Database. 
Pkềrmacoepidemioỉ Dru$ Sa/èty 2004; 13: 427-36.

4. Pranks Sa et ai. Cyproterone acetate/ethỉnyl estradỉoỉ for acne and 
hlrsuristn: tỉme to revỉse prescrỉbỉng poỉỉcy. Hum Rtpĩod 2008; 23:231-2.

5. MHRA/CHM.Cyproteroneaceutewíthethinyỉescradỉoỉ(axyprindỉoi): 
recommended dùration oỉ use. Drvg Saftty Updau 2008; 1 (9); 4.
AvaQable ac http://www.mhra.gov.uk/hótne/tdq>lg?IdcServicr»GET_ 
FĩLH&<ỈDocName»CON0!4506&RevisionSelectionMeihod*LatestRe-
leased (accessed 22/08/08)

6. EMA. Beneâts oi Diane 35 and ỉts generics outweỉghi ỉisks in certaỉn 
patỉem groups (issued 25th Juỉy. 2013). Avaỉỉable ac http://www.eroa.
europa.eu/doa/ea.GB/document.lỉbrary/Refemlỉ.doaiment/cypro-
ỉeroDe_ethinylestnidiol_107l/Europ<an_Commisnon_flnal_decision/
WC500147176.pdf (accessed 11/12/13)

Effecb on the eyes. Bilateial optlc atrophy in an eỉderly 
male padent was thought to be assodated with cypro- 
terone.1 The authors could Hnd no other cases from the 
published literature or the manulacturers' records. Central 
retinal vein ocdusion occurred in a 28-year-old woman 
given cyproterone for the tteatment of hair loss.2

1. Mukus H. tí al. Visual losl and optìc actophy assodated ivilh 
cyproterone aceUK. 3MJ 1992; 305; 159.

2. 2aoui M. tí ai. Occlusỉon de ỉa veỉne centrale de ỉa rétỉne sous 
anti-androgènes. J Pr Ophtalmoỉ 2000; 23: 42-4.

Effeds on the Iher. There ha ve been many reports of 
hepadc reactions assodated with cyproterone acetate. In 
February 1995, the UK CSM noted that it had received 96 
reports (33 fatal) of reactions induding hepatitis, chole- 
static jaundice, and hepatic ỉailure, after cyproterone treat- 
ment;1 91 of these were in elderly men typicaUy given 
high doses (300 mg daily) íor prostatic cancer, and toxidty 
usually developed aíter severâl months of treatment. hi 
view of this it was recommended that the use oí cypro- 
terone acetate in prostadc cancer be restricted to short 
courses for the testosterone Hare assodated with the com- 
mencement of gonadorelin analogue therapy, or for hot 
Aushes after surgical or Chemical casaatioa, or io t patients 
unresponsive to, or intolerant ot other treatments. A iẹt- 
rospectíve analysis2 of data bom 105 patìents wit“  
advanced prostate cancer, who had received cyproterone

http://www.sogc.org/%7cuideiin%c2%abypubbc/l
http://www.mhra.gov.uk/ho
http://www.mhra.gov.uk/h%c3%b3tne/tdq%3elg?IdcServicr%c2%bbGET_
http://www.eroa
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acctatc lSOmg daily, (ound mfld to moderate hepatotoxỉ- 
dty ỉn 6 patients and severe taxkdty in 4. Therê vras a 
higher occurrence oỉ hepatotoxidty (19-cases out of 124 
padents) in a r i m i l a T  groũp t h a t  had been given Qutamỉđe. 
Fourteen ptiblỉshed case reports have also' been brieíly 
reviewed.} Padents with chronic viral hepadtis might be at 
blgher risk 0f developing hepatotaxidty bom cyproterone 
therapý.4

Althongh there is little doubt of the risk of hepatotoxi- 
đty, suggestions oí an assodadon between cyproterone 
theiapy and the development oỉ liver cancer lemaỉn 
contentious. There aie indivldnal reports QÍ hepatoceựular 
cardnoma dẹveloping in patients ieceiving cyproterone,5-4 
and same evidenoẽ in  vitro o ỉ the ỉormation of DNA adducts 
in exposed hepatocytes,7 but there does not seem to be 
rHnirâi evidence to suppoit any assodađon between use oỉ 
cyproteióne acetate and the development oí Uver 
tumouis.7-*

1. C SM /M C A . H e p i tlc  r e a c d o n i  t r i t h  q rp ro te ro n t  a e e ta t t  (C y p ro m t. 
A n d ro c n r). Curroư P n U a m  1995 ; 2 1 :1 .  A h o  «v » iu b le  a c  h n jr .//w w w . 
m h n .( O T .n k /h a m e /ld q > lg ? ld c S e r v lc e « G E T _ F I L E & d I> o c N > m c —  
C 0 N Z 0 1 3 6 1 8 & R e v is ia n S d ẽ c i io n M ttb o < l« U te « íte le a ie d  (accessed  
2 7 /0 6 /0 8 )

2 .  L la  A D Ỹ, t í  d .  A n tU n đ ro g c n -  u s o d a t c d  h e p a to tm d d ty  In t h e  
m n u g e m e c l  o i  id v a n c e d  p r o ã a t i  o n e e t .  J  ơ á t  Međ A s m  2003; 66 : 
7 3 5 - 4 0 . ,

3 .  S av td o o  l a t L  H e p a to u n d d ty  b u ta c e d  b y  c y p ro tt ro n c  i c t u t c  1 r c p o n  
0í  th r e e  a a .  M /  J  Gu t n ã k rt l  2006; 12: 7 5 5 1 - 5 .

6. P u  Y -S, t í  í i  A ndaiH lrogen  h e p a to ta x id ry  I n  p u te o ts  w ith  ch ro n ic  v ira l 
h e p a t ỉ t b .  Bur I M  1999 : 3 6 :2 9 3 - 7 .

5. tv a ta n a b e  £  t í  *L  T h re e  C H Ú  d ',hepatoceD iilaT  o r r i n o m a  i m o n i  
ẹT p ro te ro n e  m e n .  l o m  1994 ; 3 4 4 :1 5 6 7 -« .

6.  R ũ d ỉg e r  X  t í  aL  H e p n o c e H u lã r a r d n o in a  >{ter tn a tm e rn  w lth
cypr õ te tu p e  a c e n te  c o m b in e d  M tth e ih ln y lo e i in d io L  la m a  1955; 34 5 : 
4 3 3 - 3 .  ' ■

7 . I n r i s  s .  w « m in j  o n  c y p ro te ro n e . LmcB  1995; 3 4 5 :2 4 7 .
8. R a b e  X  t í  «L U v e r  tn m o u n  in  w o m en  o n  o n l  c o n tra c e p tiv a . L m a t  

1994 ; 3 4 4 :1 5 6 8 -9 .

Precautỉons_________ . ______ _______  .
w h en  nsèd ío r hypersexuality , cyproterone is 
contca-ini&ated in men with liver diseases or malignant 
or vrasdng đỉseases. In adđitíon, it should not be given to 
padents with severe chronic depression, severe cDabetes 
w ith vascular changes, ơ t sidde-ceD anatm ia. It should also 
be avoided in tbose wỉth exisdng, òr a history o t 
thromboembolic disordeis or menỉngĩoma (see also ÉAects 
an the Brain, p. 2262.2). It may delaỹ bone inaruradon and 
tesdcular developmeni and so shõuld not be given to 
hnm ature youths. When used Íorprostate cancer, there are 
no absolnte contta-indicadons to the use of cyproterone 
-(except perhaps meningioma), but the above conditions 
should prompt caudous consideratìon oỉ the lisks and 
beaefits.

In men treated w ith cyproterone, liver ỉuncdon should 
be monỉtored beíore starting, and regularly during, 
treatmenx and whenever any symptomỉ or signs suggestive 

' of hepatotoxỉdty occur. II cyproterone-induced hepato- 
trnriđty occurs, treatm ent shóuld be withdrawn. In men 
with prostate cancer, ỉt may be advisable to lỉxnỉt the 
duradõn ai treatm ent (see Eữects on the Liver, p. 2262.3). 
Men w ith iSabétes require carehil monitoring oỉ diabetíc 
contrcd. Since anaemia has been seen. regular blood counts 
are recommended beíore and đuiing treatmenL Adreno- 
corticaỉ suppression has been reported and ỉuncdon should 
be monitored regulariy duiing neatm ent Patients shouldbe 
advised that ladgue and vveakness are common and may 
intetỉere with dnving and the operation of machinery.

Similar precaudons apply to women treated with high 
doses oỉ cyproterone fõr hyperandrogenism. When low 
doses are used vtrith ethinylestradiol (co-cyprindiol), the 
precautíons ỉor combined oral contraceptives (see 
p. 2240.3) should be observed.

Porphyría The Drug Database for Acute Porphyxia, com- 
p f l e d  b y  t h e  N o n v è g ỉ a n  P o i p h y i ỉ a  C e n t r e  ( N Á P Ó S )  a n d  

the Porphyna Cemre Svvedèn, dassdies cyproterone as 
próbablỹ porphyrinogenic it should be prescribed only for 
mmpetlĩng reasons and precautìons should be considered 
in aâ padõns.1

1. T h e  ữnsg  D e n h n e  l a r  A cu te  yo ip b yria .  A vailaU e  a t  h tt|K //w w w . 
đ n i ( 4 - p o (p h y i t4 n i t  (aocested  0 4 /10 /11 ) ■

Pregnancy. Use of cyproterone duiing pregnancy might 
cany a iisk oí ỉemhdsatíon 01 a male íetus. Hơwever, 
there are a few case repons ơf healthy male inỉants bom 
to m othes who had ỉnãdvertendy takẽn a cnmbinatíon o i 
cyprotetone acetatc and ethinyiestradiol.during the eariy 
stăges of pregnancy,ư  and a i ã male ỉetus that was ỉound 
to have no malỉormations aber abordon was induced.3 For 
hưthex in&nmatỉan on oral amnacepdve use in 
pregnancy, see p. 2242.1.

1. Statban Bli tí ếL Cooeepdan (fanin| T)iaae' Ilenp5-a  sicceiitul 
ontcoinc. a r i  Dtrmầto! 1985; U 3 :3747

2 .  B ỵ e  r .  Conu nen u  OD 'cno c e p tlo o  ( h ư ta e  “D iang" d ĩe ra p y  t  m c c c g fu l  
o ũ t r n m t '.  I r lD t r m ta l  1 986; 1 1 4 :516T

3. Bei^i X Bdm o. Expomre to andtndioieii dmint pregnanqr case 
r e p õ n . a t tM » « 7 ;  2 9 4 :6 7 7 - 8 .

Interactions _________________
UK licensed product inỉormadon States that alcohol may 
ređuce the eácacy oỉ cyproterone acetate asitis ineSecdvé 
ỉn chronỉc alcohoĩỉcs. Dosage requbements oỉ oral anddia- 
betícs and ỉnsiỊUn may be aheredbecanse oỉ cyproterone's 
edects on caibõhydrate metabollsm.
■ when given with ethinylestradỉol to women. interac- 

tìons similar to those ỉor combined oral contiaceptíves (seé 
p. 2242.3) mỉght be antídpatedL

Pharmacoldnetics _________ _______________
Cyproterone acetate is slowly absorbed bom the 
gastroỉntesdnal ưact; peak plasma concentradons occur ỉn 
abont 3 houis. It is about 96% bound to plasrna proteins, 
maỉnỉy aỉbumhi. The tenninaỉ elỉminadon halỉ-lữe ỉs about 
43 hoũis. Cyproterone is metabolised by various pathways 
induding hỹdroxýladon and conJngatíõn; about 35% oỉ a 
dose is ẹxcreted in uiine, the remaỉnder bông excreted ỉn 
thebfle.Theprindpalmetaboỉite, 15P-hydroxỹcyproterone, 
has and-androgenic aaivity.

The ekierly. In a study1 of healthy men, a decrease in 
hepatíc dearance o í cỹproterone ãcetate was ỉound in 
eldeiỉy men and thonghỉ to be đue to an age-related 
leductỉon in liver volume.

1. Kuhnz w . tí tL  Invenlpnlon bua the ige.depcndeoce of the 
plunnacDldnetia 0i  qiproterone aceate In healthy nule vohinteen. 
EurJO in Phtrmaal 1997; 53: 7S-8& •

Pr̂ arations
Praprietary Preparations (detailỉ axe given in Volume B)
Sngle-ingredìent PreparoKons. A r g Androcur; Androstat; Aso- 
teron; Cepraten .Cidanúl; Cproỉanna: Qproplex Kebirterona; 
Omnỉgeriãt; PurBhq Austraũ Androain Cyprohexal; Cypione; 
Cyptôstat; Piocui; Austrùn Andro-Dlanẽ; Androcun Belg.: 
Andiocur; Cyproplex; Braí: Andehtx; Androan; Androneo; 
Androsteton; Cetoteron; Clprostat; Prostman; CatussL: 
Androcui; Qxincc. Androcur Cu. Androcun Cypro-
plex; Cysaxab Datm.: AndtocuR Fbu: Androcux; Fr.: Androcur; 
Kalialet; Ger.: Androctu; Vhihtt; Gr.: Androcun Hong Kong: 
Androcun Bung.: Androcur, Cysaxab Indon.: Andiocur, IrL: 
Androcnn b ra ứ . Androcun Cypron; ItaL: Androcui; Malayíỉa: 
Anđrocui; Cyproplext; Mac.: Ãnđrocun Bagcrpromt; Neoprox- 
Ot; Nedu: Androcun Ctưandroirh Cysaxab Norw.: Androcui; 
NZ: Androcurh Procm; Siterone; Phữipp.: Androcui; PoL: 
Androcun P oru  Androcun Suu. Androcur (AKBporyp); S-A.fr.: 
AndrocuR Cyproplex; Singapore. Androcun Procnn Spairr. 
Androcun Swed.: Androctu; Switz.: AndrabasỶ; Androcor; 
EHeacneOe; Thai.: Androcun Turk.: Androcur; UK: Androcur; 
Cyprostat; ukr.: Androỉarm (AiupoịapM); Vcnex.: AndtocuR 
Asoteron.
Muteingredient Prepu/uliore. Arg.: Avanẹeb Biolem 35t; Cll- 
mene; ỉiane; MUeva; Tess 35; Zmnỉa; AustraL: Brenda-35 ED; 
Qimeirt; Điane; Estelle; íuliec ỉaib-35 ED: Austria: Bellgyn; 
CUmen; Diane; Midane; Minerva; Xylia; Belg.: ơaudỉa; Climcn; 
Cyprodiol-h Daphne; Diane; Doceyproestra-h Docdonnat; Elisa- 
mylan; Gratiella; Ratiopharmevaf; Brau. Artemidis; Ciprane; 
Qimene; Diane; Didin; Elamax: Ferane 35: Repopib Selene; 
Tess Canad.: CyEsưa; Diane; Chile: Anuar; CBmene; Diane; 
Dbd-35; Dnna; Evilin; Lady-Ten 35; Chind: Climen '($ ^ X ); 
Diane Cu. Bellune; Chloe; CHmen; Diane; Mỉnerva;
Vreya; Denm.: Dianc Dianova; FeminỉL' Vreya; Zafintf; Zyrona; 
FIsl: Cypretyl; Diane; Femilar: Pemlnỉb Vreya; Fr.: CUmene: 
Diane; Evepan Holgyeme; Lumalia; Mìnerva; Ger.: Anempta; 
Bella+; cleviat; Climen; Cyprodemt; Cypronetteh Diane; Erga- 
lea-h Morea; Gr.: Gynolen: Bong Keng: Climen 28+; Daphne; 
Diane; Bung.: Climent; Cypromix; Diane; Minerva; Indùc. 
Diane; Dinac Fiauline; Ginette; Krimson; íncton.: Climen 28; 
Diane; IrL: Dlanene: IsraeL Diane; EsteDe; ItaL: Clỉmen; Diane; 
Pausene; VisoRd; Malaysùr. Climen; Diane: Eỉtelle; Sucee; 
Mac.: Angie; Climenc Diane; Eunice 35-ED; Mileva; Neth.: cli- 
mene+; Diane; Minerva: Zypina+; Nono.: Diane; Feminil; Zyto- 
na: NZ: Dianc Estelle; Ginet; Phũipp.: Althea; Ancea; Clũnen 
28; Crimson; Diane; PoL: Chloe: climen; Cyprest; CyprodioU 
CyproGen; Diane; OC-35; Syndi-35; PorL: Climen; Diane; Bus.: 
Belỉune (EennyBe); Chloe (Xooe); Climen (KnHMea); Diane 
ISaaHe); S-Afr.: Adco-Fem; Claro; Climen; Diane; Diva; Gịnene; 
Minerva; singapore, clìmen; Diane: Estelle; Spaùn Climen; 
Diacare+7 Dialìden Diane; Gyneplen; SweiL: Diane; Zyrona; 
Switz.: Climen; Cypestra; CypteDe; Điane; Peminac Holgyeme; 
Minerva; Thai.: Annie; B-Lady; dimen; Cypress Dalne; Diane; 
Helen; Lady-35; Manoane; OC-35; Premẽ; Sucee Turk.: CB- 
mcw Diane; GyneHe; VK: Acnodn; Qcalem; ơairette; 
Dianette Diva; úkr.: CUmen (KmDaeH); Điane-35 Uhame-35); 
Veneu Climene; Diane; ĐixL
Phomioeopoetal PreporoHom
BP 2014: Cyproterone Tablets.

Danaxol I8AN, USAN, piNNi 0  
~Đanatsolc Danazolum; Win-17757; Ị̂aHBOtì!, r' 
ẻ & (k & ie g n a -Z 4 id fc r p 2 ữ y n o ữ & d ỉb m ttk & b c L ’t  í i K ỉ V  
^ 2 ^ 0 2 = 3 3 7 5  '  1  . /
"C4S— 17230-88-5. ,  ;  Ị .

Pharmãcbpoeias. In Orin. and us.
ŨSP 36: (Danaaol). A white to.pale yeũoW crystalUne 
powder. Practically insoluble or insduble in water and in 
pettolenm spirit; sparingly soluble In alcohol and in 
benzéhei soluble ỉn acetonẽ; beely sdubỉe ỉn chlorolonn; 
slỉghtly soluble in ether. Store in  aiídght containers. Protect 
bomhght.

Usesand Administatíon
Danazol ỉUỊqiresses the pituitary-ovaiian axis by tnhihiting 
pltuhaiy oũqmt of gonadotropúns. It has weak andtogenỉc 
actívity,'and is đesatbed as an attenuated androgen.

Danazol has been gỉven orallyin the treatment of various 
conditions induding endometdosls (p: 2264.1), some 
benign breast disorders such as mastalgia and õbrocystic 
breast disease (p. 2265.1), gynaecomastỉa (p. 2264.3), 
menorrhagia assodated with dysỉuncdonal uterine bleeding 
(p. 2265.2), and the pieventỉon oí hereditary angioeđema 
(see p. 2265.1). It mãy also be used for the pie-operatỉve 
thinõing oi the endomettỉum beíore bysteiôscopic endo- 
metrial abỉatíon. Danazol has be en tried in other conditions 
induding vaiions blood and skin disorders (see below and 
p. 2265Ì).

When given to women. treatment with đanazol shonld 
be started on day 1 oíthe menstrual cyde or after pregnancy 
has been othemiíe exduđed.

In endometriosis the usual dose ỉs 200 to 800 mg daỉly 
in 2 to 4 divided doses, adjusted accordlng to the response.

. Therapy Ịs gi ven ỉor 3 to 6 months or cominued ỈOT up to 9 
monthặ ứ necessary.

In the treatmenì oỉ benign breast disorders the usual 
initial dose is 100 to 400 mg daily in 2 divided doses, 
adjusted according to response, and continọed for 3 to 6 
months. For gynaecomastbi 200mg đaily has been given 
to inale adolescents, incréased aixa 2 months to 40Ọmg 
dailý il no response occurs; adult men have be en gíven 
400 mg daily ũiitially, inup to 4 divided doses. Daily doses oi 
up to 800 mg ha ve been used, and therapy is usually tried 
ỉõr 6 months.

In dyshinctional uteiỉne bleeding maniíesting as 
menorrhagỉa doses oí 200mg daily have been given and 
treatment is revieived after 3 months.

In the management oỉ heredltary angioedema inirial 
doses of 200 mg two or three dmes daõy arẽ gỉven. .and then 
reduced according to the patìent'5 response. For doses used 
in children mth hereditary angioedema, see p. 2265.1.

For pre-operative thinnỉng oi the endometrium 
danazol haỉ bẽen gỉven in a dose õf 400 to 800mg daily ỉn 
up to 4 đivided doses, íor 3 to 6 weeks.

Admiiúsbaiion in chãdren. Although the use oi danazol is 
generaDy avoided in children, it has been given in the 
management of hetedhaiy angioedema (see p. 2265.1) 
and to ơeat gynaecomastia in male adolescents (see 
above).

Blood disorders. Although danazol may produce throm- 
bocytopenia and leucopenia its use bas also been investi- 
gated in some blood disorders. Increased platelet counts 
have been reported in pa tỉ en tỉ with immunt thrombocytopt- 
nia {p. 1606.1). Small cohon studies have reported 
respoiãse rates oí about 60 to 70%, induding both partial 
and complẹte responses,10 with a mean or median tbne to 
response of about ỉ  months.u  Analysis of data bom 96 
patients suggested that age. sex, and spleen status may 
aữea the response to danazoL] The response in men was 
not a&aed by age, but was better in splenectomised 
patients. However, in women there was a bener response 
ra te with advandng age in unsplenectomised patients, and 
the beneSt oỉ splenectamy on rates oỉ response to danazol 
was only seen in younger women (45 yean or younger). 
A better oveiall response rate in older patients (60 yeais 
and older) was also reported in another group.4 However, 
others have ỉound onĩy a trend to less bequent response 
in younger paúentx and no appaient relatíonship betvveen 
responsẹ and sex or pilor splenectomy.1 Thrombocytopcnia 
assoãaád v/ith rheumatừ dừorderỉ, such as SIE. the antỉpho- 
spholipid andbody syndrome, and rheumatoid arthritís 
has also been repõned to respond to tteatment with dan- 
azcd.5'7 For mendon o( the use oỉ danazol ỉn Enudi-Schõh- 
lein purpura see Hypersensitivity Vasculỉds, p. 1606.1.

AdditionaSy there have been reports of response to 
danazol therapy in patients with auto-ànmune haanotytic 
anaanùP-> (p. ỉ 1222), anaemỉa of mytlopbroàs wừk myeloid 
metaplasiứ,*° paroxysmal noetumal haemogỉobinuria,11 
hmdilary haanorrhagic telangừaaỉừt,12 and Evan’s syndromt

The Symbol ®  denotes a substance whose use may be restricted in certain sporn (see p. vfli)The Symbol t  denotes a preparation no longer actively markẽted
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due to SLE.I} There have been coaũicting reports in patients 
with myelodysplastíc syndromes.1 *■1 *

t. Maỉoiseỉ (t tứ. DanazoI therapy in patỉems with đưonic idiopachỉc
íhrombocyĩopenic purpurs; ỉong-term rcsulis. Am JM at 2004: ỉ 16:590-
4.
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response ỉn women. A m  ĩnum  Mtđ 1989; U ỉ :  725-9.
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Intem Med 1985; 102: 298-301.
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Endometriosỉs. Hndometriosis is a condition aỉíectúig 
vvomen mainly in their reproductive years, and caused by 
endometrial Ussue devcloping outside the uteríne cavity. 
It occurs most often in the pelvic peritoneal cavity and 
occasionally elsewhere such as the thoradc cavity. The 
aetiology is uncertain. although it is widely believed that 
reưograde flow of menstrual tissue introduces endometrial 
cells into the pelvic cavity, and tnat the implantation and 
grovvth ol these ceils may be iníluenced by genetic, immu- 
nologic. hotmonal, and environmental íactors., J

The presentation of endometriosis is variable, and while 
symptoms can range hom mild to severe. many affeaed 
woraen are asymptomatìc.’ There is considerable overlap of 
symptoms vvith other condirions such as ừrítable bovvel 
syndrome and pelvic inũammatory disease, but a deBnitive 
diagnosis of endometriosís can be made by visualisation at 
laparoscopy. The most common symptom iỉ pain, usually 
manitesting as secondary dysmenorrhoea, dyspaceunia, or 
cyclical back or pelvic pain. Pain may occur on mictuiition 
or deỉaecation ii endometríosũ affects the bladder or bowel; 
hbrosis and adhesions can develop. Endometriosis is also 
strongly associated with iníertility. Severe endometriosis 
can distort the pelvic anatomy and thereby reduce 
íecundity, but how minimal and mild dỉsease might aỉỉect 
fertiiity is undear.1'4 Management will depend in part on 
the preseming complaint, the extern of disease, and 
vvhether íertìlity is an issue. Conservative Iđparoscopic 
surgery or drug therapy may be used, but disease recurrence 
is conunon and long-term management is usually needed.UJ 
Nevertheless, spontancous regression may occur in about a 
third o{ patients.4-5

Where ỉníertUity is the presenting symptom. surgety is 
generaỉỉy periormed in rnore severe disease. based on the 
assumptíon that coưection of anatomical deỉects should 
improve íecundity although there is a Iack of controlled 
studies to conBrm this.2-3'6-7 There is also limited evidence to 
suggest that surgery may improve {ertility Ũ1 mild disease,3 
but it is likely that the eỉỉect is small.7 Assisted reproductive 
techniques such as IVF (see Iníertility, p. 2253.1) oữer the 
best chance of conception in more severe disease.6-7 The 
extern of benefit in mild or moderate endomeơiosis is less 
dear.6 Superovularion vvith intra-uterine insemination may 
be considered in such cases, with IVF an altemative for 
vvomen aged 35 or more, and postoperative expcctant 
management another optíon in younger women.7

Drug therapy has not been shówn to be of direa value for 
infertìlity.7-‘ Also, because the drugs used for endometriosis 
tend to suppress ovulation and are potentially 
conơaceptive, they w ill delay the opponunity for 
conception during treatment.3-4-9 Pre- and postoperative 
drug therapy have aỉso been tried, but there is insuỉãdent 
evidence to show that these are any more eữective than 
surgery alone.10

For padentỉ vvhose prúnary symptom is paỉn. drug 
tteatments that cause anovulatory hypoestrogenism (to 
induce auophy and shrinkage of the hormoncdly sensitìve
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eaopic endometrial deposits) are eỉíective and are the 
mainstay of ưeatment.4

One oỉ the most widely used treatments has been 
dữm zol. which produces $ubjective improvement in 
symptoms o! pain and reduction of some pelvic 
abnormalities and tissue implants.'-" Its androgenic effects 
can be a problem and there is concem about its effect on 
blood lipids, thereíore therapy is restricted to 6 months, or 
rarely up to 9 months. Gestnmne has been shown to be 
equally effective and may be a useful altemative.3-117 
Progotogení such as medrpixyprogesterone acetate, dydro- 
gesterone, or norethisterone acetate are abo commonly 
used. They appear to be as eãective as danatol in relieving 
pain symptoms11 and tend to be better tolerated.1-4 The use 
of local levonorgesưel from an intra-uterine device is also 
under investígation.113

Combmed oral coutracepứm  are often used to relieve 
endometriosis pain. although the evidence for their beneRt 
is largely observational' and data from controlled studies 
remain scanty.14 They ha ve been used in a continuous 

. (ashion to induce amenorrhoea, as vvelỉ as the usual cydical 
1 regimens, but it is undear which is most eKeaive.3-*

The other major group o( drugs that are used in 
endometriosis are gonadorelin analogues such as buserelin.

; gnserelin, leuprorelin. natarelin, and iriptorelin. vvhich are 
ãs effective as danazol.1-615 Long-term use is lữnited by the 
risk o( osteoporosis, but concomitartt 'add-back' therapy 
such as lovv-dose oestrogen and progestogen HRT,1-3-6-5 or 
tibolone,1-3 can be used to prevent this. Adverse effects 
resembling menopausal symptoms can also be relieved by 
'add-back' therapy, which may make gonadorelin 
analogues more tolerable than danazol.4 Parathyroid 
hormone16-17 may also be effective for 'add-back' therapy 
to prevent bone loss.

Invesógatíonal drugs indude the antiprogestogens such as 
mưepristone,1* and aromatast inhibitors such as anastrozole 
and ĩetrozole.1’

There is some evidence that ỉaparoscopic abiadon can 
also reduce pain but controlled studies are limited.4-6 Ideally, 
endometrial deposits tound during diagnostìc laparoscopy 
should be removed during the procedure.3-*-20 There is a Iack 
of comparison betvveen surgery and drug treatment. 
Although there are reports of improved pain conưol using 
postoperatíve medical therapy,20 study results have been 
mixed and there is insuỉRdent evidence to conũrm whether 
a combũiatìon of surgery and drug therapy has any 
addidonal beneíit.4-10

There is a relatìvely high recurrence rate of endometrio- 
sis after conservatíve surgery and drug therapy. ỉn women 
who can accept loss of child-bearing potentìal. deũnitìve 
therapy is surgical oophoreaomy and hystereaomy with 
complete exdsion or ablatíon of endometríal deposits.3-8-20 
Oestrogen replacement therapy is given, but carries a risk of 
recuưence of the disease; some have suggested that 
combined HRT may be preíerable (see p. 2250.2).
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Gynaecomastia. Gynaecomastỉa is a common benign 
glándular enlargemẽnt of the male breast, caused either 
by increased oestrogenic activity or decreased androgenic 
activity. Examples of gynaecomastia caused by increased 
oestrogenic activity indude oestrogen-secreting malignan- 
des, increased aromatisation of androgens in to oestrogens 
(assodated with an increase in adipose dssue). and expo- 
sure to drugs vvith oesưogenic actívity su ch as digitoxin. 
Neonatal and pubeTtal gynaecomastia also come into this 
categoty, the íormer due to exposure to matemal oestro- 
gens and the latter because oestrogen levels ũicrease 
beíore androgens do. Gynaecomastia caused by decreased 
androgenic activity may be assodated vvith the naturai 
decline of testosterone concentrations ữi ageing men, var- 
ious tarms of hypogonadism. increased metabolỉsm of 
androgens (for example in alcoholism). and exposure to 
drugs vvith antỉ-androgenic piopertìes such as spữono- 
laaone. dmetidine, ketoconazole, cyproterone acetate, or 
Autamide. Some systemic disorders may also be assodated 
with gynaecomastia, induding drrhosis of the liver,

Ị hypenhyroidism, and renal ỉailure: it may also occur on 
1 refeeding after starvation.
; Gynaecomastia has a high rate of spontaneous 

regression, and specitic therapy (other than the removal of 
any cause) need only be considered ư the enlargéd breast 
tissue causes suííĩcient pain. embanrassment, or emotional 
discomỉort to interíere with the pađent's daily ìưe.1'3 Drug 
therapy is only likely to be of beneRt while tissue is still 
proUíerating; once glandular tissue has become inactive and 
íibrotic (usually aỉter more than 12 months) a complete 
response is unlikely.2-3

Except in primary hypogonadism,3 testosterone itseU is 
unlikely to be of benefit (and may be aromatised to 
oestradiol, exacerbating the situation),2 but a 
non-aromatisable androgen such as androstanolone (dihy- 
drotestosterone) may produce some beneRt.2-4 ũanaxoi has 
produced marked responses in some patíents,4 but adverse 
eữects may limit its usehilness.2 Quite good responses have 
also been reported vvith tamoxifen,*~í  and this has been 
recommended as a drug of choice.2-3 A retrospectíve review7 
of men ưeated for idiopathic gynaecomastia found that a 
complete response occuưed in 18 of 23 men ưeated with 
tamoxiỉen, but in only 8 of 20 who received danazoL The 
decrease in pain was similar ỉor both groups, but telapse 
occuưed in 5 of the men treated vvith tamoxưen. The use oí 
other drugs with anti-oestrogen eííects, such as ctomi/me*-’ 
and raloxifene.6 has also been described in small numbets of 
boys with pubertal gynaecomastia. Aromatase inhibitors 
have been investigated for their potential to prevent the 
peripheral aromatisation of androgens to oestrogens. 
Improvement in pubertal gynaecomastía has been reported 
vvith testolađone.'0 but a controlled study11 in 80 boys íound 
6 months of ưeatment vvith anastrơỉole to be no better than 
placebo. Studies in men being ơeated for prostate cancer 
also íound anastrozole to be ineffective for the 
prevention12-13 and ưeatment12 of gynaecomastia assodated 
vvith bicalutamide therapy; in comparison. tamoxưen was 
ettective in both studies.

Where drug therapy is unsuccessíul or the breast 
enlargement is long-standing, surgical removal of breast 
tissue is advocated.2-3 Prophylacticlow-dose radiotherapy to 
the breast can signihcantly reduce the risk of gynaecomastia 
and breast pain in men undergoing antl-androgen 
treaonent for prostate cancer,2 although comparative 
studies suggest that it may be less eữective than 
tamoxiíen.'415

1. Bembo SA. Cartson HE. Gynccomastia: io íeatures. and when and how 
to treat ÍL ơ n e  cu* J Med 2004; 71: 511-17.

2. Gikas p. Mokbd K. Management oí gynaecomastia: an update. b tt ]  Clín 
ĨToa 2007: 61: 1207-15.

3. Braunstein GD, Gynccomastĩa. N Enỹl J  Mcd 2007; 357: 1229-37.
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Im ati§ Drugĩ 2001; 2: 643-9.
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9. piourde pv, fí . 1. domiphèné In the treatmem of ãdoíesccũl 
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1080-2.
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irial. J cũn Enioainol Uttab 2004: 89; 4428-33.
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gynecomaitia and breast paln: randomized endocrinologic and dinicaỊ 
niidies vtrith umoxllen and anastrtnole. Prữỉtale Cancrr Prostatk Dis 2005; 
8: 75-83.

13. Boccatdo F, a  al. Evaluaiion ot tamoxiíen and anastroxole in the 
prevention of gynecomastia and bteast pain induced by bicalutatnide 
monotherapy of pcostate cancer. J ơín Onal 2005: 23:808-15.
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14. Perdoni s, a  <1. EtBcaqr of amoxUen iod  ndiothenpy lor prevemkm 
and treatmẽnt of gynaecomutii and bieaa pain causcd by blalntamide 
In prostate an cen  a nndomlsed controlkd niaL ím a t O m i 2005; 6: 
295-300.

15. DI Lonsoo G,e ta L  Gynecomania and b rust pain induced by ad]uvant 
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prosiale cancen tỉic roỉe DÍ tamoxlícn and radỉothciapy. 1 ưrol

, (Belthnorỉ) 2005; 174:2197-2203.

Hẹreditary angioedema. Danazol may be given to pre- 
vent attadcs oi hereditary angioedema (p. 2485.2). Oral 
doses oỉ 200 mg once or twice daily are typically used, but 
may range from lOOmg three tímes each week up to 
400 mg tvvice daũy.1 The lowest eổecdve prophylactỉc dose 
should be used to minimise adveise eữects ỉrom long-tenn 
use.2 Diữerent regimens have been described, starting 
with either bỉgh (400 to 600mg daily) or low (200mg 
daily) inđuction doses that aie građually adịusted accord- 
ing tói response, with the. aim õf reaching ã maintenance 
dose o i about 50 mg daily.1 Short-tenn prophyiaxỉs may 
bé gỉveii in sỉtuatỉons expected to provokẽ an attack, su ch 
as surgery or dental procedures, whon complement C1 
esterase inhĩbitor is not available. Danazol 100 to 600 mg 
daily may be given, starting 5 days beỉore the procedurẽ 
and rontĩniilng ỈO I48 hours alter.1-3 Attẹnuated ăndrogens 
aie not usuaDy given ỉn the acute management ol 
heređitary angioedema. However, the eariy use oỉ up to 
1 g daily ôỉ dànazol may shonen the duratìõn oỉ an attack 
of peripheral swelhng.' -

Attênuated andrõgens are also generally avoided in 
chilđren because oỉ adverse eỉíécts. They may be considered 
when other treatments are ineSective,4 and may be helphil 
in cbildren with ừequent abđomlnal attacks occuning more 
than once a month.1 The use oỉ the lơvveỉt eữective dose, an 
intennittent regũnen, and careíul monitoring have been 
advocated.M Long-term prophylactíc doses of danazol 50 to 
200 mg daily (or 2.5 mg/kg daily) have been used. and 
should be given even less írequently ỉn altemate-day or 
twice-weekly regimens ư possible. Short-teim prophylaxỉs 
beỉore surgery or dental procedures has been given in doses 
of300mg daũy (or 5 mg/kg dai]y), from 5 days beỉore until 
48 hours aỉter the procedure. Similariy,4 doses of.5mg/kg 
daỉly for 2 or 3 days may be used as shõn-term prophylaxis 
in the ptesence of other predpitating íactois. sudi as 
iníection. As for adults, attenuated anđrogens are not 
usually given in the acute management o( hereditaiy 
angỉoedema, but early doubling of the long-teĩm 
prophylactic dose ỉn use may be considered in mfld attadcs, 
and condnued untíl the patient has been asymptomatíc ỉor 
48 houis.

Patiénts with lupus erythematosus-like syndromes 
assodated with hereditary angioedema have also benehted 
íróm danazd therapy.7'7

1. Gompeli MM, a  úL C1 inblbitor de&đenqr; consensus documenc. OÕI 
Bxp immumt 2005; 139: 379-94. Conoaỉon. ĩb iií 141:189-90. [dose)
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ẢlltTỊy AstÁmầ Pnc 2004; 29:225-31.

3. Bo—en T .aaL  Hercdiuiy angiodana: t  cunm i a»ie-of-ihe-*rt rcvĩcw, 
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danaxoL Im cet 1980: B: 651.

6. Donaldson VH. Hess EV. HBea oí danazol on lupus-erytbematosus-lilce 
disease in beredltaiy angloneuiotic oedema. Lantxl 19S0; IL 1145.

7. Duhta p. a  ai. ữlscõid lũpus erytheniatosus assoóaied witb hereditary 
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Mastolgia Mastalgia may occur alone or be assodated 
vvith nodularity or other Gbrocystic changes in the {emale 
breast. It is usually divided into cydical mastalgia. which 
accounts ỉor about two-thirds oi aU cases, non-cydical 
mastalgia. and chest-wall or costochondral pain (Tietze's 
syndróme). Cydical mastalgia has a temporal assodation 
with the menstrual cyde and is most conũnon in the third 
decade of Uỉe, with a chronic relapsing coune thereaỉter it 
usuaDy resolves at the menopause. Non-cydical mastalgia 
tends to present later in liíe as constant OT intermittent 
pain that is not assodated vvith the menstrual cyde.

Once dear pathological causes of pain have been 
exduded most patients can be managed by àmple 
leassurance.1'3 In the management oỉ mild mastalgia, 
simple measures sudi as weartag a properiy Stting brassiere 
and the use oỉ relaxatíon techniques are vvidely 
recommended.10 Waim compresses or ice padcs and gentle 
massage may provide reliet paidculariy when the pain is 
cydic or intermỉttent and oi short duration.1 There is some 
evidence that a ]ow-fat diet may reduce symptoms oỉ 
mastalgia, but the evidence to suppon a resưiction oỉ 
dietạry caSeine intake is inconsistent and su ch a measure is 
not generally recommended.ư  Although ỉew studies ha ve 
been done tõ confirm a beneSdal eữect, many women are 
likely to seU-medicate as reqvdred with simple analgesics 
sudi as paracetamol and ord or tópical NSAIDs.1 Patients 
who take an oral contraceptive or HRT may find that

symptoms improve on redudng the estrogen dose or 
stopping ưeatment.'-3

Women with moderate to severe mastalgìa that has 
lasted ỉor more than 6 months may require spedfic dnig 
treatment. Damaoỉ is probably the most eữectĩve drug ỉor 
mastalgia, and studỉes suggest that it is oỉ beneht in about 
70% or more of patients tvith cydỉcal mastalgia,1'3 and 
somewhat fewer with the non-cýdlcal form.2 Hovvever, 
adverse eữects may ỉorce the dose to be reduced OT stopped. 
Danazol given onlỹ during the luteal phase (days 14 to 28) 
has been reported to be eữective in cydical mastalgỉa, and to 
cause few adveise eữects.4 Gaùirumc has also been reported 
to be eãecdve in cydical mastaỉgìa.> Although eSective in 
cydỉcal mastalgia,3-5 bromocrìptme is not as eữective as 
danazoland its use is sũnilarly limitedby adverse eữects.1'2 
A small study* has reported that lừurìde was eữective ỉn 
cydical mastalgia.

Gamolmic aàd (usually as evening primrose oil) has been 
vvidely used in cydical mastalgia because oỉ earìy studies 
suggesting that it was an eHectìve treatment vvith few 
adverse eãects. Although ỉurther studies have produced 
conílicting results and there is now doubt about its 
eỉTicacy,13'5 some still suggest that it can be tried as there 
may be a beneũdal eííect vvith minimal iisk.1

In reừactory cydical or non-cydical mastalgia tam- 
oxifmyỉ has been shovvn to be eữective; conưoDed studies 
have reported eỉhcacy rates of up to 96% ỉn cydical 
mastalgia and 56% in non-cydical mastalgia.1 However, the 
concept oi using tamoxiíen in othenvise healthy 
premõiopausal women has produced some concem.7'9 
ToTcmiỊme has been reported to be of beneAt.1011 Gosertlin 
has also been shown to be effectìve,a lỉ but there is limited 
experience vvith the use of gonadorelin analogues and 
severe adverse eỉíects are likely to limit theữ use.1 Injection 
of a local anaathetic with a conicostcroid has proved effective 
for the pain of non-cydical maỉtalgia.14

Other irugs that bave been used ÍOT cydical mastalgia 
indude antibacterials, diuretics, and various vitamỉns but 
there is no evidence that they are any better than placebo.1
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Ị Menorrhagia. Danazol is eỉĩective in the treatment of 
menorrhagia (p. 2300.3) but it is only used short term 
because of its adverse eỉíects.1 It may also be used for pre- 
operative endometrial thinrũng.2

1. Beaumont H. et aL Danazo) íor heavy mensrniaJ bleeding, Availabie in 
The Codirane Database oỉ SysiemaUc Revịews Issue 3. Chichesten John 
Wiley; 2007 (accessed 30/06/08).

2. Sowtrr MC et đi. Pre-operaúve endometrỉal ihinning agentỉ beỉore 
endometrial desiniction ỉor heavy menstnial bleeding. Available ín The 
Cochnnc Diubase oí Systcnutic Reviews: ỉssue 3. Chichcsten John 
VVỈlcy; 2002 {accessed 30/06/08).

Premenstrual syndrome. Danazol maỷ be useỉul1'3 in the 
management of the premenstrual syndrome (p. 2272.3), 
but some have íound it to be oi vaỉue only ỉor cydical 
mastalgia rather than ỉor general.symptoms,4 and in any 
case adverse eífects limit its long-term use.

1. Halbróch U.ctaL Elỉminatíon of ovuỉatỉon and raensưual cydidty (with 
danaxol) improveỉ dysphoric prememtnial syndromes. Fertiisterii 1991; 
56: 1066-9.

2. Deeny ỈA.etứL Low dose danazo) in the ưtatment of the premenstruaỉ 
syndróme. PoữgTũd Med J 1991; 67: 45Ọ-4.

3. Hahn PM. tí ãi. A randomỉxed. pỉacebo-comrolled. oossover triaỉ of 
danazoỉ for the treaonent of pronenỉtnial syndrome. Psydumcuroenáb 
airtob&  Ỉ99S; 20: 193-209.

4. O^rỉen PMS. AbuỉchaHỈ IEH. Randomteed controlled trial of the 
management oí premensmial syndxome and premenstroal mastaỉgỉa 
uslng luteal phase^onỉy danazol Am J Obsttí Gyneaỉ 1999:180: 18-23.

slđn c&orders. Danazol has been reponed to relieve pru- 
ritus (p. 1687.3) rehactory to usual treaunent with 
antihistamines; underlying conditions have induded 
cholinergic urticaria,1-2 chronic aainic dermatitis,3 myelo- 
proliíerative disorders,4 and auto-immune disorders.4 In 2

reports, the skỉn disorder had been assodated with low 
plasma concentratíons of andprotease.u  Danazol has gen- 
erally been giyen in oral doses of 200 to 800 mg daily.4 
Malntenan cẽ  treatment may be needed. and relăpse (ân 
occur when the dose is rẽduced or treatment is with- 
đrawn.

Danazol vvas also repoited to reduce induratlon and pain 
in a man with lỉpodermatosderosis.5
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Aat Dtrm Vmmol 2005; 85: 365-6.

Adverse Eỉkcts
Adverse eỉỉects of danazol that reflect inbỉbition oỉ the 
pituitary-ovarian axis indude menstrual disturbances and 
amenorrhoea (occasionally persistent), hot ũushes, svveat- 
ing, reduction in breast size, changes in lỉbido, vaginal 
dryness and irritatìon. emodonal labilỉty, and nervousness.

Adverse eíỉects attributable to ándrogenỉc actìvity 
indude acne, oily skin or hair, mild hiisutísm, oedema, 
weight gain, deepening oỉ the voice, androgenic alopeda, 
and rarely ditoral hypertrophy. Testicular attophy and a 
reducdon in spennatogenesis may occur.

Other ađverse eSects indude gastromtestínal dỉstur- 
bances, increased or decreased blood cell counts, thrombotic 
events, beadache, backache, dizziness, ữemor, depression, 
ỉatigue, sleep disorders, musde spasm or cramp, rash, 
hyperglucagonaem ia. abnorm al glucose tolerance, 
decreased serum high-density-lipoproteỉn cholesterol, 
increased senim low-density-lipoprotein cholesteroL and 
devation of liver-function test values and rarely choỉestatic 
jaundice. Some padents may have palpitations, tachycardia, 
and hypertension. Benign intracramal hypertension and 
visual disturbances have occuned.

ã fe d s  on carbohydrate metabolism. Diabetes mellitus 
developed in a patient 8 weeks after starting danazol 
400 mg twice daily for endomeQiosis' and resolved com- 
pletely aíter the diug was stopped.

1. SeUer DB. tí ai. Irouỉỉn-dependent dỉabetes meQitus assodated with 
damzol. Am J obsttí Gyneni 1990; 162:474-5.

Effects on the Gver. As with other 17a-alkylated steroỉds 
(sec p. 2308.1), hepatic adverse effects havc been asso- 
đated with danazol induding hcpatitis1 and cholestasis.2'3 
Hepatic adenoma has occurred aíter ỉong-tenn danazol 
usc.4*7 Adenomas are oítcn removed surgically because oỉ 
the risks oỉ haemorrhage and maỉignant transỉormatíữn, 
but regression over 18 months and 2 years aỉter stopping 
danazol has been descrĩbed in 2 patỉents.* There have also 
been rare repons o{ ĩocal nodular hypeiplasia,7*4 hepato- 
cellular cardnoma,9 and peỉỉosỉs hepatỉs.10

A case of aciỉte hepatic íailure has been atưibuted to 
danazol in a patỉent aỉready takỉng dclosporin (see
p. 2266.1).
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2006; 86: 272-3.
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10. Makdisỉ WJ, tí ai. Pataỉ peỉỉosis oỉ the liver and spleen in a padent wỉth 
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Effeds on the pancreas. There have been reports oỉ pan- 
creaútis in padents receiving danazol.u
1. Chevaỉỉer X, tí ai. Danazoi induced panaeatilb and hepadtỉs. ơin 

Rhtumaíoỉ 1990; 9: 239-41.
2. Balasch ),tíaL Acnte pancreatiỉỉs assodated wỉtb danazol ưeatxnem ỉar 

endometrỉosỉs. Hum Reprod 1994; 9: ỉ 163-5.

Effects on the skĩn and  hair. There have been isoỉated 
reports oỉ erythema multííorme occuning in patients 
given danazoL In 3 cases the reacúon developed about 2 
weeks aíter staróng danazoL and was eữectively managed 
by stopping danaxol and treatìng with corticosteroids.u

Hiisutísm is a recognised advene eữ ea  of danazol but is 
usually mild. Excessive íadal hair growth oỉ sudden onset.

http://wwwjogcorg%3eguidclmes/pubHcyi70E*CPG-January2006.pdf


2266 Sex Hormones and their M odulators

suíBãent to cause distress, has been described in a vvoman 
given danazol ỉor mastalgia. The hứsutìsm improved after 
stopping the danazol.]

1. Gatdy LE. Andes WA. Danaxol and eryihema muỉtííorme. Am  btítm  
Mềd 1968; 109; 65.

2. Reynolds NJ, Sansom JE. Erythema muÌQÍorme đuring danaiol therapy. 
ơ in  Exp Dtrmaot 1992; 17: 140.

3. Zawar V. Sankalecha c. Pacul hỉrsutísm followíng danazol therapy. Oitừ 
2004; 74: 301-3.

Precautions
Danazol should be used with caution in conditions that may 
be adversely affected by ũuid retenóon, such as in 
cardiovascular. hepatic, and renal disorders; it should be 
avoided in marked dyshmction. It should also be used with 
care in patients with diabetes mellitus. polycythaemia, 
abnonnal blood lipids, migraine, or epilepsy. Danazol 
should not be given to patients with undiagnosed genital 
bleeding or androgen-dependent tumours. As with othcr 
I7a-alkylated compounds, there is an increased risk of liver 
disorders and liver íunctìon ỉhould be monitored during 
therapy. It should not be used in patients with a 
thromboembolic disorder or a hĩstory of thrombosis.

Danazol should not be given during pregnancy because 
of a possible androgenic effect on the female fetus (see 
belovv), and non-bormonal contraception is recommended 
duríng treacment. Caution is requứed in children and 
adolescents since precodous sexual development may occur 
in boys and virilisation in girls, and premature epiphyseal 
closure may occur in both sexes.

In the event of androgenic eữects. danazol should be 
vvithdravm, as they may prove irreversible on contìnued 
use.

Breost ỉeeding. Licensed product inỉonnatíon wams that 
danazoI should be avoided in breast-Ieeding women 
because oỉ the theoretical potential for androgenic eãects 
in the inỉant.

Porphyría. The Drug Database for Acute Poiphyria, com- 
piled by the Nortvegian Porphyria Cemre (NAPOS) and 
the Porphyria Centre Svveden, dassihes danazol as prob- 
ably porphyrinogenic; it should be presaibed only for 
compelling reasons and precautions should be considered 
in all patíents.1

1. The Drxig Daubase íor Acute Porphyria. Available ac http://www. 
drugs-porphyria.org (accessed 06/10/1 i)

Pregnancy. Reports of masculixúsation of íemale iníants 
bom to mothers who had received danazol during 
pregnancy.1'3

1. Shaw RW. Farquhar JW. Femaỉe pseudohermaphrodỉnsm assocỉated 
wiih danazoi exposure in utero: case report. BrJ Obaet Gynaecvl 1984; 91: 
386-9.

2. Kiogsburỵ AC. Oanazoỉ and íetal mascuUniíatíon: a waming. Mai J Atiíí 
1985; 143: 410-11.

3. Brunslrill PJ. The eỉĩects oỉ íetal exposure co danazol. Br J Obỉttt Gynaecoi 
1992; 99: 212-15.

Interađions
Therapy with danazol may inhibit the hepatic metabolism o{ 
several drugs induding carbamazepine (see p. 517.3), 
ddosporín (see beiow), and possibly tacrolimus (see 
p. 1973.2). Danazolmay also enbance the ettects of warfarin 
(see Sex Hormones under Warfarin, p. 1535.1). Introduc- 
tion of danazol appeared to reduce the maỉntenance 
requứement for aUacalddol (see p. 2118.1). Rhabdomyo- 
lysis has been attributed to use oỉ danazol vvith staóns (see 
p. 1495.2).

Gdosporin. Danazol may raise ddospotin concentrations 
(see p. 1955.1), possibly by inhibiting its metabolism.

A case of íatal acute hepatìc ỉailure due to centrilobular 
massive hepatíc necrosis was attributed to danazol in a 
patìent already taking ddosporin.1 Danazol may have raised 
the ddosporin concentratiom in this case, but the authors 
speculated that an altemative ữiteraction between the two 
drugs might have played a role in this reaction to danazol.

1. Hayashi T. tí ai. Patal acute hepacỉc íaiỉure índuced by danazoỉ in a 
patient with endometriosis and aplasóc anemia. J Gastrocntcrol 2001; 34c 
783-6.

Pharmacokinetics
Danazoỉ is absorbed ửom the gasơointestinal ưact and 
metabolised in the liven absorption is markedly increased if 
it is taken vvith food. A plasma elimination halỉ-Uíe of 3 to 6 
hours has been reponed aíter a singỉe dose, but is increased 
to about 26 hours with repeated dosing. Ethisterone, 2- 
hydroxymethylethisterone, and 17-hydróxymethylethis- 
terone are the major metabolites. though none have 
pituitary inhibiting activity. Danazol and its metabolites 
may undeigo enterohepatic drculation. Metabolites are 
excreted in the urine and íaeces.
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Propõekiry PreparotkxTS (details are given in Volume B)
Singlc ingracCent Preparolions. Arg.: tadogal; AustraL: Azol: 
Danocrinet; Austria: Danokrin; Betg.: DanatroL* Braz.: Ladogal 
CatuuL: Cydomen: chitur. Gong Fu Y1 Kang (S ffiM ỉ); Cz.: 
Danoval; Fr.: Danatrol Gr.: Danatrol; Hong Kongr. Anargil 
Azolf; Danocrine; Hung.: Danoval Indùr. Beiưot Danogen; 
Endozol' Gonablok; Gynadom; Gynazol; Gynodan; Ladogal 
Zendol Indon.: Azol; Danoaine; /ri: Danolt; Israel: Danot 
ItaL: Danatrol Jpn: Bonzob Malaysia: Anargil Azolf; Ladogab 
Nazob Mex.: Danalem; Ladogab Novaprtn; Neth.: Daoatrol; NZ: 
Azob D-Zolf; philipp.: Ladogal; Port: Dana troi' Ruỉ.: Danol 
IQaHoa); Danoval miHoaan); iA /r.: Danogen: Ladazol' singa
pore: Azolf; Ladogal; Nazol; Spain: Danatrob Switz.: Danaưolt; 
Thai.: Anargil' Enopal; ladogal' Vabon; Turk.: Danasin; UK: 
Danol' Veneỉ.: Danogcn; Ladogal.
Phannaeopoaiai Preporolionĩ
USP 36: Danazol Capsules.

D e g a re lix  (BAN, USAN. riNNì
Dégarélix; Degarelixum; FE-200486 (degarelix or degarelix
acẽta te) ; ÍỊerapennK C
N-Acetyl-3-(naphthalen-2-yl)-oalanyl-4<hloro-o-phenylala-
nyl-3-(pyridin-3-yl)-o-alanyl-t-seryl-4-(([(4S)-2,6-dioxohexahy-
dropyrimidin-4-yl]carbonyl}aminoH-phenyialanyl-4-(carba-
moylamino)-Dphenylalanyl-u-leucyl-/Vs-(1-methylethyl)-i-
ỉysykprolyl-o-alaninamide.
Cg2H,a3aN )A«=tố32 3
CAS — 2Ỉ4766-78-6.
ATC — L02BX02.
ATC Vet — QL02BX02.
UNII — SX0XII3A11.

Degarelix Aceterte (USAN, riNNMi
Acetato de degarelix; Dégarélix, Acétate de; Degarelixi 
Acetas; FE-200486 (degarelix or degarelix acetate); 
/Ịerape/IMKC ApeĩaT.
Ck HhbCIN,^16̂ CjH4CV iH20  
CAS — 934246-14-7.
ATC — L02BX02.
ATC /er — QL02BX02.
UNIt — I18S89P20R.

Uses and Administration
Like cetrorelix (p. 2257.2), degarelbt is a gonadorelin 
(gonadoưophin-reieasing honnone) antagonist. It is used to 
reduce testosterone concentrations in the honnonal therapy 
oỉadvanced prostate cancer (p. 712.3). Degarelix is given as 
the acetate, but doses are expressed in terms of the base. It is 
given as a subcutaneous depot injection in the abdominal 
area. An iniãal dose of degarelix 240 mg is given in two 
separate injections oỉ 120 mg, as a solutíon of 40mg/mL. 
Maintenance doses of 80 mg are then given once every 28 
days, as a solution of 20mg/mL.
References.

ỉ. Van Poppeỉ H.a a i. Degardix: a novei gonadoưopin-reỉeasíng hormooe 
(GnRH) receptor blocker—results ửom a 1 -yr. mulũcenưe. raadomiỉed, 
phase 2 dosage-Sndỉng nudy in che aeatmenỉ oi prostếtc cancer. Sur 
U nl 2006; 54: 805-13”

1  Ginelman M. et aL Degardỉx Study Group. A ỉ-year, open Ubel. 
raad«nized  phase □ dose Qndỉng study of degareỉix tor thc ưẽatm em  oí 
pcostate cancer in North America. J u m  (Bãitimort) 2008; 180: 1986-92.

3. Kỉocz L. ứ ai. The efficacy and saíety of degareỉúc: a 12-month. 
comparacỉire. randomỉzed. open-ỉabd. paraltel-group phase m  study ỉn 
patỉencs wlth prosuie cancer. BJU ỉttt 2008; 102: 1531-8.

4. Prampĩon JE. Lyseng-WUUamson KA. Degareỉỉx. Drugs 2009; 69: 1967- 
76.

5. Steinberg M. Degareỉix: a gonadocropin-releasỉng hormone antagonỉst 
ỉor ihe ouưugement oỉ prosuce cancer. ơin Ther 2009; 31: 2312-31.

Adverse Etteds and Precautions
Injection site reactíons of pain and erythema are veiy 
common with degarelix. while swelling, induratioa and 
nodules occur less otten but may still be common. Transient 
chills, fever, and Qu-like symptoms may occur hóurs after 
dosing. Other eỉỉects commonly reported for degarelix have 
induded increases in Iiver enzyme values, insomnia, 
dizziness. headache, and gastrointestinaỉ dũtutbances.

Hot ílushes are a very cõmmon consequence oí androgeii 
suppression by degarelix, vvhile night svveatỉ, íatigue, and 
vveight gain are cotnmon complaints. Degarelix can also 
contribute to loss of libido, erectile dysỉunction, testicular 
atrophy, and gynaecomastia. Long-term androgen depriva- 
tion therapy in general has also been assodated vvith 
prolongation of the QT interval and decreases in bone 
density.

Pharmacokinetics
Degarelix is about 90% bound to plasma proteins. It 
undergoes peptide hydrolysis in the hepato-biliary System,

and is mainly excreted as peptỉde ừagments in the faeces 
About 20 to 30% ot a dose is renally excreted. Degarelix ỉs 
injected to form a subcutaneous depot, and the 
pharmacokinetics of the drug ỉs strongly iníluenced by the 
concentration of the injeaed solutíon. Ãfter subcutaneous 
injectỉon of 240 mg at a concentratíon of 40mg/mĩ 
degarelix has a terminal haU-liỉe of about 43 to 53 days; aíter 
mãúuenance doses of 80 mg as 20mg/mL the haÚ-Uỉe is 
about 28 days.
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Praprietory Preporotions (detaib are given in Volume B)
Sngle ingradient Preparations. AustraL: Plnnagon; Austria: Fir- 
magon: Belg.: Hrmagon; Canad.: Firmagon; Cz.: Rrmagon; 
Denm.: Pirmagon: Fr.: Firmagon; Ger.: Firmagon: Gr.: Pinna- 
gon; b í: Fiimagon; Israel: Fítmagon; Jprr. Gonax; Neth.: Fir- 
magon; Norw.: Firmagon: PoL: Firmagon: PorL: Rnnagon; 
SwetL: Rrmagon; Switz.: Pinnagon; UK: Finnagon: USA: Fir- 
magon.

D e lm a d in o n e  A c e t a t e  (BANM. USAN, rìNNMì (g) 
Acetato de delmadinona; Delmadinona, acetato de; 
Delmadinonacetat; Delmadínone, Acétate de; Delmadinoni 
Acetas; Delmadinoniasetaatti; RS-1301; fle/ibMaflMHOHa 
AqeraT.
6-Chloro-17a-hydroxypregna-1,4,6-triene-3,20-dione
acetate.
Ca Hj^I04=402.9 .
CAS — 15262-77-8 (démadinone); ỉ3698-49-2 (delmadinonè 
acetate).
ATC Vet —  QG03DX91.
UNll —  92833M0LD9.

Pjofiỉe
Delmadinone acetate is a progestogen wíth antì-androgenic 
and anti-oesưogenic activity. It is used as an anti-androgen 
in veterinary practỉce.

D e s lo r e l in  (BAN, USAN, riNNI 0
Deslorelina; Desloréline; Deslorelinum; D-Trp LHRH-PEA;
fle3/iopenMH. ^
S-Oxo-L-prolyk-histidyl-L-tiyptophyk-seryk-tyrosyl-o-tryp-,
tophyk-leucyk-arginyl-/V-ethyk-prolinamide.
C64H„N170 , j=12825
CÃ5 —  57773-65-6.
ATC Vet —  QH0ỈCA93.
UNII— TKG3I6ỔĨVE ...

P r ọ / í / ẹ

Deslorelin is an analogue of gonadorelin (p. 2280.2) that has 
been investigated in the treatment of precodous puberty, 
short stature, prostate cancer, and endometriosis. 
Reíerences. ___

1. Anonyraous. Deslorclin: D-Trp-LHRH-PEA. LBKH agonist analogue, 
Sonugard. Drup R D 1999; 2: 420-2.

2. Klein KO, a  ai. íncreased tlnal height in precodous puberty after long- 
term ưeaonent with LHRH agonỉsts: the NationAỈ Insdtutes of Health 
experience. J Qin Endoơimt Metab 2001; 86:4711-16.

3. Yanovdd /A. it a l Treatmeiư wich a luceỉnỉzỉng hocmone-reỉeasỉng 
hormone agonist ỉn adolescents wỉth short stature. N Ertgl J  Mtd 2003; 
348: 908-17.

4. YVeise M, tí  ai. Determỉnants oi gromh during gonadoơopẩn-rtíeasing 
honmme analog therapy íor precodous puberty. J ơờ t Endoerinol Mtíab 
2004; 89: 103-7.

D e s o g e s t r e l  (BAN, USAN, riN N Ị .... ..

: Desogestreeỉi; Désogestrel; Đesogestrelum; DezogesffeỊ;; 
Org-2969;fle3oreopen .  . *

: 13p-Ethy)-1 i -methyiene-18,19-dinoM 7a-pregn-4-erv20-yn-; 
T7P-OL • - ‘ ' ỉ  ' t
0^300=3105 ' '  '• "
CAS — 54024-22-5. - 1 1; r‘\
ATC — G03AC09. ■ ' " '
ATC Vet —  QG03AC09. 'r r "
ỊJNỊI —  8ỊK9V7M3A3 " _
Pharmacopoeias. In Eur. (see p. VĨÌ).
Ph. Eur. 8: (Desogestrel). A white or almost white, 
crystalline povvder. Practically insoluble ín waten íreely 
soluble in dehydrated alcohol and in dichloromethane; very 
soluble in methyl alcohol.

Uses and Administratìon
Desogestrel is a progestogen (see Progesterone, p. 2300.2) 
structurally related to levonorgestrel that is used as a 
hormonal contraceptìve (see p. 2231.3). A typical daily dose 
of 150micrograms 1S used as the progestogenic component

AU cross-reíerences refer to entries in Volume A
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oỉ monophasic combined oral contraceptive preparatíons. 
Doses of 50 to 150 micrograms daily m ay be used in triphasic 
combined prepaiations. A dose oí 75 mỉaograins daỉly i$ 
used as an ôral progestogen-only contraceptive; uniỉke 
tradỉtional progestogen-onĩy contrâceptives, desogestrel is 
said to réliably inhibit ovuỉatíon. Progestogen-only 
contraceptive eíốcacy is ređuced ư  a  dose of desogestrd is 
đelayed by more than  12 hours.

Contraception. The eỉỉects oỉ a progestogen-only 
contraceptive containing desogestrel • have becn 
reported.1'3 Oral desogestrẽl has alsó been investigated as 
a  male contraccptíve, combined w ith testosterone given 
by  intramuscular injectíon,4 subcutaneouỉ implant,5'* or 
transdermal patch.7

1. CoUaboratire nudy groop on the desogestxd-containlng progestogen- 
only pilL A doublẽ-bltod Bndy compeiin* the conưicepãve dBÕcy, 
KcepuUlity and. smícty d  ãro pTo*estofen-on]y pás conalnlng 
désọtestrd 75 mkrogrũmldiy ar ĩevõnargMtrel 30 micrognms/day. 
Eur ĩ  Contraapt Xtpni Htềhh Can 1998; 3:169-78.

2. Rice CF, tí ai. A comperiton of the tahỉbỉtíon of ovuledon achleved by 
desogestrd 75 miaoinau and levonorgestrd 30mlCTOgnmi daily. Hum 
Ktpnd 1999; 14; 982-5.

ỉ. xõrver T, tí aL Malntenance of ovuladon ứlhibitlon with the 75- 
microgram desogestxel-only contracepthre piU (Ceraectte) alter 
schedũled 12-h ddays ta tabíet touke. ũmtranptìm 2005; 71:8-13.

4. Wu PCW, H ãl. Onl profenogen combtaed with testoíterone ai a 
potendal nale cootncepdre; addiúve eữects bemreen desogestrd and 
testooerooe enanthate in suppresskm oi spemutogencsii, phuitaiy- 
tesdcular uds. and Uptd metabọUsn. 1 Obi Entbcrinai Mttab 1999; 84: 
112-22.

5. Kínniburgh D, tí ÓL Oial desogesưel with testotterone peDets induces 
mndttmt nippiesian af speimạtạgenesis to aiootpẽnnia in both 
Caucadan and chtaese men. HmạXtpnd 2002; 17:1490-1501.

6. Andenon RA. tí aL Inrestígadontol hotmonal mak contncepdon ta 
Aírican men: suppressíoti 0 ( spensấtogeneiii hy oral desogestreỉ with 
depot testosterone. Bum Ktpnđ 2002; 17:2869-77.

7. Hair WM. tí aL K novel male comracrptỉve piH-patch combinadon: oral 
desogestrd and transdetmal testoíterone in the snppresion oỉ

■ spernutogenesỉs in nonnal men. J ơht Endxrinữ! Mtíab 2001; 86: 
5201-9.

Advẹrse Effects andPrecautíons
As ỉor progestogens in general (see Progesterone, p. 2301.2 
and p. 2301.3)7 See aỉso under Hoimonal Contrãceptỉves, 
p. 2233.3 and p. 2240.3. W hen used aỉ a progestogen-only 
conưaceptíve, trregular bleeding is morê common witĩt 
desogestrd than  wìth other progẽstogen-only prepaiations. 
Desogestrd is icported to have few androgenỉc eữects, and 
to ha ve less ađverse eỉíect on the sertnn lipid proĐle than 
older 19-nortestosterone derivatỉves. However, there is 
some evidence Chat desogestrel-containing combined oral 
contraceptives are assodated w ith a small increased risk of 
venous thromboembolism (see p. 2238.1, and íor 
precautíons, see p. 2241.2).

Porphyria. The Drug Database ỉor Acute Porphyria, com- 
piled by the Nonvegỉan Porphyria Cemre (NAPOS) and 
the Poiphyria Centre Svveden, dassiHes desogestrel in 
combined honnonal contraceptives as probably porphyri- 
nogenic it should bé prescribed only ỉor compelling rea- 
sons and precaudons should be considered in an patíents.1

1. The Dniị Database for Acute Porphyria. AvaHabỉe ac bttp://www. 
drup-pcvphyxỉa.org (acoessed 04/10/1 ĩ)

Interactìons
As ỉorprogestogens in general (see Progesterone. p. 2302.2). 
See also under Hormonal Contraceptíves, p. 2242.3.

Pharmacokinetìcs
Aỉter oral doses, desogesưel undergoes oxidadve translor- 
madon in the intestína) mucosa and liver to its active 
metabolỉte 3-keto-desogestreI (etonogestrel— see 
p. 2277.3).
Referenccs.

1. Madden s. B aí. Meubolhm o{ the conttacepdve neroid desogtstrtl by
thc imcrinầl mucoss. BrJ GUn Ptumnacoi Ỉ9S9; 27: 295-9.

2. Madden Sa ft  ai. Metabolỉsra of tbe comxaceptíve steroid desogestreỉ by 
hunum Sver ỈĐ vỉno. J SteroU Bbdtem  1990; 39:221-8.

3. Kuhnz V ỉ.ctaL  Protdn binđing of the conoacqKỈTe stercúds gestodene. 
3^ceto-desogenrel and ethỉnỹloestradỉoỉ in buman senim. /  Sttrmắ 
Biocham 1990; 39: 313-18.

4. Kuhnx w , a  ai. Phannacokỉnetỉcs and sennn protdn blndỉng oí 3-keto* 
dcapgtsữd  ỉn Women duxing tbree qrdes of veatroent wiih a low>dose 
combinatỉan oml cpppiceptive. Arzneùnitu lỉondntnỊ  1992; 42:1142-6.

5. Tỉmmer C Ỉ,a*L  BioavaOabỉlỉty and bloequiviỉence oỉ etonogestrel from 
two oxal temulatỉons oỉ desogetttel: Cenxette and Lỉseta. Eur J DntỊ 
Metaằ Plm m aakim t 1999; 2 4 : 3 3 5 -4 3 .

6. Vexbocvcn c&a tí  aL Excretion and metabcriỉsin oí desogestreỉ in healỉhy 
poctmenopaosaỉ vramen. J steniắ Bùehtm Moi Biâi 2001; 78:471-80.

7. K o r ỉu m a i T .ữ a L  T b e  ro te  o i CYP2C a n d  CYP3A ỉn  th e  disposiỉỈQĐ ai y* 
k e to -deso tescre ỉ a ỉ te r  a d m ỉn ỉsư a tỉo n  af d e so g es ird . Br J ám  Pharmaal 
2005;60:69-75.
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Propríetory Proporations (details are given in Vohune B)
Singb-ingradíent PrapornSore. Arg.: Camelia; Caimin; Ceraz- 
ettc LmnOac Austria: Cerazette; Belg.: Ceiazette; Lueva; 
Braz.: Cera2ettc Keữy; Chile: Arlene; Cerazette; Lactaíem; 
Nogesta; Vanlsh; Cz.: Aĩalia; Ceraaette; Pletir Denm.: Cerazet; 
Cetaxette; Naaec Pin.: Cerazette; Fr.: Ceraiette; Ger.: Cera2-

ette: Gr.: Cerazette; Bong Kong: Cerazette; H ung.: AzaHa; Cer- 
az«te; India: Cerazette; Indon.: Cerazette: ĩr t:  Ceaa e ae; 
ừrael: Ceaxexur. ItaL: Cerazec Cenzette; M ex.: Ceneette; 
Neứu: Ceiaxette; N o m .: Cerazẽtte; NXi Cetazette; PMHpp.-. 
Cerazette; PoL: Axalia; Ceraxette; P ort: Cerazette; Rus.: Ceraz- 
ette (Haposerra); Lacdnette (HanaBer); Spairr. Azalia; Cerazec 
Sweđ.: Cerazette; Sw ịtz.: Cẹraaette; ThaL: Ceraxẹtte; UK: 
Aizea; Cerazette; Cerelle; Zeũeta; Ukr.: Cẹnoette (H^Knena); 
Ladinette (HanHHCT); Venez.: Aỉlette;.Cerazette.
Mulii-ingracSent Preporotions. Ărg.Ị Maivelon; Merdlon; Auí- 
traL: Marvelon; Austrùn Gradai; UbereL" Maxvelon; Merdlon; 
Belg : Desorelletí Gradal; Marvelon; Merdlon; Ovidol; Brat.: 
Pemina; Gestradiol; Gradal; Mahi; Merdlon Cond; Merdlon; 
Microdíol; Minỉan; Novlal; Primera; Primeravintet; Citnad : 
Aprt Iinessa; Marvelon; Oitho-Cept; Ckữr. adidon; Cond- 
Marvelon; Dab Desoren; Gradal; Gynostac Marvelon; Midalet; 
Miniesnel; Neolette; Chỉnar. Merúlon ịítâkỉk); Cfc: Adele; Gra- 
dal; Lauiina; Marvelon; Merdlon; Natalya; Novynette; Regu- 
lon; Trida: Demít: DaisyneDe; Desorene; Femelle; Femigen; 
Femistad; Gradal; Marvelon; Merdlon; Novynette; Pin.: Gia- 
dab Laurina; Marvelon; Merđlon; Fr.: Cydeanet; Desobel; 
Merdlon; Vamoline; Ger.: Biviol; Cydosat; Desmin; LamunaỶ; 
Lovelle; Marvelon; Novial; Ovỉala; Oviolt; Gr.: Gradal; Lauri- 
na; Marvelon; Merdlon; Bong Kong: Giadal; Marvelon; 
Merdlon; Novynette; Hung.: Gradal; Lauiina; Marvelon; 
Merdloru Novynette; Regulon; Samba; Ịndia: Femilon; Lođpil; 
Novelon; Indõn.: Marvẽlon; Merdlon; IrỊ: Gradal; Ledda; 
Marviob Merdlon; Vivides; Israel: Feminet; Mercũon; Micro- 
diol; IiaL: Dueva; Gradal; Ludlle; Merdlon; Novynene; Ha- 
num; Practìl; Securgin; Malaysia; Marvelon; Merdlon; Novyn- 
ene; Regulon; Mex.: Desmin; Detegen; Marvelon; Merdlon; 
Novial; Neth.: Gradal; luliane; Laurina; Lonicera; Marvelon: 
Merdlon; Ovidolt; Nom.: Marvelon; Meidlon; NZ: Marvelon; 
Merdlon; Phũipp.: Gradal; Marvelon; Merdlon; PoL:
Marvelon; Merólon; Novynene; Regulon; PorL: Gracial; Lauri- 
na; Marvdon; Merdlon; Novynette; Regulon; RtIS.: Marvdon 
(MipBenoB); Merdlon (MepcHnoH); Novynette (Hobhhct); Regu- 
ion (PerýeoH); Tri-Merd (TpH-Mepca); SÀfr.: Marvelõn; 
Merdlon; singapore. Marvdon; Merdlon; Spain: Bemadve; 
Gradat Microdiol; Regulon: Suavuret; Swed.: Desolett; 
Merdlon; Trimừont; Switz.: Desoren; Gradal; Marvdon; 
Merdlon; Thai.: Daisy; Marvdon; Merdlon; Mmny; Novyn- 
ette; Oilezs Turk.: Desolett; Myralon; VKi Cmnzt; Gedaíd; 
Marvdon; Merdlon; ukr.: Marvdon (Mapienoa); Merdlon 
(Mepcanaa); Novynette (HoaHHeT); Reguloĩt (Peryaoa); Tri- 
Merd (Tpa-Mepca); USA: Aprt Azurette Cazlanc Cesia; 
Cydessa; Desogen; Kariva; Mircene; Ortho-Cept; Redlpsen; 
Solia; Vdivet; Viorde; Vene2.: Qdldon; Marvdon; Merdlon; 
Mipib Novial.
Phartnocopoeial Preparationỉ
BP 2014: Desogesưel Tablets;
USP 36: Desogesưd and Ethinyl Estradiol Tablets.

Dienestrol IBAN, rtNNi
ộèhycỊròstilbestrol; Diènestrol;. Dienestroli;' Dienestrolis; 
Đien^ọịuriị;’ Dienoesơol; Dienoesứolum; Dienõsztro1; 
Oestrodienọlum; flneH3CTpon: 
ẺỌ-4^4'̂ Ệ)Ị,(d;hyndene)ethylene]diphenol; 4,4'-(1,2:Diethyik 
dénế-Ì̂ -ètỊịanedỊyl)bisphénol._ ■•■■■ ■ ■ .
C ,a H ', í0 ^ 2 6 6 3

(dìenẽsữol); 13029-44-2 ((ẸỈ)-dienestrol).:- . ... 
ATC —  G03CB01.
ẠĩC.ỳet-— QG03CB01; QG03CC02 
ỤNli ~  RRW32X4U ÍF. : .

Ptianmocopoeias. In us.
USP 36: (Dienestrol). Colourless, tvhite, or practically white 
needle-Iike crystals, or vvhite or practically white crystalline 
povvder. lt iỉ odourless. Practically insolubỉe in water; 
soluble in alcohol, in acetone, in ether, in methyl alcohol. in 
propylene glycol, and in Solutions oỉ alkali bydroxides; 
slightly soluble in chlorolorm and in fatty oils.

P r o / í / e

Dienestrol is a synthetic nonsteroidal oestrogen structuraDy 
related to diethylstilbestrol (belovv). It has been used as a 
vaginal cream in the ưeatment of menopausal atrophic 
vaginitis. If used on a long-term basis ìn women with a 
uterus a progestogen is requúed.

Dienestrol diacetate has been used as an ingredient of 
topical preparations for skin disorders.

Pxeparatíons
Proprielory PreporaKotu (details are given in Volume B)
Stngk ingradient Preporolions. ƯSA: Onho-Dienestrolt.
Phormocoponol Preporaltons
USP 36: Dienestrol Cream.

Dienogest IBAN, USAN, rlNNI
p ie n g ậ ế s ị ;  EMenc^eạtị; t
l y - H ỵ & o ^ - S - o x c h l^ o r - n a - p r e g n M ^ i ê n e - ^ Ì - n ị t r i l a ' . / , ;

Proíile
pienogest is a nonethinyláted progestogen (see Prògester- 
one, p7 2300.2) structuiallý rdâted to noitestosteroné. It is 
reported to have ántl-androgenic properties. Dienogest is 
used as the progestogen component oỉ some combỉnẽd oral 
contraceptíves (seẹ p. 2231.3). A dose of 2mg daửy ỉs 
typically used in monophaslc preparatíons, and doses oỉ 2 or 
3 mg dạily may be ỉound in multiphasic sequential 
preparations. It ừ  aỉso used as the progestogen coniponent 
m menopausal HRT (see p. 2244.1) in a daily dose oỉ 2mg. 
In the management of endometriosis (p. 2264.1) an oral 
dose of dienogest 2mg daily is 'used; it is given in a 
condnuous regimen regardless of menstrual bleeding. 
Reviews.

1. Poster RH. WHde ML Dienbgest. ŨTUỊS 1998; 56: 825-35.
2. vvđlington K, Perry CM. Enndlol nlente/dleoogest. ŨTVỊt 2002; 62: 

491-504.
3. lioy SM. Seott u .  Esnadid valente/dienogesc ta oral contraception. 

Drũp 2009: 69: 1635-46.
4. Pẻrei-Campos EF. BthlnylesaatSol/dlenogesi. ta on l connaceptloD.

Drup 201% 70: 681-9. ,
5. McConnack n .  Dlenogett: a revỉevr ai iĩs use ỉn the treatment oí 

endomettltsls. D nip 2010: 70t 2073-88.

Porphyría. The Drug Database for Acute Porphyiia, com- 
piled by the Nonvegian Poiphyria Centre (NAPOS) and 
the Poiphyiia Centre Sweden, dassihes dỉenogest and oes- 
ưogen combinations as probably poiphyrinogenic it 
should be presaibed only for compdling reasons and pre- 
ạutions should be considered in all patients.1 

1. 7116 Drug Daubase ỉor Acute Porphyrỉâ. AvaHabỉe ac http://wwvr. 
đnỉgs*poĩphyTỈa^7ĩị {accessed 04/10/11)

P r e p a r a t í o n s

Propneiaiy Preparotions (detaỉls are given in Volume B)
Singk-ingredient Preporoliore. AustraL: Visanne; Austria: 
Vĩsanne: Canad.: Vlsanne: Cz.t Vtsaime; Dennu: Vlsanne; Pin.: 
Vĩsanne; Ger.: Vỉsanne; Gr.: Visannette; Hung.: Viỉanne; Israeh 
Visabelle; Jpn: Dinagest; Neữu: Vĩsanne; Nom.: Vteanne; PorL: 
Vĩsannc singapore. , visanne; Spaitr. Visannette; StvetL: 
Visanne; Switz.: Visanne.
Multi-ingredient PrepdRitiam. Arg.: Dienopil; Florencc Rubi; 
AustraL: Qlaira; Valette; Austria: Motion; Qlaira; Valette; Belg.: 
Climodien; Qlaira: Chile. Gianda; Tỉnelle; Ct.: Dtenille; Dienor- 
ette; Jeanine; KBmothen; Qlaiia; Denm.: clỉmodient; Qlaira; 
Fin.: Qlaira; Fr.: Climodiene; Qlaira; Ger.: Climodien; 
Laíamme; Maxim; Qlaira; Valette; Gr.: Qimodien; Qlaira; 
Hung.: Dienữle: Qlaira; IrL: Qlaira: Israek Qlain ItàL: Klaira: 
Neth.: climodien; Laỉanune; Qlaira; Nom.: climodient; Qlaira; 
PoL: Atynia; Jeanine; Qlaira; PorL: Climodien; Lalamme; 
Qlaira; Valette; Ruí.: Qimodien (KtiHMosaea); Jeanine (Xaaaa); 
Smgapore. Qlaira; Spain: Ailyn; Climodien: Danielle; Donabek 
Mevaien: Qlaira; Sweđ.: Qimođien-h Qlaira; Turk.: Climodỉén; 
UK: Qỉaira; ukr.: leanine (XaHBH); Klimodien (KnMMOHHeH)t: 
Silhouette (Canyer); USA: Natada.

D i e t h y l s t i l b e s t r o l  IB A N .rlN N )

'DẼS; DiéthyIstítbestroU Diéthylstilbẽstròíum; Diethỷlstilboés- 
ữol; Dietiléstilbèstrólr DĩetiIstilbestrotis; "DletilstilbÕsztrol; 
Dietylstílbesừol; Dietýylisti!besfrolb'Ẽstilbèsừol; NSC-3070; 
Sựỉbesứọl; StịỊboestrol; AioTMncTÌtuibổacTpoà .Ỵ ': 
(ẾỊ-aậ-DÌethýlạilbenẹ-M^bl. ' y .ÌT
CtíH2A=268.4 ; ■ ' ; ^  .
CAS — 56-53-1.
ATC — G03CB02; L02ÁA01.
ATC Vet —  QG03CB02; ỌG03CC05; ỌLŨ2AA0l. 7 , 7.
ụ m  —  731DCA35BT. .

PharmacopoeicK. In Chín., Eur. (see p. vii), and us.
Ph. Eur. 8: (Diethylstilbestrol). A white or almost yvhite 
crystalline povvder. Piactically insolublè in vvaten freely 
solúble in alcohol' dissolves in Solutions oỉ alkali 
hydroxides. Protea from líght
USP 36: (Diethylstilbestrol). A vvhite, odourless, aystalỉine 
powder. Practically insoluble in water soluble in alcohol in 
chloroíorm, in ether, in latty oils, and in dilute allcali 
hydroxides. Store in aittight containers. Protea hom light.

D i e t h y l s t i l b e s t r o l  D i p r o p i o n a t e  IBANM , riN N M i 

rDiéthylsrtlbestitil,DÌproprànate'derứetf^ĩstilbestrolĩ.ĩjpth: 
:pionaỉ,'Đietílèsti!bestụil -d|propìbnatoJde;'Dipropiọnạtov!d& 
rdietiléstllbestrolíSỹỊbóẽstrol Dlịsrọprọnáte; AkQTMnctvữibổấc-
ỵpona AnnponMOHaT.",-7‘ . / . 7'.. .
líÕ^a^ethyistilbẹneU^dioldipropiổnate. 
7^24^4=3803.7 .-7.:- 
Ớ S — 13dếO-3 V 
ATC — G03CB02; L02AA0Ỉ

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

http://wwvr
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ATC Vét —  QG03CB02; QL02M0Ỉ. 
UNII — Y98CK3JOOL

Uses and Administratíon
Diethylstílbesưol is a synthetic nonsteroidal oesưogen that 
has been used in the palliatíon of breast and prostate cancer.

Daily oral doses of 10 to 20 mg are occasionally used in 
the palliative treatment oi malignant neoplasms of the 
breast (p. 702.1) in postmenopausal women. The usiial oral 
dose in cardnoma of the prostate (p. 712.3) is 1 to 3rag 
daily; higher doses were lormerly given. Diethylstilbestrol 
has also been used in the treatment ot prostatic carđnoma in 
the form of its diphosphate salts (see Fosfestrol. p. 2279.1).

Diethylstilbestrol has been used as pessaries in the short- 
term management of menopausal atrophic vaginitis.

Adverse Effects and Precautìons
Dose-related advcrse elíects of diethylstilbestrol include 
nausea, íluid retention, and arterial and venous thrombosis, 
and these effects are common at the doses used for palliation 
of cancer. Impotence and gynaecomastia occur in men. and 
vvithdravva! bleeding may occur ìn women, as may 
hypercalcaemia and bone pain in women treated lor breast 
cancer. Diethylstilbestrol should be used with caution in 
those vvith cardiovascular disease or renal or hepatic 
impairmenL. Use of diethylstilbestrol is contra-indicated ií 
pregnancy is suspected.

Adverse eỉỉeas and precautions of oestrogens in general 
(steroidal compounds) are covered under Estradiol, on 
p. 2273.2.

Historìcally, high doses of diethylstilbesưol and related 
substances were used for 'honnonal support' in pregnant 
vvomen to try to prevent miscarríages and pretemt births, 
most commonly in the USA. This practice was later shown 
to be ineỉtective. Adverse elíects on the genito-urinary tract 
of olíspring of these women have been noted. In particular, 
an increased inddence of changes in the cervix and vagina 
indudỉng adenosis and rarely dear-cell adenocardnoma has 
been seen in postpubertal daughters of women who 
received diethylstilbestrol or related substances during 
pregnancy (see below). A possible increased inddence of 
abnormalities of the genital tract and oỉ abnormal 
spermatozoa has been reponed in male oHspring similarly 
exposed (see belovv). The redpients themselves appearto be 
at a small increased risk of breast cancer (see below).

Cardnogenicity. &REAST. No statistically signilicant diíler- 
ence in the inddence of breast cancer was found among a 
group of 693 vvomen given diethylstilbestrol during 
pregnancy 25 years earlier compared with a control group 
of 668 vvho were not.1 This Cnding was. hovvever, a iti- 
dsed2 on the basis that the study lacked the statistical 
power to reject the null hypothesis. In another study5 the 
inddence oí breast cancer in 3033 vvomen who had taken 
diethylstilbestrol in pregnancy during the period 1940 to 
1960 was cotnpared with the inddence in a comparable 
group of unexposed women. This study involved over 
85 000 vvomen-years of foUow-up in each group and it 
was íound that the inddence of breast cancer per 100000 
vvomen-yeais was 134 in the exposed group and 93 in the 
unexposed group (a relative risk of 1.4). The authors con- 
duded that in those women gíven diethylstilbesơol there 
vvas a moderately increased inddence of breast cancer but 
that some unrecognised concomitant oí exposure could 
not be exduded as a possibility for the increase. Although 
this study suggested that the risk increased over time. sub- 
sequent lolloyv-up,* vvhile coníirming a modest increase in 
risk overall, did not coníirm a hlgher riỉk in these vvomen 
as áme went on. Further follow-up and analysis’ of the 
combined data írom these cohort studies1-3-4 conhrmed a 
modest increase in risk of breast cancer assodated vvith 
diethylstilbestrol (relative risk 1.27, 95% conBdence inter- 
val 1.07 to 1.52). Another large population cohort study4 
suggested that the risk of íatal breast cancer might also be 
increased in vvomtn who had been given diethylstilbes- 
trol.

Two cases of breast cancer7 in premenopausai women 
exposed to diethylstílbesưol in utero have raised the 
possibility that the risk of breast cancer may be inaeased in 
these women, in addition to the knovvn genito-urinary risk 
(see belovv under Pregnancy, Elíects on Female OHspring). 
However, a cohort study* involvừig 4536 women exposed in 
utcro íound no increased risk of other cancers overalỉ, and 
did not shovv an increased risk oỉ breast cancer (relatìve rũk 
1.18; 95% conBdence intervals 0.56 to 2.49). A later study’ 
of turther follow-up of this cohort, plus addltional data hom 
another group, íound that although the risk õverall and lor 
younger women was not increased, ừom the age.oí 40 years 
the risk increased to 1.91 (95% coníidence interval 1.09 to 
3.33). The risk appeared to increase hirther with greaterage.

I but the relatívely small number oí cases in women aged 50 
I years and over made this harder to establish.

1. Bibbo M, tí  ai. A twenty-five-year foflow-up study oí women exposed 10 
dlethylsdlbestrol durỉng pregíuncy. N Ettgi J  Mcd 197«; 299: 761-7.

2. Clark LC, Portier KM. Dietbyisrilbestroi and the ỉisk of cancer. N Eng! J 
Mtd 1979; 300: 261-4.

ỉ. Greenberg ER. tí ai. Breast cancer ỉn moiheis gíven diethylsnỉbesơol in 
pregnancy. NEngl J  Mtd 1984; 311: 1393-«.

4. Colton T. tí ai. Breast cancer in mochers presctỉbed diethyỉstỉỉbestrol ỉn 
pregnancy. JAMA 1993; 269: 2096-2100.

5. TJtus-Emstoff L tí  đi. Long-tenn cancer rỉỉk in women gỉven 
đỉechylỉriỉbenroi (DES) dtirtng pregnancy. BrJCarưer200i: 94; 126-33.

6. CaUe EE tí đi. DỉechylstUbestrol and rỉsk oí Eatal breast cancer in a 
prospecnve cohort oỉ us women. Am J Epidtmioi 1996; 144:643-32.

7. Huckeỉl c  tí đỉ. Premenopausaỉ breast cancer aỉier in-utero exposure to 
stilboestrol. Lanctí 1996; 349: 331.

8. Hatch EE, tí ai. Cancer risk in vvomen exposed to dlethyísiỉíbestroỉ ín 
utera. JAMA 1998; 280: 630-4.

9. Palmer JR. tí ai. Prenatal diethyỉsiHbesơol exposure and risk of breast 
cancer. Caneer Bpidtmic! Biomarktn  Prev 2006; 15: 1509-14.

GENtTO-tMNARY VtACT. See be!ow under Pregnancy, Eílects 
on Pemale OUspring.
KDNEY. Renal cardnoma was assodated with the long-term 
use of điethylstilbestrol for prostate cancer in 2 men.1

1. Nissenkom L tí ai. Oestrogen-induced renaỉ carcinoma. Br J Urol 1979; 
51: 6-9.

UVER. Hepatic angiosarcoma developed in a 76-year-old 
man who had received diethylstilbestrol 3mg daily for 12 
years.1 Hepatoma developed in another elderly man vvho 
had received a similar dose for 4.5 years.1 

ỉ. Hoch-Ugea' c  Angiosarcoma ot che líver aụpòated vvárh dlerhyỉsdlbes- 
trol. JAMA 1978; 240: 15Ỉ0-Ỉ1.

1  Brooks JJ. Repatoma associated with diethylstilbesTrol therapy ỉor 
prostate carònoma. J Uroi (Baltimort) 1982; 129: 1044-5.

Effeds on the blood. Adverse haematological eữeas 
reponed with diethylstilbestrol have induded severe 
bone-maưow changes in a 71-year-old man given diethyl- 
stilbestrol in a rpassive dose of 150mg daily ĩor 7 years' 
and fatal imxnune haemolytic anaemia in a 69-year-oId 
man given weekly inhisions of diethylstilbesơol 1 g for 9 
vveeks.2 The latter reacúon was due to an IgG antibody 
spedhc for diethylstilbesơoL

1. Andenon AJL Lynch EC. Myelodyspoietic syndrome ầssodaied with 
dieihyinilbcsưol thcnpy. Arch Inum Mtd 1910; 140: 976-7.

2. Rosenfeld C S.aaL  Diethybtilbesuol-usxúued hemolyiic incmia vvith 
4 posidvc dỉrect ancỉgỉobulỉn lest result. Am J Med 1989; 86: 617-18.

Pregnancy. EFFECĨS ON FEMALE OFFSPRING. The DESAD 
(Diethylstilbesưol and Adenosis) Projea carried out by the 
National Cancer Institute in the USA Ied to several reports 
linking exposure to dlethylstilbestrol in  utero  to adverse 
genital-traa eữects.1'3 It was reported that of neariy 300 
young temales with clear-cell adenocarõnoma of the geni- 
tal tract more than 80% had been exposed in  u tero  to 
diethylstilbestrol-type hormones.1 Paúents had been aged 
7 to 28 years at the time of diagnosũ. Doses and duration 
oi treatment varied vyidely; the assodation exiỉted íor 
both 1.5 mg oí diethylstiibesơol daily throughout 
pregnanqr and variable amountỉ for a week or more dur- 
ing the Brst trimester. Vaginal adenosis, rare in unexposed 
young yyomen, vvas present in about a thữd oi those 
exposed in the lirst 4 months oi pregnancy, and cervical 
eoropion in more than two-thirds. Vaginal epithelial 
changes were most closely assoãated with early exposure 
to diethylstilbestrol, wlth the total dose, and with the 
duration 01 exposure; their incidence decreased with age. 
The risk oí cancer in the lirst 25 years after exposure was 
small.2 Fertility did not appear to be impaired in vvomen 
vvho had been exposed in  utero  to diethylỉtilbestrol but the 
relative rísk oỉ an uníavourable outcome of pregnancy in 
su ch a group was 1.69. However, of the women who 
became pregnant 81% of those exposed to diethylỉtilbes- 
trol and 95% oi control subjects had at least one íull-term 
live birth.1 In a revievv of vaginal adenosis and its assoda- 
tion vvith matemal diethylstilbesưol ingestion during 
pregnancy* it vvas noted that the link between diethylstil- 
bestrol and partícularly the benign changes in the vagina 
and cervix (adenosis) seemed well established. The asso- 
dation betvveen this đrug and the development of genital 
maiignandes was less dear, and the very lovv inddence in 
the prospective studies in the USA supported this concept. 
The problem was rare Ũ1 the UK, but clinidans should be 
aware that it existed. Cases of vaginal adenosis in young 
women should be investigated and screened appropríately, 
and preỉerably reterred to centres where colposcopic 
expeitise vvas available. Treatment of ỉimple vaginal ade- 
nosis should be avoided.

Later reviews,-i have highlighted the laa that adverse 
eSects vvere still emerging in vvomen who had been exposed 
to diethylstilbestrol in  utero  several decades beỉore. The need 
for thorough medỉcaỉ screening ol such vvomen was 
emphasised; genital-ưart examỉnation vvas particularly 
important. It was pointed out* that many women exposed to 
diethylstilbesưol in utero  were in the reproductive stage oi 
their lives and warranted spedal observation since a ! 
diethylstilbestrol-damaged genítal trad posed a potentíal 
problem during pregnancy.5-4 It has also been suggested, for

example. that such yvomen are at increased risk o i 
developing pre-eclarapsia.7'*

There bas been concem about the possibility oí 
transgenerational eữects on the grandchildren oỉ women 
given diethylstỉlbestrol during pregnancy. There has been 
very llttle reported on [em ale oỊỊsprm g o f exposed vrn n en , but 
there were no breast or gynaecological abnormalities lound 
on examination oỉ 28 daughters (over 15 years oỉ age) oỉ 
women vvho had been exposed in  utero  and had in many 
cases cervical and/or vaginal changes characteiỉstic of 
diethylstilbestrol exposure.’  Limited data from a Dutch 
cohort10 oi 16 284 mõthers and 8934 sons suggested that the 
m aìe oỊỊspring o Ị exposed w om en  may in tum be at greatly 
increased risk o i hypospadias, although the absolute risk 
was small. A case-conưol study" also lound an increased 
risk, but oí a much smaller magnitude. and another cohort 
study12 (induding DESAD data) found no support íor a 
greatly increased risk of hypospadỉas. The earUer cohoit 
study that reported the greatly increased risk may have been 
aỉỉeaed by lactors related to infertility, as the study was 
done in a cohort of sublertile women, about half of whom 
had undergone IVF.

Further iníormation on the adverse ettects of diethyl- 
stilbestrol in lemales exposed to the drug in  utero  can be 
obtained ừom the references listed below.IV2ỉ For mention 
of the possible increased risk of breast cancer in these 
women. see Cardnogenidty, above.

1. Proícssional and Public Relaõons Commiuee oí the OESAD 
(Đỉethylstilbestroỉ and Adenosts) Prọịea of the Dlvision of Cancer 
Conưol and RehabiHutìon. Exposure-in utero to dỉethyỉstiibestrol and 
related synthedc hormones: assotíatỉon *vith vagioal and cervical 
cancers and othcr abnomuỉỉưes. JAMA 1976; 236: 1107-9.

2. 0'Bríen PC tí ai. Vaginai epitheUal changes in young women enroRed ỉn 
the National Coopenõve Dỉethyỉstiỉbesưol Adenosís (DE5AỮ) ProjecL 
Obsttí Gyntcol 1979; 53: 300-«.

3. Bames AB, tí ai. Pertỉlỉty and outcome of pregnancy in vvomen exposed 
in utero to dlethylstilbcstrol. N Engl J Med 1980: 302; 609-13.

4. Emens M. Vaginal adenosis and dieihylsúỉboestrol. BrJ Hosp Med 1984; 
31: 42-8.

s. Anonymous. Oiethyỉstỉỉboestrol—eơecis oí exposure in utero. Drug Ther 
Buii 1991:29:49-50.

6. VTưigíield M. The đaughiers of snỉboesirol. BMJ 1991; 302: 1414-15.
7. Miưendorí í t  Wiỉiỉams MA. Stilboestrol expo^ure in utero and rìsk of 

pre-edampsìa. Lanctí 1995; 345: 265-6.
8. Troisí R. tí ứL Preedampsũ risk in women exposed in utero to 

diecbylstỉIbesiroL Obtttí Gyneai 2007; 110: 113-20.
9. Kauỉman RH, Adam E. Pỉndings in íemale offspríng of vromen exposed 

ỉn urero to dỉechylstHbeaưoL Obĩtet Gynecol 2002: 9 9 :197-200.
10. Klip H. etal. Hypospadias in sons of women exposed to dỉethylstỉlbesưol 

in utero: a cohon study. Laneet 2002; 359: 1102-7.
11. Brouvvers MM. tí j/. Hypospadias: a transgenentỉonal effea of 

dieihylstilbesưol? Hum Repnd 2006; 21: 666-9.
12. Paỉmer JR. tí ai. Hypospadỉas in sons of women exposed to 

diethyỉstỉlbenrol in utero. Epìdemioỉogy 2005; 16: 583-6.
13. Herbst AL. tí ai. Prenaul exposure to stỉỉbestrob a prospective 

comparíson oí exposcd ỉemale oỉỉspríng with unexposed Controls. N Engl 
JM td 1975; 292: 334-9.

14. Herbst AL. tí đi. Age-inddence and cỉsk of dỉethylỉtiỉbesooỉ-related dear 
cell adenocardnonu of the vagina and cervíx. Am J Obtíet Gynecoi 1977; 
129:43-50.

ỉ ỉ .  Kauíman RH. tí đi. upper geniul traa  changes assodated with in-uuro 
exposure to diethyỉỉtìỉbescroỉ. Am J Obtítí Gynecoỉ 1977; 129: 5Ỉ-9.

16. Fowler w c  Edelman DA. In utero exposúre to DE5: evaluatỉon and 
íòỉlomip of 199 women. Obstet Gyrteal 1978; 51: 459-63.

17. Andenon B, tí ai. Deveỉopment of DES-assodated dear-cell cardnoma: 
the imporunce oí regular screenỉng. Obsut Gynteoỉ 1979; 53: 293-9.

18. Noiler KL. tí ai. Mituratỉon of vagínaí and cervical epitheỉíum út women 
exposed in utero to dỉethylsúlbesưol (DESAD projea). Am J Obsut 
Gyncal 1983; 146: 279-85

19. Robboy SJ, tí ai. Increased inddence of cervical and vaginal dysplasỉa ỉn 
3980 dỉeihylstíỉbestrol-exposed young women: cxperience oí the 
National CoUaboriiive DtethylstUbestrol Adenosis ProjecL JAMA 1984; 
252: 2979-83

20. Kauỉman RH, ít ai. Upper genỉtaỉ tract changes and Iníerâlicy in 
dkchylstílbestrol-exposed vvomen. Am J Obsttí Gyncal 1986; 154:1312- 
ỉ«

21. Mclnỉck s, tí  aỉ. Rates and risks o( dlethylstíỉbestrol-related dear*cell 
•denocardnotna oí the vagiru and cervix—an updace. N Bttgl J  fdtd 
1987; 316: 514-16.

22. Heỉraerhom TỈM. tí ai. Coiposcopic Bndings and Intraepitheliai 
neopỉasía in đỉethylstilbestroi-expoMd oíỄsprỉng: the Dutch experience. 
Am J Obsia Gyttecôi 1989; 161: 1191-4.

23. Ciustỉ RM. tí ai. Diethylstỉlbestrol revisited: a review oi the long-tenn 
heaỉth eííects. AmI ỉnièm Med 1995; 122: 778-88.

BTECĨS O N  MAIE OFFSPRỈNG. The c ữ c c ts  o f exposuxe to 
diethylstilbestrol in  u tero  have been studied in male o ữ - 
spríng.1'4 Problems in passing urine and abnormalities o i 
the penile urethra were found to be more common in 
young males exposed to diethylsólbestrol in  u tera  than in 
conơols in One study.1 In another,2 genital tract abnonnal- 
ides su ch as epididymal cysts, capsular induration, and 
deíective testídes occurred in 41 oí 163 diethylstilbestrol- 
exposed men compared with 11 o í 168 Controls; sperm 
counts and modlity were also reduced in exposed males. 
In conưast, comparison of 828 men exposed to diethylstìl- 
bestrol in  utero  with 676 unexposed men suggested that, 
overalL diethylstilbestrol exposure did not result in an 
increased risk of genito-urinary abnormalities, iníertility, 
or testicular cancer.3 It was suggested that previously 
reported increased Ễrequendes oi su ch abnonnalideỉ may 
have resulted írom a selection bias and/or from a differ- 
ence in diethylstilbestrol usage. Another study4 in 253 
exposed men iound that although there was an increased 
inddence of congenitai mallormations of the genitalia (Ỉ8  
cases compared yyith 5 of 241 Controls), this was not asso- 
dated with any decrease in lerúlity or impainnent of sex-

All cross»references reíer to entries in Volume A
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ual hinction. An analysis5 oỉ the combined data ừom 4 
cohorts suggested that there was a small increase in the 
risk of inỉeitility (relatíve risk 1.3, 95% conhdence interval 
1.0 to 1.6) in men who "had been exposed to diethylstil- 
bestrol, but that overall thiỉ was not assodated with an 
increased likelihood of never íathering a pregnancy or live 
binh, and dỉd not aữect the number of pregnandes or live 
births. Data hom these 4 cohorts were also analysed* íor 
the development oi cancer. The overall rates oỉ cancer 
were similar to those in unexposed men and to natíonal 
rates. the rate oí testicular cancer was incréased in men 
who had been exposed to diethylstilbestrol in ttíero, but 
this hnding did not reach statistỉcal àgniAcance and was 
limited to only one of the cohorts. Puither follow-up will 
be neẹded as these men approach the age at which most 
cancers are dỉagnosed.

For reíerence to possible efiects on the male grandchildTcn 
0í  women who took dỉethylĩtilbestrol (the oỉbpring of 
women exposed in utero) see Effects on Pemale Oíỉspring,
p. 2268.2.

1. Hesdexsan BE, ữ  a l Urogenỉtaỉ tract abnorxnallties in sons of women 
Dcated wỉtb (ŨethyỉsdlbestroL Ptứừaria 1976; 58: 505-7.

2. Anonymouỉ. otisprtng oỉ women given DES rcmains under stìidy. 
JAMA 1977; 238:932.

3. Leary FJ. ứ tã. Maỉes exposed ỉn utero to diethylstilbesưoL JAMA 1984; 
25% 2984-9.

4. VVĩlcox AJ, tí ềL Pmũỉty In men exposed prenaỉalỉy to dỉethylstilbestroL 
N B ty lJ  Med 1995:33% 1411-16-

5. Perer KM, tí đl. National Caneer ỉnstitute’5 DBS Foĩlow-op Study Group. 
Keprọđuctive outcomes In ữ tauM ĩh  prenaial exposuie to diethyl- 
stSbcRTOỈ. Pertil steríĩ 2005; 84:1*49-56.

6. Sưohsnỉtter w c  tt ai. CancèrTÌsk in men exposed ỉn utero to 
đethyỉstabestroL JN atl Canar lỉủt iọ o u  93: 545-51.

Veterinary use. In the EU, the use oi diethylstilbestrol or 
other stílbenes in veteiinary medidne is banned unless 
prior steps are taken to ensuré the ưeated animal and its 
Products are not available ỉor human or animal consump- 
ĩion.

Pharmacokinetics
Diethylstilbestrol is readily absorbed hom the gastrointest- 
inal tracL Ít is slovvly metaboỉised in the liver and exaeted 
in the urine and ỉaeces, mainly as the glucuronide.

P r e p ạ r o t ì o n s

Propríatory Praporations (details are given in Volume B)
ĩtngle ingredient Preporcrtkxu. Arg.: Gobbibesưol; Novo Fosỉos- 
tilbent; Braz.: Destilbenol; Fr.: Distilbene; Gr.: Distilbene; IrL: 
Boesmdt; Mac.: Dimeprost
Muhi-ngredMnt Prapoi'olions. Oàmr. Fukexin (£õ]7ft). 
Pharmocopoeai PrepQralions
BP 2014: DicthylstilbestiDl Pessaries; Diethylstilbestrol Tablcts; 
USP 36: Diethylstilbestrol Injection; Diethylstilbesữol Tablets.

Drospữenone is a strucmral analogue of spironolactone 
(p. 1499.3); it has the eổects of a progestogen (see 
Progesterone. p. 2300.2) vvith antimineralocorticoid and 
and-androgenic activity. It ís used as the progestogenic 
component oỉ combined oral contracepdves (see p. 2231.3), 
usuaDy in a dose oỉ 3mg daily witb ethinylestrađiol 
30mkrograms, ỉor 21 days oi eadỉ 28-day cycle. A 
combỉnation of drospữenone 3mg with ethinylestradiol 
20 micrograms, given daily for 24 days of each 28-day cyde, 
may also be used for contraception and for the management 
of premenstnial dysphoric disorder (see Premenstrual

Syndrome, below) or moderate acne (p. 1682.2) in women 
who also requừe an oral contraceptive. Drospirenone is aỉso 
used as the progestogenic component oỉ menopausal HRT 
(see beỉow) in ăcondnuous dosage regimen of 0.5 or 2 mg 
daily.
Reviews.

ỉ. Kraaenmacber R. Prosplrenone: pharroacoỉogy and pbannacoldnetics 
<ti a unique progesiogen. Cơntraception 2000; 62:29-38.

2. Sitruk-Ware R. Pbaxmacoỉogy of dỉSerem progestogens: the spedaỉ case 
(ti drosptrenone. Cfímacttric2Q05ĩ 8 (suppl 3): 4-12. ■

3. OeDcers WH. Drospỉrenone ỉn òombination wỉth esưogens: ỉor 
contaceptiao and honnone ĩepỉacemem therapy. ơimaaerie 2005; 8 
(suppl 3); 19-27.

*4. Fenton c  đ aL Dnttpừcnonc7ethinylestradlol 3mg/2Ó p ị  {24/4 day 
regbnen): a revfew (ti ỉts ụse ỉn coDcãcepdon. premensựual dysphorỉc 
dỉsorder and moderate aaie vuỉgarỉs. D ntp  2007; 67:1749-65.

5. Bloer J, Paolettỉ AM. Added bCTefits and user satis&ction wỉth a low- 
dose ocaỉ coacraceptive oontaỉnỉng drospiienone: resuỉts (ti three 
muỉticentre triaỉs. Qin Drug ỉnrnÚỊ 2009; 29: 73-8.

ControcepHon. References.
1. Huber J, tí a i EỈHcacy and tolòabiỉỉty oỉ a monophasỉc oraỉ 

contraceptive contalnỉng ethinyỉestradỉol and drospirenone. Eur J 
Qmtraapt Reproắ Health Cart 2000; 5: 25-34.

2. Poidan JM, etaLA  coraparative inyestigatiOQ of conưaceptỉve relỉabtiỉty. 
cyde contxol and toỉãance oỉ two monophasỉc oraỉ conưaceptivẽs 
cõntaỉning dther drosplrenone or desogesưeL Bur J  Contracept Reprod 
Health càn  2000; 5:124-34. Coxrection. ĩbiầ. 2001; & 63.

3. Parsey KS, Pong A. An open-labeL muhicenter study to evaỉuate 
Yasmin. a ỉow*dose combinatỉon oral contracepúve comaỉnỉng 
drospỉienone. a new progestogen. Cữtứraceptìen 2000; 61:105-11.

4. Oelkers w, a  a i Eỉỉeá oỉ an oral contraceptỉve containỉng drospừenone 
on the renỉn^angỉoiensỉn^aỉdosterone System ỉn hẽaỉthy íemale 
voỉunieers. Gyaeeoỉ Enẩoaùuỉ 2000; 14:204-13.

5. Bacbmann G.t ía i. EÍScacy and saỉety of a low-dose 24-day combined 
oral corưracepứve containỉng 20 mỉcrogramỉ ethinyỉestradiõỉ and 3 mg 
drospỉxenonc Cơntraeeptùm 2004; 70:191-8.

6. Gniber DM. rta ỉ.A  comparỉson of the cyde conưol saíety, and efficacy 
proũle of a 21-đay regùnen of ethỉnyỉestrađol 20 » g and drospirenone 
3mg wỉth a 21-day regỉmen of ethỉnyỉestradỉol 20 » g and desogesnel 
150 n g. Tnat EnẩoơinoỊ 2006; 5: 115-21.

7. Qbula ĩ>, tí aL Eữĩcacy and saíecy of a ỉow-dose 2ỉ-day combined oral 
contraceptíve contaỉnỉng ethiiiylestradioỉ 20 u g and drospỉrenone 3mg. 
Cỉin Drug brvestìậ 2006; 26: 143-50.

Menopausal disorders. Drospirenone is used as the pro- 
gestogenic component of menopausal HRT1*4 (p. 2244.2). 
The antìmineralocorticoid effect oi drospirenone has also 
been investigated and ỉound to lovver blood pressuie in 
postmenopausal women with treated and unưeated 
hypertension.5

I. SchOnnann R, tíữL  HsnaiSoỉ and drospỉrenone ỉordimacteticsymptoiss 
ỉn postmenopausa! women: a double-blind, randomỉxedl plãcebo- 
controDed stũdy (ti the saĩecy and eữỉcacy of three dose rêgỉroens. 
ơimaữeric 2004; T. 189-96.

X VVhhebead M. Bonsone repỉacement therapy with esưadkti and 
drospirenone an overvicw oỉ the dỉnicaỉ da ta. J Br Menopause Sae 2006; 
12 (suppl 1): 4-7.

3. Archer DF. tíaL  Long-term saíery of điospirenane-estradioỉ ỉorhonnone
therapy; a randontixedL doubỉe-blind, multícenter triaỉ. Menơpause 2005; 
1X716-27. ___

4. Anonymous. Drospirenone in HRT? Dtuị Ther Buũ 2009; 47: 41-4.
s. Malỉareddy M. et ttt. Drospirenonẽ, a new progestogen, lor 

postmenopausal women wỉth bypertensỉon. Drup AgittỊ 2007; 24: 
453-66.

Effects on the cardiovascular System. As with combined 
oral contraceptives containing other progestogens, tbere 
are reports1"4 oí thrombotic and ischaemic events in 
patienú taking a preparation oỉ ethinylestradiol and dros- 
pirenone. The extern of risk assodated vrith hormonal 
contraceptives that contain drospirenone is mentioned 
under Venous Thromboembolism, p. 2238.1.

1. Vayi  A. «  aL T nuient ischaemic anack assodaud mih the new 
contraceptive Yastnbl. Thromb Ra 2003; 112: 121.

2. van Grootheest K. VrieUng T. ThromboeniboUsn asodated with the 
new contraceptlve Yasmỉn. BMJ 2003: 326: 257.

3. Ortí ữ .a o L  Acute myocaidial islaialcn assodated wiih Yaanln otal 
contraceptlve. CUn Appl T hm ứ  Hmoa 2007; 13: 336-7.

4. Glrolaml A,.fí ai. Retínal Central artery ocduskm in a young woman atier 
to i dayi of a đnsplTenone-coDtainlng otal conoãcqpive (Yasmln). 
Thnmb Ratmm  2007; 98:473-4.

Porphyrio. The Drug Database íor Acute Porphyria, com- 
piled by the Nomegian Porphyria Centre (NAPOS) and 
the Porphyria c  en tre Svveden, dassiBes drospừenone in 
combinẽd hormonal contraceptives as porphyiỉnogenic it 
should be presaỉbed only ỉor compeDing rèasons and pre- 
cautions should be taken ỉn aH patíents.1

Ị. th e  Drog Database for Acute Porphyiia. Available ac ìm p:lhm m . 
dniga-parphyiia.org (aaesed  04/10/11)

Renal impairment. us lỉcensed product iníonnation for 
preparatìons containing drospirenone contra-indicates its 
use in renal impalnnem, and in the UK it is 
contra-indicated in severe impairment. A study1 oỉ 
women with renal impahment tbat was mild (creatinỉne 
dearance 50 to 80mL/minute) or moderate (30 to 50 mL/ 
min) íound a trend tovvard increasing drospirenone expo- 
sure with decreasing creatỉnine dearance. Serum-potas- 
sium concentratíons were not signihcantly altered by dros- 
pirenone, despite the concomitant use of other đrugs that 
can also potentỉally increase potassiutn concentrations 
indudỉng beta blockers and ACE inhíbitors.

1. Schũnnann B, tí aL EBect oi drospỉrenone on serum pousshun and 
drospỉrenooe phatmacoldnetio in women wỉth nonnaỉ or tanpaired 
renal ĩunction. J ơỉn Phttm aoỊ 2006; 46: 867-75.

Intervctions
As íorprogestogens in general (see Progesterone, p. 2302.2). 
See also under Honnonal Contraceptives, p. 2242.3, and 
Hormone Replacement' Therapy, p. 2251.1. Because 
drospirenone has antũmneralocortícoid activity, it may 
potentially exacerbate the ehects oỉ drugs that can increase 
serum-potasãum, su ch as ACE inhibitors, angỉotensin n 
receptor antagonists, aldosterone antagonists, potasãum- 
sparing diuretics, orNSAIDs. Drospirenone may also reduce 
blood pressure, su ch that antíhypertensive treatment may 
require adjusnnent-

Dhiretks. The pharmacokinetỉcs of hydrochloTothiaãde 
were not aữected by the addition of drospnenone and 
estradiol in a placebo-controHed study of 36 hypertensive 
postmenopausãl vvomen.1 However, those given the com- 
bỉnation in this study developed Itmer bloõĩd pressure and 
higher serum-potassium concentrations, nvhich was attrib- 
uted to the antímineralocorticoid eữect oí drosplrenone.2 
Nontheless, there were no cases oỉ hyperkalaemia. It has 
been suggested that these potential antihypertensive and 
potassium-sparing eSects mỉght be benehdal in women 
requiring treatment ỉor both menopausal symptoms and 
hypertension (see also Menopausal Disorders, above).

1. Karara AH. a  aL PbarmacoUnetio and pha rmacodynamla ol 
droipỉrmonc-esưadỉol combinatỉon hormone therapy prođucl coadmi- 
nhtered wilh hydnxhlcirochiaúde in hypertemive pomnenopausal 
Momen. 1 Oái phem ual 2007; 47: 1292-1302.

2. Pretton RA, a al- Bandomiaed. placđx>-controDed trial ơf the eSects of 
drospirenone-estradỉal on blood pressure and poussỉum balance in 
hypertenslve postmeTMipausal women receiving hydncMnrathiaride. 
M atapttat 2007:14: 408-14.

NSAIDs. Drospirenone has the potential to exacerbate the 
eỉlects of other drugs. such as NSAIDs, that can increase 
serum potassium. Licensed prođuct inỉormation suggests 
that a dinical effect is unỉikdy ỉn practice, although the 
use of several su ch drugs together or the presence of renal 
impairmem may increase the risk. In a small study1 of 
healthy postmenopausal vvomen. there was no evidence 
that potassium concentrations were any higher vvhen indo- 
metaàn was used with a combinaúon oí drospirenone plus 
estradiol compared with indometadn alone.

1. SchOtt B, a  aL Coadndnistntlon <đ estradlol/draspừrnone and
indometbacin does noi ause  hyperkalemia ia healthy posnnenopausal 
woracn: ạ nndoraittd open-lãbd crossovcr smđy. j  ơht Phãrmaeol 
2007;47:774-81.

Pharmacokinetícs
AíteT oral doses, drospirenone is Tapidly absorbed with a 
bioavaiỉability of about 76%. It is about 97% bound to 
plasma proteins, though it does not bind to sex honnone 
binding globulin or corticosteroid binding globulin. It iỉ 
extenãveỉy metabolised with a tenninal haU-liíe of about 30 
to 40 houn. The metabolites are excreted in the urine and 
faeces.

Preparotíons
Propríetary PiQporalions (details are given in Volume B) 
Sngle-ingrediaot Preparotions. Arg.: Diva TotaL
MuhHngrađent Prtpartrtiom. Arg.: Angeliq; Damsel; Damselỉa; 
Diva; Divlna; Eos; Equưem; Gadoíem; Isis Fe; Isis; Jade; Kala; 
Kin Kirum; Kirumelle; Maxúna MD 24; Maxima; Umma; Yas- 
min; Yasmindle: YAZ: AustraL: Angeliq; Yasmin; YAZ; Austria: 
Aliane; Angellq; Yasmin; Yasminelle; YAZ; Yỉrala; Bdg.-. Angel-

D r o s p i r e n o n e  (BAN, U SAN, riN N i 

Mhỳdrộspir^rie; Dròspirenon; Drospirenona; Drospiré- 
;norịặ. oịròspìreno.ní; Drospirenònum; SH-470; ZK-30595;

^ 6 ạ7 ậ Ì,Ị^% S 4 'p ự ,1 3 S rÌ4 5 ,-íS S ,l6 S ,1 7 S )-1 ,3 / .4<6i6a.7,Ố ,9,lỌ , 
.Ì^ ĨÌK W 5ỊĨ5a ,1^H ẹxadecahydro-l 0,13-dirnethylspiro- 
tl2f^K^jọpropa[6,7-:Ì 5,16]cycíopenta[fl]phenanthrene- 
Ĩ7^'^ran>3^(2H )vdione.
C24H aoO í=366Ì 
CAS — 67392-87-4.
ÙNB — N295J34A25.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Drospirenone). A white or almost vvhite 
powder. Practically insoluble in vvaten sparingỊy soluble in 
alcohoh soluble in methyl alcohol; íreely soluble in 
didiỉoromethape.
USP 36: (Drospirenone). A vvhite to ofl-white povvder. 
Practically insoluble in vvater and in hexane; spaiingly 
soluble in alcohol and in ethyl acetate; soluble in methyl 
alcohol and in acetone; ừeely soluble ìn dichloromethane. 
Store in airtight containers at a temperature of 20 degrees to 
25 degrees, excursions permitted bemecn 15 degrees and 
30 degrees.

Uses and Adminisừation

Premenstrud syndrome. The use oí drospirenone with 
ethinylestradiol has been studied in the management oỉ 
premenstrual syndrome (p. 2272.3). A systematic revievv1 
of 5 studies tound some evidence that the combination 
may be useíul in the treatment of premenstrual dysphoric 
disorder. However, it was unknovvn vvhether the efiect 
lasted beyond 3 cydes oỉ ưeatment, vvhether the combina- 
tion was eSective for less severe symptoms, or vvhether 
combinations usũig drospữenone were any better than 

I combined contraceptives containing other progestogens.
ỉ 1. Lopex LM. tí al. OraJ comracepdvcs conuỉoing drospirenone íor 
I prêmenstnul syndrome. AvaỉUbỉe in The Cochrane Database oi 

Sysicmadc Rrviews; ỉssuc 2. Chichcster. John WUey; 2009 (acccsseti 
16/11/09).

Adverse Effects and Precautions
As ío r  p ro g e s to g e n s  in  g e n e ra l  (see P ro g e s te ro n e , p . 2 3 0 1 .2  
and p. 2301.3). See also under Hormonal Contraceptives, 
p. 2233.3 and p. 2240.3. Drospirenone has anúmineralo- 
corticoid activity and thereíore should not be used in 
patients at lisk of hyperkalaemia, such as those with renal or 
hepatìc impairment or adrenal insufftciency.
Revievvs.

1. Hdnemann LAJ. Dinger J. Saíety of a new oral comraceptive conuinừig 
drosplrenonc. Dtuị sáftíy 2004: 27: 1001-18.

2. Sỉmondnỉ T. Genazzani AR. A irvỉew oí tiie cardỉovascular and brcast 
acúons of drospirenone in predinỉcaỉ studics. ơimaeterk 2010; 13: 22-
33.

The Symbol t  denotes a preparation no longer actively marketed
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iq; Rimendia; Yasmin; Yasminelle; YAZ; Braz.: Angeliq; Elani; 
Yasmin; YAZ; CatuuL: Angeỉiq; Yasmin; YA2; Chãa. Altesse; 
Ạngeliq: Clinomat: Dahlia; Femelle; Femiplus; Miaíenv Vexa; 
Yasmin; YAZ; China: Angeliq {£-$■&); Yasmin ({£&9J); Cz.: 
Angeliq; Belanette; Belusha; Dayleae; Drosetil: Eloine; Jangee; 
Kứga; Maitalon; Soỉtinelle; Sylviane; Yadine; Yasminelle; YAZ; 
Denm.: Angemin; Dretine; Eloine; Rnminette; Movinella; 
Paỉandra; Rubira; Yasmia' Yasminelle; YAZ' Fiw.: Angeliq; 
Iinatera; Lioíora; Palandra; Steíaminelle; Tasminetta; Yasmin; 
Yasminelle; YA2; Fr.: Angeliq; Belanette: Coovuíine; Drospibel; 
Jasmine; Jasminelle; -lasminellecominu; Rimendia; YAZ; Ger.: 
Aida; Angeliq; Petibelle; Yasmin: Yasminelle; YA2; Gr.: Angeliq; 
Lioíora; Yasmin; Yasminelle; YAZ; Hong Kong-. Angeliq; Yas- 
min; YAZ; Hung.-. Angeliq; Jangee; Symida; Volina; Yadine; 
Yasminelle; Indùr. Crisanta: Dronis; Indon.: Angeliq; Yasmin; 
YAZ; Iri: Ailureneị; Angeliq; Drerine; Dretinelle; Enador Lio- 
fora; Palandra; Yasmin; Yasminelle; YAZ: Israel: Angeliq; Yas- 
mln; YasminellcỶ; YAZ; ItaL: Angeliq; Credigyne; Credỉgynene; 
Midiana; Yarina; Yasmin; Yasminelle: YAi Malaysia: Angeliq; 
Yasmin; YAZ; Mac.-. Angeliq; Radiance; Yasmin; Neth.: Allur- 
enet; Angđiq; Armairok; Axmunia; Belanette; Uoíora; Palan- 
dra; Rosal; Valldara; VoUna; Yasmin; Yasminelle; YAZ; Yirat; 
YvìduaUy; Nortv.: Finmínette: Rubira; Yasmin; Yasminelle; 
YAZ; NZ: Yasmin; YAZ; Philipp.: Angeliq; Yasmin; YAi PoL: 
Aliane; Angeliq; Asubtđa; Dronin; Linatera: Midiana; Naraya; 
Yasmin; Yasminelle; YAZ; Port.: Aliane; Allurene: Angeliq; Peti- 
belle; Yasrnin; Yasminelle; YAZ; Rus.: Angeliq (AhxoihicI; Yari- 
na (RpHHa); YAZ (fl*ec); S.Afr.: Angeliq; Yasmin; YAZ: singa
pore. Yasmin; YAZ; Spain: Angeliq; An tin; Antinelle; Aranka; 
Arankelle; Daylctte: Drelle; Dretine; Dreưnelle; Drosíane Dia- 
rio; Drosianelle; Drospil; Drosure; Drosurelle: Eloine; Liolora; 
Yasmin; Yasmineile; YAZ; Yừa; Swed.: Angemin; Eloine; Lio- 
fora; Yasmin; Yasmindle; YAZ; S\vitz.: Angdiq; Eloine; Yasmin; 
Yasmindlc; YAZ; Thai.: Angeliq; Mdodia; Yasmin; YAZ; Turk.: 
Angeliq; Yasmin: Yaz£ ƯKx Angeliq; Yasmin; YAZ; ukr.: Angel- 
iq (AiĐKenHK); Darilia (JIapiuDui); Midiana (MmraHa); Yarina 
(Xpnna); USA: Angdiq; Beyaz; Gianvi; Loryna; Ocella: Saíyral; 
Syeda; Vestura; Yasmin; YAZ; Zarah; Venez.: Yasmin.

Pharniacopoeial Preparations
USP 36: Droĩpìrenone and Ethinyl Estradiol Tabletỉ.

Drostanolone Propionate IBANM, HNNMI ®
Compound 32379; Dromostanolone Propionate (USAN); 
Drostanolone, propionate de; Drostandoni Propionas; 2a- 
Methyldihydrotestosterone Propionate; NSC-12198; Propio- 
nato de drostanolona; /IpocraHonoHa riponMOHaT. . 
17|3-Hydroxy-2a-methyt-5a-androstan-3-one propionate. 
Ca H *0 3=360.5
CA5 —  58-19-5 (drostanolone); 521-12-0 (drostanolone 
propionate).
UNII — X20UZ57G4O.

ProẾ'/e
Drostanolone propionate has anabolic and androgenic 
propertics (see Tcstosterone, p. 2305.1) and has been useđ 
in the treatment of advanced malignant neoplasms oi the 
bteast in postmenopausal vvomen. It has been subịect to 
abuse in sport.

Dydrogesterone IBAN, USAN, riNNi 
6-Dehydro-9ịỉ, 1 ồa-progesterone; 6-Dehydro-cefro-pro- 
gesteròne; Oidrogesteroa Didrogesterona; Oydrogesteron; 
Dydrogestérone; Dydrogesteronĩ; Dydrogesteronum; Iso- 
pregnenone; NSC-92336; flMflporecrepOH.
9(3,10a-Pregna-4^-diene-3,20-dione.
O21 H2a02=3
C4S —  152-62-5.
ATC — G03DB0I.
ATC Vet — QC03DB01. ■ ■
um  — 90I02KLE8K

Pharmacopoeias. In Eur. (see p. vit), Jpn, and us.
Ph. Eur. 8: (Dydrogesterone). A vvhite or almost vvhite 
crystalline povvder. Practìcally insoluble in waten sparingly 
soluble in alcohol; soluble in acetone.
USP 36: (Dydrogesterone). A white to pale yellow 
crystalỉine povvder. Practically insoluble in waten soluble 1 
in 40 of alcohol, 1 in 2 of chloroíorm, and 1 in 200 of ether.

Uses and Administratíon
Dydrogesterone is a progestogen structurally related to 
progesterone (p. 2300.2). It does not have oesttogenic or 
androgenic properties.

Dydrogesterone has been given orally in the ưeatment oỉ 
menstmal disorders such as menorrhagia (p. 2300.3), 
usualỉy in a dose oi lOmg twice daily in a cydicaỉ regimen, 
and for the treatment oí endometriosis (p. 2264.1) in a dose 
of 10 mg two or three túnes daily qtdically or continuously. 
It has also been given cyclically in doses of 10 mg once or 
twice daily, or conúnuously in doses of 5mg daily, for

endometrial protection during menopausal HRT 
<p. 2244.2).

In threatened miscarriage suggested doses have been 
40 mg initíally folIowed by lOmg or more every 8 houis, 
continaed for a vveek aíter ĩymptoms cease then gradually 
reduced unless symptoms return. In recurrent miscarriage 
suggested doses have been 10 mg twice daily given cydically 
until concepdon then continuously untíi week 20 of 
pregnancy, the dose may then bẽ gradually reduced. 
However, such use is not tecommended unless there is 
proven progesterone dehdency. Cydícal dydrogesterone 
has also been used in iníertility (p. 2253.1) ỉn doses of 10 mg 
tvvice daily.

Adverse Effeds and Precautìons
As for progestogens in general (see Progesterone, p. 2301.2 
and p. 2301.3). See ălso under Hotmone Repiacement 
Therâpy, p. 2246.3 and p. 2250.1.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Svveden, dassiRes dydrogesterone as 
porphyrinogenic it should be prescribed only for compei- 
ling reasons and precautions should be taken in all 
patients.1

I. The Drug Databjse for Acute Porphyria. Avaiỉabte at: http://www. 
dnjgs-porphyrid.org (accessed 04/10/11)

Pregnancy. Anomalies (non-virilising) of the genito- 
urinary traa vvere lound in a 4-month-old baby whose 
mother had taken dydrogesterone 20 mg daily trom the 
eighth to twentieih week of pregnancy and 10 mg daily 
from then unól term.1 She had also been gíven hydroxy- 
progesterone caproate 250 mg by intramuscular injection 
weekly from the eighth to the nventieth week.

1. Roberu IF. Wcst RJ. Teratogenesis and matenul progcsterone. Larni 
1977: U: 9*2.

Interadions
As íorprogestogens in general (see Progesterone, p. 2302.2).

P r e p a r a t i o n s

Proprietarỵ Prcparations (details are given in Volume B)

Sinqla-ingredient Preparatíons. AustraL: Duphastont; Austria: 
Duphaston; Belg.: Duphaston; Braz.: Duphaston; Chile:
Duphaston: Chiũa: Duphaston (ÍẺI?ÌÍ); Cz.: Duphaston; Fùí.: 
Terolut; Fr.: Duphaston; Ger.: Duphaston; Gr.: Dupbaston; 
Medichrol; Hang Kong: Duphaston; Hung.: Dupbaston; India: 
Duphaston: índoH.: Duphaston; IrL: Duphastoa- Israel:
Duphaston; Ital.: Dutaston; Maỉaysia: Duphaston; Mex.: 
Duphaston; Neth.: Duphaston; N ỉ:  Duphastont; Phũipp.: 
Ouphaston; PoL: Duphaston; Port: Duphaston; Rus.:
Duphaston (HioộỉcroH); SẠfr.: Duphastoa' Singapore:
Duphaston; Sweí: Duphastont; Switz.: Duphastoa; Thai.: 
Duphastoa Turk.: Duphaỉton; ukr.: Duphaston (ữyậacĩOH); 
Vene2.: Duphaston.

AAubi-ingredìent Preparations. AustraL: Femostom Austrũr. 
Femoston Conú; Femoston: Belg.: Pemoston Conti; Femoston; 
Braỉ.: Femoston Conti; Femoston; Chữa. Femoston ComL' 
Femoston; China: Pemoston c t :  Femoston Contù
Femoston Mini; Femoston; Fin.: Femoston Conti; Femoston; 
Fr.: Climaston; Climaston; Ger.: Femoston Contt' Femostoa* 
Gr.: Pemaston; Hong Kong-. Femoston Condt; Pemoston: 
Hung.: Femoston; Indon.: Pemostoa’ / li: Femoston Contú
Femoston; Femurest-Conti: ItaL: Femoston Contì; Fcmoston; 
Malaysia: Femoston Conti; Femoston; Mac.: Luulmin: Neth.: 
Clímaston Contứiu: Pemoỉton Continu; Femoston; Femphascyl 
Continu; Femphascyl; NZ: Femoston: phữipp.: Femostonf; 
PoL: Pemoston Contí; Femoston Mini: Femoỉton: PorL: Pemos- 
ton 1/5: Femoston; Rus.: Femoston (<PexocTOH); Peraoston 1/5 
(<t>euocTOH 1/5); S.Afr.: Femoston Contí; Femoston: Singapore. 
Femoston Conti; Femoston; Swừz.: Femoston Contú Pemoston; 
Thai.: Femoston 1/10; pemostoa Conti; Turk.: Feznóỉtoa' UK: 
Fenupakf; Pemoston Conú; Femoston; Ukr.: Femoston 
(4>eMOCTOH); Venez.: Femoston Conti; Femoston.
Phannocopoeial PreporaHom
BP 2014: Dydrogesterone Tablets;
USP 36: Dydrogẽsterone Tablets.

Ekometríne
Elcometrina; 16-Methylene-17-aloha-acetoxy-l 9 Norproges- 
terone; ST-1435.
C23H30O.=3705
CAS — 7759-35-5.

NƠ TE. The name Nestorone has been used as a trade mark for 
elcometrine.

Prọfi/ẹ
Elcometrine is a synthetíc progestogen that is being 
developed for use in contiaceptíon and menopausal HRT, 
and in the management oí endometriosis.

Reíerences.
1. Ylỉnen K. t t  aL Subdemul progestín ỉmpỉtnt (Nescorone) ỉn the 

treatment of endometríosis: diidcaí response to varỉous doses. AOũ ơbsttt 
Gynooỉ Scand 2003: <2:167-72.

2. Sỉtrak*Ware R. t t t ì ỉ .  Nescorooe: dinỉcal áppỉicutons tor ctmtrsceptìon 
and HRT. Stervũb 2003; 68: 907-13.

3. Sivỉn I, t í  aL Two-year períoimance of a Nestorone-releasiiig 
contracepdve impỉant: a three*center study ơf 300 mxnen. Cmtneeptíon 
2004: 69: 137-44.

4. stvỉn t  a  a t Contraceptíve vagỉnaỉ rings rdeasỉíig Nestomac and 
ethinyiestradỉỡL a l-year dose<finding triaỉ. Contraaptùm 2005; 71:122- 
9.

5. Fraser IS, et aL Serura Nestorone and ethinyỉ estradỉoỉ ĩeveỉSa and 
ovnlatỉon ỉnhibition ỉn women us&Dg three diỉíerent dosage 
combỉnations of a Nestorone progẽstogen-ethinyỉ estradiol 
amtracqstỉve vagỉnaỉ ĩỉng OĐ a bỉeeding^signaỉed regỉmen. Cottínueptùm 
2005; 72; 40-5.

6. Weỉsberg E  et ai. Cỉlnical performance and menstrual bleeding pattenu 
wfth three dosage combìnatỉons of a Nestorone progestogen/eứiỉnyỉ 
estrađỉoỉ conưaceptive va^nal rỉng used on a bleeding-sỉgnaled 
regỉmen. Cữttíractptíơn 2005: 72:46-52.

7. Croxatto HB. tí ai. Peasỉbiiỉty nudy oỉ Nestorone-ethinylestradial 
vagỉnaỉ contraceptive rỉng for emergency contraception. Contraaptíon 
2006; 73: 46-52.

8. Mahabadi V, tí  ai. Cotnbined oansdermaỉ testosterone gel and the 
progestin nestorone suppresses serum gonadotropỉns ỉn men. J Clờt 
Endoơinol Metab 2009; 94:2313-20.

Epimestrol IBAN, USAN, rlNNI

Épimestrol; Epimesữoli; Epimestrolum; NSC-55975; Org-817-ẩ
3nnMeạpon.
3-Methoxyestra-13,5(10)-triene-16a, 17a-díol.
C l9HaA=302.4 
CAS — 7004-98-0.
ATC — G03GB03.
ATC Vet —  QG03GB03.
UNII — 7IVE3SDZ38.

Pro/í/ẹ
Epimesưol is the 3-methyl ether of the naturally occuning 
honnone 17-epioestriol. It has been used in the treatment of 
female iníertility due to anovulation and amenorrhoea.

P r e p a r a t i o n s

Proprietary Preparalionỉ (details are given in Volume B) 
Single-ingredient Preporoỉions. Gr.: Stimovul.

Equilin
Equilina.
3-Hydroxyestra-1,3^(10),7-tetraen-17-one.
C i* H aP ỉ= 268.4 
CAS — 474-86-1 
UNII — 08O86EXŨ14.

Pharmacopoeias. In us.
USP 36: (Equilin). Store in airtight containers. Protect from 
light.

Pro/Ị/e
Equilin is a na tu rai oestrogenic honnone íound in horses. 
Sodium equilin sulíate is one of the components of both 
conjugated oesưogens (p. 2260.1) and esteriẼed oesttogens 
(seẽ bẽlow) used ĩor menopausaỉ HRT.

Esterífied Oestrogens
Esterided Estrogens; Estrógenos esteriíicados; SaporeHbi 
3ĩepn<ị)MUMp0BaHHbie. - - ' .

Pharmacopoeias. In us.
USP 36: (Esteriũed Estrogens). A mixture of the sodium 
salts oi the sulíate esters of the oestrogenic substances, 
mainly estrone. It contains 75 to 85% of sodium estrone 
sullate and 6 to 15% of sodium equilin sullate. in such a 
proportion that the total of these two components is not less 
than 90%, oi the labelled amount of esterihed oestrogens. A 
white or buỉf-coloured amorphous powden odouriess OI 
having a slight charaaeristic odour. Store in airtight 
containers.

P/ToA/e
EsteriĐed oestrogens have actions and uses similar to those 
descrìbed for estradiol (see p. 2271.1). They are usedfor the 
same purposes (mainly menopausal HRT), and in a súnilai 
oral dosage, as conjugated oestrogens (see p. 2260.2), 
although higher cyclical doses ol 2.5 to 7.5 mg daily are snli 
licensed for use in ỉemale hypogonadỉsm.

P r e p a r a t ì o n s

Propriekiry PreparaKons (details are given in Volume B)
Sâigle-ingredienl Pnparalìons. Arg.: Menest; Canad.: Estragytt 
Chữa. Femibelt; USA: Eỉtratab; Menest

All cross-reíerences reíer to entries in Volume A
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MutaKngredienl Preparations. Chile: Delitan; Feminova-Tf; 
USA: Covaryx; Estratestt; Syntest

Phisunocopoeiol Praparations
ĐSP 36: Esteriỉied Estrogens Tablèts.

NOTB. In Martbidale the tenn  oestradiol 1S used íor the 
endogenous substance.
Pharmacopoeias. In Chín, and us.
Eưr. (see p. vũ) indudes the hemihydxate.
Ph. Eur.- 8: (Estradiol Hemihydrate). A white or almost 
white crystalline powder or cplourless aystals. Practically 
insolublẽ in vvater; sparinglỹsoluble in alcohol; soluble in 
acetone; slightly solũble in dichlòromethane.
ỤSP 36: (Estiadiol). White:-or, creamy-white, odourless, 
hygroscopic small óystãls ór aystalline powder. Practically 
insóluble in water; rôluble lin 2 8  oỉ aicohol, 1 in 435 of 
chloroỉorm, and 1 in 150 oíether, soluble in acetone, in 
dioxan. and in soludọns oí fixed alkali hydroxides; sparingly 
soluble in vegetable òils. Store in aữtight containérs at a 
tempeiaturé õí 25 degrees, ẹxcursions permined betvveen 
15 degrees and 30 degrees. Protect from light.

E s tra d io l A ce ta te  /BANH ỤSAN, riNNMi
Ace^ầÌềrẩíadl(^jị3Ai.ầstrạdiọỊ(ỉ^:ộáte-clíBtràdióủ-- 
acetăt^Èkrađíđl* wẽtằs; Oestradibh Acetate; 5crpaflMọna 
A Ú é t a r ^ ” ^  :  "
âj^Tằ,5(ĨQ):tfiène-33fe<iiôl3:acetate..

CAS-^ 4245-ih-~ J '  _ .
'AỊỌ^anCAÒl ,  ,
A7Ụ V&~,QG03CẠQí ,
UNUrr 5^7F5H93R, - „ ' - , „

E s tra d io l B e n x o a te  IBANM, riNNỊ _____

yòe^re:̂ leỹióbenzoa^ Istradòtr Ben20TO .:dVỀs^ id l,: 
t)eiT2q^ậ'dẽ;: B^iò1tónsdat; Btr^íoỊben2aạat; £strádioỊ;' 
ben2oã^Ểstf̂ ÌtìfiĐenifflầ5"EsÌ̂ ÌbiÌben(tsoáatti:Estfadioltố'" 
berưoatãsrístradlorừi-benToesan; NSC-9566;- Oestradlol' 
Benioate; ìSsDầdiõl Setoat; ồsztradioft>enzoát; 3crpaflMO- 
nả.&HÌbai'5 * _ <
Esữ^^oo^tỉienèa^ip-dioí^berábatc r:- “ -:u

J
( ^ b - s ị â  J ' ■ ’
ATC —  G03CẠÕ3-
ATC Vet —  QG03CA03. ; . .. "..........
UNII -r~.. 1S4CJB5ZGN- ... .. .

Pharmacopoekn. In Chin., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Estradiol Benzoate). An ahnost white crystalline 
powder or colourless crystals. It exhibits polymorphism. 
Practicaily insoluble in vvaten spaiingly soluble in acetone; 
Ireely soluble in dichloroinethane; slightly soluble in methyl 
alcohoL
USP 36: (Estradiol Benxoate). A white to off-white, 
crystalline povvder. Insoluble in water; soluble in alcohol 
and in acetone; slightly soluble in ether. Store in airtight 
containeis. Protect trom light.

E s tra d io l C ip io n a te  /BANH riNNMỊ

USP 36: (Bstradiol Cypionate). A white to piactically white 
crystalline powder, odourless or has a slight odour. 
Insoluble in vvatei; soluble 1 in 40 of alcohol, 1 in 7 oỉ 
chloroỉoim, and 1 in 2800 of ether soluble in acetone and 
in dỉoxan; spaiingly soluble in vegetable oils. Store ỉn 
airdght contáinersr Protect bom Ught.

E s tra d io í D ip ro p io n a te  /BANH rìNNMi
CÍA :»! !ro*.ÃI_Q\A. .V JTUpni rrresr g u ĩiR g n ĩ ^ t t ia1
^ibyároxỹoèstn^ấEHDrdpronate^DiprQDÌonatgdẽestradial^ 
.^ ^ r^ ^ /l^ râ ĩe H ^ E ẵ ra d ịo l^ d ỉ^ B lP Ìẽ tS íiiÌ^  
rBtrkỉlõlfDlj?ropÌonas; Đestrấdiol btprópíonate;:3<npaflWẠaỉ 
^ ^ ÍỊg ọ r tM Õ b a T ri^ iT t '-  ^  I -  1 -3 ' 1 :
&ữạ=J'35{10)rtÉenec‘3,37p-diol dlpropionate.'' "

?■rr : - - :r~ L ’■ r- ỉ$ " ;  .■
V j •' ’ ] - r & VV

-A fC ~ G 0 3 C A Ộ 3 :-r* 'L ’ '  - -  ■ , i’ ’  í
A rC V e t^ -ơ ịS Đ ìC A O S / ' ■ ”  "
ÌJ N II~ ~ N lS S 4 ỉẳ m .-  - J  ’ *

Estradiol Enantate iBANM,r!NNMj
-Ẽnantaĩa:: de^éstradĩol;-> Estradíot •Enãntate.: dV' EstradioL 
enántatã'de;;Estràdiol .Enánthatè. {ỤSANỈ^Btradĩoli Enãntâs; 

.Ịpẹsặidiól. Ẹạảrịthặre; l0ekradiol,;17-Hẹptarioậte; 50-16150;. 
3crpaflnona 3HatfraT 1 ^
■EstT-arl 35(10Mn'ẽne3,l 7(ì-diol 17-heptanoate. - 
C2sHj6C V =3846: •
CÃỈ —:4956-37-cè, ! .*
AĨC — G03CA03-Í
A7C Vet — QGỌ3CA03. -  ' - -
UNIIPAP3Ỉ5Ỹ/ZIA

Estradiol Hexahydrobenxoale ỊBANM, HNNMI
■Ễsớadiol; htexãHìdrobenrôạtorrde; 'íàradioĩr Hecahydrở- 
ỊDerábẩte:d';Esfràdioli-Rẹ)Qhỹdróben20ẩs;HexahiđrĐbeíì- 
ịbato-de èstratìiol; Qesữadidtiexahydíoberàốatĩẫ-BcTpa-í 
AMQrta rẹỊỘarMflpớ5eH30aT. :  - ‘ '  ̂ ‘
B Ò í l  35(t^ĩn^ne-3,l 7 ^ io l 17<ydoheiànecarboxỹlãté:í 
C2sH3A=382Ị-r ' ■
CASỊrlỊ14(ứ7-9 
AK  —  G03ỞD3^
Ằ ĩC V & r ^ Q & 3 & 0 3 .. ■ -  -

Estradiol Phenyipropionate ÍBANM. rìNNMì 
■Estradicd, íenilproptonatode-.Estradiol, Phényipropionatè de; 
Éstradion.,:Phenylpropionàs.“íenilproỊ5ionab?: dẽièstiàdior? 
Oesữadiol : PhenylprĐpionate;” Ostradiob Fenilpropìyonat 
3crpaflnona OeHMnnponnoHar ’ 1 ’ ■ - f ■

■ Esứár335(1£)>-ữi’ene-3ll7P-diol..l7-(3-pfiervyỉpropionate);- 
0 ^ 3 2 0 3 = 4 0 4 .6 ^  '  ' -  ‘v
AĨC— GÕ3CA03: "l - -
A KVet— QG03CA01

E stra d io l V a le ra tẹ  /BANH dNN/
"Esữadiol, valérate d í Btradiol, valeratQ dẹ Estradioli Valeras/ 
ÈsứaẠiồlio yaỊeratas i iEsDádiõlívaleraatitii ẸỊsữầdtálvalợạt;, 
Éstradiohvãíếrảt; NSC-i 75ỌC)t.Oẹstrádiòl. Valeráte;- ồstradiol4 
Ị 7-yạlẹrạt; C>sztradiol-\ralerát; Valerato de estradiol; 3crpa-: 
AMona Banepaĩ.': :U\- 7 r
Éstra-135(1 Ò)-triene-3.17P-diol ự-valerate. I 
Ca H3203=3565 .
CÃS —  979-32-8:: ■ ■ ■ ■■■■■
ATC — G03CA03.
ATC Vet —  QG03CA03.
UNII — 0KG3640896.

Pharmacopoeias. In Otin.. Eur. (see p. vii). and us.
Ph. Eur. 8: (Estradiol Valerate). A white or almost white. 
crystalline powder or colourless crystals. Practically 
insoluble in waten soluble in alcohoL Protea bom light. 
USP 36: (Estradiol Valeiate). A white aystalline powder 
which is usually odourless or may have a faint ỉatty odour. 
Practically insoluble in water soluble in benzyl benzoate, in 
dioxan, in methyl alcohol. and in castor oìl; spaiingly 
soluble in arachis oil and in sesame oil. Store In airtight 
containers. Protea ỉrom light.

Uses and Admỉnisừation
Estradiol is the most acdve oỉ the naturaỉỉy occuning 
oestrogens (íor ỉurther details, see p. 2231.1). Estradiol and 
its semisynthetìc esters and other natuial oestrogens are 
mainly used as menopausal HRT (see p. 2244.2) whereas 
synthetic derivatìves such as ethinylestradiol have a major 
róle as components oỉ combined honnonaỉ contraceptives 
(see p. 2231.3). Estradiol may also be used as replacement 
therapy for ỉemale hypogonadism or piimary ovarian ỉaũure 
(p. 2252.3). Replacement therapy ('ădd-badc' therapy) may

also be given to YVomen in vvhom the pituitary-ovarian axis 
is suppressed by therapy vrỉth gonadorelin or ỉts analogues.

Esõadỉol hemỉhydrate 1.03 mg is equivalent to àbout 
1 mg oỉ the anhydróus substance.

For menopausal H RT oraỉ preparations or transdennal 
patches of esõadỉoỉ are commonly nsed. Other transdennal 
lormulatíons, subcutaneous hnplặnis, and a nasaỉ spray are 
also avaỉlable. Inoamuscular injectỉons were ỉormeiỉy used. 
In women with a uterus, a progestogen is also required. 
given cydically or contlnuoũsly, usuaQy oially although 
some cõmbinẽd transdermal pteparadõns are availabĩe. 
Ịocal vagỉnal estradiol prepaiations are used spedScaUy ỉor 
the ơẹatment oỉ menopausal atrophic vaginitís; these are 
generally recommended ỉor short-term use only, ư given 
vvithout a progestogen in women with a uterus, although 
spedBc recommendations vary between Products. .

For ơrat use estradiol or êstradiol vaierate is noimally 
given in doses oỉ 1 OT 2 mg daily cydically, or more ohen 
continuously. Estradiol acetate may be given in an ỉnitial 
dose of 450Ĩniaograms daily, increasing ư necessary to 0.9 
or 1.8 mg once daily.

Estradiol may be used topically as transdermal skỉn patches 
to provide a systemic eữect; a variety of patches are available 
which lelease betvveen 25 and 100 micrograins oỉ estradiol 
every 24 hours. A low-dose patch supplying 14micrograms 
daily is also available speaScally fõr the preventíon of 
postmenopausal osteoporosis in women at signiBcam risk; 
wìth this Iow dose, the additỉon oỉ a 14-day cotưse oỉ 
progestogen in vromen with a uteius iỉ only requiied once 
every 6 to 12 months. Depending on the prepaiadon, 
patches are replaced once or twice weekly. Each new patch 
is applied to a ditterent area oỉ skin in rotation, usually 
belovv the vvaistline; patches should not be applied on or 
near the breasts. Topical gtl preparations are also used for 
systemic eữecL The usuaĩ appliẽd dose is 0.25 to 1.5 mg of 
estradiol daily, depending on the preparatioa but up to 
3mg daily may be required for control of menopausaỉ 
symptoms in some women. The gel should not be applỉed on 
the ĩace or on or near the breasts, vagina, or vulval rẽgion. A 
topical emulsùm iỉ also available; estradiol hemihydrate
8.7 mg is applieđ daily to provide a systemỉc estradiol dose oi 
about 50nncrograms. Ã  transdermal spray has also been 
developed, delivering a single dose of estradiol 1.53 mg onto 
the skin. It should be applỉed to the skin of the inner surỉace 
oỉ the ỉoreaim, and the dose may be increased up to 3 sprays 
once daily in the moming, at separate átes on the íorearm, 
according to response.

A nasal spray is available, delivering 150micTOgiams oỉ 
estradiol hemihydrate per spray. The usual inidal dose is 
150 micxograms dady (1 spiay in 1 nostril). Aỉter 2 or 3 
cydes the dose may be adjusted accoiding to response; the 
usual maintenance dose is 300micrograms daily (1 spray in 
each nostril once daỉly) but may range hom ỉ 50 micrograms 
once daily up to 450 to 600mỉcrograms daily in 2 divỉded 
doses. •

In order to prolong the duration of action Iubcutaneous 
ànpĩants of estradiol may be used. The dose oi estradiol is 
generally 25 to 100 mg vvỉth a new implant being given after 
about 4 to 8 months according to oesữogen concenơations. 

Estradiol may be used locally:
• a 10-microgrảm vaginal tabltt is insened in an initial dose 

o! one tablet daily íor 2 weeks, followed by a 
maintenance dose of one tablet twice a week

• altematively, a 0.01% vagbuứ cream is inseited in initial 
amounts of 2 to 4g of ơeam daily íor 1 to 2 weeks then 
gradually reduced to half the initial dose for a similar 
period, followed by a maintenance dose of 1 g up to 3 
dmes weekly

• a local dellveiy System using a 3-month vaginal ring 
contains 2mg of estradiol hemihydrate, and deliven 
about 7.5 micrograms of estradiol per 24 hours. Another
3-month vaginal ring System, which contains estradiol 
acetate, releases either 50 or 100 micrograms oí estradiol 
daily, and is used for the relieỉ of both local and systemic 
postmenopausal symptoms.

ĩntramuscuìar hýeaions oi estradiol benzoate or valerate 
esters have been used as oily depot Solutions, usually given 
once every ỉ  to 4 weeks. The típionate, dỉpropionate, 
enantate, hexahydrobenzoate, phenylpropionate, and 
undecylate esters have been used similaiỉy.

Estradiol valeiate is used as the oestrogenic component 
in some combined oral contraceptlves. Doses ranging 
bom 1 to 3mg daily are used in multiphasic preparations. 
The enantate, dpionate, benxoate butyrate, and valeiate 
esteis are used in combined injectable contraceptives.

Estradìol and other oesơogens have sometimes been 
used in higher doses ÍOT palliative treatment in prostate 
cancer (p. 712.3) and breast cancer in men and 
postmenopausal women (p. 702.1).

Administration. BUCCAL AND SUBUNGUAl ADMNtSỊRAIION. 
Estradiol is absorbed through the buccal route. and has 
been reported to improve postmenopausal vasomotor 
symptoms.1 A phannacokinetic study2 oỉ micronised estra- 
diol ỉound the ỉublinguúl route resulted in more rapid

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)
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absorption, a higher peak concentranon, and more rapid 
eliminatlon. than oial dosage. Sublingual microniscd 
estradiol has been studied for the management of postpar- 
tum depresãon.3

1. Gass MS. tía i.A  short study ỉn the ticatment oí hoc Qasbes wỉtb buccal 
ađntìnỉstradOD of 17- 0 estrađỉoỉ. Maturiỉas 2004; 49: 140*7.

2. Prfee TM, tí ữL Sỉngle-dose pharmacokỉnetỉcs of subttngual versus oraỉ 
adraínistration of micronỉxed 17 0 -«scndÌoL Oòsttí G ym ai 1997; 89: 
340-5.

3. Ahokas At tí aL Estrogen deAdency in severe pottpartum depresstonỉ 
successỉul treaonem with sụbUnguiỉ phystoiogic 17 8 -csừxãoh a 
prdiminary ỉtudy. J ơùĩ Psydứđtry 2001; 62: 332-4.

IM PIANĨS. There may be a striking inteipatíent variation in 
blood-estradiol concentratíons in vvomen recriving esơa- 
diol implants.1 and symptoms of oestrogen dehdency have 
re-appeared in some patients even though serum-estradiol 
concentrations were vrithin or above the physiological 
range.2 Aíter debate on the appropriateness of U ỉing  
serum concentrations of esưadiol as a guide to implant 
use, rather than symptoms,3"7 it i5 now recommended that 
estradiol concentration should be monitored during ther- 
apy.

Cyclical progestogen may be required for a prolonged 
períod aher removal of estradiol implants in women with a 
úterus.7

1. Guirgis RA. Oestndlol implanư: wha( dose. how oíten? Lanctí 1987; ỉt: 
856.

2. Gangar K. tí ai. Symptoms of oestrogen deíìdency assotíated with 
supraphysiological pỉasma oestradỉol concentratỉons ỉn vvomcn wiih 
oestradiol implams. BMJ 1989; 299:60Ỉ-2.

3. Ginsburg J. Hardỉman p. Oestrogen deGdency and oestradỉoỉ implants. 
BMJ 1989; 299: 1031.

4. Studd i. tí aL Symptoms of oestrogen dcíiâency in Mromeiì wũh 
oesưadlol impiants. BMJ 1989; 299: 1400-1.

5. Svvycr GỈM. Symptoms of oesưogen deQdency ỉn women with 
oesuadỉoỉ impLana. BM J1989; 299: 854.

6. Tobias JK Chambers TJ. Symptoms of oesưogen deữđency ỉn women 
with oesưadỉoỉ implants. BMJ 1989; 299: 854.

7. VVardle p. Fox R. Symptoms oỉ oenrogen dcũdency in women with 
oesưadỉol impUmts. BMJ 1989; 299: ỉ 102.

INTRANASAL ADMĨNỈST1ĨAĨỈON. The inưanasal route for estra- 
diol HRT has been revievved.1 It appears to be comparable 
in efficacy to oral2 or ưansdermal use3-4 in the treatmem 
of menopausal symptoms. As with transdermai applica- 
óon, the innanasal route avoids intestinal and hepatic 
first-pass metabolism.

1. Dooỉey M. tí  ai. Estrađỉol-intranasaỉ: a revíew oí its use ẳn the 
managemem of mcnopause. Drugi 2001; 61: 2243-62.

2. Studd J. tí ai. EHlcacy and accepcabOity oỉ ỉnưaaasaỉ 17 0 -oesoadioỉ íor 
menopausal symptoms: randomísed dose-response snidy. lanca 1999; 
353: ỉ 574-8. Correction. ibiẩ.; 354: 780.

3. Lopes p, tí ai. Randomỉzed comparison of incranasal and transdennaỉ 
esừadioL Obsttt Gyneati 2000; 96: 906-12.

4. Davỉs SR. ứ  ai. Intnnasai versus transđermal maưix oesuogen 
replacement in Ausỉralasían tvomen. Maturitas 2005; 51: 163-71.

TRANSDERMAL AD M NISRAĨÌO N. Transdermal estradiol given 
vía patcha applied to the skm has been reviewed.1'3 This 
method of delivery has certain advantages over the oral 
route in that gasơointesúnal and hepatic first-pass metab- 
olism is avoided, liver enzymes are not súmulated 
(although this may also mean that beneãtíal eííects on 
serum lipids are absent), and the prolonged drug release 
hom the patch means less hequent application iỉ neces- 
sary and hence patient compliance may be improved. For 
oesơogen replacement in menopausal and postmenopau- 
sal vvomen estradiol patches are used continuously or in a 
cydical manner, with added progestogen for pan of the 
qíde in those vvomen with an intaa uterus. This does not 
lead to drug accumulatíon and produces blood-esưadiol 
concentrations and esaadiol to estrone ratios similar to 
chose normally seen in premenopausal vvomen. The patch 
is well tolerated with skin irritation beíng the main pro- 
blem. Patches are as eữective as oral oestrogens in treaóng 
menopausal and postmenopausai symptomă such as flush- 
ing and vaginal aưophy and in preventing osteoporosis. 
Combined HRT patches, providing both estradiol and a 
progestogen. havẽ also been developed.4

Estradiol is also eBective when applied topicaily to the 
skin as a geP or emulsion.*

1. Ballour JA_ Heel RC. Tnnsdermal estradiol: a review of lu  
pharmacodynamỉc and pharmacokinetk propenles. and tberapeutic 
et&caqr in ihe creaunent ot menopausal complainu. Drugs 1990: 40: 
S61-B2.

2. Cheang A. tt a i A riak-bcnetii appraisal oi transdeimal esưadiol therapy. 
Druj ủ ft tf  1993; 9: 363-79.

3. Je«velewicz R. Hew devdopmenu in topical csưogen therapy. Ftrtữ Sltril 
1997; 67: 1-12.

4. Dando TM. Peny CM. 17 3 -Hsưadỉol/Icvonorgestrcl uansdennaỉ 
System. Trrđí Siutecrínol 2004; 3: 319-24.

3. Naunton M. tt at. Bstndiol gel: teview 01 the pharmacology, 
pharmacokineda. eBIcacy, and salety in menopausal nromen. 
Mmopcust 2006; U: 517-27.

6. Simon JA. ESTRA50RB Scudy Group. Escradlol in micellar 
nanopartides: the elBcacy and salety oi a novel aansdermal diug- 
delivery technology in the managẽmem of moderate to severe 
vasomõtor symptoms. Mẹnopmse 2006; 13: 222-31.

Depression. The use of oestrogen therapy in the treatment 
of premenopausal vvomen vvith postnatal depresãon was 
reported to be eữective in a few studies.1-2 However,

' although such therapy might be a usehil adjunct to con- 
ventìonal ơeatment (see Depression, p. 398.1), the risk of

serious adverse eữects induding thrombosis may limit its 
value.

Whether oestrogens are oỉ benefit in older women. 
typically with depression assoóated with the menopause 
(p. 2243.1), 15 less dear. Some stuđies of transdermal 
estradiol have reported beneSt,3-’ vvhereas other studies of 
ttansdermal4 or oral7 dosage have not lound it to be 
eữective. Whether the presence of a progestogen in 
combination HRT would reduce any purported beneSt is 
also undear. Antidepressants remain the Standard of care in 
perỉmenopausal or postmenopausal women vvith dinical 
depression.

1. Gregoỉie AJP, tí ai. Ttansdennaỉ oescrogen tor CTUDncnt oí severe 
posmsuỉ dqỉression. Lartctí 1996; 347: 930-3.

2. Ahokas k . tí aL Eỉtiogen deGdency in severe postptrtum depresdon: 
successíul oeatment with subỉlngual physiologlc 17 9 •escradỉoỉ: a 
preỉiminary study. J ơ in Pĩydùatry 2001; 62: 332-6.

3. Soares c de Na t í  a l. E ÍŨ C ẵcy oỉ estradiol íor the (reatmem oí depressive 
dỉsorden ỉn perimenopausaỉ women. i4n* Gtrt Psydtùơy 2001; 58: 529-
34.

4. Cohen LS, tí ứt. Shon-term use of esưadiol íor depressỉon in 
perimenopausat and posimenopausaỉ vvomen: a pretiminary report. Am 
J Psychiatry 2003; 160: 1519-22.

5. Schiíí R, tí ai. Short-ierm ưansdennal esưadỉol tberapy, cogniúon and 
depressỉve symptoms ỉn bealthy oider wofnen: a nndomised placebo 
conưolỉed piỉot cross-over study. PsychoneuroendoamotoỊy 2005; 30: 309-
15.

6. Monữon MF. tí ai. Lack ol cỉAcacy of estradiol for depression in 
posunenopausai women: » randomiaed. controlled trỉaL Biol Psydỉiatry 
2004; 55: 406-12.

7. Aỉmeida OP, tí ai. A 20-week randomixed conưolled ưỉal of estradioỉ 
replacemem (herapy íor women aged 70 years and older. eỉĩea on 
mood, cognitỉon and quaỉiiy oí lifc. Nturobiol Agùig 2006; 27:141-9.

Gender reassignment. Oesưogens are used in male-to- 
íemale ưanssexuals to develop and maintain secondary 
sexual charaaerisúcs. Although ethinylestradiol and 
conjugated oestrogens have been used for this purpose, 
and there is some evidence that such use can improve vas- 
cular hmction,1 others consider ethinylestradiol too 
thrombogenic at the doses required [typically 50 to 
lOOmicrograms daily or more] and suggest that estradiol, 
as the valerate in oral doses of 2 to 4mg daily, or transder- 
mally as a patch supplying lOOmicrograms daily, is the 
oestrogen of choice.2-3 Cyproterone acetate is usualỉy also 
given for its anti-androgenic eữea (see p. 2261.3).

1. New Ge tí ai. Long-tenn enrogen therapy improves rascuỉar hmctỉon in 
maie to íemale tnnsscxuaỉs. J Am Coỉl Cardùrí 1997; 29:1437-44.

2. Gooren L  Honnone ưeaunent oỉ the aduh transsexual padenL Horm Ra 
2005; 64 (suppỉ 2): 31-6.

3. Gooren Lia tí ai. Long-tcrm treatment of transsexuals wìth cross-sex 
hormones: extenâve personal experíence. J ơin Endoainoỉ Mtíab 2008; 
93: 19-25.

Growth disorders. Supraphysiological doses of oesữogens 
inhibit somatic grovvth and have been used, with a cydical 
progestogen. to reduce &nal height in gừls vvith constitu- 
nonal tall stature, although such treatment has dedined 
markedly vvith changing sodal norms.' In early reports, 
diethylstilbestrol was used, but this is an unsuitable choice 
because of the increased risk of cancer. Ethinylesưadiol 
has been given in the past in doses of up to 500 micr- 
ograms daily, but doses of 50 to lOOmicrograms daily 
căme to be preỉeưed, although lovver dosẽs may bẽ 
equally effective.13 Conjugated oestrogens have also been 
used, and a study4 reported that doses of 7.5 to 11 25 mg 
daily resulted in an average decrease of about 5 cm hom 
finaỉ prediaed height ỉn practice. doses as Iow as 
625 micrograms daily bave been used.3 Reported height 
reductions have ranged hom 2 to lOcm but studies are 
dií&cult to compare. Treatment has generally been contin- 
ued until dosure of the epiphyses, but the eííects oi oes- 
trogen therapy may be iníluenced by both chronological 
and bone age at the onset of treatment, duration of treat- 
ment, the oesưogen used and Its dose, and the point of 
final height assessment.2 High-dose oestrogen therapy is 
also assodated with adverse eííects such as vveight gain, 
headache, nausea, and pigmentation of the areolae or nip- 
ples,2-3 and there can be adverse changes to haemostatic 
and lipid measures.2 A retrospective cohort review3 has 
also reported that girls who had been treated vvith high- 
dose oestrogens were more likely to report íertility pro- 
blems in later Uỉe than similar girls who had not been 
treated.

Oestrogen therapy has occasionally been used to help 
promote grovvth in girls with constỉtutíonal delayed puberty 
(see p. 2252.1).

1. Lee JM. Howell JD. Till girls: the social shaptng of 4 mediol therapy. 
Anh Ptdiatr AM bc Mtd 2006; 160: 1033-9.

2. Drop SIS. a  tl. Sex steroid ưeatment oí connitutioiully ull sucure. 
Eỉữocr Rjrv 199*; l k  540-58.

3. B uturd ND. o  aL The cunent use oí esrrogetu lor gromh-suppressant 
therapy in adolescent girts. ỉ  Ptắútr Adoloc G yhtoi 2002; 13:23-6.

4. VVeimĩnn E. eí «/. Oesrogen tratm ent o( constitudanal tall suture: a 
risk-beneBt r»do. Anh Dừ OiiU 199g; 7g: 141-31.

3. Venn K tto L  Oestrogen trntm ent to reduce Ote adult height 0< u ll girts: 
long-teim eSeca on ỉenUiry. ÍMMtt 2004; 344: 1313-18.

Haemorrhogic disorders. Limited evidence supports the 
use oỉ oestrogens in various bleeding disorders. There 
have been mixed results hom small studies oí oestrogens. 
given alone or vvith a progestogen, in patients vvith

hereditary haemorrhagic telạngiectasia;1'2 the use of a 
combined oral contraceptive has been suggested as a suita- 
bĩe option ỉor íertile women with symptomatíc epistaxis.1 
There are also some reports2-0  of bleeding being reduced 
in patíents with gastrointestinal vascular malỉoimatìong 
hom other causes. Conjugated oestrogen5 have been used 
in haemorrhagic disorders assodated with dưonic renal 
ỉailure and haemorrhagic cystitis (see p. 2260.3).

1. v « e  p. Esoogen treatment of heredltary hetnnĩrhagtc »ri«ngtar>.^, 
AOa Mtd Stnũi 1981; 209: 393-6.

2. van Cutsem E. It aL Treatment o í UeeiBng (asaatanatlnal vascular 
maUormations with oestrogen-pcogesterooe. lÃm xt 1990; ỈM : 933-3.

3. Jameson JJ. Cave DR. Homumal and antỉhormooaỉ tberapy for qhsuxls 
In hereditary hemorrhagic tdangiectaiia. larynỊtm pt 2004; 114:703-9.

4. Bronner MH. a  aL Estrogen-progesterone therapy tnr bleedng 
gasưotntestỉnai telangiectasỉas tn duõnic renal lailure: ãn unconttDUed 
ỡíaL A m  btttm  Med 1986; 10Ỉ: 371-4.

3. Siple S ĩ.tttL  ữse of estrogen therapy in a padent wỉth gastrotntesdnal 
Ueeding secondary to anẽriovenolũ mallormatìQitt. A m  Pharmacother 
1997; 31: 1311-14 .

Ladotion inhibilion. Synthetic oestrogens (e.g. quinestrol) 
and nonsteroidal oesưogens (e.g. diethylstilbestrol) were 
historically used to suppress lactation (p. 2130.1). How- 
ever, this use iỉ now considered inappropríate because of 
an increased risk of puerperal thromboembolism.

Premenstrud syndrome. Premenstrual syndrome (PMS) 
presentỉ as a variable combination oỉ psychological and 
somadc symptoms occurring during the luteal phase of the 
menỉtrual cycle, yvhich resolve during, and immediately 
aíter, mensưuation. Another term, premenstrual dyspho- 
ric disorder, has been proposed to cover severe cydical 
mood disorder that is hinctíonally incapadtating.1-2 
Whereas about 20 to 40% of women have compỉaints that 
may be dassihed as PMS, only 3 to 8% meet criteria íor 
premenstrual dysphoríc disorder.2 The term premenstmal 
tension (PMT) hcts someúmes been applied to the psycho- 
logical symptoms. Many symptoms of PMS are the same 
as normal premenstruai symptoms, but are more severe. 
The aetiology of PMS is not hilly understood, although it 
is thought that ahected women may be more sensitive to 
the ehects oỉ normal hormonal Quctuations on CNS neu- 
rotransmitter hinction.2

Initial management indudes non-medical interventions3 
such as eđucanon and support counselling, stress manage- 
ment, relaxation techniques, and exerdse; caifeine and salt 
restriction are oỉ unproven benehL The herbal remeđy 
agnus castus has been found to be ot beneht.4 For patients 
with moderate to severe symptoms, several drugs have been 
tried with varying degrees of success; objective assessment 
of eỉhcacy has been hampered by varying dỉagnostic criteria. 
a marked placebo response, and diíhcultìes in obtaining 
reprodudble responses. Tieatment may be aimed at 
modiíymg the menstrual cyde or tteating spedíic 
symptõms.

SSRls, particularly Suoxetine and sertraline. have been 
shown in controlled studies to alleviate both psychological 
and somatic symptoms in women with PMS.3-5-4 They may 
be given intermittently (only in the luteal phase) or 
continuously for severe PMS,ư  and some suggest that they 
are partìcularly useỉul when mood symptoms predomi- 
nate.1-7 If treatment vvith one SSRI is ineổective or not 
tolerated, another SSRI or vmlaỷcoáne may be substi- 
tuted.1-3-5 There is limited ũiíormation on the use of SSRIs 
for PMS in adolescents, and precautions regardỉng suiddal 
ideation in young adults should be considered.2 ơomiỊ/ra- 
mirư, a nonselective serotonin reuptake inhibitor, has been 
tried for PMS with some success. The amđolytic alprcuolam 
has also been used. and may be usehil when insomnia or 
ovenvhelming amdety are ãgniSrant.7 However, use oi this 
and other benzodiazepines should be KStricted to the luteal 
phase of the cyde in sẽlected patients to minimise the risk of 
dependence and tolerance.4

Abdomỉnal bloating and svvelling assodated with PMS 
has traditíonally been thought to be due to sodium and 
water retention. However, in most vvomen with these 
symptoms there is no evidence of an increase in body- 
vveight or in body sodium or total water, and use of diuretus 
is thereíore not justìfied.’ Nevertheless, in vvomen with 
appredable vveight gain and abdominal bloating in the 
luteal phase, the aldosterone antagonist spironoiactone may 
be useiul.1-5'10 Another symptom of PMS, cydical mastalgia. 
is discussed on p. 2265.1.

Pyrídoxme has been tried on the basiỉ that it is a coíactor 
in neurotransmitter (spedhcally serotonỉn) synthesis, and 
has been íound to relieve depression inđuced by oral 
contraceptives in selected patients. However, its eíhcacy in 
PMS is equivocaL and high daily doses have been assodạted 
vvith neurotoxidty.11 Calãum supplementadon may relieve 
symptoms of PMS.5,12

Treatments that modUy the menstrual cyde have oíten 
been used in vvomen with PMS. In generaL drugs with 
proven eíBcacy su ch as danazoL oestrogen implants, and 
gonadorelin analogues are reserved for women with scvere 
PMS unresponsive to other ưeatments, because oí the 
adverse eữêcts. Progestogen therapy was once popular, bu

All cross-references reíer to entries in Volume A
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beneSdal responses have notbeen nniversally achicved and 
the tbeory that progesterone was necessary to correct a 
hormóne tmbalance ỉs now losing ground. In addỉtion. a 
systematic revièw1J oỉ dỉnkal studỉẹs ỉound nò evidence to 
súpport the use of progesterone or progestogens for PMS. 
cõmbừted oral amtrãceptìves have mẹt yvũt limited success.2 
They may be ụsehil in some women ỉor the control of 
somatlc symptoms, _but in others, PMS is caused or 
exaceibated by them. There is same suggesdon that 
combined contraceptỉves containing drospirẽnone may be 
more eữective in managing PMS than those conta|ning 
progestogens sudi as levonorgestrel or norethisterone.2 
Reghnens that have a shorter tabiet-ỉree inteival (less than 7 
days) may be usehil ỉor some vromen.7 and consideratìon 
should bẽ gtven to continuous rather than cydical use.3 
Perhnenopausaỉ women may benefit from oestrogcn 
delivered from transdennal patches. In women with a 
uterus, use with a cydỉcal progestogen is required to avoid 
endometrial hypeiplasia; unỉortunateỉy, the progestogen 
may be assodaũd with the retum oỉ symptams. Possible 
strategies to minimise thú indude the ụse oỉ a less 
andrõgenic progestogen, redudng the fréquency with 
which h  is given, or using an intra-uterine devỉce to deltver 
the progestogen locally. l*Damtzoí can bẹ useíul, '•* but there 
is cõncẽm overits adverse eflects on lipids duiing long-term 
use and over thê dsk oí masculinisation oí a íemale ỉetus 
should pregnancy occur. For patíents with severe symptoms 
not amenàble to other treatments, gonadoielin ánaĩogues 
su ch as goỉtretìn can be used to elimỉnate ovaiỉan hincdon, 
'add-badc' treatment with oestrogen plus progestogen being 
given to protect against the adverse eBects of oestrogen 
deSdency induding osteoporosis.3 This treatment is very 
eữective ỈOT both physịcal and psychological symptoms.”  
shorị-tenn use (3 months) oỉ a gõnadoreũn analogũe alone 
has beén used to conSnn the diăgnosỉs oỉ PMS, or to predict 
the response to bilateral oophorectomy.u

1. Sohnsoa SR. Premenmual tyndrame. premenstnial dysphoric đisonỉcr, 
and beỵond: a dbdcal pdmer for pnctitkmea. Obsut àýntctl 2004; 104: 
84V59.

2. Bravennan Ỉ 1  Premenstrual syndmne and piemenstnial đysphorỉc 
dlaorder. J h & m A M a t Gymaì 2007; 20; 3-12.

3. Boyal CoOege ai obstenidani and Gynaecoỉogisu. Management of 
gnãnensnial qmdnane (Gĩten-top gutdellne 48. issued December 
2007). Avaũable ae http://www.ttot.oig.ulc/flles/n:og-cofp/uploaded.

■ IBes/Cr4aManagenieni>»ra irn am alSyndn»ae.pdt (accened 24/11/09)
4. SdieDenbetg X. Tnatmem íor the pRmenstmal syndrome ntih agnu» 

" cam s írtrit exnaec prospectỉve. randoihlted. placẽbo controned nudy.
81412001; 322:134-7.

3. Haỉbreỉch u . Algorìthm tor treatmem aí premensmial syndiomes 
(PMS): expatc recommendatkms and Hmltaĩiom. Oyntal Endoaiml 
2003; 20:48-54.

6. Brown l.a m L  Seieaiee senmmin reuptake inhibiton tor premennrual 
syndmme. AvaHabk In The Cochrane DatabaK ai Syaematic Reviem; 
lóue 2. Chichener John WDey: 2009 (aeoessed 24/11/09).

7. Yonkeri KA. a  »L Premennmal l yndroroe. Lanat 2008; 371:1200-10.
8. Sem ùto  SE. MoBne ML. PremenHnial íynđrome: idemdlcatUm and 

managemenL Srvgi 1993; 49:71-82.
9. CBrien PMS. Hdping women with premensmial syndrome. BMJ1993; 

307:1471-3.
10. Monola JF. Addc-bendh appoisal of d rup  used in the management of 

inemenstnial sgndraine. Ong S*fUy 1994; 10:160-9.
11. WyattKM. n a i  EBlcacỵ of yfaamin ỉn the treatmenl of prenieimrual 

syndrame tynematic leviei*. BMJ 1999; 318:1373-81.
12. ũys-lacabs s, đ ti. Cakhnn caibonate and the premenstnial syndrame: 

eBects an premennraal and merumia! lymptõnu. Am ỉ  Obãa Gynaal 
1998:179:444^2.

13. Wyan K. etMl E/RcacỴ oỉ progestCTone and progestognn in managrmem 
a í ptetneniu  nal syndnxne tystemadc Tcvicw. BMJ 2001; 323:776-80.

14. BŨsanL eratPMS in tbe perhnenopause. J Br Matopamt ỈK2004; 10: 
131-6.

13. Wyatt KM. a  ai. The eBeaivene g  of GnKBa with and ndihout 'add* 
bacỉc' iberapy In treadng pnrmenstrual lyndmme: a meta analyih. BJOG 
2004; 111: 383-93.

Tumer'* syndrome. Oestrogen therapy is used in Tumei^s 
syndrome (p. 2254.3) to produce sexual maturation and 
the develơpment of secondary sexual charaaerístics, as 
weO as to avoid complications su ch as osteoporosis. Low- 
dose oestrogen therapy may be started at abõut one-tenth 
to one-eighth of the adult replacement dose if sponta- 

. neouỉ puberty has not begun by 12 to 13 years òf age. 
Estradiol has been given in initial doses oỉ 200 to 
400microgiams eadi month as an intramuscular depot 
injection, or 250micrograms oraDy dady. Transdennal 
estndiol patches have also been trỉed. with the intentỉon 
oỉ ghrỉng an initial dose of 6.25 micrograms daily. How- 
ever, because commerdally available patches deliver 14 OT 
25 miCTOgrams dally, methods of dose ỉractionation have 
induded using a quarter oỉ a patch ovemight or daỉỉy, or 
using a whole patch for 7 to 10 days per month. It is 
unknovm whether sudi metbods debver equivalent 
doses.1 The use 01 transdennal estradiol gel has also been 
studied, starting whh a dose of lOOmiaognms daily.2

The oestrogen dose is gradually increaseđ to aduit doses 
over 2 to 4 years, to prõmote a nannal pace o l pubertal 
development A cydk progestogen is usuaDy added about 2 
years after starting oesỡõgen therapy or when break- 
through bleeding occms. There ỉs no consensus on which 
oestrogen is preterred. but transdennal or injectable depot 
estradiol may be the most physiological options. Adult daỉly 
doses oỉ estndid are genèrally 100 to 200 micrograms 
transdeimally or 2 to 4mg orally, or a monthly dose of

injectable estradìol dpionate 2.5 mg may be used. 
Altematỉve oestxogens indude oral ethinylestradiol 20 micr- 
ograms, ọr conjugated oestrogens 1J25 to 2.5 mg, dahy. 
Progesterone may be gtven ỉn òral doses of 200 mg daỉly cm 
daýs 20 to 30 oỉ â monthly cyde, or days 100 to 120 oỉ a 3- 
month cyde. A combined oral contracepứve is anather 
option for maintenance.1 .

1. Bondy CA. The Tumer Syndrome Cacuensus Study Group. Care oí gtrll 
and m m en  n tth  Tnmer lyndroote: a (tddellne aí the Tumer Syndicine 
Smđy Group. J  ab l E nitàinõl M ttct 2007; 92:10-23.

2. PUppoỉ. đă /. Use of percutaneou eatrogen gel íorlndnctian o/paberty 
in ^rls ndth Tumet iyndrome. lCBnBnicainolhU ttb 2004; 89:3241-7.

Adverse Effeds
The ađveise eãects of estradiol and other oestrogens are 
related, in p a it to dose and duration oỉ therapy, and to the 
gender and age oỉ the redpient. In addỉtíon. ãdverse eữects 
may be modihed by a progestogen in combined oral 
contraceptives or menopausal HRT. Whether adverse eữects 
oỉ naturãl and synthetic oestrogens diữer, and whether the 
đosage route has an eSect is lẽss dear.

The adverse eữects oỉ oestrogens used in hormonal 
contraceptives aie considered in detail starting on p. 2233.3. 
Those oỉ oestrogens used in HRT are considered in detail 
stardng on p. 2246.3.

The use of oestrogens ỉn children may cause premature 
dosure of the epiphyses resulting in decreased final adult 
height

Large doses oỉ oestrogens used in palliaửon of cancers 
have aỉso been assodated with nausea, Quid retention, 
venous and anerial thrombosỉs, and choỉestatìc jaundice. In 
men, they cause impotence and feminising eỉỉects sudi as 
gynaecomastia. In vvomen, they may cause vvithdravval 
bleeding,. and, when used to r  breast cancer, they have 
caused hypercalcaemia and bone pain.

Effeds on the sldn. Transdennal patches in which estra- 
dioỉ is dissolved in the adheàve matrix may cause fewer 
sldn reactỉons than those releasing estradỉol írom an alco- 
holic reservoừ.

1. Roa D. Bandomised a o a o ra  cnsputson oi skln initatíon with tnro 
tranadermal oesDidiol patches. BkU 1997; 313:288.

Precautions ^  ____  ___________
The precaudons for the use of estradiol and other oestrogens 
used as menopausál HRT are conádered Ũ1 detail starting on 
p. 2250.1. Those for oestrogens used in bormonal 
contraceptives are considered in detail starting on p. 2240.3.

High doses of oestrogen used in treating malignant 
disease should be used cautiously in padents with 
cerebrovascular disorders, coronary anery disease, or 
venous thromboembolỉsm. They may exacerbate hypercal- 
caemia oỉ malignancy.

Oestrogens should be used with caution in chilđren 
because premature dosure of the epiphyses may occui 
resulting in inhibited linear growth and smaỉl stature.

Women using topical ĩoimulations of estradiol should 
take care to avoid skin-to-slón contaa with others for an 
appropriate dme after application. according to advice in the 
Hcensed product inỉonnation. Premature puberty in gừls 
and gynaecomastia m boys ha ve occurred in young đnldren 
who have been inadvertently exposed to estradioL by 
contaa with the ưeated area oỉ skin of tvomen using a 
transdermal spray.

Oestrogens have been reported to interiere with some 
diagnostic tests su ch as those for thyroid íunction and 
glucose tolerance.

Breast ỉeeding. Estradiol has been detected in breast milk 
after the use oỉ pessaries containing 50 or 100 mg of estra- 
diol.1 The American Academy oi Pediatrics considers that 
estradiol is usually compatible with breast (eeding.1

1. NQsson s, tt  ấL Transỉer of esoadkri 10 human mìlk. Am J Obttet Gyneai 
1978; X32: 653-7

2. American Acadcmy oí Pẹdỉairia. The tnasỉer ơí đrup and othcr 
chendcaỉs ỉmo buman mữk. Peẩủtria 2001; 108: 776-89. {Retỉred May 
2010] Correaion. iWd4 1029. Also avaỉỉabỉe ac hnp://aappcdỉqr. 
aappùbQatíooỉ^x^cgỉ/conỉenưỉuQ/pedỉacrics% 3b ỉ08/3/776 (aocessed 
27/06/08)

Cosmelic Iise. Use oỉ cosmetic Products containing oestro- 
gens bas led to adverse eừects su ch as precodơus puberty 
in children1-2 and gynaecomastia or postmenopausal 
bleeding in adults.1 Such Products have becn used by a 
greater proportion of Ahican Americans than any other 
ethnic group in the USA. and it has been hypothesised 
that this may have contdbuted to the observations of ear- 
lier onset oỉ puberty in giiỉsM and mcreased lisk oí breast 
cancer in young women.4

1. Anonymous. EsnDgens In axmolcs. Mcd Lat Drup Thtr 1983:27:34-5.
2. Tỉmry CM. Premũurr sexual dcvelopmeot ln cbildiẹn lollavviQg the 

UM of enrogen- orplecenu-conalnlng hair Products, ctin Pediaư (Phũa) 
1998; 37: 733-9.

3. u  S-T. <r mỉ. Honnone-conuinlng hair product UM  In piepubertal 
children. Anh ĩtẩiatr Adoltsc Mtđ 2001 156: 83-6.

4. Donovan M.  t t  ÓL Penonal cmre producs d u t contain estmgens or 
xenoestrogens may IncmM btean taneer risk. M a/Hypcthaa 2007; 6& 
756-66.

Pregnancy. Although gross abnoimalities of the genỉto- 
uxỉnary trâct have been reported in the male oSspdng oỉ 
women who took dỉethỹlstilbestrol duiỉng pregnancy 
there is coníUctỉng evỉdence as to whether the oestrogen 
produced an increased lỉsk oỉ abnormalities, inỉertility, or 
testicular cancer in sudi oỉhpring (see p. 2266.3). The 
male ỉetus is nonnally protẽcted from the íembaidng 
eữects of the natural oesõogens ỉn the utexỉne environ- 
ment by the early develọpment oỉ the testes and thè secre- 
tion of male horĩnones.1 However, there has be en consỉd- 
erable concem about a rỉsing inddence oỉ dlsordeis o i the 
maỉe reproductive tract, and a reductỊon ỉn sperm counts 
which has be en noted in the last 20 to 30 yean. It has 
been hypothesised that overexposuxe oí male ỉetuses to 
envừonmental oestrogens derived ỉrom pollutants such as 
pestitídes and plastics may be responsữsle ỉor this 
dedine,u  although some dỉspute this.4 A systematic 
reviesv5 of epidemlological data ỉound no strong evidencẹ 
to llnk ỉetaỉ ẽxposure to oestrogens (as phaxmacéutỉcals or 
pollutants) wỉth reduced spetm count, cryptorchidỉsm, or 
hypospadias, although there was some evidence to support 
a posslble lỉnk with testicular cancer.

For discussion of the lack of efleas oí hoimonal 
contracepũves on the íetus, indudỉng evidence that they aie 
unlikeỉy to increase the risk oỉ hypospadỉa in the male ỉetus, 
see Pregnancy, under Precautions of Hormonai 
Contraceptives, p. 2242.1.

1. Mittvroch u . tí  ai. Male sexual development In '*  sea of oesiogen*. 
Lammt 1993; 342:123-4.

2 . Shaipe RM. Skakketuek NE. Are oestrogem involved In ItlEng speim 
counts and dlsorden of the male reprodũctÌTe tract? L m ta  1993; 341: 
1392-5.

3. de Xretser DM. Dedlning spetm counti. SAU 1996; 312:437-8.
4. Thomis JA. PaUlng spcnn coants. Lmnat 1993; 346:635.
5. Storgsaid U tl at. Mữe reproducdve đbarden In humans and prenatal 

ỉnd lătnn  QĨ estrogen expóaun: a ieview ai pnbllshed epideinlolo^cal 
studỉes. S tp m l Taxíat 2006; 21: 4-13.

Veterinory use. An FAOAVHO expert committee examin- 
ỉng the risks bom residues of veterinary drugs in ỉoodstuữs 
estãblished an acceptable daily intakê ỉor estradiol but 
conduded that there vrould be no need to spedíy a 
numerical maxhnum residue limit ỉor estradiol in the 
edible tíssues of cattle nrhen Products are used as grovvth 
promotors according to good practíce.1 However, it should 
be noted that in the Ẽú thê use oỉ steroldal hoimones 
sudi as oestxogens in vetetỉnary pracdce is restricted, and 
thelr use a$ grovvth promotors is banned.

There is concem about the effect oỉ environmental 
oestrogens on male ỉertility and development, see 
Pregnancy, above.

1. PAOAVHO. Evaluation oí eettain veteiinaiy dn i| msidttes in íood: 3fry- 
MCond report oí the jolnt PAOAVHO ocpeit commiuee on toód 
additlves. WHO Tcdi Rcp Scr 893 2000. Ábo availaUe ac httpư/ 
whqIIbdocwhoJnt/tn/WH0_TKS_893.pdf (acceoed 27/06/08)

Intẹractìons
Interactions involsùng estradiol and other oestrogens used 
in menopausal HRT are covered on p. 2251.1. Interactions 
for oestrogens used in hormonal contraceptives are covered 
on p. 2242.3.

Pharmacokinetics
In general, estradiol and other oestrogens are readily 
absotbed from the gastrointestinal tract and through the 
skin or mucous membranes. However, the natural 
unconjugated oestrogens such as estradiol undergo 
extensive Qrst-pass metabolism in the gastrointestinal tract 
and liver aíter õral doses. They are, thereỉore, generally not 
orally active, although a micronised preparation oỉ estradiol 
has suffident bioavailabilỉty {3 to 5%) to be orally actỉve. 
Estradỉol is metabolised in part to less actìve oestrogens such 
as estriol and estrone. Synthedc oestrogens produced by 
alkylatioĐ of the C17 position, sudb as ethinylestradioL are 
more dơwly metabolised and are thereỉore orally acdve. 
Conjugated oestrogens, whkh ate essentially oestrogen 
metabolites, aie also orally active because they are 
hydrolysed by enzymes in the Iower gastrointestỉnal tract 
alỉomng absorption of the actíve oestrogen. Vaginal, 
transdeĩmal. intranasal, or parenteral use o i oestiogens also 
avoids first-pass hepatìc metabolism. Plasma-estradiol 
concentrations are reported to reach a peak 1.5 to 2 hours 
aíter an oral dose. and again at about 8 houis due to 
enterohepatic recyding. Estradiol esters are rapidly 
hydrolysed to free estradiol when given orally. Aíter 
intramuscular injeaion oỉ the esteis, absorption is 
prolonged.

Oestrogens are extensively bound to plasma proteins. 
Naturally occurring oestrogens such as estradiol are mainly 
bound to sex-honnone binding globulin. Conversely, 
ethinylestradiol is mostly bound to aũiumin.

http://www.ttot.oig.ulc/flles/n:og-cofp/uploaded
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Oestrogens are metabolised in the liver. A variety of 
sulỉate and glucuronide conjugates are íormed, and these 
are excreted in the urine and the bile. Those excreted in the 
bile undergo enterohepatic recyding or are excreted in the 
ỉaeces.

Reíerences to the pharmacokinetics of estradiol1-* and 
other oestrogens.5'6

1. Ruhnz w. tí ai. Pharmacokineiỉa of esưadiol. free and tocal esơone. ỉn 
young vvomcn fữỉlowing ângie intravenous and oral admỉnistntỉon oí 
17 0 -estradiol. Armàmitưlfoĩzdnơiỹ 1993; 43: 966-73.

2. Schubert w. tí ai. Pharreacokinedc evaỉuatỉon of oral 17 6 -oestradiol 
and cwo diíĩerem tac solublc analogues in ovaríectomỉzed vvomcn. EurJ 
Cỉin Pharmacol 1993; 44: 563-6.

3. Baker VL Altcmatíves to oral estrogen repiacement: transdermaỉ 
patches, percutaneous geỉs. vaginal creams and rings. implants, other 
meihods of delỉvery. ObĩUt Gynecoi Clin North Am 1994; 21: 271-9.

4. Price TM tí aỉ. Single-dose pharmacokinetics oí sublingual versus oral 
adminỉsiraúon of micronized 17 0 -trstradiol. Obsttí Gynecol 1997; 89: 
340-5.

5. Stumpí PG. Pharmacokinetics oí esưogen. Obsttí Gynecol 1990; 79 
(suppỉ): 9S-14S.

6. 0'Conneỉl MB. Pharmacokinetic and pharmacologic variation betvveen 
dưrerem estrogen Products. J ơ in  PHarmacoi 1995; 39 (suppl): 18S-24S.

P r e p a r a t í o n s

Propríetary Preparalionỉ (details are given in Volume B)
Single-ingredienl Preparatiom. Arg.: Aerodiol; Estradermt; 
Estradott; Estrolem; Etrosteron; Eutocol* Evorel; Ginatex: 
Ginediol; Hormodiol; Lindisc: Oestro Gel; Progynon;
Progynova; Roníase: Rontagel; Trial Gel; Trial SAT; Austral.: 
Aerodiolt; Clừnara; Estraderm; Esưadoc; Estrolem; Femtran; 
Menorestt; Primogyn Depott; Progynova; Sandrena; Vagitem; 
Zumenon; Austrúr. Climara; Dermestril; Estradot; Estramon; 
Esưoíem; Estrogel; FemSeven; Klimapun Linoladiol; Menor- 
estf; Progynont; Progynova; Systen; VagUem; Belg.: Aerodiolt: 
Climara; Dermestril; Estradenrt Esưeva; Estrolem: Feminova; 
Meno-lmplant: Oestrogel; Progynova: Systen; Vagiíem; Vivelle; 
Zumenon; Braz.: Aerodiol; Avicis; Benzo-Ginoestril; Clima- 
derm; EstradelIeỶ: Estradot: Estreva: Esơoíem; Fem 7; Hormo- 
dose; Lindisc Merimono; Natila; Oestrogel; Primogyna; Riselle; 
Sandrena; Systen; Tegan; Canad.: Climara; Divigel: Esưace; 
Escraderm; Estradoc Estring; Estrogel; Oesdira; Vagiíem; Chile: 
Climadermt; Dermatranst; Enadiolt; Epiesưolt; Estranova Ef; 
Estreva; Farlutesf: Fem 7; Femalon; Femidenn; Femidotf; 
Ginoderm; Hormogel; Mirion; Primaquin; Progynova; Sandre- 
na; Transvital; Vagiíem: China: Climara (jStỉ|l£); Dermestril 

EstroỊem ( i F e m  7 Happier (M3t);
òestrogei (S M S ) :  Progỵnova (ÍHẾ5S); XieKun Yi Er
({?£); Yi Tai Li (S ^ i5 ) ; Cz.: Agotollin; Clímara; Dermestril; 
Divigel; Estradermt; Esưadott; Esưahexal; Estrapatch; Estri- 
max; Estroíetn: Linoladiol N; Neolollin; Octodiolt; Oestrogel; 
Riselle; Systeru Vagitem; Dennu: Climarat; Divigel; Estrevat; 
Estring; Estroíem: Estrogel; Evorel; Femanesc Progynott Systen 
Conti; Vagitem; Vivelle Dot FÍJ1.: Climara; Dermestrilt; Divigel; 
Esơadot Esưena; Estring; Esưotem; Estrogel; Evorel; FemSe- 
ven; Merimonot; Progynova; Vagiíem; Zumenon; Fr.: climara; 
Delidose; Dermestril; Estradermt; Estrapatch; Estrolem; 
Oesdim; Oestrodose; Oesttogel; Oromone; Progynova; Pro- 
vames; Thais; Vivelledot; Ger.: Cutanumt; Dermestril; Esưabe- 
taf; Esuadennt; Esưadot Esưamont; Estreva; Estriíam; 
Estring; Estronormt: Fem 7; Femoston mono; Gynokadin; Gyn- 
Polan Linoladiol N; Merimono; Progynova; Sisare monof; Tra- 
delia; Vagiíem; Gr.: Aerodiol; Climara; Dermestril; Estraderm 
TTS; Estradot: Esuamon; Estring; Estrolem; Estrogelt; Menor- 
est; Oesdim; Oestrogel; Progynon; Systen; Vagưem; Hong 
Kong: Dermestrilt; Estradermt: Estreva; Estroíem: Oestrogel; 
Progynovat; Vagiíem: Hung.: Calidiolt; Dennestril; Divigel; 
Estradermt; Esưamont: Estrapatchỷ; Estrimax; Esưoíem; Fem- 
Sevent; Linoladiol N; Oesưogelt; Vagitem; Inditt. Divigel; E2; 
Estraderm; Estroíem; ETS; Evalon; Oesưogel; ỉndon.: Esưevat; 
Fem 7f; Progynova; Irl.: Aerodiolt; climara; Dermestril; Divi- 
gel; Epiesaolt; Esưadermt; Estradot; Estrevat; Estroícm; Evor- 
el; Eematab; Oestrogel; Vagdem: Israel: Estradermt; Estrotem; 
Evorel; Oesttodoset; Oestrogel; Progynova; Vagìfem; ItaL: 
Armonil; Climaca; Dermestril; Epheliat; Epiestrol; Esdimat; 
Estraderm; Esơodose; Esơotem; FemSeven; Gelestra: Ginaíkos; 
Progynova; Sandrena; Systen; Vagiíem; Zerelia; Malaysia: Divi- 
gel; Oestrogel; Progynova; Mex.: Armistort; Benzo-Ginestryl; 
Climaderm; Essventia: Estradermt; Estramon; Estreva; EvoreL- 
Fem 7; Ginedisc Oesơogd; Primogyn; Sandrena; Systen; Mon.: 
Estreva; Femsept; Neth.: Aerodíol; Cetura; CUmarat; Dermes- 
trilt; Estraderm-ị-; Estradoc Estrevaỷ; Escrofem; Fem 7-ị-; Meno- 
Implant Ovestalt; Progynova; Systen; Vagiíem; Zumenon; 
Norur.: CUmarat; Estradot: Estring; Evorel; Progynova;
VagUem; NZ: Aerodiolt; Climara; Estraderm; Estradoc Estro- 
fem; Femcran: Progynova; Vagiíem; philipp.: Climara; Estro- 
fem; Progynova; Vagưem; PoL: Calidiol; Climara; Divigel; 
Estraderm: Estradot; Estrapatcht; Esưeva; Estrotem; Esưo- 
plastỷ; Fem 7; Oesdim; Progynova; Systen; VagUem; PorL: CIi- 
mara; Dermestríl; Epiestrol; Esưaderm; Estradot; Estrapatch; 
Estreva; Esưoíem; Femringt; Femsete; Oestrodoset; VagUem; 
Zurnenon; Rus.: Climara (KimMapa); Divigel ỰÍHBKma); Esui- 
max (ScipHMaicc); Estroĩem (OcTpoộeM); Oesaogel (3cTpoxen&); 
Progynova (ripornKOBa); S.Afr.: clúnara; Esưaderm; Estradot; 
Estring; Eỉtro-Pause; Estrotenv Evoreb Femigel; Primogyn 
Depott; Progynova: Vagưem; Singapore: Divigel; Estradenn; 
Estring; Estroíem; Menostac Oesưogel: Progynova; Vagưem; 
Spain: Absorientt; Alds; Dermestiilt; Endominat; Esprasonet; 
Estraderm; Estradot; Estrapatchỷ; Estroữikt; Evopad; Merìestra; 
Oesưadin; Progynova; Vagitem; SwecL: Climarat; Divigel; 
Estradot; Evorel; Pemanest; Oesdứnt; Oesning; Progynon; 
Vagitem; Switz.: climara; Divigel; Estradot; Estramont; Estre-

vaf; Estring; Estroỉem N; Femoston mono; Oestrogel; 
Progynova; Sandienat; Systen; Vagdem; Zumenonf; Thai.: clì- 
maìá; Divigeb Ediob Esôofem; Oestrogel; Postmenop; Progy- 
non+: Progynova: Vagưem+; Turk.: AerodioL' Akroíolline; CIi- 
mara; Estradenn; Estramon; Estrava; Estrotem: Fem 7; Femijel; 
Vagiíem; UK: BedoL' Climaval; Elleste-Solo; Eỉtraderm; Estra- 
dot; Estring; EvoreU Fematrixf; FemSeven; Oestrogel; 
Progynova; Sandrena; Vagưem; Zumenon; Vkr.: Divigel 
UỊHBHrenb); Estramon (ScípaMOR); Oesưogel (3cTpo*ejn.); 
Progynova (IlpornHOBa); USA: Alora; Climara; Delestrogen; 
depGynogen; Depogen; Divigel; Elestrin: Esdimt; Estrace; 
Estradenn; Estrasotb; Estring; Estrogd; Evamiỉt; FemPatch; 
Femring; Femuace; Gynodiol; Menostan Mlnivelle; Vagiíem; 
Valergen; Vivelle; Veneĩ.: Aerodiol; climadenn; Estradot; Estto- 
gel; FemSeven; Progynova.

Muhi-ingredient Preparations. Arg.: Aaivelle; Angeliq; Atrimon; 
adocur: Climene; Cristerona; Cydoíem; Disequens; Dos Dias 
N; Eos; Equiỉem; Estalis Sequit; Estalist; Estracorabt; Esưagesc 
Evorel Conri; Evorel Sequi; Fariudiol Cido; Farludiol; Pempack: 
Gadoíem; Gynodian Depot; Hosterona; Kliogest; Lubriderm; 
Mensưogent; Mcsigyna; Patecton Perlutab Preíest; Primosis- 
ton; Rubi; Supligol NF; Totelle Cidico; Totelle Conúnuo; Trial 
Combi; Trial Gest; Trisequens; Austral.: Angeliq; Climent; Esta- 
lis Continuous; Estalis Sequi; Estracombi; Femoston; Kliogest; 
Kliovance; Qlaira; Trisequens; Zoe!y; Austria: Aaivelle; Angd- 
iq; Climen; Duoklũnan; Estalis Sequensỷ; Estalis: Esưacombt; 
Femoston Conú; Femoston; FemSeven Combi; Gynodian 
Depot; Kliogest; Mericomb; Merigest; Perikliman; Qlaira; Sequi- 
dot 2-Phasen; Trisequens; Belg.: Activelle; Angeliq; Climen; cli- 
modien; Cydocun Diviplus; Diviva; Duogestan; Estalis; 
Estracombi; Peminova Plus; Pemoston Conti; Feraoston; Klio- 
gesc Kaemis; Novotem; Qlaira; Trisequens; Braz.: Actlvelle; 
Angeliq; Avaden; Cidoprũnogyna; cliane; Climene; Cydoíemi- 
na; Daiva; Dilena; Elamax; Estalis SQ; Estalis; Estandron P; 
Estragesc Pemoston Conti; Femoston; Gestadinona; Gineane; 
Kliogest; Lindisc Duo; Mericomb; Merigest; Mesigyna; NatUa 
Pro; Noregyna; Perlutan; Preíest; Preg-Less; Pregnolan; 
Suprelle; Suprema; Systen Cond; Systen Sequi; Totelle Cido; 
Totelle; Trinestri]; Trisequens; Uno Cido; CanatL: Activelle; 
Angeliq; Climara Pro; Estalis; Esưacombt; Chile-. Aaivelle; 
Aitesse; Angeliq; Avadent; Cliane; Clúnene; Clỉnomat; Enadioi 
cc t; Enadiol MPt; Enadiol Netat; Estandron Prolongadot; 
Esưacombt; Esưagest; Estranova 30 Simple+: Estranova CCf; 
Farlupostf; Fem 7 Corabi; Femoston Conti; Femoston; Gineío- 
lin; Ginotex; Gynodian Depot; Kilios; Kliogest; Lovelle Cidico; 
Lovelle Continuo; Mesigyna; Novalem; Primaquin MP Conti- 
nuof; Priraaquin MPf; Progyluton; Totelle Cidico; Toteile Con- 
dnuo; Trisequens; Unalmes; China: Actìvelle ( Ì Í 5 1?); Angeliq 

Clũnen (3ÍĨJS); Femoston Lunella ịẼỈẾ):
Novoíem; Trisequens ịvÊStW); Yi Wei Xian (iẵỉtílll); Cỉ.: Acti- 
velle; Alpicort F; Angeliq; Climen; Divina; Diviseq; Estalis 
Sequit; Estalist; Femoston Conti; Femoston Mini; Femoston; 
FoIivirin; Gynodian Depot; GynoveL' Indivána; Kliane; Klimo- 
dien; Klimonorm; Kliogesc Noviana; Novotem; Pausogestt; 
Qlaira; Sequidoct; Systen Conti; Systen Sequi; Trisequens; 
Denm.: Acrivelle; Angemin; Climodien+; Cliovelle; Divina Plus; 
Divina: Estracombt; Evo-Contì; Evo-Sequi; Femanon Femasek- 
vens; Indivina; Kliogest; Novoíem; Nuvelleỷ; Qlaira; Trevina: 
Trisekvens; Trisequens; Zoely; Fin.: Activelle; Angeliq; Clio- 
velle; Cydabilt; Divúia; Divitten; Estalis Sekvenst; Estalis; 
Evorel Conti; Evorel Sequi; Femilan Femoston Conti; Femos- 
ton; FemSeven Combit; Indivina; Kliogest; Mericombt; Meri- 
gestt; Novoíera; Qlaira; Sequidot; Trisekvens; Fr.: Activelle; 
Angeliq; Avadene; Climaston; Climaston; Climene; Climodìene; 
Divina; Duova; Kliogest; Novoíenune; Qlaứa; Trisequens; Ger.: 
ActiveUe; Alpicort F; Angeliq; Climen; Climodien; clionara; 
Cliovelle; Crinohennal íem; Cydo-Progynova N; CydoOstrogy- 
nal; Estalis Sequit; Estragest; Fem 7 Combú Fem 7 Conti; 
Femoston Conti; Femoston; Giandat; Gynamont; Gynodian 
Depot; Indivina; Klimonorm; Kliogest N; Laỉamme; Linoladiol- 
H N; Mericomb; Merigcst; Novoíem; Osmilt; Ostronara; Qlaira; 
Sequidot; Sisare 28f; Sisare+; Trisequens; Wellnara; Gr.: Acti- 
velle; Angeliq; climodien; Cydacun Divina; Eỉtalis Sequũ Esta- 
lis Sequidot; Estalis; Estopause; Estracomb TTS; Femaston: Klio- 
gest; Nuvelle; Qlaira; Systen Conti; Systen Sequi; Trisequens; 
Hong Kong: Activelle; Angeliq; Climen 28f; Cydotem; Dilenat; 
Estracombt; Femoston Contit; Femoston; Honnonint; Klio- 
gest; Novoíem; Trisequens; Hung.: Activelle; Alpicort F; Angel- 
iq; Cliraent; Divina; Estracombt; Estragest- Femoston; FemSe- 
ven Combit; Indivina; KUmonorm; Kliogest; Novotem; 
Pausogest; Qlaira; Triaklún; Trisequens; Tulita; India: 
Kemicetine Anáozena; Mixogen; htdon.: Angeliq; climen 28; 
Cydo-Progynova; Cydoíemt; Femoston; Mediolỷ; RenodioL 
IrL: Actívelle; Allurenet; Angeliq; Estalis Sequit; Estalist; 
Estracombit; Evorel Contí; Femoston Conti; Femoston; FemSe- 
ven Conti; FemSeven Sequit; Femurest-Cond; Indivina; IOA- 
Kliogest; Naemist; Novotem; Qlaúa; Trisequens; Zoely; Israel: 
Activeile; Angeliq; Eviana; Evorel Conti; Evorel Sequi; Kliogest; 
Novofem; Progylutoa* Qlair; Trisequens; ItaL: Actìvelle; Angei- 
iq; Climen; Combiseven; Estalis Sequi; Estracombt; Femity; 
Femoston Contí; Femo$ton; Filena; Gynodian Depot* Klaira; 
Kliogesc Menovis; Naenús; Pausene; Trisequens; Malaysia: 
Activelle; Angeliq; Climen; Duogynon; Femoston Conti; 
Femoston; Progyluton; Mac.: Anaíertin; Angeliq; Avaden; Bino- 
dian; cliane; Climene; Cydoỉemina; Damax; Despamea* Dile- 
na; Estalist; Eỉtracomb; Evorel Conti; Genotort Gravidinona; 
Lutalmin; Lutoginestryl F; Meágyna; Metrigen Fuene; Nosti- 
dyn; Patecton Petiudil; Perluul; Preíest Primoson-F; Proger-F; 
Progyluton; Totelle Continuo; Totelle SecuendaL* Xotemina; 
Yectames; Mon.: FemseptCombi; Femseptevo; Naemis; ZoeIy; 
Neth.: Activdle; Allurenet; Angeliq; Climaston Continu; Cli-

menef; Climodỉen; Cydocurt; Estalis Sequit; Estalỉst; Estan- 
dron Prolongatumt; Esưacombt; Eviana; Fem 7 Sequif- 
Pemoston Continu; Fexnoston; Femphascyl Cotuinu; Pemphas- 
cyL* loa; KUogest Latamme; Naemis+; Novotem; Qlaira; 
Trisequens; Zoely; Norw.: ActiveBe; Climodient; Cliovelle; 
Estalis Sekvenst; Estalis; Eviana; Indivlna; Kliogestt; Novoten; 
Qlaira; Sequidoc Trisekvens; Zoely; NZ: Cllanet; Pemoston; 
Kliogest Kliovance; Nuvelle; Trisequens; Pkữipp.: Angeliq; CU- 
men 28; Femostont; Kliogest PoL: Actívelle; Alpicort E; Angel- 
Iq; climen; Cliovelie; Cydo-Progynova; Dtvina; Diviseq; Estalis 
Sequit; Estalis; Estiacomb; Fem 7 Combi; Pemoston Contì* 
Femoston Mini; Femoston; Gynodian Depotỷ; Indivứia; Klimo- 
norm; Kliogest Novoíem; Qlaira; Systen Conó; Sỵsten Sequi; 
Trisequens; PorL: Activelle; Allurene: Angeliq; Avadene; CU- 
men; CUmodien; Dilena; Estalis Sequi; Estalis; Estracombt; 
Femoston 1/5; Femostott Femsete Combi; Femsete Evo; Mio- 
gest* Laíanune; Naemis; Novofem; Nuvelle; Progyiutoa* Qlaứa; 
Trisequens; Rus.: Angeliq (Ahxsiihe); Climen (ĨOiHMeH); Climo- 
dỉen (ỈOmuođHeH); cỹdo-Progynova (Ihouio-iiporaHoaa); Divina 
ỰỊHBMHa); Diviseq UhtBHceic); Diviữen CBHBMTpeH)f; Pemoston 
(4>cmocioh); Femoston 1/5 (tbektocTOH 1/5); Gynodian Depot 
(rHHOAHaH Reno)t; Indivina (HnaHBHHa); Klimonotm 
(KnHMOHopM); Kliogest (IGiHOrecT); Pausogest (ITayaorecr); Triak- 
lim (TpHaMHM); Trisequens (TpHceraeHc); S.Afr.: Activelle; 
Angeliq; Climen; Divinat; Estalis; Estracombit; Estro-Pause N; 
Evorel Conti; Evorel Sequi; Femoston Conri; Femoston; Klio- 
gest Mixogent; Novolem; Postoval; Preíestat; Primodian 
Depotỷ; Trisequens; Trivinat; Singapore: Activelle; Climen; 
Estracomb; Femoston Conti; Feraoston; Kliogestt; Progyluton; 
Qlaira; Trisequens; Unijab; Spain: Absorlent Plusỷ; Actívdle; 
Angeliq; Climen; Climodien; Duoíemme; Endomina Plust; 
Estalis Sequù Estalis; Estracombt; Eviana; Merigest Sequit; 
Merigestt; Mevaren; Nuvelleỷ: Periíem; Progyluton; Qlaira; 
Trisequens; Zoely; SwecL: Activelle; Angemin; Climodient; 
Cliovelle: Divina Plus; Estalis; Eviana; Pemanor; Pemasekvens; 
Indivina; Kliogestt; Novofem; Qlaira; Sequidoc Trisekvenst; 
Trivina; Zoely; Switz.: Activelle; Alpicort F; Angeliq; Climen; 
Cydactư; Diviseqt; Estalis Sequif; Estalis; Esơacombt; 
Estragest; Estranon Femoston Contì; Femoston; Gynodian 
Depot Indivina; Kliogest N; Mericombt; Merigestt; Novoíem; 
Sequidot Systen Conti; Systen Sequi; Triavalt; Trisequens; 
ZoeIy; That: Activelle; Angeliq; Climen; Cydo-Progynova; 
Diviseqt: Duotoru Femoston 1/10; Femoston Conti; Havinat; 
Indivinat; Klimonormt; Phenokinon-F; Ptimodian Depoth 
Turk.: Activelle; Angeliq; climen; Climodlen; Cydo-Progynova; 
Di-Pro; Divina; Estandron Prolan; Estracombi; Femostoa* Klio- 
gest* Mesigyna; Trisequens; UK: Angeliq; Climagest Climesse; 
Clinorette; Cydo-Prõgynova 1 mg; cỹdo-Progynova 2 mg; 
EUeste Duet Conti; Elleste-Duet Estracombit; Evord Conti; 
Evorel Sequũ Fetnapakf; Femoston Conti; Femoston; FemSe- 
ven Conti; FemSe»en Sequi; Hormonin; Indivina; Kliotem; 
Kliovance; Novolem; Nuvelle Continuous; Nuvellet; Qlaira; 
Tridestra; Trisequens; Zoely: ukr.: Angeliq (AmEeiiHK); climen 
(KaHMCH); Divina CÍHBHHa)t; Femoston (<t>eiaocTOH); Inđivma 
(HaARBHBa)t; Klimodien (ÍGiHMoaHCH)Ỷ; KUmonorm 
(Kbhmohopm); Pausogest (IIay30recT)Ỷ; Revmelid (PeBMemta)t; 
USA: ActiveUa; Angeliq; ClimaraPro: CombiPatch; Depo-Testa- 
diolt; Depotestogent; Mimvey; Nataáa; Preíest Veneí.: Ava- 
den; Cliane; climene; Estragest; Femoston Contú Femoston; 
Ginecosid; Ginecosid; Gynodian Depot Mesigyna; Progyluton; 
Totelle Ciclico; Totelle Connnuo.

Phormacopoeial Preparalions
BP 2014: Escradiol and Norethisterone Acetate Tablets; Estradịol 
and Norethisterone Tablets; Estradiol Injection; Estradiol 
Transdennal Patches;
USP 36: Eỉtradiol and Norethindrone Acetate Tablets; Estradiol 
Cypionate Injection; Esưadiol Tablets; Estradiol Transdennal 
Systent Esưadiol Vaginal Creant Estradiol Vaglnal Inserts; 
Estradiol Valerate Injecúon.

E s t r a p r o n i c a t e  irtNNì
Estrapronicato; Esơapronicatum; 3crpanpoHHKaT.
Oesớadiol 17-nicotinate 3-propionate. . - ụ  :ịM
Q 7H3,NO,=433.5 
CAS — 4140-20-9.
UNII — BC621AC03L ■

ProẠVe
Eỉtrapronicate is a derivative of estradiol (p. 2271.1) with 
nicotinic add. It has been used as an ingredient of a 
combined preparation vvith an anabolic steroid and a 
progestogen for osteoporosis.

E s t r ío l IBAN. rlNNMỊ ........
Ẹstrioii; Estriolis; Estriolum; Foílicular ;.Hormone^l^/d(aíe,.
Oestriol;õstriol; õsztndl; Theelol; 3cTpMQn.
Estra-13 3 0  0)étnene-3,16a,l 7p-tnof r
C ,,H 2,03=288.4  . *
CĂS — 50-27-1 .
ATC —  G03CAQ4. ■ ' : ':v
ATÓ Vẹt— QG03CA04; QC03CC06.
UNII — FB33469R8E

Phamiacopoeias. In Eur. (see p. vii), Jpn, and us.

AU CTOSS-references reíer to entries in Volume A



Eslrapronicaté/Ethinylestradiol 2275

Ph. Eur. 8; (Estriol). A white or abnost white crystalline 
powder. Practically insoluble in vvater; sparingly soluble in 
alcohoL
USP 36: (Estĩiol). A white or pràctically white, odouiless, 
crystaHinè powdér. Insoluble in vvater; spaiỉngly soluble in 
aỉcohol; soluble in acetone, ỉn chloroíorm, in dioxan, in 
ether, and in vegetable oils. Store in airtìght containers.

Protilẹ
EstriọỊ ũ a naturaỉly occuning oestrogen with actions and 
'usẹs ™ it» r to thosê đescribedỉor estradiol (p. 2271.1).

It is used for menopausal HRT (p. 2244.1). When 
oiestrogens aregiven to vvõmen with á uterus, a progestogen 
is required, partículaily tf used long tenn. Oral doses of 
estriol 4 to 8mg daily may be used initially, toOovved by a 
gradual reduction to the lowest effective dose. Estriol has 
also been given with other natural oestrogens su ch as 
estradiol and estrone (see below); usual doses oỉ estriol bave 
ranged from about 0.25 to 2mg daily. Esoiol may be used 
intrávaginally for the short-teim neãtment of menopausal 
atrophic vaginitis and kraurosis vulvae. A dose o( 
SOOmicrograms may be given as a 0.01% or 0.1% cream 
or as a pessary; initial treatment may be given once daily, 
then teđuced to twice each week.

Esưiol has also been given orally íor iníerúlity 
(p. 2253.1) caused by poor cervical penetration, in a dose 
of 1 to 2 mg daily on days 6 to 15 oỉ the menstrual cycle. The 
dose may be increased ư  necessary each month, until an 
optimal e&ect on the cervical mucous is obtained. Doses of 
up to 8 mg daily on treatment days may be needed.

Estrìol sucdnate has also been given orally in the 
treatment of menopausal disorders. The sodium sucdnate 
salt has been used parenterally in the treatment oỉ 
haemonhage and thiombocytopenia.

P r e p a r a t i o n s

Proprielary Prepandions (detailỉ are given in Volume B)
Single-ingradient Preparations. Arg.: Colpoestriol; Menodim; 
Orgestriak AustraL: Ovestin; Austrùc Oitho-Gynest; Ovestin; 
Bdg.: Aadỉemine; Ortho-Gynest; Bros.: Estriopax; Hormocer- 
vix: HonnonioU Ovestrion; Styptanont: Ckữà. Ovestin; Sina- 
pause: Vaddox; China: Ovestin (Bcítí#); Yi Te Le (£4$ífc); 
Ct.: Oitho-Gynesc Ovestin; Deraiu: Ovesdn: Fiiu: Ovestin; 
Pausanok Fr~ Gydrelle; Physiogine; Trophicreme; Gcr.: Cordes 
Estiiol; OeKolp; Oestro-Gynaedron M: Ònho-Gynesc Ovesdn: 
Synapanse Eh  Xapro; Gr.: Ovestin: Hung.-. EÕrokad; Ortho- 
Gynesc Ovestin; Indon.: Ovestía* IrL: Ortho-Gynesth Ovestìn; 
ĩsratk Ortho-Gynesc Ovestin; ỉtaL: Colpogyn; Oĩtho Gynest 
Depot; Ovestint: Troíogin; JpK Estriel' Mac.: Ortho-Gynest; 
Ovestin; Sinapànsc Neth.: Synapause-E> Nortv.: Ovesterin: 
NZ: Ovestin; Pkũipp.: Ovestin; PoL: Oekolp; Ortho-Gynesc 
Ovesứn; PorL: Ovẽstin; Pausigin; Rus.: Estrôkad {3cipóxaa); 
Ovestin (Obscthh); SLẠ/r.: Synapause: Spain: Ovestinon; Swe<L: 
Ovesterin; Swừz.: Oestro-Gynaedron; Ortho-Gynesc Ovestin; 
Thai.: Ovesdn; Turk.: Ovestin; Ư1C Gynesc Ortho-Gynesth 
Ovesdn: ưkr: Ovesdn (Oaecnra); Ventỉ.: Ortho-Gynest: 
Ovestin.
MukHngrxBan* Prapciroliooi, Arg.: Tropívag Plus; Austria: 
Gynoũor: Bdg.: GynoĐon Cs.: Gynoũor; Fr.: Plorgynal; Trophi- 
gd; Ger.: CydoOstrọgynal; GynoQon Hang Kmg: GynoĐor; 
Honnonỉnt; Himg^ Gynoáot; ItaL: Donaũon Maũtỵsia: Gyno- 
ũor; PoL: GynoOm; PorL: GynoSoi; Rus.: GynoAor Ẽ (rHHoịaop 
3); Switz.: Gynoũon Thai.: Gynoũon. TŨiỊc.: GynoOor; UKc 
Honnonin; ukr.: Gynaflor.(rhK)ộnop).
Phcamoeopoanl Praporolions
BP 2014: Esoriol Crèam.

USP 36: (Estrone). Odourìess, small whlte crystals or white 
to creamy-white crystalline powder. Practìcally insolũble in 
water: soluble 1 in 250 oí alcohol and ỉ  in 110 oỉ chloroíorm 
at 15 degrees; soluble 1 in 50 oỉ boiling alcohol. 1 in 33 oỉ 
boOing acetone, 1 in 145 of boiling benzene, and 1 in 80 oỉ 
boiling chloroỉoim; soluble 1 in 50 of acetone at 50 degrees; 
soluble in dioxan and in vegetable oilsr slightly solubỉe in 
soludons oỉ fixed alkali hydroxides. Store in airtight 
containers at a temperature of 25 degrees, excursions 
peimitted between 15 degrees and 30 degrees. Protect from 
iighL

Profile
Esưone is a naturally occurring oesưogen with acdòns and 
uses sừnilar to those described for estradiol (see p. 2271.1).

For menopausal HRT (see p. 2244.1) esưone has been 
given oraũy ãt a dose oỉ 1.4 to 2.8 mg daỉly in a cydical or 
continuous regimen. as a combination produa with 
estradỉol and estiiol (see p. 2274.3). Esưone has also been 
given by intramuscular injection in ofly Solutions and 
aqueous suspensions. When used spedlỉcally for meno- 
pausal atrophic vaginitis. esơone has be en given vaginally. 
If used in women with a uterus, estroneby any route should 
be given with a progestogen.

P r ẹ p a r n t ì o n s

Proprietary Preporotiom (details are gi ven in Volume B)
Stngle-ingradient PraporaHons. CanatL: Estragyn; USA: Kes- 
trone.
Mubi-tngtecBant PrepqraHons. Hong Rang: Honnoninh Mon.: 
Synergon; PorL: Gretalvúe; Spain: Cicatral; Grietalgen: ThaL: 
Metharmon-Ff; Turk.: Synergon; UK: Honnonin.
Phannocopoeial PreporoHom
USP 36: Eỉữone Injectable Suspension.

E s t r o p ip a t e  (BAN)
Esữõpipãtò; RipèraáneEsữorie Sulfate;'Piperazine Oesữoné 
SulphatèBcTpcxiMnâTẽ. • ■
PịRéraạnè^lỹ-ọxoéstr^l^í^lOl-tnen-S-yl hydrõgen- sul- 
phate. 41 '■
C ,a H ^ ^ H ,0Nj==436.6 ■
CAS.— 7280-3777. . ' . , .
UNH -7- SVI38UỶÒ19. . ■ ~
Pharmacopoeias. In Br. and us.
BP 2014: (Ẹstropipate). A white or almost vvhite crystalline 
powder. Very slightly soluble in water. in alcohol. in 
chloroíorm. and in ether.
USP 36: (Estropipate). A vvhite to yellowish-white flne 
crystalline povvder. odourless or may have a slight odour. 
Very slightly soluble in vvater, in alcohol, in chloroíorm. and 
in ethen soluble 1 in 500 of warm alcohol; soluble in vvaim 
water. Store in airtight containers.

Uses and Administratìon
Estropipate is a semisynthetic conjugate oỉ estrone with 
piperatine that is used for menopausal HRT (see p. 2244.2). 
Its action ũ due to esưone (see above) to whidi it is 
hydrolysed in the body.

Esơopipiate is given orally for the short-term treatment of 
menopausal symptoms in doses ranging from 0.75 to 3 mg 
daily. given cydically or continuously; doses up to 6mg 
daily have also been given cydicalỉy. Daily doses such as 
0.75 mg cyclically OT 1.5 mg contínuously may be given for 
the piẽvention oí postmenopausal osteõporosis, but 
oestrogen therapy is generally reserved for women who 
are at signiticant risk and who cannot be given 
non-honnonal treatment. In vvomen with a ũterus 
estropipate shouỉd be used with a progestogen. Estropipate 
has ãỉio been used short term ỉõr menopausal atrophic 
vaginitiỉ as a vaginaỉ cream containing 0.15%; 2 to 4g of 
CTeam is applied daily. In the ưeatment oí ỉemale 
hypogonadism, castration, and primary ovaiian ỉaiỉure, 
esơopipate is given orally in doses oỉ 1.5 to 3 mg daily, in a 
cyclical regimen; higher doses oỉ up to 9mg daily given 
cỹclically have also been used.

Adverse Ettects and Precautíons
As ỉor oestrogens in general (see Estradiol, p. 2273.2) See 
also under Hoimone Replacement Therapy, p. 2246.3.

Interactíons .
See under Hoimone Seplacement Therapy, p. 2251.1 

P r e p a r a t i o n s

Propck tary PraparaHons (detailỉ are given in Volume B)
SbgU-ingradiant Preporotions. AustraL: GenoraL' Ogent; 
Ccmad.: Ogen; Inắotí.: Ogent: SẠfr.: Ortho-Est; UK: 
Hannogenỷ; USA: Ogen.
Pharmocopo«al Prcpoiubom 
BP 2014: Bstropipate Tablets;
USP 36: Esoop^ate Tablets; Eỉtropipate Vaginal Cieam.

E t h i n y l e s t r a d i o l  ỊB A N , riN N Ị -

Ethinýle^dỊoỊuỉ^tEÍỊPyÍ6e^^oi;'.£tiniíẽ^díọj;EtirỊỊfâ- 
|.ra ặ ĩp ]^ Ị^ ọ Ìị^ ^ lìp Ệ ^ ậ lế ậ fâ^ ^ ĩ& ỵ ịỒ ỉrađ tó ĩ; 
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NOTE. Compounded preparations of ethinylestradiol may be 
represented by the ỉoHÕwỉng names:
• Co-cyprindiol (BAN)—ethinylestradiol 35 parts and

cyprõterone acetate 2000 parts (w/w).
Pharmocopoáas. In Chin„ Eur. (see p. vii), ỈM.. Jpn, and us. 
Ph. Eur. 8: (Ethinylestradiol). A white to slightly yellovvish- 
white, crystalline povvder. It shows polymorphism. 
Practically insohible in vvaten ữeely soluble in alcohol; 
dissolves in dflute alkaline Solutions. Protect from lỉght 
USP 36: (Ethinyl Estradlol). A vvhite to aeamy white, 
odourless, aystallỉne povvder. Insoluble in waten soluble in 
alcohol in dtioroĩoim. in ether, in vegetable oils, and in 
Solutions of &xed alkali hydroxides. Store in nonmetallic 
airtight containers. Protea from light

Uses and AdmỊnisỊration
Ethinylestradiol is a synthetic oesữogen with actions similar 
to those oỉ esơadiol (see p. 2271.2).

It is hequently used as the oestrogenic component oỉ 
combined oral contxaceptive prepaiations; a typical daily 
dose is 20 to 40micxograms (for guidance on appropriate 
dose, see p. 2231.3). Ethinylestradiol betađex dathrate has 
been used similarly in combined oral contraceptives. 
Eứùnylestradiol is also used in a combined contraceptive 
transdermal patch that releases 33.9micrograms of 
ethinylestradiol daily with norelgestromin. A nevv patdi is 
applied each week for 3 vveeks oỉ a 4-week cyde. Oestrogen 
exposure hom su ch a patch may be higher than with a 
comparable oral conưaceptìve, and may be assodated with 
a higher tisk of venous thromboembolism (see p. 2238.1). A 
combined contraceptive vaginal ring device delivering an 
average of 15 micrograms ethỉnylestradiol daily vvith 
etonogestrel is also available; it remains in the vagỉna ỉor 3 
vveeks and is then removed for a one-vveek break, aỉter 
which a new ring is inseited. Ethinylestradiol has also been 
used orally as an emergency contracepũve (p. 2233.2) 
combined with levonorgesưel or norgestrel. A combined 
preparation oỉ ethinylestradiol with the anti-androgen 
cyproterone is used for the hormonal treatment oỉ acne 
(p. 1682.2) and hiTSUtism (p. 2262.1), particularỉy when 
contraception is also required (see Uses and Administration, 
under cỹproterone Acétate, p. 2261.2).

Ethinylesưadiol has also been used ỉor menopausal 
HRT (p. 2244.2), although natural oestrogens are ũsually 
preíeưed. Oral doses of 10 to 50 nũcrograms daily have been 
given cydically (with a progestogen in women with a 
utems), but preparations providing lower doses oí 2.5 or 
5 micrograms daũy are also avttilable.

For the treatmẽnt of ỉemale hypogonadism, doses of 10 
to ỈOmicrograms ckiỉy on a cydỉcal basis have been used.

For the palliative ưeatment of prostate cancer 
(p. 712.3) doses oỉ 150micrograms to 1.5 mg have been 
given daily. Ethinylestradiol has also been used for 
palliation of malignant neoplasms of the breast (p. 702.1) 
in postmenopausal vvomen.

Administration in chỉldren. Although unllcensed in the 
UK ỉor use in children, the BNFC does indude doses of 
ethinylestradiol. An initial oral dose of 2núcrograins daiỉy
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may be used in the management of delayed puberty 
(p. 2252.1) in gứls. This may be increased every 6 months 
to 5 micrograms, then to lOmicrograms, then to 20micr- 
ograms daily, according to response. Aỉter 12 to 18 months 
of treatment, a progestogen should be added ỉor 7 days oỉ 
each 28-day cyde. A daily dose of ethinylestradiol 20 micr- 
ograms vvith cydícal progestogen may then be used to 
maintain sexual maturation. For the prevẹntỉon of consti- 
tutional tall stature, oral ethinylestradiol may be given to 
gứls aged 2 to 12 years old in a dose of 20 to 50micr- 
ograms daily (see also Grovvth Disorders in Estradiol, 
p” 2272.2).

Grovvth hotmone ptovocation testing may be used in the 
diagnosis of grovvth hormone deũriency in children with 
growth retardation (p. 1918.3). Hovvever, the response can 
be blunted in prepubertal and peripubertal đũldren, 
resulting in íalse negative results. Honnonal pituitary 
prim ing using ethinylestradiol has been tried in both boys 
and girls in order to increase responsiveness to the test1J 
although there appears to be no consensus on such use.’ 
The BNFC indudes an oral dose of 100 microgiams daily for 
3 days beíore the test, for girls vvith a bone age abovê 10 
years.

1. Loche s. a  ai. The grovvth hormone resọonse to hexareiin in chilđren: 
reprodudbiỉity and eỉỉect oí $ex steroids. J ơ in  Endocrinoỉ Mtíab ỉ 997; 82: 
861-4.

2. Coutant R. tí a i Body composỉtìon. íasting ieptỉn. and sex steroid 
adminístration detennine GH sensitivity ỉn perípubertaỉ shon childrcn. J 
CỈÙI Endocrinoỉ Mttab 2001; 86: 5805-12.

3. Growth Horroone Research Sotíety. Consensus guidelỉnes for the 
dỉagnosis and treatment of growth hormone (GH) dentíency in 
chiỉdhood and adoỉescence: summary statemem oí the GH Research 
Sodety. J Om Endoainoỉ Metab 2000; 85: 3990-3. AỈ50 avaiỉable an 
http://www.ghresearchsocietY.org/flles/EilaLpdi (accessed 22/08/08)

Adverse Effects and Precautions
As for oesơogens in general (see Estradiol, p. 2273.2). See 
also under Hormonal Contraceptives, p. 2233.3 and 
p. 2240.3.

Effects on calcium homoeostasis. Two patients with raeta- 
static breast cancer given ethinylestradiol developed 
rapidly Progressive irreversible and íatal hypercalcaemia, 
considered to be due to stimulatỉon of osteolysis by the 
oesưogen.1

I. Comblect M. a  al. Faul irreversible hypercalcaemia in breaỉt cancer. 
BÁU 1977; I: 145.

EHects on the liver. Cholestasis and pruritus developed in 
a liver transplant redpient receiving ethinylestradiol at a 
đose ol 50 micrograms daily for the treatment of menorr- 
hagia.1 Symptoms subsided on withdrawal of ethinylestra- 
diol but retumed on its re-introduction.

1. Pedorkovr DM, tí ai. Cholestasís induced by oestrogen aíter ỉỉver 
transpianudon. BM J1989; 299ĩ 1080-ỉ.

Interaờions
See under Hormonal Contraceptives. p. 2242.3, and 
Hormone Replacement Therapy, p. 2251.1.
Revievvs.

1. Zhang H. a  al. Phannacokinenc drug ưueracúons involving 17 <1 - 
eihinylestradiol: a new loolt at an old drug. Clin Pharmaakimt 2007; 46: 
133-57.

Pharmacokinetics
Ethinylestradiol is rapidly and vvell absorbed from the 
g a s tro im e s tin a l  tra c t . T h e  p re s e n c e  o f  a n  e th in y l g ro u p  a t  
the 17-position greatly reduces hepatic first-pass metab- 
olism compared with estradiol, enabling the compound to 
be much more active by mouth, but there is some initial 
conjugation by the gut walL and the systemic bioavailability 
is only about 40%. Ethinylestradiol is highly protein bound, 
but Iinlike naturally occurrứig oestrogens, which are mainly 
bound to sex-hormone binding globulin, it is príndpally 
bound to aỉbumin. It is metabolised in the liver, initially by 
aromatic hydroxylation catalysed by the cytochrome P450 
isoenzyme CYP3A4, to form 2-hydroxyethinylestradiol and 
various conjugated metabolites. These are excreted in urine 
and íaeces. Metabolites undergo enterohepatic recyding. 
Reíerences.

1. Back DJ, ứ  ai. The gut waỉl meubolũm of ethỉnyloesưadỉoỉ and ils 
contrtbudon to the pre-systemic metabollsnt oí ethinyloestndiol in 
humana. Br J  Qúĩ pharmaal 1982; 13: 325-30.

2. Guengerich FP. Metabolỉsm of 17 a -eĩhynyletttadỉol In htunans. Lifc Sd 
1990; 47: 1981-8.

3. van den Heuveỉ MW, et al. Comparỉson oí cthinylestradioỉ 
phannacokinetìcs in three honnonal contnceptive íormuUúons: the 
vagỉnaỉ dng, the transdennal patch and an oral contnceptỉve. 
ũm traaptún 2005; 72: 168-74.

Preparations
Proprietary Prepcrartom (details are given in Volume B)
Singie-ingredỉent Preparations. Arg.: Diva Totai' India: Ethi- 
norm-E; Lynorab In d o n Lynoral; Neth.: Lynorat Rtts.: Micro- 
toUin (MHKpoộonnHB); Switz.: EUeacnelIe; Thai.: NuvaRing; 
USA: Estinylt.

Mulli-ingrodient Preparations. Arg.: Aírodita; Aleli; Anubis; 
April; Avancel; Bioíem 35-H Biofem; Cilesc Cuardct; Culda- 
íem; Oamsel' Damseỉla; Diane; Dienopil; Diva; Divina; Dos Dias 
N; Blektra; Evelea; Evra; Eemexin; Femiane; Plorence; Ginelea 
T; Ginelea; Gynovin; Harmonec Isis Fe; Isis; Jade; Kala; Kin 
Kirum; Kirumelle; Iivianne; Loette; LutogynestryL' Marvelon; 
Maxúna MD 24; Maxúna; Merdlon; Mesconceptt; Microíem; 
Microgynon; Microvlan Mileva; Minesse; Minulet; Miranova; 
Miielle; Neogynon; Nordette; Noríen; Norgestrel Cex; Nor- 
gesơel Minon Norgestrel Plus; Primosistoii; Secret 28; Tess 35; 
Tridestan N; Tridette; Trínordiol; Triquilan Umma; Venisse; Yas- 
min; Yasminelle; YAZ; Zinnia; AustraL: Brenda-35 ED; 
Brevứior; Díane; Estelle; Femoden EDt; Improvil; Julief Laila- 
35 ED; Levlen ED; Loene; Logynon ED; Marvelon; Microgy- 
non; Mlcxolevlen ED; Minulec Monoteme; Nọrdette; Noriinin: 
NuvaRing; Sequilar EDf; Synphasic Triỉeme; Triodent; Tripha- 
SĨL' Triquilar; Valene; Yasmin; YAZ; Austría: Aliane; Baỉanca; 
Belara; Bellgyn; Cileste; Diane; Evra; Gradal; Gynovin; Har- 
monette; Lenea; Leonore; Liberel; Loette; Madinette; Madonel- 
la; Marvelon; Melỉane; Merdlon; Microgynon; Midane: Miner- 
va; Minesse; Minulet Mirelle; Motion; NuvaRing; Ovranene; 
Ovysmen; Primosiston; Sequilart; Sylgestrel; TriCilest; Trigy- 
nonf; Trinordiol; Trinovum; Triodena; Valette; Vivelle; Wave: 
Xylia; Xyliette; Yasmin; Yasmineỉle; YAZ: Yirala; Yris; Belg.: 
Cilest; Claudia; Cyprodiolt: Daphne: Desorelle+; Diane; Doccy- 
proestrat; Docdonnat; Eleonor; Elisamylan; Evra; íemodene; 
Gestodelle; Gestoỉeme: Gracial; Grariella; Harmonet; Lowene; 
Marvelon; Meliane; Mercilon; Microgynon; Minulet; Mirelte; 
Mylenamylant; Nora-30: NuvaRing; Ovidol: Ovysmen; Ratio- 
pharmevat; Rimendia; Stediril 30; Tri-Minulec Trigynon: 
Trinordiob Trinovum; Triodene; Yasmin; Yasminelle; YAZ: 
Braz.. Adoless; Alexa; Aỉlestra; Aníerúì: Anemidis; Beiara; 
Cido; Cidotemme; Cidogyn; Cidovulon; Ciprane; Concepnon 
Diane; Diclin; Duninut; Elani; Evanor; Evra; Femiane; Femina; 
Perane 35; Fermon: Gesrinol; Gestradiol' Gesơelan; Ginesse; 
Gradal; Gynera; Harmonec LeveJ; Levordiol; Lizzy; Lovelle; 
Malu; Merdlon Conũ; Merdlon; Microdiol; MiCTopií; Micro- 
vlar; Minesse; Minian; Minima; Minulet; Mừanova; Mirelle; 
Neovlar; Noddin: Nordette; Normamor; Novial; NuvaRing; 
Ovoresut; Previane; Primera; Prúneravimet; Primosiston; 
Repopil; Selene; Siblima; Tamisa; Tanrin; Tess; Trinordiol; Tri- 
quilar; Yasmin; YAZ; Canad.: Alesse; Apri; Aviane; Brevicon; 
Cyden; CyEstra; Demulen; Diane: Evra; FemHRT; Linessa; 
Loestrin 1.5/30; Marvelon; Min-Ovral; Minestrín; NuvaRữig; 
Ortho 0.5/35; Onho 1/35; Ortho 7/7/7; Ortho-Cept; Ovral; Por- 
tia; Seasonale; Seasonique; Select 1/35; Synphasic Tri-Cyden; 
Triquilai; Yasmũi; YAZ; Chile: Alesset; Anovulatorio Micro- 
Dosis; Anuan Anulette; Belara; Caxeza; Cidĩdon; Cidomex; 
Conri-Marvelon; Dahlia; Dal; Desoren; Diane; Dixi-35; Drina; 
Evilin; Evra; FemeUe; Feminol; Femiplus; Femiues; Gianda; 
Gracial; Gynera; Gynorelle; Gynostat; Harmonet; Irưiova Cd; 
Lady-Ten 35; Lovinda; Mactex; Marvelon; Mialem; Microgen; 
Microgynon; Midalet; Minesse; Miniesưel; Minigest; Minuiet; 
Miranova; Mirelle; Moduưolt; Neoíamt; Neolette; Nordette; 
Nordỉol; Norvetal; NuvaRing; Orlon; Primosiston; Tinelle; Tri- 
Cidomext; Tri-Mactext; Trinordiol; Triquilar; Trolit; Vexa; Ỵas- 
nún; YAZ: China: Compound Norethisterone 
Diane (iẺMì; Duorina (0B 9ì); Merdlon (HẤitS); Minulet 
(SSffl); Triquilar (1fS& ); Yasmin (ttsạtỉ); Ylketing (ìfõr 
fệ); Cz.: Adele; Airizia; Belanette; Belara; Bellune; Belusha; 
Chloe; Cìlest: Cừdep Clormetin; Daylerte; Diane; Dienille; Die- 
norene; Drosetil; Egretta; Eloine; Esete; Evra; Femoden; Gra- 
dal; Gravistat; Harmonet; Jangee; leaxũne; Katya; Kirga; Lara- 
belỷ; Laurina; Lindynette; Loene; Logest; Lunaỉem; Madinelle; 
Maitalon; Marvelon; Merdlom Alicrogynon; Milligest; Minerva; 
Minesse; Mlnisiston; Minulet; Mirelle; Natalya; Nelya; Novyn- 
ette; NuvaRing; Pramino; Regulon; Sohinelle; Stodette; Sunya; 
Sylviane; Tri-Mlnulet; Tri-Regol; Trida; Trinordiol+; Trinovum; 
Triquilan Vreya; Yadine; Yasminelle; YAZ; Denm.: Cilest; Daisy- 
nelle; Desorelle; Diane; Dianova; Dretine; Eloine; Estinette; 
Evra; Fem elle; Fem icept; Fem igen; Peminil; Femistad; F innún- 
ette; Gestinyl; Gestodilat; Gestonette; Gradab Harmonet; Un- 
dynette; Loette; Malonetta; Marvelon; Merdlon; Microgyn; 
Milligest; Milna; Milvane; Minero; Minulet Modina; Movinel- 
la; Neogynont; Novynette; NuvaRing; Palandra; Rigevidon; 
Rubira; Tercette; Trịa lem; Triminetta; Trinordiolt; Triiiovumt; 
Triquilar TriregoL' VeUena; Vreya; Yasmín; Yasminelle; YAZ; 
ZaCraf; Zyrona; Fin.: Cilest' Cypretyl; Diane; Evra; Feminil; 
Femoden; Gestinyl; Gestodilat; Gradal; Harmonet; Laurette; 
Laurina; Unatera; Lỉoỉora; Marvelon; Meliane; Merdlon; 
Microgynon; Minero; Minulet' Miranova; Mirelle; Modina; 
NuvaRing; Paiandra; SteùưnừieUe; Tasminena; Trì-ĩemoden: 
TrikvUan Vreya; Yasnún; Yasminelle; YAZ; Fr.: Adepal; Amar- 
ance; Belanette; Belara; Carlin; Cilest; Convuline; Cydeanet; 
Daily; Desobel; Diane; DrospibeL' Edenelle; Elráal: Effiprev; 
Evaneda; Evepan Evra; Harmonet; Holgyeme; Jasmine; Jasmi- 
nelle; Jasminellecominu; Lovavulo; Ludeal; Lumalia; Meliane; 
Melodia; Merdlon; Minerva; Minesse; Minidril; Miniphaset; 
Minulet; Moneva; NuvaRing; Opónesse; Ortho-Novum 1/35+; 
Pacilia; Perleane; Phaeva; Rimendia; Stediril; Sylviane; Tri- 
Minulet; Triafemi; TiiCilest; Triella; Trinordiol; Vamoline; YAZ; 
Ger.: Aida; Asumate; Attempta; Balancat; Belara; Bellat; Bel- 
lisỉima; Biviol; Chariva; Cilest; Cleviat; Conceplan M; Cydosat; 
Cyproderm; Cypronenet; Desmin; Diane; Enriqa; Ergaleat; 
Evaluna; Eve; Evra; Femigoa; Femigyne; Femovan; Femranette 
mikrot; Gravistat; illinat; Lamunat; Leios; Leona; Uana; Love- 
lle; Madinette; Marvelon; Maxim; Microgynon; Minette; Minis- 
iston; Minulec Mứanova; MonoStep; Morea; Neo-Eunomin; 
NovaStep; Novial; NuvaRing; Oviala; Oviolt; Ovoresta Mt; 
Pedbelle; Pink Luna; Ptamino; Synphasec Trienet; Trigoa; 
Trinovum; Triquilan Trisiston; Valette; Verana; Yasmin; Yasmi-

nelle; YAZ; Gr.: Evra; Gradab Gynera; Gynoỉen; Harmonette- 
Launna; Uolora; Loette; Marvelon; Meliane; Merdlon; Micro, 
gynon; Minulet; Neogynon; Nordetle; Nordiob NuvaRing; 
Ovrab Tri-Minulet; Trigynera; Trinordiol; Triquilai; Yasmin; 
Yasminelỉe; YAZ' Bong Kong: Daphne; Diane; Bugynont; Evra; 
Gradal; Gynera; Hannonet; Loene; Marvelon; Meliane; 
Merdlon; Microgynon; Notdette; Novynette; Rigevidoh;' Tri. 
Regol; Yasmin; YAZ; Hung.: Anteovint; Belara; Cilest; Cypro- 
mix; Diane; Dienille; Evra; Femoden; Gestomix; GradaL' Hann- 
onet; Jangee; Lauiina; Lindynette; Loettet; Marvelon; Meliane- 
Merdlon; Mỉlligest; Minerva; Minesset; Minulet; Novynette; 
NuvaRing; Ovidont; Regulon; Rỉgevidon; Samba; Sensonette- 
Symicia; Tri-Regol; Trinordiolt; Triodena; Triquilart; Volina; 
Yadine; YasmineOe; Indùr. Choice; Combee; Crisania; Dear-21- 
Diane; Dinac Divacon; Dronis; Duoluton-U Ergest' Pemilon; 
Prauline; Ginette; Krimson; Lodpil; Loette; Mixogen; Novelon; 
Ovilovv; Ovimed; Ovipau2 -L; Ovrab Triquilar; Indon.: Diane; 
Gynera; Marvelon; Merdlon; Microdiol; Mlcrogyncm; Pil 
Keluarga BerencanaỶ; Planak; Trinordiolt; Triquilar; Yasmin- 
YAZ; Irt: Brevinort; Cilesc Dianette; Drctíne; Dretmelle; Ena- 
don Estelle; Evra; Gradab Leonore; Letìda; Uoíora; Logynon; 
Marviol; Merdlon; Microlite; Minesse; Minulet; NuvaRing; 
Ovogrelt; Ovran; Ovranette; Palandra; Rigevidon; Tri-Mlnulet; 
Trinordíol; Vivides; Vonodiol; Yasmin; Yasminelle; YAZ; Israel: 
Belara: Circlet; Diane; Emily; Estelle; Evra; Feminet; Plame; 
FIoret; Gynera; Harmonet; Lodene; Meliane; Merdlon; Micro- 
diol; Microgynon; Minesse; Minulet; Nordette; NuvaRỉng; 
Ortho Cyden; Seasonique; SheHy; YaeL' Yasmin; Yasminellet; 
YAi ItaL: Arianna; Belara; Cirdet; Credigyne; Credigynette; 
Diane; Dueva; Egogyn; Estinene; Evra; Fedra; Femodette; Ges- 
todiol; Ginoden; Gradal; Harmonet; Kipling; Loette; Ludlle; 
Lybella; Merdlon; Microgynon; Midiana; Milvane; Mlnesse; 
Mínigeste; Minulet; Miranova; Novogyn; Novynette: NuvaRing; 
Planum; Practil; Securgin; Tri-Minulet: Visoũd; Yarina; Yasmln; 
Yasminelle; YAZ' Jpn: Ange; Lunabell; Ortho 777; Mataysia: 
Diane; Estelle; Evra; Gynera; Undynette; Loette; Marvelon; 
Meliane; Mercilon; Microgynon 30; Minulet; Nordette; Novyn- 
ette; NuvaRing; Oralcon; Regulon; Rigevldon; Sucee; Trigestrel; 
Trinordlol; Yasmin; YAZ; Mex.: Alesse: Angie; Belara; Cilest; 
Desmin; Detegen; Diane; Esdegen; Eunice 35-ED: Evra; Pemex- 
in: Ginelea: Gynovin; Letinnov; Marvelon; Merdlon; Microgy. 
non; Mileva: Minesse; Minulet Neogynon; Nordet; Nordiol+; 
Novial; NuvaRing; Ortho-Novum 1/35; Ovrab Radiance; Secret 
28; Trinordiol; Triquilan Yasmin; Mon.: Felixita; Leeloo; Neth.: 
Alesset; Annantah; Armarrok; Aimunia; Belanene; Cilest Circ- 
lec Diane; Evra; Femodeen; Gradal; iamyle; Juliane; Lauiina; 
Logynont; Lonicera; Lovene; Marvelon: Merdlon; Microgy. 
non; Minerva; Ministat Minulet; Miranova; Modicon; Neocon; 
NuvaRing; Oralcon; Ovidolt; Palandra; Rosat StedúiL* Trigy- 
non; Ttinordiol; Trinovum; Valldara; Volina; Yasmin; Yasmi- 
nelle; YAZ; Yirat; Yvidually; Zypina+; Norw.: Diane; Evra; 
FeminiL' Rnminette; Loette; Marvelon; Merdlon; Microgynon; 
NuvaRing; Oralcon; Rubira; Syníase; Yasmin; Yasmineỉle; YAZ’ 
Zyrona; NZ: Brevinon Diane; Eỉtelle; Femodene; GineC levlen 
ED; Loette; Marvelon; Melodenet; Merdlon; Mlcrogynon' 
Minulet; Monoleme; Nordette; Norimin; Roxanne; Synphasic 
Tdíeme; Triphasil; Triquilan Yasmin; YAZ; PhOipp.: Althea; 
Ancea; Azul; Blush; Charlize; Crímson; Diane; Evra; Pemenalt; 
Femme; Gradal; Gynera; Lady; Logynon; Marvelon; Meliane; 
Merdlon; Microgynont; Micropil Ptus: MicTopil; Minulett; 
Nordette; Nordiol; Nortem; Rigevidon; Saíe FUL' Seit; Trinordiok 
Trust PiU; Yastnin; YAZ; PoL: Aliane; Anteovlnt; Artiàa; Asub- 
tela; Atywia; Chloe; Cilest Cirdet; Cyprest; Cyprodlol; Cypro- 
Gen; Diane; Dronin; Evra; FemipoL' Pemoden; Gravistatt; 
Harmonen Jeanine; Kontracepn Linatera; Logest; Madinette; 
Marvelon; Merdlon; Miaogynon; Mídiana; Milvane; Mỉnisis- 
tont; Minulett; Mirelle; Naraya; Novynette; NuvaRing; OC-35; 
Regulon; Rigevidon; Stediiil; Sylvie; Syndi-35; Tri-Minulett; 
Tri-Regol; Ttinordiol; Trinovumt; Triquilan Ttisiston; Yasmin; 
Yasminelle; YAZ; PorL: Aliane; Belara; Diane; EíSplen; Estin- 
ette; Evra; Gradab Gynera; Harmonet; Laurina; ubeli; 
Marvelon: Merdlon: Micxogeste; Microginon; Minesse; Mini- 
geste; Minulet; Mứanova; Novynette; NuvaRing; Petibelle; Reg- 
ulon; Tetragynon; Tri-Gynera; Tri-Minulet; Tnnordiot Triqụi- 
Iar+; Valette; Yasmin; Yasminelle; YAZ; Ra*.: Anteovin 
(AHTeoBHH)t; Belara (Eenapa); Bellune (EentiyHe); Chloe (Xnoe); 
Cilest (CnnecT); Diane (HHaHe); Evra (Eapa); Pemoden 
(tpeMOACH); ieanine (XCaHKtt); Undynette ụhauomet); Logest 
(JIorecr); Marvelon (MapaeaoH); Merdlon (MepcaaoH); Miciogy- 
non (MmcpontnoH); Minisiston (MKHH3HCIOH); Non-Ovlon (Hoh- 
OBJK)H)t; Novynette (ỈÍOBHHeT); NuvaRing (HoraPHHr); Ovidon 
(OantK)H)f; Regulon (PeryaoH); Rigevidon (Phitmmoh); Tri- 
Merd (Tpa-MepcH); Tri-Regol (TpH-Peroa); Triquilar 
(TpHKBBnap); Trìsiston (TpmHCTOH); Yarina (XpHHa); YAZ Uỉatec);
S.Afr.: Adco-Pem; Biphasil; Cilesc Claro; Diane; Diva; E-Gen-C; 
Evra; Femodene ED; Ginette; Hannonett; Inettet; Logynon 
ED; Marvelon; Melodene; MenoQush; Merdlon; Minerỵa; 
Minesse; Minulette; Miranovat; Mữelle; Nordette; Nordiol' 
Ovral; Tri-Minulett; Triơlest; Trinovum; Triodene; Triphasil; 
Yasmin; YAZ; Singapore: Diane; Estelle; Evra; Gynera; Loettet; 
Marvelon; Meliane; Merdlon; Microgynon;. Minulett; Nord- 
ettet; NuvaRing; Trinordiolt; Yasmin; YAZ; Spaùc. Ailyn: 
An tin; Antinelle; Aranka; Arankelle; Balỉanca; Belaia; Bema- 
sive; Danielle; Daylette; Diacaxet: Dialiden Diane; DonabẹL' 
Drelle; Dretine; Dretínelle; Drosiane Diario; Drosiaiiene; Ọr°S" 
pil; Drosure; Drosurelle; Edelsin; Eloine; Elynon Evra; Gestinyl; 
Gradal; Gyneplen; Gynovin; Harmonet; Levobel; UoỊọra; 
Loette; Meliane; Melodene 15; Melteva; Microdiol; MicrogY' 
non; Mỉnesse; Minulet Neogynona; NuvaRing; Ovoplex; RegU' 
lon; Suavuret; Tevalet; Tri-Minulet; Triagynon; TTiddon Tngy- 
novin; Yasmin; Yasminelle; YAZ; Ylra; Sweí: Abelonelle;

Ail aoss-references reíer to entries in Volume A

http://www.ghresearchsocietY.org/flles/EilaLpdi
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Cilest; Desoletc Dianc. Hoine: Evra; Lioíora; Merdlon; Neov- 
letta; NuvaRing: Orthonett Novtim; PrioneHe; Restovar; Syn- 
ỉase; Trintiront; Trinordiol; Trinovum; Trionctta: TriregotỸâs- 
mln: Yasmỉnelìe; YAZ; Zyrona; Sw ia .: Beiara; Belarỉnă; Cllest; 
Cypestra; Cyprelle; Desoren; Diane: Eloine; Elyíem; Estinettc; 
Bvra; Pemadiol; Fendnac Gestoden Phu; Gradai; Gynera; 
Gyselle; Hatmonet; Holgyeme; Ladonna; Levomin; Llosanne; 
Madinette; Marvelon; Mđiane; Meloden; Merdlon; Mkrogy- 
non; MiỊvane; Minerva; Minesse; Mỉnulét: Miranơva; MiieDc 
Myvlarr NuvaRing; Ologyn; Prím ođsưm Ỳ. Tcinorum ; Tyarcna; 
Yasniln; YaanineDe; YAZ; T h a i: Anoa; Attnle: Annylyn; B- 

. Lađy; Belara; Cldomex; Cilest; Cypress; Daỉoe; Daisy; Diane; 
Dior Evia; Gynera; Hdẹn; Jeny-FMP; Lađy-35; Linđynette; 
Manoane; Manodiol' Marvelon; Meliane; Mdodia; Metdlon; 
Microgestt; Miaogynon; Microlenyn; Mỉnidox; Minny; Nord- 
Ctte; Novynettc OC-35; Oflezz; Oralcon-P; Preme; R-Den; 
Rigttt; Rigevidon; Sucec; TUCQesc Trigestrel; Triquilar; Yạs- 
Tniri; YAZ; Turk.: Belara; Desolett; Dianẽ; Ginera; GyneHe; io- 
Ovrat Lyndiol; Mlcrọgynon: Minulet; Mlnnova; Myialon; 
NuvaRing; Preven;- Regtnon; Tliqullart; Yasmin; Yans ƯK: 
AatodK  Binovum; Brevtoor . Clcaỉem; CÁest; Cimta; Oairette; 
Dianettc Dlva; Evra; Pemodene; Pemodette; Gedaiel; Katya; 
Lêvest; IMnna; Loestrin; Logynon; Marvelon; Merdlon; Micro- 
gýnon 30; MHlinette; Norimin; NuvaRỉng; Ovran 30; 
Ovranette; Ovysmen; Rigevidon; Sunya; Synphase; Triadene: 
Tiinovum; Triregok Yasmin; YA2; ukr.: Bdan (Een*pa); Darilia 
yỊapHjnw); Diane-35 (AụHe-35); Pemoden ($exa«ai); Jeanine 
(XaBHH); Linđyneoe ựhatmtáer): logest piorecT); Marvelon 
(MapnenoH); Merdlon (MepamoH); Microgynon (MmpanoiOH)t; 
Midlana .. (Mnpau); Novynette (Houmer); NuvaRing 
(HoBaPnHT); Ovidan (OnAOR)t; Regulon (PeryaoH); Rigevidon 
(PHresRAÕB); SĐhouette (CHnyer); Tri-Merd (Tpn-Mepcn); Tri- 
Regol (Tpá-Peroa); Triqullar (Tpmtnump); Tristin (TpBCTHB)t; 
Yaĩina \ĩípum);,.USA: Alesset; Ahavera: Ályacen 1/35; Alyacen 
7/7/7; AnictMa;. Áptk Aranelle; Avỉane; Arurene; Bahtva; 
Beyas Brevicon; Briellyn; Camrese; Cazianc CesU; Chateal; 
Cryseũe; Cydesa; Diysee; Dẹsogen; Enpresse; EstaryDa; Estro- 
step Fe; Palmina; Femcon Fc PeniHRT; GUnvi; Bntell' Jolessa; 
Juậel Pe; Kaiiva; Kelnoc Kurvcki; Leena; Lessina; Levora; Lo 
Loesoin Fe; Lo Minastiin Fe Lo/Ovral; Loestrin Fe; Loestrin; 
Loryna; LoSeasonique; Ltrtera; Lybrel’ Marilssa; Minastrin 24 
FE: Mỉicetté Modlcon; Myzũn; Necon 10/11; Necon 0.5/35, 
1/35; NEB 1/35; Nordene; Norinyl 1 + 35; Nortrel; NuvaRỉng; 
Ocelia; Ortho Cyden; Ortbo Evia; Ortho Tri-Cyden; Oithõ- 
CcpC Ortho-Novum 1/35; Ortho-Novum 10/1 l-fí Ortho- 
Novum 7/7/7; Ovcon 35; Ovcoo 50; Ovralt; Ptaneỉla 1/35; Pừ- 
meQa 7/7/7; Portia; Prevưem; Quartette; Qoasense; Redipscn; 
Saỉyral; Seasonalc Seasonique; Solia; Sprlntec Sronyx; Syeda; 
Tíliá Fe; Trỉ-Estarylla; Tri-Legesc. Tri-linyah; tti-Lo-SprÌntec 
Tri-Norinyt Ttí-Prevữem; Td-Sprintcc; TriNessa; Triphasilt; Tri- 
vora; Vellvec Vestura; Viorele; Wymzya Fe; Yasmin; YAZ; 
Zarah; Zendunt Fe Zenchent; Zovĩa; ỹmtx.: Alessc; Bdara; 
Cididon; Diane; Đixt' Evra; Femianc; Gynera; Hannonet; 
Marvdon; Mardlon; Minesse Mỉnigynon; Minulet; Mipil' Mir- 
eUe; Neogynon; Nordette Nordiol; Novial; Ortrd; Ovrâl; Rlge- 
vidon; Tri-Regol; Trinordỉol; Trlquilac Yasmin.

PharmocopoMaiPrepuiulKins
BP 2014: Eddnylesnadiol Tablets Levonorgesod and Ethiny- 
lestradiol Tablets
usp  36: Desogesod and Etbinyl Esưadlol Tablets Drospứcnone 
and Etbinyl Ésnadiol Tablets; Éứiinyl Esưadiol Tablets Ethyno- 
diol Diacetate and Ethinyl Eỉtradiol Tablets Levonorgesod and 
Ethinyl Estiađol Tablets Noredũndrone Acetate and Elhinyl 
Eỉtiadiol Tablets; Norethỉndrone and Ethinyl Esnadỉol Tablets 
Norgestbnate and Btbinyl Esoadiol Tablets; Norgestrel and 
Etbinyl Estiadiol Tablets.

Ethisterone [BAN, HNNÌ
Ẩ ậi^ pl^ roíypạ^ steroọ e toii^esrôsteronẽ; ễỊhiạtér-; 
ón^ & ỊrtaO T^ ftìsteron; Etìsterona; Ẹtisteronb Etyster-. 
onum; N5C-9565; .Ptaegninúm; Pregnenỉnolonét prégnin;. 
^rncrepoH.
17p-Hỵdro»cy!-l 7a-pregn-4-en-20yn-3-one.
C2tHap2=3l2J-
c - - -  .  , .

-  ........................................

Pharmacopoeias. In Oán. and Pol.

P r o Ẽ l e

Etbisterone iỉ a progestogen that is sưucturaHy related to 
testosterone (p. 2305.1); h also has oestrõgenic and 
androgenic properties. It ỉs gtven orally witb an oestrogen 
for the treatmẽnt of amenõrrhoea (p. 2251.3). A dosẽ oỉ 
ethỉsterone 40 mg with ethỉnylestradid 40micrograins may 
be given twioe dáily for 3 dãys, and withdrawãl bleeding 
occũrs about 3 to 7 days later.

Preparations
Propríetary Piqxiutioitt (detaỉls are givcn in Voỉume B) 
MuUmgrecSmr PraporaSotiL Arg.: LutogynestiyL

P r o ỉ i l e

Ẽidiyiésiãẽnổi is ã  17o-aÌkỹlẩted ánabolỉc steroid (sẽ é  
Testosterone, p. 2305.ỉ) with Uttle anđrogenic eữea and 
slight progestogenic activity. It has been used ỉor the 
promotion of growth in boys with short stature or delayed 
bone growth. It is used in veterinary medidne.

E t o n o g e s t r e l  ÍBAN, U SAN, riN N i . _

Etonõgestr̂ ẽil; Étonogestrel;Etonogeầrelũm;.. 3-ke«>?Ị 
Desogestrẽl;Org-3236; ắTOHQreape/i. ’., - T:-- ‘ í;; . -V 
:1.3.J£thylíTZ:hj«Jroxy:n.TrDethỹlêne-lB,l9hdinòrTl7Q-pregn.-ĩ. 
r4-en-20^n-3-one;Í7(ì-ì-lỵdroxy-V1-methylẹné-l8-homo-Ĩ9-: 
nor-17Q -pfegrtr4^n-20-yT ì-3-one. ■ : -
^ ^ = 3 2 4 5 --
'C A S— S t o ỷ ĩ t ỵ i :  ■

àoĩÁctâ' /■ '
f íC  \ỉe t —  Q G 03AC08 *
U N It—  3Ọ4GTH6RNH.

U s e s  a n d  A d m i n i s t r a t i o n

Etonogestrel, the active metabolite of desogestrel 
(p. 2266.3), is used as a hormonal contraceptíve (see 
p. 2231.3). A subdeimal ũnplant containing 68 mg of 
ẽtonogestrél is used as a progestogen-only cõntraceptive 
that is eỉtectíve ỉor 3 yean. Etonogestrel is also used as the 
progestogen component of a combined contraceptìve 
delivered Via a vâgũial ling device. The ring releasẽs an 
average oỉ Ỉ20tnjcrograms daiỉy oỉ etonogestrel and 
15 micrograins daữy oỉ ethinylestradiol and remains in the 
vagina ỉor 3 weeks; it iỉ then removed ỉor a one-week break 
alter which a new ring is inserted.

Etonogestrel is under invcstigation as a male 
contracepdye, given orally or by implant, with testosterone 
implants or injectioiis.
References.

1. Eđwarris JE, Moore A. ỉroplanon: a revtew of fj)mraỊ studies. Br J Fđm 
rtann 1999:34: 3-16.

2. Le J, Tsourounỉs c  ỉropỉanon: a criiicaỉ irview. A m  rharmaathsr 2001; 
35: 329-36.
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combỉned contracrprivẽ va^nal ling, NuvaRing. Eur J Corứracept Reprod. 
Health Can 2002; 7 (soppl 2); 19-24.

4. Meirik o . tí aL WHO Consùlurion on Impỉamabỉe Coooaceptives ỉor 
Women. Implantable convaceptỉves ỉor women. Hum Repnd Upắđte 
2003: 9: 49-59.

5. Sarkxr NN. Tbe comblned conưaceptíve Ta^naỉ devỉce (NuvaRing): a 
CDmpreheiuive review. EurJ Contraưpỉ Reproẩ Health Can 2005; 10:73- 
a.

6. Roumen FJ. The contraceptive vagỉnal lỉng oompared wỉth the 
combined oraỉ contracepổve pilli a compreherôỉve revỉew oỉ 
randomỉxed concrolỉed ưỉals. Contraapàon 2007:75:420-9.

7. MomiDCTS E. đ  đ/. Maỉe hormonal contracepùon: a double*bỉind. 
pỉacebo-conuolled studỵ. J Qũt Endoerinoỉ Mttab 2006: 93:2572-60.

6. Adams K. Beaỉ MW. ỉmpUnon: » review of the Uterature wtih 
recommendations for dinỉcal managemem. J Miàwifery Womem Health 
2009; 54ỉ 142-9.

9. Barreỉros PA. et ai. Extended regimens oỉ ihe eontracepừvg vaginaỉ Ting: 
evaiualkm of dỉnical aspeas. Cantraetpùon 2010; 81: 223-5.

Adverse Effects and Précautìons
As for progestogens in general (see Progesterone, p. 2301.2 
and p. 2301.3). See also under Hormonal Contraceptives. 
p. 2233.3 and p. 2240.3

Breast ỉeeding. Etonogestrel was lound in the breast milk 
of 42 women given a concraceptive etonogestreỉ ỉmpỉanL 
Over the 4-month study, compared vvith a group who 
used an ìntra-uterine non-hormonal device, etonogestrel 
did not aSea the volume or composition oỉ breast nuỉk, or 
the grovvth oi the bieast-ỉed iníants.1 At 3 years oỉ age 
there was no diỉCerence in growth betvveen these 2 groups 
of children.2

1. Rdnpnyoon D, el ãl. Eíĩccts o/ thc eu»o(estrel-rele*sinf comnccpdvc 
impùm (lnqilanon) OD pmmeters ot bieasdeedlng compued to ũiose 
o( an iotnutnúie devict Cmtrttaptìm  2000; <2:239-46.

2. TaneepankỈBkul s . a * L  EOeas ói the etonogestrel.ideasing implant 
Implanoa and a nonmedicated inttauterine devict on the gnmrth aí 
teean-ted lnỉants. ũnuraaptím  2006; 73 :36Í-71.

Poq>hyrÌQ. The Drug Database íor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenơe (NAPOS) and 
the Porphyria Cenưe Svveden, classiAes etonogesơel as 
porphyrinogenic it should be presaibed only for compel-

ling reasom and precaudons shọuld be taken in aỉl 
paăents.1

1. The Drag Dạtábese tor Acnte Poiphyiia. Avállable at: http://www. 
drap-porphyria.org (a a s te d  04/10/1 í ) .

Vagỉnal 'Ueeding. Prolonged' vaginal bĩeecUhg, lastlng 
from 2 to 26 weeks, bas been repoited with the USẽ oíetó- 
nogestrel subdehnal implants.' Blood transỉúsiáti was 
needed in the management of onẹ patíent.1 MUepristone, 
combined with eith« ethinylesttadiol or doxycydine has 
also proved e&ectlve in teimỉnating bleeding episodes 
cạused by etonogestreL1 Heavy. bleeding has be en 
described in 2 women aher the implant had broken while 
in place.M

1. Advene Dnig Reacdons Advisoiy Committee (ADRAC). Implanon and 
vaginal Uecdlng. A iat A ề m t D n i R m t Buữ 2003; 22: 11-12. Also

• avaOaUe ac htqn//«nnrjga4OVAn/adi/aad>b/aadr0306.pdf (accesed 
. 27/06/01)

2. Wdtberg E. ri a/. A landomiied controDed trial oỉ tieatment optlons ỉor 
ưouUeỉõnK uterine bleeding in Implanon m en. B im  ỉtp n đ  2009; 24: 
1852-61.

3. Ptckard s. Bacoo L Pentnent vaginal bleeding ln a patient vrlth a brolren 
Implanon. J fđm  n a m  R tpn i Htalth Can 2002; 28:207-8.

4. A p m l  A. Robbuon c  ỉpontaneous snapping o i an Implanon In two 
hãlves ln sỉtu. J fam  nam Ktpnđ Htũhh căn 2003: 29:238.

InterađỊons
As íorprogestogens in general (see Progesterone, p. 2302.2). 
See also under Hormonal Contracepdves, p. 2242.3.

Pharmacokinetics
Etonogestrel is hỉghly bound to plasma proteins; about 32% 
is bound to sex honnone binding globulin and 66% to 
albumin. It is metabolised by the cytođưome P450 
isoenzyme CYP3A4, and both metabolites and tmchanged 
drug are exaeted in the uiine and íaeces. The elimination 
halỉ-liíe is about 25 to 30 hours. Etonogesnel is distrĩbuted 
into breast milk.
References.

1. Thnmer CJ, Mulden TMT. rhannaooldnetỉa aí etonogestrd and 
ethtnylesnadká reỉeased bom a coiriMned cannaceptlve vaginal ring. 
ơ iit PharmaeMmt 2 0 0 3fe 233-42.

2 . Bennink Hl. The phaimacoldnetia and phannacodynamia oi 
ImpUnon. a dngle-ĩod etonogestrcl cooơacepdve impìant. Eur J 
Comraan Xtproề ĨUalth Can 2000: 5 (suppl 2): 12-20.

P r e p a r a t i o n s

Proprietory Preporaliont (details are giveii in Volume B)
Singh ingrecBan/ Preponulions. A ustràL : Implason; A u stría : 
Implanon; Belg.: Implanon; B rax.: Implanon; ơ iữ r . Implanon; 
O ũntc. Implanon Cz.: Implanon; D enm .: Implanon;
Nexplanoó; F in .: Implanoirt; Nexplãnon; F r.: Implanont; Nex- 
plaiĩon; G tr.: Implãnon; G r.: Implanon; H ung.: Impíanon; 
ln d o n .: Implanon; I r t:  Implanon; M alaysia: Implanon; M ac.: 
ImpUnon; N eth .: Implanon; N ơ n r.: ừnplanonỷ; Nexplanon; 
NZ Implanoo; PorL: Implanon; Singapore: Implanon; SpaỈK . 
bnplanon; S w td .: Implanont; Nexplanon; S w itz .: Implaoon; 
Thãi; Implanon; NuvaRỉng; T u rk.: Implaoon; UK: Impĩanont; 
Nexplanon; USA: Implanon; Nexplanon; V en eỉ.: Implanon.
MuHi-ingredient Prepomtions. A ustraL: NuvaRing; A u strũ r  
NuvaRing; B etg.: NuvaRing; B ra v : NuvaRing; C anad.: NuvaR- 
ing; Chile: NuvaRỉng; Cz.: Cirdet; NuvaRing; D a tm .: NuvaRing; 
B in .: NuvaRing: F r.: NuvaRỉng; G er.: NuvaRing: G r.: NuvaR- 
ing; H ung.: NuvaRing; IrL : NuvaRing; Israel: Cỉrdet; NuvaR- 
ing; ItaL : Chrdet: NuvaRing; M alaysia: NuvaRing; M ac.: 
NuvaRing; N eth .: Cừdec NuvaRing; N orw .: NuvaRing; PoL: 
Cirdet; NuvaRing; PorL: NuvaRing; R us.: NuvaRing
(HoraPMHT); Singapore: NuvaRing; Spain: NuvaRing; Sw etL: 
NuvaRing; S w itz.: NuvaRing; T u rk.: NuvaRing; UK: NuvaRing; 
U kr.: NuvaRing (HoiaPmr); U SA: NuvaRing.

Etynodioỉ Diacetate IBANM, piNNMi
Aethynodiolumõiacetlcurri; Éíacẽtato de .eùnodÌo1;ĩthyno- 
diol Diacetate (USANk Etinodiolí dkcètato dei -Étyoodiol;1 
Diacetatff'd'; Etỹnodioí Diàcetàs;. SC-11800; 3cnÌM0fli40na 
AviaLieraT.'' ‘
19-Nor-l 7o-pregr>i4-en-20-yne-3|ỉ)l 7p-diol diacetaté.'
C24H320«=384Ì -  “  -
CÂS —7Í23h93-2(etynodìoO;'297-76-7(etynodioldiacetoTe).. 
ATC  —  GO3DCC0' '
A ĩQ V e£-f;Q ã03D C Ổ è . "
UNB —  62H Ĩ0A 1236. "  1 _/

Phcumacopoeias. In Br.. PoL. and u s .

BP 2014: (Etynodiol Diacetate). A white or almost vvbỉte, 
odourless or almost odoudess, crystaDỉne powder. Very 
slighdy soỉuble in vvater; soluble ỉn ălcohol; ừẽely soluble in 
chloroíorm and in ether. Protect from IighL 
USP 36: (Ethynodiol Diacetate). A white, odouiỉess, 
crystaũỉne povvder. ỉnsoluble in water; soluble in alcohol; 
very soluble in chloroíorm; ừeely soluble in ether; sparingly 
soluble in flxed oils. Protect ỉrom light.

The Symbol ®  denotes a substance whose use may be restriaed in cenain sports (see p. vui)The Symbol t  denotes a preparatíon no longer actively marketed

http://www
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Usesand Administratíon
Etynodiol diacetate iỉ a progestogen (see Progesterone, 
p. 2300.2) that iỉ used as the progestogenic component of 
combined oral contraceptives and also alone as an oral 
progestogen-only contraceptive (see p. 2231.3); typical 
daiỉy doses are 1 or 2mg in combinatìon Products and 
500 micrograms for progestogen-only contraceptives.

Adverse Eữects and Precautions
As for progestogens in general (see Progesterone, p. 2301.2 
and p. 2301.3). See also under Hormonal Conơaceptives, 
p. 2233.3 and p. 2240.3.

Pregnaney. Fetal ađrenal cytomegaly in a 17-week-old 
fetus was assotíated with the matemal ingestion of an oral 
contraceptive containing etynodiol diacetate 2mg and 
mestranol 100 micrograms from the sixth to the íour- 
teenth week of pregnăncy.1

1. Gau GS, Benneu Mi. Fetal adrenal cytomegaỉy. J Clin Pathoi 1979: 32: 
305-«.

Interactions
A s  for progestogens ingeneral (see Progesterone, p. 2302.2). 
See also under Hormonal Conưaceptives, p. 2242.3.

Pharmacokinetícs
Etynodiol diacetate is readily absorbed from the gastro- 
intestinal ơact and rapidly metaboỉised. largely to norethi- 
sterone (p. 2294.2). About 60% of a dose is stated to be 
excreted in urine and about 30% in íaeces; the halMiíe in 
plasma is about 25 hours.

P r e p a r a r io n s

Proprietory Preparations (details are given in Volume B) 
Single-ingredient Preporotions. NZ: Femưlen+; UK: Femulenf.
Mubi-ingredient Preporations. Arg.: Soluna; Canad.: Demulen; 
USA: Kelnoc Zovia.
Pharmacopaeial Preparalions
USP 36: Ethynodiol Diacetate and Ethinyl Esưadiol Tablets; 
Ethynodiol Diacetate and Mestranol Tablets.

F lu g e sto n e  A c e ta te  IBANM, riNNM i 

Acetato de Augestona; Plugestona, acetato de; Flugestone, 
Acétate de; Flugestoni Acetas; Flurogestone Acetate (USAN); 
NSC-65411; SC-9880; (PnyrecĩOHa AỈíeTaT.
9a-Fluoro-l 1 (3,17a-dihydroxypregn-4-ene-3,20-dione 17- 
acetate.
C a H 3,FO5= 4 0 6 5
CAS — 337-03-1 (Augestone); 2529-45-5 (Augestone acerate). 
UNII — X60881643X.

Proỉile
Flugestone acetate is a progestogen (see Progesterone. 
p. 2300.2) used in veterinary medicine.

Fluoxymesterone ỊBAN, IÌNNI ®  

nuoksimesteroni; Fluoximesteron; Fluoximesterona; Fluox- 
ymestérone; Fluoxymesteronum; Fluximesterona; NSC- 
12165; ©nyoKCHMecrepOH.
9 a -F lu o ro -1 13 ,17 ( ỉ -d ih y d ro x y -1 7 a -m e th y la n d ro s t-4 -e n -3 -  
one.
C2oH29FOj =336.4  
CAS — 76-43-7.
ATC — G038A01.
ATC Vef — QG038A01. 
um — 9JU12S4YFY.

Pharmacopoeias. In J p n  and us.
USP 36: (Fluoxymesterone). A vvhite or practically white, 
odourless, crystalline powder. Pracdcally insoluble in vvaten 
sparingly soluble in alcohol; slightly soluble in chlorolorm. 
Protect hom Iight.

Uses and Administration
Fluoxymesterone has androgenic properties (see Testo- 
sterone, p. 2305.2). It is effective when given orally and is 
more potent than methyitestosterone.

In the treatment of male hypogonadism (p. 2252.3). 
ũuoxymesterone has been given in a dosage oỉ 5 to 20 mg 
daily. For the use of Huoxymesterone in boys with delayed 
puberty, see Administratíon in Children, belovv. In the 
palliation of inoperable neoplasms of the breast in 
postmenopausal women (p. 702.1) it has been given in 
doses of 10 to 40 mg daily, in divided doses. Fluoxymester- 
one has aỉso been used in the ưeatment o i aplastic anaemia.

Administration in children. In the treatment of delayed 
puberty (p. 2252.1) in boys, Auoxymesterone has been

given orally in usual daily doses of 2.5 to 10 mg, adjusted 
according to response (doses up to 20 mg daily have been 
used). Care is necessary because o£ the risk of epiphyseal 
dosure and treatment is generally only given for 4 to 6 
months.

Adverse Effeớs and Precautions
As ỉor androgens and anabolic steroids in general (see 
Testosterone, p. 2307.3).

As with other 17a-alkylated compounds ủuoxymester- 
one mây cause hepatotoxicity, and is probably best avoided 
in patients with hepatic impairment, and certainly if this is 
severe.. Hepatic hmction should be monitored durỉng 
therapy.

P r e p a r a t i o n s

Praprietary Preparatkxu (details are given in Volume B)
Sngle-ingredient Preporations. Gr.: Halotestín; Mex.: Stenox; 
USA: Androxy.
MdH-ingredient Preparotions. Arg.: Feronaf.
Pharmaeopoeial Preporotions
USP 36: Ẽluoxymesterone Tablets,

Foliicie-sỉimu!cjting Hormone
Folitrofina; Folitropina; FSH; GonadotroAna fo!iculoestimu- 
lante; Hormona estimulante del íolículo.
ATC Vet — QG03GA90.
UNII —  8W9AS43IDH (íollide stim u la ting  h o rm o n e  beta  
polypeptíde).

Phormacopoeias. Eur. (see p. vii) indudes Folliưopin and 
FolIitropin Concentrated Solution.

F o llitro p in  A Jfa  Ị&4N, riNNi 

Folitrofìna alfa; Folitropin Alfa; politropina alfa; Poliitropỉne 
Alla; Follitropinum Alfa; Oon/iMTponnH Anbộa. 
^437^682^1220134^133 10 20 6  ( Q - 5 u b u n ỉ t ) ;
C53aH833Ni4sOi7iSi3„ 12 485 (|3-subunit)
CAS — 9002-68-0 (follitropin alfa); 56832-30-5 (a-subunit);
1 ỉ0909-60-9 (p-subum t); 146479-72-3 (íolliữopin alfa).
ATC — GQ3CA05.
ATC Vet —  QG03GA05.
UNII — 076W HW 89TW .

F o llitro p in  B e ta  ỊBAN, riNNỊ

Folitrofina beta; Folitropin Beta; Folitropina beta; Folliứopine 
Béta; Follitropinum Beta; Org-32489; ®o/i/MTponMH 5eĩa. 
C437Hg32N)220]34Si3ai  1 0 2 0 6  ( d - s u b u m t ) ;  

5̂38̂ 833̂ 145̂ 171̂ 13* 12 485 (Ị3-subunit)
CAS — 169108-34-3 (h lliưopin  beta); 150490-84-9 (ỉollitropin 
beta); 56832-30-5 (a-subunit); 110909-60-9 flì-subunit).
ATC — G03GA06.
A ĨC V e t —  QG03GA06.

Ụ nits
80units of human pituitary lollide-stimulating hormone 
are contained in about 4.17micrograins (with 5mg of 
mannitol and 1 mg human serum albumin) in one ampoule 
of the first International Standard (1986).

138units of recombinant human {ollide-stimulating 
hormone íor bioassay are contained in one ampoule of the 
first International Standard (1995).

U ses a n d  A d m in istra tìo n
Follide-stimulating hormone is secreted by the anterior lobe 
of the pituitary gland, with another gonadotrophin, 
luteinising hormone (p. 2287.1).

These gonadotrophins stimulate the normal hinctionỉng 
oí the gonads and the secretion of sex hormones in both 
men and women. In vvomen. follide-stimulating hormone 
stúnulates the development and maturation o i  the ỉollides 
and ova; in men it has a role in spermatogenesis.

Recombinant human íollide-stimulating hormones 
(íollitropins alía or beta) are used in the treatment oí 
íemale iníertility due to anovulation, in women who have 
not responded to donũỉene therapy. FoIliưopins are also 
used for the stimulation of spermatogenesis in the 
management of male inỉertility caused by hypogonado- 
trophic hypogonadism (see Iníertility, p. 2253.1).

The dosage and schedule o í  treãtment ỉor íemale 
iníertllity must be determined according to the needs of 
each patient; it is usual to monitor response by studying the 
patient's urinary oestrogen excretion or by ultrasonic 
visualisation oỉ lollides or both. In menstruating patients 
neatment should be started vvithin the flrst 7 days of the 
menstrual cyde.

• Treatmentis usually begun with 75 to 150units dailyby 
subcutaneous or intramuscular injection for 7 or 14 days- 
if there is no response, dosage is increased at 7- or 14-daý 
intervals until an adequate but not excessive response is 
achieved.

• Treatment is then stopped and foQowed aíter 1 or 2 days 
by a single dose of chorionic gonadotrophin 5000 to 
10 000 units to induce ovuladon.

It has been suggested in UK licensed product iníormation ỉor 
{ollitropin alỉa that a daily dose of 225 units is the usual 
maximum, and that iỉ a patient fails to respond adequateỉy 
after 4 weeks of treatment that cyde shouĩd be abandoned 
and the patient should subsequently begin the next cyde at 
a hỉgher starting dose.

Folliưopins are also used as part of IVF or other assisted 
reproductive technologies.
• For this purpose doses oí 150 to 225units daily are 

generally given, for at least 4 days, starting on the second 
or third day of the menstrual cyde. Thereafter the dose 
may be adjusteđ individualỉy based on ovarian response 
to a usual maximum of about 450units; adequate 
lotlicular development generally occurs vvithin about 5 to 
10 days of ơeatment.

4 Pituitary dovvnregulation with a gonadorelin analogue 
may be used with íolliưopưi therapy. in vvhich case the 
gonadorelin analogue is generally begun about 2 weeks 
beíore (ollitropin, and the 2 are then continued together 
until íoUicular development is adequate.

• A single dose of up to lOOOOunỉts of chorionic 
gonadotrophin ìs then given to induce final íoũicular 
maturation and oocyte retrieval períormed about 35 
hours later.

Folliưopíns are used for the stimulation of spennatogenesỉs 
in the management oỉ male in íertility  caused by 
hypogonadoưophic hypogonadism. Beíore starting íollitro* 
pin therapy, chorionic gonadoưophin is given to raise 
serum testosterone concenưations to the normaỉ range, 
which may take 3 to 6 months. A dose of íollitropin alía or 
beta of 150 units subcutaneously three times weekly is then 
used, with continued chorionic gonadotrophin; doses oỉ 
lollitropin aUa up to 300 units thrée times vveekly may be 
requứed. Treatment is continued for at least 4 months, and 
mõre than 18 months of treatment may be needed. A dose 
of íolliưopin beta 75units daily or two or three times 
weekly, by subcutaneous or íntramuscular injectíon, has 
been used similarly.

Other substances with íollide-stimulating activity are 
used similarly: these indude human menopausal gonado- 
trophms (p. 2284.1), which have both luteinising and 
íollide-stimulating activity, and urofoQiưopm (p. 2312.2).

(nferti!ity. For a suggestìon that human menopausal gona- 
dotrophins may be assodated with higher live-birth iates 
than recombinant íollide-stúnulating honnone when used 
in current IVF protocok, see p. 2284.2.

Adverse Effects and Precautions
As for Human Menopausal Gonadouophins, p. 2284.3. 
Varicocele has occurred in men treated with íollitropin alía.

Spongiíorm encephalopathies. In a few countries, gona- 
dotrophins derived fròm cadaver pimitary glands have 
been used in the ưeatment of iníertility, and a small num- 
ber of patients are reported to have acquired Creutzfeldt- 
Jakob disease from such preparations.1 However, most 
countries have preíeưed tô ũse gonadoơophins derived 
hom urine,1 and these in theữ tum are being replaced 
with recombinant Products;2 such preparatìons appear to 
carry negligible risk o£ transmitting prion disease.3**

1. Realy DL. Evans J. CreuafeIdt-Jakob disease after pituitaiy 
gooadotrophins. BMJ 1993; 307: 517-18.

2. Eshkol A, Page ML Buman gooadooophin preparatíons. BMJ 1994; 
308: 789.

3. Maiorras R, Rodríguez-Eicudero PJ. Byc-bye tuừury gonadocrophiĐS?
The use of urinary gonadotrophins shouỉd be dlsoounged. Bum Beprod 
2002; 17: 1675 _____

4. Baỉen A. Is there a risk o£ prion dỉsease after the adminiso»hơn oi 
urinaiỴHỈerỉved gonadotrophins? Hum Reprod 2002; 17: 1676-80*

5. Jansen c. Bye-bye uriiury gooađoaophỉns? Reply to debate. Hum 
Reproấ 2003; 18: 895-6.

Pharmacokinetics
Follitropứis al£a and beta are slowly absorbed after 
subcutaneous or intramuscular injecnon. with an absolute 
bioavailability of about 70 to 80%. Peak plasma 
concentrations of {oUiơopin beta have occuned about 12 
hours after subcutaneous or intramuscular injection. 
Accumulatíon occurs with repeated doses, reaching a 
steady State within 3 to 5 days. Pollitropins are slowly 
eliminated hom the body, with a terminal half-life rangtng 
hom 12 to 70 hours. About one-eighth o£ a dose 0 
(oUiưopin al£a is reported to be excreted in the urine. 
Reíerences.

1. Karlsson MO. et ai. The population pharmacoldnetics oi rec0inW? ^ l 
and urinary-human ỉoỉlỉde sõmulatừig hormone ỉn women. Br 
Pharmacoỉ 1998; 43: 13-20.

All ơoss-rcícrences rcíer to entries in Volume A
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P r e p a r a t i o n s

ProprMiary Prepuralions (details are given in Volume B)
Singk-ingrscSani Prepcratìon*. Arg.: Gonal-F; Puregom ẢustraL: 
Gonal-P; Puregon; Austria-. Gonal-P; Puregon; Betg.: Gonal-P; 
Puregon; B rm .: Gonal-F; Puregon; CarnuL: Gonal-F; Puregon; 
ơtữẹ. Gonal-P; Puregon; O tină  Gonal-F (Ulirtỉ?); Puregon (® 
MJK); Cz.: Pertavid; Gonal-F; Puregon; Dam.: Gonal-ft Pure- 
gon; Fàu: Gonal-P; Puregon; Fr.: Gonal-F; Puregon; Ger.: 
Gonal-F; Puregon; Gr.: Gonal-F; Puregon; Hong Rang: Gonal-P; 
Puregon; H ung.: Gonal-F; Puregon: ĩndUr. Pollgraỉ; Gonal-F; 
Nlsíollic Inảõn.: Gonal-F; Purẽgon; IrL: Fertavid; GonaI-F; 
Puregon; I tra tk  Gonal-P; Puregõn: ItaL: Gonal-F: Puiegon: 
M alăysia: Gonal-F; Puregoru M Õ .: Gonal-Ft; Puregon; N eth.: 
Pertávid; Gonal-P; Puregon; Norw.: Gonal-P; Puĩégon; N h  
Gonal-F; Puregon; phũipp .: Gonal-F: Puregon; PoL: Feitavid; 
Gonal-R Puregon; PorL: Pertavid; Gonal-F; Puregon; Rui: Pot- 
Hnop (dOlUIHTPOn); Gona]-F (Tohu-Q); Puregon (IlyperoH); 
SA .fr.: Gonal-P; singapore: Gonil-F; Purégon; Spaitr. Gonal-F; 
Puregon; SwaL: Gonal-F; Puiegon; Sw itt.: Foiielle: Gonal-F; 
Puregon; ThaL: Gonal-P: Puregon; Turk.: Gonal-P; Puregon; 
ƯK Gonal-P; Puiegon; u kr.: Purcgon (IĩypcroH); USA: Pollis- 
rim; Gonal-F; Yenex.: Gonal-F; Puregon.
MuhHngwdwn> PreparoSon*. Arg.: Pergoveris; Austría: Pergo- 
veris Beỉg.: Pergoveiis Braz.: Pergoveris; Cz.: Pergoveris; 
D am : Pergoveris Fr.: Pergoveris Ga-.: Pergoverís: Gr.: Pergo- 

- veris Hung.: Pergoveris; IrL: Pergoveris Israel Pergoveris; 
ItaL: Pẹrgorais; Netìu: Pergoveiis Norw.: Pergơveiis; PoL: Per- 
govaiR ítort: Pergoverts; Rus.: HuMoG (XyMỏr); singapore. 
PergovẽiÍK spaùr. Pergoveris; Swed.: Pergoverist; Switz.: Per- 
goverisí UK: Pergoveris.

Formebolone IBAN, riNNì ® ■ 
íF^ẹraOî %WtéÊÓIofier-Formebolonur^Forrnyldieno^
• ỈÓ ọSítK ệM ẻóBTlÉỉỉtỉ^ - •' *~7 J
' i  l\íĨ7^tjSặdfoxỵ-17(3-methyl-3-đxóandrosta-Ị ,4^lienè-2-
"ca'r6aỊdjỉị^é7

- v ’
Õ & ^ 2 4 5 4 - 1 7.-7, ~ ’
u m ^ r ĩm ề ũ Ồ K Ơ Q  _

Proỉile ___
Ponnebolone has been used ỈOT its anabolỉc propertíes (see 
Testosterone, p. 2305.1). It appears to be vvidely abused by 
body-builden.

F o sfe stro l ỊBAN, rtNNỊ

Fỏsfeỉồoli; •••:fesfest»ltifnr.
;^í^lặẹ^lu^:St(ịỊạqẹaroỊ Điphospbặte; .OooịscTpon; 
^^^ặẠé^^Ịberie^ị^-ỘÌọl t^dihydiogert phosphatẽ);1 
•<ể^4^^Sẹtị̂ nỵíẹne)te(pbenyÌ.;" dihỹdrogen ortho-, 
phỏspìiat^.ỉ ; .  - * - '
;G iaH g ở ^ H 2#!il j-i: -  :;' i- "u ,Ir  ’ •" " '

A K ^ W 2 A Á D 4 : - r ; ;
[Ạ itỷ& & pysM D 4. ;
v ^ ^ A Ọ E m Ậ ^ .  : ,. - V
Pharmocopoeias. In Jpn.

F o sfe stro l S o d iu m  IBANM, riNNM)
Fosfesứol ŝódìco; Fosfestrol Sodlque: Natril Fosfesơoium; 
Harpníí Oocệscrpon.
e,ÌHi^lâAÌ^5Ì«2

•CÃS — 23519-26-8 (fbsfesnol tetrâsodium xHịOÌ; 4719-75-9 
(ahhỳdrous íósíesữol ietrasodium).
A m —  LD2AA04.
A ỊtỲ e ỉ— "OU32AA04. - 
UN8 G9ỊỊ882VSD.

Pharmacopoeias. In Br„ which spedães xH20.
BP 2014: (Fosfestrol Sodium). A white or almost white 
powder. Pieely soluble in waten practícally insoluble in 
dehydrated álcohol and in ether. A 5% solution in water has 
a pH oỉ 7.0 to 9.0. Protect ỉrom lighL

Uses and Administration
Fosfestrol is a synthetìc nonsteroidal oestrọgen that reqvúres 
dephosphorylation to dlethylstilbestrol (p. 2267.3) beíore it 
iỉ active. ỉt is used in the tréatment of mãỉỉgnant neoplasms 
of the prostate (p. 712.3).

Posíestrol and ìts sodium sah have both been used. and 
doses of íosíestnd sodium may be etpressed in terms oỉ 
either the base or the salt’ anhydrous ỉosỉestrol sodỉutn 
300 mg is equivaỉent to about 250 mg of íosỉestroL 
Expressed in terms oỉ íosíestrol sođium. initial doses of 
600 to 1200mg daily by slow intravenous injection over 
about 1 hour may be given ỉm 5 to 10 days, foflowed by 
300 mg daily fơr 10 to 20 days. Injections should be given 
pteỉeiably with the patient lying down. Maintenance

intravenous doses of íosíestrol sođỉum 300 to 600mg may 
be given, reduced graduaDy over several mọnths from 
dosing 4 thnes a week to once vyeeldy. Fosfe$trol sodỉum 
may also be given oraBy. u  ỉnitỉal doses cannot be given 
intravenously, doses of 360 to 480mg three tímes daily have 
been gi ven oraDy. For maintenance therapy, doses oi 120 to 
240 mg three times daily may be u sẽ i and gradually 
reducẽd to 240mg daỉly.

Adverse Eữeđs and Precautions
As ỉor DlethylstilbesơoL see p 2268.1.

Aíter intravenous injection oỉ fosfestrol sodium there 
may be a temporary buming sensation in the perineal 
region and paỉn at the site oỉbony metastases. Slow inhision 
is not recommended aỉ cytotoxic concentratlons oỉ the drug 
may not be achieved.

P r e p a r a t í o n s

Proprietary PreparaHons (detailỉ aie given in Volume B)
Single-ingradient PreporaHons. CanatL: Honvolỷ; Gr.: Honvan; 
India: Honvan.
pbarmocopoaid Preparations
BP 2014: Posỉestiol Injecdon; Fosíesaol Tablets.

G a n i r e l i x  A c e t a t e  ÍBANM . U SAN, HNNM 1

■ÁcetatQcỉê ĝánìrẻrồg GahirẻibtÃ^iíte de, GánirèÌ6t”aceÌ2to! 
?de;' Ganirelixií Ácitei; '<Sg-3^62ẳ'ÌRS-26306; ráủnpẽnnKtaỉ 
ALỊeĩaT. - * “ '
N^ÂcetyF3-(2-náphthyl)-Oralanyf-p-chloro-D-phenylalanyl-3- 
;(3-pyrlẹỊy^alaỊT^isBiyld.-tyrQsyỵf-{/VÃÍ-diethyíamldlno)- 
Lc^syWeũ^/^^]A/'̂ ethyỉámĩdÌnoK-lýsy)-ì.rproỊýirfcalạT 
ninamide acẽtate.' r ’£í
CaoH,, 3 0 ^ ^ , 3X 2^ 0 2 = 16 9 0 5 -': 

iCAS-TT 124904-93r4.(ganireib();)29311-55-3 (ganirelix-acetate)., 
A m — H01CC0Í' - "
A m vữ — QHOICCDỮ'. ■' ■' ’
UNII —  56U7906FQW, ' ■ -

Uses and Administration
Like cetrorelix (p. 2257.2), ganirelix iỉ a gonadorelin 
(gonadotrophin-releasmg hoimone) antagonist. It is given 
to prevent prematuie luteinising hormone surges that can 
occur during controlled ovarian stimulation. which is a 
component oỉ assisted reproductìon Iised in inỉertility 
(p. 2253.1). Doses are expressed in terms of the acetate or 
the equivaient amount oi base. Ganữelỉx acetate 108 mg is 
equivalent to about lOOmg of ganirelix. In the UK a dose 
equivalent to ganirelix 250micrograms is given by 
subcutaneous injection once daily, starting on day 5 or 6 
of ovarian stímulation and continued until ovulation 
induction. In the USA a dose of ganữelix acetate 
250micrograms iỉ used nmilarly.
Reíerences.

1. Gunes re. a  tL  Ginlreltx. O niỊt 2000: 5 *  107-] 1.
2. The Buropean Orgaỉutnn Scuđy Group, et ai. Ireatxneot with the 

gonadotrophin>rdeasÌng hormooe anttgraia gnilreQx in women 
undergoỉng ovarỉan stimuỉation ivỉth recomhinam íoQiđc stỉmulatíng

. honnone ỉs eữeaive. saỉe and convrnient: resuỉis of a controỉỉed. 
randomhed. multiceiitre triaL Hum Keprod2000; 15:1490-4. Correctỉon. 
ibừL; IS77.

ỉ. The North American Ganireỉix Study Group. EỈTicacy and saíety oỉ 
ganỉrelỉx acetaie versus letiproỉide acetate ỉn women undergoing 
comroỉỉed ovarian hyperstimulattoo. Fertũ Sterữ 2001: 79: 9S-4S.

4. Buropean and Middỉe East Orgalutran Study Group. CtHnparable dinỉcal 
outcõme using (be GnRH antãgonist ganỉreỉỉx or t  long protocol oí the 
GnRH agonist Rỉptoreỉỉn íor the preventỉon oS premamre LH surges in 
women undergoing ơvarian stimuĩation. Hum Reprvd 2001:16: 644-51.

5. Griesỉnger G. et ai. Gonadoưopỉn-releasỉng bonnone amagonists ỉor 
asristed reproducthr technỉques: are there dỉnlcaỉ dlíĩerences between 
agenỉs? Druýt 2004; 64: 56Ỉ-7S.

6. Out HJ, ti ai. A randomixed. double-blỉnd. muỉtlcentre dỉnicaỉ trỉal 
comparing staitỉng doses of 150 and 200 IU oỉ recombỉnant PSH ỉn 
woraen ữeated wtoh the GnKH antagonỉst ganirrila íor asslsted 
reproduction. Hum Reprod 2004: 19: 90-5.

7. V^ỉcox i.ữ o L  GAP IV ỉnvestỉgator Group. Pĩospecrive, randomixed trỉaỉ 
cornparing cevoreQx acetate and ganiréỉỉx acêute in a programmed. 
Qexỉbỉe pèótocoỉ ỉm prematme ỉuteỉnhdng bonnooe surge preventiOD In 
assisted reprođucổve tedmoỉogies. Ftrtũ sưriỉ 200$; 84:108-17.

8. Lambaỉk CB, tt aL Treatment wtth tbe GnRH amagonỉỉt ganireỉỉx 
prevenn  premature LH rises and hiTnni7ati0P in stímulated imrautexỉne 
insemỉnatíon: resuhs o i» double-bỉỈDd. pỉacebo^onooQed. muỉticentie 
triaL Hum Repnd 2006:2L 632-9.

Adverse Effeds and Precautions
As íor Cetrorellx, p. 2257.2.

Porphyria. The Drug Database ỉor Acute Porphyria, com- 
pũed by the Norwegian Poiphyria Centre (NAPOS) and 
the Poiphyria Centre Svveden, dassiẼes ganiielix as prob- 
ably not porphyrinogenic it may be used as a drag of first 
choice and no precautions are needed.1 -

1. The Drug Database ỉor Acute Porphyxỉa. Avaũabỉe ac http://wmv. 
dnigs-poipbyria.org (accessed 06/10/11)

P h a rm a co ld n etìcs

Ganirelix is rapidly absorbed after subcutãnẽous lnjẽcidon! 
with a bioavailability of about 91%. It is TnrtạỊwjícw) by 
enzymatíchydrolysísand about75% ofa dose ls ẽxcreted ăs 
metabolites ỉn the ỉaeces. Undtanged drug is íound in the 
urine. The elỉmination haU-Hỉe oí gapirelix is about 13 
houis.
Reíerences. -

1. Oberyí ỈSU ntL  PhunuKoktneiie u d  ph.rm»codyMmic duracteriítla 
ot gmirdix (Anufan/Oi|alinron) p ũ t t  ataohne bioavaliãblBty oí 
O ^ĩm g flf iraireBx «it£T 1  dngle subcuoneooi Lnjeaion in hcaltby 
£em»le volumeetí. ftn ữ  SUrO 19»»; 72:1001-5.

P r e p a r a t i o n s

Prapridory PraparoSom (detaBỉ ate given in Volume B)
Single-ingre<fiení Prvporaliom. Arg.: Orgahitran; AustraL: Orga- 
luòánỉ Ăustrùc. Oigalntxan; Beỹ.: Oigalutran; Brăỉ.: Orgãlu- 
tran; Canad.: Orgalanạn: ckũẽ. Orgãiutran; Cz.: Orgãiutian; 
D am : Otgalutrăn; Fin.: Orgaluưan; Fr.: Orgalutran; Ga-.: 
Orgalutran; Gr.: Orgalutran; Hơng. Kong. Orgaiutran; Hung.: 
Orgalutran; Iruiia: òrgalutran; Indon.: Orgahitran; IrL: õrgãlu- 
tran: Israel; Orgalunăn; ItaL: Orgalutran,- Malaysừr. Orgalũ- 
tran; Mex.: Orgalutran; Neth.: Orgálutran; Norw.: Orgàíutraìâ; 
NZí Orgalutran; Phũipp.: OrgaluõanỶ; PoL: Orgaiutrân; Porí: 
Orgaluõan; Rus.: Orgaiutran (Opranytpu); Singapore. Orgăiũ- 
oạn; Spaũr. Orgalutraa* SwtcL: Orgalutran; Switz-: Orgalutran; 
Thai.: Orgalutmn; Ito*.: Oigaluõan; Ult Orgalutoui; ũkr.: 
Orgalutran (Opruyipm); Vaiă.: Orgalutran.

Gestodene /BAN, USAN, riNNỊ

.-Gestodeènệ ;Gestodefv;'-Gestodène;\,GestQdebo;-; Gestỗde-- 
num ;-SH -8r331: r e c iQ f lé n 'V .- - . '
13P’€thyFl7P-hydroxy^l8^9-dinor-f7a-p'regna-4,15-dien- 
20^r-3-onễ. ' 'h '-i'~ - 
^ 2 6 0 ^ 3 1 5 . 4  í '
CAS-r 60282-87-3 -

l lN lĩr i 1Ổ64P6EỒML .  , V  - ị , -  ’ :

Pharmacopoâos. In Eur. (see p. vii).
Ph. Bur. 8: (Gestodene). A vvhite or yellovvish, crystalllne 
povvder. It exhĩbits polymoiphism. Practically insoluble in 
water; sparingly soluble in alcohob soluble in methyl 
alcohol; freely soluble in dlchloromethane.

Uses and Administmtion
Gestodene is a progestogen (see Progesttroniẽ. p. 23000) 
structurally relãted to ĩevọnorgestrd. It is nsed ãs thé 
progestogenic component of combined oral contracepdves 
(see p. 2231.3); a typical daily dose is 75micrograms in 
monophasic prepaiatìons, and 50 to lOOmỉcrogtams ỉn 
tiiphasic preparatìons. Gestodene is also used orally as the 
prõgestogenic component oỉ menopausal HRT (seẽ 
p. 2244.2) ỉn a regimen of 25 or 50 micrograms daily for 
12 days oi a 28-daỹ cyde.
Revievvs.

1. Anonymom. Panodene/Mlnulei—how đlHcrem á  lestodene? DniỊ 
Ther Buũ Ỉ990; 2S: 41-2.

2. Wilde M t BiHour ỈA . Gesiodenc 1  rcvitw of in phannicology cffiacy 
■nd KdenbOIty in cnmbỉncd cannaceptỉve ptcpuatíons. ũĩũgs 1995* 50C 
564-95.

Adverse Eữscts and Precautions
As for progestogens in general (see Progesterone, p. 2301.2 
and p. 2301.3)7 See also under Hoimõnal Contiaceptives, 
p. 2233.3 and p. 2240.3. Gestodene is reported to have few 
androgenic effects, and to have less adverse effea on the 
serum lipid profile than older 19-nonestosterone deriva- 
tives. Hovvever, there is some evidence that gestodene- 
containing combined oral contraceptíves are assoõated with 
a small inơeased risk of venous thromboembolism (see 
p. 2238.1, and for precautions, see under Cardiovascùlar 
Disease, p. 2241.2).

Inỉeractions
As ĩorprogestogens in general (see Progesterone, p. 2302.2). 
See also under Hotmoõal Contiaceptives, p. 2242.3.

Antíepilepíics. ỉeữamau signihcantly increaỉed gestodene 
dearance [rom a low-dose combined oral conơaceptive, 
and might decrease contracepdve efficacy.‘ See also 
p. 2243.2.

1. Sa.no V. «  í i . ESeds a< idbamate on Ibc pbannaookinedo of a low- 
doae combinadon onl ooonacepdve. Oin P lam ual Jto* 1995; 58:525- 
51.

Pharmacokinetícs
Gestodene is weD absorbed with a high bioavailability when 
given oraBy. It is extenshrely bound to piasma protéins; 75 
to 87% to sex hoimone binding globulin. and 13 to 24% to 
albumin. Gestodene is metabolised in the Iivei, less than 1 % 
of a dose being exaeted in the urine unchanged. After

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

http://wmv


2280 Sex Hormones and their AAodulators

muláple doses with ethinylestradiol, gestodene has an 
elimination half-life of about 20 hours.

P r e p a r o t i o n s

Proprietary Preparatiom (details are given in Volume B)
Mubi-ingrecSent P reparatíon i. Arg.: Aleli; B ioíem; Cuidaíem ; 
F em iane; G ineiea T; Ginelea; G ynovin; H arm onet; Livianne; 
M esconcep tt; M inesse; M inule t: M ứelle; Secret 28; Venisse; 
Austral.: Fem oden E D t: M inulet; T rio d e n t; Austria: Gynovin; 
H arm onette; Lenea; M eliane; M inesse; M inulet; M irelle; Syl- 
gestrel; T riodena; W ave; Yris; Belg.: F em odene; Gestodelle; Ges- 
toíem e; H a n n o n e t; M eliane; M inulet; M ứelle; M ylenam ylanỷ; 
Tri-M inulet; T riodene; Braz.: Adoless; Alexa; Allestra; Avaden; 
C idogyn; D im inut; Fem iane; F erm on; Gestinol; Ginesse: 
G ynera; H arm onet: Lizzy; M icropil; M inesse; M inim a; M inulei: 
M irelle; P reviane; Siblima; Tamisa; T antin; ơtũe: A vaden t; 
Careza; C idom ex ; Fem inol; G ynera; H an n o n et; M iciogen; 
M inesse: M inigest; M inu lec  M irelle; T ri-C iclom ext; China: 
M inule t ( t t á i H ) ;  Cz.: A rtìáa ; Fem oden; H arm onec Katya; Lin- 
dynette; Logest; Lunaỉem ; M illigesc M inesse: M inule t; Mirelle: 
Nelya: S todette ; Sunya; Tri-M inulet; Denm.: E stinette; Gestinyl: 
Gestodilat; G estonette: H arm onet; L indynette: Milligest; M ilna; 
M ilvane; M inero; M inulet: M odina; Vellena: Fin.: Fem oden; 
Gestinyl; Gestodilat; H arm onet; M eliane; M inero: M inulet; Mir- 
elle: M odina; T ri-Fem oden: Fr.: A vadene; Carlin; Edenelle; Efe- 
áa l; H arm onet; M eliane; M elodia; M inesse: M inule t; M oneva; 
Oprinesse; Perleane; Phaeva; Sylviane; T ri-M inulet; Ger.: 
Fem ovan; M inulec: Gr.; Gynera: H arm onerte; M eliane;
M in u le t  T ri-M inulet: Trigynera; Hong Kong: G ynera; Harm - 
onet; M eliane; Hung.: Fem oden; Gestomix; H arm onet; Lindyn- 
erte; M eliane; M illigest M inesse t; M inulet; Sensonctie: Triode- 
na; Inđon.: G ynera; IrL  Estelle; M inesse; M inulet; T ri-M inulet; 
Israel: Emily; Flam e; FIoret; Gynera; H arm onet; Lodene; 
M eliane; M inesse; M inulet; shelly ; Yael; ItaL: A rianna; Estin- 
ette; Fedra; Fem odette; Gestodiol; G inoden; H arm onet: Kipling; 
M ilvane; M inesse; M inigeste; M in u le t  T ri-M inulet; Malaysia-. 
Gynera; L indynette; M eliane; M inulet; Mex.: A vaden; G inđea; 
G ynovin; M inesse; M inule t; Secret 28; Mon.: Felixita; Neth.: 
A n n a n ta h ; Pem odeen; iam yle ; M inule t; NZ: Pem odene; M elo- 
d e n e t;  M inu le t; Philipp.: Gynera; M eliane; M in u le it;  PoL: 
A rtiáa ; Fem ipol; Fem oden; H arm onet; K ontracept; Logcst; Mil- 
vane; iM inuIett; M irelle; Sỵlvie; T ri-M inu le tt; Port.: A vadene; 
EHiplen; E stínette; G ynera; H a rm o n e t M icrogeste; Minesse; 
M ứúgcste; M inule t; Tri-G ynera; T ri-M in u le t Rus.: Fem oden 
(<t>eM0fleH); L indynette  (JIhrhhhct); Logest (JIorecr); S.Afr.: 
F em odene ED; H a rm o n e tt; M elodene; M inesse; M inulene; 
M irelle; T ri-M in u le tt:  T riodene; Singapore: G ynera; M elìane; 
M in u le tt;  Spain: Gestinyl; G ynovin; H arm onet; M eliane; M elo- 
dcne  15; M elteva; M inesse; M inulet; T ev a le t T ri-M inulet; Tri- 
gynovin; Switz.: E snnene; Fem adiol; Gestoden PIus; Gynera; 
Gyselle; H arm onet; U osanne; M eliane; M eloden; M ilvane; 
M inesse; M inulec; M irelle; M yvlan  Thai.: A nnylyn; Ciclomex; 
G ynera; L indynette; M cliane; M inidoz; Turk.: G inera; M inalec  
Regứion; UK: F em odene; F em odene; Katya; M iUinelte; Sunya; 
Triadene: Ukr.: F em oden (OeMoaeH); L indynette (JlHJMKHer); 
Logest (JIorecT); Tristin (TpMCTMH)t; Veneỉ.: A vaden; Fem iane; 
G ynera; H arm onec; M inesse; M inulet; M irelle.

G e sto n o ro n e  C a p ro a te  IBANM, USAN. riNNi

Caproato de gestonorona; Caproato de gestronol; 
Gestonorona, caproato de; Gestonorone, caproate de; 
Gestonoroni Caproas; Gestronol Hexanoate; Hexanoato de 
gestonorona; Hexanoato de gestronol; NSC-84054; SH-582; 
TeaoHopoHa Kanpoar.
17a-Hydroxy-19-norpregn-4-ene-3,20-dione hexanoate.
C«iH3s04=414.6
CAS —  1253-28-7.
ATC  — C03DA01;L02AB03.
ATC Vet —  QG03DA01; QL02AB03.
UNII —  U38Ẽ620NS6.

Uses and Administration
Gestonorone caproate is a long-actìng potent progestogen 
sơuCTurally related to progesterone (p. 2300.2). It has bẽen 
given in an oily solution by intramuscular injection in doses 
of 200 to 400 tng every 5 to 7 days for the adjunctìve 
treatment of endometrial cardnoma (p. 704.3). It has also 
been used in the management of benign prostatic 
hyperplasia (p. 2347.1) in doses of 200 mg weekly, 
increased to 300 to 400  mg vveekly if necessary.

Adverse Effects and Precautions
As for progestogens in general (see Progesterone, p. 2301.2 
and p. 2301.3).

Local reactions have occurred at the site of injection. 
Rarely, coughing, dyspnoea, and drculatory disturbances 
may develop during or immediately after injectìon but can 
be avoided by injecting gestonorone very slovvly. In males, 
spermatogenesis is temporarily ũỉhibited.

Interađions
Ạs íorprogestogens in general (see Progesterone, p. 2302.2). 

All CToss-reíerences refer to enưies in Volume A

P r e p a r a t i o n s

Proprietary Preporolions (details are given in Volume B)
Sngle-ingredient preporations. Cz.: Depostat; Gr.: Depostat 
Atex: Primostat; Rus.: Depostat U le n o c T a r ) .

Gestrinone [BAN, USAN, riNNì 0  
A-46745; Ethylnorgestrienone; Gestrinon; Gestrinona; Gesữi- 
noni; Gestrinonum; R-2323; Rll-2323; recrpnHOH.
! 3P-Ethyl-17p-hydraxy-l 8, l:9-dinor-l 7a-pregna-4,9,l 1 -trien- 
20-yn-3-one.
C2iH2A=308.4
CÂS —  16320-04-0; 40542-65-2.
ATC — G03XA02. -
ATC Vet —  QG03XA.02.
UNII — 1421533RCM.

U ses a n d  A d m in is t r a t io n

Gestrinone is a synthetic steroidal hormone reported to 
have antiprogestogenic properties, with some androgenic 
and anti-oestrogenic activity; ít inhibits pituitary gonado- 
trophin release. It is used in the treatment of endometriosis 
(p. 2264.1) in oral doses of 2.5 mg rvvice weekly; the first 
dose is taken on the íirst day of the menstrual cyde with the 
second dose taken three days later; thereaítẽr the doses 
should be taken on the same two days of eađi week. usually 
for a period of 6 months. ư a dose is missed it should be 
given as soon as possible and the oiiginal dose sequence 
maintained thereaíter; u  2 or more doses are missed 
gestrinone should be stopped and restarted on the fìrst day 
of a new cyde after a negative pregnancy test.

Gestĩinone has been studied in the management of 
cydical mastaỉgia (p. 2265.1) and uterine íibroids
(p. 2281.2)
Reíerences.

1. Thomas EJ. Cooke m. tmpaa o( gesuinone on the course of 
asympioiTMtic endometriosiỉ. BMJ 1987; 294; 272-4.

2. Brosẽns IA. et al. The morphologic efiea ol shon-term medical therapy 
of endomethosis. Am J Obỉttt Gyneaỉ 1987; ỈS7: 1215-21.

3. Coudnho EM. Azadũn-Boulanger G. Treatment of endometriosis by 
vaghiaỉ adminisrratỉon of gestrinone. Fertíỉ Síeriỉ 1988; 49; 418-22.

4. Komstein MD. a  al. A randamixed double-blind prospective tiial ol two 
doiet oí gesmnone in the treatment oi endometiiosis. Ftnil Sttril 1990: 
53; 237-41.

5. Peteis F. Multicentre study oi gestrinone in cydical breast pain. Lancữ 
1992; 339: 205-8.

6. Worthington M. a  aì A randomized comparatíve study of the tneubolic 
eiĩects of two regimens of gesthnone in the treatxnent ol endometriosỉs. 
Fcníl steĩil 1993: 59: 522-«.

7. Gestrinone Italtan Study Group. Gesoinone versus a gonadotropin- 
releasìng hormone agonist for the treatment ol pelvỉc pain associated 
with endoraetnosis: a multicenter, randomỉaed. double-bỉỉnd study. 
Pertil Sterit 1996; 66: 911-19.

8. Dawood MY. tt al. Clinical. endocrine. and metabolic eỉỉects of two doscs 
of gestrỉnone in treannent oỉ pelvic endotnethosis. Am J Obsut Gynecol 
1997; 276: 387-94.

9. La Marca K  tt al. Gesthnone in the oeatment ot uterine lcíomyamata: 
tlleas on uterine blood supply. Ftnil stiril 2004: 82: 1694-6.

A d v e r s e  E f fe d s  a n d  P r e c a u tio n s

As for Danazol, p. 2265.3.

In te ra c tio n s

Antiepileptic drugs and riíampidn may accelerate the 
metabolism of gestrinone.

P h a r m a c o k in e tic s

Gestrinone is vvell absoibed aỉter oral doses with negỉigible 
first-pass hepatic metabolism. Peak plasma concenưations 
occiư about 3 hours aíter a dose. The plasma half-Ufe is 
about 24 hours. Gesoinone is metabolũed in the liver to 
form conjugated metabolites.

P r e p a r a t í o n s

Preprietary Preparaiions (details are given in Volume B)
Single-ingredient Preparalions. Arg.: Nemesưan; Austral.:
Dimetiiose; Braz.: Dimetrose; china: Nemestran ( r t l t i ỉ ) ;  Yan- 
chang c ể ẵ ) ;  ItaL: Dimetrose; Malaysùr. Dimetriose; Mtx.: 
Nemestran; Neth.: Nemestrant; NZ: Dimetiiose; PorL: 
Dimetriose; Rus.: Nemestran (HeMecTpaa); S.Afr.: Tridomoset; 
Singapore: Dimetriose; Suỉia.: Nemesoant; Thnt: Dimetrioset; • 
VK: Dimetrioset.

Gonadorelin IBAN, riNNi ®
PollicỊe Stimulating Hormone-releasing Faaor; GnRH; 
Gonadoliberin; Gonadoreliinir Gonađorelina; Gonádoréline;. 
Gonadorelinum; Gonadotrophin-releasìng Hormone; Hoe- 
471; LH/FSH-RF; LH/FSH-RH; LH RF; ; ĨH-RH; luliberin; 
Luteinising Hormone-releasing Facịon roHaflopenMH.
5-QxcK-protyk.-histidyl-L-tryptophyk-seryl-L-tyrosylglycyl-L- 
leucyk4rginylh.-prol)4glycinamìdẹ.

CS5H75N,7013= 1 1 8 2 3  
G45 —  33515-09-2.
ATC — H01 CA01; V04CM01. '
ATC Vet —  QHQ1CA01; QV04CM01.
UNII — 907312W37Gl

Gonadorelin Acetate IBANM, uSAN, riNNMi <s>
Abbott-41070; Acetato de gonadorelina; Gonadolrelin- 
acetát GonadoreỊiinịaseraatti; Gonadorểlina, acetato de; 
Gonadorelinacetat; Gonadorelin-acetát; Gonadoréline, 
acétate de; Cặonadorẹlini acetas; Gonadorelino acetatas; 
rỏHaflopeiiMHa AueTaT.
C55H75N170 ,3X :1H402,ỵHp
CAS — 34973-08-5 (anhydrous gonadorelin diacetate); 52699- 
48-6 (gonadorelin diacetate tetrahydrate).
ATC —  H01CA01; V04CM01.
ATC Vet —  QH0ỊCAỌ1; QV04CM01.
UNil —  2RG1XQ1HY3 (gonadorelin acetate as mixture of 
monoacetate and diacetate hydrates); L8CRY8PWF2 (gonadữ- 
relin diacetate tetrahydrate).

Pharmacopoeias. In Eur. (see p. vii), Jpn. and us for 
veterinary use only.
USP 36; (Gonadorelin Acetate). A vvhite to slightly 
yellovvish powder. Soluble in vvater; sparingly soluble in 
methyl alcohol. Store in airtight containers at a temperature 
of not more than 8 degrees.
Ph. Eur. 8: (Gonadorelin Acetate). The acetate form of a 
hypothalamic peptide that sdmulates the release of íollide- 
sómulating hormone and luteinising hormone from the 
pituitacy gland. It is obtained by Chemical synthesis. A vyhite 
or slightly yellowish powder; soluble in water and in 1 % v/v 
gladal acetic add; sparingly soluble in methyl alcohol. Store 
in airtight containers at a temperature of 2 degrees to 8 
đegrees. ProteCT from light.

Gonadorelin Hydrochloride
ỊBANM, USAN, rlNNMI ®
AY-24031; Gonadorelina, hidrodomro de; Gonadoréline, 
Chlorhydrate de; Gonadorelini Hydrochloridum; Hidrodor- 
uro de gonadorelina; roHaaopennHa Fnflpoxnopnfl.
CssHysN, 70,3,21401255.2
CAS — 51952-41-1.
ATC —  H01CA01; V04CM01.
ATC Vet — QH01CA01; QV04CM01.
UNII — 3PFC574fTA

Pharmacopoeias. In us.
USP 36: (Gonadorelin Hydxochloride). A synthetic 
polypeptide hormone having the propeĩty of stũnnlating 
the release of the luteinising hormone hom the 
hypothalamus. It is exưemely hygroscopic. Protect hom 
exposure to moisture and store in aứtight well-sealed 
containers. in a desiccator.

Uses and Administration
Gonadorelin is a synthetic form of hypothalamic gonado- 
trophin-releasing hoimone. It stúnulatcs the synthesis and 
release of lollide-stimulating hormone and, in particular, 
luteinising hotmone in the anterior lobe of the pituitary. 
The secretion of endogenous gonadotrophin-releasing 
honnone is pulsatile and is conơolled by several íactors 
including drculating sex hormones. Gonadottophic hor- 
mones (gonadoưophins), released hom the pituitary gland 
in response to gonadorelin, stimulate secretion of sex 
hormones hom the gonads. A single dose of gonadorelin or 
one of its anaỉogues has the effeă oí increasing drculating 
sex hormones: continued use leads to dovra-regulation of 
gonadorelin-receptor synthesis in the pituitary and results 
in a paradoxical reduction in sex-honnone secretion.

Gonadorelin may be given as the base, acetate, or 
hydrochloride, and the dose may be expressed in terms of 
any of these.

Gonadorelỉn is used in the diagnosỉs of hypothalamic- 
pituitary-gonadal dysíunction (see p. 2281.1). Assess- 
ment is usually based on the response to a dose of 
gonadorelin of lOOmicrograms by intxavenous or sub- 
cutaneous injection. In íemales, where possible, it should be 
given early in the íollicular stage of the menstmal cyde. Por 
diagnostic doses used in children, see p. 2281.1.

Gonadorelin is also used in the ưeatment of amenor- 
rhoea (p. 2251.3) and in íertìlity  (seep. 2281.2) assodated 
with hypogonadotrophic hypogonadism. Weight-related 
amenoiThoẽa shouỉd have been coưected by diet- 
Treatment in such conditions is based on an inteinúttent 
pulse piimp providing 5 to 20 micrograms over one minute 
every 90 minutes. either subcutaneously or intravenously, 
for up to 6 months or until conception.

Gonadorelin may be used in the management of 
cryptorchidism (p. 2281.1) and delayed puberty (p. 2281.1)- 
Its analogues, such as buserelin, goserelin, leuprorelin.
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naỉarelỉn. and triptorelin (which are more potent and taave a 
longer duiatìon oỉ action) can be used in Central precodous 
puberty, endometriosis, uteiine Sbroids,. and malignant 
neoplasms. espedalỉy of the prostate. They may alsobe used 
in the management of iníeitílity (see below ỉor hmher 
details).

Admmistration in children. Gonadorelin may be used in 
the diagnosis oỉ hypothalamic-pituitaiy-gonadal đysỉunc- 
tỉon in chlldren (see also below). The BNFC indudes 
gonadorelin for children aged from ỉ  year to 18 years. A 
single dose oỉ 2.5 micrograms/kg, to a maxmram of 
lOOmicrograins, is given sũbcutanẽously or intravenously.

Conditions In whlch gonadorelin may be used fõr 
treatment indude cryptorchldism and delayed puberty. 
GonadoreUn analogues are used in precodous pubẽtty (sẽe 
belơw).

Benign pro$ftHic hyperplaski. The gonadorelin analogues 
have been tiied in the management of benign prostatic 
hyperplasia (p. 2347.1) but are conádered unsatisíactory 
íor indeSnite use. See also under Leuprorelin, p. 2286.1, 
and Naỉarelin Acetate, p. 2292.2.

Cryptocchidism. Although surgety remains the treatment 
with the best succcss rate, piimary hormonal therapy with 
gonadorelin may be used for cryiptorchidlsm (p. 2252.1). 
Systemadc reviews1J suggest a sũccess rate of about 20% 
overaQ, although this măỹ be reduced when care is taken 
to exdude retractile testes. There is some suggestion that 
medical tréatment given either beíore or aỉter surgery can 
imprơve thẽ patìent's íertility index. which may be a pre- 
dictor of hiture {ertility.5

Gonadorelin is usually given intranasalỉy, in a dose oỉ 
1.2mgdaily, in 3 divided doses, for 4 weeks.}
1. PySriII s. a  al. A rrrieyr and mea-anạlysis ot hormonal ơutm em  o( 

g yptordiidiam. J ơ bi Eiìdocríìtol Mtíab 1995: 80: 2795-9.
2. Henna MR. et aL Hoimonal crypiorđúdlsm iherapy: synenuiic revicw 

witfa mctanalysis of rmdomtied dlnícal trials. M iãtr ịu rỊ Im 2004:20: 
357-9.

3. Tckgũl s. tí aỉ. Bumpean Sodcty ĩor Paedianic UroloịỴ. Buropean 
. Aasodatian of Uroloịy. Guldellnes OD paedlatric urology (update March

2009). Available ac hitp://www.uroweb.orf/Ẽlcadniin/rx_ 
eauguidellnes/2009/FuIl/Pa«fiatric_Urology.pdí (accessed 23/10/09)

Delaysd puberty. Gonadorelin may be used in the man- 
agement oỉ delayed puberty (p. 2252.1) that is secondary 
to hypogonadotrophic hypogonadism. It is given to boys 
to stíĩnũlate the release oỉ endogenous gonadoơophins 
that are needed ỉor testícular development.1 In order to 
mimic the pulsatile release of enđogenous gonadotrophin- 
releaslng hormone, gonadorelin acetate or hydrochloride 
Ỉ5 given subcutaneously or intravenously. in pulses oí 
about 5 to 20 miaograms at intervals of 90 to 120 min- 
utes. Treatment may be given for 30 to 50 vveeks.

1. Delemane EM. a  al. Indudng puberty. Eyr ]  Eiuhưrintl 2008; 159 
(suppl): S9-S15.

Diognosả of hypothalamk and piluHary dysfundion.
Gonádorclin máy be useđ in thè diagnosis oỉ hypo- 
thalamic-pitnitary-gonadal dysỉunction such as in hypo- 
gonadism, delayed puberty, and precodous pubeity.u  
Gonadoielin analogues, su ch as triptorelin (p. 2311.1), 
have also been used in the dỉagnosis of delayed puberty.

1. Edcen KL tía i. A singỉe-sample. subcutaneous gonadotropin - releasiDg 
bocmooe ten loreentn ỉ precodous pnberty. Ptdiatria 1996:97:517*19.

2. De Martino MU. 0  ai. Dynamic tesdng in the ev*luation of m*le gonadal 
hmction. J Erubcrùtoi ỉrtvat 2003; 24 (suppl): 107-13.

Disturbed behaviour. Gonadorelin analogues su ch as leu- 
prorelin (p. 2286.1) or triptorelin (p. 2311.2) may be tried 
in men with paraphilias.
Reviews.

1. Briken p, tí ai. PtiarmacDchenpy of paraphiHas with ]<m|’tnỉng agonbts 
oí luteintóng hormone-rvieasing hormone: a sysiemaùc revỉew. J ơbI 
Rsydàatry 2003; 64: 890-7.

Endomeiriosis. Gonadorelin analogues are eỉỉective in the 
management oí endometriosis (p. 2264.1), but the need 
ỉor long-tenn therapy to prevent recurrence limits theữ 
value, because of the risk of osteoporosis. 'Add-back' ther- 
apy (honnone replacement) may be given in an attempt 
to reduce bone mineral density loss and vasomotor symp- 
toms.

Some reỉerences to gonadorelin analogues in endo- 
metrioãs are lỉsted belõw. For hmher iéíerences, see 
Buserelin, p. 2256.3, Goserelin, p. 2283.1, Leuprorelin, 
p. 2286.1, Naíarelin Acetate, p. 2292.2, and Triptorelln, 
p. 2311.2.

1. Gargỉuỉo AR. H om ndn MD. The role o i GoRH agonlsB pius add-badc 
tb a a p r in the trettmem of endomeniosis. ỉtm m  Rtpná EíKỂooròo/1997; 
15:273-84.

2. Hrmmln fi R. Combtncd trenmem o{ endomctrlosir GnRH agonúB and 
la p ro c õ plc H B Ỵ . 1 Ktrmd Mti 1998; 43 (suppl 3): 316-20.

3. ỊVkrnẹlH A. GnRH agonisu and add-bad thẽripy: is thoe a periea 
romhtnárton? Br J ObHtt Gynaam 1998; 105:475-85.

4. Snney BS. Add-badc tbenpy and gonadotropin-rclndng honnone 
agonim in tbe oeaanent õt padènts wtth ĩndom ítriădr can a 
m nicnnn be readied? Ptrtũ stn il 1999; 71:420-4.

5. olive DL. Gonadoưopỉn-reỉcaring hoimone agonlsB lor endomeniosla. 
N E niU M td  2008:359: 1136-42.

Rbroids. Uterine Sbroids (leiomyomas) are benign 
tumours o i uterine smooth muỉde . 1'1 Theý are ỉound in 
about 25% o{ women, most oỉ whom are aged in their 30s 
or 40s when the conditlon becomes symptomatic. Fĩbroids 
may give ri se to menstrual problems, partìcularly menoir- 
bagia, pelvic discomíort, inĩenỉlity, and miscarriage. 
Although sxnall Sbroids may not require treatment, the 
management oí symptomatic Sbroids has traditíonally 
.been surgical. However, because Sbroids are oestrogen 
responsive, gonadorelin analogues have also been tried as 
medỉcal treatment ỉor theữ ability to ỉnduce a hypogoná- 
dotrophic hypogonađal State. These drugs producẽ a signư- 
icant reduction in uterine and Sbroid volume, and amen- 
orxhoea, but when tieatment stops uterine and Hbroid 
volume tend to retum to pretreatment values. The 
hypoesnogenism produced duiỉng treatment also causes 
menopausal symptoms su ch as hot Sushes and vaginal 
dryness, and bone loss may occur. Gỉving oestrogens or 
progestogens, once the uterine Cbroid size has signỉScantly 
reduced. has been tried as 'add-back' thetapy to counter- 
a a  these adverse efiects.° Tibolone hãs aiso been 
reported to reduce bone loss and vasomotor symptoms.1’ 
Subcutaneous ữijectíon oỉ long-acting depot preparations 
oỉ gonadorelin or its analogues appears to be the pteỉeired 
method and is considered a valuable pre-operatíve adjunct 
to surgery, simplUying the procedure by reducing uteiine 
and &broid volume and intra-operative blood loss, as wcll 
as coưecting pre-operative ữon-defidency anaemia.4-7 
However, nõt alỉ cẽnưes íavour general pre-opeiative 
use, 5 and concem has been expressed that the use oỉ 
gonadorelin analogues ỉor ưeating íibroids may complicate 
the diữerentiation of benign and malignant grovvths,* or 
cause smaller Obroids to be missed at exdsion J

For hirther TCỈerences to use oỉ gonadorelin analogues in 
the treatment of Bbroids, see Buserelin, p. 2256.3, 
Goserelia p. 2283.1, Leuprorelin, p. 2286.1, Naíarelin 
Acetate, p. 2292.3. and Triptorelỉn, p. 2311.2.

Ulipristal acetate, a progesterone receptor modulator, 
may be used pre-operatively to control excessive bleeding 
and teduce Sbroid size.’ It may control bleeding more 
quickly than leuprorelỉn, but be less eỉfective in redudng 
uterine volume. 10 Other drugs that are under investigation 
for Rbroids indude gonadorelin antagonists such as 
ceưorelix and ganirelix, and mifepristone. Danaxol and 
gestrinone have also been tried in a small number of 
patients.11

ỉ .  Stewsn EA. Uierine nbrokb. Lancti 2001; 357: 293-8.
2 .  De Leo V . d ẩ A  b e a d ỉ M ỉ s k  a t ^ e i g n c m  o l  m e d i o l  t x e a tm e n i  ỉ o r  

u t e r ỉ n e  ỉ e to m y o R u s .  ũrug SaỊéty 2 0 0 2 : 2 3 : 7 5 9 - 7 9 .
3. Sankann s. Martyond* IT. Medicaỉ managemen: oi Obroids. Bat Pnet 

Ra ơ in  Obtíet Gynaeeoi 2008: 22:655-76.
4. Priedroan AJ. á  ềL Eỉỉkaqr and aỉety conshỉentkms In women wiih 

uterine ldomyomas treated with gimadoaopỉn-reỉeasỉng honnone 
agonỉsts the estrogen threshoỉd bypothesỉs. Am J Obaữ Gyneaỉ 1990; 
163:1114-19.

5. PtckengiO A. GnRR agonists and add-back therapy: ỉs tbere a perỉect 
comhỉnádon? Br J Obãtí Gỵnatal 1998; 105:475-45.

6. Lethaby A. đ  ai. Pre-oiperatỉve GnRH anaỉogne thenpy beíore 
hrstereạomy or myotnectomy ĩor merine Đbroỉdỉ. AvaSabỉe ỉn The 
Cochrane Dsubase of Systenútỉc Reviews; Issue 2. Chkbesten John 
Wfley;2001 (accessed 15/09/05).

7. Agence Pranẹaỉse de Sécurité Sanỉtaire des Produltỉ de Sanié. Les
ưaiiements nédỉcamemeux du Sbrome utóin - oaobre 2004. Avaỉỉabỉe 
ac hnp://wvrw^ỉssaps.santeir/content/download/397l/39226/
verslon/4/nie/Gbrorecpdí (accessed 19/07/10)

8. Mesia AP. tt ai. Aboned ỉetomyoarcoma alter ưeatmeni with leuprolỉde 
aceute. Obiíet Gyiucơi 1998: 92: 664-6.

9. Donnex J. et ai. PEARLI Study Group. Uiipnstal acetate venus piacebo 
for fibrnd ỉreaunenỉ beíore surgery. N Eng! J Med 2012:366:409-20.

10. Donnez J. tí ai. PEARL ũ Study Group. Ulipristaỉ acetate versus 
leuprobde acetate for urerỉne íĩbroíds. N EtìỊÌ J Med 2012; 366: 42Ỉ-ỈZ

Growth retardation. The use of a gonadorelin analogue to 
d e la y  p r e c o d o u s  p u b c r ty  m a y  im p ro v e  th e  íìn a l h e ig h t o( 
children with the dỉsorder. However, the use of a gonado- 
rélin analogue with grovnh hormone in short but other- 
wise normal children is controversial—see under Triptore- 
lin, p. 2311.2.

Hirsuiism. For reỉerence to the use oỉ gonadorelin analo- 
gues su ch as leuprorelin in the ưeatment oỉ hiisutism, see
p. 2286.1.

Iníertility. Gonadorelin and its analogues are used in the 
management oí iníertility related to hypogonadoưophic 
hypogonadism in both vvomen and men (p. 2253.1). 
Some hirther reíerences are given belove. See also under 
Buserelin, p. 2256.3. Leuprorelin, p. 2286.2, and Naíaielin 
Acetate, p. 2292.3.

For mention oỉ the use of gonadorelin and its analogues 
in the management oí inỉenility in poỉycystic ovary 
syndrome. see below.
- ỉ . Ungle L  Han LL. Gonadotropỉn-reỉeasing hormone ỉn ỉníenũicy. DIƠ  

A m  Pharmacother ỉ 989; 23:246-8.
2. Thomas AK. tí a i Inductíon of ovulation wỉth subcutaneous puỉsatQe 

gonadoaopỉn-reỉeasỉíỉg hormoner correỉatỉon wiih body weỉght and 
ocher parameters. Pertii Sterii 1989: 51:786-90.

3. Homburg K  đ  aL One bunđred ỊUCgnantíes aher Beatment wỉth 
puỉsatỉỉe Ịuteinlslng bonnone releatíng honnone to ỉnduce ovulatỉon. 
BMJ 1989:298: 809-12.

4. Xovao CT, tí oL Induaion of ovuỉatỉon wỉth gooadotrophln-reỉeasỉng 
honnone—Uíe-tabỉe anaỉysb oỉ 50 counes oỉ ueaonenL Mtd J  Aìăt 
1989:151:21-6.

5. S an to ro  H. B ÍBcaqr a n d  s a ỉe ty  o i ỉ n o a v c a o u i  puỉsatOe gonadotxopỉn-- 
r e ỉe ad n g  h o c m o n e : L u trep u lse  ỉo r  ỉnjectỉon. Am  J  Obsttí Gyntcol 1990; 
163:1759-64.

6. NachtigaS LB. tí ềi. Aduh-onset kỉỉopathỉc hypogQMdotropk hypo- 
gonadũm-a treatabỉe lorm oỉ maỉe ỉnỉenũỉty. i ỉ  Engl J Med 1997; 336: 
410-15.

Malignant neoplasiro. Gonadorelin analogues are used in 
the treatment of prostatic cancer (p. 712.3) vvhere they 
provide an altematỉve to orchỉdectomy in the manage- 
ment oỉ advanced disease. They may also be used for 
ovarian ablation in premenopaũsal women with breast 
cancer (p. 702.1). Gonadoielỉn analogues have been tried 
in neoplasms oỉ the endometrium and ovary, but theữ use 
is mu ch less well establisheđ.

Analogues used inđude buserelin (p. 2256.3), goserelin 
(p. 2283.1), leuprorelin (p. 2286.2),. and triptorelin 
(p. 2311.2).

Mastalgia. Gonádorelin analogues su ch as goserelỉn may 
be eữective in severe reỉraaory mastalgia (p. 2265.1).

PolycysHc ơvory syndrome. Gonadorelin and its analo- 
gués have been used in the management oỉ iníertility 
assodated with polycystic ovary syndrome (see Inỉeitility, 
p. 2253.1), even though sómẽ product iníormatíon 
contra-ỉndỉcates their use in this syndrome.

Pulsatlle gonadorelin has been tried íor ovulation 
induction but rates of ovulation and pregnancy are poor 
tvhen it is used aỉone in vvomen with polycystic ovary 
synđrome. Pretteatment with a gonadordỉn analogue for 
pituitary desensitisatiọn beỉore starting pulsatìle gonado- 
relin hãs shown somé benefit in patíènB with põiycystic 
ovary syndrome who have high levels oỉ hỉtemiang 
hormonẽ.1 Eovvever, there are ãinỉy lỉmited dinlcal da ta 
from small short-term studỉes and case series on the use oỉ 
pulsatũe gonadorelin in these women.]

GonadoreHn analogues may be used ỉor. pituitary 
desensitisation beỉore the use oỉ gonadotrophins íor 
ovulation induction, and there is a suggesúon that this 
strategy may improve pregnancy rates compared with 
gonadotrophins alone in women vvith polycystic ovary 
syndrome.1 Gonadorelin analogues are used also in ovarian 
stímuladon protocols for assisted reproduction technỉques.1

Women with polycystỉc ovary syndrome are at increased 
risk oỉ ovarian hyperstimulation syndrome and rnust be 
carehilly monitorẽd throughout the use oi ovulation 
inductìon regimens.1

1. Budcett WM, Tan SL Use ot ỉuteỉnỉaỉng bonncae rckasỉng hocmone 
agonisu in polỵcynlc ovary syndrome. ta in km  ơin Obatt G ytatal 
1998:12: 593-606.

2. Bayram N, a  tL  Bubatile gonadnrophin rcỉeasng honnone tor 
orulation índuaion in saMeniIitr assodated wbb poỉycystk om y  
syndrome. Anilable in The Cochrane D.ubasc of Systenutlc Reviews 
Isue 3. Chichester Jobn WUey; 2003 (accessed 15/09/05).

3. Nugent D. a  tL  Gonadotraphln Ihenpy iot onitaiion biducUon in 
subienỉHry anodated wtth potyqrotc uvvy syndrome. Anilable in The 
Cochrane Daubase a( Systemadc Reviein; Isiue 3. Chicheser. Jobn 
Wiley; 2000 (accessed 15/09/05).

Porphyría. For mention oỉ the use oỉ gonadoielin analo- 
gues to suppress cydlc premenstrual exacerbations oỉ 
acute porphyria, see Buserelm, p. 2257.1, Naỉarelin 
Acetate, p. 2292.3, and Triptorelin, p. 2311.3.

Precodous puberty. Gonadorelin analogues are the treat- 
ment oỉ choice in Central precodous puberty (p. 2254.1).1 
Analogues used indude buserelin (p. 2257.1). goserelin 
(p. 2283.2). histrelin (p. 2284.1), leuprorelin (p. 2286.2). 
naíarelin (p. 2292.3), and triptorelin (p. 2311.3).

1. Careỉ J-C  tí ai. ESPE-LWPE5 GnRH Anaỉogi Coosensus Conỉerence
Group. Consensus statemem an the use of goDadovopỉn-releasỉng 
hormone anaỉogt ỉn điỉldren. Abstract: Ptdiatria 2009; 123: 1242. PuQ 
venion: htụK//pediauia^appublỉcatỉons^>rg/cgi/reprinƯỈ23/4/e752
(acoessed 28/10/09)

P re m m s tn ia i s y n d to m e . In  w o m e n  in  w h o m  o th e r d ru g  
ư e a tm e n ts ỉo r  p re m e n stru a l sy n d ro m e  (p . 2 2 7 2 .3 ) a rẽ  
in e ữ e c tiv e , u se  oi  a  g o n ad o re ũ n  a n a lo g u ẽ . u s u a lly  w íth  
H R T  a s 'ad d -b ad t* th e ra p y  to  p re v e n t m e n o p au sa l sym p - 
to m s, m a y  b e c o n s ỉd e r e ĩ1 S h o rt- te rm  th e rap iỹ  (3  m o n th s) 
h a s  b e e n  u se d  to  c o n firm  th e  d ia g n o sis o f p re m e n stru a l 
sy n d ro m e , o r to  p re d ic t th e  re sp o n se  to  b Q a te ra l o o p h o r- 
e a o m y  w h e n  t h iỉ is  b á n g  c o n s id e re d . Som e re íe re n c e s  to  
th e  ũ se  o f g o n a d o re lin  a n a lo g u e s in  p re m e n stru a l 
syn d ro m e  a re  g iv e n  b e lo w .J 'T  

]. Wyatt KMe tí aL The egecdveness of GnRBa wtth and whhout 4add- 
back' therapy In oeatỉng premenstrueỉ tỵndiome: a meta anaỉyda. BrJ 
Obsttí Gỵnâeoỉ 2004; 111: 585-93.

2. Hussaỉn SY' tí aL Buserelỉn in premenstruaỉ syndrome. Gỵrtaoi 
Endoerinoi 1992; 6: 57-64.

3. M ezrow  G. t í  *L D epo t le u p ro l ỉđ e  a c e ta te  w ỉth  e strogen  a n d  progestỉn  
add-badc  io r  k m f> te rm  tre a tm e n t  o ỉ  p re m e n sm ia l synd rom e . F frtìì Sterữ 
1 9 9 4 :6 2 :9 3 2 -7 .

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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4. Brown cs, tí aL Effiacy oỉ depoc leưproUde in premenstruaỉ syndrome: 
effect oi symptom scverity and type ỉn a controiled ưial. Obsttí Gynecol 
1994; 84: 779-86.

5. VVest CP, HUlỉer EL Ovarỉan suppressỉon witfa the gonadoơophin- 
leleasỉng honnone agonút goscrdln (ZoUdex) in management oỉ the 
prentensttual tension syndrome. Hum Reprod 1994; 9: 1058-63.

6. Leather AT. tí  al. The treatment of severe ptemenstmaỉ syndrome wiih 
goserdỉn with and wíthout 'add-baclc' esưogen therapy: a placebo- 
amtroỉỉed study. Gynteoi Endocrinol 1999; 13: 48-55.

7. Dỉ Carlo c  tí ai. Use of ieuprolide acetate pỉus tiboỉone ỉn the treatment 
oỉ severe premenstruaỉ syndrome. Fertíỉ Sĩeril 2001; 75: 380-4.

Adversẹ Effect$
Gonadorelin and its analogues are generally weil tolerated 
but may cause gastrointestinal adverse effects, usually 
nausea and abdominal pain or discomíon. There may be 
headache or lightheadedness, and an increase in menstrual 
bleeding. Continued therapy with gonadorelin analogues 
results in paradoxical suppression of the pituitary gonadal 
axis; in premenopausal women this may produce meno- 
pausal symptoros. induding vaginal dryness, hot ũushes, 
and loss of libido. II sufficiemly prolonged the suppression of 
drculating oestrogens may lead to osteoporosis. In men, hot 
ílushes and sexual dysíunction can occur, and breast 
swelling and tendemess have been reponed inừequently 
with gonadorelin analogues. Long-term treatment can also 
cause a loss oí bone mineral density in men. Other adverse 
eííects reportedly associated with gonadorelin analogue 
therapy, and presumably related to changes in the 
hormonal milieu. indude mood changes. nervousness, 
palpitadons, acne and dry skin, changes in scalp and body 
hair, alteradons in liver ỉunction tests and blood lipids, and 
decreased glucose tolerance. Arthralgia and paraesthesias 
have been reported. Ovarian hyperstimulation (as seen vvith 
chorionic gonadotrophin, p. 2258.3), although rare. has 
occurred in women given gonadorelin.

Reactions or pain may occur at the site of injection vvith 
rash (local or generalised), thrombophlebitìs, svvelling, or 
pruritus. Hypersensitìvity reactions. induding broncho- 
spasm and anaphylaxis, have been reported. Convulsions 
have occurred in parients given gonadorelin analogues.

Other eHects may be a consequence of the particular use 
of gonadorelln or its analogues. Tumour ũare, due to an 
initial surge Ũ1 testosterone concenơations. has been 
reported in the initial ỉtages of ơeatment for cancer of the 
prostate and prophylactic anti-androgen therapy may be 
added. Flare may marúỉest as an increase in bone pain; 
occasionally there has been spinal cord compression, or a 
worsening of urinary-tract symptoms vvith haematuria and 
urinary obstructìon. Acute degeneratìon oỉ submucous 
Bbroids with severe bleeding has been reported Eollovving 
use of Ieuprorelin. An initial increase in signs and symptoms 
has also been reported in vvomen with breast cancer 
receiving gonadorelin analogues; hypercalcaemia has 
occurred in those vvith metastatic disease. In gữls being 
treated for precodous pubeny, vaginal bleeding may occur 
in the ũn t month of treatment because of initial ovarian 
stimulation followed by treatment-induced oestrogen 
withdrawal.

Effects on the cardiovascuior System. Gonadorelỉn analo- 
gues are widely used as a component of androgen depriva- 
tion therapy in the treatment of prostate cancer. However, 
the hypogonadism assodated vvith this therapy may con- 
tribute to the development oỉ metabolic complications 
such as insulin resistance, hyperglycaemia, dyslipidaemia, 
and the metabolic syndrome. There is some evidence that 
long-tenn use of androgen deprivation therapy may 
increase the risk of diabetes, atherosderosis, and cardio- 
vascular disease.
Reíerences.

1. Keating NL tí a i Diabetes and cardiovascular dỉsease during androgen 
deprìvaúon therapy for prostate cancer. J Qitt Otuol 2006; 24: 4448-56.

2. Saỉgal cs, tí ai. Androgen deprivadon therapy íocreaỉes cardỉovascular 
morbldỉty lo men with prostate cancer. Carùer 2007; 110: 1493-1500.

3. Tsaỉ HK. tí a i Androgen deprivatỉon therapy ỉor locaỉixed prostate cancer 
and the risk of cardỉovascular mortalỉty. J Natí Carưer Inst 2007; 99: 
1516-24.

4. Shahaní s, tí ai. Androgen deprivatíon therapy ỉn prostate cancer and 
metaboỉic rỉsk for atherosderosỉs. /  Clín Endoainoi Metab 2008; 93:2042-
9.

Hypersensitivity. Acquired hypersensitìvity led to an ana- 
phylactíc reactíon aíter an intravenous dose oỉ gonadorelin 
in a man who had been receiving pulsatìle subcutaneous 
gonadorelin therapy for 10  vveeks. 1

1. Poushnik G, et al. Anaphybctic rcaction 10 gonadocropin-releastng 
hormone. N E nflJU tấ  1993; 32*: 813.

Osteoporosis. Long-term use oỉ a gonadoreiin analogue 
results in oestrogen deháency-assodated osteoporosis and 
various drugs have been investigated íor theừ ability to 
reduce this eííect. Paiathyroỉd hormone has been reported 
to prevent bone loss in small studies of young women 
receiving naíarelin. 1'2 'Add-back' therapy with tibolone3-4 
or oestrogen plus progestogen5-4 has âlso had beneíidal 
ettects on bone minerai density in women receiving 
gonadorelỉn analogues. However, studies have used var-

ious combinatìon regimens and it is not possible to deter- 
mine vvhich is most effective>7 There is less iníormation 
available about the management oỉ osteoporosis in men 
receiving gonadoreiin analogues as androgen deprivatíon 
therapy, but measures have induded supplemental cal- 
tíum and vitamin D, and the use of bisphosphonates.* 
Raloxiíene is also under investìgatìon ỉn both vvomen’ and 
men.10

1. Hnkelsiein JS,tía i. Paraihyroỉd hormone ĩor the preventỉon oỉ bone loss 
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trial. JAMA 1998; 280: 1067-73.
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endometríosis: bone mineraỉ dcnsity. Avaitabte in The Cochrane 
Database oí Systematỉc Review$; Issue 4. Chichesien John Wiley; 2003 
(accessed 15/09/05).

7. Surrey HS, the Add-back Consensus Working Group. Add-back therapy 
and gonadotropin*releasing hormone agonisu UI the rreaunent of 
patieniỉ vvich endomerriosis: can a conscnsus be reached? Prrtil Sưriỉ 
1999; 71: 420-ị.

8. Smith MR. Diagnosis and management of ưeatmcnt-related osteo- 
porosỉs in men with prostate cardnoma. Cartcer 2003; 97 (suppl): 769-
95.

9. Palomba s, tí ai. Raloxiíene adminisxraúon in vvomen ưeated wỉth 
gonadotropin*releasing hormone agonỉst íor uterine leỉomyomas: 
effects OD bone meraboiism. J ơm Endocrinoi Mttab 2002; 87: 4476-81.

10. Smỉth MR. tí al. Raỉoxỉỉene to prevent gonadotropin-reỉeasing hormone 
agonist-induced bone loss in meo with prostate cancer. a randomized 
conoroỉỉed trial J ơừt Enắoerinúị Mtíũb 2004; 89: 3841-6.

Pituitary apoplexy. Pituitary apoplexy has been reported 
aíter endociine sómulation testing using gonadorelin. A 
revievv1 of 14 cases íound that 2 patients had received 
gonadorelin alone but most had also received protứelin 
(thyrotropin-releasing hotmone). The onset of initial 
symptoms was within 2 hours and pituitary tumour 
haemorrhage was much more common than iníarction 
alone.

1. Matsuura t  tí ai. Inlarctíon foUowed by hemonhage in pituiury 
adenoma due to endoaỉne stúnuỉatíoo test. Ettdoơ J 2001; 48:493-8.

Precautìons
Gonadorelin or its analogues should not generally be used 
in patíents with pituitary adenoma as haemorrhagic 
inỉarction (pituitary apoplexy) has sometứnes occurred. It 
has also been recommended that paóents with vveight- 
related amenotrhoea should not receive these drugs untiỉ 
their vveight is corrected. Although at least one 
manutacturer recommends that gonadorelin should not be 
used in vvomen with polycysdc ovary disease or with 
endometriotic cysts, gonadorelin and its analogues have 
been used for ovulation induction in polycystic disease and 
produced improvement in uterine hbroids; gonadorelin 
analogues have also been used with beneíit in endometrio- 
sis. Gonadorelin analogucs may increase cervical resistance. 
making it diỉCcult to dilate the cervix íor intra-uterine 
surgical procedures. Gonadorelin or its analogues should be 
stopped iỉ the patient becomes pregnanL Contracepdve 
measures should be taken to protect against unvvanted 
ovulatìon. Men at risk ừom tumour tlare should be careíully 
m o n ito re d  in  th e  Brst m o n th  o f  th e ra p y . P a tíe n ts  vvith 
diabetes should be monitored for eỉỉects on glucose conưol.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centte Svveden, classides gonadorelin as 
possibly porphyrínogenic it should be used only vvhen no 
saỉer altematíve is available and precautíons shouỉd be 
considered in vtilnerable patìents. 1 NAPOS dassides sev- 
eral gonadorelũi analogues as porphyrinogenic buserelin 
(p. 2257.1), goserelin (p. 2283.2), leuprorelin (p. 2287.1), 
and triptorelin (p. 2311.3); or as possibly porphyrinogenic 
naỉarelin (p. 2292.3).

For ieỉerence to the use o( gonadorelìn analogues to 
prevent premenstrual exacerbadons of acute porphyria, see 
p. 2281.3.

1. The Drug Daubese for Acute Porphyria. AvaiUbỉe ac htrp://www. 
drug5-porphyria.org (accessed 06/10/11)

Interactions
Drugs aổecting pituitary seaetìon oỉ gonadotrophins may 
aỉter the response to gonadorelin or its analogues; other 
hormonal therapy and cordcosteroids can affect the 
response. Spứonolattone and levodopa can stímulate 
gonadoơophins while phenothiaãnes, dopamine antago- 
nists, digoxin. and sex hormones can inhibit gonadotrophin 
seaetìon.

Pharmacokinetics
Gonadoielin is pooriy absorbed from the gastrointestínai 
tract. It has a tenninal plasma halỉ-Uíe oỉ only 10 to 40 
minutes after intravenous injectìon. It is hydrolysed in the 
plasma and excreted in the urine as inactíve metabolites 

Gonadorelin analogues are absorbed after oral, intra- 
muscular, intranasal, or rectal doses and have a longer halỉ- 
Uíe.

Preparations
Proprietary Preparotions (details are given in Volume B)

Sngle-ingre<fient Preparations. A r g Luteolibeiina; Austria: 
Krỳptocur; Lutreleỉ; Releíact LH-RHt; Belg.: HRF; Canad.: 
Lutrepulse; Relisorm; Fr.: Lutreleb Stúnu-LHt; Ger.: Kryptocur 
Luưelet ReleEaa LH RH; Gr.: Cryptocur; Relidact LH-RH; Reli- 
sorm; IrL: HRF; ItaL: Kryptocun Luttelet Neth.: HRPt; Lutre- 
lef; Releíact LH-RH; S.Â/r.. HRFf; SwaL: Lutteleít; Swtíz.: 
KryptocurỶ; Lutrelet UK: HRP; USA: Factrelf.
Phormocopoeid Preparotions
USP 3Ể: Gonadorelin for Injectíon.

Goserelin ỊBAN, USAN, HNNI ®
Gosereliini; Goserelina; Goserelinas; Goséréline; Goserelinum^ 
Goszerelin; ICI-118630; ro3epennH.
3-[5-Oxo-L-prolyí-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyl-(3-0- 
tert-butyl)-D-seryl-i.-leucyl-L-arginyl-L-prolyOcarbazamide. ‘ 
Cs9HMN iA i= 1 269.4 
CAS —  65807-02-5.
ATC — LO2AE03.
ATC Vet — QL02AE03.
UNII — 0F65R8P09N.

Ptiarmacopoeias. In Eur. (see p. vii).
Fh. Eur. 8 : (Goserelin). A nonapepdde analogue oỉ the 
hypothalamic decapeptìde, gonadorelin. It is obtained by 
Chemical synthesis and is avaiỉable as an acetate. A white or 
almost white powder. Soluble in water; ỉreely soluble in 
gladal acetíc add. It dissolves in dilute solutìons of minerai 
adds and alkali hydroxides. Store at 2 degrees to 8  degrees 
in airtìght containers. Protect ừom light.

Goserelin Acetate ÍBANM, HNNMỊ ®
Acètato de goserelina; Goserelina, acetato de; Goséréline, 
Acétate de; Goserelini Acetas; D-Ser (Bu1)6 Azgty,0-LHRH 
Acetate; ro3epenMHa ÁueTaT.
Cs9HMN,Aa,C2H402=13295 
Ố ÌS— 145781:92-6.
ATC — L02AE03. s
ATC Vet — QL02AE03.
UNII — 6YUU2PV0U8.

Pharmacopoeias. In us.
USP 36: (Goserelin Acetate). Store in airtíght containers at a 
temperature o i  2  degrees to 8 degrees-Protect ta m  light.

Uses and Administration
Goserelin is an analogue of gonadorelin (p. 2280.3) with 
simìlar propertìes. It is used for the suppression of gonadal 
sex honnone productíon in the treatment oí malỉgnant 
neoplasms of the prostate, in breast cancer in pre-and peri- 
menopausal vvomen, and in the management oỉ enđo- 
metriosis. Limited courses of treatment are given for 
endometrial thinning beíore surgery for dysíunctional 
uterine bleeding, and with iron supplementation to improve 
anaemia beỉore surgery ŨI women being treated for Ễbroids. 
It is also used as an adjunct to ovulation induction with 
gonadotrophins in the treatment o i  iníertility. Goserelin is 
usually given as the acetate but doses are expressed in teims 
of the base; 10.5 mg of goserelin acetate is equivalent to 
about lOmg of goserelin.

Goserelin acetate is generally given in biodegradable 
implants, vyhich are injected subcutaneously into the 
anterior abdominal wall. The continuous release of drug 
gradually suppresses senun concentrations of oestradiol and 
testosterõne ôver about 3 vveeks after the first injection, and 
low hormone concenữations are maintained vvith repeated 
doses. One such preparation containing the equivalent oi
3.6 mg of goserelỉn is given once every 28 days in the 
treatment of prostate and breast cancers. Preparations 
containing the equivalent oi 1 0 .8  mg of goserelin. grven 
every 12 vveeks, are also available íor the ữeatment oi 
prostate cancer. In the treatment ol prostate cancer an 
anti-androgen such as cyproterone acetate may be given for 
several days beỉore starting goserelũi therapy and continued 
for at least 3 vveeks, to avoid the risk oi a disease flare.

Preparadons containing the equivalent of 3 .6  mg of 
goserelin given once every 28 days are also used to treat 
endometriosls for up tó 6  months. For endometrial 
thinning beíore surgery in dysíunctional uterine bleeding/

AU cross-reíerences reíer to entries in Volume A
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a ỉingle dose is given 4 weeks beíore surgery. Some vcomen 
may requỉre ã second dose to  provide 8 weeks oỉ 
treâtment—for example, those w ith a large uterus or to 
aIlow Aexỉble ttanỉng of surgery: In  women with anaemla as 
a result oỉ u te r in e  ãb ro id s, goserelỉn 3.6 mg is given with 
bo n  sựpplementation for up to  3 mionths béỉore surgery.

In ln íertlllty , regimens ỉor oocyte collectíón for IVF11 se 
gonadorelín anaỉogues ỉor pitultary desensitisation beíore 
õvulation ínductíon with gõnadotrophins. Tbe equivalent 
oỉ 3.6 mg of goserelin is given as a subcutanieous implant 
and serũm-oestradiol concentratíons monltored untQ they 
dedỉne to levels rimìlar to  those in  the eaiỉy ỉollicular phasẽ, 
a process which usuallý' takes 7 to 21 days. Once 
dovvnregulation OCCUIS gónadotrophin (ỉoHỉde stbnulating) 
therapy ũ  begun un ti] an  apprộprỉate stage of íoHicular 
deveiopment, w hen it is w ithdraw n and chorionic 
gonadotrophin ỉs gi ven to  inđuce ovulation.

GosereBn has aỉso been gi ven in  other sex-hormone- 
related conditlons. For the use oỉ goserẹlin in cMdren, see 
belơvv.

Reviews of goserelin.
1. chrisp r. Got Kỉ- GasereBn: 1 revfew oí ht phaimacodynaniic and 

phannicokỉnntc propeities, and dinical use in XX honnone-rclated 
condhkxa. D nip 1991; 41: 254-48.

2. Pcrry CM, Bn>fden RH GosercHn: a rrview oi lu pharmacodynamic and 
phannacoUneiic propạties. and ihetapeudc usẽ in benign gynaecolo- 
giad dbonkó. Drup 199«; 31: 319-4«.

Administration ÓI chiMren. Goserelin may be used in the 
inanagêment oỉ Central precodouỉ puberty—see belovv.

Endometriosis. Gonadorelin analogues such as goserelin 
are eữective ỉn  the m anagement of endometriosis 
(p. 2264:1), but the need íor long-teim therapy tóprevent 
recurrence llmlts theb  value because oí the risk of osteo- 
porosis. Eormone replacemenl (add-back therapy) may 
also be given in  an attempt to  ređuce bone mineral density 
loss and vasomotor symptoms in  women receiving gose- 
relin.

Reíerences.
1 . s b a w  KW . ạ  *L A n  o p e n  la n d o m lx e d  c o m p á n d v c  s m d y  oi tb e  d k a  a t 

Ị n tm U a  d e p o t a n d  d a n a m l in  th e  t r e a tm e n t o t endõm M riosis. P tnữ  
Sttrũ 1992;» 265-72.

2. Schlag WD. Bnendlnt ihe treatrocm boundartq: Zoladnc and add-back. 
Irtí J  Gynaavỉ ohatì 1999; «4 ỉsuppỉ 1): S23-S31.

3. Eronkc HR. tì *L Gonadotjupỉn*reỉeaânt honnone agonbt pha "add- 
badc* hamane icplacement therapy loe treatment of endomeniosb: a 
prospective. tanritãnhrd. pbcehoHcõntraDed. double-blind trtaL And

2000; 74: 334-9.
4. Ptcrce SI. tì úL boBỊ-ưrm use 0( gon.dmropỉn -rcleasing honnonc 

rnalogs and hnmmne icpUcement Ibempy lã tbe management of 
enduữieưkali. 1 randomỉzed uial wỉth a 6-ycar ỉoflow-up. And Sttríl 
2000; 74: 964-0.

Ạ brậdĩ. Gonadorelin analogues such as goserelin háve 
been tried as an adjunct or an altemative to suigery in the 
treatment oỉ utexine ăbroids (p. 2281.2) although there 
has be en some concem that this might complỉcate the 
đỉagnosb of malignancy. Some hirther reíerencẽs are Iisted 
belõw.

1. Inmsdcn MA. tt *L Tteasnent wlth tbe gonadonophin rdeasint 
honnone-agonin imerdin betore hyserectomy tor utedne Cbroids. Br J 
O ta t t  O ynàtai 1 994; 1 0 1 :4 3 4 -4 2 .

2. Benagỉano ữ. tt *L Zoladex ((taerelin acetate) and the anesdc patíenc 
m u t ă  a t a mnMeenKr Sbraid audy. fm a s ttrH  199«; « 4 :2 2 3 -9 .

3. Paiaulni r.. a  úL SosereUn acetate to avoid hynereoomỵ in prẹ- 
menopatual im nen  with Bbroidc requírini íurgery. EurJO bãit Gyrtml 
Ẽepnề Biol 1999; 47:31-3.

4. Bozzini N. tt aL Comparaáve studr oí dUlerent dosages ot ỊOsereiln in 
àxe reduction of myoinatous uteil. J Am Asm  G yntal lap tm c  2004:11: 
462-3.

3. Muneyyứã-Ddalc 0 . tì ai. GoseRlin acetate 10.4 tng phu Iron vernu 
lron nxmothcrapy prỉor TO surBcry ỉn premenopausal wtjĩnen wìth ỉron- 
deddenqr aneniia due to uterinc ỉeiomyomas: results hom a phase m, 
landomhed. muUcemer. double-Uind. comralled thai, a iiI Thrr 2007; 
29: 1642-91.

6. Lim ss, tì aỉ. GoSCTCỈỈn VCTSU1  leuprolidc b«íore hyscrcaomy íor utcrine 
Bbroids. JM ỉ  Gynđixai obíitì 2004:101: 174-43.

MoGgnemt neoplasms. Goserelin is eSective in the ứeat- 
ment oi prostate cancer ịp. 712.3). It has prodỉuced a 
response similar to that oí orchidectomy (surgical removal 
oỉ the testes) in patients vvith metastatíc prostate cancer.1 
Goserelin has been combined with an anti-andiogen such 
as Qutamide to provide ỊnaTrirmiTTi androgen blodcade, but 
thỉs appears to produce modest additional beneSts at most. 
There is scnne evidence2̂  that adjuvant therapy 99ith gose- 
relin may ỉmprove survival ỉn patieats with locaiised cu 
locaQy advanced prostate cancẽr when combined - with 
rađiotherapy or radical prostatectomy, and ađỊuvant use oỉ 
goserelin appears to be more bẽneSdal than neoadịuvant 
use.2

Goserelỉn may also be used as honnonal therapy in 
premenopausal tvomen with advanced breast cancer 
(p. 702.1); it seems to be as eổective as oophoreaọmy,4 
and use wtth tamoxben ỉs more eSective than goserelin 
alone.5 Ít is also nsed as an ahemative or addition to 
adjuvant diemotherapy inpre- or peri-menopausal women 
vvith oestrogen-receptor positive eãrly breast cancer,6"12 and

has been ỉnvestigated for its potendal to preserve ovarian 
hmction in this group.u

1; Sdden&ld J. tì aL Stagle-therapy androgen suppreuion in men with 
advanced pmtate eaneer a tystemadc retrleir and meta-analydi. Am 
btímt Mo/ 2000; 132: 366-77. Conecdsa. ữùL 2003; 143:764-5.

2. Akaaa H. Ađluvant goserelln impnrves cdnlcal (Hiease-hee survival and 
ledoces tBseãse-telated tnanalhy ỉn padents witb locaHy advanced ca 
localbed prosute cancer. BJU Int 2004; 93:42-6.

3. Roach M. baỊubre A. GoaereHn aceute'. in cótnhlnadon with 
nuBotherapy lor prooate -cancer. Bxptrt Opin rtmmtaúm  2007; 4: 
257-64.

4. Ta|dorCW, Mai. Muldcemerrandomtxedđtnicalthai otgosereUnaemu 
mitical ovariectomy in premenopansal padens whh mceptor-poddTe 
metanatic breast cancer: an intergroop nody. J ƠÕI Oncel 1994; 16:994- 
9.

5. x q n  JGM. tì aL ComUned tamoxUen and hitdnlhny hannone- 
. lekahni bonnone (LHKH) a(onin vema IBRH agonist alone in

premenopatual advanced breast GanceR a meta-analyhs oi /our 
randomỉied txials. J ơìn Otìcoi 2001,-19:343-53.

6. lá lns R, tì tl. Randomiied adjnvam thai 01 tamoxilen and goserdln 
versus cydophoẹphamide. methotrexate, and ũuorouradl: evidence ỉor 
the mperiotity oi ưeatment wlth endoortne blodcadc In premenopausal 
padenn ihth honnone-responshre breán cancer—Ausõian Bnast.and 
Coloiectal Cancer Stndy Group Ttial 3. ] otn Onol 2002; 20:4621-7.

7. lonat w, tì aL Goserelin vemn cyd^thosphamide; methottexate. and. 
Ouorouxadl as adluvant ứicrapy ỉn prẽmenopausal padents vrlth node- 
padthre hreaa cancen the Zoladez Earỉy Breast Cancer Research 
Assodạhon Stúdy. J Oin Onol 2002; 20:4624-33.

4. Inteniadonãl Breast Cancer Study Group (IBCSG). Adjuvant dtemo- 
therapy foOowed by loserelin versus, dther modaliry alane {or 
pretnenopausal lymph nõde-nesative breast cancen a randomiaed triaL 
JNatl còitrr tntì 2003; 93: 1433-46.

9. Cbeer SM. tìal. GosereUn:a reviewoths usein the oeatmentoí eaiiy 
breast cancer in premenopausal and perimenopausal mmen. Drup 
2005;63:2639-55.

10. Baum M. tì tỉ. zn“P luemadonal CoDaboratoa* Group. Ađjuvant 
ỊnpTrtln in pre-menopausal patients with eady breast eancer lesults 
bom the ZIPP stndy. ẼUT J GÓúer 2006; 42: 495-904.

11. Hadtshasr A. tí dí Lont-term eOectiveness át ad]uvant goserelln in 
piemenopausai women wtth early breast oncer. JN atI C m ărbat 2009; 
101: 341-9.

12. Svenisdotdr A. a oL Adjuvant goserelln and ovarian preservation ỉn 
dtemotherapy treated podents vrith eariy breast cancer rcsults hom a 
nndomỉxed ũiaỉ. Bruã Canccr Sa nau 2009; H7t 561-7.

M astalgia. For reíerence to the use of goserelin in mastal- 
’ gia, see under DanazoL p. 2265.1.

Precodous pubeiiy. The gonadorelin analogues have 
replaced other agents as the drugs of choice for the treat- 
mẽnt of Central precodous pubeĩty (p. 2254.1). Although 
not licensed íor use in children in the UK, the BNFC 
indudes doses oí goserelin for Central precodous puberty. 
hnplantỉ are given by subcutaneous injection ÚI to the 
anterior abdominal wall; preparations that contain a dose 
oỉ 3.6 mg are given once every 28 days, another contain- 
ing 10.8 mg ỉs gỉven once every 12 vveeks. Inịectíons may 
be needed more ỉrequenửy in some patients.

Reterences to the use of goserelin.
1. Truemaa JA. ứ «L SuppressỉOD oỉ puberty wỉth ỉong-tctiDg gosereỉiB 

(ZoUdex-LA): cííca aò gonadotrophin respooỉc to GnRH ỉn ỉhe fim 
ueatmem cyde. ơm Enềoairtoi (Qxf) 2002: 57:223-30.

2. Pstenon WP, et aL Auxoỉogỉcaỉ outcome and lỉrae to menaxche 
ỉoỉkmỉng long-actíng gosereỉin therapy ỉn gids with centraỉ precodous 
or eirty puberty. ObI Endoainol (Qxị) 2004; 61: 626-34.

3. Ismc Ù. ữaL Eỉhcacy o( a momhỉy comparcd ỈO 3-monứily depoi GnRH 
anaỉogue (gosereỉỉo) in the ưeatment oí chỉỉdren with Central 
precockms puberty. Horm Xa 2007; 68: ỉ 57-63.

4. Mouat p, èf ãi. ỉnỉtỉaỉ gronvth deceỉention durỉng GnRH analogue 
therapy ỉor precodous puberty. Qỉn Enắoainoỉ (Oxf) 2009; 70:751-6.

Premeitstrual syndrome. Por reíerence to the use o ỉ gose- 
relin or other gonadorelin analogues (with HRT to prevent 
menopausal symptoms) in women unresponsive to other 
drug ưeatmenl, see under Gonadorelin, p. 2281.3.

Adverse Effects and Precautions
Aỉ ỉor Gonadorelin. p. 2282.1. Some vvomen may have 
vaginal bleeding during initial therapy, which normally 
resolves spontaneously.

PHuitary apoplexỵ. Pituitary apoplexy (a dinical 
syndrome caused by haemorrhage and inỉarction of a 
pituitary adenoma) occurred in a few elderiy patients with 
a symptomless pituitary adenoma w ho were given gose- 
relin ỉor advanced prostate cancer.1-2 Symptoms induded 
headacbe, vomiting, visual disturbances. gradual impab- 
ment of consdousness, interminent ỉever. and Progressive 
hyponatraemia. Symptoms were ưeated with cortico- 
steroid replacement therapy.
1. Ando s, tí ềL Pỉtuỉtary apopỉexy aỉter gosereỉỉn. Lartcữ ỉ995; 345:45S.
2. Eaton ĩU.aaL Rapiđ onset of pituiury apopỉexy aíter gosereỉỉn IxnpUm 

íor prosute cancer ữttá ỉor beightened avvareness. Irtíem Mai J 2001; 
31: 313-14.

Porphyria. The Drug Database ỉor Acute Porphyria, com- 
piled by the Norvregian Poiphyria Centre (NAPOS) and 
the Poiphyiia Centre Svtreden, dassihes goserelin as por- 
phyiinogenic it should be prescribed only ỉor compellũig 
reasons and precautions shouỉd be taken in aU patients.1

1. The Dnig Daubase lòr Acute Porphyria. Available at: http://www. 
dmgs-porphyha.org (accessed 06/10/ỉl)

Pharmaaìkìnetics
Goserelin Ịs ạlmost completely ábsoibed aỉter subcutaneous 
injectìon, an4 has a serum elimination halỉ-lUe oỉ 2 to 4 

. houn, -which may be increased in renal impabment More 
than 90% oi a dose is‘excretèd'in urine, as unchanged drug 
and metabolites.
Revỉeivs.

1. Cocbhou m. dlnleal phMTMcoldnetía of loserelln. ơin Phurmaakma 
2000:39:27-44.

Preparotions
Proprietary Preparcrtkms (detailỉ are given in Volume B)
Sngh-kigmdSent Preparotioni. Aig.: Goselin; Laimadex; 
Zoũdex; AustraL: Zoĩadex; Austrũr. ZoIadex; Bứg.; Zoladex; 
Bna.: Zoladex; CaruuL: ĩoìaáao Otũc. Vacromibh VicramHt; 
Zoladex; Ọtâia: Zọỉadex (% á#); Cz.: Zoladex; D am .; 
Zoladex; Fbu; Zoladex; Fr.: Zoladex; Gerj Zoladex; Gr.: 
Zoladex; Bong Kong; Zoladex; Bung.; ỊọUdex Indon.; ĩohdex  
IrL: Zoladex; ỊsroÃ  Zoladex; ĩtaL; Zoladex; Malaysiá; Zoladéc 
Mẹx.; ZoỊadez: Neth.; Zoladex; Norw.; Zoladez; NZ: Zoladex; 
Phữipp.: ĩữiadex; PoL: Zoladex; Port: 2oIadex; Bus.: ZoIadex 
(3oaaae4e); S-4/r.; Zoladez; singapore. Zoladex; Spaỉm Zoladéx; 
Sw tí; Zoladex; Switz.: Zoladex; Thai.; ZoIadex; Turk.; Zoladex; 
inc Novgos+Ĩ Zoladex; vkr.; Zoladez (3anajtexc); USA: ĨBìãdcK 
Vena.: Zoladez.
MuK-ingndinnt Prapcáxitionỉ. Arg.; Zolapackỉ AustraL: ZolaCos 
CP; NZ: ZolaCos CP.
Pbormocoponiol Preporotions
BP 2014: Goserelln Implants. ■

H e x e stro l ỊrtNN)
ìẵ^ r^ íẹặyÌặiÍÉpestro l; pihydrõstilboestrol;-Hexánoes^- 
ttótjfete^ìráà''Hexcfestrõl; >í^9894ỉ Synestrot Synoes- 
trdjíêKữqpấnv" . ' ,
Ẳ^yữ-ỡtỊ^ễtoytenẹìdiphenoC ,

6ÍS;rr',r5Ổ3*5D^-ỉhexeflroO,‘ 84ĩJ6r2-(meso-hexesavÕ: ''-' i i 
'llNll ̂  ÌỔ8ữ95R7D" r '

Proỉile
Hexestrol i$ a syntbetic nonsteroidal oestrogen that iỉ used 
ỉor oestrogen replacement therapy and in the treatment oí 
malignant neoplasms and gynaecological disorders.

H i s t r e l i n  tU SA N , riNN I ®

viistrdina;. 'Histréline;. Histrelinun3;;;t08W 7070;.; RWM707ổ£ 
rnaperotH. ’ -Ẩ
5^oÁ-Rroíyl-L-hi^dykJtrỹ|topfiỳlH.-seryk-tyrosyl-Ạ/T-; 
beiìỉyệ^istidyK-leuc^-t^aráinin^r^ethyk-prolinamide 
C««HmN ,A > Í323J '  ,
CAS — 76712-82-8. - . -Ị-- : -= r
ATC— L02AE0S: ‘ '
ATC-Vei — 1XQ2ÃE05.-. r -  * ’ ■
UNf̂ VÌ50H3S3W74. l  's

H i s t r e R n  A c e t c r t e  ỊrtNNM Ị ®

Acetãtó de. histrelina; Histreliịía* acẹữto de; HisữéHneý' 
Acétate cr- Histreỉlni Acẽtas;iMGrpènnHa Aqeraĩí : i5 
C66HasN ,j0 12̂ C2H40 2 j i Ị 2 Ơ  
CAS — 220810-26^.
ATC— L02AE05. - : ’
ATC Va —  QL02AẺ05. : - :
\JM — QMG7HLDĩZE.

Uses and Adminỉstration
Histrelin is an analogue of gonadorelin (p. 2280.3) with 
sinũlar properties. A subcutaneous implant containing 
histrelỉn acetate 50 mg, and designed to release about 
50micrograms daUy ỉor 12 months. is used in the palliative 
ưeatment of advanced prostate cancer (p. 712.3).

Histrelin is used in the treatment oỉ precodous puberty in 
children (see p. 2284.1). It has also been investigated in 
disorden related to the menstrual cyde. and in the 
treatment of acute porphyrias.
Reĩerences.

1. Andcison KE. tì đL A  (ODadonophi rdeasiai hormone aDalogue 
prCTcnu cydical a ta d s  oỉporphyria. A nh btttm  H at 1990; 130:1469- 
74.

2 . M o n o la  JF . tì  *L Successh il r a u n e u t  o i se v e re  p re n K n stru a !  sy n đ ro m e  
by  combÉDed »  o í  ( o o a d o ir o p in - id c a s i i i i  h o n n o ĩtc  aycm ist a n d  
c sn u g c n lp a u g a rh i.  J  O m  Butlea im l  M tu t 1991; 7 2 : 2 3 2 A -P .

3. C h e iũ it Ă p , C h m t  K J. n c u in ry  re sp o n sÌT encs i  to  g o n a d o tro p h in -  
K k t t ì a s  h o n n o o e  a g a n ls : a tm u lầ t io a :  * d o se -re ^ x m se  m m p ạ r tso n  oi 
hn r in tr tn y  h o a n o n c / f o t t i d e - s t lm u li t in | b o rm a n e  s e c re t io n  iu  w o m e n  
Midi pa ty ẽy sd c  m r y  sy n d ro m c  a n d  n o ă n a l  w o m e n . H um  S tp n x l 1993; 
1 0 :1 0 3 4 4 .

4. Chcnỉn B, tì  ấL An impbm rdeaslni tbc sonadonapin hoimone- 
rdcasing hormone agonist UstreBn marôtains medical cmdndon íơr up

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer acứvely marketed
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(0 30 raonths Ũ1 mecascatic prơstate cancer. J  Uroỉ (Baldmore) 2000; 163: 
838-44.

5. Schỉegeỉ PN, a  ai. EQective ỉong-term androgen suppressỉon in men wiih 
prosuce cancer usỉng a hydrogel implant wỉih the GnRH agoníst 
hỉstrelỉn. Uroiogy 2001; 58: 578-82.

6. Dineen MK, et aL An evaỉuation of the phannacokỉnetics and 
pharma codynamics o i the hỉstrelỉn ỉmpỉarn for ĩhe paũỉaỉỉve treatmenr 
of prosute cancer. J CUtt Pharmacol 2005; 45: 1245-9.

7. Schỉegeỉ PN. Hỉstreỉỉn Study Group. EÍBcacy and saỉety oí histrelin 
subdermaỉ implam ìn paúents wỉth advanced prostate cancer. J Uroi 
(Baltìmon) 2006; 175: 1353-8

8. Schlegel p. A review oỉ the pharmacokỉneũc and phannacoỉogỉcaỉ 
properties o i a once-yeariy adminiỉtered hữtrelỉn acetate ỉmpiant ỉn the 
treaanent oỉ prostate cancer. BJU Int 2009: 103 (suppỉ 2): 7-13.

9. Crawford ED. A revievv oỉ the use oí histrelin acetate in the treatment of 
prostate cancer. BJU ỉnt 2009; 103 (suppỉ 2); 14-22.

Precocious puberty. The gonadorelin analogues have 
repiaced other agents as the drugs of choice for the ơeat- 
tnent of Central precodous puberty (p. 2254.1). Histrelin 
acetate has been given by subcutaneous injection in usual 
doses equivalent to histrelin 1 0 micrograms/kg daily. 
Altematively, a subcutaneous implant containing histreỉin 
acetate 50 mg and designed to release hisưelin acetate 
65micrograms daily lor 12 months may be used. The 
implant is not recommended íor children under 2 years of
agé-

Relerences to the use of histrelin.
t. Barradell LB. McTavish 0. Histrclin: a revievv of its pharmacoiogỉcal 

properties and therapeutic role in Central precoãous puberty. Drugs 
1993; 45: 570-38.

2. Feuiỉlan pp, tỉ aỉ. Reproductive axis aíter dUcontinuatỉon of 
gonadotropin-releasỉng hormone analog creatment of gỉrls wiih 
precocious pubeny: long ỉerm follow-up comparing gỉris with 
hypothalamic hamartoma to those with idiopathic precodous puberty. 
J Ciin Endocrinoi Metab 1999; 84: 44-9.

3. Klein KO. ỉt ai. Increased Qnaỉ height ỉn precodous puberty aítcr long* 
term treatment vvith LHRH agoniỉts: the National ỉnsdtutes of Health 
experíence. J ơ in  Ẽnđocrinoỉ Mttab 2001; 86: 4711-16.

4. Hỉrsch HJ. ít a i The histrelin impỉant: a noveỉ treaunent for cenưaỉ 
precotíous puberty. Abstract: Pediatria 2005; ỈỈ6: 1534-5. Full version: 
tutp://pedỉatrics.aappubUcatỉons.org/egi/reprỉnt/ỉ!6/6/e798 (accessed 
04/12/07)

5. Eugster EA. tí ai. Eĩncacy and saíety of hỉscreỉin subdermaỉ ỉmplant in 
children vvith Central precotious puberty: a multicenter trỉal. J CỊin 
Endoainol Mtíab 2007; 92: 1697-1704.

6. Lewỉs KA. Eugster EA. Experience with the once-yearìy histrelin 
(GnRHa) subcutaneous implant in the ưeatment of Central precodous 
puberty. ữrug Da Deveỉ Thèr 2009; 3: 1-5.

7. Rahhal s. tt ai. Results oí a second year oí therapy with the 12-momh 
hístrelin implant for the creatment of Central precodous puberty. ínt J 
Pediatr Endoainol 2009; 2009: 812517.

Adverse Effects and Precautions
As for Gonadorelin, p. 2282.1.

Effects on the Irver. A report of hepatotoxicity associated 
vvith a subcutaneous implant oi hisưelin acetate.1

I. Ricker JM. «  aL Drug-induced liver injury caused by the hisưelin 
(Vantus) subcutaneous implant. Souih Mtd J 2010; 103: 84-0.

Preparatíons
Proprietary Preparations (detailỉ are given in Volume B)
Single-ingredient Preporotions. Arg.: Vantas; Belg.: Vanusse; 
Canad.: Vantas; Cz.: Vantas; Denm.: Vantas; Fin.: Vantas; Ger.: 
Vantas; Iri.: Vantas; Malaysia: Vantast; Neth.: Vantasse; Norw.: 
Vantas; PoL: Vantas; Singapore-. Vantas; Spain: Vantas; Swed.: 
Vantas; Switz.: Vantas; Thai.: Vantasỷ: UK: Vantas; Ukr.: Van- 
tas (Bamac); USA: Supprelin; Vantas.

Human Menopausal 
Gonadotrophins (BANI ®
Gonadotroíina menopáusica humana; Gonadotropina 
menopáusica humana; HMG; Org-31338; Urogonadotro- 
phin.
ATC — G03CA02.
ATC Vet — QG03GAŨ2.
Descriptíon. A puriheđ extract o( human postmenopausal 
urine containing lollicle-stúnulating honnone (FSH) and 
luteinising hormone (LH); the relative in-vivo activity is 
expressed as a raúo. Human menopausal gonadotrophins 
vvith a ratio of FSH;UỈ of 1:1 are knovvn as menonophin 
(see beiow).

Menotrophin (BAN) ®
Menotrọíìna; Menotropiim; Menotropin; Menotropina; 
Menotropins (USAN); Menotropinum.
CAS —  9002-68-0. . ..... ........
UNII —  5Y9QQM372Q.' Ì .,- - :.; .:,

Pharmacopoeias. In Br„ Ckin., and Jpn.
BP 2014: (Menotrophin). A dry preparation containing 
glycoprotein gonadotrophins possessing lollide-stúnulatmg 
and luteinising activities. It contains not less than 40 units oí 
íollicle-stúnulatmg honnone activity per mg. The ratio oí 
units of Iuteinising hormone activity to units of íolỉide- 
stứnulatứig hormone activity is about 1. The preparadon is 
exdusively or mainly of pituitary origin and obtained from

the urine of posnnenopausal vvomen but, vvhen necessary, 
chorionic gonadotrophín obtained hom the urine oỉ 
pregnant women may be added to achieve the above 
tatio. An alraost vvhite or slightly yellow powder. Soluble m 
vvater. Store in airtight containers. Protea bom lighL

Uses and Administration
Human menopausal gonadoưophins possess both lollide- 
stimulating honnone (FSH) activity (see p. 2278.2) and 
luteỉnising hormone (LH) activity (see p. 2287.1).

Human menopausal gonadotrophins are used in the 
treatment of male and lemale infertility due to hypogonad- 
ism. In anovulatory iníertility unresponsive to domilene, 
human menopausal gonadotrophins are given to induce 
lollicular mamratìon and are ỉollovved by ơeatment vvith 
chorionic gonadotrophin to stimulate ovulatíon and corpus 
luteum formatìon, a topỉc discussed ỉurther on p. 2253.1.

The dosage and schedule of treatment for temale 
iníertility must be detertnlned according to the needs of 
each patient; it is usual to monitor response by studying the 
patient's urinary oesưogen excretion or plasma-oestradiol 
or by ultrasonic visualisaúon of lollides. or a combination of 
these. Human menopausal gonadotrophins may be given 
daily by intramuscular or subcutaneous injection to provide 
a dose of 75 to I50units of FSH and graduaUy adjusted if 
necessary until an adequate response is achieved. 
Treatment is then stopped and followed after 1 or 2 days 
by a single dose of chorionic gonadotrophin 5000 to 
lOOOOunits (see p. 2258.1). In menstruating patients 
ưeatment should be started within the first 7 days of the 
menstrual cyde. In the UK it has been suggested that the 
ưeatment course should be abandoned Ư no response is 
seen in 3 vveeks. The course may be repeated at least tvvicc 
more if necessary. In the USA, Ucensed product iníormation 
recommends a maximum daily dose of 450 units and that a 
course should not exceed 12 days.

An altemative schedule is to give three equal doses by 
ìntramuscular or subcutaneous úỹection, each providing 
225 to 375units of FSH on alternate days lollovved by 
chorionic gonadoưophin one week after the first dose.

In IVF and other assined conception techniques, human 
menopausal gonadoơophins are used vvith chorionic 
gonadoưophin and sometimes also domữene títrate or a 
gonadorelin analogue. Stimulation of íollicular grovvth is 
produced by human menopausal gonadotrophins given by 
intramuscular or subcutaneous injecrion, in a dose 
providing 75 to 300units of FSH daily, usually begũining 
on the 2nd or 3rd day of the menstrual cycle. Treatment is 
continued until an adequate response is obtained and the 
Dnal injection of human menopausal gonadoữophins is 
íollovved 1 to 2 days later with up to lOOOOunits of 
chorionic gonadotrophin. Oocyte retrieval is canied out 
about 32 to 36 hours later. us licensed produa iníormation 
recommends a starting dose of 225 units daily in women 
who have undergone pituitary suppression, and a 
maximum daily dose of 450 units.

In m en ivith iníertility due to hypogonadotrophic 
hypogonadism (see Iniertility, p. 2253.1), spermatogenesis 
is stimulaied with chorionic gonadotrophin and then 
human menopausal gonadoưophins are added in a dose of 
75 or 150units of FSH two or three túnes weekly by 
intramuscuỉar or subcutaneous injection. Treacment ỉhould 
be continued for at least 3 or 4 months.

Iníertility. Systematic revievvs initially lound no evidence 
of a signiiicant dưíerence in ef&cacy for human meno- 
pausal gonadotrophins compared with urínary-deríved 
gonadoưophins in vvomen with anovulatory inỉertility1 
(p. 2253.1). or compared vvith recombinant íollide-stimu- 
latíng hormone in assisted reproduction cydes.2 However, 
it has since been suggested that there is evidence oỉ an 
improved live-birth rate when human menopausal gona- 
dotrophins are used in current IVF protocols rather than 
ỉoUide-stúnulating hormone.ỉ -4 UK guidelines suggest thai 
either urínary or recombũiant gonadotrophins may be 
used during controlled ovarian sám ulation in  IVF treat- 
ment.5

1. Nugent D, ri ai. Gooadoơophỉa therapy í t t  ovuUtỉon induccỉoa In 
subíeniUty assocUted wỉth polycystlc ovary syndrome. AvaiUble ỉn The 
Cochrane Database oí Systematíc Revỉem; tssue 3. Chíchesten John
WUey; 2000 (accessed 16/09/05).

2. Van Weỉy M. et ai. Hu man menopausaỉ gonadoưopin versus 
recombinani íollide stímuỉation honnone (or ovarỉan sổmuỉation ỉn 
assiỉted reproductìve cydes. Avaiỉable ỉn The Cochrane Database of 
Systematic Reviews; ỉssue 1. Chỉchescen John VVQey; 2003 (accessed
16/09/05).

3. Coomarasamy A, et ai. Uiỉnaiy hMG versus recombỉnant FSH íor 
concndỉed ovarlan hypentimulaiỉon foỉỉowỉng an agonỉsc long down- 
reguỉatỉon protocol in IVF or ICSI treaonent: a systemadc review and 
meta-anaỉysỉs. Hum Reprod 2008; 23: 310-15.

4. Aínan M. Identiỉyỉng reaỉ diHerences ỉn ỉỉve bỉnh rates between HMG 
and rFSH in IVF. Reprod Biomed Online 2009; 18 (suppl 2): 23-30.

5. NICE. Eeníỉity: assessment and oeacmem <or peopỉe with íerdlity 
problems (ismedFebnỉary 2013). Avaỉỉable a t  htrp://www.nỉcc.org.uk/ 
mcemedià/(ive/14078/62769/62769.pdí (accessed 30/10/13)

Adverse Eữects
Human menopausal gonadoơophins may cause dose- 
related ovarian hyperstimulatìon varying bom mild ovaiian 
enỉargement and abdominal discomíort to severe hyper- 
stimulatíon with marked ovarian enlargement or cyst 
lonnadon, acute abdominal pain, astítes, pleural eífuáon, 
hypovolaemia, shock and thromboembolic disorders 
Rupture of ovarian cysts and intraperitoneal haemorrhage 
has occurred, usually aỉter pelvic examination. Patalities 
have been reported.

Hypersensitívity reactìons and local reacdons at the 
ÚỊịectĩon site may occur. Nausea and vomiting, joint pains 
and ỉever have been reponed; gynaecomastia, acne, and 
weight gain have occurred in men.

Cardnogenidty. In a case-control study oi 4575 wọmen 
wỉth primary invaáve breast cancer, an evaluation of risk 
lactors ỉound that, overall, the use of inlertility đrugs was 
not assodated with an increaỉed risk of breast cancer.1 
Hovvever, subgroup anaỉysis of individual drugs ỉound that 
the use of human menopausal gonadotrophins for at least 
6  months or 6 ưeatment cydes was assodated with a risk 
of breast cancer that was 2 to 3 times greater than for 
women who had never received any íertility treatmenL 
The authors of this study noted that these results were 
based on small numbers and that other studies had ỉailed 
to shovv an assodation between fertility treatment and 
breast cancer.

ỉ . Burkman RT, et al. ỉníertilỉty drugs and the rỉsk oỉ breast cancer Andỉngs 
ỉrora the Nadonal Imútute of Chiỉd Health and Human DeveloỊanem 
Women's Contraceptỉve and Reproductỉve Experiences Study. Eertíỉ 
5/enV 2003; 79; 844-51.

Effects on the ovory. Ovarian hypentúnulation syndrome 
aíter use oỉ human menopausal gonadotrophins in 4 
women progressed to acute adnexal torsion. 1 Deep-vein 
thrombosis has also been a ra re complication of ovarian 
hyperstimulaáon syndrome assodated with the use of 
human menopausal gonadoưophins plus chorionic 
gonadotrophin.1-’ In another case in vvhich thromboỉũ ỉol- 
lowed the use of human menopausal gonadotrophins 
alone, hereditary activated protein c  reãstance and 
smoking may have been contributíng {aaors.4

1. Kemmann E. et al. Adsexaỉ corsion in menocTOpin-induced pregnandes. 
Obsiet Gynccot 1990; 76: 403-6.

2. Kaaja R, et aL Severe ovarian hypentìmulatíon syndrome and deep 
venous ứưombosis. Lanat 1989; ỉỉ: 1043.

3. Sobande AA. a  al. Ovarian hyperstímulaúon syndrome and deep ván 
thrombosú. Saudi Meấ J  2000; 21: 763-4.

4. Ludwig M. tt tứ. Deep vein thrombosỉs during admỉnisaatỉra of HMG ỉor 
ovarían stímuỉatíon. Arth Gynecoi Qbstet 2000; 263: 139-41.

Precautions
Human menopausal gonadoữophins should not be given to 
pregnant patients. Use should be avoided in patients with 
âbnormal genital bleeding, hormone sensitive malignandes 
such as those of the breast, uterus, prostate, ovaries ortestes, 
or ovarian cysts or enlargement not caused by the polỵcystic 
ovary syndrome. Pituitary or hypothalamic lesions, adrenal 
or thyroid disorderĩ, and hypeiprolactinaemia should be 
treated appropriately to exdũde them as causes of iniertility 
beíore attempting therapy with human menopausal 
gonadotrophins. Patlents who have ovaiian enlargement 
ăre at risk ÔI ruptiưe; pelvic examinations should be avoided 
or carried out with care and the recommendation has be en 
made that sexual intercourse should be avoided while there 
is such a risk.

There is a risk of multiple births.

Interactìons
In vvomen who show evidence of excesãve ovarian 
stimolation vvhile receiving human menopausal gonado- 
trophins the use of drugs vvith luteinising-hormone (ỊH) 
activity increases the risk of ovarian hyperstimulanon 
syndrõme.

Preparations
PropHdory PreporoHom (detailỉ are given in Volume B) 
Sinei»-ingrwfient Pieporotions. Arg.: HMG Ferring; uỉecell; 
Menopur; AustraL : Humegon-h Menopun AustrUr. Menopưr, 
Beỉg.: Menopur; Bros.: Merional-HMG; Pergonal-h 
Menopur; Repronex; Chữe: Menopun Chừur. Lebaode (1SS 
&); Menopur (ÍỊ0 tff); Cz.: Menogon; Menopur: MerionaL' 
Denm.: Menopur; Fin.: Menopur; Fr.: Menopun Ger.: Meno- 
gon; Gr.: Altermón; Humegon; Menogon; Menopui; Merional; 
Pergogreen: PergonaL' Hong Kong: Menogon; Menopur; MerỊo- 
nalt; Pergonalt; Hung.: Menopun Menonal; India: Bventìn; 
Fergonad-M; Follilutin: FoIlinis; GMH; Gynogen; Humegon; 
Humog; IVF-M; Matema HMG; Menodac MenogOTO Menolue; 
Menonys; Menopun Menotec Menovul; Ovugraf-HP; Ovulate- 
M; Pergonal; Pregnorm; IrL: Humegont; Menơpur: Israel- 
Menogon: Menopun ItaL: Menogon; Meropun Jp": Gonador- 
ylỷ: Málaysùr. Menopur Mex.: Merapur HP; Merionak Ndn. ■ 
Menogont; Menopun Norvt.: Menopun Phữipp.: Menogon; 
PoL: Menopur Meiional; PorL: Menopun Rus.: Menogon

All cross-reíerences reíer to entries in Volume A
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(MeHOTOH)t: Menopur (MeHonyp); Pergonal (IleproHan); SjẠfr.: 
Menopttc Singapore. Menogon; Menopun Spain: HMG; 
Menopur; SwecL: Menopun Swfír: Menopun Merlonal; Thai: 
IVP-M; MaoỊon; ■ Menopui: Turk.: Humegon; Menogon; 
Menopun Maĩonal; Pergonal; UK: Menopuc Merional; Ukr.: 
Menogon (MeaoroH); Menopur (Meaonyp); Merional 
(MepâoBin); USA: HumegonỶ; Menopur; Repronex.
Pbarmocopoeial Preparcểom
BP 2014: Menotrophin Injecdon.

Pnọfi7ẹ
Hydroxyesơone diacetate iỉ an oestrogen (see Escradlol, 
p. 2271.1). It has been given in vulvovaginal disordeis and 
ỉor ỉemalé iníertũity.

Hydroxyprogesterone Caproatẹ
IbẬ m \  riN N Ị

He.
rtìdroxtóổgetéTÔỖàVĩ.Hidroteiprogesterori ■ Hebãnpãt;: 
c^ diộl^ n^ SểĩG nT& prcM t tìidtoxiprogesterôna, eaproato' 

Hexanoatẽ;-1HỹdroxyprogestercỊni 
•C ap r^ |íấẹ ĩ^ ễ^ n ^ ^ íaã io p o recrép o iịa  KanpoaT... .  
íậ ^ ^ ^ p ì^ â ^ íV ý V d - ỳ l’ Kexanoater' Ừa-Hỳdrôxỹ-- 
-pre^4-fine'3(20Hiane hexánoate.' ■ * - - " ’

l(^xụ^6B-9fcị?{hyỞG>iyprogeỉte'rone); 630-5&8 (hydroxy- 
*Sroòẻỉfữỉme-p3pmaiè)r?J%*' ? '

r ỉ £ -  -  ' ■ /  7
À Ì Ệ W ^ ^ O Ả Ó 3 .u  i  - . . '
\Ù m ;^ 7 6 h ọ Â 2 ĩ^  '

PHarmacopoeias. In Oàn. and us.
USP 36: (Hydroxyprogesterone Caproate). A vvhite or 
creamy-white. crystalline powder. Odouriess or having a 
slight odour. Insoluble in waten soluble in ether; slightly 
soluble ỉn bemene. Protect íram light. Store ăt ã 
temperature oỉ 23 degrees, excursions pennitted betvveen 
15 degrees and 30 degrees.

U ses a n d  A d m in ỉstra tio n

Hydroxyptogesterone caproate is a ptogestogen stmctuially 
related to progesteronc (p. 2300.2) that may be given to 
reduce the risk oỉ recurrẽnt miscarríage and of premature 
biith (see Piematuie Labour. be!ow). It has also be en used. 
often with an oestrogen, in the management oỉ various 
menstrual dỉsorders sũch as olígomenonhoea or amenor- 
rhoea (p. 2251.3), and đysmenorrhoea (p. 8.2).

In the prevention oỉ recurrent miscarriage assodated 
with proven progesterone deSdency, doses of 250 to 500 mg 
vveeldy by intramuscular injectíon have been given during 
the fii5t half oỉ pregnancy.

Hydroxyprogesterone caproate may also be ưsed to 
reduce the risk of premature birth in women with a 
singleton pregnancy who have a history oỉ singleton 
spontaneous premature delivery. A dose of 250 mg is given 
by deep intramuscular injectìon once vveekly, starting 
betvveen 16 weeks 0  days, and 20  vveeks 6  days, oí gestation. 
Treatment is continued undl the start of week 37 or 
delivery, whichcver occurs first.
. In the management of menstrual dỉsorders, a single 

tntramuscular dose of hydroxyprogesterone caproate 
250 mg has been gi ven sometime between days 16 and 20 
oỉ the menstrual cyde.

The acetate and the enantate have also been used.

Premcrture labour. In women who have a bistory oỉ spon- 
taneous piemature delivery (p. 2131.1), there is some evi- 
dence to suggest that prophylactic progesterone may 
reduce the lỊsk ỉor piemature delivery in subsequent preg- 
nandes.1-2 Most studies ha ve used vaginal progesterone 
ỉonnnlatíons or intramuscular hydroxyprogesterone 
caproate, generally starting around week 16 to 2 0  oỉ gesta- 
tion and continuỉng thiough to week 36 or delivery. In 
vramen with a singleton piegnancy, whò have a history oỉ 
spontaneous prematine delivery, prophylactic therapy can 
reduce the risk oỉ pednatal death and oỉ pretenn delivery 
(before 34 weeks of gestation). Neonatal beneãts indude a 
reduction ỉn the risks oí low birth-wright (less than
2.5 kg), morbiđity induding neaotísing enterocolitis, the 
need ỉor assisted vendlation,'and neonatal death. Preteim 
blrth has also been reduced in women at risk because of a

short cervùc, although less inỉoimatíon Is available about 
other matemaỉ and neonatal outcomes in this group. The 
eSects of prophylactic therapy In vromen with other risk 
lactors for premature delỉvery, and those presentíng with 
thieatened premature laboũr, are uncertaỉn, although 
thete is llmỉted evidence to suggest that the lỉsk oỉ ỉníant 
birth-weight less than 2.5 kg may be reduced. Hovrever, 
prophylaõic therapy does nót appear to be oí beneũt in 
muĩtỉpỉe gestations. Overall, ỉurthẽr study is required, par- 
ticularỉy to identỉỉy the opthnal timing, ioute, and dose oỉ 
treatmẽnt, and long-term eSects on inĩant health.2

An expert committee inthe USA has reconunended’ that 
prógesterone or hydroxyprogesterone caproate should be 
ôữered to women with a slngĩeton pregnancy and a history 
oỉ spontaneous preterm singleton delỉvery, stardng at 16 tò 
24 Vreeks of gẽstatìon. It also recommended the use oỉ 
vaginal progesterone as an optíon for women with a 
singleton pregnancy, vvithout a history oỉ preterm bừth, 
who ha ve a short cervbt (20 mm or less) beíore OT at 24 
weeks of gestatỉon. In Canada.4 a history of preterm labour 
iỉ considered an indicatíon lor intramuscular hydroxy- 
progesterone caproate 250 mg weekly, or vagỉnal progester- 
one lOOmgdaily, given hom 20 weeks of gestation untll the 
lisk of piematuiity is low. For women with a shoit cervix 
(less thận 15 mm at 22 to 26 vreeks of gestatỉon), vaginal 
progesterone 2 0 0  mg daily may be used.

1. sdunouder VM. d  a i The rcblrth of protesterone Id the preventìon oc 
pretenn libor. A m  rhãrmaađur 2013; 47: 527-36.

2. Dodd JM. a  ữ i Prenual idministntion oí protestenme ÍOT prcventÍDi 
preteim binh ỉn women conáđered to bé ũ  rúk ol pretenn  hirth. 
Ãveileble In The Cochnne Databaie 01 Systematic Reviem; Issue 7. 
Chichester. John WUcy: 2013 (accessed 26/11/13).

3. American College of óbstetridans and GynecoiogbB. Pracdce boOetin 
130: pređctlon and pcevendon of pretenn bỉrthũ obsĩsi GytutoỊ 2012: 
120: »64-73.

4. Fatine D. rt al. Sodety of Obỉtetridans and GynaecologisB of Canada. 
The use oi ptotesterone for prevendon ot pretenn binh. J  Obart G ynatai 
Can 2006; 30:67-71. A l»  available au http://www.sogc.org/ipildellnej/ 
documentsyguiJOGC202Ta0S01.pdf (accẽssed 03/12/13)

Advẹrsẹ Eỉỉects and Precautìons
As íor progestogens in general (see Progesterone, p. 2301.2 
and p. 2301.3). •

There may be local reactions at the site of injecdon. 
Rarely, coughing, dyspnoeá, and drculatory disturbances 
may occur during or iramediately aỉter injection oỉ 
hydroxyprogesterone caproate but can be avoided by 
ứýecting the drug very slovvly.

Pregnancy. Abnotmaliúes reported in inlants bom to 
mothers who had received hydroxyprogesterone duríng 
pregnancy have induded tetralogy oỉ Fallot in one iníant,' 
genito-urinary abnormalities in 2  iníants,3 and adrenocor- 
tical cardnoma in one iníant.’

1. Hdrtonen OP. et ÁL Cardionicular birth delects and antenatal exposure 
to ĩemaỉe sex honnones. N Bn$t J Sitd  1977; 296:67-70.

2. Evans ANW, tí ai. The ingestion by prcgnant vvomeiỉ of subsunces toxỉc 
to the ỉoetụs. Pnuíitìoner 1980; 224: 315-19.

3. Mann JR. tí aL Transpỉacenuỉ cardnogenesỉs (adrenoconical card- 
noma) assodated with hydroxyprogesterone hexanoate. Lanat 1983; tt: 
580

Interadions
As for progestogens in general (see Progesterone, p. 2302.2).

Pharmacokinetìcs
Aỉter a ỉingle inơaxnuscular dose of 1 g, peak serum 
concentrations ol hydroxyprogesterone caproate occur in 3 
10 7 days. and the elimination half-life is about 7.8 days. 
Hydroxyprogesterone caproate is highly bound to plasma 
proteins. It is extensively metabolised. mainly Via the 
cytochrome P450 isoengymes CYP3A4 and CYP3A5. Both 
cõnjugated metabolites and ỉree steroids are excreted in the 
uiine and ỉaeces.

Prqparotìons
Proprigtary PreporQlions (details aie given in Volume B)

Snqle ingredienl Pieparariom. Arg.: Gesugeno; Proluton Depot' 
Austria: Proluton Depot; Ct.: Neolutin Forte; Fr.: Progesterone- 
retard Pbaiion; Ger.; Progesteion-Depot+; Proluton Depott; 
Gr.: Proloton Depot; Indiar. Anin; Ansaíe; Darvon; Depovig; 
Petugesc Gestauc Gestimax; Gynonys Hiprogress; HPC Depot; 
Hylex; Hyprogres; Hyprosaỉe; LGP-H; Maintane; Maloxy: Nova- 
depoc NT-Natal; Nunesc Proluton Depot; ItaL: Lentogest; 
Proluton; Malaysừc Hlprogin; Prohiton Depot; Mex.: Capoí- 
tent; Primolut Depot; Phữìpp.: Proluton Depot-h PoL: Kapro- 
gesth ThaL: Prolũton Depot; Turk.: Proluton Depot; USA: 
Makena.

MuhKngraiSent PreparaSons. Arg.: Dos Dias N; Primoshton; 
B raz.: Gestadinona; Trinestril; M ex.: Gravidinona.

Phamneopoetai Piapurolioiu
USP 36; Hydroxyprogesterone Caproate Injecdon.

LeuỊprorẹlin /BAN, riNNỊ®

Ph. Eur. 8 : (Leuprorelin). A synthedc nonapeptide 
analogue of the hypothalamic peptide gonadorelìn. it is 
obtained by Chemical synthesỉs and is avaũable as an 
acetate. A whlte or almost whlte, hygroscopic, powder. 
Stoie in airtight ccmtaỉners at a temperature not exceeding 
30 degrees. Protea from lighL

Leuprorelin Acetate IRANM, HNNMỊ ®
Ạ b b g tt4 ặ l8 ;:A ^ tă ^  1wprôreìln4--.Ueî re>lldè ÀcểẽtV  

Ị^prore^inBảítaạtti; ) Lèupfor^irẨ'í»stcỊịợỉiíé;-: 
•íò j||^ Ộ Ịặp ỀèâfcIÍ« jp fo ia^ \A cÓ at« . H ^ lisopíBĨỄăní' 
Acetàsíĩỗpípíellh Asetat; TAR-144; /1eflnpôpw>ấia AìieTaT.:. 
Q »^«4N iỊO .^C2H ^O fFl2695 . '  " '  . .
CAS.—  7438Ỉ-33-Ổ. r  •
ATC—  L D ỈA ấL  ị  -  -  -- - : V; - ‘
ATC VeL— QƯ)2ẮE0l * ,  '
UNII—  37JNS02E7V. ............................ _

Pharmocopoeias. In us.
USP 36: (Leuprollde Acetate). Store in airtỉght containers at 
a temperaturẽ not exceeding 30 degrees.

U sẹs a n d  A d m in istra tìo n

Leuprorelin is an analogue of gonadorelin (p. 2280.3) with 
ámllar propertíes. Continuous adminlstratỉon is used ior the 
suppresãon of gonadal sex hormone production in the 
treatment oỉ malignant neoplasms oí the prostate; it may 
also be used in the treatment oỉ breast cancer in 
premenopausal women. In the manageựient oỉ endo- 
metriosis. leuproreUn may be used for pain relieí and 
enđometrial reduction, and ỉor preparation beỉore endo- 
metrial ablation or iesecdon. It may also be used pre- 
operadvely to reduce the ỉize of uterine ũbroids and 
Associated bleeding. Por ỉts use In precodous puberty, see 
p. 2 2 8 6 Leupròrelin has also bêien given ỉn other sex- 
hormone-related disorders. It iỉ used as the acetate.

In the paỉlỉative treatment oỉ advanced prostate 
cancer, leuproielin acetate may be given by subcutaneous 
injectioh in a usual single daiỉy dose oí 1 mg. ỉt is also given 
subcutaneously or inữamuscularỉy as depot prepaiations 
but the dosage and route of these may differ betvveen 
countries. In the USA, the dose is 7.5 mg monthly, 22.5 mg 
every 3 months, 30 mg every 4 months, or 45 mg every 6  
months, given subcutaneously or intramuscularly, depend- 
ing on the preparation. In the UK. leuprorelỉn acetate may 
also be used in advanced prostate cancer, as wen as medicál 
treatment oỉ locally ađvãnced cancer, as an adjuvant to 
surgery in locally advanced cancer at high risk o{ 
progression. oras an adjuvant to radiotherapy in high-risk 
ĩocalised or locaUy advanced disease. A dose of 3.75 mg may 
be gi ven once a month. by subcutaneous or intramuscular 
injection, or 11.25 mg may be given subcutaneously every 3 
months. A nonbiodegradable titanlum alloy implant, which 
was inserted subcutaneously into the inner part of the upper 
aim, was also available in the USA for advanced disease. It 
contained 72 mg of leuprorelln acetate and dellvered the 
drug at a controlled rate oí 1 2 0 micrograins daily for 12  
months. An anti-androgen su ch as cypròterone acetate may 
be given ỉor severai days before beginning leuprorelỉn 
theiapy and contínued for about 3 weeks, to avoid the risk 
oỉ a disease Qare.

Depot injections of leuprorelỉn acetate may also be used 
for hormonal therapy ìn the management oỉ breast cancen 
ỉor example, subcutaneous doses of 3.75 mg monthly, or
11.25 mg once every 3 months, may be ^ven.
. Por the managõnent of endometìíosis, leuprorelỉn 
acetate 3.75 mg mãy be gi ven as a monthly depot injectíon 
intramusculariy or subcutaneously. depending on the 
preparation. Aỉtemativdy, 11.25 mg may be given as an 
intramuscular depot every 3 months. Trẽatmătt is started 
during the fiist 5 days of the menstrual cyde, and may be 
continued lor up to 6  months. To prepare fôr uteiỉne surgery 
su ch as endometiỉal ablation or resection, a single 3.75 mg 
đepot injection may be given 5 to 6  weeks betore the 
prõcedure.

When used for pre-operative management of u terine 
íibroids. leuprorelln is usually glven fõr about 3 months, 
but may be continued for up to 6  months. Leuprorelin 
acetate 3.75 mg may be given as a monthly depot injection

The Symbol t  denotes a preparation no longer actively maiketed The Symbol ®  denotes a substance whose use may be restriCTed in certain sports (see p. vui)
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intramuscularly or subcutaneously, depending on the 
preparatíon. Altematively, a single intramuscular 3-month 
depot dose of 11.25 mg may be ũsed.
General reíerences.

1. Plosker GL. Btogden RN. Lcuprordin: a review of its phannacology and 
therapeutic tue in prcmanc cucer. endomemosis and other sex 
hornũme-ieUted disotden. D ntp 1994; 48 :93Ơ-67.

2. VVllson AC. It aL Leuprolide acetate: a drug 0f dỉverse dỉnicaỉ 
appíicaáons. Exptrt Opõt ínvat Drugs 2007; 16: 1351—63.

Administration in children. Leuprorelin may be used in 
the management of Central precodous puberty—see 
belovv.

Benign prostatic hyperplasia. For a discussion of the 
management o( benign prostatic hyperplasia. induding 
mention of the use of gonadorelin analogues and the view 
that they are unsatisíactory for indehnite therapy, see 
p. 2347.1.

Reíerences to the use of leuprorelin.
ỉ. Gabrilove JU tí ai. EHeci of ỉong-acting gonadoưopin-reỉeasing 

hormone analog (lcuprolidc) thcrapy on prostatic sìze and symptoms 
in 15 mcn vviih benign prusuiic hypcrtrophy. J Qin citdiXriitol Mtíab 
1989: 6 *  629-32.

2. Eri LM, Tvrier KJ. A prospeaive, placcrbo-cuntroilcd siudy oí the 
luteiniáng hormonc-rclcasing hormone agonist leuprobde as ĩrcatmcnr 
for patients with benign prustđiic hypcrplasia. J Uroi (Baltunore) 1993: 
150: 359-64.

3. En LM. Tveter KJ. Saíety, sỉdc cíỉeccs and paúent acceptancc oí the 
luteiniõng hormone releasỉng lìurmontr agonist leuprolidc in treaunent 
oí benỉgn prosiatíc hyperptasia. J Urol (Baỉiimort) 1994: 152: 448-52.

4. Eri LM. tí at. Eíĩects on the endocrine System oí long-tcrm treatment 
with the luteiniáng hormone-reieasing hormone agonist leuprotidc in 
patỉents vrith benign prostatíc hyperplasia. Scand J Clitt Lab Utvtst 1996; 
56: 319-25

Disturbed behaviour. Leuprorelin has been used in the 
treatment of men with paraphilias (p. 1030.2). Case series 
have reported reductions in abnovmal sexual thoughts and 
behaviours.1"5

1. Briken p. tí ai. Trcatment of paraphilia wỉth luteiniĩing hormone* 
releasing hormone agonists. J Sex Marital Thcr 2001; 27: 45-55.

2. Krueger RB. Kaplan MS. Depot-leuproỉide acetate íor ưeatment oỉ 
paraphiỉias: a report of nvelvc cases. Arch Stx Bthav 2001; 30: 409-22.

3. Salcb FM. a  ai. Treatment oí paraphilía in young adults with leuproỉide 
acetate: a preliminary case repon series. J PơrtmicSà 2004; 49: 1345-8.

Endometríosis. Gonadorelin analogues are effective in the 
management of endometriosis (p. 2264.1) but the need for 
long-term therapy to prevent recurrence limits their value 
because oí the tisk of osteoporosis; 'add-back' hormone 
replacement therapy can be used to prevent this. 

References co the use of leuprorelin.
1. Hornstein MD, tí a i Leuproỉide acetate depoi and hormonaỉ add-back in 

endometriosis: a 12-monih siudy. Obsưt Gytiecol 1998; 91: 16-24.
2. Ung FW. Randomizcd concrolled tríal of depot leuprolỉde in patients 

with chronic pelvic pain and dìnìcally suspected endometríosis. Obsĩtt 
Gyneeoi 1999; 93: 51-8.

3. Takeuchi H, a  al. A prospcaive randomizcd scudy comparìng 
endocrìnoiogical and dinỉcaỉ eííccts of two cypes oí GnRH agonists in 
cases of urerine leỉomyomas or endometriosis. J Obsttí Gynaecol Ra 2000; 
26: 325-31.

4. Surrey ES. Homỉtein MD. Prolonged GnRH agonist and add-back 
therapy íor symptonutíc endometriosis: long-term íoilow-up. Obstet 
Gyntcoi 2002; 99: 709-19.

5. Rotondỉ M, et al. Depot leuproreỉỉn acetate versus danazol in ihe 
ưeatment oí iníerále vvomen wich symptomatic endometriosis. Eur J 
Gynaeeoi Oncol 2002; 23: 523-6.

6. Schỉaữ VVD, ti ai. Subcutaneous injectỉon of depỡỉ medroxyprogesterone 
acetate compared wíth leuprolỉde acetate ỉn the ưeatmem of 
endotnetrỉosisHissodated pain. Ftrtil Sttril 2006; 85: 314-25.

7. Bedaivvy MA, Casper RF. Treatment vviih ỉeuprolide acetate and 
honnona! add'back for up (0 10 years in stage IV cndometriosỉs paúents
with chronic pelvic pain. Fertìl Stcril 2006; 86: 220-2.

Fibroids. Gonadorelin analogues may be of some beneíit 
as an adjunct or altemative to surgery in women with 
uteríne Qbroids (p. 2281.2), although there has been some 
concern that this might complicate the diagnosis oE malig- 
nancy.

Relerences to the use of leuprorelin.
1. Priedrnan AJ, tí aỉ. Treatment of leiomyomata uteri with leuprolide 

acetace depot: a double-blind. pỉacebo-concroỉỉed, muiticenter study. 
Obstet Gyrtàoỉ 1991; 77: 720-5.

2. Friedman AJ. et ai. Long-term medical therapy for leìomyomata uterí: a 
prospective. randomized stuđy of leuprolỉde acetate dcpot plus either 
oesơogen-progestin or progestín 'add-bacir íor 2 years. Hum Rtprod 
1994:9: 1618-25.

3. ZuỉIo F. et al. A prospective randomized study to evaluate leuprolỉde 
aceute treatment beíore ỉaparoscopic myomectomy: efỉĩcacy and 
ultrasonognphỉc predicton. Ám J Obtíet Gyiừcoi 1998; 178: 108-112.

4. Sdalli AR. Levi AJ. ỉmermỉttent leuprolide acetate íor the nonsurgical 
managemem of women with ỉeỉomyomata uten. FenU Steril 2000; 74: 
540-6.

5. Jasonnỉ VM, et aỉ. Randoraized double-blỉnd study evaluadng the 
eỉRcacy on uterine ũbroỉds shrỉnkage and on inffa>opéntíve blood ỉoss 
of diữerent length oí ieuproỉide acetate depot creatment belore 
myomeaoray. Aaa Obỉtet Gyiucoi Scand 2001; 80: 956-8.

Hirsutìsm. The mainstay oí drug tteatment íor hinutism  
(p. 2262.1) has been an anti-androgen, usually cypro- 
terone acetate or spironolactone. Although gonadoreỉin 
analogues have been used, and are effective, they must be 
given parenterally or nasally and may produce meno- 
pausal eữects, notably osteoporosis.

Re£erences to the use o i  leuprorelin.
1. Elkind-Hirsdi KE, tt ai. Combinaiỉon gonadotropứi-releasing hormone 

agonist and oraỉ conưaceptỉve therapy improves treatment of hirsute 
vvomen with ovarỉao hyperandrogenism. Pertíỉ Síerũ 1995; 63: 970-8.

2. Azzỉz R, et ai. Leuproỉỉde and estrogen venus oraỉ contraceptlve pỉỉỉs for 
the treatment of hUsuósm: ạ prospectỉve raodomỉzed study. J Qin 
Eỉubơittoi Mitab 1995; 80: 3406-11.

3. Gotta L  et ai. Clỉnỉcaỉ and hormonaỉ eííects of gonadotropin-releasing 
honnone agonút pỉus an oral contracepdve in severeỉy hỉrsute patỉents 
with poỉycystic ovary dỉseasc. Fertil Sterữ 1996; 65: 61-7.

4. Bayhan G. et ai. A comparatíve study of a gonadotropiĐ-releasỉng 
hormone agonist and Dnasterìde on idiopathic hỉrsudsm. ơin Exp Obsta 
Gyruat 2000; 27: 203-6.

IníertiTrty. Gonadorelin analogues are used in the ưeat- 
ment oi inlertility—see p. 2253.1.

Reíerences to the use of leuprorelin.
ỉ. Stone 8A. tí ai. Gonadctrophin and esrradiol ievels đuríng ovarian 

stimuiaũon in womer treated wỉth leuprolide acetate. Obsttt Gytteeol 
1989; 73: 990-5.

2. Sathanandan M, et aỉ. Adịuvant leuproỉỉde in normal, abnormaL and 
poor responden to controlled ovarían hyperstimulatỉon íor in vitro 
fenilization/gamete ỉntrabllopìan transíer. Ftrtiỉ Steril 1989; 51: 998- 
1006.

3. Hlicori M, tí ai. Diííerem gonadotropin artd leuprorelỉn ovulation 
induaion regimcns markedly aỉíea íollicular Ouid hormone ievels and 
íolỉlculogcnesis. Ftnìf Steril 1996; 65: 387-93.

4. Snrrey ES. et ai. Eííect oí prolonged gonadoiropin-releasing hormone 
agoníst therapy on ihe outcome oí in virro íenìlixation-embryo transỉer 
ìn patients vvith endomemosis. Ftrtii StiTÌẦ 2002: 78: 699-704.

Malignant neoplasms. Gonadorelin analogues are used as 
an altemative to orchidectomy in the management of 
advanced malignant neoplasms of the prostate (p. 712.3). 
Such therapy is as eữective as orchidectomy in prolonging 
survival;1 combination oí leuprorelin or other gonadorelin 
analogues with nonsteroidal antì-androgens to produce 
maximal androgen blockade produces only modest addi- 
tional beneht.2 Intermittent maximal androgen blockade is 
being studied in an attempt to improve results, and leu- 
prorelin is also under investigation as neoadjuvant therapy 
in localised disease.5 Leuprorelin is also used for ovarian 
ablation4 in premenopausal vvomen with breast cancer 
(p. 702.1).

There are isolated reports of endometríal cancer5 and 
ovarian cancer4 responding to leuprorelin, but the role of 
the gonadorelin anaiogues in these conditions is much less 
vvell established.

I. Seideníeỉd J. ít al. Single-thcrapy androgen suppression in men wiỉh 
ađvanced prostate cancer: a systemaUc review and meta-analysis. Ann 
ỉnttm  Mtd 2000; 132: 566-77.

1  Prostate Cancer Tnalists’ Cullaboraiivc Group. Maxỉmum androgen 
blockade in advanced prostate cancer an overview oí the randomised 
trials. Laiictí 2000; 355: 1491-8.

3. Persad R. Leuprorelin acetate in prostate cancer: a Huropean update. Int 
J ơhtPraa 2002; 56: 389-96.

4. Sdunid p. et ai. Cycỉophosphamide, methoưexate and Quorouratíỉ 
(CMF) versus horroonal abỉation vvỉth [euprorelin acetate as adjuvant 
treatmem oỉ node-posiủve, premenopausal breast cancer patients: 
preHroinary results oỉ the TABLE-study (Takeda Adjuvant Breast cancer 
study with Leuprorelin Acetate). Antiamar Ra 2002: 22: 2325-32.

5. Nocỉ l  a  al. Longstanding survival vvithout cancer progression in a 
patient aỉỉected by endomeưial caicinoma ưeated prúnahly mth 
ỉeuprolide. BrJ Canar 2001; 85: 333-6.

6. Paskevỉdute L tí ai. No rules vrithout exception: long-term complete 
remission obseived ỉn a study using a LH-RH agonỉst in plarinum- 
refraaory ovarían cancer. Gyiucoỉ Onal 2002; 86: 297-301.

Precocious puberty. The gonadorelin analogues have 
replaced other agents as the drugs of choice for the ưeat- 
ment of centtal precoáous puberty (p. 2254.1). Leupro- 
relin may be used, although the dosages and routes oỉ 
admlnistration can vary between Products in diíỉerent 
countries. In the USA, leuprorelin acetate may be given 
by intramuscular depot injection once every month in the 
following initial doses accordỉng to weight:
• up to 25 kg: 7.5 mg
• 25 to 37.5 kg: 11.25 mg
• more than 37.5 kg: 15 mg
The dose should be adịusted according to response, and may 
be titrated upwards in steps of 3.75 mg at the next monthly 
dose. Depot injections containing 11.25mg or 30 mg for 
intramuscular use once every 3 months are also available.

Leuprorelin acetate has also been given in a dose of 
50mỉcrograms/kg daily by subcutaneous injection. This 
should be adjusted according to response, and may be 
tiưated upvvards in steps of lOmicrograms/kg daily.

Although leuprorelỉn is not licensed for use in children in 
the UK, the BNFC indudes a dose o( 3.75 mg, given once 
every 4 vveeks as a subcutaneous or inưamuscular depot 
injection; this dose may be halved ỉor children vveighing less ■ 
than 20 kg. Altematívely. a dose of 11.25 mg may be given 
once every 12  vveeks.

Reíerences to the use oí leuprorelin.
1. Careỉ J-C  tí ai. Treatment of Central precocỉous puberty by 

subcutaneous injections of leuproreỉlo 3-month depot (lU S m g). J 
Oin Endoơittol kietaế 2002; 87: 411Ỉ-Ỉ6 .

2. Tanaka T. tí  aL Results of long-term ío!low-up after treaonem of Central 
precodous pubeny with ỉeuprorelỉn acetate: evaỉuatỉon oỉ eữectỉveness 
òf treatmeiu and recoverỳ of gonadal luDCtion: the TAP-144-SR 
Japanese Srudy Group on Central Precodous Puberty. J Clin Endoainoi 
Metab 200S; 90: 1371-6.

3. NeeỉyEK, etaỉ. LeuproUde acetate 1 -month depot forCentral precodous 
puberty: hormonal suppression and recovery. ỉn t J Pediatr Endocrinoi 
2010:2010: 398639.

4. Lee PA. tí aL EíQcacy oỉ leuprolide acetate l-month. depot for 
precodous puberty (CPP): growth outcomes duiing a prospectíve, 
longỉtudỉnaỉ study. Int J Ptdùttr Endoainol 2011; 2011:7.

5 . Jarunianasỉrikul s , Thaivvong M. Outcome oỉ gonadocropỉn-releasỉng 
anaỉog treatmem for chilđren with Central precodous pubẽrty: 15-year 
experience in soutbem Thaỉỉand. J Ptdiatr Enđoerinol Mttab 2011; 24: 
519-23.

6. Lee PA. tí aL Eữicacy and saỉety of ỉeuprolỉde acetate 3-month depot 
1 ỉ .25 mỉUỉgnms or 30 miũlgrams for the treatment oí Central precoõous 
puberty. J CỈin Endoainol Mtíab 2012; 97: 1572-80.

Premenstniol syndrome. For reíerence to the use of leu- 
prorelin or other gonadorelin analogues (vvith HRT to pre- 
vent menopausal symptoms) in women unresponsive to 
other drug therapy, see under Gonadorelin, p. 2281.3.

Adverse Effects and Precautions
As for Gonadorelin, p. 2282.1. Thrombocytopenia and 
leucopenia have been reported rarely.

Benign intracranial hypertension. Increased intracranial 
pressure associated with leuprorelin ưeatment has been 
reported in a few isolated cases.1"

1. Arber N. tí a i Pscudotumor cerebri assodated vvich ĩeuprorelin acetate. 
U nat 1990: 335: 668.

2. Booi JH. Pscudotumour cercbri as a side effca ưf leuprorelỉn acetate. ỉr j 
McdSa 1996; 165: 60.

Effects on the eyes. Leuprorelin may be assodated with 
bỉurred Vision, usually lasting 1 to 2 hours after injection, 
but in rare instances longer. 1 Haemorrhage orocdusion of 
intra-ocular blood vessels. ocular pain, and lid oedema 
have also been reponed but the assodation is less well 
established.

1. Fraunfe!der FT. Edwards R. Posỉible ocular adverse eílects assodated 
with ỉeuprolỉde injectỉons. JAMA 1995; 273: 773-4.

Effects on the lĩver. A report of hepatotoxỉcỉty assotíated 
vvith the use of leuprorelin.1

1. Gabbí c  tí aL Nonalcohotic ỉatty ỉiver dỉsease induced by leuproreỉỉn 
acetate. J ơht Gastroatítroi 2008; 42: 107-10.

Hypersensitiviiy. An anaphylactic reacdon started vvithỉn 
5 minutes of the ũýection of a Ieuprorelin depot íormula- 
tion in a patient with prostate cancer.1 Recurrent anaphy- 
laxis developed in another patient given a depot injection 
of leuprorelin acecate for endometriosis, requiring both 
acute and chronic management.2

1. Tayior JD. Anaphylactic reaction to LKRH analogue, leuproreỉin. Med J 
Aiìsi 1994; 161:455.

2. Lecteríe GS, tí ai. Recurrent anaphylaxiỉ to a depot foim of GnRH 
analogue. Obsttí Gynetoi 1991; 78: 943-6.

Locai mactions. Local reactions, incỉuding erythema, pain, 
induration, granulomas, and sterile abscess are partìculariy 
associated with depot injections of gonadorelin analogues 
such as lcuproreiin and triptorelin;1*9 they may also occur 
vvith subcutaneous daily iniection.1 It has bcen suggested 
that the depot vehide, a lactic aảd-glycolic add copoly- 
mer, may be responsibỉe for many, although not aũ, such 
reactìons.1*5 Reactỉons are daimed to be more prevalent m 
children than in adults;4 an inddence of about 5% of 
patients has been suggested. Reactions are apparently idio- 
syncratic and may occur at any túne during therapy, may 
be intermitient, or may never recur.4

1. Manasco PK tí ai. Local reactions to depot leuprolide therapy ỉor cenơai 
precodous puberty. J Pediatr 1993; 123: 334-5.

2. Neeỉy EKr tí a i Local reactions to depot leuptolỉde therapy for Central 
precodous puberty. J Ptdiatr 1993; 123: 335.

3. Tonini G, et ai. Local reacrions to luteiniâng honnone releasing 
hormone anaiog therapy. J Ptđừur 1995; 126: 159.

4. Neely EK. tí ai. Locat reactỉons to luteúiỉzỉng hormone releasing 
hormone analog ứienpy. J Ptdiatr 1995; 126: ỉ 59-60.

5. Yasukawa K. tí ai. Leùprorelín acetate granulomas; case reports and 
review oí the ỉiterature. Br J Dermatoi 2005; 152: 1045-7.

6. Daogle p. tí al. Noniníectỉve cuuneous granulrana with leuproreBn 
aceuie—realiiy or myth. Uroiogy 2007; 69: 779.C5-6.

7. Sbỉota M. tí ai. Injcction*síte granulomas resuỉting ừotn the 
adminỉsuacỉon of both leuproreỉỉn acetate and gosereỉin acetate ior the 
treatraent of prostatic cancer. /  Nippon Med Sch 2007; 74: 306-8.

8. VIcu c  tí a i Granulome sur le sỉte d'injeCTion de leuprorélỉne retard: 
réactíon à corps étranger à 1'exdpient? Ann Dermatoi Votatol 2007; 134: 
771-3.

9. VVatanabe T, a  ai. A morphologỉcal study of granuỉomas induced by 
subcutaneous injection of leuprorelln acetace. J Cuùữt Pathoi 2009; 36: 
1299-1302.

PHuitary apoplexy. Pituiury apoplexy occurred shortly 
aíter the injection of a depot íormulatíon of leuprordin 
for the treátment oi prostate cancer in 2 patients with 
occult pituitary adenomas.u  In a vvoman receiving lcu- 
prorelin daily in preparation for oocyte donanon, symp- 
toms began âfter the third dose.5 Signs and symptoms in 
these cases ỉnduded headache, visual disturbances, gener- 
alised vveakness, nausea and vomiting, and haemorrhagtc 
necrosis of the macroadenoma.

1. Mord A. gỉ ai. Píiuíury apoplcxy lEtcr lnprolide ađmỉnisưailon fi» 
cardnonu ai ứic prosute. Om Emhcrinel (Oxf) 1996; 4*  121-4.

2. Reznik Y, í f «/. Pltuỉuiy apoptexy oí a gonadoưoph adcnoraa £oilowuJ8 
gonadoưophỉn releasing honnone agonist therapy tor prosutíc cancer. 
Enđữcrintl b tm t 1997; 20: 566-«.

3. Engd G. a  a/. Pitultary apoplexy aftCT leuprolide injecđon for ovum 
donatkm. J Adolac Htallh 2003; 32: «9-93.

AU cross-reíerences refer to entries in Volume A
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Porphyrio. The Diug Database for Acute Porphyria, com- 
piled by ửie Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden. dassiães leuprorelinas por- 
phyrinôgenlc it should be prescríbed onĩy for compeũing 
reasons and precautìons should betaken in all padents.1

1. Tbe Drũg Databãạe fúr Acute Parphyria. AvaQable a t  http://www. 
drugs-porphyria^}rg (accessed 06/10/11)

Interactions
As for Gonadorelỉn, p. 2282.2.

Pharmacokiheỉics
Leuprordỉn acetate is not active when given orally but is 
well absoibed on subcutaneous or intramuscular ũqection. 
Aíter a paienteial dose it has an elimination haứ-Uỉe oỉ 
about ỉ  hours.

Reíerences.
ỉ .  t-T, rtml S 1 n | p h a i r n » f » 1 H n * t l «  flf leupraH /U  |n  htim nnc

ỉoQowỉng im nvesom  and súbcutaoeoiu adndnlnration. J Phđrm Sd 
1986; 75: 158-60.

2. Perid ?, d  a l CHnical pbarmacokỉnetỉcs oi depot ỉeuproreỉỉn. ơỉn  
Pham aakind 2002; 41: 485-504.

Preparations
Propnetory Pf6pofcrfooi (details arẹ given in Vohùne B)

Singk-mgradMnỊ Preporolion*. ATS.: Eligard; Learum; Leprid; 
Lupron; AuítraL: Eligard; Lucrin; Auitria: Bligard; Enantone; 
Sixantone; Tréqantọne; Beig.: Depo-Eligard; Lucrin; Braz.: Eli- 
gard; Lecmnn; Lorelin; Lupron; Relisat; Canad.: Eligard; 
Lupron; OtíUr Eligard; Lupron,- China: Enantone (íílPiil); r T • 
Eligard; Luain; D am .: Eligard; Procren; ProstapỶ; Pin.: Eli- 
gaird: Enanton; Procren: Fr~: Elỉgard; Enantone; Ga.: Eligard; 
Enantone-Gyn; Enantone; Leuprõ-Sandorb Leupronet; Sbcan- 
tone; Trenantone; Gr.: Darondã; Elityran; Leupról* Bong Rong. 
Enantone; Lorelin; Hung.: Eligard; Lucrin; India: Eligard; Leu- 
proíact; Lucrbi; Lupride; Indon.: Endrolin; Lectrum; Tapros; 
h i.: EHgard; Prostap; Israet Eligardt; Luạin; ItáL: Eliganl; 
Enantone; Jpm Leupũn: Lupront; Mcdaysicr. Lucriru Mac.: Lec- 
trum; Lorelin; Lucrin; Prelan Prosdde; Neth.: Darondat: Eli- 
gard: Lucrin; Nonr.: Bligard: Enanton; Procren; NZ: Eligard; 
Luain; Phữỉpp.: Luphẽre; Luprolex; PoL: Elỉgard; Lucrin 
Depot; PorU Ẽligard; Luain; Ịtns.: Eligard (3jmrâpn); Luain 
(JIjo*piiH); S-A/r.: Lucrin+r Singapore, Lucrin; Spainr. Eligard; 
Gineain; Lutrate; Proain; SwtéL: Eligard; Enanton; Procren; 
Switz-: Eligard; Luaỉn; Thai.: Enantone; Turk.: Lucrúi; UK: 
Prosup; ukr.: Eligard (3jrarap.it); USA: Eligard; Lupron; Yaưz.: 
Lupron.

Multì ngndánt PrapQRitions. USA: Lupaneta Padc.

Phuitnooopoawl Prapoto8on§
BP 2014: Leuprorelin Injection.

Luteinising Hormone <s>
& nạ^ ừ opijỊa J.u;ểìhÌ^ộtệ Hõrmọnạ Iutẻihi23ntè Hùman 
ín t« flitià í^ fâm ụ latin g  .-; Hốrrnbr>ế; ' ICSH;. ilH; Lutropin; 
Lutropfiaì: : .•! •-•íị; ...Ti

X Í 4 $ ^ ^ Ị ^ Ệ ^ m Ị ^ ; ( h ụ r p ứ n í : !- 1  f V;

Lutropin Aifa (BAN, USAN, liNNi <8>
Lủtropinấ ạtfã; Luừopine Atfa; Uitropinum Alfa; /lyrponnH 
A n b ệ c t ^ '  :
CÀS — 152923-Ỉ7-4 Ợutrópìn àlfa); 56832-30-5 (a subunitì; 
53Ồ64-53-2 0 subunit).
ATC— G03ŨA07.
ATC vạ  — QG03GA07. .

. u m — 3JGTS2XjNA

Units
35units of huxnan pituitary luteinising hormone are 
contained in about 5.8 microgiams (with 1 mg of human 
albumin. 5 mg of mannitoland 1 mg of sodium chỉoride) in 
one ampoule oỉ the second Intematíonal Standard (1988).

lOunits of the alpha subunit oỉ human pituitary 
luteinising hotmone are contained in about lOmiơograms 
(with 500micrograms of human albvtmin. 2.5 mg o( Iactose. 
and 45 micrograms of sodium dilọride) in One ampoule oí 
the &st Inteiìóationa] Standard (1984).

lOunỉts oí the beta subunit oi human pituitary 
luteinising honnone are contained in 10 microgramỉ (with 
500mỉcrcịrains of human albumỉn, 2.5 mg oỉ ĩactose, and 
45nụãogĩajns of sodium chỉoride) in One ampoule of the 
first International Standard (1984).

189 tmits of recombbiant human ltrteinismg hoimone 
are contained in about 8 .8 micTograms (with 2mg oỉ human 
albumừi. lOmg oỉ lactose, and 8.9 mg oỉ sodium dUonde) in 
one ampoule of the first International sundard (2003).

Uses and Administratíon
Luteinising hormonẹ (LH) is secreted wỉth ỉollỉde- 
stimulating hormone (FSH) (p. 2278^), another gonado- 
trophin. by the anterior pituitary lobe.

These gonadotrophins stimulate the normal hmctỉóning 
ọỉ the gonads and the secretlon of sex honnohes ỉn both 
men and women. In women, follide-stiinulatmg hormone 
stimulates the develọpment and maturation of the ỉollides 
and ova. As the íollide develops it produces oestrogen in 
Inaeasing amounts which at mid-cyde ỉthnulatẽs the 
release of LBL This causes rupture of the ỉollỉde with 
ovuladon and converts the follỉde into the corpus luteum 
which secretes progesterone. In men. luteinising hormone 
stimulates the interstitìal cells of the testis to secrete 
testosterone, ‘tvhich in tum has a direct eSect on the 
seminựerous tubules.

Gonadotrophỉc substances with ỉuteỉnising or ỉoQỉde- 
stímulating activỉty or both are used in the treatment qf 
inỉertỉlity (p. 2253.1), chieOy in íemales but also in males. 
Such substances indude chorỉonic gonadotrophin 
(p. 2258.1) vvhich possesses LH activity and human 
menopausal gonadoữophlns (p. 2284-2) vvhich possess both 
LH and FSH activity.

Lutropin alỉa IS a recombinant humán luteứiising 
honnone used to induce ovulation in women with severe 
deũdency of luteinisihg and ỉollỉde-stỉmulatỉng honnones. 
It i: used at the same tíme as a preparadon with íollide- 
stúnulating activity, usually ỉollitropin alfa. The dosage and 
schedule oỉ treatment must be determined according to the 
needs oi each patient; it is usual to monitor iesponse by 
studyỉng the patìent's urinary oesưogen exaetìop or by 
ultrasonic visualisation oỉ ỉollides or both. Treatment is 
usually begun with 75units oỉ lutropin alỉa daily by 
subcutaneous injection íor 7 to 14 days, accompanied by 
FSH. ư there is no response, the FSH dosage may be 
increased at7- or 14-day intervals until an adequate but not 
excesãve response is adũeved. A treatment qrde of up to 5 
vreeks may be needed. Treatment is then stopped and 
followed aĩter 1 or 2  days by a ỉingle dose oỉ chorionic 
gonadotrophin 5000 to lOOOOunits to induce ovulatíon. 
These patíentỉ are generally amenoưhoeic and treatment 
may bẽ ỉtarted at any time.
Reíerences.

]. Tbc Buropean Kecombinam Human LB Srady Group. Recombinam 
hunun lũtdDỉsỉng bonnone (LH) to suppoii reoombỉnanỉ bum an 
ỉdSde^dniuktỉng bormone (FSH)>induced ỉoIUcuUr deveỉopmem ỈĐ 
LH- aod FSB-deSdem aoovulatory vvomen; a dose-ũndỉng stuđy. J ơm  
Endoơinoỉ Metứb 1998; 83: 1507-ú .

2. Burgués s , th e  Spanlsh CoQabontỉve Group on Pemaỉe Hypogonado- 
trophk Hypogonâdỉsn. The eOectiveness and saỉety of recombỉnant 
btiman LH to suppoit íoOỉcuỉar development induced by recombinant 
buman FSH in WHO group 1 anovuỉatỉõn: evỉdeoce bom a multícentre 
siudy ỉn Spaln. Hum ỉtprôd  2001; 16: 2525-32.

3. The Eurapeas Recombỉnant LH Study Group. Human recombinant 
ỉuteỉnldng hormone is as eữective n ,  but saỈCT than, urinary bum an 
cboricoiỉc gonadotropin in indudnị Snal íoQỉcuỉar m atuntỉon and 
ovulatỉoo in in vbro fenũỉzation procedures results of a muhỉcemer 
double-blỈĐd stuđy. J Cdn Erubơimi M tttế 2001; 86:2607-18.

4. DhỉBon s. Keadng GM. Luưopỉn aUa. Drup 2008; 68: 1529-40. •

Adverse Effects and PrecauHọns
As for Human Menopausal Gonadotrophins. p. 2284.3.

Porphyría. The Drug Database ỉor Acute Porphyrĩa, com- 
piled by the Nonvegian Porphyria Cenơe (NAPOS) and 
the Porphyria Cenưe Sweden. dassiỉies luưopin alỉa as 
probably porphyrinogenic it should be prescribed only for 
compelling reasons and precautions should be considered 
in all patients. 1

1. The Dnig DatabaK ỉor Arutr Torphyrỉa. AvaHable at; http://www. 
drugs-porphyria.org (accesscd 07/10/1 i)

Pharmacokinetics
The absolute bioavailability of lutropin alía aỉter 
subcutaneous doses is about 60%. and the terminal haU- 
Hfe is at least 10  to 12 hours.

Prepạrcrtions
Prapriakvy Pmporohons (detailỉ are gỉven ỉn Voỉume B)
Singiringreciĩent Preporoỉions. Arg.: Luveric AustraL: Luveris; 
Auítrũt: Luveris; Belg.: Luveris Braz.: Luveris: Canađ.: Luveiis; 
Chile. LuverỈK chừur. Luverỉs (^M); Cz.: Luveris Denm.: 
Lirveris Pin.: Luveris Fr.: Luveris; Ga.: Luveris; Gr.: Luveris; 
Hong Rong: Luvexis; Hung.: Luveris India: Luveris: Indơn.: 
Luveris l>i: Luveris ĩsraék. Luveris; ItaL: Luveris; M alaysia: 
Luveris; Mac.: Luverist: Neth.: Laverís: Norw.: Luveris NZ: 
Luveris; Pkữipp.: Luveris; PoL: Luveris; PorL: Luveris; Rus.: 
Luverú (Hyaqmc); SA fr.: Lnveris; Singapore. Luveris; Spahc 
Luveris SwaL: Luveris Switz.: Luveris Thai.: Luveris; Turk.: 
Luveris UK: Luveris USA: Luverist: Vaưz.: Luveris.
Mulfi Myệdbnl Preparatìonỉ. Arg.: Pergoveris; Austria: Pergo- 
veris Bdg.: Petgoveris Braz.: Pergoveris; Cz.: Pergoveris; 
D am .: Peigoveris Fr.: Pergoveris; G a.: Peigoveris; Gr.: Pergo- 
veris Hung.: Pergoveris; Iri: Pergoveriỉ; Israd: Pergovetis; 
IUd.: Pergoveris; Neth.: Pergoveris: Norw.: Pergoveris; PoL: Per-

goveris; Port: Pergơveris Rus.: HuMoG (XyMoT); singapore. 
Pergoveris Spaim  Pergoveris Swed.: Pergơverist: Snritỉ.: Per- 
goveris UX: Pergoverìí.

Phormacopoeias. In Eur. (see p. vii).
Ph. Eur. 8 : (Lynestrenol). A white or almost white 
crystalline powdêr. Piacticaỉly insohible in water; soluble in 
alcohol and in acetone. Protea bom lighL

Profìle
Lynestrenol is a progestogen (see Progesterone, p. 2300.2) 
sỡucturally relatẽd to norethisterone that is used ãlone or as 
the progestogenỉc component oỉ oral contraceptives (see 
p. 2231.3). Typical oraỉ daily doses íor contraception are 
500 micrograins when used as a progestogen-anly prepara- 
tion, and 0.75 or 2.5 mg when combined vvith an oestrogen. 
When used alone for menstrual dlsorders, doses of 5 to 
lOmg daiỉy are given. oỉten as cydical regimenỉ.

Porphyria. The Drug Database ỉor Acute Porphyiỉa. com- 
piled by the Norsvegian Porphyiia Cemre (NAPOS) and 
the Porphyria Centre Sweden, dassiBes lynesữenol as por- 
phyiỉnogenic it should be prescribed only ỉor compelling 
reasons and precautions should be taken in aỉl patients.1

1. The Drug Database ỉor Acute Poiphyria. Avaiỉabỉe at: httpỉ//www. 
drup-pOTphyria.org (acosaeđ 04/10/11}

Preparatíons
Proprietary Pieporatiam (details are gi ven in Volume B)

Single ingredĩent Prgporgtions. Arg.: Exlutom Auitria: Orgame- 
tril; Belg.: OrgametriL' Braz.: Exluton; chile. Exluton; Linosun; 
Noimalac Cz.: Orgametril* D am .: Orgametrilf: Fin.: Orgame- 
tril: Fr.: Orgametrilt; Gr.: Orgamctrik Hung: Orgametrilt: 
Indon.: Endõmetril; Ẽxluton; Mac.: Exluton; Heth.: Exluton; 
Orgametril; Phũipp.: Amben Daphne; Exluton; PoL: Orgame- 
tril; Rus.: Exluton (3iccjnoToa); Orgametril (OpnueipHn); Spaôr. 
Orgametril; SwtcL: Exlutena; Orgametrit Thai.: Dailyton; Exlu- 
ton; Turk.: Orgametril; Ukr.: Exluton (3KcmoTOH): Orgametril 
(OpriMnpHR); Vaiez.: Exluton; Nonnalac

MubHngredient PraparaSons. Braz.: Ovorestat: Chiĩe. Anovula- 
torios; G a.: Ovoresta Mt; Neth.: Ministat; SwaL: Restovar; 
Turk.: Lyndiol.

Medrogestone (BAN. ỤSAN, ctNNi
ÁYH52Õ22; Medrogeton; Mèdrộgẹstona;. Mểdrogestònẹ 
Medrogéstoni; Medrogeslonuới;. Metrogèstònẽ; NSC- 
123018; R-13-615; .MeAPorecrOH.' .
6,17a-Dimethylpregna-4^-diene-3^0-diona-
CnHnOr5340.5 ...........
CẶS -977-79-7 .
A K — G03DB03.
ATC Vet — QG03D803.
UNH —  077DN93GSB. -V

P rò í/ẹ
Medrogestone is a progestogen structurally related to 
progesterone (p. 2300.2) that is used in the treatment oỉ 
menstrual disorders. and as the progestogen in menopausal 
HRT (see p. 2244.1). It is usually gi ven orally in daOy doses 
of 5 to lOmg, generally in a cydỉcal regũnen. Higher doses 
yvere used in the treatment oỉ endometxial caiânoma, 
prostatic hypeiplasia, and breast disorders induding 
cardnoma. It has also been used for threatened or recurrent 
miscaiĩiage, butsuch use is not recommended unless there 
iỉ proven progesterone dehdency.

Preparạtions
Proprietary Praporations (details are given in Volume B)

Sâigle ingrediant Preparaỉxxìt. Fr.: Colprone.

Mutemgredient Preparoiionỉ. G a.: Presomen Compositum; Pre- 
somen contì; &A/r.: Prempak Nf.

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

http://www
http://www
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Medroxyprogesterone Acetate
IBANM, rtNNM)
Acetato de medroxiprogesterona; Medroksiprogesteron 
Asetat; Medroksiprogesteroniasetaatti; Medroksiprogestero- 
no acetatas; Medroksyprogesteronu octan; Medroxiproges- 
terona( acetato de; Medroxiprogesteronacetat; Medroxipro- 
g e szte ro n -a cè tá t; M e d ro x yp ro g e stero n ae etat; 
Medroxyprogesteron-acetát; Médroxyprogestérone, Acétate 
de; Medroxyprogesteroni Acetas; Methyiácetoxyprogester- 
one; Metipregnone; NSC-26386; MenpoKCvinporeciépoHa 
AqeraT.
6a-Methyi-320-dioxopregn-4-en-17a-yị acetate; 17a-Hydro- 
xy-6a-methylpregn-4-ene-3,20-dione acetate. 
Cỉ<H340 4=386£
CÃS —  520-85-4 (medroxyprogesterone); 71-58-9 (medroxy- 
progesterone acetate).
ATC—  G03AC06; G03DA02; L02AB02.
ATCVet— QG03AC06; QG03DA02; QL02A802.
UNII —  C2QI4K3I2G.

Pharmacopoeias. In Chín., Eur. (see p. vii), hỉt., and us. 
Ph. Eur. 8 : (Medroxyprogesteronc Acetate). A vvhite or 
almost vvhite crystalline povvder. Practically insoluble in 
vvaten sparingly soluble in alcohol; soluble in acetone; 
íreely soluble in dichloromethane. Protect Irom light.
USP 36: (Medroxyprogesterone Acetate). A white to off- 
vvhite, odouriess, crystallỉne powder. Insoluble in vvater; 
sparingly soluble in alcohol and ín methyl alcohol; soluble 
in acetone and in dioxan; beely soluble in chlorolorm; 
slighdy soluble in ether. Store in airtight containers at a 
temperarure of 25 degrees, excursions permitted betvveen 
15 degrees and 30 degrees. Protect frora light.

Uses and Administration
Medroxyprogesterone acetate is a progestogen structurally 
related to progesterone, with actions and uses simiiar to 
those of the progestogens in general (see Progesterone. 
p. 2300.2). It is given orally or, for prolonged action. as an 
aqueous suspension by intramuscular or subcutaneous 
injection, depending on the product.

It is used for the treaunent oí menorrhagia (p. 2300.3) 
and secondary amenorrhoea in orai doses of 2.5 to 10 tng 
daily for 5 to 10 days ỉtarting on the assumed or calculated 
16th to 2 1 st day of the menstrual cyde, although treatment 
may begin on any day in secondary amenorrhoea.

In the ưeatment of mild to moderate endometriosis 
(p. 2264.1) usual oral doses are 10 mg three times daily for 
90 consecutive days, or 50 mg vveekly or lOOmg every 2 
weeks by intramuscular injection for at least 6 months. An 
altemative íormulation used for the treatment of pain 
assodated with endometriosis is gi ven in a dose ofl04mg in
0. 65 mL by subcutaneous injection once every 12 to 14 
vveeks.

Medroxyprogesterone acetate is also given by injection as 
a contraceptive (see under Honnonal Contraceptives, 
p. 2231.3). As a progestogen-only conơaceptive an 
intramuscular dose of 150mg is given every 12 or 13 
vveeks. A combined contraceptive injection containing 
medroxyprogesterone acetate 25 mg with estradiol dpio- 
nate 5 mg is given monthly as an intramuscular injection. 
An altemative lormulation used as a progestogen-only 
conơaceptive is given as a dose of medroxyprogesterone 
acetatc 104 mg in 0.65 mL by subcutaneous injection once 
every 12 to 14 vveeks.

When used as the progestogen component of meno- 
pausal H RT (see p. 2244.2), mẽdroxyprôgesterone acetate 
is given orally in a variety of regũnens induding 1.5, 2.5, or 
5 mg daily continuously, 5 or 10 mg daily for 12 to 14 days of 
a 28-day cyde, and 20 mg daily íor 14 days of a 91 -day cyde.

Medroxyprogesterone acetate may also be used in the 
palliatíve ơeatment of some hormone-dependent malig- 
nant neoplasms. In breast carcinoma (see belovv) orăl 
doses of 0.4 to 1.5 g daily may be given, although doses up to 
2g daily have been used in the pasL Intramuscular 
medroxyprogesterone acetate has been given in initíal doses 
of 500 mg daily for 4 vveeks, then in maintenance doses 
twice vveekly. In endom etrial (below) and renal 
cardnoma (p. 708.3) oral doses have rangéd from 200 to 
600 mg daily. Initial doses of 0.6 to 1.2 g weekly have been 
given by intramuscular injection, redudng to a main- 
tenance schedule of as little as 450 mg monthly. In 
prostatic cardnom a (p. 712.3) oral doses have been 100 
to 600 mg daily; 500 mg has also been given by 
intramuscuỉar injection, initially twice vveekly for 3 months 
then once weekly for maintenance.

G xhexia. Medroxyprogesterone may improve appetite 
and food intake, and prevent loss of body-vveight in cach- 
exia (p. 2289.3) assodated with severe chronic disor- 
ders, 1'3 although inỉormation is lũnited.

1. Simons JPFHA.e t a l.E ữaa oí medroryprogesterone aceute on appctíte. 
vráght. and quality oí llte in advanced-stage non-hormone-sensiúve

cancer: a placebo-con trollcd multỉcemer study. J ơin Oncol 1996; 14: 
1077-64.

2. Sbnons JPFHA. ti al. Ellects of medroxyprogesterone acetate an food 
intake. body composlrion, and restỉng energy expendituie in patỉents 
with advanced, nonhormone-senáttve cancen a randomiaed. placebo- 
cotltrolled trĩal- Cenar 1998; 82: 553-60.

3. Madeddn c  «  al. Mcdroxyprogesterone acetate in the management o{ 
cancer cachexỉa. Sxptrt Opm Phữrmacother 2009; 10: 1359-66.

Contracsption. Medroxyprogesterone acetate has an 
established use as a parenteral progestogen-only 
contraceptive (p. 2232.3). It has also been developed as 
the progestogenic component of a combined injectable 
contraceptíve and has been investigated as a component 
of honnonal contraceptives for men.
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Epilepsy. Early hndỉngs1 suggested that međroxyprogester- 
one acetate might be of value in the management of cata- 
menlal epilepsy (p. 506.1). In a later revievv2 it vvas sug- 
gested that hormonal manipulation with drugs such as 
medroxyprogesterone should be reserved for highly 
selected groups under dose supervision.
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Male hypersexuality. The and-androgenic action of 
medroxyprogesterone has been used for suppression oi 
libido in the conưoi of men with deviant or disinhibìted 
sexual behaviour1"* (see Disturbed Behaviour, p. 1030.2). 
Most have received intramuscular medroxyprogesterone 
acetate; doses of about 300 mg vveekly ha vẽ been used,’ 
but ranged bom 100 mg each month tõ 500 mg each vveek 
in one report of 5 cases,* and up to 750 mg each week in 
another case.‘ Oral ơeatment with 30 mg daily was also 
successhil in 1 case.5
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Mdignant neoplasms. iREASĩ. Progestogens are used as 
second- or thữd-choice drugs in the hormonal therapy of 
advanced breast cancer (p. 702.1). Some relerences to the 
use o l  medroxyprogesterone acetate in advanced breast 
cancer are cited below.1'* Comparative studies ha ve 
shown that patients respond equally well to medroxy- 
progesterone and either mepitiostane, 1 aminogluteth- 
imide,2 or oophorectomy.3

1. Izuo M. a  ai. A phase in aíal of oral bigh-dose medroxyprogesterone 
aceute (MPA) versus mepitỉostane in advanced postmenopausaỉ breast 
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ENDOMEĨRIUM. Progestogens are used in the treatment of 
advanced endomenial cardnoma (p. 704.3) but there are 
doubts about their value in the earlier stages oỉ disease1 
Medroxyprogesterone acetate was eữectivẹ in a rare case 
of low-grade endometrial stromal sarcoma.2 It has also 
been used in a few patients as adjuvant therapy aber sur- 
gery3 and for the treatment of metastanc disease.4

1. Marán-Hirsch pí ,  et al. Progestagem íor endomenial crncer. Avaỉbbỉe 
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Respiratory disorders. Revievvs oỉ the use of metừoxy- 
progesterone acetate in obstructive sleep apnoea have con- 
duded that it has a limited role.1-2

Progesterone and, more commonly, medroxyprogester- 
one acetate are used in the treatment of pulmonary 
lymphangioleiomyomatosis. a rare disease aUecting only 
vvomen. 3'7 Anecdotal evidence suggests some patients 
improve or stabilise on treaunent, possibly those with 
chytous eílusions or chylous asdtes.* Hovvever, a more rapid 
decline in lung lunction has also been seen with 
progestogen therapy in sorae groups.5-4

Medroxyprogesterone acetate was reported to be 
eílective in treating congenital Central hypoventilation 
syndrome in 2 children.9 It has also been used in adults with 
Central hypoventilation resulting bom brainstem Sttoke10 
and other causes. 11 Medroxyprogesterone has also been 
investigated for its eKects on respbatìon m chronic 
obstructive pulmonary disease, sometimes vvith acetazol- 
amide. 1214
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and basỉc mechanismỉ. Thorax 1999; 54: 254-64.
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Sickle-ceil disease. The bequency of painỉul crises has 
been reduced in vvomen with homozygous sickle-cell dis- 
ease (p. 1123.2) given intramuscular depot medroxy- 
progesterone acetate, 1-2 and it is now considered to be a 
suitable contraceptive for this group {see also Sickle-cell 
Discase, under Precautions of Hormonal Contraceptives, 
p. 2242.1).

1. de Ceulaer K. tí aỉ. Medroxyprogesterone aceuce and homoxygous 
sickle-cell dỉsease. Lanoet 1982; iiỉ 229-31.

2. de Abood M. tí ai. Eỉfea of Depo*Provera or Mỉcrogynon OĐ the painỉuỉ 
crises oí sickỉe ceU anemỉa patíentỉ. Corttraeeptíon 1997; 56: 313-16.

Adverse Effects and Precautions
As for progestogens in general (see Progesterone, p. 2301.2 
and p. 2301.3 ). See also under Hormonal Conưaceptives, 
p. 2233.3 and p. 2240.3. Medroxyprogesterone acetate may 
have glucocorticoid eỉíects when given long term at high 
doses.

Breast feeding. Medroxyprogesterone is reported to be 
distributed in to breast milk when given as a depot proges- 
togen-only contraceptive.1 No adverse effects have been 
seen in breast-fed iníants of mothers gtven medroxy- 
progesterone, and the American Academy oi Pediatrics 
considers2 that it is thereíore usually compatible with 
breast ỉeeding. Ít is recommended that progestogen-only 
parenteral contraceptives should not be used tmtíl 6 
vveeks aher birth ư the vvoman is breast íeeding (see 
Breast Feeding under Hormonal Contraceptives, 
p. 2241.1) but the evidence íor delaying postpartum use

All cross-reíerences reíer to entries in Volume A
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oỉ medroxyprogesterone in this group has been ques- 
tloned.1

1. Schw.Bie ÍC. The eflea oí depot-medroxyptoseterone »ceute on the
and nmring <"*«"»• • n Ã w .  Cữĩtíraãptim  ỉ  981; 23:373-88. ■

2. American Academr c t PụBatrica. The ttmnrirr of druại and odier 
chendoUs toto hnman mHk. M ú a ria  2001; 108:778-89. [BediedMay 
2010) Coiécrian. ừ ụ ĩ 1029. Also arallaUe ac hOỊẼỵ/aappÓBcy. 
aappnbBcatioas.ac8/C8l/couem/fiill/pedlalria%3bl08/3/778 (ĩccesMd 
27/06/08)

3. Rođriguei M I Kaonlta AM. An evidence-baied tpproadi to poítpartum 
um oĩ depot medroxypcngesterone aoetate in brast/eeđỉng nomen. 
Consrmxptìm 20Ọ9; 80:4-6.

CcvcmogerâcHy.' The rlsk oỉ various cănceis assodated 
with the use oi depot medroxyprogesterone acetate as a 
contracepdve has be en evalúated by WH0.1 OvCTaH there 
was 00 increase ỉn dsk oỉ breast cancei, although there iỉ 
some evidence that current or recẹnt use may be asso- 
dated with a slight increase in lỉsk (see also p. 2234.2). 
There was no dgnihcant increased risk oỉ cervical cancer 
(see also p. 2235.1), and a protecdve eữect against endo- 
metrial câncer (seé p. 2235.2). in  contrast tó combined 
oral contraceptíves, there was no evidence oỉ a protective 
eổect against ovarlan cancer (p. 2236.1).

1. Anonymơu*. Depot -roedi ox fl)ĩ ogesterone acetate (DMPA) and ancen 
memonndum ừom  a WHO meetíng. Muữ WH01993; 71í 669-76.

EHeds on bone density. Đse oí medroxyprogesterone 
acetate as a parenteral progestogen-only contraceptive has 
been assodated with reductions in bone density (see 
under Eữects on the Musculoskeletal System, p. 2239.3). 
This effect has aỉso been reported aỉter ôral dosẽ ỉor men- 
strual đisorders, 1 and. is tbought to be due to medraxy- 
progesterone-induced oestrogen dehdency.

. 1. CunđyT. ctaL Sbort-terưi e£fecu aíhigh dosc oral medroxyprogeaerone 
aceutẽ on bone denslry in premenopausal women. 1 Oin Endữơinoi 
Mitah 1996; 81:1014-17.

Effeds on ihe skin. Acute local skin necrosis has been 
reported1 aỉter the intramuscular injection oỉ medioxy- 
progesterone acetate as a đepot contraceptive. A case oi 
pigmented purpura on the lòwer legs, occurring about 4 
months aỉter staiting medroxyprogesterone acetate injec- 
ứons, has been descnbed.2

1. Clark SM, la n lị.h  sw. Acule neerodc ddn reaaion to tanmnncular 
Dcpo-ProvOT. i r  ]  D trm tol 2000; 143: 1338-7.

2. Tsão H. Lemer LH. ngmemed purpuric eraption agodated with 
ỉnJection medng Ỵprogesterone acẽatẽ. J Am Ã a i Dermatal 2000; 43: 
308-10.

Glucocorticoid effeds. There have been reports of Cush- 
ing's syndrome induced by medroxyprogesterone acetate 
in patíents Tecehdng long-term therapy with high doses 
for the treatment oí malignant néoplasms1'5 or paiaphilỉa.4 
Cushingoid symptoms regressed when treatment was 
stopped. Medroxyprogesterone possesses glucocordcoid 
activỉty and there is a risk oỉ adrenal insuiBdency during 
peiiods oỉ stiess OT attei sudden withdrawal oỉ tieatment. 
Some4 consider that patients should be monỉtored ỉor glu- 
cose intolerance and adrenal insuSidency during ưeat- 
ment.

1. K, a  ềL The Cushing syndrome induced by medrovyproges- 
terooe acrtate. Am/nfcr» A M 1989:111:75S-60.

2. DondricrJE. tíaL  Cinhingsyndixnne and mcdroxyprogcncrone acetate. 
Lđttttí 1990; 335:1094.

3. mnA 
£m of 1990; 33«: 256.

4. Mextỉn ÍK , Akxander WD. Cushing*s syndrome induced by medroxy- 
protestexone. ÍM J 1990; 301: 345.

5. sbôtttiĩ Ka Nussey ss. Medroxyprogesterone aceute ỉnduced Cushỉng''5 
syndrome. BrJCẵn Pturmaeoi 1997; 44: 304.

6. Knieger XB, tí  ứ. Prescription of medroxyprogesterone acetate to a 
patíenc NỈtb pedophlỉia. m uldng ỉn Cushing'ỉ syndrome and sdrenal 
ÌnsuíBcteĐcy. Sex Ábuse 2006:16: 227-6.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Cenơe (NAPOS) and 
the Poiphyila Centre Sweden, dassiSes medroxyprogester- 
one as porphyiinogenic it should be presaribed only íor 
compellỉng reasons and precautíons should be taken in all 
patíents. 1 However, íor a reíerence to the use of medroxy- 
progesterone acetate with buserelin acetate in the preven- 
tion of prẽmenstrual exacerbations of porphyria in 2  
vvomen, see p. 2257.1.

I. The D ru| Database for Acute Potphyria. Available ae http://www. 
drDgs-poiphyiia.org (aocessed 04/10/11)

Inleractions
As ỉor progestogens in general (see Progesterone, p. 2302.2). 
Aminoglưtethimide markecũy reduces plasma concentra- 
tions õf medroxyprogesterone so thát an increase in 
medroxyprogestenme dosage is likely to be requiied.

Pharmacoldnetics
MẹdroxypĩOgesterone is absoibed from the gastrointestinal 
ttact In the blood, it is highỉy protein bound. piindpalỉy to 
albumin. It is metaboUsed In the liver and excreted mainly 
as glucuronide conjugates in the urine and íaeces. It has a 
half-life oỉ about 16 to 30 hours aỉter oral doses; the haU-lUe

may bẹ as long as 50 days aíter intramuscular injection. 
Medroicyprogesterone is reported to be distributed in to 
breast nilĩk.

Preparations
Proprialary Praparations (details are given ỉn Volume B)
SÙ19U ingrB<fi«nt Preporartons. Arg.: Đepo-Piovera; Pariutale; 
iivọmedtọx; Map Anf; Mediosterona: Veraplex; AustraL: 
Depo-Provera; Depo-Ralơvera; Medroxyhexalt; Provera; Ralo- 
vene Austria: Depocon; Parintal; Piõdaỉem; Sayana; Belg.; 
Depo-Provera; Farlũtal; Provera; Sayanạ; Veraplex; Braz.\ Ace- 
méidrox; AcetoOurr Contracep; Cyctin; Demedrthc Depo- 
Provera; Paiỉutab Medimdtest; Medroxon; Provera; CạrũuL: 
Apo-Međroxy; Depo-Pioveta; Gen-Medroxyt: Medrọxy; Novo- 
Medronet; Proveìa; O tũc. Depo-Prodasone; pạriundt; Far- 
lutesỷ; Prodasone Proveiat; C hiná Bd En (lẵS); Depo Ges- 
ton (ÃttM aiS); Depo-Provera (ỉkâl-#ỉtíỀ); Fadutál 
3ằ); Mei Qu Luo {1HẾ9); Provera c£: Depo-Provera;
Femihexalf; Medioplex; Provera; Sayana; Dam.-. Depo- 
Provera; Periutext; Provera; Fin.: Depo-Provera; Faiỉuial; 
Mepastatir Provera; Fr.: Depo-Prodasone; Depo-Provera; 
Farìutal: Ger.: Depo-Cllnovin MPA Gynt; MPA-beta; MPA+; 
Sayana; Gr.: Depo-Provera; Fariutal; Neolut; Progevera; 
Prõveiạ; Hững sõng: Apo-Medroxy; Đepo-Provera; Paĩĩutalt; 
Provera; Hung.-. Depo-Provera: Provera; índúc Depo Progestin; 
Depo-Provera; Depro; Deviry; Dubloc Empeea; Fariutal; Geeva; 
Maxogest: Medrigest; Medronoim; Medtec Megest; Meprate; 
Modus Orgamed; Indon.: Planíbu; ProthyraỶ; Provera; Trido- 
lem-tr Veraplex; /ri.: Depo-Provera; Provera; Sayana; Israel: 
Depo-Prọvera; Provera; Sayana; ỊtaL: Depo-Provẽra; Farlutal; 
Prõvera; Jpm Hysron; Malaysũr. Condep; Depo-Provera; Non- 
ĩ ie e  Provera; Ravỉmed; Veraplex; Aíex.; adotal-h Megestron; 
Provera; Neth.: Depo-Proverâ; Megesnon; Provera; Sayana; 
Norw.: Depo-Proverâ; Faiỉutalt; Periútext; Provera; NZ: Depo- 
Provera; Provera; PMHpp.: Depo-Provera; Deporeva; Depotrust; 
Lyndavek Provera; Provestìn; PoL: Depo-Proveia; Gestomikron; 
Provera; .Sayana: Pữrt: Depo-Provcrà; Provera; Rus.: Cidotal 
(IlBỌKrian); Depo-Provera (fleno-npoBepi); Provera (Ilpoaepa); 
Veraplex (Bqnnaexc); SA fr.: Depo-Proveia; Hexal-MPÃ Peto- 
gem Provera; singapore. Depo-Provera; Provera; Spain: Depo- 
Progevera; Parìutãl; Progevẽra 250; Progevera; SwetL: Dejx>- 
Provera; OÈstapurant; Provera: Swừz.: Depo-Provera; Fariutal; 
Prodaỉem; Sayana: ThaL: Contracep; Depo-Gesdn; Depo-M; 
Depo-Progesna Depo-Progesta; Enat Fariutal; Manõdepo; 
Medeton: Pheno-Mt: Provera; Veraplex; Turk.: Depo-Provẽra; 
Pariutab nK CUmanon Depo-Provera; Provera; Sayana; Ukr.: 
Depo-Proveia CQno-ĨIpoBepã); USA: Depo-Provera; Depo-subQ 
Prõvẹra; Provera; Venez.\ Depo-Provera; Provera.
MubHngredmnt Preponriions. Arg.: Cydotem; Parludỉol Cido; 
Farludiol; AustraL: Premia Continuous; Premia-|T Bág.: Divi- 
plus Diviva; Braz.\ Cydoíemina; Dilena; PremeOe ado; Pre- 
melle; Prempro Bdasico: Prempro Monoíaãco; Repogen Cido: 
Repogen Contí; Selecta; CtouùL: Prempltis; Otữtr. Clìmatrol 
Condnuot; Clỉmaaoi HT Continuo; Gimatrol HT-h Conpremin 
Pak PỈUS+; Conpremin Palctr Enadiol CC+: Enađiol MPf: Estra- 
nova 30 Simplẻt; Estranova cct: Farluipostt; Kilios; Novaíac 
30; Novalac c c  Novatact; Novaíem; Primaquin MP Conti- 
nuot; Primaquịn MPf; Proỉemina MPỷ; China: Lunella (M iề): 
Premelle Cz.: Divina; Diviseq; Indivina; D am .: Divina
Plus Drvina; Indivina: Trevbia; Pin.: Divina; Diviưen; Indivma; 
Fr.: Dtvlna: Duova; Precydant; Ger.: CUmopax Cydo: Climo- 
pax; Giandat; Indivina; Osmilt; Sisare 28-ịr Sisaret; Gr.: Divi- 
na; Estopause; PremeHe Cyde; PremeOe; Hong Song. Cydotem: 
Dilenat; Premelle Cydet; Premellc Hung.: Divina; Indivina; 
Indoiu: Cydoíemt; bi.: Indivina; Premique Cyde; Premique; 
ItaL: Filena; Piemelle Combinatcrt; Premia; ỈAalaysũr. Prtmelle; 
Mex.: Cydoíemtna; Dilena; Premelle; Xoíemina; Nonv.: Indivi- 
na; NZ: Premia Continuous; Phùipp.: Premelle Cyde; Premelle; 
PoL: Divina; Diviseq; Indivina; PorL: Dilena; Rus.: Divina 
(HHBHHa); Dlviseq ỰỈHBHcex); Divitrcn (HHBHTpe8)t; Indivina 
(HmHBnaỊ; SLA/r.: Divinat: Premelle Cyde; Premelle; Trivinat; 
Singapore: Premelle Cyde; Premelle; Spaửt: Medrívas Anrib; 
Medrivas; Periíem; Swed.: Divina Plus; Indivina; Trivina; 
Swĩtz.: Diviseqt: Indlvina; Triavalt: Thai: Diviseqt: Indivinat; 
Turk.: Divina: PremeDe Cyde; Premelle-h ƯX: Indivina: Premi- 
que Cyde-tT Premique; Tridestra; Ukr.: Divina (HHBHHa)Ỷ; lndi- 
vina (HiutHaHHa)t; USA: Prempbase; Prempro; VíJiez.: Climatrol 
HT Cidico; Oimaưol HT Conúnuo; Premdle Continuo.
Phonnacapoãal Preparalions
BP 2014: Medroxyprogesterone Injection; Medroxyprogesterone 
Tablets;
USP 36: Medroxyprogesterone Acetate Injectable Suspension: 
Medioxyprogesterõne Acetate Tablets.

M e g e s t r o l  A c e t a t e  ỊBAN M , U SAN. riN N M i 

.Acetạtd • d e . ihegèsơolii BDNPI298; "lCoiTipouPiii ' 5071; 
M egẹ^í^setat; :f^estto |,v̂ éGÌte:dẹ;.N^éstrpl, ạcetatt), 
dẹ.: Mégestroiácetaọ’' Megésoẹ^âcBtát; iK^eạừoli Ạcetasr 
M^é^iasetaaữi;-Mẽgéstrõlió ^etatas;M«|esztrỡl-acetát; 
NS#7Wị23; SE-JÒ363;'MeíieclpQna Anệiai 
ó-M tìỊỊ^ÍO ^iC xọprégn^^iẽn-lV à-yl' aceữte Ị  7a- 
Hydi^^nr)etbyi^^n^6-dierỵè^32lpli(3'ne.'acetate: ■
c »H 3^04=384 í  ' V:: ^ V
CA5 ^  3562-63-4 (rnégẻsttọO; 59S-33-5 (mểgèsụõl àcẽtổté): 
AĩCỆG03ÁCQS;à03D6pẸị£^i,

Pharmocopoeỉas. In  Odn., Eur. (see p. vii), and us.
Ph. Eur. 8: (Megestrol Aoetate). A white OI ahnost whỉte 
crystalline povvder. Piacticany insoluble ỉn water; sparingly 
soiuble in ãlcohoh soluble in acetone. Protect hom lỉght 
USP 36: (Megestrol Acetate)..A white to creamy-white, 
essentỉally odouiỉess, crystalline powder. Insoluble in water 
sparingly soluble in alcohob soluble in acetone; very soluble 
ỉn chloroíorm; slightly soluble ỉn etber and in ũxed oils. 
Protea from lighL

Uses and Adminỉstration
Megestrol acetate is a progestogen strocturaHy related to 
progesterone (p. 2300.2).

It is used for the palliatlve treatment oỉ some honnone- 
dependent malignant neọplasms (seep. 2290.1). Oiạldoses 
oỉ 40 to 320 mg daiỉy in divided d(úes may be given in 
endometrial cardnõma, and doses of 40 mg foũr dmes 
daily OI 160mg once daily may be used in breast cancer.

Megestrol ãcetate is also used in the tteatment of 
anorexỉa and cachesda (see below) ỉn patìents with cancei 
OI AIDS. The usual doseis 400 to 800mg daily, as tablets OI 
oial suspension. A suspension oỉ megestrol acetate that has 
an inaeased bioavailability is also avadable ựiíegaa ES; Par 
Pharmaccutìcaỉ, USA) andis given in a dose of 625 mgin 5 mL 
daily ỈOI anorexia, cachexla, OI unexplained signihcant 
weight loss in patients with AIDS.

Cachexia. In some patients with seveie chronic disoiders 
OI malignant neoplãsms, anorexia (loss oỉ appedte) forms 
part oỉ a syndiome oi metaboỉic abnormalitìes and P ro 
gressive physical wastlng known as cachexia. Imprôved 
nutritíon and đietary counselling aie usually insuỉBdent 
to reverse cadtexút, and drug therapy has been ữied to sti- 
mulate appetite and pramotẽ weight gain.

In cancer-related cachexla, cortìcosteroids are fre- 
quently used Í0 I  appedte sdmulation in patients with 
advanced malignandes, although they đo not appear to 
piomote weight gaỉn. Hotvever, because theii eflea is 
usually tempoiary, and adverse effects OCCUI with 
prolonged usẽ,1*1 they tend to be leserved for shoit-term 
ireannent in patients With a ỉimỉted Ule expectanq: of 
weeks.4 Megestrol has produced weỉght gain in some 
randomised controlled studies,5 although some oi thừ may 
result ừom increase in ỉat mass iathei than increase in lean 
body-mass.11 Ít is generaDy used in paủents with a longer 
Uỉe expectancy of months.4 Similai properties have been 
repocted with medroxypiogesterone.1 A systematic revievv4 
conduded that only côrticosteroids and the progestogens 
megestrol and medroxyprogesterone had srũffident evi- 
dence to suppoit their use in cancer-related anoiexia. 
Anabolic steioids have also been tried, but hirther 
evaluatìon is necessary:1-7 a comparison of megestrol or 
dexametbasone with Ouoxymesteione ỉotmd the latter to be 
less eHective than the progestogen or the coitícosteioid.1 
Prolònetỉc diugs such as metodopiamide may be useíul in 
patients whose symptoms aie secondaiy to deaeased 
gastrointestinaỉ motilỉty,u  although relieí oỉ nausea may 
not necessarìly lead to improved caloric intake OI appetite.4 
Ít has been suggested that NSAOs might inhibit the eãects 
of pĩo-inOammatoiy cytokines assodated with vveìght loss 
in cancer patients. The addition of ibuproíen improved the 
response to megestrol in one smalỉ study.’  but more work is 
needed. There has also been inteiest in the eữects of 
eicosapentaenoic aõd, which may inhibit musde protein 
degradatíon, but study lesuỉts ha ve been mixed5 and a 
systematic review,e conduded that there was insuữiáem 
evidence to recommend the use of eicosapentaenoic add. 
Purther investigation is needed to conãnn its dinical eSeas. 
possibly using highei doses 01 treatlng for longer periods 
than háve beẽn so íar reported.4 Thalidõmide was lõund to 
anenuate weight loss in a study" of patients with advanced 
panareatic cancei, but quality of Uỉe and dnration of survival 
were not signìScandy improved. Combination anticachectic 
theiapy has also been investigated. A study comparing an 
oial pirogestogen (medioxyprogesterone 01 megesưol), 
eicosapentaenoic add, camitine, thalidomide, 01 a 
combination of aQ 4, in patìents with cancor cachexia, 
íound that the indỉvidual treatments were ineữective OI at 
best mildly eKeaive, but that the combined tieatment 
pioduced significant benefit12 Othei diugs studied but with 
little. any, beneBt indude cannabinoids, cypioheptadine 
and hydiazlne.ỉ,1-t

High-dose megestI0 ll ỉ ' ,5 or oxandiolone'**1* aie efiec- 
tíve in HTV-related cadhexia. a topic discussed under HIV- 
assodated Waỉting, p. 959.1.

Management oỉ cadiexia assodated with o ther chronic 
conditions. induding in dialysis patíents20 and the 
elderiy,21 is less vvell studied. There have been ccmtroversies 
abont the neỉatíve risks and benehts, particularly in the lattei 
group: inareased moitality was lepoited in one study OỈ the

The Symbol t  denotes a preparation no longei actively maiketed
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u s e  o f  m e g e stro l to  t r e a t  s ig n iB c an t w e ig h t lo ss  ỉn  th e  
e ld e r ly ,22 a l th o u g h  o th e r s  h a v e  re p o r te d  b e n e f lL 23

O th e r  c o m p o u n d ỉ  u n d e r  in v e s tig a tio n  in  c a c h e c tic  S tates 
i n d u d e  g rovvth  h o r m o n e 1’  a n d  th e  e n d o g e n o u s  h o n n o n e s  
g h re lin 24 a n d  m e la to n in ,7 a n d  s e le c tiv e  a n d r o g e n  re c e p to r  
m o d u la to rs .

1. Mantovani G, tí al. Managìng cancer-related anorexia/cachexia. Drugs 
2001; 61: 499-514.

2. Inuỉ A. Cancer anorexia-cachexia syndromc: currcnt issues ỉn research 
and managexnem. CA Cancer J ơ iỉt 2002; 52: 72-91.

3. Tlỉdaỉe MJ. Cỉỉnical anticachexỉa treatmems. Nuo- ơỉn Prađ 2006; 21: 
163-74.

4. Jatoỉ A. Pharmacologỉc therapy for the cancer anoreria/vveighi loss 
syndrome: a daia-driven, practical approach. J Support Oncoỉ 2006; 4: 
499-502.

s. Berenstein EG. Ortíz 2. Megesuoỉ acetate íor the treatmenỉ oỉ anorexia- 
cachexia syndrome. Avaỉỉabỉe in The Cochrane Database of Systemaúc 
Reviews; Issue 2. Chích esten John WUey; 2005 (accessed 27/06/08).

6. Yavuzsen T. et ai. Systematic revỉew of ihe treatment of cancer- 
assocỉated anorexỉa and weight ỉoss. J ơin Oncoi 2005; 23: 8500-11.

7. Bossoỉa M. et aL Cancer cachexia: ỉt's dme íor tnore cĩinical crialỉ. Am ỉ 
Surg OncoỉlOOl: 14: 276-85.

8. Lopriim cU eta l. Randomỉzed comparíson oí megestroỉ acetaic versus 
dexamethasone versus Quoxymesterone for the treatment of cancer 
anorexia/cachexia. J ơin Oncoỉ 1999; 17: 3299-3306.

9. McMỉỉlan DC. et ai. A prospeciíve randomized study of megestrol acetaie 
and ibuproíen in gastroỉmestinal cancer patỉems vvich weight loss. Br J 
Caneer 1999; 79: 495-500.

ỈO. Dewey A, tí  ứỉ. Eỉcosapemaenoíc âdd (EPA. an omega-3 íarĩy acid hom  
íỉsh oils) íor ihe treaunem oỉ cancer cachexia. Available in The Cochrane 
Daiabase oí Systemadc Reviews; Issue 1. Chichester. John Wiỉey; 2007 
(accessed 27/06/08).

II. Gordon JN, et ai. Thaỉỉdomide in the treatmem of cancer cachexia: a 
randomised placebo controlled trỉaL Gut 2005; 54: 540-5.

Ỉ2. Mamovani G. tí a i Randomized phase m dinical trial oỉ five diííerent 
arms oi treacment in 332 patients with cancer cachexia. ồncoỉogiit 2010; 
15:200-11.

13. Von Roenn JH. tí at. Megesưol acetate in patients vviih AIDS-related 
cachexia. Am  ỉntem Med 1994; 121: 393-9.

14. Oster MH. tí at. Megestroỉ acetate in paiỉems with AỈDS and cachexia. 
Arm ĩntem Med 1994; 121: 400-408.

15. Clarick RH. tí ai. Megesưol acetate treatment oỉ growih ỉailure in 
chíỉdren iníected with buman immuDodeíiciency virus. Ptẩìaưia 1997; 
99: 354-7.

16. $ưawford A. tí ai. Resistance exercữe and supraphysioỉogic androgen 
therapy in eugonadai men with HTV-rclaied vveight ỈOS5: a randomixed 
contròùed trìài. JAMA 1999; 281: 1282-90.

17. Mivamburi DM. it ai. Compahng megestrol acetate therapy with 
oxandroione therapy for HTV-relaced weight loss: similar resuỉts in 2 
rnonihs. Cỉỉn ỉnỊea ũâ  2004; 38: 895-902.

18. GrunleidC tía i. Oxandrotone in the treatment of HlV-associated weighi 
ioss ỉn men: a mndomỉxed. double-bUnd. placebo-controlled study. J 
Acquir ĩmmutte DeỊỉcSyndr 2006; 41: 304-14.

19. Guỉlett SP. tí ai. update on dỉnical triaỉs of growth íactors and anaboỉỉc 
steroids in cadiexỉa and wasting. Am J ơin Nutr 2010; 91 (suppi): U43S- 
1I47S.

20. Bossoỉa M  tí ai. Mechanisms and ưeacmem oỉ anoreúa in end.-nage 
renal dỉsease panencs on hemodiaỉysís. J Rett Surr 2009: 19: 2-9.

21. Yeh s-s. et ai. Phaimacoiogical treatment of geriatric cachexia: evidence 
and saíety in penpectìve. J Am Med DirAsuc 2007; 8: 363-77.

22. Bodenner D. et aỉ. A retrospective study oí the aasodatỉon between 
megestrol acetate adminiKration and mortality among nursing home 
residents vrith dỉnỉcally sỉgniũcam weight ỉoss. Am J Geriatr Pharmacother 
2007; 5: 137-46.

23. Yeh S-S. a  aL lỉsage of megesưol acetate in the treatmem oỉ anorexia- 
cachexia syndrome in the eỉderly. J Nutr Health Aging 2009; 13:448-54.

24. Aỉhitani i. ữ  ai. Ghrelin and ít$ tberapeutỉc poteniial for cachectic 
patíents. Peptides 2009; 30: 1951-6.

daiiy in a randomised study in women with breast can- 
cer.7

ỉ. Buzdar A. et ai. Anastroxole, a potent and seỉeaive aromatise inhibỉtor. 
versus megestroỉ acetate in posunenopausaỉ women wtth ađvanced 
breast cancen results oí overvỉew anaỉysts of two phase m  txỉaỉs. J Qờt 
Oỉtcữl 1996; 14: 2000-11.

2. Stuart NSA, aa L A  randomỉsed phase IQcross-overstuđy oỉ tamoxỉíen 
versus megestrol acetate ỉn ađvanced and recurrent breaã cancer. Bur J 
Canctr 1996; 32A: 1888-92.

3. Abrams J. tí  ai. Dose-response triaỉ of megesưoỉ acetate ỉn advanced 
breast cancen cancer and Leukemỉa Group B phase m  study 8741. J  cTm 
Oncol 1999; 17: 64-73.

Adverse Effeds and Precautions
As for progestogens in general (see Progesterone, p. 2301.2 
and p. 2301.3 ). The weight gain that may occur with 
megestrol acetate appears to be assodated with an increased 
appetite and food intake rather than vvith ũuid retentíon. 
Megesaol acetate may have giucocorticoid e£fects when 
given long tenn.

Effects on carbohydrate metabolism. Megestrol therapy 
has be en assoáated with hyperglycaemia1"’ or diabetes 
mellitus4 in AIDS patients being treated for cachexia. It 
has been sụggested that megestrol produces peripheral 
insulin resistance due to a glucocorticoid actíon.’

1. Panwaiker AP. Hyperglycemia induced by megestrol acetate. Arm ỉntem  
Med 1992; 116: 878.

2. Bomemann M. Johnson AC. Endocrine eơects oi ỈŨV iníection. N Engl J 
Meấ 1993; 328: 890.

3. Kilby JM, Tabereaux PB. Severe hypergỉycemia in an HIV dinic 
preexứting versus drug-a&soòated diabetes meỉUtua. J Acquir Immunt 
DeỊĩc Syndr Hum Retrovirol 1998; 17: 46-50.

4. Henry K, tí al. Diabetes melỉỉtus induced by megesưoi acetate in a 
patíent with AIDS and cachexỉa. Aĩĩrt Ịntem Med 1992: 116: 53-4.

5. Leinang MC. tía l. ỉnductỉon of adrcnal suppresảon by megestroi acetate 
in padents with AỈDS. Am  Itưem Med 1995; 122: 843-5.

Effects on the musculoskeletal System. Severe pain of the 
hands similar to carpal tunnel syndrome occurred in 4 
women while taking megestrol acetate and melphalan;1 
megestrol appeared to be responsible.

Osteoporosis and vertebral compression íractures 
occurred in 2 postmenopausal women taking megesưol 
for anorexia.2 In both cases there was evidence of 
adrenocortícal insuíhciency that recovered aíter megesưol 
therapy vvas stopped, suggesting that the glucocorticoid 
eííect of megestrol may have contributed to the 
development oi osteoporosis.

1. DiSaia PJ. Morrow CP. Unusual side eữeơ oi megesirol aceute. Am J 
Obsttí Gynecot 1977; 129: 460-1.

2. Wermers RA. tí al. Chteoporosis asociated wỉth megestrol acetate. Mayo
ain  Pnc 2004; 79: 1557-41.

Effects on the respiratory System. Hyperpnoea occurred 
in 2 patients given megestrol acetate 80 mg three times 
daily.*

1. Fesseỉ WJ. Megesưoỉ acetate and hyperpnea. Ann ỉntem Med 1989; 110: 
1034-5.

Pharmacokinetics
Megestrol acetate is absorbed bom the gastrointestinal tract 
and peak plasma concentrations occur 1 to 3 hours aíter an 
oral dose. Megestrol acetate is highly protein bound in 
plasma. It undergoes hepatíc metabolism, with 57 to 78% of 
a dose being excreted in the urine and 8 to 30% in the 
ỉaeces.

Preparatíons
Proprietary Prepamtions (details are given in Volume B)

Single-ingradỉant Preporotions. Arg.: Megacorp; Meltonart; Vari- 
gesỡot AustraL: Megace; Bdg.: Megace; Braz.: Pemigestroĩ; 
Gynodal; Megestat; Canaả1: Megace; Otữe. Megace; O ứna Ai 
Nuo Ke AỊKe (*3Ĩ); ĩiadl (ffiâ); Megace (ã * íé ) ;
Mi Tuo Suo (# Í6 * ); Yi u  ábl (SídỉẺ); Cz.: Megacè; Mega- 
plex: Dettm.: Megace; Pin.: Megacet; Pr.: Megace; Ger.: Mege- 
stat: Gr.: Megace; Hơng Ktmgi Megàce; Hung.: Megace; Megẽ- 
sin; Megyrina; India: Endace; Indon.: Megacet; Megaplex; b i:  
Megace; ítaL: Megace; MegestiL' Malaysũr. Megace; Mex.: 
Megace; Mesưel; Neth.: Megacet; Norw.: Megace; 1VZ: Megacc 
Phitipp.: Megacet; Megapiex; PoL: Cachexanỷ; Gestart; 
Megace; Megalia; Megesint; Port.: Acestrol; Megace; Rus.: 
Megace (MereSc); Megaplex (MeraiuieKc); Spain: Borea; May- 
gace; Megeíren; Swed.: Megace; Switz.: Megestatt; Thai.: 
Megace; Megaplex; Mesưet Turk.: Borea; Megáce; UK: 
Megace; USA: Megace: Venez.: Megase.

Pharmacopoeial Preparotions
BP 2014: Megesưol Tablets;
USP 36: Megestrol Acetate Oral Suspension; Megestrol Acetate 
Tablets.

M e le n g e s t r o l  A c e ta t e  IBANM, USAN, HNNMI 
5373; Acetato de melengestrol; BDH-1921; Mélengestrol, 
Acétate de; Melengesữoli Aeetas; NSC-70968; MeneHrec-: 
Tpona AneraT.
17-Hydroxy-6-methyl-16-methylenepregna-4,6-diene3,20- 
dione acetate.
C25H,A=396^
G45 — 5633-18-ì (melengestrol); 2919-66-6 (melengestrol 
acetate).
UNII — 4W5HDS3936.

Pharmacopoeias. In u s  for veterinary use only.
USP 36: (Melengestrol Acetate). A white to light yellow, 
crystalline powder. Insoluble in water; slightly soluble in 
alcohob beely soluble in chloroíonn and in ethyl acetate. 
Store in airtight containers. Protect bom light.

ProỊiỊe
Melengestrol acetate is a progestogen that is used as an 
animal feed in beef heưers to improve feed effiđenqf, 
increase the ra te ofbody-weight gain, and suppress oestrus.

WHO spedbes an acceptable daily intake of melengestrol 
acetate as a residue in foods. and recommends maximum 
residue limits in various a n im a l tissues.1 However, it should 
be noted that, in the EU the use of melengestrol acetate and 
other steroidal hormones as growth promotors is banned.

I. FAO/WHO. Evaluation of certain 3reierirury drug resldues ỉn íood: sixiy- 
sixth report oí the joim PAOAVHO expert committee on food addittỵes. 
WH0 Tech Rep Ser 939 2006. Also availỉbỉe ềC http://Ubdocwhojnt/ 
publicaũonj/2006/9241209399_enị.pdf (accessed 24/06/08)

Mepitiostane ỊriNNi <8>
Mépitlostane; Mepitiostanô; Mepitiostanum; S;10364; Menịi-; 
TMOCiaH • ■" ‘
17ị3-(l-Methoxycyclopentyloxy}-2a,3ci’épithio-5a-andros-'
tane; Cyclopentánone 2a3ci-ep(ttiio-5a-andróstaọ-17P;ỵlí 
methyl acetal ' ,
C2sH « 0 2S = 4 0 4 7  ; ..........,
CĂS — 21362-69-6.
UNỊI —  Ọ004Q4969K '  : .. -

Ptiaimacopoeias. In Jpn.

ProỊịle............................................................................
Mepỉtíostane has androgenic and anabolic properties (see 
Testosterone, p. 2305.1) and is given in usual oral doses 0  
10 mg twice daiiy for the management of neoplasms of the 
breast and anaemia assodated with renal íailure.

Preparations
Propóetary PreparaHons (details are given in Volume B)

Single- ingredient Preparotions. JfFie Thioderon.

Hot Hushes. Megesaol has been used to ưeat hot Qushes 
in vvomen with breast cancer (to avoid the potentially 
mmour-stimulating effects of an oesưogen—see Malignant 
Neoplasms. under Precautions of HRT. p. 2250.2), as well 
as in men Vvith hot ũushes aíter orchideaomy or 
antì-androgen therapy for prostate cancer.1 Therapy, 
which involved Iow oral doses of 20 mg twice daily, was 
assodated with a decrease in bequency of bushes of 30% 
or more in about three-quarters of all patíents. About 3 
years aiter the study had Gnished, these patíents were 
asked about any ongoing use of megestrol and the occur- 
rence of hot ũushes.2 Aỉthough symptoms still occurred in 
many of the patients taking megestroL they were less 
common and less severe than in those who had stopped 
therapy, vvhich induded some vvho had stopped because 
of no perceived benebt In patients taking megestrol most 
were on doses of 20 mg or less daily. Iníormatìon colleaed 
about adveise eổects of megestrõl revealed unexpected 
reports of chills. but these were described as being not as 
disabling as the hot Qushes had been. A later study} in 
women with breast cancer ỉound that a lower dose of 
20 mg of megestrol acetate daily was as ebective as 40 mg 
daiỉy.

1. Loprìnzỉ Cỉ» tí al. Megestrol acetate íor the prevention oí hot ũashes. N 
EngUM ed 1994; 331: 347-52.

2. Queỉỉa SK, tí ai. Long tenn use oí megestrol accute by cancer survivon 
for the treatment of hot Oaỉhes. Canãr 1998; 82: 1764-8.

3. Goodwln JW. tí  aL Phase Dữ randomkcd placebo-controDed ơiai of two 
doses oỉ megestrol acetate as treatment íor menopausal symptoms in 
women with breast cancen Southwest Oncology Group Stúdy 9626. J 
ơ in  Ortcoỉ 200«; 26: 1650-6.

MaKgnont neopiasms. Like some other progestogens 
megesữol acetate is used in endometrial cancer (p. 704.3), 
and it has been reported to have similar efficacy to ana- 
sưozole* and tamoxben2 in postmenopausal vvomen vvith 
advanced breast cancer (p. 702.1). There was no advan- 
tage in terms of response or survival in escalating the Stan
dard dose of megesưol (160 mg daiỉy) to 800 or 1600 mg I

ducocorticoid effeds. Megestrol has glucocorticoid-like 
properties that can cause adrenocortical suppression in a 
signibcant number of patients.us There are also reports of 
adrenal insuíhdency severe enough to requứe cortico- 
steroỉd replacement therapy, usually with hydrocortì- 
sone.5’4"9

1. Naúig KK. a  al. Megestrol KCUIC Ihenpy ind secondary adrenal 
suppresslon. Cữnar 1999; 86:1046-9.

2. Ron IG. It al. A low-dose adrenoconicotropin ten reveals impaired
adrenaỉ íunction in cancer padems receiving mcgestrol acetate ứicrapy.
Eur J Canar 2002; 38: 1490-4.

3. Orme LM. tí aL Megestrol acetate in pediatric oncology patíents may 
lead to severe, symptomatỉe adrenal suppression. Cartcer 2003; 98: 397- 
405.

4. Chỉdakeỉ Alt tí aL High prevaỉence of adrenal suppressỉon duiing acute 
iBness ỉn hospỉtaỉỉxed padentỉ receỉving megestrol aceute. J Endocrinol 
Xhvoí 2006; 29: 136-40.

5. Dev R, tí aỉ. Assodatỉon between megestroỉ aceute treatment and 
symptomatỉc adrenaỉ insuffiáency with hypogonadỉsm in male patients 
wỉth cancer. Canar 2007; 110:1173-7.

6. Mann M. tí al. Glucocorcỉcoidỉỉke activity of megesưol: a summary oỉ 
Food and Drug Adminiỉtratìon experìence and a revíevv oí the Uterature. 
Anh ỉntem Med 1997; 157: 1651-6.

7. Stockbeỉm JAa tí al. Adrenaỉ suppression ỉn dúldren wỉth the hum an 
immunodeũdency vỉrus treated with megestroỉ acetate. J Pediatr 1999; 
134:368-70.

8. Buỉdiandanỉ D, tí ai. Megestrd aotate-assodated adrenaỉ ỉnsuũỉdency. 
Am J Geriatr Pharmacother 2008; 6: 167-72.

9. Ibarra Bamien Oa tí al. ỉnsuhdenda suprarrenaỉ asodada a acetato de 
megesooỉ en un padente con el virus de la InmunodeSdenda humana. 
Farm Hosp 2009; 33: ỉ ỉ 5-16.

Porphyría. The Drug Database ỉor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyiia Centre Stveden. classibes megesttol as por- 
phyrinogenic it should be presaibed only ỉor compelling 
reasons and precaudons should be taken in all patíents.1

1. The Drug Database for Acute Porphyria. Avaiỉable ac http://wvm. 
dnigs-poĩphyĩỉa.org (accessed 04/10/11)

Interađions
As íorprogestogens in general (see Progesterone, p. 2302.2).

All cross-reíerences reíer to entries in Volume A

http://Ubdocwhojnt/
http://wvm
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Mesterolone /BAN, usAN.rtNNì ®

Pharmaoopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Mesterolone). A white or yellowish crystalline 
powdcr. Practically insoluble in watCR sparingly soluble in 
âcetone, in ethyl âcetate, and in methyl alcohoi.

U se s  a n d  A d m in is tr a tìo n

Mesterolone has androgenic propertíes (see Testosterone, 
p. 2305.2) but iỉ reported to have less inhibitory effect on 
intrinsic testicular funcdon than testosterone.

Mesterolone is given orally in the treatment of androgen 
deữdency or male inỉenility assoóated with hypogonadism 
(p. 2252.3). ĩnitial treatmenrmth 75 to lOOmgdaily, in 3 or 
4 divided doses, is glven ỉor several months, íollovved by 50 
to 75 mg daily for maintenance.

Adverse Effects and Precautìons
As ỉor androgẹns in general (see Testosterone, p. 2307.3).

Mesterolone is repoited not to inhibit gonadotrophin 
secretion or spermatõgenesis.

P h a r m a c o k in e tic s

Mesterolone ỉs rapidly and almost completely absorbed after 
an oral dose and pẽak serum concentratiõns O CCU I after 
about 1.6 hours. It is rapidly metaboUsed. with an absolute 
bioavailability oỉ about 3% oỉ the oral dose, and a tenninal 
halỉ-Iỉỉe oỉ 12 to 13 houis. Unlike other androgens (see 
Testostetone, p. 2308.3), mesterolone is npt metabolised to 
oestrogenic cõmpounds. Mesterolone iỉ bound to serum 
proteins; about 40% to aữramin and 58% to sex-hormone 
bindỉng globulỉn. About 77% oỉ the metabolites are 
excreted in the urine. and about 13% in the laeces.

Prẹpạrations
Proprietory PrapoĩQlÌQni (detaỉls are ghren in Volumc B)
. Scnợk 'ngredMnt PlfBỊKẩolÌQnk AustraL: Proviron; Austrũc Pro- 
viron; Bdg.: Proviron; Brar.: Provứon; Chile Provửon; cĩ.: 
Provừon; Gr.: Pioviron: Sung.-. Prơviron; IndùE Mestilon; Pro- 
vironum; Irtdon.: Androkmt; Isỉelon; Provứon; Israel: Provir- 
on; ItaL: Provừon; M alayíủr Malvtaum; Províronum; Mac.: 
Proviron; PhiHpp.: ProvirtMV Restore: PoL: Proviron; PorL: Pro- 
viron; SAfr.: Provừcm; singapore Proylronum: Restore; Spain: 
Proviron; ThaL: Mesvironỉ Provironum; Turk.: Proviron; UK: 
Provirtm; Ukr.: Proviron (ĨIpoBHpoH); Venez.: Proviron.
Mubt-tngredisnt Preporulionị. Kus.: Proviron (ĩlpouipoR).

M e s t r a n o l  /BAN, USAN, riNNi 
Còmpốùnđ;33355; EEjME; Ethinyloestradiol-3-methyl Ethec 
Mesòarioli; Mestranolis; MestranioTurn; Mesztranol; Mecrpa-
tìori. •• .....
■3-Mẽthoxý-r9-nor-17a-pregna-135(10Mrièn-20-yn-1 7^-oL ■
C 2iH *O í= 310.4
CẠS— 72-33-3.
UNII — B2V233XGE7.

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Bur. 8: (Mestranol). A white or almost white crystalline 
powder. Pracdcally insoluble in water; sparingly soluble in 
ãlcohoL Protect ỉróm light.
USP 36: (Mestranol). A whlte to aeamy-white, odouriess, 
crystalline powder. Insoluble in vvaten sparingly soluble in 
dehydrated alcohob Ireely soluble in diloroform; soluble in 
dioxan; slightly soiuble in methyl alcohoL Protect bom 
light.

U se s  a n d  A d m in is tr a tio n

Mestranol is a synthetic oestrogen prodnig that is rapidly 
metabolỉsed to ethinylestradiob it thereíoie has actions 
similar to those oỉ estradlol (see p. 2271.2). It is used as the 
oestrogen cotnponent of combined oral conttaceptíve 
preparations (sêe p. 2231.3) in a osual dose of 5Qmicr- 
ograms daũy. The progestogen component is oíten 
norethisterone. Mesnand has also bẽen used as the 
oestrogen component of some pieparatìons for menọpausal 
HRT (see p. 2244.2), although natural oestrogens arê oỉten 
preíerred. It has been giyen in a sequential regimen in a 
dose oí 50micrograms daỉly, with a cydical ptogestogen.

Adverse Effeds and Precautions
As ỉor oestcogens in general (see Estradiol, p. 2273.2). See 
also under Hormonal Contraceptlves, p. 2233.3 and 
p. 2240.3.

Interactíons
See under Honnonal Contraceptíves, p. 2242.3, and 
Honnone Repĩacement Therapy, p. 2251.1.

Pharmacolánetics
Mestranol is readily absorbed from the gastrointestinaỉ tract, 
and about 70% iỉ rapidly metabolỉsed in the lỉver to 
ethinylestradiol (p. 2276.1).

Preparations
Proprietary Praporalions (details aie given in Volume B)

Mubi-ingredient PraporoHons. AustráL: Norinyl-1; Chile: Anovu- 
Iatorios: Ger.: Esddat: Hững Kong: Norinyl-lt; Mex.: Lutoral- 
E; Norace; Norinyi; Secueniéx-21; NZ: Norinyi-1; S.Afr.: Nori- 
nyl-1/28; Thai.: Anamai; V R  Norinyl-1; USA: Necón 1/50; 
Norinyl 1 + 50; Onbo-Novum W50f.

Phui iiKicopoeiol Preparations
USP 36: Ethynodiol Diacetate and Mestranol Tablets; 
Norcthindrcme and Mestranol Tablets.

Metenolone /BAN, riNNỊỊ ® _____
Met^olòhílKtetenotõnaí-Mệtễrroĩqnẻìi/létenolohÈ.Metencĩr^
lonuPTÍĩ Mẽtheootonề; MèreHỔhOH-.
^7Ễỉhỳdrò)ò/-T,-met)^T5à-aốcírost-7:en-á-óne.''' " ' t, 
< w % 3 0 2 5

- . -  . ■ V , > ■ -
A14ÃA04. ' ~ 1

ỈÁứr ]7ef — QA14M04. J ’
PÙỂỂr 90S2ĨỊBQSC ■

Melenolone Acetate /BAA1M, rfNNMj ®
-Acrato.; dVmetenolonar Aẽeõtộ de;rrwtilànârostenôloncỄ : 
M etendona;-. ạcetato de;:, ‘Météoolone; rA cétatei1. déL 

. Metẹnoìòni Acẽtas; Methenolone Acetate. (USAN);. Mèứĩẻr; 
noloóẹ.Aeetâte; NSế^4226í:SH-S67; SQ-16495; MereHQnÒHa. 
Am írat -1 ' '> ;  ^
l  /^bỊydrcoQ^l-rnethybSa-androst-í-en-S-one a G e ta te :- í, 
C a ì f â 0 3 e 3 4 4 i  r  ‘ -  ■; -
ù*S^-~43ịas-9. • - : • -
ATGr— A14AAD4.1 , -  ■ ■*.**'
AĨC-Ver —  QA T4AA04. ; • ■- --
UNH —  W7559ƠVPKữ- ■ :

Pharmacopoeias. In  Jpn.

Metenolone Enantate ỊBANM, rtNNMi ® 
ậriantìtacie metenọlóná; Er^iniatd de mẹtilandrostẽnoỊÓna; 
l^ te ^ to n iỵ  CTiantạto- dé[: MétẹtỊÒíbnẹ, 'i£nantatị̂ -de{.- 

.^ứienolò.né' -Ẹnánthater^SÁl^;:, 
MetíiẹrỹoỊone Oenanthate;..NSC-64967; SH-601;. SQ-16374;' 
MeTỊeHonoHa BHaHTaT.
17ptHydroxy-1 -methyl-5a-androst-1 -en-3-one heptanõate. 
Q7HãA=414:6 .. . .  • >■■■
CÃs £ z 303H 2-4 , • • r' - ••
ATC—  A14AA04. •
ATCVét —  QA14AA04. ■ ■■
Ú Nll(£PD480W FH.

Pharmocopoeiaỉ. In  Jpn.

Homoaopalhic Prapod inmi Ger.: NeyArthros-Liposome (Revi- 
torgan Lp Nr 83)Ỷ* NeyArtbrosome (Revitoigan-Dilution)Ỷ-

Methandienone /BAN) ®

Streel nomes. The following tẻnns have been used as 'sưeet 
names' (see p. vii) or slang names ỉor vatỉous ỉorms oí 
methancSenone:

Iron Brew.
Pharmacopoeias. In PoL

Uses and Adminìstratíon
Methandienone has anabolic and some androgenỉc proper- 
ties (see Testoỉterone, p. 2305.2). It has little progestogenic 
acdvity. Methandienone has been given orally as an 
anabolỉc drug. It has been subject to abuse in sport.

Adverse Effects and Prẹcợutions
As for androgens and anabolỉc steioidỉ in general (see 
Testosterone, p. 2307.3).

As with other 17a-alkylated compounds. methandie- 
none ú  assoáated wiứi hepatotoxỉdty and hepadc hinction 
should be monitored during therapy. It should probably be 
avoided in patientỉ with hepatic impairment, and certainly 
ií this is severe.

Virilisanon was tepoited1 in 2 chỉỉdren, one oỉ whom also 
developed adrenal suppression, aỉter being given an 
'appetìte stữnulant' containing methandienonẽ and cypro- 
heptadỉne.

1. roomđuvoni r. a  át. Childhood Tữlliutíon and adraul suppression 
ther ỉngestỉOQ of methADdỉenone and cyprohepađioe. J Pttiiđír 
Etưoainứỉ M etaế 2 0 0 9 :2 2 :4 5 9 -6 2 .

Interadions
As íor androgens and anabolic steroids in geneial (see 
Testosterone, p. 2308.3).

Preparations
Proprietary Prepqroliom (details are glven in Volume B)
Sing(e-tngr«<fient Preporatiom. PoL: Metanabol; Thai.: Anabol: 
Dronabob Melich Methandon.

Methyl-l-testosterone ®
]7ặ-Hydroxy-17a-m ẽthyl-5a-androst^l-en-3-one;. M ÍT ; 
MeTvưH -TecTocrepoH. 1 ‘

’C2oHao02=3025'. • '
CAS —?•65-04-3. ^

Pnp/i/e
Methyl-l-testosterone is an anabolic steroid (see Testo- 
sterone, p. 2305.1) that appears to be vvidely abused by 
body-builders.
Reíerences.
1. Health Canada. Health Canada m m  consumen not to use ntpplemems 

containint methyl-1 -tenonrrone due to potential srriout health risks 
(ismed Febniaty 2006). Available ac http://wwwJK-ic.tca/ahc-aic/
media/advisories-aYb/_2006/2006_06-enă.php (accessed 19/07/10)

Pnofi7e
Metenolone is an anabohc stexoid (see Testosterone, 
p. 2305.1) that has been used in treating aplastic anaeroia, 
breast cancer, and postmenopausal osteopõrosis. Meteno- 
lone acetate has been gỉven in oral doses of 2 to 3 mg/kg 
dally for aplaỉtic anaemia. Intramusculai depot injections of 
metenolone enantate ha ve been gi ven for osteoporosis ìn 
doses of 100 mg every 2 weeks, redudng to once every 3 to 4 
weeks after an initial response. The acetate was also used 
orally ỉn the past for osteọporosis. Intramuscular injections 
oỉ lOOmg of the enantate every 1 to 2 vveeks, or 200 mg 
evéry 2 to 3 weeks, have been used in Progressive breast 
cancẽr.

Preparntìons
Propríekiry Preporabons (details are given in Volume B)

Singla ingradhnt Preporohons. AustraL: Primobolant; Gr.: Pri- 
moboian; Mex.: Piimobolan: S-Afr.: Primobolan; Spatn: Primo- 
bolan Depot' Turk.: Primobolan.

M e th y lte sto ste ro n e  IBAN, riNNì ® 
Mèthyltestosteron; MéthytestostéĩSne; 'MethyltestósteỊạĩ 
num; Metiltestosteroha; Metiltestosteronas; Metittesztosàerĩ 
õn; Metyiotestostéron; Metyltestosteron;:M6tyylitfestt)Stefôriìp 
NSC-9701; MeTOnTecTOCTepoR .. ’. I , “ 7^
'.ĩ^^ydrcpợ-ITa-mettrylandrost-Ạnen-ÌTohế. 7,„ :.4- . . .
^ 2 0 ^ = 3 0 2 3 '  7 '
C A s— s è -ĩa -4 .-  -
ATC — G03BA02 \ - -; -
A7C Vet — QGỠ3BAOỈ.QG03EK0Ĩ. ^ .. -
VNIl — V9EFU16ZIR -■ i
Pharmocopoeias. In O án.. Eur. (see p. vii), ln t, Jpn, and us. 
Ph. Eur. 8: (Methyltestosterone). A whlte- OI slightly 
yeUovvish-vvhite, crystaDine povvder. Practically insoluble ỉn 
vvaten ừeely soluble in alcoboL Protect hom lig h t .
USP 36: (Methyltestosterone). White or creamy-vvhite, 
odourless. sligbtly bygroscopỉc crystals or aystalline 
powder. Practỉcally insoluble In water; soluble in aỉcohoL

The Symbol <8> denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed

http://wwwJK-ic.tca/ahc-aic/
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in ether, in methyl alcohol, and. in other organic solvents; 
sparingly soluble in vegetable oils. Protect bom light.

Uses and Administration
As ỈOT androgens and anabolic steroids in general (see 
Testosterone, p. 2305.2).

Methyltestosteione is eữectìve when given orally; its 
eữect is increased about twofold when given buccalỉy. as 
thứ avoids first-pass hepatìc metabolism.

Suggested dõses oỉ methyltcslosterone for androgen 
replacement therapy ỉn male hypogonadism (p. 2252.3) 
have been 10 to 50 mg daily orally or 5 to 25 mg daily 
buccally. Doses oỉ 50 to 200 mg daily orally or 25 to 100 mg 
daily buccally have been gíven for metastatic breast 
carónoma (p. 702.1) in postmenopausal vvomen. Oral doses 
of 1.25 to 2.5 mg daily, for 21 days of a 28-day cyde, have 
been given vvith oestrogens for the short-term creatment of 
menopausal vasomotor symptoms (p. 2245.1) unresponsive 
to oestrogens alone.

Adverse Effects and Precautions
As for androgens and anabolic steroids in general (sce 
Testosterone, p. 2307.3).

As vvith other 17a-alkylated compounds, methyltestos- 
terone can produce a cholestacic heparitis with jaundice, 
and has caused peliosis hepatis and hepatic neoplasms (see 
below). Methyltestosterone should be used vvith cauúon in 
patients with liver impairment, and is probably best avoided 
ư this is severe. Liver lunction should be monitored during 
therapy.

Effects on ihe liver. Reports of peliosis hepatis1 and liver 
damage2'* assodated vvith methyltestosrerone.

See also under Malignant Neoplasms. below.
ỉ. Bagheri SA. tí ai. Pcliosis hepatis assotiated wúh androgeiũc-anabolic 

sccroid ihcrapy: a severe torm of hepatic injury. AmI íntem Med ỉ 974; 81: 
610-18.

2. VVestaby D, tí ai. Liver damagc ỉrom ỉong-tenn meihyltesiosterone. 
Lartcct 1977; ii: 261-3.

3. Lovvdell CP. Murray*Lyon [M. Reversaỉ oỉliver damage due to long terra 
methyỉĩestoỉterone and saícry oi non-17 a -alkylated androgem. BMJ 
1985: 291: 637.

4. Borhan-Manesh F. Famum JB. Methyltestosterone-úiduccd choỉesusũ: 
the ỉmportance of disproportionately Iow serum allcaline phosphatasc 
level. Anh ỉntem Med 1989; 124: 2127-9.

MAUCNANT NEOPLASMS. Hepatocellular cardnoma1'7 and 
hepatic adenoma5-* have been assodated with methyltes- 
tosterone. A revietv9 of reports of liver tumours assodated 
with anabolic androgens lound that methyltestosterone 
was an androgen that had been commonly Lmpllcated, 
and that the majority of tumours were hepatocellular car- 
cinomas.

1. Johnson FL tí ai. Àssodation oí androgeníc-aoaboỉỉc steroỉd therapy 
with developmem of hepaioceỉlular cardnoma. Lattat 1972; iL 1273-6.

2. Henderson JT. t í  a i. Androgenic-anabolỉc steroid ỉherapy and 
hepatocdỉular carôaoma. Lartat 1973; L* 934.

3. Farrelỉ GC. tí ai. Androgen-induced hepatoma. Lartetí 1975; iỉ 430-2.
4. Goodman MA. Laden AMJ. Hepaiocelluỉar cardnoma in assodadon 

m th andiogen therapy. ỀAtd ỉ  Aust 1977; 1: 220-1.
5. Boyd PR, Mark GJ. Multỉple hcpatic adenomas and a hepatocellular 

cartínoma in a man on oraỉ raethyl testosterone íor eleven years. Cancer 
1977; 40: 1765-70.

6. Cocks JR. Methykestosterone-induced liver-ceU tumoun. Med J Ausí 
1981;2:617-19.

7. Gỉeeson 0. tí ai. Anđrogen assodaced hepatoceỉỉuiar cartínoma wich an 
aggressive course. Gut 1991; 32: 1084-6.

8. Coombes GB, tí ai. An androgen-assoóated hepatìc adenoma in a crans-
scxuaL Br J Sury 1978; 65: 869-70.

9. Velazquez L Alter BP. Androgens and liver cumore: Fanconi's aoemia 
and non~Fanconi's condiũons. Am J Hemaíoi 2004; 77: 257-67.

Pregnancy. For reíerence to vứilisation of a lemale íetus 
whose mother received methyltestosterone during 
pregnancy, see p. 2308.3.

Interactions
As ỉor androgens and anabolic steroids in general (see 
Testosterone, p. 2308.3).

. Pharmacoldnetics
Methyltestosterone is absorbed bom the gastrointestinal 
tract and bom the oral mucosa. It undergoes less extensive 
Brst-pass hepatìc metabolúm than testosteione aber oral 
doses, and has a longer halMữe.

Preparatíons
Proprietary Preparatiom (details are given in Volume B)

Single-ingrodiert Preporatioru. Gr.: Teston; Thai.: Metesto; 
Turk.: Abo; USA: Android; Testred; Virilon.

Multi-ingredìenl Preparations. Chile. Delitani Feminova-Tt; 
Hong Kong: Sessofortet; Wari-Procomilt; India: Mixogen; 
Mex.: Bigenolt; Thai.: Men Hormone Compound; UK: Pro- 
wess; USA: Covaryx; Hstratestt; Syntest.

Phannocopoeid Prepororionĩ
USP 36: Methyltẽstosterone Capsules; Methyltestosterone 
Tablets.

M ib o le r o n e  IBAN, USAN, HNNI ®
Mibolerona; Mỉbolérone; Mìboleronum; NSC-7226Ọ; U- 
10997; MnõonepoH. .
17(ì-Hydroxy-7a,17-dimethy(estr-4-€n-3-one.
C2oH 3 Á = 3 0 2 .5  
CAS-3704-09-4.
UNII —  90CY4B0R8D.

Pharmacopoeias. In us ior veterinary use only.
USP 36: (Mibolerone). A white to ofi-white powder. 
Practically insoluble in vvaten slightly soluble in chloroíorm, 
in dioxan, and in dichloromethane.

Pro/ị/e
Mibolerone is an androgen that is used in veterinary 
practice as a contracepúve for íemale dogs. It also has 
anabolic properties.

N a f a r e ! i n  Â c e t c a t e  ÍBANM, USAN, riNNMi ®
Acetato de naíarelina; Nabireliiniasetaatti; Naíarelin Asètat; 
Nalárelina, acetato de; Naferelinacetat; Naíaréline, Acétate 
de; Nafarelini Acetas; 0-Nal(2)6-LHRH acetate hydrate; RS- 
94991298; HaộapenMHa AueĩaT.
5-O xo-L-prolyl-L-histidyl-L-tryptophyl-L -seryl-L-tyrosyl-3-(2- 
n a p h th y l)-D -a la n y l-L -le u c y k -a rg in y l-L -p ro ly lg ly c ln a m id e  
a c e ta te  hydra te .
Q 6H83N170 13^C2H402,yH20=1322.5 (nafarelin)
CAS —  76932-56-4 (naíaretin); 86220-42-0 (naỉarelin acetate). 
ATC — H01CA02.
ATC Vet — QH01CA02.
UNII —  8ENZ0QJW4H.

Uses and Administration
Naíarelin acetate is an analogue of gonadorelin (p. 2280.3) 
with súnilar properties. It is used in the treatment of 
endometriosis and Central precodous puberty, and as an 
adjunct to ovulation induction vvith gonadotrophins in the 
treatment of iníertility.

For endometriosis it is given in usual doses equivalent 
to 200 miCTOgrams of naíarelin twice daily intranasally, 
doubled aber 2 months if amenorrhoea has not occurred. 
Treatment should begin on days 2 to 4 of the menstrual 
cycle, and may be continued for up to 6 months.

Regimens for oocyte coUection for IVF use gonado- 
relin analogues for pituitary desensmsation before ovula- 
tion induction with gonadotrophins; the equivalent of 
400 micrograms oí naíarelin is given intranasally twice 
daily, beginning either ÚI the early tollicular phase (day 2) 
ormidỉuteal phase (day 21) of the menstrual cyde. Therapy 
should be continued until dovvnregulation is achieved; ư 
this does not occur vvithin 12 weeks therapy should be 
vvỉthdravm. Once dovmregulatíon occurs gonadoưophin 
treatment is added to naíàrelin therapy until an appropnate 
stage of íollícular development, when both are withdrawn 
and chorionic gonadotrophin is given to induce ovulation.

Naíarelin has also been given in other sex hormone- 
related conditions.

The derivatíve azagly-naíarelin is used in veterinary 
mediđne.

Administration in chiMren. Nalarelin may be Uỉed in the 
management of centtal precodous puberty—see belovv.

Benign prostatíc hyperplasia. For a discussion oỉ the 
management of benign prostatìc hyperplasia, induding 
mention of the use o( gonadoreiin anaỉogues and the view 
that they are unsatislaaory for indebnite therapy, see 
p 2347.1.

Prostate size decreased by a mean o( 24.2% in 9 men 
ưeated for benign prostatic hyperplasia for 6 monthỉ with 
naíarelin acetate 400 micrograins daily subcutaneously.1 Six 
months aber the end of ưeatment, prostate size approached 
that of pretreatment values.

1. Peten CA. WaUh PC The eltect oí MlarellD aceute. a lutetniạing- 
hormone-releadng hormone agonisi. on benign prostatic hyperplasia. N 
Eh ịIJM í4 1987; 317: 599-604.

Endomebioỉis. Gonadorelin analogues are eỉỉective in the 
management of endometriosis (p. 2264.1), but the need 
for long-term therapy to prevent recurrence limits theb 
value because of the risk of osteoporosis; 'add-back' ther- 
apy (hoimone replacement) can be used to prevent this. 

References to the use of naíarelin.
í . Henzỉ MR. tí ai. Admìniscraùon of nasaỉ naỉarelin as compared with oral 

danaxoỉ íor endomeuỉosis: a multỉcenter double-bỉỉnd comparadve 
dinicaỉ trial. S  Engl J Med 1988; 318: 483-9.

2. Burry KA. Naỉareỉỉn in the management of endometriosís: quaficy of Hff  
assessment. Am J Obsttt Gyntcol 1992; 166: 735-9.

3. Homsieỉn MD. tí  a i Reưeatment wỉth naíareỉỉn for recurrent 
endometrỉosls sympUHns: efficaqr. saỉety. and bone mỉneraỉ dennry 
Pertiỉ Steril 1997; 67: 1013-18.

4. Adamson GD, tí ai. Therapeudc efficacy and bone mỉneral decuỉty 
response durỉng and íollowing a three-month re-treatment 
endometriosis with oaíarelỉn (Synarel). Am J Obtítí G yntal 1997; 177- 
1413-18.

5. Agarwaỉ sx. tí ai. Naỉarelin vs. leuprollde acetate depot ỉor 
endometriosỉs: changes in bone mỉneraỉ densỉty and vasomotor 
symptoms. J Reprod Mtd 1997; 42:413-23.

6. Zhao sz. tí ai. ỉm paa of nabreỉỉn and leuproỉỉde for endometrỉosỉs an 
quaỉity oỉ Uíe and subịective dỉnicaỉ measures. J Rtprod Med 1999; 44ỉ 
1000-1006.

7. Bergqvist A. tí ai. A comparaiive study of the acceptabỉlicy and eổea 
goserèỉỉn and naỉareỉỉn õn endomecrỉosiỉ. Gyrucoỉ Endoơinol 2000; 14: 
425-32.

8. Cheng MH. tí ai. A nndomôed. paraỉỉel comparatíve study oỉ the 
eíAcacy and saỉety oí naỉarelin versus danazol ỉn the treatment of 
endomethosỉs in Tahvan. J Chin Mtd Assoe 2005; 68: 307-14.

Fỉbroĩds. Gonadorclin anaỉogucs have bcen tried as an 
adjunct or aỉtemadve to surgery in the ưeatmenỉ oỉ 
uterine ũbroids (sec p. 2281.2), although therc has been 
some conccm thai this might complicate the dỉagnosỉs oỉ 
malignancy.

Reíerences to the use of naíarelin.
1. Mỉnaguchi H. tí al. Clinical use of naíarelin ỉn (he oeatment of 

leiomyomas: a revievv of the lỉterature. J Reprod Med 2000; 45: 481-9.

Iníertiliỉy. Gonadorelin analogues are used in the ưeat- 
ment of inlertility (p. 2253.1)-. As well as being used 
directly they are employed in regimens to induce supero- 
vulation to enable ova coUection and IVF. A meta-analy- 
sis1 íound that the outcome of IVF ưeatment using naía- 
relin was equivalent to that using other gonadorelin 
analogues, but that naíarelin was assodated with a shorter 
time needed for ovarian stimulatíon and a ređuced 
gonadotrophin requbement.

ỉ . VVong JM. tí ai. Efficacy oi naỉareỉin in assỉsted reproducdve technology: 
a meta-anaỉysìs. Hum Reprod Update 2001; 7: 92-101.

Porphyria. Naíarelin nasal spray was used to prevent pre- 
metutruai exacerbations of acute intermittent porphyiia 
(p. 1556.1) in 2 sisters.1

1. McNulty SJ. Hardy KJ. Tno patíents vtith acute intenoiltent porphyria 
treated with (Utareltn to prevent tnenstrual exacerbatỉons. J R Soe Meti
2000; 93: 429-30

Precocỉous puberty. The gonadorelin analogues have 
replaced other agents as the drugs o£ choice for the treat- 
ment of Central precodous puberty (p. 2254.1). The usual 
dose of naỉarelỉn acetate is the equivalent of naíarelin 
800 micrograms inơanasally (400 micrograms in each nos- 
tril) tvvice daily. ư  adequate suppression is not achieved at 
this dose it may be increased to óOOmicrogratns three 
ómes daily in altemate nostrils (1800 micrograms daily).

References to the use o£ naíarelin.
1. KreiterM. ( ttl. Preserving adult hdght potentúl in giris with idiopathic 

true precodous puberty. J Ptdiaư 1990: 117: 364-70.

Adverse Effeds and Precautions
As for Gonadorelin, p. 2282.1.

Effeds on eledrolytes. Severe hyperkalaemia occurred in 
a vvoman receiving naỉarelin therapy for uterine Bbroids.1 
Despite serum-potassium greater than lOmmol/Iiơe she 
had no symptoms and the electrocardíogram was n o rm al. 
Hyperkalaemia resolved vvithout ưeatment on stopping 
naíarelin.

1. Hata T, etal. Scvere hyperkalaenúa wtth naíarelln. Laitat 1996; 347:333.

PorpKyrio. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Sweden, dassihes naiarelin as posa- 
bly porphyrinogenic it should be used only when no safcr 
altemative is available and precautions should be conad- 
ered in vulnerable patients.1 For the use of naíarelin in 
the prevention of premenstrual. exacerbations of acute 
porphyria, see above.

I. The Diug Database ỉor Acute Porphyrìa. Available a t  http://www. 
drugs-porphyria.org (accessed 07/10/11)

Interađions
As ÌOT Gonadorelin, p. 2282.2.

Pharmacokinetìcs ..............
Naỉarelin is rapidly absorbed on intranasal use and peak 
plasma concentrations occur within 20 minutes of a dose, 
although bioavailability is only about 3%. The plasma han- 
tìíe is about 3 to 4 hourỉ. Naíarelỉn is metabobsed by 
peptidases in the body; after subcutaneous dosage it ts 
excreted in urine, as metabolites and a small amount 0 
unchanged drug, and in the íaeces.

All cross-reíerences reỉer to entries in Voiume A

http://www
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Preparations ___________________
Propiintary Prapara&ms (detxíb are given in Volume B)
SinQle-eiQradknt Pni|M8Ịifaii9« Afgjc SynreHn; AuOraL: Synarek 
B ră z.: Synaiẹfc O u ù tù  SynarekCt: Synaret D a m .: Synaid; 
Synarela; P b ụ  Synarela; P r~  Synaiel; G er.: Symưeli; Gr.: 
Synareb ĩn à tc Kasurel; b i: Synarel; I tr a A  Syiiirel; N etk .: 
Synareb Norw~ Synarda; PoL: Synarelt; SLẤ/h: SynareH; 
S p a h e  Synxreb _ S Ìm U  Synarela; S w itz .: SynreBna: Tlu-k.: 
Synarel; râo Synarel; ỰSA: SynxrcL

Nandrolone ỊBAN.riNNi®

Nandrolone Cycỉohexylpropionate
|B 4N H < < N N V V ®

N a n d ro io n e  D e ca n o a te  /BANH USAN, riNsíH 0

/teỊ̂ iịọlpní̂ -
_ ^ ì^ ịQ r o ^ B r a n ỉ^  NẩnOTSÌónu^dèianov

^ la^^ị^tostísárộne ỔecanòaẾ; Ịiortestosrerone Decytate;
8 “  -  —

t Ì Ị & ị o ^ ^ é n i Ị ỹ p ^ l  J
-V í

% Ổ ^ ^ ^ Ê ũ > Ể O ^ ẩ ĩx Ắ ll" v J  r '- " ■ ~

ỉn  Sar. (see p. vii) and Cữ.
Ph. Eur. 8: (Nandrolone Decanoate). A white or almost 
white, crystaHine powder. M.p. 34 degrees to 38 degrees. 
Pracdcatty insoluble in waten very soluble in alcohol and in 
diđiloráinethane. Store under nitrogen at 2 degrees to 8 
degrces. Protect bom lighL
USP 36: (Nandrolone Decanoate). A white to crearoy-white 
fine aystaHine powder. odourỉess or may have a slight 
odour. PraaỉcaDy irooluble in watd7 solubie in alcobol ỉn' 
acetone, in drióroỉonn, and in vegetable oils. Store at 2 
degrees to 8 degrees in airtight containerx Protcct bom 
lighL

N a n d ro lo rre  L a u ra te  /BANH riNNMỊ 0
OodeairKạtó^ de .̂nanđrolòna; Laurato ‘dẹ nandrolonâ . 

• rNarVdrotonMàtirato de; htendrolone Dođecanoate; Nandrò̂ ' 
■tone, vrlauraỄậ1- đê  .Nandrolonl:--laurasr. Nortestosterone 
ifâura^ ;tìm jptíựi^iÌaỳFaTÌ ‘ ■:
Ui -d ổ d e càn o a te ;^  17P4Ịydfc»yesư-4-en-;-

'7  ■. -  s . - -  ■■ '- Ị ?
g ^ - T c - A í .  , . t  _ ’ -

ỉặ&sàịxịiiỉỊ1 * /■ £ :" ; ■*
w m & .ỉệ 0 Ị ^ ỉ ĩ  'J  , : ì ; ‘ b t ỉ ,. í , , /

Phan nooopoaios. In  BPỌỉữ).
. BP(Vet) 2014: (Nandrolooe Laurate). A vvhite to creamy- 
‘ w hite crystalHne jxjwder. Piacticaỉly insoluble in watẽr; 
beely soiuble in âlcDhọl in chlorofonn,-in ether, in Sxed 
oilx and Jn esters af ÌartỊ adds. sa m  at 2 degrees to 8 
degrees. Protect írom ligbĩ.

N a n d ro lọ n e P h e n y lp ro p io n crte
lBANM,riNNMI&

Ịai^rapã^eọiT ppi^rỊẫị;
i^ ílạm ^ i^ ỊB b i^p rÓ r-

Shreel niomes. The ỉolỉowing teims have been used as 'Street 
names* (see p. viỉ) or slang names ỉor vaiious ỉonns oỉ 
nandrolọne phenylproỊãonate: 

bon Brew.
Phannocopodas. In Br„ ơứụ PoL, and us.
BP 2014: (Nandrolone Phenylpropionate). A white to 
creamy*wbite aystallỉne powder with a cbaiacteiỉstíc 
odour. PractỉcaDy ỉnsolublê ỉn vraten sohible in alcohoL 
Protect bom Bght.
USP 36: (Nandrolone Phenpropionate). Store in ahtight 
containers. Protect bọm light.

N a n d ro ie n e  So d iu m  S u lfa te  /BANH liNNMi 0
•NàỊârá^n%^uÌfete^sódìco* ‘dê; -■Nandròione ■ Sodlãíri; 
5ulph«^Nandfolone;SulfateSodiqừede;kNàndrólóhíNáữir 
iu)Ị^.:l̂ ite«oậefonẹSõdiurnSulpJ?iate;Sũ)féto sódicô del 
iai^roíọnẩiiịỉ^pọnệHa HarpMA £ynĩ»tạiầVt<»i^*ỉv?a.;

^ 3?õfw ,^ÌiỊTt3ijlphat& - 4 .^ ' *t- \ \  ’
dIBHảơiSN*?376.4 ■ ' ■ ■' t- r
' t f c ~ ỉ é o ệ / ỉ & i . \ -  - "  r
ỹ ĩ ^ - Ặ  ụẨBÓĨỈSỌTXA 11. '  ’ 'i- z
ẨỈCỳ<^— & J4A80irQ S0im L’ i s \  ’

N a n d ro lo n e  U n d e cy ta te  ỊriNNMỊ ®
dể;:̂ ^ ^ r o lo n ẽ ' 4Jridranoatề 

;Nậr^ịpne,tJndécylate.âfcJ4androloni Undecytạs; 
NcịrtóOTSteronếĩlndãsnoateí.ưnẩedlatodènandroroạa;' 
HaịiflpQnoHayíựteòinart~ '■ "V - :
^ Ị ^ ® ^ ^ ^ l '7 ^ - u n d è c ạ r H ậ t e ; ' l . 7 ^ H y d r a x y é s b - 4 - ẽ n T ' .  
tó r e t^ ẽ ạ íỊb a ré ;  . - - , . ‘

: . .  -  - 
ọ $  ^ -8 6 2 4 9 -5 . - 
ẦJC^Ál4A8QỊ;_S0ĩXAĩl ' *- 
'Ậ ịệ ^ạ  —  Cw/4AB0/; OSỌĨXẠ] L ,
W Ể ^ỉp 4 ỊÌịa jii9 L  '  " -  : ;• . , ;  - •

Uses and Administration
Nandrolone is an anabolỉc steroiđ witb some andrọgenic 
propertìes (see Testosterone. p. 2305.2). It is usuaHy gìven as 
the decanoate ester in tbẽ form of oQy ỉntrainuscular 
ùýections. The hexyloxypbenylprọpionate, prọpionate, 
phenylpropìonate. and undecylãtẽ ẽten  havẽ also been 
used.

Doses oí nandrolone decanoate 25 to lOOmg once every 
3 to .4 weeks bave been used as an anabolk aber debilbating 
illness, ỉor postmenopausal osteoporosis, and for pọst- 
menopausal metastatic breast carõnoma. Doses of bemeen 
50 and 200 mg weekly have been suggested ỉor the 
treaunent of anaemia of cbronic renal íailure, and doses of 
50 to 150 mg weekly for apỉastic anaemia.

Nandrolone sodium sulỉate has been used toplcally in the 
treaonent of comeal damage.

Nandrolone cydohexylpropionate, laurate. and phenyl- 
propionate are used in veterỉnary meditíne.

Codieađa. Nandrolone increased lean body-mass in 
patỉents with HTV-assodated wastíng1'* (p. 959.1) and in 
õne study5 was lound to have grẹater eííea than testo- 
sterone õn bođy-wãght and BMI but a slmilar eBect on 
lean bođy-mass. Nandrolone has also mcreased lean body- 
mass in patỉents with end-stage renaỉ ỉaũore undergoing 
dialysis.*-7 Ahhough caution is generaDy advised with the 
use of androgenic and anabolic steroidỉ bt patỉents with 
renal hnpalnnent (see Testosterone, p. 2308^), -a stuđy* of 
nandrolone gi ven for 3 montbs to patients with predlalysis 
chronlc renal bnpabment ỉonnd that lean ■ bođy-mass 
increased vvithotn Ouid retentìon or adveise eSea an 
renal ỉunction or serum-lipids. In thesc reports, bitramus* 
cular doses oi nandrolonẽ decanoate ha ve ranged bom 
lOOmg once every 2 weefcs* up to 600mg tvedcly,2 and 
treatment has generally been given ỉor 12 to 24 weéis.
1. GoU J. a*l. s*fety and d&ocy sf nandrolane decxooatt fat animni 

oí w»stin| in pítséna w i±  m v  toícaioo. Á W S199Í ú c  745-52.
X sn d e r FR. ã  ùL HSècB oí phtnnMBOÌogai doses oi nmrtrotone 

decanoate and Progressive res&unce tr^ n la t In imamnodeSdent 
padena inleaed witfa bum is immunodeSOenqr viius. J  cs« B ưxrinol 
M rtab 1999: M :  126* -76 .

The Symbol ®  denotes a subst

X Stonr TW, t t tL k  andantaed. pỉxceỉxxomroũed tri*l of naadrokne
iW mu« w  tw 1wmwmi liiuimiw m H w .^  rfwf.tnfNr e J  men whh mfliì w
moderate weight km wíth leeũoMnint tnmsan growth honnong ss 
sqive reíereoeg trretmeta. J  ơ ìn  BtuhainoỉM etab 2005:90:4474 m.

4. MuQĩgan K. a  Trffeet oỉ nusđroỉonc deeanoate ứreẽapr OQ weỉịhỉ and 
. lem  iódy m as in Hiv-tideaed m n c g  wid) w dgbi lo**: 1 nndondxed, 
danble-ũnd. plntlnceonmilled. maUcenter ataL Ảrdt Mens M ai 
2005: U 5:57M X

X Goỉd J,tỉđ L  Bãeas ai nxndioỉữne deeuoale campared wỉỉh pUcebo or 
testosienme oo Htv-ầgod a ed Tasdni. Hirthd 2006; 7:146-55.

X JohinsenKLaaiABiboBceflecjoín*ndro]onedeano«te!np»tientj 
recdrins dblỴitainndomliedamtronedưiaL JAM4 1999:251:1275-
81.

7. tetiMHMi r ĩ  ^ - r  PỊteerv r t Tedo»r>r- -r-T-l«e tr«tK<T'ị m A  n in iM n n .
. QQ bodf 'OOB|M(UOB iwh«p1» hmrrinn  Itnnn | patỉeDtS

wba recdvt hemodalyĩiE a nndomỈTed. comrolled tdaL 1 ẢM -Soc 
NẹphrtỊ 2006; 17:2307-1X

X BÌo-ÓD( X t t  d . Hmririnnal eSea ot nusdrolone decanone in 
ptedhbils pnkna svtth dmndc Iddney đseue. J JUn thar 2007: 17: 
173-8.

Male contracepiion. Prelbninary bndlngs showeđ that 
nandrolone soppressed spermatogenesis,1'3 suggesting 
potential as a mâíe contraceptive .(p. 2232.3), but later stu- 
dies se em to have ỉavoured other androgens.

1. SdiOnaqrer t « t  Kereisible uoospcnnia induced by tbe i ni boBc 
stetdd 19-nonestosURine. Lm at 1984; 1 417-20.

X Knuth u x  đ  tL  Onnhtĩmion ot 19-Dortestosterone-hexyỉoz7pheziyl- 
propỉotute (AnukBl and depot-medrarryprogesTerooe-icetaĩe (OÌn- 
õvin far maie caonaéqxion. ra tữ  SuTtt 1989; 5 1 :1011-1X 

X WHO Ttek Fora an Methods for the Seguladan oí Male Fenflity. 
Comparisoo of m o ầndxogens pĩtrs depot-mcdĩaxYprtrgesterone seetaỉe 
ỉor suppresstoo to seoospermU in IrrdonesUn m en. A nff Sttri11993; 60: 
1042-X

Adverse Effeds and Precautions
As ỉor androgens and anabolic steroids in  general (see 
Testosterone, p. 2307.3).

Abuse. Nandrolone, Bke other anabolic compoundx has 
been abused by athietes and bodybuilders. BỠvrever, con- 
troveisy has adsen over the methods used to detect abuse, 
and there ỉs some etddence that metaboUtes oí nandrolone 
may be produced endogenously (see under Precaudons oí 
Testosterone, p. 23082).
References.

1. Hemnmbach p. Grasse 1. Nandmlane: 4 m uld-bceted dophrị tỊCBL 
Bm ứSxprharm talSO ÌO : 195:127-54.

Effeđs on the Bven Inữahepatic diolestasis ọccuned in a 
patient receivmg nandrolone cydoherylpropionate.1

L GŨVG.er<tAnoa-C17-ilkỴUiedsteroiduidk>nt-temicholesasis.anii 
btttm  Mtd 1986; 104:135-4.

Porphyricx The Drug Database for Acute Porphyria. com- 
piled by the Nonregian Porpbyiia Cenưe (NAPOS) and 
the Poiphyria Centre Svveden, dassiỉies nandiolone íor 
systemic use as porphyiinogenic it should be presaỉbed 
only fbr compelSng icasons and precautìons should be 
taken ỉn all patientx1 Ít has not yet dassibed nandrolone 
ỉor ophthalmic use.

L The Drag Dnaỉnse ior Acme Porphrrìa. ÃvaDable xe btqK//mn». 
dxugs.poiphyrix.cxg (xccessed 04 /la /li)

Interactions _____
As for androgens and anabolic steroids in general (see 
Testosterone, p. 2308.3).

Preparotlons
Proprietary PreparoSons (detaũs are gìven in Volume B)
Singie^ngmSent Pieporotioox Arg.: Deca-DuraboUn; AustraL: 
Dea-DuraboBn; Aiatrừc Dea-Durabolin; Belg.: Đeca-
Durabolỉn; Bràzi Dea-DunboBn: CancưL: Deca-DuraboIln+: 
Chùa AnaproBna; Deca-Dunbottn; NandrosandeỶ; Cz.: Deca- 
DuiaboUn: SuperanxbolonỶ: pin.: Deca-Durabottn: Fr.: Ken- 
tyl-+ĩ Gr_- Anaboline Depot Anadurin; Deca-Durabolln; Elphi- 
hormo; Extrxboỉinc Nuroan: ZiremíIoa: Hong Rong: Dẻca- 
DuraboBn; • Setabolil: InđùtL Abonỉc; Aídec Alidec
Amdrec Andyan; Aiiditm: Avillin; Beedec Betabolin; Betade- 
cabolin; Betaiobin; BoDobot Bonodec Cadec Cadesok Canon; 
CNT; Conbob Codec Cnrdxd: DDLon; Dec-OmboBn; Deca 
Nandrobob Deca-Aiodec Deca-ữuraboBn: Deca-IntaboBn; Dec- 
amax; DecamerQxd; Decaneurabot Decaneurophen; Decaras; 
Decaiỉse; Decason Decasnn; Decatop; Decatrolin; Decaven; 
DecavilBn; Decodeca; DecoUne: Derâlone; Deconbol; Deco- 
zoom; Decwelt Dekoc Dena-N; Destan Drocan: Drona; 
Durabodn; Dtưas; Dynamax; Bldeq Esnadec Poetacare; Pordec 
HND; Idec Indac Indobob lndodcc Indolone; Inoadec ITN; 
Kandrodec Lạbdec Megabok Mendro: MetaboL* Metadec 
Metap; Mỉtydec MnU-ND; Myobolbv N-Zob NaboBn Dec 
Nadrône; Nandodd; Nandro; Nanđrobol; Nandrodec Nanđy; 
Nankaứ; Nanzon; NDMas; NDN; Neodec NeuraboL' Nenro- 
phexc Ncwboiin; mkidac Nỉnza; Nisdrol; NMX' Nubolin; Octo- 
boBni Octodec Osidec btdữm  Deca-DuraboBn; b i :  Deca- 
DtnabóBn; IM x Déca-DuraboSn; Malayĩùx: Deca-DuraboBn: 
Mac.:. Deca-DuraboHn: Neđui Deca-DuraboOn; Durabolint; 
Norw^ Dea-DmabaBttt; NZ: Deca-Duiabolin; PoL: Decá- 
niirahnBii; Port: Deca-DuraboDn: Rux: Retabolil (PenổoaBi); 
SHfr-  Deca-DunboBn; singapore Deca-Duiaboún: SpaÌK 
Deca-Dirraboiin: SwaL: Deã-Durabol+; Swtíz.: Deca-
DuraboSn; T7»ffi ■ Deca-DuraboHa' Keratylt: Nanđro: UK:

ce vvhose use may be restriaed ỉn ceitain sports (see p. viii)The Symbol t  denotes a preparation no longer acdvely marketed
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Deca-Durabolin; ukr.: RetaboUl (PeTa6ojms); USA: Androlone- 
D; Deca-Durabolin; Durabolin; Hybolin; Neo-Diuabolỉc Venez.: 
Deca-Durabolin.
Muki-ingredtant Praporatvoni. Gr.: Docabolint: Indon.: Dexato- 
pỉc.
Phannacoponal PnporalMns
BP 2014: Nandrolone Oecanoate tnjectioa- Nandrolone Phenyl- 
propionate Injectíon;
USP 36: Nandrolone Decanoate Inịectíoa Nandrolone Phenpro- 
pionate tajection.

N o m e g e s t r o l A c e ta te  IBANM, USAN. HNNMI
Acetato đe nomegestrol; Nomegéstrol acetát; Nomégestrol, 
acétate de; Nomegestrol, acetato de; Nomegestrol Asetap 
Nomegestrolacetat; Nomegestroli Acetas Nomegestroliase- 
taatti; Nomegestrolio acetatas; Nomegesarol-acẽtát; Org- 
10486-0; TX-066; HoMerecrpana AựeraT.
17-Hydroxy-6-methyl-19-norpregna-4,6-dìene-3,20-dione 
acetáte.
Cu HỈQ0*= 370i
CAS —  58691 -88-6 (nomegestrol); 58652-20-3 (nomegestrol 
acetate).
ATC — G03D804.
ATC Va — QG03D804. 
u m  — 83J78V5W05.

NOTE. The name Uniplant has been used as a ưade tnark {or 
nomegestrol acetate.
Pharm acopoeias. In Ettr. (see p. VÍÍ).
Ph. Eur. 8: (Nomegestrol Acetate). A white or almosc vvhite 
crystalline povvder. Practícally insoluble in waten soluble in 
alcohol; freely soluble in acetone. Protea írom light.

Proỉile
Nomegesưol acetate is a progestogen smicturaỉly reiated to 
progesterone (p. 2300.2) that has been used in the 
treatment of menstrual disorders and as the progestogen 
component of menopausal HRT (p. 2244.1) and combíned 
orai hormonal contraceptives (see p. 2231.3). An oral dose 
of nomegesưol acetate for menstrual disorders is 5 mg daily 
for 10 dăys (bom day 16 to day 25 of the cyde). For HHT, 
typical daily doscs are 3.5 to 5 mg given for 12 to 14 days of a
28-day cyde. When used in monophasic combined oral 
conơaceptive preparations. a dose of 2.5 mg may be given 
daily lor 24 days of each 28-day cyde. A ỉubdermal implant 
is under investigatìon as a long-acting progestogen-only 
contraceptive.
Reíerences.

ỉ. Couứnho EM tí a i Muitỉcenter Hinirai trỉaỉ on tbe efficacy and 
acceptabỉlity oí a óngie amtraceptívc impỉanỉ ol nomegettrol acetate, 
ƯnipUnL Contraceptìon 1996; 93: 121-5.

2. Devoto L. t í  ai. Honnonal proũle, endomeưỉaỉ hỉstoiogy and ovarian 
ulưasound assessment during 1 year ot aomegestroỉ acetate ỉmpUnt 
(Uruplant). Hum Rrprod 1997; 12: 70S-13.

3. Barbosa IC. tí al. Carbohydrate mctaboỉism in ádde cdỉ patients using a 
subdermaỉ irapUnt comainiQg nomegestrol acetate (Ưnipiant). 
ũmtraapúon 2001; 63:263-5.

4. Arowojolu AO. Lađipo OA. Noamenstrual adverse events assodated 
with cubdermal coaaacepdve ImpUnu eoniaining norategesttel [ócì 
and levonorgestrei. Afr J  Àieấ Meấ Sd 2003; 32: 27-31

5. Barbosa IC  tí a i Eííects of a single SỈUstic contraceprive implant 
containing nomegesơol acetate (Unipíam) on endoraecríaỉ morphology 
and ovarían ỈUĐCtíon lor ỉ ycar. Corưraapũon 2006; 74: 492-7.

6. Lello s. Nomegcsơol acẻtate: pharmacology, saíety proffle and 
therapeuúc efficãcy. DntỆS 2010; 70: 541-59.

Preparations
Propriatary Preparatìons (details are given in Voiume B)
SnglaingredMnt (Vaparatiạm. Arg.: LutenyU Beĩg.: Lutenyl; 
Nogest; Braz.: LuteniL' Chite Lutenyb Hong Rong: Lutenyb 
Indon.: Lutenyl: ItaL: Lutenyl; Mac.: Luvenỹl: Mon.: Lutenýl 
Pot: LutenyL- PorL: Lutenyl; Turk.: Lutenyl; ukr.: Lutenyl 
(JIk>r k h ji).

MuHt-ingrediant Praparaliam. AustraL: Zoely; Belg.: Naemis; 
Datm.: Zoely; IrL: IOA; Naemist: Zoely; ItaL: Naemis; Mon.-. 
Naemis; Zoely; Netíu: loa; Naemist; Zoely; Norw.: Zoely; PorL: 
Naemis; Spaỉn: Zody; SwaL: Zoely; Swừz.: Zoely; UK-. Zoely.

Norelgestromin (BAN, USAN, liNNỊ
17-DeacýlnOrgestimate; Norelgestromiini; Norélgestromina; 
Norẹlgekromine; Norelgestrọminụm; ■ RW1-J 0553; ' Hõf> 
3/lbreCTpOMMH. ; - V. '
13-Ethyí-l 7-hydroxy-l 8,19-dinor-17a-pregn-4̂ en-20-yn-3- 
oneoxime. ■■■ .■
C2,HmN02=3275
CAS — 53016-31-2: - - ■■■
UNII —  RƠTAY3X631. > ,

Proĩile
Norelgesưomin is a progestogen (see Progesterone, 
p. 2300.2); it is the primary active metabolite of

norgestímate (p. 2295.3). Norelgestromin is used as the 
progestogenic component oí a combined contraceptive 
transdermal patch. About 203 micrograms of norelgestro- 
min is released daily with ethinylesttadiol. A new patch is 
applỉed each week for 3 weeks oỉ a 4-week cyde. 
Norelgestromln exposure from such a patch may be gréater 
than that resulting ta m  a comparable oral contraceptive. 
Reíerences.

1. Audec M-C đ  a i Evaỉuatỉon of cooữaoeptívc efficacy and cyde oontroỉ 
of a mnsdennal amoaoeptíve patch n  an ocai oontrâceptỉve: a 
randomỉxed comroOed triaL JAMA 2001; 2S9:2347-54.

2. Abrams LS. et úL Phannacokỉnetks of noreigestromln and ethinyi 
esưadỉoỉ frnn two conseanive connaceptíve patches. J Qin M umttaaỉ 
2001; 41: 1232-7.

3. Abrams L5. et ai. Pbaimacokỉnetics of norelgestromin and ethinyỉ 
estradioi deỉỉvered by a conơaccpdve patch (Onho Evra"/Evra") undẻr 
conditỉons oí heaỉ. bumidỉty. and exertist. J  Oin Pharmacol 2001; 41: 
1301-9.

4. Abnoiỉ LS, tí al. Phannacokỉnctỉcs of a conơaceptỉvc patch (Evra"/ 
Ortbo Bvra*) contaỉnlng norelgcstromin and ethinyloestradỉoi at íour 
appKcatỉon siies. Br J  căn Pharmúcoi 2002; 53: 141-6.

5. Burkman RT. The transdcrma} conưaceptỉvg System. Am J Obitet Gyntcoì 
2004; 190 (suppl); S49-S53.

6. Devtncní D, tí ai. Pharmacokinetío and pharmacodynamỉcs of a 
transdcrmal comracrptive patch and an oral comraceptive. J Cliỉt 
Pharmacol 2007; 47: 497-509.

7. Jlck s. tí ai. Funhcr resuits un the rísk of noníatal venous 
thrơmboeniboiism in users ưí the cnntraceptive transdermai paich 
compared to uscrs ơf orai contracepúves containing nurgestimate and 
35 micrognuns oí ethinyl esưadỉd. Coturaaption 2007; 76: 4-7.

Preparations
Propriatary Praporations (details are given in Volume B)
Muki-ingredMnt Preporationí. Arg.: Evra; Austrừr. Evra; Belg.: 
Evra; Brat■■ Bvra; CancuL: Evra; Chile Evra; Cz.: Evra; Denin.: 
Evra; Pin.: Evra; Fr.: Evra; Cer.: Evra; Gr.: Hvra; Hong Kong: 
Evra; Hung.: Evra; IrL: Evra; Israel: Evra; ItaL: Evra; Malaysừr. 
Evra; Mac.: Evra; Netk.: Evra; Norw.: Evra; Philipp.: Evra; Pol.: 
Evta; Port.: Evra; Rus.: Evra (Espa); S.Afr.: Evra; Singapore. 
Evra; spain: Evra; Swed.: Evra; Sw ití: Evra; Thaù: Evra; UK: 
Evra; USA: Ortho Evra; Veneĩ.: Evra.

N o r e th a n d r o lo n e  IBAN, riNN) 0  
17a-Ethyl-l 7(ỉ-hydroxyesữ-4-en-3-one; 17(3-Hydroxy-19-nor- 
17a-pregn-4-ẹn-3-onẽ; Noretandralona; Noréthandrolone; 
Norethandrolonum; Hop3TaHflpo/ioH.
C»H3o02=3025
0 6 - 5 2 - 7 8 - 8 .
ATC — A14AA09.
ATC Vet —  QA14AA09.
UNII —  P7W01638W6.

Uses and Administration
Norethandrolone is an anabolic steroid with some 
androgenic properties (see Testosterone, p. 2305.2). It is 
given in the ưeatment oỉ aplastic anaemia in an oral dose oỉ
0.25 to 2 mg/kg daily.

Adverse Effects and Precautions
As for androgens and anabolic steroids in general (see 
Testosterone, p. 2307.3). As vvith other 17a-alkylated 
compounds, norethandrolone may produce hepatotoxidty 
and Iiver hraction should be monitored. It should probabiy 
be avoided in patients with ũnpaired liver íunctìon, and 
certainly ư this is severe.

Preparatíons
Proprielary PreporaHom (detailỉ are given in Volume B) 

Sngb-ingradiant Preparations. Pr.: N U evar.

Norethisterone (BAN, ptNNì 

Ethinyinortestosterone; Etiníl hidroxiesữona; Etinilnortestos- 
terona; Norẹthindronẹ; Norethisteron; Noréthistérone; 
Norettíisterorium; Noretindròna; Noretisteron; Noretisterona; 
Noretisteronas; Noretìsterone; Noretísteronĩ; Noretiszteron; 
Noretysteroh; Norpregneninoloha; Norpregneninolone; 
NSC-9564; HopaTMcrepoH.
17P^Hydróxy-Ì 9-nor-Ì 7a-pregrHt-en-20-yn-3-one. 

.^ » 0 ^ 2 9 8 .4  :  . ;  . .
0 5 -6 8 -2 2 -4  ;  .  .. . . . .  ■ . .
AJC-^G03AC01; G03DC02
ATC Vet — QG03AC01; QG03DC02 . ... .
ỤNị — T18F433X4S- /
Pharmacopoeias. In ơtin ., Eur. (see p. vũ), In t, Jpn. and us. 
Ph. Eur. 8: (Norethisterone). A Tvhite or yellowish-whúe 
crystalline povvder. Practically insolùble in waten spaiingly 
soluble in dehydrated alcohoi and in acetone; soluble in 
dichloromethane.
USP 36: (Norethindrone). A vvhite to cxeamy-vvhite 
odourless crystaũine povvder. Practically insoluble in

water sparingly soluble in alcohoỉ; soluble in chloroỉonn 
and in dioxan; slightly soluble in ether.

N o r e t h i s t e r o n e  A c e to t e  IBANM, p/NNMi
Acetáto de noretisterona; Norethindrone Acetate; Noĩethis4 
tẹrânacétat; Norethisteron-acetác Noréthistérone,: Acéá^' 
de; Norethiíteroni Acetas; Noretisteron Asetat; Noretlstei’-, 
ona, acetato de; Noretisteronacetat; Noretìsteroniasetaattk' 
Noretìsterono acetatas; Noretisaerón-acetát; Hopsrvterepí: 
OHa AuexaT. - . - ~
17P-Hydroxy-19-nor-17a-pregn-4-en-20-yn-3-one acetatẽ- ’
3-Oxo-19-nor-l 7a-pregrwt-en-20-yn-173-yl aeetatè.’- ’ •;
CaH2aOj=3405 .',r
0 5  — 51-98-9. . - . :
ATC — G03AC01; G03DC02 r- '- . - ' v
AĨC Va — QG03AC01; QG03DC02.
um — 9S44UC70J. :

Pharmacopoeias. In Eur. (see p. vii), ĩnt., and us.
Ph. Eur. 8: (Norethisterone Acetate). A white or yellovvish- 
white crystalline powder. It exhibits polymoiphism. 
Practically insoluble in vvater; soluble in alcohol; ừeely 
soluble in dichloromethane. Protea from light.
USP 36: (Norethindrone Acetate). A vvhite to creamy-white 
odourless crystalline powder. Practically insoluble in water; 
soluble 1 in 10 of alcohol, 1 in les$ than 1 of chloroíorm. 1 in 
2 oí dioxan, and 1 in 18 of etheĩ.

N o r e th i s t e r o n e  E n a n ta t e  IBANM, piNNMi
Enantato de noretisterona; Norestisteron Enantat; Norethin- 
drone Enanthate; Noréthistérone, Enantate de; Norethi-1 
sterone Enanthate; Norethisterone Heptanoate; Norethister- 
oni Enantas; Noretisterona, enantato de; HopaTMCiepoHa 
3HaHTaT.
17(ì-Hydroxy-19-nor-17a-pregn-4-en-20-yn-3-one heptano- 
ate.
C27HMO3=410.6
05-3836-23-5.
ATC — G03AC01; G03DC02 
ATC Va —  QG03AC01; QG03DC02 
UNII — HY3S2KOJOF.

Pharmacopoeias. In Int.

Uses and Administration
Norethisterone and ỉts acetate and enantate esters are 
progestogens (see Progesterone. p. 2300.2) deriyed bom 
nonestosterone that have weak oesưogenlc and androgenic 
properties. They are commonly used as horm onal 
contraceptives (see p. 2231.3). Norethisterone and 
norethisterone acetate are both given orally. Typical daily 
doses are 350micrograms ỉor norethisterone and óOOmicr- 
ograms for norethisterone acetate vvhen used aỉone, or 0.5 
to Img for norethisterone and 1 to 1.5 mg for noretbi- 
steronc acetate when used with an oesưogen. Norethi- 
ỉterone enantate is given by intramuscular mjection: a dose 
of 200 mg provldes contraceptìon for 8 weeks. An 
íntramuscular injectíon containing norethlsterone enantate 
50 mg with estradiol valerate 5mg is given once each 
month.

Noretbisterone and norethisterone acetate are used as 
the progestogen component of m enopausai HRT (see 
p. 2244.2). Typieal regimens have induded either 
continuous daily doses o( norethisterone 700 micrograms 
or norethisterone acetate 0.5 to 1 mg, or cydical regimens of 
norethisterone or norethisterone acetate 1 mg daily for 10 to 
12 days oi a 28-day cyde. Norethisterone acetate is also 
available as transdennal patches supplyúig 140, 170, or 
250 micrograms m 24 hours, that are applied tvvice weekly 
for 2 weeks of a 4-week cyde; the lower strengths may also 
be applied tvvúce vveekly on a contmuous basis.

Norethisterone and norethiỉterone acetate may be given 
orally, usually in divided doses, íor the treatment oi 
conditions such as m enorrhagia (p. 2295.1) and endo- 
m etriosis (p. 2264.1). In menorrhagia (dysíunctional 
uterine bleeding), norethisterone iỉ given in usual doses of 
10 to 15 mg daily and norethlsterone acetate in doses ọf 2.5 
to 10 mg daily, in a cyđical regimen. In endometriosis the 
dosage of norethisterone is 10 to 25 mg daily and 01 
norethisterone acetatẹ 5 to 15mg daily. Treatment ot 
endometriosiỉ is usualỉy continuouỉ for 4 to 9 months.

Korethisterone has been used in daily doses of up to 
15mg orally in a cydicai regimen in the treatment 01 
prem enstrual syndrom e (p. 2272.3).

In breast cancer (p. 702.1) oral doses oi up to 60mg 
daily of norethisterone have been used.

For the use of norethisterone in children, see beloW-

Administrotion in childran. Although unlicensed in thẹ 
UK for use in children, the BNFC does indude norethi- 
sterone for the management of delayed puberty 
(p. 2252.1) in gữls. It is added after 12 to 24 months 0

All cross-references reíer to enơies in Volume A
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oestrogen therapy to establish a menstrual cyde and 
maintain sexual maturatlon, in an oral dose of 5mg once 
daily ỈOT the last 7 days oí a 28-day cyde.

Mertorrhagia. Although cydical norethisterone has been 
vvidely used for menonhagia (p. 2300.3), it is of Hmited 
eíBcacy duiing ovulatory cydes1 being most eữectíve for 
anovulatory bleeding, vvhich occurs in a minonty oỉ 
women with menorrhagỉa.

1. Lethaby A, đ  ÓL Cydical ptogestogens t «  heavy menittual bleeđìng. 
Avaũable lo The Codnanẽ Database o( Systemadc Reviews Issue 1. 
Chichesten John WUey; 2003 (accessed 27/06/08).

Adverse EíHeds and PrecautỊons
As ỉor progestogéns in general (see Progesterone, p. 2301.2 
and p. 2301.3). See also under Honnonaỉ Contraceptives, 
p. 2233.3 and p. 2240.3.

Effects on the Rver. There were 6 cases of jaundice among 
107 patỉents wlth breast cancer treated with high-dose 
norethisterone acetate;1 the jaundỉce was icversible and of 
an obstructive type.' A retrospectíve analysir3 found that 
the use oỉ norethisterone to prevent menstrual haemoư- 
hagé during the thrombocytopenic phase oỉ allogeneic 
bone marroĩv transplantadon was a agnỉScant lỉsk íactor 

•for hepatic veno-ocdusive disease.
1. LangUnds AO, MartỈD WMC Jaiffi(Sce assodated with norcthisterone- 
. acetate ưeacroem ai breast csocer. Lanat 1975; L* 584-5.

2. Hâgglund He* ứ  a l Norethỉsterone treatment, a maịor rísk-bctor for 
veno-ocdushre dlsease ỉn tbe ỉhrer aíter aĐogendc bone nuỉTow 
transpiantadon. Bbod 1998: 92:4568-72.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Nonyegian Porphyiia Ccnưe (NAPOS) and 
the Porphyria Cenưe Sweden, dassihes norethisterone as 
porphyrinõgenic it should be prescribed only for compel- 
ĩing reasons and precautionỉ should be taken ÚI aỉl 
patíents.1
Ị. The Drug Diubasẹ fcr Acute Porphyria. Available ac httje//w«rw. 

đrugs-porphỵiU.oĩg {accessed 04/10/11)

Pregnancy. Abnormalities seen ỉn the oSspring of women 
given norethisteione during pregnancy (either alone or 
with ethinylestiadiol) induded: hypospadias,1 masculinisa- 
don oỉ iemale iníants,2 meningomỹelocele or hydrocepha- 
lus,5 and neonatal choreoathetosỉs assodated with oral 
contraceptíve use.4 For reỉerence to the fact that oral 
contraceptives have not generally been assodated with 
teratogenidty, even when used inadvertently in 
pregnăncy, sẽe p. 2242.1.

1. Aarskog D. atnlcal and cytogenettc sudiei In hypotpidias. Acu Patdùttr 
Sam i 1970: (suppl 203): 1-62.

2. Wũkins L  Mascuflnỉzatỉon cd ĩemaỉe ỉerns đue to nse oí onlỉy given 
progestins. JAMÁ 1960: 172: 102S-3X

3. Gaỉ L €t aL Honaonal pregnancy tests and coagenitaỉ mattormation. 
N ềtun 1967; 216: 83.

4. Prohiioo R,a d . Neonauỉ cboreoathetesỉs ỉoDovring prenaul etposure 
to oraỉ contraceptỉves. Ptdictria  1990; 86:648-9.

Venous thromboernboGsm. For tnention that combined 
oral contraceptives containing older progestogens su ch as 
norethisterone appear to be assodated with a lower ind- 
dence oỉ venous thromboembolism than desogestrel- or 
gestodene-containing prepaiatíons, see p. 2238.1.

Intẹractíons
As ỉorprogestogens in general (see Progesterone, p. 2302.2). 
See also under Hormonal Conưaceptives, p. 2242.3.

Phạrmacoỉậnetics
Norethisterone iỉ absorbed from the gasưointestinal ưact 
undergoing Brst-pass hepatic metabolism and peak plasma 
concentrations occur 1 to 2 hours after an oral dose. It has 
biphasĩc pharmacokinetỉcs; an initial distribution phase is 
ỉoDovved by a prolonged elùnination phase with a hatf-lUe oỉ 
about 8 houis or moie. Norethisterone is highly protein 
bound; about 60% to aỉbumin and 35% to sex honnone 
bỉndỉng gỉobulin. Use with an oestrógen increases the 
proportỉon boúnd to sex hormone bmding globulin. Ít is 
metabolised in the lỉver with 50 to 80% of a dose being 
excreted in the urine and up to 40% appeaiing in the ỉaeces.

Norethisterone acetate is rapidly hydiolysed to norethi- 
sterone, mainly by.intestinal tissue.

Aher ỉntramuscular hỹection oínorethisterone enantate 
peak concentrations oỉ norethisterone in plasma are not 
ãttaỉned íor several days.

Preparotions
Propríotary Pmporatỉons (detaih are given in Volnme B)
Singb ingradient PrBparntíom. Arg.: Ginediob Primolut-Non 
Sdectan; AustraL: LocQan; Micronon Noriday; Primolut N; 
Austria: Micronovum; Btlg.: Primdut-Nor; Braz.: Linatis; 
Mlcronon Norestin; Primolut-Ncx; Canad.: Mlcronor; Norhi- 
tate; Ckũc. Primohit-Nort: D a á u  Minỉ-Pe; Noriday: Systen 
Contb Fitu: Mlni-Pill; Pĩimolut N; Primolut-Non Fr.: Milligy-

nont; Ger.: Gestakadint; Noristeiat; Primolut-Norf, Gr.: Porti' 
hit; Primolut-Nor; Santalut: Vĩlcoiut: Bong Kong: Norcolut; 
Norelutt; Pnmolut N-h Hung.: Norcolui; India: Amenova; Cor- 
ọlut-N; Cydoreg: D ut Dubácc Bthisone; Gynut-N; Menor-N; 
Mensỉl-N; Norăte; Noreta HRT: Nóriast; Norgest; Norglen; 
Noristerac Noiỉds; Noriut N: Nostra: Noteron: Primolut N; Styp- 
dp; ỉnđon.: Anore; Norelut; Piimolut N; Regumen; ỉrL: 
Noriday; Prỉmolut N; brael: Prímolut-Nor; ItaL  râmolut-Nor; 
Maiaysia: Depocon; Horcolut; Norcutin; Noriday; Noristerat; 
Primólut Nf: Sunoịut; Mac.: Noiisterat; Primolut-Non Netíu: 
Primolut N; Norw.: Conludag: Piimolut N; NZi Noiiday; 
Primolut N; Phữípp.: Norineratt; Oretes; Prlmolm N; PoL: 
Prữnolut-Non Port: Primolut-Non Rus.: Korcolut (HopKanyr): 
Primolut-Nor (IIpinẩOaiarr-HOp)t: S-A/h: MÍCTO-Novunu Nur- 
Isterate; Primolut N; Singapore. Depocon; Micronort; Norcolut: 
Norcutin; Pdmolut N; SP-Norvulin; Sunolut; Spaìn: Piỉmolut- 
Non SwctL: Mini-Pe; Prúnolut-Kor; Switz.: Micronovum; 
Primolut N; Thai.: Norterone; Primolut N; Steron; Sunolut; 
Turk.: Primolut N; UK: Micranoi: Noriday; Noristerat; Primolut 
N; Utovlan;. Ukr.: Norcolut (HoproayT); Pdmolut-Nor
(ripHMOJDOT-Hbp); USA: Aygesdn; Heather Jencyda; lolivette; 
Nor-QD; Orthõ Miaonor.

Mubi-tngradient Praparolions. Arg.: Acnvelle; Disequens; Estalis 
Sequit: EstalisỶ; Hsưacombt; Estragest; Evorel Contì; Evord 
Sequi; Kliogest; Mesigyna; Primosiston; Trial Combi; Trial Gest: 
Trisequens; AustraL: Brevinor; Estalls Continuous; Estalứ 
Sequũ Esưacombí; Improvil; Kliogest Kliovance; Norimin; Nor- 
inyl-1; Synphasic Trisequens; Austrỉa: Activelle; Duokliman; 
Estalis Seqũenst; Eĩtalis; Estracombt; KUogest; Mericomb; 
Merigesc Ovysmen: Perikliman; Piimosiston: Sequìdot 2-Pha- 
sen; Trinovum; Tdsequens; Belg.: ActìveHe: Eỉtalis; Estracombi; 
Kliogest; Novoỉem; Ovysmen; Trinovum; Tiỉsequens; Braz.: 
Activelle; Cidovulon; Cliane; Estalis SQ; EỉtaBs; Estiagest: 
Gineane; Kllogesc Mericomb; Merigest; Mesigyna; Nadía Pro; 
Noregyna; Primosiston; Suprelle; sũprema; Systen Contỉ; Sys- 
ten Sequi; Trisequens; Canad.: Aciivelle: Brevỉcon; Estalis 
Estracombt; PemHRT; Loestrin 1.5/30; Minesain; Oĩtho 
0 5/35; Ortho 1/35; Ortho 7/7/7; Sdect 1/35; Synphasic OtOe. 
Actìvelle; Cliane; Enadiol Neta-h Estracombt; Estragest; Gintío- 
lin; KUogest; Meágyna; Prứnosiston; Trisequens; Onnar. Acú- 
velle (®3E‘?); Compơund Norethisterone Novo-
fem; Tiỉsequéns (%álfậ); Y1 Wd Xian (i&âẾtìl); Tiketing (ilặr 
#); Cz.: Actìvelle; Estalis Sequitr Estalish Gynovd; KEane; 
Kliogest; Novỉana; Novoỉem; Pausogestt: SequidotỶ; Systen 
Contt' Systen Sequú Trinovum; Trisequens; Denm.: Acdvdle; 
Qiovelle; Estracombt; Evo-Contú Evo-Sequi; Femanon Fema- 
sekvens; Klìogest; Novolem; Tiinovumt; Trisekvens 
Trisequens; Fm.: ActíveDe; Cliovelle; Estalis Selcvenst; Estalis: 
Evorel Conti; Evord Sequú Kliogest; Mericombt; Merigestt; 
Novoíem; Sequidot; Trisdcvens Fr.: Acúvdle; Kliogest: Mini- 
phaset; Novoỉemme; Ortbo-Novum l/35f; Triella; Trisequens; 
Ger.: ActiveUe; Clionara: Cliovdle; Conceplan M; Estalis 
Sequi-h Esưagest; Eve; Gynamont; Kliogest N; Mericomb; 
Merigest; Novoíem: Sequidot; Synphasec ' Ttínovum;
Trisequens; Gr.: Actìvelle; Estalis Sequb Estalis Sequidoc Esta- 
1ỈK Esưacomb TTS; Kliogest; Systen Conú; Systen Sequi; 
Trisequens; Bong Kong: Actìvelle; Esơacombt; Kliogest; Nori- 
nyl-lt; Novolem; Trisequens Bung.: Activelle; Estracombt; 
Esưagest; Kliogest; Novoỉem: Patisogesc Triaklim: Trisequens 
Tulita; b í:  Actỉvdle; Brevinort; Estalis Sequit; Estalist; 
Esơacombit; Hvord Conri; Kliogest; Novoỉem: Trisequens; 
Israet. Activdle: Eviana; Evord Conti; Evorel Sequi; Kliogest; 
Novotem; Trisequens; ItaL: Acúvdle Estalis Sequi; Estracombt; 
Kliogest; Trisequens; Jpn: Lunabelt Ortho 777; Malaysia: Acti- 
vdle; Mac.: aiane; Estalist; Estracomb: Evord Conti; Mesigy- 
na; Norace; Norinyb Nosúdyn; Ortho-Novuxn 1/35; Neth.: Acti- 
velle; Estalis Sequrh Estalist; Esưacombt; Eviạna: Kliogest; 
Modicon; Neocon; Novoíem; Trinovum; Trisequens: Norw.: 
Activelle; Cliovdle; Esulis Sdcvensỷ; Eỉtalis; Eviana: Kliogestt; 
Novoíem; Sequidot; Syníase; Trisekvens: NZ: Brevinon 
Clianet; Kliogest: Kliovance; Noiũnin; Norinyl-1; Synphasic 
Trisequens; PhiUpp.: Kliogest; Micropil Plus; Micropil; PoL: 
Activdle; Cliovdle; Esulis Sequi+; Estalís: Esiracomb; Kliogest; 
Novoíem; Systen Contũ Systen Sequú Trinovumt; Trisequens; 
PorU: Activdle: Estalis Sequi; Estalis: Estracombt; Kliogest; 
Novoíem; Trisequens; Ruí.: Kliogest (KnHorecT); Non-Ovlon 
(HoH-oanoH)-); Pausogest (naysorecT); Triaklim (Tpnucaiua); 
Trisequens (TpHceneuc); S.Afr.: Actívelle; Estalis; Estracombit; 
Estro-Pause N; Evord Contỉ; Evorel Sequi; Kliogest; Norioyl- 
1/28; Novoíem; Trinovum; Trisequens; Singapore. Acúvelle; 
Estracomb; Kliogestt; Trisequens; Spain: Absorlent Plust: Acti- 
velle; Duoỉemme: Endomina Plush Eỉtaliỉ Sequb Estalis; Estra- 
combt; Eviana; Meiỉgest Sequit; Merigestt; Trisequem: SwaL: 
Activdlc cỉiovdle Estalis Eviana; Femanon Femasekvens; 
Kliogestt; Novoíem; Oithonett Novum; Sequidoc Syniase; 
Trinovum; Trisekvenst; Switz.: Activelle; Estalis Sequi-h Estalis; 
Estracọmbt; Estragest; Estranon Kliogest N; Mericombt; Meri- 
gestt; Novoíem; Primosistont: Sequidoc Systen Conti; Systen 
Sequb Trinovum; Ttisequens; Thai.: Actìvelle; Anamai; Havi- 
ha-h Turk.: Activdle; Estracombl; Kliogest; Mesigyna;
Trisequens UK: Binovum; Brevinon Climagesc ơimesse; Clỉn- 
orette; Elleste Duet ContL' EQeste-Duec Estracombit; Evorel 
Contì; Evord Sequú Kliotem; Kliovance; Loesnin; Norimin; 
Norinyl-1; Novoỉem; Nuvelle Continuous; Ovysmen; Synphase; 
Trinovum; Trisequens Ukr.: Pausogest (Ilay30recT)t; Kevmelid 
(PeBMMHa)t; USA: Activella: Alyacen 1/35; Alyacen 7/7/7; Ara- 
nelle; Baláva; Brevicon; Bridlyn; CombiPatch; Estrostep Fe; 
Femcon Fe; FemHRT; Jintdi; Jund Fe; Leena; Lo Loestrìn Fe; 
Lo Minasưin Fe; Loestiin Fc Loestrin; Lupaneu Padc Mimvey; 
Minastrin 24 FE; Modicon; Necon 1/50; Necon 10/11; Necon 
0.5/35, 1/35; NEE 1/35; Norinyl 1 + 35; Norinyl 1 + 50; Nor-

tid; Ortho-Novum 1/35; Ortho-Novum 1/50+; O r t h o - N o v u m  
10/11+5 Ortho-Novum 7/7/7; Ovcon 35; óvcón 50; plnnell3 
1/35; Pirmdla 7/7/7; Hlla Fe; TH-Legest; Tri-Norinyi; Wyinzya 
p*ỉ Zenchent Fe; Zencbent; Venen: Cliane; Estragesó Mesigyn*-

Phormacopoeial PreporoSons
BP 2014: Estradiol and Norethiỉterone Acetate Tablets; Estradlọl 
and Norethlsterone Tablets; Norethisterone Tablets;
USP 36: Eỉtradiol and Norethindrone Acetáte Tablẹts; 
Norethindrone Acetate and Ethlnyl Esttadiõl Tablẽts; Norethin- 
drone Acetate Tablets; Norethlndrone and Ẽ thìnyl Estradiol 
Tablets; Norethindrone and Mestianoĩ Tabĩets Norethindrone 
Tablets.

Noretynodrel {BAN, HNN)
ịNtôrethynhdrer(USAN);' Norứiyt)oijfẽ1f

.sC -r
4642, Hoi^HOApẽií" ,
.Ị,7PrHydro)ộ .̂ia:nõr-I7ai[regc)-5(10).-en-20-yn-3Ìnè,.-. .. .14
^20^260^298.4..-..: ..: - ^ : V/1- '" -
CAS — 68-73-5
.UNII —  88181ACA0M ’ . K

ProỊile
Noretynodrel is a progestogen (see Progesterone, p. 2300.2) 
structurally related to norethisteĩone that has been given 
orally with an oestrogen suchas mestranol for the treattncnt 
of various menstrual disordeis and endomeữiosis.

Breast ỉeading. About 1 % of an oral dose of radiolabellcd 
noretynodrel was deteaed in breast milk in a study of 4 
womẽn.1 No adverse eữects have been seen m breást-fed 
iníants oí mothers given noretynodrd. and the America11 
Academy of Pediatrics considers2 that it is ứiereíore usual- 
ly compatible with breast ĩeeding.

1. Laumai KR. n  ÓL RadloactMtỴ in the breaa miDc of lactatint women 
•ỉter or»I admìnistration of 1H-norcthynodnL An J obíũt Gynéal 1967; 
98: 411-3.

2. American Academy 0( Pediatrio. the tnnsler 0{ dnigs and otber 
Chemicals into human mlhc. M iairia 2001; 108:776-89. [Kedred May 
20101 Correction. ibùL: 1029. Also aTaOable ác hiqr!//aappoUc^ 
aappubllations.Org/cgi/CDmcm/fuIl/pedlatrics%3bl08/3/776 (accessed 
27/06/08)

Pregnancy. A woman given noretynodrel during 
pregnancy to prevent threatened mũcairiage gave birth to 
a temale iníant sỉuming signs of masculiniMtíon.1

1 . wUUns ỉ- Mascullniradon oí lemale letiK dne to use of orally p ven  
ptogestbu. JAMA 1960: 172: 1028-32.

N o rg e s t im a te  /BAN, ƯSAN, rfNNI 
D-138; Đẹtnórgẽstrel Acetírọặ Norgestiiĩiaatti; Norgestirnạp: 
Norgestimatọ; Notgestimatum; ORFd0131; IWJ'10.13.1''.: 
H opreaviM aT
1.3ậ-Ẻứ7^-3-hydroxyimino-l8,19-dinor-l7ci-pregn-4-en-20
yn-17p-ýt acetate -
^ 8 / ^ 0 3 = 3 6 9 5
CAS-r-; 35189-28-7. -
UNII — Q9ĨHFX4DY. : .

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Norgesdmate). A white or almost vvhite 
povvder. Practically insoluble in water; ừeely soluble in 
dichloromethane; soluble in acetone.
USP 36: (Norgestimate). A mixture of (£)- and (Z)-isoiners 
having a ratio of (£)- to (Z)-isotner between 1.27 and l -78- 
A white to pale yellovv povvder. Insoluble in vvaten sparingly 
soluble - in acetonitrile; íreely to very soluble in 
dichloromethane.

ProÃ/e

Norgestũnate is a progestogen (see Progesterone, p. 2300.2) 
structurally relatẽd to levõnorgestrd (to which it is partly 
metabolised) that is used as the progestogenic component of 
combined oral contraceptives (sẽe p. 2231.3) and h1 
menopaụsal HRT (see p. 2244.1). A typical rtătly dose is 
250micrograins in monopbasic contraceptive preparations, 
and 180 to 250 micrograms in triphasic preparatỉons. F °r 
HRT. a regimen of estradiol daily ior 3 dayĩ followed hy 
estradiol with norgestúnate 90 microgxams dafly íor 3 days 1S 
used; this 6-day cycle is repeated continuously vvdtbout 
interruption.

Porphyria. The Drag Database for Acute Porphyria, com- 
piled by the Norwegỉan Porphyria Centre (NAPOS) and 
the Porphyria Cenưe Svveden, dassiSes norgestìmate in  
combined hoimonal contraceptives as porphyrinogenic lt 
should be prescribed only for compdling reasons and Pre '  
cautions should be taken in all padents.1

1. The Drug Daubase for Acute Porpbyria. Anilable ac http://»vv'rw‘ 
drugs-porpbyrU.org (accessed 04/10/1 i)

The Symbol ® denotes a substance whose use may be restiiaed in cettain sports (see p. viii)The Symbol t  denotes a preparatíon no longer actively marketed

http://%c2%bbvv'rw%e2%80%98
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Preparations
Proprietary Praparations (dctails are given in Voỉume B)

MuK-ingredìtnt Prepovotions* Arg.: Cllesc Prríest; Tridette; Aus- 
trũr. Cilestc; TriCilest; Vivelle; Beíg.: Cilest' Braz.: Preíesc 
Canad.: Cyden; Trí-Cydcn; O ittr. Mactex; Neolamỷ; Orton; 
Tri-Mactext; C í: Cỉlest' Pramino; Dam.-. Cilest; Pin.: Cilest; 
Fr.: CUesc EíBprcv; Triaíemi; TriCilest; Ger.: Cilest; Pramino; 
Hung.: Cilesc /ri.: Ciiest' Israek Ortho Cyden; Mac.: Cilesc 
Prelest; N tth.: Cilesc PoL: Ciiest; Rus.: Cilest (CũiecT); S.Afr.: 
Cilest; Prefesta+; TriCilesc Spain: Edelỉin; SwaL: Cilest; Switz.: 
CUest; Thai.: Cilesc TriCilest; ƯK: Cilest: r.iTinna; USA: Estaryt- 
la; Ortho Cyden; Oriho Tri-Cyden; Prefest; Previíem; Sprintec 
Tri-Estarylla; Tri-Linyah; Tri-Lo-Sprintec Tri-Prevưem; Tri- 
Sprintec TriNessa; Venez.: Ortrel.

Phcrmocopomoi Rraparations
USP 36: Norgestímate and Ethinyl Estradiol Tablets.

N o r g e s t o m e t  /SAN, USAN. riNNi 
Norgestometum; SC-21009; HoprecTOMeT. 
11(3-Methyl-3,20-dioxo-19-norpregn-4-en-17a-yl acetate. 
C«H3A = 3 7 I5  
CAS — 25092-41-5.
UNII — 3L33UD42X4.

Proỉile
Norgestomet is a progestogen (see Progesterone, p. 2300.2) 
used in veterinary medidne vvith estradiol.

N o r g e s t r e l  /SAN, U SAN , riN N Ị

ớ/-Norgestrel; Norgestreeli; DL-Norgesữel; Norgestrelis; 
Norgeărelum; Norgẽsztrelr Wy-3707; Hoprecrpen.
(±)-ĩ 3-EthyM 7(3-hydroxy-18;19-dinor-l 7a-pregn-4-en-20- 
yn-3-one.
C2,Ha 0^ 3115  
CAS — 6533-00-2. 
um — 3J8QƯ47ZZ

Pharmacopoeias. In Chín., Ẽur. (see p. vii), Jpn, and u s. 
Ph. Eur. 8: (Norgesttel). A white or almost white crystalline 
povvder. PracũcaUy insolublc in vvater; slightly soluble in 
alcohol; sparíngly soluble in dichloromethane. Protect from 
lighL
USP 36: (Norgesưel). A white or practically white, 
practically odourless crystalline powder. Insoluble in 
waten sparingly solubìe in alcohol; freely soluble in 
chlorolorm.

L e v o n o r g e s t r e l  /SAN, uSAN.riNNi 
Levonorgestreeli; tévonongestrel; Levonorgestrells; Leyo- 
norgestrẽlum; Levonorgesarel; o-Norgestrel; Wy-5104; 
/leeoHoprecTpe/1.
(-)-133-Éthyl-1 7(3-hydroxy-18,19-dinor-17a-pregn-4-en-20-
yn-3-one.
o s  — 797-63-7.
ATC — G03AD01.
ATC Vec — QG03AC03. ' ’
um — 5W7S!A7YZW.

NOTE. The name Dexnorgesưel has aiso been used. 
Pharmacopoeias. In Ch in.. Eur. (see p. vii), Int., and u s.
Ph. Eur. 8: (Levonorgestrel). A white or almost white 
crystalline powder. Practically insoluble in watei7 slightly 
soluble in alcohob sparíngly soluble in dichloromethane. 
Protect from lighL
USP 36: (Levonorgestrel). A white or practically white, 
odourless powder. Practically insoluble in vvaten slighdy 
soluble in alcohoi; soluble in chioroíorm. Protea bom light.

Uses and Administration
Norgesưel and its actíve (-)-isomer levonorgesơel are 
progestogens (see Progesteròne, p. 2300.2) derived bom 
nortestosterone. They are more potent inhibitors of 
ovuladon than norethisterone and have androgenic 
actívity. Levonorgestrel is more commonly used than 
norgestrel and is twice as potent. For example, levonor- 
gestrel lOmicrograms is equivalent to norgestrel 20micr- 
ograms.

They are both used as horm onal contraceptives (see 
p. 2231.3). The typical daily dose iỉ the equivalent of:
• 30 micrograms of levonorgestrel as an oral progestogen- 

only contraceptìve
• 150 micrograms of levonorgesttel in monophasic com- 

bined oral contraceptíves (doses may range bom a low 
dose of lOOmicrogramỉ of levonorgestrel in some 
preparations up to 250microgramỉ in others; a 
preparatíon containing 90 micrograms of levonorgesưel

ỉor continuous use vvithout a tablet-ỉree interval is also 
available)

• 50 to 125 micrograms oỉ lcvonorgestrel in triphasic 
preparatíons

Subcutaneous implants containíng levonorgestrel may be 
used for long-acdng progestogen-only contracepdon. 
Insertíon and removal must be catried oũt by personnel 
íully trained in the technique. One availablẽ product 
consists of 2 implants, each containing 75 mg of levonor- 
gestreL It should be inserted under the skin vrithin the first 7 
days of the menstrual cyde, and is eữective for up to 5 years. 
Another produa consisting of 6 implants, vvhich also 
provided up to 5 years of contraception, iỉ no longer widely 
maiketed. Each implant contaỉned 36 mg of levonorgesơel. 
Uterine, cervical, and vaginal devices containing levonor- 
gesơel have also been investígated. One intra-uterine 
device {Mirena, Bayer) axaỉlable for contraceptíon containỉ a 
total oi 52 mg of Ievonorgesơel, which is released at an 
initial rate oỉ about 20 micrograms per 24 hours; the device 
is ettectíve for 5 years. Another intra-utetine device (Skyla, 
Bayer) contains 13.5mg of levonorgestrel, and releases an 
average of about 6 micrograms daily to provide 
contraceptíon íor 3 years.

For emergency contraception (p. 2233.2), levonor- 
gestrel may be given alone in a single oral dose of 1.5 mg 
vvithin 72 hours of coitus (prelerably as soon as posáble). 
Altematìvely, a dose of 750micrograms is given within 72 
hours oí coitus (preíerably as soon as possible), and repeated 
alter 12 hours. Another regimen uses levonorgestrel 
500 micrograms plus ethinylesưadioi lOOmicrograms, 
given within 72 hours of coitus and repeated after 12 hours.

An intra-uterine device (Mirena, Bayer) is available for 
menorrhagia (below). It contains a total oỉ 52 rag of 
levonorgestrel which is released at an initial rate of 
20micrograms per 24 hours, and is eSecũve for 5 years. 
Another treatment should be considered ư bleeding does 
not improve within 3 to 6 months after insertion.

Both levonorgesơel and norgesưel are used as the 
progestogenic component of m enopausal HRT (see 
p. 2244.2). Typical regúnens are the equivalent of 75 to 
250miocograms of levonorgesưel orally for 10 to 12 days of 
a 28-day cyde. Levonorgestrel may also be given Via a 
combined tranỉdermal patch, releasing 10 microgramỉ per 
24 hours, which is appũed once vveeklỹ for 2 weẽks oí a 4* 
week cyde. Altemadvely, a patch releasing 7 or 15micr- 
ograms per 24 hours with an oestrogen is applied once 
weekly for contỉnuous HRT. The intra-uterine device 
Mirena. as described above, may be used for up to 4 years 
with oestrogen replacement therapy.

Admintstroíion. ÍMPLANĨS. Some references to the use of 
levonorgestrel by subcutaneous implant for hormonal 
contraceptíon.1'3

1. Coukeũ AJ, Baưour JA. Lcvonorgesơcl subdennal impUncs: a revlew oỉ 
contncq>tíve efficaqr and accepubiỉiiy. Drup 1998; 55:861-87.

2. Sỉ vin L Rỉsks and beneũts, advantages and dỉsadvancages of levonor- 
fesưd-reỉeasúig conưacepúve impỉancs. DntỆ Safety 2003; 2ỈỈ 303-35.

3. Power J. ti ai. sũbdennaỉ ưnplamãbie convaõpdvés versus other ỉorms 
of rrvcnỉbỉe conoaceptíves or other ímpỉams as eíĩecdve methodắ oí 
preventínị pregnancy. Availabỉe ỉn The Cochrane Daubase of 
Systemaòc Reviem; Issue 3. Chídiesten John VVUey; 2007 (accessed

. 27/06/08).

(N7RA-ƯTBBNE DEVICES. Some reíerences to the use of levo- 
norgesơel-releasing intra-uterine devices for 
contraceptìdn1'* and menopausal HRT.9,10

1. Backman l  r t  «/. Length oí use and sympunns assodated with 
prematnn nsnovaỉ oỉ the Ievonorgesveỉ ỉntnuierine synem: a nation- 
wỉde study of 17,360 usen. B rJ Obstet Gynotcoi 2000; 107: 335-9.

2. Prench á s , et ai. Levonorgcsưel • reĩeaiin g (20 mỉcrogram/day) 
inưauterine Systems (Mirena) compared with odier methods of 
Eeversỉble conoacepứves. Br J ỏbstet GynềỂtoỉ 2000; 107: 1218-25.

3. Bachman T. Beneát-risk assessment oi the levonorgestreỉ ỉntrauterỉne 
System ỉn coRtracepdon. Dru$ Safety 2004; 27:1183-1204.

4. Guilkbaud J. The ỉevonorgesuel intnuterine System: a dỉnkal 
perspecdve trom the UK. Ann N YAcaắ Sà 2003; 997: 185-93

5. Jensm JT. Ctmtraceptive and therapeutỉc eữects of the ỉevonorgestrd 
intrauteiỉne System: an overvỉew. Obttet Gymcol Surv 2005; 60: 604-12.

6. Peied Ỵ .ttaL  Levonorgestrel-rdeasing Intĩámerine System as an adịuoct 
to esuoten íor the õeatntent oi menopausal symptoras—a revỉew. 
ầUmpềuat 2007; 14: 550-4.

7. Pacuity of Sexuaỉ and ReỊnoducdve Healthcare Cllnlcal EHecdveness
UniL PSRH guỉdance (November 2007): ỉntrauterỉne OMttracepcỉon. 
Avaỉlabỉe at: http://www.ffprhc.org. u k/ađmỉn/uploads/
CEUGuÌấÌapceJntrauterineContracepdonNov07.pdf (accessed 18/07/08)

8. Kose s . etaL  Mỉrena (ỉevooorgestrd intnuterỉne System): a successful 
ỉX>vd drug deỉlvery optíon in contnception. Adv Drug Detìv R tv2009; 61: 
808-12.

9. Sỉtruk-Ware R. The levonorgestreỉ ỉntrauterỉne System ỉor use in pet)- 
andpoctmenopausaỉ women. Cữntraaytùm 2007; 75 (suppỉ): SỈ55-S160.

10. Chrisman c  Ểt al. The levonorgesưeỉ-releasỉng tmrauierine System: an 
opdated revteyr of the contracepdve and noncontnceptỉve uses. ơin  
ờbatt Gymeứ 2007; 50: 886-97.

Menorrhagía. Although oraỉ cydlcaì progcstogens have 
limitcd cfficacy ỉn the treatment of menoirhagia 
(p. 2300.3), a Ievonorgestrel-containing intra-uterine 
device appeais to be particulariy useỉuỉ in redudng men- 
struaỉ bỉôòd loss.1*5

1. Lethaby AE. et tứ. Progesterone or progesmgen-ieleasing inữauterine 
Systems Ịot heavy menstruaỉ bleedỉng. Avaỉỉable in The Cochnne 
Database oi Systematỉc Reviews; Issue 4. Chichesten Jobn WUey; 2005 
(accessed 06/09/13).

2. Kaunia AM. tt ol. Levonorgestrd- reỉeasing ỉnxrauterỉne System and 
.endometriaỉ abỉadoa ỉn heavy mensoruaỉ bleedỉng: a syaemadc revỉew 
and meta-anaỉysts. Obttet Gyneeoi 2009; 113:1104-16.

3. Kaunỉtz AM, Inld p. The ỉevonorgestreỉ-reỉeasỉng intrauterỉne System ỉn 
heavy menstrual bỉeedỉng: a beneữt-risk revỉew. Drugs 2012; 72: 193- 
215.

4. Jensen J, tí  oL Bleedỉng pattems wỉth the ỉevonorgestrel-reỉeasỉng 
ỉntrauteiỉne System when ỉũed ỉor heavy menstruaỉ bỉeẽdỉng ỉn wGmen 
without stxuõuraỉ pelvtc pathoỉogy: ậ pooỉed anaỉysỉs oỉ candữmỉxed 
controOed stodles. Cơỉtíracrptừm 2013; 87:107-12.

5. Gupta J, tt  al. BCUPSE Trỉal Ccdldxmcỉve Group, ỉevooorgestrd 
hunutedne System versus medỉcaỉ therapy íor menorrhagỉa. N Bngl J 
Med 2013; 368: 128-37.

Adverse Effects and Precautions
As for progestogens in general (see Progesterone, p. 2301.2 
and p. 2301.3). See also under Hormonal Contraceptìves, 
p. 2233.3 and p. 2240.3.

Inddence o f advene effeds. Aitcr the introductìon of 
levonorgestrel in.a subdetmal implant ỉormulation in Feb- 
niary 1991, the u s  FDA had received about 5800 reports 
of adverse eữects as of December 1993 (out of an esti- 
mated 891000 implants distributed).1 Serious advetse 
eữects assodated vvith the implant induded 24 cases of 
iníection related to inserúon 0( the iiĩiplant, 15 cases of 
stroke and 39 of benign inưacranìal hypenension, 3 cases 
of thrombocytopenic purpura and 6 oỉ thrombocytopenìa 
(1 latal). None of the reporting rates lor these disordeis 
exceeded the expeaed rate in this populanon. In a 5-year 
cohort study2 of more than 16000 vvomen who received 
either a levonorgesưel implant or an IUD (not progesto- 
gen-releasmg), or undenvent sterilisanon, there was no 
signiBcant risk of major morbidity assodated vvith the 
implant although there were moderately elevated risks oi 
gallbladder disease and raised blood pressure in cuirent 
users.

1. Wysowsỉd DK. Green L. Scríous adverse events in Norpỉant useis 
reponed to the Pood and Drug Admỉnistratỉon's MedWatch 
Spontaneous Reportỉng System. Obsttí Gynecoi 1995; 85: 538-42.

2. Meirik o , tt ai. SaCety and eỉDcacy oí ỉevonorgestrd nnpbnr, 
ỉntrauterlne device. and sierilizatíon. Obsttt Gyntal 2001; 97: 539-47.

Benígn introa xmial hypertension. ỉntracranial hyper- 
tensioa presenting as headaches, vomidng, and visual 
obscuration assodated with ũorid bilateral papilỉoedema 
developed in 2 patíents 4 to 5 months after subdermal 
implantation of levonorgestreL1 Despite a lurther 56 cases 
reported to varíous drug monitoring centres, and 70 cases 
known to the manulaaurers,3 it remained unclear 
vvhether the drug aaually caused intracranial hyper- 
tension, but removal of implantỉ vvas recommended in 
patients in whom intracranial pressure increased.

1. AỉderJB. đ a l. Levtmorgestrel impỉancs and ỉntracnníaỉ hypertenáon.// 
Engi J Hed 1995; 332: 1720-1.

2. Weber ME, a  ai. Levonorgestrei ímplants and intracraniaỉ hypertenáocL 
N EnỷU M td 1995; 332: 1721.

Breast ỉeedìng. Levonorgesưel was deteaed in breast 
milk and the drculation of breast-fed inỉants during the 
use of elther a levonorgestrel IUD, subcutaneouỉ implant, 
or progestogen-only oral contraceptive.1 A revievv2 of stu- 
dies oi a levonorgestrel implant used during lactatíon con- 
duded that it did not adversely affect the duiation of 
laaadon, iníant gromh or development. Purther studies 
of a levonorgestrel IUD3 and únplant4 also tound no 
adverse effea on lactation or inỉant growth. The implant 
ỉtudy4 did find an increased inddence of mild respứatory, 
skin, and eye diseases in iníants in the ẫrst year of liỉe, 
but the possibility of bias or chance could not be exdudcd. 
The American Academy of Pediatrics considers that levo- 
norgestrel is usually compatíble with breast ỉeeding.1 Pro- 
gestogen-only contraceptìves should not be started untíl 
several vveeks aỉter birth if the woman is breast feeding 
(see Breast Feeding under Hormonal Contraceptives, 
p. 2241.1).

In a pharmacokinetic study4 using a single oral dose of 
levonorgesơel 1.5 mg, the drug concentration peaked 
betvveen 2 and 4 hours in breast milk and then fell lapidty. 
The authon suggested that breaỉt-íeeding women who are 
given this dose of levonorgestrel for emergency 
contraceptíon should be advised to breast feed immediately 
beíòte the dose, then discard milk for at least 8 houis but not 
more than 24 hours.

1. SbjkuyZK.a^.Tranjfero{levonorg«ad(U(G)«liiiiiiisKie(tthrau|b
dUterau dru( ddivery Systems from the nutemal diculetion imo 6ie 
newfaoro intanCs drculuion Via breast milk. Coraraaptim 19*7; 39:477-
M.

2. Diaz s. Contnceptive impUnts and laaadon. Cữntrxrptùm 2002: *ỉ: TQ~
46. _

3. Shaamash AH. Ita l. A compaiadve nudy of the lcYQDorgettTel-reieasiPI 
intnntetine System Mlrena versus the copper T3SOA intrauteiỉne deỵto 
durtni lacudoo: breast-íeeding periormance. itdant grosrth and in ỉu t 
deTClapmenL Cmtraoptún 2003; 72: 346-SI

4. Sehlappansie V. rt đL Health and grosnh of in&nta breaatfcd by 
NotpUnt contracepdve implants uaeir. a six-year ÉoUow-up study. 
CMtrmtptìũn  2002; 66: 57-65.

ỉ .  American Academy ot Pediatrics. The tranater of drugs and other 
chemtcais into human tnillt. Ptdiaữia 2001; 108:776-89. [Retỉred May 
2010) Correction. itu .: 1029. Aỉso available ac http://«app°dc7
aappubllcadons.Org/cgi/contem/full/pediatrics%3bl08/3/776 (accessed
27/06/08)
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6. Giioer etúL  Lrvonorycstrel pbaimacoldnetics In p lu n u  and miOc ot 
lactadng women who ũke l.Smg txx ancrgenqr contncepdcm. Hum 
Xrpnẩ 2007: 22:1578-84.

Effecft OỈ1 (he biood. Studies1'3 of women who had been 
given diổerent levonorgestrel subcutaneous tmplants 
ĩoimd that over 5 years there were varỉous changes in 
blóod dottỉng íacton, Bbrinolytic activỉty, and pĩatelet 
humber and ăggregatìon, some of which persisted even 6 
months aỉter removal ot the implants. However, these 
haemostatic changes did not resuỉt in actívation of the 
coagnlatíon System or a State oỉ hypercoagulation.

1. Slngb X  d a i  Bvaluadon of hem onnic ỉunctỉon folk>wỉng Norplint 
ImpUnt removaL Ad» Cmtữũctpt 1993; 9:49-58.

. X Singh K  tt aL Endiudan at bemonadc funaion lollowing NoiỊ>Um-2 
todt temovil. Adv Cmtncq/l 1993; 9:241-50.

3. Koh s a .  tta L A  pnspeatve study on the eflecB ot retonnulated 2-rod 
NoipUnt impUrnt onhaanonada aỉter five yean o( UK. J Obíttt Cyruual 
Xa 1999; 23:177-83.

Effects on carbohydrate metabolùni. For a mentíon that 
levonorgestrel has been reported to be the most potent 
progestogen assotíated wỉth hypeiỉnsulinaenúa when used 
as a combined oral contraceptive, see p. 2236.3.

Giucocorticoid aAiscts. Keỉerence to the núnimal suppres- 
sive eSect oỉ subdennal levonorgestrel on adrenal func- 
tíon.1

ỉ. Toppozadi MX, ữ  ai. Eíĩecĩ oi NorpUnt ỉmpUnts <m ihe pkulury- 
adrensỉ axb hinctỉoa and reserve capadty. Conĩraaptioit 1997; 55:7-10.

Myasthenia grovis. Myasthenia gravis occurring after 
insertíon of a ĩevonorgestrel implant improveđ on rẽmoval 
oỉ the implant.1 "

1. Brittain ỉ . Lange LS. Myẳsihenỉa gnvis and levonorgesrrel ỉmplast 
Lanat 1995; 346« 1556.

Porphyria. The Drug Oatabase ỉor Acute Porphyria, com- 
pũed by the Norwegian Porphyria c en tre (NAPOS) and 
the Porphyria Centre Sweden, dassiSes levonorgestrel and 
oestrogen combinations as probably potphyrinogenic it 
should be prescribed only for compelling reasons and pre- 
cautions shouỉđ be consideieđ in all patíents.1

1. The Drag Database tor Acuie Poiphyiia. Aviilable ae http:/fimw. 
dnigs-poiphyiUang (accessed 04/10/11)

Pregnancy. Adveise eSects in iníants whose motheis had 
recoveđ óral contraceptives containing norgestrel duiing 
early pregnancy have induded tra cheo-oesophageal ẵstula 
in one ìníant1 and inoperable hepatoblastoma in another.2 
However, many epidemiological studies have ỉailed to 
show any assodation betvveen ỉetal malíormations and 
oral contrâceptives, even when used inadvertently during 
pregnancy, sẽe p. 2242.1.

1. Prost o . Tracheo-oesophageal Astuỉa assodated with hormonaỉ 
contnceptỉon đuiỈDg pretnascy. BMJ 1976; 2:978.

2. Otten J. Cf ai. HepaỉobỉaĂoma in an ỉnlam aíicr contraccpứvt Imake 
dniỉng pregnancy. N Engỉ J Meấ 1977; 297: 222.

Venous (hrotnboemboCsm. For m ention  that levonor- 
gesơel-containing combined oral contraceptives appeared 
to be assodated with a Iower inddence of venous throm- 
boembolism than desogestrel- or gestodene-containing 
preparatíons, see p. 2238.1. See aỉso ỉữects on the Blood, 
ãbove.

Ịntemctịons
As íorprogestogens in general (see Progesterone, p. 2302.2). 
See al50 under Honnonaỉ Contraceptives, p. 2242.3.

Pharmacokinetics
Levonorgestrel is rapidly and almost completely absorbed 
aỉter an oral dose, and undergoes little first-pass hepatic 
metabolism. Ít is highly bound to plasma proteins; 42 to 
68% to sex hormone binding gỉobũlin and 30 to 36% to 
albumin. The proportion bound to sex hormone binding 
globulin iỉ higher vdien it is given with an oestrogen. 
Levonorgestrel and norgestrel are metabolised in the liver to 
sulỉate and glucuronide conjugates. which are excreted in 
the urine and to a lesser extern in the íaeces. Levonorgestreỉ 
is distributed into breast milk.
Reíerences.
Ị. Poĩhcrby X. Levonorgestreỉ; dỉnỉcaỉ pharmacokmetỉcs. ơin Pharmatử’ 

kme1 1995; 2«ỉ 203-15.

Preparations
Propriatary PreporatioM (dctails are given in Volume B)
Singlo ingndỈHt PnparationSe Marplan; Microluc Mlrena; 
Norgestrẽl Contìnnò; Norgestrd M ax ôvulot Postinor-2; Pre- 
venton Secuiem; Segurite AuOroL: Levonelle; Microlut; 
Mỉcrovalt; Mirena; Norlevo; Postinor; AuítrÙE Mirena; Posti- 
noc Víkela; Bdg.: Microluc Mirena; Norĩevo; Postinon Braz.; 
Dĩa D; MinipO-2 Pose Mỉnipib Miiena; Neodia; Nonrdt; Pilem; 
Poslov; Postinar Uno; Postinor-2; Pozato; Previdez-2; Pnrvyol; 
Conòd?. Mirenat Norievo; Plan B; Chile: Mlcroval* Mlrena; 
Tace; Chùun An Tlng (5ẽíf); EscapeDe (S^ỂỈ)t; Hui Ung (S 
W); Miiena (JWíR); Postinor (ílttỉ?); Yu Tlng (Kíf); Cĩ.:

Escapelle; Mircna; PostSnoc Denm.: Mirena; NorLevo; Fitu: 
JadeBe; Microlutan; Mirena; Norlevo; Fr.: Micrơval; Mirena; 
Norievo; Ger.ỉ 28 mỉni; Dnofemt; Levogynont; Microlut; Mlre- 
na; PĨDaNa; unotemt; Gr.\ Mlrena; Notlevo; Postinor; Hong 
Xang: EscapdỊe; Miréna; píll 72; POsdnor-2; Bung.: Escapelle; 
Mlrẽna; Rigesólt; Indũr. Bcee; G-PiH; 1-PiB; MPUh Noỉeãr-72ỉ 
Norievo; oh God; KU 72; bidon.: Microlut; Mirena; Noipỉantt; 
Postinor-2; h ỉ.. hevonelle; Mỉcroval; Mirena; Norlevo; Israeh 
Aheiday; Mlcrolut; Mirena; Norlevo; Postinor; ĩtáL: Levonelle; 
Mirena; ÌỊoửevK lpn: Noilevo; Malaysủr. Escapeũe; Madonna; 
Me; Mlrena; Postìnor; Mac.: Altema; Cedora T; Dreams; Glani- 
que; Hỉspatrelt; Ladiades; Microluc Mirena; Post-Day; Posti- 
nor-2; Silogln; Neth.: JadelleT; Mirena; Norlevo; Postinor; Vike- 
la; Norw.: iadeQet; Mỉrena; Noiievo; Postinon NZ: JadeHe: 
LeyoneBe; Microlut; Mirena; Postínoc Phữipp.: Mỉrena; PoL: 
Escapelle; Mirená; Posdnor-Duòh PorL: ladelle; Levonellet; 
Miréna; Norỉevo; Postinor, Rus.: EscapeDe (Scxaọes); Miơolút 
(Maxpomor); Mirena (MHpeua); Postínor (nocnraop); S-A/r.: 
BscapeHe; Mỉcroval; Mirena; Norlevo: Singapore. Esdnor; MỈIC- 
na; Postỉnor; spahr. Jadellet; Mirena; t̂odevo; Postỉnon Swed.: 
JadeDet; Levonovat: Mirena; NoiLevo: Postinor; Swửz.: Mlre- 
na; NorLevo; Thai: Hyan; JadeQe; Madonna; Mirena; Noiplant; 
Postỉnon Turk.: Mirena: Norlevo; UK: Levonelle; Mirena; Nor- 
geston; Postinor-2; VposteŨK ukr.: EscapeDe (3cxanu); Mirena 
(MHpeBí); Posdnor (nocTBHop); USA: Mirena; My Way; Next 
Choice: Man B; Sicyla; Vcneỉ.: Jadelle; Microvab Mirena; Norle- 
vo; Postinor-2.

MuU-ingredienl Preportrtions. Arg.: Aỉroditạ; Anubis; April; 
Cidocur; Cuardct; Dos Dias N; Elekữa: Evelea; Femexin; 
Loette; Microỉem; Microgynon; Microvlar; Miranova; Neogy- 
non; Nordette; Norỉen; Norgestrel Cex: Norgestrel Minon Nor- 
gestrel Plus; Tridestan N; TrmordioL’ Triquilar; Ausưat.: Levlen 
HD; Loettc Logynon ED; Microgynon; Microlevlen ED; Mono- 
leme; Nordette; SequUar EDf: TrUeme; Triphasil; Triquilar: 
Austrùr. PemSeven Combi; Leonore; Loene; Madonella; Micro- 
gynon; Ovianette; Sequilart; Trigynon-h Trinordlol- Xyliette; 
Belg.: Cydocuc Eleonon Feminova Plus; Lovvette; Microgynon; 
Nora-30: Stediiil 30; Tỉigynon; Trinordiol; Braz.: Anỉertll; 
Cido; Cidofemmc Cldoptiĩnogyna; Concepnon Evanor; Ges- 
trelan; Level; Levordlol; Lindìsc Duo; Lovelle; Microvlar; Mira- 
nova; Neovlar; Noddin; Nordette; Normamot; Trínordiob Tri- 
quilan Canaií: Alesse; Aviane; CUmara Pro; Mln-Ovrab Ovral; 
Portia; Seasonale; Seasonique; Ttiquilar; Chữe. Aỉesset; Anovu- 
latorio Mkro-Dosis; Anulette; Pem 7 Combi; Faniưes; Innova 
Cd: Microgynon: Mũanova; Modutrolt: Nordene: Nordiol; Nor- 
vetab Progyluton; Trinordịol; Triquilar; Troỉit; ơtàut: Com- 
pound Norgestrd Duorina íft); Ttíquilar
rtíS S ); Yneketing (iftộríf); Ct: Gravistat; Klimonorm; 
Loene; Microgynon; Minỉsiston; Tri-Regol; Trinordiolt; Triqui- 
lan Dennt: Femicept; loette; Malonetta; Microgyn; Neogy- 
nont; Nuvelletr Rigevidon; Tercette; Triaíem; Triminetta; 
Trinordiolt; Triquilan Triregol; Fửí: Cydabilt; FemSeven 
Combi-h Laurette; Microgynon; Miranová; TdkvEar; Fr.: Ade- 
pal* Amarance; Daily; Evaneda; Lơvavulo; Ludeab Minidril; 
Parilia; Stediril; Trinordiol; Ger.: Asumate; Cydo-Progynova N; 
CydoOstrogynal: Evahina; Fem 7 Combi; Pem 7 Conti; Femi- 
goa; Femigyne; Femranette mikro-h Gravistac illinat; KHmo- 
nonn; LeioE Leona; Liana; Microgynon; Minisiston; Miranova; 
MonoStep; NovaStep; Osưonara; Triettet: Trigoa; Triquilar Tri- 
dston; Wellnara: Gr.i Cydacun Loette; Microgynon; Neogynon; 
Nordette; Nordiok Nuvelle: Ovrat Trinordiol; TriquQar; Hang ■ 
Kong: Eugynont; loette; Microgynon; Nordettẹ: Rigevidon; 
Tti-Regol; Hung.: Anteovint; FemSeven Combit; Klimonorm; 
Loettct; Ovidont; Rigevidon; Tri-Regol; Trinordiolt: Triquilart; 
ỉndia: Cboice; Combee; Dear-21; Divactm; Duoluton-L; Eigest; 
Loette; Ovilovv; Ovimed; Ovipatu-L; Ovrak Ttiquilar; Indotu: 
Cydo-Progynova; Miatxtìol; Microgynon; Pil Kduarga Beren- 
cana-h planak; Trinordiol+; Triquilar; Irt: FemSeven Conti; 
FemSeven Sequit; Leonore; Logynon; Microlite; Ovogrelt; 
Ovran; Ovranette: Prempak-C; Rigevidon; Trinordiol; Vonodiol; 
Israet Microgynon; Nordette; Progyluton; Seasonique; ItaL: 
Combiseven; Egogyn; Femity; Loeite; Microgynon; Miranova; 
Novogyru ỉpm  Ange; Malaysia-. Loette; Microgynon 30; Nord- 
ette: Oraỉcon; Progyluton; Rigevidon; Trigestret Trinordiol’ 
Mac.: Alesse; Esdegen: Femexin; ietinnov; Microgynon; Neogy- 
non; Nordee Nordiolt; Ovrak Progyluton; Trinordiol: Triquilar 
Mon.: FemseptCombi: Femseptevo: Leeloo: Neth.: Alesseh 
Cydocurt: Fem 7 Sequit: Logynon-t; Lơvette: Microgynon: 
Miranova; Oralcon; Stediiil; Trigynon; TrinordioL- Norw.:

■ Loettc Microgynon; Oralcon; NZ: Levlen ED: Loette; Microgy- 
noit; Monoteme; Nordette; Nuvelle; Roxanne; Triíeme; Tripha- 
sik Triquilar Phũipp.: AzuL' Blusb; charlbte; Femenal+; 
Femme: tadỹ; Logynon: Microgynonị; Nordette; Nordiol; Nor- 
ỉem; Rigevidon; Sale PHI; S ó t Trinordiol; Tmst Pill; PoL: Ante- 
ovint; Cydo-Progynova; Fem 7 Combú Gravistat-h Klimononn; 
Microgynơn; Minisistont; Rigevidon; Stediril; Tri-Regol* 
Tiinordiol; Ttiquilar; Trisiston; Port: Femsete Combi; Femsete 
Evo; Microginõn; Miracova; Nuvẽũe; Progyluton; Tetragynon* 
Trinordiol; Ttlquilarh Rus.: Anteovin (ABROBHH)t; Cydo- 
Progynova (IỈKKao-nporHHou); KUmononn .(KmM0H0pw); 
Microgynon (MHxponmoB); Minisiston (MMBH3HCTOH); Ovidon 
(Oaaaoa)t; Rigevidon (PHreaHScm); "Tri-Regol (Tpa-Peroa); Tri- 
quilar (TpHTBHmp); Trisiston (TpmHcioH); SA fr.: Biphasil; E- 
Gen-C Loettet; Lọgynon ED; Miranqvat; Nordette; Nordiok 
Ovrat Postovab Triphasil; singapore: loettet; Microgynon; 
Nordeneh Prempak-C-h Progyluton: Trinordiolt; Spaitr. Levo- 
bel; Loette; Microgynon; Neõgynona; Nuvellet; Ovopỉex; Pro- 
gyluton; Triagynon; Triddor; SwaL: Abelonelle; Neovletta; 
Piỉonelle; Trinordiol: Trionetta; Triregol; Swừz.: Cydacun Ely- 
fem; Levomin; Microgynon; Miranơva; Ologyn; Thai.: Anna;

Mlcrogestt: Mìcrogynoa’ Microlenyn; Nordette; Oralcon-F; R- 
Den; Rlgett; • Rigẽvidon; Trigestrel; Trlquilar; Turk.: Cydo- 
Progynova; Lo-Ovral; Mlcrogynon; Miranova; Preven; Ttĩqui- 
larh VK  Cydo-Progynova 1 mg; Cydo-Progynova 2mg; FÕn- 
Seven Contb PemSeven Sequi; Levest; Logynon; Microgynon 
30; NuveDet; Ovran 30; Ovranette; Prempak-C; Rigeỹidon; 
Triregol; ớkr.: Khmonorm (KiHMOHopM); Mỉcrogynon
(MuịoniaoH)t; Ovldon (Omnan)t; Rigevỉdon (PHTenmOH); Trỉ- 
Regoí (TpH-Peron); Triqùilar (TpHKBKnap); USA: Alesseh Alta- 
verá; Amethia; Aviane; Camrese; Chateái; ClimaraPro; CryseDe; 
Daysee; Enpresse; Falmina; Jolessa; Kurvelo; Lesdna; Levora; 
Lo/Ovrab LoSeasonlque; Lutera; Lybrek Marlissa; Myzilra; 
Nordene; Ovralt; Portia; Quartette; Quasense; Seasonale; Sea- 
sonique; Sronyx; TriphasAt; Trivora; Venez.: Alesse; Minigy- 
non; Neogynon; Nordette; Nordiol; Ovral; Progyluton; Rlgèvi- 
don; Tri-Regol; Trỉnordiol; Ttiqullar.
Pharmocopoáol Preporalions
BP 2014; Levonơrgestrel and Ethinylestradiol Tablets; Levonor- 
gestrel Tablets; Norgestrel Tablets;
USP 36: Levonorgesttel and Etbỉnyl Estradiol Tablets Noigestrel 
and Ethinyl Estràdiol Tablets; Norgestrel Tablets.

Norgestiìenone ỊriNNi
Norgestnenòha;: I^orgestrỉềnõrieí^ÕTgè^ềirràhùmVíi
recTpnéHOH. - . • ............' 1
17p4tyđroxỵ-1 ̂ nor-l 7a-pregnàh4.9;l 1 -nĩerv20-yn-3^nế..-:.:
CjoH^2=2k4 -
CÃS —  848-21-5. ' ' • ■ :
ATT — G03AC07 :  ... ■ .. _ -- . '  ’...../
ATC ưet—  Q60ẸAC07. - - -  ‘‘
UNII — 89386PYU90

P tyỉile
Norgestrienone is a progestogen (see Progesterone, 
p. 2300.2) structurally rẽlatẽd to norethisteroneT It is used 
as a progestogen-ơnly oral contraceptive (see p. 2231.3) in a 
dose oi 350 micrograms daỉly. Norgestrienone has also been 
used vvith an oestrogen in combined oral contracepdves.

Preparatíons
Proprietaiy Preparolioni (details are given in Volume B) 
Single-tngredienl Prepaniiians. Fr.: Ogylinet-

N o r m e t h a n d r o n e  ®

MẹtHyleãrenolone;.. MethyI^enồlonùm;tHl7ii4/lethỳlrl&í; 
họrtẹfestẹrọỊ^:''M ethy(noites»ầẹrQ ^fMẽ^õsậBn9rón;,' 
Met^estrenoÌonÌỊNonTiethandróloneíNSG^lÕOB^hÍồpMe-' 
TaHflp0H.. ■ [ * “
Ị/p-Hydroxy-^a-methyiestr-^-en-^nẹ.,  ̂ - ,< 
C)9HjgQj=288.4-. '7  í  '
CAS — 514-61-4. - " ■ -
A7C,—  G03DC31. ' “ ■ ~ ‘ ‘ ’
ATC Vet —  QG03DC31 í
UNII —  743F1Z557A

P rcM s

Normetbandrone is a progestogen that also has androgenic 
and anabolìc properties. It has been given orally with an 
oestrogen for thẽ treattnenr of amenorrhoea and meno- 
pausal disorders.

Pr^oaralions
Proprietary Preporalions (detailỉ are given in Volume B)
Muiti-tngredient Preporơlions. ỉndon.: Mediolt: Renodiol;
Venez.: Ginecosid.

Ormeloxiíene ỊriNNì ®
Centchrọman; Ortnéloxiíène; Orróloxifeno;Ormè)ọxĩịH3ụnrị;ị 
OpMenoKcmịieH - . -  -
transM-{2-[4-(3,̂ Djhydrò-7-iTiethoxýrẴ2-dimethylr3-pheẹ: 
nyl-2W-1 -bẽnzopyran-4-yl)phenoxy]ethyữpytroBc|ine.’a-■.
C30H3SNO3M 57Ì  .
CAS —  31477-60-8.
ẠTC.—_G03XC04 , t ỉ -  - "
AĨCVeị— QG03XCD4 . Ị ,  i
UNU — 44AXYSVE90 ' i  > ~

Profìle _
Onneloxỉỉene is a selective oestrogen receptor mođuỉatoĩ 
with anti-oesơogenic actíons and weak oestrogenic actỉvity. 
It is used as an oral contraceptive (p. 2232.3), at a starting 
dose oỉ 30 mg tvvice eath week for 12 weeks. and ỉonowed 
by 30 mg once weekly thereaỉter. In the management oí 
dysỉunctional uterine bleeding (see Menorrhagia, 
p. 2300.3), 60mg is given twice each week for 12 vveeks,Cydo-Progynova; Dior; Jeny-FMP; Klimononnt; Manodiol*

The Symbol t  denotes a preparatìon no longer actively marketed The Symbol ®  denotes a substance whose use may be restriaed in certain sports (see p. vtiì)
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then once vireekly for up to 12 vveeks. Ormeloxiỉene has 
been investigated in the management of benign breast 
diseases such as mastalgia. The Msomer. levonneloxiíene, 
which has oestrogenic díects, has been investigated in the 
management of postmenopausal osteoporosis, but develop- 
ment appears to have been discontinued because of adveise 
eííects.
Reíerences.

1. Kamboi VP, et ai. Ncw Products; centchroman. Drugs Today 1992; 28: 
227-32.

2. GupuRC,44LCentdưoman:anewnon-sieroidaỉofaỉcQMxaceptíyeỉii 
hunun mỉlk. ContnceptìơH 1995; 52:301-5.

3. LaU .etai. Phannacokỉnetícs of centchroman ín heaỉthy femaỉe subịects 
after oral admìnistratton. CmnaaịHion  1995; 52:297-300.

4. Laỉ J, cf ai. Opnrolzaàon oí comraceptive dosage regimen of 
centchroman. Conưaapùon 2001; 63:47-51.

5. Aỉexandersen p, ứ  ai. Efficacy ol ỉevormeỉoxưene ÍQ the preventíon oi 
,  postmenopausal bone loss and on the Upid proãỉe compared to km dose

honnone repỉacement therapy. J  ơ in  EndoainoiMetab 2001; 86:755-60.
6. Skrumsager BK. đ  ai. Levormeỉoxỉỉene: saíety, pharmacodynamỉcs and 

pharmacokinetỉcỉ ỉn healthy postmenopausaỉ mxnen foũowing' sỉngle 
and tnultỉple doseỉ of a new sdective oestrogen receptor moduUĨor. Br J 
Qùt Pharmacot 2002: 53: 284-95.

7. Ravn p. a  aL What can be ỉeamed ừom the levonneỉoxiíene experiencc? 
Acta Obtíet Gyrucoỉ Scand 2006; 85: 135-42.

8. Dhar A. Srivastava À. Role o( centchroman in regression o( mastalgỉa 
and Rbroadenotna. Woriđ J Surg 2007; 31: 1178-84.

9. Kriplani A. a  ai. Efflcacy and saỉery oí onneloxiíene ìn manageraent oí 
menorrhagỉa: a pitoc study. J Obíití Gynaaol Ra 2009; 35: 746-52.

Preparatìons
Propríetory Praparations (details are given in Volume B) 
Single-ingredSent Preparations. In d itr . Centront-

O s p e m i f e n e  IBAN, USAN. IÌNNI ®  
rc-1271; FC-1271a; Ospémifène; Ospemiíeno; Ospemife- 
num; OcneMnộeH.
2-fp-[(Z)-4-Chloro-1,2-diphenyM-butenyl]phenoxy}ethanol.
C2,H b C102=378.9
C45 —  ì28607-22-7.
UNII —  B0P231IL8K.

NOTE. The name Ophena has been used as a trade mark for 
ospemiíene.

Uses and Administration
Ospemiíene is a selective oestrogen receptor modulator that 
appears to have oestrogen agonist or antagonist eítects 
depending on tũsue type. It is used in the treatment oí 
dyspareunia, a symptom of vulvar and vaginat atrophy, due 
to menopause. The usual oral dose is 60 mg daily with tood. 
It is aỉso under investigation in the management of 
postmenopausal osteoporosis.
Reíerences.

1. Gennarí L a  ai. Ospemiíene use ỉn postmenopausaỉ women. Expert opin 
ínvest Drugs 2009; 18: 839-49.

2. McCaỉl JL DeGregorỉo MW. Pharmacoỉogic evaỉuation oỉ ospemỉỉene. 
Expert Opứi Dntg Mtiab Taxicoỉ 2010; 6ỉ 773-9.

Adverse Effects
The most conunon adverse e£fects of ospemiíene are hot 
ílushes, musde spasm. hyperhidrosis, and vaginal dis- 
charge. Arterial and venous thromboembolic events, 
indudỉng thromboembolic sưoke and deep-vein thrombo- 
sis, and haemorrhagic stroke have also been reported.

P r e c a u tio n s

Ospemilene should be avoided in vvomen vvith active 
venous or arterial thromboembolism. or a history of 
thromboembolic disorders. It should be stopped at least 4 to 
6 vveeks beíore surgery that is assodated with increased risk 
of thromboembolism. Ospemiíene should be used vvith 
caution in vvomen with risk lactors for venous thromboem- 
bolism or for stroke. Ospemiíene should not be used in 
patìents with knovvn or suspected oesưogen-dependent 
malignancy or undiagnosed uterine bleeding. It has not 
been studied in patients vvith severe hepatic ừnpairment.

Ospemiỉene had adverse eữects in anim al teratogenidty 
studỉes and should not be used in vvomen who are or may 
become pregnant.

Interactions
Ospemiíene is mainly metabolised by the cytochrome P4S0 
isoenzymes CYP3A4 and CYP2C9; CYP2C19 and other 
pathways may also contribute. Interactỉons may occur with 
other drugs that inhlbit or induce these enzymes. Plasma 
concentrations of ospemiỉene were reduced by the hepatic 
enzyme inducer riíampión; increased plasma concentra- 
tions occurred with the enzyme inhibitor ũuconazole.

Pharmacokinetícs
Folỉowing oral dosing the peak median serum concentration 
of ospemiíene is reached at about 2 hours. Steady-state 
concentrations are reached after about 9 days. Ospenúíene

is highly bound to serum proteins (more than 99%). It 
undergoes metabolism mainly by the cytochrome P450 
isoenzymes CYP3A4, CYP2C9, and CYP2C19 and has an 
apparent terminal halỉ-liíe of about 26 houis. About 75% of 
a dose of ospemUene is excreted in the ỉaeces and 7% in the 
urine. Less than 0.2% is excreted unchanged in the urine.

Preparations
Propriotary PrsỊXVQâons (detaiỉs are given ỉn Volume B) 
Stngb-myrednnt PrtputdKNtt. USA: Osphena.

Ovory Extracts
Extractos de ovario; Ovarian Extracts.

Pro/ì/ẹ
Ovary extracts of animal origin (usually pordne or bovine) 
have been used for a variety oí dỉsorders induding 
gynaecological and menopausal disorders. They have often 
been used in preparations containing other mammaiian 
tissue extraas or herbal medidnes.

Preparatíons
Proprietory Prapartrtions (detailỉ are given in Volume B)
Hcmoeopolhic Prgporolionì. Fr.: Amphosca Ovarine; Ger.: Glan- 
duIae-F-Gastreu R20; Neydin-F+; NeyGeront Vitalkapsein A; 
Neth.: Chavita 1; Emvita 2; Bmvita 3; Em vi ta 4.

O x a n d r o l o n e  ỊBAN, USAN. riNNi ®
NSC-67068; Oxandrolona; Oxahdrolonum; SC-11585; ŨKC3H- 
aponoH.
17P-Hydroxy-17a-methyl-2-oxa-5a-androstan-3-one.
C]gHịqOị—306.4 ■
CẤS-53-39-4.
ATC —  A14M0ỊL 
ATC Ver— QA14AA08.
UNII —  7H6TM3CT4L

Pharmacopoeias. In us.
USP 36: (Oxandrolone). A white odourless crystalline 
povvder. Soluble 1 in 5200 of vvater, 1 in 57 oí alcohoL 1 in 
69 o i acetone, ỉ in less than 5 oỉ chlorolorm. and 1 in 860 of 
ether. Protea from lighL

Uses and Administation
Oxandrolone has anabolic and androgenic properties (see 
Testosterone, p. 2305.2) and is given as adjunctive therapy 
to promote weight gain in oral doses of 2.5 to 20 mg daily in 
2 to 4 divided doses. Treatment is usually given as a course 
of 2 to 4 weeks, which may be repeated intennittently as 
required. Elderly patients may be more susceptible to the 
adverse eííects õf oxandrolone, and a dose of up to 5 mg 
tvvice daily ís recommended. See below for doses of 
oxandrolone used in children.

Adm/nútrarion in chikỉren. Oxandrolone has been given 
to chiỉdren as adjunctive therapy to promote vveight ga in 
in oral doses of up to 100 micrograms/kg daily in 2 to 4 
divìded doses. Treatment iỉ usuaUy given as a course oí 2 
to 4 vveeks, vvhich may be repcated interminently as 
required.

For the promotion of grovvth in boys with constitutìonal 
delay of grovvth and puberty. and in gừls with Tumer's 
syndrome, u$ual oral daily doses of 100 miaogramỉ/kg have 
been used. Treatment may be given for up to a year, but 
bone age must be assessed during therapy to avoid the risk 
of premature epiphyseal dosure (see also Grovvth 
Retardation. below).

Bums. For reíerenceỉ to the use oỉ oxandiolone in buro 
injuries see Cachexia, below.

Cachexia. Oxandrolone has be en used for its protein ana- 
bolic eữect in conditions assoóated vvith cachexia 
(p. 2289.3) or vvasting,1 induding alcoholic hepadtis, bum 
injury,11 HIV-infection, and muscular dysttophy
(p. 1608.1).

1. Oư R. Sỉngh MF. The ãaãbolic ầndrogenic steroid OMndrotoBe ỉn the 
treatmeoc of vmtỉng and caubolỉc dbordoK revtew oế efficacy and 
saícty. Drugí 2004; 64:725-50.

2. MỈIler JT, Btaiche CP. Oxaodrolone ỉn pedỉaaỉc panenư with severe 
thermiỉ bum ỉnjury. A m  Phđrmaeothtr 2008; 42:1310-15.

3. Miller JT, Buỉche Ip. Oxandrolone treaonent ỉn adults with seveie 
thermaỉ injury. Pharmaeotherầpy 2009; 29:213-26.

Growth retardation. A benehdal eữect of oxandrolone on 
grovvth rate in boỵỉ with constitutional delay of grovvth 
and puberty (p. 2252.1) has been shown in various stu- 
dies,1-4 two of which15 were placebo-controlled. Doses 
used have induded 1.25 or 2.5 mg daily1'3 and 50 or 
lOOmicrograms/kg daily,4̂  generally for 3 to 12 months. 
Although a slight advance in bone age has been noted,1-4-5

final predicted height5 and actual adult height3 was not 
compromised by oxandrolone therapy. Oxandrolone did 
not affect the rate of pubertal progression and as the aim 
oỉ such therapy Ỉỉ mainly to relieve psychosodal dUhcul- 
tíes assodated with shott stature and sexual immaturity it 
is not dear that it achieves this.5

Oxandiolone is also used íor the promotion oỉ grovvth in 
girls with Tume^s syndrome (p. 2254.3), usualỉy added to 
grovvth hormone thẽrapy.7"10

1. Stanhope R, Brook CGD. Oxandrolone in k)w dose ỉor constỉtuỉỉonaỉ 
deUy oí growth and puberty in boys. Anh Dò Oòỉd 1985; 60: 379-81

2. Stanhope R. a  a i Doubỉe bỉỉnd placebo amtxoQed txiaỉ of ỉow dose 
oxandrolone ỉn the treatment oỉ boys with consdmtionaỉ deỉay 01 
gromh and puberty. Arck Dù ơứìắ 1988; 63:501-5.

3. Tse W-Y, et ai. Long-term outcome of oxandrohne treatmenr ỉn boys 
wỉth amsúnitỉonaỉ deỉay oi growth and puberty. J Ptdiđtr 1990; 117: 
588-9L

4. Papadỉmỉtrỉou K  ữ  aỉ. ‘nreatment of constítutlonaỉ growth dday ỉa 
prẽpuberul boys wỉth a prolonged course of low dose oxanđroỈOTe. Anh 
Dù ơàld  1991; 66: 841-3.

5. Wĩỉson DM. a  ai. Oxandroỉone therapy in CNằSdtutỉonaỉỉy ddaýed 
fĩowth and puberty. Pedừưria 1995; 96: 1095-1100.

6. Lampit M. Rochberg z  Androgen therapy in consdtutíonaỉ deỉay oỉ 
gromh. Hom Ra 2003: 59: 270-5.

7. Niỉsson KO, <f a i ỉmproved Rnal heỉght ỉn gỉrỉs with Tumei^s syndrome 
created m th gromh hormone and oxandrolone. J ơ in Endoơinol Metab 
1996:81:635-40.

8. Ranke MB. et tú. KIGS íniemationai Board. Predỉctíon oỉ long-tenn 
response to recombỉnant human growth hormone ỉn Turaer syndrome: 
deveỉopment and vaỉỉdatỉon oỉ mathematícai models. J ơm  Endoaimi 
Maab 2000; 85: 4212-18.

9. Stahnke N, fí ai. Pavorabie finai heighỉ ouccocne ỉn gỉrỉs whh t/Uridi- 
Tumersyndrome treated with ỉow-dose gromh honnone togeiher vvíth 
oxandroỉone despite starting treatmeni aher 10 years of age. J M iatr 
Endoơmoi Mttab 2002; 15: 129-38.

10. Menke LA. ti ai. EÍBcacy and saíety of oxandrolone ỉn growth honnone* 
treated gỉiỉs wỉth Tumer syndrome. J Cỉin Eỉtẵoaiml Meíab 2010; 95: 
1151-60.

Adverse Effeớs and Precautions
As ỉor androgens and anabolic steroids in generaỉ (see 
Testosterone, p. 2307.3). As with other 17a-alkyỉated 
compounds, oxandrolone may cause hepatotoádty, and 
liver hinction should be monitored. It should be avoided ư 
hepatic impairment is severe.

Interactions
As ỉor andiogens and anabolic ỉteroids in general (see 
Testosterone, p. 2308.3).

Pharmacokinetics
Oxandrolone iỉ rapidly absorbed from the gastrointestinal 
tract. and extensiveỉy bound to plasma proteins. It is 
excreted mainly in the urine as unchanged oxandrolone 
and some metabolites, with an elimination halí-life of about 
9 to 10 hours. A small amount is excreted in the faeces.

Preparatìons
Proprietary Preporolions (details are gíven in Volume B)
SinqU ĩngredienl Preparations. Austral.: Oxandrint; Mex.: Xten- 
drol; USA: Oxandrin.
PhariiMKopoaial Preparations
USP 36: óxandrolone Tabiets.

O x y m e t h o lo n e  IBAN. USAN. riNNi ®
Q-406; HMD: Oksimetolon,- Oksimetolonì; OxlmetoĩọnL 
Oximetoíona; Oxymétholone; Oxymeứiolonum; OKCHMeTO- 
noH. ' ;3
17ị3-Hydroxy-2-hydroxynnethylene-l 7a-methyl-5a-andro- 
stan-3-one . ?
C21H3jOj=3325 - ■ ■■
CAS^ 434-07-1. ' - - -
ATC —  AỈ4AA05.
ATC Vet — QAÌ4AA05.
UNII — U6Ĩ0ỊCA8K.

Pharmacopoeias. In Br., Jpn, and us.
BP 2014: (Oxymetholone). A white to creamy-vvhite, 
odourỉess or ãlmost odourless, cryĩtalline powder. It 
exhibits polymorphism. Practically insoluble in waten 
soluble in alcohol; freely soluble in chlotoíorm; sKghtly 
soluble in ether. Protect from lighL Avoid contact with 
lerrous metaỉs.
USP 36: (Oxymetholone). A vvhite to c r e a m y - w h i t t ,  

odourless crystaUine powder. Practícally insoluble in waten 
soluble 1 in 40 of alcohol. 1 in 5 of chlorolonn. 1 in 82 oí 
ether, and 1 in 14 oi dioxan.

Uses and Administration
Oxymetholone has anabolic and androgenic propertìes (see 
Testosterone, p. 2305.2). It has been used mainly in the 
treatment of anaemias such as aplastíc anaemia at a usual 
oral dose of 1 to 5 mg/kg daily. Treatment for 3 to 6 montbs 
has been suggested, with the drug either vvithdravvn

All cross-references reíer to entries in Volume A
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graduaUy on remission or reduced to an approprlate 
maintenance dose.
Rcvievvs.

1. Pivlatos AM, tí  đL Revỉew oí oxymetholone: a 17 á '*Ikyiíted anabolic- 
-aodrogenỉc steroiđ. CBn Ther 2001; 23 :789-80Ỉ.

Aplastk anaemia. There háve be en mỉxed results1'1 vvith 
oxymethoỊone in the treatment oỉ aplasdc anaemia 
(p. 1121.3); generaHy, the response and survival'rates 
have been disăppointíng. Althoũgh it was used extensively 
ỉn the past, oxỳmethoióne iỉ now generally reseiyed for 
padents who have íailed, or cannot toléiate, immunosup- 
pressant therapy.

1. Devis s, Rubin AD. T raonent ind  prognosỉs in aplasdc inaeinia. Lanat 
1972; I: 871-3.

2. Mlr MA. Dehunore rw. OxymetholoDC In aplm tc etuuanli. hulỊradU td 
2 1974; 50t 166-71.

3. Camitta BM. ttaL  A prospecđve study o í androgens and bone m amnr 
trvupUmatloa lor trặtm en t oí sevére aphsdc ũtentU. Bbod 1979; 93; 
504-14.

4. Mlr MA. Geary CG. Apỉastỉc inaemia; an analyds oi 174 patienu. 
PostgrđẨỈ AUd J 1980: 56: 322-9.

5. VVebb DKH. a  aL Acquind aplasdc anabnia: stiu a scrlous dlseasc. Arek 
Dừ OtíU 1991; 44: 854-61.

Adverse Eữects and Precautions
As for androgens and anabolỉc steroids in general (see 
Testosterone, p. 2307.3).

Liver dỉstũibances and jaundỉce are common with 
nonnal doses and hẹpatỉc neoplasms bave also be en 
reported (see below). iiver hinctĩon should be monỉtored 
dũring therãpy. As wỉth other 17a-alkylated compounds, 
oxymẽtholone shouỉd probably be avoided in padents with 
liver impairment, and céitainly u this is severe.

Effeds on carbohydrate metabolisin. Pronounced hyper- 
glucagonaemỉa developed in 6 padents receiving oxy- 
metholone.1

1. vvmums G. á  aL Severe byperglucagonaemú dtuing trcatmem with 
oiymnbolone. BMJ198«; 292:1637-8.

Effeds on the Bver. Peliosis hepatis1-4 and various liver 
tumơurs4"* has been assodated with oxymetholone use. A 
review’ of reports of liver tumours assodated with ana- 
bolic androgens ỉound that oxymetholone was the andro- 
gen most often únplicated, and Chat the majority oí 
tumouis were hepatõcellular cardnomas.

1. Baghed SA. Boyer 1L. Pellosii bepatis assodated with audrogeaic- 
anaboQc steraỉd therapy: * severe ừxm  o i hcpatỉc tajury. Amt ỉntern Med 
1974: 81:610-1«.

2. McDonald EC Spdcher CB. PeUosỉs hepatis assodated Mitb 
admỉntoĩiitoẩi oỉ oarýmetholone. JAMA 1978; 240: 243-4.

3. Hỉrose a , e ta l Patal splenicrupiure ỉn anabolic sierokMnduced peỉỉosts 
in a pattem whh myelodysplastic syndrome. Br J Hatmttíoỉ 1991: 78: 
120-9.

4. Lỉnarcs M ,ữđtL HepuoceUular cxrdnoma and squimous ceD ardnom a 
ỉn a patem wiỉb PancoaTs anemỉa. Arat Hanaíoỉ 1991; 63:54-5.

5. Lesna M, tíaL  Lỉver noduỉes and androịem. Lantet 1976: ỉ: 1124.
6. Mokrobỉsky sz  đ  aL Puỉmỉnant hepátk neoplasu aíier androgen 

th en p y .*  BngtJM al 1977; 296:1411-12.
7. Kosaka A. a  đL HepstoceQuỉar cartínoma assotìated wỉtfa anaboHc 

neroid iberapy: report of a case and revicw of the Japanese Dteranire. J 
Gúữnertími 1996; 31:450-4.

s. Nakao K  a  aL Muỉtỉple bepatỉc adenomas caused by long-tenn 
adminỉstntỉoa oí androgenỉc steroids apUstỉc anemỉa in assodabon 
with adenomatmis poỉyposỉs. J Gđstroenten i 2000; 35: 557-62.

9. Vdazquez L Aher B?. Androgens and Uver tumois: Panconi*s anemỉa 
and nõn-Fanconỉ‘s condỉtỉont. Am J Hanatoỉ 2004; 77:257-67.

9 fe d s  on the nervous System. Toxic coníusional State 
and choreUorm movements developed in an elderiy man 
given oxymetholone 200 to 300 mg daily.1

. 1. TUzey A. đ a i.Tozkconỉusíonaỉ State and choreiíorTD movemeniỉ aher 
treatment with anabolic sterữỉds. BMJ 1961; 283: 349-50.

Preparations
Propõạlory Preparatiam (deuils are givcn in Volume B)

Sngle iny ncBent Prepơmlions. Braz.: Hemogenin; Indùr.
Adroyd; Malaỵàa: Oxylone singapore: Oxylone; Thai.: Andro- 
lic  Turk.: Anapolon; USA: Anadrol.
Pliunnocopoaol PiBpui ulĩom
BP 2014: Oxymethólone Tablets;
ŨSP 36: Oxyínetholone Tablets.

P o iy e s t r a d io i P h o s p h a t e  IBAN, riNN)

lăesịặPbỉestradiol and phbsphoric-
â lff lĂ ^ ếfa h tx > fa b ò u t 2 6 0 0 0 .

trlí" Ílĩí-lv s

Uses and Administratìon
Polyestradỉol phosphate ìs a polymer oỉ estradiol (see 
p. 2271.1) that has a prolonged duratìon of acdon, and is 
used ỉn the treatment of metastadc prostatíc cardnoma 
(p. 712.3). It has be en given by đeep intramuscular injecdon 
in  initíal doses oi so to 160 mg eveiy 4 vveeks ỉor 2 to 3 
months, reducéd to 40 to 80 mg evcry 4 weeks for 
maỉntenance. Egher initíal doses oỉ up to 320pg and 
Ịpaintenance doses oí up to 240mg have also been used.

AcỊverse Ẹffedsjand Precautịons
As for oesttogens in general (see Estradiol. p. 2273J ) .  Pain 
may occur at the site oỉ úỹectìon, and mepivacaine Is 
incĩuded in some preparadons to mỉnỉmise thiỉ.

Porphyria. The Dnig Database íor Acụte Potphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Poiphytia Centre Sweden. dasãSes polyestradiol phos- 
phate as próbably not porphyrinogenÌQ Ít may be used as 
ă dmg oỉ fiist chõice' and no precaũtíons aie nẽeded.1

1. The Dnif D aubue ỉor Acuic Poipbyila. Available ac hnp://www. 
dnjgs-piKphyiia.org (accessed 04/10/11)

Pharmacokinetícs
Aỉter intramuscular injection polyestradiol phosphate is 
released sIowly into the bloodstream where it is slotvly 
metabolised to estradỉol.

Preparotions
Proprietary Preparations (details are gtven in Volume B)

Singfe-ingrodjent Preparotìons. Austria: Estradurin; Bdg.: Estra- 
durinet; Denm.: Estradurin; Fin.: Estraduiin; Norw.:
Estradurint: Rus.: Estradurin pcipaaypHR); SwaL: Eỉtradurin; 
Sm tt.: Estradtụin; Ukr.: Eỉtrađurin (3cipaaypBH)f.

P ra s t e r o n e  iriNNỊ iS>
Đehyđfoạndrbsteroneybehýdraépiãndròstẽroa'l̂ h’ydroê  
^'àndróííẹrohé;'• Đèhýdroeplahcfrđstéróni; Đéhydróeplận- 
•dra^rbrĩum; DehỳdroisòándrbstèrQne; DHEÁ;' 6L^70T;' 
Ỷrãsterõnầ; Prastérõné; Prastèronum; npãcrepÒR'- - . '  
Bị̂ ẾSdircoyandiost-S-en-ư-one.: ' ■-'■■■
C19HaAi=2884 
c v  —  53^3-a .
xịc±M 4Afi07. ''
MCÌỵk^QA14M07. - 
ỤNlÌ— 459AG3SriB. .

NOTE. The names Anastar, Aslera. Hdelin T, and Prestara 
have been used as trade marks for prasterone. The name 
Anastar has also been used for a proprietary preparation oỉ 
anastroxole (p. 742.1). The name Aslera has ãlso been used 
!or proprietary preparadons of serrapeptase (p. 2613.3). 
Pharmacopoeias. In F r.

P ra s te r o n e  E n a n ta te  ỊriNNMỊ ®
tóhydroạiiandrosterone Enanthate; EDHEẠ; Enantato de 
prasterọnà;, Prasterona, ẹnantato de; Prastérohẹ, . Ehantáte 
de; Prastèrone Enanthate; Prasteroni Enantas; ìlpacrepoHa 
3HaHTarr. . . : ...
3P-Hydroxyandrost-5-en-17-one heptanoate..
2̂6̂ 4003=400.6 .

CAS — 23983-43-9.
AĨC — A14M07 ■■■■■'■
ATC Vet— QA14AA07:
UNB —  2W8HS6Ĩ5L .----7- -J.i

P ra s te r o n e  S o d iu m  S u lfa te  (riNNAAi ®
"^h^rc^Ìạn^roneroheSulỊựiaté Sodiurh;..DHÁ-S (praster̂  
’one''?ụfetẽh PHẸÂS (prậŝ rone ŝulfate); PBrOOị- Prastẹrọnâ ; 
ailfạffi'sổđcõ de; Prasterorie Sõdium SÚIphãté Prastéróne," 
. SuHateSpdiqúede; Prạsterọnì >latrìi Su(fas; Sulfatõ sódicode 
nprasterona; npaerepoHáHaTpMA CynbệạT ,̂.'- > 
:3P-l̂ droxyandrost-£en'17-one hydrogensutplìateV.sod-, 
lim  - ■ >, .. ' - • . A
^ ^ 055=3905- - .-

6S1-43-9 {prasterone ỉulfate)‘ 1099-87z2 (prasterone 
sódiuờijulfate). - " ■
5)7X1 —  AỈ4AA07 1 •
ẦĩCVet — QAĨ4AA07 ' rv  1
:ữN/ĩ—  ẸÌŨỊ84873Ị. ,  ■
NƠTE The names Aylistotmer, Levospa, and Mylis have been 
used as ơade markỉ ỉor prasterone soditun suĩíate. 
Pharmocopoeias. Oàn. indudes the dihydrate.

ProẼlẹ ..
Prasteione is a. natuiaũy occuning adrenal androgén that is 
a precursor oỉ androgens and oestrogens. Piasterone 
enãntate, ỉn a dose of 200 mg every 4 weeks. is given by 
ỉntramuscular depot injection with estradiol valerate as 
menopausal HRT (p. 2244J). The sodiũm suĩíate has been 
given for ceivical ripening. Prasterone is also being 
investigated in adrenal insuffidency and in SLE, and the 
sodium sulíate has been investigated for the treátment of 
bums and acute asthma.
General reyiews.

1. Kroboth ĨD .etứL  DHEA and DHEA-S: a review. 1 ctm Phm naal 1999; 
39: 327-48.

2. Tepping J. DHEA: đebyđrocpiandrosterone. Am 1 Hiatúỉ-Sytt rharm  
2000: J7:204*-3«.

3. Cameron DR. Biaonsttin GD. The use ot dehydnepiandnstenne 
therapy in dinical pnaice. Trtat Enắùcrincl 2005- -é 95-114.

HIV míechon and AIĐS. Plasma concennations oí endo- 
genous prạsterone are leported to be abnõrmaDy low ĩn 
patìents with AIDS, and it has been suggested that use of 
prasterone might be of beneãt; hovvever, large conttolled 
studies are la dâng.1 Small controlled studl« have con- 
Armed that oral use increases drculatlng concentradons oi 
prasterone and its sulỉated íorm, and bave reported 
improvements in quallty oỉ liỉe measnres2 and redúctionỉ 
in symptoms of mild depression,5 but no benehtíaỉ 
antìviral or inummomodulatoiy effects.4 Also, there were 
no slgnlScant changes in measures o i  serum lipids, bvnilln, 
grovvth hormone, or the overall ỉunctíon oỉ the gonadal or 
hypothalamic-pitultaiy-adrenal axes.5

1. Cenrardli MA. «  al. The role of dehydroepiandrosierone in AIDS. A m  
pharmacothtr 1997; 31: «39-42.

2. Piketty c  a  »1. Double-blind placebo-controOed triai of oral 
dehydroeptandron erone in padenã widi advancẽd HIV disease. ơin 
B níxrintl (0 $  2001: 55: 325-30.

3. RabỊcỊn Jũ . a  aL Placèbo-amuoDed trial of dehydioepiandraseioDe 
(SBHA) for treatroem of nonmajor depreăion ìn pàóents wũh HIV/ 
AIDS. Am JfỉfChútTý 200«; 1«3:59-6«.

4. Abrams DI. ã  ml Ddiydroepiandrosterone (DHEA) effecis on m v  
repUcatlon and hoa immunitỹ: a randomiaed pbcebõ-conõolled stọdy. 
AĨDS Jta Hum Rtírovina a  2007; 23:77-83.

5. Poretsky I . tí ềĩ. Bndnn ine etĩecn al oral lu
men whh HIV Inlealon: a prospecdve. randomlãed. double-blỉnd. 
plaoebo-tonnalled triaL MtubcHm 200«; 55:858-70.

Replacement thcrapy. There has been much specuiation 
about the phyâological role and impottance oỉ prasterone, 
which i$ the most abundant steroid hotmone in the drcu- 
lation. It is produced by the adrenal gland and is a precur- 
sor of andtogens and oestrogens. Serum concentrations 
peak at about 20 years then gtađuaỉly dedtae with age. 
Epidemiological and a ã m tử  studỉes suggest that certaỉn 
age-related diseases may be lỉnked to this dedine, indud- 
ing reduced immunocompetence. obesity. diabetes. and 
caneers.1 It has been suggested, thereỉore, that replace- 
ment therapy with ptastõõne might alleviáte some of the 
problems of ageing. Prasterone has been studied for its 
eííect on cognỉtỉon and memory, semial íunction, insulin 
sensitivity, catdiovascular risk faaors, musde strength and 
body compositíon. bone loss, and immtine functỉon, but 
resũlts ha ve generally been conflicting,ư  and there is 
insuffident evidence of saỉety and eíhcacy to recommend 
su ch use. A systematic retõevv3 of studies in healthy adults 
taking prasterone ỉupplementation ỉound no support for 
an improvement in cognitive hinction. A revievv4 of the 
use of prasterone as a 'íood supplemend noted that 
although it was being taken in the belieí that it could 
reversẽ some of the eHects of ageing therẽ was no good 
evidence of thà. Various androgenic etìects, induding 
hirsutism and voĩoe dianges, have been reported in 
women taking prasterone and there is a theoretical possi- 
bility that ii might promote grovvth of hormone-sensitive 
tumours in both sexes.1-4

Prasterone has also bcen studied as replacement therapy 
ỉor patients with adrenal insuffidency, who have 
subnormal levels of prasterone. Such theiãpy, usũally in 
oral doses of 50 mg dãily, has been reported to raise serum 
levels of prasterone to noimal and ỉmprove measures of 
weD-being, mood, and fatìgue.LS"7 Othérs* ha ve ỉound no 
signiGcant improvement in ỉatigue, cognitive tiiTirrinn. or 
sexuai íunction after 12 months of treatment but did detea 
benehdal eSects on bone mineral density in the íemoral 
nedc, lean body-mass, and some measures oỉ psychological 
vveU-being. A systematìc review* oí its eSects cm quality oỉ 
IUe in vvomen with adrenal insuffiáency conduded that 
there was insuffitíent evidence of benefit to recommend its 
use. There have been mỉxed results from stndies of the 
eSects oỉ prasterone on carbohydrate metabolism Tvith 
reports o! either no eữea10-1' or increased insulin 
sensidvity.12 Prasterone may havẹ an uníavourable eỉtea 
on the lipoprotõn proíỉle oỉ hypoadrenal vvomen.13

1. Dhiuriyi KX. Nair K5. DehydroepUndrosterone: 15 th e n  * role for 
rephcemem? Mayt aãI Proc 2003; 78: 1257-73.

2. QSEG (luliàn Study Group on Geriatrlc Endoainology). Consensus 
doament OD subgitudoĐ Iherapy wỉth DHEA in the eỉdóíy. Aịũ iị Ctìn 
Exp Re 2006; 18:277-300. Abo ẽvailable 4t- http://www.lnirtiỉ3t/>bs/ 
index.dm?iiLaitiajlojranien»2297 (aocessed 13/11/07)

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

http://www.lnirti%e1%bb%893t/%3ebs/
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3. Grtmiey Evans J. tí ai. Dehydroepiandrosierooe (DHEA) supplemema- 
tíon for cognitívc function ỉn healỉhy eỉderiy people. Avaỉlabỉe in The 
Cochnne Database of Systemaiỉc Revỉem; ỉssue 4. Chlchesten John 
Wlley; 2006 (accessed 13/11/07).

4. Anonymous. Dchydroepỉandxosierone (DHHA). Med U ữ Drugt Ther 
1996; 3«; 91-2.

5. Arit w , a  ai. DchydroepUndrosterone repUcement in vvomen wỉth 
ađrenal ỉnsuflldency. / /  Ertgl J  Med 1999; 341:1013-20

6. Htrnt PJ. tí alr Improvcment In mood and ỉatígue after dehydroepian- 
drosterone rvpỉacemem in Addison'ỉ dỉscase in a randomúed. double 
bỉiĩid trỉal. J ơ in  Bndaainoi Mttab 2000; 89: 4650-6.

7. Brooke AM. tí aL Dehydroepiaadrosterone ỉmproves psychologicii welỉ- 
being in male and ỉemale hypopituỉtary paúents on maỉmenance growih 
honnone replacrmem. J  ơ in  Enấoainữ! M tíab 2006; 91; 3773-9.

8. GurneU EM. tí ai. long-ierm OHEA replacemeni ỉn pdmary adrenai 
ỉnsuỉQãency: » rafldomized. conơolled triâL /  ơ in  Bnắocrinol Mtíab 
2008;93:400-409.

9. Aỉkatíb AA. tí ai. A sysiematíc review and meta-analysiỉ of randomixed 
placebo-conưoỉled Iríaỉs uf DHEA treauneni eữecis on qualỉiy of liíe in 
vvomen vvỉth adrenal insufficiency. J Clin Endữơirtol Mtíab 2009; 94: 
3676-81.

10. Caỉỉỉes F, tí ai. Dehydroepiandrosterone rcpỉacement in vromen vviih 
adrenaỉ irưuCiáency: eữects on body compoátioo, semm lepùn. bone 
tumover, and exerdse capadty. J ơm  Endocrinoi Mttab 2001; Séỉ 1968- 
72.

ỉ ỉ. Libè R. tí ai. Eữects oi dehydroepiandrosterone (DHEA) suppiemenra- 
rton on hormonai. metabolic and behavioral stams ỉn patỉems wúh 
hypoadrenalism. J Eíỉdoainoi Invtst 2004; 27: 736-41.

12. Dhatariya K. tí a i Eỉỉect of dehydroepiandrosterone repỉacement on 
insulin sensùivỉcy and lipids in hypoadrenai womcn. Diabtía 2005; $4: 
765-9.

13. Srinivasan M, tí ai. Effect oí dehydroepiandrosierone replacemem on 
lípoprotcin proGle in hypoadrenal vvomcn. J Ciin Endoainoi Mtíab 2009; 
94: 761-4.

Systemic lupus erythematosus. In several small studies 
carried out by One group,1'5 there vvas symptomatìc 
improvemenc in SLH (p. 1613.3), and a reduction in 
corticosteroid dosage. in women who received oral pras- 
terone 200 mg daily for several monchs. Aỉtbough they 
considered that there was dear evidence of beneht,4 larger 
studies7'9 have prọduced more staóstically ambiguous 
resulcs. They suggested Chat prasterone might stabilise or 
improve disease, and reduce corticosteroid requứements 
and time co disease ũare, but only ỉn patients with active 
disease. Nested data from one of these studies10 aiso 
shovved that prasterone treacment for up to a year 
improved bone mineral density of the lumbar spine and 
hip. A larger stuđy11 oí 155 women receiving chronic 
corticosteroid therapy vvas designed to conhnn this eííect 
on bone. The results vvere not statistically signiCcant in 
tavour of prasterone in the first 6 placebo-controlled 
months. Hovvever, an open-Iabel I -year extension ỉound a 
small increase in bone mineral density oí the lumbar 
spine, and maintenance in density oí the hip, in patients 
given prasterone 200 mg daily for 18 months; a lower dose 
of 100 mg daily was not protective. In a study12 of lumbar 
spine bone tnineral dcnsity in vvomen with quiescent SLE, 
prasterone may have had a protective effea in postmeno- 
pausal women who vvere not otherwise treated with 
oestrogens or bisphosphonates, but there vvas no change 
in premenopausal women.

1. van VoUenhoven RF. tí ai. An open study of dehydroepỉandrosierone ỉn 
systemic ỉupus erychemaiosus. Anhrità Rheum 1994; 37: 1305-10.

2. van Volỉenhoven RF. tí  a i Dehydroepỉandrosierone ỉn systemỉc lupus 
erythematosus. Arthritù Rỉieum 1995; 38: 1826-31.

3. van Vollenhoven RF. tí  ai. Treatmeni oí systemỉc lupus erythemacosus 
wtih dehydroepiandrosterone: 50 patíems treated up co 12 months. J 
Rheumatoi 1998; 29: 285-9.

4. Barry NN, tí ai. Dehydroepiandrosterone ỉn systemỉc lupus erythe- 
matosus: rdatíonship berween dosage. serum ỉevds. and dỉnkaỉ 
response. J  Rheumứtoì 1998; 29: 2352-6.

5. van Vollenhoven RF. tí ai. A double-blind. placebo-conoroUed. dlnkal 
trỉa 1 of dehydroepiandrosterone ÍD severe systemic ỉupus erythematosus. 
Lupus 1999; 8: 181-7.

6. van Vollenhoven RF. Dehydroepiandrosterone in syscemỉc ỉupus 
erylhenutosus. RMeum Dừ ơin North Am 2000; 26: 349-62.

7. Peoỉ MA. tí  aỉ. Eữecis of prasterooe on corticosteroíd requỉrements oỉ 
women wíth systenúc lupus eryihematosus: a doubỉe-bUnd. rando* 
mỉzedL placebo-cooưoUed uial. Artkriỉis Rheum 2002: 46: 1820-9.

s. Chang D-M. tí ai. Dehydroepiandrosterone ưeatment of vvomen with 
rnild-ro-moderaíe synemỉc lupus erythematosus. Arthrtíứ Rheum 2002; 
46: 2924-7.

9. Peui MA. etal. EÍTecis of prastcrone on disease acứviiy and sympcoms in 
vvomen with aaỉve systemic lupus erythemalosus: resuỉts of » 
multìcemer nndomùed. double-blỉnd. pỉacebo-conữoUed ưial. Arthrừũ 
Rheum 2004; 50: 2858-68.

10. Mease PJ. tí ai. Elĩeccs oí prasterone on bone mỉneral density in tvomen 
wíth sysiemỉc lupus erythematosus receiving chroníc gỉucocordcoid 
therapy. J Rheumatoỉ 2005; 32: 616-21.

ỉ 1. Sinchẽz-Gaerrero J, tí ai. Eíĩects of pnsterone on bone mineral densỉty 
ỉn women with acdve synemic ỉupus erythenutosus recdvỉng chronic 
glucocorticold therapy. J Rheumaiaỉ 2008; 35: 1567-75.

12. Hartkamp A. tí ai. The eỉĩect oí dchydroepiandrostcrone on himbar 
spỉne boàe mineraỉ densỉcy in patỉents wỉứi quiescent systemỉc ỉupus 
erythemacosuỉ. Arthrừis Rhtum 2004; 50: 3591-5.

Preparatìons
Proprietory Braporolioro (details are given in Volume B)

Single-ingiediei# Praparations. China: Di Luo An (V%$); 
Mex.: Biolaiỉ; PoL: Biosteron; BioStym Balance.

Mdti-ingradìent PreporoHons. Arg.: Dastonil; Gynodian Depot; 
Longevital; Supligol NF; Austrũr. Gynodian Depot; chile: 
Gynodian Depot; Cỉ.: Gynodian Depot; Ger.: Gynodian Depot; 
ItaL: Gynodian Depot; Mac.: Binodian; Sten; PoL: Gynodian

Depott; Suỉ.: Gynodian Depot (ĩHHOAỈUH Heno)t; Switz.: Gyno- 
dian Depot; Venez: Gynodian Depot.

P r o g e s t e r o n e  IBAN. HNNI

Corpus luteum  Hormone; Luteat Hormone; Lơteine; 
Lutéohormone; NSC-9704; Pregnenedione; Pregnenodiona; 
Progesteron; Progesterona; Progesteronas; Progestérone; 
Progesteroni; Progesteronum; Progestina; Progeszteron; 
n p õ re c re p o H .
Pregn-4-ene-3,20-dione.
Cji H30O 2—3 1 4 3  
CAS — 57-83-0.
ATC —  G03DA04.
ATCVet — QGO3DA0d.
UNII — 4G7ỎS2Q64Y.

Pharmocopoeias. In Chút., Eur. (see p. vii), Int.. Jpn. us, and 
Via.
Ph. Eur. 8: (Progesterone). A white or almost vvhite 
crystalline powder ot colourless CTystals. It exhibits 
polymorphism. Practically insoluble in water; Ireely soluble 
in dehydrated alcohol; sparíngly soluble in acetone and in 
íatty oils. Protea írom light.
USP 36: (Progesterone). A white or creamy-vvhite, 
odourless, crystalline powder. Practically ínsoluble in 
waten soluble in atcobol. in acetone, and ỉn dioxan; 
sparíngly soluble in vegeuble oils. Store ỉn ainight 
containers at a temperature of 25 degrees. excursions 
permitted between 15 degrees and 30 degrees. Protect from 
lighL

Uses and Administration
Progesterone is a natural hormone vvhereas progestogens 
are synthetic compounds, derived hom progesterone or 19- 
nonestosterone. with actions súnilar to those of progester- 
one (for íurther details, see p. 2231.1).

Progestogens derived hom 19-nortestosterone are used 
as hortnonai contraceptives (see p. 2231.3), eitheralone 
or combined with an oestrogen. The progesterone 
derivative medroxyprogesterone acetate is also used, and 
progesterone itseU has been used.

Progestogens, and sometimes progesterone, are used 
vvith oesưogens for m enopausaỉ HRT (p. 2244.2) to 
reduce the increaseđ risk of endometrial hypetplasia and 
cardnoma that occurs when long-term oesưogen therapy is 
unopposed.

Similarly, drugs with progestogenic actíons may be used 
in m enstruaỉ disorders such as dysmenorrhoea (p. 8.2) 
and menorrhagia assotíated with dysỉunctíonal uterine 
bleeding (below). Progestogens may also be used in the 
management of endometriosis (p. 2264.1). Although 
progestogens and progesterone have been used for the 
management of the premenstrual syndrome (p. 2301.2), 
such a ptactice is of debatable value.

Progestogens may be valuable in advanced endom etrial 
cancer (p. 704.3) and have been tried in some other 
malignandes. The progestogens typically used for malignant 
disease indude medroxyprogesterone acetate, megestrol, 
and norethisterone. Some progestogens such as megesưol 
and medroxyprogesterone are used íor the cachexỉa or 
vvasting assodated with severe illness indudíng cancer and 
AIDS (p. 2289.3).

P ro g e s to g c n s  h a v e  b e e n  w id e ly  a d v o c a te d  fo r  e i t h e r  th e  
prevention of recurrent miscarriage or the creatment of 
threatened miscarriage (p. 2301.2). However, there is little 
evidence of any beneBt hom such a practice and the use of 
progestogens in early pregnancy is not now generally 
advised, with the exception of the use of progesterone or a 
progesterone derivative in women who are progesterone 
dehdent (see also Precautions, p. 2301.3). Progesterone is, 
however, the preíerred drug for luteal support in women 
undergoũig assisted reproductive techniques such as 
IVF (see Iníertility, p. 2253.1).

U SES A N D  A D  m Ĩ n i s t s a t ĩ o n  o f  p r o g e s t e r o n e .  Progester- 
one is usually given as an oiiy mtramuscular injection, a 
vaginal gel or pessaries. or as suppositories. Preparations 
containing micxonised progesterone are also available for 
oral and vaginal use.

In dyshmctional uterine bleeding or amenorrhoea 5 to 
10 mg daily of progesterone may be given by inơamusculâr 
injection for about 5 to 10 days until 2 days belore the 
antídpated onset of menstruatíon. Altematively, progester- 
one may be given lor amenorrhoea as a vaginal gel at a 
usual dose of 45 mg on aitemate days íor up to 6 doses; the 
dose may be increased to 90 mg in those who do not respond 
to the lower dose. An oral dose of 400 mg given daily at 
bedtime for 10 days may also be used for amenorrhoea.

In women vvith a history oỉ recuirent miscaiTiage and 
proven progesterone deBdency, twice weekly intramus- 
cular injectíon (increased to daily if necessary) of 25 to 
100 mg õf progesterone, hom about day 15 of the pregnancy 
unól 8 to 16 weeks, has been used. The dose may be

increased to 200 mg daily iỉ necessary. Vaginal doses oỉ 
microniscd progesterone 200 to 400mg daỉly, in 2 divided 
doses, have also been given until week 12 oi pregnancy. A 
similar intramuscular schedule has been used for luteal 
support in rvp or gamete intra-lallopian oansíer techniques. 
with treatment beginning on the day of ơansíer of embryo 
or gametes. Altematívely, progesterone may be givén 
vaginally in assỉsted reproduction, but doses can vary vndely 
depending on the pieparation. A vaginal gel may be given at 
a dose of 90 mg daily; it is given for 30 days ư pregnancy 
occurs, and may be continued until there is placental 
autonomy (up tõ 10 to 12 weeks). A dose of 90 mg twice 
daily has been used in women vvith ovarìan íailure. A 
vaginal tablet containing micronised progesterone lOOmg 
may be given 2 or 3 times daily; treatment is staited at 
oocyte retrieval and continued ỉor up to 10 vveeks. Some 
soh capsules containỉng micronised progesterone may also 
be suitable for intravaginal use in a dose oỉ 400 to 600 tng 
daily, in 2 or 3 divided doses, hom the day oi gonadotrophin 
administration until week 12 of pregnancy.

Progesterone may be given vaginally or rectally in doses 
of 200 mg daily to 400 mg tvvice daily for the management ol 
the premenstrual syndrome. Treatment usually starts on 
day 12 to 14 of the menstrual cyde and continues untìl the 
onset of menstruation. Similar vaginal or rectal doses have 
also been used in the treatment oỉ puerperal (post-natal) 
depression.

Progesterone has been given as the progestogen 
component of menopausal HRT. Soh capsules containing 
micronised progesterone are avaílabie in some councries for 
oral use, gi ven in a dose of 200 mg daily at bedtime for 12 to 
14 days o( each month. Altematívely. a dose of 100 mg daily 
may be given hom day 1 to 25 of each cyde, resulting in less 
withdrawal bleeding.

A progenerone-releasing 'mơa-uterine device has been 
used as a hormonal conưaceptive; the device contained 
38 mg of progesterone and was eílectịve for up to 12 
months. A vaginal ring device that releases 10 mg of 
progesterone daily is used in some countrìes íor 
contraceptioh in lactating women. The fĩrst ring is inserted 
6 vveeks aher delivery, then replaced every 90 days.

AdmmishoHon. Progesterone creams for topical applicatíon 
to the skin are promoted ỉn some countries for the man- 
agement of menopausal symptoms and conditìons asso- 
ciated vvith progesterone dehdency. These are sometimes 
described as containing 'natural' progesterone or phyto- 
progesterone hom plant sources. Hovvever, many oĩ these 
Products are available vvithout prescription or medical 
consultation and there has been some conccm about their 
saíety and elhcacy. Reviewsl’i have found early studies 
reporting that absorption of progesterone hom these 
creams was minimal. However, a later study1 using liquid 
chromatography-tandem spectrometry of vvhole blood 
reported that steady-state progesterone exposure was simi- 
lar for women given either oral micronised progesterone 
or topical cream.’ The authors suggested that the diữer- 
ences betvveen their results and previous studies were 
llkely to have been caused by the use of diherent analyti- 
cal techniques, and that vvomen using these creams may 
in fàct be exposed to higher systemic concentratíons of 
progesterone than prcviously thoughL Some proponents 
of topical progesterone therapy have questíoned the 
importance of using serum concentrations as a marker for 
absorption. A revievv* conduded that available serum-pro- 
g e s te ro n e  c o n c e n tra tỉo n s  p ro b a b ly  re m a ỉn  lo w  a f te r  top ica l 
use and that further studies on the pharmacokinetics of 
topical progesterone are needed. In tenns of eíhcacy, sev- 
eral small controlled studies have not shown progesterone 
cream to be any better than placebo for the management 
of menopausal vasomotor symptoms or the prevention of 
bone loss, and mixed results have been reported regarding 
the prevendon of endometrial prolUeratlon assodated 
with oestrogen therapy.1-2-4

1. AnoayiDữus. Nítural' progesterone crcams for postmenữpausaỉ women- 
Drug Ther S u il  2001; 39: 10-11.

2. Wrẽn BG. Transdermai progcstcronc creams iòr postmenopauỉaỉ 
women: morc hyp€ Lhan hopè? Med J Ausí 2005; 182: 237-9.

3. Hermann AC tí ai. Ovcr-the-countcr progestenme aeam  produces 
signỉũcant drug exposure compared to a Food and Drug Adminisưation- 
ầpproved oral progesterooe producL J  ơin Pharmacoi 2005; 65:614-19.

4. ElshaGe MAA. Ewics AAA. Transdennal naturaỉ progcsteronc crcam for 
postmenopausal vvomen: inconsỉstent data and compỉex phannacokỉ* 
netía. J òbsttí Gynarcoi 2007; 27: 655-9.

Menorrhogia. Menoưhagia, or excessive menstrual bleed- 
ing, Is usuălly dehned as a blood loss exceeding 80 mL per 
menstrual period,1-2 compared vvith a normal loss of about 
30 m í. However, many vvomen consider losses below 
80 mL to be excessive particularly if 'Đoodlng' occun. 
Although not liỉe-threatening, menorrhagia can lead to 
hon dehdency anaemia and considerably impỉdr quality of 
life. Menorrhagia may be assodated with pelvic disorders 
such as hbroids or endometriosis, the use of copper IUDs- 
or some systemic disorders.1' 5 However, most conunonly It 
is assodated with dyshinctional uterine bleedlng;1 a term 
used to denote héquent, prolonged or heavy uterinc

AU cross-reíerences reíer to entries ín Volume A
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bleeding ỉor which no spedfic cause ìs íound ịessentìal 
idiopathic, OT primary menorrhagia). Both ovulalory (reg- 
ulár) and anọvulatory cydcs maygive rise to dysíunc- 
tional uterinẽ bleeding.2 In geneiãl, medical treatment is 
used initiaHy in women' with no unđerlying utertae 
abnormalitles.3 The most commonly used drugs aie 
NSAIDs, tranexamíc add, combined oral contraceptíves, 
and progestogens, and choice ọỉ therapy may be inỉlu- 
enced by the contraceptive needs of thepãtient!1'3 Suigery 
can be uséd ư mcdical managẹment 1S ỉneỉtective, and 
may be considered ỉor first-line treatment in selected 
patíents.3

NSAIDs such as meíenamic add, ibuproỉen, and 
naproxen have been widely used. They ređuce menstrual 
blòod loss by about 20 to 50%, and there does not seem to 
be evidence to suggest that one NSAID is more eữectíve 
than another.' They are taken only during the menstrual 
phasẹ, whỉdi re du CCS adverse effectỉ, and probably 
ĩmproves padent compliance; they also have the beneflt of 
reueving dysmenorẬoea (p. 8.2).' Systemadc revievv4 
suggests that NSAIDs are less eãecdve than nanexamic 
add, danazol and intra-uterine ỉevonorgestrel in redudng 
bleeđỉng. NSAIDs are considered a stdtable optíon tvhen 
honnónal therapy is not acceptable. They shouldbe stopped 
u symptoms do not improve wíthin three menstrual cydes, 
but can be used íor as long as the patíent flnds thạn to be 
benefitíal.]

Given durìng menstruatíộh trancxamk aàd reduces 
menstrual blood loss by abaut haU;1 the benedts o{ 
tranexamic therapy ha vẽ beén. conữrmed by systematíc 
review.5 Like NSAIDs, tranẽxamic add is considered a 
suitable optíon vvhen hormonaì therapy ũ  not acceptable. It 
should be stopped ư symptoms do not improve vvìthin three 
menstrụal cydes, but can be used ỉor as long as the padent 
finds it.to  be beneâdaL3 Etamsylate has been used for 
menoưhagia, but it is less eữèctíve than NSAIDs and 
tranexamic add, and is no longer recommended.1'3

In vvomen who requỉre contraception, a ambừưd oral 
am traaptìve appears to be eSectìve,1-1 although good 
evidence oỉ this is actually ladúng.' It has been suggested 
that extended-cyde regũnens should be conãdered íor 
vromen with mẽnonhagia, as there are ỉewer bleeding 
episodes per year oỉ treatment.2 Traditìonal therapy with 
progatogens su ch as norethisterone or medroryprogesterone 
given during the luteal phase appears to be úieữectíve in 
vvomen with normal ovulatory cydes,’*3'7 although cydical 
therapy may be oi beneht in anovulatory patíents as it 
imposẽs a cỹde.2 Progestogen therapy ÍOI 21 days oí the 
cyde results in a signifìrant reducdon in menstmal blood 
!oss,,J-7 but is assodated with adverse effects that may llnũt 
its acceptability. Long-actíng injectable progestogens, su ch 
as medroxyprògesterone acetate. reducẽ menstrual blood 
loss or induce amenorrhoea when they aie used as 
contraceptíves. They have thereỉore been used íor menoư- 
hagia, although spedãc studies for this indicatíon are 
laddng.IJ

More recendy, a contraceptíve lĩvonoTỊístrel-coniaừáng 
IUD has been shown to be very eAectìve in redudng 
menstrual blood loss in menoirhagia.ư  UK guidelines3 
suggest that it should be considered first when either 
hormonal or non-honnonal treatment is acceptable and 
long-term use is anứdpated, although compaiadve data are 
scanty.* There is also some evidence that it may be an 
effective altematíve to surgery, but data from long-term 
follow-up are needed.’ As there can be changes in bleedíng 
pattem assodated with this device, partículaiiy in the first 
few cydes, use for at least ố months iỉ advised to enable full 
assessment oí benedL3

Danazoì iỉ also eữective,’® produdng about a 50% 
reductíon in menstrual blood loss,1 but has ágniíicam 
adverse eữects and treatment is usually limited to ỉ  to 6 
m o n th s .  G anadorelin  a n a lo Ịv a  a r e  e ữ e c tív e  fo r m e n o rrh a g ia  
assodated with ũbroids (p. 2281.2).1 When used pre- 
operadvely for endometrial thinning. they produce more 
consistent results than danazol.u Gonadotelin analogues 
may thereỉoie be consìdered beỉore surgery or when other 
optíons for Abroids are contra-indicated, but ‘add-back’ 
hormone replacement is recommended for the manage- 
ment oỉ advetse eítects from oestrogen deãdency or ư they 
are used ỉor more than 6 months.3

In patíentỉ who fàil to respond to  drug treatment, or in 
whom such therapy is inappropriate, various ỉurgical options 
exist. Conservadve surgicai tedudques, where the 
endometrium is ablated or resected, are inaeasmgly being 
used, and are an eữectíve altematíve to hysterẹctomy.3,32 
Hysterectomy is the uhùnate therapy, but is assodated with 
ágnlhcant morbidity.

1. Roy SN, Bhanađm yi s. Bendlts aod rid s  of phamacDlogical agents 
usẽd íor the treatment of menorrhagia. DruỊ SđỊttỊ 2004:27:75-90.

2. Neỉson AL Ted SB. MetUcal thenples tor chitmic m enaihagỉi. o ta a  
Gynaot Surr 2007: «2 :272-al.

5. National CoDabonting CentR [or Women's and ChiMren'5 Health/ 
NICE. Heavy mensmial bleedlng .(ỉsued /anuaiy 2007). Avaỉable au 
http://vnBrat.nice.org.uk/nicemedia/pdf/CG44FullGuideline.pdf 
(accesced 27/06/08)

The Symbol t  denotes a preparadon no longer actívely marl

4. Lethaby A, et aL Nonsteroidal antỉ-ìnílammatữry drtigs for heavy 
tnensuũal bleeding. Available ia The Coduane Daũbaie of Syatentatic 
RevÌCTK; bnie 4. Chỉcbcster 2ohn wỉfey; 2007 (accessed 27/06/08).

3. Lethaby A. rt a i AmUOntnalydcs ĩor heavy menaraal bỉeedìng. 
Availaũe ỉn The Cocbmne Database bf Systematic Revievvs lsiue 4. 
Chichesten John wfley; 2000 (accesed 27/06/08).

6. Farquhar c. Bmwn i .  Oial contnceptive ptn toe heavy menstiual 
bleedlng. Avaílable In The Cochiane Databasẹ o t Synematlc Revỉetvs:

■ bsue 4. Chicbenen Tohn W0ey: 2009 (accesséỉ 18/11/09).
7. ỉethaby A, (ta/. Cydlcal ptogHtogena tor beavy menstrual bleeding. 

AvaOable in The Codtrane Databãse af Syetemadc RevienK tonie I . 
Chichester. John WIIey; 2008 (accessed 27/06/08).

5. Lethaby AE, «  «/. Progesterone or peogeaogen'ideaslng Intianteitne 
Systems tor heavy menstraat bleeding. Avallable in ih e  Coduane 

• óatabase of Systematlc Revievn; Issue Ă Chidiesten Tohn wlley, 2005 
(accesKd 27/06/08).

9. Marioribanks ì ,  H al. Surgery veisus metBcal therapy h e  heavy 
metũnual bleedtng. Available in The Cochrane Database õí Systematlc 
Revietvs Isnie 2. Chichester. J(dm wney; 2006 (accètsed 27/06/08).

10. Beaumont H. ít *L Danaeol (ot heavy metutnul bleeding. AvaOablé tn 
The Coduane Oatabase of Systematic RevievK; Issue 5. Chlchester John 
W0ey; 2007 (accessed 27/06/08).

11. Sonrter MC e> cL Fte-opetadvé endomecrial tblnning agents beíore 
endometilal destructỉon iór beavy menstnial bleedlng. Ăvaĩlable in The 
Coduane Databne of Systcmatĩc Reviesvs; Isnie 3. Chlcheiter John 
WBey: 2002 (acceseđ 27/06/08).

12. Lethaby A. ít a/. Endometrial tesectlon/abiatlon techniques for heavy 
menstrual bleeding. Avallable in The Cochrane Da ta ba se oí sýnemátlc 
Revtem; Isue 4. Chicbester John WI]ey: 2009 (accessed 18/11/09).

Miscarríage. Threatened miscarrìage is a common coinpli- 
catíon of pregnancy that presents beíore 20 weeks oỉ 
gestatíon as vaginal bleeđing, vvỉth or vrithout abdominal 
pain, while the cervix is dosed and the íetus is viable. 
Endogenous progesterone is normalỉy produceđ by the 
corpus luteum to maintain pregnancy, and low concentra- 
dons have been assotíated Tvith pregnancy loss. Progesto- 
gen therapy has thereíore been wìdely used in the treat- 
ment of threatened miscarriage,1 but there is a pautíty of 
dỉnical study data to support routíne use.2 Similarly, pro- 
gestogens have been used prophylactícally to prevent mis- 
carriage, but studies have suữeied ỉrom various limỉta- 
tíons.3 A systematic revietv4 ỉound no evidence to support 
rouúne use, but there vvas ỉimỉteđ evidence to suggest that 
women with a history oỉ recuirent miscarriage (3 or more 
consecutíve miscardageỉ) might gaỉn some beneỄL The 
BNF advìses that progestogen prophylaxis in women with 
a history oí recurrent miscarriage is not recommenđed. 
(See alsó Pregnancy, p. 2302.1, for reports oí hypospadias 
in the oữspring oỉ women given honnonal support ther-
apy-1

1. Sotỉriadis A. et ai. Threatened miscanriage: evaỉuatỉoo and managemenL 
BMJ2004; 329: 152-5.

2. Wahabi HA. et ứĩ. Progestogen ỉor Ỉreatỉng threatened mỉscarrìage. 
AvaiUbỉe in The Cocbnne Oatabase oi Systematic Reviem; lssue 3. 
Chỉchesier. John Wĩley; 2007 (accessed 27/06/08).

.3 , w*lch KT, Huber JC  Proiesterone ÍÒI recurrcot miscaiTiage: ưuih and 
decepiỉons. Bat Praơ Xa ơàt Obữti Gynaaol 2008:22:375-89.

4. Haas DM. Hamscy PS. progestogen for preventíơ* mỉscarrỉage. Availabỉe 
in The Cochnne Daubase of Systematíc Revỉem; Usue 2. Chỉdiesten 
John Wỉỉey; 2008 (accessed 27/06/08).

Premature labour. Recommendatíons have been made 
regardỉng progesterone therapy for the prevention of pre- 
mature binh in vvomen at risk of preterm delivery (see 
under Hydroxyprogesterone Caproate, p. 2285.ỉ).

Premenslrual syndrome. Progestogen therapy was once 
popular for premenstrual syndrome. but benehdal 
responses have not been univenally achieved and the the- 
ory that progesterone was necessary 10 correct a hormone 
imbalance iỉ now losing ground (see p. 2272.3). Progester- 
one has been given orally, vaginally, and rectally, in con- 
tinuous and luteal phase regimens. However, systematic 
reviews'J  have lound no convintíng evidence to suppon 
its use.

1. VVyati K.ƠOỈ. EÍTícacỴ o( progestercme and progenogens ỉn management 
uf premcnsimal syndrome: sysiemaiic revíew. BMJ 2001; 323: 776-60.

2. Ford 0. et ứ/. Progesierone lor premensưual syndromc. Avaỉìabỉe in The 
Cochranc Daiabase of Systematic Revlews: Issue 2. Chíchester John 
Wi»ey; 2009 (accessed 20/1 ỉ /09).

Spinal cord and head inịury. Progesterone is under inves- 
tigation as a neuroprotectant in the treatment of traumatic 
brain inịury.1’3

1. Wright DW, a ai. Steady-state senim concenuatíons oí progesterone
foỉỉowin| contlnuouỉ ỉnưavenous mfuỉion in patientỉ mch acute 
moderate 10 severe traumatic brain injury. J ơừi Pharmaai 2005; 45: 
640-8. ____

2. Wright DW, it aí. ProTECT: a randomỉzcđ dỉoỉcaỉ Iriaỉ of progesteronc 
ỉor acute ưautnatk brain injury. A m  EmtTỊ Mtd 2007; 49: 391-402.

3. Xỉao G. a  a i ỉmproved outcomes bom the admỉnỉsDatỉon ơi 
progesterone ỉor patỉents wỉtb acute severe tnumatic bnỉn ỉnỉury: a 
randomỉxed controBed oiaỉ. Crii One 2008; 12: R6Ỉ.

Adverse Effeds
Progesterone and the progestogens may cause gastrointest- 
inal distuibances, changes in appetite or vveight, ũuid 
retention, oedema, acne. chloasma (melasma), allergic skin 
rashes, urủcaria, raental depression, breast changes 
induding dỉscomíort or oecasionally gynaecomasria, 
changes in libido, haữ loss, hirsutísm, íatigue, drovráness 
or inỉonuiia, ỉever, headache, premenstruaĩ syndrome-like 
symptoms, and altered menstrual cydes or irregular

mensoual bleeding. Anaphylaxis or anaphylactoid reactionỉ 
may occur rarely. Alteratìons in the serum lipid prohle may 
occui, and Taiely aỉteiatìons in Uver-íunction tests and 
jaundice. Pain, diairhoea, and Aatulence have ỉollovved 
rectal use. Injection-sỉte reactíons have foDơwed parenteial 
use.

Adverse eữects vary depending on the dose and type of 
progestogen. For otample, androgenic eữects such as acne 
and hiisutúm are more likely to occur with nortestosterone 
deitvadves such as noTethỉsterone and norgestrel. These 
derivatives may also be more lỉkely to adversely affea serum 
lỉpids. Conversely, ađverse eỉĩects on serum lipids appear 
lẽss likely with gẽstodene and desogestreỉ, but these 2 diugs 
have bẽen assodated with a higher inddence õf 
thromboembolism than norethisteròne and norgesưel 
when used in combined oral contraceptives -(see 
p. 2238.1). High doses oỉ progestogens such as those used 
in ưeating cancer have also been assotíated vvith 
thrombóembo&sm. For a discussion oỉ the eũect oỉ 
progestogens on the cardiovascular rlsk prohle oỉ meno- 
pausal HRT see p. 2248.2. Bieakthrough uterine bleeding is 
more common with oral progestogen-only contracepdves 
than when progestogens are used for menstrual irregula- 
ritíes or as pait oí menopausal HRT.

Some progestogens when given during pregnancy have 
been reported to cause virilisatìon of a ỉemaỉe ỉetus. This 
appears to have been assodated with those progestogens 
with more pronounced androgenic a cú vi ty su ch as 
noretbisterone; the natural progestogenic hormone pro- 
gesterone and its derivatives such as dydrogesterone and 
medroxyprogesterone do not appear to have been 
assodated with such eííects.

For the adveise eHects of progestogens when adminis- 
tered either alone or with oesírogens às contraceptìves, see 
p. 2233.3. For those of menopaùsal HRT, see p. 2246.3.

Carcinogenidiy. In a cohort study1 of women aged 40 to 
64 yeais, the premenopaụsal use of oral progestogeits 
alone, mainly ỉor benign breast, uterine, and ovarian con- 
ditions, and òTegular menstruation, was not assodated 
with an increased risk of breast cancer. Hovvever, the data 
did suggest that there was an increased risk for cunent 
users oí progestogens for longer than 4.5 years (relative 
rísk 1.44, 95% conHdence intăval 1.03 to 2Ì00) compared 
with women who had never used progestogens. Limita- 
tions of this ỉtudy induded the ỉack of analysiỉ of diỉlerent 
progestogens or a record of the reasons for progestogen 
treatmenL

1. Fabre A et ai. On) progesugens beíore menopeuse and brean cancer 
rtsk. Br 1 Camer 2007:96: 841-4.

Effeds on rtte sldn. Auto-immune progesterone dermatitis 
indudes reacúons su ch as eczema, urúcaria, and angio- 
edema that usually begin 3 to 10 days beíore the onset of 
menstrual ũow and end 1 to 2 days into menses, which 
correlates with raised endogenous progesterone concentra- 
tions during the luteal phăse oỉ the mensưual cycỉe. The 
onset of the condition can be as early as menarche, and 
many women have never been exposed to exogenous pro- 
gesterone, but it has also occurred in vvomen with a his- 
tory of oral contracepúve use. Management has been 
based on the suppression oỉ endogenous progesterone 
seaetìon and oral contraceptives are usually tried íirst, 
although they appear to bave limited success possibly 
because oí the prôgestogen component. Other drũgs that 
have been used indude corticosteroids, conjugated oestro- 
gens. gonadorelin analogues. androgens, and tamoxiỉen, 
but all bave ágniCcant adverse eỉíects assodated with 
long-term use. Bilateral oophorectomy has been used in 
severe cases, when drug therapy has bẽen unsuccessíul.1

A vvoman with a history of auto-immune progesterone 
dermatidỉ developed prurìtíc pink. oedematous plaques 
and macules on the upper thighs. axillae. andbuttocks after 
the use oí vaginal progestogen gel đuring iníertilìty 
ưeatment.2 The reacúon was managed with topical 
corúcosteroids. In another woman, with a history of 
chronic urticana exacerbated by progesterone, the use of 
progesterone and various other progestogens as a 
component of HRT after oophorectomy caused urtìcaria 
and angioedema.3 Desensitisation using micronised pro- 
gesterone was succtssiul in  ủũs case.

1. Bipĩisi AP, Baldvvin JL Autobnmune progesterooe dennarỉtis in 1  
paúrnt rvilh cndometiiosỉs: case report and rrvfew oí the lỉterature. ơát 
Mol AỉừTỊ/ 2004; 2:10.

2. lenktis 1. a  a t  Auioannmne progesierone dcrmatìris assoáateứ whh 
Iníertillty treaonenL J Am A n i Dtrmaal 2008; 38: 353—5.

3. Poole JÃ Rosenvvasser u .  Chronlc iibopaứilc urtkaria exacerbated wlth 
progeslerone Ihenpy treated wfih a novel desensiiiaaiion proiocoL J 
AIĨtTỊy Qâĩ limnmo/ 2004:114: 456-7

Precautions
Progesterone and the progestogens should be used with 
cautíon in patìents with hypertension, cardiac or renal 
impaiiment, asthxna, epilepsy, and migraine. or other 
conditions which may be ãggravated by ữuid retenúon. 
Progestogens can deõease glucose tolerãnce and diabetic

*

http://vnBrat.nice.org.uk/nicemedia/pdf/CG44FullGuideline.pdf


2302 Sex Hormones and rtieir Modulators

patients should be careíuỉly monỉtored. They sbould also be 
used with care in persons with a history of depression. High 
doses should be used with cautíon in patíents susceptíble to 
thromboembolism.

Progesterone and the progestogens should not be given 
to padents with undiagnoscd vaginal bleeding, nor to those 
with a history or current high risk of arterial dỉsease and 
shouỉd generally be avoíded in hepatic impairment, 
espedally ư severe. Unless progestogens are being used as 
part of the management of breast or genital-tract carónoma 
they should not be given to patients with these conditions.

Although progestogens have been given as honnonal 
support durỉng eariy pregnancy su ch use ìs not now 
generally advisecL However, the use of a progesterone-type 
progestogen might stílỉ be conádered for women who are 
progesterone-deSdent. Such use may prevent spontaneous 
evacuation of a dead íetus, theieỉore careíul monitoring oỉ 
pregnancy is required. Progestogens should not be used 
điagnostically ỉor pregnancy testing and should not be given 
in missed or incomplete abortion.

For precautỉons to be observed when progestogens are 
used as contracepáves, see p. 2240.3. For those to be 
observed when progestogens are used in preparations for 
menopausal HRT, sẽe p. 2250.1.

Abosa. A ta se report of abuse of and dependency on pro- 
gesterone.1

1. Kecỉe DU Sand p. Dependency on progesuione in wonun with selt- 
(Bagnoted premenmuai syndrome. Lanca 199«; 347: 1182.

Breast feedíng. A large study1 compared a contraceptive 
progesterone-releasing vaginal ling and a copper IUD ỉor 1 
year in breast-feeding women. There was little diHerence 
ÚI iníant vveight gain during the study, although at 12 
months the infants ot motheis using the IUD were breast- 
fed less hequently, receivũig more supplementary íeeding, 
and were heavier. There vvas no adveise eBect of pro- 
gesterone on lactation or inỉant growth. Further smaller 
studies2-3 have also (ound no adverse eữect on lactation or 
iníant growth. The American Academy of Pediatrics has 
íound no rẹports of adverse e&ects in breast-íed inỉants of 
mothers given progesterone, and thereíore considers it to 
be usually compatible with breast íeeding.4

1. Sỉvin l  etaỉ. Coatraceptìves fòr lacutíng womeii: a comparaáve ưiai of 1  
progcsterone-releasing vagiiul lỉng and the copper T 3SOA IUD. 
ũm tnaprion 1997; 55:225-32.

2. Díaz s. a ai. Penilỉty reguUòon ỉn nursing women: DC contraceptíve 
peĩíormaoce. duratỉon of Iaciation. inỉant gnroth. and bleedỉng pattems 
durìng use of progesierone vaginaỉ rings. progestin-oniy piils, Norpỉant 
ỉmplaMs, and copper T 380-A intnuterine devices. Contraaption 1997; 
36: 223-32.

3. Massai R. ữ  ai. Preregiỉoatíon study ỉm the saíety and concracepđve 
eỄBcacy oi a progesterone-releasiíig vaginal dng in Chiỉean auning 
women. Contnaptìm  1999; 60: 9-14.

4. American Academy oí Pedlatria. The transíer oi drugs and other 
Chemicals in to human oiilk. Pediatria 2001; 108: 776-69. [Retired May 
2010] Correctỉon. ikừL; 1029. Also avaỉlabỉe ac http://aappolicy. 
ajppublicaũons.org/cgi/contenƯfuÌl/pediacric5%3bl08/3/776 (accessed 
27/06/06)

Porphyría. The Drug Database íor Acute Porphyria, com- 
piled by the Norwegian Porphyria Cemre (NAPOS) and 
the Porphyria Centre Svveden. dassiBes progesterone as 
probably porphyrinogenic it should be prescribed only for 
compelling reasons and precautions should be considered 
in all padents.1 NAPOS also provides dassiBcation for 
some progestogens—see individual drug monographs, as 
well as Porphyria under Hormonal Contraceptíves 
(p. 2242.1) and Hormone Replacement Therapy
(p. 2250.3).

I. The Drug Daubase íor Acute Porphyria. Avaiỉable at: http://www. 
drugs-porphyria.org (accessed 04/10/11)

Pregnancy. In Hungary, where 30% of all pregnant 
women were given hormonal support therapy with pro- 
gestogens during the early 1980S, a case-control study sug- 
gested that there was a causal relationship betvveen such 
treatment and hypospadias in their oHspring.1 Mixed 
results ha ve been reported in other studies of the assoda- 
tíon between matemal progestogen use and the risk of 
hypospadias, but the indications and types of progestogens 
used in early pregnancy have also changed- over time (for 
example, withdrawal bleeding induced by progestogens as 
a form of pregnancy testing iỉ no longer used, and proges- 
togen luteal support in early pregnancy is no longer 
recommended for routine use; see also Miscarriage, 
p. 2301.2). Nevertheless, results from a more recent case- 
conttol study2 of deliveries between October 1997 and 
December 2000 suggested an increase in risk of at least 
tvvoíold.

There have also been reports oỉ nongenital malíorma- 
tìons, ỉnduding limb reduction deíects, neural tu be deíects, 
and congenital heart malíormatìons, after intra-uterine 
exposure to progesỉogens in early pregnancy. However, 
many analyses of accumulated da ta have ỉound no evỉdence 
of a recognisable malíonnation syndrome.3

Por details of individual case reports, see Pregnancy 
under Dydrogesterone (p. 2270.2), Hydroxyprogesteroné I

(p. 2285.2), Norethisterone (p. 2295.1), and Noretynodrel 
(p. 2295.3). Por the effects oỉ hormonal contracepữve use 
during early pregnancy, see p. 2242.1. Por the risk oỉ ectopic 
pregnancy with progestogen-only contraceptives, see 
p. 2236.3.

1. Czdzd A. lncreuing trends In congenỉul milíomưtiom ot nule 
extemal genitaO*. Lanat 1983; ỉ: 462-3.

2. Cansichad SL B aL  Mitenial progciin inuke ind  rbk of hypospulio. 
Ardi H ilatr Aioiac Med 2005; 159; 957-62.

3. Brent KL. Nongeninl mallomiadoni blkm ing exposuie to progesu- 
ttooal drugs thẽ last chipter o( an enoneotu allegadon. Bừth D tfăa Ra 
A ơ in  Mel T tn u l 2005; 72: 906-18.

Vslerinary use. An FAO/WHO expert committee examin- 
ing the risks &om residue of veterinary drugs in foodstuffs 
established an acceptable daily intake for progesterone, 
but conduded that there would be no need to spedỉy a 
numerical tnaximum reádue limit for progesterone in the 
edỉble óssues of cattle when Products are used as growth 
promotors according to good practìce.' Hovvever, it should 
be noted that in the HU the use oi steroidal hormones 
such as progestogens in veterinary practice is restriaed, 
and theừ use as grovvth promotors is banned.

I. FAO/WHO. Evaỉuation 0( certaỉn veteiinaiy drug resỉdues in íood: Qhy- 
second report of the joint FAO/WHO expert commỉuee on ỉood 
addỉtives. WH0 Tech Rtp Ser 893 2000. Aỉso avaitable at* http:// 
fvhqUbdoc.who.int/tn/WHO.TRS.893.pdl (accessed 27/06/08)

Interadions
Hnzyme-indudng drugs su ch as carbamazepine, phenobar- 
bital, phenytoín. and liiampidn may enhance the dearance 
of progesterone and the progestogens. These interactions 
are likely to reduce the efficacy of progestogen-only 
contraceptives (see p. 2242.3), and additional or altemative 
contracepdve measures are recommended.

Aminoglutethimide markedly reduces the plasma 
concentrations oỉ medroxyprogesterone acetate and meges- 
ơol possibly through a hepatic enzyme-indudng eỉlect; an 
increase in progestogen dose is likely to be reqiũred.

Since progesterone and other progestogens can inAuence 
dỉabetic conưol an adjustment in antidiabetic dosage could 
be requúed. Progestogens may inhibit ddosporin metab- 
olism leading to increased plasma-ddosporin concentra- 
tions and a risk of toxidty (see p. 1955.1).

Pharmacokinetics
Progesterone has a short elimination halt-lite and undergoes 
extensive Brst-pass hepatic metabolism when given orally; 
oral bioavailability is very low although it may be increased 
somevvhat by an ody vehide and by micronisation. 
Progesterone is absorbed vvhen given buccally, rectally, or 
vaginalỉy, and rapidly absorbed hom the site oi an oily 
innamuscular injection.

Various derivaúves have been produced to extend the 
duration oỉ action and to improve oral activity. Esters oỉ 
progesterone derivatíves such as hydroxyprogesterone 
caproate are used intramuscularỉy, and megestrol acetate 
is oralỉy acdve. The ester medroxyprogesterone acetate is 
used orally and parenterally. 19-Nortestosterone progesto- 
gens have good oraỉ activìty because the 17-ethinyl 
substituent slows hepaúc metabolism.

Progesterone and the progestogens are highly protein 
bound; progesterone is bound to albumin and corticosteroid 
binding globulin; esters such as medroxyprogesterone 
acetate are mainly bound to albumin; and 19-nortestoster- 
one analogues are bound to sex-steroid binding globulin 
and aỉbumin. Progesterone is metabolised in the liver to 
various metabolites induding pregnanedioL vvhich are 
excreted in the urine as sulỉate and gỉucuronide conjugates. 
Súnilariy, progestogens undergo hepatic metabolism to 
various conjugates, which are excreted in the urine. 
Progesterone is distributed into breast milk.
Revlews.

1. Kuhỉ H. Corapâratỉve phannacology of newer progestogens. Dntgs 1996; 
51: 188-215.

2. Stanctyk FZ. Structure-hmctỉoa reladonshỉps. meuboUsnt pharmaco- 
ktneiícs and pocency oỉ progestíns. D ntp Toềay 1996; 32 (suppl H): 1-14.

3. Schinđỉer AE. et al. ơaaỉBcation and pharmacoỉogy of progestíns. 
Maturừas 2003; 46 (suppỉ 1); S7-S16.

Pneparatíons
Propriotory PrBporalvons (details are given in Volume B) I
Singta ingrađ ant Pieporotions. Arg.: Ciinone; Gesten MaíeL' 
Progest; Proluton; ũtrogestan; AustraL: Crinone; Prolutont; 
Austrũr. Utrogestan; Belg.: Crinone; Progestogel; Utrogestan: 
Braz.: Crinone; EvocaniL' Utrogestan; CatuuL: Crinone; Hndo- 
m eaia: Prometrium; Chiỉr. Crinonẹ; ĩertỊáng; Hoimoral; Pro- 
gendo; Progering; Chituc Crinone Lai Ting Qi
Ning (Sff); Utrogestan ($ » S ) ;  w Ma Xta (VmữLy, Cz.: Ago- 
lutin; Crinone; Lutínus; Utrogestan; Denm.: Crinone; Lutinus; 
Fúu: Crioone; Lugesteron; Lutinus; Fr.: Estima; Hvapauset; 
Progestan; Progestogel; utrogestan: Ger.: Crinone; ProgẽstogeU 
Utrogesc Gr.: Crinone; Gestone; Lutorxn; Promenorea; Tltho- 
Gíl; Utrogestan; Vasdor; Hong Kong-. Crinone; Cydogest 
Bndometrin; Progestogel; Utrogestan; Hung.: Crinone; Ưtroge- I 
sun; Indùr. Algest; Alpreg; Arỉgesc Belgesc Cap Voranin; Con- I

esc Coiỉon NP; Crinone; Cygẽsc Deitron; Dubagest; Durogest; 
E-Gesc Bndogest; ETS; Evagesc Pemicare; Pemigest; Him Up- 
Forgesc Pulgẽst; Pydogesc Ges-Onc Gesry; Gester-NP; Gmt! 
maté; GestaSt; Geãonc Gestodn; Hema; Horpeg; LGP; LPD- 
Lupigestrone; Lutacare; Manogesc Medpro; Menoxy-N; Mic- 
prõ; Mkrogest; Micronat; Miprogen; N-Sanigesc Namgem; Nat- 
preg; Natrón; Naturogest' Neõgest; lfidagen; NT-Natal MP- 
Ogẽc Onastrone; RĨẼmens: Uterone; Voranln; Indon.: Crinone; 
Cygest; Irt: Crinone; Utrogestan; Israet. Crinone; Endometrin; 
Gestone; Utrogestan; ItaL: Crinone; Esolut; Lutogin; Progeffllq 
Prometritun; Prontogesc Malayãa: Crinone; Cydogest; Uttõge. 
stan; Me*.: Crỉnonet; Cuerpo Amarillo Puerte; Gepromi-ị- 
Gesludn; Gestageno; Premastan; Prosphere; Utrogestan; Mon,- 
Menadle; Netk.: Lutinus; Utrogestan; Norw.: Crinone; Lutinus 
NZ: Cilnone; Gestone; Utrogesua* Phữipp.: Crinone; PoL: 
Luteỉna; Port: Crinone; Progestogeb Utrogestan; Rus.: Crinone 
(KpaãHOU); Progestogel (iìptmecnmem); Utrogestan 
(ytpoxecTaB); &Afr.: Crỉnone; Cydogest’ Utrogestan; Singa 
pore. Crinone; Cydogesc Utrogesun; Spaũv. Crinone; Darsữn; 
ProgeSUc Progestosoĩt; Utrogestaa' SwaL: Crinone; Lutinus 
Switz.: Crinone; ProgestogeL* ưtrogestan; Thát: Crinone; 
Cydogesc Progestogelt; Utrogesun; Turk.: Crinone; Cydogesc 
Progestan; Progynex; ŨK: Crinone; Cydogest; Gestone; Utrõge- 
stan; Ukr.: Endõmetrin (3iia0MeipHK); Luteína (lĩioTeHHa); Pro- 
gestogel (ĨIpoe ecToe eia); Utrogesun (yipoaceciaH); USA: Cii- 
none; Endometrin; Prodũevet; Promeưium; Venez.: Crinone; 
Progendo; Progestogel; Utrogesun.
Muhi ingmdient Praponitioos. Arg.. Cristerona; Fempack; Hos- 
terona; Lubriderm; Menstrogent; Tropivag Plus; Btlg.: Duoge- 
stan; Fr.: Plorgynal; Trophigil; ítaL: Menosds; Malaysừc. Duogy- 
non; Mac.: Damax; Genoỉort; Lutoginestryl F; Metrigen PuetTe; 
Frimoson-F; Proger-F; Mon.: Synergon; Thai.: Duotoru Pheno- 
Iúnon-F; Turk.: Di-Pro; Synergon; Veneỉ.: Ginecosid.
PhannGCQpoaid Prapuiulions
BP 2014: Progesterone Injection;
USP 36: Progesterone Inịecuble Suspension: Progesterone 
Injecúon; Progesterone Inưauterine Contraceptive System; 
Progesterone Vaginai Suppositories.

Proligestone iBAN. riNNi
Proligeston; Proligestona; Proligestoni; Proligestonum; 
nponnrecioa
14a,l 7a-Prop)ylidene dioxypregn-4-ene-3,20-dione. :
C24H3404=386J
ỘAS —  23873-85-0. ; ;  r“
ÀTCVet — QG03ỦÀ90. ■
UNII — 55772U01V. ' ^

ProỊịlẹ
Proligestone is a progestogen used in veterinary medỉdne.

Promegestone ỊriNNi
■ Promegestona; Promégestone; Prómegestonum; R-5020; 
;(ỊpoMeréciOH. ■
• 17a-Methyt-17-propionylestra-4,9-dien-3-one. 
C22Hm0 2= 3 2 6 J  • * 7
CÃS — 34184-77-5.
ATC— 'G03D807 
ATCVet —  QG03DB07.
UNIỊ — 9XE0V2SỌYK

PrọfíỊẹ
Promegestone is a progestogen structurally related to 
progesterone (p. 2300.2). It has bcen given orally on a 
cydỉcal basis, in doses of 125 to 500 micrograms daily, in the 
treatment of menstrual disorders and mastalgia, and as the 
progestogen component of menopausal HRt7

Preparotíons
Propríatory PtraporaiKins (details are given in Volume B)
Singla iny adùnl Praporotions. Fr.: Surgestone; Port: Surges- 
tone.

Promestriene IHNNI

Promestnen; Promestriène; Prọmestneno; Promesưienum, 
rĩpoMecrpneH ' ’ ■ " ~ , „ ' ( . V

"t^p-Mẽthoxy-B-propoxyestra-l^^íl OHrỉene. A 7 ,
;c á H ji0 2 = 3 2 H 5  ’ , 1 - ' 1
;ÓÃS —  ậ 9 2 ỉ9-28-3. ' , r
ATC —: GŨ3CAŨ9. , 7
:AJC yet_— QG03G\09. • '7
ÍỤNIt —;GXM4PER6WZ.

Proỉile
Promestrỉene is a derivative of estradiol (p. 2271.1) that hạs 
been used topicalỉy in menopausaỉ atrophic vagứúós, and in 
seborrhoea and acne.

All cross-reíerences reíer to entries in Volume A

http://aappolicy
http://www
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deSdency: tbe role of pnxnesotene as topỉcaỉ oestrogen therapy. Gynccoi 
BĩVÌtKTÌnoìTữìOỉ 26: 644-51.

Preparations
Proprietary ProporaiionA (detalls are given in Volume B)

Single-ingredient Preporatiura. Arg.Ị_Colpotrophine; Braz: Col- 
poỡoSnẽ; ỡrimn CÒỈpotrDphine (X ẩ l?); Bong Rong: Colpo- 
trophine; ItàL: Colpotropbine; Mac.: Colpoơophine; Mon.: Col- 
poõophtaet PorL: Colpõtrophine: Singapore. Coipotraphíncf, 
Spaừt: CoIpotroAn; Deiipodermt: Suriă: Colporrophlne; Turìi: 
Colpoưophine; Ukr.: Colpotrophine (Konnơipô HB).

U s e s  a n d  A d m ìn ìs t r a t io n

Profílẹ
Quinestradol is a synthetic oestrogen that has be en given 
orạỉỉy for the treatment o ỉ menopausal vaginal symptoms.

Quinestrol IBAN, USAN, rìNNI

P r o R le

Qutaestrol is a synthetic oestrogen that has a prolonged 
duration of action and is metaboỉised to ethinylestradiol 
(p. 2275.3). Quinestròl has been gìven orallỹ íor the 
treatment of menopausal symptoms and othei conditions 
aristag hom oestrogen dehtíency. lt has aỉso been used as 
the oẽstrogen component o i coõibined oral conưaceptive 
preparations.

Preparations

Raknriíene hydrodiloiide ũ  a selecdve oestrogen receptor 
modulaton it  is a benaothỉọphene that appèãis to have 
oestrogen agonỉst eSects on bone and antagonist eSeas in 
ụterine and brcast tỉssue. It ls nsed, ỉn ora) đoses ot ổOmg 
daily, lor the preventìon and oeatment ol postmenopausal 
osteoporosis (beỉow). The same đose is aỉso used to teđuce 
the risk of invaàve breast cancer in postmenopausal women 
who have osteoporosis or are at hỉgh risk of ỉnvasỉve breast 
cancer (below).
R e v ie w s . . . . .

1. Kbovidbunkit w , Sbobadc DM. CBnica] eBects ot taltnttene hyđro- 
chlotide in wome«L A m  btítm  Mcd 1999; 130: « 1 -9 .

2. Snyder KR. tt  aL Raloxltene hydrochlotidc. Am ỉ  Htehh-Sytt Phmvt 2000; 
37:1669-75.

3. Berrett-Connor E. Raloxilene: ihk í endbeDebts. Ám  N Y A o í 30 2001: 
»49:295-303.

4. HeringxM.ReviemanndoidíeneproBleolềselectiveenrogenreceptor 
modutator. tai 1 ơót rhomaot Thtr 2003; 4 1:331-43.

3. TrétnoIHkrcs 5. RSbot c . Indiattons da mloxlltnc dtex ta fcmmc 
ménopelKẻc. Gynưot Oboeí Ftrtíl 2006; 34: 147-33.

A dm m ìstrcrtio n  in  r e n a l  Ù T ipairm ent. Ạỉthough unex- 
pected, ienaỉ únpairment ređùced raloxừene dẽárance in 
ã phaimacoktoetic study (see p. 2304.1). licensed product 
inỉonnadon in the UK eontra-lndicates the use oí raloxi- 
íene in severe renal tapaũment, and in the USA it advises 
caution in moderate and severe impaiiment. Nevertheless, 
raloxiĩene has been studied in postmenopausal women 
with tenal impainnent and severe osteopenia or osteo- 
porosis. An orãl dose oí 60 mg daily for 1 year was given 
to 25 women on baemodỉalysis and ỉotind to hnprove 
bone mineraỉ densỉty ot the lumbar spine, compared wỉth 
25 women given placebo; there were no reported ađveise 
eổects.1

1. Bemdndo E, a  oL IHecB ol ndoiiỉene oo bơne mcubollnn and senun 
Hpidi ta  poameoopMttil mnnen 00 duonic hcmodlilysis. Kìẩnợ bít 
2003; 63: 2269-74.

HyperparathyrokSsm. The eiíects oỉ laỉoxiỉene have been 
reportêd in postmenopausaỉ tvomen with mild primary 
hyperparathyroiđism (p. 1170.3). Reductíons in markers 
of bone tumover and plasma concentiatíonỉ of calárnn 
have been described in an observational report1 and a 
qnall, short-tenn, placebo-comrolleđ stuđy.2 Ãn ÌDơease 
in bone mineral density was also detected atter 12 months 
of treatment with raloxiíene.1 

u  Zaachetu JR, Bogado CE. BaloxUene reversei. bone loa in 
posnnenopiuul mnõen witb ndld uymptonutic prtaury hypeipar- 
athyrokfisaL ỉ  Som Miner Ra 200Ỉ; XA: 1|9>90,

2. Rubỉn MR, ữ  tkL Raỉoxỉfe&e levven senua dk lum  and auckm  of boitf 
nunơver in pocanenopmskỉ women wỉdi prỉmarr hyperpanthyroid- 
)sm. JQ m  Ẽnàoơmeì Metềb 2003; 8S: 1174-«.

M a C g n a ir t n e o p k is m s  o f  h t e  l i r e a s t .  Studies have found 
ralmdlene to be eữectìve ỉor the prophylaxis of breast can-

Proprietary Pieporotiom (detailỉ are given in Volume B)

Smgle-mgradienr Preparotion*. Arg.: Qui-Lea.

MukMngradMnl Prepơrolions. Arg.: Soluna; Orina. Compound 
Notgestrel Yueketing

Raloxìfene Hỵdrochloride
ÍBANM, USAN. riNNMI Ổ
Hidròdoruro de keoxiíeno; Hidrodoruro de raloxiíeno; 
Keoxifène Hydrochtoride: LY-139481 (raloxifène); LỸ-156758; 
Ratokslfeó: Hidrokbrũr; Ralọxifène, Qilọrhydrate de; .Ralox- 
líẹnhyd.rochlạrid; Ralọxịfenf 'Hỵdrpchloridum; Rạtoxifisno, 
hidrcồỗruròaẽ; Panoi<oi(ị>eHá rnapòxnòpKn. 
ô-htýârcọ^^-^lỊydrọxyỊDhenỵlíbenTOÌblthlen-S-ỵl-í^* 

Iptnnp hvrìmrhlonde: ' .V,;:.

r  ■ .............  - r

'ỉé Ế ^ ^ Q G C B X C O k : ' ■ ■' -  .

Pharm acopoeiai. In Eur. (see p. vii) and u s .
Ph. Bnr. 8: (Raioxdene Hyđrochlotide). An altnost white or 
paíe-yeDow pơwder. Very slightly sóỉuble or practicaUy 
insoluble in water and in acetone; slightiy soluble in 
alcohol
USP 36: (Raloxhene Hydrochloride). An almost vvhite toUSP 36: (Kaioxuene nyaiocmoLiuc/. AU uuw » r*u»- L- 
pale ye0ow powder. Very slightly soluble in water, ỉn 
isopropyl aỉcohol. and in octanol; slightly soluble ìn alcohol' 
spãiingĩy sohible in methyl alcohoh heely soluble in 
dimethyl sulloxide; practìcally insoluble m ether and in 
ethyl acetate.

The Symbol t  denotes a preparation no longer activeỉy marketed

cer (p. 703.2).1 In a placebo-controũed study2 of postme- 
nopausal tvomen with osteoporosis and no history of 
breast cancer (MORE), the use ol raloxhene lor about 3 
years reduced the risk of developing breast cancer. Thứ 
was seen as a reduction in the rìsk of invasive oestrogen- 
receptor positive breast cancer, as there vraỉ no eữect on 
the risk of oestrogen-receptor negatíve disease. The reduc- 
tion in risk was maintaincd in an extension3 of thiỉ study 
(CORE) to a total of 8 years of treatmenL Súnilar results 
were reported in a large placebo-controlled study (RUTH)* 
oỉ postmenopausal vvomẽn vybo were treated ỈOT about 5 
years. Both MORE/CORE* and RUTH4 reponed risk reduc- 
tion in vvomen at either high or low risk, but the MORE 
stndy5 ỉound the eữect to be greater in women with a 
íamily history of breast cancer.

In a study6 oỉ postmenopausal vvomen with a predicted 
increased risk oí breast cancer (STAR), prophylaoic 
raloxhene for up to 5 years was íound to be as eSectíve aỉ 
tamoxiíen in redudng the risk of invasive breast cancer.

1. Moen MD. Keutai GM. RaloxUene a rcview oí ỉts usc in the prevention 
oí inyastve breaa canoer. Dntp 2001; 66:2039-83.

2. Ciunmtags SR. d  â t The effea of nlmtílene on rísk 0f breaa canctr ta 
postmenõpatnal ram en: reiuhs bom the MORE imdomtaed trial 
JAMA 1999; 2*1: 2199-97. Correction. a U i 282; 2124.

3. MarDDO s, rt ứi. CDntinuing omcomes relevMU to Eelsta: bieaa cucer 
inddeDce ta poameoopaual osteoporotlc tvomen ta 1  randamiied uitl 
oí nhnilene' J Natl cànar bat 2004; 96: 1731-61.

4. Barrett-Coanor % a aL ESects oĩ nknđient on ordlovascutar events 
and bteast caneer ta poítmenopausal tramen. N Euịỉ J H ti 2006; 333; 
123-37.

3. Uppman ME. 0  tú. Etlea of nloxilene on the ioúdence oi tavatìve 
bras cancs in ponmenopausal women vrith oneoponals categotáed 
hy toeaa ancer risk. Oài Ctnar ba 2006: 12: 5242-7.

6. Vogẽl VG, tí iL EBeas oí tamndỉen vs raloxileDe an the lidt ot 
dereloptat hnrutae taean cancer and other ttaeiK outoomes the 
NSABP Stũdy c t TamoxUen and Kaloxhene (STAX) P-2 trlaL JAMA 
2006; 293:2727-41. CorTeetkmí. ibbL; 296: 2926 and Mi. 2007; 296;

tu re diđ not differ àgniBcandy ừ o m  that in women given 
placebo.1-5 A meta-analysis7 o ỉ da ta  hom  this and other 
smalỉei studies condudẽd th a t raloxiíene reduced the rìsk 
oi vertebral íracture by b e m e e n  40  and 49%. in  postme- 
nopausal vvomen with osteoporosis. NICB recommends 
raloxưene as an altem ativé trea tm en t ơptlon ỉor the sec- 
ondary* prevention o i osteoporotỉc ữagiUty fractures in 
high-risk postmenopausal w om en w ho are unable to  take 
bisphosphonates. It is n o t recom m ended ỉor pdmary pre- 
vendon in postmenopausal women.*

Smaũ stũđies suggest th a t raloxiíene may be ehectlve as 
'add-back' therapy to  p reven t th e  loss of bone mineral 
dẹnsity assodated with gonadorelin  analoguẹ therapy in  
women10-" and men.12

1. demen D. Spencer CM. Raloxirene: a revtew of its use ln 
postmenopauial oiteoporads. Dntp 2000; 60:379-411.

2. Cnnney A. AdacU JD. BeneBt-risk isaesanent ai laloxưene ta 
postmenopausd oneopomli. ữrug s*fety 200$; 28:721-30.

3. Ẽtttager. B. a t l  Mulúple oũtcómes ot Raloxilcne Bvaluatlon 
Investlpton. Redncdon ot vertebral ừacture itak In poetmenopausal 
tramen with oneoporods treated wỉth nloxữene: lesuỉts bom a 3-year 
tandomixed dbdol trtaL 1AMA 1999; 282: 637-43.
Maridc M. e ai. Baity elĩeas ot nloxúene on cỉinỉcal venebral Iracraies 
at 12 ntontbs ta potonenopausal vrotnen with osteoporods. Ardi btttm 
Mtd 2002:162:1140-3.
Delmas P D. n o L Muhiple Ouicomes ol Raloxiiene Evaluation 
Invesdgaton. EBlcacy of nloxiĩene on venebral Iracture risk reduction 
ta posătenopaunỉ women wỉth osteoporosta: lòur-year raults bom a 
nndomtaed ctÌĐÌcal trial. J CBn sĩulcamal M tui 2002; 87: 3609-17.

6. Qu Y. n al The efiea <d nloxtfene therapy on the rbk of new dlnícal 
vertebtal hacnues at three and dx months a secondary analyals o( the 
MORE tiial Curr Mti Sa Opbi 2003; 21: 1935-9.

7. Seetnan E, n al. Antt-vertebral baeture etBcacy of raloxUene: a meta- 
asalysh. ontepcm im 2006; 17: 313-16.
N1CE. Alenđronate. etidionate, dsedronate. mloxilene. nnndum  
ranelate and teiipaiuide for the tetondary prrventỉon oí osteopondc 
bagiBty bioureã ta posimenopa usal women (amended): Technology 
Appraital 161 (isued October 2008. amended Jun»ry 2010). Avạilablẽ 
ac http-Jtantrwjtiee.org.ulc/nlcemedla/Uve/11748/47177/47177.pdf 
{accessed 19/07110)
N1CE. Alendronate. eddionấte, ttaedionate. raloxiíene and sưonòuni 
tanetate for the primaiy prevention of osieoporodc bagiUty bactures ta 
ponmenopatnal women: Technology AppraiHl 160 (bsoed Oaober 
2008). Avaitable at: htõr.7/wvvwjdce.org.uk/nicemedia/pdl/
TA160guidance.pdf (acceued 12/01/09)

10. -Pa)onìba s. n Ã  Ralotdiene adminĩstratìon ỉn women neated whh 
gonadotropta-teleadng honnone agonist tor utetine ỉãomyomas: 
eSects on ixme metabõlism. J CBn Endocrinol UtUb 2002; 87:4476-81.

11. Paloniba s. n <L Long-tenn egecdveneg and saỉety of GnRH agonist 
plui nloxiiene admtalstntion in women whh nterine Idomyomai. Hum 
Rtpní 2004; 19: 1308-14.

12 Smỉth MR. a  fl/. Raloxilene to prevent gonadoiropin-relcasing bormone 
agonist-induced bone loss in men with pronate cancer. a randomlied 
oontroDed niaL J 'Om EnMcrinol Meteb 2004: 89: 3841-6.

Adverse Effeđ$
The most common advetse eỉfects of selective oestrogen 
receptor modulators su ch as raloxiíene are hot ũushes, leg 
cramps, and a íhi-like syndrom e. RaloxUene is assodated 
with an increased risk oỉ venous thromboembolic events 
ứiduđing deep-vòn thrombosis, pulm onary embolism. and 
reúnal vein thrombosis. particularly  during the Rist 4 
months o{ aeatmenL Penpheral oedema has also been 
reponed. Rashes, gastrointestinal dĩsturbances, thrombocy- 
topenia, inaeased blood pressure, headache induding 
migraine, and mild breast sym ptom s su ch as pain, 
enlargement, and tendemess have òccurred veiy rareĩy.

Oiteoporosâ. Raloxdene partíally mimics the effect5 
oestrogens ỉn bone to inạease bone mineral density 
postmenopausal women.u  The MORE study in 7705 post- 
menọpausal women with osteoporosis (p. 1168.1) ỉound 
thai úp to 4 years oỉ ralo7ổfene õeatment reduced the risk 
of vertebral hacmre.3"4 but the rísk of nonvertebral frac-

inõdence of odverse eHeds. An observaúonal cobort 
study1 examined postmarketing adverse events that 
occurred during raloxiíene use in primary care in Engỉand. 
The cohon of 13 987 padents coósisted largely of women 
aged about 62 years, who vvere receiving raloxiíene for 
the prevention or treatmem of osteoporosis. Of the 461 
events reported, the most common induded Qushing. 
headache OT migraine. malaise or lassitude, cramp. 
oedema, svveating, depression. vveight gain, and gastroin- 
testinal disturbances such as nausea, vomiting, dyspepsia, 
and diarrhoea. Other less commort efỉects Indũded m a sta l- 
gia and other breast symptoms. vaginal bleeding, throm- 
bophlebiús, and visual disturbances. Rare events induded 
cerebtovascular attack. transìent ischaemic attack. pulm- 
onary embolus, deep-vein thrombosis, bulỉous erupdon. 
leucopenia. thrombocytopeiúa, uppei gastrointestinaỉ 
haemorrhage, and perỉõratêd duodenâl ulcer.

See also ESects.õn the Cardiovascular System, belov*.
I. laytonD. Hat. Seiety pmdle of raloxilene astised In general practlce to 

Bngtatta: resulu ot i  p i t ĩa iptlon-event monitoting smdy. Oa a pơnaú be 
2003; 14: 490-500.

Effeds on the can&vascukir System. The inddence of 
cardìovascular eãects associated ývỉth raloxiỉene ưeatment 
was examined in the 4-year Multiple Outcomes of Raloxi- 
iene Evaluatìon (MORE), which studied its eSects in post- 
menopausal women with osteoporosis, and in a subse- 
quent 4-year follow-up (Contínuing Outcomes Relevant 
to Evista; CORE).1 There were 7705 vvomen in the MORE 
study, of whom 4011 were enrolled to CORE. Overall no 
sìgniBcant dỉSerences yvere seen betvveen active tteatment 
and placebo ỉor any cardiovascular event over the 8 years; 
the calculated tođdence was 72 per 10000 yvoman-years 
in those taking raỉoxUene and 62 p e r 10 000 to the placebo

The Symbol ®  denotes a substance whose use may be restricted ta  certain sports (see p. viii)
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group. Another large ptacebo-conttolled study2 (Raioxi- 
fene Use for The Hearc RUTH) investigated the cardiovas- 
cular eữects oí raloxáíene in postmenopausal women vvith. 
or at ỉncreased rìsk o t ischaemic heart disease. After treat- 
ment ỉof about 5 years there was no signiBcant diBerence 
between the groups ỉor overall cardiovascular events and 
related deaths. Bosvever, in those given caloxỉỉene theie 
was an increased tisk oỉ ỉatal stroke (absolute risk increase.
0. 7 per 1000 vvomen-years) and venous thromboembolism 
(1.2 per 1000 women-years).

1. Ensrud K a a l. Effect of nloxUenc on canBoraxular .dvrrse m n ts  In 
posnnenopausil womcn witta oueoporosữ. Am J Qmtiot 200«; 97: 520-
7.

2. Barrctĩ-Connor E et al. EHects of raloxiỉene an canSovascular evenB 
and breast cancer in postmenopausaỉ womcn. .V Sngt J  M tđ 200«; 355; 
125-37.

Effects on <iw Bvar. Hepatitis, probably associated with the 
drug, occurred in a vvoman a month after starting raloxi- 
fene.‘ Non-alcoholic steatohepatitis was assodated with 
raloxiíene in a wotnan with minor Iiver dyshincdon, a 
ỉatty liver, and a íamily history of cryptogenic liver cúrh- 
osis.1 Her liver hinction vvorsened đuring the 3 months 
after staning the drug, and had retumed to baseline 3 
months after stopping.

1. Vìlches AR. tí  aỉ. Raloxiíene-assodated hepatitis. lanctí 1996; 352: 
1524-5.

2. Taẳcamura T. tí ai. Sclective estrogen recepcor modularor raloxỉỉene- 
assodated aggnvatíon oí nonalcoholic steatohepatitis. Intrm Ateề 2007; 
46: 579-61.

Precautions
Raỉoãíene should be avoided in vvomen vvith active venous 
thromboembolism, or a history of thromboembolic 
disorders. It should be stopped at least 72 hours beíore 
periods of prolonged immobilisation, such as post-surgical 
recovery. Raloxiíene should be used with cautíon in women 
with riỉk ỉactors ỉor venous thromboembolism induding 
congestive heart íailure or active malỉgnancy. or risk lactors 
for stroke such as transient ischaemic attack or atrial 
Bbrillation. It should be avoided in hepanc and severe renal 
impaìrment, and used wlth caution in moderate renal 
impairment (but see also Adminisưaúon in Renal 
Impairment. p. 2303.2).

Raloxiỉene had adverse eỉíects in anừnal teratogeniãty 
studies and should not be used in vvomen who are or may 
become pregnant. It should not be given to vvomen with 
undiagnosed uterine bleeding. An increase in triglycerides 
has been reported in some women tvith a hiỉtory of 
hypertriglyceridaemia caused by oestrogen therapy.

Porphyria. The Drug Database for Acute Porphyiia. com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden. dassiBes raloxUene as prob- 
ably porphyrinogemc; it should be prescrìbed only for 
compelỉing reasons and precautions should be considered 
in all patíents.1

1. The Drug Database for Àcute Porphyria. Avaiỉabỉe au http://www. 
drugs-potphyria.org (accessed 06/10/ủ)

Interactíons
Colestyramine reduces the absorption and enterohepatic 
recyding of taloxưene. and they should not be given 
together. Raloxhene may đeaease the eíBcacy of vvaríarin. 
Levothyroxine requữements may also be increased with 
raloxiíene use (see Sex Hotmones under the interactions of 
Levothyroxme Sodium, p. 2342.2).

Rbrates. cholestasis developed when fm ofĩbrate vvas given 
co a tvoman who had been on raloxiíene therapy ior 
about 3 years.1 The authors revievved other rare reports of 
liver reactionỉ to either raloxưene or Bbrates and sug- 
gested that the reactíon was likely to be due to an interac- 
tion, although the mechanism was not dear.

1. Lucena Mỉ. tí ai. Prolonged cholesusis aíter raloxưene and ỉenoGbrace 
imeraction: a case reporc. Worlẩ J  Gatírotntervl 2006; 12: 5244-6.

Pharmacokinetics
Raloxiỉene is absorbed from the gasttointestinal tract and 
undergoes extenãve Brst-pass hepatic metabolism to the 
glucuronide conjugate$. It is highly bound to plasma 
proteins, mainly albumin and at -aád  glycoprotein. 
Raloxiíene undergoes enterohepatic recycling, and has a 
halỉ-liíe oỉ about 27 hours. It is excreted almost entữely in 
the taeces.

Rend impoinnent. The phannacokinetics of taloxưene are 
not expected to be aSected by renal impairment because 
the renally excreted ừaction is only about 6% in healthy 
subịects. However, a study1 in male subjects íound the 
dearance of a single 120-mg oral dose to be ãgniBcanúy 
reduced in 10 men with rênal impairmént (creatìninê 
dearance 24 to 51 mL/minute) compared with a group oi 
10 with normal renal hmctìon. It vvas calculated that stea- 
đy-state concentrations could be about 2.3 times higher in

patients with renai impaúmcnL The authors suggested 
that this unexpected result might be due to reduced 
metabollc dearance in the renal tubules or by impainnent 
of biliary excretỉon of raloxUene glucuronides by uraemic 
toxins.

1. Czodc D. a  al. HaloxUene phamucokinetia in m ala «rtah normal and 
ỉmpaired renaỉ ỉunctỉon. ữ rJ ơ in  Pharnuưoi 2005; 59ĩ 479-62:

Preparatìons
Prapríatary Preporatons (details are given in Volume B),

Singla ingredianl Preporoliuns. Arg.: Hvista; Keúdin: Oseoỉemt; 
Kaxeto; AustraL• Eviỉta; Austria: Evista; Belg.: Evista; Brạz.: 
Evista; CatuuL: Evista; ơtũe: Eviỉta; ơiirur. Bei Bang (JR?$); 
EviỉU (AÌỄ4$); Cz.: Evista; Optruma; RaUeen; D am .: Evista; 
Fitu: Bvista; Pr.: Evista; Optruma; Ger.: Evista; Opttuma; Gr.: 
Evista; Bong Rong: Evista; Hung.: Evista; bídÌẨT. Bonmax; Bon- 
tacc Esseim; Eỉtroact; Evomate; Hona: Gynista; Osral; Raiista; 
btdtm.: Evista; IrL: Evista; Optruma; Raloxiep; Israel: Evista; 
ItaL: Eviỉta; Optnuna; Jpm  Evista; Malaysla: Eviỉta; Mex.: Evis- 
ta; Neth.: Evúta; Optiuma; RaloMeen Raloven Raloxa; Ralox- 
iep; RaloxStan Raloxten; Norw.: Evista; NZ: Evõsta; Philipp.: 
Evista; PoL: Evista; Optruma; PorL: Evista; Optmma; Rus.: 
Evista (3«Hcra); S_A/r.; Evlsta; Singapore: Evista; Spain: Evista; 
Optruma; SwetL: Evista; Swtíz.: Evista; Thai.: Celvista; Turk.: 
Evista; UK: Eviỉta; USA: Evista; Veneĩ.: Evisu.

Phanncicopoetal Praporohon$
USP 36: RaloxBene Hydrochloride Tablets.

S ta n o x e lo l  (BAN. USAN, rlNNI (g)
Androstanazol; Androstanazole; Estanazol; Estanozolol: 
Methylstanazole; Metistanazol; NSC-43193; Stanotsololi; 
Stanozoloỉis; Stanozololum; Stanozolum; Sztanozolol; Win- 
14833; CraH03onon.
17a-MeữiyH-2'H-Sa-androst-2-eno(3,2-dpyrazoM 7(3-ol.
C2,H 32N ^)= 3285
CAS —  10418-03-8.
ATC —  A14AA02.
ATC Vet — QA14AA01 
UNII —  4R1V89P8V3.

Street names. The following terms have becn used as 'Street 
names' (see p. vu) or slang names for various torms of 
stanozo!ol:

Iron Brevv.
Pharmacopoeias. In ơ iin ., Eur. (see p. vii), and us.
Ph, Eur. 8: (Stanozolol). A white or almost white, 
hygroscopic aystalline povvder. It exhibits polymorphism. 
Practically insoluble in waten slightly soluble in alcohol; 
soluble in dimethylíormamide; very slightly soluble in 
dichloromethane. Store in airtight containers. Protect from 
light.
USP 36: (Stanozolol). An odourless crystalline povvder 
ocaming in 2 íorms; needles melt at about 155 degrees and 
prisms at about 235 degrees. Insoluble in vvater soluble 1 in 
41 of alcohoL 1 in 74 of chloroíorm. and 1 in 370 ot ethen 
slightly soluble in acetone and in ethyl acetate; soluble Ù1 
dimethylformamỉde; very sUghtly soluble in benzene. Store 
in ainight containen. Protea hom light.

Uses and Administration
Stanozolol has anabolic and androgenic properties (see 
Testosterone, p. 2305.2). Aỉ with other anabolic steroids, 
stanozolol has been used ỉor breast cancer in postmeno- 
pausal women. and for anaemias, osteoporosis, and 
catabolic disorđers. It has been given in oral đoses of 2 mg 
every 8 to 12 hours, or 50 mg by intramuscular injection 
every 2 or 3 weeks.

Stanozolol may be used in the management of heredỉtary 
angioedema (see belovv).

Hereditary angioedema. Stanozoỉol raises serum concen- 
ưatíons of Cl esterase inhibitor and has been used to pre- 
vent attacks of hereditary angioedema (p. 2485.2). Initỉal 
doses are titrated dovra.to the lowest eữectíve prophylactic 
dose, to minimise adverse eữects bom long-term use. 
Stanozolol is typically given orally in doses of 1 to 2mg 
daily or on altemate days,lJ  and possibly less hequently,1 
although doses of up to 5 mg once or twice daily may bé 
necessary.4 Additional short-tenn prophykuds may be 
used in situations expeaed to provoke an attack. su ch as 
surgery or dental procedures. Stanozolol 2 mg three times 
daily may be used for this, but should be staned about 5 
to 7 days beỉore the procedure,1 and continued ỉor 48 
houts aíter.4 A higher dose of 4mg every 6 hours, for 5 
days beỉore the procedtire, has also been reported.1

Attenuated androgens are not usually gỉven in the acute 
management of hereditary angỉoedema. Hovvever. the eariy 
use of up to 16 mg daily of stanozolol may shorten the 
duration of an attack oỉ petipheral svvelling.4 A dose ot 
stanozolol 4mg every 6 to 8 hours. with fresh hozen

plasma, has aỉso been used in the eatỉy management oỉ 
severe acute attacks.5

1. Zuraw BL. Cunent and luture therapy for bemdtary angiocdana. din  
bmtumol 2005; 114: 10-16.

2. Baneiịi A. et ai. HereditaiY angioedenu: a cuncnt suu^>f-the-an 
revlew. V: actenuatcd andngens lor tbe ocannait ot hem ỉỉury 
anglocdema. A m  AtttTỊy Asthme Immurtoi 2008; 100 (snppl 2); S19-S22.

ỉ .  SlõáneD& n a i. Heredltaiy angiaedenu: safety oík)n*-termsunoiolol 
tberapy. JA B erif ơirt Im mutol 2007; 120: «54-8.

4. Gompdi MM. a a i. C1 Inhibìtor deQđeney: ccrotnsm document. dát 
Sxp hrnmmal 2005: 139: 379-94. Correcdon. ibùL: 141:189-90. [dose)

Vbscuior disorders. Stanozolol has been used in the treat- 
ment of vascular maiũỉestations of BehqeTs syndrome. It 
has aỉso been repoited to promote Bbrinolysis in vascular 
disorders, and has been ttied in various conditions. How- 
ever, most studies have been noncomparative and ỉn small 
numben of patíents, and results have been variable.

Adverse Effects and Precautions
As for androgens and anabolic steroids in general (see 
Testosterone, p. 2307.3). As with other 17a-alkylated 
compounds stanozolol may produce hepatotoàđty, and 
liver hinction should be monitored. It is probably best 
avoided in patíents vvith hepatic impairment, and certainly 
ư this is severe. Haematocrit and haemoglobin concenữa- 
dons should also be monitored.

Because oỉ its androgenic effects it has been 
recommended that stanozolõl should not be used to treat 
hereditary angioedema in premenopáusal vvomen except in 
liíe-threatening situations.

Effects on the lõdneys. Renal (ailure with choỉestatic jaun- 
dỉce has been reported with stanozo!ol (see below).

Effects on the liver. Cholestatic jaundice has been reported 
with stanozolol,‘°  in some cases with acute tubular necro- 
sis and renal ỉailure.4

ỉ . SUter SD. et ai. iaundỉce ừiduceđ by scanoxữỉol hypersensitivity. Pữstgraấ 
M tdJ 1976; 52: 229-32.

2. Evdy Rỉ, et ai. Severe cholestasiỉ assocated wỉth sunozoỉoỉ. SAU 1987; 
294: 612-13.

3. Martfncz B, tí ai. Colesusis ữidudda por consumo de escanoxoioL Rev 
Esp Enferm Dig 2006; 98: 219-20.

4. Yoshida EM. tí ai. to  what prìce. glory? Severe cholestasỉỉ and acute 
renal ỉailure in an achỉeie abusing stanozoloL CanMtdAssocJ 1994; 151: 
791-3.

Effects on the nervous System. Benign inơacranial hyper- 
tension developed in an elderly woman receiving stano- 
zolol; CSF pressure retumed to normal aíter stanozolol 
was stopped.1

1. TuOy MP, tí ai. ỉnưacranỉaỉ hypenensíon assocUíed vrỉth sianoxoloL 
D iơ A m  PharmaatheT 1990; 24: 1234.

Interactìons
As mentioned under Testosterone. p. 2308.3, anabolic 
steroids may enhance the activity of various drugs. For the 
effect of stanozolol on some anticoagulants, see p. 1535.1.

Preparations
Proprietary Preparoiions (details are given in Volume B)
Sâigle ingrediant Preparotions. Gr.: Strombat; India: Menabol; 
Neurabol; Spain: WinstroL' Thai.: Stanztab.

Muầ  ingredìent Preparations. Thai.: Cetabont-

Phannacopoetai Preparations
USP 36: stanozolol Tablets.

T esris  E x t r a c t s  ®
Extractos testículares; Testlcular Extracts; TecroKy/wpH_bift. 
3KcrpaKT.

Pnofile
Testis extracts are usually of bovúie origin and have been 
used in a variety of disordeis. They have been given to 
eldeiỉy men as androgenic supplements. They ha ve also 
been used topically, often in preparations containing other 
mammalian dssue extracts, in the ưeatment oí peiipheral 
drculatory or musculoskeletal disordeis.

Preparotions
Propriotary Propmalions (details are given in Volume B)

MuB-ingradient Prepqrotkxu. Ger.: FegaCoren: B'ong Kong: Ses- 
sotortet; Wari-Procomilt-
Homoeopathic Propqrolions. Fr.: Amphosca Orchítine; Ger.: 

. NeyChon Nr 68: NeyChondrin Nr 68-S0I+; NeyDil Nr 66f; Ney- 
din-Mt; NeyGero Nr 64; NeyGeront Nr 64-Sol L+; NeyGeiont 
VUalkapsein A; Neyling Nr 66; NeySol L 66f; Neth.: Chavita 1; 
Emvita 3; USA: Esưex.

All cross-reíerences reíer to entries in Volume A

http://www
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Testosterone IBAN, riNNi ®

Street nomes. The ỉoQowing tercns have been used as 'Street 
names* (see p. vil) or slang names tor varions ỉorms of 
testosterone:

T-StofL
Pharmacopoeias. In Eur. (see p. vii) and u s.
ph. Eur. 8: (Testosterone). A white or abnost whỉte, 
oystaQine powder, or colourless or yellowish-white 
crystals. Practically insoỉuble in  water and in ỉatty oils; 
&eely soluble In alcohol and in dỉchloromethane. Protect 
from light
USP 36: (Testosterone). White or slightly creamy-white, 
odourless, crystals or crystalline potvder. Practỉcally 
insohible in waten soluble 1 ỉn 6 of dehydrated alcohoL 1 
in 2 oí chloroíorm, and 1 in 100 of ethen soluble In dioxan 
and in vegètáble oils. Store at a temperature oỉ 25 degrees, 
excursions pennltted benveen.l5 degrees and 30 degreẽs.

Pharmocopoeias. In u s .

USP 36: (Testosterone Cypionate). A white or creamy- 
white, crystalline powder. odouiỉess or has a slỉght odour. 
Insoluble in water. freely solubie in alcohol in chloroỉorm, 
in dỉoxan. and in ether soluble in vegetable oils. Protect 
from light

Testosterone Decanoate IBANM, riNNMi 0  
ỈC ^T O ạ^ ^ tó to sre íp n ậ ; Testosteroậ Delạnòais Testos- 
ịtẳbn^ẩe^ioa^d^TèstostếrondecanoaiĩTestostérone,- 
rà^anòảtíế?%ẽ: '-rềstõstẽronrr-decanoasr- TecrocrepoHa

ẵ-‘í^ộằndrostẶerh17^-y) decanoate; 17ỊWtydroxyandrost- 
rv3-ọne áeạnoảte. _ ~

HÙ^H427 ‘ ,

. - . .
'Ẳịụ QG03BAỌ3t
w ĩ ~  ĩậvệấAỌ ốẩ:^ ^ ■

Pharmocopoeios. In Eur. (see p. vỉi).
Ph. Eur. 8: (Testosterone Decanoate). A white or almost 
white powdeT. Practícally insoluble in vvaten very soluble in 
anhydrous alcohol in acetone, and in dichloromethane; 
freely soluble in ỉatty oils. Store at a temperature oi 2 
degrees to 8 degrees.
T e s to s t e r o n e  E n a n t a t e  IBANM. HNNMI ®

^ :f  ' c' ■ • „ "

Pharmacopoeias. In Eưr. (see p. vii), ln t, Jpn. and u s.

Ph. Bur. 8: (Testosterone Bnantate). A white or yellơmsh- 
white aystàlline powder. Pracdcálly insolnble in water 
very soluble in đehydrated aỉcohol; freely soluble úi ỉàtty 
oils. Store at a temperature oỉ 2 degrees to 8 degrees. Protect 
ừom light

USP 36: (Testosterone Enanthate). A white or creamy- 
white crystalline powder. It is odourless orhas a ỉaint odoũr 
characteristic oỉ heptanoic add. Insoluble in waten very 
soluble in ether; soiuble In vegetable oils. Store in a cool 
place.

PharmDCopoáos. In Eur. (see p. vũ).
Ph. Eur. 8: (Testosterone Isocaproate). Á vvhite or almost 
vvhite powder. Practically insoluble in waten verý soluble in 
acetone and in dỉdiloromethane; freely soluble in ỉatty oils.

T e s to s t e r o n e  P h e n y ip r o p i o n a t e
(BANM, rlNNM) ®
Fenìlpropionato:derestosterona; Testosteron Fenilpropịỵov 

:.nẩt;Ịt^òsffirònà; fẻnilprapionãt<íde/Téstosrẽrbné, Phiếnỵí-* 
!proBỊỌ|i'ate-de;.TéstcSteròníPhênylpropiònâs: TecrocTépÕHa' 
(ĐeHVwnponliÕHáT>- y  ’ -

3-phen)dpropioriate; T7jWHydror: 
xyandrơsí̂ èn-3K)ne3-phenylpropionatẽi-': ■

CAS—Í  Í25S-49-,8.
A T ũ -ị G038AQ1,
AỴC  —  QG03BA03
u m  ~ 8 G N 8 4 G y m i

Phamnaeopoeias. In BP(Vet).
BP(Vet) 2014: (Testosterone Phenylpiopionate). A white to 
almost white crystaHìne povvder. Practically insoluble in 
water; sparingly soluble in alcohol. Protea &om light

Testosterone Propỉonate iBANM, riNNM) 0
NSG-9166; Propidnato d'ê testbsteronar Testosteron Pròpiyo- 
"nát; ỷeslastẽrona, propionato de;Tẹstostệronẹ, Propĩỏnáte- 
d£-TTestosteìorử^ PropionavTestQsteronipropionaattt Tes' 
"tostéronó proptonatãy Testosterõnprapionac Testosteron- 
prõpiónát: Testosteronu propioniarv Tesztoszterõnprôpio- 
nát;XeorỜCTepoHa npõnnoHaT. • : .:■!
3- OxÕandrost-4-erH7píyf propionate; 17p-Hydroxyandrost-
4- en-3-one pịopionate.
C n H n Ọ 3 = 3 4 4 5  '■■■ ~ •
CAS Ỉ7-85-1 ■ '
ATC— G03BA03.
ATC Vet —  QG03BAD3. - 
UNII ^  WI93Z9138A

Pharmacopoeias. In O àn., Eur. (see p. vii). In t, Jpn, and u s . 
Ph. Eur. 8: (Testosterone Propionate). A white or almost 
white powder or colourless aystals. Practically insolubỉe in 
waten ỉreely soluble ỉn alcohol and in acetone; soluble in 
íatty oils.
USP 36: (Testosterone Propionate). Whỉte or creaniy-white, 
odourless. crystals or crystalline powder. Insoluble in water; 
beely soluble in alcohol, in dioxan. in ether, and in ottaer 
organic solvents; soluble in vegetable oils. Protea from 
llghL

T e s t o s t e r o n e  U n d e c y l a t e  iriNNM Ị ®

Orgr53$ Tesosteròn Undekanoat; Testosterona,’ụndẽđlató 
de^;tẹấdstérohế' ÙndecanÒate (USAKl);:. Testbsterone. 
Undecanoãte (BÃNM); :T«stostérone, r Undécylate.;jde; 
Testosteronĩ • Undecylas; Undecilatọ de: testosterona; 
TeCTÕcrepoHa.ynfleotnafT.
3-Qxoàndrostr4retv;V7p-yI  ̂undecanoateíĩ. ị7prHydrdxỹan‘ : 
drost:4-en-3-one undécanoate. 7-

C3oHW^=45B.7 - - •> ~ , .
~CẠ5 ~-P~ 5949-44-0  ̂ i~ - . ■ ,,ir - -
ATC— G03BA03. ‘
ATCVet.— O603BAQ3:
UNI&Ấ^ASVưgC^

Pharmocopoeias. In Oàn.

U s e s  a n d  A d m in is tr a Ị ịo n

The natural honnone testosterone and its đerivatives have 
anabolic and androgenic properties (for ỉurther details, see 
p. 2231.1).

The piimary ỉndicatỉon ỉor androgens, such as testo- 
sterone or its esters, is as replacemmt therapy In m ale  
hypogonadal dỉaorders (p. 2306.3) caused by either 
pituitary or testicular dlsorders or in hypogonadism 
lollovving ordùdeaamy. Testosterone may be used as a 
subcutaneous implant in á dose of 100 to 600mg: plasma 
concentrationỉ oỉ testosterone aré usually maỉntaỉned 
vvỉtbin the physiolo^cal range ỉor 4 to 5 months with a dose 
of 600 mg. It may also be givẽn by transdennal dellvery 
Systems. Patches are applied to the back, abdomen, thighs or 
upper anns to supply 2 to 7.5 mg daily. A scrotal patd i has 
beẽn used, but is no ionger widdy avaáable. Hydróalcoholic 
gels containỉng 1 or 2% testosteróne are also used; theý are 
applỉed daily to the shoulders and upper anns, abdomen, or 
thighs, dependỉng on the prepaiatíon. About 10% oí the 
applied dose is absoibed aơossthe skỉn to proviđe a systémic 
dose of testosterone 5 to 10 mg. An aicoholic solutỉon 
containing 30 mg testosterone per 1.5 mL íor appllcation to 
the axillae ỉs also used. The recommended stardng dose is 
60 mg applied once daily, as 30 mg to each axilỉa. The dose 
may be adjusted nrithin a range oí 30 to Í20tng daily. A 
sustained-release adhesive buccal System that contãúis 
testosterone 30 mg is applied twice daily; by thls route the 
systemic dose is about 3mg. Testosterone has also been 
gĩven by intramuscular inịeaion in ã dose oí up to 50 mg 
two or three times weekly, but testosterone esters are 
generally prefeưed by thls róute.

The testosterone esters are usually íoimulated as oily 
soludons ỉor intramuscular-use to give a prolonged duratlon 
of action. Dosẹs that have been used for the various esters 
are:
• testosterone dpionate 50 to 400 mg every 2 to 4 weeks
• testosterone enantate 50 to 400 mg every 2 to 4 weeks, or 

an inidal dose oí 250 mg every 2 tó 3 weeks foIlowed by 
maintenance dosỉng every 3 tó 6 weeks

• testosterone propionate up to 50 mg two or three tímes
weekly ■

• testosterone undecylate 1 g every 10 to 14 weeks
The isocaproate, pbenylpropionate, and propionate esters 
may be given as a combined intramuscular preparation, 
sometìmes also containing testosterone decanoate. Testo- 
sterone hexahydrobenaoate, testosterone hexahydroben- 
zylcaxbonate, and testosterone isobutyrate have ãlso been 
used. The undecylatc ester is also givén orally in an initial 
dose oỉ 120 to 160mg daily, in 2 divided doses. for 2 to 3 
weeks, foQowed by a maintenance dõse of 40 to 120 mg 
daily. See p. 2306.1 for some doses of testosterone used in 
dũldren.

Androgens and anabollc sterõỉds have sometũnes been 
used vvith oesơogens in the management oỉ menopausal 
symptoms in women. Intramuscular ũýections containing 
an androgen and an oestrogen have been used ỉor the 
treatment oỉ menopausal vasomotor symptoms, and 
testosterone implants have been given as an ad ju n a  to 
menopausal HRT for symptoms su ch as decreased lỉbido. A 
transdermal patch vvas aỉso available for the treatm ent of 
hypoactíve sexnal desire disorder in women vvith surgically 
induced menopause (bìỉateral oophorectomy and hyster- 
eaomy) who were receiving oestrogen therapy. Hovvever, 
there are concems about the use oỉ these preparations and 
conHicdng opinion as to thdr useủxlness (see p. 2307.1). 
The use of androgens and anabolic steroids in vvomen with 
osteoporosis is no longer ađvocated because their adverse 
eílects essentially ounvágh any beneht they may produce. 
In postmenopausal vvomen ãndrogens, and sometìmes 
anabolic steroids are occasionally used in the hormonal 
therapy of disseminated breast cardnoma but ca re should be 
taken to dtoose a compound with a lower masculinising 
elíect the shon-acring synthetic compounds are usually 
preíerred for such purpõses. Testosterone enanu te  has been 
used in doses of 200 to 400 mg every 2  to 4 vveeks by 
intramuscular inịection.

Anabolic ỉtcroidỉ, and sotnetỉnỉes androgens. have been used 
in the treatment of rehactoiy anaemias characterised by defident 
red ceU production. sudi as qtlastỉc anaemia (p. 1121.3). Anabolic 
steroids and synthetic androgens with an attenuated action 
(soroetimes Imown as 'attenoated androgens') su ch as danarol are 
also used in the management olhereditaiy angioedema (p. 2485.2).

Topical androgens may be used in the treatment of lichen 
sderosus (p. 2307*1).

Androgens and anabolic steroids have been used for their 
anabolicproperties in vahous catabolic States (see Anabolic EHects. 
p. 2306.1).

Testostenme hemisucdnate is an ingredlent of preparations that 
have been promoted íor the management of cataracts.

General reviews of androgens and anabolic steroids.
1. Hickson RC, ff tL  Adrcnc cữects oỉ axuboũc steroids- M tđ Tũxicoỉ A d vttii 

Dru) Exp 1989; 4:254-71.
2. BagateB CJ, Biemner WJ. Aadtogens ỉn men—uses and  abuses. N  Ertgl J 

Mat 1996; 334:707-14.
3. Comny A I,Ịt* L  Osc, and abuse of androgensr the Endoorine 

Sodety oi Ansnlia consemus ịniddines for androgen prescrỉblng. Med J 
Aittt 2000; 172:220-4. Coneaion. iu ĩi  334. AẼO avaDable atỉ http:// 
w*n».m)a^omju/publlc/ljjoej/172 05 060300/COD way/conw ay Jitml 
(accessed 1301/07)

4. Bandebman DJ. Testosterone: use. mtciio and abuse. M td J Aust 2006: 
189: 436-9.

The Symbol t  denotes a preparatíon no longer actively marketed The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)
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Admmslration in dủldren. Testosterone is used ỉn adoles- 
cent males with hypogonadism. and has been used in con- 
stìtutíonally deiayed puberty. Ic has also been used to 
ređuce ânal height Ũ1 boys with consátutional taỉl stacure 
(see belovv).

Although not licensed in the UK for the induction and 
maintenance of sexuai m aturation  in boys over 12 years 
of age. the BNFC recommends a dose of testostẽrone 
undecylate 40 mg orally on a item a te  days; this may be 
increased up to 120 mg daily according to response. 
Altematlvely, testosterone enantate may be given by deep 
intramuscular injection in doses of 25 to 50mg/m2 every 
month, increasing every 6 to 12 months according to 
response. Testosterone propionate 50 mg may be given once 
vveekly by intramuscular ưýection. Although no longer 
marketed in the UK. an injecãon contaũũng a combination 
of testosterone esters (isocaproate 40 mg, phenylpropionate 
40 mg, and propionate 20 mg) has been given intramuscu- 
lariy, once each month for 3 doses, for delayed puberty. The 
BNFC also suggests that an implant may be used in children 
over 16 years of age for maintenance of sexuaỉ maturation. 
See p. 2305.2 Eor doses. Hovvever, great care is necessary 
vvhen using androgens for such condiúons as bone grovvth 
and final height may be inhibited by the early (usion oí the 
epiphyses. Extemporaneously prepared testosterone 5% 
cream has been applied topically. 3 times daily for 3 vveeks, 
in the management of microphallus (the alcohol in 
proprietary gels can cause irritation).

Grovvth hormone provocaóon testing may be used in the 
diagnosis of grovvth hormone defidency in chiỉdren vvith 
grovvth retardation (p. 1918.3). Hovvever, the response can 
be blunted in prepubertal and peripubertal children, 
resuỉting in false negatlve results. Hormonal pituitary 
prim ing using testosterone has been tried in boys in order 
to increase xesponsiveness to the test,1'3 although therc 
appears to be no consensus on such use.4 One regũnen that 
has been used is a single intramuscular dose of a product 
containing a combination of testosterone esters (isocaproate 
40 mg, phenylpropionate 40 mg, and propionate 20 mg), 
given 3 to 5 days belore the test.

1. Loche s. tí ai. The gromh hoimone respoase to hexareUn in đũldren: 
reproduábilUy and effect of sex steroidỉ. 3 ơờt Endoainot Mitab 1997; 82: 
861-4.

2. Couunt R. et aì. Body composhỉOD, lasting iepón. and sex steroỉd 
admỉnisintỉon detenníne CH sensitỉvity ỉn peripubenaỉ shon drildren. 3 
Oin Endocriĩtoi Mềtab 2001; 86: 5805-12.

3. Gồn<; EN. a  aí. Comparison of stímuỉated grotvth bonnone leveís ín 
prlmed versus unpdmed provocatíve tests: eSect of various testosterone 
doses on grornh hormone leveỉs. Hơrm Ra 2001; 56: 32-7.

4. Growth Hormone Research Society. Consensus guidelỉnes íor the 
diagnosứ and oeaunent oí growth hormone (GH) deũtíency in 
chỉỉdhood and adoiescence: summary statement of the GH Research 
Soáeỉy. J  ơ in  Enắoainol Metứb 2000; 85: 3990-3. Also avaOabỉe ac 
http://www.ghresearchsoáety.org/ălcs/EỈULpdf (accessed 22/08/08)

AnaboBc eHeds. The androgens genecally possess ana- 
bolic activity and were íormerly used to increase weight in 
patients suữering hom emadation or debiỉitating diseases 
but eí&cacy was doubtíul. The anabolic steroids were 
developed in otder to enhance the ability to build proteíns 
and dũninúh the vừilising and masculinising eữects of the 
natural androgens, but all anabolỉcs retain some andro- 
genic activity. The anabolic steroids have again, like the 
androgens, been used in an attempt to produce weight 
gain in cachexia and vrasting diseases (p. 2289.3).

The anabolic steroids and androgens have been the 
subject of much misuse and abuse by athletes, sports 
persons, and body builders (see under Precautions. 
p. 2308.2) in an attempt to increase musde mass and 
body-weight but su ch use cannot be justified.

References to the anabolic effects of testosterone.
1. Bhasút s, tí ứL The eữects of supraphysỉoỉogic doses of testosterooe on 

musde size and strength in nonnaỉ men. N Etígl 3 Med 1996; 335: 1-7.
2. Basaria 5, tí ai. Anaboỉỉc-androgenic steroid cherspy in the treatxnem of 

chronỉc dỉseases. J ơ ú t Ettdoerinoỉ ềẫetab 2001; 86: 5108-17.
3. Rong À. Edmonds p. Testosterone therapy ín HTV wasùng syndrome: 

systemadc review and meta-anaỉysỉs. Lanctí Irựea Dà 2002; 2: 692-9.
4. Johns K. tí ai. Anaboỉỉc sieroỉds íor the treatment of vrdghc ỉoss ỉn HTV- 

iníected indỉviduaỉs. Avaỉlabỉe in The Cochxane Daubase of Systematìc 
Reviem; Issue 4. Chỉchesten John Wiley; 2005 (accessed Ỉ3 /Ỉ1/07).

Antineopiastic-induced iníerttTrty. For reference to the use
of testosterone to preserve gonadal tunctíon during cydo- 
phosphamide therapy, see Eítects on Reproductíve Poten- 
ừal, p. 773.1.

Constitutíoocíly datoyed puberty. Testosterone enantate 
gỉven by intramuscular injectíon every 1 to 2 months for 
periods ranging (rom 3 months to several years, produced 
beneSdal eữects ìn boys with constitutionally delayed 
puberty and gromh;1-2 grovrth rate increasecL sexual and 
skeletaỉ maturation were stúnulated, and fuỉl height 
potentíal did not appear to be compromised. However, it 
has been pointed out that repeated intrammcular injec- 
tions are painhil and are disliked by adolescents;3 oral 
testosterone undecylate or oxandrolone have been shovvn 
to be e ữ e ttìv e  in the treatment o i delayeđ puberty and 
grovvth in boys,4-1 and may be preíerred.1 It should be 
noted that giving androgens to boys with consótutional

delay of growth and puberty is controversial (see 
p. 2252.1). For reíerence to the use of testosterone in boys 
with delaỳed puberty due to hypogonadism see below. _

1. Oonaldson MDC Saváge DCL. Testoíterone therapy In boỵj with 
delayed puberty. Ardt Dà Qútd 1987; 62: 647-8.

2. Rkhman RA. Kỉrsch LR. Testosterone treatmem in adolescent boys with 
consdtutiônal deỉay ỉn growth and development. N Ettgi J Med 1988; 
319: 1563-7.

3. Kelnar CJH. Treaonent 0í  the short. sexuaỉly immature adoỉescenc boy. 
Ardt Dừ ctàỉd 1994: 71:28S-7.

4. Aỉbanese K eta L  Oral treatment ỉor constítutional delay oí grovvth and 
puberty ỉn boys: â randomised oỉaỉ oỉ an anaboUc sterotd or testosterone 
undeanoate. Ardĩ Dã ơĩữd 1994; 71: 315-17.

5. Brown DC etai. Ả double bllnd. placebo controned study of the eíĩects oí 
Low dose testostenme undecanoate on the growth oí smaỉl for age. 
prepubertaỉ boys. Ardt Du Oũld 1995; 73: 131-5.

ConstHutionally taB ỉtature. Supraphysiological doses of 
androgens have been used to reducc Qnal height in tall 
adolescent boys. Testosterone esters in monthly doses of 
up to 1 g by intrạmuscuLar injection have been used.' Pre- 
liminary evidence aíter a mean ol 10 years follow-up sug- 
gests that there was no Iong-term effea on reproductive 
(unction.2 For reíerence to the use of testosterone to 
mcreơse grovvth rate, see Constitutionally Delayed Pubeny, 
above.

1. ữrop SLS, eí ai. 5ex sierold ireoiment ní consúiuúonaUy tall siature. 
Eruùxr Rev 1998; 19: 540-58.

2. de Waal WJ. a  ai. Long term sequelae of sex steroid treaiment in ữie 
management oí consritucionaỉỉy tall siature. Arch Dà ơtiid  1995; 73: 
311-15.

Demeniia. Thexẹ has been some suggesúon that age- 
related reduction in endogenous testosterone may have a 
role in cognitive dedine in men (see Dementia. p. 388.1). 
In a longitudinal study1 of 574 men who were (ollowed 
for about 19 years, a lovver calculated concentiatìon of 
(ree testosterone was found to be one of several risk fac- 
tors assoúated with the development of Alzheimer's dis- 
ease. A possible role for testosterone treatment has there- 
(ore been proposed and ỉome preliminary studies have 
been undertaken. A small shon-tetm study2 of older men 
vvith Alzheimer's disease or mild cognirive impairment 
reported improvements in some measures of cognitive 
(unction út patients given intramuscular testosterone. In 
another study,3 however, testosterone applied as a topical 
gel vvas reported to improve quality of liíe as scored by the 
carcgivers of men with mild Aliheimer^s disease, but to 
have no signUỉcant effea on quality o i li(e in healthy 
elderly men or on cognitive (unction in either group. The 
possible role of androgens has been reviewed.4-’

1. Moííat SD, et ai. Pree testosterone and risk for Alxheimer dỉsease in older 
men. Ncuroíogy 2004; 62: 188-93.

2. Cherrỉer MM, ft ai. Testosterone improves spatìal memory in men mih 
Aỉzheimer disease and mỉld cognúỉve unpaừment. Neuroiogy 2005; 64: 
2063-8.

3. Lu PH. et a l Eữects oỉ testosterone on cognítion and mood in ma le 
padents with mild Alxheìmer disease and healthy eỉderiy men. Anh 
Nturoi 2006;63: 177-85.

4. Fulỉer SJ. a  al. Androgens in che edology oí Aizheinier,s disease in aging 
men and possỉbỉe therapeuõc ỉmerventỉons. J Alỉheimm Dừ 2007; 12: 
129-42.

5. Drummond ES, it  at. Androgens and Aỉzheỉmer's dỉsease. Curr Opin 
Endoainol Diabeta Oba 2009; 16: 254-9.

Erechle dysKmdion. Although testosterone is known to 
enhance Iỉbido its physioiogical role in erection is still not 
fuỉly understood. Studies have produced mixed results, 
but suggest that men wìth sexual or erectile dysíunction 
(p. 2348.2) and low baseline concenưations of testo- 
sterone may derive some benefit ừom testosterone mono- 
therapy;1-2 the use of testosterone maỵ also have some 
benefit in those who have responded poorly to phosphodi- 
esterase type-5 inhibitors.1-1 Hovvever. because of Iimited 
evidence and the potential for adverse effects, therapy 
should probably be limited to men with severe hypo- 
gonadism1-2 (see also Hypogonadism, below).

For relerence to the use of a cream containing 
testosterone. isosorbide dinitrate, and codergocríne mesilate 
in the ưeatment of erectile dyshutction, see under Glyceryl 
Trinitrate, p. 1392.2.

1. MỉkhailN. Does testosteronehavea role inerectiỉehmctỉon? Am JMed 
2006; 119: 373-82.

2. BoloAa ER. et al. Testosterone use ỉn men wíth sexuaỉ dy^unction: 9 
systemaúc review and meta-anaỉysứ oi randomỉzed placebo-controlỉed 
txials. Maye ơ in  Proc 2007; 82: 20-8.

3. Shabsỉgh R, .et aL The evolvìng role of testosterone in the treatment of 
ereaile dyshincdon. bĩt 3 ơ ù t Prađ 2006; 60: 1087-92.

Gender reassignmenh Testosterone is used in female-to- 
male ưanssexuals to develop and maintain secondary sex- 
ual characteriỉtics.1-2 A testosterone ester, or a combina- 
áon of esters, is usually given by intramuscular injection 
in doses of 200 to 250 mg every 2 tveeks, adjusted accord- 
ing to response.2-3 Altematívely, testosterone undecylate 
lg  may be given once every 10 to 12 weeks.3 Oral or 
transdermal testosterone is less commonly used. and the 
addition of a progestogen may be needed to fully suppress 
menstruatíon in non-oophorectomised patients.2

1. M oon E. tĩ al. Endoơine treatmcm ol tnnsscxuii people: a Feview oỉ 
treatmcnt regimens. outcomes. and adveise ettects. J a in  Enắoaintl 
M ttai 2003; ũ :  3467-73.

2. Gooren L. Honnoae aeatment of the adult ưanssexual padent Hom Sa  
2003; 64 (suppỉ 2); 31-6.

3. Gooren u . ct al. Long-lcrm oeatment ữí trannexuals with o o a g Q  
honnones: extenslve personai eapeilence. J ơin Bndoaval M tu i 2008; 
»3:19-25.

Heart tailure. Low serum-testosterone concentrations 
have been reported in men with chronic heart (ailure 
(p. 1262.3). A study in men with moderate heart ỉaílure 
and low or lotv-nonnal testosterone concentratíons ỉound 
that 12 months oỉ transdermal testosterone therapy 
improved symptoms of heait (ailure and exerdse caỊM- 
dty.1 The mechanism of beneht was undear. A subse- 
quent study reported súnilar benehts,2 which were eonsid- 
ered to be due to metabolic and peripheraỉ eữects.

1. Malkỉn O . tt ai. Testosterone thenpy ỉn men vYỈth moderate sevetỉty 
heart íaiỉure: a doubỉe-bỉind randomỉxed pỉacebo controlled trỉal. Eitr 
Htứrt 3 2006; 27: 57-64.

2. Caminiti G. a  ai. Eíĩea of ỉong-acting testosterone treatmcnt 0Đ 
hmctiữnaỉ exerdse capadcy, skeỉetal musde pertormance. ỉnsulin 
resỉscancc. and baroreAex senãtivity in eỉderỉy patlents with chronic 
hean Caỉlure: a dộuble-bllnd, placebo-controỉled. randomixed study. 3 
Am Coi! Cardhi 2009; 54: 919L-27.

Hypogonadism. Replacement therapy with testosterone 
or a testosterone ester is the Standard ưeatment for pri- 
mary hypogonadừm in men (see p. 2252.3). The androgen 
is ohen given as an intramuscular depot injection oỉ one 
of the esters, although subcutaneous implants, oral (onnu- 
laóons, transdermal Systems, topical gels and Solutions and 
a buccal preparation are also used (for doses see Uses and 
Adminisaation, p. 2305.2) . 10 Testosterone is also used to 
promote masculinisatìon in hypogonadal adolescent 
boys,4-5 and is oí value in the prevention of osteoporosis in 
hypogonadal men.4-7 Testosterone has a negatìve (eedback 
effect on gonadotrophin seaetion, thereíore any remain- 
ing spermatogenesis is generally suppressed; androgens are 
thus rarely useỉul in reveising male iníertìlity (p. 2253.1). 
Recommendations for monitoring therapy have been 
made.3-*

Transdermal testosterone may posábly be oỉbeneũt as an 
adjuna to oesơogen replacement in women who have 
undergone hystereCTomy and oophorectomy (see Meno- 
pausal Honnone Rẹplacement Thẽrapy, p. 2307.1).

There has also been grovving inteiest in the use oỉ 
testosterone therapy in healthy older men, although there is 
limited evidence to prove a direct assodation between 
đinicaỉ changes and the nacural dedine oí endogenous 
hormone concentrations with age.’ This aspect of ageing is 
increasingly beíng described as the andropause, but the ỉall 
in testosterone concentrations is graduaL and not a rapid 
and signihcant decline of hotmones with loss of ỉertility like 
that which occurs in the (emale menopause’-10 (p. 2244.1); 
other terms such as partìal androgen deddency or late-onset 
hypogonadỉsm have also been proposed.’ Testosterone 
thetapy has been studied in healthy older men with nonnal 
or lovv-normal serum-testosterone concentrations. Modest 
benehdal changes in body composition (increased lean 
body-mass and decreased íat-mass) have been reported, but 
many studies have ĩound no assodated improvement in 
musde strength, mobility, or hmctional autonomy, or a 
reduced risk of (alls. Results are also inconsistent or negative 
from studies measuring skeletal eữects, sexual ỉunctioa 
cogniúve (unction. mood, and quality of liíe.’ A meta- 
analysis11 oi 8 studies suggested that inơamuscular 
testosterone might be more eổective than transdermal 
administrarion for úicreasing lumbar bone mineral density. 
There are concems about potential adverse eổects of 
testosterone on the prostate (see Cardnogenidty, p. 2307.3) 
and the cardiovascular S ystem , and high doses have been 
reported to cause or exacerbate sleep apnoea.’-12 Although 
recommendations have been made for the use and 
monitoring of testosterone therapy in healthy older men 
with androgen deRdency,12-14 many caution that until 
ỉurther dinical studies have been done it should only be 
used in those vvith conãrmed hypogonadism.’-10

1. Gooren LJG, Bunck MCM. Androfen repUcanent therapy: piesent and 
íuture. Drup 2004; 64: 186Ỉ-9Ỉ.

2. NleschUg í  Testosterone ưeatment comes ol age: new optíons ĨOĩ 
hypogonedâỉ men. ơ in  Etừbơmoi (Oý) 2006; 65: 275-81.

3. Bhasỉn s, tí ai. Testosterone therapy ỉn adult men with androgen 
. deRdency syndromes: an Endoaỉne sódecy cHnỉcal practíce guỉdeUne. 3 
ơ in  Endòamoi Metab 2010: 95: 2536-59. Aiso availâble ac http://www.
endo^soáety.org/guidelỉnes/flnếl/ujdoid/nNAI.-Androgais-in-Men-
$undaỉone.pdỉ (accessed 14/07/10)

4. Moonhy B, tí ai. Depot testosterone ỉn boys with anorchu or 
gonadoứophin deSdency: eữect on gromh ra te and aduỉt heỉgbt Arth 
DàQòĩd 1991; 66: 197-9.

5. Zacharin MR, Wame GL. Treatment oí bypogonadal adolescẹnt boys 
wỉth long actíng subcutaneous testosterone peũets. Anh Dừ Cỉùỉắ 1997; 
76: 495-9.

6. Wang c, tí ai. Eíĩects oí tnnsdermal testosterone gel on bone tnmovgr 
markers and boQC mineral densiry ỉn hypogonadaỉ men. ơ in  Ertdoơvm 
(Oai) 2001; 54:739-50.

7. iadharin MR. tí ai. Bone mineral densỉcy outaxnes íoIlowing long-term 
treaonent Vfíth subcutaneous testostêrone peQet ỉmplants ỉn 
hypogonadism. Ciin Enểocrinol (04) 2003; 58: 691-5.

8. Rhoden EL Morgentaler A. Risks oỉ testosteitme-repUcement therapy 
and recommendatỉons for monỉtorlng. N Eitgi 3 Mtd 2004; 350:4®*"*

9. Kauíman JM. Vermeulen A. The dedlne of androgen levels in ffWeiV 
men and its cỉỉnỉcal and dierapeutỉc implications. Endocr Rfv 2005; 
833-76.

All cross-reíercnccs rcfcr to entries in Volume A

http://www.ghresearchso%c3%a1ety.org/%c4%83lcs/E%e1%bb%88ULpdf
http://www


ị| 
í: 

h 
r

 '
* 

'■ 
ĩ:

Testosterone 2307

10. Juul A. skakkebaek NE. Androgens and the agdng male. Hum Rtpnđ 
Updtte 2002; S: 423-33.

11. T n aM I, H aL Testosterone use In men and Its dEects on bone heahh: a 
systematic review and meta-analysii of randomiaed placebo-controUed 
triaũ. jã b t Enấocrítai M tu i 200«; 91: 2011-16.

12. Un PY. đ  ttl. The radonale. elBcaqr and siỉcry of androgen therapy in
older men: ỉuture mseaidi and currẽnt pracdce lecommendadoni. ICEn 
Snđoaiutí Mttab 2004; 89:4789-9«. .

13. Wald M, rí ữl. Testonerone ieplacemem therapy for older men. J Áỉtírol 
200«; 27:126-32

14. Wan( t  tt  ai. ISA; ISSAM. EAU. EAA and ASA retommendadonn 
hiTeÃlgatlon. neatment and monitoiing of late-nnset hypogonadlsm in 
nuks. ha 1 Ịm ptí Ra 2009; 21: 1-8. Also available ac http://www. 
nature.com /ijir/Jounial/v21/nl/abs/IJlr200841a.htm l (accessed 
11/11/09)

L ic h e n  s d e ro s u s . T o p ic a l a n d ro g e n s s u d i a s an d ro sta n o - 
lo n e  an d  te sto ste ro n e  h a v e  b e e n  u se d  to  tre a t v u lv a r 
lic h e n  sd e ro su s  (p . 1 6 8 5 .2 ) in  p o stm e n o p a u sa l w o m e n .M  
H o vve ve r, v ừ ills a t ìo n  c a n  o c c u r a n d  a  to p ic a l c o rtíco ste ro id  
is  g e n e ra lly  p re íe rre d .5
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M a le  c o n tra c e p tio n . In  m a lẹ , c ò n tra ce p tìv e  s tu d ie s  it  w as 
ỉo u n d  tb a t h ig h -d o se  te sto ste rố n e  se v e re ly  re d u c e d  sp erm  
p ro d u c tỉo n .1 In  th o se  in  w b ò m  a zo o sp e rm ia  w a s n o t 
in d u cẹ d  th e re  w a s o lig o zo o sp ẽ n n ia  w ith  re m a in in g  sp en n  
h a v in g  a  m arkecH y  re d u ce d  ie rt íỉis in g  c a p a d ty . In  ã  m u lti-  
c e n tre  s tu d y  c a n ie d  o u t b y  W H O a in v o lv in g  2 7 1  h e a lth y  
íc r t ile  m e n , w e e k ly  in tra m u s c u la r in je c tìo n  o f te sto ste ro n e  
e n a n ta te  2 0 0  m g p ro d u ce d  a zo o sp e n n ia  in  1 5 7  m en  
v r ith in  6  m o n th s . In  a  su b se q u e n t 1 2 -m o n ih  stu d y  o í 
th e se  a zo o sp e im ic  m e n , d u rin g  w h ic h  tím e  te sto ste ro n e  
e n a h ta te  w a s  th e  o n ly  c o n tra ce p tiv e  m e asu re  u se d , th e re  
w a s  o n ly  1 p re g n a n c y . S p e im a to g e n e sis w a s re -e s ta b lish e d  
o n  w ith d ra w a l o ỉ te sto ste ro n e . T h e se  S n d in g s h a  v e  b een  
c o n S im e d  in  a  la rg e r s tu d y  o f th e  sam e re g h n e n , v rh ic b  
a d d itìo n a lly  a sse sse d  c o n trã c e p tiv e  e íB c a c y  in  m en  w h o  
a ch ie v e d  o lig o zo o sp e rm ia  (le s s  th a n  3 X  106/m L ).3 N o  
p re g n a n á e s  o c c u rre d  in  c o u p le s vvh e re  th e  m an  w a s 
a zo o sp e rm ic  H o w e v e r, th e  p re g n a n cy  ra te  w a s  8 .1  p e r 
100-p e rso n -y e a rs  in  th e  su b g ro u p  o f co u p le s V Ịrhere th e  
m a n  w a s o lig o zo o sp e n n ic . T tn s  ra te  i ỉ  á x íõ ld  h ig h e r th a n  
is  g e n e ra lly  se e n  w ith  h o im o n a l c o n tra ce p tiv e s  in  
w o m e n .4 B o th  s tu d ie s  ỉo u n d  th a t c o n s iste n t a zo o sp e rm ia  
w a s a c h ie v e d  in  a  h ig h e i p e rce n ta g e  o f A s ia n  m e n  (9 5 % ) 
th a n  W e ste m  m e n  (7 0 % ).4 T e sto ste ro n e  u n d e c y la te  h a s 
a lso  b een  stu d ie d  a s a  lo n g e r-a c tin g  in tra m u s c u la r in je c - 
t io n . In  a  s tu d y 5 in v o lv in g  C h in e se  m e n , a  lo a d ỉn g  dose o f 
lg  ỉo llo v v e d  b y  m o n th ly  m a in te n a n c e  d o se s o ỉ 500  m g 
e S e c tiv e ly  a n d  p e rs is te n tly  su p p re sse d  sp e im a to g e n e sis in  
a b o u t 9 5 %  o f 2 9 6  m en  w h o  h a d  in itia U y  re sp o n d ed ; 
p re g n a n cy  o c c u rre d  in  th e  p a rtn e r o f 1 o ( th e  6  m en  w ith  
sp e ĩm  re b o u n d .

A n  a lte m a tiv e  a p p ro ach  b e in g  in v e stig a te d  is  th e  u se  o f 
te sto ste ro n e  w ith  a  p ro g e sto g e n , tv h ic h  e n h a n ce s th e  
su p p re ss io n  o ỉ sp e rm a to g e n e sis a n d  m ay a llo w  lo v v e r doses 
o f a n d ro g e n  to  b e  u se d  w ith  fe w e r a d v e rse  e ffe c ts . 
P ro g e sto g e n s u n d e r in v e s tig a tio n  in d u d e  c yp ro te ro n e , 
d e so g e stre l, e to n o g e stre l, Ie v o n o rg e s trc l m e d rõ xyp ro g e s- 
te ro n e , a n d  n o re th is te ro n e .4-7

F o r a g e n e ra l d isc u ss io n  o n  ch o ic e  o i  c o n tra ce p tive  
m e th o d , in d u d in g  m e n tio n  o f m a le  c o n tra ce p tio n , see 
p . 2 2 3 2 .3 .

1. Matsumoto AM. Is high dosage testosterone an eSectlve male 
contraceptlve agem? rm B  Sírril 1988: 90: 324-8.

2. WHO Task Force on Methods lor the Regulatlon of Male Pertility. 
Connacepdve eScacy ot testosterone-induẽed axoospermia iu nomial 
men. Ltm at 1990; 336: 955-9.

3. WHO Task Porce 00 Methods tor the Regulation of Male Rrỉility. 
Contracrptive etncacy of testosterone-induced axoospetmia and 
oUgoxoospermia in normal men. Fertỉl suril 1996: 63: 821-9.

4. Anonymoua. An androgen contracepiive lor men: preliminary Sndings.
HW0 Dnig lạ f 1996: lấh 50-3. .

5. Gu Y -a  ef aí. A multicenter contraceptive eữkacy study t í  iniectable 
testosterone undecanoate in bealthy Chinese men. J  ơ iu  Emtocriiui

■ Matử 2003; 88: 562-8.
6. Amory JK. a  al. Drug ỊnOghr: Recent advances in m ak honnonal 

contraceptian. Nat Oừi Praa Brubcritttí M tuằ 2006; 2: 32-41.
7. Gtlmẹs DA. a  a l Sterold hormones tor conưaeeptiou In men. AvaBable 

in The Cochnne Dambase t í  Systemadc Revtews Issue 2  Chicbesier 
John WDey; 2007 (accessed 13/11/07).

M en o p ơ u sd  h o rm o n e  re p la c e m m t ỉh e ra p y . M en o p au se  
d o es n o t n e c e s s a rily  re s u lt in  an d ro g e n  d e h d e n c y  in  
v ro m e n , a n d  a n d io g e n  re p la ce m e n t is  th e re ỉo re  n o t ro u tír 
n e ly  re q u iie d  (se e  M e n o p a u sa ỉ D iso id e rs , p . 2 2 4 5 .1 ). In  
th e  U K  m e n o p a u sa l vvo m en  m a y  n o n e th e le ss  so m etim es 
b e  g iv e n  im p lã n ts  o f te sto ste ro n e  a s a n  a d ju n c t to  m eno- 
p a u sa l H K T . In  th e  U S A , in je c ta b le  p re p a ra tio n s c o n ta in in g  
a n  a n d ro g e n  a n d  a n  o esơ o g e n  h a v ẽ  b ẽen  a v a ila b le  fo r th e

treatment oỉ menopausal vasomotor symptoms, but there 
is conHicting opiniõn as to their usehilness, and hirther 
data are niẽedẽd.1 In Canada, a preparation containỉng 
esưadiol and testosterone esteis for ỉntramuscular injec- 
tíon {ơãmuteron; Sabex, Canad.) wạỉ dlscontinued in 2005 
becaũse oỉ concems that téstosterone is partíaũy metabo- 
lised to oestrogen, which should be opposẽd by a progesto- 
gen in vvomen with a uterus, and that there wás no estab- 
lished dose oỉ progestogen that could be recommended in 
this situation.2 A study3 ỉn heaỉthy postmenopausal 
women ỉound that oral testosterone alone dỉd nót stimu- 
late endometrial proiưeration as estradiol did, and that it 
appeared to ređuce the eữect of estradiol-when they were 
ũsẽd together. Hovvever, therapy was givẹn for õnly 3 
months and long-term eữects need hirthér study.

Improvements in mood and libido have beõi repõrted 
when androgens vvere given to postmenopausal women 
with an established cause of androgen deũdency su ch as 
surgicaUy induced menopause.4 A systèmatic review of the 
additỉon of testosterone to jx>stmenôpausal HRT considered 
that there was some evidence of beneht on sexual íunction, 
but that studies varỉed too much to esứmate the eỉỉect of any 
particular combination.5 More recently, several placebo- 
controlled studies in women with surgicaUy induced4'* or 
natural10 menopause have reported improvements in 
sexual activity and desữe with HRT plus transdeimal 
testosterone. A product ựntrinsa; ProOor and Gamble, VK) 
was licensed for use in the UK íor the treatment of 
hypoactỉve séxual desire disorder in women with surgically 
induced menopause who vvere also receiving oesữogen 
replacement therapy, but the PDA did not license it in the 
USA and expressed concem about the lack of data on long- 
teim saíety.11 Subsequently, a 1-year study12 ỉound thăt 
transdennal testosterone, without an oestrogen, improved 
sexuaỉ ỉunction in postmenopausál women. The most 
commonly reponed androgenic adverse effea was increased 
hair growth, but there were also a few cases oỉ mild ditoral 
enlargemenL Breast cancer was diagnosed in a few women; 
a causal relationship could not be established and ỉurther 
study is needed. The role oi testosterone ỉor semiaHunction 
in postmenopausal vvomen continues to be evaluated.13

The Endoõrine Sodety14 has evaluated data on the use oỉ 
testosterone in variơus groups oỉ vromen, induding those 
with menopausal symptoms. and advises that although 
there is some evidence for efficacy in selected populations, 
su ch as surgically menopausal vvomen, it cannot be 
recommended íor generalised use because of pooriy-deíìned 
indicatìons and a lack of evidence on long-teim saíety.

The use of transdermal testosterone, vvíth oesơogen and 
progestogen replacement therapy, is also being investlgated 
in young women with spontaneous premature ovarìan 
íailúre.15
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Rheumatoid orthrítis. A hypogonadal conditỉon diarac- 
terised by low serum-testosterone concentrations appears 
to be assodated with at least the actỉve stages oỉ rheumat- 
oid arthritis (p. 13.2) in men.1 Clinical improvement and 
reductíons in IgM rheumatoid íaaor concentration. tender

joint count, and the daily dosage oỉ NSAIDs required. 
vvere seen in a small stuđy1 oỉ men with rheumatoid arth- 
ritis and low serum-testosterone concentrations given oral 
testosterone undecylate 40 mg three tímes daily for 6 
months. Improvements in rheumatoid arthritis were also 
seen in 12 oỉ 36 postmenopausal women treated with 
intramuscular testữsterone propionate 50 mg plus a low 
dose of progesterone (2.5 mg) once eveiy 2 weeks cõm- 
pared with 2'oí 32 women gỉven placebo.2 However, a pla- 
cebo-controlled stuđy3 in 30 men with normal seiúm- 
testosterone concentradons ỉound no beneồđal eỉfect 
hom intramuscular testosterone enantate on measures oi 
disease activity.
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Adverse Effects
Testosterone and other androgens may give lise to adverse 
eữects related to theữ androgenic or anabolỉc activities. 
These Ịnclude increased retentíon oỉ sodium and water, 
oedema, hypercalcaemia, and impaữed glucose tolerance. 
Other eữects indude increased low-density-lipoprotein 
cholesterol, decreased high-density-lipoprotein cholesterol, 
inCTeased haematocrit, and suppression of dotting faaors. 
Androgens may cause headạche, depression, initability, 
aggresãon, and gastrointestinal disturbanceỉ mduding 
bleeding. It has been suggested that androgens may induce 
sleep apnoea in susceptible patients.

Abnormal liver íunction tests may OCCUT and there have 
been reports of liver toxidty induding jaundice and 
cholestatic hepatitis. There have also been reports of pehosis 
hepatis and hepatic tumouis in patients given high doses 
ovẽr prolonged periods. These adverse hepatic eííècts have 
occuưed mainly with the 17o-alkylated derivatives (e.g. 
methyltestosterõne. stanozolol).

In men, large doses suppress spermatogenesis and cause 
testicular aưophy. Epididymitis and bladder irritability can 
occur. Priapism is a sign oỉ excessive dosage and may occur 
espedally in elderiy males. Gynaecomastia may occur. 
Androgens may cause prostatic hyperplasia and accelerate 
the growth of malignant neoplasms oi the prostate. Prostate 
spedíic antigen values can increase durìng testosterone 
therapy.

In women, the inhibitory action oỉ androgens on the 
activity of the anterior pituitary results in the suppression of 
ovarian actìvity and mensơuation. Continued use produces 
symptoms oỉ virilism, such as hirsutism or male-pattem 
baldness. deepening of the voice. atrophy oỉ the breasts and 
endometrial tiỉsue, oily skin, acne, and hypertrophy of the 
ditoris. Virilisation may not be reveĩsible, even after 
stopping therapy.

Large and repeated doses in early pubeny may cause 
dosure of the epiphyses and stop linear gromh. Children 
may show virilisation; in boys there may be precodous 
sexual development with phallic enlargement and increased 
írequency of erection. and in girls, ditoral enlargement. 
Gynaecomastía may also occur in boys.

Masculinisation of the exteinal genitalia oỉ the ỉemale 
íetus may occur if androgens are given during pregnancy.

After ưansdennal application of testostexone, skin 
reacrions may indude irritation, erythema. allergic contaa 
dermatiris, and sometimes bum-like lesions. Skin reactions 
are more cornmon with patches that contain permeation 
enhancers.

The anabolic steroids. because they generally retain 
some androgenic activity, share the adverse effects of the 
androgens described above, but their virílising eữects, 
espedally in women, are usually less. There have been 
reports of adverse psychiatric effects in athletes taking large 
doses to tiy and improve períormance. For adverse eữects 
aỉter misuse of anabolic steroids, see Abuse under 
Precauũons, p. 2308.2.

Carcinogenidty. Testosterone therapy is used in healthy 
older men with low or lovv-normal serum-testosterone 
concentratìons (see Hypogonadism, under Uses and 
Adminisưation, p. 2306.3), ■ but there is some concem 
about a possible assodated increase in prostate cancer risk. 
This concem is based on the faa  that regardless oỉ any 
ưeatment, the inddence oỉ prostate cancer increases wìth 
age. that nonnal ptostate grovvth is dependent on andro- 
gens, and that androgen deprivation causes regression of 
advanced prọstate cancer.1 However, the relationship 
between androgens and the onset oỉ prostate cancer is ỉar 
hom dear. Some data show that low serum-testosterone 
can predict more aggressive high-grade nunouis, with a 
higher likelihood of metastatic disease and poorer out- 
come.1"’ Although there have been reports oỉ prostate can- 
cer developing in men who have been treated with testo- 
sterone,4 considerable evidence, but hom mostly small

http://www
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dỉnicaỉ studies has, overall, not shovvn an increase in the 
risk of prostate cancer.5-5 The eífect oí 6 months of testo- 
sterone enantate therapy on the prostate has been studỉed 
in 21 men (44 to 78 yeais old).‘ Although low serum- 
testosterone concentraúons were normalỉsed, there were 
no signiBcant changes in androgen concentrations in 
prostate tissue. prostate volume. prostate spedBc antigen. 
or prostate cancer inddence. Further study of longer dura- 
tion in larger numbers oỉ men is needed to conHrm the 
saỉety of this therapy.

In men with a històry of prostate cáncer, testosterone 
therapy for hypogonadism is generaUy contra-indicated 
because of the presumed risk of tũmour tecurrence. 
However, there are a small number of reports of 
testosterone being used salely aher- curative surgery, 
suggesting that testosterone therapy with dòse monitoring 
may be conàdered in such men with symptomatic 
hypogonadism.3-7 There is even less da ta on the use oỉ 
testosterone for hypogonadỉsm in men who ha ve been 
ưeated wich radiotherapy vvith curative intent,3 or vvith 
androgen ablation by gonadorelin analogue therapy. 
Testosterone has also been used for hypogonadism in a 
small number oí men with high-grade inưa-epithelial 
neoplasia, a precancerous lesion, vvithout increasing the risk 
of cancer development.7

For reíerence to hepatic malignandes assoúated vvith 
androgens and anabolic steroids, see Eỉíects on the Liver, 
belovv. Renal cell cardnoma has also been reported aíter 
theứ abuse (see under Precautions, belovv). 

ỉ . Raynaud J*p. Prosttie cancer risk in testosterone-treated men. J Sterữìd 
Biôdttm Mot Sioi 2006; 102: 261-4.

2. Barqavvi A, Crawford £D. Testosierone replacemem thcrapy and (be rỉỉk 
oí prostate cancer is there a lỉnk? im  J ĩmpot Ra 2006; 18: 323-8. 

ỉ . Raynaud J-P. Testosterone deQdency syndrome: trẽacmeru and cancer 
risk. J Steroiđ Biochtm Moi Biol 2009; 114: 96-105.

4. Brand TC «f ai. Tescosterone repỉacement cherapy and prỡttate cancer a 
word oi cauiion. Curr Uroi Rtp 2007; 8: 185-9.

5. Gouỉd DC IQrtoy RS. Testosterone replacemem tberapy ỉor Uie onset 
hypogonadlsm; vvhat is the rúk DÍ indudng prostaie cancer? Prouate 
Canưr Pm taik Dừ 2006; 9: 14-18.

6. Marks L5, et ai. Bỉỉeo oí testosterone replacemem therapy on prostate 
tíssue in men wỉih Ute-onset bypogonadism: a randomixed cootroỉỉed 
triâl. JAMA 2006: 296: 2351-61.

7. Kauhnan J. A raúonal approach LO androgen therapy íor hypogonadal 
men wỉth prosute cancer. bư J ỉmpot Ra 2006; 18: 26-31.

Effects on ihe cordiovascular System. A cerebrovascular 
acddent has been reported in a young man after the over- 
zealous seư-administration of testosterone enantate intra- 
muỉcularly ỉor hypogonadism.1 It was noted that throm- 
boembolic complicationỉ are not generally recognised as 
adverse effects of androgen therapy although there is 
some experimental evidence that testosterone stimulates 
thrombus tormatìon. A systematíc revievv2 found evidence 
conceming cardiovascular eventỉ in studies of testosterone 
given to men wĩth low or normal testosterone concenưa- 
tions to be of poor quality, but some data to suggest that 
alterations in plasma Upid concentrations and blood pres- 
sure were not signihcanL

1. Nagclberg SB, et ai. CerebrovascuUr acddent assodated with 
usttm em ae íherapy in a 21 -ỵar-old hypogonadiẨ man. Aỉ EỉtỊl J  M ei 
1986; 314; 649-50.

2. Kaddad RM. «  ai. Testosterone and cardlovascular nsk in men: a . 
synemadc revỉew and meta-anaỉysis oí randomỉaed pỉacebo-controỉled 
trials. Mayo ơin Pnc 2007; 82: 29-39.

Effeds on the Gver. Hepatotoxidty, induding elevatíons in 
liver enzymes, hepatic cholestasis and jaundice, and rarely 
peliosis hepatis and hepatic tumours, has occurred with 
androgens and anabolic steroids, particularly the 17a-alky- 
lated derivatives. Prolonged treatment and high doses may 
be signihcant contrìbutory íactors. Tumours have induded 
hepatocellular cardnomas. benign adenomas, and less 
commonly angiosarcomas and cholangiocardnomas. 
Tumours and pelỉosis may regress on stopping therapy, 
but they can also progress to liver íailure and death. Some 
reviews of the hepatic effects of androgens and anabolic 
steroids are dted belovv.1'5 There has been a spedfic report 
of benign hepatic adenoma in a patient treated with testo- 
sterone enantate for 11 years,‘ and oi hepatoceUular card- 
noma in a padent gíven testoste rone enantate and methyl- 
testosterone.7 Further spedíic reíerences may be found 
under individuai drug monographs.

1. Bagherỉ SA. Boyer JL. PdkKis hepads assodated mth androgenic- 
anaboỉic sierotd ỉherapy. A m  Irưem Mệ ì 1974; 81: 610-18.

2. lỉhak KG, Smraerm&n Kỉ. Hepatocoxic eữects of the anabolic/ 
aodcogenỉc steroỉds. Stmùi Uver Dừ 1987; 7:230-6.

3. See id . et a i Lỉver pathoỉogy assocUted Mfith the use of anabolỉc- 
androgenic steroỉds. ủver 1992; 12: 73-9.

4. Touraínc R L tía i, ỉ^patíc tumourt durlng androgeo therapy ỉn Ptnconỉ 
anaemie. EurJ RtđUữ 1993; 152:691-3.

5. VeUzquez L Aỉter BP. Aodrogens and liver tumors: Panconỉ's anemỉa 
and noO'Fanootú's coodltioDS. Am J Hematoi 2004; 77:257-67.

6. Camsco D. etal. Hepaác adeoomata and androgen treatmeQL A m  írttrm  
Med 1984; 100: 316.

7. Johnson FL et ai. Assodatkm oí androgenic-anabolic steroid therapy 
wfth đcveíopment of hepatoceSuíar caranoma. Lanat 1972; ỉh 1273-6.

Effects on sexud hmdion. Priapism has occuned aher the 
use of testosterone for the management of delayed 
puberty1"* or hypogcmadlsm.5-7

1. 2eUsscn PMJ. Stricker BHC Severe priapbm as a complicatioo of 
testosteroce substỉtutíon therapy. Am J Meẩ 1988; 85:273-4.

2. Ruch w , Jenny p. Priapism ỉoUovring testoscerone adoúnỉstratỉon ỉor 
deỉayed maỉe puberty. Am JM td  1989; 86: 256.

3. Madrid Garda PJ, a  ai. Priapỉsmo secundario a la ađmỉaỉsuadóa de 
testosterotu « 1  ei traumỉeoto d d  tetraso puberaL Anh Ssp Uroi 2001; 
54:703-5.

4. Airỉgo T. t í  a l Hỉgh-Qovtr priapỉsm ỉn testosterone-treated boys with 
coonitudonaỉ delay oi grovnh and puberty may occur even when very 
lovr doses are used. J  Ettắoơmoỉ ũ tm t 2005; 28: 390-1.

5. 2argoo*biJ. PriaplsmasacomplÌcatÌoaoỉhighdosetestOAerDnetherapy 
ỉn a man wỉth bypogonadỉait J U nỉ (Baitiman) 2000; 163:907.

6. ShergiU IS. et ai. Testosterone ỉnduced priapísm in KaUmann's 
syndrome. J Uroi (Baltìmore) 2003: 169: 1089.

7. Ichloka K,tta i. Testosterone-induced priaplsm in Kỉineíelter syndrome. 
Urolosy 2006; 67: e!7-el8.

Pnecautions
Testosterone and other androgens and anabolic steroids 
should be used cautiously in paúents vvith cardiovascular 
disorders, renal or hepatic impairment, epilepsy, migraine, 
diabetes mellitus or other condítions that may be aggravated 
by the possible ũuid retention or oedema caused. They 
should not be given to patients with hypercalcaemia or 
hypercalduria, and should be used cautiously in condicions 
in vvhich there is a tisk of these developing such as skeletal 
metastases. The use of the 17a-alkylated derivatíves, which 
are assodated with an increased risk of hepatotoxidty, Ỉỉ 
probably best avoided in paùeats yyith hepatic impairment, 
and certainly ư thls is severe. Hepatic tunctìon should be 
monitored during therapy.

In men, androgens and anabolic steroids should not be 
given to those with cardnoma of the breast or prostate 
(although in women they have been used in the ơeatment 
o í ccrtãừt breast ardnom as; see aỉso Carcừiogenidty, 
p. 2307.3, regarding the use of testosterone in men vvith a 
history of prostate cancer). The prostate should be examined 
regularly during ưeatment.

Androgens and anabolic steroids should not be given 
duríng pregnancy because of the risk of vỉrilỉsation of the 
(emale fetus.

Androgens and anabolic steroids should be used vvith 
extreme care ìn children because of the masculinisùig 
eííects and also because premature dosure of the epiphyses 
may occur resulting in inhibited linear grovvth and small 
stature. Skeletal maturation should be monitored during 
therapy.

Patients using testosterone gels or topical Solutions 
should take care to wash their hands after evety applicadon. 
and to cover the si te with dothing once the preparatíon has 
dried. The aiea should also be vvashed thoroughly beíore 
skin-to-skm contact with another person. Inappropriate 
vứilisatioa advanced bone age, increased libido, and 
aggressive behaviour have been reponed in children who 
have been inadveitently exposed to testosterone in this 
way.

Androgens 'and anabolic steroids may inteiíere with 
some dinical laboratory tests such as those for glucose 
tolerance and thyroid hinction.

Abuse. The adverse eữects arìsing ừom the illidt use of 
androgens and anabolic steroids by athletes, often taken 
together at doses vvell in excess of those used therapeuti- 
cally, have been discussed.1'’ Such misuse is assodated 
with potentially serious health risks. ESects have induded 
abnormal liver hmction and hepatic neoplasms (see also 
Eỉfects on the Liver, above), an atherogenic blood lipid 
prohle and increased risk of cardiovascular disease, and 
reduced glucose tolerance. Hypogonadal States are com- 
monly induced (azoospermia or olỉgospermia and testicu- 
lar atrophy in men, and amenorrhoea or oligomenorrhoea 
in vvomen). Gynaecomastia is relatívely common in men, 
and virilisation in women. Psychiatric disturbances such as 
mania, hypomania, deptession, aggression, and emotional 
lability, have been described. There is also some evidence 
that dependence assodated with an acute withdrawal 
syndrome can occur. Rare reports indude alteratíons in 
immune response, tendon damage, renal cell carónoma, 
and peliosis hepatis.

There has been some dispute about the methods used to 
detea abuse of certain anabolic steroids in athletes. A study 
in healthy subjects has apparently conũrmed endogenous 
production oỉ srnall amounts of nandrolone metabolites;‘ 
severaỉ diữerent {actors might have an inũuence induding 
genetics, intense exerdse, trauma, and hypoglycaemic 
stress.7

1. PỉrssỉneD M. ScppiU T. Steroỉd use and loag-ierm health rlsks in íonner 
athletes: spơrừ iừ ẩ  2002: 32: 83-94.

2. Kartgens F. Kuỉpen H. Eữects oế •ndrogcnic-anabolỉc steroidỉ ỉn 
athỉêtes. Spơrts Med 2004; 34: 513-54.

3. MaravelUs c , rt ai. Ađverse efleco of anabolk steroidỉ ỉn athỉeces: a 
constant threaL Toxừoi U tt 2005; 158: 167-75.

4. Trcnton ÀJ, Curricr GW. Bchavỉounỉ numỉesutions oí anabolỉc steroỉd 
Utt. CNS Drugs 2005; 19: 571-95.

5. Sj0qvist p, et al. Use of dopíng agents. partỉcularly anabolỉc steroids. in 
spoits and sodery. Lancet 2008; 371:1872-82.

6. Reznỉk Y .aaL  Urỉnary nandroỉone metaboỉỉtes o i endoganous orighì in 
man: a coofirmattoQ by output legolatíon under buman 
gonadoưopin sdmuỉatỉon. J  ơ b t Enềocrineỉ Maab 2001; 86: 146-50

7. Kohỉer RMN. Lambert ML Urine nandroione metaboữtes: b b ẽ  pogdttve 
dopỉng vesữ Br J sporn ỉầtd  2002: 36: 325-9.

Breast feedìng. It is unknovm vvhether testosterone is đis- 
tributed into breast milk, but it should be avoided in 
vvomen who are breast íeedỉng because o{ the theoretical 
potential androgenic eSect on the in£ant. High doses oỉ 
testosterone can suppress lactatíon.

Inodvertent transfer. A brieỉ review' of the tisks of inad- 
vettent secondary exposure to testosterone gel used for 
maỉe hormone replacement in vvomen or children, vvith 
consequent vũilisation or hyperandrogenism.

t. de Roode w. Hyperandrogenism atttr namíer of topicil Cestoneronc gd: 
cese report and ieview oí publiihed and unpublished studea. Hum 
Ề tp n d  2009; 2 *  425-8.

PorphyTÌa. The Drug Database ỉor Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Sweden, dassihes testosterone as 
probably not porphyrỉnogenic it may be used as a drug oi 
first choicc and no precautions are needed.'

A íemaỉe patient vvith acute intennittent porphyria 
(p. 1556.1) who suHered from severe attâcks pre- 
menstrually was successíully managed with subcutaneous 
implants o i testosterone when supprêssion of the menstmal 
cyde with buserelin met with limited success.2

1. The Drug Oaabase tor Acute Porphyria. Available a t  http://www. 
tfrugs-porphyria.org (accesseđ 04/10/1 n

2. Savage MW, a  a i Acute intcrmictau porphyria treated by testosterone 
ỉmpỉanL Postgrad Mtd J  1992; 68: 479-81.

Pregnancy. Reports of ỉemale fetal vữilỉsation after mater- 
nal use of testosterone1 or methyltestosterone7 during 
pregnancy.

ỉ. Rescbỉnỉ E  it at. Pemaỉe pseudohermaphrodỉtỉsm due to matemaỉ 
androgen administraóon: 25-year ỉolkm-up. Lanat 1985; ỉ: 1226.

2. Dewhurst ĩ. Gordon RB. Pertỉlity ỉoDowing change o! sex. Lanaí 1984; 
U: 1461.

Veterinary use. An FAO/WHO expert committee examin- 
ing the risks b o n  residue ol veterinary drugs in foodstufls 
established an acceptable daily intake for testosterone, but 
conduded that there would be no need to spedỉy a 
numerical maximum residue Iimit for testosterone in the 
edible tissues of cattle vvhen Products are used as grovvth 
promotors according to good practice.1 However, it should 
be noted that in the EU, the use of androgens in veterin- 
ary practỉce ã  restricted and theữ use as growth promotors 
is banned. In addition, the use of anabolic steroids is 
banned in a n im a k  intended for human consumptìon.

1. PAO/V/HO. Evaluadon of cenain veteiinaiy drug residues in tood: Itty- 
second repon 0í  the joim PAOAVHO expert oonuninee on lood 
additíves. WHO Ttck itp  Ser Sf3  2000. Àlso araitable ac hap:l/ 
whqUbdocwhoJnƯas/WHOjntSv893.pdỉ (accessed 09/07/08)

I n te r a c t ỉo n s

Testosterone and other androgens and anabolic steroids 
have be en reported to enhance the activity of various drugs, 
with resulting increases in toxidty. Drugs aííected indude 
ddosporin (see p. 1955.1), levothyroxine (see p. 2342.2), 
and antícoagulants such as warfarin (see p. 1535.1). 
Resistance tó the effects of neuromusculãr blockeis 
(p. 2033.2) has also been reported. As androgens and 
anabolic steroids can alter glucose metabolism, doses oi 
insulin or oral anádlabetìcs may need adjustment.

P h a r m a c o k in e t ic s

Testosterone is absorbed hom the gastrointestinal tract, the 
sldn, and the oral mucosa. Hovvever, it undergoes extenstve 
first-pass hepatic metabolism when given orally and is 
thereỉote usually gi ven intramuscularly, subcutaneously, 01 
transdennally. The basic molecule of testosterone has also 
been modỉhed to produce orally active compounds and to 
extend the duratìon of action. Alkylatíon of the 17o posinon 
produces compounds that are môre slovvly metabolised by 
the liver, and hence may be given orally. EsteriBcaúon of 
the 17p hydroxyỉ group ìncreases lipid solubility and results 
in slovver systetnic absorption after intramuscular injection. 
The ra te o i absoiption o í the esters ừ  related to the size 0̂1 
the ester group* The undecylate ester undergoes less 
complete Inactivation after oral doses because of distnbu- 
tion into the lymphatic System. Testosterone estéis are
hydrolysed to testosterone âher absorpửon. __

Testosterone is about 80% bound to sex-hormone 
binding globulin. Derivatives of 19-nortestosterone and 17- 
a-methylated compounds have reduced binding t0J “us 
globuỉin. The piasma halỉ-Uỉe of testosterone is reported to 
range hom about 10 to 100 minutes. It is ia iĩ&y 
metabolised in the liver Via oxidation at the 17-OH group 
with the ỉonnation of androstenedione. vvhich is íurtha 
metabolised to the weakly androgenic androsterone ạn 
inactive etiocholanolone vvhich are excreted in the unne 
mainly as glucuronides and sulíates. About 6% is excretec

All cross-references reíer to entries in Volume A
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unchanged in the ỉaeces after undergoing enteiobẹpatic 
redrculatíon. Testosterone is converted to the more actỉve 
dihydrotestosterone in some target OTganỉ by 5a-reductase. 
19-Nortestosterone derivatives àppear to be iess susceptible 
to thỉs enzyme. Small amoũnts of testosteronẽ are 
aromatised tô ỉoim oestrogenlc derivatives, paitỉculady 
oestradiol. Compounds with a saturated A-ring, such as 
mesterolone, appeai to be less líkely tò be aromatised to 
oestrogen.

Reíẽrences to the phannacokinetlcs of subcutaneous 
testosterone pellets,* intrantuscular depot injection,J 
scrotal3*4 and' non-scrotal5'* transdermaỉ patches, geL9,10 
and a buccal preparatíon,luu are given belõw.

1. Handelsman BJ. B ũL pharmacoldnedq and phannacodynanUa ot 
testostenme pellets in man. }  ƠŨI EnÀocrinol M tũb 1990; 71:216-22.

2. Yassin AA. Haữeịee M. Tesiosterone depot tnịeaion tn maie 
hypogonadísm: a aidcal apptaisal. ũ ù t Im m A ginỊ 2007; 2:577-90.

ỉ .  Hnđlây JC  tt »L Ttansdennal ddhrery of testoõerone. J OÕI Eedxrineí 
MBữb 1987; 64: 266-8.

4. Cunningham GR, B oi. Testosusone replacemeht ivich nansdennal 
theiapeũúc Systems: physiologiaU seium testosterone and devated 
dihydrotestoâenmc levds- XUM 1989; 261:2525-30.

5. Meĩlde AW, B ÓL Pharmacnklnrtla and metabolism of a peimeitíon- 
enhanced testosterane nansdennal System In hypoganadal men: 
InUuence of appBcadon stte. J ơin Eiubainol Mttab 1996: 81:1832-40.

6. Yu l  B  aL Tnnsdennal tcstosterane admlnỉsoadon in hypoganadal 
men: comparison af pbannacaldnetia al đuierem sites oi ippliatdon 
and at the Um and &hh days af appllcadon. J  ơbi rhem uol 1997; 37:

_ 1129-38.
7. Dobs AS. B al. Phannacokinetks. eíBacy, and saíety crf a penneadan- 

enhanced tesiosterone transdermaị System in compaiison wỉth M- 
sveeldy injections of testosterdher ènanthate ỉm  (he neatmem ot 
hypogonađal men. 1 Oin EndooiXoÙteub 1999; 84: 3469-78.

8. Slngh AB, lĩ  aL Pharmacokinetics oí a. mnsdeimal testQsterone System 
in men wfth end stage renal dỉsease receíving maintcnance hemodĩalysỉs

'  and healthy hypogõnadal men. }  cùn Enđocrinal Mitãb 2001; 86:2437- 
45. v;:‘;

9. Swerdk)ữ RS. 0  aL Long-tèrm pharmacoldnetia ol transdeimal 
, testosterone gel in hypogonadal men. J ơ ln  E tdeaim l Meteb 2000; 85: 
t  4500-10.

10. Maibury T, lĩ aL Bvaluation of the phannacoldnetic praĐIes of the new 
testosterone lopiol gel tormulaikm. Testim". compãred to AndtoGeL 
Bãpharm DniỊ Dispttt 2003; 24:115-20.

11. Koibonitt M. B aL A comparison oí a novel testostemne Moadbesive 
bnccal System, Strlant. wlth a testosterone adhesive patch in 
hypogonadal males. J Qin BnEatriml MBab 2004; 89:2039-43.

12. Wang c  «  a/. New testosterane buccal System (Stiiant) dellvén 
. physiological testostenme levels: pharmacoldnetio study in bypogana-

dal men. J ơõt Endotrmol Mữaằ 2004; 89: 3821-9.

Preparotions
Proprieỉory Prepartrtioni (detailỉ are given in Volume B)

Single ingredient Prsparatiam. Arg.-. Androlone; Androtag; 
Nebido; Sustaoon 250; Testex; Testoviron Depot 100; Testovir- 
on Depot 250; Undestor; AusiraL: Andriolỉ Andro-Feme; 
Androderm; Piỉmoteston Depot; Reandroo; Sustanon ìoot; 
Sustanon 250; Testogel; Austrừt; Andiiol; Nebido; TestogeL* 
Belff.: AndroGel; Itnogen; Nebido; Sustanon 250; Teetim; Testo- 
cap$; Braz.: Androxon; DqxKteron; Nebido; Canad.: Andrìol; 
Androdenn; AndroGel; Delatestryl; Testhn; OtOr. Actiser-T; 
Nebido; Primoniat Depot* Sustenan 250; Sustenant; Testocapt 
Testovital; Ckhuc. Andriol Nuo Shi Si Te Long
(S#ỈẾ); Cz.: Agovũin; AndroGel; Intrinsa-h Livensa-h Nebido; 
Sustanon; Testopatcht; Tosttant; Undeston Denrn.: Andriol; 
Nebido; Testim; Testogel; Testoviron Depot 250f; Toỉtran; Fiiu: 
Nebido; Panteston; Susunon 250; Testim; Testogel; Tostian; 
Pr.: AndroGel; Androtardyl; Forúgeb Intrinsat: Nebido; Pantes- 
tone; Testopatch; Ger.i Andriol; Androtop; Intrinsat; Nebido; 
Striamt; Testint Testogeb Testopatch; Testotop; Testovừon 
Depot 250; Tostran; Gr.: Androderm; Andropatch; Nebido; 
Restandol; Testint Testogel; Testopatdt Testoviron; Tostran; 
Hortg Kong: Andiiol; AndroGel; Nebido; Sustanon; Testoviron 
Depot Bung.: Andriol; AndroGel' Nebido; Tostian; InđUr. 
AndrioL* AndroSL* Aquavứon; Cemos; Nuvir; Sustanon 100; 
Sủstanon 250; Testanõn 25+; Testanon 50+; Testoviron Depot 
ìỉúUm.: Andriol; Nebido; Sustanon 250; ỉlí:  AndroGel: Andro- 
patch+; Intrinsat; Livensat; Nebido: Restandob Striantt; 
Sustaiion 100+7 Sustanon 250+7 Testìm; Testogel; Tostran; 
Israel: AndroGel; Androxon; Nebido; Sustanon 250; Testomax; 
Testoviron Depot ItaL: Andtiol; AndroGel; Inoỉnsa+7 Nebid; 
Strỉant Sustanon; Testim; Testo-Enant TestogeU Tenopatdt 
Testovis; Tostret MaUrysũc Andriol* Nebido; Atet: Andriol' 
Lơwtiyel; Nebido; Primoteston Depot Sostenon* Testoprim-D; 
Netíu: Andriol* AndroGel; lntnnsa+7 Uvensa+7 Nebido; 
Striant+7 Sustanon 100; Sustanon 250; Testim; Testogel; Tos- 
tran* Norw.: AndrioL' Atmos+7 Nebido; Testim; Testogeb Tos- 
tnut NZ: Andriol* Androderm; Panteston; Primoteston Depot+7 
Reandron; Sustanon; PhiUpp.: Andiỉol; Nebido; PoL: Androtọp; 
Intrinsa+7 Livensa+7 Nebido; Omnadren; Testosteronum Prolon- 
gatant Tostran; Undestor; PorL: Andriob AndroGel; Intrinsa+7 
ĩlvensa+7 Nebido; Sttiant+7 Testím; Testogel; Testopatdt Testo- 
viron Depot’ Tostran; Rux.: Andiiol (Asqmn); AndroGel 
(ARKporem); Nebido (He6iuio); Omnađren (OMBaqpeH); 
Sustanon 250 (CycnaoB 250); S-Afr.: Andraxon; Depotione; 
Nebido; Sustanon 250; singapore: AndríoL' AndroGel; Nebido; 
Sustanon 250; Spain: Intrinsa+7 Itnogen; Ntunanis+7 Reandròn; 
Testẹx; Testìm; Testogel; Testopatch; StoetL: Atmos+7 Intrinsa+7 
Nebido; Test+m; TestõgeL* Tosirex; Undestor Switt; Andriól 
Nebido; Testogel; Testoviron Depot Tostran; Thai: AndrioL* 
Cypíonax: Depo-Test Nebido; Test-Comp: TestoBc Testovừon 
Depot Turk.: Nebido; SUỉtanon 250; TestogeL* Vbigen; ƯK 
Andropatch+7 Inưinsa+7 Nebido; Restandob Stiiant Sustanon 
100+7 Sústanon 250; Testím; Testogel; Testosterone Implants; 
Tcrstran; Vlrormone: Ukr.: Andiỉol (Anapmi TK); AndroGel

(AnapcnKeik); Nebido (HeSũto); Omnadien (OuBaapea); USA: 
Androderm; AndroGel* Axiron; Delatestryl; Ronesta; Stiiant 
Testim; TestopeL* Venez.: Andriol; AndroGel* Polysteron 250; 
Prơvtron Depot

MuhHngrecSent Prepoiuliom. B rat: Durateston; Bstandron P; 
Trinestril; Chile: Estandron Prolongado+7 Ct: Pollvirin; India: 
Mbtogen; ItaL: Pacovh; Testọviron; Maíaysia: Sustanon 250; 
Ate.: Despamen; Sten: NeứL: Estandron Prolongatum+7 Port: 
Sustenon 250; S-Afr.: Mixogen+7 Prixnodian Depot+7 Thai.: 
Methannon-F+; Prlmndlan Depot+7 T u rk.: Estandron Prolan; 
USA: Depo-Testadiol+7 Depotestogèn+.

Pim inucopoeial Preponiions
BP 2014.: Testosterone Enantate Inịection; Testosterone 
Implants; Testosterone Proplonate hqectíonỉ 
ƯSP 36: Testosteione Cypionate Injecdon; Testosterone Enan- 
thate liỹection; Testosterone Injectable Suspenãon; Testosterone 
Propionãte Injection.

T e t r a h y d r o g e s t r in o n e  ®

• 1 Ba-Horrioprégna^Aìl-tnen-17Prol-ỉ-one. I 
CuHaApBUS-
Ớ s  —  618903-56-3. r  ■ >

Street names. The foHowing tennỉ have been useđ as 'Street 
names' (see p. vii) or slang names for various íonns of 
tetrahydrogesttỉnone:

Thê cleăr.

PrọỊ^/e
Tetrahydrogestrinone iỉ a synthetic anabolic steroid that is 
structuraDy related to gestrinone (p. 2280.2) and trenbolone 
(p. 2310.2). Ít has been subject to abuse in spon.

Adion. Tetrahydrogestrinone hađ androgenic and proges- 
togenic activity in a yeast-based ừỉ-vừro bloassay study.1 
The anabolỉc and androgenic properties of tetrahydrogẽs- 
trinone have also been stuđled in ammab.1-4

ỉ. Death AXa a  ềL Tetxabydrogestxỉnone b â potem tndrogen and 
progesdn. ĩ  CBn Bnắoơùiứ Mttab 2004; 99:2496-2500.

2. Labrie ĩ.tíã L  Tenahydrc^esvỈDOQe ỉnduces a genomỉc signature typical 
oỉ a potcnt anahoBr suroằd. J Eĩtáờainoỉ 2005:164:427-33.

3. iasụịa K, et ềL Tettahỵdroịestxinơnc ỉs an anđrogenk ttcroid  that 
sámulates andiogen Teccptor-medỉaied. myotesic đĩSercĩxtỉatỉon ỉn 
C3H1ƠT1/2 muỉ^xnem mesencbymal a À t and pramotes muade 
acovtỉon ỉn ordiỉdectandaed maỉe rats. Endoơvtoĩogy 2005; 146:4472-6.

4. Priedd K ctãL  Tetrahydrogestrinone B a potem but unsdecrivc bindtog 
steroid and aííeco gỉncoconỉcoid rignaĐỉng in the Bver. Toxìcol Lett 2006: 
164:16-23.

T ĩ b o l o n e  /BAN, USAN. tiNNI ®
7Ó-MethylnoretlỊynodrel;.- Org-OĐ-14;r Tìbofòn; . Tibolòna;- 
TibolontTìbolonum; ĨMÕonoH. ■- - „  -
Í7|ĩ:kỵdrp>ỹ77ạ-mettíyl-19i\0Trĩ 7a-prẹg n-S(1 o^erựữ-yn*

3-one.
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045.-5030*53-5.
ATC— G03CX01. ' ' --
ATCVet —  QGÕ3CX01.
UNII— FF9X0205yi

Pharmacopoeias. In Eur. (see p. vii).
Ph. Eur. 8: (Tíbolone). A white or almost vvhite, crystalline 
povvder or crystals. It exhibits polymorphism. Practically 
insoluble in vyater; soluble in acetone and in racthyl alcohol. 
Store at a temperature of 2 degrees to 8 degrees.

Uses and Administration
TTbolone is a steroid derived bom noretynodrel that has 
oestrogenỉc progestogenic and weak androgenic proper- 
ties. It is used as menopausal HRT (below) for oestrogen 
debdenqr symptoms, indudỉng vasomotor symptoms, in 
postmenopausal women. Tĩbolone may also be used in the 
prevention of postmenopausal osteoporosis in women at 
high risk of bacture who cannot be treated with other 
therapy. The usual oral dose is 2.5 mg daily in a continuous 
regimen. Tibolone should not be started for at least 12 
months aber the last menstrual period oỉ a natural 
menopause, but may be started immeđiatdy in women who 
have undergone a surgical menopause or wbo are being 
treated with a gonadoreỉin analogue. Unlike oestrogen- 
based HRT, a progestogen is not added to tibolone therapy 
ỉor women with an intact uterus.

In women with a ttterus who are transterring bom an 
oestrogèn-only íonn oỉ HRT to tỉbolone. it is suggested that a 
withdrawal bleed be induced with a progestogen beíore 
starting tíbolone, and in those transíening bom a cycllcal 
combined HRT, tỉbolone should be staned the day aỉter 
Snishing a full qrde. Women taking contìnuous combined 
HRT can be transferred to tibolone at any time.

'Add-bodc' therapy. Tibolone reduces the vasomotor 
symptoms and bone loss caused by gonadorelin analogues, 
without impabịng theb eíbcacy in the treatment of endo- 
metriosis1*2 (p. 2264.1) and Sbroids3 (p. 2281J). Tỉbolone 
also reduced vasomotor symptoms in a short-term study 
of women being treateđ with leuprorelin for premenstrual 
syndrome4 (p. 2272.3).

1. Ilndsiy ĩC B a L  The eflect oí idd-b.dc ơesnnem  vshh đbolone (LivUl) 
on padaKs aeated wiib the looadotmpin-releaslng honnone •gonist 
oĩptordỉii (Deopetyl). Ftrtũ Sarìl 1996; 65: 342-8.

2. Tầskin O .aaL  èoécdveness at dbolone an hypoestrogenlc symptoms 
InđDcẽd in  goserelỉn neatment ia padents Hdih endomeoiosls. Ftrtìl 
Sterìl 19977 67:40-3.

3. Palomba s. đ  aL A dhdẽal ạdil of Um eBeas of dbolone admìnlstered 
svith gonadotrapin-releaslng honnone anelogues tor the Deatment oí 
uterỉne leicmyomete. P trtìĩ Suriỉ 1998; 70: .111-18.

4. Di Círio c B tL  Use of leuprollde icetite plus tíbolone in the ao tm en t 
of severe pmmenstnul syndtome. h rtíl suril 2001; 75:380-4.

Menopausal disorders. The oesưogenic eữects oỉ tíbolone 
make it eữectỉve in the management oỉ menopausal dỉsor- 
đers (p. 2245.1) su ch as vasomotor symptoms and vagỉnal 
atrophy. It may also be used for the prevention of postme- 
nopausal bone loss. and there is some evidence that it 
may be usetul for ơeatìng postmenopausal osteoporosis 
and redudng bacture rỉsk. The progestogenic eữects oỉ 
tibolone are thought to be suỉBdent to prevent endo- 
metiỉal proliíeration, so that unlike the oestrogens that 
are generaũy used íor menopausal HRT (p. 2244.2), a pro- 
gestogen. is not added to tibolone therapy for women with 
an intact uterus.
Reviews.

1. Modelska K. Cummlngs s. Tỉbolone for postmenopeusal vromen: 
systemedc ievỉew of randomỉsed txisls. J  ơ ĩn  Endoaùĩoĩ Mttab 2002; 87: 
16-23.

2. Swegle JM, Kelly MW. Tibolone: 1 unique version of bormone 
replăceroent therapy. Aim Pharmaaứur 2004; 3& 874-81.

3. Kenemus 7. SperoS L. Tlbolone: dinĩcal recommendaUons and 
practidl guidelines: a repon oỉ the lntemaUoiul Tlbolone Consensus 
Group, lỉtta riu s 2005; 51:21-8.

4. Ettinger B. Tĩbolone for pieventìoo and treatmen: of postmenopausal 
osteoporods. M attmttu 2007; 57: 35-8.

Adverse Effects
Irregular vaginaỉ bleedbig or spotting may occur with 
tíbolone, mainly during the Sist ỉevv months oỉ ưeatment* 
unỉike cydical, but similar to continuous, combmation HRT 
(p. 2246.3), tibolone does not produce regular withdrawal 
bleeding. other eữects on the genital tract may indude 
leucorrhoeá, pruritus, candidlasìs, and vaginitu. Other 
advetse ebects have induded breast pain, weight gain, 
oedema, diginess, skin readions, headache. migraine, 
visual disturbances, gasơointestinai disnubances, hyper- 
trichosis, altered liver ỉunction, depression, and arthralgia 
or myalgia.

Inddence of adverse effeds. In 1994, the UK CSM had
received reports of 2796 suspeaed adverse reactíons with 
tibolone over 3 yeais, out of about 666000 prescriptions.1 
The commonest reported ebects were headache, diTàness, 
nausea, rash, itching. and weight gain. Vaginal bleeding 
appeared to occur m about 8 to 9% of redpients. There 
had also been 52 reports of migraine. 4 of exacerbation of 
migraine, and 49 reports of visual disturbances. some sug- 
gestive of migraine.

ỉ. CSM/MCA. Tĩboỉone (Livỉal). Qnrertí Problems 1994; 20: 14. Aỉso 
avaỉUble au htrp://wwwjnhra.gov.uWhome/idcpIg?ldcServícc*GET_ 
FTTPfrdnocN»me»CQN2015632&RgvisionSelectionMcưiod«LatesiRe- 
leased (accessed 18/08/08}

Caixinogenicity. BREAST. The large cohort Million Women 
study1 examined breast cancer inddence and mortality in 
relation to HRT use. Aíter an average fo!low-up of 2.6 
years for inddence, and 4.1 years for mortality. data were 
ávailable lor a group of 18186 women who had used 
dbolone. There were 184 cases of invasive breast cancer 
equaũng to an overall risk of 1.45 (95% conhdence inier- 
val 1.25 to 1-68) relative 10 women who had never used 
HRT. This was berneen the relative risks calculated for 
oestrogen-only HRT (1.30) and combined HRT (2.00). The 
risk was raỉsed ỉor current but not past use of tìbolone, 
and increased with total duration o i  use.

For comment on the risk of recurrence in women with a 
history oí breast cancer see Malignant Neoplasms under 
Precautions, p. 2310.1.

1. MlIIion Women Siudy CoDaborston. Breast ancer and honnone- 
replacemeni therapy in Um MlUloa Women Study. LmuB 2003: 362: 
419-27. Correcùon. ibũL: 1160.

ữlDCMETRRM Endometrial hyperplasia 'and endometrial 
cardnoma have been rarely reported aber investigation of 
uterine bleeding in women receiving tibolone therapy,1*3 
as has exacerbation of adenomyosis.'4 Some of these 
vvomen had previously recdved oestrogens.

A cohort and nested case-control study’ íound that 
dbolone might have been assodated with an increased lisk 
oỉ endometrial cancer compared with conventional íorms of 
cõmbined HRT, but the data were weak and mỉght have 
been aữected by bias and uncontrolled conỉounding íactors. 
The large cohort Million Women Study4 of HRT inđuded a

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol + denotes a pieparation no longer acdveỉy marketed
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group of 28028 who had used tibolone íor an average of 
about 3 years. The risk of endometrỉal cancer was increased 
to 1.79 (93% conbdence interval 1.43 to 2.25) in those who 
had used dbolone, compared with women vvho had never 
used HRT, and the risk was higher vvith more than 3 years oỉ 
use compared with shorter durationỉ. In contrast, a smaller 
randomised study7 comparing tibolone with combined HRT 
recorded no cases o( endometrìaỉ hyperplasia or cardnoma 
in 1317 vvomen given dbolone for up to 2 years.

t. von Dadelszen p. t í  a i ERdometrỉal hyperplasỉa and adenocardnoma 
duringtỉboỉone (Uvỉal) therapy. B rJ Obàet Gynaeeoỉ 1994; 101; 158-61.

2. Ginsburg J, Prdevỉc GM. Cause of vaginai bỉeedỉng ỉn postmenopausaỉ 
wromen takỉng tỉboỉone. Maturitas 1996; 24: 107-10.

3. Yarigỉ K  tí ai. Cardnoma oí the endometrỉum in patíents treated vvỉth 
tibolone.-Gyn«ơ/ OtKol 2004; 93: 568-70.

4. Prys Davies A. Oram D. Exacerbation of adenomyosỉs in a 
postmenopausaỉ woman taking tìboỉone assodated wỉth an eỉevatỉon 
ỉn serutn CA 125. 3 rJ  Obutt Gyiuecoỉ 1994; 101: 632-3.

5. de Vries cs. tí ai. Ttboỉone and endomeuíal cancen a cohort and nested 
case-control study in the UK. OruỊ Saptty 2005; 28: 241-9.

6. Mỉllỉon Women Study CoUaboraton. Endometriaỉ cancer and hormone- 
repỉacémeru therapy in the Mỉỉlion Women Study. Umax 2005; 365: 
1543-51.

7. Archer DF, tí ai. Endometríal effects of tiboione. J Clirt Endocrínoỉ Metab 
2007;'»2: 911-18

Effects on the cardiovascular System. A study1 of tibolone 
in the treatment of osteoporosis in postmenopausal 
vvomen.. .aged betvveen 60 and 85 yeărs (ound that 
although it reduced the rísk of íracture, breast cancer, and 
possiblý colon cancer, there was an increased risk of 
stroke. The authors theretore conduded that tibolone 
should not be used ÚI elderly women and women vvith 
risk íactors for Sttoke.

1. Cummỉngs SR, tí ai. LỈFT Trial Investigators. The ettects of tiboỉone in 
. older posĩmenopausal women. N Engt J Med 2008; 359: 697-708.

P r e c a u t io n s

Tibolone is contra-indicated in vvomen with breast cancer or 
oestrogẽn-dependent tumours, cardiovascular or cerebro- 
vascular disorders induding anerial or venous thromboem- 
boLism. or a history of these conditions, undiagnosed 
vaginal bieeding, umreated endometrial hyperplasia. and 
acute liver disorden. It should not be given to pregnant or 
breast-íeeding women and is not intended for use in 
premenopausal vvomen. except those being treated with a 
gonadorẽlin analogue.

Use oỉ tìbolone vvithin 12 months of a natural 
menopause is not reconunended because irregular vaginal 
bleeding is likely. Breakthrough bleeding and spotting may 
occur in the Grst few months of therapy, but should be 
ínvestigated if it persists beyond 6 months, starts aíter that 
time, or continues atter tíbolone has been stopped. Missing a 
dose may increase the likelihood of bieeding and spotting.

Care should be taken when giving tibolone to patíents 
with uterine hbroids, endometriosis. liver disease. gall- 
stones, disorders that may be exacerbated by ũuid retention 
such as cardiac or renal dysíunction. hypertension, epilepsy. 
or migraine. or with a history of these conditìons. It should 
also be gỉven with caution to patients with dyslipidaemia or 
diabetes mellitus. Patients with risk factors for thromboem- 
bolic disorders or oestrogen-dependent tumours, or a 
history of endometrial hyperplasia, should be dosely 
monitored. Tibolone should be stopped if there are signs o( 
thromboembolism, a sígniCcant increase in blood pressure. 
new onset of migraine-type headache. or if abnormal liver 
hinction testỉ or cholestatic jaundice occur. Consideration 
should be given to stopping tibolone 4 to 6 vveeks beỉore 
elective surgery when prolonged ũnmobilisation after 
surgery is likely.

Motignant neoplasms. Licensed product iníonnation 
contra-indicates the use of dbolone in vvomen with oestro- 
gen-dependent tumours. as well as those with a history o( 
breast cancer. Previously it had been suggested that, 
because of a less oestrogenic eữect on breast tissue. tibol- 
one might be a suitable altemative to oestrogen-based 
HRT for women with a history of breast cancer and there 
have been a few reports oỉ its use for menopausal symp- 
toms in su ch patíents. An observational study1 and a case- 
control stuđy* o( women who had been treãted for breast 
cancer (ound no evidence that tumour recurrence was 
higher in those subsequently given tibolone than in those 
vvho were noL Case-conưol studies also suggested that 
tìbotone did not increase the risk of recunrence of treated 
endometriap or ovarian4 cancers. Although promising, 
these da ta were limited and íurther studies vvere needed 
to confirm the safety of tíbolone in these groups of 
patients. partícularly as there was some evidence5 that in 
UK general practice it may have been prescribed preíeren- 
tially to women at increased riỉk of breast and endometrial 
cancers, induding vvomen with a history of breast cancer. 
The LIBERATE study* was aimed at testing whether dbol- 
one did not increase the risk of breast cancer recurrence in 
postmenopausal women who had been treated surgically, 
many of whom were receiving adjuvant therapy. The 
study was ỉtopped earỉy, based on an interim saíety assess-

ment. Final results shovved that after a median folỉow>up 
of about 3 yeais. there was an increased risk o i cancer 
recutrence in those given dbolone. compaied with place- 
bo.

For reportỉ of the inddence of breast and endometrial 
cancers in woĩnen given tibolone, see Cardnogenidty, 
p. 2309.3.

1. Dtmtaíkaldi c  ct *L CUnkal e&eas of ubolooe in postmennpausil 
women aỉter 5 yean oi tamoxỉỉen thenpy ỉor breast ctncer. ơimacuric 
2005; 8: 342-51.

2. Gouưiooiỉs M, tí tá. Tỉbolone therapy ỉn breast cancer survtvors: a 
retrospectíve stuđy. J Obtítí Gyttaecoỉ Ra 2007; 33: 68-73.

3. Lee K-B, aaL  Endõmetriaỉ cancerpctiems and dboỉone: a matched case> 
conưol study. Maturitas 2006; 55: 264-9.

4. Lee K-B. «Tđ/. The sa/etyoftibolone in epỉtheUalovirỉancaacerpetíena. 
Maturiùa 2006; 55: 156^61.

5. Velthuis-te Wỉerik EJM et ai. Preỉerentỉaỉ prescrỉbing oí tiboỉone and 
combined esưogen plus progestogen therapy in postmenopausal 
women. Matơpattst 2007; 14: 518-27.

6. Kenemans p. et ai. LtBERATE Snidy Group. Saíety and efficacy of 
ưbolone ỉn breast-cancer padents with vasomotor sympcoms: a double- 
bỉind. randomỉsed. non>ỉnferioricy trial. Lanaet Ortcòl 2009; 10: 135-46.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Potphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes tibolone as prob- 
ably porphyrinogenic it should be prescribed only for 
compelling reasons and precautions should be considered 
in all patients.1

1. The Drug Database íor Acute Porphyria. Avaỉlable at: http://www. 
drugs-porphyria.org (accessed 06/10/11)

Interactions
Compounds that índuce liver enzymes. such as phenytoin, 
carbamatepine. and nfampicin, might theoretically 
enhance the metabolism oí tibolone and thus ceduce its 
actívlty.

For reíerence to the effect of tibolone on the acúvity of 
oral antícoagulants, see Sex Hormones under Warfarin, 
p. 1535.1.

Pharmacokinetícs
Tibolone is rapidly and extensively absorbcd aíter oral doses 
and quiddy metabolised into three aaive metabolites, two 
o( tvhìch have mainly oestrogenic activity while the third. 
lìke the parent compound, has progestogenic and 
androgenic activity. Peak concentrations of tíbolone and 
its metabolites occur aíter about 1 to 1.5 hours, and the two 
main metabolites have an elimination haU-life of about 7 
hours. Metabolites are excreted in the bile and elũninated in 
the íaeces. About 30% oỉ a dose is excreted in the urine. 
Reíerences.

1. Timmer CJ. Doontam DP. Eííect oỉ renaỉ impainnent on ihe 
pharnucokinetícs oí a single orai dose oí tìboỉone 2.5 mg in earíy 
posonenopausal vvomen. Miarmacữthgraựy 2002; 22: 148-53.

2. Tlmmcr CJ. Huisman JA- EHect oỉ a 5tand«rdized meaỉ on the 
bioavailabỉỉity of a single onl dose of tíbdone 2.5 rag ỉn heaỉthy 
postmenopausaỉ women. Pharmaeotherapỵ 2002; 22: 310-15.

3. Tlmmer CJ, et ai. Pharmacolônetỉcs oỉ tíbolone ỉn earỉy and ỉate 
postmenopausaỉ ivomen. Br J Qin Phamuưoi 2002; 54: 101-6.

4. Verheuỉ HAM. tí đi. Pharmacokỉnetíc parameten ơf sullated dbolone 
metaboỉites in postmenopausal vvomen aíter single and multípỉe doses oỉ 
tibolone. ơin Pharmatoỉ Thtr 2007; 81: 573-9.

Preparatíons
Propóetary Prvparations (detallỉ are given in Volume B)
Single íngredient Preparatiom. Arg.: Cetvictal; Climalonat; Cli- 
matbc Discretab Paradim; Senalina; Tibodim; Tibotem; Tỉro- 
varioa; Todine; AustraL: Liviab Xyvion; Austrũr. Livieb Belg 
Heria; Uvial; Braĩ.: Klímater; tibiam; tãvial; livolon; Rcdudlnv 
Tíbial; Chile: Climafen; Lirex: Liviab Plenovtdt; Tinox; Tobc; 
China: Livial (?<JÌtS); Qi Luo Shu Cz.: Ladybon;
Liviab Tiboivivax' Denm.: LiviaL' Fìn.: Uviai; Fr.: Liviab Ger.: 
Liviella; Gr.: Livial; Hong Kang: Livial; Hung.: Livial; Indiar. 
Livial' Maxtib; Tibotem; Tibomax; Indon.: Lỉvial; IrL: Livial; 
brael: Livial; ỊtaL: Livial; Maíaysũr. Livial; Mex.: Bontib Lìsertil; 
Livial: Sintemeb Neth.: Liviab Norw.: Livial; NZ: Livial' PW- 
Hpp.: Iivial; Menoresp PoL: Ladybon; Uviab Port.: clitax; Gold- 
ar, Liviab Uldnil; Rus.: Ladybon (JIeflHỗ0H); Livial (JĨHBHU); s. 
Afr.: Livitem: Singapore. Liviab Spain: Boltin: Swed.: Líviat 
Svritĩ.: Liviab Thai.: Livial; Turk.: Liviab UK: Liviab Ukr.: 
Livial (JIhbhu); Venez.: Femseb Fomene: liviab Tinox.
Phonnocopoeid Proporohoos
BP 2014: Tibolone Tablets.

Trenbolone Acetate IBANM, USAN, HNNMI ® 
Áoetato de ứenbolona; RƯ-Ỉ697; Trenbolona, acetato- de; 
Trenbolone, Acétate de; Trenboloni Acetas; ■ .Trienbolonẹ 
Acetate; TpeHổonoHa AụeTaT. . .
17P-Hydroxyestra-45,11 -trien-3-one acetate.
C2oH2Á = 3 Í 1 4  . <
CẠS —  10161-33-8 (ơenbobne); 10161-34-9 (ữehbolone. 
acetate). ■'
UNII — RUDSY4SVƠS. ‘ ■ -

Phannacopoeias. In u s, for veteiinary use only.

USP 36: (Trenbolone Acetate). Store in airtight containers at 
a temperature o t 2 degrees to 8 degrees.

Trenbolone acetate has been used as an anabolic agent in 
veterinary practice. The hexahydrobenzylcarbonate has also 
been used ĩor its anabolic properúes.

WHO spedGes an acceptable daily intake of trenbolone 
acetate as a residue in ỉoods, and recommends maximuưi 
residue lỉmits in vatious animal tíssues.' Hovvevèr/ìt should 
be noted that, in the EU the use o( trenbolone ácetate and 
other anabolic steroids is restricted to certain-therapeutic 
indicatíons in non-food produdng animals and their use ai 
growth promotors is banned. — •

1. FAO/WHO. Evaluatỉon of certain veterỉnary drug residues in food 
thỉrty-fourtb report of the joint FAO/WHO cxpert conunittee on ỉootí 
addỉtỉves. WH0 Tteh Rep sér 788 1989. Aỉso avaiỉabỉe at: http://lỉbdoc 
wfaoJnt/tn/WHO_TRS_.788.pdf (accessed 13/11/07)

Trimegestone ỊBAN, USAN. riNNỊ
RU-27987; Trimegeston; Trimègestona; Trimégestone; 
Trimegestoni; Trimẽgestonum; TpMMerecroH. 
173-{S)-Lactoyl-17-methylestra-4,9-dien-3-one; - t7ỊH(5)-2- 
Hyidroxypròpionyl]-17a-meứiylesơa-4,9-dien-3-one. 
CuHx Óị=3415 
C4S — 74513-62-5.
UNII — 46S8K0H08W.

P r o ỉi le

Trimegestone is a progestogen (see Progesterone, p. 2300.2] 
used as the progestogenic component of menopausal HR1 
(see p. 2244.1). It ís given orally in daily doses of 250 01 
500 micrograms in a cydical regúnen, or 125 micrograms in 
a continuous regimen. Trímegestone is also undei 
investigation as a component of a combined oral 
contracepđve.
Reviews.

1. Grubb G,e ta i. Cỉỉnical experientt wỉth trimegescone as a new progestir 
ỉn HRT. Sttroùb 2003; 68: 921-6.

2. Sitruk-Ware R. et ai. Predỉitỉca! and dinical properties of trimegestone: i 
potent and seỉective progestỉn. Gyneai Endoainoỉ 2007; 23: 310-19.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) anc 
the Porphyria Centre Svveden, dassiũes tnmegestone anc 
oesưogen combinations as probably porphyrinogenic i’ 
should be prescribed ooly for compelling reasons and pre 
cautíons should be considered in all paúents.'

I. The Dmg Database for Acute Porphyria. Avaiỉabỉe at: http://www 
dmgs-pmphyria.org (accessed 04/10/11)

Preparations
Pmprietarỵ Pnparutions (detailỉ are gi ven in Volume B)
MuhHngradient Preparalions. Arg.: Totelle aclico; Totelle Con 
tỉnuo; Braz.: Totelle Ciclo; Totelle; Chile. Ginotex; Lovelle Cidi 
co; Loveile Contìnuo; Totelle Cidico; Totelle Conónuo; Hex. 
Totelle Continuo; Totelle Secuendal; Venei.: ToteDe Cidico 
Totelle Continuo.

T r ip t o r e l i n  {BAN. USAN, rtNNi 0  
■ AY-25650; BIM-21003; BN-52014; a-118532; [^O-Trypto- 
phan] luteinrsing hormone-releasing fector; Triptorelina; 
Triptoreline; Triptorélỉne; Triptorelinum; D-Tfps-LHRH; Tpnò- 
TopenMH. J
5-Òxo-L-prolyl-L-histìdyl-L-tryptophyk-seryt-L-tyrosyl-p-tryp- 
tophyl-i-leucyl-L-arginyl-L-prolyíglyơnamìde. .¥•: ■< -
€ « ^ , £ > , ^ 1 3 1 1 3  -
Ỡis — 57773-63-4. ■ ■ .
ẠTC— LŨ2AE04. .. ' V'
Â7C Vet — QU32AE04. .
ỤNII — 9081Y98W2V

Triptorelin Acetate IBANM, riNNMi ®
Ạcetato de triptorelina; Triptoreliiniasetaatti;. iĩriptocelin 
Asetat;Triptorelina, acetato dẹ;Triptorelinaeetaiĩ.Triptsféline, 
Acérate de; Triptorelini Acetas;TpvinTopenMHa A u e ĩ a r . - ' 
^ ^ ,.0 ,3 ,^ 0 2 = 1 3 7 ) 5  •H ;/-
CAS — 140194-24-7 :
ATC — L02AE04. -
ATC Vet — QL02AE04. < - „ í . - - '
UNIIỳ-̂ 430FW291R9í -

Trỉptorelin Diacetate ỊBANM, riNNMi ®
Diacetato de triptorelina; Tnptõréline, -Điacetate de, 
Tnptorelmi Oiacetas; TpnnTopenMHa AnauetaT. 
Q4Ha2N,aO,3,2C2H402=1431 6 .
CAS — 105581-02-0. . _

All cross-reíerences reíer to entries in Volume A

http://www
http://l%e1%bb%89bdoc
http://www
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T r ip to r e lin  E m b o n a te  ÍẼANM, lữ̂ NMỊ ®

Uses and Adminỉstration
Triptorclin is an anaỉogue oỉ gonadorelin (p. 2280.3) with 
similar propertíes. It is used for the suppression oi gonadal 
sex hormone productỉon in the treatment oí maHgnant 
neoplasms oỉtheprostatè, deviant sexual behavlour in men, 
Central precodous puberty, and in the management of 
endometriosis, ỉemale iníertìlity, and uterine ũbroids. 
Triptoielin may be given as the base, acetate.diacetate, or 
embonate, although ỈOT some preparatìons stateđ to contain 
the acetate or điacetate it is not ahvays dear which has 
actuaũy been used. Doses are,usually given ta teims of the 
base, and the following are each equivãient to about 1 mg of 
triptorelin:
• triptorelin acetate, 1.05 mg
• triptorelỉn dỉacetate, 1.09mg
• triptorelin embonate, 1.30mg
Triptorelỉn is given as a daily subcutaneous injection, or as 
an intramuscular or subcutaneous depot preparation lasting 
a month or longer.

In the paDlative treatment oỉ advanced prostate cancer, 
a dose equivalent to triptorelin 3 or 3.75 mg is given 
intramusculariy as a depot preparation every 4 weeks; the 
first dose may be preceded by 100 micrograinỉ daily ỉor 7 
days by subcutaneous injectíon. In some countries, depot 
preparations containing 3.75 mg may be given subcuta- 
neõusly instead. A longer-acting depot préparation that 
contains the equivalent of triptorelin 11.25mgisgivenonce 
every 12 to 13 weeks; a depõt supplying the equivalent oỉ
22.5 mg every 24 weeks is also available in some countries. 
Some countries also allovv use oỉ depot doses oỉ 3mg once 
every 4 weeks or 11.25mg oncé every 12 to 13 vveeks for 
medical therapy in locally advanced disease. An 
anti-androgen su ch as cyproterone acetate may be given 
íor several days beíore beginnỉng therapy with triptorelin 
and continued ỉor about 3 weeks to avoid the risk oí a 
đisease Hare.

An lỉ.25-mg intramuscular depot preparation, given 
every 12 vreeks, may be used in the management of 
deviant sexuaỉ behavỉour in men. The addhion oi an 
and-androgen should be considered when stardng therapy, 
to counteract the ihitia] rise in serum-testosterone 
concentrations. Sim ilarly, the  addition o ỉ an 
anti-androgen should be considered belore stopping 
triptorclin because oỉ a risk oi increased sensitivity to 
restored testosterone.

Simiỉar doses o! the 3- OT 3.75-mg depot preparations 
may be given for up to 6 months in the management oí 
endometriosis or u terine  ũbroids, with treatment begun 
during thẹ Sist 5 days of the menstrual cyde. Hie 11.25-mg 
depot may be used as an altemadve for endometriosis. In 
the management of ĩemale iníenility doses oỉ lOOmicr- 
ograms subcutaneously daily, with gonadoưophins, have 
been recommended hóm the second day of thê menstrual 
cyde lor about 10 to 12 days.

Adnúnistration ìn chikiran. Triptorelin may be used in 
the management oỉ Central precodous puberty and ha$ 
been used in the diagnosis oi delayed puberty. It has also 
been tried in the treatment of growth retardatíon (see 
below).

Dỉagnosủ of hypothaknnic and pihiHary dysbndion.
Gonádorelin analogues ha ve been used ỉn the diagnosis oi 
delayed puberty (p. 2252.1). Triptorelin has been used in 
boys to dtSerentỉate gonadotrophin delldency hom consti- 
tũtỉonaỉ delayed puberty,1-2 although one study3 ỉound it 
to be less accurate than a test using human chorionic 
gonadotrophin.

1. Zimbooi G. tí aL Use of the gonadotropin-releasing hoanone agonis 
triptordtn in the dlagntMb c i delayed pubetty in boys. J Ptấiữtr 1995; 
ũ éc  75«-a.

2 . Ị t a in r tm B k y  A. t t  *L U se  o i G nR H  a g o n is t a n d  h u m a n  choTỈonic 
g o n a d o tro p h in  te s ts  to r  đ lííe re n t ia t ỉn g  c õ n a l tu t io n a l  d e layed  p u b e rry  
b o m  g o tư d o tro p h ín  d e S d e n q r  in  h o y i .  ơ b t EiUx rine l (Oxỳ 20 0 2 ; 56 : 
6 0 3 -7 .

3. Degros V .tíaL  The humen choríonic gonadotropin test ỉs tnote povrcríul 
than the gonadotropỉn-releasỉnị hormone agonist tes to dbaim iiute 
male bolated hypõgonadotiopic hypogonadism bom cotutinidonal 
detayed puberty. Snr J Emkxrinol 2003; 149: 23-9.

D ìs lu rb e d  b e h a v io u r . C o m b in e d  th e ra p y  w i th  t i ỉp to r e l ỉa  
vvhich su p p re sse d  te s to s te ro n e  s e a e t io n  b y  in h ỉb ĩt in g  th e  
p ỉtu ita ry  g o n a d a l ax is , a n d  s u p p o r tỉv e  p s y đ io th e ra p ỹ , h a s  
b e e n  t r ie d  in  th e  t r e a tm e n t  o ỉ  m e n  w ith  p a ra p h il ia s  (see 
p . 1 0 3 0 .2 ); a  r e d u c đ o n  in  a b n o r m a l  s e x u a l th o u g h ts  a n d  
b e h a v ỉo u rs  h a s  b e e n  te p o r te d .  a l th o u g h  th e  s tu d y  w a s  
u n c o n tro lle d .1

1. M der A. Wtetum E. Tteatment oỉ men wtth pampbOIa wtth a long- 
aaing analogue ot gonadotropln-releaibig honnone.N EnỊU M tấ 1998; 
338:416-22.

E n d o m e trio s is . G o n a d o re lin  a n a lo g u e s  a re  e S e c tív e  i n  th e  
m a n a g e m e n t  o ỉ  e n d o m e tr io s ỉs  (p . 2 2 6 4 .1 ) , b u t  t h e  n e e d  
fo r  lo n g - te rm  th e ra p y  to  p r e v e n t  re c u rre n c e  l im its  th e i r  
v a lu e  b e c a u se  ó ỉ  th e  lislc o ỉ  o s teo p o ro sỉs ; 'a d d -b a c k ' th e r -  
a p y  (h o n n o n e  re p la c e m e n t)  c a n  b ẽ  u s e đ  to  p re v e n t  th ỉs . 

R e íe re n c e s . ■
1. U n d ar ?C .eeL  The eOra oỉ add-back treatment nith  tlbolane (Livtal) 

on padenu treated wtth the gonadotrapln-teleasing honnone ágonist 
MptoreUn (Decapeptyl). ĩenữ  SUrũ 1996; 65:342-8.

2. Betggvla Á  a  tLẼ ÍtC B  ot oiptorelin venus plicebo on the lymptcnu 
oíendometriosis. Fmữ sttrữ  1998; 49:702-8.

3. Donnea J. et ti. Equivalence oi the 3-month and 28-day íonnuladom ot 
ưiptoreliii wtth regard to achievement and maimenance of me(ficd 
cutntton in m m en vrtth endomeưiosis. Fm iì SUri12004; 81:297-304.

4. Wong AY, Tang L. An open and randomited study compatlng the 
elBcacy of aandard danũol and modiSed ulpmtelỉn regbnens tor 
posiopeiaUve dhene management ol moderate tõ tevete endometriods. 
ftrta  sttril 2004; 81: 1322-7.

3. Loveno G, eta/. A randomhed study compiring triptarelin or expectant 
management lolloMlng amservatlve lapanxcoplc surgery tor symplo- 
madc suge m-IV endomettioãs. Eur J  Obaet ữyrnat Reprod BÓI 2008; 
136:194-8.

R b ro id s .  G o n a d o re lin  a n a lo g u e s  h a v e  b e  e n  u s e d  a s  a n  
a lte m a tỉv e  to  sư rg e ry  i n  t h e  t r e a tm e n t  o ỉ u te r in e  Q broids 
(see  p . 2 2 8 1 .2 ), d esp ite  so m e  c o n c e m  th a t  th ỉs  m a y  c o m - 
p lica te  t h e  (Hagnosis o f m a lig n a n c y .

R e íe re n c e s  to  th e  u se  o f  tr ip to re lin .
1. van Lensden BA. Sytnptam-ỉree Interval after trtptorelln Deatment ữf 

otedne Btnoids: long-tetm Rsulti. Gynml Enắxrinol 1992’ 6:189-98.
2  Golạn A,a e L  PteHipentive gonadoữophln-ielcadng honnone agonist 

treatment in nngeiT lorutetine ldomyõmata. Hum aẽpmd 1993; 8:430- 
2

3. Btoekmans ĩỉ.a a L  Two-aep gooadouopin-releadng honnone agonist 
treannent ol uterine Idomyomas: sundaid-dDK thetapr tolknved by 
reduced-dose thenpy. Am J obxttt Gyntcot 1996; 175:1208-16.

4. Vercetlini ĩ .  a td . Trẽatmem with a gooadotiophin releaiing honnone 
agonlst beton hysteteaonqr tot teiomyomas tendts ot 1  maldcenne. 
randomlsed controỉled ttiaL 3 r J  Obttel Gytueetl 1998; 105:1148-54.

5. Sencchiad 2  tt aL GnXR agonis treatment betoie total laparoscopic 
byneitctomy f «  large meri. 3 Am A sm  Gyneatỉ ỈMpcmc 2003; 10:316-
19.

G ro w th  re k srtÌaH o n . A s d ỉsc u ssè đ  o n  p . 1 918 .3  g o n a d o -  
rc lin  a n a ỉo g u e s  h a v e  b e e n  g iv e n  witfa g ro w tb  h o n n o n e  to  
sh o r t  girỈ5 vv ith o u t g ro w th  h o r m o n c  d e ũ á e n c y , i n  a n  
a t te m p t  to  d e ỉa y  p u b e r ty  a n d  b o n e  m a tu ra tío n  a n d  th u s  
m a n m is e  t h e  Q nal h e ig h t  ach ievedL  U se in  g ro w th  h o n n -  
o n e - d e f id e n t  c h ỉỉd re n  h a s  a ỉso  b e e n  in v es tỉg a ted . H o w - 
ev e r, th e re  ỉs so m e  d o u b t  a b o u t  t h e  e x te rn  o ỉ  beneữ tg  a n d  
in  a n y  ca se  th e  c o n c e p t o ỉ  s u c h  t r e a tm e n t  i n  d i i ld r e n  w h o  
a re  n o t  d ỉn ỉc a ỉly  d e h d e n t  ỉn  grơvvth  h o rm o n e  ỉs c o n tro -  
vers ia l, a n d  som e a u th o r it ìe s  d o  n o t  c o n s id e r  i t  a p p ro p ri-  
a te .

R e ĩe re n c e s  to  th e  u s e  o f tr ip to re lin .
1. Saggese G, a  *L Combỉoatỉoo treatmem growtb honnone and 

{onadotropỉn-rdeasỉng bonnonc anâỉogs ỉs short nonnal girỉs. J Ptdisơ 
1995; 12* 4«-73.

2. Saggese G. et aL The effect of admhiistering gooadocropỈD>reỉea5ing 
bonnone agmỉsi witb recombUunt-bunuQ gromb hormoae (GH) on 
thc fioaỉ beigbỉ af girỉ* wỉth isolated GR dcíkỉenqr: results ữom a 
convoQed study* J ƠÙI Endomnoi Mttũb 2001; 8*  1900-4.

3. Karnp GA. ti at. A ramkmilxed conưoĐed uỉal otf diree yean growth 
hormone and gonadotropín-releasỉitg honoone agonỉst trcatment in 
children vritb Ỉ(fiop0thic sbon sature and ỉnusuierỉoe gnmtb 
reurdatỉon. J ơ ỚI Bnắeainol Metab 2001; a*  2969-75.

4. Tauber M. tỉ ểL Cao SOIDC growth bonnooe (GH)*ddỉdent diỉỉdren 
beneilt ỉrom combined therapy witb gonadocropỉn«reỉeasiiig honnone 
analogs and GH? Resuỉts o( a teoospcctive study. J ơ in  Endoơinoỉ Mtiũb 
2003; S8: 1179-63.

lnferHTity. Gonadorelin analogues are used in the manage- 
ment oi iníertility related to hypogonadotrophic hypo- 
gonadism in both men and women. For a discussion oỉ 
inỉertiUty and its management, induding the role of 
gonadorelin analogues, see p. 2253.1.

M a6 g n c m t n e o p la s m ỉ.  T rip to re lỉn . lik e  o th e r  g o n a d o ie lin  
a n a l^ g u e s . m a y  b e  u se d  m  th e  p ro d u c n o n  o ỉ  a n d ro g e n  
b lo d ca d e  in  p a tie n ts  w ith  p r o s ta te  c a n c e r  (p . 7 1 2 .3 ). 

R d e r e n c e s .
1. KRppd KF. a  MỈ. lVbksamkdt and Vertmgbchkeit van 2 Applikatbna- 

bnmcn (S.C und Lm.) van Decapeptyl Depot bei Paõẽntes mit 
iongesỉuhtenem Prosatakaiatnoin. UroĩoỊt 1999; 38:270-5.

2  Beýns CF, <f al. Campaative efflaqr of triptorehn pamoate and 
lenpraUde aoeute In men vrith advanced prosuie cancer. BỈU IM 2003; 
92:226-31.

3. BottoH. a đi. Btnde iandomhfe muhicemrtque comparant la cattratioo 
médlcale par ttiptotíBne 1 la caotmtkm chỉnnglcale dam le tnhemetii 
dn cancer de la pronate loGakmem avancé OD mítastatique. tn $  Unl 
2007; 17:235-9.

4. Londttr&m EA. <t al. TtiptoieBn 6-month ỉonnuUtion in  the 
management of padents with locally advanced and metastadc prosute 
cancer an open-labeL non-comparatlve. mnlticentie. phase m  stndy.' 
Oái Dnt) htvtsris 2009; 29:737-63.

3. Keadng GM. TriptoteDn embonate (6-manth ỉonnulation). DruỊS 2010; 
70: 367-53.

Potphyria. Triptorelln has been used successỉully to sup- 
press premenitrual exacerbatỉons oỉ acute Intermỉttent 
poiphýria (p. 1556.1), in doses oí 3.75 mg by Intramuscu- 
lar depot injection gỉven monthly.1-2 To reduce the risk oỉ 
osteoporosls, 'add-back* therapỹ wlth topìcal oestrògen 
and oral caldum was used m one case,1 and tỉbolone in 
another.2

1. De Blodc CEM. a  »L Prrmemmial atlacks of acute Intennhtent 
potpbyria: linmian»l and metaboUc aspects -  a  case repon. Ext 1 
Emberiml 1999; 142 50-4.

2  Canelo-Bnnco c . et aL Use oỉ gonadotropin-teleaỉiiig hannone analog 
vrtth dbolone 10  paeveu cycilc attads ot acute inteặiiaeni porphyria. 
MtuBoữm 2001:30:995-6.

Precoõous puberty. The gonadoreỉin analogues have ỉar- 
gely replaced other ưeatments in the management oỉ cen- 
ữal précođous puberty (p. 2254.1). A dosẽ equỉvalent to 
triptôrelin 50 micrograms/kg, from a 3-mg depot prepara- 
tíôn, may be given ỉntramuscularly every 4 vveeks. Ãlter- 
natively, using a 3.75-mg pieparation, doses oỉ 1.875 mg 
for children weigbing Iess than 20 kg, 2.5 mg !or children 
of 20 to 30 kg, or 3.75 mg for chlldreìá of more than 30 kg, 
may be given intramusculaiỉy or subcutaneously. The flrêt
3 doses should be gtven at Ĩ4-day intervals, with ỉurther 
doses ^ven every 4 vveeks; this may be Increased to once 
every 3 weeks ư necessary. A Ionger acting 11.25-mg 
depot preparation, given intramuscularly once every 3 
monthỉ, is another altematíve.

Rderénces to the use of triptorelin.
1. Ooạtdyk w. a  al. Rnal heigbt in Central precodous puberty abei long 

tam  tteatment vvltb a sknr release GnKH agonist. Anh Dá Chilấ 1996; 
75:292-7.

2. Casio A. a  al. Randomised tiial of LHRH analogue neatment oa final 
hdgttt in girls with onset ot puberty aged 7.5—5.5 yean. Ánh Dừ aúU  
1999; 81: 329-32

3. Heger 2  đ xL  Long-teim outcome aber depot gonadotropúi-releasing 
honnone agonls ãéatm sit of Central ptecocious pubeny. ftnal btígbt, 
body prapardam, body eompostlion. bone minerai denshy, ũ d  
reprođucrive OmrHnn. J Oin EnÁochnoĩ Mttah 1999; 84:4583-90.

4. Cutd J-C e  U- Bnal hdght aỉter long-temi ưeatmen: with Diptorelin 
slovv tdeaK b e  Central ptecodona puberry: bnponance 0i  stamral 
gnmrth aber intenuptian of txeansent. J  ơ in  B néxrim l U ath  1999; 84: 
1973-8.

5. Mui D. tí tL  Bttea ot ganadouopin-releasing honnone agonis
tteatmem in boyi wilh Central precodous puberty. Bnal height reiultỉ. 
Hxnx t e  2002 38:1-7. ___

6. Carel J C d i t  TUptotelIn 3-month CPP Study Group. Three-month 
sustbned-retease oriptorehn (11-25 mg) in the aeatment of Central 
ptecodooi poberty. Bur J  Eỉuhxrmol 2006; 154: 119-24.

Adverse EfFeds and Precautíons
As ỉor Gonadorelin, p. 2282.1.

Locai readiom. For reỉerence to local reactìons occurring 
ioliovring iajectìon of gonadorelin analogues, induding 
triptorelin, see Leuprorelin Acetate. p. 2286.3.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centte (NAPOS) and 
the Porphyria Centre Sweden, dassiCes niptorelin as por- 
phyrinogenic; it should be prescribed only for compelling 
reasons and precautỉons should be taken in aỉl patients.1 
For the use oỉ trìptorelin in the preventìon oỉ premen- 
strual exacerbations of acute porphyria. see above.

Ị. The Drug Daabsse ỉor Acute Porpbyria. Avaỉlable ac http:/fw w w . 
drugs-pwphyria.org (accessed 07/10/11)

Sepsis. A report of 2 patients in whom triptorelin therapy 
led to sepsis caused by expulsion of ncCTOtic bbroids 
through the cervix.1

1. EUenbogen A. a  *L CompUcatíon of irỉptoreUn creatmeru ỉòr uterỉne 
myomas. ÌẨtnat 1989; U: 167-8.

ìnterpctions
As ior Gonadorelỉn, p. 2282.2.

pharmacoláneỉics
Triptorelin is rapidly absorbed after subcutaneous injectỉon 
and peak plasma concentrationỉ occur about 40 mỉnutes 
aíter a dose. The biological halỉ-lỉỉe is about 7.5 houis, 
although longer halỉ-Iỉves ha ve been reported in patients 
yyith prostate cancer, and shorter halỉ-lỉves in some groups 
of healthy subjects.
Rderences.

1. MũBer PO, a  aL PhanoacokỈĐecỉa of trỉptorelỉn aỉcer inưavenous boỉus 
admỉQỈstnikm ỉa heaỉthy maỉes and in maỉes wỉtb reoaỉ or hqatic 
ỉnsutSdeocy. Br J  CSn Pharmncứ 1997; 4 *  335-41.

Preparotíons ____
PropriBtay Prtyoroliom (detaik are given in Volume B)
Single-tngradÌMt PiepamHottt. Arg.: Decapeptyb Gonapqityb 
AustraL: Diphereliné; AustrùE Decapeptyi; Pamorelin; Btig.: 
Decapeptyb Gonapeptyb SaỊvacyk Brãz.: Gonapeptyt Neo Dec- 
apeptyí CaiuuL: Trelstan OtBe. Decapeptyk Chintc Decapeptyl 
(ìẺỈí'ft); Diphereline c ĩ.-. Decapeptyl; Diphereline;

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparatioR no longer actively marketed
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Denm.: Decapeptyl; Gonapeptyl: Pamorelin; Salvacyl; Fin.: Dec- 
apeptyL' Gonapeptyl; Pamorelin; Salvacyl; Fr.: Decapeptyb 
Goõapeptyl; sãlvacyl; Ger.: Decapeptyl; Pamorelỉn; SaÌvãcyL' 
G r Ãrvekap: Gonãpeptyl; Hong KÕng: Decapeptyl; Dtphere- 
Une; Bung.-. Decapeptyl; Diphereline; Indier. Decapeptyl; Irt: 
Detapeptỹb Gonapeptyl; Israel: Decapeptyl; Diphereũnẽ; ItaL: 
Decapeptyl; Gonapeptyl' Malaysia: Decapeptyb Mex.: Pamore- 
Un; Neth.: Decapeptyb Gonapcptyb Pamorelin; Salvacyb Tripto- 
fem; Norur.: Pamorelin; Saĩvãpãn phữipp.: Decapeptyl; PoL: 
Decapeptyl: Diphereline; PorL: Decapeptyb Fertipeptil; Gona- 
peptyl; Rus.: Decapeptyl (.Heraneưmíi); Diphereline
(ílHỘepenHH); S-A/r.: Decapeptylỷ; Gonapeptyl; Singapore: Dec- 
apeptyl; Spain: Decapeptyl; Gonapeptyl; Swe<L: Decapeptylt: 
Gonapeptyl; Moapart; Pamordin; Switz.: Decapepcyl; Pamore- 
lin; Salvacyl; Thai.: Decapeptyb Diphereline; Turk.: Decapep- 
tyL UK: Decapeptyl: Gonapeptyl; Salvacyl; Ukr.: Decapẽptyl 
(Aenneirnui); Diphereline ( I l H Ộ e p e n H H ) ;  USA: Trelstan Venez.: 
Decapeptyl.

u lip r ỉs ta l A c e ta te  IBANM, USAN, dNNMÌ 
Acetato de ulipristal; CĐB-2914;. RTT-3021-012; Uliprisnil 
Acetate; Ulipristal, Acétate d‘; Ulipristali Acetas; VA-2914; 
ynnnpncrana AqeTaT.
(11Ị3H 7-(AcetyloxyH H4-{dimethylamino)phenyl]-19-nor- 
pregna-4,9-diene-3,20-dione.
Q 0H37NO 4M 7 5 .6

C4S —  159811-51-5 (ulíprístal); 126784-99-4 (uliprístal acetate). 
ATC — G03AD02 
ATC Vet — QCQ3AD02.
UNII — YF7V70N028.

Uses and Administratìon
Ulipristal is a progesterone receptor modulator with 
antagonist and panial agonist eữects. It inhibits or delays 
ovulation, ahers the endometrial epithelium, and can 
ređuce Ebroid $ize.

A single oral dose of ulipristal acetate 30 mg may be given 
for emergency contracepdon (p. 2233.2). It ỉhould be taken 
as soon as possible, and no later than 120 hours (3 days), 
after unprotected sexual intercourse. u  vomiting occurs 
vvithin 3 hours, another dose should be taken. ulipristal is 
also under investigation as a continuous fonn of 
contraception.

Uliprístal acetate may be used for pre-operative 
management in womcn with symptoms of uterine Ebroids 
(p. 2281.2). An oral dose of 3 mg once daily is used, usually 
fõr up to 3 months bcíore surgery. Treaõnent should bẽ 
started during the Erst week of a menstrual cycle. A 
significant reduction ỉn menstrual blood loss or amenor- 
rhoea is expected vvithin the first 10 days of treatment; 
menstrual periods generally return vvithin 4 weeks aíter 
stopping treatment.
Reíerences.

1. Anonymous. Ưlipriỉtal - 9 new emergency contraceptíve piil. Drug Ther 
Buii 2010; 48: 86- 8.

2. MdCeage K. Croxialỉ JD. ULỈpristaỉ acetate: a review of its use ỉn 
eraergency conưaceprion. Drugs 2011: 71: 935-45.

3. Snow SE, tt ai. Uliprisial acetate for cmcrgency conưacepiion. A m  
Pharmaather 2011; 45: 780-6.

4. Donnez J. et ai. PEARL I Study Group. Ulipristal acetate versus pUcebo 
for Qbroíd treacmeni beíore surgery. N Engl J Mcd 2012; 366: 409-20.

5. Donncx J, et ai. PEARL n  Study Group. Uliprísuỉ acetate versus 
ỉeuprolỉde accute ỉor uicrínc Bbniđs, t ỉ  Engt J  Med 2012; 366: 421-32.

Adverse Effects and Precautions
Adverse ettects reported for ulipristal acetate indude 
abdominal pain and gastrointestinal distuibances, such as 
nausea and vomiting. Other effects indude headache, 
dimness, mood disorders, breast tendemess, myaigia. back 
pain, and latigue. Less commonly reported effects have 
induded blurred Vision, vertigo, and skin reactions such as 
acne. rash, pruritus, and urticaria. Other adverse eữects 
reported with continuous use indude hot tlushes. 
hmctional ovarian cysts that usually disappear sponta- 
neously vvithin a few vveeks, and a few cases of uterine 
haemorrhage in women at risk of excesãve bleeding 
assodated vtdth uterine hbroids. Increases in blood 
cholesterol and triglycerides have also been recorded.

Dysmenorrhoea is common after a dose of ulipristal 
acetate íor emergency contraception. Menstrual dũtur- 
bances can also occur and the next menstruai period may 
stait several days earlier or later than expected aíter a single 
dose. Endometrìal changes and thickening may occur in 
paáents being ơeated for uteiine hbroids. HoweveỊ, these 
changes are diữerent bom endometrial hyperplasia and 
reversible after stopping ơeatment. Endometrial thickening 
that persists 3 months aíter ulipiistal is stopped and 
menstruation has retumed should be investigated.

Pregnancy should be exduded beíore the use of ulipristal 
acetate for emergency contraception. In women being 
ưeated for Ebroids, ulipristal acetate should bẽ started in the 
flrst week of a mensơual cyde. Although condnuous 
treatment causes anovulation in most patientỉ, a 
non-hormonai method of contraception is recommended.

The eiiminatìon of ulipristal acetate is expeaed to be 
reduced in patientỉ with hepaóc impairment and its use in 
modeiate or severe impairment is not recommended 
without dose monitoring. Ulipristal acetate has a high 
affinity for glucocortícoid receptors, and antiglucocorticoid 
eữects have been seen in anim al studies. The use of ulipristal 
acetate is not recommended in patients vvho have asthma 
that Is inadequately controlled by oral corticosteroid 
therapy.

Interactions
Drugs that increase gastric pH (such as antadds, H2-receptor 
antagonists, and proton pump inhibitors) may reduce the 
absorpdon of ulipristal acetate. This may reduce its eữicacy 
for emergency contraception and concomitant use is 
thereíore not recommended. However, during contínuous 
use the systemic exposure to uliptistal increases (with a 
delayed and decreased peak plasma concentradon) and the 
eSect u not expected to be dinically signiEcant for patients 
being treated lor uterine Bbroids. Drugs that alter the 
actívity of the cytochrome P450 isoenzyme CYP3A4 have 
the potential to affea the plasma concentrations of ulipristal 
acetate. CYP3A4 inducers may decrease its eíhcacy as an 
emeigency contraceprive, and an interaction should be 
considered possible for at least 2 to 3 weekỉ after such 
inducers have been stopped. Concomitant use with potent 
inducers is not recommended with uliprístal acetate given 
continuously for Bbroid treatment Moderate and potent 
inhibitors of CYP3A4 are also not recommended with 
continuous therapy.

Ulipristal acetate may interíere with the action of 
progestogens, such as those íound in combined and 
progestogen-only hormonal conưaceptíves. Regular hor- 
monal contraception may be continued when ulipristal 
acetate is used for emergency contraception, but a reliable 
barrier method of conơaception should also be used until 
the next menstrual period starts. The concomitant use o i  
ulipristal acetate and levonorgestrel for emergency 
contraception is not recommended. A non-hotmonal 
contraceptive method iỉ recommended during continuous 
ulipristal acetate ưeatment of Ebroids.

In-vitro studies ỉuggest that uUpristal acetate may be an 
inhibitor o i  P-glycoprotein. Co-administration o í  ulipristal 
with substrates of this ưanspotter protein is therelore not 
recommended, although dinical evidence of an interaction 
is lacking.

Pharmacokinetics
Uliprístal acetate is rapidly absorbed hom the gastro- 
intestinal tract; its absorption is pH-dependent and may be 
reduced when gastric pH is raised. The drug is highly bound 
to plasma proteins. It is extensively metabolised to 
demethylated and hydroxylated metaboEtes. mainly by 
the cytochrome P450 isoenzyme CYP3A4 and to a small 
extern by CYP1A2 and CYP2D6. The terminal plasma half- 
liíe of uUpristal acetate is about 32 to 38 houre aher a single 
dose.

Preparatìons
Proprietary PreparaEons (details are given in Volume B)

Single-ìngredient Preporoiionỉ. Austria: ellaOne; Belg.: ellaOne; 
Cz.r ellaOne: Denm.: ellaOne; Esmya; Fr.: eUaOne; Esmya; 
Ger.: ellaO ne; Gr.: ellaO ne; Hung.: ellaO ne; IrL: ellaO ne; 
Israel: ella; Ital.: eliaOne; Neth.: ellaOne; Esmya; Norw.: 
ellaOne; Esmya; PoL: ellaOne; PorL: ellaOne; singapore: ella; 
Spain: ellaOne; SwetL: ellaOne; UK: ellaOne; Esmya; Ukr.: 
Dvella [ỊỊpaat); USA: ella.

Urofollitropin (BAN, USAN, riNNI 
ũrofolitropin; Urofolitropìn; Uroíoliữopina; Uroíolitropinas; 
Urofollitrophin; Urofollitropiini; Uroíollitropine; UrofolUừopi- 
num; ypoộonnnrponnH.
G45 —  97048-13-0.
ATC —  G03GA04.
ATC Vet —  QG03CA04. . .
um  —  W9B898U6HP. • ■ !

Pharmacopoeias. In Eur. (see p. vu).
Ph. Eur. 8: (UroíoUitropin). A dry preparatíon containing 
menopausai gonadoưophin obtained hom the urine of 
postmenopausal women. It has loUide-stimulating activity 
and no or vữtually no luteiniỉing activity. The potency is not 
less than 90 units of íoUide-stimulating hormone per rag; 
the ratìo of units of luteinising honnone to units of lollide- 
stimulating hormone is not more than 1:60. An almost 
white or sUghtly yeUow powder. Soluble in water. Store in 
airtight containers. at a temperature of 2 degrees to 8 
degrees. Protea bom light.

Uses and Administration
UroỉoQỉtropin is a gonadotrophin, obtained hom the uiinc 
o( postmenopausal vvomen, possessing foUide-stimulatfaig 
hormone (FSH) actìvity but virtually no luteinising activity 
Por detaũs oí the actions oỉ FSH, see p. 2278.2.

UroíoUitropin iỉ used similarly to human menopausa] 
gonadotrophins (p. 2284.2) in the treatment oỉ íêmale 
in íe rtility  with the exception that, being withoui 
luteinismg hotmone activlty, it can be used in padents 
where any increase in luteinising hormone activỉty is not 
required. as in polycystic ovarian disease. Urofollitropin iỉ 
given subcutaneously or intramuscularly in a dosage 
ãdjusted accordĩng to the patient's responsẽ. UsuaUy a dose 
providing 75 to 150units of FSH daily is given initiaEy 
When an adequate response is achieved, as deteimined by 
oestrogen monitorìng or ulưasonic visuaEsation oí íoUides, 
ưeatment is stoppẹd and aher 1 or 2 days a smgle dose of 
chorionic gonadonophin 5000 to lOOOOunits is given to 
induce ovulaúon. Treatment with urololUtropin should be 
stopped ư there ís no response aher 4 vveeks althougb 
treatment may be attempted again in luture cydes. us 
product intoưnạdon has recommended that a maxụnum 
daily dose of 450 units should not be exceeded, and that 
courses oỉ ưẽahnent should be no longer than 12 days.

UrofoUitrọpin is also used vvith other drugs as pan of rvr 
procedures. It is typicaUy given in a dose providing ISO to 
223 units oỉ PSH daily, usually beginning hom day 2 or 3 ol 
the menstrual cyde. Altematively, therapy has been begun 
with domUene dtrate and continued vvith uroíoUiơopin, ot 
uroíollitropin may be given aher suppression of gonadotro- 
phin reỉease- with a gonadorelin anaiogue. Treatment is 
condnued untíl an adequate response is obtained and the 
Enal injection ot urololliuopin iỉ followed 1 to 2 days laiei 
by 5000 to 10 000 units of chorionic gonado trophin. Oocyte 
rẽtrieval is pedormed 34 to 35 hours later.

Uroíollitropin is also used vvith chorionic gonadotrophin 
to stìmulate spermatogenesis in the ơeatment of male 
Iníertility, although a preparation with combined lutein- 
ising activity, such as human menopausal gonadotrophins, 
may be preíeưed. The usual dose of urofoUitropin provides 
150units of FSH three times a vveek. Treatment with 
urofollitropin and chotionic gonadotrophin should be 
continued for at least 4 months. For a brieỉ díscussion of 
hypogonadism see p. 2252.3.

brfertifiiy. For reíerence to the use of preparatíons with 
lollide-stimulating hormone activity in iníettũity, see 
p 2253.1.

Reíerences to the use of uroỉolliữopin induding 
conưadictory results as to its relative eíEcacy versus 
recombinant ỉollide-stũnulating hormone.

1. McPaul PB, et ai, Treairacnt of domiphene đirate-resistant poỉycystií 
ovarian syndromc wỉth pure íoỉỉide-stimuỉaáng bonnone ur homan 
menopausaỉ genadooopừL Pertìỉsurii 1990; 53:792-7.

2. European MeưođỈD HP Siudy Group. EÍScacy and saíety of bỉgbỉy 
puiiRed urinary ỉoỉUde-stímuỉadng honnone wỉth human chorionií 
gonadorropỉo ĩor treatỉng men w ith ỉsolaced hypogonadoưopic 
hypogonadỉsm. Ftrta Strril 1998; 70:256-62.

3. Cxain JL. et ai. Outcome comparison oí in vỉtro ferdỉỉzatỉon treatmcni 
wỉth highỉy puriSed subcucaneous {ollỉde-stỉinuỉaciiig honnone 
(Fertỉnex, a uroMlỉtropin) versus Inưamuscuỉar menooupúis. Am J 
Obaet Gynecoí 199«; 179: 299-307.

4. Lenton E, đ  *t. ỉnducttoo of ovuiadon in women undergoỉng assỉỉted
reproductìve technỉques: recombinam human PSH (ĩolỉỉưopin alpba) 
rc n u ỉ hỉghty purtBed urinary FSH (urofỡỉiỉcropùi SP). Httm Btpro* 
2000; 15: 1021-7. ___

5. Mohamed MAr^ỉ ai. Urinary ĩoilide-nỉmulaãng hormone (FSH) is more 
etbctíve than recombinanc FSH ỉn oỉder women in a conơoAcd 
randomixed stuđy. Pertíỉ Steril 2006; 85: 1398-1403.

6. Revelỉi A. et aL Recombỉnant venus hìghly-puiiâed. urỉnary ỉòỉỉỉde- 
stimulacỉng honnone (r-FSH vs. HP-uFSH) ỉn ovuladon ỉnducdoo: a 
prospectíve. nndomỉxed smđy «dch cost-minỉmizaúon anaỉyds. RtprM 
BM Bnẳocrimi 2006; 4i 38.

7. PẩcdiUroai A. €t ai. EỈOcacy oỉ a oombỉned protocoỉ oí urinary and 
recombinant Mllde-sdmuUtỉng honnone used íor ovarian stíntuladOD 
of patỉents undẽrgoing ICS1 cyde. J Assừt Reproấ Gtnet 2007; 24: 400-5.

8. Baker VL, ứ  aL CUnical efficacy of hỉghly puriíỉed urừury FSH versuí 
lecombinam FSH in votunceers undergoing conưolled ovariar 
stímuladon ĩor ỉn vioo feitUỉzad<m: a randomòed, multkoưer. 
ỉnvesdgacor-bUnd oỉaL Pertú Steríỉ 2009; 91: 1005-11.

Adverse Effeds and Precautíons
A s  ỉor Human Menopausal Gonadoưophins, p. 2284.3.

Pharmacokinetics
Aher multipLe intramuscular or subcutaneous dosing oí 
uroíollitropin. peak plasma concentrations o i ỉolỉide- 
stỉmulating hormone occur about 10 houis after a dose 
and the eliminatìon half-Uỉe is about 15 or 20 houts 
respectively.

Preparations
Prapriãtory PrBporotions (details are g iven  in  V olum e B)

Sngh 'mgrediant Preparatioru. A rg .: Fo llitrin: Fostúnon; AM - 
traL : M e tro d in t; A u stría : Bravelle; Fostim on; B elg.: Fostím on 
B ra z.: BraveUe: Fostim on; M e ơ o d in t:  CaruuL: BraveUe; ch ũ e  
Follitrin; C hùur. L ishenbao (B í¥ 5 ỉ);  C z.: BraveUe; Postím ott

All CTOSS-reíerences reíer to entries in Volume A
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D ettm .: Bravelle; Fosámon; P in .: Fostimon; F r.: Fostimon; G er.: 
Bravelle; G r.: Bravelle; Metrodin; H ững K ong. Bravelle; Fosti- 
monf; H u n g .: Fostbnon; In d ia : Endogen; Fergonad-F; Folicu- 
lin; Foligem; Poligest; Folliova; Pollkec Follokon; Postíne; 
Gonotrop F; LG FolUmon; Matema PSH; Metrodin; Neogentin; 
Ovitrop; Ovuỉol-HP; IrL : Bravelle; Fostìmon; Isra e l: Bravelle; 
Postimon; I ta l:  Fostũnon; M ex.: Fostimon; N etít.: Bravelle; Fos- 
timon; N orw .: BraveUe; Fostìmon; PoL: BraveDe; Postúnoru 
P ort.: BraveUe; Fostimon; Metrodint; R u s.: Metrodin
(MerpoaHH); S paũr. Bravelle; Postipur Sw aL: Bravelle; Fosti- 
mon: S w itz.: Fo$timon: T h a i: Pollimon; T urk.: Pollegon; Fostì- 
mon; Metrodin; UK: Fostìmon; U kr.: BraveQe (BpaBeaa); Fostì- 
mon (®octhmoh); U SA: Bravelle; Pertinext; Metrõdinf.
Phonnocopoeiol Prepcralions
BP 2014: UroíoHitropin Injectìon.

Zeranol IBAN, USAN, rlNNI ®
MK-188; Pr1496;THFES (HM); Zearalanoí; Zéranol;Zeranolum; 
3epaH0a' ; '■ , ■ ,r.

:(3S,7fl)-3,45,6,7Â9J0.11;12-Decahydro-7114,16-trihydroxy-3- 
methyl-1 H-2-ben2oxacydotetradedn-l -one.
Ci8HaA=3214 ,
CAS — 26538-44-3. . ,
VNII — 76L02L2V39.

Pro/ịVe

Zeranol is a nonsteroidal oestiogen thai has been used ĩor 
the management of menopausal and menstrual disorders. It 
has also been used as a grovvth promotor in veterinary 
practice. Its anabolic properties may be subject to abuse in 
sport.

WHO spedSes an acceptable daìly intake oỉ zeranol as a 
resỉdue in ỉoods and recommends mayimnm residue limits 
in various animal tissues.1 However, it should be noted that, 
in the EU the use of zeranol in veterinary medidne is 
prohibited. Certain other steroidal honnones are peimitted 
for restricted use but their use as growth promotors is 
banned.

1. PAOAVHO. Bvahutkm 'of certain veterỉnary drug residues ỉn ỉood: 
thỉrty-seconđ report oỉ the joint PA.OAVHO expen commỉtiee on food 
addỉtives. WHO Tech Rep Ser 763 1986. Also xvaũabỉe at: htcp://lỉbdoc 
who.int/trs/WHO.TRS.76ỉ.pdf (accessed 30/06/06)

The Symbol t  denotes a preparation no ỉonger actively marketed The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p- viii)
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Stimulants and Anorectics
Hyperactivily, p. 2314 
Narcoleptic syndrome, p. 2314 
Obesily, p. 2315 
Prader-Willi syndrome, p. 2315

This chapter indudes compounds used, generally under 
sperialist supervision, for their cenưal stứnulant or theừ 
anorectic effects. Many are sympathomimeãcs and are 
subject to extensive abuse, vvhich has led to stria limitations 
on their availability.

Hyperactivily
Attention delicil hyperactìvity disordcr (ADHD) is a 
syndrome of developmentally inapproptiate and socially 
disruptive behaviour beginning in childhood and char- 
acterised by varying degrees of hyperactivúy, inattention, 
and impulsiveness. Children with ADHD are easily 
distracted and have dilliculty in compleúng tasks. 
Associated features may indude Iow Irustration tolerance, 
mood lability, and đefiance. Some children continue to have 
symptoms throughout adolescence and into adulthood. The 
terms hyperkinesis, hyperklnetic syndrome, minimal brain 
dysíunction, attenúon defldt disorder, and attenáon deĐcit 
disorder vvith hyperactivity have sometimes been used 
synonymously for ADHD. but patients described as having 
these disorders do not necessarily saósỉy the diagnostic 
criteria for ADHD.

Both drug and behaviour therapy may be used Cor the 
management of ADHĐ. Drug therapy is useíul for the 
conơol of symptoms but is not curative and should take into 
account co-existing disorders such as tics, Tourette's 
syndrome, and epilepsy. In the USA drug treatment lor 
ADHD is quite common even in mild forms, and in the 
hands of spedalists appears superior to behavioural therapy, 
but in the UK drugs are generally reserved for severely 
affected children and those who fail to respond to 
counselling and behaviour therapy.

The Central stimulant methylphenidate or the selective 
noradrenalíne reuptake inhibitor atomoxetine are usuaily 
the drugs of ũrst choice; dexamíetamine is an altemative in 
children who do not respond to these drugs. There are 
mulúple íormulatlons oí stimulants available to allovv 
treatment to be individualised and to improve compliance. 
Other stimulants that have been used indude pemoline but 
its use was assodated wìth hepatotoxidty which led to its 
withdrawal in many countries. Modaíinil is under 
investigation for the ưeatment of hyperactivity disorders. 
Many authorities consider that young, parúculariy pre- 
school, children should not receive stimulants, although 
they do appear to be of use when the disorder persists ínto 
adulthood.

The use of Central stimulants has been assodated with 
sudden death and some authorities recommend screening 
for cardiovascular disorders betore starting treatment and to 
monitor heart rate and blood pressure during treatment (for 
further details, see Eííects on the Cardiovascular System, 
under Dexamletamine, p. 2319.ĩ). Children vvho beneĐt 
from drug therapy may require several years of ưeatment. 
Gromh is not generally allected by ơeatment with 
stimulants but monitoring during treatment is advised. u 
growth is noted to be ỉigniỉicantly reduced, a planned 
treatmerit break may be considered to allovv grovvth to catch 
up. Treatment should be revievved periodically to detertnine 
whether continued therapy is necessary.

Tricydic antidepressants such as imipramine and 
desipramine are also used for ADHD in both children and 
adults and theứ eữect appears to be independent of their 
antidepressant action. Hovvever. they tend to be reserved for 
patícnts who fail to respond to, or are intolerant of, Central 
stimuiants. Tricydic antídepressants may be usetul in 
patients with co-existing Tourette's syndrome or in those 
with a family history of the disorder, as some stimulants 
may predpitate or exacerbate assodated tics (p. 1030.1). 
Tricydic antidepressants might also be preíerred in patients 
with co-existing anxiety, depression, or enuresis, or in those 
vvith a history of drug abuse. Use vvỉth Central stimulants has 
been studied but carelul monitoring is advised (see also 
Interactions under Dexamíetamine, p. 2320.2). MAOIs 
have been used successíully but problems with dietaiy 
restriction and potential drug interactions have limited theữ 
use. SSRIs stich as Auoxedne have produced beneQdaỉ 
results as an adjunct to Central stimulants in a small number 
of patients vvith associated depression or obsessive- 
compulsive disorder, but their value in ADHD alone is 
undear. Bupropion has shovvn promising results in

controlled studies in children but may exacerbate tics and 
increase the risk of seizures in predisposed patients. 
Venlaíaxine has been eữective in open studies in a small 
number of adult patients.

There is some evidence that carbamazepine may be an 
eỉỉective altemanve to Central stimulants. Clonidine, an 
alpha2 agonist, has been used successỉully as monotherapy, 
or with stimulants in chUdren with an inadequate response 
to stimulants alone. Hovvever, there have been reports of 
adverse cardiac events assodated vvith such combinations; 
some recommend perlorming a cardiovascular examination 
and an ECG belore starting treatment with donidine. 
Guaníadne. another aIpha2A agonist, has also been tried 
successfully, and may be better tolerated. Antipsychotícs 
can produce severe adverse eữects and are probably only 
warranted as adjunctive therapy to Central stimulants in 
severe cases or vvhen there is also extremely violent or 
destructive behaviour. Dopaminergics such as levodopa or 
pergolide have been tried with benehdal results for the 
treatment of restless legs syndrome and periodic limb 
movements in sleep associated vvith ADHD; some 
improvements in ADHD symptoms were also noted on 
resolution oí the parasomnias.

Much conưoversy has surrounded the hypothesis that 
certain synthetic lood additives induding preservatives and 
artifidaỉ Qavours and colours are aetiological agents in 
ADHD. ControUed studies have not proved the eítìcacy of 
dietary manipuladon.
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Narcoleptic syndrome
Narcolepsy is characterised by excessive daytime sleepi- 
ness and irresistible sleep attacks that last from a few 
minutes to hours. The narcoleptic syndrome often indudes 
cataplexy, a sudden short-lived loss of musde tone and 
paralysis of voluntary musdes induced by strong emoóons. 
The seveiity of the attack can vary and some patients have 
complete collapse but there is no loss of consdousness. 
Sleep paralysis consists of transient epísodes of complete 
paralysis vvhile íaỉling asleep orduring vvaking; respiration is 
unaíleaed. Some patients also have vivid auditory or visual 
halludnatìons vvhile ỉalling asleep (hypnagogic hallud- 
nations) or diỉturbed sleep.

For the management of narcoleptic syndrome the patient 
is initially encouraged to take planned regular short periodỉ 
of sleep during the day and to avoid stressỉul events that 
may provoke attacks. If drug treatment is required then 
cenaaỉ stứnulants are the main drugs used for the sleep 
attacks of narcolepsy. Hovvever, most are ineữective against 
cataplexy. The selection. dose, and timing ot these drugs 
need to be titrated for each patient, and drug holidays have 
been suggested to reduce the risk of developing tolerance. 
Amtetamines were the íirst drugs used. However, 
methylphenidate is often preíerred to dexamỉetamine as ỉt 
has a rapid action and is considered to have fewer adverse 
eíỉects. Altematìve non-amỉ^amine stimulants used in the 
ưeatment of narcoiepsy include mazindol, which also 
appears to be eữectìve in cataplexy, and modaũnil and its R- 
enantiomer, armodahnil. Selegiline has been reported to 
improve excessive daytime sleepiness and cataplexy. There 
is anecdotal or other limited evidence of eíhcacy in 
narcolepsy for many other drugs but there appears to be no 
evidence that they are superior to the Central stimulants.

Tricyclic antidepressants are the primary ưeatment for 
cataplexy and sleep paralysis. However, a recent systematic 
review conduded that evidence supporting the use of 
antídepressants in cataplexy is scarce. Imipramine and 
domipramine appear to have been vvidely used (some 
consider that domipramine is the most eữective of the 
tricydics for this indication); desipramine and protriptylme 
have also been given. The onset of action is quicker, and the 
eílective doses seem to be lower, than when tricydics are 
used íor depression, although tolerance to the effect may 
develop after 6 to 8 months, requiring an increase in dose. 
The dãily dose should be ưtrated to provide maximal 
protection for the time of day when symptoms usually 
occur.

The use of sodium oxybate at night vvith stimulants 
during the day has been reported to improve the symptoms 
of patients with narcoleptìc syndrome.

Patìents requiring treatment for both narcolepsy and 
cataplexy may be given Central stứnulants and tricydic 
antidepressants but requừe caretul monitoring as the 
combination may produce serious adverse eổects such as 
cardỉac arrhythmias or hypertension; see also Interactions of 
Dexamíetamine, p. 2320.2.
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obesity
obesity results from an imbaỉance betvveen energy intake 
and energy expenditure and incxeases the risk of 
cardiovascular disease, diabetes mellitus. gallstones, respir- 
atory disease, osteoarthritis, and some torms of cancer. The 
prevalence of obesity is increasing espedally in developed 
countries and is a partícular concera in children. Obeãty 
may be de&ied in terms of the body-mass index (BMI), 
which is the weight (kg) divided by the square of the height 
(m2):
• BMI 25.0 to 29.9: ovenveight
• BMI 30.0 to 34.9: obese, mođerate risk of comorbidity
• BMI 35.0 to 39.9: obese, severe risk of comorbidity
• BMI 40.0 or more: obese, very severe risk of comorbidity 
Weight loss áppears to improve control of diabetes meỉlỉtus 
and hypertensiọn, and to reduce cardiovascuiar rũk ỉactors 
but lõng-tenh benehts are dưScult to assess as weight is 
oíten regained:

ỉnitíal management involves dietary modiũcaúon and 
indudes caioiiè restriction and changes in the dietary 
proportions oí íat, protein, and carbohydrates. Physical 
activity should also be increased and excess alcohol avoided. 
These measures should be (olIowed for at least 3 months. ư 
there has then been less than 10% reduction in vvãght and 
the BMI is stUl above 30, drug treatment may be consiđered. 
For patients with assodated risk ỉactots such as diabetes 
mellitus. ischaemic heart disease, hyperlipidaemias, hyper- 
tension, or sleep apnoea. drugs may be conãdered when the 
BMI is 27 or 28. Combination diug therapy is not 
recommended. Drugs should be given inỉtially ỉor 12 weeks. 
ư weight loss is less than 5 % then they should be considered 
a íailure and stopped. If vveight loss is more than 5% they 
may be continued and the patient monitored at monthly 
intervals. Treatment should be stopped once the BMI falls 
below 30 (or 27/28 as appropriate, see above), or ư weight is 
regained, or there is any suspidon of toxidty. Drug 
ưeatment should only be considered ỉor obese children aíter 
liỉestyle interventions have been initiated, and who have 
assodated condỉtions such as orthopaedic problems or sleep 
apnoea.

Many drugs are capable of redudng appetite and have 
been used as such in the treatment oi obesiry. Both cenữally 
acting (appetite suppressant, anorectíc) drugs and those 
with a local action on the gastrointestinal tract have been 
used. However, toxidty has been a major problem with 
centrally acting drugs and very few are still in cuirent use.

Appetite suppressants can be divided into tvvo main 
groups: Central stímulants that act on Central catecholamỉne 
pathvrays and drugs acting on Central serotonin pathvvays. 
Stimulants such as the amỉetamines and phenmetrazine are 
no longer recommended because of their addictive 
potentíal. Other stimulants that have been used indude 
diethylpropion, phentermine, mazứidol, and phenyl- 
propanolamine but they are also no longer recommended. 
The serotonergic drugs dexfenfluramine and lenAuramine 
were lormetỉy used in long-term therapy (up to 1 year) but 
have both been assodated with valvular heart deíects and 
have generally been withdrawn worldwide. There have also 
been rcports of valvular heart deỉects in patíents receiving 
combinations of anorectics. Rimonabant, a cannabinoid 
type-1 receptor antagoníst, has been used as an adjunct in 
the treatment of obesity but vvas withdrawn from most 
markets after concem about psychiatric reactions. Guide- 
lines have recommended the centrally acting serotonin and 
noradrenaline reuptake inhibitor sibutramine, and the 
gastric lipase inhibitor orlistat, as appropiỉate choices for the 
drug treatment of obesity, along with dỉet and exerdse. A 
systematìc review of long-term studies (1 year or more). 
ỉound orlistat and sibutramine to be modestly eữective in 
redudng wright. However, the marketing authorisatìon for 
ãbutiamine was suspended in the EU and withdrawn in the 
USA after a saíety review found that the cardiovascular risks 
outweighed the beneữts (for ỉurther details see Effects on 
the Cardiovascular System, under Sibutramine Hydro- 
chloride, p. 2330.2). It remained available in some other 
countries. The selecdve serotonin 5-HT2C agonist lorcaserin 
is now llcensed for the management oỉ obesity.

Many other drugs have been tried, ỉnduding íluoxetine, 
which has met with some success, and ephedrine with 
caỉíeine. The antiepileptics topiramate and zonisamide have 
also been investigated and topiramate is available as a 
modihed-release combination preparadon with phenter- 
mine ỉor the management oí obesity. The biguanide

antidiabetic metíormin, liraglutíde, an analogue oỉ the 
incretin hormone, glucagon-like peptide 1 (GLP-1), and the 
serotonin, noradrenaline and dopamine re-uptake inhibitor 
tesoỉensine are other areas oí interest. Bulk-formlng drugs 
such as methylcellulose and sterculia have been used in an 
attempt to cóntrol appedte by the local effect they might 
exert when they swell in the gastrointestinal tract, but there 
iỉ little evidence of eỄBcacy. Nondigestible íat substitutes 
su ch as sucrose polyesters have been promoted by the íood 
ỉndustry, as part oí a strategy to reduce ỉat and calories in the 
diet to aid bódy-weight controL

Baiiatric surgery may be considered in severely obese 
patíents induding children with comotbidities when other 
measures have íailed.

The control oỉ appetite and the mechanisms oỉ obesity 
are under investìgation. A gene, called the ob-gene, and its 
protein product, leptín, have been identỉSed and appear to 
be involved in regulation of ỉood intake.
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rTC4-l-rrC4-15. Correctỉon. ibiẩ. 2009; 150: 363. Also avaũabỉẽ a t  
http://w w w .annals.org/com ent/149/7/1704* 1 .fnll.pdf (accessẽd 
05/02/10)

26. Oude Luttỉkhuis H. tí ai. ỉmerventknu for ưeatỉng obesỉty in chỉldren. 
Avaiỉabk ỉn The Cochranc Daiabase of Systematỉc Reviews; ỉssue I. 
Chichester John Wlley; 2009 (accessed 11/02/10).

27. Scottish imercoUegỉate Guidelỉnes Network. Management of obesity 
(ỉssued Febmary 2010). Available ac http://www^ignjcuk/pdf/ 
rignll5.pdf (accessed 05/05/10)

Prader-Willi syndrome
Compulsive eatìng and a voradous appetite are two of the 
many clinical íeatures of Prader-Willi syndrome, a 
congenital disorder charaaerised by iníantile hypotonla, 
hypogonadism, and fadal dysmotphism, vvith subsequent 
development of abnormalities of behaviour and intellect.1'5 
Supervũion and restricted access to food are the mainstay in 
preventing obesity, but are commonly nơt suffldent 
Fluoxetine may deaease ỉood intake in some patients. It has 
also been tried ỉor assodated selỉ-mutỉlatory behaviour 
(skin piddng) with variable results>5 Grovvth hormone 
may be of beneữt in ỉncreasmg assodated short stature and 
decreasing percentage body lát,4-12 but dose surveiSance of 
glucose homoeostasis is advisable and there have been 
reports of ỉatalities in patients with severe obesity or risk 
tactors for respiratory impairment or obstruction.13 Ano- 
rectics have been ineổective.2

1. Donaldson MDC, tí ai. The Prader-Wllỉỉ syndrome. Arch Dừ CkQd 1994; 
70: 58-63.

2. Couper RTL, Couper JJ. Pnder'WUU syndrome. Lanetí 2000; 356:673-5.
3. Goỉdstone AP, tí  ai. Reconunendations ỉor the diagnosỉs and 

management o i Prader*WUÍi syndrome. J  aử t Endaaittơỉ Metab 2008; 
»3:4183-97;

4. Wamock JK. Kestenbaum T. Pbarmacotogic treatment oỉ severe skỉn* 
pỉddng behavion ỉn Prader*WỈUi syndrome. A ĩdt Dtrmatol 1992; 128: 
1623-5.

5. Schepis c . tí  ai. Paiỉure oĩ Ouoxeúne to modỉỉy the skin-piddng 
behavỉour oỉ Prader-WUli syndrome. Australas J Dermatoỉ 1998; 39: 57- 
60.

6. Lỉndgren AC tí  aL Hve years of growth honnone neatment ỉn chũdren 
wỉth Prader-WỈUi syndrome. Aữa N tdiatr Suppl 1999; 433:109-11.

7. Myers SE, tí al. Physical eổccts of gnmth hormone treatment in children 
with Prader-WUlỉ syndrome. Ăữa Paediatr SuppỊ 1999; 433: 112-14.

8. Bunnan p, t í  aL Endocrine đyshiDCtỉon ỉn Prader*wnu syndromc: a 
revỉew with spedal reíerence to GH. Ertdoer Rev 2001; 22: 787-99.

9. PateisỉHi WF, Donaldson MDC Growth hormone therapy in the Prader- 
Wỉũi syndrome. Ardt Dừ dòĩd 2003; 88:283-5.

10. Eỉhọlgrr u, tí ai. Growth hormone and bođy coniposỉtỉon in children 
younger than 2 yean wỉth Prader-WUlí syndrome. J Pedừứr 2004; 144: 
753-8.

11. Carreỉ AL, tí aỉ. Growth hormone ỉmproves mobỉỉỉty and body
composition in iTìknty and toddlers with Prader-Willỉ syndrome. J 
Ptdutr 2004: 145: 744-9. '

12. Moguỉ HR. tí ai. Growth hormone treatment oỉ adiứts wỉth Prader-WUỈỈ 
syndrome and growth hormone deữdency improves lean bođy mass, 
hactỉonaỉ body ỉat, and serum triỉodothyronme wỉthout glucose 
impairment: results ừom the United States multỉcenter triaL J  ơm  
Eĩtdoainõi Mtíab 2008; 93: 1238-45.

13. StaBer p. Waỉỉỉs c  Prader-vvnii syndrome: who can have growth 
honnone? Arch Dà ơàld 2008; 93: 341-5.

Á d ro f in il  IrlNNỊ <8>
Adraíìnilo; Ádraíinilum; CRL-40028; AflpaệMHM/i. 
i2-[(DlphenylmethyDsulfìny0acetohydroxamic acid. 
C,sH,5N03S=289.3 
CAS — 63547-13-7.
ATC — N06BX17.
ATC Vet — QN068X17. -
um  — 8I81Z4542G' \

Proỉile
AdraSnil is a Central stimulant and aỉphai-adrenergic 
agonist chemically related to moda&nil (p. 2327.2). It is 
given orally for mental tunction impaỉrment in the elderly 
in doses of 600 mg to 1.2 g daily.

Preparotions
Propriatary Preparationỉ (details are given in Volume B)
Single ingređent Preporations. Fr.: 01mifonf.

A lm ìtr ín e  D im e s i la te  IBANM. HNNMI 
.Ạmỉtiina, dimesilato de; Almitrine Bĩsrnẹsýlãté;; Almitrine, 
Dỉmésllaiịe d'; Almitrine. Dimesyiate; Ầlmitrine Mesylatẹ 
(USẢN);'Ạlmitrini Dimesilas; Dírriẽsilatò de almitrina; S-2620 
(almitnnd or almitrine dimesỊỊate); A/ibMMTpMHa Ị ệ m i ạ m a t  
NA/'-Diallyl-6-[4-(414'-difluorobenzhydryl)piperazin-l-yl]- 
Ị33-tìMn^2,4-diyldiarnine bis(methanesulphonate). 
C2&H29FjN7̂ CH4SÓ3=669.8
CAS —  27469-53-0 (almitrine); 29608-49-9 (almitrine 
dimesilate).
A W — Ĩ07AB07.
ÁTC Vef — QR07AB07.
UNII —  6RY6V6XMSĨ.

Phannacopoeias. In Chín.

PivỊĩỊe
Almitrine đimesilate has been used as a respiratọry 
stimulant in acute respiratory failure assodated with 
conđitions such as chronic obstructive pulm onary disease 
(see Respiratory System Disorđers, below). Usual oral doses 
range from 50 to lOOmg daily and ơeatm ent may be 
interm ittent Up to 3mg/kg has been given daily by 
intravenous inỉusion in 2 or 3 dỉvided doses, each dose 
being iníused over 2 hours. It is also available in a 
compound preparation with raubasine ÌOT mental ỉunction 
impaiiment in the elderly.

Mental impairment. Reíerences. ______
1. Poiuenaũd J, a al. Almttrinc-raubisinc and cognỉdve impainncnt in the 

dderiy: rcsuhs of a 6-month controlled rauidcenter study. am 
tituropharmacoì 1990; 13 (suppỉ 3): S100-S108.

2. Poitrenaud J, tíaL  Time coursẽ oí age-assodatcíl memory impairmeiu in 
8037 patients treated wỉth Duxil íor 6 raonths. RgvGcriútr 1994; 19: 531- 
8.

3. Poittenaud J ,« al. Memory dlsorden tn 8037 elderly patients with age- 
assodated ntemoty impairment; muldcenter txỉal wỉth a 6-month 
Ỉo0ow-up undet alrnltrine-raubaáne. Eur Naavl 1995; 35 (suppl 1): 43- 
6. __

4. AUain H. Bentue-Penrer D. CHnical eiBcacy of almhrine-ratibasỉne: an 
ovendew. Eur Ncurvl 1998; 3» (suppl 1); 39-44.

Respiratory System disorders. Respiratory stimulants 
(such as almitrine) have a lỉmìted and short-term role m 
acute respiratory ỉailure in chronic obstructive pulmonary 
disease (p. 1199.1). Almitrine has been reported1'* to

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

http://www.ncbLnlnuiih.gov/pinc/aitides/
http://www.nice.org.uk/nicemedia/pdf/CG43NICEGuiddine.pdf
http://www.bmj.com/cgi/reprint/'335/763%e1%bb%89/n94
http://www.annals.org/coment/149/7/1704*
http://www%5eignjcuk/pdf/
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improve ventilatíon and blood oxygenation, and to 
đecrease the number of episodes of dyspnoea and hospital 
admissions, although others5 have íailed to note beneíit. 
There are also rcports4-7 of beneSdai eữects when used 
vvith inhaled nitric oxide in patientỉ with severe hypoxae- 
mic acute respiratory distress syndrome (p. 1599.3) as well 
as ìn patients vvith hypoxìa caused by íocal lung lesions.8 
However, any modest benefits may be outweighed by the 
adverse eữects, which have induded pcripheral paraes- 
thesia and vveight loss,1 and headache. urticaria, breath- 
lessness. diarrhoea, chest pain. nausea, and vomiting.3 The 
peripheral neuropathy that sometimes occurs duríng long- 
tertn use of almitrine9-10 may be due to an underlying fea- 
ture of the pulmonary disease being treated,"'13 although 
some disagree vvith this.u

1- Waunabe s. tỉ ai. Long-term effect of almitrine bismesylaie in patients 
vviửi hypoxemic chronic obstructìve pulmonary discase. Am Rty Respir 
Dừ 1989; 140: 1269-73.

2. Daskalopoulou E, et a i Comparison oi almitrine bismesylate and 
medroxyprogesterune aceỉatc on oxygenacion durìng wakefuiness and 
sleep in paãents with chronic obstructíve lung disease. Thorax 1990; 49: 
666-9.

3. Bakran l, tí ứ/. Doubk-blind placebo concrolled dinicai triai oí aimiirine 
bismesylate in patiems wiih chronic respiraiory insutticiency. Eur J  ctin 
Phamtacol 1990; 38: 249-53.

4. Górecka 0. a al. Eííecis of ahniirine bismesytaie on ancrial blood gases 
in pauenis vvith chronic obsirucrive pulmonary disease and moderatc 
bypoxaemia: a muhicenưe. randomised, double-blind. piacebo- 
comrolled siudy. Rtspiratien 2003; 70: 275-83.

5. Saos-Torres J. ữ ai. Lung-ierm cílccts of almitrine biimcsyUic in COPD 
pauentỉ vviih chronic hypoxaemia. Respir Mtd 2003; 97: 599-605. 
Corrccrinn. ’bid.: 1243.

6. iollier p. tt (ỉ/. Addiúve beneỉìcial eỉĩeccs of che prone position. niiric 
oxide. and almitrine bismesylace on gas exchange and oxygen transport 
in acute rcsplratory disưCbS syndrome. Crít CareMtd 1997; 25: 786-94.

7. Gallart L ti 4ĩi. The NO Aimitnne Study Group, tncravenous aimicrine 
combỉned wlth inhaled nitrỉc oxide ỉor acuie respiratory discress 
syndrome. Am J  Rapir Crít Cart Mtd 1998; 158: 1770-7.

8. Payen D, tí ai. ĩnhaled nitríc oxide. almitrine iníusiỡn. or thcir 
coadminisưation as a treatmeni oí severe hypoxcmỉc íocal lung lesions. 
Anesthesioiog/ 1998; 89: 1157-63.

9. Chedtu ĩ .  ti aỉ. Periphcral ueuropaihy during ưeatmem wúh aìmiirine. 
BMJ 1985; 290: 896.

10. Gherardi R. ít ai. Pcrìpheral neuropaihy in pacients created vviih 
almiirine dỉmesylate. Lanca (985; i: 1247-50.

11. Suggett AJ. tí at. Almitnne and peripheral neuropathy. Lanctt 1985; ii: 
830-1.

12. Aỉani SM. et al. Almiirine and peripheral neuropathy. Lđttcct 1985; U: 
1251.

13. Moore N, et al. Perípheral neuropathy in chronic obstmctive lung 
disease. Lancet 1985; U: 1311.

(4. louam  F. Gherardi R. Almitrine and peripheral neuropaihy. Latưct 
1965; iỉ: 1066.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient Preparations. Braz.: Vectarion; F r . : Vectariont; 
I r i . : V eaariont; Fol.: Armanort; Port.: Vectariont; Rus.: Arma- 
nor (ApMaHop); spa in : Vectarionf.

Muhi-ỉngredient Preparationỉ. China: Duxil Hong
Kong: Duxaril; phữ ipp .: Duxaril; singapore: DuxariL' Tha i.: 
Duxarilt-

Amfetamine /SAN, riNNỊ ®
Amfetamiini; Amfetamin; Amfétamine; Amíetaminum; 
Amphetamine; Amphetaminum; Anfetamina; Racemic 
Desoxynorephedrlne; AMỘeĩaMMH. 
(RS)-a-Methylphenethylamine.
C,H,3N=135.2
CAS — 300-62-9 (amỉstamine); 139-10-6 (amỉetamine 
pbosphace).
ATC — N06SA01.
ATC Vet — QN068A01.
UNII —  CK833KGX7E

Street names. The following terms have been used as ‘Street 
names' (see p. vii) or slang names for various íorms of 
amíetamine:

A; Affe; Aimies; Amf; Amía; Amũs; Amp; Amph; 
Amphes; Amphet; Anfes; Anỉetas; A-Plus; Back dex; Bam, 
Bambinos; Bass; B-bombs; Beans; Bennie; Bennies; Benny 
and the Jets; Bens; Benz; Benzedrine; Benzidrine; Berick; 
BiUy; Billy whizz; Biphetamine; Bippies; Black beauties; 
Black birds; Black bombers; Black cadillacs; Black hollies; 
Black mollies; Black and vvhite; Blacks; Blue belly; Blue boy; 
Blue molLies; Bolt; Bombido; Bombita; Bombitas; Boostant; 
Bottles; Brain pills; Brain ticklers; Brovvnies; Brovvns; 
Bumblebees; Candy; Cartwheels; Chalk; Chicken powder; 
Chocolate; Christina; christmas ưee; Clear rocks; Coast to 
coast; Coasts to coasts: Colorado Rockies; Co-pilot Crank; 
Crisscross; Croke; Cross tops; Cross-tops; Crossroads; 
Crystal; Crystal methadrine; Debs; Dex; Dexadrine; 
Dexedrine; Dexies; Diamonds; Diet Coke; Diet pills; Dolls; 
Dominoes; Double cross; Drivers; Eve; Eye openen Eye 
openers; Fasc Fast balls; Fastin; Fives; Fly Boys; Football; 
PÕotballs; Forwards; French blue; French blues; Gagglen 
Gas; GB's; Glass; Go; Go-ee; Goey; Greenies; Halloo-Wach; 
Hanyak; Head drugs; Head íruit; Hearts; Hi speeds; High 
speed; Hõõkipulveri; Horse heads; Hydro; Iboga; Ice;

AU cross-reíerences reíer to entries in Volume A

Inbetweens; Jam; Jam cecQ; Jelly baby; Jelly bean; Jelly 
beans; Johnny go íasc Jolly bean; ĩolly beans; jugs; Khat; L. 
A.; La Glass; LA ice; LA tumarounds; Leapers; Lid poppers; 
Lid proppers; Lightning; Lip poppers; Little bomb; Little 
Guys; Louee; Louie; Macka; 357 Magnum; 357 Magnums; 
MAO; Maiathons: Marcbing Powder; Meth; Methedrine; 
Metblies Quik; Mini beans; Mini berries; Minibennie; 
Molỉies; Monoamine oxidase; Moming shoot Moming 
shot; Nineteen; Nitro; Nugget; Oranges; Peaches; Pep; Pep 
pills; Pervitiini; Pink hearts; Pixies; Pollutants; Povvden 
Proszek; Pulven Purple hearts; Rhythm; Rippers; Road 
dope; Rosa; Roses; Shight; Shighty; Slammin'; Slamming; 
Slìpvins; Snap; Snow; Snow pallets; Sparkle plenty; 
Sparklers; Speckled birds; Speckled eggs; Speed; Speed 
ball; Speed balls; Speed alsiak Speedball; Spivias; Splash; 
Splivins; Sprinkles; Star; Strawberry shortcake; Sulph; 
Sulphate; Sulphates; Sweeties; Sweets; Tens; The C; 
Thrusters; ToHee whizz; Topette; TR-6s; Truck drivers; 
Turkey; Tumabout; Tumarõunds; Tweak; Tvveek; Up; 
Uppers; Uppies; U.S.P.; VVake amine; Wake ups; Waten 

ị v\'est Coast turnarounds; Wheels; vvhiííle dust; Whiffledust; 
i White; White Cross; White Crunch; Whites; Whiz; Whizz;
I Wire; X; X-mas tree; Zoomers.
ị
Ị Amíetamine Sulfate IBANM. riNNMỊ ®
ị Amfetamiinisulfaaữi; Amfétamine, sultãte d'; Amíetamine 
Ị Sulphate; Amíetamini Sulfes; Amíetamino sultatas; Amfeta- 
I minsulfat; Amfetamirv5ulfát; Amfetamin-szulfác Ampheta- 

mir.e Sulíate; Amphetamine Sulphate; Ámphetamíni Sulfas; 
Aníetamina, sultato de; Phenaminum; Phenylaminopropa- 
num Racemicum Sulturicum; Sultato de anfetamina; 
AMỘeTaMHHa Cy/ibệaT.
(R,i)-a-Methylphenethylamine sulphate. 
(C9HuN)2,H2S04=368.5 

ị CÁS — 60-13-9.
Ị A ĨC  —  NQ68A0Ỉ.
1 ATCVet —  Qtm SAOl.
I UNII — 6DPV8NK46S.

ị Pharmacopoeias. In Chín., Eur. (see p. vii), and us.
Ph. Eur. 8: (Amíetamine Sulíate). A vvhite or almost white 
powder. Freely soluble in waten slightly soluble in alcohol. 
Protect from light.
USP 36: (Amphetamine Sulỉate). A white odourless 
crystalline povvder. Freely solubỉe in vvater; slighdy soluble 
in alcohol; practically insoluble in ether. Its Solutions are 
acid to litmus, having a pH of 5 to 6.

Incompatibỉlity. Amỉetamine sulíate is incompadble with 
alkalis and calcium salts.

Pro/ị7ẹ
Amíetamine is an indirea-actìng sympathomimetìc with 
actions and uses similar to those of its isomer 
dexamíetamine (p. 2319.1). Amíetamine sulỉate and 
amíetamine aspartate are usually given as oral combination 
preparations also containíng dexamíetamine salts. The 
laevo-isomer, levamletamine vvas íonnerly used. Amíeta- 
mine, being volarile, was íormerly given by inhalation: it 
has also been given orally.

Breast feeding. Amíetanúne is concentrated in breast milk 
and the American Academy of Pediatrics has stated1 that it 
has caused irritability and poor sleep pattem in breast-fed 
iníants when used as a drug of abuse by motbers.

1. American Academy oí Pediauics. The transíer of drugs and other 
Chemicals into human mỉlk. Ptdiatria 2001; Ỉ08: 776-89. [Retỉred May 
20Ỉ0Ị Correctíon. ibid.; 1029. Aỉso avaỉlable at: http://aappollcy. 
aappubIicaiions.org/cgi/comem/fuIl/pediatrics%3b 108/3/776 (accessed 
15/04/04)

Preparations
Proprietary Preparations (details are given in Volume B)

Mưlti-ingredient Preparotions. Canad.: Adderall; USA: Adderall; 
MAS-ER.

Pharmocopoeial Preparotions
USP 36: Amphetamine Sulíate Tablets.

Ammonium Camphocarbonate
Caníocarbonato de amonio.
C„H19N03=2133 :
CAS —  5972-75-8. 7 . ..

Ammonìum camphocarbonate bas been used in prepara- 
tions for the ưeatment of respừatory-ưact disorders.

Preparatìons
PropríeAory Preparations (detaỉỉs are gìven ỉn Voỉumc B) 
Mdh-mgradienl PPBporohons. Spain: Pulmoíasa.

Armodofinil IUSAN, HNN) ®
ArmodaAnilo; Armodafinilum; CEP-10953; CRL-40982; ApMó- 
AaỘMHivi.
2-[(fí)-(Diphenylmethyl)sulfìnyl]acetamide.
C,5H,sN02S=273.4 
G ÍS — 112111-43-0.
UNII — V63XWA605I.

Protile
Annodabnil is the R-enantiomer of modaũnil (p. 2327.2) 
and is used similarly in the treatment of excessive daytime 
sleepiness associated with the narcoleptic syndrome 
(p. 2314.3), obstructive sleep apnoea, and shdt-vvork sleep 
disorder. In the treatment of the narcoleptic syndrome or 
obstruaive sleep apnoea, armodafinil is gí ven orally in a 
single dose of 150 or 250mg in the moming. For the 
management o( shift-work sleep disorder, the daily dose is 
150mg taken as a single dose 1 hour beíore staráng vvork. 
Reduced doses are recommended in the elderly and in 
patíents with severe hepatìc impairment.
References.

1. Harsh JR. tt ai. The cíHcacy and saíeiy oi armodahnỉl as aeacment íor 
adults wiih excessive sleepiness a&sociaied vvith narcolepsy. CurrMed Ra 
opùí 2006; 22: 761-74.

2. Roth T, tí ai. Eííecis of armodaUnil in ihe treaunem of residual excessive 
sleepiness assodated wiih obstructìve sleep apnea/hypopnea syndrome: 
a 12-vveek. multicemer, doubỉe-bỉìnd, mndomized. placebo-controlled 
scudy in nCPAP-adhcrem adults. Qin Ther 2006; 28: 689-706.

3. Kirshkowitz M. tí ứ/. Adjuna armodaOnU improves wakefulness and 
memory lo obstructive sỉeep apnea/hypopnea syndrome. Rapir Med 
2007;101:616-27.

4. Caeislcr CA. tt ai AxmodaUnil for ưeaimem oỉ excessỉve sleepiness 
assodaied vvtch shiít work disorder a randomỉzed controUed study. Mayo 
Clin Proc 2009: 84: 956-72.

s. Krystal AD. tí ai. A doubie-blỉnd, placebo-comroUed study of 
armodaíỉniỉ íor excessive sleepiness in paiients wiih ưeaced obsouctíve 
sleep apnea and comorbid depression. J ơin Psychiatry 20 ỉ 0; 71: 32-40.

Preparations
Proprietary Preparatíoru (details are given in Volume B) 
Sin^edngredient Prepomtiom . USA: Nuvigil.

Atomoxetine Hydrochloride
ỊBANM, USAN, HNNMI
Atomoxétìne, Chlorhydrate d‘; Atomoxetini Hydrochloridum; 
Hidrpclorura de tomoxetina; LY-135252; . LY-139602; LY- 
139603; Tomoxetina, hidrodoruro de; Tomoxetine Hydro- 
chloride; ĨOMOKcerviHa TMApoxnopMA. 
(-)-N-Methyl-y-(2-methylphenoxy)-benzenepropanamine 
hydrochlonde. -
Cl7H21NO,HCI=291.8
,C45 83015-26-3 (atomoxetine); 82248-59-7 (atomoxetine
hydrochbride).
ÁTC —  N06BA09.
ATC Vet — QN06BAO9. 
um  — 57WVB6I2W0.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Atomoxetine Hydrochloride). A vvhite or almost 
white povvder. Sparingly soluble in waten soluble in 
anhydrous alcohol; practically insoluble in heptane. It 
sbovvs polymorphism.
USP 36: (Atomoxetine Hydrochloride). A vvhite to 
practically white solid. Sparingly soluble in vvater.

Uses and Administration
Atomoxetine hydrochloride is a selective noradrenaline 
reuptake inhibitor used in the Ưeatment of attention defidt 
hyperactívity disorder (see Hyperactivity, p. 2314.1) in 
aduỉts and children aged 6 years and over. It is given orally 
as the hydrochloride although doses are expressed in terms 
of the base; atomoxetine hydrochloride 11.4mg is 
equivalent to about lOmg of atomoxetine.
• In children and adolescents vxighìng 70 kg and under, the 

initíal dose is the equivalent of about 500 micrograms/kg 
daily; this may be gradually increased to about 1.2 mg/kg 
daily. Licensed product iníonnation States that the total 
daily dose in this group should not exceed 1.4mg/kg or 
lOOmg, vvhichever is less; however, the BNFC suggests 
that up to 1.8mg/kg daily (maximum oỉ 120 mg daily) 
may be given under spedalist supervision

• In adults and adolescentỉ and children wtighing over 70 kg, 
the initial dose is the equivalent oỉ 40 mg daily, gradually 
increased to 80 mg daily. Licensed product iníormation 
peraúts a hirther increase, after 2 to 4 weeks, to a 
maximum of lOOmg daily; hovvever, the BNFC suggests

http://aappollcy
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that up to Ỉ20mg daily may be given under speàalist 
supervision

Doses may be given as eithei a single dose in the morning or 
as equally divided doses ỉn the moming and la te ahemoon 
or early evening. u s  licensed product inỉormation 
recommends that an increase in dose can be tnade aíter a 
minimum of 3 days although. in the UK, at least 7 days of 
treatmẹnt is suggested beíoie any increases.

In patients taldng atomoxetine ỉor extenđed periods, the 
need for contlnued treatment beyond 1 year should be 
assessed periodicaUy.

Keduced doses are recommended in patients with 
bepatic impairment, see beỉow. A lovver írũtíal dose and 
slovver tltrãtion of atomoxetme may be required in patìents 
who are poor CYP2D6 metabolisers (see Adverse Eííects and 
Precautiõns, and Pharmacokinetícs, beìow) and in thỡse 
also takìng CYP2D6 inhibitors (see Interactions, belovv). u s  
Ucensed product inlormation recommends increasing to the 
usnal target dose only if symptoms fail to improve aíter 4 
vveeks and the initial dose Is weU tolérated in these patíents.
Reíerences.

1. Mỉchelson D. et aì. Atomoxetỉne ỉn the treatment of children and 
tàaìcscenữ  m th  artđntíou-ddỉdỉ/byperictivíiy dỉsorden 9 n n domized, 
pUcebo-controỉled, dose-respcnse studỴ. Abscracc Ptdừaia 2001; 108:
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ÍuU/108/5/c83 (accesscd 15/04/04)

2. Simpsan D, Pỉoiker GL. Aiomoxetíne: a review oí ỉts usc in ếduỉtt wỉth 
•ttentỉon déíĩát hyperactivity âsorđer. Ont$t 2004; 64:205-22.

3. Keỉsey DK, 't t  ứl. ónce*daily atomoxetỉne treatmeni for đúkừcn wỉth 
attcntìon-deíidt/hyperacĩivitY dỉsorder. Induđing in  assessment 0f 
evcnỉng andmomíng behavỉòr: a doubỉe-blind, pUcebo-controUed ưỉal. 
Abstncc ĩtíù tr ù s  2004; 114: 240. FuQ venion: hạpỉ//pedỉatrìcs. 
ftappubUcstỉons.org/cgƯrepfint/lỉ4/l/eỉ (accessed 14/05/08)

4. Connan 51* et ũL Atomoxetỉne: the &st nonstímubm !or the 
nuinagemem oỉ atxentỉoo’defidưhypenciỉv!ty disorder. Am J Health-Sysi 
Pharml004; 61:2391-9.

5. Gibson AP, tt aL Atomoxetíne venus stừnuỉants ỈOT ưeaonent of 
attentton đeAđt/hyperactỉvíty đỉsorder. Ann PharmaeoOưr 2006; 40: 
1134-41.

6. WIIens TE et a i Long-term atomoxetine treatmem ỉn adoỉcscems vvíth 
aưendon-deữdt/hyperaetivity đisorder. J Ptắiatr 2006; 149: U2-19.

7. Neweom JH. etai. Low-dose ãtocnoxetine for maimenance ưeaonent of 
attention-deỉĩdt/hyperectivity dborder. Àbstrecc Pedùưria 2006: 118: 
2527. Puỉỉ versỉon: http://peđÌatrics.«appubHcarionsu)rg/CẸi/reprim/ 
ỉl6/6/eỉ701 (accessed 14/05/08)

8. Bangs ME et ai. Atomoxetíne ADHD/OĐD Study Group. Atomoxetíne 
for the treatment of atteBtìon-deữdơhyperãaivỉty diiOTàeT and 
opposỉtỉonal deữant dỉsorder. Abtưacu Ptdiatria 2008: 121: 383-4.
Puỉỉ veráon: http://pedỉatiỉcs^appubUcatíons.org/cgỉ/contem/fuỉỉ/I2I/ 
2/e314 (accessed 22/01/10)

Administrotion in children. For doses oi atomoxetine in 
children and adolescents, see Uses and Administration, 
p. 2316.3.

Adminishxrtion in hepatic impairment. ỉn patienu with 
moderate hepatic impainnent (Child-Pugh dass B) the 
dose oi atomoxetíne (see Uses and Adminisưatíon, 
p. 2316.3) should be reduced by 50%, while in those with 
severe impairment (Child-Pugh dass C) it should be 
reduced by 75%.
Refeiences.

1. Chaỉon SA. ti aỉ. Etíea oi hepatic ỉmpairmetu on the pharmacokỉnetỉcs 
oỉ atomoxetỉne and ta  raetabolites. ơm  Pharmacol Ther 2003: 73: 178- 
91.

Adverse Eíĩects and Precautìons
Adverse eSects of atomoxetine include đyspepsia and other { 
gaĩtrointestinal disturbances, anorexia and tveight loss. 
íatigue, sleep distuibances, dimness, cough, sinusitis or 
rhinoưhoea, urũiary hesitancy or retention, decreased 
libido and sexual dyshmction. priapism. rashes, ỉncreased 
svveating, and hot ũushes. Psychotic or manic symptoms 
(such as halludnations, delusional thinkirg. mania, or 
agitatíon) and aggrcssive behaviour, hoscilứỵ, or emotìonal 
lability have occurred: suiddal behavioUT has also been 
reported (see Effects on Mental State, below). Hypersensi- 
tivity reactions have occurred rarely. There have ãlso been 
rare reports oi severe hepatotoxicity (see EHects on the 
Liver, below).

There may be increases in blood pressure and heart ra te, 
and atomoxetine should be given wìth cautìon to patients 
with hypertension, tachyărdia. or cardiovascũlar or 
cerebrovascular disease (see aiso Effects on the Cardiovas- 
cular System, under Dexamíetamine Sulỉate, p. 2ỈỈ9.3). 
Orthostatic hypotension and syncope have also been 
reported. QT prolongation has been associated ívith 
atomoxetíne therapy and it should be used with caution 
in patients with knovvn or suspeaed prolonged QT interval. 
Use with drugs Iiable to úihibit the cytochrome P450 
isoenzyme CYP2D6, other drugs that may prolong the QT 
interval, or drugs likely to cause electrolyte imbalance may 
also increase the risk (see Interactions, below). Sndden 
death. stroke, and myocardial iníarction ha ve alsồ been 
reported in patients given atomoxetine. All patients should 
be assessed for cardiovascular disease beíore ơeatment iỉ 
started. Atomoxedne should generally not be used iri those 
with known serious structural cardiac abnoimalitíes, 
cardiomyopathy, serious heart rhythm abnormalities, or 
other serious caidiac problems.

Seizures are a potential lìsk vvith atomoxetine therapy 1 
and it should be used vvith cautíon in patients wtth a history 
of seiỉures; treatment may need to be stopped in those who 
deveỉop seizures or have an inaease m seizuxe írequency.

AtomOxetine is contra-indicated ìn  patíents with angle- 
closure glaucoma as ìt may increase the risk of mydriasis.

The weight and beight gain oỉ children receiving 
atomoxetíne has been reponed to lag behind that oí the 
pređícted norm for about the ũist 9 to 12 monthỉ oỉ 
treatment and generaũy nonnaỉìses within about the Rrst 3 
years of treatment; lỉcensed produa iníonnatìon recom- 
mends that grovvth be monitored and consideratỉon given to 
dose reducdon or interrupting ưeatment in patients who 
are not grovving or gaining vveight satisíaaorily.

Poor metabolisers of atomoxetine (see Pharmacokmetics, 
beỉovv) may bave an increased risk oỉ  adverse reactions.

Effects on the Bvbt. In December 2004, the u s  manuíac- 
turer stated that 2 cases ot severe hepatotoxidty had been 
reported with atomoxetìne ơeatment since the đrug was 
launched in 2002.1 In both cases the patients recovered; 
hovvever, because of the risk of acute hepatic ỉailure 
resulting in death or the need lor transplantation, it was 
recommenđed that atomoxetine should be permanently 
dlscontinued in patientỉ vvith jaundice or markedly 
increased liver enzyme values.

Similar advice was also issued in the UK by the CSM.2 Up 
to February 2005, the CSM were avvare õf 3 reports õf 
hepatic disorders (one each oỉ hepatitis, jaundice, and 
increased bilirubin) with atomoxetine ưeatment in the UK; 
a total of 41 reports of hepadc disorden hađ been received 
worldwide.A hrnher report by the us manufacturer covered dinical 
study data in 7961 patíents as vvell as 4 years postmarketíng 
experience (since 2002) in about 4.3 million patients. Of the 
7961 patients who received atomoxetìne in studies, 41 had 
hepatobíliary events; most vvere mild inaeases in ALT and 
AST levels. None progressed to liver ỉailure. Postmarketing 
expcrience indicated that there were only 3 spontaneously 
teported cases of reversible drug-induced iiver injury 
prohably reiated to atomoxetine use.5

1. Elirabeii p. Lilly. Saỉcty dau on Sirattcra ((totnoxetine hydro- 
chloiideH>ep*6c effects (isnied 2ISI December, 2004).

2. MHKA. S tnitcn (»Tomoxetlnc)~dsk of hepatic đtsordm. Mesage from 
Pratessot G Duít, chainnaa of Cammittee on Saỉety of Međicincs (íssued 
2nd Februny 2005). Available » :  http://mrw.mbn.gov.uk/home/ 
idcplg?JdcService«GET_FtLE&dDoeN»me»CONOl9459&RevtsionSelec- 
donMethod>UtestKele>ỉed (accetsed os/ot/og)

ỉ .  Bangs ME. It íl. Hepatic evenu assodated with atomoxedne txeatmeut 
Íoraíten ríon -de/ỉál hyperacrỉviiy dỉaorder. Drug Softty 200a; 31:345*54.

EHecte on merrtol State, ỉn an obseivational study oỉ 153 
children, initability, aggression, mania, or hypomania 
were assodated with atomoxetine in 51 cases. Of these, 31 
had a tamily history. and 41 a personal history, of mood 
disorders; 27 had both and 6 had neither. The authon 
thereíore recommended that all patients receíving ato- 
moxetine should be monitored dosely.1

Subsequently, the FDAJ requested the u s manulacturer 
(Eli Lilly) to conduct an analysis of adverse events bom 12 
dinical studies involving 2208 patients. The risk oí suiddal 
behaviour during the first few months of treatment was 
ỉound to be 0.4% in children receiving atomoxetine 
compared with no risk in those on placebo; no suiddes were 
reponed although there vvas one unsuccessfuỉ suidde 
attempt in the atomoxetine-treated group. This íinding 
resulted in the indusion of a vvaming in u s labelling about 
the inaeased risk of suiddal ideation in children and ị 
adolescents being treated with atomoxetine; it was also 1 
recomxnended that changes in behaviour must be dosely 
monitored, párticularly during the initial months of therapy 
or when the dose is changed. Similar wamings were issued 
by the UK CSMJ and regulatory authorities in other 
countries.,‘

In light of these concems a revievv of available data in 
Europe was conducted in 2006; it was considered that the 
overall risk to beneũt ratío of atomoxetine in children 
remained íavourable.5

An update pubìiỉhed by Health Canada6 noted 189 
reports of adverse reactions assotíated with atomoxetine by 
December 2007; of these, 55 were reported as suidde 
attempts of vvhich One was successíul. A reminder to 
monitor moods, behaviours, thoughts, and leelings during 
ơeaưnent vvas given.

1. Hendenon TA, Hartnun K. Aggression. OMRÍI. and hypomanìa 
i induction am óated with atomoxetine. M iatria  2004:114: SV5-6.

2. FDA. FDA alen tor healthcan protessionals: atomoxetlne (marketed as 
Stmteral-suiddal thinking in chĩldren and adolescents (isíued 29th 
September. 2005). Available ac http://www.lda.gov/Drags/DnigSafety/ 
Postm arketD rugS aíe ty ln ío rm ailon lo rP atien tsandP rov iders/ 
ucml24391Jttm (accessed 22/01/10)

3. MHRA. Strattcra (atomoxetine): risk oi suicidal thoughts/behaviour. 
Message bom Prolessor G Dull. Chainnan oi Committee on Safety ol 
Medicine (issued 29th September. 2005). Available at: http://www. 
m hra.gov.uk/bom e/groups/pl-p/docuR ients/w ebsiteresources/ 
con2018039.pdf (accessed 11/08/08)

4. Lilly. Canada. WASN1NG for atomoxetlne regarđìng the potentia) ỉor 
behavioural and emotional changes, Induding risk of self-hann (issued 
28th September. 2005). Available at: http://www.he-sc.gc.ca/dhp-mps/

altJoimats/hp<b-dgpsa/pdf/medeff/suxtteraJipc-cps-eng.pdi (accessed 
08/08/08)

5. MHBA.Updatedwindngsontheattendondefldthyperacdvlty^sorder 
dnig Stranerat bưormatíon ĩor healthcare proíessìónils. Mesúge bom 
Proịessor G DuB. ehabman ot Commission on Human Medidnes (issued 
16th Pebnuuy. 2006). Avaỉlable at: http://www.mhra.gov.uk/home/ 
groups/pỉ-p/đocuments/websỉteresourc«/con20 ỉ 8039.pdf (accessed 
22/01/10)

6. Health Canada. Atomoxetine and suiddal behavioun update. Ctn 
Advenr tn a  N na  2008; 18 (3): 2-3. Available ac http://www.hc-sc.gc 
ca/dhp-mps/medeff/bul)etiR/cim-bcel_vl8n3-eng.php (accessẽd 
22/01/10)

Handling. Atomoxetine is an ocular irritant and atomoxe- 
tine capsules shouid not thereíore be opened. lf the cap- 
sule contents do acddentally come into contact with the 
eye, the aữected eye must be Uushed immediatdy with 
waten hands and other potentially contaminated suriaces 
should be washed as soon as possible.

Porphyria. ĩh e  Dnig Database for Acute Porphyria, com- 
piled by the Nomegian Poiphyria Centte (NAPOS) and 
the Porphyria Centre Svveden, dassiũes atomoxetine as 
probably not poiphyrinogenic it may be used as a drug of 
first choice and no pxecautions are needed.1

1. The Drug Daubase lor Acute Porphyria. Avaỉlable a t  http://www. 
drugs-porphyria.org (accessed 25/10/11)

Toorette's syndrome. There is, at best, weak evidence that 
Central stimulants such as dexamỉetamine may cause or 
exacerbate tics or Tourette's syndrome (see under Dexam- 
tetamine, p. 2320.2, for hmher details). Data fot the selec- 
tive noradrenaline reuptake inhibitor atomoxeóne, sug- 
gests that it does not vvorsen tìcs, and may be used in 
patients with attention defiãt hyperactivity disorder 
(ADHD) and comoibid motor tics or Tourette's disorder.1 
Nonetheless, there have been individual cases reported.

Health Canada2 had received a report o! tics and another 
of exacerbation of tìcs suspected oí being assodated with 
atomoxetine. In the first case, a 7-year-old giil receivũig 
atomoxetine for ADHD had new-onset motoT tics aftet the 
dose vvas increased to 40 mg daily; the tics persisted, but 
were less severe, vvhen the dose was reduced to 25 mg daily. 
Aíter risperidone was added to the regimen, the tìcs 
disappeared. The second ca se described exacerbation oỉ 
vocal tics in an 11-year-old boy given atomoxetine 60 mg 
daily for ADHD; he also had Tourette's syndrome. The dose 
was reduced to 40 mg daily, but he continued to have tícs.

ỉ . Aỉien AJ,etaL  Atomoxetỉne ưeatmenr ỉn cbỉldren and adoỉesccnu wirh 
ADHD and comortid tìc (âsorders. Neuroiogy 2005; 65:1941-9.

2. Health Canada. Atomoxetỉne (Stxattera): suspeaed assotíatỉon wỉih ùcs. 
Can Aểvent Xtaa Newí 2006; 16 (4): 3. Availabỉe at: http://wwwJic-sc. 
gcca/dh|>-mps/roedeff/bulletin/cani*bcei.vl6n4-cng.php (accessed 
22/01/10)

Interactions
Atomoxedne should not be taken with an MAOL or within 
2 weeks of stopping MAOI therapy, nor should MAOI 
therapy be started for 2 weeks aỉter stopping atomoxetine. 
Care should be taken ií ^ven with other drugs that raise 
blood pressure, because of a possible additive aSetx the 
actions oí salbutamol on the cardiovascular System may be 
potentiated. In addition, there is a risk oí cardiac events in 
patients receíving atomoxetìne who are also taking drugs 
that aừect cardiac conduction or electrolyte balance, or that 
inhibit the cytochrome P450 isoenzyme CYP2D6 (see 
below).

Seizures have been noted with atomoxetine and caution 
is advised when used vvith drugs knovvn to lovver the seizure 
threshold.

Atomoxetíne is metabolised Via the isoenzyme CYP2D6 
and inhibitors of this enzyme such as paroxetine, 
fluoxetine, and quinidine may increase plasma concentta- 
tions of atomoxetine in extensive, but not poor, 
metabolisers.

Antidepressanh. Paroxetínt was lound to inhibit atomoxe- 
tine's metabolism by cytochrome P450 isoenzyme CYP2D6 
in extensive metabolisers resulting in pharmacokinetics for 
atomoxetine similar to those in poor metabolisers.1

1. Beỉle DJ. et ai. EHea of potent CYP2D6 inhibition by paroxráie on 
aiomoxetine phamvacokừietics. J ơin Pharmacol 2002; 42: 1219-27,

Pharmacokinetics
Atomoxetine is vvell absorbed after oral doses and peak 
plasma concentrations occur 1 to 2 hours later. Bioavail- 
ability is about 94% in poor metaboliseis but only 63% in 
extensive metabolisers. Atomoxetine is about 98% bound 
to plasma proteins. Atomoxetine is metaboiised mainiy Via 
thê cytochiome P450 isoenzyme CYP2D6 to the active 
metabolite 4-hydroxyatomoxetỉne; a minority oỉ the 
population áre poor metabolisen and have plasma 
concentrations about 5 times those in extensive metabo- 
lỉsers. Ít is excreted in the urine as glucuronide metabolites 
and a small amount of unchanged drug; less than 17% oỉ a 
dose appears in the faeces. The halỉ-lỉỉe of atomoxetine is

The Symbol t  denotes a preparation no longer actively marketed The Symbol 0  denotes a substance whose use may be restiicted in certain sports (see p. viii)
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about 5.2 hours in extensive and 21.6 hours in poor 
metabolisers.
Reíerences.

1. Sauer J-M. tí ai. ơinỉcaỉ ptaarmacokinetks oi atomaxetỉne. ơờt 
Pharmacữkinet 2005; 44: 571-90.

2. Cui YM, tí aL Atomoxetỉne pharmacoldnciics lo heahhy Chỉnese 
subỊects and effect oi the CYP2D6M0 alleỉe. Br J ũin Pharmacol 2007; 64: 
445-9.

Preparatíons
Proprietary Preparations (details are given in Volume B)

Smgle-ingrecSent Preparatians. Arg.: Redc Strattera; AustraL: 
Strattera; Austria: Sưattera; Beig.: Strattera; CãtvuL: Strattera; 
Chile: Abretia; Deaten; Strattera; Chùta: Strattera (AhSiẺ); Cí: 
Strattera; Denm.: Strattera; Fùu: Strattera; Fr.: Sttatteraỷ; Ger.: 
Sưattera; Gr.: Strattera; Hững Kong: Strattera; Hung.: Strattera; 
India: Attentrol; Axepta: ỉr t: Strattera; ItaL: Strattcra; Jpn: 
Strattera: Malaysia: Strattera; Me*.: Strattera: Neth.: Strattera; 
Norui.: Stranera; NZ: Strattera; Philìpp.: Strattera; PoL: Strat- 
tera: PorL: Straữera; Rus.: Strattera (CipsTrepa); S.Afr.: Strat- 
tera: singapore: Strattera; Spain: Stranera; Swed.: Strattera; 
Switz.: Strattera; Thai.: Stranera; Turk.: Strattera; UK: Strat- 
tera; ukr.: Strattera (CTpatrepal; USA: Strattera.

Phaimacopoeial PreporoHore
USP 36: Atomoxetine Capsules.

B e m e g r id e  (BAN, riNN)
Bemegrida; Bémégride; Bemegridum; Methetharimide; 
BeMerpna.
3-Ettiyl-3-methylglutarimt'de;4-Ethyl-4'methylpiperidine-2,6-
dione.
QHijN O ^I55Ì 
CAS — 64-65-3.
ATC —  R07A805.
ATC Vet —  QR07AB05.
UNII —  57DQ A39D 02.

Proĩile
Bemegride has propertíes similar to those of doxapram 
(p. 2321.2). It has been given intravenously.

Preparatìons
Prapríetary Preparations (details are given in Volume B) 
Single-ingre<£ent Preparatìons. Jpn: Megibal.

Benzfetamine Hydrochloride
IBANM. HNNMI ®

Benzfetamina, hidrođoruro de; Benzfétamine, Chlorhydrate 
de; Benzfetamini Hydrochloridum; Benzphetamine Hydro- 
chloride; Hidrocloruro de benzfet3mina; EeH3ỘeTaMMHa 
rMApoxnopMA.
(+)-/V-BenzyÌ-A/,a-dimethylphenethylamine hydrochloride. 
c  17H21 N,HỚ=275.8
CAS — 156-08-1 (benzfetam ine); 5411-22-3 (benzfe tam ine  
hydroớiloride). "
ÚNII — 43DWT87QT7.

ProPle
Benzfetamine hydrochloride is a cenưal stímulant and 
sympathomimetic wíth properties similar to those of 
dexanưetamỉne (p. 2319.1). It has been used as an anorectic 
in  the treatm ent of obesity (p. 2315.1), although 
am íetam ines are no longer recommended for this 
indication. The usual Lnitial oral dose is 25 to 50 mg given 
once daily, subsequently adjusted according to response, to 
a dose of 25 to 50 mg up to three times daiĩy.

Pneparations
Proprietary Preparotions (details are given in Volume B) 

Singla-ingradient Preparotioni. USA: Didrex; Regimex.

Benzylpiperazỉne <s>
1-8enzylpiperazine; W-Benzylpiperazine; SeH3M/innnepa3HH. 

í HPhenylmethyl)piperazine.
C„H,(̂ 2=176.3 
C4S - -2 7 5 ^ 2 8 -6 .

Street' names. The íollovving tenns have been used as 'Street 
names' (see p. vii) or slang names for various forms of 
benzylpiperazine:

A2; Blast; BZP; Charge; Charlie; Cosmic Kelly; ESP; 
Euphoria; Exodus; Frenzy; Herbal ecstasy; Legal E; Legal X; 
Nemesis; Pẹp; Pep Love; Pep Stoned; Pep Tvvisted; Rapture; 
Red Eye; The Goõd Stuff.

Prọ/ỊỴe
Benzylpiperazine is reported to produce CNS stimulant
eílects similar to  those ot the am ỉetam ines (see
Dexamỉetamine, p. 2319.1) and is subject to abuse.

Other piperaãne derivatives subject to abuse include:
• l-(3,4-methyIenedioxybenzyi)piperazine (MDBP)
• l-(3-trifluoromethylphenyl)piperazine (TPMPP)
• l-(3-chlorophenyl)piperazine (mCPP)—note: Do not 

coníuse with MCPP, which has been used as an 
abbreviaãon for the pestìdde Mecoprop

• l-(4-methoxyphenyl)piperazine (MeOPP)
Reíerences.

1. Gee p, tí aỉ. Toxic eữects of BZP-based heibai party pilỉs in humanr. a 
prospectỉve study in Chrỉstchurch, New Zealand. N i  Med J 2005; 118: 
in 754.

2. Staack RF. Pỉperaíine desỉgner đrugs o! abuse. Lanat 2007; 369:1411-
13.

3. Johnstooe AC. et ai. 8enzylpiperazỉne: a drug oỉ abuse? J 
Psychopharmacứl 2007; 21: 555-94.

4. Wood DM. eí ai. Colỉapse. reponed seỉzure—and an unexpeaed pỉũ. 
lancti 2007; 369: 1490.

Bromantan ®
/V-(2-Adamantyl)-4-bromoaniline; Bromantane. 
/V-(4-Bromophenyl)tricyclo[33.1.13,7]decan-2-amine. 
C,6H2oBrN=306.2 
CA5 — 87913-26-6.

ProRỊe
B ro man tan is reported to be a stimulant that may be subjea 
to abuse in sport. It is also reported  to  have 
ũnmunostimulant properties.

Preparatíons
Proprietary Preparotions (details are given in Volume B) 
Sngle-ingredient Prqxirations. Rus.: Ladasten (HaaacreH).

Catha ®
Abyssinian, Aírican, or Arabian Tea; Kat; Kath; Khat; Miraa; Qat; 
Somali Tea; Té abisinio; Té de Arabia; KaT.
UNII —  5 7 0 5 4 5 1KGF (Catha edulis); E14P64525U (Catha edulis 
leaf).
D escription. Catha consists oi the leaves of Catha ídulừ  
(Celastraceae), and contains cathine, cathinone. celastrin, 
choline, tannins, and inorganic salts.
Street names. The following tenns have been used as 'Street 
names' (see p. vii) or slang names ỉor various íorms ơf catha: 

Cat; Chat; Feline; Kat; Miraa; Pootie; Qat; Quaadka.

Cathine ipiNN) ®

Cathinum; Catina; (+)-Norpseụdoephedrine; KaTMH.
rhreo-2-Amino-l -phenylpropan-1 -ol.
ỌH13NO=15U
CÁS —  492-39-7; 36393-56-3.
ATC — A08AA07.
ATC Vet — QA0SAA07.
UNII — E1L4ZW2F80.

Cathinone ipiNNi ®
Cathinonum; Catinona; KaTMHOH. 
(S)-2-Aminopropiophenone.
CsHmNO=149Ì 
CAS — 71031-15-7.
UNII — 540EI4406J.

Pho/iỊe
Catha, the leaves of Catha ídulis (Celastraceae), is used for its 
stimulant properties among some cultures of Aírica and the 
Middle East. usually by chevving the leaves. Its eííects are 
reported to resemble those of the amỉetamines (see 
Dexamỉetamine Sulíate, p. 2319.1), and are thought to be 
largely due to the content of cathinone. Dependence, 
cardiovascular complicaúons, hepatotoxidty, and psychotic 
reactions have been reported. Derivatives of cathínone are 
also subjea to abuse for their stímulant eữects. Cathine, 
another constítuent of ca tha, has been used as the 
hydrochloride as an anorectic

Reíerences to the pharmacology and pharmacokinetics 
of ca tha and its constituents1'* and reports of adverse 
eífects.,"ỉl
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Abuse. Several cathlnone derivatives have been synthe- 
sised and are subjert to abuse for their CNS stimulant 
effects;1-4 compounds include:
• butylone
• dimethylcathinone (see Metamíepramone, p. 2557.2)
• ethcathinone
• ethylone
• 3-Quoromethcathinone
• 4-fluoromethcathinone (Đephedrone)
• methcathinone (ephedrone, see p. 2325.1)
• 4-methoxymethcathinone (methedrone)
• 4-methylmethcathinone (see Mephedrone, p. 2325.2)
• 3,4-methylenedioxymethcathinone (methylone)
• 3,4-methylenedioxypyrovalerone (MDPV)
• naphyrone (see p. 2328.2)
• pyrovalerone
Synthetic cathinones are often described as bath salts or 
plant tood in order to disguise their intended use. In large 
doses the adverse efỉeas of cathinone and reiated 
compounds resemble those of the amỉetamines (see 
Dexamíetamine. p. 2319.2).

1. Prosser JM. Nelson LS. The toxỉcology of bath saỉts: a rcvícw oí syntheõc 
caihinones. J hted Toxicữl 2012; 5: 33-42.

2. Mas-Morey p, tí al. Ciinỉcal toxỉcoỉogy and managemem of intoxicatíoaỉ 
wỉth synthetíc cathúMHies ('Bath Salts*). J Pharm PrtKt 201Z* 26: 353-7.

3. Ross EA. tí ai. Psychoactive 'bath salts' ỉntoxỉcatỉon with 
methylenedioxypyrovaĩerone. Am J Med 2012; 125: 854-8.

4. Baumann MH, tí aỉ. Psychoactivc 'bath saltỉ': not so soothỉng. Eur J 
Pharmacol 2013; 698: 1-5.

P repara tíons
PropHelory  Preparalions (details are given in Volume B)
Single ingredient Preporations. Ger.: Alvalin: Anúadipositum X- 
112 Tf; S.Afr.: Dietene; Eetless; Leanon Kobese No. I; Reli 
Slim: Slỉm 'n Trirn; Thỉnz; Thai.: Mirapront N.
Mute-ingrediant Preporotions. Mex.: Redotex NF; Redotex.

clobenxorex Hydrochioride ỊriNNMi ® 
ơobenrorex, Chlorhydrate de; Qobenrorex, hidrocĩoruro de;- 
Clobenrorexi Hydrochlondum; Hidrocloruro de đobenzorexr' 
50271-12; KnoổeH3opeKca riwpoxnopMfl. 
(+}-N-(2-Chlorobenzyl)-a-methyl'phenethylamine ' hydro- 
chtoride.
C16H,8aNh)CI=296^ '  _ '
CAS — 13364-32-4 (ơobenzorex); 5843-53-8 (do S erũ o rĩX  
hydrochlonde).
ATC — A 08AA 08 . : . /.
A7C V et — QA08AA08 . r

.UNII —  8C6XSMB664 '
Street names. The ỉollovving terms have been used as 'Street 
names' (see p. vii) or slang names for various forms of 
dobenzorex:

Dinintels.

ProfiỊe
Clobemorex hydrochloride is a Central stimulant and 
sympathomimetic with properties similar to those oí 
dexamỉetamine (p. 2319.1). It has been used as an  anorectic

All CTOss-reíerences reíer to entries in Volume A
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in the ữeatment of obesity but regulatory authorities in the 
EU have called for the wỉthdrawal of all anorectics from the 
market (see under Effects on the Cardiovascular System in 
Fenfluramine. p. 2322.3).

Preparatíons
Proprietary Preparations (details are given in Volume B)

Singla-mgredient Prepamtions. Met: Asenlix; Itravilt; Obedox; 
Redicres.

Deanol IBANÌ ®
Démanol; : ■ .
2-Dĩmethylaminoethanol *. *, • T.- i - '  ,*
0 1 ,^ 0 = 8 9 1 4  • '  '  -
CÀS — 108-01-0 (deanol); 3342^61-8 (deanol aceglum ate); 
3635-74-3 (deano l o c e tam idóberư od te ì, 968-46-7 (deanol 
beriỉilate); 71-79-4 (déọnc i b erã ìla tẻ  hydrổchíoríde); 15585-86- 
1 (deano l cydohexylpròpionatè); 5988-51-2 (deãnol tartrate).. 
ATC —  N06BX04.
ATC  Vet — QN06BX04.
UNII — 2N6K9DRẠ24. . ,

NOTE. Deanol Aceglumate is plNN.

ProỊỊìỊe ~ r  .
Deanol, a precursor of choline, may enhance Central 
acetylcholine ỉormation. It has been used as a Central 
stímulant in the ữeatm ent of hyperactivity in children but 
its eíEcacy is not proven. It has been included in 
preparations used as tonics and for the management oỉ 
impaired mental hmction.

It has been used as a variety oí salts and esters induding 
deanol aceglumate, deanol acetamidobenzoate, deanol 
bisorcate, deanol cydohexylpropionate (cyprodenate; 
cyprodemanol), deanol glutamate, deanol hemisucdnate, 
deanol orotate, deanol pidolate, and deanol tartrate. Deanol 
benãlate (deanol diphenylglycolate; benzadne) has been 
used as the hydrochloride in antispasmodic preparations.

Preparations
Propridory Preporotions (details are given ỉn Volume B)

Single ingredient PraparaHons. Arg.: DM Acdve; Fr.: Cleregilh 
Ger.i Risatarunh PoL: Búnanolh Rus.: Nooderin (HooraepHH).

Mukt-ingrecGent Preparations. Arg.: Pharmaton Complex; Aus- 
trÙE Vìta-Gerin; Chũc. Bedovit Pharmaton; Fortavil; Tonopron 
Ginseng; Ultrac E; Ultrac Cs.: Geriavit Fr.: Acti $; Debrumyb 
G e r Vita-Gerin N; Gr.: Doprene; Pharmaton Geriatric Hung.: 
Phaimaton Vital; ỉndon.: Pharmaton Pormula; Mex.: pharma- 
ton Complex; Philipp.: K-A Plus; Phannatom Rogin-E; PoL: 
Geriavlth Geronpolt; Port.: Actilam; Debnunyl; Fortícok 
Tonice; Tonice; Rus.: Geriavit (repHaBHT)h Vitamax
(BniBMaKc)t; S-A/r.: Gericomplexh Spain: Anti-Anorex Ttiple; 
Denubib pharmaton Complex-b Switz.: Phannaton Vital Geria- 
vic Vita-Gerin; Thai.: Pharmaton; ukr.: Energin pHepnm); 
Venez.: Energyvit.

Dexamfetamine Sultate ỊBANM, piNNMi ®
Detemfểtẳmỉh Sũlfaé Dexamfetámine, SuHate de; Dex- 
amíẹtaminé Sulphate; Qẹxamíetarnini Sulfas; Dexarửphet- 
arríiné SuÌỊDhat̂  Dexamphetáminf ỈÌÌỈ&S; Dexanfetamjna; 
sulíato de; Dextro Amphetamihe Sulphate; Dextroamphe- 
tamine Sulíate; NSC-73713 (dexarníetamine); Sulíatờ, ,de 
dexaníetamina; AeKcaMỘeĩaMMHa Cy/ibệaT. . 
(SKirMethyỉphenethylammonium sulphate; (+)-a-Methyl- 
pheiiéthylảmine sulpháte.
(C9H13N)j,H2S0^36Ổ5:'
CÃS — 51-64-9 (dexãmíetamine); 7528-00-9 (dexamHetamine 
phèsphate); 51-63-8 (dexamíetamìne sulíate).
'ẰTC — N06BA02.
Ạ7Ứ VIST — QN06BA02
ỊJNIỊ.—D7680327N. , ...

Street names. The ỉollovving terms have been used as 'Street 
names' (see p. vỉi) or slang names for various lorms oỉ 
dexamỉetamine:

Dex; Dexies; Dexy; Oranges; Panama; Peaches. 
Pharmacopoeias. In Br., Swừs, and us.
BP 2014: (Dexamỉetamine Sulíate). A white or aỉmost 
white, odourless or almost odourless, crystalline powder. 
Preely soluble in water, slightly soluble in alcohol; 
practically insoỉuble in ether.
USP 36: (Dextroamphetamine Sulíate). A vvhite, odourless, 
crystaUine powder. Soluble in waten slightly soluble in 
alcohol; insolubỉe in ether. pH oỉ a 5% solution in water is 
between 5.0 and 6.0.

Ưses and Adminisừation
Dexamíetamine, the dextrorotatory isomer of amỉetamine, 
is ain indữect-acting sympathọmimetic with alpha- and 
beta-adrenergic agonist actìvity. It has a marked stimulant 
eữect on the CNS, particulariy the cerebral cortex.

Đexamíetamine is used in the ưeatment of narcolepsy 
(p. 2314.3). It is also used in the ơeatment of attentíon 
defidt hyperacdvity disorder (see Hyperactivity. p. 2314.1); 
the UK licensed product inỉormation limits its use to 
children with rehactory hyperactivity disorders. Dexamíe- 
tamine has be en given in the treatment oỉ obesity, although 
amỉetamỉnes are no longer recommended ỉor this 
indlcatỉon. Amíetamines have also been used to overcome 
íatìgue bu t, again, su ch use ũ  consid ered undesirable. In 
some countrìes dexamỉetamine has been tried for motion 
ãckness, but saỉer drugs are available.

Dexamỉetamine is generally used as the sulỉate and is 
grvẹn orally.

ỉn the treatment of narcolepsy, the usual initỉaỉ dose is 5 
to 10 mg daìly in divided doses, increased ư necessary by 5 to 
10 mg at vveekly ỉntervals to a maximum of 60 mg daỉly. The 
lower initial dose of 5 mg daily is recommended for children 
aged 6 to 12 years and the elderly; any weekly increments 
should also be restiiaed to 5 mg in these patients.

In children with byperactivỉty indỉviduallsadon oỉ 
ưeatment is espedaUy important. Children aged 6 years and 
over usually start with a dose of 5 mg once or twice daily; 
the dose may be increased ư necessary by 5 mg at weekly 
intervals to an upper limit oỉ 20 mg daily, although oỉder 
children might require up to 40 mg or more daily. 
Dexamỉetamine is licensed for the ơeatment of children 
younger than 6 years oi age in some countries, induding the 
UK and the USA; however, many authoritíes consider that 
stimulants should not be used in young children. In the UK 
NICE suggests that adults may be given inióal doses oỉ 5 mg 
twice daily, increased according to response to a maximum 
olâOmgdaily.

A modiSed-release, combination preparadon containing 
dexamỉetamine sulỉate and saccharate, with amỉetamine 
sulỉate and amỉetamine aspartate monohydrate (Adderaữ 
XR. Shirt) is also available ỉor the ưeatment oỉ attention 
defidt hyperactivity disorder in adults and children. In 
children aged 6 years and ọlder, it is given orally as for 
dexamỉetamine in initial doses of 10 mg of total amíetamine 
salts once daily increased gradually, at weekly úitervals, to a 
maxúnum of 30mg daily; in older children aged 13 to 17 
years the dose may be increased to 20 mg once daily aíter 1 
vveek ư necessary. The initial dose in adults is 20 mg oí total 
amỉetamine salts once daily.

Adrrũnislration in chỉldren. For doses of dexamíetanũne in 
children and adolescents, see Uses and Administration, 
above.

Adỵerse Effects
The adverse eííects oỉ dexamíetamine are commonly 
symptoms of overstúnulation oỉ the CNS and indude 
insomnia, night teưors, nervousness, restlessness, irrit- 
ability, and euphoria that may be followed by íátígue and 
depression. There may be dryness oí the mouth. anorexia, 
abdominal cramps and other gasơointestinal disturbances, 
headache, dizáness, tremor, svveating. tachycardia, palpita- 
tions, myocardial iníarction, increased or sometimes 
decreased blood pressure. altered libido, and impotence. 
Psychodc reactíons, such as halludnations and delusional 
thinking, mania, seizures. and sưoke have occiured, as has 
musde damage with assodated rhabdomyolysis and renal 
complications. Rarely. cardiomyopathy has occurred with 
chronic use. Sudden death has been reported in patients 
with structural cardiac abnormalities (see also E&ects on the 
Cardiovascular System, belovv). In addition in chiỉdren, 
grovvth retardatíon may occur during prolonged treatment.

In acute overdosage, the adverse eữects are accentuated 
and may be accompanied by hyperpyrexia. mydriasis, 
hypeưeũexia, chest pain, cardiac atThythmias, conhision, 
panic States, aggressive behaviour. halỉudnations, delirium, 
convulsions, respiratory depression, coma, drculatory 
collapse, and death. Indỉvidual patient response may vary 
widely and toxic maniíestations may occur with quite small 
overdoses.

Tolerance can develop to some oỉ dexamỉetamine's Central 
eữects leading to ỉncreased dòses and habimation. Abrupt 
cessation aíter prolonged ưeatment or abuse of amỉeta- 
mỉnes has been assodated with extreme íatigue, 
hyperphagia, and depression. However, it is generally 
accepted that the amíetamines, although widely abused. are 
not assodated with substantial physical dependence.

Abuse oỉ amỉetamines for theừ euphoriant eữects has 
resulted in personality changes, compulsive and stereotyped 
behaviour, and may induce a toxic psychosis with auditory 
and vìsual hallucinations and paranoid delusions.

Abuse. Abuse of amíetamines can lead to toxiãty aữectìng 
many organs or bođy Systems. There have been reports oi 
intractrtbral haemorrhagew and of cardiomyơpathyAcute 
myocardial ờifaTctũm has also occurred.7

A syndrome characterised by àmtừuory collapse, fever, 
leukaemoid Ttaaùm, dừsemừiated intravttỉcular coaguỉation, and 
rhabdomyotyãs with diffuse myalgias and muscle tendemess has 
been described* in ỉ  drug abusers who had used 
amíetamines or phenmetrazinẽ ìntravenously. In an earlier 
study,9 ntcrotìsing angiitừ was assodated with intravenous 
metãmỉetamine abũse. A 30-year-old man who had 
ingested 50 amíetamine suỉĩate tabỉets developed rhábdo- 
myolysừ and myoglobinurk Ttnal Ịailurt, possibly secondaiy to 
a crush syndrome, but in the absence oỉ prolonged coma or 
other major myotoxic íactors.10 However, acute intcntitial 
ncphritis and acute renal ỉailure have followed oral 
amỉetamine abuse vvithout the assodated ỉactors of 
rhabdomyolysis, hyperpyrexia, or necrotising angiitis.1* 
Hypcrgiycaemia has also been noted after the recreational 
abuse õf đexamíetamỉne tablets.12

Chronic use may resuỉt in adverse eỉíects such as 
halludnaúom. a delusional dừordcr resembling paranoid 
scháophrmia, ĩtertotyped behaviour, and movtmertí dừordmP  
Although chronic intoxication is the most common 
preconditìon for psychosis, individual sensitivities are an 
important aspea of the drug reaction.

Inaeased serum concentrations of levothyroxine have 
been assodated with heavy amỉetamine abuse in 4 
psychiatric patients.14

Abrupt cessadon after prolonged treatment or abuse of 
amíetamines may cause txtreme /atigue, hyperphagia, and 
depression. Dtpnssive stupor has been reported in 3 long-term 
abusers of amỉetamine after sudden vvithdravval.15

1. Deỉaney p. Estes M. ỉncncraniaỉ heniorrhage with abuse.
Neurològy I9S0; 30: 1125-^.

2. Harrỉngton H. ứ  aL ỉnoacerebraỉ hemorrhage and oraỉ amphctaminc. 
Ardt Neuroỉ 1983; 40: 503-7.

3. Saỉanova V. Taubner R. Intracerebral haemoirbage and vasculitis 
secondary to araphetamine use. PostỊTad Med J 1984; 60: 429-30.

4. Smỉtii HJ. tí aL Cardỉomyopaứiy asodated wỉth amphetanùne 
admỉnisuratỉoiL Am Hiart J 1976; 91: 792-7.

5. Cail TD, tí aL Acute cardiomyopatby secondary to intravenous 
ampbetamỉne abuse. A m  Ịntan Med 1982; 97: 559-60.

6. Hong R, tí ai. Cardỉơmyopathy assoòated with the smokỉng oí crystal 
methaniphetamỉne. JAMA 1991; 265: 1152-4.
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ỉ 1. Poley RI, tí ai. Amphetamỉ&e-induced acute renal ỉaỉỉure. South Med J 
1984; 77:258-60.

12. Henỉey DE Glatthaar c  ADHD: a dỉabetỉc hypergỉycemỉc dỉỉemroa. 
Diũbeta Can 2004; 27: 3020-1.
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Med 1980; 93: 707-9.
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Effeds on the cardiovoscular System. There have been 
very rare reports of sudden death in children and adults 
taking Adderall (Shút), a combũiation preparation of amíe- 
tamine salts. In February 2005 Health Canada1 reported 
that, worldwide, there have been 20 cases of sudden 
death in padents taking the product at usual recom- 
mended doses; 14 of these deaths occurred in children. In 
some cases there was no history of cardiac disorders nor 
any structural abnormalities. Health Canada considered 
the inddence of fatal adverse eữects to be greater with 
this combination preparation than with other stimulants 
and consequently withdrew the product bom the Cana- 
dian market. However, a subsequent independent review 
committee recommended2 that Addcrall be allovved back 
onto the Canadian market although they did wam  that it 
should not be used ìn patients with structural cardiac 
abnotmalities.3

The commỉttee also recommended that all stỉmulants 
used In ADHD undergo enhanced postmarketing surveil- 
lance and consequently, in May 2006, Health Canada4 
revised the labellỉng of amỉetamine, atomoxetine, dex- 
amỉetamine. dexmethylphenidate, and methylphenidate to 
indude wamings about their effects on the cardiovascular 
System. However, it was also noted that the inddence or 
reporting rates of serious cardiovascular adverse eSects with 
these drugs, induding fataỉ cases, were no greater than 
badcground rates. (Similar changes have since been made ÚI 
the labelling oỉ these Products in other countries.)

In June 2009, the FDA5 commented on a case-conưol 
study4 that had ỉound an assodation betvveen the use oí 
stimuiants and sudden death in healthy children and 
adolescents. The FDA’ vvas unable to condude that the data 
bom this study had aSected the overall risk to beneãt ratio 
of stimulants because oi the study's limitations in 
methodology; they advised that stứnulant medication 
should not be stopped on the basis of this study. Prescribers

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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were reminded to screen chỉldren ỉor cardiovascular disease, 
induding íamily history, and to consider obtaining further 
tests if there is an underlying risk for, or presence o t  heart 
đisease. A revievv oỉ the use of stỉmulants for ADHD in 
children is ongoing.

1. Health Canada Health Canada has suspcnded maricet authoxì2atíon of 
ADDERALL XR* (amphetamỉne salts), a drug approved ỉor Anentìon 
Defidt Hyperacdvỉty Dlsorđer (ADHD) in dìiỉdren (ỉssued 9th Febmary. 
2005). Avâỉỉable at: http://www.hC'SC.gc.ca/đhp*mps/alt_formiB/hpfb- 
dgpsa/pdf/inede£í/adderalLxrJipc-cps-cng.pdf (accessed n/08/08)

2. Health Canada. Report of the "Adderaỉỉ XR New Drug Cocnmỉttee' 
(ỉssued 26th Augusi 2005). Avaiỉable at: http://mwJic-scgcca/dhp* 
mp5/âlt_íormats/hpfb-dgpsa/pd£/prodpbarroa/ndca_rep_cnma_rap_ 
2005-08-25-eng.pdí (accẽssed 11/08/08)

3. Shirc. Canada. ADDERALL XR and serỉous ađveise events (ỉssued 31st 
August. 2005). Available at: http://www.hc-scgeca/<ihp-mps/alt_ 
íorm ats/hpfb>dgpsa/pdf/medeỉỉ/adderaU xr2  hpc-cps-eng.pdf 
(accessed 11/08/08)

4. Health Canada. Attentỉon deũrit hyperactívỉty dborder (ADHD) drugs: 
updated and standardỉxed ỉabeỉlỉng regarding very ra re cardiac-related 
adverse events (issued May 2006). Avaỉỉabỉe at: bttp://vww .hc-sc.gc.ca/ 
dhp-mps/aỉtJonnats/hpỉb-dgpsa/pdf/inedeff/adhd-cdah_inedỉcZhp<> 
cps_e.pdf {accessed 21/09/06)

5. FDA. Communicadon about an ongoing saíety review oí stỉmuỉant 
medicatỉons used in children with attention-dcíìcit/hyperactỉvùY 
disorder (ADHD) ỉỉssued 23rd June, 2009). Available at: http://www. 
ỉda.gov/Drugs/DnigSaỉeỉy/PostmarketDrugSaíetyỉníorroationíorPa- 
ỉient$andProvidcrs/DnjgSafetylníormâ[ỉoníorHeathcareProfes5ionals/ 
ucm 165858.hơn (accessed 25/06/09)

6. Gould MS. eĩ ai. Sudden death and use of stimulant međicatỉons in 
youths. Ám J Píychiatry 2009; 166: 922-1001.

Effects on growth. The Pediatric Subcommittee of the 
FDA Psychopharmacologic Drugs Advisory Cominittee 
reviewed the growth-suppressing effects oí stìtnulant med- 
ication (dextroamíetanúne, mechylphenidate, and pemo- 
line) in hyperkinetic ehildren.1 There was reasonable evi- 
dence that stimulant drugs, particularly in higher doses. 
moderately suppressed grovvth in weight and might have 
a minor suppressing effect on grovvth in stature. There 
vvere indicadons that some grovvtli caught up durìng drug 
holidays, and that early growth suppression was not evi- 
dent in adulthood. Careíul monitoríng during treatment 
was recommended.

See also under Methylphenidate Hydrochloride, 
p. 2327.1.

I. Roche Aĩ, rt ai. The eỉíects oí stímulant medỉcatỉon on the grornh of 
hyperkinetỉc chiỉdren. Ptdiatrús 1979; 63: 847-50.

Treatment oỉAdverse Ettects
Activated charcoal may be given to delay absorptìon ư the 
patient presents within 1 hour of ingesting any amount o( 
an amíetamine; however. the beneíit of gastric decontami- 
nation is uncenain. In general the management of 
overdosage with amletamines involves supportive and 
symptomaãc therapy. Sedation is usualỉy suHident. Forced 
add diuresis has been used to increase amíetamine 
excretion in severely poisoned patients but is seldom 
necessary; it requires dose supervision and monitoring.

Precautions
Dexamíetamine is contra-indicated in patients with 
cardiovascular disease includỉng moderate to severe 
hypertension and those vvith structural cardiac abnormal- 
ities, cardiomyopathy, or advanced arteriosderosis. It 
should also not be used in patients with hypeithyroidism, 
glaucoma, hyperexdtability, or agitated States. Dexamíeta- 
mine should not be given to those vvith a history of drug or 
alcohol abuse and it should be avoided in pregnant or 
breast-íeeding vvotnen.

It should be given with caution to patients with miỉd 
hypertension, renal impairment, bipolar disorder, or 
unstable personality. Behavioural distuibances and thought 
dlsorders may be exacerbated in psychotic patients.

Height and weight in children should be monitored as 
growth retardaãon may occur.

Care may be needed in ceitain patients predisposed to 
tics or Tourette's syndrome as symptoms may be provoked. 
Dexamfetamine is likely to reduce the convulsive threshold; 
caution is therefore advised in patients with epilepsy. 
Hovvever, it appears that in some countries amỉetamines 
have been induded in antiepilepdc preparatíons containing 
phenytoin or phenobarbital in an attempt to increase their 
antíepileptíc actíon. Amíetamines may impair padents' 
ability to drive or to operate machinery.

It was recommended that diabetíc conơol should be 
monitored when Central stìmulants were used íor the 
control of obesity, but dexamỉetamine is no longer licensed 
for this indicatíon.

Prolonged high doses may need gradual vvithdravval as 
abrupt cessatìon may produce íatìgue and mental depres- 
sion.

Abuse. Dexamíetamine is subject to extensive abuse and 
for this reason its availability is severely curtailed. For 
adverse eữects assodated with abuse, see p. 2319.3.

Porphyna. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and

the Porphyiia Centre Svveden. classilĩes dexamíetamine as 
probably not porphyrinogenic it may be used as a drug oỉ 
first choice and no precautíons are needed.1

1. The Drug Database íor Acute Porphyria. Avaílable ac http://www. 
drugs-porphyria.org (accessed 25/10/ ỉ ỉ )

Pregnancy. No difference vvas ỉound in the inddence of 
severe congenital anomalies benveen 1824 children oí 
mothers prescribed amíetamines or phenmetrazine during 
pregnancy and 8989 children oi mothers not given these 
drugs.1 Though an excess of oral defts was noted in the 
oSspring of mothers prescribed amíetamines, there was no 
excess oỉ congenital heart disease.1 Thiỉ was contrary to a 
previous suggestion2 in which congenital heart disease in 
184 ỉnỉants had been studied and a link to matemal dex- 
amíetamine exposure postulated. There has been a report 
oỉ a bradycardia follotved by death in a ỉetus due to mater- 
naỉ intravenous selỉ-adminisưation of 500 mg of amỉeta- 
mine.5

ỉ . Mỉỉkovỉcb L. van den Berg BJ. BSects of amenatal exposure IO anorectỉc 
drugs. Am  J  Obtíet Cyneeoi 1977; 129: 637-42.

2. Nora JJ. et ai. Dexamphetamlne: a possible environmental trigger in 
cardỉovascuỉar malỉormations. Lancrt 1970; I: 1290-1.

3. Dearlove JC  Betterìdge TJ. Stiỉlbirth due to ỉntravenous amphetamine. 
BMJ 1992; 304: 548.

Tourette's syndrome. A revievv1 of dinical reports con- 
duded that there was virtually no evidence that Central 
stimulants caused or provoked Tourette's syndrome and 
weak or inadequate evidence that dinically appropriate 
doses of Central stímulants caused tìcs in previously 
asymptomatic patients or exacerbated pre-existíng symp- 
toms. However, the authors suggested that there was evi- 
dence that high or toxic doses might exacerbate or pro- 
voke tics in predisposed patíents. Long-term 
methylphenidate therapy did not appear to exacerbate 
motor or vocal tìcs in a study2 of 34 childreh wìth ADHD 
and đưonic multíple tic disorder who svere followed up 
for 2 years. However, the authors did point out that care- 
ful dinical monitoring is essential 10 eliminate the possibi- 
lity of drug-induced exacerbatíon in individual patients. In 
contrast, a report3 on 15 children who developed Tour- 
ette's syndrome while receiving stimulant medicatíon for 
hyperactivity considered that such therapy was 
contra-indicated in children with motor tícs or diagnosed 
Tourette's syndrome; ít should also be used with caution 
in children vvdth a íamily history ol these symptoms. In 
addition, it suggested that the development of motor tic 
symptoms in any child given stimulants should be a dear 
indication for stopping inunediately to minimise the possi- 
bility of elidting a full-blown Tourette's syndrome.

ỉ . Shapiro AK. Shapiro E. Do stimuỉants provoice. cause. or exacerbate tícs 
and Tourette synđrome? Cơmpr Pỉychiairy 1981; 22: 265-73.

2. Gadow KD. et at. Long-term methylphenỉdate therapy in children vrỉth 
comorbid anentíon-deũdt hyperactỉvity dỉsorder and chronic multíple 
tic disorder. Areỉt Gcn Pĩỵchìatry 1999; 56: 330-6. 

ỉ. Lovve TL d  ai. Stỉmuỉant medicaúons predpiute Tourette's syndrome. 
JAMA 1982; 247: 1729-31.

Interactions
Dexamíetamine is an indirect-acting sympathomũnetic and 
may interact with many other drugs. To avoid predpitating 
a hypertensive crisis, it should not be given to patients being 
treated vvith an MAOI or within 14 days of stopping su ch 
treatment. Use of beta blocken with amỉetamines may 
produce severe hypertension. Dexamỉetamine may also 
diminish the eữects of other antihypertensives. induding 
guanethidine and similar drugs, and concurrent use should 
be avoided. Patients receiving amỉetamines and tricydic 
antidepressants require careíul monitoring as the rísk oỉ 
cardiovascular effects indudlng arrhythmias may bẹ 
increased. The urinary excretion of anứetamines is reduced 
by urinary alkalinìsers, which may enhance or prolong theữ 
eỉfeas; excretion is increased by urìnary addiũers.

Amíetamines may delay the absorption oi ethosuxùnide, 
phenobarbitaL and phenytoin. The stímulant effects oi 
amfetamlnes are inhibited by chlorpromaãne. haloperídol, 
and lithium. Disulíiram may inhibit the metabolism and 
excretion of amíetamines.

Use of sympathomimeúcs with volatile liquid anaes- 
thetics such as halothane is assodated vvith an increased risk 
oỉ cardiac arrhythmias.

Pharmacokinetics
Amỉetamines are readily absorbed from the gasưointestinal 
tract and are distributed into most body tissues vvith high 
concentrations in the brain and CSF. They are partially 
metabolised in the liver but a considerable baction may be 
exaeted in the urine unchanged. Urinary elimination is pH- 
dependent and enhanced in add urine. Amíetamines are 
distributed into breast milk.
Reỉerences.

1. Stõner E, tl ai. Ampheumine secredon in breast milk. Eur J ơin  
Phantueoỉ 1984; 27: 12Ỉ-4.

2. de u Torre R. rt al. Clinical pharmacoklnetìa of amỉeumine and related 
substances: raonitonng in conventional and non-convtntional maĩiices. 
ơùt ĩìuam aakóut 2004: 43: 157-35.

3. Den KF, a  aL Transícr oí dexampbetamine into breast mỉlk durina 
□Tatmenl for anention deíĩcic hyperactivity disorder. Br J  ctm  Phamuai 
2007: «3: 371-5.

Preparatìons
Pnopnetary PrBpQTQlions (details are given in Volume B)

Single ingredìent Praponilions. Canad.: Dexedrine; ƯR: 
Dexedrínet; USA: Dexedrine; Dextrostat; Liquaddt; ProCentra; 
ZenzedL
MuAHngradMirt PrepqroHons. CaruuL: Adderall; USA: AddeialL' 
MAS-ER.
Pharmocopaaiai Plraporations
BP 2014: Dexamỉetamine Tablets.

Dexfenfluramine Hydrochloride
ỊBANM, USAN, rtNNMI ®
DeksfenfiuramiinihỵdrokJoridi; Dexfénfluramina, hidràdor- 
uro de; DexíenAuramine  ̂Chlorhydtate de; Đexfenfluramin- 
hydroklorid; Dexfenfluramini Hydrochlondum; Hidrodoruro 
de dexfenfluramina; S-5614 (dexfenfluramine); /ỊeKcộeH- 
(|uiypaMMHa IViApoxnopMA-
(5)-A/-Ethyl-a-methyl-3-trifiuoromethylphenethylamine
hydrochloride.
C|2H,«F3N,HCI=267.7
CAS — 3239-44-9 (dexfenfíuramme); 3239-45-0 (dexfenfiur- 
amine hydrochlorìde). '
ATC — A08AA04.
ATC Vet — QA08AA04. 
um  — PM28L0FHNP.

Profìle
Dexíenũuramine is the 5-isomer of feníluramine 
(p. 2322.3). It stímulates the release oi sẹrotonin and 
selecúvely inhibits its reuptake, but diííers hom fenflur- 
amine in not possessing any catecholamlne agonist activity.

Dexíenũuramine was (ormerly given orally as the 
hydrochloride in the treatment of obesity but, like 
íenlluramine, was vvithdravvn worldwide after reports of 
vaivular heart deíects.

Preparatíons
Proprietary PreparaHons (details are given in Volume B) 
Single-ingredkmt Preporntions. Gr.: Isomeran.

Dexmethylphenidate Hydrochloride
ỊUSAN, rlNNMI
d-MPH; Pexmệthylphénidate, Chlorhydrate de; Dexmethyt-- 
phenidati Hydrochloridum; Dexmetilfenidato, hidrodorurữ 
de; đ-r/ireo-Methylphenìdate; Hidrcxloraro de dexmetilfeni: : 
dato; d-Methylphenidate Hydrochloride; fleKCMeTnn<Ị)eHH-. 
aaĩa rnqpox/iopnq.
Methyl (2/?)-phenyl[(2/?)-piperidin-2-yl]acetate hydrọr, 
chloride. - :•
CmH„N02>1CI=269.8
CAS — 40431-64-9 (dexmethylphenidate); 19262-68-1. 
(dexmethylphenidate hydrochbride).
ATC — N06BA11. :
ATC Vet — QNƠ6BA11. ' .
um — 1678OK0E08. „ -

NOTE. The name Attenade has been used as a trade mark for 
dexmethylphenidate.

Proỉile
Dexmethylphenidate hydrochloride is the d-dtreỡ-enantio- 
mer of racemic methylphenidate hydrochloride (p. 2326.1). 
It is given orally as a Central stimulant in the treatment of 
attention defidt hyperactivity disorder (see Hyperacnvity, 
p. 2314.1).

Dexméthylphenidate hydrochloride is licensed íor use in 
children aged 6 years and older. For patients new to 
methylphenidate the starting dose of dexmethylphenidate 
hydrochloride is 2.5 mg ttvice daily. Each dose should be 
given at least four houn apart. Dosage may be ađjusted in
2.5 to 5mg increments weekly to a maximum of 10 mg 
tvvice daily.

For patíents currently using methylphenldatẹ the 
starting dose of dexmethylphenidate hydrochloride ỊS halí 
the dose of the racemic substance. The maxúnum 
recommenđed dose is lOmg twice daily.

A modiSed-reỉease íormũlation is also avaiỉable íor once- 
daily dosing.

Dexmethylphenidate should be stopped if there is no 
improvement in symptoms aher appropriate adjustments in 
dosage over one month. It also needs to be stopped froni 
time to time in those who do respond to assess the patienr s 
condition.

All cross-reíerences reíer to entries in Volume A

http://www.hC'SC.gc.ca/%c4%91hp*mps/alt_formiB/hpfb-dgpsa/pdf/inede%c2%a3%c3%ad/adderalLxrJipc-cps-cng.pdf
http://www.hC'SC.gc.ca/%c4%91hp*mps/alt_formiB/hpfb-dgpsa/pdf/inede%c2%a3%c3%ad/adderalLxrJipc-cps-cng.pdf
http://mwJic-scgcca/dhp*
http://www.hc-scgeca/%3cihp-mps/alt_
http://www
http://www
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Reíerences.
1. Roblnson DM, Keatíng GM. Dexmethyỉphenidate extended reỉease: ỉa 

•ttentỉ0D-defidt hyperictivity dỉsorder. Drugs 2006; 66:661-8.
2. Coury D. Dexmetbylphenidâte ỉor attention deâdt hyperactivỉty 

đỉsorder. Bxpert Opừỉ Pharmacữứịtr 2009; 10:2679-85.
3. Moen MD, Keam SJ. Dexmethyìphenidate extended reỉease: a review of 

its use in the treatmenỉ of attentỉon*defidỉ hyperactỉvity dborder. CMS 
Dntg* 2009; 23: 1057-83.

Adminỉstralion in children. For doscs oỉ dexmethylpheni- 
date hydrochloríde in chỉỉdren and adolescents, see 
p. 2320.3.

Preparations
Proprietary Preparations (đetails are gỉven ỉn Volume B)

Sỉngle ngtsdient ProporQtions. Switz.: Pocalin; USA: Focalin.

Diethyiaminoethanol ®
Dietilaminoetahol; flM3Ti<uiaMMH03TaH0n; :■ -•■■■ 1
2-0iethyiaminoethanol.
QH,sNO=1172 
Ở S — 100-37-8:
UNII — S6DL4M0S3U.

ProỉịỊe
Diethylaminoethanol is an analogue oí deanol (p. 2319.1) 
and has been used similarly as the maiate. The 
hydrochloride has also been used.

Preparatíons
Proprietary Preparationi (details are given in Volume B) 

Singl«-ingradi«»it PraporaHont. Gr.: Durobion.

Diethyipropion Hydrochloríde ỊBANMỊ ®
.Atnfẻpramone, Chlorhydrate d'; Amfepramone Hydro- 
chloride (plNNM); Amíépramoni Hydrochloridum; Aníiepra- 
mona, hidrodoairo dé; Hidrodórúro de anfepramona; 

.Hidrodoruro de dietilpropión; AMệenpaMôHa rViflpoxnopnfl. 
/V-(l-Benzoylèthyl)-/VW-diethylammonium chlõride; 2“ 
piethyỊaminopropiophenone hydrọchloride; (/ỈS)-a-Dièthy- 
ịamịnopropiophẹnobe hydrochíoride.

;C ,3H ',9N O ,H a= 24 l.8 ' ■
'ỀAS —  9004-6 (diethylpropion); 134-80-5 (diethyỉpropion. 
hỵdrochioride).
ATC —  A08AA03.
ATC Vet — QA08M03. ■ - . . , .
UNII—  19V2PL39NG.

Street names. The following tenns have been used aỉ 'Street 
names' (see p. vii) or slang names for various ỉorms oí 
diethylpropion:

Blũè; Blues.
Pharmacopoeias. In us.
USP 36: (Diethyỉpropion Hydrochloride). A white to off- 
white, fine crystalline powder. Is odourless or has a slight 
characterìstic odour. It may contain tartaric add as a 
stabilising agent. Soluble 1 in 0.5 oí vvater, 1 in 3 oí alcohoL 
and 1 in 3 of chloroíorm; practically insoluble in ether. 
Protect bom light.

Uses and Administration
Diethylpropion hydrochloride is a Central stũnulant and 
indỉreCT-acting sympathomimetic with the actions oỉ 
dexamỉetamine (p. 2319.2). It is used as an oral anorectic 
in the short-tenn treatment of obesity (p. 2315.1), although 
stimulants are not generally recommended ỉor this 
indication.

Doses of 25 mg three times daily 1 hour beíore meals or 
75 mg once daily in mid-mommg as a modihed-release 
preparation, are given. To reduce the risk oí dependence, 
diethylpropion should not be given for more than a few 
weeks at a time.

Regulatory authorítìes in the EU have called ỉor the 
withdrawal oí diethylpropion bom the maiket (see under 
Effects on the Cardỉovascular System in Penữuramine, 
p. 2322.3).

Adverse Effects, Treơtment, and Precautions
As for Dexamíetamine SuUate, p. 2319.2. In addition 
gynaecomastia has been reported rarely. The inđdence oỉ 
Central adverse eữects may be lower with dlethylpropion 
than with đexamíetamine. Diethylpropion should not be 
given to patients with emotional instability or a history oi 
psyđũatric illness. It should be avoided in chỉỉdren and the 
elderly. Diethylpropion hydrochloride is subject to abuse.

Interactìons
Dỉethyỉpropion is an indữect-acting sympạthomimetiq 
interactìons are similar to those seen with dexamỉetamine 
(p. 2320.2).

Pharmacokinetícs
Diethylpropion is readily absorbed bom the gastrointestinal 
tract It is extensively metabolised in the liver and possibly 
the gastrointestinal tract and is excreted in the urine. 
Diethylpropion crosses the blood-braỉn banier and the 
placentâ. Diethylpropion and its metabolites are distributed 
into breast milk.

Preparations
Proprietory Preparations (details are given in Volume B)
Singla ingredient Preporotions. AustraL: Tenuateỷ; Braz.: Dualid 
S; Hipoìágin S; Inỉbex S; CaruuL: Tenuatet; chile: Sađnt; 
Dettm.: Regenon; Ger.: Regenon; Tenuate Retard; Gr.: Linea; 
Hững Kong: Atracúl; Prothin; Mac.: Ifa Norext; Neobes; NZ: 
Tenũate Dospant; SJÍfr.: Tenuate Dospan; Thai.: Atractilt; 
Dietìlt; Preíamone; USA: Tenuate.
Mutt-ingradient Preparatkms. Arg.: Tratobes; Inảon.: Apisatet-
Phormocopoâol PreparaHons
USP 36: Diethylpropion Hydrochloride Tablets.

DimeAine Hydrochloride IBANM, USAN. riNNMì
DimeÂina, hidrocloruro de: DiméAine, -Chlorhydrate de: 
DirneAini Hydrochloridum; DW-62; Hidrocloruro de dlme- 
,flina: NSC-1.14650; Rec-7/0267; /ỊMMeộnMHa rnflpoxnopvtfl.
8-DimethyÌaminomèthyl-7-methoxy-3-methyl-2-phenyl- 
chromen-4-oné hydrochloride. . : .
C2oH2iNOiHQ=359.8'
CAS — 1165-48-6 ịdimdiine); 2740-04-7 (dimedlne hydro- 
chloride).
ATC — R07AB08
ATC Vet —  QR07A808. , .,
UNII — H0XB4R74ID. "

Profi7e
DimeAine has actions similar to those of doxapram (below). 
The hydrochloride has been given orally or parenterally as a 
respiratory stimulant.

Preparatíons
Propríakiry pTBporations (details are given in Volume B)
Single-ingrediant Prsparaiions. China: Fei Er (¥8Õ); Iin Mai lũn 
{Wí5My, ItaL: Remẽílin.

Doxapram Hydrochloride ỊBANM, uSAN. HNNMị
AHR Í̂ 9; põl^praamih)^roldoridị; Doksaptarn Hidroklorũr; 
Ctoksapramò hidrochloridas; Doxàpram, Chlorhydrate de; 
Doxapram; hidrodoruro de; Doxaprám-hidroldorid; Dox- 
apramhydrochlòrid; Doxapram-hydrochlorid monohydrát; 
Doxaprámhydroklorid; Doxapramỉ hydrochloridum; Đoxa- 
prami Hydrochloridum Monohydricum; Hidrocloruro de 
doxaprarn; ữOKcanpaMa fMflpoxnppnfl.
] ̂ thy)-4<2-morphofinoethyl)-33-diphenyl-2-pyrrolidinone 
hydrpchlondè mphohydrate. ; • ;  .
C24H30N20 2JC I^ ỉ0433.0
CAS —  309-29-5 ìdoxapram ); 113-07-5  (ànhydrous d o xa p ra m  
hydrochbride); 7081-534) (doxa p ra m  hýdnochloride m o h ò -  
hydrate). . -
ATC — R07AB01.
ATC V et —  QR07AB01.
UNII — P5RỦ6UỌQ5Y.

Pharmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Doxapram Hydrochloride). A white or almost 
white crystalline powder. Sparingỉy soluble in water; 
soluble in alcohol and in dichloromethane. A 0.4% solution 
in water has a pH of 3.5 to 5.0.
USP 36: (Doxapram Hydrochloride). A white to off-white, 
odouriess, crystalline powder. Soluble 1 in 50 of water; 
soluble m chlorotorĩn; spaiingly soluble in alcohol; 
practìcally insoluble in ether. pH oí a 1% solution in 
Water is betvveen 3.5 and 5.0. stõre in airtìght containers.

IncompcrtibtiHy. The commerdal injection oỉ doxapiam 
hydrochloride is reported to be mcompatíble with alkaline 
Solutions such as aminophylline, hirosemide, or thiopental 
sodium.

Uses and Administration
Doxapram hydrochloride is a Central and respiratory 
stimulant with a brieí duration ol action. It acts by

sthnulation oỉ peripheral chemoreceptors and Central 
respừatory cenơes; at higher doses, it stứnulates other 
parts of the brain and spinaỉ cord. Doxapram has a pressor 
action and may also increase catecholamine release.

Doxapram has limited uses in the treatment of acute 
respiratory íailure (ỉor example where this is superimposed 
on chronic obstrucừve pulmônary disease— belôvv), and oi 
postoperative respiratory depression (below).

DÕxapram hydrochloride may be inỉused at a rate oỉ 1.5 
to 4mg/mỉnute in the treatment of acute respữatory ỉaiỉure.

For postoperatíve respiratory depression it has been 
given in a dose of 0.5 to 1.5 mg/kg by intravenous injection 
over a period oỉ at least 30 seconds. This dose may be 
repeated at houriy intervals. It may aỉso be given by 
intravenous inỉusion, initiaUy at a rate of 2 to 5 mg/mỉnute 
and then reduced, according to response, to 1 to 
3mg/minute; a recommended maximum total dosage is 
4mg/kg.

Doxapram hyđrochloride has aỉso been used to treat 
respiratõry and CNS depression íollovving drug overdose but 
its use for this indicatìon is no longer recommended.

ơironic obslructive puimonary disease. Respừatory 
stimulants su ch as doxapram have a limited and short- 
teim role in hypercapnic respiratory íailure in patients 
with chronic obstructive pulmonary disease (p. 1199.1). 
Beneht has been reported in su ch patients in whom doxa* 
pram was used as an altemative to intubation.1'3 However, 
a systematic review suggested that despite short-texm 
improvements in blood-gas exchange with doxapram, 
techniques such as non-invasive ventilarion might be 
more ettective.3

1. Hỉrshberg AJ, tí  ai. Ute oi doxapnm hydrodiỉoride ỉnjectioĐ as an 
aỉtematíve to intubatỉon to treat chroDÌc obstructive puỉmonary dỉsease 
patíents with bypercapnỉa. A m  Brrưry Med 1994; 24: 701-3.

2. kerr HD. Doxapram ỉn hypcrcapnic dưonlc obstructỉve pulmonary 
discase wỉth respỉratory bilure. J Ẽmtrg Med 1997; 15: 513—15.

3. Greenstone M  Lasserson Tỉ. Doxapcmm ỉor vcntilatory ỉaỉỉure due to 
extcerbations oỉ đironic obstructỉve pubnonary dỉsease. Avaỉlable ỉn 
The Cochrane Database of Systematic Reviews; bsue 3. Chỉdìester John 
Wiley; 2002 (accessed 16/05/05).

Noonotal opnoea. Doxapram is eSective in neonatal 
apnoea (p. 1204.3) and mây be considered as an altema- 
tive, or in addition. to xanthines in inỉánts with apnoea 
that does not respond to xanthine therapy alone. How- 
ever, it is less convenient to use as it must be given by 
continuous intravenous inỉusion and blood pressure must 
be monitored (although it has also been suggested that the 
oral route may be used after the initial intravenous dose). 
Additionally, some preparations may contain benzyl 
alcohol as a preservative making them unsuitable ỉor use 
in neonates (see p. 1740.1). It has be en used in intra- 
venous doses of 2.5mg/kg per hour.1'3 Adverse CNS 
eííects have been reported.3 Lower doses of 0.25 or 
1.5mg/kg per hour have been shown to be eữectìve.4-’ 
Hovvever, use of low doses of 500 micrograms/kg per hour 
in very low birth-weight premature inỉants produced 
higher than expeaed plasma-doxapram concentrations 
and a greater increase in systolic blood pressure compared 
with conưols.4 A systematíc review7 conduded that the 
place oỉ doxapram ÚI the management of neonatal apnoea 
had not yet been properiy established.

1. Sagl E  a aL Idỉopathk apnoca oỉ prematurity treated with doxapram 
and amínophyỉỉine. Anh Dừ Chilẳ 1984; 59: 281-3.

2. Eyal F. et ai. Aminophyiline versus doxapram in idiopathic apnea õí 
prematurity: a doubìe-bỉỉnd controỉled study. M iatria  1985; 75: 709-
13.

3. Dear PRF, wheeỉer D. Doxapram and neonatal apnoea. Anh Dừ Oúld 
1984; 59: 903--4.

4. Bairam K  Ven p. Low-dose doxapram íor apnoea of prematurity. Lanat 
1986: ỉ: 793-4.

ỉ.  Petíowdd A. Rner NN. A blỉnded, randomỉzed plaoebo-controỉled trỉal 
to compare theophylHne and doxapram ỉor the treatoient oỉ apnea of 
prematurity. J M iatr 1990; 116:648-53.

6. Huon c . a a l  Low*dose doxapram íor ưeaunent oí apnoea íoỉlovHng 
early weaning in very low binhweight inỉams: a randomỉzed, double- 
bỉind study. Acta Paeắiatr ỉ 998; 87: ỉ ỉ 80-4.

7. Henderson-Smart DJ. Steer PA. Doxapram treatmem ỉor apnea in 
pretenn ìnỉants. Avaiỉable ỉn The Cochrane Database of Systematíc 
Revỉevrs; Issue 4. Chichester John WUey; 2004 (accessed 23/10/07).

Respiratory depression. Reỉerences to the use of đoxa- 
pram in postoperative respiratory depression (see Respứ- 
atory Failure, under Oxygen, p. 1801.1).

1. Jansen JR et aì. Efiea of doxapram on postoperaúve puỉmonary 
complỉcatíon$ aỉter upper abdominaỉ surgery in bỉgh-risk patíents. Lanaa 
1990;333:936-8.

2. Thangathurai D. et aì. Doxapram for respỉramry depressỉoo aíter epidural 
morpbỉne. Anaesứtaia 1990; 45: 64-5.

3. Sạyàd T. Compaxison oí the eữects oỉ doxapiam or carbon dỉoxỉde on 
ventũatory ữequency and tỉdal volume dortng ỉnductỉon oỉ anaesthesỉa 
with propoíoL Br J Arutath 1994; 73: 266P.

4. Aỉexánder-VVlỉUams M ,.e t aL Doxapiam and the prevention oí 
pastoperative hypoxaemìa. B rJ Anaestk 1995; 75 :233P.

shivering. Doxapram is one oỉ several drugs that have 
been used in postoperative shivering (p. 1897.2).
Reíerences.

1. Sanna V, Pry ENS. Doxapram aỉter generaỉ anaesthesỉa: its role ìn 
stopping shivering durỉng recovery. Aruưsthaia 1991; 46: 460-1.

The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. vui)The Symbol t  denotes a preparation no longer actively marketed
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2. Sỉngh p, tí ai. Doubie-biind comparison bctweea doxapram and 
pcihidine in the treatraem oỉ postanaesthetíc shivering. Br J Anatsik 
Ì993; 71: 685-3.

3. VVrench u , tí  aì. The minimum eữectỉve doscs oí pethidíne and 
doxapram in the treatiuent oí post-anaesthetíc shivering. Anaesthesia 
1997; 52: 32-6.

Adverse Effects
As with other respiratory stimulants, there is a risk that 
doxapram vvill producc adverse e/Iects due to general 
stímulation of the CNS.

Doxapram may produce dyspnoea and other respiratory 
problems such as coughing, bronchospasm, laryngospasm, 
hiccup, hyperventilation, and rebound hypoventilation. 
Musde involvement may range hom íasdculations to 
spasticity. Convulsions, headache, dizziness, hyperactivity, 
and coníusion can occur as can sweating, Hushing, fever or a 
sensation of warmth, particularly in the genỉtal or perineal 
regions. Halludnations may occur rarely. There may be 
nausea. vomiting, diarrhoea, and problemỉ vvith urinatìon. 
Cardiovascular effects indude hypertension and various 
arrhythmias althougli sudden hypotension may also occur.

Thrombophlebitis may follow extravasation of doxapram 
during injection.

Effects on ihe heart. Second-degree AV block caused by 
prolongation of the QT interval has been assodated vvith 
doxapram use in 3 neonates.1 Although the preparation 
used contained benryl alcohoi chis was not considered to 
play a role in the adverse elíect. A prospecrive study2 
involving 40 premature infants given doxapram for 
apnoea of prematurity also found QT interval lengthening 
at 48 and 72 hours oí treatment, even when the drug 
plasma concentrations were kept vvithin therapeutic 
ranges. In 6 ừilants. the QT interval lengthened to a 
degree considered to be Iiíe-ihreatening. There was also a 
ưend tovvards moderate increases in blood pressure. The 
authors recommended heart monitoring when doxapram 
was given to premature inlants.

1. De Villiers GS, tt al. Sccond-degree atríovemricular hean block after 
doxapram adminisưarion. J Ptdiatr 1998; 133: 149-50.

2. Maiilard c  tí ai. QT inicrval ỉengthcning in prcmaiure iníants rreated 
vvíih doxapram. Clin Pharmacol Ther 2001: 70: 540-5.

Effects on the tiver. Acute hepatic necrosis in a patient 
vvas atưibuted to a 24-hour inlusion of doxapram.1 Liver 
íunction tests retumed to normal over 3 weeks.

I. Fancourt GJ, tí al. Hepatic necrosis with doxapram hydrochtorìde. 
Postgrad M tdJ 1985; 61: 833-5.

Precautions
Doxapram should not be given to patients with epilepsy or 
other convulsive disorders, cerebral oedema, cerebrovasc- 
ular acddent, head injury, acute severe asthma, physical 
obsmiction of the airvvay, severe hypertension. ischaemic 
heait disease. hyperthyroidism, or phaeochromocytoma. 
Caution is also advisable if doxapram is used in patients with 
Iess severe degrees oí hypertension or impaứed cardiac 
reserve. It should be given with care to patients with 
signiũcant hepatic or renal impaứment.

Patients should be careluUy supervised during use of 
doxapram; spedal attention should be paid to changes in 
blood gas measurements. Doxapram should be given with 
oxygen in severe irreversible airways obstruction or 
severely decreased lung compliance because of the 
increased work of breathing. A beta2 agonist should also 
be given to patients with bronchoconstriction.

In teracti o n s
Additive pressor eKects may occur when doxapram is used 
with sympathomimetics or MAOIs. Cardiac arrhythmias 
may occur when doxapram is given with anaesthetics 
known to sensitise the myocardium, such as halothane. 
enũurane, and isoAurane; it has been recommended that 
doxapram should not be given for at least 10 minutes aher 
stopping these anaesthetics. Doxapram may temporarily 
mask the residual eííects of neuromuscular blockers. The 
manu/acturers have reported that there may be an 
interaction between doxapram and aminophylline mani- 
íested by agitation and increased skeletal musde activity.

Pharmacokinetics
Aher intravenous doses doxapram is rapidly distributed into 
the tissues. Onset of respiratory stimulation usually occurs 
in 20 to 40 seconds. vvith a peak effect achieved in 1 to 2 
minutes. Duration of effect fol]owừig a single dose varies 
Irom 5 to 12 minutes. Doxapram is extensively metabolised 
in the liver. The major route of excretion of metabolites and 
a small amount of unchanged drug is thought to be Via bíle 
to the íaeces. It is also excreted in the urine.

Some absorption occurs when doxapram is given orally. 
Reíerences.

1. Robson RH. Prcscott LF. A phannacokinetỉe study o( doxapram in 
patiems and volurueers. Br J ơ in  Pharmacoỉ 1978; 7: 81-7.

2. Baker JR, tí a(. Norraaỉ pharmacokinetícs oí doxapram in a patiem wiih 
renai íaílureand hypothyroỉdism. B rJơ in  Pharmaai 1981; 11: 305-6.

Preparations
Propriekiry Preporatiom (detaik are given in Volume B)
Sngle-ỉngredient Pieparalions. Belg.: Dopram; China-. Boda (tâ. 
Ì&ìí Dai Er Song Jia Su Lun (#&■&); Ze Lun (ỈẸ-è):
Dtntn.: Dopram; Fin,: Dopram; Fr.: Dopram; Ger.: Dopram; 
Gr.: Dopram; India: Caropram; /rí.: Dopram+; Neth.: Dopram; 
Norw.: Dopramt; S-A/r.: Dopramt; VK: Doprara; USA: 
Dopram.
Phannacopoetal Preparaiions
BP 2014: Doxapram Injectioa'
USP 36: Doxapram Hydrochloride Injection.

Etamỉvan IBAN, riNNi <S)
Etamivaani; Etamiván; Étamivan; Etamỉvanum; Ethamivan 
(USAN); Ethamivan; NSC-406087; Vanillic Acid Diethylamide; 
Vanillic Diethylamide; 3raMMBaH.
W,A/-Diethylvaníllamỉde.
CnH17N03=2233 
CẠS —  304-84-7.
ATC — R07AB04. 

ị ATC Vet —  QR07AB04.
UN1I —  M44063YPV9.

Proỉile

Etamivan has actions similar to those of doxapram 
(p. 2321.2). It was lonnerly used as a respiratOTy stimulant, 
but the risk of toxidty assodated vvith eữective doses is now- 
considered to be unacceptable.

Etamivan is available in oral compound preparations for 
cerebrovascular and drculatory disorders and hypotension, 
but such use is not recommended.

PreparaHons
Propríetory Prepararions (details are given in Volume B)
Muhi-ingredìent Preparationỉ. Arg.: Dosulíin Bronquial: Hong 
Kang: ìnstenon; Rus.: Instenon (ỈÍHCTeHOH); Ukr.: Instenon 
(Hhctchoh).

Fencamfamin Hydrochloríde IBANM, HNNMI0  
Fencamfamine, Chlorhydrate de; Fencamfamini Hỵdrochlor- 
idum; Fencanfamina, hidrodoruro de; H-610; Hidrodomro 
de fencanfemina; (DeHKaMỘaMMHa rnflpoxnopnfl. 
W-Ethyl-3-phenylbicydo[22.1]hept'2-ylamine hydrochloride. 
ClsH2,N.Ha=2S1.8
C45 — ì209-98-9 (fencamfamin); 2240-14-4 (fencamfamin 
hydraớilorìde).
ÁTC —  N068A06.
ATC Vet —  QN06BA06.
UNII —  0M1J608WEX

ProỉiỊẹ
Fencamfamm hydrochloride has been given orally as a 
cenưal sứmulant.

Preparations
Proprietary Preparations (detailỉ are given in Volume B) 
Mubi-ingredient Preparatiom. S~Afr.: Reactìvanf.

Fenetyiline Hydrochloride IBANM, riNNM) ® 
Amíetyline Hydrochloride; 7-Ethyltheophylllne Ampheta- 
mine Hydrochloride; Feneứiylline Hydrochloride (USAN); 
Fenethylline Hydrochloride; Fenetilina, hidrodoruro de; 
Pénétylline. Chlorhydrate de; Penetyllini Hydrochloridum; H- 
814; Hidrodoruro de fenetilina; R-720-11; (DeHeTM/innHa 
rnflpoxnopMfl.
7-[2-(a-Methylphenethylamíno)ethyl]theophylline hydro- 
chloride.
Cl8HaN50 2,HCl=377.9
C4S — 3736-08- ĩ (íenetylline); 1892-80-4 (íenetylline hydro-  
chbride).
ATC — N068A10.
ATC Vet — QN06BA1Ó. 
u m  —  YA7K8ADỊ2V.

PmỉiỊẹ
Fenetylline is a theophylline derivative of amỉetanúne vvith 
properties similar to those of dexamíetamìne (p. 2319.1). It 
is given orally in the management oỉ narcolepsy (p. 2314.3) 
in an initial dose of 25 mg daiiy, increased to usual 
maintenance doses of 50 to 100 mg daily in 2 divided doses;

no more than 150mg daily shouỉd be used. It has also been 
used in the management of hyperactivity disordeis. 
Penetylline is subject to abuse.

; Preparotions
Proprietary Praparoiions (details are given in Volume B)
Smgle ingrBdient Preparatians. Belg.: Captagonf.

Fenfluramine Hỵdrochloride
ỊBANM, USAN, rlNNMI ®
AHR-3002; Fenfluramina. hidrodoairo de; Fenf!uramine, 
Chlorhydrate de; Fenfluramini Hydrochlóridum; Hidrodor- 
uro de fenfluramina; S-768; CDeHỘniopaMMHa rnflpoxnopMfl. 
/V-Ethyl-a-methyl-3-ừifluoromethylphenẹthylamine hýdró- 
chloride.
C12H16F3N,HCI=267.7
CAS — 458-24-2 (tenduramine); 404-82-0 (íenduramine 
hydnxhloride).
ATC — A08AA02.
ATC Vet — QA08AA02.

! UNII — 3KC089243P.

ị Uses and Administration
ị Fenfluramine is an indirect-acting sympathomimetic related 

to amfetamine. but at Standard doses it usually depresses 
rather than stimulates the CNS. It appears to stimulate the 
release of serotonin and selectively inhibits its reuptake 
resulting in increased CNS serotonin concentrations. It may 
also increase glucose utilisation and lower blood-glucose 
concentrations.

ị Fenfluramine was íormerly given orally as the hydro- 
I chloride in the treatment of obesity but was generally 
; withdrawn vvorldvvide alter reports oi valvular heart 
Ị delects.

I Adverse Effech and Precautions
I As for Dexamíetamine, p. 2319.2, but fenfluramine usualỉy 
; depresses rather than stimulates the CNS. Fen8uramine has 
j been assoãated with serious cardiovascular toxidty. 

Pulmonary hypertension led to certain precautions being 
imposed upon its use and subsequent reports of valvular 
heart delects led to its general vvithdrawal worldwide.

Effech on ihe cardiovascular System. The assodatíon oỉ 
primary pulmonary hypertemion with the use of anorectics 
induding íenũuranúne, dexíeníluramme. and phenter- 
mine is vvell recognised.1'5 Both reversible and irreversible 
cases have been reported and in some cases it has proved 
latal.1-4'9 The condition appears to be linked to prolonged 
or repeated therapy.1-10 In 1992 the UK CSM advised that 
ơeatment should not exceed 3 months1 but later in 1997 
it revised its recommendatìons for íenũuramine and dex- 
ỉenũuramine allowing ơeatment for up to 12 months 
under certain condidons.2 The CSM stated that ưeatment 
could be continued beyond 3 months only ư there had 
been a satisíactory response (more than 10% vveight loss) 
and that this loss was maintained. Parients should also be 
monitored for symptoms of puhnonary hypertension. For 
other anorectícs such as phentermine the maximum dura- 
tion oí ưeatment remained 3 months.

However, shortly aíter this, a report was published11 that 
outlined an assodatìon betvveen the use of a fenfluraxnine- 
phentennine combination and the development of valvular 
heart distase in 24 patients. Initiaỉly, the response by the 
CSM was to advise against the use of combinatíons oi 
anorectics11 although subsequently {enSuramine, along 
with dexỉenAuramine, was vvithdravvn from the world 
market after more cases became known.u’14 By September 
1997 the FDA in the USA14 had received 144 reports of 
valvulopathy, induding the original 24, assodated with 
íenHuramine or dexfenfluramine, with or without phen- 
tennine; none were assodated vvith phentermine treatment 
alone. As a consequence the us authoritíes made 
recommendations14 for the screening of all patients who 
had previously received íenAuramine or dexfenfluramine in 
order to detect heart valve lesions and to provide optũnal 
care. FuTther studies15'21 have supported the assodation 
with vaỉvular abnonnalities, and suggested that prolonged 
exposure or exposure to high doses of dexíenAuramme or 
teníluramine inaeased the risk; dinically important disease 
would probably not develop in most patients with only 
short-teim exposure.22

In 2000, the European Commission called for the 
withdrawal of all anorectics hom the European markeL 
Those anorectícs involved in the dedsion induded 
dobenzorex, diethylpropion, íenproporex. mazúidol, meíe- 
norex. phendimetrãane. phenmetrazine, and phentermine. 
Hovvever in 2002, aher an appeal by some manuíacturers, 
the European Coun ruled that the Commission did not have 
the authority to withdraw marketing authorisations.

AI1 CTOss-reíerences reíer to entries in Volume A
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Subsequently, somc anorcctics have bccn allowcd back 
onto the European market.

1. CSM. PcnHuramine (Pondenx p»caps), đcxícnữuraminc (Adỉỉax) and 
puỉmonary bypertension. Curratí Pnbltm s 34 1992. Aỉso avaỉlable at: 
http://www.mhra.gov.iik/h©iiie/!íícpIg?IdcServíce*GJn,‘_FILE6,<iDoc- 
N*me*C0N2024452frRevÌsionSeÌectÌoiiMethod*LatestReleased 
(accessed 11/08/08)

2. CSM/MCA. Anorectíc agents: lỉsks and beneĐts. Curratí Problemt 1997; 
23: 1-2. Also avaỉỉable ac http://www.mhra.gov.uk/home/ỉdcplg? 
ỉdcScrvice«GBTwPItE&dDocName«CON20ỉ5623&RevisỉonSeỉectípn> 
Method^LatestReleased (aaessed 11/08/08)

3. Abenhaỉm L, t í  aỉ. Appetíte-suppressant drugs and the risk oi prỉmary 
puỉmonary hypertendon. N En$ỈJM tá 1994; 335: 609-16.

4. Dougias JG. tía l. PulmonaryhypertensỉonaiidíenAuramine. BMJ 1981; 
283:881-3.

5. McMumy J. a  ai. Irrevenible pulmonary hypertensỉon aiter treatment 
wỉth fenfluramine. BMJ 1986; 292: 239-40.

6. Potladis t  tí  al. Penũuraraìne-ỉnduced ineversiMe pulmonary hyper* 
tensỉon. Pottsrad M td J  1991; 67: 776-7.

7. Auna$soff PG, tí ãỉ. Pulmonary hypertension and dexíeníluramine. 
L a ta í1992; 339: 436.

8. Cacoub p, tí a i Puỉmonary hypertension and dexíeníluramine. Eur J 
Om Pharmacal 1995; 48; 81-3.

9. Rocbe N, tí ai. Puỉmonary hypertension and dexfenfluramine. Lanott 
1992;339:436-7.

10. Thomas SHL, tí ai. Appetỉte suppressants and primary puỉmonary 
hypenension in the United Kỉngdom. Br Heart J 1995; 74: 600-63.

11. Connoũy HM, t í  ai. Vaivular heart disease assodated vvith fenfluramme- 
phentennỉne. N Engỉ J Med 1997; 337: 581-8. CơTTection. ibừt̂  1783.

12. CSM/MCA. Anorectỉc agents and vahrular heart dỉsease. Current Probỉems 
1997; 23:12. Aỉso avxũabie ac http://www.mhra.gov.uk/home/idcplg? 
IdcServỉce*GET_FILEfrdDocName*CON20232406'RevisionSdeaion- 
Method**LatestReỉeased (accessed 23/05/06)

13. CSM/MCA. PenHuratnỉne and dexíenílurámine withdrawn. Currtnt 
Pnblata 1997; 23: 13-14. Also avaOable a t  http://www.iDhra.gov.uk/ 
home/Ìdcpỉg?ỉdcService*GET.FĩLEfrdỉ>ocName-CON2023238Ỗ-Revỉ'

. sỉonSdectioinMethodaLatestReieased (accessed 11/08/08)
14. Aaonymous. Cardỉac vaỉvulopathy assodated wỉth exposure to 

íenCuramỉne or dexfenfluramìne: u s  Department of Health and 
Humaii Services interim pubỉk heaỉth reeommendations. November 
1997. MMWR 1997; 46: 1061-6.

15. Khan MA. tí at. The prevaỉence of cardỉac valvular insuữìcỉcncy assessed 
by transthoradc echocardỉography in obese patíems treãted with 
appetíte-suppressam drugs. N En$ỉ J  Med 1998; 339: 713-18.

ỉ 6. iidc H. tí  a ì.A popuỉatỉon-based study of appetíte*suppressant drugs and 
the risk of cardỉac-valve regurgiution. N Engl J Med 1998; 339: 719-24.

17. Weỉsonaa NJ, tí  ai. An assessment of heart-valve abnormalitỉes in obese 
padents takỉng dexíenAuramine. sustained~reỉease dexỉenfluramỉne. or 
pUcebo. N Erỹỉ J M tẩ 1998; 339: 725-32.

18. Garđỉn JM. tí ai. VaMiỉar abnormaUôes and carđiovascuỉar scanis 
foOowỉng exposure to dexfenfluramỉne or phemermỉne/ỉenAuramỉne. 
JAMA 2000; 283: 1703-9.

19. LeporNH, tíaL  Dose and duraũon oí íenũuramine-phentemủne therapy 
ỉmpacts the rtsk oỉ sỉgniAcant vaỉvular heart dlsease. Am J Cãrdioi 2000; 
86: 107-10.

20. Joũis JG, a  ai. Penũuramine and phentermine and cardiovascular 
rindịngSỉ eỉỉea  of trearment duratìon on prevalence oỉ valve 
abnormaỉỉtỉes. ơrailatíon 2000; 101: 2071-7.

2Ỉ. Dahi CF. tí at. Vaỉvuỉar regurgỉutỉon and sorgery assodated wỉth 
íenũuramỉne use: an anaỉysis of 5743 individualỉ. BMC Mtá 2008:6: 34. 
Availabie ac http://www.bioroedceniral.com/comcm/pdf/1741-70l5-
6-34.pdf (accessed 23/06/09)

22. Devereux RB. Appetite suppressants and valvuỉar hean dUease. N Engi J 
Med 1998; 339: 765-6.

EKeds on the liver. The UK MHRA had wamed‘ that 
ứiere had been cases of hepatotoxicity assodated with 
adulteratìon oỉ traditional Chinese slinuning medidnes 
vvith íenĐuramine and/or nitrosofenflurarnine. Nitrosofen- 
ũuramine was knovvn to be hepatotoxic.

1. MHRA. shubao slỉmmỉng capsuỉes containing íenỉỉuraiĐine and 
nitrosoỉenũuramìne (issued 28th Aprti. 2004). Available at: http:// 
www.mhra.gov.uk/home/groups/es~herfaal/docuiTienu/websitere* 
sources/conOC929l.pdf (accèssed 11/08/08)

Fenproporex Hydrochloride ỊriNNMi ®
//ý-2-Cyanoethylamphẹọmine Hỵdrochlpride; Fenproporex, 
cSìorhỳdrate de; Fenproporex, hidrodomro de; Penpropor- 
exi Hydrochloridum; Hidrodoruro de fenproporex; (DeHnpo- 
nopeKca rnflpoxnopnfl.
(±)-3-(a-Methylphenethylamino)propionitrile hydrochloride. 
C12Ht6Nj,Ha=224.7 .
CAS — 15686-61-0 (íenproporex); 18305-29-8 (íenproporex 
hydrochloride).
UNII —  09PẼ9U6V6.

Street names. The íollovving terms have been used as 'Street 
names' (see p. vii) or slang names for various torms oí 
íenproporex:

Pasẽxes.

Proỉile
Fenproporex is a Central stimuiant and indirect-aaỉng 
sympathomimetic with actions similar to those of 
dexamíetamine (p. 2319.1). After oral doses it is reponed 
to be metabolỉsed to amíetamine. Penproporex has been 
given as the hydrochloride, the diphenylacetate. and as a 
resinate.

Fenproporex hydrochloride has been used as an 
anorectic in the treatment oi obesity although the use of 
stimulants in this way is no longer recommended. 
Regulatory authorities in the EU have called ỉor the 
withdrawal of ail anorectìcs from the market (see Eữects on 
the Cardiovascular System in Fenfluramine, p. 2322.3).

Preparations
Propríetary Pieporations (details are given in Volume B)

Single-ingredient PreparaHons. Braz.: Desobesi-M; Chile: Salcal; 
Mex.: Peprorex; Ha-Diety.

MuhHngredient Preporotions. Arg.: Tratobes; Mex.: Esbelcaps.

Lobelilié Sulíate ỊBANM , riN N M I 0  
Ịọbel|na.:sulfato de; Lobéline, Sulíate de; Lobeline Sulphate; 
.bol̂ ỉịn̂ Sutías; Sulfato de lobelma; /loõenMHa Cym>4>aT- - 
;(Gạỳ̂ NOj)2.HjSO4=773.0 '

UNll-rr; ACJ48(U2HP. .

Lisdexamfetamine Mesilate MNNMI0
jjsde>«mfetãmine'\ Đ Ỉ^ ^ a te^  ỈỤSẦNpUsdexamíéạmnẹ, 
‘MésiỊatp de;. Lisdẹxamfetamini.:-Mesilas; .MesilatO;;de 
Jisdexaợfetarnina; NRP:1Q4; JlMCfleKC3M(|)eTaMMHa Me3Hi)aT. 
•Ọ^^0lam tao^tcị.s)--1-n 'ethyl1-2*phenylethyllhejana‘; 
midế dimethanẹsulíonate.
C,5H2SFÍ1Ò,(CH,03S)j=455.6 -
CÁ5 — 608137-32-2  (lisd ex a m fe ta m in e);  608137-33-3  
ậisdéxam fetam ine;m esiÌote).
A K  —  N06BA12:
ATC Vét — QN06BA12: 
u m —  SSƯ 61GEGS.

Profilẹ
Lisdexamíetamine is a prodrug of dexamíetamine 
(p. 2319.1). It is used as a Central stimulant in the ưeatment 
oí artention defidt hyperactivity disorders (see Hyperactiv- 
ity, p. 2314.1).

Lisdexamỉetamine is given orally as the mesilate and 
doses are expressed in terms of this salt. For adults and 
chìldren aged 6 years and over, the starting dose is 30 mg 
once daily in the moming, increased u necessary in 
inaements of 10 or 20 mg daily at about weekly intervals, 
up to a totaỉ maxũnum dose of 70 mg daily. lt may also be 
used for maintenance ơeatment in adults. In patients taking 
lisdexamíetamine ỉor extended periods, the need ỉor 
continued ữeatment should be assessed periodically and, 
vvhere possible, interrupted occasionally.
Reíerencẹs.
1. Bỉick SK, Keatỉng GM. Lisdexamíetamỉne. Paediaỉr ữntp 2007; 9: 129-

35.
2. Cowỉes BJ. Lisdexamỉetamine for treatment oi attcntíon-dcũdư 

hypcractỉvity dỉsorder. Am PHarmacoứưr 2009; 43: 669-76.
3. Weber ĩ. Siddiquỉ MAA. Usdexamỉetamine dimesylate: ỉn attentỉon- 

dcíldt hyperactlvỉty disorder in adults. CNS Drup 2009; 23:419-25.
4. Popovic B, tí ứ. Lisdexamĩetamine: a prodrug for the treatment of

attentỉon-deỉlch/hyperactỉvỉty dỉsorder. Am J Health-Sysí Plưtrm 2009; 
66:2005-12. ’

5. Rndlỉng RL, tí ai. ESỈcacy and saíety o{ ỉisdexamỉetamine dỉmesylate ỉn 
adolescents whb attentíon-defỉdƯhyperactiviry disorder. J Am Acad 
ChiìÂ Aẩolac Psydàatry 2011; 50: 395-405.

6. Childress AC SaHee FR. The use of lìsdexamỉeiamine dỉmesyUte for the 
treaonent Qf ADHD. Exptrt Rev Natroứter 2012; 12: ỉ 3-26.

Administration in children. For doses of lisdexamỉetamine 
mesilate in children and adolescents, see above.

Preparations
Propnetary Prcpcmilions (details are given in Volume B)

Single-ingredient Preparations. Braz.: Venvanse; CaruuL:
Vyvanse; UK: Elvanse; USA: Vyvanse.

Lobelia ®
Indían Tobacco; Tabaco indio; J1o6ennfl Oflyr/iaa ÌLobeịiờ 
infìata). ’. ' ■ \
ATCHerb — HR03WA5002 (Lobelia inAata: herb).
UNII —  1G4GK0ỈF67.

Description. Lobelia consists of the dried aeríal parts of 
Lobelia inỊlaia (Lobeliaceae). Lobeline is the main alkaloidal 
constituent.

Lobeline Hydrochloride ỊBANM, riNNMi (8) 
Alpha-lobeỊínẻ Hydrọchloride; :Hidrocloruro: de lóbeiina; 
Lobeliinihydrokỉondi; Lbbelina, hidroclorurọ de; Lọbélínẹ, 
chlorhydráte de;, Lobelin-hidroklọrid; Lobelinhydrọchịpncl; 
Lobelirv-hydrochiọnd-, Lobelinhỵdrokịorid; .■Lobélinĩ Htydrpr-; 
chlorid.úm; Lobelino •: hidrochloridas; /loếèíiiĨHa 
rnnpoxnopnn; -
2-[6-((5-Hydroxypbếneứìyl)-1-methyl-2-pipendy(]acetòphe- 
none hydrochtotide;
Ca H27N0i H O 37ĩ.9!-  ̂ -
CAS — 9 0 ^9 * 7  (toí>e(Wặk 134-63-4 (lobeline hỳdrochloridè)." 
UNII —  96)834CBế8. _ ; "

Pharmacopoeiaỉ. In ơtín. and Eur. (see p. vii).
Ph. Eur. 8: (Lobeline Hydrochloride). A white or almost 
vvhlte microcrystalline powder. Sparingly soluble in water; 
freely soluble in alcohol' soluble in dichỉoromethane. A 1% 
solution in water has a pH of 4.6 to 6.4. Protect bom llght

Uses and Administration
Lobelia is the dried aeria1 partỉ oi. Lobttia infỉata 
(Lobeliaceae). iobeline ỉs the main alkaloidal constítuent 
and has peripheral and Central eỡects sỉmilar to those of 
nicotine (p. 2569.3).

Lobeỉia has been used mainly in preparatìons aimed at 
relieving respiratory-tract disorders. Lobcline has been 
given orally as the hydrochloride or sulỉate as a smokìng 
deterrent. Lobelia has been used similarly given either 
orally or incoiporated into herbal dgarettes.

Smolcing cessotion. Reviews of smoking cessation therapy 
(p. 2570.2) generally consider lobeline to have little bene- 
ồt comparéd with piacebo.1'3

2.

N u n n - T t io m p s o n  CL. Sừnon PA. PhannacotbeTapy ỈOT smoldng 
c e s s a tỉo n .  ơ in  Pkaim  1 9 8 9 ; S ỉ  710-20.
Gourìay SG. McNeỉl JJ. Andsmoldng Products. Mat J Aust 1990; 153: 
699-707.Stead LF. Hughes JR. Lobelỉoe for smoỊdng cessadon. AvaOable in The 
Codinne Daubase of Systematíc Revievrs: Issue 3. chichesten John 
WBey; 1997 (accessed 16/05/05).

Adverse Eữeds
Adverse elíects of lobelia and lobeline indude nausea and 
yomitiag, coughing. ưemor, and di77iness. Symptoms oí 
overdosage indude prohise diạphoresis, paresls, tachy- 
cardia, hypothermia, hypotension, and coma; íatalitìes have 
occurred.

Preparatíons
Proprietary Preporations (detaiỉs are given in Volume B) 
Single-ingradient Preparorions. Canad.: Butt it Out; Spaàr. Smo- 
kelesst; UK: Lobelina.
MuM ingnađent Preparations. Braz.: Bronquìdex; Brontoss; MM 
Expectorante; CarùuL: Calmane; Otũe. Paỉtomiel Plus; Pulma- 
gob Ramistos; Spain: Pazbronquial; UK: Antibron; Asthma & 
Catarrh Reliet Balm of Gileadt; Chest Mixture; Herbelix; Hore- 
hound and Aniseed Cough Mixture; Modem Herbals Cold & 
Congestion; Quitacoữ; Vegetable Cough Remover; VỊtteỉ.: 
Novacodin.
Homoaopcrthic Preparalions. Austrìar. Bronchalis-Heel; Lobelia 
Med Complex; Luíía compositum-Heel; Tanephedreel; Canad.: 
Breathe More; Bronkeelt; Homeo-Fonn Tt; Nixotìnex; Chữe. 
Drosemiel; Similibus; TBR/X; Cz.: Bronchalis-Heel; LuKeel; Fr.: 
Boripharm No 12f; Boripharm No 3; Drosera Complexe No 64; 
Gentiana Complexe No 33f; Lobeila Complexe No 74f; Santa- 
herba; Ger.: Angioton H; Angioton st; Antinicoticum mono+; 
Aralis; Asthmavowen-Nt: Brọncho-Injektopas; Bronchopas; 
Corselea N; HanoTussan; Lobelia comp; LuBeeỉ Comp; Neolin- 
Entoxin; Presselin Alb Pulmo Bronchialcomplex; Pulmo-cyl 
Ho-Len-Complex; Roth's RKT Tropíen; Tabarell; Hung.: 
Bronchalis-Heel; LuHeel; Neth.: Bronchạlis; Lergilỉte; Luữeel H; 
Rus.: Sambucus-Plus (CaMổyiyc-IbDoc); Tabacum-Plus
(TaỗuyM-IImoc); Switx.: Bronchalis-Heel; Regenaplex Nr. 24b.

Lorcaserin iriNNi
Lorcaserirìa;:lorcasérine; Lorcaserinum;/lopKacepMH.
(1 /?)-8-Chloro-1 -methyl-2,3;4;S-terrahydro^1 H-3-benza2e- 
pine.
9 ,8 ^ * 1 9 5 .7  
CAS — 616202-92-7.
UNII — 637Ẽ494O0Z

Lorcaserin Hydrochloride IUSAN, riNNMỊ 
APỌ-356; tíídrodoriiro de lorcãseriha; LotasérỊne, Chlốrhy- 
drate. áể; 'Lorcaserini Hydrochloridum; /IbpkacepnH a 
ĨMflpoxnbpnfl, , ' ’ ,
CllH14CINJHỎ=232j 
CAS —846589-98-8.
UNII — OQJF08CDPE

Uses and Administration
Loreaserin, a selective serotonin agonist that acts at 5-HTỈC 
receptors, is used in the managemẽnt of obesity (p. 2315.1). 
It may also be used in overweight patients (BMI of 27 kg/mJ 
or more) ư other risk íactors such as hypertension, diabetes 
mellitus. or hyperlipidaemias are present

Lorcaserin hydrochloride is given orally in a usual dose of 
10 mg twice daily. Treatment shouỉd be stopped if the 
patient has not lost at Ieast 5% oí initíal body-weight by 
week 12 of startúig therapy; continued treatment ỉs unỉikeỉy 
to be of beneÊt.

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

http://www.mhra.gov.iik/h%c2%a9iiie/!%c3%ad%c3%adcpIg?IdcServ%c3%adce*GJn,%e2%80%98_FILE6,%3ciDoc-N*me*C0N2024452frRev%c3%8csionSe%c3%8cect%c3%8coiiMethod*LatestReleased
http://www.mhra.gov.iik/h%c2%a9iiie/!%c3%ad%c3%adcpIg?IdcServ%c3%adce*GJn,%e2%80%98_FILE6,%3ciDoc-N*me*C0N2024452frRev%c3%8csionSe%c3%8cect%c3%8coiiMethod*LatestReleased
http://www.mhra.gov.uk/home/%e1%bb%89dcplg
http://www.mhra.gov.uk/home/idcplg
http://www.iDhra.gov.uk/
http://www.bioroedceniral.com/comcm/pdf/1741-70l5-6-34.pdf
http://www.bioroedceniral.com/comcm/pdf/1741-70l5-6-34.pdf
http://www.mhra.gov.uk/home/groups/es~herfaal/docuiTienu/websitere*
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Reíerences.
1. Smith SR. et ai. ÁPD 3 56-004 Scudy Group. Lorcascrin (APD356). a 

sciectỉve 5-HT2C agonist reduces body weỉght in obese men and women. 
Obaitỵ (Silvtr SpriỉiỊ) 2009; 17:494 503.

2. SnUth SR. tí aì. Behaviora! MođỉScation and LotcaseTỈn ỉor Overweíght 
and Obesity Management (BLOOM) Study Group. Mulúcemer. 
pỉacebo-controỉỉed triaỉ of lorcaserín for 'veight managemenL N Ertgl J 
Med 2010; 363:245-56.

3. Bai B. VVang Y. The use oí lorcaserin in the managemem oí obesỉty: a 
critỉca] appraỉsal. Drug Da Dctrl ĩhcr 2010; 5:1 7.

4. Redman LM. Ravussỉn E. Loraserín ỉor the treaunent of obesiiy. Dtuịs 
Today 2010; 46; 901-10.

5. Rdler MC. tí a i BLOSSOM CHnicai Trial Group. A one-year randomỉxed 
trial of lorcaserin for weighi ioss in obese and overweỉght ađuỉts: the 
BLOSSOM ưial. J ơ in  Etữoơmoi Httab 2011: 96: 3067 77.

6. Huưen KM. Berlie HD. Lorcaserín: an ỉnvestigationaỉ serotonin 2C 
agonbt ỉor weight loss. Am J Healỉh-Syst Pharm 2011; 68: 2029-37.

7. 0 ’NeiI PM. tí aỉ. Randomixed placebo-conrrolled dinlcaỉ triai of 
Iorcaserin for wdght ỉoss in type 2 dỉabetes ineỉỉitus: the BLOOM-DM 
study. Obaity (Siỉver Spring) 2012; 20: 1426-36.

Adverse Effeđs and Precautions
The most common adverse effeas reported with the use of 
lorcaserin in non-diabetic patients are headache. dizziness, 
(atigue. nausea, dry mouth. and constipation; hypoglyc- 
aemia, headache, back pain, cough. and {atigue occur 
commonly in diabetic patients. Other adverse eKects in all 
patients include euphoria, depression and suicidal ideation, 
and eye disorders. Patients should be monitored for 
emergence or vvorsening of depression and/or suicidal 
ideation. and changes in mood or behaviour; lorcaserin 
should be stopped in thosc who develop suiddal thoughts or 
behaviours. Laboratory abnormalities such as lowered 
haemoglobin, lymphocyte, and neutrophil count. and 
hyperprolactinạemia have been reported; periodic monitor- 
ing of complete blood count should be considered duríng 
lorcaserin therapy. Bradycardia and symptoms suggestive of 
a serotonin syndrome have also occuưed. Lorcaserin should 
be used with caution in patients with bradycardia or a 
history of heart block greater than Rrst degree. Valvular 
heart disease has been assodated vvith some serotonergic 
drugs (see EKects on the Cardiovascular System under 
Fenfluramine, p. 2322.3); lorcaserin may need to be stopped 
in those vvho develop signs and symptoms of cardiac 
valvulopathy or a new murmur. Because priapism is a 
potential effect of 5-HT2C receptor agonism, lorcaserin 
should be used with caution in men vvith conditions 
predisposing to such an event.

Lorcaserin should be used vvith cauúon in padentỉ with 
moderate renal or severe hepatic impairment; use is not 
recommended in those vvith severe renal impaìrment or 
end-stage renal disease.

Lorcaserin may impair cognitive tunction; if aHetted, 
patients should not drive or operate machinery.

Interactíons
Lorcaserin should not be used vvith serotonergic or 
dopaminergic dmgs that are potent 5-HT2B agonists and 
knovm to increase the risk of cardiac valvulopathy, such as 
cabergoline. It should be used vvith extreme cautìon with 
other drugs knovvn to act on the serotonergic neuro- 
transmitter System, such as bupropion, dextromethorphan, 
lithium, MAOIs, SSRls, tramadol, tricydic antidepressants, 
triptans, and St John’s wort, because of the increased risk of 
serotonin syndrome. Lorcaserin inhibits cytochrome P450 
isoenzyme CYP2D6-mediated metabolism and shouỉd be 
used vvith caution vvith drugs that are substrates of this 
isoenzyme.

Weight loss may inaease the risk of hypoglycaemia in 
patients with type 2 diabetes mellitus who are using insulin 
and/or oral antidiaberics; the dosage of antídiabetics may 
need to be decreased.

Pharmacokinetics
Lorcaserin ỉs absorbed from the gasưointestinal tract and 
peakplasma concentrations occur aíter 1.5 to 2 hours. It has 
a plasma haU-Uíe of about 11 hours and is dỉstributed into 
the CSF and CNS. It is moderately (about 70%) bound to 
plasma proteins. Lorcaserin is extensively metabolised in 
the liver by multiple enzymatic pathways to prindpally 
inactìve metabolites. Excretion is mainỉy in the urine with 
about 2% recovered in the laeces.

Preparatìons
Proprietary Preparations (details are given in Volume B) 
Sỉngle-ingredient Preparotiora. USA: Belviq.

M a z ín d o l  (BAN, USAN, rlNN) ®
42-548; AN-448; Matsindoli; Maãndolum; SaH-42548;' 
;Ma3MHfloh. - ‘ ■ ■ ■<■'
'S:(4-Chlorophenyl)-2í-dlhydro-3W-imidazo[2,l-o]isoindol-5- 
' o l. ^
. C1sHiịON20=284.7 ’ ■
CAS — 22232-71-9.

ATC —  A08AA05.
ATC Ver — QAC8M05.
UNII — C56709M5NH.

Pharmacopoeias. In us.
USP 36: (Maóndol). A vvhite to off-white crystalline 
powder, having not more than a Caint odour. Insoluble in 
vvaten slighdy soluble in chlorolotm and in methyl alcohol. 
Store in airtìght containers.

ProfìỊe
Mazindol is a Central stìmulant with actions súnilar to those 
of dexamfetamine (p. 2319.1), although suucturally the 
nvocompounds are unrelated. It appears to inhibit reuptake 
of dopamine and noradrenaline. It has been used as an 
anorectic. given orally in the treatment of obeáty, although 
stúnulants are no Ionger recommended for this indication. 
Regulatory authorìties in the EU have called ỉor the 
withdrawal of all anorectìcs from the market (see EAects on 
the Cardiovascular System in Fenỉluramine, p. 2322.3).

Maándol has been investigated in the ưeatment of 
Duchenne muscular dysưophy.

Adverse effects. Testicular pain developed in 8 men after 
taking madndol.1

ỉ. Mc£wen J. Meyboom RHB. Tcsricular paìn caused by maándoỉ. BMJ 
1983; 287: 1763-4.

Interactions. For a report of mazindol interacting with liứĩ- 
ium to cause lithium toxicity, see Central Stimulants, 
p. 432.1.

Narcolepsy. Mazindol has been reported1"4 to be beneũdal 
in paáents vvith narcolepsy and assodated cataplexy 
(p. 2314.3). A wide range of doses has been used: 3 to 
8mg daily in one study,1 lm g vveekly to 16 mg daily in 
another;5 children have been given l to 2 mg daily.4

L Park.es JD, Schachter M. Maàndol ÚI the treaunem oỉ rurcoiepsy. Atía 
Nturol Samd 1979; 60: 250-4.

2. Shindler J. tí a i Antphetamine. maóndol and íencamíamín in 
narcolepsy. BMJ 1985; 290: 1167-70.

3. Aỉvarez B. tí ai. Maándoỉ in long-term treaimem oí narcolepsy. Lanat 
1991; 337: 1293-4.

4. Alỉsopp MR. 2aiwalla z. Narcolepsy. Arch Dis Otiĩd 1992; 67: 302-6.

Preparatìons
Proprietary Preporotions (details are given in Volume B)
Sôigle-ingredient Preparations. Arg.: Aũlan; Dữnagrin Fagolip 
Plos; Samonterf; Braz.: Absten Sf; Fagolipo; Moderine; China: 
Má Xin Da (HirìẺ); Gr.: Teronac; Hong Kottg: Qualiándol; 
Indon.: Teronac Jptt: Sanorex; Mec: Diestet; Iía Loset; Ilezol; 
MZ1; Obendol- Rezin; Solucaps; Phũipp.: Mazzol; Singapore: 
Teronact.
Muhi-ingredìent Preparotíons. Arg.: Maxitratobest-
Pharmacopoeial Preparations
USP 36; Mazindol Tablets.

Metamfetamine Hydrochloríde MNNMI ®  
d-Oeoxyephedrlne Hydrochloride; d-Desoxyephedrine 
Hydrochloride; Hidrodoruro de metanfetamina; Métamíéta- 
mine, Chlorhydrate de; Metamíetamini Hydrochloridum; 
Metaníetamina, hidrodoruro de; Methamphetamine Hydro- 
chloride; Methamphetamini Hydrochloridum; Methylam- 
phetamine Hydrochloride; Phenylmethylaminopropane 
Hydrochloride; MeTaMệeraMMHa rnflpoxnopnfl. 
(+)-A/,a-Dimethylphenethylamine hydrochloride. 
C,0H1SN,HCI=185.7
CAS — 537-46-2 (metamíètamine); 51-57-0 (m etam ktam ine  
hydrochlorìde).
ATC — N068A03.
ATC Vet — QN06BA03.
UNII — 997F43Z90/.

Street names. The íoUovving terms have been used as 'Street 
names' (see p. vii) or slang names for various íorms of 
metamíetamine:

20/20; 222; 417; Agua; Albino Poo; Alữy; All tweakend 
long; Amp; Anny; Anything going on; Artie; Bache knock; 
Bache rock; Bag cbasers; Baggers; Barney dope; Batak; 
Bathtub crank; Bato; Batu; Batu kilat' Batunas; Batuwhore; 
Beannies; Beegokes; Bianca; Bikerdope; Billy; Bitch; 
Biznack; Black; Black beauty; Blade; Blanco; Bling; Blizzard; 
Blue add; Blue belly; Blue devils; Blue íunk; Blue meth; 
Bomb; Bombita; Bombitas; Boo; Boogen Boorit-Cebuano; 
Bottles; Boo-Yahl; Brian Ed; Brovvn; Buff stick; Bugger 
sugar; Buggs; Bump; Bumps; Buzzard dust; Caca; Cale 
Gerst; Callíomia white cross; Candy; Cankmstien; Cart- 
vvheels; CC; ChaChaCha; Chach; Chalk; chalk dusp 
Champagne; Chank; Cheebah; Cheese; Chicken; Chicken 
leed; Chícken ũippin; chikin; Chũnichanga; chingadera; 
Chỉttỉe; Chizel; chiznad; Choad; Chris; chrissy; Christal; 
Christina; Christine; Chrútmas ttee; Christy; Chunkylove;

Cinnamon; Clavo; clean out the chimney; Clean Coco- 
Coffee; Colorado Rockies; Cookies; Cotton Candy; CR; 
Crack Whore; Crank; Cranster Gansteis; Creek Rodp Cri, 
cri; Criddle; Criddy; Cringe; Crink; Crtp; Cris; Crisco; Crissie- 
Crissy; Cristina; Cristy; Critty; Crizzy; Croak; Crossles; 
Crothch dope; Crow; Crunk; Crypto; Crysnax; Crystal; 
Crystal glass; Crystal meth; Crystal methadrine; Crystalight; 
Crystals; Cube; D; Debbie; Desocsins; Desogtion; Devil dust; 
Devils dandruffc Devils drug; Dừigles; Dlrf Dirty; Dizzle; 
Dizzo; Dizzy D; D-Monic Do da; Doe; Doody; Doo-my-lau; 
Dope; Drano; Dununy dust; Dunk; Dyno; él Gato Diablo; 
Epimethrine; Epod; Eraser dust; Ethyl-M; Evil yellow; Fasf 
Fatch; Fedrin; Fil-layed; Fữe; Flzz whizz; Hzz Wizz; Flash; 
Fluff; Puture; G; G-unit; Gadde-a Fackle-a; Gab; Gagger; 
Gak; Gas; Gear; Geek; Geep; Geeten Gemini; George; Get 
geared up; Getgo; Gina; Glass; Go; Go-ey; Go Fast; Go-last; 
Go-go; Go-go juice; Gonzales; Goop; Go Pills; Goose-Egg; 
Got anything; Grads; Granulated orange; Grit; Gumption; 
Gyp; Haìwaiìan salt; Hank; Hanyak; Hard Crystal; Hawaiis 
ữnest; Hidi; High Riders; High speed chicken leed; Highthen; 
Hillbilỉy crack; Hippy crack; Hironpon; Hiropon; Holy 
Smoke; Homework; Honk the BoBo; Hoo; Horsie mumpý; 
Hot Ice; Hydro; Hypes; "I want to talk to Gina tonight'; Ibski; 
Ice; Ice cream; Icee; Ink; Ish; Ince; Jab; Jasmine; Jenny 
Crank; Jenny Crank Program; Jet fuel; Jetfuel; Jỉb; Jib 
nugget; Jibb Tech VVarrier; Jibber jabbin; Jinga; Juddha; 
Juice; Junk; Kaksonjae; Kỉbble; Killer; KooLAỈD; Krypto- 
nite; LA.; LA Glass; L.A. glass; la glass; LA. ice; LA Ice; 
Lamen Laundry detergent; Leapers; Lemon drop; Life; Lily; 
Linda; Linga; Livin the Dream; Load of Laundry; Lost 
weekend; Love; Low; Ludlle; M man; Magiq Maui-wowie; 
Met; Meth; Meth amps; Meth monsters; Methaine; 
Methandíriend; Methandlriendsohnine; Methanỉelony; 
Methatrim; Methedrine; Methlies Quik; Methmood; 
Method; Mexican aack; Minibennies; Monster; Moon 
Juice; Motivation; Motivation in a bag; Motorcyde crack; 
Moving on G; Nazi crank; Nazi dope; Nazi vitamens; 
Nazimeth; Ned; Newday; Night Train; No doze; Nose candy; 
On a good One; Orange; OZs; P; Patsie; Peaking; Peanut 
butter; Peel dope; Pervatine; Pervitin; Phazers; Phets; 
Philopon; Pieta; Piko; Pink; Pink elephants; Pink hearts; 
Poison; Poof; Pookie; Poop; Poop'd out; Poor man's 
coccaine; Poor man's coke; Pooc Pootananny; Poppers; 
Powden Powder monkeys; Powder point; Project propel- 
lant; Puddle; Pump; Pure; Q'd; Quarter Tee Bag; Quãrtz; 
Quick; QuiU; Rachet jaw; Raiỉs; Rank; Red; Red devils; Red 
phosphorus; Redneck cocaine; Redneck heroin; Richie Rích; 
Rip; Rippers; Robin eggs; Rock; Rock crank; Rocket ỉuel' 
Rocky mountain high; Rosebud; Rudy; Rud/s; Rumdumb; 
Running Pizo; Sack; Sam's snilí; Sarahs; Satan dusL' Scante; 
Scap; Schlep rock; Schmiz; Sdznac Scooby snax; Scootíe; 
Scud; Scwâdge; Sean; Sba-bang; Shab; Shabs; Shabu; 
Shamers; Shards; Shia; shit; Sbiznac Shiznack; Shiznastica; 
Shỉznit; Shiznittlebang; Shiznitty; Shizzo; Shnizzie snort; 
Shvvack; Skeech; Sketch; Ski; Skitz; sky rocks; Sliggers; 
Smiley smile; Smurỉ dope; Smzl; Snaps; Sniỉl; Snow; Soap; 
Soap dope; Space foôd; Spaceman; Spackle; Spagack; 
Sparacked; Sparked; Sparkle; Speckỉed birds; Speed; Speed 
racen Spin, spin, spin; Spinack; Spindarella; Spinney Boo; 
Spinning; Spishak; Splasb; Spook; Spoosh; Sprack; 
Sprizzlefracked; Sprung; Spun Ducky Woo; Squawk; Stallar; 
Sto-Pid; Stove top; Styels; Sugan Suger; Super ice; 
Svveetness; Swerve; Syabu; Ta’doww; Talkie; Tanner; 
Tasmanian Devil; T.D.; Teena; Tenner; Terry; Texas Tẹa; 
The attenborough; The New Prozac The YVhite House; Tic 
Tical; Tíck tick; Tik; Tune; Hna; Tmk Dust; Ttsh; Tobats; 
Tootie; Toots; Torqued; Trash; Trippin Trip; Truck Stop 
Spedal; Tubbytoast; Tuk; Tuk-tuk; Tutu; Twack; Twacked 
out; Tvveak; Tvveedle Doo; Tweek; Tweezwasabi; Tvvista- 
Dexin; Twiz; Twizacked; Ugly Dust; Upside-down b; Uppers; 
Vanilla Pheromones; Wake; Wash; Waten Way; We We We; 
Wet; Whacked; Whip; white; white bitch; white Cross; 
White Crosses; White Crunch; White ink; White junk; 
White lady; White pony; Whiz; Whizz; Who-Ha; Wigg; 
Work; Working man's cocaine; Xaing; YAMA; Ya Ba; Yaaba; 
Yaba; Yammer Bammen Yank; Yankee; Yay; Yead Out; 
Yellow bam; Yellovv bam; Yellow jadcets; Yellow powden 
Zingin; Zip; Zoiks; Zoom.
Pharmocopoeias. In Jpn and us.
USP 36: (Methamphetamine Hydrochloride). Whịte, 
odourless or practícally odourless, crystals or crystalline 
powder. Freely soluble in water, in alcobol and ụ» 
chloroíoim; very slightỉy soluble in ether. Its Solutions m 
water have a pH of about 6. Store in aũtight containers. 
Protea írom light.

Uses and Administration
Metamỉetamine hydrochloride is a Central stimulant and 
indữect-acting sympathomimetic with actions and uses 
sũnilar to those oí dexamỉetamine (p. 2319.2).

It has been given orally in the ơeatment of attentíon 
defidt hyperactivity disorder (see Hyperactivity, p. 2314.1) 
in children aged 6 years and over, although ít is not one oí

All aoss-references reíer to entries in Volume A
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the inain stúnulants used. Initial doses are Smg once or 
twice daìly, increased ư necessary by 5mg at weekly 
intervals to the ơptimum eHecúvedose, usually 20 to 25 mg 
daily given in 2 dỉvided doses.

Metamỉetamine hydrochlorìde has also been used as an 
anorectic in the management oỉ obesity (p. 2315.1), 
although amíetamines are no longer recommended íor this 
indication. A dose oỉ 5 mg beỉoie each meal has been given 
oralỉy. Treatment should be for no longer than a few weeks.

Metamíetamine hydiochỉoride has also been used 
parenteralỉy as a pressõr agent

The laevorotatory ỉonn, levmetamỉetamine (p. 1668.3) is 
used as a nasal decõngestant.

Administration in children. For doses of metamíetamine 
hydrochloride in children and adoỉescents, see Uses and 
Administration, p. 2324.3.

Acherse Eỉktây Treatment, and P^ouỊịons
As for Dexanưetamine Sulíate, p. 2319.2.

Metamỉetamine is subject to extensive abuse.

Abuse. Puỉmonary oedema,u  cardiomyopathy,2-1 and 
choreoathetosỉs and ĩhabdomyolysis4 have occurred after 
smoking oỉ metamíetamine crỹstais. It is aỉso abused orally 
and intravenoụsly, and has been assodated with íatalities;5 
rectal abusehas been reported.4-7 Dental problems su ch as 
rampant caries and tooth wear and ừacture, colloquialỉy 
termed 'm eth mouth", may occur with long-term 
abuse.4’’ A marked increase in prevalence of abuse in 
recent years, particularly in the USA, has led to increased 
research into the consequences of such abuse and meth- 
ods for management.10’13

A study of ỉonner users suggests that metamíetamine 
abuse may cause Iong-term neuronal đamage.14

There has been concem about metamíetamine abuse 
during pregnancy, suggesting its use has be en assoóated 
with íetal growth restriction.1’

1. Nestor TA, tí aL Acute puỉmonary ocdema caused by aystaUỉne 
methamphecamíne. Lanctí 1989; lir 1277-8.

2. Hong R, tí aL Cardỉomyopathy asodated with the smoking oỉ aystaỉ 
methamphetamine. JAMA 1991; 265: ỉ  152-4.

3. Yco X-K, tí (ừ. Tbe assodatíoa oi m eĩham pbcam bìt use and 
cardiomyopatby ỉn young patícms. Am J  Med 2007; 120:165-71.

4. sperìing LS. Horovvttt JL. Methamphetamine-ỉnduced choreoathetosis 
and rhabdomyoỉysis. Ann Intent hếèd 1994; 121: 986.

5. Aibertson TE. tí ả/. Methamphetamine and the expanding complicarions 
of amphetamỉnes. West J hUd 1999; 170:214-19.

6. Cantrelỉ FL, tí aL Tĩansrectal methamphetamine use: a novel rouie oí 
exposure. Atm ỉntem Med 2006; 145: 78-9.

7. Gupta M. tí ai. Bottoms up: metbampheiamine toxidty from an unusuaỉ 
route. Watem J Emtrg Med 2009; 10: 58-60.

8. Curtỉs BK. Meth raouth: a revỉew oí methamphetamíne abuse and ỉts 
oraỉ maniỉenaiỉons. Gan Dení 2006; 54: 125-9.

9. Donaldson M, Goodchild JH. Oral heaỉth of che methamphetamine 
abuser. Am J Heaith-Syst Phan* 2006; 63: 2078-82. Correctíon. ibid.; 
2180.

10. Cho AK, Meỉega wp. Pattems oí methamphetamỉne abuse and their 
cơnsequences. J  Aàấia Dis 2002; 2L* 21-34.

11. Rawson RA, tí ai. Treatment oỉ methamphetamỉne use đisorders: ao 
update. J Subữ Abust Treat 2002; 23: 145-50.

12. Crcm neyer M, tí a i Treatment oỉ metharaphetamine abuse: researcb 
Sndings and dinical direcõons. J Subst Abuu Treat 2003; 24: 267-77.

ỉ 3. UnebeĩTy TW. Bosnvick JM- Methamphetamine abuse: a perỉea stonn 
oỉ complkations. Mayo Qm Proc 2006; 81:77-84.

14. Ernst T, tí ai. Evtdence for long-ienn neurotoxỉdty assodated with 
methamphetamine abuse: a 'H MRS study. Neurobgy 2000; 54:1344-9.

15. Smith LM, tí ai. The iníant devdopmem, environnient and Uỉestyle 
study. eíỉects of prenatal mechamphetamỉne exposure. polydrug 
exposure, and poveriy on ỉnưaucerỉne gitmth. Ptấiatria 2006; 118: 
1149-56.

Interadions
As for Dexamỉetamine Sulỉate, p. 2320.2.

Pharmacokinetics
Like most amíetamines (see Dexamỉetamine Sulỉate, 
p. 2320.2) metamíetamine is readiiy absorbed bom  the 
gastrointestinal tract and iỉ distributed into most body 
tissues. It is partially metabolised in the liver and excreted in 
the tưine.
Reíerences.

1. Sbappeỉl SA, tí a l ChronophannacokỈDetỉcs and chronopharmacody- 
namics oí dextromethampbeiamỉne in man. J ơm  Pharmacol 1996; 36: 
1051-63.

2. Hanis DS, tí ai. The bỉoavaiỉabỉlity of intianasaỉ and smoked 
methamphetamine. ơừí Pharmacoỉ Thtr 2003; 74: 475-86.

Preparotions
PropTMÉory Preporotions (dctails are givcn in Volume B)
Smgio ingrediant PrBporoiíons. Chữe-. Cídrint; ƯSA: Desoxyn.
Phormocopoeid Prepcsrations
USP 36: Methamphetamine Hydrochloride Tablets.

Methcathinone ®
Ephedrone; Methylcathinone; Mpnomethylpropiorĩ; MeTKa-
TMHOH. .

2-{Methylanninoy-1-phenyH -propan-1-one:' ■■
C10H,3NO=163J - - - ■ -
CAS —  5650-44-2. -

Street names. The toỉlovving terms have been used as 'Street 
names' (see p. vii) or slang names ỉor various ỉorms of 
methcathinone:

Bathtub speed; Cadillac express; Cat; Catt" Cosmos; 
Ciank; Gagers; Gaggers; Go íast; Go-íast; Goob; Jee cocktail; 
Jeff; Khat; Mulk; Mulka; Qaf Slidc superspeed; Sniff; 
Somali; Somali tea; Speed; Star; Stat; The C; Tweak; Tweek; 
Tweeker; Wild cat; VVonder star.

4-Methytmethcathinone ®
Mephedrone; 4-MMC
CiiHi5NO=1772 ;
'CAS —  ì 189805-46-6. '
UNII —  8BABT273Ỉ7.

Street names. The following terms have been used as 'Street 
names' (see p. vii) or slang names for varỉous torms oi 4- 
Methylmethcathinone:

Bubble; Bubbleluv; Bubbles; Drone; M kat; MCAT; M- 
Cat; MD3; Meow; Meow-meow; Meph: Methadrone; 
Miaovv; Miaow miaovvT MMCAT; Moonshỉne; Neo drones; 
Plant íeeden Rory; Rush; sc  spirit; Sub coca t  Top cat; 
White magic.

Profi7e
Methcathinone, a methyl derivative of cathinone 
(p. 2318.2), produces CNS stimulant eữects similar to 
those of the anưetamines (see Dexamíetamine, p. 2319.1) 
and ỉs subject to abuse. The methyl derivative 4- 
methylmethcathinone (mephedrone; 4-MMC) is also 
subjea to abuse. (See also Abuse, under Catha, p. 2318.3). 
Reíerences.

1. Bíihadj-Ttóar H. Sideg N. M ahaứứaaữe: i  aenr pastíndusaúJ drug. 
Pormtk Sá bu  200S; 153: 99-101.

Methylenedioxymethamíetamine ®
MpA^ 3,- ^ e ả ^ é (^ k 3xyrneĩhậmplịetamin« Methylene- 
-dioxymethamphetamine; Metileridioxirnetaníetannina.
N,a-Ọị Ifnèthyl-13-ben2odiòxole5-ettíanamine.
CnH,5NOí= 1.932'
CAS — 42542-10-9.
UNII —  KE1SEN2ỈRM.

Street names. The following terms have been used as 'Street 
names' (see p. vii) or slang names for various íonns of 
methylenedioxymethamíetamine:

007s; 69s; Add; Adam; Adam MTX; AKA; Anastasia; 
Apples; Baby slits; Bacalao; Ban Simpson; Batmans; B- 
bombs; Bean; Beans; Bens; Benzedrine; Bermuda triangles; 
Bibs; Bicho; Bickỉes; Bikkies; Biphetamine; Biscuits; Bỉue 
kisses; Blue llps: Blue nile; Booty juice; Bomben Brownies; 
Burgers; Candies; Candy; Care bears; Cat in the hats; 
Charity; Chocolate chips; Chrystal methadrine; Clarity; 
Cloud nine; Clovers: Cowies: Ciistal; Crowns; Crystal; 
Dandng Shoes; Dead road; Debs; Decadence; Deccadẽnce; 
Denis the Menace; Dennỉs the Menaces; Dex; Dexedrine: 
Diamonds; Diamond Whites; Disco biscuit; Disco biscuits; 
Doaor; Dollars; Dolls; Dolphins; Doobies; Dove; Doves; 
Drivers; E; EA1475; Eazy; Eazy E; E-ball; Ebeneezer; E- 
bomb; E-bombs; Ecdes; Ecsta; Ecstacy; Ecstasy; Ecstasy 
Tablets; Eddie Bo; Egg Rolỉs; Egyptians: Ekies; Elaine; 
Elephants; Em; Empathy; Essence; Eve; Ex; Exitidty; 
Extasy; Fantasia; Fantasy; Fastin; FiZ2le; Hipper; Flipping; 
Four leaf dover; Puckstasy; Gaggler Gary Âbletts; Garys; 
Go; Googs; Green triangles; Grcenies; Grey biscuits; Gum; 
Gumers; Gums; GWM; Hamburgen Hamburgers; Happy 
drug; Happy pill; Herbal bliss; Hug drug; Hug-Drug; 
Huggers; Hydro; Hype; Iboga; Ice; Igioo; Illies; Jack and jills; 
Jellies; Jeny Gardas; Jiggas; Jills; Junnov; Khat' Kiks; 
Kleenex; Lener biscuits; Light meth; Lollies; Long lasting 
lollies; Louie Vuitton; Love-Bug; Love doctor; Love Doves; 
Love drug; Love drug of the '80s; Love drug of the '90s; Love 
heart; Love Medỉdne; Love pill; Love potíon #9; Lovers' 
spedaỉ; Lovei^s speed; Lucky charmz; 'M '; M and m's; M25; 
Madman; Malcolm; Mandy; MAO; MDM; MDMA; 
Mercedes; Meth amps; Methedrỉne; Mini beans; Mitsi- 
bushis; Mỉtsies; Mitsu's; Mitsubislú; Mỉtsubishis; M&M; 
M&Ms; Mellow drug oi America; Molly; Mollys; Monoa- 
mine oxidase; Moming shot; New yorken New Yorken; 
Nineteen; Number 9; Orange bandits; Oibit; Pasti; Pillage; 
Pills; Pỉlules d'Amour; Pìngers; Pink Calis; Pink panthen; 
Pink studs; Hay Station; Playboy bunnies; Playboys; 
Pollutants; Pressies; Rave energy; Red and Black; Red 
devils; Rhubaib and custard; Rhubarb & Custards; Rib; 
Rituaỉ spiiit; Road Runnen Roca; Roke^s Bamet; Rolexes; 
Roll; Rolling; Rolls Royce; Runníng; Scooby snacks; Scum; 
Shabu; shakỉng head pill; Skates; Slammỉn'; slamming; 
Sllts; Slows; Smartees; Smurfe; Speed for lovers; Spivias; 
Stars; Strawberry shoncake; Supermans; Svvadgen Swans;

Svveetíes; Sweets; Tablets; Tabs; Tacha; Tachas; Tangos; 
Tens; The love drug; The yuppie drug; Thỉzz; Tom and 
Jerries; Triple .crovvns; Triple rolexes; Triple stacks; Tutus; 
Tweety Birds; Ultimate Xphoria; U.S.P.; Vỉtamỉn E; Vitamin 
X; Vowels; Wafers; Weé Boys; West Coast tumarounds; 
vvheels; Whiffledust; White Burger, White diamonds; 
White dove; White doves; Whiz bombs; Wigits; Wỉngers; X; 
X-ing; X-Men; X-Men 2; X-Pills; XTC; Yao tou wan; Yáo tóu 
wán; Yellow Burger; Yips; Yokes; Yuppie drug; Yuppie 
psydiedelic Zen.

ỊPfọ/ĩ/ẹ
Methylenedioxymethamỉetamine is a phenylethylamine 
compound structurally reỉateđ to amỉetamine and mesca- 
lỉne and is an analogue oỉ tenamỉetamine (p. 2330.3). It is 
subject to abuse. Its toxidty is similai to that of 
dexamíetamine (see Abuse, below and under Dexamfeta- 
mine, p. 2319.2) and may be ơeated similarly.

Abuse. Methyỉenedioxymethamỉetamỉne may be ingested 
as tablets or capsules, or inhaled as a powder. It is often 
mixed with adulterants such as other amíetamines, caữ- 
eỉne, ephedrine, and pseudoephedrine.1

The toxidty assodated with abuse oỉ methylenedỉox- 
ymethamíetamine has been discussed.2'7 Acute eỉíects can 
be severe and symptoms have induded cardỉac arrhythmias, 
íuỉminant byperthennia, convulsions, disseminated intra- 
vascular coagulatỉón, rhabdomyolysis, and acute renal 
íailure; íatalities may occur. Repeated use may cause 
hepatíc damage. Psychiatric eỉĩects reported inđude 
psychosỉs*"10 and depression.’' 11 Damage to Central 
serotonergic nerves has been implicated*-12 and hence 
there is some concem about the long-term eỉíects of 
methylenedioxymethamíetamine abuse.13-14 Hyponatr- 
aemia, inappropriate antidiuretíc hormone secretion, and 
cerebral oedema ha ve also been reported;15-20 the severity 
may be increased by excessíve fluid intake that is ừequently 
advocated to prevent dehydratíon and hyperthermia.1,‘22 
Urinary retention has also been reponed.23

There has been concem about abuse during pregnartcy. 
Tvvelve congenital malíormations, ỉnduding 2 cases oỉ 
congenital hean disease, have been noted among 78 
livebom iníants whose mothers had taken methylenediox- 
ymethamỉetamine, oỉten with other drugs oỉ abuse, during 
their pregnandes.24

For revievvs of the propertles oi other phenylethylamine 
compounds, see under Tenamỉetamine, p. 2331.1.

1. Smith KM, tí aL Club drugs: methyleDedÌoxymethamphetamine, 
ỉlunỉtruepam. ketamỉne hydrochỉorỉde, and Y 'hydroxybutyratc. Am J 
Heaỉứt-Syk Pharm 2002; 59: 1067-76.

2. Henry JA. Bcsũsy and the dance oỉ death. BM J1992; 305: 5-6.
3. Henry JA, tí  al, Toxỉdry and deaths hom 3,4-meứiyleneđioxymeiham- 

phetâmine ('ecstasy"). Lanat 1992; 340: 384-7.
4. 0 'Connor B. Huard* assodated with ứie recreatỉonal drug 'eausy". Br J 

tìosp Med 1994; 52: 507-14.
5. McCannUD. ctđỉ.Adversereaciio&swỉth3,4-methylenedỉoxymetham* 

phetamỉne (MDMA; 'Ecstasy'). Drug Safrty 1996; l i:  107-115.
6. Haỉl AF. Ecsusy and the anaóthetlsL ảr J Anaath 1997; 79: 697-8.
7. Schwam RH. MHỈer NS. MDMA (ecstasy) and the ra ve: a review. 

Pediatria ì 997; 100:705-8.
8. McGuire p, Pahy T. Chronic paranoid psychoslỉ after misuse of MDMA 

( ecrtasy'). BMJ 1991; 302: 697.
9. Wỉn$tock AR. Chronic paranoỉd psychotís aỉter misuse oi MDMA. BMJ 

1991; 302: 1150-1
10. SchiUno F. Chronic atypỉcaỉ psychosb assodated wỉth MDMA 

('ecstasy') abuse. Lanctí 1991; 338: 1335.
11. B enaaỉ p, Mazzolỉ M. Psychiaơtc iỉỉness assodated wỉth 'eotasy*. Lanctí 

1991; 338: 1520.
12. McCann ƯD, tí  aỉ. Positron emissỉon tomographic evidence of toxie 

effect of MDMA {'Ecstasy') on braln serotonin neurons ỉn human 
beỉngs. Laruxt 1998; 352: 1433-7.

13. Green AR, Goodwỉn GM. Ecstasy and neurodegeneratìon. BMJ 1996; 
312i 1493-4.

14. Bolla KL tí ai. Memory impaừmem in absiỉnent MDMA ("Ecstasy'} 
users. Neuroiogy 1998; 51: 1532-7.

ỉ 5. Maxwcll DL. ft  ai. HYponatraenứa and catatonic snipor aher takỉng 
ecsiasy*. BMJ 1993; 307: 1399.

16. Kessel B. Hyponatraemỉa aíier ingestion of 'ecstasy*. BMJ 1994; 308: 
414.

17. Satchcll s c  Connaughton M. Inapproprỉate antidiuretíc honnone 
secretion and extreme rises ỉn serum creadnỉne kinase foỉIowing MDMA 
ingestíon. S rJ  tìasp i4td 1994; Slỉ 495.

18. Hoỉden R, J»cksos MA. Near-ỉatal hyponatraemic coma due to 
vasopresân over-seaetion aíter ecstasy (3,4-MDMA). Lancet 1996; 347: 
1052.

19. Matthaỉ SM, a  aL Cerebnỉ oedema aíter ỉngestỉon ữf MDMA (ecstaiy) 
and unrestrỉcted intake of w*ter. BM J1996; 312: 1359.

20. Parr MJA, tí  ai. Hyponatraemia and death aỉter ecstasy ingestion. Med J 
A tat 1997; 166: 136-7.

21. Cook TM. Cerebral oedema aiter MDMA {‘001*5?) and unrestrỉcted 
water intake. BM J1996; 313:689.

22. Henry JA. tí aL Low-dose MDMA ('ecstasy') ỉnđuces vasopressin 
secretion. Lanat 1998; 351: 1784.

23. Bryden AA, tí  al. Uiinary mentỉon Mth misuse oỉ 'ecstasy'. BM J1995; 
310: 504.

24. McEỉhatton PR, tí *L Congenhal anomalks after prenataỉ eatasy 
exposuie. Lancet 1999; 354:1441-2.

Interaciions. A psychotic reaction has be en reponed in a 
patient who took methylenedioxymethamỉetamine vvhile 
receiving therapy with ãtalopram.1

A patient receivmg phenelnru and lithium therapy 
experienced a serotonin syndrome (p. 443.2) after ingestíng 
methylenedioxymethamíetamine.2 Symptoms induded

The Symbol 0  denotes a substance whose use may be resnided ín certain sports (see p. viii)The Symbol t  denotes a preparation no longer actively marketed
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markedly increaseđ musde tension, tremulousness, abnor- 
mal posturing, limited pain response, tachycardia, hyper- 
tension, hyperthemúa, increased white blood cell count, 
increased creatine phosphokinase concentration, respir- 
atory addosis, metabolic acidosis, delirium. and agitation. 
Within 15 minutes of methylenedioxymethamíetamine 
ingestion the patient was comatose; vvithin 5 hours the 
patient was alen vvith a normal musde tone. An interaction 
betvveen pheneláne and methylenedioxymethanưetamine 
was suggested as the cause of the serotonin syndrome.

A íatal serotonergic reaction to methylenedioxymetham- 
(etamine possibly due to an interaction with ritomvir has 
been descrlbed.3 A prolonged and exaggerated eữect from a 
small dose of methylenedioxymethamíetamine has been 
reported4 in another patient also teceiving ritonavừ. 
Although this patient was also receivmg saquinavir, the 
authors postulated that the mechanism may be ritonavữ- 
induced inhibitìon of the cytochrome P450 isoenzyme 
CYP2D6.

1. Lauerma H. tí ai. ỉnteractỉon of serotonin reuptake inhibiíor and 3,4- 
methylencđỉoxymethamphetainine? Bioỉ Psychiatry 1998; 43: 923-8.

2. Kaskey GB. Possibỉe interaction between an MAOỈ and ‘ecstasy*. Am J 
Psydtiàtry 1992; 149: 411-12.

3. Henry JA, HỈIIIR. Fatal irueraction betvveen rũoaavỉr and MDMA. Lancti 
1998; 352: 1751-2.

4. Harríngton RD. tí  ai. Lìfe-threatening ỉnteractỉons bctvveen HIV-Ỉ 
proteasc inhibitors and the Uiidt drugs MDMA and Y -hydroxyburyrate. 
Arch InUm Mtd 1999; 159: 2221-4.

M e th y l p h e n i d a t e  IBAN, USAN, riNN) 0
Méthylphénidate; Methylphenidatum; Metilíenidato; Mety!- 
fenidat; Metyyliíenidaatti; MerwnộeHnflaT.
Methyl a-phenyl-2-piperidylacetate.
CI4H19N02=2333 
CAS— } 13-45-1.
ATC — NŨ6BA04.
ATC Vet — QN068A04.
UNIÍ — 207ZZ9QZ49.

M e t h y l p h e n i d a t e  H y d r o c h lo r id e
IBANM, riNNMỊ ®
Hidrodoruro de metilíenidato; Methyl Phenidate Hydro- 
chloride; Méthylphénidate, chlorhydrate de; Methyỉpheni- 
dathydrochlorid; Methylphenidati hydrochloridum; Metilíe- 
nidat Hídroklorũr; Metilíenidato, hidrocloruro de; 
MeTvưiộeHMAara i"nflpoxnopníi.
CmH19N02,HCI=269.8 
C45 — 298-59-9; 23655-65-4.
ATC — N06BA04.
ATC Vec — QNŨ6BA04.
UNII — 483SC438HI.

Street names. The following terms have been used as 'sưeet 
names' (see p. vĩi) or slang names for various forms of 
methylphenidate:

Kiddie cocaine; R ball; Rities; Skippy; Vitamin R; West 
coast.
Pharmacopoeias. In Chin., Eur. (see p. vii), and us.
Ph. Eur. 8: (Methylphenidate Hydrochloride). A vvhite or 
almost white, íine crystalline powder. Freely soluble in 
vvater; soluble in alcohol; slightly soluble in dichlor- 
omethane. Protect from light.
USP 36: (Methylphenidate Hydrochloride). A white, 
odourless, fine crystalline povvder. Freely soluble in water 
and in methyl alcohol; solubỉe in alcohol; slightly soluble in
acetone and in chloroíorm. Solutions are add to litmus.

Uses and Administration
Methylphenidate hydrochloride is a Central stimulant and 
indirect-acting sympathomimetlc vvith actions and uses 
similar to those of dexamíetamine (p. 2319.2). It is used ìn 
the treatment of narcolepsy (p. 2314.3) andasanadjunct to 
psychological educational. and sodal measures in the 
ơeatment of hyperactivity disorders (below). Methylphe- 
nldate is given orally as the hydrochloride, but the 
transdetmal patches supply methylphenidate as the base.

In the treatment ol narcolepsỹ the usual oral dose of 
methylphenidate hydrochloríde is 20 to 30 mg daily in 
divided doses, normally 30 to 45 minutes beỉore meals, bút 
the effective dose may range bom 10 to 60 mg daily.

In hyperactivity disorders in children aged 6 years 
and over, the usual initìal oral dose of methylphenidate 
hydrochloride is 5 mg once or twlce daily (as an immediate- 
release preparation), increased if necessary by 5 to 10 mg at 
vveekly intervals to a maximum of 60 mg daily in divided 
doses; the BNĨC  suggests that up to 2.1mg/kg daily 
(maximum of 90 mg daily) may be given under specialist 
supervision. Methylphenidate may be given 'before break- 
fast and lunch. A later dose can be considered ư the effect 
wears oíf in the evening causing rebound hyperactìvity. 
Treatment is not usually continued beyond puberty.

hotvever, in some patients drug therapy may be required 
ínto adulthood. In the UK NICH suggests that adults may be 
given the usual initiaỉ oral dose of 5 mg three tbnes daily, 
increased according to response to a maximum of lOOmg 
daily.

Methylphehỉdate hydrochlotide is also available as 
modifìed-release preparations íor the treatment of 
hyperactivity disordere. Some modiũed-release preparatíons 
also contaln immeđiate-release methylphenidate within the 
íormulatioa. Doses oí modihed-release preparations may 
vary according to the brand chosen. Licensed doses for one 
brand o( modiSed-release tablets ịũmcrrta: Janssen-Ciỉag. 
UK; McNeiỊ, USA) are as follows:
• children and adolescents aged 6 to 17 years and not 

currently taking conventional methylphenidate should 
be started on 18 mg once daily in the moming

• in the USA it is also licensed for use in adults: those not 
currently taking conventional methylphenidate should 
be started on 18 or 36 mg once daily in the moming

• the dose may then be increased by 18 mg at vveekly 
intervals to a maximum of 54 mg once daily in children 
and adolescents in the UK; us product inlormation 
permits a maximum of 72 mg once daily in those aged 13 
ỹears and over. The BNFC sũggests that Concena may be 
increased to 2.1 mg/kg daily (maximum 108 mg daily)

• the dose in patients already ta láng convenrional 
meihylpheniđate should be based on their current dose 
although the initial dose should not exceed 72 mg once 
daily

Transdennal patches delivering amounts of methylpheni- 
date ranging hom 1.1 to 3.3 mg/hour are available for once- 
daily applicatỉon in the treatment of hyperactivity disorders 
in children and adolescents aged 6 to 17 years. Patients 
should be started on the lowest strength patch regardless of 
any previous methylphenidate use; thereaher, doses should 
be individually titrated for each patient according to 
response and increased at vveekly intervals if neccssary to a 
maximum oi 3.3mg/hour (at vveek 4). Patches should be 
applied to the hip area 2 hours beíore an eííect is needed and 
removed after a maximum oí 9 hours later.

Methylphenidate should be stopped if there is no 
improvement in symptoms aíter appropriate adjustments in 
dosage over One month. It aiso needs to be stopped hom 
dme to time in those who do respond, to assess the patiends 
condition.

A single isomer form of methylphenidate. dexmethyl- 
phenỉdate (p. 2320.3) is also used for hyperactivity 
disorden.
Reíerences.

1. Challman TD, Lipsky JJ. Methylphenidate: its phamucology and uses. 
Mayo a in  P rx 2000: 75: 711-21.

Adminiỉtration in children. For doses of methylphenidate 
hydrochloride in children and adolescents. see Uses and 
Administration, above.

Depression. Stimulantỉ are no longer recommended as 
sole treatment for depression (p. 398.1), although they 
have been tried in augmenting the eữect of Standard 
antidepressants such as the SSRls1 in patients wìth rehac- 
tory dcpressive disorders.

1. Stoll AL tì al. Meihylphenidate augmentadon of scrotonin sclcaivc 
reuptake inhibitors: a casc scries. J ơ in Psychiaưy 1996; 57: 72-6.

Dislurbed behaviour. Disturbed behaviour can have sev- 
eral causes and ìs usually treated with an antipsychotic or 
benzodiazepine (see p. 1030.2). A revievv1 of the published 
clinical studies between 1966 and June 2004 found that 
although methylphenidate was likely to improve memory, 
attention, concenưation, and mental Processing in 
patients with traumatic brain injury, its effect on beha- 
viour remains to be determined; the most commonỉy used 
dosage was 300 micrograms/kg tvvice daily.

1. Siddall OM. Use of methylphenidate In traumatíc braỉn injury. Am  
phanruưoíher 2005; 39: 1309-13.

Hyperadivity. Methylphenidate is One of the main drugs 
used in hyperactivity, including ADHD (p. 2314.1).

Small studies have indicated that different aspects of 
attention dehcit disorders in children might respond to 
diữerent doses of methylphenidate.1 “* In addition to the 
moming and noon doses commonly used in hyperactivity 
disorders, studies5-6 have shovvn improved dinical outcome 
with little adverse eỉfect on sleep pattemỉ ư a third latẽ 
ahemoon dose is given.

Modihed-release preparadons with a slovy onset of action 
have been developẽd to overcome the shott duratỉon o{ 
actìon of methylphenidate although they may be less 
eữecùve than immediate-release preparations. A srudy,7 
using a regimen to simulate the prolonged steady plasma 
concenưation prohle obtained with the slow-onset, 
modihed-release preparations. has suggested that unlike 
twice-daily ơeatment acute tolerance might develop with 
the use oí modihed-release preparations. However, some 
modihed-release preparations that aỉso consist of an 
immediate-release component, have been reported to be
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đỉữercnces ỉn dose eữccts on leunỉng inđ SOCỈ1Ỉ behavtor. Sàerut 1977- 
198: 1274-6.

2. Tannock R, tí al. Dose-response eữects of methylpbenidace on aeademỉc 
períomunce and overt bchavior in hypcractívc childrm. Ptdiũữics 1989’ 
84: 648-57.

3. Scbrcchts MM. tí  aL Coroponents oỉ atienửon. metbylphenìdate dosage 
and bỉood leveỉs in dùỉđren wi(h anennon defldt dỉsorder. Ptdiaữia 
1986;77:222-8.

4. Barkley RA, tí ai. Aiteniion dcfidt dỉsorder with and withoa* 
byperactívity: dỉnical response 10 three do$e levelỉ of methyỉphenỉdate 
M iứữừs 1991; 87: 519-31.

5. K«nt JD, tí ai. Eữtcts oi ỉate-aitemoon methyỉphenidate administratíor 
on behavìor and sleep in anentíon-deỉldỉ hyperactivíty dỉsoĩden 
Ptdiatrics 1995; 96: 320-5.

6. Stdn MA, tí aL Methylphenidate dosiíig: twice daỉly versus thrce tímet 
daỉỉy. M iatria  1996; 98: 748-56.

7. Swànson J, tí ai. Acute tolerancc to methylphenỉdate in the treatxnent 01 
attenrion deũcit hyperaaivity disorder in chiỉdren. Cỉirt Pharmaeoỉ Tfur 
1999; 66: 295-305.

8. Pelham WH, a  ai. Oace-a-day Conccna meihyỉphenidate venus ỉhree- 
timcsKÌaily methylphenidate ỉn laboratorỵ and namrai settùigs. 
Abstract: M iatria  2001; Ỉ07: 1417. Fuỉỉ vcrsion: http://pediatrics. 
aappubUcations.org/cgưconicnƯíuJl/107/6/ei05 (accessed 15/04/04)

9. WoIraỉch ML, ti aỉ. Randomized. controlled tríal of OROS 
meứìylphenidate once a day ìn điildren with auentíon-defiát/ 
hyperactívìty dỉsorder. Pediatrứs 2001; 108: 883-92.

10. Reỉtnherr FW, tí al. A double-blỉnd, placebo-controlíed. crossover snidy 
of osmoiỉc reỉease oral System mechyỉphenidate ín aduỉu vyith ADHD 
wìtb assessmcnt oi opposidonaỉ and eroononaỉ dimensỉons o( the 
disorder. J ơin Pĩychiatry 2007; 68: 93-101.

ỉ l .J a in  ư, tí ai. Eíncacy of a novei biphasic contrỡlled-reỉease 
meiiiylphenìdate ĩormuia in aduỉts wỉth attemion-deQdr/bypeTactivtty 
dlsorder resuỉts of a doubỉe-bllnd. placebo-controỉled ơossover study. J 
Qin Psỵehiatry 2007; 68: 268-77

12. Andercon VR, Scott u .  Methylphenỉdate transdermaỉ System: in 
anemion-deũdt hyperaaiviỉy disorder in dúỉdren. Druýs 2006; 66:
1117-26.

13. Arnold LE, tí ai. Treating attendon-defidưhyperaaiviry disorder with a 
sùmulam ưamdermal patch: the dinical an. Pediatria 2007; 120: 1100-
6.

14. Hndỉing RL tí ai. A randomixed, double-bỉind. pỉacebo-controQed. 
parallel-group study of methylphenỉdate transdennal System in pedỉacric 
pariems wỉth attentỉon-deGdưhyperactỉvity dlsorder. J ƠỜI Pĩychiaoy 
2008; 69: 149-59. CotTeaion. ìbĩd.; 329.

15. NĨCE. Methylphenidate, atomoxetíne and dexamíetamine íor attendon 
deQtit hyperactỉvity dlsorder (ADHD) in children and adolescents: 
revíew oỉ Technology Appraỉsal 13 (Technology Appraisal 98, ỉssued 
March 2006. reviewed March 2009). Availabỉe ac http://wwwjiice.org. 
uk/nicemeđỉa/pdỉ/TA098guidance.pdỉ (accessed 11 /08/08)

Adverse Eữects, Treatment, and Precautìons
As  fo r  D c x a m íe ta n ù n e  S u lía te , p . 2 3 1 9 .2 . H y p e rsen s ltiv ity  
re a c ò o n s  h a v e  b e e n  re p o r te d . S k in  re a c tio n s  h a v c  in d u d e d  
e x ỉo lỉa n v e  d e r m a ã r is  ă n d  e ry tb e m a  m u Itifo n n c . P u ip u ra , 
th ro m b o c y to p e n ia , a n d  lc u c o p c n ia  h a v e  o c c u rre d . B lood  
co u n cs s h o u ld  b e  m o n i to r e d  p e rio d ic a lly  d u r in g  p ro lo n g e d  
th e ra p y .

L ocaỉ re a c tio n s  su  c h  as rash , sk in  irr i ta t io n , re d n ess , a n d  
i tc h in g  h a v e  b e e n  re p o r te d  w íth  t ra n s d e n n a l  u se. 

R e íe re n c e s .
ỉ. Ahmann PA. tí al. Placebo-controlled evaluadon oí Ritalỉn sỉde eEeoỉ. 

Pedỉaữia 1993; 91: 1101-6.
2. Eỉron D. tí ai. Side eỉíects of methylphenỉdate and dexamphetamỉne Ò1 

chiỉdren vrich attendon defldt hyperacĩivity disorder a doubỉe-bỉỉnd. 
crossover trial. Ptdiaữia 1997; 100: 662-6.

3. Rappley MD. Saíety issues in the use ol methyỉphenidate: an American 
perspectíve. Drug Saftty 1997; 17: 143-8.

4. KIeỉn-Schwanz w . Abuse and toxỉđty of methyỉphenỉdaỉe. Cun opm 
Pediatr 2002; 14: 219-23.

5. Leonard BE. tí ai. Methylphenỉdate: a revíew of ỉts neurophannaco* 
logỉcal neuropsychological and adverse dỉnicaỉ eữects. Hum Psyduh 
phamacol 2004; 19: 151-80.

A b u s e .  R ep o rts  o f  a d v e rse  e ổ e c ts  a í te r  th e  a b u se  of 
m e th y ỉp h e n id a te  b y  in je c tin g  S o lu tions  o f c ru sh e d  
tablets.^*3 I n t ra v e n o u s  a b u se  o f  m e th y ỉp h e n id a te  w ith  
p e n ta z ữ d n e  h a s  a lso  b e e n  re p o r te d .4*5 I n  a d d it io n , th e re  
a r e  a lso  re p o rts  o f  in t ta n a s a l  m e th y lp h e n ỉd a te  ab u se , 
i n d u d ỉn g  ỉa ta litỉe s .K

S e e  a lso  E ữ e c ts  o n  th e  L iver, p . 23 2 7 .1 .
1. Wolf J, tí ai. Eosỉnophỉỉic syndrome with methylphenỉdate abuse. AỉOt 

ỉnum  Mtd 1978; 89: 224-5.
2. Gvmby ĩ .  Methylphenidate abuse produces retinopathy. JAMA 1979;

241:546. __
3. Parran TV, Jasỉnskỉ DR. Intravenous methylphenidate abuse: protorype 

for prescrỉptíon drug abuse. Anh ỉntem Mcd 1991; 151:781-3.
4. Dcbooy vi), er ai. Incravenous penuzodne and methylphenidate 

duríng pregnancy: matemal Uỉàtyle and Iníant outcome. A m Jĩhs Cktía 
1993; 147: 1062-5.

5. Carter HS, Watson WA. rv pemazodne/methyỉpheiiídate abuse-^ng 
cUnícaỉ toxitíty of another Ts and blues combỉnadon. J  Tơxùữi ơ in Toxkoi 
1994; 32:541-7.

6. JaQè SL. Intranasai abuse oí prescribed methyỉphenidate by an alcohoỉ 
and drug abusing adolescent with ADHD. J  Am Acad ơriỉd Adcỉcc 
Psydtiũữỹ 1991; 30: 773-5.

7. Garland EJ. ĩntranasai abuse of presaỉbed methylphenỉdate. J  Ảm Acud 
ChiidAdolacPỉychiaừy 1998; 37: 573-4

8. Masseũo w, Carpenter DA. A ừtalỉty due to the iniranasai abuse 01 
methylpbenỉdate (Ritalỉn). J  Foratíừ Sà 1999; 44:220-1.

B re a s t  í e e d in g . N o  a d v e rs e  e ííec ts  w e re  n o te d 1 in  a  6- 
m o n th - o ld  b re a s t-fe d  in fa n t  w h o se  2 6 -y e a r-o ld  m o th e r  
h a d  b e e n  ta k in g  m e th y lp h e n id a te  4 0  m g  tvvice daily  f° r
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about 5 weeks. Despite the relatìvely high milk-to-plasma 
ratio of 2.7 the relãtíve iníant dose was low, at 0.2% of 
the maternai dose. Nonetheless the authors recommended 
caution when givmg methylphenidate to breast-ỉeeding 
mothers. Licensed product inỉormation also recommends 
that methylphenidãte sbould be used with cautíon or 
avoided during breast ỉeeding.

1. Hackett LP. tí a l Methylphenidate and breast-ỉeeding. Arm Phamaaother 
2006; 40: 1890-1.

Effecta on the cardiovoscular System. For mention of the 
adverse cardiovascular eííects of stimulants, see under 
Dexamíetamine Sulíate, p. 2319.3.

Effeds on growth. Concern has been expressed about the 
eổects of Central stúnulants su ch as methylphenỉdate on 
growth rate when used to treat hyperactìvity in children. 
One study shovved that methylphenidate produced 
decreases in weight percendles aỉter 1 year oi theiapy and 
Progressive decrement in height percentiles that became 
signiScant aíter 2 years of use.1 However, another sug- 
gested that moderate doses might have a lower risk íor 
long-tenn height suppression than dexamíetamine.2 There 
has also been a study which shovved that. even when 
methylphenidate had an adverse eỉỉect on groivth rate 
during active treatment, final height was not compromised 
and that a compensatory rebound oỉ grovvth appeared to 
occur on stồpping stimulant treatment.1 Height and 
weight shoulđ 'bẽ monitored during ữeatment with 
methylphenidate.

Seẽ ãlso under Dexamíetainine Sulỉate, p. 2320.1.
1. Mattes JA. ữỉttelman R. Grovnh oí hypcractivc chiỉdren on 

maintenance regỉmen of methyỉphenỉdate. Anh Gen Psyekừary 1983; 
40:317-21.

2. Greenhiỉl LLctaL  Prolactỉn, growth hormone and growth responses in 
boys wỉth anentỉon de&dt dỉsorder and hyperactivíry treàted with 
methyỉpheĐÌáate. s  Am AaÂ  OÙM Pĩychiũtry 1984; 23:58-67.

3. Klein RG, M innuna s. Hyperactìve bóys aỉraost grown up QL 
metbyỉphenỉdate eáíects on uỉtimate height Anh Gtn Píydàatry 1988; 
45: 1131-4.

Effects on the Bver. Hepatotoxicity with taised liver 
eniyme values in a 67-year-oId woman was assoóated 
with the oral use of methylphenidate hydrochloride 30 mg 
daily.1 Methylphenidate-induced bepatocellular injury 
was reported in a 19-year-old vvoman who developed 
ĩaundice, tever, and maỉaise aỉter intravenous abuse ol 
methylphenidate hydrochloride tablets.2
1. Goodman CR. Repatotoxicky due to tnethyỉphenỉdate bydrochloride. s  

Y State J  Med 1972; 72: 2339U 0 .
2. Mehia H. tí  ai. Hepatic dysíủnction due to intravenous abuse of 

methyỉpbenỉđate hydrochloride. J ctin Gứstroenĩeroỉ 1984:6:149-51.

Effects on mentoỉ State. Halluánadons (visual and haptic) 
occurred in 3 patients treated wlth methylphenidate.1 All 
cases resolved promptly atter treatment with methylpheni- 
date was stopped.

ỉ. Gross-Tsur V, tí ai. Haỉludnatỉons during methyỉphenidate therapy. 
Neuroìagy 2004:43: 753-4.

Effeds on sexual ỉunction. Withdrawal oỉ modihed- 
release preparations of methylphenidate has been asso- 
dated with priapism. A 15-year-old boy1 bad priapism 
during his weekly scheduled 24-hour withdrawal of 
methylphenidate; he also sometũnes had erections during 
the school week that were relieved when he took his 
moming dose of methylphenidate. In another case, a 16- 
year-old boy2 had priapism whenever he íorgot to take his 
medication, which would resolve when he took his next 
dose.

1. Schwanz RH, Rushton HG. Stunerìng prỉaptsm assocìated wỉth 
wỉthdrawal from sustained-release methylphenidate. J Pediaữ 2004; 
144: 675-6.

2. Health Canada. Extended-releasc methyỉphenìdate (Concena) wùh- 
drnval; suspected assocỉatíon wíth príapỉsm. Can Adeene Reađ Nem 
2006:16: 3. AỈ$o avaỉíable at: http://wwwJic-sc.gc.ca/dhp-mps/medefl/ 
buỉỉetìn/cam-bceì_vỉ6n3-eng.php (accessed 04/02/10)

Effects on the skin. A fixed drug eruptíon of the scrotum 
has been reported in 2 children treated with methylpheni- 
date íor attention defidt disorder.1

1. Cohen HÀ. ef ai. Rxed drug eruption oí the scrotum đue to 
tnethylphenỉdate. Atm Phamuưother 1992; 26: ỉ 378-9.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Poiphyria Centre (HAPOS) and 
the Porphyria Centre Sweden, dassihes methylphenidate 
as probably not porphyrinogenic it may be used as a đrug 
oỉ first choice and no precautions are needed.1

1. th e  Drug D aubue ỈOr Aoite Porphyrií. Avaỉlable ac http://wnw. 
dmgs-porphyiia .oig (KCQsed 25/10/11)

Tburette's syndrame. For a discussíon on vvhether centtal 
stìmulants provoke Tourette's syndrome, see Dexamíeta- 
mine Sulíate, p. 2320.2.

Interacỉions
As for Dexamỉetamine Sulỉate, p. 2320.2.

Antỉcoagulanls. Por the eữect of methylphenidate on tíkyl 
bừcoumacetatí. see Central Stỉmulants tmder the Interac- 
tions of Wariarin. p. 1533.2.

Antidepressanls. For the eííect oí methylphenidate on tri- 
cyclic antidgpnssants, see under Amitriptyline, p. 406.1.

Antiepileptics. Methylphenidate blood concentrations 
decreãsed, and ỉymptoms oi attention defidt hyperactìvỉty 
disorder worsened, in a 13-year-old giri after starting ther- 
apy with carbanuaepừie.1

For the eỉfect of stímulants, such as methylphenldate oh 
antiepileptìcs, see under Phenytoin. p. 545.1.

1. SduHer JL ,ttaL  Cart»nuzrpiiie and methylphenidate in ADBD. J AM 
Acad ữủíẩ AÀoừỉC Pĩỵdiiatry 1999; 38:112—13.

Pharmacokinetícs
Methylphenidate is readily absorbed trom the gastrointest- 
inal tract. The presence oỉ íood in the stomach accelerates 
the rate of absorptìon but not the total amount absorbed. 
Methylphenidate undergoes extensive Ềrst-pass metab- 
oỉism and peak plasma concentradons occur about 2 bours 
after oral doses of immediate-release preparations. The first- 
pass eữea is less with transdermal patches, which are 
designed to release a stated amount of drug over 9 hours 
Protein binding is low. Ít is excreted as metabolites mainỉy in 
the u/ine with smaU amounts appearing in the ỉaeces; less 
than 1% appears in the urỉne as unchanged methyỉphe- 
nidate. The major metabolite is ritalinic add (2-phenyl-2- 
pipendyl acetic add). The plasma eliminatíon half-Ufe is 
about 2 hours aỉter oral dosẽs, and about 3 to 4 hours aỉter 
removal of the patch. Methylphenldate is distributed mto 
breast milk.
Referehces.

1. Aoyama T, et ai. HonUnesr Itínetỉcs oí ỉhreo-methylphenỉdate 
enantíomen in a patỉem with narcoỉepsy and ỉn healthy vdnmeen. 
EurũQ ìn Pharmacaỉ 1993; 44; 79-84

2. Aoyama T. a  ai. Phanoacoỉtinetics andphannacođynamỉcs of (+)-threo* 
methylpỈKnidate enantỉomer ỉn patients wỉth hypersomnia. CEn 
Pharmàcoỉ Ther 1994; 55:270-6.

3. Shader R t et oL Popuỉatkm pharmacokinetia ot methyỉphenidate ỉn 
dilldren whh attentỉoo-defidt hypeĩaciỉvỉty dỉsorder. J ơm  Pharmaal 
1999; 39: 775-785.

4. Kỉmko HC đ  aL Pbannacokmetics and dỉnkal egecdveness 0Ỉ 
methyỉphenidate. ơừt Pharmacotínet 1999:37Ĩ 457-70.

5. Modỉ NB, et aL Sln^e- and multifdeHỈose phannacokinetics ai an oral 
ooce-a-day osmodc controỉỉed-reỉease OROS (methyỉphenidate H d) 
/onnuỉadoa. J ơ in  Pkựrmaaỉ 20ỒO; 40: 379-88.

6. Teo SK. etaLA  sỉngỉe-dose. two-way crossover. bioequỉvalence study oí 
dexmethyỉpbenidate HC1 wỉth and wUhout íood in heahhy subỉects. J 
ơ in  Pharmacol 2004; 44: 173-8.

7. Quỉnn D, đ  aỉ. Sỉngle-dose pharmacokỉnetỉcs of muỉtiUyer-rtíease 
methyỉphemdaỉe and inunedỉate-rdease methyỉphenỉdtte in diiỉđren 
with attendoQ-deScỉưbypenctỉvity dỉsorder. J ơ in  Pharmaaỉ 2007; 47: 
760-6.

Preparations
Proprietary Preparationt (details are given ìn Volume B)
Single-ingredient Preporotions. Arg.: Concerta; Methylin; Ritall- 
na; Rubiỉen; AíiStraL: Attenta; Concena; Sitalin; Austrùr. Con- 
certa; Medildnet; Ritalin; Beỉg.: Concerta; Riladne; Brax.: Con- 
certa; Riulina; Canaí: Biphentin; Coacerta; Ritalin; Chữa 
Aradix; Concerta; Kebapub Ritalin; Ritrocelt; China: Concerta 

Cz.: Concern: Medikinec Ritalin; Denrn.: Concerta; 
Equasym; Medikinet; Motiron; Ritalin; PÕL: Concerta; Equa- 
sym; Medikinet; Ritalin; Pr.: Concerta; Ritaline; Ger.: Concerta; 
Equasym; Medikinec Methylphenì; Ritalin; Gr.: Concerta; 
Equasymt; Ritalỉn; Hong Kortg: Concerta; Ritalin; Hung.: Rita- 
lin; lndia. Addvváe; Inspiral; Indon.: Concerta; Prohipen Rita- 
lin; iri.: Concerta; Equasym; Medildnec Ritalin; Isratỉ: Concer- 
ta; Medikínet; Ritalin; ItaL: Ritalỉn; Maíaysừr. Concerta; Ritailn; 
Rubưen; M<X: Concerta; Metadate; Ritalin; Tradea; Neth.: Con- 
certa; Equasym; Mediỉánet; Ritalỉn; Tifinidatt7 Norw.: Concer- 
ta; Equasym; Medilũnet; Ritalỉn; NZ: Concerta; Ricalin; Rubi- 
fen; Phữipp.: Concerta; Ritalin; PoL: Concena; Medikinet; 
Port: concerta: Ritalina; Rubiíen; S.Afr.: Adaphent; Concerta; 
Ritalln; singapore. Concerta; Rltalin; Rubỉíen; Spam: Concerta; 
Equasym; Medicebran; Medlkinec Omoánt; Rubưen; SwaL: 
Concerta; Equasym; Medikinet; Rltalln; Switz.: Concerta; Medi- 
ldnec Ritaline; Thai.: Concerta; Rltalin; Turk.: Concerta; Rita- 
Iine; UKi Concerta; Equasym; Medilõnet; Ritalin; USA: Concer- 
ta; Daytrana; Metadate; Methylin; Quillivant; Ritalin; Vauz.: 
Concerta; Ritalin.
Pbonnocopoeiol Preptaulions
USP 36: Methylphenidate Hydrochloride Extended-release 
Tablets; Methylphenidate H y d ro ch lo rid e  Tablets.

Modafinil IBAN, USAN, HNN)<8>_______
CEP-Ĩ53& Cli-4W7Í; McdSn7lo;Modafiniíum;Moflã<|rôHiiiẰ: 
2-[{Điplĩenylmethyl)sulfiny0acetaiDidè. ■
CisH,sN02S=273.4 - t - 

'CAS — 68693-11-8.'
ATC— N06BA07. .
ATC Vet — QN06BA07. - 
UNIIý- R3UK8X3U3D.

Ph. Eur. 8: (ModaĐnỉỉ). A white or almost white, crystallỉne 
posvder. It exbibits polymoiphism. Very slightly soluble or 
practically insóluble in vvater; sparingly soluble in methyl 
alcohol; slightly soluble in alcohol.
USP 36: (Modaũnỉl). A vvhite, odouiỉess, crystalline 
powder. Pràctically insoluble in vvaten slightly sóluble in 
alcohot sparinglý soluble in methyl alcohol Store at a 
temperature of 20 degrees to 25 degrees, excursions 
permitted benveen 15 degrees and 30 degrees.

Uses and Administration
Modahnil is a Central sthnulant chemically related to 
adraSnil (p. 2315.3). It is used in the treatment of excessive 
daytime sleepiness assodated wỉth the narcolepdc 
syndrome (p. 2314.3). The usual oral dose is 200 to 
400 mg daiỉỹ, in two dỉvided doses, in the moming and at 
mỉdday, or as a single dose in the moming. An initial dose oi 
100 mg daily should be used ìn the elderly and adjusted as 
necessăry. For doses in hepatic impainnent, see bẽlovv.

ModaSnil has also been used in oral doses oỉ 200 mg daily 
íor the treatment .oi obstructive sleep apnoea/hypopnoea 
syndrome and shiỉt-work sleep disorder although in 2010 
the EMEA recommended that such indications be removed 
írom maiketíng authorisations (see p. 2328.1). For the 
treatment of obstructive sleep ãpnoea/hypopnoea 
syndrome. the daily dose should be taken in the morning 
and for shift-work sleep disorder, the daily dose should be 
taken as a single dose 1 hour beỉore starting work-

Modahnil is usually given as a racemic mixture but 
preparations containing only the R-isomer, annodaũnil, are 
also availabte, see ArmodaSnữ, p. 2316.3.

Modahnil has also been invesngated ÍOT the ữeatment oi 
íatỉgue assodated w ith various disorđers induding muỉtiple 
sderosis and for the ưeatment of hyperacdvity disorders.

Reíerences.
ỉ . us Mođaữníl in Narcoỉepsy Muỉtỉcenter Study Group. Randomỉzed ơíal 

of modaOnŨ as ề trcaưnenx ỉor the ctcesíỉve daytime soranoỉence oí 
nxrcoỉepsy. Neurebgy 2000; 54: 1166-75.

2. Kingshoa RN. et al. R«ndomized, double-blỉnd. placebcHControlỉed 
oossover ữial ùl mođafinĩỉ ỉn the tresĩment of residuaỉ excessỉve 
daytime sỉeqnness ỈĐ che sleep apnea/hypopnea syndrome. Am J Respừ 
Crii Ọữt Moi 2001; 163: 918-23.

3. Czeỉsler CA. et ai. The u s  Modaãnỉl in Shih Work Sỉeep Dlsorder Study 
Group. Modi&nỉỉ ỉor excessỉve sleepiness assodated with shỉft-work 
sleep dỉsorder. N Ertýỉ J  Meẩ 2005; 353: 476-86. Conectỉon. ibitL: 1078.

4. GiH M, tí aỉ. Cognỉtỉve perỉormance foUơwing modaQnỉl versus pỉacebo 
in sleep-deprtved emergency pbysídanr 8 doubie-bỉỉnd randomỉxed 
crossover stuđy. Acad Emerg Med 2006; 13: ỉ 58-65. Correctíon. ữid.; 477.

5. Tumer D. A rcvievr of the use oi modaânlỉ ỉor attention-deữdt 
byperactivíty đisorđer. Expert Rev Neumher 2006; 6c 455-68.

6. BaDon JS. PeifeJ D. A  systematic revỉevp of modafinilr potentỉal dỉnỉcaỉ 
uses and mechanisxns oí actỉon. J CUn Psyehiatry 2006; 67:554-66.

7. Lỉndsay SE. tí ai. Use o i modaỗnỉl ỉor the treatment oí anentíon deficit/ 
hyperactlvtty disordcr. Ann Phamacother 2006; 40: 1829-33.

8. Kumar R. Approved and  ỉnvestígatíỡnal uses oí modafinlỉ: an evỉdence- 
based review. ữruỹS 2008; 68: 1803-39.

Adminiỉtration in h epalk  impairment. UK licensed pro- 
duct iníormatíon States that the totaỉ oral dose oi modafi- 
nil (see Uses and Administration, above) should be 
reduced by half in patients with severe hepatíc ũnpaữ- 
ment.

Adverse Effects, Treatment, and Precautions
The most commonly reported adverse effect of modaSnil, 
aữecting about 21% oỉ patíents, is headache, which is 
usually miỉd or moderate, dose-dependent and disappean 
within a few days. O ther adversc eỡects may be a result of 
CNS stimulatỉon and effeạs such as nervousness, insomnia, 
agitation, coníusion, personality disorder, tremor, and 
anxiety have been noted. There may also be gastrointestínal 
disturbances, induding nausea and abdominal pain, dry 
mouth, diarrhoea, dyspepsia. and constipatỉon. dizziness, 
and anorexia. Abnormal liver íunction tests induding dose- 
related increases in aỉkaline phosphatase, and dyskinesia 
have been seen.

Rare cases of serlous or liỉe-threatening rash, indudĩng 
Stevens-Johnson syndrome, erythema multìíorme, and 
toxic epidermaỉ necroỈỴSis, ha ve been reponed (see also 
Eữects on the Skin. p. 2328.1). Benign pruritic rashes have 
also occurred and since it is not possible to predict vvhich 
rashes will become serìous, modaũnil should be stopped at 
the first sign oí rash unless it is dearly not drug-rẽlated. 
other hypeisensitivity reactions such as angioedema have 
also been reported rarely.

Psychiatric symptoms induding psychosis, depression, 
halluđnations, suicicla} iàeatìon. and mania have been 
reponed. Modaãnil should be given with caution to those 
with a history oỉ psychosis, depression, or mania.

Cardiovascular eSects su ch as hypertension, palpitations, 
and tachycardia h av e  been reported. Modafinil is 
contra-indicated in  patients with ũncontrolled, moderate 
to severe hypertension or cardiac arrhythmias. Ít is not 
recommended in patients with a history of left ventricular 
hypertrophy or íschaemic ECG changes, chest pain. or otber 
signs oí mi trai valve prolapse.Pbarmacopoeias. In Bur. (see p. vii) and ƯS.

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

http://wwwJic-sc.gc.ca/dhp-mps/medefl/
http://wnw
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As with other stimulants. there is the possibility oỉ 
dependence with long-term use. Modaữnil has been 
misused as a so-called 'lilestyle drug' to promote alertness 
and wakefulness in otherwise healthy subjects.

In July 2010, the EMEA's Committee for Medidnal 
Products for Huraan Use (CHMP) reported on its saỉety 
review of modahnil.1 The committee concluded that the 
beneữts of modaíừiiỉ only ouroeighed the risks in 
narcolepsy. For all other indications the risk of developing 
skin or hypersensitivìty reactions and neuropsychiatrìc 
disorders outweighed efflcacy. Thereíore, the CHMP 
concluded that all indications except narcolepsy should be 
withdrawn from the marketíng authorisatíons for raod- 
aSnil.

I. EMEA. European Medicines Agency recommends restiiciing the usc of 
modaữnil (issued 22 July, 2010). Available a t  http://www.ema.europa. 
eu /d o c s/e n _ G B /d o c u m en i_ U b ra ry /P ress lre lea se /2010/07/ 
WC500094976.pdf (accessed 09/08/10)

Effects on mental State. The Australian Adverse Drug 
Reactions Advisory Committee1 reported that it had been 
notified of 5 cases of serious psychiatric reactions asso- 
dated with modaíinil since 2003. All patients had a history 
of paranoid personality, depression. or post-natal depres- 
sion. The presenting symptoms were anxiety, abnormal 
behaviour, guilt íeelings. rapid relapse/onset of depression, 
suicidal ideation, suiddal behaviour, psychotic disorder, 
and detusion. In 3 cases. the reaction occurred aher only a 
Iew doses but in the other 2 cases onset was over 1 year 
aíter the drug vvas staned. AU cases resolved when moda- 
íinil was stopped; re-chaUenge was positive in One case of 
depression. See also above.

1. Adverce Dnjg Rcaciỉons Advisory Commictee (ADRAC). ModaSniỉ: 
adverse skin and psỴchiaưic reactỉoiis. Aust A dvtnt Drug Reaa BuU 2008; 
27; 22-3. Also available at: http://www.tga.gov.au/adr/aadrb/aadr0812. 
pdỉ (acccssed 20/01/10)

Effed5 on the sldn. The FDA‘ reported that it had receỉved 
6 cases of severe cutaneous adverse eữects assodated wìth 
modalinil from its initial marketing in December 1998 to 
January 2007; of these, 5 required hospitalisation. The 
cutaneous eữects, which induded erythema multilorme. 
Stevens-Johnson syndrome, toxic epidermal necrolysis, 
and drug rash with eoslnophilia and systemic symptoms, 
were reported in adults and chUdren although use in 
patients under lỗ years of age is unlicensed. The median 
dme to onset was 17.5 days vvith a tange of 5 days to 5 
vveeks. See also above.

ỉ. Modafinil (marketed as Provigil); serious slcin reaciỉons. FDA Druỹ Súfcty 
Ntwỉitíter 2007; 1: 5-7. Availabie at: http://www.fda.gov/downloads/ 
Drugs/DrugSafety/DnigSafetyNewsỉetLer/ucmỈ09ỉ 58.pdf (accessed 
26/01/10)

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria c en tre (NAPOS) and 
the Porphyria c en tre Svveden. dassifies modahnil as prob- 
ably not porphyrinogenic it may be used as a drug of first 
choice and no precautions are needed.1

1. The Drug Database for Acute Porphyria. Available at: hitp://www. 
drugs-porphyria.org /accessed 25/10/11)

Interactions
ModaUnil is partiaUy metabolised by cytochrome P450 
isoenzymes. In addition, it also has enzyme-indudng and - 
inhibiting activity. Use with other drugs that inhibit, induce, 
or act as a substrate to these isoenzymes such as oral 
contraceptives and antíepUeptics may result in changes in 
plasma concenưation oí modaíinil and/or the other drug.

Pharmơcokinetics
ModaBnil is well absorbed from the gastrointestinal tract 
and peak plasma concentrations occur 2 to 4 hours after oral 
doses. Plasma protein binding is about 60%, mainly to 
albumin. Moda&iil is metabolised in the liver, partíally by 
the cỵtochrome P450 isoenzymes CYP3A4 and CYP3A5; 
tvvo major metaboUtes have been identiGed: add modaBrúl 
and modaũnil sulỉone, both of which are inactive. Excretion 
is mainly through the kidneys with less than 10% of the 
dose being eliminated unchanged. The elimination hall-iưe 
after multiple doses ứ 15 hours.
Reíerences.

1. Wong YN, tí oi. A double-blind, placebo-controlled. ascending-dose 
evaluation of the pharmacokinedcs and ỉỡlerability of modaOnll tabỉets 
in healthy male volunteen. J Qin Pharmacol 1999; 39: 30-40.

2. Wong YN, tí ai. Open-íabcL siogíe-dose phaimacokmetỉc study of 
modafiniỉ tabỉets: inũuence of age and gender in normal 5ubjects. J ơin 
Pharmacol 1999; 39: 281-8.

Preparations
Proprietary Preparations (detailỉ are glven in Voỉume B)
Smgle-ingradient Preparotions. Arg.: Pordlin; Intenãt; Nopral 
Vigicer; AustraL: Modavigil- Austria: Modasomil; Belg.: Provi- 
gil; Braz.: StavigUe; Canad.: Alertec Chữe. Alertex; Mentix; 
Movigil; Naxelan; Resotyl; Zalux; Cz.: Vigil; Dentn.: Modiodal; 
Provigilt; Fr.: Modiodal; Ger.: Vigil; G r Modiodal; Hung.: 
Vigil; índia: Modalert; Modíil; /ri: Provigil; Israel: ProvigU;

/tai: Provigil; Jpn: Modiodal; Mex.: Modiodal; Neth.: Aspendos; 
Modiodal; Norw.: Modiodal; NZ: Modavigll; PoL: Vlgílt; Port: 
Modiodal; S-Afr.: ProvigU; Spàn: Modiodal; Stved.: Modiodal; 
Switz.: Modasomil; Turk.: Modiodal: UK: Provigi]; USA: Provi- 
gU.
Phormocopooid Preparulĩons
USP 36: Modafinil Tablets.

Naphyrone ®
Naphthylpyrovalerone; NRG-1; 0-2482 
H2-Napthalenỵl)-2-0 -pyrrolidinyl)-! -pentanone. . 
Cl^ ỉ3NO=281.4
C4S — 850352-53-ĩ (naphyrone); 850352-11-3 (naphyrone 
hydrochtoríde). Ị

N0TE. The term NRG-1 has also been applied to the protein 
Neuroregulin 1.
Street names. The following terms have been used as 'sưeet 
names' (see p. vii) or slang names íor various lorms of 
naphyrone:

Energy-1; Rave.

Prọ/r/e
Naphyrone, a derivative of pyrovalerone, is reported to have 
stứnulant properúes and is subjeCT to abuse (see also Abuse, 
under Catha. p. 2318.3).

Nikethamide IBAN, riNNỊ ®
Cordiaminum; Nicetamid; Nicethamid; Nicéthamide; 
Nicethamidum; Nicotinic Acid Diethylamide; Nicotinoyl- 
diaethylamidum; Niketamid; Niketamidas; Niketamidi; 
Nikethamìd; Nikethytamide; Niquetamida; HMKeTaMnfl. 
/V,A/-Diethylnicotinamide; W,A/-0iethylpyridine-3-carboxa- 
mide.
CIOHMN20=178.2 
CAS — 59-26-7.
ATC — R07AB02.
ATC Vet —  QR07AB02.
UNII — 368ND6M32.

Pharmacopoeias. In ơiin., Eur. (see p. vii), and Viet.
Ph. Eux. 8: (Nikethamide). A colourless or slightly yeUow 
oily liquid or crystalline mass. Misdble with water and with 
alcohoi. A 25% solution in water has a pH of 6.0 to 7.8.

Profi'/e
Nikethamide has actions similar to those of doxapram 
(p. 2321.2). It vvas íonnerly used as a respiratory stimulant 
but has largely been abandoned because of toxiãty. 
Nikethamide and its caldum thiocyanate salt have also been 
used in some countries as centtal stimulants and for 
hypotensive disorders.

Preparations
Proprietary Preparations (detaUs are given in Volume B) 

Sỉngle-ingrecnent PreparaNonỉ. PoL : Cardiamidum.
Muhi-ingredient Preparalions. F r.: Coranúne Glucose; PoL: Car- 
diamid-Coữeint; GỈucaidiamid; Switz.: Gly-Coramìn.
Pharmacopoekil Prsparationỉ
BP 2 0 1 4 : KUcethamide Injectỉon.

Pemoline (8AN. USAN. rlNNl ®
Fenoxazol; LA-956; NSC-25159; Pemoliini; Pemolin; Pemoli- 
na; Pémoiine; Pemolinum; Pheiioxazole; Phenylisohydan- 
toin; Phenylpseudohydantoin; neMO/inH. 
2-lmino-5-phenyl-4-oxazolidinone.
C9H8NỉOj=176Ì
CAS — 2152-34-3 (perrioline); 68942-31-4 (pemoline hydro- 
điloride); 18968-99-5(magnesium p em o lin e ) .^
ATC — N06BA05.
ATC Vet —  QN068A05. ■ •
UNII — 7GAQ2332NK.

Profi7e
Pemoline is a cenưal stimulant with actions similar to those 
oi dexamíetamme (p. 2319.1).

It has been used in the management of hyperactivity 
disorders ín children; however, in many countnes it was 
withdrawn tom  su ch use after reports of serious hepato- 
toxidty. Hypertensive crisis may possibly occur u pemoline 
is given with MAOIs.

Pemoline has been induded in preparations also 
containing yohimbine hydrochỉoride and methyltestoster- 
one that are daimed to combat tailure of sexual desire and

lunctioning in males and females; such preparations are not 
recommended.

Pemoline has been given with magnesium hydroxide 
(magnesium pemoline) in an attempt to increase its 
absorption.

Abuse. Paranoid psychosis occurred in a 38-year-old man 
taking pemoline 75 to 225 mg daily.1 His compulsive use 
of the drug, development of tolerance, depressive with- 
dravval syndrome, and inabilỉty to abstain indicated dep- 
endence and it was evident that the patient was addicted 
to pemoline.

Choreoathetosis and rhabdomyolysis developed in a 
patient aỉter a marked increase in intake oỉ pemoline.2 
Abnormal movements responded to diazepam.

1. Polchert SE Morse RM. Pemoline abuse. JAMA 1985; 254: 946-7.
2. Briscoe JG, tí ai. Pemoỉỉne-ỉnduced dìoreoathetosỉs and rhabdomyo- 

lysis. Med Toxicoi 1988; 3: 72-6.

Effeds on the Gver. Pemoline has been assodated with 
hepatotoxidty.

Elevated concentrations of serum aspartate aminotrans- 
íerase and serum alanine aminotransíerase have been noted 
in 2% of children taking pemoline for hyperaaivity; the 
effed was stated to be transient and reversible.1

However, more serious reaaions have also occurred. 
Acute hepatitis2 was assodated with pemoUne in a 10-year- 
old boy and the drug was beUeved to be the cause of íatal 
lubnỉnant Iiver lailure2 in a 14-year-oid boy and in 2 
previously published cases. The UK CSM4 subsequently 
became avvare of 33 repons of serious hepatic reactions in 
the USA, induding a total of 6 [atalities and the need Eor 
Uver ữansplantatíon in 2 cases; this prompted the 
withđrawal of pemoline for the treatment of hyperactivity 
in the UK. FoUowing íurther reports of liver ỉailure resulting 
in ưansplantation or death, the FDA5 similarly withdrew 
pemoline in the USA.

1. Anonymouỉ. Hyperkinesis' can have many causcs. symptoms. JAMA 
ỉ 975; 232: 1204-16.

2. Pủitcrson JF. Hepaũtis assoóaied wiừi pemolỉne. South Med J 1934; 77: 
938.

3. Bcrkovitch M. tí ai. Pemoline-associated íulminani Uver ỉallure: testỉng 
the evídence for causaỉion. ơ ùỉ Pharmaai Ther 1995; 57: 696-8.

4. CSM/MCA. Voỉìial (pemollne) has be en withdrawn. Currerư Problans 
1997; 23:10. Aiso avàlỉable aĩ: hnp://www.jnhra.gữv.uk/home/ỉdcplg? 
IdcService=GET_FU.E&dDocName=CON2023240&RevisionSeiecúon- 
Method*LatestReleascd (accesscd 23/05/06)

5. PDA. Aỉen for healihcare proíessionals: pemollne tablets and chewable 
ublets (marketed as Cylen) (issued October. 2005). Avaiỉabỉe at: hctp:// 
www.fda.gov/downloads/Drugs/DnigSdfety/Pos unarketDrugSaíetyln- 
formaDonforPatíenisandProviden/ucml26462.pdf (accessed 09/04/10)

Preparations
Propríetary Preparations (details are given in Volume B)
Single-ingredient Prepararions. Chile: Ceractiv; Cylertt; Israel: 
Nitãnt-
Mubi-ingredìen/ PrepqroKons. UK: Provvess.

Pentetrazol Ị8AN, dNNI ®
Corazol; leptazol; Pentamethazol; 1,5-Pentamethylenetetra- 
zole; Pentazol; Pentetratsoli; Pentétrazol; Penteừazolum; 
Pentylenetetrazol; neHTeTpa30n.
6,7,8,9-Tetrahydro-5H-tetrazoloazepine.
QHI0N4=138.2 
CĂ s  — 54-95-5.
ATC — R07AB03.
ATC Vet —  QR07AB03.
UNII — WM5Z385K7T.

Pharmacopoeias. In It.

Profi'/e
Pentetrazol ứ a Central and respữatory stímulant similar to 
doxapram (p. 2321.2). It has been used in respiratory 
depression and in multi-ingredient preparations intended 
for the treatment of respiratory-tract disorders induding 
cough. cardiovascular disorders induding hypotensioii, and 
for the treatment of pruritus. It has been given orally and by 
injection.

Preparatìons
Preprielary Preparalions (details are given in Volume B)
Muhỉ-ingredỉent Preparolions. ltaL: Cardiazol-Paracodina; PorL: 
Broncodiazinaf.

Phendimetraxine Tartrate I8ANM, riNNMỊ ®
Fendimètrazina, tartrato de; Phèndimẽtrazĩne Acid Tartratẹ; 
Phendimetrazine Bitartrate; Phendimétrazine, Tartrate de; 
Phèndimetrazini Tartras; TartFato de fiendlmetrazina; 
®eHflHMeTpa3MHa TaprpaT.
(+)-3,4-Dimethyl-2-phenylmorpholine hydrogen tartrate.

AU cross-references reler to entries in Volume A

http://www.ema.europa
http://www.tga.gov.au/adr/aadrb/aadr0812
http://www.fda.gov/downloads/
http://www.fda.gov/downloads/Drugs/DnigSdfety/Pos
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CíĩHi>NO,t4H06=í341.4* : ' -
CAS — 634-03-7- (pHendlm etrazine); 763S-51-0 (phendim e- 
ữ a z in e  hydrqchloride); 50-58-8 (p h en d im eơ a zin e  tarớaté). ■■ 
u m  — 6985IP0T80 '

Street names. The following tenns have been used as 'Street 
names' (see p. vii) or slang names for various íorms of 
phendimetraãne: 

pringas; Prelo.
Pharmacopoeias. In us.
USP 36: (Phendimetrazine Tartrate). A white odourless 
crystalline povvder. Preely soluble in waten sparingly 
soluble in warm alcohol; insoluble in acetone, in 
chloroỉorm, in ether, and in benzene. pH oỉ a 2.5% 
solutíon in water is between 3.0 and 4.0. Store in aữtight 
eontainers.

Uses and Administratìon
Phendimetrazine tartrate is a Central stimulant and indirect- 
acting sympathomimetic with actíons similar to those of 
dexamíetamine (p. 2319.2). It has been used as an anorectic 
in the short-tenn ơeatment of obesity (p. 2315.1), although 
stimulants are no longer recommended ỉor this indication. 
The usual oral dose is 35 mg two or three times daily beíore 
food. An altemative dose is 105 mg once daily in the 
moming as a-modified-release preparation.

Phendimétxazine hydrochloride has been used similarly. 
Regulatory authorities in the EU have calỊẹd for the 

vvithdravval of all anorectics from the market (see Eííects on 
the Cardiovascúlar System in Fenfluramine, p. 2322.3).

Adverse Eữeờs, Treatment, and Precautions
As íor Dexamỉetamine Sulíate, p. 2319.2.

Pulmonary hypertension and valvular heart deỉects have 
been reported in patients receiving phendimetrazine with 
other anorectics; these adverse eữects, with the relevant 
precautìons to be observed, are discussed under Fenflur- 
amine Hydrochloride (see Eỉỉects on the Cardiovascuỉar 
System, p. 2322.3). Phendimetrazine should not be used 
with other anorectics nor vvithin à year of theữ use.

Ịnteractìons
Phendimetraáne is an indirea-acting sympathomimetic 
and may interact with other drugs similarly to dexamíe- 
tamine (p. 2320.2).

Pharmacokinetìcs
Phendimetrazine tartrate is readily absorbed from the 
gastrointestinal tract and is excreted in the urỉne, partly 
unchanged and partly as phenmeơazine and other 
metabolites.

Preparations
Propõetary PrapcRotions (details are given in Volume B)
Single-mgrediord PraparuHonì. S.Afr.: Obesan-X; Obex-LA; 
USA: Bontril; MelSat' Prelu-2.
Phurn locopoatol Preporahons
USP 36: Phendimetraõne Tartrate Capsules; Phendimeơaáne 
Tartrate Tablets.

Phenmetrazine Hydrochloride
IBANM, riNNMÌ 0
Fenmetráãna, hidròdoruro de; Hidrocìoruro de íenmetra- 
zina; Oxaãmệdrine; Phenmétraáne, Chlorhydrate de; 
Phenmetrazini Hydrochloridum; ®eHMẹTpa3MHa 
rVtAPOx/iopnA-
(±)-nrữns-3-Methyl-2-phenylmorpholine hydrochloride. 
C'„H«NOW=2Í3J.
CAS — 134-49-6 (phenmeữazine)ri707-14-8 (phenmeưazine 
hydraphloridỂ!; Ị3931-75^4 ■(phenmetradne teoc/átei ' 
Úm'— 6U 85m 588 .^ . • ■ -

Street names. The ỉollovving terms have been used as ‘sưeet 
names' (see p. vii) or slang names ỉor various ỉorms of 
Phenmetrazine: 

preludes.
Pharmocopoeias. In us.
USP 36: (Phenmetraãne Hydrochloride). A white to off- 
white crystalline powder. Soluble 1 in 0.4 oí water, 1 in 2 of 
alcohoi, and 1 in 2 of chloroíorm. pH of a 2.5% solution in 
water is betvveen 4.5 and 5.5. Store in airtight containers.

PrọfiỊẹ
Phenmetraãne hydrochỉoride is a Central stimulant and 
indirect-actmg sympathomimetic vvrith actions similar to 
those oỉ dexamỉetamine (p. 2319.1). It has been used as an 
anorectic in the ưeatment oí obeáty. Regulatory authorities

in the EU have called for the withdrawal of all anorectícs 
bom the market (see Effects on the Cardiovascular System 
in Fenfluramine, p. 2322.3). It has been subjea to extensive 
abuse.

Abuse. For reỉerence to a serious syndrome involving 
rhabđomyolysis after imravenous abuse oỉ phenmetrazíne, 
see Dexamíetamine Sulíate, p. 2319.3.

Preparations
PharmacopoMal PreparaHons
USP 36: Phemnetrazine Hydrochloride Tablets.

Phentermine (BAN, USAN, HNNI0
Pèntermiini; Fentermin; Fentermina; Phenterminum; ®eH-
TepMMH.
àcHDimethylphenethylamine.
'C,oH,5N=Ú9.2
CAS —  122-09-8.
ATC— A08ẠA01.
A K  Vet — QA08AAƠ1.
UNII —  C045TQL4WP.

Phentermine Hydrochloride ỊBANM, riNNM) ®
Tèntermina, hidròclomro de; Hidrocíoruro defentemnã;: 
Phentermine, Chlorhydrate de; Phenterniini Hyđróchtbr- 
ĩdum; OeHTepMMHa [ViApóxnopuA.
C,oH15N,HCI=185.7 . '
c ú  -.1197-21-3. . ■ ■
ATC —  A08AA01. '
ẨTC Vet — QA08AA01.
UNII — 0K2I5Q5OTV.

Pharmacopoeias. In us.
USP 36: (Phentermine Hydrochloride). A vvhite, odourless, 
hygroscopic aystalline povvder. Soluble in water and in the 
lovver alcohols; slightly soluble in chloroỉorm; insoluble in 
ether. pH of a 2% solution in vrater is betvveen 5.0 and 6.0. 
Store in airtight containers.

Ưses and Administration
Phentermine is a Central stimulant and indirect-acting 
sympathomimetic with actions similar to those of 
dexamíetamine (p. 2319.2). It has been used as an anorectic 
in the short-term ưeatment of moderate to severe obesity 
(p. 2315.1), although stimulants are no longer recom- 
mended íor this indication; it may also be used in 
overweight paúents (BMI of 27 kg/m2 or more) if other risk 
laaors such as hypertension. diabetes mellitus, or 
dyslipidaemia are prcsent. Phentermine is given orally as 
the hydrochloride or the base; phentermine hydrochloride 
15 mg is equivalent to about 12 mg oỉ phentermine.

The usual dose of phentermine hydrochỉoríde ranges 
bom 15 to 37.5 mg daily given as a single dose beíore or after 
breakíast; altematívely, the higher dose oỉ 37.5 mg daily 
may be given in 2 divided doses. Phentermine base is given 
as a modi&ed-release, ion-exchange resin complex ỉn a 
usual dose of 15 or 30 mg once daily beíore breakíast or 10 
to 14 hours beỉore bedtime.

A once-daily modihed-relcase combination preparanon 
containing phentermine hydrochloríde and topiramate 
(p. 551.1) is also available. The recommended initial dose is 
the equivalent of phentermine 3.75 mg with topiramate 
23 mg daily in the moming; aíter 14 days, this may be 
increased to phentermine 7.5 mg/topiramate 46 mg daily. If 
the patient has not lost at least 3% of initiaỉ body-weight 
after 12 weeks at this dose, treatment should be stopped or 
the dose íurther increased to phentermine 11.25mg/ 
topiramate 69 mg daily fọr 14 days. lollovved by phenter- 
mine 15 mg/topiramate 92 mg daily.

Treatment should be stopped if the patient has not lost at 
least 5% of initíal body-weight aỉter 12 weeks at the highest 
dose, as continued treatment is unlikely to be of beneỄc 
withdrawal oí therapy should be made gradually by taking a 
dose every other day for at least 1 week beíore stopping 
altogether to avoid preápitating a seizure.

Reduced doses are recommended in patients with 
hepatic or renal impairment, see below.

Regulatory authorities in the EU have called íor the 
withdrawal of phentermine from the market (see ESects on 
the Cardiovascular System in Peníluramine, p. 2322.3).
References.

1. Cimeran f .  a  al. phentermine and topicamate extended rclease 
(Qsymũ"): fim global approvaL ữ n tp  2012; 72: 2033-42.

2. Smitb SM, (1 al. phenterroỉne/topiramatc ĩor the treaưnent of obráty. 
Ann Pharmacoíhrr 2013; 47: 340-9.

3. Cosentino G .tta l. Phentertnine and topiranute tor the management ot 
obesity; a revierr. ữrug Da Dtvtí Thtr 2013; 7: 267-78.

4. Shin JH. Gadde KM. dinỉcal uólity oí phemermìne/topứamate 
(Qsymia*) comblnation for the treatment o( obesity. Diabtta Metab Syndr 
Obã 2013; í :  131-9.

Administration in hepalíc or renal impairment. Phenter- 
mìne is excreted in the urine and increased exposure may 
occur in patients with renal impairment. Licensed product 
iníormation recommends that the dose of the oral modi- 
fied-release combinatíon preparation should not exceed 
phentermine 7.5 mg/topiramate 46 mg once daily in 
patients with moderate hepatic (Child-Pugh score 7 to 9) 
or moderate to severe renal (creatìnine dearance below 
50mL/min) impairment; its use is not recommended in 
those vidth severe hepatic impairment or end-stage renal 
ừnpairment requiring dialysis due to a lack oi data.

Adverse Eữects, Treatment, and Precautìons
As íor Dexamỉetamine SuUate, p. 2319.2. Urticaria may 
occur with use of phentermine.

Pulmonary hypertension has been reported in patients 
receiving phentermine and valvular heart deíects in patients 
receiving the drug with other anorectics su ch as fenflur- 
amine or dexỉeníluramine; these adverse eỡects, with the 
relevant precautions to be observed, are discussed trnder 
Fenfluramine Hydrochloride (see Eííects on the Cardiovas- 
cular System, p. 2322.3).

Treatment of overdose is ỉargeỉy supportive. The beneũt 
of gastric decontamination is uncertain; however, activated 
charcoal may be given orally to adults or children who 
present vvithin 1 hour of ingesúng lmg/kg or more of 
phentermine. Lavage may be considered in adults who 
present within 1 hour of a potentially life-threatening 
òverdose.

Interaớions
Phentermine is an indirect-acting sympathomimetic and 
may interaa with other drugs, similarly to đcxamíetamine 
(p. 2320.2).

Pharmacokinetics
Phentermine is readily absorbed from the gastrointestinal 
tract and is excreted in the urine, partly unchanged and 
partly as metabolites.

Preparotions
Proprietary Preparotions (detaỉls are given in Volume B)

Single ingradianl Preporations. AustraL: Ouromine; Metennine; 
Cz.: Adipex; Hong Kong: Duromine; Panbesy; Redusa; Israel: 
Raón; Malaysia: Adipex: Duromine; Mex.: Acxion; Qa Acxion; 
Ifa Reducdngt; Raamcap; Sinpett; Teriamex; NZ: Duromine; 
Phãipp.: Duromine; Supremin; SJựr.: Duromine; Singapore. 
Duromine; Panbesy; Uminet; Thai.: Duromine; Panbesy; USA: 
Adipex-P; Ionamint; Suprenza; Veneí: Mirubal.

Mubi-ingredient PraporoHons. USA: Qsymia.

Phormocopoeiol Praparations
USP 36: Phenteimine Hydrochloride Capsules; Phentermine 
Hydrochloride Tablets.

Pipradrol Hydrochloride IBANM, riNNMi 
Hidrodbruro de pipradról; Pipradol Hydrochioride; Pipradrol, 
Chlorhydrate dè; Pipradroi, hidroctoruro de; Pipradroli 
Hydrochloridum; nnnpaAponạ rnApoiợiopMA. ... • 
a-2-Piperidylbenzhydrol hydrochlorỉde; a,a-DÌphenyl-2- 
pipendinemethanol hydrochloridè ’ 
CieHjiNO,HO=303.8
CAS — 467-60-7 (pipradrol); 71-78-3 (pipradrol hydnxhloríde). 
ATC — N06BX15.
ATC Vet — QN06BX15.
UNII — F6E46Vfí9Y2

Proíile
Pipradrol hydrochloride has been given orally in tonic 
preparations as a CNS stimulant.

Preparatìons
Proprietary Preparatioeu (details are given in Volume B)

MuW-ingredi«nt Praporotions. Canad.: Alertonic S.Afr.: Aler- 
tonic+.

Prethcamide 0
G-5668; P re tcam ida ; npeTKaMHẠ.
CAS — 8015-51-8 --
ATC — R07AB06. .......
ÀTCVet —  OÃƠ7Á8Ó6. ■
u m — 41A1FCWỈ48. ■ ::

Description. Prethcamide is a mixture of equal parts by 
vveight oỉ cropropamide and crotetamide.

The Symbol 0  denotes a substance whose use may be restricted in certain sports (see p. vui)The Symbol t  denotes a preparation no longer actively marketed
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C r o p r o p a m id e  (BAN, p iN N i 0  
Cropropamida; Cropropamidum; Kropropamid; Kropropa- 
midi; KponponaMMA-
N/V-Dimethyl-2-{W-propylCTotonamido)butyramide. 
C.3H24N2Oj=240.3 
CÁS — 633-47-6. 
um — VV8TYE9V98X.

C r o te ta m id e  (BAN, riN Ni <s>
Crotetamida; Crotétamide; Crotetamidum; Crotethamide; 
KpơreraMMA.
2-(N-Eứiyicrotonamido}-A/,Ãí-dimethylbutyramide. 
c I ỉH22Nỉ0 2=226J 
CAS— 6168-76-9.
UNII— 642I97LB58.

Pro/j’/e
Prethcamide, a mixture of equal parts by weight of 
cropropamide and crotetamide, has actions súnilar to those 
of doxapram (p. 2321.2) and has been used orally as a 
respiratory stimulanL

Preparatíons
Proprietary Preporotions (details are given in Volume B) 

Sũigle-ingredieiư Preparations. ltaL: Micorent-

Propylhexednne (BAN, HNNI <8> 
Hexahydrodesoxyephedrine; Propilhexedrina; Propylhexed,- 
propylhexédrine; Propylhexedrinum; riponunreKceApnH. 
2 -Cyclo hexyl-1-m e th ylethy l-(m eth yl)am in e; (±)-N-a- 
Dimethylcydo-hexaneethylamine.
C,0H2iN=1553
CAS —  101-40-6; 3595-11-7  ((±)-propylhexedrine). 
u m  —  LQU92IU8LL

Pharmacopoeias. In us.
USP 36: (Propylhexedrine). A dear colourless liquid having 
a characteristic amine-like odour. It slovvly volatilises at 
room temperature and absorbs carbon dioxide bom the air. 
Very slightly soluble in waten soluble 1 in 0.4 of alcohol, 1 
in 0.2 of chloroíorm, and 1 in 0.1 of ether. Its Solutions are 
alkaline to linnus. Store in airtight containers.

Propylhexedrine Hydrochloride
IBANM, riNNMI ®
Hidrodoruro de píopilhexedrína; Propilhexedrina, hídrodor- 
uro de; Propylhexédrine, Chlorhydrate dè; Propylhexedrini 
Hydrochloridúm; nponu/ireKceApMHa ruApox/iopMA.
C;ũH2,N.HCI=191,7 - ....................  • -
CAS — 1007-33-6; 6192-95-6 ((±)-propylhexedrine hydro- 
chloride).
UNII —  064LUN7NZ5.

Uses and Administration
Propylhexedrine is a Central stimulant and indữect-acting 
sympathomimetic with actions similar to those of 
dexamíetamine (p. 2319.2). It has been used as an inhalant 
for nasal decongestion.

Propylhexedrine hydrochlotide has been given orally as 
an anorectic in the treatment of obesity but stimuỉants are 
no longer recommended for this indication. The (-)-isomer, 
levopropylhexedrine hydrochloride. has been used simi- 
Larly.

Adverse Effects, Treatment and Precautions
As for Dexamíetamine Sulíate, p. 2319.2.

Nasal inhalation may cause transient buming, stingừig, 
mucosal dryness, and sneezing. Prolonged use can cause 
rebound congestion, redness, swelling. and rhinitis. 
Systemlc effects such as headache, hypertension, nervous- 
ness, and increased heart ra te may occur.

Propylhexedrine is subject to oral and intravenous abuse; 
ỉataỉities due to myocardial iníarction, heart íailure, or 
pulmonary hypertension have been reported. Psychosis 
may occur.

Abuse. Reíerences.
1 . w hỉte L. DỈMiío VJM. Incravenous propyỉhexedrine and sudden death. 

/í& iý ỉ JM id  1977; 2 9 7 :  1071.
2. Andẽrson RJ. ữ  ai. Intravenous propylhexedrỉne (Benzedrex) abuse and 

sudden death. Am J  Mtd 1979; 67: 15-20.
3. Cameron J, tí  ai. Possỉble associatỉon of puỉmonary hypertension with an 

anorectic drug. M idiA vst 1984; 140: 595-7.

Preparations
Proprietary Praporatỉons (detaiỉs are given in Voỉume B) 
SỊnợltinQntSanỉ PrBporotiQHS. USA: Benzedrex.
Phormocopoemt Praporahons
USP 36: Propylhexedrine Inhalant.

Sibutramine Hydrochloride
(BANM, USAN, HNNMI ®
BTS-54524; Hidrodoruro de sibutramina; Sibutramin 
Hidrokỉorũr; Sibutramina, hidrodoruro de; Sibutramirĩe, 
ữilorhydrate de; Sibutraminí Hydrochloridum; CuóyrpaMM- 
Ha rViApoxnopMA.
(+)-1 -{p-Chlorophenyl)-a-isobutyl-N//-dimethylcydobutane- 
methylamine hydrochloride monohydrate. 
C17H26CIN,HCI.H20=3343
CAS — 106650-56-0 (sibutramine); 84485-00-7 (anhydrous 
sibutramine hydrochlorìde); 125494-59-9 (sibutramine hydro- 
chlorìde monohydrate).
ATC — A08AA10.
ATC Vet — QA08AA10.
UNII —  OGMOYHD1WF.

Pharmacopoeias. In us.
USP 36: (Sibutramine Hydrochloride). vvhiie to aream, 
crystalline powder. Slightly soluble in vvater at pH 5.2. Store 
in airtight containers.

Proỉile
Sibutramine, vvhich is structurally related to amíetamine 
(p. 2316.1), is a serotonin and noradrenaline reuptake 
inhlbitor; it also inhibits dopamine reuptake but to a lesser 
extern. Sibutramine has been used in the management of 
obesity. However, cardỉovascular and cerebrovascular 
adverse ehects, sometimes serious, induding vasodilatation, 
cardiac arrhythmias, hypertension, myocardial iníarction, 
and Sữoke, have been noted and this has led to the 
suspension of sibutramine in many countries (see belovv for 
hirther details).
Reíerences.

1. Nisoli E. Carruba MO. A bcncOt-nsk asỉessment oí ụbuiramine in ihc 
management oí obesity. Drug Sa/ety 2003; 26: 1027-48.

2. Vetior R. tí ai. Eữea oí sỉbuưamine on weight managemcnt and 
meiabolỉc controỉ in type 2 dỉabetes: a meia-anaỉysis oí dỉnicU studies. 
Diabtítt Can 2005; 28: 942-9.

Adverse effects and precairtions. EFFECTS ON THE CARữO- 
VASCUIAK SYSTEM. In January 2010, the EMEA's Committee 
for Medidnal Products for Human Use (CHMP) reported 
on its saíety revievv of sibutramine.1 Data bom a large 
study, the Sibutramine Cardiovascular OUTcomes 
(SCOUT) study showed an increased risk of non-fatal, but 
serious, cardiovascular events such as myocardial ínlarc- 
tion and stroke in patients taking sibutramine. It was also 
noted that the average weight loss achieved vvith sibutra- 
mine in all studies was modest. Consequently, the CHMP 
considered that the cardiovascuỉar risks of sibuữamine 
ounveighed its benehts and recommended that sibutra- 
mine be suspended across the EƯ.

The SCOUT study was a randomised, double-blind, 
placebo-controlled study in about 10 000 obese and 
overvveight patients, with cardiovascular dỉsease and/or 
type 2 diabetes treated over a 6-year period.u  Patients 
neated with sibunamine had a 16% increased risk oí 
non-fatal cardiovascular events compared with those taking 
placebo. Although most oí the patients enrolled vvithín the 
SCOUT study had contta-indications for sibutramine under 
normal conditions of use, the CHMP considered the 
cardiovascular rísk to be relevant to normal dinlcal use 
because it is not alvvays possible to identiỉy underlying 
cardiovascuỉar disease in patients who are obese or 
overvveight. Thereíore, it considered that further restrictions 
on the use of sỉbuữamine would be unlikely to reduce the 
risk to an acceptable level.

Based on the s c o ư ĩ  data, the FDA did not initially 
withdraw sibutramine hom the ưs market in January 2010, 
but stated that it was now contra-indicated in patients with 
a history oi cardiovascuĩar disease. Hovrever, aíter hirther 
analysis1 of the data. ãbuưamine was subsequently 
vvithdravvn bom the us market in Oaober 2010.

1. EMEA. The ỉuropean Medỉdnes Agenq^ recommendỉ nispension of 
marketíng authorỉsatíons ĩor sibutnunine: weight-loss medỉcine 
assodaced wỉth increased rỉsk oC cardỉovascuỉar events to be removed 
ỉrom aỉỉ nuxketỉ in the European Union (issued 21st January, 2010). 
Avaỉỉable ac http://www.ema.europa.eu/docs/en_GB/document_ 
Ubrary/Press_release/20 ỉ 0/01 /w c 500069995.pdí (accessed 21/07/10)

2. MHRA. Sibutramine: suspensỉoa oỉ marketing authomaúon as rỉsks 
outweigh beneOts (ỉssued 21st January, 2010). Avaỉlable ac htrp:// 
www.mhra.gov.uk/Saíetyiníonnadon/$aỉetỵwarningsaỉertsandrecaUs/ 
Saỉetywamingsandmessagesformedỉdnes/CON068475 (accessed 
27/01/10)

3. PDA. Drug saíecy comraunicatíon: PDA recommends againn the 
continued u$e oí Merỉdỉa (sỉbutramine) (Issued 8th October, 2010). 
Avaỉỉabỉe ac http://www.fda.gov/Dnjgs/Dmg5afety/ucm228746. 
htm#Safe(Y_Azwouncẽment (accessed 11/10/10)

PORPHYRỈA The Drug Database ỉor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassiũes slbutramỉne as 
probably not porphyrinogenic; ỉt may be used as a drug oỉ 
ũrst choice and no precautions are needed.1 

1. The Drug Database for Acute Porphyria. Avaỉỉabỉe aL‘ ht£p://www. 
drugs*porphyria.org (aocessed 25/10/11)

PREGNANCY. Between May 2001 and September 2004,1 the 
prospective outcomes oỉ 52 pregnant women who were 
exposed to sỉbutramine in the ữrst trimester oỉ pregnancy 
were recorded. Hypertensive complications were seen ỉn 7 
cases but there were no cases of congenỉtaỉ anomaỉỉes. The 
authors suggest that, based on a smaỉl number oỉ expo- 
sures, sibutramine may not be teratogenic in pregnancy.

I. De Santỉs M. tí  aỉ. Earỉy fint-trlmester sỉbutramine exposure: pregnancy 
outcome and neonataỉ follow-up. Druậ Saftíy 2006; 29:255-9.

Preparations
Proprietary Preparations (details are given in Volume B)

Single-mgredient Preparations. Arg.: Aderan; Dovvntrat; Ipomex; 
Restrical; Sacieiylt: Sertinalt: Sibu-Estirolf; Sibu-Tratobes-h 
AustraL: Reducũlt; Austria: Reductilt; Belg.: Reductilt; Braz.: 
Biomag; Nolipo; Plenty; Reductilt; Sadette; Sibuctll; Sibus; 
Sibutran; Sigran (Cl); SlenQg; Vary; Canad..: Meridiat; Oríte: 
Adisan Atenix: Ipogras; Medixil; Mesura; Milical; Mintagras; 
Noducilt; Reducnlt; Reduten; Saton; Cz.: Lindaxat; Meriđiat; 
Dettm.: Reductilt; FŨI.: Reductilt; Fr.: Sibutralt; Ger.: Reduc- 
tilt; Gr.: Reductil+; Hong Kong-. Reductilt: Hung.: Undaxat; 
Reductilt; India: Petrasil; Leptos; Obestat; ĩndon.: Maxislim; 
Reductilt; ĩrl: Reductilt; Israel: Reductilt; ItaL: Ectivat; 
Reductilt; Malaysia: Reductilt: Mex.: Adelseríl: Adelvag; Ecú- 
va; Gea; Ua-Certez: Kiỉenip; Obectiv; Raductil; Randismt; Segu- 
siv; Serotramin: Siniton; Tramentel; Vivelisi; Neth.: Reductilt; 
Norw.: Reductilt; NZ: Reductilt; philipp.: Lesíat; Nobese; 
Reducũlt; Sibutrứnt: slenũg; Zytrimt; Pot.: Lindaxat; Meri- 
dia+; Zelixat: Port.: Egoscart; Reductilt; Zelium+; Rui.: Gold- 
line (ronanaiíH); Lindaxa (iĨHHạarca); Meridia (MepHSHa); 
Reduksúi (PeayKCHH); slimia ịOmnau); S.Afr.: Ciplatrim: Ectiva; 
Reductilt; Singapore: Ectivat; Reductilt; sleníigt; Spaỉn: 
Reductilt; SwetL: Reductilt; Switz.: Reductìlt; Thai.: Reductilt; 
Turk.: Buma; Nadyak; Reductilt; Zeliunr UK: Reductilt; ukr.: 
Lindaxa (JlHnaaKca)t; Meridia (MepKAHa)f; USA: Meiidiat; 
Yenei.: Milical; Reductilt; Repentil: Vintix.

Muili-ingredient Preporolioni. Mex.: l£a-Certez Duo; Redumed.

Tenamfetomine (riNNi ®
MDA; 3,4-Meứiylenedioxyamphetamine; Methylenediox- 
yamphetamine; SKP-5; Ténamíétamine; Tenamíetaminum; 
Tenanfetamina; TeHaMỘeĩaMHH. 
a-Methyl-3,4-methylenedioxyphenẹthylamine 
C,oH13N02=1
CAS — 4764-17-4:51497-09-7.
UNII — XJZ28FJ27W.

Street names. The íollovving terms have been used as 'Street 
names' (see p. vii) or slang names for various lorms of 
tenamíetamine:

EA1299; Eve; Love Drug; Love Pill; MDMA; Mellow 
Drug oí America.

ProẾVe
Tenamíetamine is a phenylethylamine compound, structu- 
rally related to amíetamine and mescaline, with halludno- 
genic eữects. It has been subject to abuse and dependence. 
Several slmỉlar compounds are known because of their 
abuse and indude:
• brolamỉetamine (4-bromo-2,5-dimethoxyaxníetamine; 

bromo-DMA; bromo-DOM; 2,5-dimethoxỹ-4-bromoam- 
letamine; DOB)

• 4-bromo-2,5-dimethoxyphenylethylamine (2's; After- 
bumer; BDMPEA; Bees; Bromo; Bromo Mescaline; 2- 
CB; MFT; Nexus; Spectrum; Toonies; Venus)

• 2,5-dimethoxy-4-metamỉetamine (DOM; 4-methyl-2,5- 
dimethoxyamỉetamine; Serenity, Tranquillity and Peace; 
STP)

• 3,4-methylenedioxyethylamfetamine (Adam and eve; 
Aí-ethyitenamfetamine; Eve; MDE; MDEA; 3,4-methy- 
lenedioxyethamíetamine)

• N-hydroxy methylenedioxyamfetamine (/7-hydroxyte- 
namỉetamine tv-hydroxy MDA; 3,4-methyIenedioxy-lV- 
hydroxyamỉetamine)

• methoxyamletamine (Death; 4-methoxyamíetamine; p- 
methoxyamỉetamine; PMA)

• m ethylenedioxymethamletamine (Ecstasy) (see 
p. 2325.2)

• 2,4,5-tnmethoxyamíetamine (2,4,5-TMA; TMA; TMA- 
2)

In large doses the ađverse eãects oỉ tenamíetamine and 
related compounds are sinúlar to those of dexamỉetamỉne 
and may be treated similarly (see p. 2319.2). Fatalities have 
been assodated vvith the abuse of some oỉ these compounds.

All cross-reíerences reíer to entries in Volume A

http://www.ema.europa.eu/docs/en_GB/document_
http://www.mhra.gov.uk/Sa%c3%adetyin%c3%adonnadon/$a%e1%bb%89et%e1%bb%b5warningsa%e1%bb%89ertsandrecaUs/
http://www.fda.gov/Dnjgs/Dmg5afety/ucm228746
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Revievvs of the properties of some designer drugs, 
induding phenylethylamine compounds.

1. Buchanan JF, Brown CR. Desỉgner drugs': a problem ỉn dinical 
toxỉcology. Med Teodml 1988; 3:1-17.

2. Cbesher G. Desỉgner drugs—the *wỉuts* and the *whys'. Med J Aust 
1990; 133: 157-61.

3. Chiistophersen AS. Amphetamine desígnei drugs—an overvỉew and 
qridemỉologỵ. Taxừoi Lett 2000; 112-113:127-31.

4. Kraemer ĩ .  đ  ai. Ttadcoldnetỉcs oỉ amphetaxnỉnes: metabottsm and 
toxlcokỉnetỉc data oi desỉgner đrugs, amphetamỉne. methamphetaxnine, 
and thgỊr N-alkyỉ derivatỉves. Ther Drug Momt 2002; 24: 277-69.

5. Reneman L Dcsỉgner dnigs hơw dangerous are they? J Natraỉ Ttanm  
2003; 66 (suppỉ): 61-83.

Tesofensine ỊriNNi
*NS-233Q;Tesofensina;Tésofehsine;Tesofensinum;Te3o4>eH-.
CMH. ' , . '\v  - - -  '
(1 /?,2/?,3S.5S)-3-(3,4-Dichjorôphenyl)-2-(ett\oxymethyl)-8- 
methýl-8-azabicyclo[3iljoctane.' r,
C17HaCI2NO=32a3 
CAS — 195875-84-4.
UNII —  BimJKX9Vl.

Proỉile
Tesofensine is a dopamine, noradrenaline and serotonin 
reuptake inhibitor that is being investigated for its use in the 
management òỉ obesity.
Reíerences.

1. Astrup AT óf a l Eữect oi tesoíensíne on bođyweight ỉoss. body 
composỉtioiC and quaỉỉty of Bfe ỉn obese patíents a randomised, double- 
blỉnd. pỉacebo-oontroũed ưỉaL Lanceí 2008; 372: 1906-13.

The Symbol t  denotes a preparation no longer actively marketed The Symbol ®  denotes a substance whose use may be restricted in certain sports (see p. viil)
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Thyroid and Antithyroid Drugs
The main role oỉ the thyioid gland is to regulate tlssue 
metabolism through production of the thyroid hormones 
ĩ,5,3',5'-tetra-iodo-L-thyronine (levothyroxine, L-thyr- 
oxine, thyroxine; T4) and, in smaller amounts, 3,5,3'-tri- 
iodo-L-thyronine (liothyronine, L-tri-iodothyronine, tri- 
iodothyronine; T3). Most of the T3 in the body is derived 
from peripheral conversion of T4.

The production of thyroid hormones is dependent on an 
adequate supply of dietary iodine. Iodine is reduced to 
iodide in the gasưointestinal tract and is then readily 
absorbed and actively transported into the thyroid, where it 
undergoes oxidation, catalysed by thyroid peroxidase. 
Oxidised iodide is incorporated into the glycoprotein 
thyroglobulin to form inactive iodotyrosines. A coupling 
reaction, also catalysed by thyroid peroxidase, yields the 
honnonally active iodothyronines, T3 and T4. joined by a 
peptide bond to thyroglobulin for storage in the íollicular 
colloid. The release of proteolytic enzymes from Iysosomes 
degrades the thyroglobulin into its constituent amino acids 
to release T3 and T4 into the ãrculation; iodide resulting 
from this reaction is recycled.

ThvToid hormone homoeostasis is maintained by 
autoregulatory mechanisms vvithin the gland, and by the 
hypothalamic-pituitary-thyroid axis. ỉn response to ỉalling 
plasma concenưations of unbound T3 and T4, the 
hypothaiamus secretes thyrotropin releasing hormone 
(protirelin; TRH—see p. 2344.2), which in tum stimulates 
the synthesis and release of thyroid stìmulating hormone 
(thyrotropin,- TSH—see p. 2346.1) by the anterior pituitary 
gland. TSH acts on its receptor in the thyroid gland to 
increase production of T3 and T4, and also to release 
hormone stored in the gland. As thyroid hormone 
concenưadons in blood increase, the secretion of TSH, 
and possibly TRH, will be suppressed. The tenn euthyroid- 
ism is used when the thyroid gland is hinctioning normally 
and there are normal amounts of thyroid hormone in the 
blood.

Goitre and thyroid nodules
Goitre is the enlargement of the thyroid gland. The swelling 
may be íocal (caused by a solitary thyroid nodule. adenoma, 
or cyst) or generalised, in vvhich case it is usually diííuse at 
Rrst, later becoming multinodular. The management of 
loxic (hormone oversecreting) goiưes is discussed under 
Hyperthyroidism, belovv.

Non-toxic goitres may be assodated with íntrinsic deíects 
in hormone productìon, or extrinsic íactors such as dietary- 
iodine deíiđency in endemic goitte (see Iodine DeBdency 
Disorders, p. 2337.3). Decreased secretion of thyroid 
honnone results in an excessive output of thyroid- 
stimulating hormone (TSH) from the pituitary. This 
stimuiates thyroid-hormone production but also leads to 
hypertrophy and hyperplasia of the thyroid gland. If the 
response to TSH overcomes the deíidency in thyroid- 
hormone synthesis then the patient is goitrous and 
euthyroid but ư the compensatory response to TSH is 
inadequate then goitre with hypothyroidism (see p. 2333.3) 
occurs. Other factors can also contribute, such as 
autoanúbody-stimulated thyroid growth, and thyroid
autonomy, in which the gland íunctions independently of 
TSH control.

The general aims in the management of thyroid masses 
are:
• the detection and treatment of maỉignancy
• the reduction of goitre or prevention of lurther

enlargement, and the relieí of obsưuctive symptoms
• the maintenance of a euthyroid State
In established malignancy, surgery, followed by levothyr- 
oxine replacement therapy, is the usual course (for hirther 
discussion of the ưeatment of thyroid cancer, see p. 716.1).

There is controversy as .to tvhether a benign solitary 
nodule should be ưeated and, ư so, how.‘ Surgery is 
sometimes indicated for symptomatic patients or for 
cosmetic reasons. 1'3 Laser ablation therapy is an altemative 
in those patients in whom surgery is not an option.2 
Altematively suppressive therapy vvith doses of levothyr- 
oxine suỉGdent to suppress TSH production and reduce the 
size of the nodule has been vvidely practised. 1'3 However, 
treatment seems bene&dal mostly in a subgroup of patients 
vvith small, solid nodules,4 and guidelines2-5 State that 
routine levothyroxine is not recommended; it may be 
considered for small nodules in young patients írom areas of 
iodine deSdency, and in nodular goitres with no evidence 
of autonomous thyroid hormone production.2 Sderother- 
apy by percutaneous alcohol injection can produce 
substantial reductions, but the procedure is painhil and 
requires considerable skili;1-2 repeat injections are necessary

All cross-reíerences reíer to entries in Volume A

to achieve complete cure.3 Guidelines2 consider it an optìon 
for cysts and complex nodules vvith a lot of fluid, but not for 
solid solitary nodules, whether hyperíunctioning or not. 
Radio-iodine (I3II) is an option for treatment of a 
hmctioning nodule.1"3

There is no ideal ơeatment for benign m ultinodular 
goitre .4 Surgery is recommended for large goiưes.3-4 Non- 
surgical options include levothyroxine therapy and radio- 
iodine (1J1I) therapy. Levothyroxine suppression therapy is 
eữective in patients with diííuse non-toxic goiưe, and may 
be oỉ benefit in some patients with multinodular disease. 
However, many patients with large multinodular goitres 
have autonomous thyroid honnone productìon, and in 
such patients levothyroxine is of no beneíit and may cause 
overt hypenhyroidism.3 Radio-iodine (l3lI) treatment 
appears to be more effective and better tolerated than 
levothyroxine,7 and is the routine choice for non-toxic 
multinodulargoitre in a few European countries.3 However, 
in other countries with high dietary iodỉne intake, the 
uptake of iodine by the thyroid is low. and hịgher doses are 
necessary.3 Thyroơopin alfa can increase the absorbed 
radio-iodine (l3lI) dose, and this strategy is under 
investigation.6

1. Hegedũs L. The thyroid nodule. N StĩỊỊỈ J Mtd 2004; 351: 1764-71.
2. Gharib H. tí ai. AACE/AME/ETA Tãsk Porce on Thyroid Nodules. 

American Associatíon oí Clinicai Endocrinologisis. Associazione Medid 
Endocrioologi, and European Thyroíd Assodation Medỉcal guidelínes 
for dỉnical practice for ihe dỉognosis and managemem of ỉhyroid 
nodules: executive summary oỉ recommendations. Endocr Praơ 2010; 
16: 468-75. Fulỉ version: htrp://www .ajce.com/sites/default/f]]es/ 
ThyroidGuideHnes.pdf (accesseđ ì 8/05/11)

3. Hegedũs L. tí ai. Management oỉ ãmple nodular goiten current status 
and ỉucure perspeciives. Endocr Rev 2003; 24: 102-32.

4. Castro MR. tí ai. Eíícctiveness of thyroid hormone suppressive iherapy 
ỉn benign solitary thyroid nodules: a meta-anaiysis. J ơin Endoơinoi 
Mtíab 2002; 87: 4154-9.

5. Cooper DS. tí ai. The American Thyroỉd Aỉsociation (ATA) Guìdelines 
Taskíorce on Thyroid Nodules and Differentiaied Thyroid Cancer. 
Revised American Thyroid Associatìon Management Guideiines for 
Patìents with Thyroid Nodules and OiíTeremiated Thyroid Cancer. 
November 2009. Available au ỉmp://thyroidguidelỉnes.net/sites/ 
thyroidgutdelines.net/files/fỉle/ATA.D TC.G uidelines.2009.pdí 
(accessed 18/05/11)

6. Past s, tí ai. Time to reconsider nonsurgical therapy oỉ benign non-toxic 
multínodular goitre: ỉocus on recombinant human TSH augmented 
radỉoiodỉne therapy. Eur J Endocrinot 2009; 160: 517-28.

7. YVesche MFT, tí ai. A randomixed trial comparing ỉevothyroxinc with 
radioactive iodỉne in the treatment of sporadỉc nontoxic goiter. J ơin  
Endoơìnol Mtíab 2001; 86: 998-1005.

Hyperthyroidism
Hyperthyroidism is overactivity of the thyroid gland, with 
consequent excess secretion of hormones. The terms 
thyrotoxicosis and hyperthyroidism are used interchange- 
ably, although some apply 'thyrotoxicosis' to the effects of 
excessive thyroid hormone. The most common causes of 
hyperthyroidism are Graves' disease (diíhise toxic goitre) 
and hyperactivity arising from single or multiple thyroid 
nodules (toxic nodulargoiơe or Plummer's disease). Graves' 
disease (orBasedow's disease) is an auto-ỉmmune condition 
in which thyroid-stúnulating antibodies bind to thyroid- 
stimulating honnone (TSH) receptors, mimicking the eữect 
of prolonged TSH stúnulation. Graves' disease, írequently 
occurs with other diseases such as Addlson's disease. type l 
diabetes mellitus, and pemicious anaemia, and there may 
be a genetic predisposition. Iodine and its salts, or iodine- 
containing drugs such as amiodarone, can also be a cause of 
both hyperthyroidism and hypothyroidism (see Eữects on 
Thyroid Function, under Amiodarone, p. 1302.3). Thyr- 
oiditis (an inAammation of the thyroid gland) may cause 
ữansient hyperthyroidism, tollovved by progressíon to 
hypothyroidism.

A dỉagnosis of prímary hyperthyroidism may be 
conhrmed by Gnding a low TSH value and a high 
concentration of free T4 or T3 in the circulation. 
Determination o( TSH, which is low in hyperthyroidism 
due to negative ỉeeđback, allovvs diHerential diagnosis of 
hyperthyroidism from a TSH-secretìng pituitary tumour.

Subclinical hyperthyroidlsm  is characterísed by 
normal thyroid hormone concenưatìons, decreased TSH 
concemrations, but no dinical symptoms. It has been 
reported to occur less ừequently than subclinical hypo- 
thyroidism. Consensus on management has been laddng. 1'3 
Treatment dedsions are based on age, TSH concenưations, 
rísk of progression to overt disease, symptoms, and cardiac 
and skeletal manưestations.4 Generally, evidence supports 
ưeatment in patients with a TSH less than o.lmilli- 
units/Iitre, in those with mulúnodular goitre, those with 
osteoporosis or at risk of atrial ũbrillation. 1'3'4 Treatment 
optìons include antithyroid drugs and radio-active iodine 
(see below for discussions of both therapies);3-4 partial

thyroidectomy is reserved lor those patients vvith multí- 
nodular goitie causing compression.4

There are three main íorms of tre a tm e n t for 
hyperthyroidism: drug therapy, use of radio-iodine, or 
sũiBety.

Drug tkerapy. The ma in antithyroid drugs are
carbimazole (in the UK), thiamazole (in the USA), and 
propylthiouradl.3-6-* These are all thiourea drugs that 
inhibit thyroid hormone production; propylthiouraãl also 
blocks peripheral conversion of thyroxine to tri-iodo- 
thyronine.6-4 Carbimazole or thiamazole are preíerred in 
most situationỉ, particularly because of concems about the 
hepatotoxidty of propylthiouradl (see Hyperthyroidism, 
under Propylthiouradl, p. 2344.1).

Many patients begin ưeatment with an andthyToid drug 
in the hope oỉ achieving remission (defmed as euthyroidism 
for 1 year after stoppỉng dmg therapy);7'10 they receive 
higher doses initially until they become euthyroid, 
generally within 1 to 2 months. Once a response to the 
antithyroid drug has been obtained. patients with more 
severe or recurrent disease may reqiũre ablatíve treatment 
vvith either radio-iodine or surgery (see below), while those 
with mild to moderate disease may be best managed vvith 
Iower maintenance doses oí antithyroid drugs ựtitratìon 
regimen'). Treatment is typically given for 12 to 18 
months.34-7-9-11'13 Relapse at some stage after stopping 
therapy occurs in about 50 to 60% of cases,7'10-11 usuaỉly 
vvithin 3 to 6 months aíter stopping the drugs.7 but may also 
occur years later.8 Use of levothyroxine during and after 
antithyroid therapy was reponed to reduce relapse rates, 
but subsequent studies íailed to corroborate this,7 and 
concomitant1-11 or continued13 thyroxine replacement 
therapy is considered to provide no benefit in tenns of 
recurrence.

The 'block-replace regimm' has also been used, in vvhich 
thyroxine replacement therapy is added, while maintaỉning 
the high initial dose of antithyroid drug.9 This has been 
suggested to help prevent hypothyroidism induced by the 
antithyroid drug,* and some consider it useíul for patients 
with unstable hyperthyroidism.11 Therapy is usuaũy given 
for 6 to 12 months,’ although 6 months was íound to be as 
eííective as 12 months in one study. 13 However, the titration 
regúnen was íound to be no less eííective than the block- 
replace regimen. with !ewer advetse eflects and fewer 
patient withdrawals, 13 and us guidelines recommend 
against using the block-replace regimen.3

Beta blockers are used to relieve symptoms oi 
hyperthyroidism such as tachycardia, ơemor, anxiety, and 
sweating.‘-*-10 They are used as short-term adjuncts to 
therapy.3-6-8-10 Their use in heart ỉailure assodated with 
thyrotoxicosis is conưoversial due to the risk of cardiac 
deterioration.14 In general, all beta blockers are considered 
equally eílective, although those with a longer duration of 
action such as atenolol, metoprolol, or nadolol are 
preíeưed.* Those who cannot tolerate beta blockers may 
be tteated with caldum-channel blockers.3

Potassium and sodium perchlorate have also been used; 
they increase responsiveness to conventìonal antithyroid 
drugs and may be useỉul in patients with iodine-induced 
hyperthyroidism, possibly úiduding that assodated with
amiodarone therapy. as well as for prophylaxis against 
hyperthyroidism hom the use of iodínated contiast 
agẽnts.15

In those patients in whom drug therapy lails to achieve 
long-term remission, ablative therapy may be considered in 
the fonn of radio-iodine therapy or surgery.

Radio-iodine therapy with 131I as õrai sodium iodide 
(13lI) treats hyperthyroidism by destroying the íunctioning 
cells of the thyroid gland to produce a State of mild 
hypothyroidism.3 It is oỉten used as initial therapy in the 
USA.3-* It is also used in patients who have not responded to 
antithyroid drug therapy or who have relapsed aíter it.3-7’8'11

Pretreatment of patients with an antithyroid drug for 4 to 
8  weeks before radio-iodine therapy has been advocated, to 
deplete the thyroid gland of stored hormone and reduce the 
risk of predpitating thyroid storm due to m I-induced 
thyroiditiỉ. However, this is not considered necessary for all 
patients, although it is generally agreed that the elderly or 
those with severe disease or increased risk of cardiac 
symptoms should receive some form of preưeatment, 3-8,16 
Meta-analysis has shovvn that use oỉ antithyroid diugs in 
the week beíore or alter radio-iodine therapy decreases its 
effecđveness, increasing the risk of treatment ỉailure. 17 The 
eíHcacy of radio-iodine treatment is not diminlshed aíter 
treatment with caibũnazole or thiamazole as long as the 
drug is stopped 3 to 5 days beíore radio-iodine is gi ven;6 US 
guidelines3 recommend that if thiamazole preơeatment 1S 
ũsed, the drug should be stopped 3 to 5 daỹs beíore radio-
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iodine is given and restarted 3 to 7 days later beíore being 
tapered oB over 4 to 6 weeks as thyroid hinction normalises. 
AĨthough it has been conãdered that a poor response to 
radio-iodine was more likely with propylthiouradl than 
thiamaMle,4** this was not supported by meta-analysis.17 
Pretreatment with a beta blocker ỉor symptomatic relieỉ may 
be given to padents receiving radio-iodine,1* and us 
guidelines3 recommend this in patients with severe disease 
or at increased lisk bom vvorsening symptoms.

The dose oỉ radio-iodine needed to achieve control is 
diỉhcult to predict and there has been disagreement on the 
most appropriate dosage schedule.1* A radioactive iodine 
uptake test can be used to help estimate the thyroiđ's ability 
to trap iodine, but giving a flxed dose (typically 10 to 
15 millicuries) may be just as eữective.3 Radio-iodine 
therapy may take several months to achieve a dinical 
response, and cover with an antíthyroid drug may be 
required during this period.11 Radio-iodine is not generally 
considered to increase the risk of malignancy,5'*-11 
teratogenidty,11,14 or iníertilỉty,3,4 but it is contra-indicated 
in pregnancy and while breast íeeding.3,4 Adequate radio- 
iodine therapy generaũy results in hypothyroidism and aU 
patìents require long-term follow-up and possible levothyr- 
oxine replacement therapy.3 Cohort studies have íound 
increased mortalỉty in those patients with hyperthyroidism 
treated vvith radio-iodine.19,20 However, this risk was no 
longer evident once patíents with overt hypothyroidism 
(induced by ladio-iodine therapy) were given thyroxine 
replacement therapy. The authors conádered these ũndings 
to strongly support-a de&iitive ơeatment of hyperthyroid- 
Ism wìth doses oỉ radio-iodine suffiđent to cause overt 
hypothyroidism, and the prompt ữeatment of subclinical 
hypothyroidism aíter radio-iodine therapy.20

Surgery. Thyroidectomy is usually used only in speriỄc 
situations. These indude patient prelerence, pregnancy, 
patỉents vvho are intolerant oí or unresponsive to 
antithyroid đrugs, the presence of a very large goitre, or 
suspidous nodules.3,4,10 Total thyroidectomy is the 
procedure of choice, to prevent recurrent hyperthyroid- 
ism.3,4,11 Compllcatíons may indude hypoparathyroidism 
and laiyngeaỉ nerve injury.3,4,4 Euthyroidism is established 
beíore suxgery with antithyrold drugs if possible,3,4,11 and 
iodỉde is given for 7 to 10 days beíore surgery to reduce the 
vasculature of the gland.3,4,10 Altemadvely, a combinatíon 
of iodine and a beta blocker,3 and possibly glucocortícoids,* 
has been suggested ư surgery ỉs urgent. Iopanoic add has 
been used short-term for rapid preparatìon for surgery, but 
is ineHectìve as long-tenn therapy.4 However, some21 have 
stated that pre-operatíve iođine probably has no benehdal 
effecL Surgery results in permanent hypothyroidism in 
most patients,4 necessitating thyroxine replacement 
therapỹ.3,11

Arteriat embolisation. There are some patìents who 
cannot, or choose not to, receive any oỉ the three main 
forms of ưeatment for hyperthyroidism. Thyroid anerial 
embolisatíon has been used as an altematíve with an 
outcome similar to that of subtotal thyroidectomy.22

If untreated or inadequately controUed, hyperthyroidism 
can compiicate pregnancy and have adverse perinatal 
effects.23'25 While there is no evidence that treatment of 
subdinlcal hyperthyroidism improves pregnancy out- 
come,23 and treatment á  thereíore considered unneces- 
sary,24 overt hyperthyroidism is generally tteated through- 
out pregnancy with an antìthyroid drug at the minimum 
dose needed to maintain a borderline euthyroid State.3,7,4 
Propylthiouradl has usually been considered the ưeatment 
of choice, mainly because oỉ reports oi congenital deíects 
with altematìves.7-10-23'25 If propylthiouradl is unavailable 
or unsuitable for use carbimazole and thiamazole are 
recommended;7,23 the potentíal matemal and íetal risk of 
not treating active hyperthyroidism is considered to 
outweigh the risk of rare congenital abnoimalitíes.25 
Propylthiouradl is itself assodated with a risk of matemal 
and neonatal hepatotoxidty, and us guidelines recommend 
that its use shouỉd be limited to the Srst trimester, and that 
an altematíve antíthyroid drug, such as thiamazole, should 
be considered for treatment later in pregnancy.3 Occasion- 
ally, the antíthyroid drug can be withdrawn in the third 
trimester.7,4 Drug therapy during pregnancy may cause íetal 
or neonatal hypothyroidism, with or without goiơe. This 
risk appears umelated to the dose of the drug,25-26 and the 
conditíon may mask neonatal hyperthyroidism24 (see 
below). While a be ta blodter such as propranoỉol may be 
used short-term  as adjunctive therapy during 
pregnancy,24,25 the use oi radio-iodine is contra-indicated 
during pregnancy and breast íeeding.3,4,23'23 The block- 
replace regimen is also contra-indicated during pregnancy, 
because the dose oỉ antíthyroid drug that crosses the 
placenta may be excessive in proportíon to the amount of 
levothyroxine, which increases the risk of íetal goitte and 
hypothyroidism.24,25

For pregnant women who have severe reửactory 
hyperthyroidism, or who cãnnot take drug therapy for 
any reason, surgery may be needed. If it cannot be delayed

tìll after binh, it is best done during the second 
trimester.3,23,24

Fetal or neonatal hyperthyroidism  may occur rarely 
due to transíer oí thyroid-stímulating immunoglobulỉns 
across the placenta.24-24 These immunoglobulins may be 
present even in vvomen who have been receiving 
ỉevothyroxine for some years after thyroidectomy or 
radio-iodỉne treatment. Fetal disease can also be caused by 
insufBdent treatment for matemal hyperthyroidism.24 Fetal 
hyperthyroidism may be treated by giving antìthyroid drugs 
to the mother (which can Iead to matemal hypothyroid- 
ism);24 neonataỉ disease is treated with antíthyroid diugs, 
iodlde, and appropriate therapy for cardiovascular 
complicatìons.27

Treatment optíons for children with hyperthyroidism 
are the same as for adults, namely andthyroid drugs, 
surgeiy, or radio-iodine;3,29'31 the inidaỉ choice of therapy 
varies between countries.30 Because a minority of children 
will go into remission with andthyroid drug therapy, 
treatment with thiamazole for 1 to 2 years is noted as a 
potentìal Arst-line treatment for most children by us 
guidelines.3 However, short- and long-term eỉỉects of drug 
therapy can be a cause for concem,29,31 and some consider 
deũnitíve therapy in the form of surgery or radio-iodine to 
be unavoidable.29 There is some controversy as to the 
optimal dose oỉ radỉo-iodine; lỉmited data suggest that a 
gland-spedhc low dose is potentìaUy eííectìve for paediatric 
disease,30 while others conáder a low dose to be assodated 
with an increased risk of malignancy, and advocate higher 
doses.31 Radio-iodine is usually considered best avoided in 
childien under 5 years of age.3,31

Thyroid storm (also known as thyroid crisis or 
thyrotoxic crisis) is an extreme accentuatíon of the 
hyperthyroid State and should be tieated as a medical 
emergency. It usually occurs in patíents with Graves' 
disease, but can also occurin other types of hyperthyroid- 
ism. It is usualỉy abrupt in onset and is oỉten related to some 
predpitatìng factor such as inadequate preparatìon ỈOT 
thyroidectomy or radio-iodine therapy, or inỉecdon in 
previously unrecognised hyperthyroid subjects. Treatment 
consists of supportíve measures, ưeatment of the 
predpitatìng cause, and đrug therapy to haỉt the synthesis, 
release, and perìpheraỉ eữects of thyroid honnone.3,32 The 
order of theiapy is important; inhibitíon oỉ thyroid gland 
synthesis with an antíthyroid drug should be started beỉore 
iodine is given to inhibit release of stored thyroid hormone 
bom the gland, to avoid the stìmulatíon of synthesis that 
could occur if iodine were given flrst. Hovvever, there is 
some controversy as to the appropriate delay; 30 to 60 
minutes is advocated, depending on the clinical urgency.32 
Therapy to decrease peripheral eữects indudes beta blockers 
and cortìcosteroids. Lithium may be used when andthyroid 
drugs are contra-ừidicated; it can also be used with 
antìthyroid drugs.32

The dinical maniỉestatíons of Graves' ophthalmo- 
pathy may not alvvays occur with those of systemic 
hyperthyroidism, and may also occur in patìents who are 
euthyroid or even hypothyroid;33-35 immunoreacdvlty 
against the thyrotropin receptor may underlle the disease.35 
Severity is classi&ed as mild, moderate, OI severe based on 
the degree of proptosis, constancy of diplopia, and the effea 
of optic neuropathy on visual acuity.34 Treatment aims to 
protect Vision, relieve discomíon, coưect dyshmction. and 
improve cosmetìc deíormity.33 Faaon such as dgarette 
smoking that are assodated vvith an útcreased risk of 
progression should be eliminateđ or conttolled; thyroid 
dyshmction should be corrected.3,34,34 Most patients with 
mild ocular involvement in hyperthyroidism requờe no 
spetíhc therapy;34,34 dry eye should be managed appro- 
priately (see p. 2190.1). Corticosteroids are often used for 
moderate to severe disease;34,34 intravenous pulse therapy 
has been shown to have a small but statìstically signihcant 
advantage over oral therapy.37 However, the optímal 
glucocorticoid regimen remains uncertain.34 Orbital cortico- 
steroid injections have been used with varyỉng levels of 
success.34 Orbital radiotherapy remains a Standard 
treatment option, despite disputes as to its efficacy,34,37 
and the combinatìon oi this and oral glucocorticoids has 
been shovvn to be synergistic34,37 The appropriate use of 
radio-iodine therapy for managing hypeithyroidism in 
patients with Graves' ophthalmopathy remains uncertain34 
as it has been reponed to exacerbate ophthalmopathy in 
some patíents. us guidelines3 suggest that in patients with 
modeiate to severe disease thiamazole or surgery should be 
preferred; in milder disease radio-iodine is an option but 
concurrent corticosteroid treatment should be cõnsidered 
unless ophthalmopathy is inactive. Cortìcosteroids were 
dehnitely recommended when radio-iodine was given to 
those vvìth risk ỉactois such as smoking. Other drugs that 
have been investigated indude immunosuppressive agents 
and somatostatin analogues.34,34,37 Cidosporin plus pred- 
nisone has been reported to be of beneỄt33,34 and 
methoưexate may be an option for reíractory disease.34 
Somatostatin analogues such as long-acting ocưeotide and 
lanreotide have marginal dinical efficacy.37

Surgical oibital decompression may be requừed if 
patienă do not respond to such therapy or cannot tolerate 
its adverse effects, or if Vision is threatened by severe optic 
nerve compression.34,34

Beta blockers may be used as piimary ưeatment in 
patìents with thyrotoxicosis due to thyroidltls, in whom 
thiourea andthyroid drugs are inappropriate.3,4 NSAIDs, or 
in those with more severe symptoms or who fail to respond, 
corticosteroids, are also recommended in patients with 
symptomatic subacute thyroiditís.3
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Hypothyroidism
Hypothyroidism is the clinical syndrome resuiting bom 
defiãency of thyroid hormones. The term myxoedema is 
often reserved for severe or advanced hypothyroidism. 
Hypothyroidísm is usually primary, resulting from 
maUunction of the thyroid gland. In areas where iodine 
intake ís suỉfident the commonest cause of hypothyroidism 
is auto-ừnmune lymphocytic thyroiditis of which there are 
two major variants. In Hashimoto's thyroidltis there is 
also goitre whereas in idỉopathỉc or prim ary myx- 
oedema (atrophic thyroidltis) there is no thyroid 
enlaigement. High-dose radiotherapy to the head and neck, 
radio-iodine thyroid abiation, or thyroideaomy can also 
cause hypothyroidism. Hypothyroidism can also be.caused 
by a defiáency of iodine. Endemic aetìnism is a result of
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matemal and bence fetal, iodine deữdency and consequent 
lack oi thyroid hormone productíon (see Iodine DeSdency 
Disorders. p. 2337.3). Iodine and its salts, or iodine- 
containing drugs sucb as amiodarone, can also be a cause of 
both hypochyroidism or hyperthyroidism (see Effects on 
Thyroid Function, under Amiodarone, p. 1-302.3). Drugs 
that decrease thyroid honnone synthesis, such as lithium. 
can also be a cause of hypothyroldism. Central hypo- 
thyroidism occurs secondary to disorders of the hypotha- 
lamus or pituitary gland.

The diagnosỉs of hypothyroldism may be conhrmed by a 
raised thyroid stimulatứig hormone (TSH) vaỉue and a Iow 
ừee T4 or Tj concentration in the drculation. Protírelin and 
thyrotrophin have also been used for the diííerential 
diagnosis of hypothyroidism.

Subdỉnical hypothyroidism  is a condition in whìch 
there are normal concentrations of thyroid hormones, 
raised concentrations oí TSH. but no dinical symptoms. 
Patients vvith subclứúcal hypothyroidism are at a greater 
risk of developing dinical hypothyroidism if they have 
higher TSH concentrations. or if anribodies against thyroid 
peroxidase are present.1'3 Conưoversy has surrounded the 
issue of whether the consequences of undiagnosed, and 
theretore untreated, subdinical disease justifies widespread 
routine screening; screening has been proposed in those 
with several risk tactors, and for pregnant vvomen.4-5 
Management diííers depending on TSH concentrations. 
While levothyroxine therapy is generally recommended if 
TSH concentrations are greater than lOmilIiunits/Iitre,1'9 
treatment in those with concentratìons below this remains a 
subjea of mu ch debate. Arguments for treatment indude 
avoiding progression to overt disease, improvement in 
symptoms and quality of lUe. improvement in lipid proBles, 
and the possible reduction in cardiovascular risk tactors.4 ’ 10 
Axguments against indude the danger oỉ ovettreatment. 
leading to hyperthyroidism.’ and the fact that. while studies 
have shovvn an assodarion betvveen subdinical hypo- 
thyroidism and cardiovascular morbidity and mortality.1 
evidence is sữongest in those vvith TSH greater than 
10 milliunits/litre.7-'1 Purthermore, while some studies ha ve 
shown improvement in cardiovascular risk íactors with 
levothyroxine therapy,'2 and there is some evidence that it 
improved lipid prohles and left ventricular hưicóon.11 
others have failed to show condusive beneíit of thyroxine 
replacement in redudng adverse cardiovascular out- 
comes,3-13 espedally in those with TSH concenưations 
betvveen 5 to lOmìLLiunits/litre.7 It has been recommended 
that therapy be individualised in these patients, taklng inio 
account patíent preíerence, presence of symptoms, age, and 
assodated comorbidities.9 Levothyroxine ơeannent has also 
been recommended ư TSH levels are between 5 and 
lOmilliunits/litre and the patient has symptoms of 
hypothyroidism.3-5"7 or goiơe,1-7* or dyslipidaemia,2-7-* or if 
thyroid antibodies are present.1-17-4-14 Treatment is also 
generally recommended for pregnant women,u , ', I J l i  
iníants.14 and children with subdinical hypothyroidism.9

Hypothyroidism Is readily treated  by liíelong replace- 
ment therapy with levothyroxine.1"3-7-10-14-17 Inidal and 
periodic checkỉ should be made to ensure that thyroid 
replacement treatment is restoting dehdendes in thyroid 
hormone but not providing an excess. This is best done by 
monitoring hormone concentradons and the goal of 
replacement therapy is a normal TSH value.1-7'14-17'14 The 
dose of levothyroxine needed to normalise TSH may be 
supraphysiological, resulting in a slightly elevated T« 
value.1* Although the thyroid gland produces both Ti 
(liothyronine) and T« (thyroxine), Tj is mainly produced 
by petipheral monodeiodination of órcularing T4 and it is 
thereíore suíBdent to give levothyroxine alone. There is no 
rationale ỉor the use of combined preparations containing 
liothyronine and levothyroxine,2-3-7141714 or of dried 
thyroid hormone exưacts,3 vvhich may lead to elevated 
senim concentrations of Tj and thyrotoxic symptoms.7-10-14 
Nonetheless. some paúents preler a combination and some 
clinidans recommend combination therapy vvhen a patient 
remains lethargic or has memory impaữment despite a 
normalised TSH with levothyroxine therapy.14 Lio- 
thyronlne itselí may be used initially for its rapid onset of 
action in severe hypothyroid States such as myxoedema 
coma (see below).

Untreated or inadequately conưolled hypothyroidism 
during pregnancy increases the risk of early and late 
obstetric complicationỉ and can have potentially seiious 
adverse effects on the mother and the fetus, induding 
impaired cognitive development in the latter.U5-17-19'21 
Levothyroxine therapy of dinical hypothyroidism during 
pregnancy is Standard practice.115 During the Brst trimester 
there is an estimated 30 to 50% increase in the patient's 
levothyroxine requữeraent,21,22 and sotne have suggested 
that hypothyroid vvomen should increase their dose by 30% 
as soon as they discover they are pregnant.17-19*21 A 
prospectíve study of dosage incxeases. started at conũxma- 
tion of pregnancy in hypothyroid women, provided 
evidence that a roughly 30% increase in matemal 
levothyroxine (accomplished by the addition of 2 tablets

vveekly) signiíicantly reduced the risk of matemal 
hypothyroidism throughout the ũrst trimester.23 Thyroid 
hmctlon tests should be petíormed as soon as pregnancy is 
conẫrmed,17 and eyery 2 to 6 weeks thereahen1-17-20-22 the 
TSH concentradon is used to guide turther levothyroxine 
dose adjustment.I4-17-20 Some suggest that once the patient is 
stable, TSH can be checked every 8 weeks.21

Congenital or neonatal hypothyroidism is deãned as 
thyroid hormone deSdency at binh.1* Unrecogiúsed, it can 
lead to mental retardation, and nevvbom screening 
programmes are Standard in many countries.lt24a5 The 
timing of therapy and the severity of hypothyroidism are 
important íactors in determining the neurocognitive 
outcome.14 All iníants should be rendered euthyroid as 
promptly as possible, and rapid replacement therapy vrith 
adequate doses of levothyroxine is the treatment oỉ 
choice;14-24-25 dinical evaluation shouỉd be períormed every 
few months during the first 3 years of life.16-24 In those with 
more severe hypothyroidỉsm at diagnosis, some small 
degree of defidt and incoordinatíon may remain;14-24-24 
tailoring the initial levothyroxine dose to the severity of 
hypothyroidism and giving higher doses of levothyroxine 
has been advocated.14 Hovvever. a systematic revievv27 tailed 
to coníirm the beneSts of a high inidal dose over a low dose. 
due to paudty of data. and hirther studies are requứed.

Childhood (acquired) hypothyroidism occurs aíter 6 
months of age: iỉ the onset is aỉter 2 to 3 years of age. no 
permanent intelỉectual damage or neurological deíidt is 
considered likely. Treatment is with levothyroxine, and 
doses are individualised according to serum TSH and free T4 
concentrations. OveralL the prognosis is good if it is 
diagnosed early and the hypothyroidism is not of long- 
standing duration.24

Myxoedema coma (or hypothyroid co ma) is an 
extreme accentuadon o( the hypothyroid State and should 
be treated as a medical emergency. It typically presents in 
older vvomen in the vvinter months, and iỉ oíten related to 
some predpitating factor such as drug therapy. systemic 
illness, or other causes. It has a poor prognosis, and despite 
treatmenc. is assodated with substantial mortality.7-10-17-29’30 
Treatment consists oỉ supportive measures aimed at 
cardiovascular, respiratoty, and neurological symptoms. 
the management oí any predpitating /actor or coexisdng 
problems, and thyroid hormone replacement ther- 
apy 7.I7.29.M Xreatment should indude intravenous hydro- 
cortisone because oi the likelihood of adrenocortical 
insuffidency;17-29-30 the first dose of this shouỉd be given 
beíore thyroid hormone therapy,17 and then tapered and 
stopped on the basis of dinical response.29 Controversy 
exists as to vvhich preparaúon of thyroid hormone should be 
used, and the opdmal dose and regimen. Proponents 
variously advocate the use of levothyroxine alone, or 
liothyronine alone, or a combination of both.7-1417-29-30 
Advantages of liothyronine indude its rapid onset of action. 
the íaa that it crosses the blood-brain barrier more readily 
than levothyroxine, and lack of any need for peripheral 
conversion of T4 to T> which may be compromised in sick 
hypothyroid patients.17-29 Hovvever, results with lio- 
thyronine monotherapy have been mixed. with some 
Catalities. There may be an increased rísk of cardiac 
complicađons,30 and serum concentrations fluctuate.29 
Patient selection and the choice of dose regimen may be 
as important as which drug is used.30 Intravenous therapy 
should be used initíally until oral therapy is possible.17-29-30 
Altematively, the nasogastric route may be used.29
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C45 — 33086-27-0; 6336-50-1.
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Proíilẹ
Benzylthiouradl is a thiourea antíthyroid drug similar to 
carbimazole (below). It is given in the treatment oi 
hyperthyroidism (p. 2332.2) in an initial oral dose of 150 to 
200 mg daily, reducing gradually to a maintenance dose of 
lOOmg daily; it is given in divided doses, preíerably with 
íood.

Preparatìons
Proprietary Preporationí (details are given in Volume B)

Sngla ingradient PrBporolions. F r Basdene.

C a r b i m a z o l e  /BAN, riN N i

Carbimazol; Carbimazolum; Karbimatsoli; Karbimazol; Karbí-
mazolas; XapốMMa3on.
Ethyl 3-methyl-2-thloxo-4-imida2oline-l-carboxylate. 
C,H10N2O2S=Í86.2
CAS — 22232-54-8. '  '
ATC —  H038B01. : ‘
ATC Vèi —  QH03BB0Ĩ.
UNII —  8KQ660G60G. 1

Pharmacopoăas. In Chin. and Eur. (see p. vii).
Ph. Eur. 8: (Carbimazole). A white or yellowish-white 
crystalline powder. Slightly soluble in vvaten soluble m 
alcohol and in acetone.

Uses and Adminỉstration
Carbimazole Is a thiourea antithyroid drug that acts by 
blodõng the production oí thyroid hormones (see 
p. 2332.1). It is used in the management of hyperthyroidism 
(p. 2332.2), induding the treatment of Graves' disease, the 
preparation of hyperthyroid patients lor thyroidectomy, as 
an adjunct to iadio-iodine therapy, and in the ơeatment 01 
thyroid storm.

Carbũnazole is completely metabolised to thiamazole 
and it is this metaboiite that is responsible for the 
antithyroid activity of carbimazole.

AU cross-reíerences reíer to entries in Volume A

http://www.aace.com/sites/de%e1%bb%89aui%c6%b0flItt/hypo.hyper.pdf
http://www
http://pediatria.aappubUcations.Org/cgl/reprint/U7/6/
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Caibimazole is given orally in a typical initíal dosage oỉ 
15 to 40 mg daily, in divided doses; occasionalỉy up to 60 mg 
daily may be required. Control oỉ symptoms is usually 
achieved in 1 to 2 months. When the patỉent is euthyroid 
the dose is gradually reduced to the smallest amount that 
will maintain the euthyroid State. Typical maintenance 
doses are 5 to 15 mg daily, which may be given as a single 
daily dose. Higher initía) doses may be needed in thyroid 
storm.

Carbũnazole is also given orally in a dose oỉ 20 to 60 mg 
daily, with supplemental levothyroxine, as a bloddng- 
repỉacm ent Ttgimen.

Either form oí maintenance ơeatment is usually 
continued for at least a year, and often for 18 months; up 
to 2 years of ưeatment may be required.

For the use of carbimazole in children and adolescents, 
see below.

Administration in children. For the ơeatment of hyper- 
thyroidism (induding Graves' disease) in neonates and 
children up to 12 years of age, the BNFC recommends an 
inỉtial oral dose of caibimazole 750 micrograins/kg (up to a 
maximum of 30 mg) daily, in divided doses or as a single 
dose. Children aged 12 to 18 years may be given 30 mg 
daily initially, in single or divided doses. Doses are 
adjusted according to response; higher initial doses may be 
needed in thyroid storm.

Adverse Effects, Tréaừnent, and Precautions
Adverse effects bom carbùnazole and other thiourea 
antithyroid drugs occur most ừequently duiing the flnt 8 
vveeks of ơeatment. An ímmune mechanism has been 
implicated in many of these reactions and cross-sensitivity 
between the thỉourea antithyroid drugs may occur.

th e  most common minor adverse eỉíects are nausea and 
vomiting, gastric discomíon, headache, aithralgia, rashes, 
and pruritus. These eHects are usụally selMimitứig and may 
not requừe therapy to be stopped. Hovvever, propylthio- 
uradl should be stopped u arthralgia occurs, as severe 
transient migiatory polyarthritis may develop. Simỉlarly, 
urticaria with propylthiouradl may herald a serious 
hypersensitivity reactìon and the drug should be stopped; 
cross-sensitivity for this adverse effect is uncommon and an 
altemative thiourea drug may be tried.

Bone marrow depression induding neuơopenia, leuco- 
penia, eosinophilia, and agranulocytosis has been reported. 
Agranulocytosis is the most serious adverse effect assodated 
with this dass of drugs, and fatalỉties have occurred. Patients 
or theứ carers should be told how to recognise such toxidty 
and should be advised to seek immediate medical attenrion 
if mouth ulcers or sore throat, fever, bruising, malaise, or 
non-spedfic illness develop. Full blood counts should be 
períonned, and ơeatment should be stopped immediately ư 
there is any clỉnical or laboratory evidence of neutropenia. 
Aplastic anaemia or isolated thrombocytopenia have been 
reported rarely, as have haemolytic anaemia and 
hypoprothrombinaemia.

Hepatotoxidty can occur with the thiourea drugs, and 
can be serious. Jaundice is the most common presentation 
with carbimazole; there ha ve been rare reports of íulminant 
hepatitis, hepatic necrosis, encephalopathy, and death with 
propylthiouradl and thiamazole. Therapy should be 
vvithdravvn if hepatic disorders occur.

Other adverse eữects sometimes seen with the thiourea 
antithyroid compounds include hair loss, a lupus-like 
syndrome, myopathy, vasculitis, nephritis, and taste 
disturbances. Drowsiness, paraesthesia, neuriús, oedema, 
skin pigmentation changes, sialadenopathy. ánd lympha- 
denopathy can also occur. Creatìne phosphokinase values 
should be measured if patients develop myalgia.

Excessive doses of antithyroid drugs may cause hypo- 
thyroidism and goitre; the dose should be reduced, or 
therapy interrupted. High doses in pregnancy may result in 
íetal hypothyroidism and goitre (see Pregnancy, p. 2336.1).

Breast ỉeeding. The saíety of breast ỉeeding during mater- 
nal treatment depends partly on how much drug is distrib- 
uted into the breast milk. Thiourea antìthyroid drugs may 
be used vvith care in breast-feeding mothers; neonatai 
development and thyroid function of the iníant should be 
dosely monitored and the lovvest effective dose used.

Propylthiouradl has been preíerred to carbimazole or 
thiamazole since it enteis breast milk less readily.1"3 In a 
smalỉ study4 oỉ breast-feeding mothers taking doses of 
propylthiouradl as high as 750 mg daily for Graves' disease, 
no ađverse eổects were seen on the thyroid status oi their 
iníants.

Thiamazole enters breast milk ừeeỉy, with plasma to milk 
ratios of almost one.3,5 The inỉant's intake of thìamazole 
aỉter matemal use oỉ carbimazole (or thiamazole) might be 
greatly reduced by discarding the breast milk produced 2 to 
4 hours after a dose,‘ since the highest concentration was 
ỉound at this time. Tvvo studies íound no adverse effects on 
thyroid hmction,7'* thyroid hormone levels,7 or physical

and intellectual development, in breast-fed iníants during 
up to 6 months7 to 1 year® of matemal treatment with 
thiamazole. Mạximum matetnal daily doses of lOmg oỉ 
thiamazoIe,3 15mg of carbimazole, and 150 mg of propyl- 
thiouradl’ have been recommended, although thiamazole 
20 to 3Ọmg has been given to thyrotoxic lactating women 
for the first month of a year of therapỵ with no observable 
adverse eítects on the thyroid hmction of theừ breast-fed 
mfants.'° Despite stating that goitre has been assodated 
with the use of carbimazole, the last available guidance bom 
the American Academy of Pediatrics considered the use of 
all three drugs to be compatibỉe with breast íeeding.11
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Effects on the blood. While leucopenia is considered to 
be a common adverse etíect o{ the thiourea antithyroid 
dmgs, occurring in up to a quarter o{ patỉents, it ìs usually 
mild and improves as treatment continues.1

Agranulocytosis, a more serious hazard. is usually 
reported to affect 0.03% of patients in Europe,2 who are 
mostly ơeated with carbimazole. Hovvever, the inddence 
has been repotted to be higher (0.4%) ìn areas where 
thiamazole is used.3-4 Fatalities ha ve been reported.1'2-4-5 
Although a direa toxic eữect had been suggested, the 
agranulocytosis assodated with the thiourea drugs is 
gẹnerally considered to be immunologically mediated.1-4 
The onset of agranulocytosis is usuaỉly rapid and monltoring 
o( the blood count is not ahvays of predictive value;3 routine 
monitoring is not indicated.2 Agranulocytosis has occurred 
in patients receiving propylthiouradl for a second tứne who 
had no su ch complications in their first course of therapy.7 
There is limited evidence that agranulocytosis is more 
common at higher doses, and in older patients. Hovvever, 
this has not been proven condusively.1 In íact, liíe- 
threatening agranulocytosís and hepatotoxidty during 
initiation of a Standard dose of carbimazole has been 
described.*

There have been some case reports of aplastic anaemia 
bóng produced by antithyroid drugs, but the excess risk 
assodated vvith their use is considered to be very lovv4-9 and 
complete recovery has been reported after withdrawal of 
the antithyroid drug. An immune mechanism has been 
implicated.

Carbỉmazole has produced haemolytic anaemia.10 In 
this case the immune reaction was spedíic to carbimazole 
and could not be shown with thỉamazole.

On very rare occasions patients taking propylthiouradl 
have had a reduction in prothrombin values and 
blceding."'15 In one patient bleeding was linked to 
p ro p y lth io u ra d l- in d u c e d  t h r o m b o c y t o p e n i a . 14
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Effedỉ on the cardiovascular System. A study ỉound that 
the use of antithyroid drugs wãs assodated with' a three- 
fùld increased risk oỉ sudden cardiac death. The authors 
stated that while this effed might be caused dứectly hy 
the drugs, this was unỉikely since dìfferent drugs were 
involved and a plausible biological mechanism was lack- 
ing. Underlyừtg pooriy conưoDed hyperthyroidism was 
suggested as a more likely cause, since some neated 
patients were íound to have had low thyroid-stimulating 
hormone concentrations shortly beíore death.1

1 . van Noord c. a  al. Population-based studies of andứiyroid drugs and 
sudden cardiac death. Br J ơ in  Phonrutcol 2009; 68: 447-54.

Effeds on the ears. Earache, high-ỉrequency hearing loss, 
and tínnitus in a patient with Graves' disease were attribu- 
ted to hypersensitivity to carbinmole;1 hearing loss, but 
not the tinnitus, resolved when carbúnazole was replaced 
with propylthiourađl. Hovvever, in another case,2 propyl- 
thiouradl was assodated with biỉateral sensorineural hear- 
ing loss, vvhich was thought to be caused by cochlear dys- 
hinction bom small-vessel vasculitis that locally 
compromised inner ear blood flow. Antineuưophil cyto- 
plasmic antibodies (ANCA) were seen in the serum. ANCA 
concentrations retumed to vvdthin normal limits and hear- 
ing loss was greatly improved aíter propylthiouratíl was 
stopped and high-dose methylprednisolone was given,

1. HỈU D. tí oỉ. Hearing loss and tứmitus wỉth carbimazole. BM J1994; 309:
929.

2. Sano M, tí ai. Progressive biỉateral sensorineuraỉ hearing loss induced by 
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Effects on the lcidneys. Glomerulonephritís associated 
with the development of antineuơophil cytoplasmic 
antibodies has been reported in patients receiving thiourea 
antithyroid drugs.1*4
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Effects on the liver. Jaundice, usually cholestatic, has been 
reported with thiamazole and carbimazole.''’ An immune- 
mediated mechanism rather than a toxic reaction has 
been proposed. Hepatotoxidty with agranulocytosis has 
been reported vvith carbimazole (see Eííects on the Blood 
above). Hepatitis (somedmes progressing to drrhosis6) and 
hepatic necrosis have been assodated Wlth propylthio- 
uradL6"’ sometimes with latal consequences.7-1 The FDA 
has evaluated postmarketing adverse events from 1969 to 
2009 and identihed 34 cases of severe liver ưỹury asso- 
dated with propylthiouradl.10 These induded 23 adult 
cases where 13 resulted in death and 5 patients needed a 
liver transplant. There were also 11 paediatrỉc reports, 
induding 2 deaths and 7 children needing a transplant. In 
one study11 almost 30% of patients being treated with 
propylthiouradl developed asymptomatic liver changes 
(increased alanine aminotransíerase values). Dose reduc- 
tion resulted in a retum to normal values in 13 of the 15 
patients atteaed.

Despite reports of liver damage. propylthiouradl has 
been investigated in the tteatment of patients with alcoholic 
liver disease (see p. 2344.1).
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hyperthyroidism treaced with methimazole. J Cỉin Endoainơl Metab 
1995:80: 1083-5.

6. ổienírier s, tí ai. Propyỉthiouradl-induced hepatỉc damage. A m  
PhaTmacother 1996; 30: 960-3.

7. Hanson JS. Propyỉthiouradỉ and hepatitỉs. Two cases and a revỉew oỉ the 
ũtenturẽ. Arch Iturm  Med 1984; 144: 994-6.

8. Limaye A, Ruữolo PR. Propylthiouradỉ-induced fataỉ hepatỉc necrosỉs. 
Am J Gastroenteroi 1987; 82: 152-4.

9. Ichiki Y, t í  aL Propylthiouradl-induced severe hepatitỉs: a case report 
and review oỉ the úteiature. J GứStroenterol 1998; 33: 747-50.

10. PDA. Drug Saíety Communicaúon: new boxed waraing on severe lỉver 
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11. Lùw Y-F, tíaL  Hepadc ỉxýury duxing propyithioaradl therapy ỉn patíenu 
with hypenhyroidisni. A m  ín ttm  ỉế&d 1993; ỉ 18: 424-8.

Effads on ihe lungs. Diíhise inteistítial pneumonitis 
occurred in 2 patients given propylthiouradl1 and a hyper- 
sensitìvity reactíon was suggested. Propylthiouradl and 
bcnzylthiouraál have also been ũnplicated in cases of 
pulmonary haemorrhage assoóated vvith antineutrophil 
cytoplasmic antíbody (ANCA) vasculitis.2'5

1. M iyuono K. a  al. Propylthiouradl-induced diBuse interstiúal 
poéumonitls. Anh ĩntm t Med 19*4; 144: 1764-5.

2. Ohtnik* M. et tl. Propylthiouracỉl-ỉnduccd ahreolar haemonhage 
assodated with antineutTophil qrtopUunúc andbody. Bur gtspir J 1997; 
10: 1405-7.

3. Dhinoq SS.itaL  Dtíluac alvcolar hcmorrhagg ạpd puiroonary captlUritis 
due to pcopyỉĩhỉouracil. Chat 1999; 116; 1485-4.

4. Thabet F. tt  at. ANCA-asaociated đưíuse alveolar hemorrhage due to 
benzyl[hiouncil. Bur J Prứĩatr 2006; 165: 435-6.

5. Tu Y-L a  ai. Occult pulmotuiy henum htge as 4 a re  pm tniaúon oi 
propylthiouracil-induced vuculltis. Ptdútnia 2011; 127; e245~e249.

Effects on ihe musdes. Myositis vvith pain, vveakness, and 
increased creatine kinase concentrations has been reported 
with carbimaTole.1-2 This effect might be explained by 'tis- 
sue hypothyroidism', and might respond to dosage reduc- 
tion.3

ỉ. Page SJt Nussey ss. Myositìs in assodaùon wỉth carbimazoỉe therapy. 
Lanat 1989; i: 964.

2. Pasquỉer E. tí ai. Biopsy-proven myositis with mỉcrovascuỉỉtỉs ỉn 
assodaboa w t0  aưbimazoỉe. ianetí 1991; 338: 1082-3.

3. 0'MaHey B. Carbimazole*induced cramps. Larnet 1989; b 1456.

HypersensHivHy. Many of the adverse ettects assoóated 
with the thiourea antithyroid drugs appear to have an 
inunune basis. These eữects may be assodated vvith poly- 
anhritis1 or hypersensitivity vasculiás.2’2 The latter is 
sometimes severe and multisystemic and latalities have 
occurred.

Hypersensitivity reactions may also be assoáated witli 
the dcvelopment of antineuưophil cytoplasmic antibodies 
(ANCA), or sometimes with a lupus-like syndrome with or 
vvithout the presence of anúnudear antibodies.2-1

Serum sickness with arthralgias and raiỉed immuno- 
globulin M (IgM) concentrations has been reponed with 
thiamazole,8 and the production of antibodies to insulin, 
resulting in episodes oỉ hypoglycaemia, has been assoáated 
vvith thiamazole’ and carbimazole.10

The thiourea antithyroid drugs all contain a thioamide 
group and cross-sensitivity betvveen them might be 
expected. In particular, complete cross-reactivity may be 
expected betvveen thiamazole and carbimazole since the 
latter is converted in vivo to thiamazole, although One 
report" suggests this is not necessarily the case. Cross- 
sensitiviry betvveen propylthiouraál and carbimazole12 or 
thiamazole21 has been reponed but the inddence and 
dinical únportance is not dear. Although it has been 
suggested that carbimazole or thiamazoIe may be 
substituted ỉor propylthiouracil in hypersensitive patients, 
it is safer to stop antithyroid drugs in such patients.12

1. Bajaj s, a ai. Antìthyroíd anhriiiỉ syndrome. J Rheumaiol 1998: 25: 
1235-9.

2. Kavrachỉ Y, tí ai. ANCA-assodated vascuỉitis and lupuỉ-Hke syndrome 
caused by methimaaole. ơin Exp Dcrmatoi 1995; 20: 345-7.
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1999; 41: 757-64.
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and review of the Uterature. J  Ctin Endữainol Metab 1999: 84: 13-16.
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Rheumaíữỉ 1999; 18: 66-8.
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autoandbodỉes asiodited wỉch propyỉthỉouracỉl therapy. ùm àt 1993; 
342: 651-2.

7. ten Hokỉer SMo tí ai. Cutaneouỉ and systemíc manưestatíons oỉ drug* 
induced vasculỉtỉs. A m  Pharmacoứưr 2002; 36: 130-47.

8. Van Kuyk M. t í  ai. Methỉmazoỉe-ỉnduced serum sỉduiess. Aaa c'Un Bclg 
1983; 38: 68-9.

9. Hakamata M. tí ai. Instiỉỉn autoỉmmune syndrome a h ơ  the Ihlrd 
therapy Miỉh oiethỉmaxoỉe. lítíem  M tđ 1995; 34: 410-12.

10. Burden AC Rosemhal FD. Methimaxole and insuỉỉn autoỉmraune 
syndrome. Lanotí 1983; U: 1311

ỉ ỉ. Kroll H, tí ai. Drug-dependent aQtlbodies against the prodrug 
carbimaxole do noc reaCT vrỉtb the meuboỉỉte thiamaxole. Bbod 2001; 
97: 2186-7.

12. Smitb K  tí al. Cross senỉỉtivỉty LO antithyroid drugs. BMJ 1989; 298: 
1253.

13. De Weweừe A. t í  ai. Faiỉure to control hyperthyroidísm with a 
thlonamểde aíter potassỉum perdìỉorate withdrawal in a patíent wiih 
amtodarone assodated chyrotoxicosiỉ. J  Endocrinoi Invest 1987; 10: 529.

Pregnancy. Thiourea antithyroid drugs have been used 
successhilly in pregnancy, although there are risks asso- 
dated with their use (see Hyperthyroidism. p. 2332.2).

Thiamazole (the metabolite of carbimazole) has been the 
dnig most ữequently involved in the few reports of 
congenital deỉectỉ following matemal use of such 
compounds. Several iníants exposed to thiamazole in utero 
have been bom with scalp deíects (aplasia cuós congenita— 
a localised absence oi skin at birth)1-2 although hyper- 
thyroidism itseU may give rise to such deíects.3 Individual 
cases of other congenital deỉectỉ assodated with thiamazole 
have induded choanaỉ atresia (an upper respiratory-tract 
deíea), oesophageal atresia, and tracheo-oesophageal

hstula3 but the inddence oỉ congenital abnormalities is 
not increased compared with the general population.4

Aplasia cutis congenita and choanaỉ atresia (the latter 
with coarctation oí the aoita) have also been reported after 
matemal exposure to carbimazole in the first trimester.5 
Other reported major maỉíormations have induded abdo- 
minal wail deíects such as gastroschisis (or laparoschisis)3-6 
and omphalocele; digestìve maUonnation has occurred, 
maiúíesting as a patent omphalomesenteric duct’ Other 
reponed malíormations indude ỉadal dysmorphisms, a 
high-arched palate, and an anomalous ear helix.’

A conơolleđ cohon stuđy conduded that propylthio- 
uradl did not appear to be a major human teiatogen.7 
Hovvever, the risk is undear, due to a lack of da ta.8 and u s  
licensed product iníormation States that cases of matemal 
and neonatal liver íaiiure sometimes íatal, have been 
assodated with the use oỉ propylthiouradl. As with 
carbimazole and thiamazoie, aplasia cutís congenita has also 
been reported aíter matemal use of propylthiouradl.’ A 
case-control analysis8 íound matemal propylthiouradl 
exposure in the fitst trúnester to be assodated with situs 
inversus with or without dextrocardia, unilateral kidney 
agenesis or dysgenesis, and cardỉac outflow deíects. 
However, turther studies were considered necessary to 
evaluatc these assodations because of the low number of 
aíỉeaed subjects. The use of carbimazole or thiamazole was 
found to be signiũcantly assodated vvith omphalocele and 
choanal atresia. which was consistent with previous reports.

There have been some reports oỉ neonates exposed to 
thiourea antithyroid drugs in uten displaying signs oí 
hypothyroidlsm induding goiưe.7'10'11
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Pharmơcokinetícs
The pharmacokinetics of carbimazole and thiamazoIe can be 
considered together since carbimazole is rapidly and 
completely mctabolised to thiamazole in the body. The 
antithyroid activity of carbimazole is dependent upon this 
conversion to thiamazole.

Carbimazole and thiamazole are rapidly absorbed hom 
the gastrointestinal traa  with peak plasma concentrations 
occurring about 1 to 2 hours aiter oraỉ doses.

Thiamazoỉe is concenưated in the thyroid gland; since 
duration of action is more dosely related to the 
intrathyroidal drug concenưation than plasma halỉ-IUe. 
prolonged antíthyroid activity results hom single daily 
doses. Thiamazole is moderately bound to plasma proteins.

Thiamazole has an elimination haU-Uíe hom plasma of 
about 3 to 6 hours and is metabolỉsed, probably by the liver. 
and excreted in the uiine. Less than 12% oỉ a dose of 
thiamazole may be excreted as unchanged drug. 3-MethyI- 
2-thiohydantoin has been identiBed as a metabolite of 
thiamazo!e. The élimination half-Uỉe may be increased in 
hepatíc and renal impairment

Thiamazole crosses the placenta and is distributed into 
breast milk.

Reterences to the pharmacokinetics oỉ carbimazole and • 
thiamazole.

1. SkeOem GG. tt aL The phamucokinetics of methimazole after on l 
adnúnútratlon of caibimuoie and methimazote. in hyperthyrold 
padenta. Br J ƠÙI P htm ual 1980; 9: 137-43.

2. Kampmann JP. Hansen JM. Cllnical phannacokinetia oi andthyiold 
drugs. Oúĩ PHarmacokintt 1981; 6:401-28.

3. Jansaon R. ti at. Inưaỉhyroidaỉ concentradons oỉ methlmaiole in 
padens with Graves' disease. J ũ ìn  Endoainai Blttab 1983; 57:129-32.

4. Cooper DS. a  tl. Methimaxole phannacology in man: studies using a 
newty developed ndioimmunoaisay for methimaxale. J clin Enẳatriml 
Meuh 1984; 58:473-9.

5. Jans»n R. ri al. Ptunnacoidnedc propeides and bioavailability oí 
methimaxole. clin Pharmaalánĩt 1985; 10: 443-50.

Preparatỉons
Proprietory Pmparcilions (detaíls aie given in Volume B)
Sngle-ingredÌMt Preporolions. AustraL: Neo-Mercazole; Aus- 
trUc Carbistadt; Denrn.: Neo-Mercazole; Fnt.: Tyrazol; Pr 
Neo-Mercazoỉe; Gr.: Thyrostac Bong Kong: CazoIe; Neo-Mer 
cazole; bídùt: Anti-Thyrox; Neo-Mercazole; Indtm.: Neo-Mer 
cazole; /ri: Neo-Mercazole; MđUtysừc Thymazole; Norw.: Neo 
Mercazole; NZ: Neo>Mercazole; Phữipp.. Antí-ĩhyrox; CarS 
nom; Neomercazole; Neomerdỉn; S-Ạh-; Neo-Merõzole. Singa 
pore. Camazol; Spain: Neo TomizoI; Switz.: Neo-Mercazole 
VK: Neo>Mercazoĩet; Ukr.: Espa-Carb (3cna-np6).
Pharmaeopomd Prepomlions
BP 2014: Carbũnazole Tablets.

Dibromotyrosine
Dibromotirosina; /)n6p0M0TMp03MH. .
33-Oibromo-L-tyrosịne. ' •
C9H9Br2NO3=339.0 
0 6  — 300-38-9. ■
ATC —  H03BX02. •
ATC Vet — QH038X02. 
um — QD49LEP46E

Proỉile
Dibromotyrosine iỉ an antithyroid drug used in the 
ữeatment of hyperthyroidism (p. 2332.2) in oral doses of 
300 to 900 mg daily.

Preparations
Praprietory Preparations (details are given in Volume B) 
Single-ingredient Preparolions. Ịta i: Bromotiren.
AAulli-ingredienl Prepararions. Itat.: Bromazolo.

lodine
laidín; lod; lode; ĩodin; lodio; lodiu; lodium; lodo; lodum; Jód; 
Jod; Joỗ; Jodas; Jodi; Jodium; Jods; Jodụm; Jood; Iyot Vodõ;

lj=253R0894 
C4S — 75S3-5&2.
ATC — D08AŨ03.
A ĨC  v&  — QD08AC03.
u m  — 9679TC07X4 (ìodine); 09G4I6V86Q Ciodine ion).

Pharmacopoeias. In Chin.. Eur. (see p. vii), ĩnt., Jpn, us, and 
VicL
Ph. Eur. 8: (Iodine). Greyish-violet, brittle plates or fine 
crystals. wịth a metallic sheen. It is slowly volatile at room 
temperature. Very slightly soluble in water; soluble in 
alcohol* slighdy soluble in glycerol; very soluble in 
concenữated Solutions of iodides.
USP 36: (Iodine). Heavy, greyish-black plates or granules 
with a metaỉlic sheen and a characteristic odour. Soluble 1 
in 3000 o l vvater, 1 in 13 of alcohol, 1 in 4 oí caibon 
dỉsulBde, and 1 in 80 of giycerol; heely soluble in 
chloroíonn, in ether, and in carbon teưachloride; soluble in 
Solutions ot iodides. Store in airtight containers.

IncompatibilHy. With acetone. iodine íorms a pungent irri- 
taóng compound.

Potassium lodate
iodate de Potassĩum; lodato de Potássio; lodato di Potassio; 
lodato potásico; Kaliumiodat; Kaliumjodaat; Kaliumjođaatti; 
Potasujbdan; Yodato potáslco; liÍ0flaT Kannn. ' - 
KIOj=2Í4.0 ■ ■ ’
CAS —  7758-05-6. •
u m  — H39E44NHL

Pharmacopoeias. In Br„ Chãi., and u.
BP 2014: (Potassium Iodate). A white crystalline powder 
with a slight odour. Slowly soluble in water, insõluble in 
alcohol. A 5% sòlution in vvater has a pH oi 5.0 to 8.0.

Potassium lodide
lodeto dế Potássio; Ịodur de Potassi; ioduro idl Potassio;- 
loduro potásico; jodid draseln^ Kàlii iódetum;.Kalit lodidumí' 
Kalii Jodidum; Kâlija Jođĩds; Kalijum Jodid; Kalìo jodldas;' 
Kalium lodatumrKalium Jodatuln; Kaliumiodid; Kalĩumjodỉd’ 
Kálium-jodid; Kaliumjodide; Kaliumjodidi; Pot lod; PotassA- 
lodidum; Potassium, iodure de; Pòtasư jodek Potasyurn'

• lyodũr; Yoduro de Potasio; Yodúro potásicó; Kannea 
ÁoflMA Ka/1MH. ' V. .-v..:í
Kl= 166.0 ‘ 1 . ’
CAS— 7681-11-0
ATC — R05CA02; S01XA04; V03A821. . . . . . .  ,

All cross-reíerences reler to entiies in Volume A
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ATC V e t^  QR05CA02; QS01XAÙ4; QV03AB21. > '
ịỊNII — 1C4QÍ(22F91 ' '
Pharmacopoeias. In chín., Eur. (see p. vii), Int., Jpn, us, and 
Viet.
Ph. Eur. 8: (Potassium Iodide). A white or almost white 
powder or colourless crystals. Very soluble in water; soluble 
in alcohol; ừeely soluble in glyceroL Protect from lighL 
USP 36: (Potassium Iodide). Hexahedral crystals, rither 
transparent and colourless or somevvhat opaqũe and white, 
or a white, granular powder. It is slightly hygroscopic. 
Soluble 1 in 0.7 oỉ water and 1 ìn 0.5 of boiling water, 1 in 
22 oí alcohol, and 1 in 2 of glycerol. Its Solutions are neutral 
or alkaline to ỉitmus.

Sodium lodide
lodeto de Sódio; lodur de Sodl; loduro di Sodio; loduro 
sódĩco; Jodid:sodný; Natrii lodetum; Natrii lõdidum; Natrii' 
dodidum; Natrijum Jodid; Natriơ'jodidas; Natrium lodatum; 
Naưiumíodid; Nàtriumjọdid; Náửium-jodĩd; Natriumjodide; 
Naữiumjodidi; Sod. lòd; Sodii iodidum; Sodìum (lodúre de); 
Sodium, lodure de; $oclu jodek; Sodyum lyodũr„Yoduro de 

. sõdio; Ỳóduro sódicõ;íPlóflMfl Haĩpnn. . . . . .
Nal=1499.',Ịị-^-; - .
C A S ' ^  7 6 8 1 4 2 -5 / ....
U N II~ F S m 8 N Ì4 S C

Pharmacopoeias. In Chin., Eur. (see p. vii), Jpn, and us. 
Ph. Eur. 8: (Sodium Iodide). Colourless aystaỉs or white or 
almost white, aystalline powder. It is hygroscopic. Very 
soluble in vvater; íreely soluble in alcohol. Protect ừom light. 
USP 36: (Sodium Iodide). Colourless, odourless crystals, or 
white crystalline powder. It is deliquescent in moist air and 
develops a brown tint upon decomposition. Soluble 1 in 0.6 
of water, 1 in 2 of alcohol, and 1 in 1 of glycerol. Store in 
airtight containers.

U ses a n d  A d m in is tra tio n
Iodine is an essential trace element in the human diet, 
necessary for the ỉormation of thyroid hormones (see 
p. 2332.1), and consequendy it is used in iodine detidency 
and thyroid disordeis. It also has antimicrobial activity.

Por the prophylaxis and ưeatment of iodine deữdency 
disorders (below) it may be given as potassium iodỉde, 
potassium iodate, or as iodised oil. Sodium iodide has also 
been used. Each g of potassium iodide represents about 
6 mmol oỉ potassium and of iodine. Each g oỉ sodium iodide 
represents about 6.7 mmol of sodium and of iodine. Each g 
oỉ potassium iodate represents about 4.7 mmol of potassium 
and of iodine.

In the pre-operative management o{ hyperthyroidism 
(p. 2332.2) iodine and iodides are used with antithyroid 
drugs such as carbứnazole, thiamazole, or propylthiouradl. 
Such use has been thought to render the thyroid Ễrm and 
avoid the increased vascularity and ữiability (with increased 
risk of haemorrhage) that may result ừom the use of an 
antithyroid drug alone. Hovvever, there is little evidence of a 
benetitíal effecL

Iodine may be given as a solution with potassium iodide 
(Aqueous Iodìne Oral Solunon BP 2014; LugoTs Solution or 
Strong Iodine Solution USP 36) which contains in each mL 
130 mg of free and combined iodine; a dose of 0.1 to 0.3 mL 
in milk or water is given thrce times daily for 10 to 14 days. 
Altematively, potassium iodide has been given in doses of 
up to 250 mg three times daily with food. Solutions of 
potassium iodide intended for oral use should be given well 
dỉluted to avoid gastric irrítation. Potassỉum iodide may also 
be given 1 hour aíter an antithyroid drug as part oỉ the 
management of thyroid storm; doses as high as 500 mg 
every 4 hours have been suggested.

Radioactive sodium iodide (see Iodine-131, p. 2225.3) is 
also used for the treatment of hyperthyroidism, espedaiỉy 
when medical ưeatment or compliance is problematic, in 
patients with cardiac disease, or in patients who relapse after 
thyroidectomy.

Potassium iodide or potassium ỉodate are taken orally for 
radiation protection (p. 2338.1) to saturate the thyroid 
when uptake of radio-iodine by the gland is not desỉred.

ỉodine has a powerful bacteriddal action. It is also active 
against fungi, vữuses, protozoa, cysts, and spores. Potassium 
iodìde has be en used in the ưeatment oí íungal inỉections 
such as sporotrichosis (belovv). Iodine is used as an 
an tísep tk  and disin íectant generally as a 2% or 2.5% 
solution. Its activity is reduced in the presence ai organỉc 
maner, though not tó the same extern as with the other 
halogen disinỉectants. Ií industrial methylated spirit is used 
for the solution, it shouỉd be free hom acetone, with which 
iodine íorms an ừritant and ladưymatory compound. 
Iodine Solutions may be applied to small wounds or 
abrasions as vvell as to unbroken skin, but an iodophore 
such as povidone-iodine (p. 1767.1) may be preíerred.

Iodỉne may also be used to sterilise drinking water; see 
be!ow. Tablets containing tetraglydne hydroperiodide 
(p. 1771.3) may be preíerrẽd.

When iodinẽ combines chemically it is decolorised aitd 
so-called colouriess iodine preparations do not have the 
disinỉectant properties oỉ iodine.

Iodine stains the skln a deep reddish-brown; the stain can 
be readily removed by dilute Solutions of alkalis or sodium 
thiosulíate. A dilute solutíon of iodine (Schille^s Iodine) 
may also be useđ as a dỉagnostỉc stain in colposcopy.

There have been many other uses of iodine and iodides. 
Iodides have long been used as ingredients of expeaorant 
mixtures (see Cough, p. 1651.2) butthere has been concem 
over their saíety because of their potential for thyroid 
suppression. A diatomic iodine íormulation has been 
investigated for the treatment of Abrocystic breast disease. 
Iodinated organic compounds induding iodised oil are used 
as X-ray contrast media (see Radiographic Contrast Media, 
p. 1580.1). Potassium iodide has been given in the 
treatment of Sweet's syndrome (acute febrilẽ neutrophUic 
dermatoás). A mixture of iodine and sodium iodide is used 
as sderotherapy for varicose veins (p. 2564.1).

Admimstrotion in children. For dosage oi iodine or iodide 
in children, see Iodine Detidency Disorđers (below) and 
Radiation Protection (p. 2338.1), respectively.

Disỉnfedion of woter. Iodine may be used to sterilise 
drinking water althòugh WHO recommends its use only 
short-term or as an emergency measure (see p. 1731.3). It 
mày be useỉul for individual water treatment where sur- 
face water is ingested or water quality is questionable. Iod- 
ine for this purpose is available in many lorms induding 
alcoholic Solutions (tinctures), tablets, and iodine resins. 
Iodine resins may be incorporated into hlters.1 Five drops 
of a 2% alcoholic solution added to about one litre (one 
us quart) of water is reported to kill most pathogens; the 
water must stand for a minimum of 30 minutes beíore 
use; however, longer contact is requữed to kUl Giardia 
cysts, espedally ư the water is cold, and ít is ineữective 
against Cryptosporidium.1 Some have commented that since 
the volume of a drop may differ betvveen delivery devices, 
this may not yield a concentration of about 8mg/liơe, 
which is requữed for inactivation of Giardia cysts.3

Iodine-based water ơeatments are not recommended for 
patients who have or are at increased risk of iodine-induced 
thyroid disorders. Where iodine water disiníection is used, 
its use should be limited in euthyroid patients to 3 months ư 
high concentrations of iodine (5 to 32mg/litre) are 
produced. However, coupled with periodic monitoring of 
thyroid hinction, lower concenơations of iodine in vvater (1 
to 2 mg/litre) can be saíely used for long periods of timc 1

1. Badter H, Hollonell J. Use ot iodine tor m a  dlánícction; iodỉne 
loxidty and maxímum rccommcndcd dox. Envhvn Health Pmpca 2000; 
108: 679-84.

2. WHO. Prrvcniing travcỉler'5 dtarrhoea: how to make diinking water safe 
lissued 2005). Avaỉỉable at: hnp://www.who.ìiH/watcT_sanitation_ 
health/hygicne/cnvsan/sdwiravđ.pdf (acccsscd 24/06/11)

3. Goodyer L Food and vvatcr hygienc tor the tiaveller. Pharm J 2000; 264: 
134-9.

Fungal iníedions. Potassium iodide is used in the treat- 
ment of cutaneous sporotrichosis (p. 568.3), although 
how it acts is undear since antiíungal activity was not 
íound in vitro against Spơrothrix schenkii. It has also been 
shown to be eữective in the ơeatment of phycomycosis 
caused by Basidiobolus haptosporus'-2 but agaỉn the mode of 
action is undear.3 Mycetomas due to Pseudalleschería boydii 
are usually ưeated with azole antiỉungals such as iưacon- 
azole (p. 567.1) but there is a report of response to oral 
potassium iodide.4 The authors suggested that its action 
might be due to proteolysis or activation o{ myeloperoxi- 
dase. Potassium iodide is usually given orally in a gradu- 
ally  in c re as in g  d o sag e  u p  to  t h e  limit oi to le ra n ce . T h e  
WH05 recommended initial dose is 1 mL [1 g] of a satu- 
rated solution of potassium iodide (lg/mL) given three 
times daily; this may be increased by 1 mL dailỹ, to a max- 
imum daily dose of lOmL. Treatment should be continued 
for at least 4 vveeks aíter the disappearance or stabilisation 
oỉ the lesions.

Potassium iodide and sodium iodide have been tried by 
local inơacavitary instillation for the treatment of liỉe- 
threatening haemoptysis from pulmonary aspergillomas.4 
Mechanical ỉactors may have accounted for a beneũdal 
etiect rather than any antifungal action. Aspergillomas are 
usually managed conservatively or, in more severe disease, 
with antiỉungals or surgery (see p. 563.1).

1. Kelly s. et al. Subcutaneous phycomycoỉiỉ in Sierra Leone. Tram R Soc 
Trop Meẳ Hyf 1980; 74: 396-7.

2. Katnalam A, Thambỉaỉl AS. Muscle invasion by Basídíobolus 
haptosporus. Sabouraudú 1984; 22:273-7.

3. Yangco BG. rt al. In vitro susccptibilities of human and nild-type úolata 
ot Bahdiobohu and Conidioboiuỉ species. Antimừrob AỊcnB Otemotker 
1984; 25:413-16.

4. Khan FA. et al. Multiple subcutaneous mycetomas caused by 
PỉtudaUađmia boỵdíi: response to therapy with otal potasáum iodidé 
solutíon. J ỉnỊta  2010; 60: 178-81.

5. WHO. WH0 model formulary. Geneva; WHO. 2008. Available ai: http:// 
www.who.int/selection_medicines/llst/WMF2008.pdf (accessed 
28/04/10)

6. Rumbak M, etữL Topỉcai treatment of life ửireatening haemoptysis from 
aspergỉỉloinas. Thorax 1996; 51:253-5.

lodine deRdenqr disorders. Iodine is an essential trace 
element required for thyroid hoimone productíon. In the 
UK the reỉerence nutrient intake (RNI) for adults ■ is 
140miaograms (l.lmicromoles) of iodine daily1 and in 
the USA the recommended dietary allowance (RDA) is 
150 miCTOgrams daily.2 A full explanation of the tenns RNI 
and RDA can be found under Human Requirements oí 
Vitamins, p. 2046.1.

The International Coundl for Control of Iodine 
Detidency Disordeis, UNICEP, and WHO recommend3-4 
the Movvỉng daily iodine intakes:
• 90 mkrograms ỉor iníants and children up to 59 months 

of age
• 120microgranis for children Ũ1 theữ 6th to 12th year
• 150 miCTOgrams for adolescents and adults
• 200 to 250 miCTOgrams ỉor pregnant and lactating women 
When iodine requirements are not met, a range of disorders 
can develop. These iodine deỄdency disorders indude 
endemic gotoe (enlargement of the thyroid), endemic 
cretinism (a syndrome characterised by deaí-mutism, 
intellectual deStít, spastiãty, and sometimes hypothyroid- 
ism), impaired mental íunction in children and aduỉts, and 
an increased inddence of stiỉl-bữths as well as perinatal and 
iníant mortality.4'4

Iodine detidency disorders can be prevented by iodine 
supplementation. The inddence of endemic goitte, endemic 
cretinism, mental retardation, pregnancy loss, and inỉant 
mortality can be reduced and sõme oỉ the eữects oỉ 
established iodine detidency ameliorated, with only modest 
risks.4-7

Although various methods oí iodine supplementation. 
induding iodination of water and bread, as well as givứig 
potassium iodide or iodate, have been investigated, the two 
methods generally used are iodination of culinary salt and 
the use of iodlsed oil.4-4-4

Salt may be iodinated by the addition of potassium iodide 
or potassium iodate.4-’ The concentration used in diBerent 
countries varies over a wide range from 10 to about 100 ppm 
oi elemental iodine; 20 to 40ppm has been suggested as 
being a more appropriate concentration.4

The chieí altemative to supplementation with iodinated 
salt is iodừtd oil, usually by intramuscular injection; it is 
useíul where salt consumption is unreliable or inadequate 
or where immediate action is necessary to correct severe 
iodine deSdency.4-4-9 A commonly used type of iodỉsed oil 
has been a poppyseed oil containing about 38%w/w or 
480mg/mL of iodine (see Iodised Oũ, p. 1589.1). Some 
countries have produced iodised oil based on altetnatives 
su ch as peanut or rapeseed oil.10-11 Single intramuscular 
doses can provide adequate protection ửom iodine 
detidency for up to 3 years. WHO has recommended’ the 
following intramuscular doses of iodised oil (480mg/mL 
iodine):
• 190 mg for iníants up to 1 year
• 380 mg for children and adults up to age 45
Subjects over the age of 45 years and those with nodular 
goitre are susceptible to hyperthyroidism when given 
iodine, and iodised oiỉ may not be a suitable means of 
supplementation. If it is used, doses of 76 mg are given.’ 

Iodised oil may also be given orally. The evidence 
suggests that oral iodised oil is as eỉỉective as intramuscular 
for preventing iodine detidency disorden in children.8 
WHO recommends’ the following oral doses:
• a single dose of lOOmg in inỉants up to 1 year
• 200 mg once yearly in children from 1 to 5 years
• 400 mg once yearly for children over 6 years
• 400 mg once yearly for adults, except duríng pregnancy, 

when
• a single dose of 200 mg is given to pregnant women 
Iodine or iodides may suppress neonatal thyroid íunction 
and it Ỉ5 generally recommended that iodine compounds 
should be avoided during pregnancy. Hovvever, where it is 
essential to prevent neonatal goiưe and cretinism, iodine 
supplementation should not be vrithheld írom pregnant 
women.1113 Iodine supplementation has been íound to be 
eỉíective in preventing brain-damage in the íetus provided it 
is given to the mother in the tirst or second trimesten12 
treătment Iater in pregnancy was not effective in improving 
neurological status, although some developmental 
improvement was seen and hypothyroidlsm will be 
corrected. WHO has stated that in areas where iodine 
detidency disorders are moderate to severe, iodised oil given 
either beíore or at any stage of gestation is beneAdal.913 The 
following doses are recommended9 during pregnancy and 
for one ỹear postpartum:
• 480 mg intramuscularly once yearly, or
• 300 to 480 rng orally once yearly, OT
• 100 to 300 mg orallỹ every 6 months 
Non-pregnant íertile women may be given:
• 480 mg intramuscularly once ỹearly, or
• 400 to 960 mg orally once yearly, OT
• 200 to 480 mg orallỹ every 6 months

The Symbol t  denotes a preparation no longet actively marketed

http://www.who.int/selection_medicines/llst/WMF2008.pdf


2338 Thyroid and Antithyroid Drugs

bưtireứ iodùte supplementatùm, by addỉtỉon of potassium 
iodate to the water used to irrigate crops, has been tried in 
areas of iodine dehdency where other methods had proved 
dưfícult to ỉmptement.14 Iodine-fortlfíed anỉmai íodder has 
also incxeased the iodine content of foods derived ửom 
animaì sources.6
1. DoH. Dietary reíerence values ỉor íood energy and nutrients for the 

United IQngdom: rcport oỉ the panel 00 dietaĩý reíerence vaỉues of the 
Commỉnee on Medỉcal Aspects oí Food Policy. Rtport ort ktữith and soãai 
subjetís4i. London: HMSO. 1991.

2. Standỉng Committee on the Sdenổũc Evaỉuatíon of Dỉetary Reterence 
Intakes of the Pood and Nutrition Board. Dicuay ỊỊtỊam a ỉntứka Ịớr 
VUamờt A. Vừamin K, Arsenk, Boron, ơơvmĨMM, Gappcr, Ịodint. Iron, 
Manganae, Moỉybdeman. Sickeỉ. Sìtìan. Vanadium. and Zine. VVasbingtoo 
OC: National Academy Press, 2001. Aíso avaíỉable atỉ http://www.nap. 
edu/openbook.php?ỉsbn «0309072794 (accesseđ 23/06/11)
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Radiation protection. Giving a radiologically stable form 
of iodine to saturate the thyroid gland conícrs thyroid pro- 
tection from iodine radionudides.1-2

Potassium iodide or iodate may be used when thyroid 
protection hom ã medừal procedure involving radio-iodine is 
needed. Oral doses of potassium iodide 130 mg or potassium 
iodate 170 mg (to provide about 100 mg of iodine) are given 
daily, starũng 24 to 48 hours before the procedure. 
Treatment is coaónued until the estiinated activity oỉ radio- 
iodine in the body has lallen to acceptable Ievels, which may 
be up to 15 days aíter the procedure depending on the 
radiopharmaceutical lonnulation used.

In the event of a nuclear acddent authorities in the USA 
recommend1'3 an oral dose of 130 mg of potassium iodide 
daily in adults (induding pregnant and lactaúng women). 
Daily doses should be given irntil ríỉk of exposure has passed 
and adjunctive measures have been implemented. 
Recommended daily doses of potassium iodide for children 
are:
• up to 1 month of age, lốmg
• 1 month to 3 yearsr 32 mg
• 3 to 12 years (up to 18 years if bođy-vveight is ỉess than 

70 kg), 65 mg
ỉn the UK the oral dose recommended4 is a single dose of 
100 mg of stable iodine (as 170 mg oỉ potassium iodate) for
adults (induding pregnant vvomen and women vvho are 
breast íeeding) as soon as possible after exposure and beíore 
evacuation. Dosages for children are:
• 3 to 12 years, 50 mg of stable iodine (85 mg of potassium 

iodate)
• 1 month to 3 years, 25 mg of stable iodine (42.5 mg of 

potassium iodate)
• neonates, 12.5 mg oí stable iodine (21.25 mg of potas- 

sium iodate)
In the event of prolonged exposure, repeated daily doses 
may become necessary. However, UK authoritíes advise 
that repeated doses should be avoided in neonates and 
pregnant and breast-ỉeeding women because of the 
sensitivitY oi the thyroid in the neonate and íetus to latge 
doses of iodine. They alỉo advise that all neonates should be 
monitored íor a (evv vveeks after ữeatment vvith potassium 
iodate.
1. Haỉperin JA. Potassium iodide as a thyroid bỉodter—Three Mile ỉsUnđ 

todey. Drug ỉntett ơ in  Pharm 1989; 23: 422-7.
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GuidanceComplianceRegulatoryInformation/Guỉdances/ucm080542. 
pdf(accessed 23/06/11)

4. National Radỉoỉogicaỉ Protection Board. Stabỉe ỉodine prophylaxis: 
recommendations of the 2nd UK VVorktng Group on Stable lodỉne 
Prophylaxiỉ. DocSRPB 2001; 12 (3): 1-30. Also avaiỉable au hup://www. 
hpa.org.Uk/web/HEAwebfile/HPAweb_C/l 194947336017 (accessed
23/06/11)

Ạdv&rsẹ Eữects and Treatment
Iodine and iodides have variable eữects on the thyroid (see 
beiow) and can produce hypeithyroidism (the Ỉod-Basedovv 
or Jod-Basedow phenomenon) as well as goiưe and 
hypothyroidism; the latter have also occurred in iníants 
bom to mothers who had taken iodides during pregnancy.

Hypersensitivity reactions to iodỉdes may indude 
urticaria, angioedema, cutaneouỉ haemorrhage or pur- 
puras, íever, arthralgia, lymphadenopathy, and eosino- 
philia. targe doses or prolonged use oỉ iodỉdes may lead to a 
range oỉ adverse eỉỉects, often called 'iodism', some of which 
lesemble hypersensitivity reactions. Adverse eữects indude 
metallic taste, increased salivation, buming or painỉul 
mouth; there may be coryza-lỉke symptoms, and svvelling 
and ínílammation oỉ the throat and salivary glands. Eyes 
may be initated and svvollen and there may be increased 
lachrymatìon. Pulmonary oedema, dyspnoea, and bron- 
chospasm may develop. Skin reactions indude mild 
acneỉorm eruptíons or, more rarely, severe eruptions 
(iododerma). O tber reponed eỉfects indude depressỉon, 
insomnia, impotence. headache, and gastrointestinal 
disturbances.

Retinal toxicity has been seen vvith overdose of 
potassium iodate.

Ingestion o( iodine can also cause a metallic taste. thirst. 
and corrosive eữects on the gastrointestinal ưact; vomiting. 
abdominal pain, and bloody diaưhoea can occur. Systemic 
toxidty may lead 10 hypoiension, tachycardia, íever, 
headache, delinum, metabolic addosis, and renal impair- 
ment. Circulatory lailure due to shock. pulmonary oedema, 
aspiration pneumonia, or asphyxiation can occur; ỉatalities 
have been reported. Oesophageal ỉtriau re  is a possible 
complicatìon if the patient survives the acute stage.

Victũns of acute iodine poisoning have been given 
copious draughts of milk or starch mudlage; however, the 
UK National Poisons Inỉormation Service conưa-indicates 
the use of gasaic lavage, due to the corrosive na tu re oỉ 
iodine. Sodium thiosulíate (usually as a 1 % solution) will 
reduce iodine to the less toxic iodide. Acũvated charcoal 
may be considered in both iodine and iodide poisoning iỉ the 
patient presents vvithin 1 hour of ingestion.

Inhalation oí iodine vapour is very irrítating to mucous 
membranes, causing conjunctivitis and rhinitis; corrosive 
eữects can lead to pulmonary oedema.

ữ fed s  on the thyroid. Iodide may be isolated by the body 
hom a variety of sources, induding an iodine-rich diet. or 
some disiníectants and drugs containing iodine (see also 
under Amiodarone, p. 1302.3). Although iodine is 
requứed for the production of thyroid hormones, exces- 
sive quéưitities can cause hyperthyroidism, or even para- 
doxical goiưe and hypothyroidism.

The nonnal daily requữement ranges hom  100 to 
300 micrograms.11 Quandties of 500 micrograms to Im g 
daily probably have no untovvard eííects on thyroid 
hinction in most cases.2 vvhen progressively larger doses are 
given there is an initial rise in thyroid hormone production. 
but at still higher doses, production decreases (the Wolff- 
ChaikoH effea). This effea is usually seen with doses of 
more than about 2mg daily. but is normally transient. 
adaptation occurring on repeated dosage. In certain 
individuals a ladc of adaptation produces a chronic 
inhibitìon of thyroid hormone synthesis leading to goitre 
and h y p o th y ro id ism .1J  Population studies ỉooking at 
iodine intake have discovered an inaeased inddence of 
hypothyroidism. espedally in those with previous iodine 
dehdency.5-4

Excess iodine may also induce h y p erth y ro id is tn  (the 
Iod-Basedow or JÕd-Basedow phenom enon). Iodine- 
índuced hyperthyroidism has been assodated vvith iodine 
prophylaxis programmes in developing countríes.1 The 
highest intídence of hyperthyroidism has been reported to 
occur 1 to 3 years aíter supplementaóon begins. with the 
intidence retuming to normal vvithin 3 to 10 years despite 
continued iodine exposure.4 Elderly subịects and those with 
nodular goitres have been íound to be at greatest lisk.

To overcome any adverse eSects on thyroid hinction as a 
result of iodine prophylaxis during pregnancy, WHO has 
issued guldelỉnes on the saỉe use of iodised oil during 
gestation.7-* There is some evidence that the use of iodine- 
containing antiseptìcs on pregnant women and neonates. 
may cause disturbances in thyroid lunction.910
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Precautìons
Caution iỉ necessary ư  preparadons containing iodỉne or 
iodides are taken for long periods, and such preparatíons 
should not be taken regularly during pregnancy except 
when iodine supplementation is required. Caution is also 
requứed vvhen giving iodine or iodides to children. Patíents 
over the age of 45 years or with nodular goitres are 
espedally susceptible to hyperthyroidism w hen given 
iodine supplemcntation. Reduced doses should thereíore be 
used and supplementation with iodised oil may not be 
appropriate.

Solutions of iodine applied to the skin should not be 
covered with ocdusive dressings. The disinỉectant activity of 
iodine is reduced by alkalis as vvell as by protein.

As iodine and iodides can affea the thyroid giand, theứ 
use may interíere with tests of thyroid hmction.

Breost ỉeeding. Iodine is concentrated by the mammary 
gland into breast milk to ensure an adequate supply to the 
breast-fed iníant. Since this is dependent on the matemal 
dietary intake,1 WHO recommends a daily iodine intake of 
200 micrograms for lactating vvomen. see Iodine Defi- 
dency Disorders, p. 2337.3.

The BNFC considers treatm ent with iodine or iodides to 
be a contra-ỉndication to breast leeding. However, the last 
available guidance from the American Academy of 
Pediatrics2 considered that su ch ữeatment was usually 
compatible wlth breast leeding although it was noted that 
goiữe or eHects on thyroid íunction had been reported. Any 
risk is not conhned to oral ơeaunent: transient neonatal 
hypothyroidism has been reported in a breast-íed inỉant 
whose mother vvas treated with iodine tampons,’ and for a 
report of increased milk-iodine concentrations assodated 
vvith vaginal povidone-iodine see p. 1767.2.
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cbetnicais imo human milk. Pediatrừs 2001; 108:776-89. [Retired May 
2010] Correction. Md.; 1029. Aỉso avaỉỉabie at: http://aappoỉỉcy. 
aappúblkations.org/cgi/conieỉU/fuIỈ/pedỉatrlcs%3b108/3/776 (accessed 
18/05/05)

3. Casteels K. tí al. Transient neonataỉ hypothyroidỉsm đurỉng breastíeed- 
ing after post-natal matemal topicaỉ iodme veaonent. Bur J  Ptdiatr2000; 
159:716-17.

Porphyria. The Drug Database for Acute Porphyria, com- 
pQed by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centre Svveden, dassihes potassium iodlde 
as not porphyrinogenic when used as an  antidote; it may 
be used as a drug of Brst choice and no precautions are 
needed.1 No dassiũcation is oữered when used in  cough 
or cold preparations or in ophthalmological preparations.

I. The Drug Database for Acute Porphyrỉầ. Avaỉlabỉe ac htỉp://www. 
drugs-poĩphyria.org (accessed 23/09/11)

Interadions
The eữects of iodine and iodides on the thyroid may be 
altered by other compounds induding amiodarone and 
lỉthium.

Pharmacokinetics
Iodine is slightly absorbed w hen applied to the skin. w hen 
taken orally, iodine prcpaiations (vvhich are converted to 
iodide) and iodides are transported to, and concentrated in, 
the thyroid gland (see p. 2332.1). Iodides not taken up by 
the thyroid are excreted mainly ỉn the uríne, vvith smaller 
amounts appearing in the íaeces, saliva, and sweaL They 
cross the placenta and are distributed into breast milk.

Preparatíons
Proprietary Preporabons (deuils are gíven in Volume Đ)
Singi^ÌngradÌBnt Preporalions. Austrùr. Jod ii Braz. : Fluidelan: 
Glitosslabt; lodetoa’ Iodetoss;' Iodex; Xarope Neo; Canad.-. 
Micro t  Radbloct sderodine; ơtũta: Jỉndian (á tÂ ); Cz.: Kãli- 
jevf; Fìm.: Jodix; Ger.: Jod be ta; iodettent; lodgamma; Jodld; 
MoiuKlod; Thyprotectt; Gr.: Jodosaru Hung.: lo i  plust; Jodld; 
Jodomaxf; Inditr. CoQosob Indon.: Yodsabent; Israel: Iosat' 
ItaL: Chitodlnet; Goccemed; Mac.: Yodolactina; Neth.: Kajo- 
daa* Norw.: Jodósan-h Phũipp.: nens; Jodid; Vístalens; Vltreo- 
lent; Ptd.: Jodid; Vitreolent; Rus.: Iodomarin (SoaoMapRR); Jod- 
balance (SoaSanaBc); Jodid (0Qaan)> Microiodid (MmpoSoaan); 
Spain: Yodaỉan Yodiquen Yodulc Thai.: Pose-Iodophoret; 
Turít: Tenturdiyoc UK: Bioiodine; IhySac ukr.: Antisưumin 
(AnmctpyMHH); Iodamann (ỉĩoacaapHH); Lugs (Jhorc); USA: 
Curity; Geri-Dyne; IodoSex' Iodopen: Iosat; Pima; SSKI; Thyro- 
Blodc ThyroSaíe; ThyroShield.
Mu6Hngre<fieot Praparalions. Ars.: Antlkatarata Plus; AustraL: 
Asa Tonest; Gartecht; Haemo-Red; I-FoIic PM IQShield; Aus- 
triar. Jodthyrox; Braz.: Bronquidex; Brontoss; Deimicon; Endo-

All cross-reíerences reíer to entries in Volume A

http://www.nap
http://libdocwho
http://whq%e1%bb%89lbdoc
http://www.who.im/seleciion_medicines/Ust/WMF2008.pdi
http://www.fda.gov/downloads/Drugs/
http://aappo%e1%bb%89%e1%bb%89cy
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tussint; Expec Fungolab+; Glícodin: Glycon: Glyteol Balsami- 
C0+; Hebrin; Ikaũux; Iodesin; Iodetal; Iodex cóm Salìdlato de 
Metìla; KI-Expectorante; Micoúạrol; MM Expcctorante; 
CamuL: Herba Tone+; Iodet; ratio-Theo-Bronc Theiaplex F+; 
Chũr. Paralymphine; Cz.: Jodthyrox; Fr.: Penũbion Grossesse; 
Polio; NUrol+; Sel D; Ger.: Adelheid-Jodquelle, Tolzer, Jođthyr- 
ox; L-Thyrox Jod+; Lento Nit K; ĩhyronajod; Gr.: Iodocoũyre; 
Tentil; vítteolenc Bong Kong. Durâprept; Vỉtreolentt; India: 
Anoíen Arofil- Calodlrũ Caraăol; Carbosyl; Caibosyt Catarest; 
Cato-Bel]f; Contrastin; Curcg; Dordent; Elíeni Plus; Elixứ Efe- 
lin; Ethnorub; Fejet-OD; Fẹjet; Icee; loprep; Me-Fiesh Gum 
Paine Multimix; Oxi-Red; Indon.: Calmin-AF; Peritrin; Vita- 
chol; Israel: Iodaxt; Iodine Hncture; ItaL: Antiadlposo; Pacovit 
Fertomddina-U; Jodo Caldo Vitaminlco; Linỉoiodinet; Natal- 
ben; olimag; Polịịodurato; Rubjovic Malaysia: Bio-Cal; Hyio- 
dine; Mex.: Caldyodina; Iodex Clasico; Jarabe de Rabano Yoda- 
do; PoL: Jodthỵrox; Rus.: Antìoxvcapi wlth Iodine
(AHTHOKCtncanc c íỉo.noM); Iodocomb (Hofloron6); Jodthyrox 
(ỉíoxiHpoxc); Neo-Anusol (Heo-any30B); Solutan (ConyraH)t; 
Thyreocomb (Tiqw0K0M6); S.Afr.: SB Blood Puriíying Mixturet; 
Singapore: chitosano; Shine Bìo-Cal; Vitreolenc Sptứn: Adiod; 
Audionet; Callidda Rojo+; Depuratìvo Richelett; Natưan 
Natimed; Niơoina; YodoceíoL' Yoduk Complex; Yoíolvie Svrìtx.: 
Radixt; Vitreolem; Thai.: Cenamin; Tmcture Sahakane Tr Iod- 
ine Sahakam; Turk.: Broksin; Eupnase; Fenasthma; Penastma; 
Neo Sedeks; ƯK: Estroven; Nasdodine; TCP: Ukr.: Pemỉbion 
400 (denHổnoa 400); Pemibion 800 (<teuH6HOR 800); FoIio 
(<I>cunK>); Prostalin (npocrajmH);;r.Stifimol (Ctkộhmm); Vimiíor 
Multívitamin with Beta-Carotene (BÍMÍpop MynBTHBrraMÍH 3 
Ecra-upư1HH0M)+; Yodoíol (Ẽoạoộoa); USA: ElixophylUn-KI; 
Iodex wíth Methyl Salicylate; KIE; One A Day Vitacraves; 
ORA5; Pediacot Pedituss Coughi Phyloĩinol; Quadrinal; REQ49 
+; Veneỉ.: Iodex con Salidlato de:Metilo.

Homoeopothic Preporotionĩ. AustraL: Childrens Runny Nose 
Reliei Hay Feven Respatona Nasal Spray Decongestant; Aus- 
tria: Erbiode Haarvital; Famulan; Gentos; Globuli gegen Husten 
Nr 2; Otovovven; Canad.: C-Plus; Calnort: Complèĩe Flu Care 4 
Kidst; Homeo-Fonn S+; Hylands Flu; Bylands Fonnula F; Itires; 
Osteelt; Rhinart; Sore Throat L39+; Urartbonet; Weight Con- 
trol; Otữe: Fonnula n  Espedal; Fucus Espedal; Fr.: Abbe Chau- 
pitre no 481; Abbe Chaupitre no 91+; Arthro-Drainol; Badiaga 
Complexe No 47; Boripharm No 31; Dolistaminet; Iodum 
Complexe No 118; Kalium Iodatum Complexe No 84+; Mercur- 
ius Solubilis Complexe No 39; Urarthone; Urtíca Complexe No 
82+; Sncum Cyanidum Complexe No 101+: Ger.: Arte-cyl Ho- 
Len-Complex; Asthmavowen-N+; Bronchosyx comp; Druhisan 
N+; Febro-cyl L Ho-Len-Complex; Girheulit HM+; Giiheulit 
HOM; Hewethyreon N; Iníelã-Komplex L Ho-Fu-Complex; 
Lymphaden Lymphdrusentablenen; Neuri-cyi N Ho-Len-Com- 
plex; Otovowen; Phonix Thuja-Lachesis spag; Pulmo Bronchial- 
complex; Pulmo-cyl Ho-Len-Complex; Ruíebran allergot; 
Thuja N Oligoplext; Thuja WA Oligoplex; Hung.: Gentos; 
Osteoheel; Neth.: Kind 0-6 Riiũkind; Kruidvat Homeopatbie 
NeussprayỶ; Nisyspray; Rua.: Berberis Comp (EapổapHc Komh); 
Famulan (OavyaaH); Gentos (renroc); Swừz.: Osteoheel; Rcge- 
naplex Nr. 21 e; Regenaplex Nr. 24c ưkr.; Arsenic Comp Iov- 
Diabet (ApceHRx KoMn HoB-ÍỈHaÕCT); Gentos (rearoc).

Phormocopoo d  Preparotions
BP 2014: Aỉcoholic Iodỉne Soluóon; Aqueous Iodine Oral 
Solurion; Potasáum Iodate Tablets; Sodium Iodide Inịection; 
BPC 1968: Compound Iodine Paint;
USP 36: Iodine Hncture; Iodine Topical Solution; Minerals 
Capsules; Minerals Tablets; Oil- and Water-soIuble Vitamins with 
Minerals Capsules; Oil- and Water-solubIe Vitamins with 
Minerak Oral Solutìon; Oil- and Water-soluble Vnamins with 
Mineralỉ Tablets Oll-Soluble Vỉtamins with Mineralỉ Capsules; 
Oil-Soluble Vitamins vrith Minerals Oral Solutìon; Oil-Soluble 
Vitamins with Minerals Tablets; Potassium ỉodide Delayed- 
release Tablets; Potassium Iodide Oral Solutìon; Potasáum Iodide 
Tablets; Sưong lodine Solution; Sưong Iodine Tincture; Trace 
Elements lnjectíon; Water-soluble Vitamins with Minerals 
Capsules; Water-solubIe Vĩtamins with Minerals Tabletỉ.

L e v o t h y r o x i n e  S o d i u m  IBANM. riNNỊ
Leypth^roxin-Naừiụm; Leyottíyroxin sodná sủl hydrát; 
.L^bttìyròxine sodỉque; Leyothyrọxinnatriụm; Ị.eypttiỵrox- 
irĩum Natridim; LevothyỊoxinum Natncuro. :,ýydficum;

• l̂ raoYotón .Sodyum;. Levọặịpldinp oatr]ộ.dru?teXbsypdr:'
. oxina sódỉca; Levotìroxin-nátrìum; Leypịyròlẹiiníi^ụỊD;, 
Levotyroxinnatrium; Levỵọtyioksyna, sodợvạS: L-?hỊ̂ oxiệẹ 
,Sodium;Thyrc»(ine Sạdiurn; Thyróxinum.Nạữjcurn;T!rossina; 
Tiroxina Sodica; /leBOTMpoKCMH HaTpnií; 3,53'í'-Téữariodor 
u-thyronine Sodiurri. / *
Sodlum;4iO(4-hydroxy-33;dHodophenyD-3í-di-iodo-L-tyr- 
osinehýdrate."
C,sH,ol4NNà04/H20 =798.9 (anhydrous)
C A S 5 1 -4 8 -9  (levo thyroxine); 55 -0 3 -8  (a n h yd ro u s
ìevaứ iỹròxiụèr sòdỉum)'; 25416-65-3 Oevothyroxine sodium , 

.hỳdráte); 8065-29-0  (llotrìx).
Á f c ' — H Õ s ữ o ỉ .  ' 1 ”
A T C V e t —  QH03AA01.
UNII 054I36CPM N (anhydraus levothyroxine sodium );
937655329G o ẽm th yro x in e  sodium ); YW 8HI0N26X (liotrix).. 

NOTB. The abbievỉation T« is often used ỉor endogenous 
thyroxine in medical and biochemical reports. Lioưix is

ƯSAN for a mixture oỉ liothyronine sodium wiứi 
levothyroxine sodium.
Pharmacopoeias. In Eur. (see p. vii), ĩn t., Jpn, u s ,  and Vĩet. 

Inl. indudes the anhydrous ỉonn.
Ph. Eur. 8: (Levothyroxine Sodium). An almost white or 
slightly brownish-yellow, fine, slightly hygroscopic, ayst- 
alline powder. Very slightỉy soluble in watex; slightly soluble 
in aỉcohoỉ. It dissoỉves in đilute solutìons oỉ alkali 
hydroxides. Store at 2 degrees to 8 degrees in airtight 
containers. Protect from light.
USP 36: (Levothyrtnóne Sodium). The sodium salt of L- 
3,3',5,5'-tetraiodothyronine. A light yelIow to bufl- 
coloured, odourless, hygroscopic, powder. It may assume a 
slight pink colour on exposure to light. Soluble 1 in 700 of 
water and 1 in 300 of alcohol; insoluble in acetone, in 
chloroíorm, and in ethen soluble in Solutions of alkali 
hydroxides and in hot Solutions of alkali carbonates. pH of a 
satuiated solution in water is about 8.9. Store in airtíght 
containers. Protect from light.

Uses and Adminisừation
Levothyronne is a ửiyroid hormone (see p. 2332.1 íor a 
description of the endogenous hormones) used as 
replacement therapy in the ưeatment of hypothyroidism 
(p. 2333.3). It is given in conđitions such as diíĩuse 
non-toxic goitte (see Goiưe and Thyroid Nodules, 
p. 2332.1) and Hashimoto's thyroiditis (see Hypothyroid- 
ism, p. 2333.3) to suppTess the secretion of thyroid- 
stimulating honnone (TSH) and hence prevent or reverse 
enlargement oí the thyroid gland. Levothyroxine is also 
used to suppress TSH productìon in the treatment of thyroid 
cardnoma (p. 716.1) and as a điagnostic agent íor the 
diSerential dỉagnosis of hyperthyroidism. It is given with 
antithyroid diugs in the bloddng-replacement regimen for 
the management of hyperthyroidism (p. 2332.2).

The peak thetapeutic effea oi regular oral levothyroxine 
may not be achieved íor several weeks and there is a slow 
response to changes in dosage. Similaiiy, eữects may persist 
for several weeks after withđrawal. Levothyroxứie is given 
as the sodium salt in a single daily dose. Its absorptìon can be 
irregular and it is probably best taken on an empty stomach, 
usually beỉore breakiast.

The dose of levothyroxine sodium for the treatment of 
any thyroid disorder should be individualised on the basis of 
dinìcal response and biochemical tests and should be 
monỉtored regularly.

In hypothyroidism an initíal oral dose of 30 to 
100 micrograms of Ievothyroxine sodium daily may be 
increased by 25 to 30 miaograms at intervals of about 3 to 4 
vveeks untll the thyroid dehdency is corrected and a 
maintenance dose is established. The maintenance dose is 
usually between 100 and 200 micrograms daily.

In patients over 50 years, in those with cardiac disease, or 
in those with severe hypothyroidism of long standing, 
treatment should be inttoduced more gradually; an initial 
dose of 12.5 to 50 micrograms daily increased by increments 
of 12.5 to 25 micrograms at intervals ranging hom about 2 
to 8 weeks may be appropriate, to usual maintenance doses 
between 50 and 200 micrograms daily.

For the use of levothyroxine in chìldren, see below.
Levothyroxine sodium may be given by intravenous 

injectìon. It has also been given intramuscularly. In 
myxoedema (hypothyroid) coma a dose of 300 to 
500 micrograms by inơavenous injection may be given 
ìnitially. Further doses of 50 to 100 micrograms may be 
given daily until the patient is dinicalỉy stable and can 
tolerate orãl doses.

Dextrothyroxine, the D-isomer of levothyroxine, has 
lipid regulating properties and has been used in the 
management of hypercholesterolaemia, but its use is 
severely limited by cardiotoxiđty; it has only weak thyroid 
honnone activity.
General reíerences.

1. Mandel SJ, rt ri. Levothyroxine tberapy in patients with thyioid đisease. 
Am  ỈRtem Mtd 199Ĩ: 119: 491-502.

2. Toft AD. Thyroxúlc tberapy. N E itjl J Međ 1994; 331: 174-80. 
Coirectíon. ibuL; 1035.

3. Bscobar-Moneale HF, «  al. Treatmeni o( hypothyroidism with 
combinaúom oĩ lcvothỵroxinc plus Uothyronìne. J Cún Enáocrìnoi 
Metab 2005; 90: 4946-54.

Administrotion. 8IOEQUIVAIENCE There has been contro- 
versy over the bioequivalence or otherwise of diherent 
brands of levothyroxine. Most studies and reports have 
come hom the USA and results may have depended to 
some extern on the partìcular brands compared. Formula- 
tions may aỉso have changed which makes comparison of 
results diỉhcult One study1 conduded that 2 generic 
levothyroxine Products were bioequivalent and inter- 
changeable with 2 branded Products.

In 2004 the PDA issued guidance on the bioequivalence 
of several levothyroxine Products on the u s  market but this 
was heavily critidsed in a joint statement by several 
American proíessional sodeties.2 In response, these sodeties

recommended to physidans that patients should be 
maintained on the same brand of levothyroxine and ư the 
brand were changed then the patien+s serum TSH should be 
retested and the dosage of levothyroxine re-titrated as 
necessary. Similar advice was issued in New 2^aỉand in 
2008, when a change in íormulation vvithin the same brand 
of levothyroxme resuỉted in a bigher intídence oí adverse 
drug reaction reporting.3

1. Dong BJ, a  aL Bỉoequivaỉence GỈ generỉc and brand-name ỉevothyroxỉne 
Products ỉn the txeanneni oí hypotbyroidism. JAMA 1997; 277: 1205-
13.

2. American Assodatlon oí Clỉnicaỉ Endocrinoìogists. Ihe Endocrine 
Sodety, and American Thyroid Assotíatỉon. Joỉm posỉtíon statemem OD 
the use and ỉnterchangeabiỉìty oỉ thyroxỉne Products. AvaỉUble at: 
https://www.aa ce.com/sỉtes/déỉauiưfiÌesyAACẼ-TB5-ATA-Thyroxine* 
Products.pdí (accessed 02/06/11) See aỉso American Ihyroỉd Assoda- 
tíon. The Bndocrine Sodety, and American Assỡdatíón ai CUnỉcal 
Bndoctỉnologỉsts. Joint Státcment on the u.s. Pood and Drug 
Admỉnistratíon's đedsỉon regarding bỉoeqụỉvaỉence ơt levothynndne 
sodỉum. ĩkyrm d 2004; 14: 466.

3. New Zeaỉand Medỉdnes and Medỉcal Devices Saíety Authotỉty. Bỉtroxin 
íonnulatìon change - Monỉtor patíents and adjust dosỉng ừ necessary 
(ỉssued 26 iune. 2008). Avatíabie iti http://wwwjnedsaie.govtjiz/hoữ 
àlertỉ/eltroxin^sp (accessed 12/12/08)

ROUTE Intra-amniotic injcction of levothyroxỉne has bcen 
used to treat íetal goitrous hypothyroidism.1’2 In one case, 
diagnosis was made at 36 weeks oỉ gestation, and two 
doses oỉ 300 micrograms of levothyroxine were injeaed 
into the matemal amniotíc íluid between 37 and 38 weeks 
of gestation. Mild tachypnoea and an enlarged thyroid 
gland were noted in the neonate, vvho also required a 
hirther 2 weeks oi oral levothyroxine for persistent neo- 
natal hypothyroidism.1 In a reơơspective study of 12 
inlants, prenatal ưeatment varied widely ìn terms of 
levothyroxine dosage; inưa-amniotìc doses of between 
200 to 800micrograms were given. No adverse effects 
were seen, but all inỉants were hypothyroid at birth. The 
authors conduded that, while the method is ỉeasible and 
safe and probably eổective in decreasing goitre size, no 
guidelines can be đevdoped until iurther studies are 
done.2

1. Mỉyata l  rt ai. Successíuỉ inưauterine therapy for íetaỉ goitrous 
hypothyroidism đuring late gestatíon. EndoaJ 2007; 54:813-17.

2. Ríbauỉt V, et ai. French Petal Goiter Study Group. Experience with 
innaamniotỉc thyroxine treatment in nonlmmune ỉetaỉ goỉtrous 
hypothyroỉdỉsm ỉn 12 cases. /  ơm  Bnàoơinol Metab 2009; 94: 3731-9.

ĨÌMING. Although levothyroxine is usually taken in the 
moming on an empty stomach for hypothyroidism (see 
Uses and Administration, above), a conưolled study1 
íound improved thyroid hormone concentrations vvhen 
the dose was given at night; no signiỉicant changes in 
patients' plasma lipid concentrations or quality of Uíe were 
seen.

The recommendation that levothyroxine be taken on an 
empty stomach has also been questioned; in particular, on 
the grounds that it may cause problems with adherence in 
inỉants and children. us expen bodies have suggested tbat 
consistent administration with regard to dming and meals is 
more important than the presence or absence of food 
(although giving it with iron or caldum should be avoided). 
In addition. soya-based iníant formulas may impair 
absorption of levothyroxine, and hequent testing may be 
needed. particularly when there are changes in {ormula.2

ỉ. Bolk N, tí al. Effects ai evenỉng vs moming levothyroxine ỈĐUke: a 
randomized double-blind aossover trial Arứt ĩnum  Med 2010; 170: 
1996-2003.

2. Zeitỉer p. Solberg p. Pharmacy and Therapeưúcs Comminee oi ỉhe 
Lawson Wiỉkỉns Pedỉatric Endocrine Sodety. Food and levothyroxine 
administration ỉn íníants and chỉldren. J Pediaư 2010; Ỉ57: 15-14.

Administrarion in children. It is espedally important that 
children with hypothyroidism have their dosage indivi- 
dualised and treatment monitored. In the UK, the BNFC 
recommends the following oral doses of levothyroxine 
sodium:
• neonates: 10 to 15 micrograms/kg once daily (to a 

maximum of 50mĨCTOgrams daily) initially, adjusted in 
steps of 5 micrograms/kg every 2 weeks or as needed, to a 
usual maintenance dose oỉ 20 to 50 micrograms daily

• children aged 1 month to 2 years: 5 micrograms/kg once 
đaiỉy (to a maxlmum of 50 micrograms daìly) initially, 
adjusted in steps of 10 to 25 micrograms daily every 2 to 4 
vveeks until metabolism is normalised, to a usual 
mainienance dose oỉ 25 to 75micrograms daily

• children aged 2 to 12 years: 50micrograms once daily 
initially, adjusted in steps of 25 micrograms daily every 2 
to 4 vveeks untiỉ metabolism is normaỉised, to a usual 
maintenance dose of 75 to lOOmicrograms daily

• children aged 12 to 18 yeats: 50 micrograms once daily 
initially, then adjusted as ỉor adults, see above

For discussion of the tỉming oi dosage in infants and 
children see above.

Cardiomỵopathies. Management oí dílated cardiomyo- 
pathy (p. 1261.3) usually involves conventional therapy 
for heart ỉailure, but a smalỉ study has reported beneỉit 
from shon-tenn use of oral levothyroxine.1 Levothyroxine 
vvas well tolerated but thyroid-stúnulating hoimone 'levels 
were reduced, vvhich might limit long-term therapy. Simi-

The Symbol t  denotes a preparation no longer actively marketed

https://www.aa
http://wwwjnedsaie.govtjiz/ho%e1%bb%af
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lar resuỉts have becn rcported with short-term inưavenous 
ỉiothyronine.2

1. Moruzá p, tí al. Medhim-term eíĩcctivciiess o£ L-thyroxine ơeatment in 
ktiopathỉc dỉỉated cantiomyopathy. Am J M td 1996:101:461-7.

2. ĩiũgiiore K  tí aì. Acute êffecis ot tríiođothyrooin* (T}> replacemem 
therapy in paúentỉ wiih chronic h e in  ỉaliure and low*Tj synđnxne; a 
ranđombced, ptocebo-controlled study. J CKh Enẩoơinat Metab 2008; 93: 
1351-8.

Depnssion. VVhile thyroid hormones may increase che 
activity of trìcydic antídepressants (see Thyroid Hormones, 
under Interacnons of Amitriptyỉine, p. 407.2), the beneUts 
in the augmentation treatment of depression (p. 398.1) 
are debatable. A meta-analysis' of 8 studies ínvolving 292 
patients with reíractory depression treated with lio- 
thyronine in addition to ơícyclic antidepressants indicated 
that such therapy was eữective in a subgroup oi cases but 
that the small number of patients studied made addiúonal 
placebo-controUed data desirable.

In non-refraaory depression a meta-analysis2 also 
indicated a benelit when liothyronine was added to trìcydỉc 
antidepressants although it vvas acknovvledged that many of 
the studies vvere oỉd vvith methodological lũnitations. 
Subsequent studies have shovvn conflicting results. A 
controlled study of liothyronine with paroxetine could not 
coníirm any advantage oí additive therapy,1 whereas 
another4 lound an improvement in rcsponse and remission 
tvhen liothyronine was added to sertraline therapy. The 
authors of the latter study commented upon the conílicting 
results vvith the previous study, highlighting the diữerence 
in the proportion oi patients with chronic depression; 
response to the combination of sertraline plus liothyronine 
was related to the duration of the current depressive 
episode. vvith duration being ãgniScantly shorter in those 
who responded.4

1. Aronson R. tí aL Trỉỉodothyronỉne augmentation in ihc treaunent oí 
reíractory depresàon: a meia-analysù. Anh Gttĩ Píydũotry 1996; 53:842-
8.

2. Altshuier LL, tí <xl. Does thyTotd supplemenudon acceỉeratc ơicydic 
anddcpressant response? A revỉcw and meta-analysũ oí the Htenture. 
Am J Psydiiatry 2001; 158: 1617-22.

3. Appelhoỉ BC. tí ai. Trỉiodochyronine addỉdon to paroxetỉne in the 
treatment of major depresõve dỉsorder. J Qin Enấocrinoi Metab 2004; 89: 
6271-6.

4. Cooper-Kazaz R, tí  ai. Comblned treatment mth senraỉine and 
liothyronine ỉn maịor depression: a randomixed. đoubie-blind. pỉacebo* 
controlỉed QiaL Ardt Gtn PỉychiatTy 2007; 64: 679-88.

Obesity. Thyroid drugs have been tried in the treatment 
of obesity (p. 2315.1) in euthyroid patíents, but they pro- 
duce only temporary vveight loss, mainly of lean body- 
mass, and can produce serious adverse eíỉects. espedally 
cardiac compUcations.1 Hypothyroiđism has also be en 
reported2 when these drugs were withdrawn írom pre- 
viously euthyroid patients being ưeated for simple obesity. 
Levothyroxine appears to have been abused by some ath- 
letes to promote vveight loss;3 liothyronine has been 
abused sũnilarly.4 A systematic revievv5 conduded that 
data were incondusive as to the eỉ&cacy of thyroid horm- 
one therapy for neating obesity. Hovvever, data supported 
the suggestion that thyroid honnone therapy induced sub- 
clừtical hyperthyroidism in obese subjects, and therapy 
was not recommended in euthyroid patients.

1. Rivíỉn RS. Therapy o ỉ obesỉty wtih bormones. f f  Ertgi J  Med 1975; 292: 
26-9.

2. Domhorst A, tía l. Possible iatrogenỉc hypochynúđism. Lanat 1981; i: 52.
3. MacAuỉey D. Drugs in spon. BỈU  1996; 313:211-15.
4. Hartung B. tí ai. Lethaỉ tbyroỉd storm after uncontrolled inrake oỉ 

liothyronine in order to lose welịhL b tí J  Lagai Mtd 2010; 124:637-40.
5. Kapiein EM. tí  al. Thyroid hormone therapy íor obesity and 

nonthyroidal iUnesses: a systemadc rrview. J ơùt Endotrùtol Metab 
2009; 94; 3663-75.

Thyroid autDanlibodies. A systemaric review and meta- 
analyás1 indicated that the presence oí thyroid autoantí- 
bodies in vvomen vvith normal thyroid tunction was 
sưongly assodated with an increased rỉsk oỉ miscaniage 
and pretenn birth. There was some evidence suggesting 
that lovv-dose levothyroxine treatment duiing pregnancy 
might reduce these risks,1 but hirther studies vvere needed 
and a prospective double-blind study (the TABLET study) 
was plannẽd.2

1. Thangaracỉnam 5, rta ỉ. Assodatíoa benveen thyroiđ autoantỉbodies and 
miscarriage and preterm bỉrth: meta<anaỉysỉs oỉ cvídence. BAU 2011; 
342: d2616.

2. Negro R. Stagnaro>Green A. Thyroid autoantỉbodỉes. pretenn binh, and 
mỉscarriage. BMJ 2011; 342: 1035-6.

Urtkaría. There iỉ some suggestion that chronic urtìcaria 
(p. 1689.2) may.be assodated vvith thyroid autoũnmunity 
and that ơeatment with thyroid honnones may result in 
clinical remúsion.1 In one study, a mne-year-old boy was 
successhilly tteated íor chronic urtícaria with levothyrox- 
ine therapy at doses of 50 to lOOmicrograms daily.2 The 
authois advised screening for thyroid hinction and 
anti-thyroid microsomal antibodies in cases of chronic 
urticaria as these patients may beneht from thyroid horm- 
one therapy. A small investìgaáve study conduded that 
ữeatment with levothyroxine sodium (in hypothyroid 
patients) or antithyroid drugs (in patíents with Graves' dis-

ease) is oí benefit in patients with severe chronic urtìcaria 
assodated vvith thyroid autoimmunỉty.5 A revievv4 con- 
duded that about 25% of patìents with chronic idiopathic 
urticaiia have serological evidence oỉ thyroid autoantibo- 
dies, and that screening for thyroid autoũnmunity may be 
useíul in these patients. While adcnovvledgmg anecdotal 
reports of levothyroxine's eíhcacy in ameliorating urtí- 
caria, the authors conduded that dehnitive data were 
needed beỉore any recommendation could be made ỉor its 
use.

1. Rumbyn JS. n  at. Roolutíon oí dưonỉc uniciria in pttients wfth thyroid 
autoinunuDÌty. JA ttitjy  Oin Immunol 199Ỉ; M: 901-5.

2. Drcyíus DH, tt Steroid-caiiant duonic unỉcarú aaocúted wteh 
uid-chyioid miaosonul incibodies in < ninc-ycar-oỉd boy. J PtdiaíT 
199«; Ù í: 576-8.

3. Gaig p, rt aí. Succcssíuỉ oeatment oí chronic idiopaihic uiticatú 
usodated with tbyroid imoimmtinity. J ỉm ariỊ AIltrỊol Obt ỉmmunol 
2000; 10: 342-5.

4. Bâgnnco M. et al. Urtỉcarỉ. and thyroỉd autoimmunity. ĩhỵrvid 2011:21: 
401-10.

Adverse Effeds and Treatment
The adverse eííens of levothyroxine axe generally associaied 
with excessive dosage and correspond to symptoms of 
hypenhyroidism. They may indude lachycardia. palpita- 
tions, cardiac arrhythmias, increase in blood pressure, 
angứial pain. headache. restlessness. exdtabiỉity, insomnia, 
tremors, musde vveakness and aamps. heat intolerance, 
svveating. ílushing, lever, weight loss, menstrual irregula- 
rides, diarrhoea. and vomiting. These adverse reactions 
usnally disappear aher dosage reduction or temporary 
withdrawal o( ưeatment. Hievatíons in Uver hmction tests 
and decreased bone mineral density have been reponed. 
Hypersensitivity reactions can occur. Thyroid storm bas 
occasionally been reported aiter massive or chronic 
intoxication and convulsions, cardiac anhythmias, heart 
lailure, coma, and death have occurred.

Treatment of overdose ũ  usually symptomatic and 
supportive; propranolol may be useỉul in conưolling the 
symptoms of sympathenc overactivity. The UK National 
Poisons Inỉormation Service States that the beneĩit of gastric 
decontamination in acute overdosage of levothyroxúie is 
uncertain; oral activated charcoal may be considered ỉor an 
adult or child presenting vvithin 1 hour oí ingestion of doses 
over 100 micrograms/kg. Levothyroxine overdosage 
requires an extended follow-up period as symptoms may 
be delayed for up to 6 days due to the gradual peiipheral 
converâon oi levothyroxine to ữi-iodothyronine; gluco- 
cortìcoids may be given to inhibit this conversion.

Carcinogenicily. An assodation betvveen the use of thy- 
roid hormones and an increased risk of breast cancer in 
vvoraen has been proposed,1 but a hirther analysis of the 
data did not con&nn such an assodatỉon,2 and nor did 
later studies.1-5

1. Kapdỉ c c  Woỉfe JN. Breast cancer. Relationship to thyroỉd supplements 
for hypothyroidism. JAMA 1976; 236:1124-7.

2. Musucchi p, Greenspan F. Thyroid supplemenutỉon íor hypothyroid- 
ism. An Utrogenic cause of breast cancer? JAMẠ 1977; 237: 1446-7.

3. WaỉUce RB, et ai. Thyroid hormone use in patiems Mrỉth brcast cancer. 
Abscntt oỉ an assotiaâon. JAMA 1978; 239: 958.

4. Shapứo s, eí ai. Use of thyroếd supplemcms in relatỉon to ứie risk oí 
breâtt cancer. JAMA 1980; 244: 1685-7.

5. Hoí&nan DA. et ai. Breast cancer in hypothyroid tvotnen usíng thyroíd 
suppỉements. JAMA 1984; 251: 616-19.

Effeds on the bones. Hyperthyroidism is a knovvn risk íac- 
tor íor osteoporosis and theoretically thyroid hormone 
therapy may also be a risk ỉactor. A review of over 3000 
patients from 63 studies summarised the available evi- 
dence on the assodation of levothyroxine and bone 
mineral density.1 It was saessed that current Sndỉngs were 
complex and con/using and poor methodological quality 
made comparison of results diữicult. Hovvever, it was con- 
duded that neither dose of levothyroxine nor duxatíon of 
therapy had any rdatìonship vvith bone mìneral density 
(BMD): 31 studies showed no overall effect of levothyrox- 
ine, 23 studies provideđ partial negative and/or posiáve 
eữects, while 9 showed overall negative eữects. For post- 
menopausal women, particularly those vvith a history of 
hypenhyroidism, the revievv1 recommended monitoring oi 
thyroid hotmone levels to avoid dinical hyperthyroidism, 
and screening for Iisk ỉactors oi osteoporosis; ư warranted. 
bone densitometry, and appropriate management of any 
dedine in BMD, should be used.

A retrospective case-control study2 íound a signihcant 
assodatỉon betvveen current levothyroxine use and 
increased risk oí fracture in people over 70 years of age. 
vvith a strong dose-response relationship. An increased risk 
remained in those who had stopped levothyroxine therapy 
vvithỉn the prevỉous 6 monthỉ.

1. Schneỉder R, Reỉners c . The eflea of levothyroxỉne theĩapy on bone 
mỉneraỉ density: a systemaổc revỉew of the ỉitenture. Exp Qin Endocrimi 
Diầbeta 2003; 111:455-70.

2. Turner MR, et ai. Levothyroxỉne do$e and rỉik o£ hactures in older adults: 
nested case-controỉ scudy. BMJ 2011; 342: d2236.

Effects on the muscles. A Taivvanese lemale with previous 
normal thyroid function devetoped thyrotoxic periodic

paratysis (TPP) aữecting the Umbs after abusing levothyr- 
oxine, lOOmicrogramỉ tvvice daily for 2 vveeks, in order to 
lose vvdght.1 The attack subsided after treatment with 
intravenous potassium and withdrawal oí the levothyrox- 
ine. Although TPP is a condition most commoniy seen in 
patients of South Asian orỉgin there ís a report of TPP pre- 
dpitated by excessive levothyroxme replacement therapy 
in a Caucasian patient with panhypopituitarism.2

1. Chen YC. a  *!. Thỵm uaie periodlc panlyiís ia t  Ịuâaư  abuãog 
thynudne foc wdght reduction. Hat ĩa h  2001; 23: 139-42.

2. HÚmon MJ, a  ãl. Thyrotoxic pertodc paralysỉs due to excesive L- 
thynndne reptacement in » Caucasian nun. A m  ctin Biochtm 2009; 46: 
423-5.

Etỉeds on the nervous System. Two children aged 8 and 
11 years developed pseudotumor cerebri (benign intracra- 
nial hypertension) shortly after staiting levothyroxme for 
hypothyroidism.1 There ha ve been hirther reports on indi- 
vidual children2'4 and iIlỉants.,

Partial complex status epilepticus, with coníusion, 
agitatíon. and continuous myodonic jerks in the left side 
oỉ the lace and left hand, was seen in a hypothyroid padent 
vvith Tumet^s syndrome who was receiving levothyroxine 
for myxoedema coma.‘ The condition responded to 
anticonvulsants; the patient subsequently remained 
seizure-firee on a reduced dose of levothyroxine and 
concomitant phenytoin.

A 35-year-otd woman with auto-ũnmime thyroiditis, 
who increased her levothyroxine dosage to 300micrograms 
daily in an attempt to lose vveight, lost 20 kg over the next 6 
months but developed incapadtating choreoathetosis.7 
However, alt her sỹmptoms had resolved a yveek aíter 
redudng her dosage back to lOOmicrograms daily.

1. Van Dop c  R al. Pseudotumor cerebrí assodated with initiaúon oí 
levothyroxine therapy for juveníie hypotbyroidỉsra. NEngU  Htd 1983; 
308: 1076-80.

2. McVie R. Pseudoiumor cerebri and thyroid*replacemem therapy. N Ertgl 
J Mtd 1983; 309: 731.

3. Hymes LC et ai. Pseudotumor cerebri and ihyroid-rcplacanem therapy. 
N Engi ĩ  Mid 1983; 309: 732.

4. Strickier c  Piion AF. Presumed le^Khyroxỉne-ỉnduced pseudotumor 
cerebri ỉn a pedỉatric patíent bdng created ỉor congenital hypothyroỉd- 
ism. ŨÌH Ophthaimoi 2007; l: 545-9.

s. Ragbavan s. tí ai. Pseudocumor cerebrỉ in an inlant aíter L-thyroxine 
therapy Cor transíent neonatai bypothyroidỉsm. J Pediaũr 1997; 130:478- 
80.

6. Duarte J. tí ai. Thyroxíne-induced partiai complex status epUeptỉois. 
Am  Pharmacotker 1993; 27: 1139.

7. Kondzỉella D, tí ai. Choreathetosis due to abuse of levothyroxỉne. J 
Neuroi 2009; 256: 2106-8.

Hypersensitivity. A hypersensitivity reaction (ỉever, 
eóĩinophilia. and liver dỹsfunction) wãs reported* in a 63- 
year-old hypothyroid woman wlth Hashimoto's thyroiditis 
during aeatment with liothyronine or levothyroxme. 
Symptoms disappeared when the drugs were stopped. 
Aíter an interval of 4 months liothyromne was gradually 
reintroduced vvithout adveise eổea.

Urácaria and angioedema have been described in a 
patient who received thyroid and levothyroaáne.2 ĩa a 
hirther case similar reactions were attributed to the 
presence of sunset yellovv as colouring agent in the 
proprietary levothyroxine preparatíon.1

1. Shibata H. tí ai. Hypenensỉtỉvity caused by synthetỉc thyroỉd bonnones 
ỉn a hypothyroíd pacỉem wỉch Hashimoco's thyroidỉtís. Ardt btítm  Mad 
1986; 146: 1624-5.

2. Pandya AG, tí aí. Chronỉc untcaria assodated wiih exogenoos dbỵroid 
use. Anh Dermatol 1990; 126: 1238-9.

3. Lévesque B. tí  ai. Reporứng advene dnig rcacúona by propcietary name. 
Lanctí 1991; 338: 393.

Overdosage. In overdosage with thyroid drugs aggressive 
therapy is not normaDy justified in asymptomatíc patients, 
aỉthough varỉous regimens have been tried in large over- 
dosageT

Massive overdoses of Ievothyroxine and liothyronine (up 
to 1000 times the normal dose over 2 to 12 days) have been 
descxibed in small numbers of patíents.1'* Symptoms of 
thyrotoxicosis can occur vvithin the first 6 houis aíter 
ingestion of liothyronine but can be delayed for 2 to 5 days 
after levothyroxine, due to the time taken for metabolỊc 
conversion to liothyronine. Symptoms of thyrotoxicosis 
that have been reported include íever, arrhythmias, 
tachycardia, inaeased blood pressure, coníusion, agitadon, 
neurological complications, and coma.1-2-5 Treatment oí 
overdosage indudes consideration of the use of activated 
charcoal and a beta blocker such as prơpranolol or 
metoprolol to treat tachyarrhythmia.2-4,5 In most cases 
serious toxicity does not occur and patients recover with 
supportive therapy. Diuresis and haemodialysis do not 
enhance elimination because thyroid hormones are highly 
protein bound. It has also been conđuded that plạsma- 
pheresis and haemoperỉusion provide no signiScant dinical 
benefit>‘

1. Kulig K. et ai. Levothyroxine overdosage assodated vrith sóaut** in * 
young child. JAMA 1985: 254: 2109-10.

2. Blnimdii l.e ta L  Masãve thynntíne inuxỉcađoa: evaluadoo oí plasm* 
extraaion. tnlaaive Can Mtd 1987; 13: 33-8.

3. Gollghtly LK, tt al. CliniaU eBeca o( acddenul levothyioxine ingesno 
in chUdrén. A m ỉD ừ  aríM  1987; 141: 1025-7.
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4. Henderson A. tí  ai. Lack oí eííỉcacy of pỉasmapheresis ỉn a patlent 
overdosed wỉỉh thyroxine. Anaatk ĩntavàve Can 1994; 22:463-4.

3. Hack JB. tí aL sêvere symptoms foỉlowỉng a masstve intentỉonal L- 
thyroxỉne ingestion. Vet Hum Tcođcol 1999; 41:323-6.

6. SoU H, tí aỉ. Massỉve triiodothyroníne intoxỉcation: dEQcacy oỉ 
bemơperỉusỉOD? Thyroid 2002; 7:637-40.

7. Tsutáoka BT, ứ  a l Sdxore in a child aỉter an acute ỉngestỉon of 
levothyroxine. Ptdừar Emerg Can 2003; 21:837-9.

8. Ho J, tí a l Massive levoihyroxine ingestìon in a pediattỉc patíent: case 
rcport and dỉscussỉon. CJBM 2011; 13: 163-8.

Precautions
Levothyroxme is contra-indicated in untreated hyper- 
thyroidism. It has a narrow therapeutic index and shoũld be 
used with extreme cautìon in patients with cardiovascular 
disorders induding angina, heart lailure, myocardial 
iníarction, and hypertension; lower initìal doses, smaller 
increments, and longer intervals betvveen increases should 
be used as necessarỹ. An ECG períormed beíore starting 
treatment with levothyroxine may help to distinguish 
underlying myocardial ischaemia from changes induced by 
hypothyroidism. Levothyroxine should also be introduced 
very gradually in elderly patients and those with long- 
standing hypothyroidism to avoid any sudden increase in 
metabolic demands. It shouỉd not be given to patients with 
adrenal insuffidency without adequate corticosteroid cover 
othervvise the thyroid replacement therapy might pre- 
dpitate an acute adienal crịsis.' Care is also required when 
levothyroxine is given to paiỊẽnts with diabetes mellitus or 
diabetẽs insipidus. Thyroỉd hormones may affect the seixure 
threshold and care is needed when levothyroxine is given to 
patìents with epilepsy.

Tests of thyroid íunction are subjea to alteration by some 
nonthyroidal dinical conditions and by many drugs, some 
oỉ tvhich are mentioned under Interactions, beIow.

Abuse. For mention oỉ abuse of levothyroxine by athletes 
ỉor weight loss see Obesity, under Uses and Adminỉstra- 
tion, p. 2340.1. For reỉerence to periodic paralysis ỉn a 
woman abusing levothyroxúie as a slimmỉng aid, see 
under E£fects on the Musdes, p. 2340.2.

Adrenocortical insuffidency. Thyroid-hormone replace- 
ment vvithout additional cortìcosteroids may predpitate 
acute adrenocortical insuíữđency in patients with 
impaired adrenocortical ỉunction. induding those with 
subclinical or unrecognised adrenoeorácal disease.1 
Prompt diagnosis and replacement of corticosteroids can 
prevent the development of a potentially ỉatal crisis. ỉt has 
been pointed out that a raised concentration of thyroid- 
stimulating-hormone alone may not necessaiily imply 
hypothyroidism ỉn patients with chronic adrenocortical 
insuíhđency.2 Even conhimed hypothyroidism in these 
patíents may not be permanent.

t . Ponseca V, «  ai. Acute adrcnal crisis precipỉiated by thyroxine. 3M3 
1986; 292: 1185-6.

2. Davỉs J, sheppard M. Acute adrenal crisls predpitated by Ihyroxine. BMJ 
1986; 292: 1595.

Anaemia. Four patients with iron dehdency anaemia and 
primary hypothyroidism developed palpitations and rest- 
lessness on treatment with levothyroxine sodium. and the 
drug had to be stopped. Upon correction oi the anaemia 
with íerrous sulíate, all were able to tolerate levothyroxine 
therapy.1 For a waming that íerrous sulỉate reduces 
absorption of levothyroxine hom the gastrointestinal tract, 
see Iron Salts under Interactions, p. 2342.1.

1. Shakir KMM. tía i. Anemỉa: a cause of Intolerancc to thyroxinc sodỉum. 
Mayo ơm  ProclOOữ. 75: 189-92.

Breast feeding. Minimal amounts of thyroid hormones 
are distributed into breast milk. The last available guidance 
hom the American Academy of Pedỉatrics noted that no 
effects had been seen in breast-fed iníants whose motheis 
vvere taking levothyroxìne and as such considered its use 
to be usually compatible vvith breast feeding.‘

Although levothyroxine in breast milk will be 
insuffident to treat any hypothyroidism in the suckling 
nevvbom, it has been suggested that it may mask detection 
of any hypothyroidism in su ch a neonate.2 However, the 
BNF considers that the amounts involved are too small to 
aữect tests for neonatal hypothyroidism.

1. American Academy of Pedỉatrics. The transỉer ỡf dmgs and other 
Chemicals into human mỉlk. Pediatrửs 2001; 108: 776-89. (Retíred May 
2010] Conectỉon. ibid.; 1029. Aỉso availabỉe a t  http://ttppoỉỉcy. 
aappublÌcatíons.org/cg>/contem/fuỉl/pedỉatrics%3bỉ08/3/776 (accessed 
18/05/05)

2. Anonymous. Can a woman on thyroxỉne saíely breast-íeed her baby? 
BÁU 1977; 2: 1589.

Cardiovascular disorders. There is a complex relatìonship 
between the heart and thyroid.1 Cardiovascular abnormal- 
ities may be assodated with hypothyroidism as well as 
with levothyroxine replacement therapy, hence the need 
ỉor caution.

1. Gimmage M. Prankiyn J. Hypothyroidism. thyroxine treatment. and 
the hearL Ham  1997; 77: 189-90.

Myosthénia. Thyroid hormones may occasionally predpi- 
tate or exacerbate a pre-existing myasthenic syndrome.1-2

1 Mastaglia FL Adverỉe eSects ot diugs on musde. D nip 1982; 24: 304-
21.

2. Lane ĨUM. Routledge PA. Drug-induced netuologỉcal dlsorders. Drup 
1983; 26: 124-47.

Porphyria. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Swe’den, dassihes levothyroxine as 
not poiphyrinogenic it may be used as a drug of fiist 
choice and no precautions are needed.1

1. The Dnig Database ío t Acnte Porphyila. Avallable ac http://www. 
dnigs-porphyria.org (accessed 05/09/11)

Pregnancy. Most authorities consider that thyroid hor- 
tnones do not readily cross the placenta. Placental transỉer 
has been reported,1 but in amounts so limited that a 
mother with physiological concentrations of thyroxine 
and tri-iodothyronine would not provide normal thyroid 
hormone concentrations to a íetus with congenital hypo- 
thyroidism.2'*

Levothyroxine requữements increase in hypothyroid 
women during early pregnancy. A small study involving 20 
pregnandes found that the dose requirement rose hom the 
áxth to the sixteenth week of gestation beíore reaching a 
plateau; a mean dose inơease of nearly 50% was eventually 
requữed in 17 cases.5 The authors recommended that all 
hypothyroid women should have theữ levothyroxine dose 
increased by 30% as soon as pregnancy was conhrmed, to 
avoid any risk of an initial perỉod of hypothyroxinaemia 
before the first obstetric visit. Thereaher, dosage should be 
adjusted according to serum-thyrotropin concentrations. 
See also under Hypothyroidism, p. 2333.3.

For mention oí the possible value of levothyroxine 
treatment in redudng miscarrỉage and premature bịrths in 
euthyroid women with thyroid autoantíbodies, see Thyroid 
Autoantíbodies under Uses, p. 2340.1.

1. Vuỉsma Ta tí ai. Matemal-ỉetaỉ transíer of thyroxỉne in congenitaỉ 
hypothyroỉđism due to a totaỉ organỉũcatỉon deíea or thyroid agenesỉs. 
N EngUMed 1989; 321:13-16.

2. Sadc J, tí ai. Matemal-ỉetaỉ ưansíer of thyroxine. NEngUMed 1989; 321: 
1549-50.

3. Bachrach LK, Buitow GN. Matema!-fetal ơansíer of thyroxine. H EngU 
Med 1989; 321: 1549.

4. Vulsma T. tí ai. Matemaỉ-ỉeul transỉer oỉ thyroxỉne. N  Engl J  Meẩ 1989; 
321: 1530.

5. Alexander EK. tí a i Tỉming and magnitude of ỉncreases in levothyroáne 
requỉrements during pregnancy ỉn women wỉth hypothyrcâdỉsm. NEngi 
J Međ 2004; 351:241-9.

Interactions
Reíerences.

1. Talcahashi N. ri aí. EHect ol thyroid honnone on the acdvity ot CYP3A 
enzyme in humans. J ũin ĩharmacol 2010: 50: 88-93.

Antiarrhyihinics. Amiodarone1 may inhibit the de-iodina- 
tion of thyroxine to tri-iodothyronine resultứig in a 
decreased concentratìon of tri-iodothyronine with a rise in 
the concentration of inactive reverse ữi-iodothyronine.

1. Hershman JM. tí ai. Thyroxine and trỉỉodothyronỉne kỉnetícs in cardiac 
patỉents takỉng amiodarone. Ađứ Bndoainoi (Copenh) 1986; 111: 193-9.

Antiboderials. Enzyme induction by rifampiánla 
enhances thyroid hormone metabolism resulting in 
reduced serum concentrations of thyroid hormones.

Two patients with previously stable thyroid function 
while receiving levothyroxine were found to have 
developed hypothyToidism 3 to 4 weeks aher starting oral 
ưeatment with àproỊloxaãn? In one patient increasing the 
dose of levothyroxine was ineííective and thyroid hinction 
only retumed to normal aher dproíloxaàn was withdrawn. 
In the other patient giving the drugs 6 hours apart was 
suỉfĩdent to overcome the interaction.

1. Ohnhaus EE. Studer H. A link between ỉiver microsomai enzyme activỉty 
and thyroid hormone metaboUsm in man. B rJ ơỉn Pharmaeoỉ 1983; Ỉ9ỉ 
71-6.

2. Noỉan SR. tí ai. Interactỉon between rriampỉn and levothyroxine. South 
Med J 1999; 92: 529-31.

3. Cooper JG. tí ai. Gproũoradn interacts with rhyroid repỉacement 
iherapy. BMJ 2005; 330: 1002.

Aritícoogulants. Thyroid hormones enhance the effects of 
ơral anticoagulants (see under the imeractions of Warfarin, 
p. 1535.2). Patients on anticoagulant therapy thereỉore 
requứe carẹỉul monitoiing when ưeatment with thyroid 
drugs is started or altered as the oral anticoagulant dose 
may need to be adịusted.

Antidepresiants. Some drugs su ch as lithium act directly 
on the thyroid gland and inhibh the release of thyroid 
hormones leading to dinical hypothyroidlsm.1

The eSects oỉ levothyroxine in hypothyroid patients may 
be decreased by use with sertraỉine, and the dose of 
levothyroxine may need to be increased.2

For the eííects of thyroid hormones on tricydic 
antidcprtsscmts see under Amitriptyline, p. 407.2.

1. Rarasay I. Drugs and non-thyroid induced changes in tbyroid funcdon 
tests. PoitỊrad Mat J 1985; tú  375-7.

2. McCowen KC ri HÍ. Elevated serum thyrotropin in thyroxine-treated 
patients wỉth hypothyroidism gỉ ven sertialine. N Engì J Med 1997; 337: 
1010-11.

AntidiabeHcs. Às thyroid status inũuences metabolic activ- 
ity and most body Systems, correction oỉ hypothyroidism 
may aổert other dỉsease States and dosage oỉ any drug 
ưeatment In hypothyroid diabetics for instance, starting 
thyroid replacement therapy may increase theừ ừ ỉsu lin  or 
o ra í h yp o Ịtya u m ic  requữements.1

1. RcíetũB s. Thyroid honnone therapy. Mn/C/ỚT//ort/: Am 1975; 59:1147- 
62.

AniiepilepHcs. Enzyme ìnduction by drugs sụch as carba- 
m a zep in e}a  p h m y tõ in ,2-J or barbiturâ teí*  enhances thyroid 
hormone metabolism resulting in reduced serum concen- 
trations of thyroid hormones. Thereíore, patỉents on thy- 
roid replacement therapy may require an increase in theữ 
dose of thyroid honnone ư these drugs are also given’ and 
a decrease ư the enzyme-ỉnduãng drug is withdrawn.4 
P henytoừi,J and c a rb a m a ĩtp in t may reduce protein binding 
by displatíng the thyroid hormones hom theữ plasma- 
binding sites. As thyroid hormones are highly protein 
bound, changes in binding might be expected to inQuence 
requirements in thyroid rẽplacement therapy, but in prac- 
tice there is little dỉnical evidence of any problems except 
with thyroid-hmction testing.

1. ConneU JMC tí aL Changes in drcuỉadng ứiyroid honnones during 
shon-tcrm hepatic enzymc induction wỉth carì>amazepine. Eur J Gùt 
Pharmacoỉ 1984; 26: 453-6.

2. Laridn JG, tí aỉ. Thyroid honnone concenữations in epiỉeptỉc parients. 
E urJơừt ĩharmaeoì 1989; 36:213-6.

3. Franỉdyn JAa tí ai. Measurement of ỉree thyroỉd hormones in patíents on 
long-tẽnn phenytoin therapy. EurJ ơùi Pharmacol 1984; 26:633-4.

4. Ohnhaus EE Studer H. A lỉnk bctween liver microsomal enxymc activity 
and thyroid honnonc mecabolỉsm in man. Br J Clin Pharmacol 1983; 15: 
71-6.

5. Biackshear JL  tí  ai. Thyroxine repỉacement requỉrements ỉn 
hypothyroid padents recdving phenyioin. Ann ỉntem Med 1983; 99: 
341-2.

6. Hoâbrand BL Baibiturate/ứiyroỉd-honnone ỉnteraction. Lanctí 1979; ỉi: 
903-4.

Antimalaríais. Increased thyroid-stimulating hormone 
concentration has been noted aher the use oỉ ch b ro q u in e  
vvith proguam l íor malaria prophylaxis in a patient stabi- 
lised on levothyroxine.1 Inductìon of liver enzymes by 
chloroqume resulting in increased metabolism of levothyr- 
oxine was suggested as the mechanism.

1. Mun e n  Y, tta l Inieractỉon ơi ihyroxine sođium wiih antímalarial drugs. 
BAU 1997; 314: 1593.

Antineoplasiks. Eight patíents taking levothyroxine, sub- 
sequent to thyroidectomy, developed raised concentra- 
tions of thyTOid-stũnulating hormone (TSH) and dinical 
hypothyroidism when they were given im a ứ n ib . Increasing 
the levothyroxine dose reveised hypothyroidism in only 3 
patients, but TSH concentrations retumed to normal in all 
patients when ìmatinib was stopped. In contrast, these 
eữects did not occur in 3 other patients with a normal 
hmctioning thyroid. The authors reasoned that imatinib 
might have stimuỉated the dearance of thyroxine and tri- 
iodothyronine by indudng uridine diphosphate glucuro- 
nosylttansỉerases, but evidence is needed to conũrm this 
mechanism. They suggested that the dose of levothyroxine 
should be at least doubled, with close monitoring of thy- 
roid íunction, beỉore imatinib is given to patients with 
hypothyroidism.1

1. đe Groot JWB. ri a/. Imatiníb inđuces hypothyroidỉsm in padents 
recelvìng levothyroxine. Qin Pharmacol Thtr 2005: 78: 433-8.

Antivirals. Thcre have been reports of interactions 
between HTV-protease inhibitors and levothyroxine. An 
increased dose of levothyroxine was necessary vvith rìto n a - 
v ir 1 vvhereas a decxeased dose was needed with in d ừ ia vir.2

1. Tseng A. Fletdier D. Interaction bemeen ritonavir and levothyroxine. 
AIDS 1998: 12: 2235-6

2. Lanzatame M. ri al. Interactìon benveen levothyroxine and indlnavir in 
a patient vvith HIV iníection. lnfatim  2002; 30: 54-5.

Beta blockers. Studies have indicated tha: plasma concen- 
tratìons of proprano lo l are reduced in hyperthyroidism 
compared with the euthyroid State, probably due to 
increased dearance1"* and hypothyroid patients receiving 
chronic propranolol therapy have had a reduction in 
plasma-propranolol concentrations when given levothyr- 
oxỉne treatment2

P ropranolol may inhỉbit the de-iodination of thyroxine to 
tri-iodothỳronine resulting in a decreased concentratíon oi 
tri-iodothyronine and a rise in the concentration of inactive 
reverse tri-iodothyronine.5 4

1. Feely J, ri aL Increased dearance ol propranolol in thyrotoxicosís. A m  
In tm  Ma! 1981; 94: 472-4.

2. Peely ỉ.c ta L  Pỉasma propranolol steady State concentiatíons tn thyroid 
disorders. Em J ơ ò ì Pharmaal 1981; 19: 329-33.

3. Aro A. ri aL Pharmacokỉnetìcs oỉ propranolol and sotaloỉ ỉn 
hyperthyioidỉsm. Em  3 ơin PhmrtUỉcol 1982: 21: 373-7.

4. Halỉengren B. ri ttl. Inlluence of hyperthyroidism on the kỉnetỉcs õỉ 
methimazole. propranoloL metoproloL and atenolol. Em J Oht 
Pharmaml 1982; 21: 379-84.
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5. Chamben JB, t í  ai. The etíeas of propnaoỉoỉ on thyroxỉne metaboMsm 
and triiodotbyronines productỉon ỉa  man. J  CL01 Phamutal 1982; 22: 
110-16.

6. WUkins MR, tí aL Eữea of proprmnoloi on thyroid homeostaỉis aí 
hcaỉthy voỉunteers. Postgrad Med J  1985; 61: 391-4.

Cardioc glycosides. Serum-digoxm concentrations appear 
to be lower in hyperthyroidism and higher in hypo- 
thyroidism,1 which may contribute in part to the observed 
insensitívity oỉ hyperthyroid patíents to digoxùt therapy,1 
although other mechanisms have been proposed.1

1. Croxson MS, IbbcRSon HK. Seram digoxỉn in pstỉenis wỉth thyroid 
discasc. 3*ut975; i ;  566-3.

2. HuOnun DH. It al. Digoxỉn in hyperthyroidism. ũ in  Pharmacoi Ther 
1977; s t  533-3.

3. Lawrencc JR. íĩa ỉ. Dỉgoxin kinctỉcs in panents wiĩh ihyroid dyshinoion. 
Clin Pharmacoí Thtr 1977; 22: 7-13.

chekrtors and antidoles. Lanthanum carbonatc reduced the 
absorption oỉ levothyroxine, an eữect that was thought to 
be due to the lan than um ion binding with thyroid hor- 
mones in the gasưointestinal tracL An interval of at least 
2 hours is suggested between taking the 2 drugs.' A simi- 
lar effea has been seen with sodium poỉystyreni suựonate2 
and sevelamer.5"5

1. Weiczman SP, tí ai. Colesevclam hydrochỉoride and ỉamhanum 
carbonair imerícrc with the absorptìon of levothyroxine. Thytvid 2009; 
19: 77-9.

2. McLean M. a  a i Catìon-exchange reán and inhibitỉoo of iruestinal 
absorptíon oí thyroxine. Lancữ 1993: 34i: 1286.

3. Diskỉn CJ. tí ai. EHect of phosphate binden upon TSH and L-thyroxine 
dose in parìents on ihyroid repỉacemenL ỉm  Urvi Sephrol 2007; 39: 599- 
602.

4. John-KaUrickal J. tí ai. New medicadom which decrease levothyroxíne 
absorption. Thyroiắ 2007; 17: 763-3.

5. Amadonir M. Johannesson AJ. Phosphate binders and riming oí 
levothyroxỉne adminístratìon. Nephroi Dial Transpiant 2008; 23: 420.

GastrointeỉHnal drugs. Sucralfate reduces absorption of 
levothyroxine írom the gasưointestinal tractu  as does ãlu- 
minium hydroxide,J and caỉáum carbonatc,4’5

1. shernun &L a  đi. Sucnlliie causcs nulabsorption o( L-thyroxine. Am J 
M.rá 1994; 96: 531-5.

2. Campbell JA. tí ai. Sucraỉỉate and che absorpdon of L-ihyroxine. Ann 
iM tnt Mtd 1994: 121: 152.

3. Uel Y. a  a i NonspecUìc imestinal adsoiption oỉ levothyroxine by 
aluminỉum hydroxide. Am J Med 1994; 97: 363-5.

4. Schneyer CR. Caldum carbonate and reductíon oỉ levothyroxine 
eỄBcacy. JAMA 1998; 279: 750.

5. Sỉngh N. tí  a i Eííea oí calàum carbonate on che absorption of 
ỉevothyroxine. JAMA 2000; 283: 2822-5.

General anaesthetks. Severe hypertension and tachy- 
cardia have been reported' when kctamine was used in 
patients taking levothyroxine.

I. Kaplan JA. Coopcrraan LH. Alarming reaciỉoos co ketamine in paảeũỉs 
taking thyroid medỉcatíon-ireatment wỉth propranoỉoỉ. Anesứiaỉoiagy 
1971; 35. 229-30.

Iran sahs. Ferrous suựate reduces absorption of levothyrox- 
ine bom the gastrointestinal tract.1

1. Campbell NRC. tí ai. Perrous sulỉate reduces chyroxỉne eỉDcacy in 
patients wiih hypoibyroỉdism. Ann ỉntem Mai 1992; 117: Ỉ0Ỉ0-13.

Lipid regukrting drugs. Both decreased eỉhcacy1 and 
increased efficacy2 of levothyroxine have been reported in 
individual patients given lovastatin. Increased thyroid sti- 
mulating hormone concenưations. requiring increased 
doses of levothyroxine, have been reported when simva- 
statỉn vvas begun.5

Coleỉtyramine signiBcantly reduces the absorption ol 
levothyroxine by binding vvith thyroid hormones in the 
gastrointestinal traCT. The malabsorption of levothyroxine is 
minìmised by allowing an interval of 4 to 5 hours to elapse 
betvveen taking the tvvo drugs.4 A similar eữect has been 
seen with colescvelam, and a 4-hour interval is aiso 
recommended.5-6

1. Dem ke DM. Drug inĩeracnon between thyroxỉne and ỉovastatỉn. tỉ  Engl J 
Meẩ 1989; 321: 1341-2.

2. Gormley GJ. Tobert JA. Drug inceraaion between cbyroxỉne and 
ỉovastatín. N En$ỉ J  Meắ 1989; 321: 1342.

3. Klsch E. Segaỉỉ HS. ỉnteracùon becween sỉmvanatỉn and L‘thyroxine. 
Ann ĩntem ủ tả  2005; 143: 547.

4. Northcutt RC. tí  ai. The tnũuence of choỉestyramioe on thyroxine
absorptỉon. JAMA 1969; 208: 1857-61. ,

5. Weitzman SP. tí ai. Coteseveỉam hydrochlorỉde and lanchanum 
carbonate íncerfere with the absorptíon oí levothyroxỉne. Thỵroid 2009; 
19: 77-9.

6. Bromt KS, tí a i Edect oí the blle add sequescrant coỉeseveỉam on the 
pharmacokúierics of pỉoglỉtazone. repagỉỉoide. estrogen estradỉol. 
norechiadrone. levothyrơxine, and gỉyburỉde. J  ơ in  Pharmacol 2010; 
50: 554-65.

NSAIDỉ. Falsely low concenưatỉons of levothyroxine (T4) 
or tri-iodothyronine (Tj) have been reported during ưeat- 
ment with some anti-inflammatory drugs. Serum TSH 
measurements are less aữeaed by NSAỈDs and thereíore 
TSH would be the optũnal screetnng test in patients 
receiving an NSAID.1

1. Samuels MH. tí  đi. Vartable eữects of nonỉteroldal antUnũammatory 
agents on thyroíd test results. J  ơin Endocrmol Mtíab 2003; 88: 5710-16.

Orlistat. A ca se of symptomatìc hypothyroidism ivithin 2 
weeks of commendng orlistat has been reported in a 
vvoman stabilised on thyroxine tberapy.1 us licensed pro-

dua iníormation recommends monitoring patients for 
changes in thyroid hmction if they are taking both 
levothyroxine and oriistat. and to administer the drugs at 
least 4 hours apart.

1. Madhava K. Hartley A. Hypothyroidism in ttayrotd cardnoma foUoir-up; 
orltetat may inhibỉc the absorption oi thyroxine. ơin Oncol (R Cott SaấM) 
2005; 17: 492.

Sex hormones. Oatrogm therapy increases se rum concen- 
trations of thyroxine-binđing globulin, thus increasing the 
amount of bound thyroxine. Normal thyroid hmction sti- 
mulates thyroxine synthesis to compensate for this eHect 
and maintain normal bee-thyroxine serum concentra- 
tions. In hypothyroidism, however, patients treated with 
exogenous levothyroxine who receive oesưogens, as in 
oral contraceptives or HRT,1 may require an increase in 
levothyroxine dose. In contrast, andngms teduce the con- 
centratíon of the binding globulin. which has resulted in 
dinical hyperthyroidism when given to postmenopausal 
women maintained on levothyroxine replacement ther- 
apy.J

Increased levothyroxine requbements were noted in two 
women when they took raỉoxifene at the same time as 
levothyroxine: the effea could be reversed by separating 
doses òf the two drugs by about 12 hours.’-4

1. Araỉah BM. lncreased need íor thyruxine in vvomen with hypothyroid* 
ism đuring esưogen iherapy. N Etĩgỉ J Mcé 2001; 344: 1743-9.

2. Aníah BM. Decreased levoihyroxine requirement ỉn women with 
hypothyroidỉsm during androgen Uìerapy íor breast cancer. Ann ỉrttem 
MỈd 1994; 121: 247-51.

3. Siraj E5, tí ai. Raloxiíene causỉng malabsorpcion oí lcvoihyroxine. Ardt 
Iỉtíent Med 2003; 163: 1367-70.

4. Ganvood Cỉ, tí ai. ỉnaeased thyroid-stimulatmg hormone levels 
associaced wtih concoaiitant âdminisơaũon oí levothyroxine and 
raỉoxiỉene. Pharmacotherapy 2006; 26: 881-5.

Sympathomimetícỉ. Thyroid drugs increase metabolỉc 
demands and should therclore be used vvith caution vvith 
other drugs knovvn to inũuence cardiac lunction, such as 
the ỉympaửiomimetia. as they may enhance this eữect. In 
addition, thyroid hormones may increase receptor sensi- 
tivity to catecholamines.

Pharmacokinetics
Levothyroxine is variably absorbed {rom the gastrointestinal 
tract after oral doses. Fasting increases absorption. Once in 
the õrculation. levothyroxine is extensively protein boưnd, 
mainly to thyroxine-binding globulin (TBG) but also to a 
lesser extern to thyroxine-binding pre-albumin (TBPA) or 
to albumin. Levothyroxine has a plasma halí-life of about 6 
to 7 days in euthyroid subjects; the half-life is prolonged in 
hypothyroidism and reduced in hyperthyroidism.

Levothyroxine is mainly metabolised in the liver and 
kidney to tri-iodothyronine (liothyronine) and, about 40%, 
to inactive reverse tri-iodothyronine (reverse Tj) both of 
vvhich undergo íurther deiodinatíon to inactive metabolites. 
Further metabolites result bom conịugation and decarbox- 
yladon; tetra-íodothyroacetic aád  (tettac) is one such 
metabolite. Further hydrolysis of the conjugates releases 
bee hormone, which can be reabsorbed in the intestine to 
undergo enterohepatìc recyding. Some conjugates reach 
the colon unchanged, then undetgo hydrolysis, and are 
eliminated in the íaeces as bee hormone. Levothyroxine is 
mainly eliminated by the kidneys as bee drug, deiodinated 
metabolites. or conjugates.

The distiibủtion of thyroid hormones into breast milk 
and across the placenta is discussed under Breast Feeding 
andPregnancy (p. 2341.1 and p. 2341.2).

Absorprion. A study found that patients with multinodu- 
lar goitre and impabed add secretíon (such as Helicobacter 
pylori-related gasưitis or aưophic gastritis) required 
increased doses of levothyroxứie, suggesting that normal 
gastric add secretion iỉ necessary for eUective absorption 
oi otal levothyroxine.1

1. Centanni M  a  ai. Thyroxỉne in goiter. Hdicobacter pylon iníealon. and 
chronic gasõỉúỉ. N Etigl J Med 2006; 354: 1787-95.

Preparations
Proprietary Preparalions (details are given in Volume B)
Single-ingredient Preparaiions. Arg.: Euthyrox; Synthroid; T4; 
Austral.: Euưoxsig; Oroxine; Austria: Euthyrox; Thyrex; Betg.: 
Elthyrone; Euthyrox; Thyrax; Braz.: Euthyrox; Levoid; Puran 
T4; Synthroid; Tetroid; Tưoidin; Canad.: Eltroxin; Euthyrox; 
Synthroid; Chile-. Esaldox; Eutirox; Synthroid; China: Euthyrox 

Letrox (3Tữ)9ĩ); Nei Zhang Qing (rtBíS); You Xian 
Ze Nĩng (TỈM*); Cz.: Eltroxln; Euthyrox; Letrox; Dertm.: 

Elưoxứi; Euthyrox; Fr.: Levothyrox; Ger.: BerlLhyrox; Euthyr- 
ox; L-Thyroxt: Thevier; Gr.: Euthyrox; Levothroid; Medithyr- 
ox; T4; Thyro-4; Thyrohoimone; Hong Kottg-. Elưoxint; Hung.: 
Euthyrox; Letrox; ĩndừt: Eltroxin; Indon.: Euthyrox; Thyrăx; 
IrL: Eltroxm; Israel. Elttoxin; Euthyrox; ItaL: Eutirox; Tiracrin; 
Tưosint; Jpm Thyradin-S; Malaysia: Euthyrox: Oroxine; Mex.: 
Abutiroit; Cynocuaơo; Eutứox; Karet; Leutiral; Tưoidine; 
Neth.: Eltroxin; Euthyrox; Thyrax; Tirosint; Norw.: Euthyrox; 
Levaxin; NZ: Eltroxin; Euưoxsig; Synthroid; Philipp.: Elưoxin; 
Eurolev; Euthyrox; Synthroid; Thyrax; Thyrohext; PoL: Eíer-

oxf; Elưoxúi; Euthyrox; Letrox; Port: Eudrox; Letequatroỷ; 
Lenen Thyrax; Rtts.: Bagothyrox (EaroTHpoic); Euthyrox 
(3yroporc); S.Afr.: Eltroxin: Euthyrox; Synthroid; Singapore. 
Eltnnún; Euthyrox; Oroxine; Thyrosit; Spain: Dexnon; Eudrox; 
Levothroid; Swed.: Euthyrox; Levaxin; Switz.: Eltroxine; 
Euthyrox; Tirosint; Thai: El-Thyro; Eltroxìn; Euthyrox; Patrox- 
in; Pondtroxin; Thyrosit; Turk.: Euthyrox; Levotiron; Teỉon 
UK: Eltroxin; Evotrox; ukr.: Euthbox (3yTHporc); Tlvoral 
(TnBopaa)t; USA: Levothroid; Levoxyb Novothyrox; Synthroid; 
Unithroid; Venei.: Euthyrox; Thyrax.

Multi-ìngrsdierứ Preporotions. Arg.: Eutroid; Levotrin; Austria: 
Combithyrex; Jodthyrox; Novothyrab Belg.: Novothyrab Chile. 
Novothyrab Cỉ.: iodthyrox; Thyireotom; Fr.: Eutbyrab Ger.: 
Jodthyrox; L-Thyrox Jodf; Novothyral; Prothyrid; Thyronajod; 
Gr.: õithyron; ItaL: Dermodnedc Somatollne; Tĩroide Amsa; 
Mex.: Cynoplus; Novotírai; Poi.: Jodthvrox; Novothyrab Rus.: 
Iodocomb (ãoaoKouố); Jodthyrox (HoATRpoKC); Novothyral 
(Hoaonipan); Thyreocomb (THpeoroMỄ); Thyreotom (TitpeoTOií); 
iA/r.: Diotroxin; Switz.: Novothyral; Turk.: Bitíront; USA: 
Thỹrolar.

Homoeopaihic Preparxrtions. Austria: Lymphomyosot; Cz.: Lym- 
phomyosot; Ger.: Lymphomyosot N; Lymphomyosot; Hung.: 
Lymphomyosot; S.Afr.: Lymphomyosot; Ukr.: Lymphomyosot 
(JIÌM<t»MÍo30T); Lymphomyosot N (JIÌMỘOMÌ030T H).

Pharmacopoeial Preporolions
BP 2014: Levothyroxine Oral Solution; Levothyroxúie Tablets: 
USP 36: Levothyroxine Sodiutn Tablets; lãotrix Tablets.

U o t h y r o n ỉ n e  S o d i u m  ÍBANM, riNNMị

Liothyronin-Natrium; Liothỵronln sodná sủl; Liothyronine 
sodique; Liothyroninum natricum; Uotíronin Sodyum; 
Liotlronina sódica; Liotironin-nátrium; Liotironino natrio 
druska; Liotyroniininatrium; Uotyronina sodowa; Liotyronin- 
natrium; Naơii Liothyroninum; Sodium Liothyronine; I-Tri- 
iodothyronine Sodium; Tri-iodotironin Sodyum; HaTpniã 
/Imotvipohmh; 3,53'-Tri-iodo-t-thyfonine Sodium.
Sodium 4-0-(4-hydroxy-3-iodophenyl)-3,S-di-iodo-L-tỳro- 
sine.
C,sH„l3NNaO4=673.0
CAS — 6893-02-3 (liothyronine); 55-06-ĩ (liothyronine sodlum ); 
8 0 6 5 -2 9 4  (liotrix).
ATC — H03AA02.
ATC Vet — QH03AA02.
UNII — GCA9VV7D2N.

NOTE. The abbrevíation T} is oíten used for endogenous tri- 
iodothyronine in medical and biochemical reports. Liotrix is 
USAN for a mixture of liothyronine sodium with 
levothyroxme sodium.
PlTarmacopoeias. In Eur. (see p. vit), Jpn, and US.
Ph. Eur. 8: (Liothyronme Sodium). A white or sllghtly 
coloured, hygroscopic powder. Praaically ínsoluble in 
waten slightly soluble ìn alcohol. It dissolves in dilute 
Solutions of alkali hydroxides. Store at 2 degrees to 8 degrees 
in airtight containẽrs. Protea bom light.
USP 36: (Liothyronine Sodium). A light tan, odourless, 
crystalline povvder. Very slightly soluble in water; slightly 
soluble in alcohol; practically insoluble in most other 
organic solvents. Store in airtight containers.

Uses and Adminisừation
Liothyronine ís a thyroid hormone (see p. 2332.1). It is used 
in the treatment of hypothyroidism (p. 2333.3), and is 
believed to be more active than levothyroxine (p. 2339.2). 
The onset of action of liothyrotúne is rapid, developing 
vvithúi a few hours, and thereỉore it tends to be used in 
drcumstances vvhere this, and its short duration oí action, 
are usehil, particularly in hypothyroid (myxoedema) coma.

With regular dosing the peak therapeutic eSect is ustially 
achieved vvithin 2 to 3 days; on withdrawal its eSects may 
persist for 1 to 2 days.

The dose of liothyronine should be individualised on the 
basis of dinical response and biochemical tests and should 
be monỉtored regularly. Although llothyronine is given as 
the sodium salL doses can be expressed in terms oỉ 
liothyroiúne sodium or liothyronine; the doses belovvare in 
terms of liothyronine sodium. Liothyronine sodium
10.3 micrognuns is equivalent to about lOmicrograms of 
liothyronine. Liothyronine sodium 20 micrograms is 
generally considered to be equivalent in actívity to about 
100 micrograms of levothyroxine sodium.

In hypothyroidỉsm  the usual initial oral dose nưiges 
bom 5 to 25micrograms daily, increased gradually to a 
maintcnance dose of 60 to 75micrograms daily in 2 or 3 
divided doses, although up to lOOmicrograms daily may be 
requbed in some patĩents. In elderly patients, in those with 
cardiovascular disorders, or in those with severe long- 
standing hypothyroidism. ưeatment should be introduced 
vvith doses at the low end of the range, vvith smaller 
increments, and longer intervals betvveen increases, as 
necessary.

Ail cross-reíerences reíer to entries in Volume A
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In hypothyroid coma liothyronine sodium may be 
given intravenously in a dose of 5 to 20 micrograinỉ by slow 
intravenous injection, repeated as necessary, usually at 
intervals oỉ 12 hours; the minĩmum interval between doses 
is 4 hours. An altemative regimen advocates an initial dose 
of 50 micrograms intravenously íollovved by {urther 
ũỹections of 25 micrograms every 8 hours until improve- 
ment occurs; the dosage may then be reduced to 
25 micrograms intravenously twice daily.

For the use of liothyronỉne in children, see below. 
Liothyronine has also been given in the diagnosis oỉ 

hyperthyroidism in aduỉts. Faiỉure to suppress the uptake of 
radio-iodine aíter several days of receiving liothyronine 
sodium suggests a diagnosis oỉ hyperthyroidism.

For use as augmentadon ưeatment vvith antidepressants, 
see Depresslon under Levothyroxine (p. 2340.1). 

Liothyronine hydrochloride has also been used.

Adminỉstration in children. In the USA, liothyronine sod- 
ium may be given orally for the treatment of congenital 
hypothyroidlsm. An inỉtial dose of 5 micrograms daily may 
be increased by 5 micrograms every 3 to 4 days, according 
to response, to the followmg usual maintenance doses:
• children below 1 year may requữe 20 micrograms daily
• children betvveen 1 to 3 years may require 50micr- 

ograms daỉly ■
• children over 3 ỵears: as for adults, see p. 2342.3
In the ỤK, liothyronine sodium may be given orally to 
children for the treatment of hypothyroidism in a dose of 
5 micrograms daily. 'However,' the BNFC recommends that 
children aged 12 to 18 years can be given similar oral doses 
to those used in adults for hypothyroidism, namely 10 to 
20micrograms daily initially, increased graduaỉly to 
óOmierograms daily, in 2 or 3 divided doses. For the 
management oỉ hypothyroid coma in children aged ỉ 2 to 18 
years, intravenous doses are the same as for adults, see 
p. 2342.3.

Adverse Effects, Treatment, and Precautions
As for Levothyroxine Sodium, p. 2340.2.

Porphyría. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenưe (NAPOS) and 
the Porphyria Centte Svveden, dassifìes liothyronine as 
not porphyrinogenic; it may be used as a drug oí ữrst 
choice and no precautions are needed.1

1. The Drug Daubase íor Acute Porphyria. Avaỉlabie at: http://www. 
đrugs-porphyria.org (accessed 05/09/11)

Interactìons
As for Levothyroxứie Sodium, p. 2341.2.

Pharmacokinetics
Liothyronine is readily and almost completely absoibed 
hom the gastrointestinal tract. Once in the drculation. 
liothyronine binds mainly to thyroxine-binding globulin 
(TBG), although less strongly than levothyroxine; some is 
also bound to thyroxine-binding pre-albumin (TBPA). 
Liothyronine has a plasma haU-lUe in euthyroidism oỉ about 
1 to 2 days; the halỉ-liỉe is prolonged in hypothyroidism and 
reduced in hyperthyroidism.

Liothyronine is metabolised by deiodinaúon to inactive 
di-iodothyronine and mono-iodothyronine. Iodine released 
by deiodination is largely reused within the thyroid cells. 
Further metabolites result from conjugation and decarbox- 
ylation; tiratricol (triac) is one such metabolite.

Thyroid hormones do not readily cross the placenta and 
minimal amounts are distributed into breast milk.

Preparatíons
Proprielary Preparations (details a re given in  Volum e B)

Singia-ingredient Praporotions. AustraL: Tertroxin; Canad.: 
Cytomel; Ckina: Nei zhang Qing (rt Fr.: Cynomel; Ger.: 
Thybon; Thyrotardint; Gr.: Cynqmel; T3; IrL: Tertroxint; ltaL: 
Liotir; Ĩl-Tre; Mac.: Cynomel; Liotrext; Triyotex; Neth.: Cyto- 
mel; NZ: Tertroxmt; Port.: Neo-T5roimade; S.Afr.: Tertroxin; 
Turk.: Tưomel; UK: Triiodothyronine Injection; USA: Cytomel; 
Triostat.
Mobt-ingredient Prẹporotions. Arg.: Eutroid; Levotrin; Tresite F; 
AusUia: Combithyrex; Novothyral; Belg.: Novothyral; chữa 
Novothyral; Cs.: Thyreotom; Fr.: Euthỹral; Ger.: Novothyral; 
Prothyrid; Gr.: Dithyron; ItaL: Tiroide Amsa; Mex.: Cynoplus; 
Novotiial; Redotex; PoL: Novothyral; Rus.: Novothyral 
(HoBơrapan); Thyreocomb (THpeoKOMổ); Thyreotom (THpeoTOM); 
SẠ/r.: Diotroxin; Switz.: Novothyrab Turk.: Bithont; USA: 
Thyrolar.
Hocnoaopotbic Praparotions. Ger.: NeyGeront Vitalkapsein A.
Pharmocoponol Preporalions
BP 2014: ỉâothyronine Tablets;
usp 36: Liothyronine Sodium Tablets; Liotrix Tablets.

Perchlorates
Depựiopà™.

Potassium Perchlorate
|ịh|oran Potàsu; Chloristan draselný; Kalil Perchĩoras; Kãiija 
l^ilọrãts; ,Kalijey Perklorat; Kalio í*rchloratas;J<aliurnpẹr- 
cblọraat;, Kaliumperchlorat; Kaliumperkloraatti; Kaliụmperk- 
lorat; Kálium-perklorát; Perdorato de Potássio; Perdorato di 
‘pợtassio; Perdorato potásico; Potassiurrv perchlbràtẽ 'dè;- 
Pota‘syum PerkToràt; KaniiéB nepxnopaĩ; nepxnopaT Kãnná.. 

:KCI04=138.5 . . 7 .
C4S — 7778-74-7.
ATC —  H03BC0Ì.
ATC Vet —  QH03BC01. 
u m  —  42255P5X4D.

Pharmacopoeias. In Eur. (see p. vu) and us.
Ph. Eur. 8: (Potassium Perchlorate). A vvhite or almost 
vvhite crystaUine powder or colourless crystals. Sparingly 
soluble in waten practicalỉy insoluble in alcohol.
USP 36: (Potassium Perchlorate). pH of a 0.1M solution in 
vvater is bervveen 5.0 and 6.5.

Sodium Perchlorate
Chloristan Sodný; Natriumperchloraat; Naừiunnperchlòrat; 
Naơiumperldoraatti; Natriumperkloratỉ Perchlòrate dé Sòd- 
ium;: Perdòrato de Sódio; Perclorato di Sodio; Perdorato: 
sódicò; Sodụ: hadchlòran; riepxnopaT HaTpMB.
NaCI04=122A .
CAS —  760 ì -89-0 (àhhydrous so d ịu m  perchlorate); 7791-07-3 
(soởìum  perchlorate m onohydrate).

Uses and Adminisừation
Potassium and sodium perchlorate reduce the uptake and 
concentration of iodide, peitechnetate, and other anions by 
the thyroid, dtoroid plexus, gastric mucosa, and salivary 
glands, probably by competitive inhibition of active 
transport mechanisms.

They have been used diagnostically as adjuncts to 
pertechnetate (,9mTc) to enhance visualisation of the brain, 
MeckeVs diverticulum, or the placenta by reducing 
unvvanted images of other organs. The usual oral dose oỉ 
either potassium or sodium perchỉorate was 200 to 400 mg 
given 30 to 60 mỉnutes beíore the use oỉ sodium 
pertechnetate (""Tc).

Potassium and sodium perchlorate have also been used 
with sodium iodide (,J1I) in the perchlorate discharge test of 
thyroid functìon. The release of radio-iodine from the gland 
aíter an oral dose oỉ perchlorate indicates a deíea in the 
binding of iodiđe by the thyroid and thus a deỉea m thyroid 
hormone synthesis. The test has also been used to 
investigate the action of antithyroid drugs.

Potassium and sodium perchlorate have been used in the 
treatment of hyperthyroidism  (p. 2332.2), but because of 
toxidty have been largely replaced by altemative 
treatments. However, perchlorates may be useful in 
patients with iodine-induced hyperthyroidism such as that 
associated with amiodarone therapy, by increasing 
responsiveness to conventional antithyroid drugs. A typical 
oral dose oí potassium perchlorate in amiodarone-induced 
hyperthyroidism is 1 g daily.
References.

1. Banalena L et a i Treatmem of amiodarone-inđuccd thyroioxicosis. a 
diíficult challenge: results oỉ * prospective study. J ơ in  Endữcrinol Meiab 
1996; 81: 2910-3.

2. WoUT J. Perchloraic and the thyroid gland. Pharmacoì Rev 1998: 50: 89- 
105.

3. Soldỉn OP. tí a i Perchlorate dlnical pharmacology and human health: a 
review. Ther Dtuị Monit 2001; 23: 316-31.

4. Banalena L, tí ai. Dỉagnosis and management of amỉodarone-induced 
thyrotoxỉcosís in Europe: results oỉ an iniematìonal survey among 
members of the European Thyroid Assotíation. ơin Endocrìnoi (OxỊ) 
2004; 61: 494-502.

5. Bogazzỉ F. tí ai. Potassium perchiorate only temporarỉly restores 
euthyroidỉsm in patients with amiodarone-induced hypothyroidỉsm 
who Oỉntỉnue amỉodarone therapy. J Endoainoi ỉnvat 2008; 31:515-19.

6. Leung AM. tí aỉ. Perchlorate. iodine and the thyroid. Best Praơ Ra ơin  
Endocrínol Mtíab 2010; 24: 133-41.

7. Bogazzi p. tí ai. Approadi to the patient with amiodarone-induced 
thyrotoxicosts. J ơ in  Endoerínoi Mrtab 2010; 95: 2529-35.

Adverse Effects and Precautions
Potassium perchlorate seldom produces adverse effects 
when given as a single dose for diagnostic purposes. 
Prolonged use as an antithyroid drug has been assodated 
with serious dose-related adverse eỉỉects. Aplastic anaemia 
(with some íatalities), agranulocytosũ, eosinophilia, leuco- 
penia, pancytopenia, and the nephrotic syndrome have 
been reported. Pever, rash, lymphadenopathy, gastrointest- 
inal disturbances, arthralgia, and hypersensitivity reactions 
can occur. Hypothyroidism is common.

Efíecii on the blood. There have been reports oí íatal 
aplastic anaemia1-2 and oí leucopenia and agranulocytosũ1 
assodated with the use of potassium perchlorate for the 
ưeatment of hyperthyroidism. A revievv1 in 1998 noted 
that despite an increase in perchlorate use in recent years 
there did not appear to have been any íurther cases of 
aplasdc anaemia since the 1960s.

1. Anonymous. Potassỉum perdiỉorate and aplastỉc anaemia. BM J1961; i: 
1520-1.

2. Krevans JK  ct ai. Fatal aplastic anemỉa íollowing use oí potassium 
perchỉorate in thyrotoxỉcosis. JAMA 1962; 181:182-4.

3. Wolíí J. Perchỉorate and the thyroid gỉand. Pharmacoi Rev 1998; 50: 89- 
105.

Handling. Potassium and sodium perchlorate have been 
used for the iỉlidt preparation of explosives or flreworks; 
care is required with their supply. Great caution should be 
taken in handllng perchlorates in solution or in the dry 
State as explosions may occur ư brought into contact with 
organic or other readily oxidisable substances.

Preparatìons
Proprietary Preparations (details are given in Volume B)
Singie-ingredient Prepararioru. Austria: Irenat; CanacL: Per- 
chlõracapt; Cz.: Irenat; Ger.: Irenat; ItaL: Pertiroid; PoL: Ire- 
natf.
Pharmacopoeial Preporotions
USP 36: Potassium Perchlorate Capsules.

Prolonium lodide irìNNỊ
lồduro de protonío; Próỉonii lodidum; Prolonium, íodure de; 
.Yoduro de prolonio; riponoHHfliioflnn. 7 . 
N/V-(2-Hydroxytrimethyíene)bis(trimethylammonium) dl- 
iodide.
C9Hm12N2O=430.1 
ớ s Ị--  123-47-7. 
um  — VKH95UNQ6N.

Pharmacopoeias. In Chin.

Proỉile
Prolonium iodide has been given by injection as a source of 
iodine (p. 2336.3) as part of the ưeatment of thyroid storm 
and for the pre-operative management o{ hyperthyroidism.

Preparations
Proprietary PreparoHora (details are given in Volume B) 
Single-ingradient Preparations. Chinar. Luo Guan (?SS).

Propylthiouracil /BAN, riNNì

ProỉttìourạsiỊ; Propi ttiourạcii; Propiltiouracilas; Propiltiouracilò; 
Propylotiouracyl; Prapylthiouracile; Propylthiòuracilum; Rrọ- 
pyltiọuradl; Propyylitiourasiili; riponivrrMoỵpaunn: , 
23-Oihydro-6-própyl-2-thioxopyrimidin-4(ÌH):one; 2-Mer- 
capto-6-prDpylpyrimidin-4-ol; 6-Propyt-2-thiouracil. 
C7H,oN2OS=1702 : :•
CAS — 51-52-5: ■■
ATC — H03BA02.
ATC Vét — QH03BA02. 
um — 721M9407IY.

Pharmacopoeias. In ơtin., Eur. (see p. vii), Itư., Jpn, and us. 
Ph. Eur. 8: (Propylthiouradl). White or almost white 
crystals or crystalline povvder. Very slightly soluble in vvater; 
sparingly soluble in alcohol; dissolves in Solutions oỉ alkali 
hydroxides. Protect from light.
USP 36: (Propylthiouradl). A white, povvdery, aystalline 
substance. It is starch-like in appearance and to the touch. 
Slightly soluble in water, in chlorolorm, and in ethen 
sparingly soluble in alcohol; soluble in ammonium 
hydroxide and in alkali hydroxides. Protea hom lighL

Uses and Administration
Propylthiouradl is a thiourca antithyroid drug that acts by 
blocking the production oí thyroid hormones (see 
p. 2332.1); it also inhibits the peripheral deiodination of 
thyroxine to tri-iodothyronine. It is used in the manage- 
ment of hyperthyroidism (p. 2344.1), mdudỉng the 
treatment of Graves' disease, preparation of hyperthyroid 
patients íor thyroidedomy, use as an adjund to radio- 
iodine therapy, and the treatment oỉ thyroid storm.

Propylthiouradl is usually given oraỉly. Initial doses 
range hom 200 to 400 mg daily, although in severe cases 
initial doses oỉ 600 to 1200 mg daily have been used. It has 
ohen been given in divided daily doses but once daỉly 
dosage is also possible. Improvement is usually seen in 1 to 3 
weeks and conơol of symptoms is achleved in 1 to 2 
months. When the patient is euthyroid the dose is gradually

The Symbol t  denotes a preparation no longer actively marketed
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reducedto a maintenance dose, usually 50 to I50mg daily. 
Treatment is usually continued for 1 to 2 years.

Doses shouỉd be teduced in renal impaiiment (below). 
For the use of propylthiouradl in children and 

adolescents. see belovv.

Adirànisiration in chiidren. In the UK. the BNFC recom- 
mends the ỉolkroing initíal doses of otal propylthiouraól 
for children with hyperthyroidism (induding Graves' dis- 
ease). thyroid storm, and thyrotoxicosis:
• neonates: 2.5 to 5 mg/kg twice daily
• children aged 1 month to 1 yean 2.5mg/kg three times 

daily
• children aged 1 to 5 years: 25 mg three tímes daily
• children aged 5 to 12 years: 50 mg three times daily
• children aged 12 to 18 years: lOOmg three dmes daily 
These doses are gi ven until the patient is euthyroid and then 
adjustedas needed: hỉgher doses may be required, espedaỉly 
ỉn thyroid storm.

In the USA. concems about hepatotoxicity have 
prompted the FDA and others to advise against the routine 
use oí propylthiouracil in children.1-3

1. FDA. Dnig Saíety Coramunicacion: ncw boxed vvarning on severe liver 
inịury with propyỉthìouracỉ! (ỉssued 21$t Aprit 2010). Avaiiable ầỉ: 
hnp://www.{da.gov/Drugs/DrugSafety/PostmirfcetDnig$aỉetYỈnfonna- 
ttonforPatientsandProviders/ucm209023.htm (accessed 29/06/10)

2. Rỉvkees SA. Mattỉson DR. Endỉng propyỉthiouraál-induced Uver íaiỉure 
in đũldren. N Enýl J Med 2009; 36O: 1574-5.

Administrotion in renal impairment. The oral dosage of 
propylthiouradl may need to be reduced in patients with 
renal impairment. The BNF suggests the íollovving ađjust- 
ment according to estimated glomerular Sltratìon ra te 
(eGFR):
• eGFR 10 to 50 mL/min per 1.73m3: doses should be 

reduced by 25%
• eGFR less than 10 mL/min per 1.73 ra3: reduce doses by 

50%

AlcohoGc liver disease. Propylthiouracil has been said to 
reduce hyperoxic liver injury in hypermetabolic animals 
and despite repora of hepatotoxicity, induding some latal- 
ities, assodated wdth propylthiouradl (see Eílects on the 
Liver. under Carbimazole, p. 2335.3), it has been investi- 
gated in the ưeatment of patients with alcoholic liver dis- 
ease. A systematic revievv,1 however, conduded that there 
is no evidence to substantiate this use. Propyithiouradl 
vvas assodated with adverse eltects and it could not be 
shovm to have any signiỉĩcant eííects on mortality, liver 
related mortality, liver complicadons, and liver histology.

1. Fede G. tí al. Propylthỉouraàl íor aỉcoholic liver dỉsease. Avaiỉable in The 
Cochrane Dacabase of Systemaúc Reviews; ỉssue 6. Chỉcbesten John 
Wiỉey; 2011 (accessed 02/08/11).

HyperthyroicEsm. Propylthiouradl has been one of the 
mainstays in the ưeatment of hyperthyroidism 
(p. 2332.2). Hovvever, in 2010, the FDA highlighted the 
risk oi severe liver injury assodated vvith propylthiouracỉl.1 
It recommended that when starting ơeatment for hyper- 
thyroidism, propylthiouradl should only be used in 
patients vvho cannot tolerate thiamazole, or vvhen radio- 
iodine therapy or sutgery ís not appropriate. It also recom- 
mended that propylthiouradl shouỉd not be used in chil- 
dren, except vvhen other treatments are not appropriate. 
However, the PDA did consider that propylthiouradl may 
be the treatment of choice in the flrst trimester of 
pregnancy.

I. FDA. Drug Saíety Cornmunicaúon: new boxcd vvaming on severe liver 
injury with propyỉchiouraõỉ {issued 21st Apriỉ. 2010). Availabỉe au 
hnp://www.fda.gov/Drugs/DnigSafery/PostnùrketDrugSafetYlnfonna- 
(ioníorPaiieocsandProvỉders/ucm209023.htin (accessed 29/06/10)

Psoriasis. Several reports have described benetìt in 
patients with psoriasis (p. 1688.1) given propylthiouradl. 
An oral dose of 300 mg daily for 8 to 12 vveeks has been 
used and is said not to produce clinical hypothyroidism.1

1. Eỉias AN. Anti-thyroid thioureylenes ỉn the treatment of psoriasỉs. Med 
Hypotkaa 2004; 62: 431-7.

Adverse Effects, Treatment, and Precautíons
As for Carbimazole, p. 2335.1, although cross-sensitivity to 
carbimazole does not necessarily occur.

Propylthiouraál has been assodated with greater 
hepatotoxidty than other thiourea antithyroid drugs such 
as caibúnazole or thiamazole (see Eữects on the Liver, 
under Caibũnazole, p. 2335.3). Patientỉ or their carers 
should be told about this being a risk, espedalỉy in the first 6 
months, how to recognise toxidty symptoms (e.g. anorexia, 
pruritus, jaundice, right upper quadrant pain), and that 
they should be advised to seek immediate medical attendon. 
Doses may need to be reduced in hepatic impainnenL 

Propylthiouradl should be given with ca re, and in 
reduced doses, to patients with renal impairment.

Breast íeeding. Propylthiouradl has been preỉerred to car- 
bimazole or thiamazole since it enters breast milk less

readily; for reỉerences, see Breast Peedlng, under Carbim- 
azole, p. 2335.1.

Porphyria. The Drug Database for Acute Porphyria, com* 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centte Sweden, dassiSes propylthiouradl as 
probably not porphyrinogenic it may be used as a drug of 
first choice and no precautions are needed.1 

I. The ũrug Databese for Acutc Porphyria. Avaibble ac http://www. 
dnigs-potphyria.org {accessed 05/09/11)

Pharmacokinetics
Propylthiouradl is rapidly absorbed hom the gastrointest- 
inal tract with a 50 to 75% bioavailability and with peak 
plasma concentrations occurring about 1 to 2 hours after 
oral doses. It is concentrated in the thyroid gland; slnce its 
duration o( action is more dosely related to the 
intrathyroidal drug concentradon than its plasma halMUe, 
prolonged antìthyroid activity results hom ãngle daily 
doses. Propylthiouradl is about 80% bound to plasma 
proteins.

Propylthiouradl has an elimination half-life of about 1 to 
3 hours. It undergoes rapid first-pass metabolism in the 
liver, and is mainly excreted in the urine as the glucuronic 
add conịugate, with very little exaeted as unchanged drug. 
The elimination hall-iưe may be increased in renal or 
hepatic impairment.

Propylthiouradl crosses the placenta and is distributed 
into breast milk.

Preparatíons
Propõetary Preparations (detailỉ are given in Volume B)
Single-ingredient Preparotìons. Austria: Prothiudl; Braí: PropiỊ; 
Propilradl; Canad.: Propyl-Thyracil; China: Ao Kang Xin {ĨẾM 
ữ.); Bingsaiyou (^íltìC): diakang (¥3Ỉ); Cỉ.: Propydl; Fr.: Pro- 
racyl; Ger.: Propycil: Gr.: Prothuril; Hong Kong: CP-PTU; 
Hung.: Propydt Israel: Propylthiodl; Pol: Thyrosan; Port: Pro- 
pydl; Rus.: Propydl (riponituna); singapore: Propyl: Swed.: Tio- 
til: Switz.: Propydl; Thai.: Peteyu; Propyb PTU; Uradl; Turk.: 
Ptopydl.
Pbormocopoekil PreparaHons
BP 2014: Propylthỉouradl Tablets;
USP 36: Propylthiouradl Oral Suspension; Propylthiouradl 
Tablets.

Protỉrelin ỊBAN, USAN, rlNNÌ
Abbott-38579; Lopremone; Protireliinỉ; Protirelina; Protireli- 
nas; Protirélìne; Protirelinum; Synthetic TRH; Thyrotrophin- 
releasing Hormone; Thyrotropin-releasing Hormone; TRF; 
TRH; ripoTvipennH.
L-Pyroglutamyk-histidyl-L-prolinamide; 1 -[A/-(5-Oxo-t.-pro- 
lyl)-L-histidyl]-L-prolinamide: Glu-His-Pro-NH2. 
^ ^ « 0 4 = 3 6 2 .4  
CÃS — 24305-27-9.
ATC — V04Ũ02.
ATC Ve( — QV04CI02.
UNII — 5Y5FI5I20W.

Pharmacopoeias. In Eur. (see p. vu) and Jpn, which also 
indudes the tartrate.
Ph. Eur. 8: (Protirelin). A synthetic tripeptide with the same 
seqúence oỉ amino acids as the na tu rai hypothalamic 
neurohormone, that sdmulates the release and synthesis of 
thyrotrophin. A white or yellowish-whne hygroscopic 
powder. Very soluble in water; heely soluble in methyl 
âlcohol Storẽ at a temperature of 2 degrees to 8 degrees. 
Protect hom light and moisture.

Uses and Administration
Protìrelin is a hypothalamic releasing hormone that 
stimulates the release of thyrottophin (p. 2346.1) hom the 
anterior lobe of the pituitary. It also has prolactin-releasing 
actívity. It may be obtained by synthesis.

Protữelịn may be used in .the assessment of the 
hypothalamic-pituitary-thyroid axis in the diagnosis oí mild 
hyperthyroidism (p. 2332.2) or hypothyroidism (p. 2333.3), 
and ophthalmic Graves' disease, although in many cases 
immunoassays íor thyroid-stúnulating hormone are now 
preíerred. The response to protírelin may be used íor 
diỉỉerentiating bervveen primary and secondary hypo- 
thyroidism but care is requhed in interpreting the results of 
the test and it should not be used alone in establishing the 
diagnosis. Protirelin is given with gonadorelin (p. 2280.3) in 
the assessment oí anterior pituitary hmctíon.

Protìrelin is gíven intravenously, usually in doses of 
200 micrograms; doses up to 400 micrograms have been 
given. Prodrelin ìs also given intranasally; 1 mg is sprayed 
in to each nostrll.

For the use of protirelin in children, see belovv.
Protirelin has been invesúgated in the ơeatment of 

neurological diseases, and in the prevention of neonatal

tespiratory distress syndrome, but results have bcen 
variable.

Prothelin tartrate has been given in the tteatment of 
neurological disorders.

Adminishation in chiỉdren. Protirelin is no Ionger avaíl- 
able in the UK, but a ãngle intravenous dose oí 1 micro- 
gram/kg of prothelin was suggested for the assessment of 
thyroid tunction in children; the BNFC fonnerly recom- 
mended a single dose of 7 micrograms/kg (to a maximum 
of 200 micrograms), intravenously, íor the diagnosis of 
hypopituitaxism and hypothalamic disease.

Protírelin can also be given intranasally to đũldren up to 
the age oỉ 18 years; 1 mg is spiayed into one nostril only.

Lodaiion induclion. Intranasal prothelin has been tried 
for stũnulation of lactation (p. 2130.1) but good matemal 
educadon and support ỉn teduùques that promote phyào- 
logical lactation are preíerable to drug ơeatment.

Neonatd respircrtory dũhess syndrome. The regulation 
oi fetal lung development is under multihormonal control 
and thyroid honnones appear to stimulate pulmonary 
maturatíon. Hovvever, the thyroid hormones and thyro- 
trophin do not cross the placenta suỉBdently ỉor them to 
be given in premature labour vvhere neonatal respiratory 
distress syndrome (p. 1608.3) may develop; therapy with 
prothelin has thereỉore been investigated.1

Protirelin has been given with corticosteroids to the 
mother and some benehdal ehects have been noted.1 One 
study Uỉing protheUn 400 micrograms every 8 hours for 4 
doses indicated that antenatal proúrelin reduced the 
incidence of chronic lung disease when given with 
corticosteroids but did not alíea the inddence of respiratory 
distress syndrome.3 However, 2 large multicentre studies 
had lound Chat addition of protirelin to corticosteroid 
treatment had no benehdal effect$ on outcome compared 
with corticosteroids only;5-4 in lact, in the eariier of these 
studies,1 respiratory disưess syndrome and the need íor 
venólation vvere greater in the oKspring of mothers given 
prodrelin. Subsequent lollovv-up appeared to confinn the 
disadvantages of protirelin in this cohorp5 however the 
unexpected condusions oí this study aroused some 
controversy.4-* The second study noted no dUference in 
outcome in the 2 groups of inlants.4 A meta-analysis 
conduded’ that prenatal ưeatment with protírelin was not 
beneSdal, and that it was assodated with more adverse 
eỉfects than the use of corácosteroids alone.

1. de Zegher F. a  «/. Prenatal treitnient with diyrotrophin releaáng 
hormone to prevent neonatal respiratory (Sstrcss. Ardt Dừ ơ ĩild  1992; 
67: 450-4.

2. Baỉỉard RA. (t ai. Respiratory disease in very-low-birthwcỉght iníanis 
after prenataỉ thyrotroptn>reỉeasing hormone and glucocorticoid. Lanữĩ 
1991 339: 510-5.

3. ACTOBAT Study Group. Auscralỉan coỉỉaboratỉve criaỉ oi amenatal 
thyrotropin-reieasing honnone (ACTOBAT) ỉ «  prevennon of Qcooatal 
respixatory discase. Lancet 1995; 345:677-S2.

4. Balỉard RA. tí ai. Amenatal thyTOtropin-rclcasing hormone to prevent 
lung disease ỉn preterm ỉníants. N En§l J Mtd 1998; 338: 493-8.

5. Crowther CA. tí  ai. Ausưaỉỉan coỉỉaboratíve trỉal oỉ antenataỉ 
thyroưopin*releasỉng hormone: ađverse eữects at 12-month fờDow- 
up. Ptdiàưia 1997; 99: 311-17.

6. BaUard RA. tí ai. Thyroưopỉn-rclcadng honnone ỉor preventíon oi 
neonataỉ respứatory dỉsease. la n a t 1995; 345: 1572.

7. Moya FR. Maiurana A. Thyrotropin-relcasing bonnone for prevenxíoa 
oỉ neonataỉ respỉratory disease. Lanat 1995; 345: 1572-3.

8. McCormỉck MC. The credỉbiỉỉty of the ACTOBAT toUow-ưp study. 
nềioa ia  1997; 99: 476-8. .

9. Cromher CA. t í  ai. Thyrotropín-reỉeasing hormone added to 
conicosteroỉdỉ for vromen at rỉsk of preterm ỉnrth for preventing 
neonatal respiratory dỉsease. Avaiỉahle ỉn The Codưane Database oí 
SystemaUc Rev1ews; Issue 2. Chichestcn John W3ey; 2004 (accessed 
16/09/05).

Neurological disorders. Reports of the use of protứelin in 
varíous neurological disorders.

1. Bonuccelỉỉ Ư. tí  ai. Oral thyrotropbi-reỉeasỉng hcmnone ơeatment in 
ỉnheiỉted ataxias. ơin Nturopharmacaỉ 1988; ỉ ỉ :  520-8.

2. FUỈa K  tí ai. Sperừnenuzỉone aonỉca dd TRH per vía buramuscoỉare 
neỉle degeneranonỉ spỉno-cerebeOarỉ: studỉo in doppio deeo cross-over 
su 30 soggettỉ. Rrv Neuni 1989; 59: 83-8.

3. Meỉlow AM. t í  ai. A pepdde enhancement soategy in Akheiine^s 
dỉsease: pilot srudy wỉtb TRH-physostỉgmỉne iníuãons. B ùi Pỉychiatty 
1993; 34Í 271-3.

4. Cbemaỉy R, tí al. MyỂlinolyse extra-pocuine: traỉtement par 
Nrurel (Parù) 1998; 154: 163-5.

5. Tzeng AC, tí al. A study of thyroaopin-releasỉng bonnone ỉor the 
oeatment oỉ spínaỉ muscular atrophy: a prelỉmỉnary report. Am J pkp  
Mtd tehabiỉ 2000; 79:435-40.

6. Kubek MJ, Garg BP. Thyrotropin-reỉeasing hormooe in the treatment ữí 
ỉntractable epílepsy. Pediaư Seurol 2002; 26: 9-17.

A d v & ^ E í í ẹ đ s
Protirelin given by tapid intravenous injection may cause 
nausea, a desire to micturate, Hushing, dizziness. and a 
strange taste. These eữects have been attributed to 
contrãction ol smooth musdes by the bolus ũýection. 
Similar adverse eữects have been seen with intranasal 
application; bronchospasm can also occur. Tranãent 
increases in pulse rate, and changes in blood pressure 
have been reported vvith intravenous use. Convulãons have 
occurred in patients with predisposing conditions such as

All cross-relerences reíer to entries in Volume A

http://www.fda.gov/Drugs/DnigSafery/Postn%c3%b9rketDrugSafetYlnfonna-(ion%c3%adorPaiieocsandProv%e1%bb%89ders/ucm209023.htin
http://www.fda.gov/Drugs/DnigSafery/Postn%c3%b9rketDrugSafetYlnfonna-(ion%c3%adorPaiieocsandProv%e1%bb%89ders/ucm209023.htin
http://www
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epilepsy, brain lesions, or pituitary tumours. In patients 
with pituitaiy tumours given prọtirelin wiửi gonadorelin, 
severẽ headãches with or without amaurosis have been 
reported, as has pituitary apoplexy requiring neurosurgical 
intervention.

Amaurosis. Of 4 patíents with pituitary tumouis who 
developed severe headache aíter protữelin injection, one 
also developed amauroás, apparently. assodated with 
pituitary apoplexy.1 Visual acuity improved aíter surgery.

1. Drury PL, tí ai. Transỉent amaurosỉs and beadacbe aỉter thyrotropin 
rtíeasỉng honnone. Lancet 1982; lỉ 218-19.

Effects 0(1 the cardiovascular System. Increased blood 
pressure has been reported in women given protứelin 
ãntenatally,1-2 and the view has been expressed that 
although the magnitude oỉ the change is unlikely to be 
clinically signiũcant in nonnotensive women, much great- 
er rises have been seen in pre-edamptic womenl ỉ  and 
may be severe enough to increase the risK of cerebral 
haemoưhage.2

1. ACTOBAT Study Group. Austraỉỉan coũaboratíve Dỉal of antenataỉ 
thyrotropm - rel casmg hormone {ACTOBAT) for prevention of neonataỉ 
respimôry discase. ỈMnat t995;34J: 877-82.

2. Peek MJ, tí a i Hypenensỉve eữcct oí antenacaỉ thyroơopin-releasing 
honnone ỉn pre-edampsia. Lanctí Ỉ99S; 345: 793. Corrcctíon. ibùLi

. 1124.
3. Tan ASA, et al. Is matemal thyrotropin releaỉing hormone 

admỉnistraúon saỉe in the pregnant women with preedampsia? Am J 
Perinatữỉ 1997;14:5-6.

Effects on the CNS. Adverse eiỉects reported after injection 
of 400 micrograms of protírelin induded unconsdousness, 
hypotension, and convulsions.1 In another patient with a 
history of convulsions, a 500-microgram injection induced 
epileptic seizures.2

1. Doỉva L0 , tí aL Side eữects oi ihyroơophin releaslng hormone. BMJ 
2983; 2 8 7 : 532.

2. Maeda K. Tanimoto K. EpOcptic seizures ìnduced by thyroữopỉn 
reỉeasỉng hormone. Umax 1981; iỉ 1058-9.

Effects on the respirotory System. Bronchospasm occuired 
in an asthmatic boy given protứelin intravenously.1

For a report that protứelin provoked bronchospasm in 
patients with motor neurone disease, see under Precau- 
dons, below.

1. McFadden RG, tí al. TRH and bronchospasm. Lanatí 1981; li; 758-9.

Effect on sexual hindion. On questioning, 7 of 16 women 
reported a sensation of mild vaginal sexuaỉ arousal occur- 
ring 1 to 3 minutes after intravenous injection of 
protữelin.1 Four women also had urinary sensatíons, and 
3 descríbed an urge to urinate with no sexual component.

1. Blum M. Puỉỉnỉ M. Vagỉnaỉ sensatíons aỉter injectíon oi thyrotropin 
releasỉng hormone. Larãt 1980; ỉỉ: 43.

PHuitary apoplexy. Pitultary apoplexy has been reported 
aỉter combined testỉng of anterior pituitaiy íuncđon in 
patients with a pituitary tumour.1J Of the drugs given, 
protirelin was thought most likely to have an aetíological 
role. Pituitary apoplexy has also been reported after the 
use of protìrelin alone.3 

See also Amaurosis, above.
1. Cbapman AJ. tí tl. Pltuitary apoplcxy aỉter combined test ol anterior 

pituttary hinction. BMJ 198S; 291: 26.
2- bakmeta) HS. tí ai. Pỉtuitary apoplexy probably due to TRH and GnRH 

snmuỉation tests in a padent witb acromegaly. J Enẩocnnoi Inm t 1999; 
22: 698-700.

3. Siabolcs I. tí «/. Apoplexy of a pituỉtary ntacroadenoma as a severe 
complicadon of prcopcrativc thytotropin-rcleasing hormone (TRU) 
tcsting. Bxp CIiĩĩ Bndoơinol Diabtta 1997; 105: 234-6.

Precautions
Protứelin should be given with care to patients with 
Lschaemic heart disease, obstructive ainvays disease, 
epilepsy, pituitary tumours, or severe hypopituitarism. 
Giving protirelin while the patient is lying down may reduce 
the inddence of hypotension.
Edompsia. For the suggestion that the hypeitensive 
eữects oí protirelin incxease the risk of cerebral haemorr- 
hage in pre-edamptic vvomen, see EBects on the Cardio- 
vascular System under Adverse EHects, above.

Motor neurone diseose. In some patients with amyo- 
trophic lateral sderosis, intravenous injectíon of protireiin 
resulted ìn acute bronchospasm.1 Hve of 25 patients had 
ỉalls in FEV| oí more than 20%; in 2, a 15% decrease in 
arterial-oxygen pressure occurred. Patients with sderosis 
and vveakened respữatory musdes should be wamed oỉ 
this potential adverse eữect.

1. Braun SR, tí aL Pulmonary efíeas oỉ thyrotropín-reỉeasing hormone ỉn 
amyoưophỉc lateral sderosỉs. Lanat 1984; ii 529-30.

Interactions
The thyroid-stimulating hormone (TSH) response to 
protirelin may be decreased by the thyroid honnones 
levothyroxine and liothyronine, barbiturates, bromo-

criptìne, caibamazepine, corticosteroids (atphaimacological 
rather than physioỉogicaỉ doses), cyproheptadine, 
dopamine, levodopa. lisuride, methysergide, morphine, 
phenothlazines (such as thioridazine), phentolamỉne, 
salicylates (such as aspirin), somatostatin. ranitidine, and 
X-ray contrast media.

An incnased response may be seen with andthyroid drugs 
(U the patìent is over-tteated), gonadorelin and gonadorelin 
analogues, amiodarone, biperiden, domiỉene, domperi- 
done, haloperidol, iodides, metodopramide, prostaglandins, 
spironolaaone, and suỉpiiide. Since caỉteine and theo- 
phylline also enhance the response, tea and coỉỉee or other 
xanthỉne-containing beveiages should be avoided ỉor 12 to 
14 hours beỉore use oỉ protirelin.

Oestrogens may also increase the response in men but 
not usuaQy in women; when combined with a progestogen 
a slighdy depressed response has been repoited.

Variable responses have been seen with chlorpromaáne 
and lithium.
Reviews.

1. Lamberg B-A, ổorđỉn A. Abnonnalỉtíes of thyronophỉn seartỉon and 
dỉnỉcaỉ ỉm{dỉcatỉons of the thyrotrophỉn releasing hormone stimuỉatíon 
tesLAm  ơm Sa 1978; 10:171-83.

Preparatíons
Pnoprieiary Preparutions (details are given in Volume B)

Sin^e-ingredient Preporotiom. Arg.: TRH; Trhelea; Austrìa: 
Antepan; Canad.: Reieíact TRHf; Fr.: Stimu-TSHt; Ger.: Ante- 
pant; Thyroliberin+; TRH; Gr.: Releíáctt; TRH; Israel: TRH; 
Jpm Hinonin; Neth.: Releían TRH; singapore. TRH; spain: 
TRH Premt; Turk.: TRH.

Thiamazole /BAN, HNN)

;Mercãzòlylum; Methimazole; Methylmercaptoimidazole; 
Mẹtimàzol; Thfamấzol; Thiamazolurrì; Tìamatsoli; Tiamazolr 
Tỉàmázolas; TnaMaỉon.
T.-Methylimidazole-2-thiol. , .
Q H éN ^l 14.2 ; ; : '
CÀS — 60-564. .:
ATC — H03BB02.
ATC Vet — QH03BB02. 
u m  — S54Z48XNSE

Pharmacopoeias. In Chín., Eur. (see p. VĨÌ), Jpn, and us. 
Ph. Eur. 8 : (Thiamazole). A white or paỉe brovvn, crystaỉline 
powder. Freely soluble in water and in dichloromethane; 
ừeely soluble or soluble in alcohol.
USP 36: (Methimazole), A vvhite to pale buff crystalline 
powder having a íaint characteiistíc odour. Soluble 1 in 5 of 
water, 1 in 5 oỉ alcohol, 1 in 4.5 of chloroỉorm, and 1 in 125 
oỉ ether. Its solutíons are pracdcally neutral to lỉtmus. 
Protea hxim lighL

Uses and Administration
Thiamazole is a thiourea andthyroid drug that acts by 
blođđng the producdon of thyroid hormones (see 
p. 2332.1). It is used in the management oỉ hyperthyroidism 
(p. 2332.2), induding the treatment of Graves' disease, in 
the prepaiatìon oí hyperthyroid patíents ỉor thyroideaomy, 
as an adjunct to radio-iodine therapy, and in the treatment 
of thyroid storm.

Thiamazole is given orally usually in an initúil dosage oỉ 
15 to 60 mg daily. It is usually given in three divided doses 
but smgle daily doses have also been used. When the patìent 
is euthyroid the dose is gradually reduced to a maintenance 
dose, usually 5 to 15mg daily. Maintenance treatment is 
usually contínued for 1 to 2  years, although the optímum 
duratíon has not been established.

Thiamazole has also been used with supplemental 
levothyroxine as a blodàng-rcpỉacemcnt regimen.

Thiamazole doses oỉ 80 to 240 mg daily, usually in 3 or 4 
divided doses, have been given intravenously in the 
management oi thyroid storm.

For the use of thiamazole in children, see below.

Administrution in children. The initíal oral dose of thiama- 
zole for hyperthyroidism in children is 400 xnicrograms/kg 
daily, in 3 divided doses; the maintenance dose may be 
haU oỉ this.

Adverse Effects, Treatment, and Precautíons
As íor Caibimazole, p. 2335.1.

Breost íeeding. The use of thiamazole duiing breast feed- 
ing is discussed under Carbimazole, p. 2335.1.

Porphyĩia. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenơe (NAPOS) and 
the Poiphyria Centte Sweden, dassihes thiamazole as 
probably porphyrmogenỉc it should be prescribed only ỉor

compelling reasons and precautíons should be considered 
in all patìents.1

1. The Diug Data ba se for Acute Porphyiia. Available ac hnp://www. 
drugs-poq)byria.org (accessed 05/09/11)

Pharmacokinetìcs
The phannacokinedcs of thiamazole can be considered with 
those of carbimazole (p. 2336.2) since the latter is rapidly 
and completely metabolỉsed to thiamazole in the body.

Preparations
Propòetary Preporctions (details are given in Volume B)

Single-ingređent Prepomtions. Arg.: Danantúol; Belg.: struma- 
zol; Braz.: Tạpazob CanatL: Tapãzole; chile. Thyrõáol; Chbuc 
Jia Qi Ya (ÍÉ9Í3E); Thyrozol (#?&); cz.: Thyrozoí; Dertm.: Thy- 
capzoI; Fr.: Thyrozol; Ger.: Pavistan; Methizob Thyrozob Gr.: 
Unimazole; Hung.: Metothyrin; Indũr. Methimez; Indon.: Thyr- 
ozol; Israel: Mercaptũol; ItaL: Tapazole; Malaysúr. TLmazol; 
Mex.: Ganglioside; Tapazol; Tlzorol; Neth.: Strumazob Phữipp.: 
Strumazob Tapazole; Tapdin; Thyrazob PoL: Metízok Thyrozol; 
PorL: Metibasol; Rus.: Mercazolil (MepKa30Jmn); Thyrozol 
(ĨHpo3oa); Singapore. Thyrozol; Spain: Tữodril; Swed.: Thacap- 
zol; Thai.: Tapazole; Timazol; Turk.: Thyromazol; ukr.: Metizol 
(MetH30Ji); Thyrozol (THpo3on); USA: Northyx; Tapazole; 
Venez.: TapazoL
Mubi-ingredient Preporutions. ItaL: Bromazolo.
Pharniacopoeial Preparalionỉ
USP 36: Methlmazole Tablets.

Thyroglobulin ỊUSAN, riNNỊ
Thyreoglòbulln; Thyreoglobuline; Thyroglobuline; Thyroglo- 
bulinum; Tìreoglobulin; Tireoglobulina; Tiroglobulina; Tyr- 
eoglobuliini; TyreogỊobulina; Tnpor/ioõy/iMH.
CAS — 9010-34-8.
UNII — NN2P9VPL7M. ■

Prvfìle
Thyroglobulin is an extract obtained by the ỉractíonadon of 
piorcine thyroid glands, that yields levothyroxine and 
Iiothyronine on hydrolysis. It has beén used in the 
ưeatment of hypothyroidism, but such tteatment with 
mixtures of thyroid hormones or preparatíons of animal 
extracts is not recommended.

Preparations
Preprietory PreporaKom (details are given in Volume B) 

Single-ingredient Preporqlions. ItaL: Tiioide Vister.

Thyroỉd
pry Thyrold; Getrocknete Schilddrũse; Glandă Tiroidă; 
Glandula Thyreoidea; Glánduỉa tiroides, extracto de; 
Kilpirauhanen; NSC-26492; Pajzsmirigy; Schildklier; ỉcitnica; 
Skildklier; Skjaídkirtíll; SkjoldbrusỊddĩtel; Skjoldbruskkjertel; 
Skòldkõrtel; Skydliauké; ỉtttná 2láza; ỉtitna 2lijezda; Stítna 
2fazạ;,ịạr<zyca; Theiroid; Thỷreoidin; Thyroid Exớact; Thyroid 
Gland; Thyroĩde; Thyroídea; Thyroideum Siccum; Tiroide; 
Tiroide: Secca  ̂ Tiroit Bezi; Vairogdziedzeris; UiMTOBKAHa 
>Kne3a; lHMTÒBMflHafl /Kené3ầ.
A K  — H03AA05: :
ATC v& —  QH03AA05.
um  — 0B4FDL9I6P: '

Pharmacopoeias. In Chín.. Jpn, and us.
USP 36: (Thyroid). It is the deaned, dried, and powdered 
thyroid gland, previously deprived of connective tissue and 
fat, obtained ừora domesticated animals used for ỉood by 
humans. On hydrolysis it yields not less than 90% and not 
more than 1 1 0 % each of the labelled amounts of 
levothyroxìne and liothyronine calculated on the dried 
basis. It is free from iodine in inorganic or any íorm of 
combination other than that peculiar to the thyioid gland. It 
may contain a suitable diluent such as glucose, lactose, 
sodium chloride, starch, or sucrosẹ. A yellovvish to buff- 
coloured amorphous povvder, having a slight, characteristic, 
meat-like odour. Store in airtíght containers.

ProỉỊle
Thyroid has been used in the treatment of hypothyroidism, 
but treatment with mixtures of thyroid hormones or 
preparations of animal exưacts is not recommended.

Preparations
Propriekiry Preparations (detaiis are given in Volume B)

Single ingredient Preporotions. ItaL: Cinetic Mex.: Amett; 
Thai: Thiroyd; Thyroid-S; TR: USA: Nature Throid; Westhroid.

The Symbol t  denotes a preparation no longer actively marketed
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MukKngractant Praparations. Ger.: PegaCoren; ĩndũr. Ebexid; 
Thaú: Methannon-Pf.
HomoMpariiic Praparatim*. Canad.: Pacus L lllt;  Weight Con- 
trol; Ckúe. Pucus Espedal; Fr.: Fucus Complexe No ll ỉ ;  Ger.: 
AnáPocal Nr 69-Sol Lf; Glandulae-P-Gastreu R20: Hewethyr- 
eon N; NeyDU Nr 66f; NeyPoc Nr 69; Neyling Nr 66; NeySol L 
66f; Neth.: Chavita 5.
Phcưmotopoeiol Prapanitions
USP 36: Thyroid Tablets.

T h y ro tro p h in  IBAN, riNNì
Hormona tirotrófica;7hyroid-stimulating Hormone; Thyro 
trophic Hormone; Thyrótrophine; Thyrõtrophinum; Thyro- 
tropin; Thyroưopinum; Tirotrofina; TSH; Tyrotropiini; 
Tyrotropin; TnpcnponMH.
CAS-9002-71-5.
ATC —  H01A80Ỉ; V04Ợ01.
ATC Vet —  QHOIABOlr QVỌ4C/07.
UNII — 02KSI6Z9AK

Description. Thyrotrophin is a glycoprotein from the 
anterior pituitary with a molecular vveight in man of about 
30000.

Thyrotropin AJfa IBAN. USAN, riNNỊ
rhTSH; Thyrotropine Alfa; Thyrotropinum Alfa; Tirotropina 
alfa; ĨMpOTponnH A/Ibộa.
CAS — 194100-83-9:
ATC — V04CI01.
ATC Vet —  QV04G0Ỉ.
UNil — AVX3DSA4LM.

Ụnits
0.037 units of human pituitarỵ thyrotrophin for immu- 
noassay and bioassay axe contained in about 7.5 micrograms 
of thyroưophin, with albumin 1 mg and Iactose 5 mg, in One 
ampoule of the second International Reíerence Preparation 
(1983).

Uses and Administration
Thyrotrophin is a glycoprotein that is secreted by the 
anterior lobe of the pituitary and has an alpha subunit 
essentially the same as that ot the gonadotrophins. Iu main 
actions are to increase íodine uptake by the thyroid and the 
íormation and secretion of the thyroid hormones. It may 
produce hypeiplasia of thyroỉd tissue. Thyrotrophin 
secretion is controlled by a hypothalamic releasing hormone 
(Protữelin, p. 2344.2) and by drculating thyroid hormones; 
somatostadn (p. 1930.3) inhibiu the release of thyro- 
ơophin.

Thyroưophin was used with radio-iodine in the diagnosis 
of hypothyroidism (p. 2333.3) and to diữerentìate between 
prímary and secondary hypothyroidism, but direCT radio- 
immunoassay of cừculating endogenous thyroid-stimulat- 
ing hormone has superseded this test.

Thyroưopin alía is a recombinant form of thyrotrophin 
used as an adjunctive diagnostic tool for serum- 
thyroglobulin testing, with or vvdthout radio-iodine 
ừnaging, in the ỉollow-up of patients with well- 
diữerentiated thyroid cancer. It is also used to increase 
radio-iodine uptake for abladon oi thyroid remnant tissue in 
patienu who have had a thyroidectomy £or well- 
diherentíated thyroid cancer and who do not have evidence 
of dìstant metastadc disease. The usual thyrotropin alỉa 
regimen consisu of 2 doses of 900microgiams. given 24 
hours apart, by intramuscular injecdon into the buttock. 
Radio-iodine is given 24 hours aỉter the second dose oỉ 
thyroữopin aỉỉa for radỉo-iodine imaging or remnant 
abladon. Diagnostìc scanning is perỉormed 48 to 72 hours 
alter the radio-iodine has been given, but post-therapy 
scanning may be delayed by addidonal days to allovv 
background actívity to decline. Samples for serum- 
thyroglobuiin testing should be taken 72 hours after the 
second thyroưopin alía dose.

Goitre and thyroid nodides. Thyroơopin alỉa has been 
investígated1-4 as an adjuna to increase thyroid uptake of 
radio-iodine (131I) in the treatment oi selected patìenu 
with nodular goitre (p. 2332.1).

ỉ. Nieỉsen VE. tí aL 7)1« effects of recombinant huQun thyrotropin. ỉn 
normaỉ subjects and patients wich goỉtre. Ciìn Endocrinoi (OxỊ) 2004; 61: 
655-63.

2. Duỉck DS. Bếdrtn HJ. SigniScance oí radỉoiodỉne uptake at 72 houn 
versus 24 hours after pretreatmenỉ wỉth recombỉnant human 
thyroơopin ỉor enhancement of ntdioỉodine therapy in patỉena with 
syxnptomatic nontoxỉc or toxỉc multỉnodular goiter. Bndoơ Praa 2004; 
10:253-60.

3. Nỉeỉsen VE. tí ai. Recombỉnant human thyroưopín markedly diangrs 
the lílI lúnetỉa durỉng ìu l thenpy oỉ paúẽnts wỉth noduỉar goỉten an 
evaỉuatíon by a randomóed doubỉe-bUnđed trỉaL J  Qin Endoainoi Mttab 
2005;90:79-63.

4. Aíbino c c  tí ai. Recombinant human thyroưopin as ad]uvant in the 
treatment of muitínodular goỉters witb radỉoìodỉne. J ơin Endoainoỉ 
Mtíab 2005; 90: 2775-60.

Malignant neoplasms of the thyroid. Patíenu with well- 
diãerentiated thyroid caránoma (p. 716.1) undergo sur- 
gery, with or vvithout iodine-131 ơeatment. They then 
receive thyrold hormone therapy to suppress thyrotrophin 
(TSH), because most diherentíated thyroid cancers express 
TSH receptors and grow in response to thyroưophin stí- 
muladon. Monitoring for tumour recurrence in subse- 
quent years requires intemipdon of thyroid hormone 
ữeatment so that thyroơophin levels rise. and stimulate 
the uptake of a subsequent dose of iodine-131 by any resi- 
dual or recurrent tumour. However, this resulu in hypo- 
thyroidism, with assodated symptoms that may be severe 
ỉn some patíenu.1

Studies2-3 have examined the use of thyroơopin alía as 
an altematíve prelude to radio-iodine scanning, and íound 
that it did stimulate radio-iodine uptake, although the 
sensidvity of scanning may depend on the technique used; 
thyroơopin alỉa might be considered a suitable altematíve 
to thyroid hormone withdrawal. In padenu with CNS or 
spinal metastases, or who have substantíal disease in the 
thyroid bed, thyroơopin alfa may cause tumour expansion 
with acute complicatíons; it has been recommended' that 
prophylacric corticosteroid therapy should be consideređ in 
these cases.

Thyroid hormone withdrawal is also used ỉn the 
treatment of diữerentiated thyroid cancer, to increase 
uptake ol radỉo-iodine tor thyroid remnant ablatìon and 
treatment of metastatíc dỉsease. Thyrotropin aUa is also used 
as an altematíve adjuncL4

1. Basaria M. tí ai. The use of recombinant thyrocropin ỉn the fol!ow-up oí 
patỉents with dưíerentìated thyroid cancer. Am J Med 2002; 112:721-5.

2. Ladenson PW, tí ai. Comparison oí adnúnístration oỉ recombỉnam 
humaa thynxropin wỉth withdrawaỉ oỉ thyroiđ hormone for radỉoactive 
iodỉne scaonỉng in patỉents with thyroid cardnoma. N Engl J  Med 1997; 
337: 666-96.

3. Haugen 8R. tí ai. A comparỉson of recombinam human thyrotropin and 
thyroid honnone vvịthdravraỉ for the detectỉoD of thyroíd remnant or 
cancer. J ơrn Endoainol Mtíab 1999: 84: 3877-65.

4. Robbỉns RJ, Robbins AK. Recombinant human thyrotropin and thyroid 
cancer irunagement. J  ơin Ettdocrimt Mtíab 2003; 88: 1993-6.

Adverse Effeđs, Treatment, and Precautions
The most common adverse efỉecu with thyrotropin alía are 
nausea and headache. Vomitìng, diarrhoea, dizziness, 
paraesthesia, íatígue, and insomnia are also common. 
Hypersensitìvity reactíons have been reported rarely; 
manifestadons indude urticaria, rash, pruritus, ílushing, 
and respiratory signs and symptoms. A transient Qu-like 
illness has also been reponed, which may indude íever, 
chills, myalgia, and arthralgia. Other adverse eữecu indude 
nasopharyngitís. tremors. palpitatíons. hyperhidrosis, and 
discomíort at the inịectíon site.

Very rare cases of hyperthyroidism or atrial ãbrillatíon 
have been seen when thyrotropin alỉa has been given to 
patìents with residual thyroid tìssuc. Fatalitíes due to drug- 
induced hyperthyroidism have been reported vvithin 24 
hours oỉ use o( thyrotropin alỉa; these occurred in padents 
with muldple serious comoibidities, and caudon is 
recommended in patíenu with cardiac disease, extensive 
metastases, or serious underlying ilỉness. Enlargement of 
residual thyroid tũsue or metastases can occur aíter 
ưeatment, which may cause pain and acute symptoms 
dependent on the location of the tissue; for example.

All aoss-referenccs reíer to entries in Volume A

hemiplegia, hemiparesis, or loss of Vision have occurred in 
patienu with CNS metastases. Laryngeal oedema with 
respiratory distress, necessitaúng tracheotomy, has been 
reported in patienu vvith paratracheal metastases. Pretreat- 
ment with cortícosteroids is recommended for patients in 
vvhom tumour enlargement mỉght compromise vital 
anatomical structures.

The elimination oỉ thyrotropin alfa is reduced in dlalysis- 
dependent end-stage renal disease. resuiting in prolonged 
elevatíon of thyroid-stimulating hormone concentrations 
after treatment.

Porphỵría. The Drug Database íor Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Centre (NAPOS) and 
the Porphyria Cenưe Sweden, dassiHes thyrotropin as not 
porphyiinogenic when used as a diagnostic agenp it máy 
be used as a drug of õrst choice and no precautions are 
needed. 1

1. The Drug Database for Acute Porphyrỉa. Avaỉỉable at: http://wvm. 
drugs-porphyria.ơrg (accessed 11/10/11)

Preparutíons
Propriatary Preparalions (details are given in Volume B)
Single ingrcdient Prapomtion*. Austria: Thyrogen; Belg.: Thyro- 
gen; CatũuL: Thyrogen: Chile: Thyrogen; Ct: Thyrogen; Denm.: 
Thyrogen; Fin.: Thyrogen; Fr.: Thyrogen; G e r Thyrogen; Gr.: 
Thyrogen; Hong Kong-. Thyrogen; Hung.: Thyrogen; Irí.: Thyro- 
gen; Iỉrael: Thyrogen; ItÕL: Thyrogen; Jpn: Thyrogen; Malay- 
sia: Thyrogen; Neth.: Thyrogen; Norw.: Thyrogen; PoL: Thyro- 
gen; PorL: Thyrogen: Singapore: Thyrogen; Spain: Thyrogen; 
Swed.: Thyrogen; Switz.: Thyrogen; Thai.: Thyrogen; Turk.: 
Thyiogen; ũk: Thyrogen; ukr.: Tirogen (THporêa); USA: 
Thỳrogen.

T ira tr ic o l MNNI

Tiratricolum; Tiratrikol; Tìratrikoli; Triac; Triiodothyroacetic 
Add; TnpaTpMKo/i.
[4-(4-Hydroxy-3-iodophenoxy)-3,5-di-iodophenyl]acẹtlc 
atíd. .
C,4H ^ 04=621.9
CAS — 51-24-1.
ATC — DI IAX08; H03AA04.
AĨC Vet —  QDI1AX08; QH03AA04.
UNII — 290Q9EU4fí1.

NOTE. Tri-ac has also been used as a name for proprietary 
preparations containing other drugs.

Proỉile
Tiratricol, a metabolite of tri-iodothyronine, is given orally 
to suppress the secretion oí thyroid-stũnulating hormone 
(TSH). It is given with thyroxine in situations where 
thyroxine monotherapy is insuGSdent to suppress TSH 
secretion. It is reported to be less active than the thyroid 
hormones.

Obesily. Abnormal thyroid íunction tesu, severe diaư- 
hoea, tatígue, lethargy, and prolound vveight loss have 
occurred in patients taking dietary supplemenu contaỉning 
tiratricol. 1’3 The PDA has vvamed that dietary supplemenu 
containing tiratricol may cause heart attacks and sưokes.4

1. Anonymous. Triax: a hanníuỉ produa soỉd OQ the internet. WH0 ỮTUỊ 
b ự 2000; 14: 30.

2. Bauer BA. tí ai. Symptomatíc hypenhyroidism in a padent takỉng the
dỉetary supplement tỉracncol. M đyc C ĩin Proc 2002; 77: 587—90.

3. Ma RC. tí ai. Thyroỉd dysíunctỉon due to over-the-counter usage oỉ 
dratricoL btttm  M iề J  2006; 38: 611-12.

4. PDA. Saíety alert for human medỉcaỉ Products: ũraưicữỉ (trỉỉodothyr- 
oacetic add) (ỉssued 22nd November 2000). Available at: http://www. 
fda.gov/Safety/MedWatch/ SafetyInfonnatỉon/SaỉetyAlertsforHuman> 
MedicalProducts/ucml732592itin {acccssed 18/08/ 10)

Preparatíons
Proprictary Preparations (details are given in Volume B)
Single-ingredient Preparotions. Arg.: Nulobes; Triacana; Fr.: Tea- 
ưois.

http://wvm
http://www
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Urological Drugs
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This chapter indudes a number oỉ drugs used in the 
management oỉ certain urological or urogenital conditions 
su ch as urỉnaiy incontinence, benỉgn prostatic hyperplasia, 
and erectỉle dyshmctíon.

Other drugs used in these conditions may be íound 
elsewhere in Martindale: they indude the tricyclic 
antidepressants su ch as imipramine (p. 426.2) and the 
serotonỉn and noradrenalỉne reuptake inhibitor duloxetine 
(p. 415.1), which are in thechapter on Antidepressants 
(p. 397.1); some alpha blọckẽrs su ch as doxazosin 
(p. 1369.1), phentolamine ,.(p. 1468.3), and prazosin 
(p. 1473.3), as well as, more generally, diuretics and drugs 
su ch as ACE inhibitors vvhich may be used to alter urological 
function, all of which are to 1)0 íound in the chapter on 
Cardỉovascular Drugs (p. ỉ 242.1); and the various 
electrolytes (seep. 1775.1).

For the treatment oỉ urogenital iníections, see under 
Choice of Antibacteiỉal, p. 172.2. For the management of 
uroỉogical and reproductíve tract malignandes, see under 
Choice oỉ Antineoplastic, p. 691.2.

Benign prostatic hyperplasia
Benign enlargement oỉ the prostate gland is common in 
men with increasing age: at least 50% oỉ men aged over 60 
years ha ve hiỉtological evidence of hyperplasia. Men with 
an enlarged prostate may have symptoms of lower urinary 
tract obstrucdon (often reíeưed to as LUTS), such as acute 
or chronic urinary retenũon, or irritative symptoms such as 
írequency, uigency, nocturia, or occasionally urge incont- 
inence, resulting from secondaiy bladder instability. 
Therapy is ịníỊuenced by the severity oỉ symptoms and 
theữ ẽàect on the patienVs quality of lUe. The three main 
optìons ỉor management are watchful waiting (monitoring 
vvithout actìve intervéntion), drug ơeatment, and sur- 
gery.1"7

W atchful walting is suitable for men with mild to 
moderate symptoms that are not bothersome,13 and for 
some men with moderate to severe LUTS who have not yet 
developed complicatíons oỉ benign prostatic hypeiplasia 
such as renal impairment, urìnary retentíon, or recurrent 
inỉectíon.1 The patient is monitored and advised on Uíestyle 
measures that may improve symptoms; these indude 
decreasing fluid ỉntake at spedhc times su ch as bedtime or 
when going out, redudng caffeine and alcohol intake in 
general and bladder re-trainỉng techniques.

Drug treatm ent is essentially based on the use oỉ 
alphai-adrmoceptor bỉockers and 5a-reductase iiửiữritars, and is 
bcgun once symptoms become bothersome.
• Alphar adrenoceptor blockers (such as alfuzosin, dox- 

azosin, prazosin, indoramin, tamsulosin, or terazosin) 
apparently act on the smooth musde tone vvithin the 
prostate and the bladder neck, and can produce
sym ptom atic relieí w ith in  vveeks.1-3 They are considered 
to have similar eíhcacy1'3'8 and choice benveen them 
may be inỉluenced by adverse eííect prohle and ease of 
use.8

• The 5 a -reductase inhibitors (Snasteride and dutaste- 
ride) reduce prostate volume, although this takes a 
number of months. 1'3'8 They reduce the risk of 
progression to uiinary retention and prostatic surgery, 
and are given particularly to men with urinary symptoms 
and large prostates. 1'3'8 Hovvever, they are less eữecnve 
for symptomatíc improvement than alphai-adrenoceptor 
blockers.2

• Combined treatment usứig an alphar adrenoceptor 
blocker and a 5 a -reductase inhibitor may be more 
effective than monotherapy, 1'3 and is considered to be 
suitable ỉor patients with LUTS assodated with 
demonstrable prostatic enlargement who are at 
signiAcant risk of progression.2-3'8

More recendy there has been interest in the use of 
phosphodừsttrase type-5 ừứúbitO Ti su ch as tadalaíil, which 
cause smooth-musde rđaxation in the bladder neck, 
urethra, and prostate.9

Otìter drug therapies exist but are largely unproven or 
unsuỉtable ỉor general use. Gonadorelin analogues su ch as

' Malignant nệóplasms, p. 2349 
•< Micturiíion. disórders, p. 2349-; V' ì ..
. NoctùrnaỊ ẹnuresis, p. 2349 . ,

Urịnáry Incontinence and retention, p. 2349 
Premature.éịàculation/p. 2350 '
Prostatitis, p. 2350 
Renal 'calculi, p. 2350  ■

leupiorelin or naỉarelin can produce a reduction in  prostate 
size, but adverse eữects make these drugs unsuitable for 
Ịndehnite therapy. More recently, gonadorelin antagonists 
such as cẹữorelỉx have been tried. The antiỉungal 
mepartrìdn has been reported to produce symptomatic 
improvement, possibly by binding to oestrogen in  the 
intestinaỉ lum en and lovvering plasma-oesưogen concen- 
tratíons. Inịectìon of botulinum A toxin into the prostate 
gland, ỉor the treatment of chronic urúiary retentíon, has 
shown some promise in small studles. A number of plant 
extracts su ch as saw palmetto (Serenoa repens) and Pygeum 
aỷricanum are also in use. Systematic reviews of the latter10 
and of the phytosterol sitosterol11 (a constìtuent of both 
plants) in benign prostatic hyperplasia have noted some 
beneũts; however, most studies were short-term and used 
preparations that were not standardised, and a subsequent 
review of saw palmetto12 íound litde evidence of efflcacy. 
Ảlthough therẽ have been concems about the use õf 
antimuscarinics in patìents with symptomatíc disease, some 
patìents have symptoms suggestive oỉ overactíve bladder, 
and antimuscaiỉnics su ch as oxybutynin may be useỉul to 
decrease hypercontractility of the detrusor m usde and 
reduce overacdve bladder symptoms, either alone or as 
adjuncts (see also Urinary Incontìnence and Retentìon, 
p. 2349.2).13'8

Surgery is recommended for men vvith more severe 
symptoms that do not respond to drug therapy, or who have 
complications such as acute urinary retention, gross 
haematurìa, renal íailure, bladder calculi, or recurrent 
urinary-tract inỉectíon. The mainstay of treatment is 
transurethral resectíon of the prostate (TURP),W which is 
more eữectìve than drug treatment but is assodated with a 
risk oỉ complicatíons such as impotence (although this may 
not be attributable to the surgery in all cases) and bladder 
neck contracture.2 Transuiethral indsion oỉ the prostate 
may be used as an altematíve for smaller prostates1'2 and 
open prostatectomy may be indicateđ for removal oí very 
large glands. Various surgical altematíves to TURP use heat 
to destroy prostatìc tíssue surrounding the urethra. 1-2-13 
These minimally invasive therapieS' indude transurethral 
microwave thermotherapy, vvater-induced thermotherapy, 
radioừequency transurethral needỉe ablation, interstítíal 
laser treatment, and transrectal high-intensity ỉocused 
ultrasound.

1. Tborpe A. NealD. Benign prostatichyperplasia. Lanaí2005: 361: 1359- 
67. Correctỉon. ibid.; 362: 496.

2. McVary KT, e ta l American Urologỉcal Assođatỉon. American Uroỉogicaỉ 
Assodation guideline: management oí benign prostaric hyperpỉasỉa 
(BPH) (revỉsed 2010). Avaỉlabie ac http://www.auanet.org/coment7 
guỉdeiines-and-quaUty-care/dinical*guideiines.cỉm?5ub«bph (accessed
18/04/11)

3. Oelke M, et ai Huropean Assodatíon of Uroiogy. GuidelỈDes on 
conservatíve ưeaunem oỉ non-neurogenic male LƯTS (2010). Available 
a t: h ttp ://w w w .u row eb .o rg /g ls/pd f/B P H % 202010 .pd f (accessed 
18/04/11)

4. McNaughtơn-Collins M. Barry MJ. Managing patients with lower 
urinary tract symptoms suggestỉve oỉ benign prostatíc byperpỉasỉa. Am J 
Med 2005; 118: 1331-9.

5. Patel AK, Chappỉe CR. Benign prostaũc hyperplaria: treatment ỉn 
primary care. BMJ 2006: 333: 535-9.

6. WUt TJ. NrDow J. Benign prostatic hyperpỉasỉa: part 2 management. BMJ 
2008:336:206-10.

7. Gur s, et aL Guỉde to drug therapy ỉor lower urỉnary traa symptorro ỉn 
patients witb benỉgn prostatỉc obsmictỉon: implỉcations íor sexuaỉ 
dysíunction. Drugs 2008; 68:209-29.

8. speakman MJ, et aỉ. Guideline ỉor the primary care management oi male 
ỉower urinary tract symptoms. BJU hu  2004; 93: 985-90.

9. Wang c  Phosphodiesterase-5 inhibtois and benỉgn prostatỉc hyper- 
plasia. Curr opờt Uroi 2010; 20: 49-54.

10. Ishanỉ k , et al. Pygeum aíricanum íor the ơeaunem oí patiems with 
benign prosutỉc hyperpỉasỉa: a systematỉc revỉew and quanritatỉve meta- 
analysỉs. Am JMed 2000; 109: 654-64.

11. Wỉỉt T, et aL Beta-sỉtosterois for benỉgn prostatic hyperpỉasỉa. Avaỉỉable 
in The Cochrane Daubase of Systematic Reviews; ỉssue 3. Chldiesten 
John WUey; 1999 (accessed 17/03/10).

12. Tacklỉnd J, a  aL Serenoa repens for benign prostatỉc hyperplasia. 
Avaỉỉabỉe in The Cochrane Daubase of Systematic Revỉews; ỉssue 2. 
Chỉchesten John Wỉley; 2009 (accessed 17/03/10).

13. Larson TR. Radonale and assessment of mỉnỉmaỉỉy invaôve approaches 
to benỉgn prostatic hyperplaria therapy. Urobgy 2002; 59 (suppl 2A): 12-
16.
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Cystitìs
Signs and symptoms oỉ cystitis (inAammation of the 
bladder) indude suprapubic pain, dysuria, ừequency and 
urgency of urination, nocturia, and haematuria. It may 
have various causes but is usually assodated with urinary- 
traa iníectìons (see p. 213.1). Non-inỉectỉous cystitis can 
occur as an adverse eííect oỉ some drugs su ch ãs NSAIDs 
(notably daproỉenic add ) .1 Pelvic radiotherapy and some 
drugs used for cancer chemotherapy can also cause 
haemoưhagic cystitis (below). Other inũammatory 
non-iníectious forms oỉ cystitis indude interstitial cysútis 
(see p. 2348.1) and rare conditìons su ch as eosinophilic 
cystitis.2

1. Brambỉe FJ, Moriey R. Drug-induad cystỉtỉs: the neeđ for vỉgỉlance. Br J 
Uroi 1997; 79: 3-7.

2. Teegavanpu PS, a  ai. Eosmophỉlic cystỉtỉs and ỉts management hư J ơin 
Traa 2005; 59: 356-60.

Haemorrhagk cysthis. Haemorrhagic cystitis results hom 
damage to the bladder wall that causes diỉhise bleeding 
ỉrom the endothelial lining; damage may range hom 
minor telangiectatỉc bleeding to dỉữuse necrotic ulcer- 
ation. 1 Signs and symptoms indude haemamria, dysuria, 
urgency, and increased ừequency oỉ urination.

Haemorứiagic cystitis may be assodated with varìous 
diseases, drug and radiatíon therapies, iníections, and 
toxins. Assodated diseases indude cardnoma of the 
bladder, rheumatoid arthritis, and amyloidosis., Drugs that 
are often assodated vvith haemonhagic cystltis are 
antineoplastics, paxtículariy the oxazaphosphorine alkyl- 
ating agents cydophosphamide and ưosíamide1-2 (see also 
EHects on the Bladder under Cydophosphamide, p. 772.3). 
Other drugs with which haemorrhagic cystitis has been 
reported indude penidllins and NSAIDs.2 Pelvic irradiation3 
for genito-urinary malignandes may cause acute symptoms 
that can occur up to 6  months after ừradiation; some 
patients will develop chronic symptoms and in a smaU 
number the symptoms may become debilitating and 
reừaaory to conservative management. Viruses such as 
adenovirus, BK virus, and CMV can cause haemorrhagic 
cystitís, partícuỉarly in immunocompromised patìents.1-4 In 
some cases, baaeríaỉ or íungal inỉection, or parasitical 
inỉestation may be responsible.2 Other causative agents 
have induded toxins such as dyes, insectiddes, and 
turpentine.1

Initial supportive treatm ent of haemonhagic cysótis 
involves increasing Duid intake to hydrate the bladder and 
dilute the concentration of any toxic agent in the UTine. 
Symptomatìc relieỉ vvith antispasmodics and analgesics may 
be indicated. 1 ư  haematuria does not improve or resolve, 
intravesical tteatment may be considered. This usually 
begins vvith a continuous bladder ữrigation oỉ sodium 
chloridt 0.9%, to remove existing dots. 1'3 For bleeding that 
persists or vvoisens. other ueatments have been described, 
mostly ìn case reports or small series.1'5 Alum ìrrigation has 
been used ỉor its astringent properties, but its eữect is larely 
pennanent. Adverse eííects indude suprapubic pain, íever, 
bladdei spasm, and urinary retention or hequency; alum 
predpitation can block the catheter and aluminium toxidty 
may occur rarely. S ihtr nitrate instillation has a cauterising 
eííect by coagulating proteins on the bladder mucosa, phenol 
causes a Chemical cauterísation, and / ormaldchyde hydro- 
lyses protein on the bladder wall, coagulaúng tissue and 
conơoUing bleeding in the mucosa and submucosa. 
However, the duration oí eỉỉect oỉ these cauterising agents 
is often short, they are contra-indicated in patíents with 
ureterìc reũux, and treatments are painíul, necessitating 
anaesthesia. Prostaglandim, su ch as alprostadiỉ, carboprost, 
and dinoprostone, have been instilled into the bladder ỉor a 
cytoprotective eữect, to stimulate platelet aggregatíon, and 
to cause local vasoconstriction.

There are also reports of successhil systemic neatment in 
some cases that were re&actory to inơavesical therapy. 
Conjugated oestrogens have been given intravenously and 
orally.1 The antiỊibrìnoìytic drugs, aminocaproic addu  and 
tranexamic add2 have been given inơavenously and orally; 
aminocaproic add has also be en given intravesically. Oral

The Symbol t  denotes a preparation no longer actively marketed

http://www.auanet.org/coment7
http://www.uroweb.org/gls/pdf/BPH%202010.pdf
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perữoum poiysuựate sodium has been used in radỉatíon- 
-  induced haemorrhagic cystitis.1 Ryperbaric oxygen therapy 

increases tissue oxygenatíon and has been used parácularly 
in radiadon-induced haemorrhagic cystítis to ưeat radio- 
necrosis and tissue ischaemia.5'5 Cryosurgery using liquid 
nitrogen has been used rarely. 1 Systemic antivirals such as 
cidoíovir have been used to ưeat virus-associated 
haemorrhagic cystitis aíter haematopoietic stem cell 
transplant.4 Clottìng faaon  such as eptacog aUa have also 
been used in baematopoietic stem cell transplant paúents, 
although adverse ettects limit use to reíractory, liíe- 
threatening. acute haemorrhage.4

In cases that do not respond to drug treatment, surgical 
options indude urinary diversion, intemal iliac artery 
embolisadon, unilateral hypogastric aitery ligatìon, and ư 
all else £ails, cystectomy.1'3 Hydrodistension, the applicatíon 
of pressure to the bladder wall by an inũated balloon, has 
also been used.’ However, anaesthesia is required, its eííect 
is short-lived, and ỉt is associated with the risk of bladder 
perỉoration. 1-2-5

Prophylaxis to reduce the risk of haemorrhagic cystítìs 
assodated with hỉgh-dose cyclophosphamide and ifosf- 
amide includes intravenous hydratíon with diuresis, 
ừequent voiding of the bladder or bladder catheterisation 
with sodium chloride 0.9% irrígatíon. and the use of mesna 
as a uroprotectant. 1-2 Improvements in radiotherapy 
techniques are redudng the risk of radiadon-induced 
haemorrhagic cystitis.1
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Interỉtitial cysHtis. Interstitial cystitis is a chronic inílamm- 
atory conditíon of the bladder that mainly aSects middle- 
aged wotnen.'*5 There are also rare reports of the condi- 
tíon occurring in children. usually giris.6 Symptoms 
indude perineal and pelvic pain (that is often relieved by 
voiding), urinary hequency, urgency, and nocturia. Inter- 
stitial cystíris ís a disease of unknovvn aetíology and sug- 
gested possible causes have induded abnormal bladder 
epithelial permeability, neurogenic abnormalities, auto- 
immune disorders, and allergic reacúons with increased 
mast-cell activatíon.u  It is considered to be incurable; 
attempts at m anagem ent have induded local and sys- 
temic diug therapy and surgery. Non-drug therapies that 
may be tried indude exerdse, stress management, bladder 
training, and the avoidance of íoods that patíents have 
íound to exacerbate symptoms, su ch as caổeine. ardfidai 
stveeteners, and addỉc juices.1-16 However, sdendíic data 
to support these strategies are Lackmg. 16

Oral therapy with pentosan polysulíate sodium has been 
given to improve the protectìve glycosaminoglycan layer of 
the bladder, and has reduced symptoms in some padents. 
Benedtỉ may take more than 3 monthỉ to become 
apparent. 1-2 óther oral treatments that have been used for 
symptom relieí indude amitriptyline and hydroxyáne;1-4 
dmetidine3 and gabapentìn2 have also been tried. There has 
been some interest in quercetin.4

In travesica l im tilla tú m  o i dimethyl sulíoxide has been 
shown to improve symptoms of interstírial cystìtís, 1'1 
although the evidence was queried by a systematìc review.J 
Heparin has also been given intravesically, 1-2 as have BCG 
vacdne, oxybutynin. and the capsaidn analogue resiniíer- 
atoxm.’

Cystoscopy under anaesthesia with bladder distension, a 
diagnostíc procedure, has been reported to relieve 
symptoms by destructíon of the mucosal nerve plexus and 
tension receptors in the bladder wall. Although some1-1-4 
support its use for diagnosis and treatment others2 suggest 
that it has limited efficacy. Suigery is reserved for intractable 
symptoms that have failed to respond to less drastíc 
treaõnents. 1
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Diabetes insipidus
Diabetes insipidus deprives the kidney of its capadty to 
produce a concenơated urine, resulting in the passage of 
large volumes of dilute urine (polyuria) and excessive thirst 
(polydipsla). Patients generally have moderately raised 
serum-sodium concentrations but are prone to more severe 
hypematraemia (p. 1778.1) when fluid is restrìaed.

The syndrome of diabetes insipidus is caused either:
• by a dehdency in secretìon of antidiuretic hoimone 

(ADH vasopressin) bom the posterior pituitary gland 
(cranial. pituitary. OT neurogenic diabetes insipidus)

• or by a Lailure in activity of secreted ADH on renal 
tubules (nephrogenic diabetes insipidus)

Cranial diabetes insipidus is most commonly idiopathic 
(although it is novv increasingly suspected to have an auto- 
immune basis) or occurs aher surgery or trauma when it 
may be temporary. More rarely, it results ừom neoplasms, 
iníections, or inũltrations of the CNS, or íorms part of the 
ỉamilial DIDMOAD syndrome (diabetes insipidus. diabetes 
mellitus, opric atrophy. and dealness). Nephrogenic diabetes 
insipidus may occur as a [amilial X-linked recessive disorder 
in raale iníants, but is more oíten secondary to hypercal- 
caemia, hypokalaemia. or drug therapy (induding lithium 
salts, foscamet, and demedocydine).

The mainstay ol diagnosis of diabetes insipidus is 
measurement of serum and urine osmolality, urine sperihc 
gravity. and serum-sodium concenưation. u  these are 
found to be normal a Lormal vvacer deprivation test may be 
perỉormed, with careỉul monitoring of urine volume. 
osmolality, and body-weight. The test should be stopped ư 
more than 3 liưes of urine is passed ot 3% of total body- 
weight is lost. although this is in any case vlitually 
diagnostic of diabetes insipidus. A dose of ADH in the form 
of desmopressin is then given to test renal responsiveness— 
prompt urine concentraúon is indicative oí cranial diabetes 
insipidus, while Cailure indỉcates the nephrogenic form.

Crartial diabetes 'ũtsipidus is usually ư ea ted  by 
replacement therapy vvith ADH in the form of intranasal 
desmopressin, although tablets are now also available and 
may be preíerxed in children; desmopressin has greater 
antidiuretic eíữcacy and considerably less vasoconstrictor 
activity than lypressin or vasopressin itselí.

Ntphrogenic diabetes insipidus is by deỉinition unre- 
sponsive to ADH therapy and vvater replacement tends to be 
the mainstay of ứeãtrnent. Thiazide diuretics. notably 
hydrochlorothiaãde. are given with some restriction of 
sodium intake to patíents with nephrogenic diabetes 
insipidus; the resultant mild sodium depletion enhances 
proximal renal tubular sodium and water resorptìon. Giving 
them with amiloríde has been reported to have an additive 
eSect while also preventing hypokalaemia.

Other dmgs have also been tried in the management oỉ 
diabetes insipidus. Chlorpropamide stứnulates ADH secre- 
tion and augments the activity of residual ADH in patients 
with partial cranial disease and as in nephrogenic disease 
the thiaâdes may be useỉul. CloLibrate and carbamazepũie 
have also been lound to promote ADH secretìon in these 
padents. Indometadn and other prostaglandin synthetase 
inhibitors decrease urine volume in all types of the 
condition. Combinatìon of indometadn with a thiaãde and 
desmopressin has been investigated.
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Erectìle dỵsíunction
Erectile dysíunction (impotence) signiEes inability of a male 
to achieve satisíactory erection of the penis duiing sexual 
intercourse. Bstũnates oỉ prevalence depend to some extern 
upon the deũnitions that are used. but the problem is 
thought to be not uncommon, particularly in older men. 
The causes of erectile dyshmctìon may be psychological, 
organic or a combination of both. Psychological ỉaaors 
índude sơess, mental depression, and anxietieỉ about 
sexual perỉormance. Organic causes indude androgen 
deSdency as a result of hypogonadism, neurological' 
dyshinction (induding Central or peripheral lesíons due to 
malignancy or ưauma), petipheral vascular disordeis. and 
penile abnormalities such as Peyronie’s disease or 
microphallus. Sometimes organic dysfunction may be 
secondary to another disease. such as diabetes mellitus in 
which neurological and vascular damage lead to erectile 
dyshinction in over one-thứd of all patients. In addition, 
erectile dysíunction may be drug-induced.

Approaches to the management oỉ erectile dysíunction 
depend to sotne extern upon the causatíve lactors.

In those few patientỉ in whom erectile dyshinction is 
secondary to androgen depãency in hypogonadism, androgen

replacement, preíerably by the intramuscular injection or 
transdermal application oỉ a suitable testosterone ester, may 
be of value. Androgen replacement therapy ũ  inappropiiate 
in patients with normal testosterone concentratícms and 
may carry signưĩcant health risks. In patients with 
hypogonadism secondary to hyperprolactinaemia additíon 
of bromoaiptine is oíten eSective in improving sexual 
hinction.

Psychotherapy or behavioural therapy alone may be 
adequate in patients in whom no organic cause is deteaed, 
but even when organic lacton play a role psychosoàal faữon 
are also important and should be addressed by appropriate 
counselling.

When causes of erectile dysíunction are partly or 
primarily organic. the main options are:
• use of a vacuum pump to induce erection by negatíve 

pressure, followed by constriction of the base of the penis 
with a band to maintain tumescence

• oral or sublingual drugs
• injection of vasoactive substances into the corpoia 

cavemosa
• ữansurethral dosage of vasoaaive substances
• implantation of a penile prosthesis is generally reserved 

for patients in whom other therapy has ỉailed or is 
reíused, but it may also be a suitable Srst-line choice ỉor 
some patients

Vascular surgery may bave a ỉimited application, ỉn 
vasogenic dysỉunction. but its role is not dearly deũned and 
there are some doubts about its long-teim effectiveness.

Oral therapy íor erectile dysỉunction has had a 
chequered history, and most oi the drugs tríed have proved 
litde more eữective than placebo. However, with the advent 
of sildenaQl and other inhibitors of phosphodiesterase rype- 
5, oral therapy is now established in erectile dysíunction. 
Data {rom randomised controlled studies have shown 
efficacy of ỉildenaOl in erectile dysfunction compared vvith 
placebo, induding in men with diabetes mellitus and spinal- 
cord injury; it has no effea on the penis in the absence of 
sexual stimulation. It is generally more eỉỉective in erectíle 
dystunctìon oỉ psychogenic origin and in mild to moderate 
cases of organic origin. There has, hovvever, been concem 
about cardiac-related deaths assodated with the use oỉ 
sildenaỉil, although causality has not been hrmly 
established. Visual disturbances and sudden hearing loss 
have also been reported. Other phosphodiesterase type-5 
inhibiton also used are avanaũl, tadalaEl, and vardenaEL 

Yohimbine, an o2-adrenoceptor antagonist, may have 
some beneEt, although more in erectile dyshmction oi 
psychological than organic orígin. Oral phentolamine is 
available for the treatment of erectile dyshmction in some 
countries and has bcen rcported to be of benefit. Trazodone, 
a serotonin antagonist and reuptake inhibitor used in the 
treatment of depression, may rarely cause priapism and has 
thereíore been investígated for the ưeatment of erectile 
dyshinction. BeneSdal effects have been reported either 
alone or with yohimbine. Oral L-arginme. the precutsor of 
nitric oxide, has alỉo shovvn some promise in studies.

Sublỉngual apomorphine, a dopaminergic (D| or Di) 
agoạist, has also shown eỉhcacy, but nausea may be a 
problem.

Intracavemosal injection therapy is the most eữective 
pharmacological method ol treating erectile dysíunction 
and. until the advent of eữective oral therapy, was the most 
vvidely used. Unỉortunately, one major disadvantage of this 
method is the need for repeated seU-injectíon of the penis, 
and studies suggest that the long-tenn drop-out rate ù  high. 
However, it is still a valuable option in m en  unresponsive to, 
oc unable to take, oral thcrapy. The drugs most commonly 
used are alprostadil. papaverine, and phentolamine. 
Alprostadil is preíerred because it is more effective than 
papaverine (with or without phentolamine), and is 
assodated vvith a Iower inddence oí priapism and Ebrosis. 
However, the erection is ừequently painíul. Papaverine, a 
non-spedfic phosphodiesterase inhibitor. has been used 
alone or with phentolamine, an a-adrenoceptor antagonist 
Erectile dysíunction of neurogenic or psychogenic origin 
generally responds better to papaverine than dysíunction of 
vascular origin. However, long-term use of intracavemosal 
papaverine may result in hbrosis, and it has been suggested 
that it should not be used more than three times a vveek or 
on two successive days. Priapism may also be a problem. 
Triple therapy, involving the combination of alprostadiL 
papaverine. and phentolamine, has been reported to be 
efíective and to have a relatively low inddence of adverse 
eữects. Other drugs that have been used for intracavemosal 
therapy indude aviptadil (a smooth musde relaxant used 
with phentolamine), ketanserin used with alprostadil, and 
moxisylyte.

The transurethral rou te  is a less invasive but also less 
eữective option than intracavemosal therapy. A transure- 
thral pellet of alprostadil Ĩ5 repotted to be eííective. although 
eỉBcacy is inconsistent; common adverse eHects indude 
penile pain and urethral pain or buming. Transurethral 
alprostadil a$ a cream or gel has also shovvn promise.
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A number of studies have also investígated transcuta- 
neous therapy. Results from pilot studies investigating 
transcutaneous delivery of glyceryl trinitrate, papaverine, 
mlnoxidiL or alprostadil from creams, gels, or pastes have 
been variable. Topical treatment with a cream containing 
codergocrine mesilate, isosoibide dinitrate, and either 
aminophyllme or testosterone has also been tried, wiửi 
mixed results.
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Glomerular kidney disease
For a description oí ứie various íorms of gloxnerular kldney 
disease and their management, see p. 1604.3.

Malignant neoplasms
Malignant neoplasms of the bladder are relatively common 
malignancies in the develoỊ>ed world; the management oỉ 
bladder cancer is discussed on p. 700.2. Prostate cancer is 
one oỉ the most common malignandes in men and a leading 
cause of cancer death; its management is coveied on 
p. 712.3. For malignandes of the kidney see p. 708.3.

Micỉurítíon disorders
Normal micturition (awareness o{ the need to void urine as
a result of bladdcr filling. postponement oỉ urination until 
convenient, and the ability to empty the bladder 
voluntarily) is conưolled by the detrusor musde of the 
bladder (smooth musde innervated mainly by parasympa- 
thetic nerves) and the extemal sphinaer (sympathetic 
innervatìon). During urination parasympathetic stúnula- 
tion causes the detrusor musde to contract while reduced 
sympathetic tone allovvs the extemal sphinaer to relax. 
Micturition disorders can occur through local eííects on the 
bladder or urethra or may result through disturbances of 
theứ nervous conttol. They indude noctumal enuresis, 
urinary incontinence, and urinary retention. The tenns 
'neurogenic bladder' and 'neuropathỉc bladder' are used 
loosely to desaibe any bladder dysíunction resulting from 
neurological distuibance.
N odum d enuresis. Involuntary discharge oỉ urine during 
sleep, tenned noctumal enuresis (bed-wetting), is a nor- 
mal occurrence in young children, but may persist in up 
to 5% by the age oỉ 10  years. Noctumal enuresis is 
deSned as prìmary ư there has never been a period of dry- 
ness ỉor more than 6  months, and secondary ư the child 
was dry for such a period beíore the onset of bed-wettìng.

Nonphannacological approáches to treatm ent indude 
bladder retention traứiing, motivational therapy, and

behaviour modihcation or condỉtìoning therapy using 
moisture-sensitive alarms. Drug therapy may initially 
produce a more rapid tesponse, but training and the use oỉ 
âlarms has generaũy appéared to be more eổective and to 
have a lower relapsẽ ratê. The BNFC States tha t for dúldren 
under 5 years of age, reassurance and advice on the 
management oí noctumal enuresis can be useíul ỉor some 
families; drug therapy may be considered in children over 5 
yeãrs depending on theữ maturity and motivation, the 
ừequency o i bed-wetting, and the needs of the child and 
their íamily. Drug therapy is probably most useful for 
intermittent use on spedal occasions such as sleeping away 
from home or when added to ưeatment in dũldren who fail 
to respond to nonphannacological methods alone. The 
long-term use oỉ drugs for enuresis is controversial.
• Use of oral damopressin at night can be eSective in the 

short-term control of noctumal enuresis and many now 
conáder it to be the drug of choice in tenns of saíety. 
However, it should not be given when enuresis is due to 
polydipsia as desmopressin may provoke water intoxica- 
tion and convulsions due to hyponatraemia.

• Tricydic antidepressants have also been used and of 
these most experience has been vvith imipramine. Their 
mechanism of action in noctumal enuresis is undear. It 
may be partly the result oỉ their antimuscarìnic and 
antispasmodic actions.

• Antimuscarinics such as oxybutynin reduce uninhibited 
bladder contractíons, but although they may be of 
beneht in diumal enuresis they are rarely of benefit ÚI 
noctumal enuresis alone. Combination wáth desmo- 
pressin may improve response ữi some cases.
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Urinary incontínence and retentỉon. Urúnary incontinence 
is deãned as an involuntary loss o i mine that is objectively 
demonstrable and a sodal OT hygienic problem. Noctumal 
enuresis in children ỉs discussed above. Depending on the 
cause patients may have symptoms of urinary frequency, 
noauria, urgency. dribbling, or dysuria. ClassiAcations of 
incontinence vary but the main types ỉndude: sơess 
ìncontìnence, urge incontinence and overactive bladder, 
and overflow incontinence (a consequence of uiinary 
retention). Patients may also have mixed types, for exam- 
ple combined stress and urge incontinence. The term func- 
tional incontinence is used vvhen the patient's condition is 
due to impaữed mobility or mental hinction. It is impor- 
tant to detennine the type and, where possible. cause oỉ 
urinary incontinence beíore attempting treatment. 
Urínary-tract iníections. constipation, and benign prostatìc 
hyperplasia may mirnic or cause the symptoms of urinary 
incontinence and should be exduded.

Stress ỉncontinence is the commonest form of 
incontinence in women; some men may also develop stress 
incontinence e.g. after prostateaomy. The patient usually 
has urethral sphincter incompetence and loss oỉ urine is 
assodated with increaỉes in intra-abdominal pressure such 
as may occur on standing or coughing. ĩnitiaỉ management 
should be conservative: first-line treatment is likely to be 
pelvic floor exerdses; other ưeatments may indude 
electrìcal stimulation or bioíeedback, the use oỉ devices 
su ch as vaginal cones, surgery, or drugs.
• Drug therapy has had only a secondary role in the 

ơeatment of sơess incontinence although the serotonin 
and noradrenaline reuptake inhibitor duloxetìne is now 
licensed in several countries to increase urethraỉ tone in 
the ữeatment of moderate to severe saess urinaiy 
incontinence, and may be an altemative to surgical 
ueatment. Alpha-adrenoceptor agonists such as tphe- 
drine, phenylpropanolamine, and pseudoephedrine have 
been used to increase tone in the musdes of the urethra

and at the base of the bladder; they may prevent 
incontinence in certain stress situatíons, but long-term 
experience ■ has been mostly disappointíng. Oestrogem 
used with an alpha-adrenoceptor agonist such as 
phenylpropanolamine appear to be eữective and may 
be of use for postmenopausaỉ women with mild stress 
incontinence; uníortunately, addiúon oỉ a progestogen 
(necessary in women with an intact uterus) might 
exacerbate the incontinence. The value of oesơogens 
Iised without an alpha-adrenoceptor agonist is less dear. 
Intra-urethial mjections oí colỉagen or poỉytef appear to be 
eữective, but there are cọncems over migration and 
granuloma ỉormation vvith polyteí.

In ũrge Incontlnence, also known as unstable bladder or 
detrusor instability, contractions of the detrusor musde 
occur without waming and overcome urethiaỉ sphinaer 
resistance, despite any attempt the patiènt might make to 
prevent it. Urge incontinence is the most common ỉoim of 
incontinence in the elderly and is oíten reíractory to 
ơeatment. The cause is usually unknovvn and these cases 
are reíerred to as being due tữ idiopathic detrusor 
instability. When there is overt neurological disease/such 
as upper motoi neurone lesions in spinal cord injury or 
multiple sderosis, the term detrusor hyperreílexia is 
used. Overactive bladder syndrom e is deSned as 
urgency (a compelling desừe to urinate) with or without 
actual urge incontinence; patients usually exhibit urinary 
ừequency and nocturia. In men it is sometimes assodated 
vvith benign prostatic hyperplasia (p. 2347.1).

Reduction of excessive ũuid úitake and avoidance of 
drinks containing alcohol or caííeine may control mild 
symptoms of urge incontinence or overactive bladder. 
Behaviouraỉ therapy may be helpíul: bladder training for at 
least 6 weeks is a Đrst-line optìon in women with urge or 
mixed incontinence. Women with mixed incontinence may 
also beneht from pelvic ỉloor exerdses. Other treatments 
that have been tried indude hypnotherapy, acupuncture, 
and bioỉeeđback.
• No drug treatment has been íound to be universally 

eữectíve. Drugs with antũnuscarìnic activity can be of 
signiScant clinical beneíit. They inhibit tmstable detrusor 
musde contractions but the inddence of adverse eííects 
can be high. As these drugs can increase bladder volume 
they should not be used in patients vvith uiinary 
retention. The antimuscarimc oxybutynin also has dừea 
smooth musde relaxant properties and has been widely 
used, but adverse eííects arẽ common. Transdennal or 
extended-release íormulations may be considered in 
women who cannot tolerate conventional ỉonnulations 
of oxybutynin. Tolterodừte, trospium, and propiverine are 
other aỉtematives. (In the UK, propiverine is suggested 
íor overactive bladder but not for incontinence.) 
Fesoterodine is also available for the management of 
overactíve bladder syndrome. Selective M3 antimusca- 
rinics, dariỊenaân and soliỊcnaán, may also be considered. 
They appear to be at least as eíỉective as less selective 
antimuscarinics. The older antimuscarinics Ịlavoxate, 
propartíhctitư, and arưpranium are not now recom- 
mended.
Mirabegron, a beta3-adrenoceptor agonist, is available in 
some countrìes for the management of overactive 
bladder syndrome. Tricydic antidepressants have also been 
used in urge incontinence because of their antimusca- 
rinic activity but theứ main use has been in noctuxnal 
enuiesis and nocturia (see above). Desmopressừt is also 
mainly used in noctumal enuresis and noauiia. 
Evidence for oatrogtns is incondusive, but they may be 
usehil as adjuncts in postmenopausal women with 
vaginal aưophy and symptoms of urgency, írequency, 
and noauria. Inịeoion of botulinum A taxin into the 
detrusor musde may be eữective in the treatment of 
detrusor hypeưeĐexia that is resistant to antimusca- 
rinics. Sacral nerve súmulation, using an implantable 
device, may be an option in cases that are resistant to 
drug treatment. Surgery is reserved for intractable cases. 

Urge incontinence can also be due to abnormalities in 
bladder sensation; the causes of sensory urgency are often 
unknotvn but may be due to conditions such as urinary- 
traa infections or intersútiaỉ cystitis. Bladder retraining 
techniques and antimuscarinic therapy have been suggested 
when no underiying disorder can be identìíied.

Patients with overflow incontinence su£fer from a 
continuous or ừequent dribbling oí urine as a consequence 
of an overdistended bladder produced by urinary 
retention. It may result hom some ỉorm of urethrỉd 
blockage or may be assodated with drug treatment or 
conditions that reduce detrusor contractions or interiere 
with relaxation of the urethra. Overflow incontinence ỉs 
uncommon in vvomen and most patients are elderly men 
with urethral blockage due to benign prostatìc hyperplasia 
(p. 2347.1). Hovvever, urinary retention may also occur 
postpamim 01 postoperatively. Treatment depends on the 
underlying condition. Cathetedsation is used to relieve 
acute painỉul urinaiy retention or when no cause can be

http://www.aaee.com/pub/pdf/
http://www.uroweb
http://www.auanet.org/gmddlnes/
http://www.aacap.org/galleries/
http://www.nice


2350 Urological Drụgs

íound. Surgical procedures or dilatatíon are often used to 
correct any mechanical outflow obstruction.
• Aỉpha-adrenoceptor bloddng đrugs su ch as aỊỊuỉosùt. 

doxazoãn, indoramin, prcaosin, tamsulosin, and tĩTazosin 
may be given to patients waiting for suigery or to those 
unfit ỉor surgery. They decrease outflow resistance and 
improve bladder emptying. Patients with detrusor 
hypotonidty ha ve been given parasympathomimetics 
such as btthanechol, carbachol, and dũtigmine to increase 
detrusor musde contractions but there have been doubts 
about their eỉBcacy and salety. Use of parasympatho- 
mimetìcs for postoperative urinary retenúon has been 
superseded by catheterisatỉon.
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P r e m a tu r e  e ịa c u la t ío n

A uuiversaỉly accepted dchnition of premature ejaculation 
has not yet been establlshed, but the American Urological 
Assodation has defined it as ejaculation tbat occun sooner 
than desứed, either before or shortly after penetration, 
causing distress to either one or both paitners. 1

Management may include psychological, behaviouial, 
and drug ơeatmenL* Several antidepressants have been 
evaiuated ỉor a therapeutic eííect in premature ẹjacula- 
don. 1'3 based on theừ adverse eữects oí anoigasmia and 
deỉayed ejaculadon. The SSRIs ũuoxetine, paroxetine, and 
sertraline, and the tricydic antidepressant domipramine, 
have been used successíuỉly. However, the optỉinal dosing 
regimen ỉor these drugs has not been established, and they 
have been given either on a continuous daily basis or as 
single doses only betore intercourse. Doses that have been 
eữective in premature qaculation have usuaỉly been lower 
than those recommended for the treatment of depression. A 
rapidly absorbed short-acting SSRL dapoxetine. is used 
specifically for on-demand ưeatment of premature 
ejaculation. Topical anaesthedcs, such as lidocaine/prilo- 
caine cream. have been applied to the penis to delay 
ẹịaculation. 1'3 Disadvantages of this therapy indude loss of 
erectìon due to numbness assodated with prolonged 
application. and numbness in the parmer caused by residual 
topical anaesthetic.1-3 Available commerdal preparations 
intended tor such use indude benxocaine gels and lidocaine 
sprays. SiỉdenaAl, a phosphodiesterase type-5 inhibitor used 
for erectile dystunction, has also been uied with some 
success;1 however, some consider that such drugs should 
only be used in patients with co-morbid erectile 
dysítmcũon.1
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P ro sta titis

The term prostatitis is used to describe several dinical 
syndromes, induding well-defined bacterial inỉections of 
the prostate gland, poorly-deũned chronic pelvic pain, and 
asymptomatic inAamxnation oi the prostate. Prostatitis is 
relaúvely common as a urological diagnosis, with about 
30% oỉ men bavúig su ch symptoms at some time in their 
Uíe.1 The u s National Institutes of Health dassiBcation 
SystemI J for prostatìtis consists of categories:
• I: acute bacterial prostatitis
• n: chronic bacterial prostatitis
• ưi: chronic prostatitis/chronic pelvic pain syndrome 

(subdivided into IIIA inílammatory and IIIB 
non-inílammatory)

• IV: asymptomatic inũammatory prostaritis
Acute bacterial p rosta titlỉ (category I) is most often due 
to Gram-negative pathogens, particularly Escherìchia coli and 
othei enterobacteriaceae. Symptoms indude fever, chills, 
malaise and myalgia, with rectal, low back. or petineal pain. 
There is oíten bacteriuria with bequent and urgent dysuria. 
The prostate is enlaiged. tender, and warm.UỈ Chronỉc 
bacterỉal prostatitỉs (category H) is relatively rare, and 
may develop ửom acute bacterial prostatitis in some men. It 
is diaracterised by pelvic paìn and recurrent urinary-tract 
iniections. The proState appears to be normal but in some 
cases is swollen or firm.' Bacterial prostatitis should be 
managed with appropriate antibacterial therapy2'1 (see 
under Urinary-traa Inlecàons. p. 213.1).

Chronỉc prostatitis/chronic pelvic pain syndrome 
(category m), whicb has also been described as abacterial 
prostatitis, is the most common form oí prostatitis. The 
aetiology and pathogenesis remain undear, and suggestions 
have induded iníection with atypical organisms that cannot 
be deteaed by convenúonal techniques. intraprostatic 
reĐux, or immunological processes. 1 Neurological6 or 
psychological laaors1-6 may also play a role in some 
patients. Symptoms of cbronic pelvic pain syndrome 
indude pelvic perineaL and genital pain, lower urinary- 
tract symptoms. sexual dysbinctíon. and general symptoms 
su ch as headache and ỉatígue. 1-1 In ìnQammatory chronic 
pelvic pain syndrome (category HIA). leucocytes can be 
found in expressed prostatic secretion, in the urine aỉter 
prostatic massage, and in semen; no leucocytes can be 
detected in non-inílammatory chronic pelvic pain 
syndrome (category TTTR- previously called prostatody- 
nia).u -‘

There are no universally eííective ơeatments ỉor chronic 
pelvic pain syndrome; overall, studies of ơeatments have 
been small and of poor quality.13'7 Many cliniaans lavour 
initíal management with antibacterials despite negative 
cultures, in order to ưeat occult atypical iníection.2 An oral 
Quoroquinolone is the antibacterial of choice (or a 
teưacydine for patients allergic to Quoroquinolones).

Recommended duration oỉ tìeatment varies, but courses 
are generally of 4 to 8  weeks, depending on response in the 
flist few weeks.3'4‘ However, there iỉ no strong evidence to 
support this practice,17 and although there are some stuđies 
to suggest that antibacteriai treatment may be beneũdal in 
inHammatory chronic pelvic pain syndrome, there is less 
evidence for the non-inhammãtory ỉõnn.4 Other treatments 
that ha ve been tried. with variable results, indude2J>5‘* the 
5a-reductase inhibitor Bnasteride, alpha blockers such as 
alfuzosin, tetaxosin. or tamsulosin. Quoxetine, pentosan 
polysulíate sodium, mepaitrida pollen extract, quercetin. 
and NSAIDs. The role of allopurinol is controversial. Non- 
drug treatments that have shovvn some promise indude 
transurethral or transrectal microvrave thermotherapy5-7 
and sacral nerve stímulation.6 Drugs used for symptomatlc 
relieỉ oỉ neuropathic pain may indude tricydic antidepres- 
sants sudi as amitriptyline, or antiepileptics such as 
gabapentin. Andcbolinergics such as oxybutynin or 
tolterodine may be used lor urinary ữequency.4

Asym ptom atíc Iníĩam m atory prostatitis (category 
IV) iỉ often detected coinddentally during examination for 
other disorders. 1
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R e n a l  c a lc u li

The solubility oỉ calcium. oxalate, and phosphate in normal 
urine is maintained by a variety of inhibitors of 
crystallisation. both organic and inoiganic. However, 
increases in the concentiations of crystallme substances in 
the urine, or decreases in the relative proportions oí 
crystallisatíon inhibitors, may renderindividuals susceptible 
to urolithiasỉs. the formation of renal calculi (kidney 
stones). Renal calculi consist of crystalline components 
arranged around an organic matrix. They are typically 
íormed in the calices or renal pelvds, and may become 
lodged in the ureter. Caldum-containing stones (usualỉy 
calcium oxalate and calcdum phosphate in variable 
proportions) account (or the vast majority of occurrences 
although stones of other compositions induding cystừie, 
uric add. or magnesium ammonium phosphate (also calỉed 
struvite or iníection stones), are occasionally seen.

The inddence and prevalence of renal caỉculi is 
increasing.1-2 The Uỉetìme risk of stone deveiopment varies 
between populations but is about 15% for white men and 
6 % for white women, wlth a liỉetime recurrence Rite of up 
to 50%.3 Risk lactors indude obesity, low £luid intake, and a 
diet high in protein, refined caibohydrates, and salt.1 Some 
conditions can promote calculi lormation, induding renal 
tubular addosis. primary hyperparathyroidism. sarcoidosis, 
primary hyperoxaluria, inAammatory bowel dỉsease, 
hyperuricaemic conditions, and cystic Bbrosis.4 Drug- 
induced calculi can be lormed by crystallisaúon of poorly 
soluble drugs vvith a high urinary excretíon, or by an eỉfect 
on caldum oxalate or purine metabolistn.5

Treatment. Most renal calcuỉi are smalỉ, and stones that 
are less than 5mm in diameter will usually pass 
spontaneously.4'9 Patients may be asymptomatic or may 
pass small stones vvith relatively little discomíort but 
passage of a larger stone down the ureter can bẽ 
accompanied by excrudating pain (renal or ureteral colic) 
requiring analgesia (see BiliaỊy and Renal Colic p. 6.3). 
there ís no obstiuction, iníection, or other complication. 
conservative aeatment is íavoured, with the patient being 
monitored radiographically over several vveeks to see if the 
stone will pass of its own accord.10

There is some interest in the possible use of drug 
treatment to ease the spontaneous passage oí the stone. 
Smaỉl studies using a caldum-channel blocker (usually 
nUedỉpine) or an alpha!-adrenoceptor blodcer such as 
tamsulosin, sometimes with a corricosteroid su ch as 
deflazacort have leported improvements in the Rite of 
stone expulsion and expulsion time, and reductions in 
analgesic requirements, in patients vvith uncomplicated 
lower ureteral stones. A meta-analysis11 of 9 studies 
conBnned the apparent beneBt of such treatment, and a 
hirther meta-analysisư  oỉ 11 studies using alpha blockers in 
particular, íound that patients had a 44% greater likeUhood

All cross-reíerences reíer to enrries in Volume A
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of spontaneous stone passage than those not given these 
drugs. Although a suitable randomised controlled study is 
requữed to conỄrm eíBcacy, medical treatment may offer a 
viable altemative to lithotripsy or ureteroscopy.11 A 
literature review13 suggested that daily doses oí niỉediplne 
30 mg, doxazosin 4mg, tamsulosúi 400 micrograms, or 
terazõsin 5mg given for 28 to 45 days are eữective in 
enhandng expulsion of ureteral stones that are less than 
15 mm in dỉameter. Another14 consídered alpha blockers to 
be more ettective than caldum-channel blockers; ỉittle 
beneht was noted ìn small studies where a corticosteĩoid or 
an antimuscarinic was added to an alpha blocker.

where intérvention is considered necessary for stone 
removal the choice oí technique depends on the áze, 
compositìon, and location of the stone. Extracorporeal 
shock wave lithotripsy is generally íavoured, but other 
procedures such as ũrẽteroscopy or percutaneous nephro- 
lithotomy are used for more complex cases.7-8’15 Antibac- 
terials may be needed for iníection (see Urinary-tract 
Iníections, p. 213.1).

Preventùm. In the prevention of recurrence it is 
important to identtíy, and where possible coưect, any 
underỉying disease process or biochemical OT anatomical 
abnonnality. Certain general measures are also appropriate. 
Patients should drink at least 2 to 3 litres oỉ fluid daily in 
order to maintain an adequatẹ Volume of urine.1-3-7'16 In hot 
dimates or working environinents a higher voliime oi fluid 
should be taken.

In preventing the recurrence of caldum  stones, a 
balanced diet that is low in prótein and salt1-3-10-17 and high 
in fibreJ-7 is generally advocatèd. In the past patíents were 
advised to decrease their caldum intake, but studles have 
íound an inverse relationshíp benveen dietary caldum 
intake and stone íonnation.3-7,16-17 Also, because oxalate is 
bound by caldum in the gut, preventing its absorpúon, a 
low caldum intake can increase oxalate absorptìon and the 
risk of stone formation. Thereỉore, a normal level of dietary 
intake of caldum is now adyised1-3-7-17,1* (an excepdon to 
this is in pađents with absorptive hypercalduria type I, a 
rare condition of intestmal caldum hyperabsorpóon) .1 
However, caldum supplements appear to increase the risk 
of stone ỉoimation and are generally avoided.3-7-17 ư they are 
used, they should be taken with meals to avoid 
hypercalduria.1-1* Excesãve dietary oxalate intake should 
also be avoided;3'710'17 íoods containing large quantities oí 
bioavailable oxalate indude spinach. rhubarb, nuts, and 
cocoa.17

vvhere pharmacological therapy is indicated, choice oỉ 
treatment depends on the underlying metabolic abnorm- 
alỉty and stone composition. Alkaline đtrate, usually given 
as potassium dtrate, is commonly used to prevent the 
recurrence oỉ caldum stones. It acts as a urinary alkaliniser 
and increases dtrate excretion; dtrate íornis complexes with 
caldum to reduce urinary saturation of caldum salts and 
inhibits crystaDisation.2,7-14-1* Potassium dtrate is the main 
ưeatment option in patìents with hypodtraturia and renal 
tubular addosis.1-3-7 In hypercalduria, a thiaãde ditưetic or 
indapamide can also be used to increase distal tubuỉar 
caldum reabsorptìon;1'3-6-7'10-16-19 potassium dtrate can also 
prevent diuretic-induced hypokalaemia in these patìents. In 
the prevention of caldum stones with hyperoxaluria, a 
restriction oỉ oxalate-rich food and an adequate dietary 
caldum intake (OT caldum supplements taken vvith meals) 
are advocated.6'10,17'1* The use of magnesium has also been 
suggested1 aỉthough it may be no better than placebo.3'7 
Some patients with primary hyperoxaluria may respond to 
high doses of pyridoxine.1’3-710-1* In hyperuricosuria, 
reduced purine in ta ke and allopurinol may be eỉfec-
t ív e  1.3.7.10

Prevention of uric acid stones is based on adequate 
íluid intake. a low purỉne diet, and urínary alkalinisation 
with potassium dtrate. Allopurinol may be used if there are 
high levels of urate.1'3'6’7 Acetazolamide has been used shoit 
tenn .4

Struvite  stones are caused by urease-produdng 
bacteria. Antibacterials are used, and may be requỉred 
long term, with urinary addiBcation using ammonium 
chloride7 or methionine.1,7 Dietary phosphate restrìction 
may also be appropriate for patients with phosphate 
excretion of more than 35mmol/day.' Acetohydroxamic 
add, an inhỉbitor oỉ bacterial urease, may be used as an 
adjund in seleded cases of severe iníection,7 but its use has 
been limited by adverse eữects.3'10

Cystíne stones are assotìated with cystinuria, see 
p. 1567.2.
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Renal colic
For the ưeatment oỉ urological paỉn see Biỉiary and Renal 
Colic, p. 6.3.

Renal ỉailure
For discussions of acute and chronic renaỉ íailure and their 
management seep. 1779.1.

Sexualỉỵ transmitted diseases
For discussion of sexualỉy transmitted diseases and their 
neatment see p. 204.1.

Syndrome of inappropriate ADH secretìon
In some patients secretíon of antidiuretic hormone (ADH; 
vasopressin) OCCUIS despite hypotonidty of the extracellular 
fluid and normal or raised Quid volume, and such patìents 
are said to have the syndrome of inappropriate ADH 
secretion (SIADH). Wĩth severe water excess, the resultant 
hyponatraemia may result in symptoms ranging hom 
lassitude or headache to proỉound neurological symptoms 
su ch as coníusion, convulsions, or coma. Some patients may 
experience inappropriate thirst as weQ as ADH secretion, 
thus exacerbating theữ conditíon. For a discussion of 
sodium homoeostasis and dilutional hyponatraemia, see 
p. 1777.3 and p. 1778.1.

Conditions that can predpitate SIADH indude CNS 
disorders, iníecúons su ch as encephalitis and meningitis, 
head trauma, porphyria, or pulmonary diseases such as 
tuberculosis and pneumonia. ADH may also be secreted 
ectopically from malignandes, most commonly hom small- 
ceỉl bronchial carcinoma. SIADH may also be drug-induced; 
drugs assodated with the condition indude carbamazepine, 
chloipropamide, cytotoxic drugs such as cydophosphamide 
and the vinca alkaloids, oxytocin, some antipsychotics, 
trícydic antidepressants, and SSRIs.

Dỉagnosis of SIADH is Initlally prompted by the presence 
of hyponatraemia and corresponding plasma hypo- 
osmolality with or without neurologicai symptoms. 
Hypervolaemia, persistent excess sodium excretion, lack of 
oedema, and noimality of both renal and adFenal íunction 
are conũimatory.

Mild vvater excess is hequentỉy asymptomaúc and may 
not require spedfic therapy, but patientỉ with SIADH often 
have a more severe disorder and treatment is best aimed at 
the underiying cause. ư such treatment is not possible or if 
symptoms persist, water restriction may be considered. 
However, ũuid restriction is unpleasant, particularly for 
patients who retain inappropriate thừst and may not be 
tolerable. ỉn these patíents demedocydine may be given to 
antagonise the effect oỉ ADH on the renaỉ tubules. Lithium 
has been given as an altemative but has a high hequency of 
adverse eổects, and phenytoln has been used occasionally to 
inhibit pituitary ADH secretion. Diuretics such as 
ỉurosemide (used with oiaỉ sodium chlorìde) have been 
tried in an attempt to optimise diuresis vvhile retaining 
sodium. Oral urea has also been used in a small number oỉ 
patients. In patients with Uíe-threatening severe acute 
water Lntoxicanon (see Hyponatraemia, p. 1778.1), tteat- 
ment initially Involves cautíous improvement of the 
proíound hyponatiaemỉa by inơavenous iníusion of 
hypenonic (usually 3%) or isotonic sodium chloride, 
often vsrith hirosemide or another loop diuretic to avoid 
volume expansion. Drugs that act directly in the renal 
tubules as vasopressin v2 receptor antagonists su ch as 
tolvaptan are also used.
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Urínary-trađ iníeơions
The tteatment of urinary-ơact inỉections is discussed on 
p. 213.1.

AcetiỊdenaiìl
Hongdènaíil. . . 1 .;
5-{2-Ethoxy-5-[2-(4-ethylpiRerazine-Ị-ỵl)-acẹtyl]phenyỊH-

^methyl-3-n-própyl-Ì,6-dihyclro-7H-pyrazplo(43-íÃpỵriníidin-
7-one.
C2sH3<Ns0 3=466-6 •
CAS — 83 ỉ 217-01-7.

Profile
AcetíldenaỂl is an analogue oỉ sildenaíil (p. 2364.1) that has 
been used in various preparations or dietary supplements 
and illegally promoted in some countries for the manage- 
ment of erectile dysíunction. Other drugs related to 
sildenahl detected ìn similar Products úidude:
• aildenahl
• dỉmethyl sildenaữl thione (suUoaiỉdenahl)
• homosildenahl
• hydroxyhomosildenaSl.
• nor-acetildenafil
• sulỉohomosildenahl

Alfuzosin Hydrochloride
IBANM, USAN, riNNMị
'AlíiitsosìỊhịhiỵdrokloridi; Alfuzosih Hidrọklorũr; Alfuzosina, 
hidrodoruro ;de; Alfuzosine, Chtorhydrate d'; Alfuzosin- 
hydrochlorid  ̂ Ạlfuzosinhydrochlorid; AlfuzosinhydrDklorid; 
Alíìirosini Hỷdrcichloriduni; Alfuzozin-hidroklòrid; Alfuzoánò 
hidri^lòndàsTì-lidrodoruro de aifuzosina; SL-77499-10; SL- 
77499 (alfuzosin); Anb<ty303MHa fMflpoxnopnfl. 
A/-{3-[4-Amino-ố,7-dimethoxyquinazolin-2-yl(methyl)amino] 
propyl)tetrahydro-2-furamidé hydrochloride. 
C 19H27N504,HCI=425.9
CAS —  81403-80-7 (aifủzosin); 81403-68-1 .(alŨJ20Sin hydro- 
dìtoride).
ATC —  G04CA0Ỉ.
ÀTC Vet —  QG04CA01. -■
UNII —  75046A1XTN. ■

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8 : (Alfuzosm Hydrochloride). A white or aimost 
white, slightly hygroscopic, crystalline powder. Freely 
soluble in waten sparingly soluble in alcohob pracúcally 
insoluble in dichloromethane. A 2% solution in vvater has a 
pH of 4.0 to 5.5. Store in airtight containers. Protea from 
light.
USP 36: (Alfuzosin Hydrochloride). A white to almost 
white, slightly hygroscopic, powder. Preely soluble in waten 
sparingly soluble in alcohol; practically insoluble in 
dichloromethane. A 2% solution in water has a pH of 4.0 
to 5.5. store in airtight containers. Protea hom light.

Uses and Administration
Alfuzosin is an alphai-adrenoceptor blocker (p. 1243.1) 
with actions similar to those of prazosin (p. 1474.1). It acts 
preíerentially on receptors in the lower urinary tract and is 
therelore used in benign prostatìc hyperplasia (p. 2347.1) to 
relieve symptoms of urinary obstruction, induding acute 
urinary retention.

Alfuzosin is given orally as the hydrochlorìde. Like other 
alphai-ađrenoceptor blockers, it may cause colỉapse ìn some 
patíents aher the flrst dose, which should thereíore be given 
just beỉore bedtỉme to reduce the risL Doses may need to be 
reduced in patỉents with hepatic or renal impainnent (see 
p. 2352.1); the initial dose should also be reduced in the 
ẽlderly.

In benlgn prostatỉc hyperplasia, the usual dose of 
alíuzosin hydrochloride is 2.5mg three times daily, 
increased to 10 mg daily ư necessary. In eldeily patients, 
and those receiving ưeatment for hypertension, a lower
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initiaỉ dose oi 2.5 mg nvice daiiy should be considered. A 
modified-release preparatíon may also be used in a dose of 
lOmg once daily aíter a meaỉ.

In patients aged over 65 years catheterised for acute 
u rinary  re tention  assodated with benign prostatic 
hyperplasia, a modiíied-release preparation may be given 
in a dose of 10 mg once daily aíter a meal for 3 to 4 days.
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tnttrv AgirtỊ 2008; Ỉỉ 51 ỉ-24.

Administration in Kepatk or renal impairment. Alfuzosin 
shouid be avoiciid in paỉients vvith severe hepatic impair- 
mcnt; in ihose vviih mild to moderate impairment the 
initiai oral dose ot alfuzosin hydrochloride should be
2.5 mg daily, increased to 2.5 mg twice daily according to 
response.

The Bndings of a study1 in 18 subjects with varying 
degrees oí renal impairment {including 6  with severe 
impainnent) given a single dose of alfuzosin lOmg as a 
once-daily, modilied-release íormulaúon ỉuggested that no 
dose reduction was needed in patients with impaired renal 
íunction. At most, slight pharmacokinetic modilications 
vvere found in those with renal impaữmenc when compared 
with those with normal hinction. It should also be noted 
that the renal dearance of alfuzosin is a minor route of 
elìmination (see Pharmacokìnetics, below). Licensed 
produa iníormation recommends that patierus vvith renal 
impairment are staned on a dose of 2.5 mg twice daily, 
thereatter adjusted according to response.

1. Marbury TC. tí ai. Pharmacokineùcs and safety of a ângle oral dose of 
once-daiiy aỉIuzoròi, 10 mg. ỉn maỉe subject$ vvith miỉd to severe renal 
impairmeni. J Qin Pharmasil 2002; 42: 1311-17,

A d v e r s e  E f fe ờ s ,  T re a tm e n t, a n d  P r e c a u tio n s

As íot Prazosin Hydrochloride, p. 1474.3 and p. 1475.1. 
Alfuzosin may be more selective for the urinary traa and 
vasodilator eữects may be less frequenL Additional adverse 
eỡects of alfuzosin indude rbinitis. bronchitis, sinusitis, 
pharyngitiỉ, and upper respiratory-traa iníectíons. Angina 
has occurred in patients with pre-existing ischaemic heart 
disease; if symptoms appear or worsen during treatment. 
alfuzosin should be stopped. Prolongation of the QT interval 
has been reported duríng alfuzosin treatment, and it should 
be used with caution in patients with acquired oc coagenital 
QT prolongation. or those who are taking other drugs that 
prolong the QT interval. HepatoceUular and cholestadc liver 
injury, including jaundice, has occurred and may require 
treatment to be stopped. Alfuzosin should be avoided in 
severe hepatic impairment, and doses may need to be 
reduced in mild to moderatc hepaũc únpairmem and in 
renal impairment (see above).

Incỉdence of adverse effects. In postmarketing surveil- 
lance involving 13 389 patients given oral aUuzosin 2.5 mg 
three times daily íor benign prostatic hyperplasia, about 
3.7% of patients lailed to complete treatment because of 
adverse ettects. These were mostly vasodilator eữects 
(vertigo or dizziness. syncope or malaise, hypotension, 
and headache). and vvere more common in patientỉ over 
75 years of age and durìng the íirst vveek of treatment. 1

1. lukacs B, ct al. Saíciy proíilc oí 3 months' thenpy Hith aỉhitosin in 
13.389 paiienn suUering from benign prosudc bypemopby. Bur Urol 
1996; Í9: 29-35.

Caloracỉ surgery. Alpha blockers, induding alfuzosin, 
have been assodated with intraoperanve Aoppy iris 
syndrome in cataract surgery patíents. For turther details, 
see under Tamsulosin, p. 2369.3.

Porphyria. The Drug Database for Acute Potphyria, com- 
piled by the Nonvegian Pocphyrla Centre (NAPOS) and 
the Porphyria Centre Svveden, dassihes alíuzosin as possi- 
bly porphyrìnogenic it should be used only when no safer 
altemaõve is available and precautions should be consid- 
ered in vulnerable patients.1

1. The Drug Database for Acute Porphyria. Available at: http://mvw. 
dnjgs-porphyria.org (accessed 24/10/11)

All cross-reíerences refer to entries in Volume A

ỉnteradìons
As for Prazosin Hydrochloride, p. 1475.1. Potent inhibitors 
oi the cytochrome P450 isoenzyme CYP3A4, such as 
ketoconazole, ìtraconazole, and ritonavứ, may Increase 
blood concentrations oí alfuzosin.

Pharmacokinetics
AUuzosin iỉ readily absorbed after oral đoses and peak 
plasma concentrations geneially occur 0.5 to 3 hours after a 
dose; bioavailability is about 64%. Absorption ừom 
modihed-release preparations is únproved ư given with 
food. It is extensively metabolised in the liver, mainly by the 
cytochrome P450 isoenzyme CYP3A4, to inactive metab- 
olites that are excreted prímarily in íaeces Via the biỉe. Only 
about 1 1% oi a dose is excreted unchanged in the urine. 
Alfuzosin has a plasma eliminatíon halỉ-Uíe oỉ 3 to 5 hours. 
It is 90% bound to plasma proteứis.

Preparations
Propríetary Preparotkxu (details are given in Volume B)

Smgla-in^edient Pneporotiom. Arg.: Dallaz: UroXatral; Austria: 
Xaữai; Btlg.: Xatral; Brflz.: Xa trai, Canad.: Xanal; Chile. UroXa- 
tral; Chintr. Nuo Shu An (ì%íf£); VVeiPing (£ ¥ ) ;  Xatral (& 
íị) \ Cz.: Alỉuzostad; Xa trai; Denm.: Danafusin; Prostazosin; 
Xatral; pin.: Danahisin; Lalunomyl; Xatral; Fr.: Uríon; Xatral; 
Ger.: Aỉlunar; Alfusinf; Uriont: UroXatralf; Gr.: Alcinin; Allu- 
prost; Allural; Alỉuzin; Innosensicive; Oluxal: Rilil; Spedamyl; 
Xalral; Zoprost; Zo ra trai; Hong Kong: Xatral; Hung.: Alletim; 
Alíugcn; AJ(uzc>5tad; Fetamozin: índia: Alloo; AKusin; Etzu; 
Flocrál; Fual; Indon.: Xa trai; ỉri.: Allirumt; Allu; Alzmeran; 
Tevax; Xatgen Xatral; Israel: Alỉu-Kal; Xaưal; ỉlal: Minoval; 
Xa trai; Malaysiar. Xatral; Mex.: Ranplasia; Xatral: Neth.: Xacral; 
Nonv.: Xatralt; Philipp.: FozaU Profuzosin; Xatral; PoL: AUuL- 
EK; AUuzostad; Alugẽn; Dalfaz; Port.: Benestan; Rus.: Daltaz 
(2Ịanbộaa); S.Afr.: Rantral; Xa trai; Singapore: Xanal; Spain: 
Benestan; Unibenestan; Swed.: Danalusin; Laíunomyl; Xatral; 
Svritĩ.: Fuzođm: Xattal; Thai.: Xatral: Turk.: Xatrak UK: Besa- 
var Vasran; Xaưal; Ukr.: Dallusin (2Ịara.ệy3MH)f; USA: UroXa- 
tral; Venez.: Xa trai.

Muhi-ỉngredient Preporolions. Hung.: AlGn Combo; India: 
Aldura; Dutalla; Mex.: ProGdox.

Pharmacopoeiai Preporolions
BP 2014: Alỉuzosin Tablets; Prolonged-release Alỉuzo$in Tablets; 
u s p  36: Aỉỉuzo5in Hydrochỉoride Extended-Release Tablets.

Alprostadil IBAN, USAN, riNNI 
Alprostadiili; Alprostadilis; Aiprostadilum; Alprosztadil; PGEi; 
Pròstaglandin Eli U-10136; Ạnnpocraqnn.
(£)-(8/?,l 1R, 12/?,í 5S)-11,1 S-Dihỵdroxy-9-oxoprost'Ì 3-enoic 
acid; 7-{( 1 fl,2/?,3fl)-3-Hydroxý-2-[(fí-(3S)-3-hydroxyoct-1 - 
enyi]-5-oxocydopentyl}heptanoic acíd.
CmH3,Os=3545 
CAS —  745-65-3.
ATC — COĩEAOt; G04BE01.
ATC Vet —  QC01EA01; QG048E0I.
UNII —  F5TD0Ì0Ỉ60.

NOTE. In Martindali the term alprostadil is used for the 
exogenous substance and prostaglandin Et for the 
endogenous substance.
Ptiarmacopoeias. In Chín., Eur. (see p. vii), Jpn, and us.
Ph. Eur. 8 : (Alprostadil). A white or slightly yellovvish 
crystalline powder. Practically insolubỉe in waten freely 
soluble in alcohol; soluble in acetone; slightly soluble in 
ethyỉ acetate.
USP 36: (Alprostađil). A white to off-white crystalline 
powder. M.p. about 110 degrees. Soluble in vvaten freely 
soluble ìn alcohol; soluble in acetone; very slightly soluble 
in chlorolorm and in ether slightly soluble in ethyl acetate. 
Store benveen 2 degrees and 8  degrees in airtight 
containers.

Alprostadil Alfadex IBAN, HNNMI
Alprostadilum AHadexurri; a-Cydodèxữin Alprostadil; PGE, 
a-CD; Prostaglahdin Eị a-Cydodextrin Qathrate Compound; 
AnnpocTannii AnbộaqeKC 
CỉoHmO sX C ìôHsoOsoI
A7C —  COỈEAOI; G04BE01. -■ . . .
ATCVet — QCOIEAOĩ; QỌ04BE01.

Pharmacopoeias. In Jpn.

U se s  a n d  A d m in i s t r a t io n

Alprostadil is a prostaglandin (p. 2598.1) that causes 
vasodilatation and prevents platelet aggregation. The 
endogenous substance is termed prostaglandin E|. Alpro- 
stadil is used mainly in congenital heart disease and in 
erectile dyshinction (p. 2348.2).

In the management of erectile dysíunctíon, alprostadil 
is given by intracavemosal ũỹection; preparatíons may 
contain alprostadỉl or alprostađiỉ alíadeat, but the dose is 
expressed in terms of the base. Alprostadil may also be given 
as an intra-urethral applỉcatíon.

By irứraeavemosal mịeetíon. the ìnìtial dose should be low 
for example 2.5 micrograms, and is increased incrementally 
until a suitable dose is established. Normally, the second 
dose should be 5 micrograms tf some response to the first 
dose iỉ seen. or 7.5micrograms ư there is no response* 
increments should then be oỉ 5 to lOmiaograms until an 
eHective dose is reached. The usual dose range is 5 to 
2 0 micrograms and the maximum recommended dose is 
60 micrograms. In cases oi erectile dyslunaion oỉ 
neurogenic origin secondary to spinal cord injury an initial 
dose of 1.25 miarograms has been given, with a second dose 
of 2.5 miơogrami, a thữd dose of 5 micrograms, and 
subsequent increments of Smicrograms. Whiỉe Anding a 
suitable dose, the interval between doses should be at least 1 
day ií there has been a partial response. u  there is no 
response hovvever, the next, higher dose may be given 
vvithin 1 hour. Once established, the optimal dose should be 
given not more than once daily and not more than three 
tímes per week.

Alprostadil may also be injeaed intracavemosally in the 
diagnosis of erectile dysỉunction in doses ranging ỉrom 5 to 
2 0  micrograins.

By mtra-urethral (tramurethraỉ) application. the initial dose 
is 250tniaograms. The dose may be increased incremen- 
tally to 500 or lOOOmicrograms or decreased to 125 micr- 
ograms according to response. The optimal dose should be 
given not more than tvvice dai ly, and not more than seven 
times per week. A dose of 500 micrograms may be used 
diagnostically.

Alprostadil is also available in some countrìes as a topical 
lormulation íor the ưeatment of erectile dysíunction. There 
is also ongoing investigation of the use of topicaỉ 
lormulations for lemale sexual dysfunction. An inịectable 
liposomal Cormulation o( alprostadil (lipo-prostaglandin E|, 
lipo-PGE!) has also been investígated lor various uses.

For doses used in neonates with congenitaỉ heart 
dbease to maintain the patency oi the ductus arteriosus, 
see Administration in Children. below.

Admừũstration in children. Aiprostadil is used to maintain 
the patency of the ductuỉ arteriosus in neonates with con- 
genital hean disease until surgery is possible. It is given by 
conónuous imravenous iníusion beginning with doses of 
50 to 100 nanograms/kg per minute; doses should be 
reduced as soon as possible to the minimum necessary to 
maintaln response. Lower starting doses may be eBective 
in some patientỉ. and UK licensed product iníormatíon 
advises that doses as low as 5 nanograms/kg per minute 
have be en used successhilly vvhen transport of the inỉant 
is necessary. The BNFC suggests an initial dose of 5 nano- 
grams/kg per minute, adjuỉted in steps oi 5 nanograms/kg 
per minute according to response, to a maximum oi 
lOOnanograms/kg per minute. The dose can be increased 
to 400 nanograms/kg per minute according to u s  Iicensed 
produa iníormation but. in general higher iníusion rates 
do not improve eữect. Alprostadil may also be given by 
continuous inỉusion through an umbilical anery catheter 
placed at the ductal opening.

Ergotamine poisoning. Alprostadilu  is one of many drugs 
that have been used to treat the drculatory disturbances 
in eigotamine poisoning (see Cardiovascular Eữects,
p. 67413).

1. Levy JMy tí  ai. ProstagUndỉn 6( for aUrviatlng sympcoms oí ergữt
incoxỉcatíon: a case repon. CardtữYOK ỉntervatí Radkl 1984; 7: 28-30.

2. Horsunann K  tí ai. Kririschc Extremỉiltenỉsdiỉmie đtưch Ergotỉsmus.
D txk Mtd Wockenschr 1993; 118: 1067-71.

Haemorrhagk cystití*. Bladder irrigatíon with alprostadil 
produced resolutìon oí severe haemorrhagic cystítis in 5 of 
6  children who had undergone bone marrovv transplanta- 
tion. 1 Alprostadil was given vía a catheter and retained for 
1 hour each day for at least 7 consecutive days.

1. Trigg ME. tí  ai. Prostaglandỉn E| bladder instiỉlatỉOQS to control scvcre
hemorrbagỉc cystỉtís. J  Uroi (Baitìmore) 1990; 143: 92-4.

Hearíng loss. Alprostadil has been used in the treatment 
ol sudden hearing loss to increase cochlear blood flow and 
oatygen supply. Results of a meta-analysú of Ị 3 rando- 
nũsed studiẽs suggested that those padents ơeated with 
alprostadil had an improvement in their hearing when 
compared with Controls.1

1. Zhuo X-L. « cU. Is the applicidon ot pnsugUndln E| etíective lor the
trenment oí sudden heíiing loss? An evldènce-based metí-analysis. J
bứU edRa 2008; 36: 467-70.

Hepahc disorders. Benefit has been reported in padents 
with viral hepatitis (p. 952.1) given íntravenous alprostadd 
alone or íollovved by oral dinoprostone or misoprostoLu  
Prostaglandins were studied because they had previously 
been shown to have a cytoprotective effect in experimen- 
tally induced hepatitis or in isolated hepatocytes, but the

http://mvw
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mecharũsm by which they exerted a beneHâal effect was 
uncertain.

Combined intravenous therapy with glucagon, insulin, 
and alprostadil ỉonnulated ỉn llpỉd microspheres has also 
been found effectìve in preventing aatíe Ịulminanl hepatic 
[aiìuTt after hepatic arterìal ỉniusion of antíneoplastỉc 
chemotherapy.5

1. Sinclair SB. a  aL Blochemkal and dinỉcal rcsponse al hilmlnant vtial 
bepatltls to adm inisntian af prcrttaglanđin E: a preiiminary rrporL J 
Om IrtvtB 1989; 84; 1063-9.

2. Hcmtn M. a  al. Prmtagl.ndln E ln the treaonent 0< recurrent hepatlth B 
Intection aítcr orthotopk liver transplantation. Transpỉanỉaứơn 1994; 58: 
183-92

3. Ikegami T, et aL Randomixed control trial of Hpo-proaaglindln Bi in 
patĩents wlth acute lỉver tnjury induced by Upiodal-uigeted chema- 
tberapy. din  M arm tal Thrr 1995; 57: 582-9.

Organ and lissua transplantation. Alprostadil and oiher 
prostaglandin analogues bave been investígated in regi- 
mens ỉor the management of solid organ transplantation, 
with variable results. Foi reỉerence to the use oi alprostadil 
in intestínaỉ graỉts see p. 1935.1.
Reíerences.

1. Merỉoo RM. Prostiglandhu in liver tnmspỉantation. Áàv Exp Med Bioỉ 
1997; 433: 13-18.

2. ỉberer F. ữ  aỉ. ProstaglaiuBns ỉn heait omsplanutíon. Adv Exp Med Biot 
1997; 433: 19-22.

3. Ray JG. ProstagUnđỉn Eỉ anaiogs do noi improve renal hinctíon among 
dther transplant or nonưanspUot patients: DO hirther trials requircđ. 
Tramplđrứatiơn 1998; 64; 476-83.

Peripheral vascular dĩsease. Various prostaglandins, 
induding alprostadil, 1'7 have been used in the ơeatmẹnt 
of peripheral vascular disorders (p. 1272.3), although their 
role remains unclear. They may be of benefit in severe 
Raynaud's syndrome (see Vasospastic Arterial Disorders, 
p. 1275.3) thạt is compiicated by ũlceiation.

1. Cliíĩord PC, tíaL  Treatmentofvasospastỉc dlsea$e with prosugUndỉn E|. 
BMJ 1980; 281: 1031-4.

2. TeDcs GS a  a i Aosagỉandln fi| ỉn severe ỉovrer Uxnb ỉscbaemỉa: a 
double-bltnd controBed triaL Br JS u ĩỊ 1984; 71: 506-8.

3. Mohrianđ ĩS ,tía Ì.K  muhkũnic. pỉacebo-coiiưoQeđ. double-blind stuđy 
of prosuglandin Ej ỉn Raynaud's synđrome. Am  Rheum Dò 1985; 44: 
754-60.

4. Sethỉ GK, tí ai. Intnvenous inhicỉon <rf pHMttgtondin E| (PGEt) in 
iDanagement of Umb toehcmiầ. Am  SttrỊ 1986; 52:474-8.

5. LangevíttP, tía ỉ. Treaonenl o i rcừaaory ischcmic dứn uicen in patients 
widĩ Raynaud's phenomenon wỉth PGEị ỉnhutans. J Rheumatol 1989; 
16: 1433-5.

6. The ICAI Study Group. Prostanoids íbr chroQỈc aiticai ỉeg ischemú: ế 
tandomỉzed, controỉlẽd. open-labeỉ Dỉal wỉih prosttgỉandỉn E|. Ann 
ĩntem Meà 1999; 130: 412-21.

7 .  B a n o l o n e  s, tí ai. E f f ic a q r  e v a ỉ u a t i o n  o ỉ  p r o s u g ỉ a n d ỉ n  E1 a g a in i t  p i a c e b o  
in p a i ỉ e m s  w ỉz h  p r o g r e c i v e  s y s t e m ỉ c  s d e r o s ỉ s  a n d  á g D i & a n t  R a y n a u d 's  
p h e n o m e n o n .  Minerva Cardiotaigiol 1 9 9 9 ; 4 7 :  1 3 7 - 4 3 .

Pulmonary hypertension. Alprostadil has shown some 
benefidal eừects in patients with pulmonary arterial 
hypertension.u

1. Sheo J, tí  ai. ESects of ỉỉpo-proỉtagỉanđỉn Eỉ OQ pulmonary 
hemođynamks and dỉnỉcal outcomes ỉn patíents wỉth pulmonary 
arterỉal hypertensỉon. Chat 2005; 128: 714-19.

2. von Scheídt V i.tíú L  Proftaglanđỉn Eỉ testíng in beart Mure-assodated 
pulmonary hypertension enabỉes ưansplamatíon: the PROPHET smdy. J 
Htart Lung Trarupiattí 2006; 25: 1070-6.

Adverse Effeớs, Treaừrient, and Precautions
The adverse eữects reported most conunonỉy in inỉants 
with congenitaỉ heart disease treated wỉth alprostadil are 
apnoea, fever, Đushing, hypotension, bradycardia, tachy- 
cardia, diarrhoea, and convuỉsions. Other adveise efiects 
reponed indude oedema, cardiac arrest, hypokalaemia, 
disseminated intravascular coagulation. and cortical 
proliíeration oi the long bones. Weakening of the wall of 
the ductus arteriosus and pulmonary artery may occur on 
prolonged iníusion. Alprostadil should be avoỉded in 
neonates with respữatory distress syndrome and ỉhould be 
used with caution in those with bleeding tendendes; blood 
pressure and respiratory status should be monitored during 
iníusion.

Adveise eSects reported in aduhs given alprostadil have 
induded headache, Aushing, hypotension, diarrhoea. and 
pain and inílammation at the ịnfuáon site.

After intracavemosal or intra-urethral alprostadil ỉor the 
treatment of erectile dysỉunction, the most ừequently 
reported adverse eỉỉea is pain during erection. Local 
reactions indudỉng penile Bbrosis. Bbrotic nodules, and 
Peyronie's disease have been reported. Priapism may occur 
(see belovv). S.ystemic eííects are less comxnon but 
hypotension and other adveise eữects have been reponed. 
Intracavemosal or intra-urethral use should be avoided in 
patỉents with complicating penile deỉormities or with sickle- 
cell disease, myẽloma, leukaemias, or other conditions 
predisposing to prolonged erection.

In children. Reviews1-2 oỉ adverse eíỉects assodated vvith 
alprostadil in iníants with congenital hean disease.

1. Lewis AB. tí  íL  Side cOects 0í  therapy wtth pmoiglandin E| in inỉanB 
wỉth critỉcaỉ congenỉtaỉ heart dỉsease. Gmứatìan 1981; 64:893-8.

2. Lucron K .tía L  CompticatloQs du traỉtement par prostagỉandines Hỉ des 
cardỉopathỉes congénỉtales en réanỉmatíon médìcaỉe pédỉatrique. Areh 
Mai còeur Vais 2005; 98: 524-30.

Effects on the bones. Periosteaỉ or cortical hyperostosis 
has been reported in ỉníants given alprostadil ỉor cyanotic 
congenital heait disease.ư  A retrospective review of 30 
iuỉants3 treated with alprostadil lẽvealed radiographic 
signs oỉ perlosteal reactions in 5. Changes could be 
detected aítér even short courses oỉ therapy; 3 developed 
relatívely mild periosteal changes in the ribs after inỉusions 
ranging from 9 to 205 hours and one had involvement of 
the left ỉemtư after infusion ỉor 71 houis. Resolution oỉ 
lesions bad occurred in most bones 6 to 12  months later. 
In a íurther study,4 radiological evidence of cordcal hyper- 
ostosls was found in 53 oỉ 8 6  inỉant heart transplant red- 
pients who had received alprostadil iníusion pre-opera- 
tively. Of 53 oỉ the inỉants who had received alprostadil 
for Iess than 30 days, 21  were aổeaed (2 severely). Coưe- 
spondingly, oi those Deated ỉor 30 to 60 days, 18 oỉ 22 
were aSected (13 severely). All 14 iníants treated íor more 
than 60 days were aỉíected (7 severely). Since the asso- 
dated bone changes may peisist for months aỉter stopping 
alprostadil, caution should be exerdsed to avoid misdiag-’ 
nosis.

1. Kaỉloghỉỉan AK, tí ai. Conỉcaỉ bypexostosỉs stmuỉatỉng osteomyelỉds after 
short-tenn ỊvosugUndỉn E| infusỉ<». Sur J Ptdiaũr 1996; 155:173-4.

2- Estes K. tí ai. Corticaỉ hyperosiosỉs secondary to prostaglandỉn E{ 
therapy. J Pedktr 2007; 151:441.

3. Rỉngd RE, tí ai. Perlosteaỉ dunges secondary to prostagUnđỉn 
ađrâdnỉstration. J  Ptdiaír 1983; 103: 251-3.

4. Woo K, tí ai. Cortkal hyperonosỉs: a compỉicatỉon of proỉonged 
prosuglandin inỉusỉon in infarm awaỉtỉng Órdiac tran^plantatỉon. 
M iatna  1994; 93: 417-20.

Effects on the gastrointestinal troct. Hypeiplasia of the 
gastric mucosa, resulting in gastric outỉet obsơuctìon, has 
been reported in several neonates receiving alprostadiỉ 
ũihision.1'3 It was suggested that this eữect was dose- 
dependent. 1 Regression of the obstruction usually 
occurred after cessation of therapy.

For a report of neaoúsing enterocolitis in iníants 
receivmg alprostađỉl for congenital heait disease, see 
Dinoprostone, p. 2135.2.

1. Peỉed N, tí a l Gastrỉc-outlet obstruction ịnduced by prostagUndin 
therapy ỉn neonates. N Engl J  M tề 1992; 327: 505-10.

2. Merkuá PJFM tí aL Prosũgianđm Bỉ and gastxic outlet obsưuctlon in 
ỉnỉams Lancti 1993; 342: 747

3. Kobayasbi ỉ i  tí aL Acure gasnk outlet obsmictỉoĐ ỉoDowing the 
admỉnỉstratíon oi prostaglandỉn: an addỉtỉonaỉ case. Pidỉatr Rứttíoi 1997; 
27: 57-9.

Effects on the metabolism. Severe hyperglycaemia with 
apparent ketoaddosis occurred during postoperative ữứu- 
sion of alprostadil in the inỉant of a diabetic mother.1 The 
manuíacturers had received reports of hyperglycaemia 
assodated with alprostadil in 5 iníants, one of whom had 
a diabetic mother. Hypoglycaemia has also been reponed 
in a few iníants.2

1. Cohen MH, Nìhin MR. Ponoperadve ketotic hyperglyaemú duiing 
prostag/anđỉn Ei iníuáon ỉn inítncỴ. P tdùữia  1985; 71:842-4.

2. Lewts AB, rt al. Sìde effKts of thenpy with prosugludln Ei in Ỉnlantỉ 
with ciiđcal congcniul hem  diseise. Qrmhaian 1981; 64: 895-8.

Effects on the skin. A 63-year-old man with Peyronie's 
disease1 developed toxic pustuloderma (acute geneialised 
exanthematous pustulosis) 6  days after receiving a ỉingle 
intracavemosal injection of alprostadil to define the penile 
morphology. He was treated with antìhistamines and topi- 
cal corticosteroids and the condition resolved completely 
vvithin a week.

1. Gallego L tt ai. Toác punulodenna induced by intracavcinous 
prostaglandin E|. B rJ Dtrmaul 1997; 136: 975-6.

Porphyria. The Drug Database for Aoite Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphytia Centre Sweden, dasáSes alprostadil as not 
porphyrinogenic it may be used as a drug oí first choice 
and no precautions are  needed. 1

1. The Drug Database íor Acute Porphyrỉa. Available a t  http://www. 
drugs-porphyria.org (accessed 24/10/11)

Príapism. u  priapism (p. 1430.2) occurs aỉter the use of 
alprostadil for erectile dysíunction, its treatment should 
nõt be delayed more than 6  hours. The B N Ĩ recommends 
inítíal therapy by penile aspiration. lf aspiration is unsuc- 
cesshil sodium chloride 0.9% can be inịected into one side 
of the coipus cavemosum and drained through the other 
side. u  both aspiration and lavage have been unsuccesshứ, 
a sympathomimetic with actìon on. aỉpha-adieneigỉc 
receptors is given by cautious intracavemosal injection, 
with continuouỉ monitoring of blood pressnre and pulse. 
Emreme caution is necessary in patients with coronary 
heait disease, hypertension, cerebral ischaemia, or ư tak- 
ing an antidepressant. Low doses and dilute Solutions are 
recommended as follows;
• intracavemosal injection oỉ phenylephrine 1 0 0  to 

200 micrograms (0.5 to 1 mL oỉ a 200 micrograms/mL 
solutíon) eveiy 5 to 10 minutes; maximum total dose 
lmg

a llem a tive ty
• intracavemosal injection of adrenaline 10  to 2 0 micr- 

ograms (0.5 to 1 mL oỉ a 20micrograms/mL solution)

every 5 to 10 minutes; maxúnum total dose lOOmicr- 
ograins ■ 

altematívely
• intrácavemosal injection oí metaraminol may be used, 

but it should be noted that ỉatal hypertensive crises have 
been reported; metaramỉnol lOOmicrograms (5 mL oí a 
2 0  micrograms/mL solutíon) may be given by careỉul 
slow injection every 15 minutes; a maximum total dose 
of up to 1 mg has been suggésted 

u  necessary the sympathomimetic injections can be 
ỉollovved by íurther penile aspiration. ư sympathomimetics 
are unsuccessỉul, UTgent suigical reterral is requữed.

Pharmacokinetics
On iníusion alprostadỉl is rapidly metabolỉsed by oxidation 
during passagẹ through the pulmonaiy drculation. It is 
excreted in the Uĩỉne as metabolites within about 24 hours. 
Systemic absoiption of alprostadil occurs after intracaver- 
nosal injection.

Reíerences.
1. Cox JW, tí ai. Pulmonary exưactỉon and pharmacokinetỉcs oí 

prostaglanđỉn Ei during contlnuous intravenous inhỉáon in patỉents 
wíth aduh respíratory (Estress syndrome. Am Rev Respir Dà 1988; 137: 5-
12.

2. Cãweỉk> w. tí aĩ. Dose proportionaỉ phannacokỈĐetỉo oỉ aỉprostađỉỉ 
(prostagỉandlĐ B|) ỉn heahhy vohmteen foUowỉng ỉnưavenous inỉurion. 
B rJơm  Pharmàcoi 1995; 40: 273-6.

3. Lei AP. tí ai. Imracavemous aỉprosudiỉ: a revỉew of iu  pharmacody- 
namỉc and pharmacokỉnetic prơperũes and therapeutíc potentỉaỉ in 
erectỉle dysỉunctton. Drugs A$m$ 1996; 8: 56-74.

Preparotions
Proprietory Preporotioni (details are given in Volume B)

Singie-ingredient Praparations. Arg.: Cardiobron; Prolisina VR; 
Prostavann; AustraL: Caveijecc Prosttn VR; Austria: Alprosta- 
pínt; Caveiject; Minprog; Pridax; Prostavasin; Beỉg.-. Caveqect; 
Prostìn VR; Braz.: Aplicav; Caveiject; Prostavasỉn; CanatL: 
Caveiject; Muse; Prostin VR; Ckãc. Cavajecc Prostin Pediatri- 
co; Ckina: Bi Pa Er (ttỉỀ^); Bolẹsi («l*»f); Kai Tong (fUK); 
Kaishi (9lít); Prostavasin (titì&ti); Ruitong (%iìỉ); Yu Ge (4f 
« ); Cz.; Alprestít AỊprostan; Alprostapỉnt; Caveijectt; Karon; 
Muset; Prastavasin; Denm.: Cavacịea; Muse; Prostivas; Pin.-. 
Cavetject; Muse; Prostívas; Fr.: Caveijecc Caverjeadual; Edex; 
Muse: Prostine VR; Cer.: Caverịect; Minprog; Muse; Pridax; 
Prostavasin; Viridab Gr.: Caveiject; Edex; Muse; Prostavaán; 
Prostìn VR; Hong Kong-. Betai; Caverịect; Eglandint; Prostava- 
sinf; Prostin VR; Hung.: Alprestil; Alprostapintt; Caveiject; 
Prostavasin; Prostin VR; buUtr. Aỉpostúi; Bioglandin; Ptostin 
VR; ỉrL: Caverjecc Muse; Vlridal; Israel: Alprostapintt; Caver- 
ject; Prostta VR; ItaL: Alprostar; Caverject; Muse; Prostavasin; 
Prostin VR; Vừidalt; Jpm Liple; Palux; Prostandttn; Malaysia: 
Caverịect; Prostin VR; Mcx.: CaverỊect; NeOu: Muse; Prostín 
VR; Norw.: Bondil; Caveiject; Prostìvas; NZ: Caveqect; Prostin 
VR; PoL: Caveijectf; Prostavaíin; Prostín VR; PorL: Caverịect' 
Muse; Prostin VR; Vasoprosc Rus.: Alprostan (AnnpocnR); 
Caveiịect (KaBepAsecr); Prostin VR (IIpocTHH BP); Vasaprostan 
(BaMnpocraH); S~Afr.: Caveiject; Muset; Prostin VR; singapore: 
Caverịect; Prostin VR; Spain: Caverịect; Muse; Sugiran; Sweđ.: 
Bondil; Caveiject Prosdvas; Swia.: Caveiịect; Muse; Prostin 
VR; Thai: Prostin VR; UK: C ívaịect Muse; Prostỉn VR; Viri- 
dal; Ukr.: Vazaprostan (Boanpocraa); USA: Caveiject; Edex; 
Muse; Prostin VR; Vener.: CaverịecL

Mubi-ingredient Preporulioếa. USA: Tri-Mix.

Pbarmocopoeial Prepqrqrtont
USP 36: Alprostadỉl Injection.

Aminotadalafil
AMHHOTaAana(f)Mn. ,
6-(l 3-Benzodió)(bi-5-yl)-2,j,6,7d 2,í2a-hexahydrọ-2-amino- 
pyrazino[1 'X}\ AlRmdo&^blindọíérl ,4-dionẽ. 
C2t.HisN4O«=390.4 
lĩbitl — FY501QQQ30: -

Proỉile
Aminotadalahl is an analogue oí tadalaíil (p. 2368.1) that 
has been used in various preparations or dietary 
supplements and illegally promoted in some cotmtrìes for 
the management of erectile dysíunction.

A v a n a f í l  ỊU SAN, ịịn n i

A\anafifo; À w r a M i ^  W l 7 9 0 :  ABaHa<ịiMn. ; .  .  .
4- [(3-Oiloro-4;:methoxybenzyl)aminoÌ'-2-[(2S)‘ 2-(hydroxy- 
methyl)pyrroHdind-yD-AHpyrimidln-2-ylmethy0pyrimidine-
5- Garboxámide. ‘
03^^ 703= 484.0 -
CÃS — 330784-47-9. ’
UNII —  D R5S136IVO .' '

The Symbol t  denotes a preparation no longer actively marketed

http://www
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Uses and Administmtion
Avanafil is a phosphodiesterase type-5 Inhibitor with 
actíons and uses similar to those of sildenaQl (p. 2364.2). It is 
used orally in the management o! erectile dyslunction 
(p. 2348.2). The usual dose is 100 mg taken about 30 
minutes before sexual intercourse. The dose may be 
increased to 200 mg. or decreased to 50 rng, depending on 
response. Avanaíil should not be taken more than once in 
24 hours.

In patients stabilised on alpha blocker therapy, the initỉal 
dose o/ avanaíil should be no more than 50 mg daily. A 
maxũnum dose of 50 mg daily is also advised in padents 
taking avanaẵl with moderate inhibitors of cytochrome 
P450 isoerayme CYP3A4.
Reíerences.

1. Lỉmin M, tí ai. AvanaSL a nevv rapiđ-onsct phosphodỉesterase 5 ỉnhibicor 
for che ưeacment oí erecúle đysíunctiOD. Expert opin ỉnvtst Drugs 2010; 
19: 1427-37.

2. Alwaal A. tí ai. Future prospects in the treacmem of erectile dyshinctỉon: 
ỉocus on avanaíìl. Drug Da Deveỉ Ther 2011; Sỉ 435-43.

3. Coldstein í, tí ai. A randomízed. double-blind. placebo-comroiled 
evaiuation of che saíety and eííicacy oí avanaíỉl in subjects wỉch erectíle 
dysíunaion. J S a  Med 2012; 9: 1122-33.

4. Segal R. Bumect AL. AvanaHI íor the treaonenc of erectiỉe dysíunction. 
DruỊỊS Today 2012; 48: 7-15.

5. Zhao c  tí ai. Efficacy and saíety of avanaíìl íor creating ereciile 
dysỉuncúon: results oỉ a Tnuihcemre. Tandomized. doubỉe-bìind. 
placebo-conưolỉed ưiâl. BJU ĩnt 2012. Available au doi: 10.1 ỉ 1 1 / 
j. 1464-410X.2012.11095.X

Adverse Effects and Precautions
As for Sildenaíil, p. 2365.2 and p. 2366.2. The use of avanaũl 
is not recommended in patients with severe hepatic or renal 
impaicnient or in dialysis patients; hovvever, this is due to a 
lack of data and no dosage adjustment is needed in mild or 
moderate hepatic (Child-Pugh dass A or B) or renal 
(crearinine dearance oí 30 to less than 90 mL/ưún) 
impairment.

Interactions
As íor Sildenahl p. 2366.3. AvanaSl should not be given 
with potent inhibiton of the cytochrome P450 isoenzyme 
CYP3A4. When given with moderate CYP3A4 inhibitors, 
dosage of avanahl must be reduced and suggested doses are 
given belovv (above). An enhanced hypotensive eílea may 
be seen if avanahl is taken with substantíal amounts oỉ 
alcohol.

Pharmacokinetícs
Avanahl is rapidly absorbed aíter an oral dose. Peak plasma 
concentrations occur vtõthin a median of 30 to 45 minutes; 
the rate of absorption is reduced when avanahl is given with 
a high-fat meal although this is considered to have minimal 
clinical signiữcance. It is about 99% bound to plasma 
proteins.

Avanaíil is metabolised in the liver mainly by the 
cytochrome P450 isoenzyme CYP3A4 and to a minor extern 
by the CYP2C isoform. Two major metabolites are produced, 
one of vvhich is active. AvanaTd is excreted as metabolites 
mainly tn the íaeces (about 62%), and to a Iesser extern in 
the urine (about 21%). The terminal elimination half-Ufe is 
about 5 hours.

Preparatìons
Proprietary Preparations (details are given in Volume B) 
Single-ingredient Preparations. USA: Stendra.

Benzamidenafíl
N-((3,4-dimethoxyphenyl)methyí)-2-{1-hydroxypropan-2-yla-
mino)-5-nitro-benzamide.
C,9H23N306= 3 8 9 .4 :
CAS —  1020251-53-9.

Proỉile
Beiuamidenaril is a phosphodiesterase type-5 inhibitor that 
has been used in various preparations or dietary 
supplements and ỉllegally promoted in some countries for 
the management of erectile dysíunction.
Reíerences.

I. Zou p, tt ai. Identificatỉon oí benzamỉdenafiL a new dass oi 
phosphỡdiesterase-5 ỉnhỉbitor, as an adulterant ỉn a dleury supplement 
J Pharm Biomed Artal 2008; 47: 255-9.

Dapoxetíne ỊriNNi
Dapoxetina; Dapoxétine; Dapoxetinum; LY-210448; flanoK -
COTMH. .
(+HS)-N//-Oimethyl-a-[2-(l-naphthyloxy)ethy0ben2yỉạmine
C2,H23NO=305.4
CAS —  119356-77-3.

ATC — G048X14.
ATC Vet —  QG04BX14.
UNII —  GB2433A4M3.

Dapoxetine Hydrochloride IUSAN, riNNM) 
Dapoxétíne, Chlorhydrate de; Dapoxetini Hydrochloridum; 
Hidrodoruro de dapoxetina; AanoKceTMHạ rVtflpoxnopnfl. 
(+)-(S)-W, /V-Dimethyỉ-a(pha-[2-(l-naphthyloxy)ethy0benzyla- 
mine hydrochloride.
C2,H23NO, HCI=341.9 - .
CAS —  129938-20-1.
ATC — G048X14. :
ATC Veĩ — QG048X14. 
um  —  U40HT63MRI.

Pro/Ị7e
Dapoxetine is a rapidly absorbed short-acring SSRI used for 
on-demand ưeatment of premature ejaculation (p. 2350.2). 
Dapoxetine is usually given as the hydrochloride, but doses 
are expressed in terms of the base. A usual oral dose 
equivalent to dapoxetine 30 or 60 mg is taken 1 to 3 hours 
betore sexual intercourse; ihis dose should not be taken 

j more than once in 24 hours. Caution is required if the 
I higher dose is given to patienis vvho are ca lòng potent 
I cytochromc P450 isoenzyme CYP2D6 inhibitors or who are 
ì slovv CYP2D6 metabolisers. A maximum dose of dapoxetíne 
Ị 30 mg is recommended for those taking moderate CYP3A4 
! inhibitors; dapoxetíne is contra-indicatẽd in patients takíng 

potent CYP3A4 inhibitors.
Dapoxetine has been used to adulterate dietary 

supplements promoted for sexual health.

Reíetences.
1. Pryor JL, tí a i Eỉhcacy and colerabUỉty oí dapoxetine in treatment of 

prcmarurr ejaculaũon: an imegraicd anal^is oí rwo double-bỉind. 
randomised conưolled rriais. Lanerí 2006; 368: 929-37.

2. Modỉ NB. tí aỉ. Single- and muliiple-dose pharmacokinciics oí 
dapoxeiine hydrochloride. a novel agenc íor the ưeacmeni oí premature 
ejaculatỉon. J ơin Pharmacol 2006; 46: 301-9.

3. Anđersỉon KE etal. Pharmacokineticandpharmacodynamic íeacures oí 
dapoxeõne. a novel drug for 'on-demand' treacment oí premature 
ejaculatíon. 3JU ỉnt 2006; 97: 311-15.

4. Dresser MJ, tt ai. Pharmacokinena of dapoxetine. a new ơearmenc for 
premature ejacuỉaclon: ỉmpaaoíage andeữectsoỉa high-fac meal. JCỉin 
Pharmacol 2006; 46: 1023-9.

5. Shabsigh R. et ai. Perceíved control over ẹịacuUtỉon is Central co 
creacment benefi< in men wich premacure e|aculatỉon: resuliỉ ừom phase 
m triaỉs with dapoxerỉne. BJU btí 2008; 102: 824-8.

6. Kauỉman JM, et ai. Treacmenc beneOc of dapoxetỉne íor premature 
ejaculatíon: resuỉts írom a placebo-concroỉled phase m  tĩial. BJU Int 
2009; 103: 651-8.

7. Buvat ĩ ,  t t  al. Dapoxetine ỉor che treaỉtnent oí premarure ejaculatìon: 
resuỉts from a randomized. double-bllnd. placebơ-coQtroUed phase 3 
ưiaỉ ừt 22 counoỉes. Eur Urol 2009; 55: 957-67.

8. Helỉstrora WJG. Emcrging creacments íor premature ẹỉaculation: (ocus 
on dapoxetine. Nturopsychiatr Dừ Tnat 2009; 5: 37-46.

9. McMahon c. et ai. Dapoxetine 3003 Study ĩnvestỉgacors. Treacmenc of 
premature ejacuỉatỉon in che Asia-Pacỉfic region: resuỉts from a phase m 
double-blind. parallel-group study of dapoxetine. J Stx Med 2010; 7: 
256-68.

Preparahons
Proprietory PreparaAons (details are given in Volume B)

Single-ingredien* Preparotionx. Arg.: Extensil; Austria: Priligy; 
Fin.: Priligy; Ger.: Priligy; IrL: Priligy; ItaL: priligy; Malaysút: 
Priligy; Neth.: Prillgy; NZ: Priligy; Pơrt: Priligy; singapore: Pril- 
igy; Spain: Priligy; SwetL: Priiigy; UK: Priligy.

Darifenacin IBAN. USAN. riNNi
Dariíenacina; Darifénacine; Dariténacinum; UK-88525; Aap-
MỘeHâUMH.
(S)-l-[2-(2,3-Dihydro-5-benzofuranyl)ethyn-a,a-diphenyl-3-
pyrrolidineacetamide.
C26H3oN 20 2=426 .6  
CAS — 133099-04-4.
ATC —  G048D10.
ATC Vet — QG04BD10.
UNII — APG98I9VLM.

Darifenacin Hydrobromide
IBANM, USAN, HNNMI
Dariíénacine, Bromhydrate de; Dariíenacini Hydrobromi- 
dum; Hidrobromuro de dariíenacina; UK-88525-04; Aap- 
M<t)eHauMHa rnflpoổpoMMfl.
(5)-2-[1-[2-(23-Dihydrobenzofliran-5-yl)ethyO-3-pyrrolidnyl)'
2,2-diphenylácẻtamide hydrobròmide.
C28H3oN20 2.HBr=5075 
CAS — 133099-07-7.
ATC — G04BD10.
ATC Vet — QG048D10.
UNII — CR02EYQ8GV. ..

Uses and Adminìstratiori
Dariíenadn is a selective Mj antimuscarinic with actions 
similar to those oỉ atropine (p. 1310.3); it is claimed to have 
a greater selectivity for the muscarinic receptors oi the 
blãdder.

Dariíenadn is used in the management oi urinary 
hequency, urgency, and incontinence ỉn detmsor instability 
(p. 2349.2). It ú given órally as the hydrobromide but doses 
are desaibed in tenns of the base: dariíenadn hydro- 
bromide 8.9 mg is equivalent to about 7.5 mg of dariíenadn. 
The usual initíal dose is the equivalent oỉ dariíenacin 7.5 mg 
once daily; aíter 2  weeks oí ơeatment this may be ỉncreased 
to 15mg once daily if necessary.

The starting đose of 7.5 mg should only be inaeased with 
caution in patients also receiving potent inhibitors oỉ the 
cytochrome P450 isoenzyme CYP2D6, such as paroxetine 
and terbinahne. Dariíenadn should be avoided, or a dose of
7.5 mg daily not exceeded, in patients also receiving potent 
inhibitors of CYP3A4, su ch as HTV-protease inhibitors, 
ketoconazole, and itraconazole. The dose of danỉenadn 
should be increased vvith caution in the presence oi 
moderate inhibitors of CYP3A4, such as macrolide 
antibacterials, Quconazole. and grapeỉruit juice.

Dariíenacin should be used vvith caution in hepatic 
impairment, see below.

Dariíenadn is being studied in irritable bowel syndrome. 
Reíerences.

ỉ. Haab p, tt ai. DariỉenacữL an seỉecrìve receptor antagonisc is an 
eỉíective and vvell-coleraced once-daily treacmenc ĩor overactìve bladdcr. 
Eur Uroỉ 2004: 45: 420-9.

2. Chappte c. et al. A pooled analysis oí three phase 01 studỉes to investỉgaie 
che eíĩỉcacy. colerabilicy and saíety of dariíenadn, a muscartnìc Mj 
selective receptor ancagomsr, In (he treaunent oỉ overactìve bỉadder. BJU 
ỬI/ 2005; 95: 99V100I.

I 3. Foote J, tỉ a i Treatment of overactíve btadder in che oỉder paticnu 
pooled analysis of chree phase Qỉ studìes of darlfenadn. an M) seỉeoỉve 
receptor antagonừt. Eur Uroi 2005; 48: 471-7.

4. Parsons M. tí ai. Dâriỉenatín in che creaunent oí overacdve bỉadder. ỉnt J
airt Praơ 2005; 59: 831-8.

5. Hiũ s, ti ai. Long-cerm dariíenaón ưeacmenc for overacrive bladder in 
patients aged 65 years and older anaiysis of resuỉts írom a 2-year, open- 
labd extension scudy. Cun Med Res Opin 2007; 23: 2697-2704.

6. Dwyer p. tí a i Long-ierm beneOu oỉ danỉenadn creatment íor paxienc 
qualỉty oí Ufe: resulis írora a 2-ycar extensỉon study. Ntíưourol Urodyn 
2008; 27: 540-7.

Administration in hepalk impairment. Licensed product 
informaáon States that the oral dose ol dariíenadn should 
not exceed 7.5 mg once daily in patients with moderate 
hepatíc impairment (Child-Pugh category B), and its use 
should be avoided in severe impaiưnent (Child-Pugh cate- 
gory C).

Adverse Effeờs, Treaừnent, and Precautíons
As for Atropine Sulíate, p. 1312.1 and p. 1312.2. 
Danỉenadn should be used with caution in patients also 
receiving inhibitors of cytochrome P450 isoenzymes (see 
Interactions, below and Uses and Administration, above). It 
should also be used vvith caution in hepaúc impainnent (see 
Administratíon in Hepatìc Impaírment, above).

Interađions
As for antimuscarinics in general (see Atropine Sulíate, 
p. 1312.3). Exposure to dariíenadn may be increased by 
drugs that inhibit the cytochrome P450 isoenzymes CYP2D6 
and CYP3A4. Induceís of CYP3A4 may rêduce plasma 
concentrations of dariỉenadn. Dosage adjustment íor 
dariỉenadn may be necessary (see Uses and Adnúnistration, 
above). Dariỉenadn itselí is also a moderate inlũbitor ol 
CYP2D6.

Pharmacokinetics
After an oral dose, danỉenadn is subjea to extensive Sist- 
pass metabolism and has a bioavailability of about 15 to 
19%. It is about 98% bound to plasma proteins. Dariíenadn 
is metabolised in the liver by the cytochrome P450 
isoenzymes CYP2D6 and CYP3A4. The phannacokinetics of 
darìỉenadn at steady State are dose-dependent because ọf 
the saturation of CYP2D6 metabolism. Most of a dose is 
excreted as metabolites in the uríne and ỉaeces.
Reíerences.

1. Kerbusch T, rt at. Populaiioa pha rma co kin các moddling of dariícnadn 
and its hydroxylaied meiaboUie uáng pooied da ta, ỉncorporating 
saturablc fiist-pass metaboUsm, CYP2D6 genotype and tonnulation- 
dependant bioavailability. Br J ơìn PharmữaU 2003; M: 639-32.

2. Devineni D. a  aI. Pharmacokinetks of darUenadn. an Mj sclccĩíve 
reccptor antagonúc etleco oí renal or hepadc únpainnenL Br J Oin 
Bharmacữt 2005; S9: 632-3.

3. Skaianec A. The dinical phannacoldnetics of daritenadn. ơm  
Pkm tum kbut 2006; 45: 325-50.

Preparations
Proprietory Preparalions (details are given m Volume B)
Singln-tngredient Preparationỉ. Arg.: Conrinex; Darisec Bnablex; 
Extractat; AustraL: Enablex; Beíg.: Broselex; Braz.: Enablex; 
Canad.: Enablex; Cỉ.: Emselex; Denm.: Emselex; Ger.: Emselex-

All CTOss-reíerences reíer to entries in Volume A



Benzamidengfil/Desmopressin 2355

Gr.: Emselex; Htuig.: Emselex; India: Dariten-OD; IrL: Emse- 
lex; Neth.: Emselẽx; Norw.: Emselex; PoL: EmseleJC PorL: 
Emselex; Rus.: Enablex (38a6aexc); S-A.fr.: Enablex SwecL: 
Emselex; Switz.: Emselex; Turk.: Emselex; UK: Emselex; USA: 
Enablex.

Desmopressin (BAN.riNNì®
DDAVP; itesròoprẹsina;. Desmopresịnas;;Desmòprẹssiini; 
iP.esmo.pressine;. oésmopressinunii-Dezmopresszin; Ãe3M0r 
npeccviH. ' ~ - ị  ■
1 -(3-Mercaptopròpionic acidl-8-o-àrgininẽ-vasdpressin; [1-; 

•Đ e a m in o ,8 -D -a rg 1 n in e ]v a so p re ss in .'.\  ‘-'--I. - ■■: 
C ^ N iÃ A - 1 069.2 - :. ■-- • ■
CAS — 16679-58-6. ' • '
ATC — H01BA02. .
ATC Vet'— QH0Ĩ8A02.
UNII — ENR1ỊLLB0FP. '

Pharmaoopo&os. In Eur. (see p. vii).
Ph. Eur. 8: (Desmopresãn). A synthetic cydic nonapeptide, 
available as an acetate. A white or almost white, ũuữy 
powder. Soluble in water, in alcohol, and in gladal acetíc 
add. Store in airtight containers at 2 degrees to 8 degrees. 
Protect’ íirom light.

Desmopressin Acetate IBANM, USAN, HNNMI ® 
ẰceỂặô dè desmóprésina; Desmopresin Asetat; Desmopre- 
'sina„ ạcètato de; Desmopressine. Ácétate de; Desmopressini 
'Áọetás; Ạè3M0npếccMHa AụeĩaT. ;■

183.3
'CĂS — 62288-83-9 (anhydrous desmopressin acetate); 62357- 
86-2 '(desmopressin acetate trihydrate).
ATC— H018A02:
.ẠTCVet — QH01BA02 ' , . ;
ỤNII — XB13HỸU18U.

Ptiarmacopoeias. In us.
USP 36: (Desmopresãn Acetate). A white, íluííy powder. 
Soluble in vvater, in alcohol and in acetic add. Store in 
airóght containers at a temperature not exceedìng 2? 
degrees, but preíerably betvveên 2 degrees and 8 degrees. 
Protect from ùght

Unịts
27 units oỉ desmopressin are contained in about 27 micr- 
ograms of desmopressin (with 5 mg oỉ human aỉbunún and 
dtric add) in one ampoule of the fiist International 
Standard (1980).

Uses and Adminisỉratíon
Desmopressin is a synthetic analogue of vasopressin 
(p. 2642.3). It has greater antidiuretic activity and a more 
prolonged action than vasopressin or lypressin. It also 
stimulates lactor vm  and plasminogen activator activity in 
the blood, but has littỉe pressor activity.

Desmopressin is used in the diagnosis and treatment oỉ 
cranial diabetes insìpidus, in the treatment oỉ noctumal 
enuresis, in tests oi renal íunction, and ỉor post-dural 
puncture headache. It is also used in the management of 
mild or moderate haemophilia and type I von Willebrand's 
disease, and in tests of Sbrinolytic response.

It is given as the acetate, orally, as a solution intranasally, 
and by inịection. The innanasal dose is about ten tiroes that 
required inưavenously and the oral dose about ten tũnes 
greater than the intranasal dose. Doses are usually 
expressed in terms of desmopressin acetate, but for some 
preparations they are given in terms of the base; 
110.7micrograms of desmopressin acetate is equivalent to 
about lOOmicrograms oỉ desmopressin.

In the control oỉ cranial diabetes insipidus, desmo- 
pressin acetate is given orally in usual initìal doses oỉ 
lOOmicrograms three túnes daily. Doses may be adjusted 
according to response. with maintenance doses usually 
betvveen 100 and 200 micrograms three times daily though 
total doses oỉ between lOOmicrograms and 1200 micr- 
ograms daily have been used.

A sublingual lyophilisate preparation contaỉning desmo- 
pressin acetate is also available in the UK, but doses are 
expressed in terms oỉ the base. The initiaỉ dose is equivalent 
to 60 micrograms of desmopressin given sublingually three 
times daily. The dose may be adjusted, with usual 
maintenance doses betvveen 60 and 120micrograms three 
times daily, though total doses oí  up to 720micrograms 
daily have been used.

Desmopressin acetate may also be used imranasally in 
usual doses oỉ 10 to 40 micxograms daily as a single dose or 
in divided doses.

It may also be given subcutaneously, intramusculaiỉy, or 
intravenously in a dose of I to 4mỉcrDgrajns daily.

A single intranasal dose oỉ 20 micrograms or 2micr- 
ograms subcutaneously or intramusculaiỉy has been given 
in the diagnosis of diabetes insipidus.

In the testing of renal íunction, desmopressin acetate 
has been given intranasally in single doses oỉ 40 micrograms 
and subcutaneously or intramuscularly in doses oỉ 
2 micrograms.

For post-dural puncture  headache. a dose oỉ 
desmopressin acetate ,4micrograms may be given by 
subcutaneous or intramuscular injection, either immedi- 
ately beíore lumbar puncture or when headache OCCUIS, 
and repeated aỉter 24 hours ií necessary (but see also 
p. 2356.2).

In the management oỉ prim ary noctum al enuresls, 
desmopressin acetate is given at bedtime inusual oral doses 
oỉ 200 to 400micrograms. The sublingual lyophilisate 
preparation m ay. be- given in a dose equivalent to 
desmopressin 120micrograms, increasing to 240 mkr- 
ograms if needed. The need for continued treatmcnt 
should be reassessed after 3 monthỉ by withdrawing 
desmopressin for at least 1 week. For the view that nasal 
preparations- should not be used for primary noctumal 
enureás, see Effects on Electrolytes, under Adverse EHects, 
p. 2356.3. For the conưol of nocturia in multiple sderosis 
desmopressin acetate 10 to 2 0 micrograms intranasally at 
bedtime is recommended (but see Urinary Incontinence, 
p. 2356.2).

Desmopressin acetate is used to boost concentrations of 
íaaor Vin belore surgical procedures in patients with mild 
to moderate haem ophilỉa or type I von Willebrand's 
disease. The usual dose Ịs 300 or 400 nanograms/kg by 
slow inưavenous iníuãon over 15 to 30 minutes, or by 
subcutaneous injection, just beíore sutgery. Further doses 
may be given, although response is reduced with repeated 
dosage. It may be used similarly to ưeat spontaneous or 
trauma-induced bleeding episodes in these patients. It is 
also given intranasally in doses of 150 micrograms (in 
patients weighing ỉess than 50 kg) or 300 micrograms; it 
should be given 0.5 to 2 hours befòre surgery. Further 
doses may be given. although response is reduced with 
repeated dosage.

For testlng of ũbrinolytic response desmopresán 
acetate may be given by intravenous iníusion in doses of 
300 or 400 nanograms/kg over 20 minutes, or by 
subcutaneous injection in a dose of 300 nanograms/kg. A 
sample oỉ venous blood is taken 2 0  minutes alter 
completing the iníusion and tested for ũbrinolytic activity 
on fibrín plates. Altematively, a dose of 300 micrograms 
may be given intranasally 60 minutes beíore colleaing the 
blood sample.

For details of uses and doses in children, see belovv.

Adminislration in children. Although some desmopressin 
preparadons are licensed in the UK and the USA for paed- 
iatric use, the indications are generally fewer than for 
adults and the age ranges are oíten not spedhed.

The BHPC. hovvever, lbts doses for both licensed and 
unlicensed indlcations, and the full range of doses, given 
according to age. is as íollovvs:
Treatm ent o f  diabetes insỉpidus

orally
• neonate: initially 1 to 4mlcrograms 2 or 3 tlmes daily, 

adjusted according to response
• 1 month to 2 years: initially lOmicrograms 2 or 3 

times daily, adjusted according to response (range 30 
to 150 micrograms daily)

• 2 to 12 years: initially 50 micrograms 2 or 3 tũnes 
daily, adjusted according to response (range 10 0  to 
800 micrograms daily)

• 12 to 18 years: initially 100 micrograms 2 or 3 times 
daỉly. adjusted according to response (range 2 0 0  to 
1200  micrograms daily)

sublingually
• 2 to 18 years: initially 60 micrograms 3 times daìly, 

adjusted according to response (range 40 to 240 micr- 
ograms 3 times daily)

intranasaỉìy
• neonate: initially 100 to 500 nanograms, adjusted 

according to response (range 1.25 to lOmicrognuns 
daily as a single dose or in 2  divided doses)

• 1 month to 2 years: initially 2.5 to 5 micrograms once 
or twice daily, adjusted according to response

• 2 to 12 years: initially 5 to 20micrograms once or 
tvtdce daily, adjusted according to response

• 12  to 18 years: initially 10  to 2 0 micrograms once or 
twice daily, adjusted according to response

subcutaruously or intramuscularỉy
• neonate: initially lOOnanograms once daily, adjusted 

according to response (nse the intramuscuỉar route 
only)

• 1 month to 12 years: iniứally 400nanograms once 
daily, adjusted according to response

• 12 to 18 years: initíally 1 to 4micrograms once daily, 
adjusted according to response

Test for suspected dỉabetes lnsipidus
ãaranasálty
• 1 month to2years: 5 to lOmicrogramsasasỊngledose 

(although this test is not usually recommended in 
young children)

• 2  to 12 years: 10  to 2 0 micrograms as a single dose
• 12 to 18 years: 2 0  micrograms as a single dose 
subcutaneously or tttíramuscuừtrly
• 1 month to 2 years: 400 nanograms as a single dose 

(although thiỉ test iỉ not usually recommended in 
young children)

- • 2 to 12 yeais: 0.5 to 1 microgram as a single dose
• 12 to 18 years: 1 to 2 micrograms as a single dose 

Testing oỉ renal íunctdon
intranasally
• 1 month to 1 yean lOmiaograms
• 1 to 15 years: 20micrograms
• 15 to 18 years: 40 micrograms 
ỉubcutaneously ox intramuscularỉy
• 1 month to 1 year 400 nanograíns
• 1 to 18 years: 2 micrograms

Test of antldiuretlc hoiĩnone secretion (congenỉtal 
deỉldency suspected) 

inưanasalỉy
• 1 month to 2 years: initially 100 to 500 nanograms as a 

single dose
Test of antỉdiuretic horm one secretion (congenital 
deSdency not suspected) 

intranasaũy
• 1 month to 2 yean: 1 to 5 micrograms as a single dose 

Primary nocturnal enuresis
oralỉỹ
• 5 to 18 years: 200 micrograms at bedtime, úicreased if 

necessary to 400 micrograms
íublìnỊuaữy
• 5 to 18 yean: 120 micrograms at bedtime, increased if 

necessary to 240 miCTOgrams
The need íor continued treatment vvith either route 
should be reassessed aíter 3 months by withdrawing 
desmopressin for at least ỉ week 

Mild to mođerate haem ophỉlia or von Willebrand's 
disease

mừavenousty (iníusion over 2 0  minutes) or subcutaneously
• 1 month to 18 yean: 300nanograms/kg as a ỉingle 

dose immediately beíore surgery or after trauma; the 
dose may be repeated at intervals of 12 hours if no 
tachycardia occurs

inttanasalỉy
• 1 to 18 yeais: 4miCTOgrams/kg as a single dose; for 

pre-operative use give 2 hours beỉore the procedure
Testing of fibrinolytic response

inữavtnousty (iníuáon over 2 0  minutes) or subcutaneousìy
• 2 to 18 years: 300 nanograms/kg as a single dose; 

blood iỉ sampled after 2 0  minutes for hbrinolytic 
actívlty

Administrotion in renal impairment. While most UK 
licensed produa iníormatíon recommends caution when 
using desmopressin in patients with reduced renal func- 
tion, Desmospray (ĩening, UK) and u s  licensed produa 
iníormation contra-indicates its use in patients with mod- 
erate to severe renal ùnpaiiment (dehned as a CTeatinine 
dearance belovv 50mL/min). This contra-indication has 
been questioned, 1 as the risk of hyponatraemỉa usuaỉly 
assoóated with desmopressin (see Eỉỉects on Electrolytes, 
p. 2356.3) is reduced in chronic kidney disease. This is due 
to a loss of urinary-concentrating ability (redudng the 
diuretic effea of desmopressúi), and a limited volume of 
Hltered water for the desmopressin to act on. Adjustìng 
the dose according to response has been suggested as a 
suitable way of giving desmopressin to patients with 
chronic kidney disease.

1. Sica DA. Gchr TWB. ữesmopressin: saíery consỉderatỉons in paticnts 
with chronk renal disease. Drvg Saftry 2006; 29: 555-6.

Diabeles insipiduỉ. Desmopressin is the usual treatment 
for cranial diabetes insipidus (p. 2348.2).

Hoemorrbogic disorders. Desmopressm is used in the 
management oỉ patients with mild haemophỉlia A. carríers 
oí haemophilỉa with low ỉactor vm  concenưatìons, and 
patìents with acquired haemophilia who have low tiues of 
antibodies to íactor vm  (see Haemophilias, p. 1126.3). 
Desmopressin is aỉso used in von Willebrand's dỉsease 
(p. 1129.3). The use oỉ desmopressin results in a two- to 
sbđold increase in plasma concentrations oi íactor vm  and 
von Willebrand íactor, 1 and patients must ha ve measur- 
able baseline concentrations of these íáctors in order to 
respond to desmopressin.u  In general, a baseline ỉaaor 
vm  concentration of 0.1 to 0.15units/mL is needed to 
achieve post-injection concentratíons of about 0.3 to 
0.5unitỉ/mL, which are generally suỉhdent for minor 
bleeding or lesser procedures. Concentratìons oỉ at least 
0.7 to 1 uniƯmL must be achieved for major surgery.1 
Desmopressin can be given subcutaneously, but the peak 
levels oi lactor v m  are reached later than after intta-

The Symbol ®  denotes a substance vvhose use may be restricted in certain sports (see p. vui)The Symbol t  denotes a preparation no longer actively marketed
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venous use. Intranasal use íỉ also eSeaive and allovvs 
patients to treat bleeding episođes themselves, vvithout 
delay, outáde hospital. 1 The use of desmopressin as an 
altemative to blood Products has been recommended 
vvhenever possible in the treatment of these disorders, as a 
precaution against blood-bome iníection.1

Bleeding due to liver disease has been conưolled by 
desmopressin.3-6 as has that assodated with uraemia5'* (but 
for a rẽport of tolerance to the eữects of repeated doses of 
desmopressin in uraemic padents, see under Adverse Eữects 
and Precautions, p. 2357.1), and there are repotts of 
bleeding being conưolled in other dỉsorders such as 
telangiectasia9 and platelet storage deôáency.10"12 See also 
Haemoưhagic Disorders in Vasopressin (p. 2643.3), and 
Variceal Haemorrhage in Vasopressin (p. 2643.3) and 
Terlipressin (p. 2627.2). Desmopressin has also been tried 
for excessive or heavy menstrual bleeding with mixed 
results. 13

Desmopressin has also had conllicting results in surgical 
procedures.2 A meta-analysis, which mainly induded 
studies in cardiac surgery, íound no evidence that 
desmopressin reduces perioperative blood transíusion in 
patients vvho do not have congenital bleeding disorders. 14 A 
possible role for desmopressin has been proposed in the 
control of surgical bleeding in patients whose religious 
beliels predude the use of blood Products. 15-16 It has also 
been reported to be effective in postoperarive aspirin-related 
bleedlng that vvas previously unresponsive to dotting 
íactors.17 However, studies of prophylactic desmopressin 
given to patients who had received aspirin in the 7 days 
before cardiac bypass surgery have produced conỉlicting 
results, vvith desmopressin either redudng blood loss1* or 
ha váng no eííect.1’

1. Lethagen s. Desmopressin in rnild hcmophìlia A; indicarions. 
limitanons. eíílcacy. and saítriy. Stmiỉi Throntb Hemost 2003; 29:101—5.

2. Mannucd PM. Desmopressin (DDAVP) in the trcaưnem oí bleeding 
disorders: the first 20 yèars. Bloữd 1997; 90: 2515-21.

3. Burrougbs AK. tí ai. DesmoprcỉSiu and bỉccdíng rime ứi patienư vvith 
drrhosis. BMJ 1985; 291: 1377-81.

4. Rak K. tí ai. Desmopressin and bleedlng tìme in patỉents with drrhosis. 
BMJ 1986; 292: 138.

5. Mannucd PM, tí al. Deamino-8-D-arglnine vasopressìn shortens the 
bleedỉng time in uremia. N Engỉ J Med 1983; 308: 8-12.

6. Shapiro MD. Kelleher SP. ĩmranasa) deamino-8-D-arginine vasopressin 
shortens the bteedỉng rùne in uremia. Am J Ntphroi 1984; 4: 260-1.

7. Viganò GL tí ai. Subcutaneouỉ desmopressín (DDAVP) shortens the 
bleeding dme in ưrcmia. Am J Himatoi 1989; 31: 32-5.

8. Jacquot c  tí ai. Addìtion of desmopressin to recombinam buman 
erythropoietin in creatmem of haemosiaúc deíect oí ưraemỉa. Lanctt 
1988; í: 420.

9. Quiit M. tí ai. The eííect of desmopressin on massive gastroimestinal 
bteeding in hereditary telangỉectasia unresponsive to treaunenc wũh 
cryopredpicate. Ardt ỉnunt Htd 1990; 150: 1744-4.

10. Nieuwenhuí$ HK. Sỉxma JJ. l-Desamino-8-D-arginine vasopresản 
(desmopressin) shortens the bleedỉng óme in ỉtorage pool defidency. 
Artrt ừttem Med 1988; Ỉ08: 65-7.

11. Castaman G. Rodeghiero F. Consistency of responses to separate 
desmopressỉn iníuãons ỉn patients vvith storage pool dỉsease and ỉsolated 
prolonged bleedỉng cime. Tkromb Rcĩ 1993; 69: 407-12.

12. Zaúk J. tí ai. Varìable response of Hermanỉky-Pudlak syndrorae to 
prophyiactíc admimstration oí 1 -desamino So-arginíne in snbsequent 
pregnandes. Eur J Obítet G yntal Reprod Biol 2002; 104: 165-6.

13. Fraser 1S. tía l. A beneíit-risic review oí systemic háemoscaòc agents, pan 
2: in excessỉve or heavy mensmul bleeđỉng. Drug Safety 2008; 31: 275-
82.

14. Carless PA, tí ai. Desmopressỉn for minimiỉỉng perỉoperatíve allogeneic 
blood transíusion. Available in The Cochnne Database o( Systemadc 
Reviem; Issue 1. Chichcster John VVitey; 2004 (accessed 15/09/05). i

15. Maneos PR. Desmopressin and iehovah s wiuiess. Lancet 1989; I: 1322.
16. Beholz s, tí ai. Use of desmopressin and erythropoíetín in an anaeniic 

Jehovah's VVimess patient vvith severely impalred coaguỉation capadty 
undergoìng stemỉess aortic vaỉve replacement. Ptífusion 2001; 16: 485-
9.

17. Chard RB. tí ai. Ưse of desmopressin in the management of aspirin- 
relaced and inưactable haemorrhage after cardiopulmonary bypass. Aust 
N ZJSurg  1990; 60: 125-8.

18. Sherỉdan DP, t í  a i. Use of desmopressin acetace to reduce blood 
transỉusỉon requừem ents during cardỉac m rgery in patients wỉrh 
acetylsalicyUc-add-induced plateỉet dysíunciioo. Can J Surg 1994; 37: 
33-6.

19. Pleytn H, tí al. Prophylacnc treatment with desmopresnn does not 
reduce postoperative bleedỉng after coronary surgery ỉn padents treated 
with aspirin beíore surgery. Anath Analg 2004; 98: 578-84.

Nodumal enuresis. Desmopressin is one of the main 
drugs used as an altemative or adjunct to nonpharmacolo- 
gical methods for the treatment of noctumal enuresis in 
children (p. 2349.1). Secretion oí vasopressin during the 
night in normal individuals reduces urine output and it 
has been suggested that noctumal enuresis in some chil- 
dren might be due to impaired noctumal secretion of 
vasopressin. Hovvever, other possible mechanisms include 
bladder instability and reduced nightly (unctional bladder 
capaãty, and it has been proposed that treatment should 
be based on a greater consideration of noctumal enuresis 
as a multưactorial conditíon. 1

The synthetic vasopressin analogue desmopressin is used 
for its presumed antidiuretic effect on the kidney,2 although 
there is sotne evidence that it may act by some other 
mechanism, possibly having a Central eííect.3'4 It has been 
shown that desmopressin given at night can be effective in • 
the short-term conttol of noctumal enuresis2-3 and many 
now consider it to be the drug of choice in terms of saíety.6-7 
There is some evidence*'9 that long-term use of desmo-

pressin is also eííective. However, a meta-analysis suggested 
that beneíit might not be sustained once the drug was 
stopped. 10 Desmopressín should not be given when enuresis 
is due to polydipsia as it may provoke water intoxication and 
convulsìons due to hyponaơaemia. For precautions to be 
observed when desmopressin is uscd to ưeat enuresis, and 
the view that nasal lormulations should not be used for this 
ừidication, see EHects on Electrolytes, belovv.

1. Buder RJ, 11 al. Investigating ihe three Systems approach to complex 
chiỉdhood noctumaỉ enuresis. Scand J Uroi Ncphrol 2004; 38: 117-21.

2. MtUler D, tí ai. Comparaảve toierability of drug treaanent ỉor noctumaỉ 
enuresis in chỉldren. Drug Saftíy 2004; 27: 717-27.

3. Jonat s. tí  ai. Eữea oỉ DDAV? on noctumal enuresỉs in a patỉeni with 
nephrogenic dlabeteỉ insipìdus. Ardi Dis Ckild 1999; 81: 57-9.

4. MQlỉer 0. tí a i Desmopressin lor noctumal enuresỉs in nephrogenỉc 
diabetes insipìduỉ. Lanetí 2002; 359: 495-7.

5. Moơat MEK. tí ai. Desmopressin acetate and nociumal enuresỉs: how 
much do we know? Pediatria 1993; 92:420-5.

6. Van de Waỉle J. tí ai. ỉs there still a roie íor desmopressin in chỉldren with 
primary monosymptotnatic noctumal enuresis? A íocus on saỉecy issues. 
Drug Saỹnỵ 2010: 33: 261-71.

7. NICE. Nocnmul enuresis: the treaunent QÍ bedwetting ỉn chtỉdren and 
young people (ỉssued October 2010). Avaitable aL’ http://www.nice.org. 
uk/nicemedia/iive/l3246/51367/51367.pdf (accessed 18/11/10)

8. Hjălmảs K. tí ai. Long-ierm ưeatment with desmopressin in chỉldren 
with primary monosymptomatic noaurna! enuresis: an open muliỉ- 
centre study. Br J Uròi 1998; 82: 704-9.

9. VVolhsh NM. tí ai. The Canadian Enuresis Study and Evaluaũon: shon- 
and long-term saíety and effìcacy of an orai desmopressin preparaiíon. 
Sctmd J Urot Nephrol 2003; 37: 22-7.

10. Glazener CMA. Evans JHC. Dcsmopressỉn íor noctumal enuresis in 
chỉldren. Avnilable in The Cochrane Daiabase oí Sysremaiic Reviews; 
Issue 3. Chichesten John wtley; 2002 (accessed 15/09/05).

Orthostatìc hypotension. The Tirst drug rried in patients 
with orthostatìc hypotension (p. 1634.3) vvho cannot be 
managed by nonpharmacological methods is usually 
Oudrocortisone, but desmopressin is sometũnes useíul in 
patìents with Central neuroỉogícal abnormalities. 1

t. Mathias CJ. tí ai The cơect oí đesmopressin on nocrumal polyuria, 
ovemight weight loss, and moming pnsmrat bypoiension ín patients 
with autonomỉc failure. BMJ 1986; 293: 353-4.

Post-durol punclure headache. Desmopressin acetate is 
licensed for use in the UK subcutaneously or intramuscu- 
larly for the ưeatment or prophylaxis of headache due to 
lumbar puncture. Hovvever, published evidence to support 
this appears to be scanty, and many patients respond to 
conservative treatraent (see p. 1979.1).
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Renal colic. Intranasal desmopressin is being stuđied1 in 
the management of the pain of acute renal colic (p. 6.3).

1. Zabihi N, Teichman JMH. Dealing with the paỉn of renal colỉc. Líncrt 
2001; 35ÌB: 437-8.

Urinary incontinence. Desmopressin given intranasally 
appeared to be effective in reducing voiding ỉrequency/ 
incontinence vvhen studied in 26 patients tvith mulúple 
sderosis vvhose bladder dyshincrion had previously been 
uiuesponsive to antúnuscarínics;1 similar iesults ha ve 
been reported ỉn other sraall studies in patients with mul- 
tiple sderosis.2 Hovvever, a revievv of studies using desmo- 
pressin to trẹat nocturía in such paúents cast doubt on the 
dinical relevance of the limited reductions achieved in 
voiding ữequency.3 Nevertheless, beneũdal long-term use 
of desmopressin ỉor nocturia has been described, vvith 
some patíents also using it intermittendy during the day- 
time to control symptoms for spedal occasions.4 Oral 
desmopressin has been reported to have a lavourable 
ellect on measures such as the number ol noctumal voids 
and duration ol sleep untíl the first noctumal void in 
women’ and men6 with nocturia. BeneBóal eííects were 
maintained or únproved in many responders vvho were 
treated for a lurther 10 or 12 months.7 In the manage- 
ment of daytime urinary incontinence in vvomen, an 
improvement in the inddence of periods vvithout leakage 
during the 4 hours aỉter an inưanasal dose oỉ desmo- 
pressin has been reported.*

For the usual treatment oi Lncontinence, see Urinary 
Incontinence and Retention. p. 2349.2.

1. Fredrikson s. Nasal spray desmopressin ơeatment of bladder 
dysỉunaioo in patíenu with multíple sderosis. AOã Neuroỉ Scand 1996; 
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Adverse Effects and Precautions
Adverse eữects of desmopressin indude headache, nausea, 
and mild abdominaỉ cramps; there may be pain and svvelling 
at the site of injection. With large intravenous doses 
hypotension, with tachycardia and ỉadal Aushing, may 
occun some patients may experience an increase in blood 
pressure. Occasionally there may be cerebral or coronary 
thrombosis. Hypersensitivity reactions have also occurred. 
The antidỉuretic action of desmopressin can produce water 
intoxication and hyponatraemia, occasionally leading to 
convulsions. The inddence of hyponatraemia may be 
higher with nasal íormuỉations than vvith oral tonnulatìons. 
Nasaỉ doses may cause local ÚTitation. congestion, and 
epistaxis.

Precautions to be observed with desmopressỉn are similar 
to those for vasopressin (see p. 2644.1). It should not be 
given to patients vvith type nB von Willebrand's disease, in 
whom the release of dottíng laaors may lead to platelet 
aggregation and thrombocytopenia. Cautíon is required 
vvith patients who have impaired renal hmction, see 
Adminỉstration in Renal Impairment. p. 2355.3. When 
desmopressin ìs used diagnosdcally, or for the treatment of 
enuresis. the íluid intake should be limited to a minũnum 
and only to satisty thirst to m  I hour beíore to 8 hours after 
use (see also EKects on Elearolytes, below).

Effects on the cardiovascular System. Fadal ũushing and 
vvarmth aíter inưavenous desmopressin reũect a vasodìla- 
tor action1 or may be due to an opioid mechanism in the 
CNS.2 A drop in diastolic blood pressure of about 
14mmHg and an increase in heart rate of 20 beats/minute 
are the ruỉe during intravenous iníusion of desmopressin 
in doses of 400 nanograms/kg or more.1 The hypotensive 
effects of desmopressin vvere responsible for a serious reac- 
tion, involving cyanosis and dyspnoea, in a 21-month-old 
child vvith cyanotic heart dỉsease.3 Thrombosis (mcluding 
rayocardial iníarction)4'6 and cerebral iníarction7 have 
been assodated rarely vvith the use of intravenous desmo- 
pressin. An analysis* of events in patíents undergoing 
major surgery suggested. hovvever, that co-existing condi- 
tions in elderly patients and the surgical procedures them- 
selves vvere assodated with a high risk of thrombosis, and 
that desmopressin did not increase the inddence oí throm- 
botic events.

Licensed p ro d u a  iníormatíon also w am s of the 
possibiỉity of an increase in blood pressure.

1. Brommer EJP. ít al. Dcsmoprcssin and hypotension. A m  lnttm  Međ 
1985; 103: 962.

2. pìgache RM. Padal ũushing induced by vasopressỉn-ỉỉke pcptìdes lackỉng 
prasor aaivity. J clĩn narmacol 1984; 17: 369-71.

3. israels Si. Kobrinsky NL. Scrious rcactioc to desmopressín in a cbild 
with cyanotic heart disease. N EitỊUM ed 1989; 320; 1563-4.

4. Anonymous. Dcsmoprcssứi and aiterial thromboás. Imat 1989; 1:938-
9.

5. Mannucd PM, Lusher JM. Desmopressỉn and thrombosis. Lữỉtíxt 1989; 
il: 675-6

6. Hartmann s. Rcinbart w. Fatal complication of desmopressin. Lúnat 
1995: 345: 1302-3. Correcdon. ibid.: 1648.

7. Grunvraỉd z. Sacher SDC. Imraopemtỉve cerebraỉ ỉnỉarciìon atter 
desmoptessin administration in inlant with end-stage icnal diseasc. 
Lđnctt 1995; 345: 1364-5.

8. Mannucd PM. (t al. Desmopressứi, suigery and dnomboáỉ. Vmmb 
tíaemost 1994; 71: 154-5.

Effects on eledrolytes. There have been a number oỉ 
reports of seÍ2ures due to hyponatraemia and w ater intoậ- 
cation after intranasal1'6 or intravenous’ desmopressin. 
The UK CSM noted in March 1996 that it had received 
reports of hyponatraemic convulsions in 21 children and 3 
adults receivmg desmopressin (vvhich it somevvhat inaccu- 
rately described as vasopressin).10 It was recommended 
that when this drug vvas used to ơeat primary noctumal 
enuresis the risks of hyponatraemia should be minimised

b y  . . . _  . ,,• avoiding concomitant use of drugs, su ch as tncỵatc
antideprasants, that increase endogenous ADH secretion

• keeping to the recommended starúng dose
• avoidỉng excessive fluid intake, induding ingestion of 

vvater during svvimming
• stopping treatm ent temporarily ư vomiting or diarrhoẹa 

occũrred, to allovv rêcoverỹ of normãl fluid and 
electrolyte balance

Some havê suggested that no more than 240 mi. of fluid 
should be ingested on nights when desmopressin is given. 
Others have suggested that serum-sodium concentrations 
be measured 24 to 48 hours, 1 week. and 1 month aíter 
starting tteatm ent w ith desmopressin.* A systematic 
revievv11 of the risk in  older paúents b ẽng  aeated for 
noctuiia, which íound the inddence of hyponatraemia to be 
about 8%, also recommended regular monitoring. Others1 
ha ve gone íurther and do not recommend desmopressin be 
used to treat nocturia or noctumal polyuria in fraU or 
elderly patỉents.

All cross-reíerences reíer to entries in Volume A

http://www.nice.org
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In April 2007, the MHRA requested that the indication 
for the treatment ọf primary noctumal enuresis be removed 
from desmopressin nasal spray tormulations in the UK. 
Compared with oral íonnulations, nasal ỉonns were 
assodated with most oỉ the serious adveise eữects reported 
in patients with primary noctumal enuresis; these induded 
hyponatraemia, water ìntoxication, and convulsions. 
Hyponatraemia was reported at a rate oỉ about l ỉ  cases 
per 1 0 0 0 0 0  years of patient exposure íor nasal dosage 
ỉorms, compared with 6  cases per 1 0 0  0 0 0  patíent years ỉor 
oral ỉormulations; hyponaơaemia was mainly assodated 
with overdose, excessive fluid intake, or inappropriate 
use.lJ Sứnilar wamings have been issued by other 
regulatory authorities, induding the FDA. 14

1. Slmraonds EJ, rt đ/.Canvulãons and coma aherintranasal desmopressin 
in cystỉc Hbrotìs. BMJ 1988; 297: 1614.

2. Sâivatoni A. a  ai. Hyponatremỉấ and seỉrures duxỉng desmoprcssin 
acetite trettmem in hypothyroidỉsm. J Peấiatr 1990; 116: S35-6.

3. Davis RC et a i Nocrunuỉ enuresỉs. Laneet 199z* 340:1350.
4. Hamed M, et a l Hyponttnemic convuìứon ãssodãteà vrith đcsmo- 

pressln and Inứpramỉne treatmem. BẬU 1993; 306:1169.
5. Hourỉhane J, Saỉisbury AJ. Use cautíon ỉn prescdbỉng desnopressỉn ỉor 

noctnmaỉ enuresis. BMJ 1993; 306:1345.
6. Robson WLM, leung AKC. Hyponatraemia foIỉowicg desmopressỉn. 

BMJ 1993; 307: 64-5.
7. Robson WLM, a  aL Hyponatremia in patients wtth noccumaỉ enureàs 

treated with DDAVP. Eur J Pediatr 1996; 155: 959-62.
8. odeh M. Oliven A_ Coma and sdiures due to severe hyponavemỉa and 

vvater intoxỉcátỉon in an ađult with intranasaỉ desmopmsỉn therapy ỉor 
noctumal ernưcsù. J Clừt Pharmanl 2001; 41: 582-4.

9. Shepherd LL;; rí aL Hyponaữemia and seizures ifter ỉntravenous 
adminỉstratỉos oỉ desmopressin acetate for surgicaỉ hemosttsỉs. J  Pediđtr 
1989;114:470-2.

10. CSM/MCA Hyponatracmỉc convulsions ỉn padents wỉth enuresỉs treated
wỉth vtsopresổTL Qtrrtnt Probiems 1996; 22:4. Avaiỉabỉe at: http://www. 
mhra.gov.uk/horae/ỉdq>lg?ldcService*GET.FILE&dDocName*- 
CON20244586-RevisionSèlectỉonMethod*LâteítRele»sed (accessed 
21/01/09) ,

11. WeatheraD M. The risk oỉ hyponaơemia ỉn older aduỉts uring 
desrnopressỈĐ fòr nocturia: a sỹstematíc rcview and meta-anaỉysỉs. 
Ncurouroỉ Undyn 2004; 23: 302-5.

12. SchrOder Ả. ã  aL Buropean Assodatíon ữf Uroỉogy. Guỉdeỉỉnes on 
urỉnary incontinence (updated Apríỉ 2010). Avaũable an http://www. 
uroweb.org/gis/pdf/16_UriiurY_Incontinence%202010.pdf (accessed
03/10/11)

13. MHRA. Desmopressỉn nasaỉ spray: removaỉ of tbe prỉmary nocnưnal 
enuresis (bedwetting) indỉcatíon (bsued Ỉ8tfa April 2007). AvaUabỉe ac 
http://www.mhra.gov.uk/Safetyinformation/Sifetywaraingsalensan- 
drecalỉs/Saỉetywamingsandmessagesfonnedỉdnes/CON2030795 
(accessed 02/09/08)

14. FDA. Iníonnation for heahhcare proíessỉonaỉs: desmopressỉn acetate 
(marketed as DDAVP Nasal Spray. DDAVP Rhỉnal Tube. DDAVP, DDVP, 
Minirin. and Stỉraate Nasaỉ spray) (ỉssued 4th December 2007). 
Avaỉỉable an http://www.fda.gov/cdcr/dnjg/InioShects/HCP/ 
desmoprcssinHCP.htĩĩi (accessed 11/06/08)

Effects on the eyes. Pseudotumor cerebri assodated with 
desmopressin treatment has been reported in a patient.1

1. Neely DE a tl. Desmopresàn (DDAVP)-induccd pseudotumor cerebii. J 
Ptttíàtr 2003; 143:80s!

Effects on rnenld lunction. Paranoid psychosis occurred 
aíter desmopressin therapy in a patient with Akheime^s 
dementia.1

1. CoIHtu GB, đ  ai. Paranoid psydiosis aftcr DDAVP therapy for 
Aỉzheimer's dcmcntia. Laneet 1981; iỉ: 808.

Porphyría. The Drug Database for Acute Poiphyria, com- 
piled by the Norvvegian Poiphyria Centre (NAPOS) and 
the Porphyiia Cenơe Sweden, dassihes desmopressin as 
not porphyrinogenic it may be used aỉ a drug oỉ first 
choice and no precautions are needed. 1

1. The Dcug Database for Acuie Porphyria. Available ac http://www. 
dnigs-porphyiia.org (accessed 24/10/11)

Tblerance. In ỉ  uraemic patients desmopressin iníusion 
produced an initial shortening of the bleeding time but 
aíter repeated iníusions this response was reduced and 
there was even some inaease in baseline bleeding times.1 
Two intusions of desmopressin 300 nanograms/kg in One 
day appear to induce a near maximum response; diílerent 
ưeatment is required subsequently.

1. Canavese c. <t a/. Reduced cesponse oỉ uraemic bleeding tlme lũ 
repeated doses oí desmoprcssin. Lancct 1983; ỉ: 867-8.

Interactions
As for Vasopressin, p. 2644.2. See also Eỉỉects on 
Electrolytes, p. 2356.3. NSAlDs, such as ibuproíen (see 
Eữects on Electrolytes under Ibuproíen, p. 69.3) and 
indometadn, may enhance the antìdiuretic eííect oi 
desmopressin.

Gastrointestind drugs. In a study' in healthy subjects, 
ỉoperamide caused a threeíold increase in the gastrointest- 
inal absorption oỉ oral desmopressin, presumably by slow- 
ing gasưointestinal motility. In the same study, hovvever, 
increased motility caused by erythromyàn did not aữect 
desmopressin absorption.

1. CaQréns T, tí aL cbanges ỉn gastrointcstinai motílỉty ỉníluence tbe 
absorptỉon of desnopressỉn. Eưr J CUn Pharmacol 1999; 55: 305-9.

Pharmacokinetics
Desmopressin is absoibed bom the nasal mucosa with a 
bioavailability oỉ 10 to 20%. Aỉter oral doses it is largely 
destroyed in the gastrointestinal tract but suỉBtíent is 
absorbed hom high doses to produce therapeudc eữects. 
When given intravenously desmopressin exhibits biphasic 
phannacokinetics, vyith haỉí-lỉves of about 8  minútes and 75 
minutes for the 2  phases respectively.
Reíerences.

1. Pỉclỉestad-Pauỉsen A ,eta ỉ. PhannacokỈDetics oỉ ỉ  -deamỉno-S-D-argỉỉiỉne 
. vasopresstn aỉter various routcí oỉ adminỉsoatỉon in heahhy volunteers.

CZm Bndoơixol /OỢ5 Ị993; 38:177-82.
2. Tjim KSU ĩt aL Pharmacokmetỉcs, phaxmacodynamics. íong-tenn 

cỄHcacy and saíety of on l 1 •deamỉno>8-D-argỉnỉne vasopressỉn ỉn aduỉt 
patients wỉth Central dỉabetes ỉnsỉpỉdus. Br J ơm Pharmacoỉ 1996; 42: 
379-85.

3. Ager$0 H. ctaL PharmacokiDetỉo and renaỉ exaetíon oi desmơprcssin 
aher ỉntravenous admỉnỉstratỉon to beahhy subjects and renally 
hnpaỉred paâents. Br J ơirt PhềTmaeol 2004; 58: 352-8.

4. ữstabcrg  o , etaL PhansacDldnetỉo oỉ desm^mssin admỉnỉsvated [sic] 
as an o n l lyophỉlỉsate dosage ỉbrm in children with pxỉmary noctumaỉ 
cnuresỉs and heaỉthy aduỉts. J  Ợm Pharmacoi 2006; 46:1204-11.

Preparations
Proprietary Preparcdions (detailỉ are given in Volume B)

Stngb-ingradianl Preparations. Arg.: Emosint; Oaostim; Presi- 
nex; AustraL: Minírm; Oaostim; Austria: Minirin; Nocutil; 
Oaostún; Belg.: Mminxu Oaostim; Braz.: D-Void; DDAVP; 
CatuuL: DDAVP; Mininn; Oaostim; Chile. DDAVP; Desmo-C; 
Octostim; Chừuc Mỉnirin Cz.: Desmosprayt; Desmo-
tabst; Minirin; Denm.: Desmoham; DesmoMelc Desmopal; 
Minirin; Miniĩinmelt; Minurin; Nocutil; Octostim; F i n Mini- 
iin; Oaostím; Fr.: Mínirin; Minữinmelt; Octim; Ger.: Desmoga- 
len; Desmospray; Desmotabs; Mỉnirin; Nocturin; Nocutil; Octos- 
tìm; Gr.: DDAVP; Deũrin; Desmoprol; Esmon; Minirin; Hong 
Kong-. Minirin; Octostim; Hung.: Desmopresst; Minirin; Nocu- 
tll; Octostìm; ĩndia: D-Pressin: D-Void; Des-Press: Minirin; /ri: 
DDAVP; Desmospray; Desmoubs; Notdurine; Israel: Adint; 
Minirin; Octostìm; ItaL: Emosmt; Minứin/DDAVP: Jpn: Mini- 
rinmelt: Malaysừr. Minirin; Mex.: Minirin; NaEset; Octostim; 
Neth.: Adiuretint; Miniiin+; Minrin; Octostim; Norw.: Minirin; 
Oaostim; NZ: Miniiin; Oaostím; Phữipp.: Minirin; Oaostim; 
PoL: Minirin; Noctìssìn; Pơrt: DDAVP; Desmospray; Minỉiin; 
Presinex; Rus.: Emosim (3mochbt); Minirin (Mhhhpkh); Presi- 
nex (IIpecaftBeEc); S.Afr.: DDAVP; Singapore: Minirin; Spain: 
Minurin; Octosdm : Wetúin; SwaL : Miiúrin; NocutìL' Octostim; 
Switz.: Minirin; Nocutil; Octostim; ThaL: Minirin; Turk.: Des- 
moviuL' Mlnirin; Ortostũn; UK: DDAVP; DesmoMelt; 
Desmospray; Desmotabs; Octim; Presmext; ukr.: Adiupressin 
(AaHynpeccnH); Minirin (Mhhhphh); Uropres (Yponpec); USA: 
DDAVP; Minirin; Stimate.

Pharmocopoeial Preparotions
BP 2014: Desmopressm Injection; Oesmopressin Intranasal 
Soludon; Desmopressin Tablets;
USP 36: Desmopressin Acetate Irýection; Desmopressin Nasal 
Spray Solutỉon.

D u t a s t e r i d e  ÍBAN, U SAN, riN N i 

Dutasterid; Đutasterida; Dutastéride; Ducastericlunn; GG-745;: 
GM98745: GH98745X; ayraaepnữ. v i -
a,aaa',a/,aJ-Hexafluoro-3-oxo-4-aza-5a-androst-1 -ene-173- 
3rboxy-2 i'-xylidide; 3-Oxo-2',5'-bis(trifluoromettiyl>4-aza- 

• 5a-androst-l-ene-T7|3-carboxanilide.
C27H30F6N A=5285  
ă s  —  164656-23-9.
ATC— G04CB01 
ATC Vet —  QG04CB02 
ỤNII —  O0J6XJN02l.

Pharmacopoeias. In Eưr. (see p. vii).
Ph. Eur. 8 : (Dutasteride). A white or pale yellow powder. 
PracticaUy ũisoluble in waten sòluble or sparingly soluble in 
anhydrous alcobol* treely soluble in dichlorómethane.

Uses and Administration
Dutasteride, Uke Snasteríde (p. 2358.3), is an inhibitor oi 
5a-reductase. Unlike Snasteríde, it is daimed to inhibit both 
the type-1 and type-2 isoíorms of the enzyme. Dutasteride is 
used in the ưeatment of benign prostatic hyperplasia 
(p. 2347.1); it may reduce the inddence of acute urinary 
retention and the need íor surgery. Dutasteride ũ  given in 
oral doses oí 500 micrograms daily, either alone or with the 
alpha-blocker tamsulosin (p. 2369.1). Response may be 
dêlayed and treatment for 6  months may be requirẽd to 
assess whether beneht has been achieved.

Dutasterìde iỉ under investigation ỉor the prevention of 
prostate cancer, and in the treatment oỉ alopeda. 
Reíerences.

1. Dịavan B .etaL  Dutasterỉde: a novd duaỉ inhỉbỉtor of 5alpha>reductase 
for benign prostatíc hyperplasỉa. Expert opin Pharmaather 2005; 6: 311-
17. Correctíon. ibiẩ.; 681.

2. Doỉder CR. Dutasteride: a duaỉ 5- a reductase inhibỉtor for the treaoncm 
of symptomatic benign prostatic hypcrplasia. Am  Pharmacother 2006; 40: 
658-64.

3. Kcam SJ, Scon Lỉ. Dutasteride: a rẹview oỉ ỉu  use in the management of 
prostate đỉsorders. Drugs 2008; 68:463-85.

4. Penter Tc . etaL  DutasteTỉde vs Snasteride: assessment oỉ digcrences ỉn 
acute uxỉnaiy retentỉon rates and surgical rỉsk outcomes in an elderiy 
popuỉatỉon aged>  65 yean. Am J M đ tta ỊQ ữ t 2008; 14 (suppỉ 2): S154- 
S159.

5. Musquera M. a  aỉ. The REDUCE trlaỉ: chemoprevention in prosute 
cancer usỉng a duaỉ 5 a -reduoase ỉnhỉbitor. dutasterỉde. Expen Rev 
Antkmcer Ther 2008; 8:1073-9.

6. Rỉttmaster K etaL  Eữea of đutasterỉde on intraprosutỉc androgen leveỉs 
in men wỉth benign prosutk: hyperpỉasia or prostate cancer. Ưrobgy 
2008; 72: 808-12.

7. Roehrbom CG. tt ÓL CombAT Stuđy Group. The cữects oỉ combỉnatỉon 
tberapy with dutasterỉde and tamsulosỉn ỡn dỉnỉcal ouicoroes ỉn men 
with sỹmptomatíc benỉgn prostatỉc hyperpUỉỉa: 4-year resuỉts ỉrom the 
CombAT ỉtudy. Eur Uril 2010; 57: 123-31.

8. Andiỉole GL et aL KEDUCE Stuđy Group. Effea oỉ dutaseride on the 
rỉsk of prostate cancer. N Enậỉ J Mtẳ 2010; 362: 1192-1202.

Adverse Effects and Precautions
As íor Hnastcride, p. 2359.2 and p. 2359.3.

Interadions
Dutasteiỉde is metabolised mainly by the cytochrome P450 
isoenzymes CYP3A4 and CYP3A5. Dutasteride concentra- 
tíons may be increased by moderate or potent inhibitors oí 
CYP3A4 and a reductíon of the dutasteride dosing ừequenq/ 
may be conãdered ư adverse eííects are noted.

Pharmacokinetics
Dutasteride is absorbed bom the gastrointestinal' tract 
reaching a peak serum conccntratioa in 1 to 3 hours, with a 
bioavailabilíty of about 60%. It is highly bound to plasma 
proteins. Dutasteride is metabolised by the cytochrome 
P450 isoenzymes CYP3A4 and CYP3A5, and most of a dose 
is excreted as metabolites in the íaeces. At steady State the 
eliminatíon haU-Uíe is about 3 to 5 weeks.

Preparotions
Proprietary Prapqrations (detaiỉs are givcn ỉn Volume B)

Single-mgredionl pTBporotions* Arg.: Avodan; AusùvL: Avodart; 
Austrùe Avodarc Avolvet; Belg.: Avodart; Braz.: Avodart’ 
Canad.: Avodart; Chile: Avodart; Cz.\ Avodart; Denm.: Avidart; 
Avodart' Duagen; Fbu: Avodart; Fr.: Avodart; Ger.: Avodart* 
Gr.: Avodart Duagen; Hang Kong: Avodart; Hung.: Avodart; 
Inđiar. Duprost; Dutagen; Dutas; Inđon.: Avodart; Irt: Avodart; 
Israel: Avodart; ItaL: Avodart; Ouagen; Malaysia: Avodait; 
M a : Avodart; Netíu: Avodart; Norw.: Avodart; Phữipp.: Avo- 
dart; PoL: Avodartt; PorL: Avodart; Avolvet; Duagen; Rus.: 
Avodart (Aaoaapr); SLẠ/ir.: Avodart; singapore: Avodart; Spain: 
Avidart; Duagent; Swed.: Avodart; Switz.: Avodait; Thaù: Avo- 
dart; Turk.: Avodart: UK: Avodart; Ukr.: Avodart (ABoaapr); 
USA: Avodart.
MuhHngredient Preparations. AustraL: Duodart; Belg.: Combo- 
dart; Canaí: Jalyn; Cz.: Duodart; Dertm.: Combodart; Fin.: 
Duodaru Ger.: Duodart; Gr.: Duodarc Ịndia: Aỉdura; DutaUa; 
Dutas-T; Irt: Combodart; Israel: Duodart; Neth.: Combodart; 
Norw.: Duodart; PoL: Duodarc PorU: Combodarc Speứn: Duo- 
dart; Switz.: Duodart: UK: Combodart; USA: Jalyn.

Elocakitol ỊriNNÌ

BXL-628; Élocalcitoi; EÍocaldtolum; 3/ibOKaribL|HTO/i 
(153WZ,7W3e)-1-Fluoro-26,27-dihomo-9,1&-secocholesta- 
5,7,10(19),163-pentaene-3^5-diol.
C»H43p02=442.7 ■
CAS — 199798-84-0.
UNII —  2WDS5F2V6Q. -

NOTE. Do not coníuse with eldecaldtol (p. 1182.3).

Pro/i7e
Elocaldtol is a derivative of vitamin D (p. 2112.3) that is 
under investigation ỉor benign prostatic hyperplasia, 
overactive bladder, and male iníertility.
Reíerences.

J. Ttwui A. Eloaíláĩol. 1  vhamiũ D3 uialog lor the potentiil treiDaent oỉ 
benign prostatic hyperplasỉa. overactỉve bladder and inale ínỉertỉlỉry. 
tữrup  2009: 12: 381-93.

Emepronium Bromide ịBAN, riNN) 
ạròmuro dè ếmepronỉo; Emepronii Bromidum; Emepronio, 
fernurode; Ểóéịỉrôniuni, Bromúre đ; Emeproniumbromid; 
Emeproniumbromidi; 3Menp0HMfl BpoMMA.
EthyldimethyK 1 -methyl-3,3-diphenylpropyl)ammoníum 
bromide. í  'V '
C20H28BtN=3624
G4S — 27892-33-7 (emepronium); 3614-3Ữ-0 (emepmnium 
bromide). ' ■ '
ATC— G048D01. '
ATC Vet — QG048D01. "  ; '
UNII — WZM699L2TL :

The Symbol t  denotes a preparation no longer actively marketed

http://www
http://www
http://www.mhra.gov.uk/Safetyinformation/Sifetywaraingsalensan-drecal%e1%bb%89s/Sa%e1%bb%89etywamingsandmessagesfonned%e1%bb%89dnes/CON2030795
http://www.mhra.gov.uk/Safetyinformation/Sifetywaraingsalensan-drecal%e1%bb%89s/Sa%e1%bb%89etywamingsandmessagesfonned%e1%bb%89dnes/CON2030795
http://www.fda.gov/cdcr/dnjg/InioShects/HCP/
http://www
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Emepronio, carragenato de.
ATC— G048D01.
ATC Vet — QG04BD01.

Uses and Administratìon
Emepronium is a quatemary ammonium antữnuscarinic 
vvith peripheral effects similar to those of atropine 
(p. 1310.3). It has been used oraỉly as the bromide and the 
carrageenate in the ơeatment of urinary ừequency and 
incontinence (p. 2349.2); the bromide has also been given 
by subcutaneous or intramuscular injection.

Urínary incontinence. In the UK, guidelines issued by 
NICE suggest that emepronium should not be recom- 
mended for the treatment of urínary incontinence or over- 
active bladder in women; other antimuscarinics are pre- 
terred. 1

I. NICE. Urinary inconrinence: the managemem of urinary inconùnence 
in women (ìssued October 2006). Available ai: hrip://www.nice.org.uk/ 
nicemeđia/pdf/CG40NICEguideJỉne.pdf (accessed 02/09/08)

Adverse Effects, Treatment, and Precautions
As for Atropine Sulỉate. p. 1312.1 and p. 1312.2.

To avoid oesophageal ulceration. tablets of emepronium 
bromide should altvays be svvallovved with an adequate 
volume of water. and patients ỉhould always be in the 
sitting or standing position while, and for 10 to 15 minutes 
aíter, taking the tablets. Emepronium is contra-indicated in 
patients with symptoms or signs of oesophageal obstruction 
or with pre-exúting oesophagitis.

Buccal and oesophageal ukeration. Tablet-induced oeso- 
phageaỉ damage is a vvidely recognised problem and is 
related to direa mucosal injury by the medication. Eme- 
pronium bromide has been frequently implicated in this 
type of mucosal injury, although it rarely results in stric- 
ture ỉormation.'

ỉ. McCord GS, Clouse RE. Piil-induced esophageal snrỉctures: dìnìcal 
íeatures and risk íactors for dcvelopmem. Am J Med 1990; 88: 512-18.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes emepronỉum as 
possibly porphyrinogenic it should be used only when no 
saler altemative is available and precautions should be 
considered in vulnerable patients. 1

ỉ. The Drug Dacabase for Acute Porphyría. Available at: http://www. 
drugs-porphyria.org (accessed 24/10/11)

Interactions
As for antimuscarinics in general (see Atropine Sulfate, 
p. 1312.3).

Pharmacolãnetics
Emepronium is incompletely absorbed bom the gasưo- 
intestinal traa and is mainly excreted unchanged in the 
urìne and ỉaeces. It does not readily cross the blood-brain 
barrier at therapeutic doses.

Preparotions
Proprietary Preparalions (details are given in Volume B) 
Single-ingredient PreparoHons. Gr.: Urikrat Novum.

Fesoterodine IBAN, HNNI

Pesoterodina; Fésotérodine; Fesoterodinum; <Pe30Tep0flHH. 
2-[(lff)-3-(Diisopropylamino)-l-phenylpropyl]-4-(hydroxy- 
methyDphenyl isobutyrate.
CmH37N03=411.6 
CAS — 286930-02-7.
ATC— G048D11.
ATC Vet — QG04BD ì 1.
UNII — 621G617227.

F e s o te r o d in e  F u m a r a t e  ỊBANM, USAN, riNNMỊ 

Fésotérodine, Fumarate de; Fesoterodini pumaras; Fumarato 
de Íesoterodina; SPM-907; SPM-8272; (De30Tep0flHHa 
(PyMapaT.
CMH37N03,QH40 4=527.7 
CAS —  286930-03-8.
UNII —  EOS72165S7. ■

Uses and Administation
Fesoterodine is an antúnuscarinic used in the management 
of urinary hequency, urgency, and incontinence in 
overactive bladder syndrome (p. 2349.2). It is given orally

as the hunarate; the usuaỉ inióal dose ũ  4mg once daily, 
ỉncreased to a maximum oỉ 8  oig once daily iỉ necessary, 
according to response. Paáents should be re-evaluated aỉter 
8  weeks oi treatment. In those taking moderate inhibitors oỉ 
the cytochrome P450 isoenzyme CYP3A4, caution is advised 
when increasing the dose of íesoterodine himarate to 8 mg 
once daily. UK and us licensed product iníormation 
recommend that the dose of ỉesoterodine ỉumarate should 
not exceed 4mg once daily in patientỉ taking potent 
CYP3A4 inhibitors. In those taking CYP2D6 inhibitors, UK 
licensed product inlormation suggests that the dose of 
fesoterodine himarate may need to be reduced to 4 mg once 
daily. For doses in hepaãc and renal impairment, see belovv. 
Reíerences.

ỉ . McKeage K. Keatùìg GM. Pesoterodỉne. Drugs 2009; 69: 731-8.
2. Tzefos M. a  ai. Pesoterodỉne íor the treatment oỉ overacnve bỉadder. A m  

Pharmaatker 2009; 43: 1992-2000.
3. Herschorn s. tí ai. Comparison of íesoterodine and tolterodine extended 

release for the treatment ữỉ ơvenctive bUdder a head-to-hcad pỉacebo- 
controỉled triaì. BJU Im  2010; 105: 58-66.

Adminisiration in hepatic impairment. UK licensed pro- 
dua informadon for fesoterodine fumarate States that 
patients with mild hepatic impairment should increase 
their dose with cautìon; those also receiving moderate 
CYP3A4 inhibitors should not exceed an oral dose of feso- 
terodine himarate 4mg once daily, and concomitant 
potent CYP3A4 inhibitors are not recommended. Patients 
with moderate impairment (Child-Pugh dass B) should 
not exceed a dose of 4mg once daily and concomitant 
moderate or potent CYP3A4 inhibitors are not recoiĩi- 
mended.

In the USA. no dose adjustments are reconunended in 
patients vvith mild or moderate hepadc ũnpainnenL

Fesoterodine lumarate is contra-indicated in those vvith 
severe únpairment (Child-Pugh dass C), due to a lack of 
da ta.

Administration in renal impairment. UK lỉcensed product 
iníormarion for fesoterodine himarate States that patients 
vvith mild (GFR 50 to 80 mL/mínute) or moderate (GFR 
30 to 50 mL/minute) renaỉ impairment, should increase 
their dose with caution; those also receiving moderate 
CYP3A4 inhibitors should not exceed an oral dose of feso- 
terodine hunarate 4mg once daily, and concomitant 
potent CYP3A4 inhibiton are not recommended. Patients 
with severe impairment (GFR less than 30 mL/minute) 
should not exceed a dose of 4mg once daily and concomi- 
tant moderate or potent CYP3A4 inhibitors are not recom- 
mended.

In the USA. no dose adjustments are recommended in 
patients with tnild or moderate renal impainnent; a 
maximum dose of lesoterodine hunarate 4mg once daiỉy is 
recommended in those with severe impairment.

Adverse Eữects, Treatment, and Precautions
As for Atropine SuUate. p. 1312.1 and p. 1312.2. Additional 
adverse eữects reported with lesoterodine include dizziness, 
headache, increased lỉver enzyme values, and peripheral 
oedema. Angina and QT prolongation have been reported. 
Fesoterodine is contra-indicated in severe hepatic impair- 
ment; caution is requữed when used in patients vvith mild 
or moderate hepatic impairment or vvith renal impairment 
(see Administration in Hepatìc Impairment and Adminis- 
tration in Renal Impairment. above). Caution is needed 
when used with potent or moderate CYP3A4 inhibitots, 
potent CYP3A4 inducers, or vvith potent CYP2D6 inhibitors 
(see Interactions and Uses and Admỉnistratíon, below and 
above, respectively). Fesoterodine should not be used in 
patients with moderate to severe hepatic or renal 
impairment who are also ta king potent inhibitors oỉ the 
cytochrome P450 isoenzyme CYP3A4.

Interactìons
As for antimuscarinics in general (see Aưopine Sullate, 
p. 1312.3). Fesoterodine is metabolised by the cytochrome 
P450 isoenzymes CYP3A4 and CYP2D6. Inhibỉtors or 
inducers of these enzymes can aííect exposure to 
íesoterodine; dosage adjustments may be necessary (see 
Uses and Administration, above).
Reíerences.

1. Malhotra B, et ai. Evaluatioa of drug-drug interactỉons wúh
íesoterodỉne. Bur J ƠĨH Pharmacoi 2009; 65: 551-60.

Pharmacokinetics
Fesoterodine is well absoibed orally, and rapidly hydrolysed 
to its active metabolite (5-hydroxymethyltolterodine) by 
plasma esterases. Bioavailability of the active metabolite is 
about 52%. Peak plasma concentratíons OCCUI around 5 
hours aíter an oral dose. The active metabolite is about 50% 
bound to plasma proteins. It is lurther metabolised in the 
liver by the cytochrome P450 isoenzymes CYP3A4 and 
CYP2D6 to its carboxy, caiboxy-N-desisopropyl and N- 
desisopropyl metabolites; none oí these metabolites has

signihcant antứnuscarinic activity. Exposure to the active 
metabolite oỉ ỉesoteiodine is higher in patients vvith hepatic 
or renal impainnent, and in poor metabolisers oỉ CYP2D6 
compared with extenáve metabolisers. Some 70% oỉ an 
oral dose oi íesoterodine is recovered in the uiine as 
metabolites,. and a smaUer amount in the laeces. The 
tenninal halỉ-lUe oỉ the active metabolite is about 7 houn 
after oral dosing, and about 4 hours after intravenous 
dosing.
Reíerences.

ls Maỉhotn B, et ai. Pharmacoidneõc proOỉe oỉ ỉesoterodỉne. btí J  Om 
PharmíKOÌ Tktr 2008; 46: 556-63.

2. Malhotia ũ. tí a i Assessment of the eữects of renaỉ Impainngnr OQ the 
pharmacokỉnetic proAle oi íesoterodine. J Qin Pharmaeoỉ 2009; 49:477- 
82.

Preparatìons
Proprietory Preparotions (details are given in Volume B)

Single-ingredient Preparaiions. Austrúr. Toviaz; Betg.: Toviaz; 
GnuuL: Toviaz; Cz.: Toviaz; Denm.: Toviaz; Ger.: Toviaz; Gr.: 
Toviaz; IrL: Toviaz; Israel: Toviaz; ItaL: Toviaz; Jpn: Toviaz; 
Neth.: Toviaz; Nom/.: Toviaz; PoL: Toviaz; Pơrt.: Toviaz; Spaâr. 
Toviaz; Swed.: Toviaz; Switz.: Toviaz; Turk.: Toviaz; VK: 
Toviaz; USA: Toviaz.

Finasteride (BAN, USAN, dNNi 

Finasterid; Fĩnasterida; Finasteridas; Pinastéride; Finasteridi; 
Finasteridum; Finaszterid; MK-0906; MK-906; :YMr152; 
®MHaaepnfl.
/V-feíí-Butyl-3-oxò-4-aza-5a-androst-l-ene-17P-carboxa- 
mide.
C23H36NA=372.6 
CAS — 98319-26-7 
ATC —  ÒÍÌAXỈO; G04CB01.
ATC Vet — QD11AXỈ0; QG04CB01. 
um  — 57GNỌ57U7G.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8 : (Fmasteride). A white or almost white crystalline 
povvder. It exhibits polymorphism. Practically insoluble in 
water; ừeely soluble in dehydiated alcohol and in 
dichloromethane. Protect hom light- 
USP 36: (Finasteride). A white to ofí-white crystallme solid. 
Very slightly soluble in waten ừeely soluble in alcohol and 
in chloroíonn. Store in airtight containers.

Uses and Administration
Finasteride is an azasteroid that inhibits the type-2 isoỉorm 
of 5o-reductase, the enzyme responsible for convenion of 
testosterone to the more active dihydrotestosterone, and 
thereíore has anti-androgenic properties. It is given orally in 
a dose of 5mg daily in the management of benlgn 
prostatìc hyperplasia to cause regression of the enlatged 
prostate and to improve symptoms; it may reduce the 
inddence o£ acute urinary retention and the need for 
surgery. Response may be delayed and ưeatment may be 
requữed for 6 months or more to assess whether beneht has 
been achieved.

In the treatment oi m ale-pattem  baldness (alopeda 
androgenetíca) in men, Bnasteride is given orally in a dose 
of lmg daily. In gencral, use for 3 months or more is 
required beíore beneht is seen, and eữects are reversed 
vvithin 12 months of ceasing therapy.

Alopecia. In men with male-pattem baldness (alopeda— 
see p. 1682.3), ơeatment with oral Bnasteride for 12 
months resulted In an 11 % increase in vertex hair count, 
which was maintained in those who contmued therapy. 
Extension of this study to 5 years íound that long-term 
treatment with Bnasteride maintained beneôdal eSects, or 
at Ieast slovved hair Ioss.J High baseline concentrations of 
5a-dihydrotestosterone prediCT a good response to treat- 
ment vvith Qnasteride in padents aged 26 years and 
under.J The use of oral Snasteríde for male-pattem bald- 
ness has been revievved.*'4 Some eíBcacy has also been 
lound with topical hnastedde.7

Although hnasteride is contra-indicated in women who 
are ormay become pregnant (see Precautíons, p. 2359.3), a 
dose of 2 .5  mg daily has been used with an oral 
contraceptive containing drospirenone and ethinỵlestradịol 
for lemale pattem hair loss,* with some success. Pinastende 
has also been investigated in the ưeatment of male-pattem 
baldness in postmenopausal women; however, a 1-year 
placebo-controlỉed study’ íound no beneht. There have 
been reports of beneht hom ũnasteride in vvomen with hatr 
loss due to hyperandrogenism10 or androgen therapy.

1. Kauíman KD. el í/. Fuusteride in the creatment crf men with 
androgenetic alopeda. J Am Acei Drrmatol I99S; 39: 578-39.

2. The Onasteride male pattem haỉr loss Itudy gtoup. Long-tenn 
muidnatíonal expetience with Bnasteride 1 mg in the treatment 0! 
with androgenetic alopeda. Eur J Dermaal 2002: 12: 38-49.
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3. Camacho FM et aL Vaỉue of bormonal ỉeveỉs ỉn patients wỉth maỉe 
androgenetỉc alopeda treated wtth Bna$teziđeỉ becter respanse ỉn 
padentỉ unđer 26 ycus oid. Br J Dermatoi 2008; 158:1121-4.

4. M cơdU n KJ, Markham A. Ptoasterỉde*. » review oỉ its use in male 
pattera haỉr lon. Drugi 1999; 57: 111-26.

5. Whỉting DA. Ađvancẽs in the treatmem of maỉe androgenetic aỉopeda: a 
bxieỉ revievr oi Snãstexỉde studỉes. Bur J  Dtrmatol 2001; 11: 332-4.

6. ỉibecco JF. Bergỉeld WF. Pỉnasteride ỉn the ơeatment of aloperiâ. Expert 
OpỊn Pharmaather 2004; 5:933-40.

7. MasereBa F, tt ai. Topỉcal Snasteiỉde ỉn the treatment oi androgenỉc 
aỉopeda. J Dermatol Trtat 1997; 8: 189-92.

8. IOIỈ2XO M, tí aL Plnastexỉde treatment oi íemaỉe pattera haỉr ỉoss. Arch 
Dcmatol 2006; 142: 298-302.

9. Prỉce VH, tí aì. Lack of efficacy oí Snaỉteride ỉn postmenopausal women 
with androgenetỉc alopeda. J Am Acad Drrmaiot 2000; 43: 768-76.

10. Shuxn KW, tí ai. Hair loss in women whh hyperandrogenỉsm: ỉour cases 
responding to ãnasteride. J Am Aeaẩ Dermãtoỉ 2002; 47:733-9.

U.Hong J-B, tí ai. A woman wỉth iatrọgenỉc anđrogenetỉc alopeda 
respondỉng to Snasteriđe. Br J  Dermatol 2007; 156: 754-5.

Benign prostatic hyperplasia. Pinasteride1-2 is used in the 
management oỉ benign prostatic hyperplasia (p. 2347.1). It 
produces moderate reductions in prostãte volume, 
although this takes a number of months and is not always 
assodated with much symptomatíc improvement; therapy 
must be continued inde&ũtely for beneSt to be main- 
tained. A 4-year study ỉound that Snastetide reduced the 
probabiỉity of surgery and acute uiỉnary retention in men 
with symptomatic benign prostate hyperplasia with pro- 
static enlargement.3 Although the need for prostateaomy 
was reduced by 55% it was pointed out4 that only 6% of 
patients would beneSt bom treatment with Snãsteride, 
since fòr every 100 men treated, 7 Snasteride and 13 pla- 
cebo redpients required surgery. A 2-year, open-Iabel fol- 
low-up3 of this study reported that the reductions in prob- 
ability of surgery and acute urinary retention were 
maintained. It was also found that in patients who 
switched bom placebo to Snasteride, these measures 
decreased to become similar to those recoided in men 
already receiving Anasteride. A comparative 12-month 
study* found the alpha blocker terazosin to be more effec- 
tỉve than Bnasteride in relieving symptoms and improvìng 
peak urine flow rates; the combination of Anasteride plus 
terazosin was no more eữective than terazosin alone. 
Moreover, although hnasteride reduced prostatic volume, 
it was no more èSective than placebo, a Gnding that is at 
odds with prevỉous placebõ-conưolled studies. It has been 
suggested that the smaller median prostate size in this 
study may explain the negatỉve Bndings,7 and that men 
with larger prostates do beneSt hom Snasteride. Similar 
results were reported in a 12-month study using doxazo- 
sin.* Later results’-10 from a laige study shovved that over a 
longer period of 4 or more years the combination of dox- 
azosin and ữnasteride reduced the rìsk of dinical progres- 
sion more than either drug alone. The combination of an 
alpha blocker and 5a-reductase inhibitor is thereíore con- 
sidered to be a snitable option for patients wìth urinary 
symptoms and demonstrabỊe prostatỉc enlargement, and 
who are at ãgnihcant risk of progression.

1. Wĩldc ML Goa KL. Rnastcridc: an update of its use ÌD the management 
oC symptomatic benỉgn prostatic hyperpỉasia. Drup 1999; 57: 557-81.

2. Sroỉth AB, Canon cc. Hnasterlde ÌĐ the treatmoư oi padents wỉỉh 
benlgn prostatic hyperplasỉa: a review. Ther Qin Risk itonoỊ 2009; 5: 
53S-Ì5.

3. McConneŨ JD, et aỉ. The eíĩect of Onasterỉde on the rỉsk of acute urỉnary 
retemỉon and the need for surgỉcal treatment among men with benign 
prostate hyperplasia. N Engỉ J  Aẩ£ắ 1998; 338: 557-63.

4. Wasson JH- nnasterỉde to prevent moibidity from benign prostadc 
hyperplasía. N Engỉ J  Med 1998; 338: 612-13.

ỉ. Roehĩbom CG. et ai. Sustained decrease ỉn inddence of acute urinary 
retentỉoD and surgery with ãnasteride for 6 yean ỉn men with benign 
prostatlc hypeipỉasỉa. J  Urol (Baltimorr) 2004; 171: 1194-8.

6. Lepor H. tí ai. The cỉRcacy of terazosỉii. ânasteride. or both in benígn 
prôsutìc hyperplasỉa. N Engl J MU 1996; 335: 533-9.

7. Waỉsh PC Treatment oỉ benỉgn prostatỉc hyperpỉasia. N Engl J Med ỉ 996: 
335: 586-7.

8. Kirby RS. a  ứl. Bữkacy and tolerabilỉty of doxaxosin and íỉnasteridc, 
alone or ỉn combination. in treaunent of symptomatk benlgn prosutic 
hyperpẳasia: the Prospectỉve European Doxazosin and Combination 
Thérapy (PREDICT) nial. Uroiogy 2003; 61: 119-26.

9. McConnelỉ JD. tí ai. The long-term eữea of doxaxosin. Anasteríde. and 
combinadon therapy on the dinicai progressìon oỉ benign prostatỉc 
hyperpỉasỉa. N EngUMed 2003; 349:2387-98.

10. Kaplan SA. tí aL Medỉcal Therapy of Prostatic Symptoms (MTOPS) 
Research Group. Comlnnation therapy with doxaxosỉn and Qnasteride 
for benỉgn prostatỉc hyperpUsia in paóents with ỉower urỉnary ưacĩ 
symptonu and a baseỉỉnẽ total prostatẻ voỉume of 25 ml or greater. J Uroi 
(Baùmơrt) 2006; 175: 217-20.

Hirsutism. Finasteride is reported to be eỉíective íor the 
treatment of hirsutism (p. 2262.1) in women.1-7 It should 
be noted that Snasterìde should not be used in women 
who are or may become pregnant (see Precautions, 
below).

1. Paỉsetti L. tí  aL Comparison of Qnasteride versus Qutamỉde in the 
ưeatment oi hỉisutỉsm. Eur J Ẽndoainoỉ 1999; 141: 361-7.

2. Moghetd p. tí aL Comparison oi spứonc^actone. Sutamide. and 
ãnastedde efficacy ỉn the treatment of hỉnutỉsm: a randomừed, double 
blhul placebo^oọtroỉled trial J  ơ in  Enảoơinoỉ Mttaằ 2000; 85: 89-94.

3. Mũdenỉs IL tí aL A prospectỉve. rantk>mized tiial cmnparỉng Đutamỉde 
(250mg/d) and Qnasteride (5 mg/d) ỉn the treatment oi hixsutísm. Pertíl 
Sterũ 2000; 73:984-7.

4. Bayram ĩ .  tí a i Comparison oỉ hỉgh-dỡse ũnasteĩide (5 mg/day) versus 
ỉow-dose Anasteiide (2.5 mg/day) in the treatment oỉ hỉnudsn. Eur J 
Endoơinoi 200* 147:467-71.

5. ĨJimarhi F. Rondỉnone R. Use o i cyproterone acetate. Anasteiỉde. and 
spỉronoUctone to treat Idỉopathic hlrsutỉnn. Fertil Steril 2003; 79:942-6.

6. Beỉgỉ K tía L  Pỉnasteride versuỉ cyproterone acetate-enrogen regỉmens 
in the ưeaunent oỉ hừsuỉism. btí J  Gynaaoi Obsta 2004; 87:29-33.

7. Taitagnỉ M .tía ỉ. Ihtennittent low-dose Snasteride is as eBectỉve as daily 
admỉnistratỉoĐ íor the treatment of hỉrsute women. Etrtiỉ sttrữ  2004; 82: 
752-5.

Malignant neoplasms o f the prostate. Finasteride appears 
tọ have little eỉỉect in establisbed prostate cancer,1-2 but is 
under investígation ỉor its prevention (p. 712.3), and 
guidelines for su ch use have been issued.5 The results of 1 
srnaũ study* oỉ its eỉíects on the prostate ỉound little evi- 
dence to support its use for prevention of malignancy in 
patients at hỉgh risk. In healthy men, a large conơolled 
studý, the Prostate Cancer Prevention Trial (PCPT) ,5 íound 
that 7 years of Anasterìde prophylaxis ieduced thẹ ind- 
dence oỉ prostate cancer by about 25% compared with 
placebo, but this benefit was oSset by an increased risk o! 
high-grade tumouis assodated with ãnasteride. The risk- 
beneSt implications oỉ these results have been debated, 
although some commentaries^ 9 suggest that pieventive 
use would be justified, at least in seleaed patiẹnts. Purther 
analysis10 oỉ the FCFT data found that Bnasteride had 
inưoduced a detection bias for both prostate cancer and 
for high-grade prostate cancér. Finasteride increased the 
sensitivity of prostate spetíSc antigen (PSA) testỉng, imply- 
ing that the PCPT pdmary hndings oỉ increased risk oỉ 
high-grade tumours were due, at least in pait, to improved 
detection. The reported 25% deaease in prostate cancer 
inddence was also likely to be an underestimate. The Eur- 
opean Assodation oỉ Urology has endoised a recommen- 
dadon that prostate cancer management guidelines be 
updated to reflect these Sndings. 11

1. Presd JC. tí ai. Multicenter, randomỉzed. doubỉe-bỉìnd pỉacebo 
comrolỉed smdy to investỉgate the eổect of Snasteride (MK-906) on 
stage D prostate cancer. J Uroỉ (Baỉtimore) 1992; 148:1201-4.

2. Rittmaster RS. Hnasteride. N Èngl J  MU ỉ 994; 330: ỉ 20-5.
3. Kramer 8S, tí ai. AmeTican Sotíety oi Cỉinical Oncoỉogy Heahh Services 

Comminee, American Urologỉcal Assodatỉon Pracdce Guideỉỉnes 
Commỉttee. Use oí 5- a -reduciase inhỉbỉtors íor prostate cancer 
chemopreventỉon: American Sodety oi Clinicaỉ Oncoỉogy/American 
Urologlcal Assocỉatỉon 2008 CUnỉcaỉ Practỉce Guỉdeline. J ơ òt Oncol 
2009; 27: 1502-16. Cotrectỉon. ibiđ.i 2742. Also avaỉỉabỉe at: http:// 
www.ncbi.nlm.nih.gov/pmc/artides/PMC2668556/pdi/iljl502.pdf 
(accessed 16/06/10)

4. Cote R2.tía L  The eữect of Snasteride ữn the prostate gland ỉn men with 
eỉevated serum prostate-spedBc antígen levds. Br J Canter 1998; 78: 
413-18.

5. Thompson IM, tí ai. The ỉnãuence of Bnasteride on the deveỉopment oỉ 
prosute cancer. N Engl J MU 2003; 349: 215-24.

6. Pames HL tí aỉ. Preventỉon of hormone-reỉated cancen: prosiate cancer. 
J ơ ỉn  Oncoỉ 2005; 23: 368-77.

7. Unger JM, ứ aL Estimated impaa of the Prostate Cancer Preventỉon Triaỉ 
on population mortalỉty. Canetr 2005; 103: 1375-80.

8. Lotan Y, tí ai. Implỉcatíons oí the prosute cancer preventìon trỉaL* i  
dedsion analysiỉ model oỉ survỉval outcomes. J ơin Oncoỉ 2005; 23: 
1911-20.

9. Vldcers AJ, tí ai. Rnasteride to prevent prostate cancer shouỉd alỉ men 
or only a high-rỉsk subgroup be treated? J ơm  Oncoi 2010; 28:1112-16.

10. Thompson IM. tí ai. Hííea oí ũnasteride on the sensỉtivỉty of PSA ỉor 
detectỉng prostate cancer. J Natl Canetr Inst 2006; 98: 1128-33.

1 ỉ . TeiHac p, Abrahamsson P-A The Prostate Cancer Preventỉon Triaỉ and ỉts 
impỉỉcatỉons ío t dỉnicaỉ practice: a european consensus. Eur Urol Sttppl 
2006; 5: 640-6.

Adverse Effects
The most commonly reported adverse tílects oí Bnasteride 
are decreased libido, erectile dyshmction, ejaculation 
disorders, and reduced volume oí ejaculate.

Breast tendemess and enlargement (gynaecomastia) 
may occur, and there have been reports of hypersensitivity 
reactions such as swelling oí the Iips and ỉace, pruritus, 
urticaria, and rashes. Testicular pain has also been reported.

Inõdence of odverse effects. In a study using prescription 
event monitoring da ta, 1 the most commonly reported 
adverse eữects of hnasteride in 14772 patientỉ were impo- 
tence or ejaculatory ỉailure (2 .1% of patients), reduced 
libido (1% ). and  breast disorders such as gynaecom astìa 
(0.4%). Adverse effects reponed in a single patient each, 
and veriũed on rechallenge, were exíoliative dermatitis, 
perioral numbness, and swollen glands. Finasteride 
appeared to be assodated vvith ataxỉa in 1 patient and 
wheeziness in another.

I. WUỉon U tí ai. The saíety oỉ Snasterỉde used in benign prostadc 
hypertrophy: a non-intervemional observatỉonal cohort study in 14 772 
páuents BrJ Uroi 1996; 78: 379-84.

Effeds on the breast. Gynaecomastia was the adverse 
eílect of hnasteríde most ừequently reported to the FDA 
between June 1992 and February 1995 (a total of 214 
reports) .1 The onset aỉter therapy ranged from 14 days to
2.5 years, and the condition coulđ be unilateral or bilat- 
eral. Mastectomy was peiỉoimed in 12 men. Oỉ the 8 6  
men ỉor whom follow-up inỉotmation was available, par- 
tial or complete remission of gynaecomastia occurred in 
80%, and no change occurred in 2 0 %. In 2  oỉ the cases, 
prứnary intraductaỉ breast cardnoma was subsequently 
ĩound, although 1 probably had breast cancer beỉore finas- 
teride therapy.

A subsequent review by the MHRA1 reponed 53 cases of 
male breast cancer assodated with the use oí Snasteride 
worldwide; raost cases occurred vvithin 5 years oỉ starting

neatment There was a trend towards male breast cancer 
occuning more trequently with Snasteride compared wỉth 
placebo La dinical studies, although the oveiaũ inddence 
vvas not signihcantly diHerent. There have also been 4 
reports of breast cancer in vromen aíter unlicensed use of 
Bnasteride; cases occuned after relatívely shorter periods oỉ 
treatment (up to 1 year). Patìents were advised to promptly 
report any changes in theữ breast tissue duiing hnasteiỉde 
treatment, su ch as lumps, pain, or nipple đischarge. 
However, there was no strong evidence to suggest that 
gynaecomasda was a precursor to breast cancer as it occurs 
in only 9% of breast cancer cases, but has been reported in 
up to 50% oỉ men in the general popuỉatíon.

1. Green u  tí aL Gynecomasda and breast cancer đuring Bnasteride 
thoapy. NEngt JM U 1996; 335: 823.

2. MHRĂ MHRA pubUc assesanent report; the rỉsk oí maỉe breast cucer 
with Anastcride (ỉssued December 2009). Avaỉỉable at: http://www. 
mhra.gov.uk/home/groups/pUp/documents/websiteresources/con06 
(accessed 23/03/10)

Eííects on menid (undion. Depression has been 
reported1-2 in 2 0  patients given finasteridè for the treat- 
ment oỉ alopeda. In most cases the depressỉon began 
about 3 to 4 months aỉter starting Snasteride, and resolved 
vvithin a ỉew weeks of stopping it. In 2  patients rechaỉ- 
lenged with Snasteride, depression recutted vvithin 2  
weeks oi restarting the drug.1

1. Aỉtomare G, Capeỉla GL. Depressỉon drcumstantỉally reỉated to the 
admlnỉstration oỉ ũnasteride ỉor androgenetỉc alopetía. J Dcrmatol 2002; 
29:665-9.

2. Health Canada. Plnastetỉde: suspeaed assodation wỉth depression. Gm 
Aàvent Etaữ N tw t 2004; 14 (ỉ): 3. Aỉso available au http://wwwJic-sc. 
gc.ca/dhp-mps/alt^íormats/hpíb-dgpsa/pdí/medeíí/carn-bcei^vMnl- 
ẽng.pdí (accéssed 02/09/08)

Precautíons
Pinasteride should be used with caution in hepatic 
impaiiment. When used ỉor benign prostatỉc hyperplasia, 
Snasteride should be used with caution in men at rỉsk of 
obstrucdve uropathy. Patients should be evaluated for 
prostatic cardnoma beỉore and durìng therapy. Use of 
Bnasteride decreases concentrations of senun markers of 
prostate cancer such as prostate spedhc antigen (PSA) by up 
to 50% even when cancer is present and reíerence values 
shouldbe adjusted accordingly; the ratio of free to totaỉ PSA 
(percent free PSA) remains cõnstant

Studies in animals suggest Snasteride could produce 
ỉeminisatíon (hypospadia) oỉ a male fetus iỉ used in 
pregnant women; thereíore, its use is .contra-indicated in 
women who are or may become pregnant. In addition, it is 
recommended that wõmen in this category should not 
handle crushed or broken Bnasterỉde tablets. Hnasteride has 
been detected in semen, thereỉore use of a condom is 
recommended ư  the patient's sexual partner is, 0 T may 
become, pregnant.

Poqihyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Porphyria Cenơe (NAPOS) and 
the Poiphyria Centre Svveden, classihes Snasteiide as pos- 
sibly poiphyrinogenic it should be used only when no 
safer altemative is available and precautíons should be 
considered in vulnerable patients.1

1. The Drug Daubase tòr Acute Porphyria. Available at: hnp://www. 
dnifj-porphyria.org (accessed 24/10/11)

Pharmacokinetics
Finasteride ìs absorbed after oral doses, and peak plasma 
concentrations occur in 1 to 2 hours. The mean 
bioavailability has vaiiously been reported as 63% and 
80%. It is about 90% bound to plasma protein. Finasteride 
crosses the blood-brain barrier, and is distributed into 
semen. It is metabolised in the liver, primarily by the 
cytochrome P450 isoenzyme CYP3A4, and excreted in urìne 
and ỉaeces as metabolites. The mean terminal halỉ-liỉe is 
about 6 hours in patients under 60 years of age but may be 
prolonged to about 8  hours in those 70 years of age or older. 
Reíerences.

1. Steứier JF. Cỉỉnicaỉ pharmacokinetio and pbarmacodynamỉa oỉ 
Snasteride. Cỉin Pharmaeokừưt 1996; 30: 16-27.

2. Surukỉ K tía ỉ. Saturable bỉnding oí Snasteride to steroid 5 o -reductase 
as determioant of nonỉinear pharmacoiônetícs. Drug Mtíab Pharmaah 
km tí 2010; 25: 208-13.

Preparations
Propríetary Proporahons (details are givcn in Volume B)
Sỉnyle mgredionl Preporotions. Arg.: Andropel; Avertex; Capil- 
íor. Dariq Hnasteĩin; Finprostat; Fmterac Plutiamik; Folcres; 
HPB; Ivix Hn; Nasteril; Propedá; ProScan Prosmin; Prostanil; 
Prostanovag; Prostene; Q-Prost Alopex; Q-Prosc Renaddin; 
RideSn; Sutrico; Tealep; Tresaride; Tricotarma; Urofin; Urototab 
Vetíprosp AustraL: Hnasta; Hnnacan Propeda; ProScan Aus- 
tría: Androãn; Propeda; ProScan Bdg.: ProScan Braz.: Alỉasm; 
Capyla; PendicaL' Fmalop; Fmapeda; Finarid; Kmastec Finastil; 
Flaxin; Nasterid A' Nasterid: Pracapt; Pronasteron; Propeda; 
Proscan Prostide; GmtuL: Propeda; ProScan ChOr. Polipil; Pro- 
hain ProScan Regenex; Sanỉprostok Tricoplus; Vastus; Chàur.

The Symbol t  denotes a preparation no longer actively marketed

http://www.ncbi.nlm.nih.gov/pmc/artides/PMC2668556/pdi/iljl502.pdf
http://www
http://wwwJic-sc
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Ai shi Lie (3tftỹtl); Bao Li An (®í*J$);Duo Shai ( í® ) ;  Fina- 
tra (ín/M); Fu Lie (Ạ?Ị|); He Shu (-Ếrữ); Jli You (£ té); Jun 
Neng (<SỀẽ); Ka Bo (-̂ ÍỒE); Kang Lie Su ( M Kui An (S 
ĩc); Lan Le (£ $ ) ;  Li Ei Quan ($ i$A ); Iie Qin (ỹij>ò); Lishu 
(8iff); LiTong (ÍCISI); Long Tong (Sòi.); Propeda (íêỉẾỊh); 
Proscar (Ũ.ĨÌĨỀ); Pu Lie An (7#ỹiJỉẽ); Pu Luo Ping (#»&•?); 
Qian Li XỊn (ỊRý]ífr); Qian Nuo Lin shi Yi (±tố); Si
Jun Yi (SỊỊíá:); Tian shu Xin (ỊgỂSF*r); Xian Li Xiao (5fejai®); 
Xing Bao (MjSí); Yi An Lin ( * $ # ) ;  r i  Ru Te (3ip¥f): Yí shu 
sheng r i  Tong ( # 3 ) ;  Yi You Rui Xin (£ (£ » » 0 ; Zai
An Lie C2.: AndroĐn; Apo-Finas; Duromerant; Edu-
ũl+; Flnajel£ Ptnanorm; Finard; Finex; FmproE GeBn; Hyplaăn; 
Ibitiont; Lekoprost; Mosơaũn: Penesten Propeõa; Proscart: 
Radicutt; Denm.: Pinaprost; FừiastacL' Propeda; ProScan Fũ 
Gefina; Propecia; ProScan TiBsterid; Fr.: Chibro-Proscan Prope- 
da; Ger.: FmaHAIRt; Finamed; Pinapil; Finascan Finural; Pro- 
peda: ProScan Prosmin: Gr.: Alsteride; Avielid; Finaprost; 
Finan Finastìn Finaál; Fínescan Fisterid; Glopisine; Pervil; Por- 
uxin; Proũn; ProGnosa; Prohype; Propeda; Proplasia; ProScan 
ProstaĐn; Hong Kong: Fincan Propeda; ProScan Hung.: Ando- 
fin; Finanorm; Finastep; Pinpros; Hypla&n; ProScan Prosterid; 
SterakGn; India: Finabald; Finalo; Finara; Finaride; FmasC 
Finastat; Fừiax; Fincar; Fínpeda; Finsten Fímride; Fistide; Mon- 
asc Indon.: Alopros; Finaxalf; Finpro: ProScan Prostacom: Pros- 
tide: Reprostom; Irl.: Finocan Fmtex: Fintrid; Profal; ProScan 
Israel: Pro-Cure; Propeda; /to/.: Finastid; Folians; Genaprost; 
Pilus: Propeda; ProScan Prostide; Malơysia: Propeda; ProScan 
Mex.: Borealist; Fhilterin; Propeshia; ProScan Riterid-Z: Syn- 
drex: Tealep; Teriurin; Vanorid; Neth.: Finagalen+; Finaholdf; 
Finajelff; Fừiaschwarzf; Finastadf; Propeda: ProScan Norw.: 
ProScan N2: Finaccord; Fintral; Propeda; ProScan Phữipp.: Ate- 
pros; Finarid; Finast; Pronax; Propeda; ProScan Prostab; Prosta- 
nus: Prosteride; Pol.: Ambulaset; Antiprost; Apo-Fina; Aprosc 
FmaGen; Finamef; Finanorm; Pinaran; Fỉnaride; Finascen Pin- 
pros; Fimral; Finxta; HyplaBn; Lifìn; Penester; Propeda; 
ProScan Symasteride; Ulgaten; Zasterid; PorL: Binprost; Finox; 
Growancerf; Propeda; ProScan Prostadde+; ProstaSn; Zidorilf; 
Zylfinaf; Rus.: AlRnal (AaiỘKHan); Finasi (<t>nnacT); Finpros 
(d>HHTTpoc); Penesier (neHecrep); Proscar (rtpocxap); Prosterid 
(ưpocrepHn); Zerlon (3epưioH); S.AỊr.: Fmcar; Finpeda; Finpro; 
Propecia; ProScan Singapore: Finas; Finast; Propeda: ProScan 
Spain: Aiocare; Arahormo; Ativolt; Eucoprostt; Lambdaxel; 
Litace; Maxpil; Normomale; Propeda; ProScan Swed.: Propeda; 
ProScan Switz.: Alocapil; Finacapil; Finasterax; Propeda; 
ProScan Thai.: Firide; HariBn: Propeda; ProScan Prosieride; 
Sterda; Scerxan Turk.: AJofin; Dilaprost; Finarid; Propeda; 
ProScan Prosterit; UK: Propecia; ProScan ưkr.: Adenosterid 
(AneHocrcpHa-3aopoBfce); Finast (<t>HHBCT)t; Penester (IleHecTep); 
Prosterid (npocrepna)t; USA: Propeda; ProScan Venez.: Naster- 
ol; Propeda; ProScan Prosdina.

MuhHngredient Preparalions. Arg.: Prosdox Duo; Hung.: Alíin 
Combo; Duamild; India: Conùflo-OD-F; Fuiabald-T; Fírast T; 
Flokind-F; Geriũo; Urimax F; Mac.: ProSdox.

Pharmocopoeial Prepararions
BP 2014: Finasteride Tablets;
USP 36: Finasteride Tablets.

Flavoxate Hydrochioride
ỊBANM, ÍISAN. rlNNMI
DW-61; Flavoksạt Hidroklorũọ Flavoxate, Chlorhydrate de; 
Plavoxathydrochlorid; Plavpxati hydrochloridum; Flavoxato, 
hidrodoruro de; Hidrocloruro de Aavoxato; NSC-114649; 
Rec-7-0040; ®JiaBOKcaT3 rnapoxnopnfl.
2-Piperidinoethyl 3-methy(-4-oxo-2-phenyl-4H-chromene-8- 
carboxylate hydrochloride.
Cj4HMN04,Ha=427.9
CAS — ì5301-69-6 (Pavoxate); 3717-88-2 (Pavoxate hydro- 
chtoride).
ATC — G04BD02.
ATC Vet — QG048D02.
UNII — 9C05J6089W.

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us 
Ph. Eur. 8: (Flavoxate Hydrochloríde). A vvhite or aỉmost 
white crystalline povvder. Slightly soluble in water and in 
alcohol; sparingly soluble in dichloromethane. Protect from 
light.
USP 36: (Flavoxate Hydrochloride). A vvhite or almost 
white, crystalline powder. SUghtly soluble in water, in 
alcohol, and in dichloromethane. Protea from light.

Uses and Administration
Flavoxate hydrochlodde is described as a smooth musde 
relaxant but it also has antimuscarinic actìons (see, 
p. 1310.3); it is a tertíary amine. It is used for the 
symptomatic relieí of pain, urinary ừequency, and 
incontứience assodated with inũanunatory disorders of 
the urinary tracL It is also used for the relieí of veãco- 
urethral spasms resulting hom instrumentation or surgery. 
A usuaỉ dose is 200 mg orally three times daily.

Urinary incontínence. FIavoxate is indicated mainỉy in the 
ơeatment of urge incontinence (p. 2349.2). Results oi sm- 
dies have sometimes been disappointíng,1-2 although

adverse effects are said to be less marked than those seen 
with other anómuscarinics su ch as oxybutynin.’ In the 
UK, guidelines issued by NICE suggest that Qavoxate 
should not be recommended ỉor the ưeatment oỉ unnary 
incontinence or overactive bladder in vromen; other 
antũnuscarinics are preíerred.4

1. Chappỉe CR. et ai. Doubỉe-bỉind, placcbo-controlled cross-over stuđy of 
Qavoxate ỉn ihe treaunent oí idỉopathic detrusor inscabiliry. Br J Uroi 
1990; 66: 491-4.

2. Dahm TL tỉ ai. Fiivoxate treaưnent of mictuntion đisorders 
accorepanyỉng benign prosutỉc hypertrophy: a double-biind piacebo- 
comroỉled multícenter investỉgatỉon. Uroỉ ỉm  1999; 55; 205-8.

3. Fehrmaan*Zumpe p, tt ai. Usỉng ũavoxace as prímary reedỉatíon for 
patỉencs suRerỉng ừom urge symptomatology. Ini Urogỹnecol J 1999; 10; 
91-5.

4. NĨCE. Urỉnarỵ incontinence; the managemem oí urtnary incontừience 
in vvomen (Ỉỉsued Oaober 2006). Availabie at: htỉp;//www.n ice.org.uk/ 
nicemedia/pdí/CG40NTCEguidelíne.pdf (accessed 02/09/08)

Adverse Ettects, Treatment, and Precautions
As for Atropine SuUate, p. 1312.1 and p. 1312.2. Ocular 
effects, induding increased intra-ocular pressure, are 
occasionally troublesome. Other adverse effects include 
sedatíon or íatigue, venigo. and hypersensitivity reactions. 
Leucopenia or eosinophilia has been reported rarely.

Interactions
As for antimuscarinics in general (see Atropine Sul/ate, 
p. 1312.3).

Pharmacokinetics
Plavoxate is readily absorbed ỉrom the gasưointestinal ưact 
and rapidỉy metabolised, about 30 to 60% of a dose being 
excreted in the urine within 24 hours as methyl ílavone 
carboxylic add.

Preparatìons
Proprietary Preparotions (deuils are given in Volume B)
Sngle-ingredient Preparations. Arg.: Bladuril; Belg.: Orispas; 
Braz.: Genurin-S; Canad.: Uríspas; Chile: Bladuril; Urodial; 
China: Bei Si Qing (Jỉ WíS); Chang Er Da (tt/KiẺ); Du Luo Jie 
(ỉStỉẵĩỊ); Genurin (3tịg^); J1 Shi Da ( í  BtiẺ); Luo Ao Ke (rẵ
9.%): Soolda [ÍỈỈỊIÌắ); You Bi Da (ttJZ'ìẾ); Denm.: Urispadol: 
Fr.: Urispas; Ger.: Spasuretỷ; Gr.: Verispasmin; Hong Kong: 
Urispas; India: Favate; Flavate; Flavoride; Flavospas; Urisol; 
Urispas; Indon.: Uroxal; IrL: Uríspas; /to/.: Genurin: Jpn: Blad- 
deron: Lady Guardỷ: Malaysia: Cleanxate; Uripax; Urispas: 
Mex.: Bladuril: Neth.: Urispas; Uronidt; Pori.: Urispas; S.Afr.: 
Urispas; Singapore. Cleanxate; Genurin; Lavoxen; Urispas; 
Spain: Uronid; Switz.: Urispas; Thai: Flavo-Spa; Flavorin; 
Spasdic Spasuri: U-Spa; Urispas: Uroxate: Voxate; Turk.: 
Urispas; UK: Urispas; USA: Urispas; Veneĩ.: Genurin.
Mubi-ingrednnt Preparations. Arg.: Algío-BIaduril; /to/.: Cistal- 
gan.
Phanracopoeial Prepomlions
BP 2014: Flavoxate Tablets;
USP 36: Flavoxate Hydrochloride Tablets.

Imỉdafenacỉn (riNNi
lmidafenadna; Imidaíénacine; Imidaíenadnum; KRP-197; 
KRR-1979; Ono-8025; HMMflatị)eHaiiHH.
4-(2-Methyl-1 H-imídạzoF 1 -y!)-2,2-diphenylbutanamide.
C»Hj,N3á=319.4
CAS— 170105-16-5.
UNII —  XJR8Y07UỌ.

ProtìỊe
Imidaỉenadn is an antimuscarínic that is used in the 
treatment of urinary hequency, urgency, and incontìnence 
(p. 2349.2). It is given in an oral dose of 100 micrograms 
twice daily, after food.

Preparatíons
Proprietary Preparations (details are given in Volume B) 
Single-ingredient Preparotions. Jpn: Staybla: Uritos.

Lodenafíl Carbonate iriNNỊ
Carbonato de Lodenafilo; Lodénaíìl Carbonate; Lodenaíili
Carbonas; /lboqeHaộmib KapổOHaT.
Bis[2-(4-{4-ethoxy-3-[l-mèthyl-7-oxò-3-propyi-4,7-dihydro-
1H-pyrazolo(43-d)pyrimidin-5-y0phenylsulfonyl}piperaz!n-Ị-
yOethyOcarbonate.
C47H«N,A iS2=1035.2 
C4S —  398507-55-6.

Profile
Lodenahl carbonate is a phosphodiesterase type-3 inhibitor 
with actions and uses similar to those of sildenaỉil

(p. 2364.2); it is used orally in the management of erectde 
dysíunaion (p. 2348.2). A suggested dose is 80mg taken 20 
minutes to 1 hour before sexual intercourse.
Reíerences.

1. Glina s. tí al. EíQcacy and tolerabillty of lodenaSl carbooate for onỉ 
therapy in erectile dysỉunctíoru a phase n dỉnical ưỉaỉ. J Sa Med 2009* 6:
553-7.

2. Glina s. tí ai. EỈGcacy and toỉerabíỉỉty oỉ lodenaũl carbonate for oiaỉ 
tberapy of erecrìle dysíunction: a phase m dỉnicaỉ oiaL J Sa Med 2010' 
7: 1928-36.

Preparations
Proprietary Preporolions (details are given in Volume B) 

Single-inqredient Preparations. Braz.: Helleva.

M i r a b e g r o n  IU SAN, HNNI

Mirabegrón; Mirabégron; Mirabegronum; YM-178; MnpaỄe- 
rpoH .

2-(2-Amino-13-thiazol-4-yl)-A/-[4-(2-{[(2/?)-2-hydroxy-2-phe-
nylethyQaminoíethyOphenynacetannide.
C2,Hj4NAS=396 ì  
CAS — 223673-61-8 
ATC —  G048D12.
ATC Vet —  QC04BD12.
UNII —  MVR33L382V. /

Uses and Administration
Mirabegron is a beta3-adrenoceptor agonist used in the 
management of urinary hequency, urgency. and incont- 
inence in overactive bladder syndrome (p. 2349.2). The 
usual oral dose is 25 to 50 mg once daily, which is usually 
eííective vváthin 8 weeks.

For doses in hepatic and renal ứnpairment, see below. 
Reíerences.

1. Gras J. Mirabegron for the treatment of overactìvc bỉadder. Drugs Today 
20IZ* 48: 25-32.

2. Bhide AA. tí al. Use QỈ mirabegron ỉn treating oveiactive bladder. ỉnt 
Urogynecoi J 2012: 23: 1345-8.

Administration in hepatic impairment. Licensed product 
iníonnation States that the oral dose of mirabegron should 
not exceed 25 mg once daily in patients with moderate 
hepatic impairment (Child-Pugh dass B), and its use is not 
recommended in those vvith severe impairment (Child- 
Pugh dass C) due to a lack oí data; no dose adjustment is 
necessary in mild impairment (Child-Pugh dass A).

It is also recommended that the dose of mirabegron is 
reduced in patients vvith hepaúc únpaixment who are ako 
taking strong inhibitors of cytochrome P450 isoenzyxne 
CYP3A. In patients vvith mild hepatic impalnnent a 
maximum dose of 25 mg daily may be given; co- 
administration is not recommended in patients with more 
severe hepatic impainnenL

AdministraHon in renal impairment. Licensed product 
iniormation States that the oral dose of mirabegron should 
not exceed 25 mg once daily in patients with severe renal 
impairment (creatinine dearance [CC] 15 to 2 9 mL/mi- 
nute), and its use is not recommended in those with end- 
stage renal disease (CC less than 15 mL/minute), or requữ- 
ing haemodialysis, due to a lack of data; no dose adjust- 
ment is necessary in mild or moderate impaừment (CC 30 
to 89mL/minute).

It is also rccommended that the dosc oí mirabegron is 
reduced in padents with renal impairment who are also 
taking strong inhibitors of cytochrome P450 ỉsoenzyme 
CYP3A. In patients with mild or moderate renal impainnent 
a maximum dose of 25 mg dady of mirabegron may be used; 
co-administration is not recòmmended in patients with 
severe renal impairment.

Adverse Effects and Precautíons
The most commonly reported adverse eữects wịth 
mirabegron are hypertension. nasopharyngitis, urinary- 
ưact iníection, and headache. Other ừequently rẹported 
adverse eííects indude nausea, diarrhoea, constìpation, 
dizzmess, tachycardia, and dry mouth.

Mirabegron is not recommended in patients with severe 
uncontrolled hypertension and blood pressure should be 
monitored in all patients, particularly those vvrith hyper- 
tension. It should be used with cautìon in those with hepanc 
or renal impairment. Due to the risk of urinary retentiọn. 
mirabegron should be given with caution to padents wtth 
clinically signiũcant bladder outíet obstructìon or those who 
are also taking antimuscarinics for the ơeatment oi 
overactíve bladder syndrome.
Reíerences. ..

1. Tyagi p, tí ai. Mirabegron: » saíety review. Expert Opừt Drug Sđféty 20 
10:287-94.

AU cross-reterences reíer to entries in Volume A

http://www.n
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In te ra c tio n s

Soong inhibitors of cytochrome P450 CYP3A isoenzymes 
may increase mirabegron exposure, and a lower dose oỉ 
mứabegron is recommended during concomitant therapy in 
patìents with hepatic or renal impairment (see p. 2360.3).

Mirabegron is a moderate inhibitor oỉ die cytochrome 
P450 isoenzyme CYP2D6 and concomitant use with 
substrates such as desipramine and metoprolol increases 
systemic exposure to these drugs. Whcn used with 
mirabegron, appropriate monitoring and dose adjustment 
of CYP2D6 substratcs may be necessaiy, particulariy those 
wìth a narrow therapeutic index such as Qecaỉnide, 
propaỉenone, and thioridazỉne.

Por the eHect of mirabegron on digoxin, see p. 1358.1.

P h a r m a c o k ìn e t ìc s

Aíter oral doses oi mừabegron, peak plasma concentrations 
occur in about 3.5 houis. It iỉ about 71% bound to plasma 
proteins and widely distributed in the body. Mirabegron is 
metabolised Via multiple pathways involving butylcholi- 
nesterase, uridỉne diphospho-glucuronosyltransíerases 
(UGT), and possibly alcohol dehydiogenase in addition to 
cytochrome P450 isoenzymes CYP3A4 and CYP2D6. Two 
major inactive metabolites are excreted in the urine and the 
taeces; about 25% of a dose is excreted unchanged ỉn the 
urine. Thé terminal eliminaúon halMUe is about 50 hours. 
Ít has been- dếtected in the milk of rats.

Reíerences. .
1. Elổnk c . tí ai. Singỉe dose pharrnacokinetics and absolute bioavailability 

oỉ mỉrabegron. a 8 3-adrénoceptor agonist for treatment of overactìve 
bladđer. Irtí J ơ in Pharmaeoi Ther 2012; 50: 838-50.

Preparaỉions
Propnelory Prcporohons (details are given in Volume B)

Singte-ingredienl PreparoỶions. Jpn: Betanis; UK: Betmiga; USA: 
Myrbetriq.

Naftopidil IriNN)
BM-15275; KĨ-6n; Naftopidilum; HaỘTOtuựỊM/i.
(±)-4-(o-MethoxyphenylKi-[0-naphthyloxy)metbyl}-l-piper-
aáneethanol.
^ 28^ 03 = 3 915  -
CAS —  57149-07-2.
UNII —  R9PHW59SFN. •

P ro ỉiỊe

Naítopidil is a peripheral alpha! - adrenoceptor blocker that is 
structurally related to urapidil'(p. 1520.2) and has similar 
general propenies. It iỉ used in benỉgn prostatic hypeiplasia 
to relieve symptoms of uxinary obstrucứon.

References.
ỉ . Yokoyama T, tí ai. Comparỉson ơt 25 and 75 mg/day naỉtopidỉỉ for )ower 

urinary ư a a  symptoms assotíated with benign prostatỉc hyperpỉasia: a 
prospeciive, randomized controlled study. Int J  ihoi 2006; 13:932-8.

2. Maruyanu o , tí aL Naítopidil monothcrapy vs aahopidll and an- 
antỉchollnergic agem combtned therapy for stõrage symptomi assodated 
with benỉgn prostxtic hyperplasia: a prospective randomixed controlled 
study. ỉn t J  ủrol 2006; 13: 1280-5.

3. Marúraori N. tí ai. Short-tcrm efficacy and long-term compliancc/ 
treatmem íailure of the a ỉ blodeer naftopỉdU ỉor patỉents Wĩth lower 
urlnary tract symptoim suggestive of benign prostatỉc hyperplasia. Scanẩ 
J Urol Nephroỉ 2007; 41:422-9.

4. Oh-oka H. Effea oỉ nahopidũ on noauxia aher ỉaỉlure oí tarmulosin. 
Urology 2008; 72: 1051-5.

5. Ukỉmura 0. tí ai. Naítopidỉỉ versus tamsulosỉn hydrochloridc íor lower 
urinary m a  symptoms assocỉaied wiih bcnìgn prustatic hyperplasia 
with spedal reỉerence to the storage symptom: a prospectỉve randomùed 
coDtrôỉỉed study. Int J lỉroi 2008; 15: 1049-54.

6. Garimena PS, rf ai. Nahữpidỉỉ ỉor the neatment of lower ùrỉnary traa 
symptoms compatỉble with benỉgn prostatỉc hyperplasia. Avaỉỉable ỉn 
The Cochrane Database o! Systematỉc Revỉetvs; Issue 4. Chỉchesien John 
Wiley; 2009 (accessed 23/03/10).

Preparotíons
Proprietary Praporolioni (details are givert in Volume B)

Singla ingrecỉienl PropararionSa China: DiShuang (ìSX); Bapidil 
(Wif); Ge Rui Jĩa Jun Lie Xin ỢẼĩMk); Kun Da (iậ
à); Lai Luo Er (*&&); Na Tuo (* $ ); Pu Chang (jfft); sìiu 
Er (Si/F); Sitandi (B)fiìầ); Yu Chang ($ £ ); Zai chang (ff&); 
Jpn: Avishott; Flivas.

O x e n d o lo n e  IUSAN, riNNì 
ơxẹrrcíôlõha; Oxendolonum; T5AA-29Ì;'ÕKceHflonoH. 
1 ép-Ethyi-17P-hydroxyestr-4-en-3-one. 
C2oHm 0 2 = 3 0 2 5  

,CAS — 33765-68-3: .
UNII —  MN4I8SỎD4P. '

P ro ĩile

Oxendolone ũ  an anti-androgen that has been used in the 
treatment of benỉgn prostatic hyperplasia.

O x y b u l y n i n  IBAN, U SAN, riN N i

íõxibutinina; Oxybutynine; Oxybutyninurh; OKOióyTMHMH.
4-Oiethylaminobut-2-ynyl 2-cyclóhexy)-2-phenyfg)ycolate; 
;4-(Pịethylamino)-2-butynyl' a-phenylcydohexanegiycolic 
Jcid  ester.
C22H3,N 0 3= 3 5 7 5  
ỘẬS —  5633-20-5.
.A 7 T —  G04BỌỌ4. . •
ATC V et —  ÒG04BD04.
UNII —  K9P6M C7092. ,

O x y b u t y n i n  H y d r o c h l o r í d e  IBANM , ÍÌN N M I

.5058; Hidrocloruro de oxibiitinina; MJ-4309-l; Oksibútinin 
: Hidịrọklọrur,'. oicibutinino hidrochloridas; Oksibutyniinihy- 
drọkloridi; Oksybutyniny chlorowodoreK' Oxibutirtina, hidro- 
clonirò de;: Ọxibutin|n-hidroklorid; Oxibutyninhydroklorid; 
Oxybutynin Ghlórlde (USAN); Oxybutynin hýdrochlorid; 
Oxybutynine, chlòrhydrate d'; Oxybutyninhydrbchlorid; 
ỒxybiutỵnỊni Hydrochlõridum; OKCnôyTHHMHa rnflpoxnopnfl.
4-DieửiyỊamincịbưt-2-ynyl a-cydohèxylmandelate hydro- 
chloridé; 4-{piethylamino)butr2-ynyl (/?5)-2-cydohexyl-2- 
hydroxy-2-phenylacetate hydrochloríde.
C22H31 NO jJhCI=394.0

•€AS-r—  1508-65-2,
ATC —  G048D 04.
ATC V et —  QG04BD04. 
u m —  L9P3D9RENQ.

Pharmacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Oxybutynin Hydrochloride). A white or almost 
white, crystalline powder. Freely soluble in water and in 
alcohol; soluble in acetone; practicaỉly insoluble in 
cydohexane. Protect írom light.
USP 36: (Oxybutynin Chloride). A white, practically 
odourless, crystallỉne potvder. Freely soluble in water and in 
alcohol; soluble Ũ1 acetone; very soluble ỉn chloroíorm and 
in methyl alcohol; slightly soluble in ether; very slightly 
soluble in hexane.

U se s  a n d  A d m in i s t r a t io n

Oxybutynin hydrochloríde is a tertiary amine antũnusca- 
rìnic with actìons siimlar to those of atropine (p. 1310.3); it 
also has dỉrect eữects on smooth musde. It is used for the 
management of urínary hequency, urgency, and incont- 
ínence in neurogenic bladder disorders and in idiopathic 
detrusor instability, and as an adjunct to nonpharmacolo- 
gical therapy íor noaumal enuresis.

Usual oral doses of oxybutynin hydrochloride are 5 mg 
two or three times daily, inơeased to 5 mg four times daily ư 
required. In elderly patients lovver doses of 2.5 or 3 mg tvvice 
daily iniúally, increased to 5mg twice daily ư necessary, 
may be adequate. ModiSed-release preparaúons of oxy- 
butynin hydrochloride are also available. The ỉnitial dose is 
5 mg once daily, increased by 5 mg at weekly intervals ư 
necessary, up to a maximum of 20 or 30 mg daily, 
depending on the preparation.

Oxybutynin is also used topicaUy. A transdermal patch is 
available that supplies 3.9 mg of oxybutynin daily. The 
patch should be applied to intact skin on the abdomen. hip, 
or buttocks and replaced every 3 to 4 days; re-appỉication to 
the same site should be avoided for 7 days. Altematively, 
oxybutynin can be applied as a gel in the management of 
overactive bladder syndrome; dosage depends on the brand 
used. Gelniquí 10% gel (Watson, USA) contains 100 mg of 
oxybutynin hydrochloride in each sachet; the contents of 
one sachet is applied once daily to intact skin on the 
abdomen, thighs, upper arms, or shoulders. Anturol 3% gel 
(Antarts, USA) delivers 28 mg of oxybutynin in each pump 
aauation; 3 actuations should be applied once daíly to intact 
skin as for the sachet preparatíon.

For doses in children, see below.

Administration in children. Oxybutynin hydrochlorìde is 
licensed in the UK and USA for neurogenic bladder dis- 
órders in children. Additionally, in the UK, oxybutynin is 
also licensed for the ơeatment of idiopathic overactìve 
bladder and noctum al enuresls.

For these indications, children aged from over 5 to 12 
years of age may be given the ỉollovving doses:
• the convtntional oral[ormulation may be given in an inidal 

dose of 2.5 to 3 mg tvvice daily, increased to 5 mg twice or 
three times daily according to response; for noctumal 
enuresis, the last dose should be given beíore bedtime

• as a modiịied-rtkast tablet the initial dose is 5 mg once 
daily, increased by 5-mg increments at weekly intervals

to a maximum daily dose of 15 or 20 mg, depending on 
the preparation, and accotding to response. ModiSed- 
release pieparatíonỉ are not recommended ỉor children 
who arẽ unabỉe to swallow the tablet vvhole 

In addition, for the treatment of idiopathic overactive 
bladder or neurogenic bladder disorders, the BNFC suggests 
that children aged 2 to 5 years may be given a dose oỉ 1.25 to
2.5 mg as a amvmtíonal oral/i'ormulation 2 or 3 times daily.

Children from 12 years of age may be given adult doses 
(see Uses and Admỉnistratíon, above).

Oxybutynin may also be given by intravesical inỊtillũtion, 
although unlicensed by this route. The BNFC suggests a dose 
of 5 mg (as the hydrodiloride) in 30 mL oỉ solution, 2 OT 3 
times daily, in children aged 2 to 18 years.

Benign prostatic Kyperplasia. Aỉthough there have be en 
concenu about the use oỉ antimuscarìnics in patients with 
rymptomatic benign prostaúc hyperplaáa (p. 2347.1) 
some patients have lower urinary tract symptoms sugges- 
tíve oỉ overactive bladder, and amimuscarinics su ch as 
oxybutynìn are increasingly being used for ưeatment, 
eìther alone or as adjuncts. In men vvho had incomplete 
relieỉ oỉ urinary storage symptoms (such as ứequency, 
nocturia, and urge ìncontinence) vvith tamsulosin alone, 
addition of a prolonged-release íormulaúon oỉ oxybutynin 
gave ỉunher symptom relieí compared with placebo.1 

1. MacDlannìd SA. (t aì. EtQcacy and satety of extended-release 
oxybutynin in combinatíon with tamsulosỉn ỉor ữeatment oi lovvpr 
utinaiy Dact lymptoms In men: randomiaed. double-blind. placebo- 
conuolled smdy. Mayo ũ in  rn c  2008; 83: 1002-10.

Nochimal enuresis. Antimuscarinics such as oxybutynin 
reduce uninhibited bladder contractions but, although 
they may be of use in diumal enuresis, they are rarely of 
beneBt in noctumal enureãs (p. 2349.1) alone. Oxybuty- 
nin did not appear to be eííective in ưeating primary 
noctumal enuresis in children with notmal bladders.1 
Hovvever, children with low bladder capatíty and detmsor 
instability may derive some benelit bom oxybutynin.15

1. Loverỉng JS, et a i Oxybutynin efflcacy in the treatment oí prữnary 
enuresis. Ptdiatrìa 1988; 82: 104-6.

2. Kopr A, a  ai. ESectiveness oỉ oxybutynin hydrodiloriđe ỉn the 
veatmenỉ oỉ enuresỉs nocturna: a di nỉ cai and urodỹnamỉc study. Scand J 
Uroi Ncphroi 1999; 33:115-18.

3. Nevéus T. Oxybutynin. desmopressln and enuresỉs. J Uroi (Baltimort) 
2001;166:2459-62.

Urínary incontinence. In addition to its antimuscarínic 
eííect, oxybutynin has a direct anúspasmodic effea which 
helps reduce the number of uninhibited bladder conưac- 
tíons in urge incontínence (see p. 2349.2). It is eỉỉective 
when given orally1-4 or vía a transdermal patch.5*7 NICE 
considers conventional oral oxybutynin íormularions to be 
the drug oỉ first choice in vvomen with overactive bladder 
syndrome or mixed incontinence iỉ bladder training has 
been ineííective.* However, adverse eữects may limit its 
use; iỉ immediate-release oxybutynin is not well tolerated, 
a controlled-release or ưansdermal íormulaúon may be 
considered as an altemative.* The comparative pharmaco- 
kinetics and etScacy oi the diííerent tormulaúons have 
been reviewed;’ there is some evidence that transdermal 
íormulations may be better tolerated in the elderly, 
although direct comparative studies are mostly lacking.

Oral oxybutynin can be useỉul in the management of 
neurogenic detrusor hyperreflexia in adults10-11 and 
children.12 Direa instillation of oxybutynin into the bladder 
has also been tiied. In one study11 that included panents 
aged 1 to 34 years, 21 out of 32 patients became totally 
continent using an inưavesical dose oí 300 micrograms/kg 
daily. given in 3 divided doses. A íurther 7 patients became 
cominent with doses titrated up to a maximum of 
900 micrograms/kg daily, b u t anoứier 4 remained incon- 
tìnent. Other reports14-15 have used single or multiple doses 
of 5 mg, often prepared by dispersing a crushed 5-mg tablet 
in 30mL of distilled water or sodium chloride 0.9%.

1. Riva D, Casolatỉ E. Oxybutynỉn chloride in the treannem of íemaỉe 
ỉdỉopathic biadder ỉnsubilỉty: results írora double bỉỉnd treatroent. Clin 
Exp Obstei Gyrncữl 1984: 11: 37-42.

2. Moore KH. et ai. Oxybutynin hydrochloride (3 mg) in the treaunent oỉ 
women with idiopathic detmsor instability. BrJ Uroỉ 1990; 66: 479-85.

3. Tapp AJS, et ai. The treatment of deonsor instabỉUty ỉn postmenopausaỉ 
women wỉth oxybutynin chloride: a doubie blỉnd placebo conưolled 
study. BrJ Obstet Gynaeal 1990; 97: 521-6.

4. Siddiqui MA. et ai. Oxybutynỉn extended-reỉease; a revỉew of ỉts use ỉn 
the management oỉ overactỉve bUdder. Drup 2004; 64: 885-912.

5. Davỉla GW. tí ai. A short-tenn, multỉcenier, randomized double-blind 
dose ntraòon study oí the efficacy and antíchoỉỉnergỉc sỉde efíects of 
transdennal compared to immediate release oraỉ oxybutynin ưeatment 
of patíents whh urge urinary incontìnence. J Uroỉ (Baỉtimort) 2001; 166: 
140-5.

6. Dmodxrmkỉ RR, tí aL Effiocy and saíety oỉ transdennaỉ oxybutynỉn in 
patỉems with urge and mỉxed Uĩinary incontỉnence. J Uroỉ (Baltimore) 
2002; 168: 580-6.

7. Dmochowski RR. tí a i Comparatỉve efflcacy and saíety of transdennaỉ 
oxybutynin and otaỉ toỉterõdỉne versus plãcebo in prevỉously treated 
patỉents wíth urge and mlxed urinary inamtinence. Uroỉogy 2003: 62: 
237-42.

8. NICE Urhury incontínence: the management oỉ urinary incontlnence 
in women (ỉssued Oaober 2006). Avaỉỉable at: http://www.nice.org.uk/ 
nicemedỉa/pdỉ/CG40NICEguidelỉne.pdf (accessed 02/09/08)

The Symbol t  denotes a preparation no longer actively marketed

http://www.nice.org.uk/
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9. Kennelly MJ. A comparative review of oxybutymn chlorỉde 
íormuỉatỉons: phaimacokineács and therapeutic efficacy in overactrve 
bỉadder. Rev ùm i 2010; 12: 12-19.

10. OXeary M, tí aỉ. Eổect of coruroUed-reiease oxybutynỉn on neurogenic 
bUdder hmctỉon ỉn spỉnaỉ cord injury. J spinaỉ Cơrd Mtđ 2003; 26: 159— 
62.

11. Bennett N. et ai. Can higher doses of oxybutynin improve effiacy in 
neurogenic bladder? J Un! (Batrònotr) 2004; 17U 749-51.

12. Pranco ĩ, tí ai. Hfficacy and saíety o/ oxybucynin in cbỉldren wỉtb 
deorusor hyperreílexú secondary to neurogenic bladder dyshmction. J 
ƯTOỈ (Baửimort) 2005; 173: 221-5.

13. Haíertarap A, tí a i Dosage escalation of intravesical oxybutynỉn ỉn the 
treatment oí neurogenic bỉadder padents. spinai Cord 2000; 38: 250-4.

14. Sxoỉlar SM, Lee SM. Intravesical orybutynin íor spỉnal cord injury 
pattents. Spinaỉ Corđ 1996; 34: 264-7.

15. Lose G. Norgaard Jp. Intravesicaỉ oxybutỴnin Eor treating incominence 
resulring bom an overactive detrusor. BJU ỈHÍ 2001; S7: 767-73.

Adverse Eíĩects, Treatment, and Precautions
As for Atropine SuUace. p. 1312.1 andp. 1312.2.

Artimal studies have shovvn reproducrive toxidty with 
high doses of oxybutynin, hence the recommendation that 
it should be avoided during pregnancy; caution should also 
be observed during breast feeding.

Effects on body temperoture. A 76-year-oìd man taking 
oxybutynin hydrochloride 5 mg three times daily suữered 
heatstroke on a day vvhen the ambient temperature was 
about 37 degrees. He had had a similar íebrile episode the 
prevlous summer while caking oxybutynin.1

1. Aduboỉour KO, tí a i Oxvburynin-induced heatsưoke in an elđerỉy 
paúcni. Ann Pharmoanhtr 1996; 30:144-7.

Effech on the eyes. Aiter 4 vveeks of tTeatment, the 
adverse ocular eữects of oxybutynin and tolterodĩne were 
evaluated in 24 and 28 vvomen, respectively, beùig treated 
for urge incontinence.1 The incidence of adverse effects 
reported by the patients was similar for the 2 drugs. A 
buming sensation in the eyes occurred in about halí the 
women, but reports of a foreign-body sensation and dry 
eyes were less ừequent. There was a reduction in accom- 
modaáon amplitude although this was statisticaily signih- 
cant only for oxybutynin, and pupillary diameter in dim 
light was only significantly larger for tolterodine. Tear Blm 
stability was found to be reduced for both drugs, but intra- 
ocular pressure was not signiBcantly aííected.

Acute angle-dosure glaucoma has been reported in an 
elderly woman taking oxybutynin for urge incontìnence.2

1. AJtan-Yaycioglu R. a  al. Ocular side-eUecu ot lokerođtne and 
oxybutynin, a ãngle-blỉnd prospecúve randomáed trú!. Br J Qin 
pharmàcol 2005; 59: 588-92.

2. Sung VCT. Corridan PG. Acute-angle clornre glaucoma aj a side-eHect ol 
oxybutynin. B rJ Ural 1998; 81: 634-5.

Effects on the gastrointesbnal tract. Reflux oesophagitis 
has been reported1 in a 36-year-old woman with cerebral 
palsy and hiatus hernia who had ta ken oxybutynin for 5 
years to prevent urinary incontinence. Symptoms of gas- 
tto-oesophageal reflux resolved when oxybutynin was 
stopped.

1. Lee Ma ShariG R. Oxybutynin-induced reỉlux esophagitiỉ. DĨCP Ann 
Pỉtarmacolỉter 1990; 24: 583-5.

Effects on the nervous System. A review of adverse CNS 
eừects assodated wíth oxybutynin ỉound 37 reports ÚI 
dúldren and 143 in adults. Halludnations were the most 
common event reported in children, íoUovved by agitation, 
sedation, conlusion, amnesia, and nightmares. Children 
reported agitation more than twice as often as adults. 
vvhereas adults reported sedation more than rwice as often 
as children. Coníusion was the most common event 
reported for patients aged 60 years or over. reported three 
times as oíten as for younger patients.1 A study2 of healthy 
subịects, aged 65 years or older, also íound oxybutynin to 
cause cognitive impairment.

1. Gisb ?. tí  ai. Spectrum oí Central antỉcholỉnergic adverse eữects 
assodated vvith oxybatynln: comparison of pedỉatrtc and aduỉt cases. J 
Pediatr 2009; 155:432-4.

2. Katz IR, tí a i IdentíĐcation of medỉcationỉ that cause cognỉtỉve 
irapainnem ỉn older people: the casẹ of oxybutynỉn chloride. J Am 
Gtriatr Soc ỉ 998; 46: 8-13.

Night terrors. Night terrors have been reported ỉn 5 
patìents taking oxybutynin.1 Four of the patients were 
young chiỉdren and the fifth vvas an elderìy woman. 
Rechallenge was positive in 2 cases.

1. Valsecia ME, etal. New adveise effea of oxyburynin; 'night terror". Am  
Pharmacothtr 1998; 32: 506.

Overdosage. A report1 oí a 34-year-old vvoman who 
ingested 100 mg of oxybutynín. The main symptoms were 
antimuscarinic eỉíects and ỉnduded drovvsmess, halỉudna- 
tions, dilatation of pupils, and urinary retention. Tachy- 
cardia resolved shortly after admission to hospital but 
ventricular ectopic beats and bigeminy persisted for over 
24 hours. The patient recovered with symptoxnatíc tteat- 
ment.

1. Baneijee s. a  al. Poisoning vvith oxybutynin. Hum £xp Toxicol 1991; 10: 
225-6.

AU cross-reíerences reíer to entries in Volume A

Porphyria. The Drug Database for Acute Poiphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden. dassiũes oxybutynin as 
possibly porphyrinogenic it should be used only when no 
saíer altematíve is available and precautions should be 
ainsidered in vulnerable patíents.1

I. The Drug Daubase tor Acute Porphyria. Avaỉlable au hrtp://www. 
drugs-porphyria.org (accessed 24/10/11)

Interađions
As for antúnuscarinics in general (see Atropine Sulíate, 
p. 1312.3).

Itraconazole. Use of itraconazole with oxybutynin 
resulted in moderate increases o{ serum concentrations of 
the latter.1 However, concentrations of the active metabo- 
lite of oxybutynin, W-desethyloxybutynin, were virtiially 
unchanged and the interaction vvas considered to be oỉ 
minor dinical signiBcance.

1. Lukkari E, tí ai. ỉtraconaaole moderately increases serum concentrations 
of oxybutynin but does not aííect those of Ihe actỉve metabolite. Eur J 
ơ in  Pharmacol 1997; 52: 403-6.

Pharmacokinetics
Alter oral doses of oxybutynin, peak plasma concentrations 
are reached vvirhin one hour. Oxybutynin is also absorbed 
after application to the skin. It is highiy bound to plasma 
proteins. Oxybutynin undergoes naensive Urst-pass metao- 
olism, particularly by the cytochrome P450 isoenzyme 
CYP3A4, and systemic oral bioavailability has been reponed 
to be only 6%. N-desethyloxybutynin is an aaive 
metabolite. Oxybutynin and its metabolites are excreted in 
the uríne and íaeces, and an elimination halMỉíe of 2 to 3 
hours has been reponed. Oxybutynin has been deteaed in 
breast miik. Evidence suggests that it may CTOSS the blood- 
brain barricr.

Reíerences.
1. Gupta SK. Sđthyan G. Pharmacokineúcs of an oral once-a-day 

controlỉed-reỉease oxybutynin ĩormulatìon compared with inưnediate- 
reỉease oxybutynin. J Qin PharmeKOỈ ỉ 999; 39: 289-96.

2. Appell RA. tí ai. Pharmacokỉnetlcs. metabolism. and salỉva output 
during transdermaỉ and extended-reỉease oral oxybutynỉn adrainứưa- 
tỉon in healthy subjects. Mayo Cỉin Proc 2003; 78: 696-702.

3. Reiz JL tí ai. Phannacokineúcs and pharraacodynamics of once*daíỉy 
controUed-release oxybutynin and imraedỉate-release oxybutynin. J 
aỉn  Pharmacol 2007; 47: 351-7.

Preparations
Propríelary PreparaKons (details are given in Volume B)

Single-ingredient Preparotions. A r g Delak; Ditropan; Oxi-Q; 
Oátina; Oxyurin; Retebem; Retemicon; Soxsupt; Tmaxina; 
Urequin; Austrai.: Ditropan; Oxytrol; Austria: Detrusan; 
Ditropan; Kentera; Belg.: Ditropan; Kentera; Braz.: Prenurin; 
Incontinol; Retemic Canad.: Diưopan; Gelnique; Nu-Oxybu- 
tyn; Oxytrol; Uromax; ơtile: Odranal; Uraaol; Uricont; China: 
Anrushan (ẩẽỉDili)t; Ao Ning (MỸ); Jie Sai (SU); Shuang 
Miao (MỊ/ỷ); Yỉ Jỉng (ÍS9); Cz.; Diưopan; Kentera; Uroxal; 
D e n m Kentera; Fin.: Cystrín; Kentcra; Fr.; Diưopan; Drip- 
tane; Ger.: Dridase; Kentera; Lyrinelt; Oxybugamma; Oxybu- 
tin; Oxymedint; Ryolf; Spasytf; Gr.: Diưopan; Kentera; Lyri- 
nel; Oxybase; Hung.: Diưopan; Uroxal; Indùr. Cystran; 
Nocturia; Oxybutín; Oxyspas; IrL: Cystrin; Ditropan; Kentera; 
Lyiinel XL; Israel: LyrineL' Novitropan; ItaL: Ditropan; Jpn: 
Neoxy; Maíaysia: Voxytane; Mex.: Inpcax; Lyrinel; NelryL- 
Tavor; Neth.: Dridase; Kentera; Norw.: Kentera; NZ: Oxytrol; 
P h ũ ip p Dtiptane; PoL: Cystrínt; Ditropan; Driptane; Kentera; 
Uroton; PorL: Ditropan; Kentera; Lyrinel; Rus.: Driptane
(2ỊpHmaH); Novitropan (HoBHTponaH); S-Afr.i Ditropan; Lendi- 
tro; Lyrinel; Oxyspas; Urihexal; Singapore: Lyrinel; Obutin; 
Spain: Ditropan; Dresplan; SuraL: Ditropan; Kentera; Switz.: 
Diưopan; Kentera; Lyrinel; Thoi: Diutropan; Lyrind; Turk.: 
Uropan; UK: Cystrin; Diưopan; Kentera; Lyrinel XL; Ukr.: 
Driptane (A>H0raH); Sibudn (CHổỵTHH); USA: Anturolt; 
Diữopan; Gelnique; Oxytrol; Veneỉ.: Reteven.

Pharmacopoeial Preporoliom
BP 2014: Oxybutynin Oral Solution; Oxybutynin Tablets; 
Prolonged-release Oxybutynin Tablets;
USP 36: Oxybutynin chloride Extended-Release Tablets; 
Oxybutynin Chloride Syrup; Oxybutynin chloride Tablets.

Papaverine IBANI

Papaveriini; Papaverin; Papaverina; Papaverinum; nanaeep-
m .
6,7-Dimethoxy-l -(3,4<límethoxyben2yl)isoquinoline. 
C2oH2,NO«=339.4 v
CAS — 58-74-2.
ATC —  A03AD01; G048E02. . y :  ‘. r  :- :
ATC V et —  Q A03AD 01; QŨ048EQ2. . ' '  , ' ;
u m  —  DAA13NKG2Q. . ..;

NOTE. Papaverine should not be conhised vvith papaveretum
(p. 112.2).

Papaveríne Hydrochleride IBANMỊ 
Papaveriinihỵdrokloridi; Papaverina, hidrcx:loruro dè; Papa- 
vérine, chlorhydrate de; Papaverin-hidroklorid; Papaverin- 
hydrcxrhlorid; Papaverinhỵdrochlorid; Papaverinhydrokiorid; 
Papaverini hydrochloridum; Papaverinii Oiloridum; Papaver-. 
inium Chloride; Papaverino hidrochloridas; Papayveiyny 
chlorowodorek; nanaeepMHa rnflpoxnopiifl.
6,7-Oimeứìoxy-l -(3,4-dimethoxybenzyl)isoquinoline hydro- 
chloride.
C 2oH 2,N O *H a=375.8 / ;  ■-
CAS — 63817-84-5 (papavèrine aọmesilate); 61-25-6 (papa- 
veririe hydrochloride); 39024-96-9 (papaverine monophosadè-
ninek 2053-26-1 (anhydrouỉ papaverine sulfate).............. , ■
ATC — A03AD01; GỎ4BE02.
ATC Vet — QA03AD01; QG04BE02.
UNII — 23473EC6BQ.

Pharmacopoeias. In Chín., Eur. (see p. vii), ỉnt.. Jpn, us, and 
Viet.

Ph. Eur. 8: (Papaverine Hydrochloride). White or almost 
white aystals or crystalline powder. Sparingly soluble in 
vvater; slighdy soluble in alcohoỉ. A 2% solution in water 
has a pH of 3.0 to 4.0.
USP 36: (Papaverine Hydrọchloride). Odourless white 
crystals or white, crystaUine povvder. Soluble 1 in 30 of 
water and 1 in 120 of alcohol; soluble in chloroíoim; 
practìcally insoluble in ether. pH oi a 2% solution in water is 
betvveen 3.0 and 4.5. Store in airtight containers at a 
temperature of 25 degrees, excursions permitted between 
15 degrees and 30 degrees. Protect tom  light.

Uses and Administration
Papaverine is an alkalnid present in opium, aỉthough it is 
not related chemically or pharmacologicaUy to the other 
opium alkaloids. Papaverine has a direct relaxant effea on 
smooth muscle vvhich is attributed in part to its ability to 
inhibit phosphodiesterase. It has been given in the 
management of cerebral, peripheral, and coronary vascular 
dlsorders; it is also given as an antispasmodic ỉor 
gastrointestìnal disorders and coughs. However, there is 
Uttle evidence to justify its dinical use in these conditions.

Papaverine hydrochloride has been given orally in doses 
of up to 600 mg daily. Sustained-release preparatìons have 
been used. The codecarboxylase derivative, cromesilate, 
hydrobromide, monophosadenine. nicotinate, sulíate, and 
teprosilate have also been used. Papaverine hydrochloride 
has also been given in doses oỉ 30 to 120 mg by 
intramuscular or slow intravenous injection. repeated 
every 3 hours as needed (but see Adverse EHects and 
Precautions, below).

Papaverine hydrochloride has been given by injection 
into the corpus cavemosum of the penis for the tteatment of 
erectíle dysíunction (p. 2348.2). Doses have ranged from
2.5 to 60 mg, but must be initiaUy tìtrated by the presctiber. 
Doses up to about 30 mg have been combined vvith 
phentolamine.

Adverse Effects and Precautions
Adverse eữects oi oral papaverine include gasưoứitestinal 
disturbance, Sushing of the ỉace, headache, malaise, 
drovvsiness, skin rash. sweaóng, orthostatíc hypotension. 
and dizzỉness. Jaundice, eosinophiUa, and signs of altered 
liver hinctìon may occur, sometimes due to hypersensi- 
tivity. ửi addition high parenteral doses can result in cardiac 
arrhythmias; innavenous or intramuscular doses should be 
given slowIy. Thrombosis has been reported at the ũỹection 
si te.

Intracavemosal injection can cause dose-related priap- 
ism and local íibroĩis has been reported after long-tenn 
therapy.

Papaverine should be given with cautíon to patients with 
reduced gastrointestinal motility. Caution is also advised in 
the presence of cardiac conduction disorders or unstable 
cardiovascular disease, espedally when papaverine ỉs given 
parenterally. Intravenous dosage is contra-indicated in 
patients with complete AV block.

Gloucoma. There appeared to be no basis for the manu- 
íacturers' recommendatìon that papaverine should be 
used with caution in patients with glaucoma.1 There was 
no obvious mechanism to support such a waming and 
only 1 report of an adverse reaction had becn received by 
the FDA. The author had given papaverine intracavemo- 
saUy to patients with glaucoma and had seen no deteriora- 
tìon.

1. Swartz DA. Todd MW. lntncavemouỉ papaverine and glaucoma. JAMA
1990: 264; 570.

Inỉracavemosai administrarion. Systemic adverse effects 
occurring after intracavemosal injection of papaverine are 
inừequent but indude dizáness and syncope,u  probably
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related to the hypotensive eỉíects oỉ papaverine; abnormal 
liver íunctìon test results ha ve also occũrred.1'5

The most serious acute adverse eữect ỉs priapism1A4 and 
patients shouỉd bé ìnstructed to seek medical help u  an 
êrecdon lasts ỉor more than 4 houis. Detumescence can be 
effected by aspiratíon o i bỉood from the corpus or by locaỉ 
injection of an alpha-adrenergic agonist such as adrenaline, 
metaraminol, or phenylephrine (see Priapism under 
ÃĩprostadiL p. 2353.2). Other local eííêcts indude 
haematoma, Iníection, and, on long-tenn therapy, ũbrosis 
and penile distortion.1,2

Dispensing errors have resulted in inađvertent úýection 
of papaveretum with potentíally ỉataỉ consequences.15-6

1. Krane SJ, rt í/. Impotmcc. N  Engl ỉ  M ti 1989; 321: 1648-59.
2. BỂnârd F. Lue TP. ScU-adminlstratlon1n the pturnưcologial treátment 

of impotence. Drugt 1990: 39: 394-8.
3. Levine SB, tt  al. ỉlde eũeca ữt seIf-tdnúzúazttíoa  ot iatnctvernous 

papaverỉne and phentolamỉne for the trcatment oỉ impotencẹ. J ưrol 
(Baltbmm) 1989; 141: 54-7

4. Vbag R. Ábout phanhacologically induced prolonged erectỉon. Lanat 
1985; h 519-20.

5. Robỉnson LQ, Stephenson TP. Self injection treatment for impotence. 
BMJ 1989; 299: 1568.

6. Gregoire A. Selí ứýectìon treatment tor impotence. BMJ1990:300: 537.

Interactions

Levodopa. For the eỉíects of papaverine on levodopa, see 
p. 908.1. ■

Pharmacokĩnetícs
The biological haU-Iiíe oỉ papaverine given orally is reported 
to be betrveen ỉ and 2 houxs, but there is vvide 
interíndividual variation. It is about 90% bound to plasma 
proteins.

Papaverine is mainly metabolised in the liver and 
excreted in the urine, almost entìrely as glucuronide- 
conịugated phenolic metabolites.

The reports of inỉrequent systemic eữects after 
inơacavemosal injection of papaveiine indicate that there 
is some distribution to the systemic drculation trom the 
corpus cavemosus.

Preparatíons
Propriatary Preparations (details are given in Volume B)
Single ingredienl Preporohons. Arg.: Mesotina; ơim r. Bo Wei 

Fei Un (* # ); FuHong(ă*E); Gai Yi ( * - ) ;  Kai Ge La 
Fei (9lttfi3Ê); Kuo Shu (ữ ữ );  Sai De Long ($fWS); ĩndùc 
Paparin; Venez.: Atroveran; Papaveryl.
MuhHngradient Preparations. Arg.: Antipasmol; Antíspasmina; 
Gastranil; Hepatodũectol; Neoaỉtrin; Austrùr. Androskat; Braz.: 
Ductoveran; Espasmocront; Monotrean B6; Monotrean; Seda- 
lene; Sedalint; Spasmotropin; Vagostesyi; Chile. Buton; Colicon 
Dipaưopin; Dolospam; Fr.: Actícarbừie: Hang Kortg-. Codolaxt; 
Codoplex; Codoplex; Bnterodn Compoundt; Methor-Cot: 
Metoplex; Vickolaxt; Hung.: Meristin; Neo-Bilagit; Tropari- 
num; Indùr. Brovoa' Indon.: Sanmag; Spaslic Spasmal; Spasm- 
inalt; Israel: Spasmalgin; ItaL: Antìspasmina Colica; Mex.: Ad- 
lin; Neih.: Androskat; PoL: Biospasmilt; Fortestomachicae; 
Spastícob Tolargint: PorL: Antispasmina Colicat; Rus.: Andipal 
(AanHnaa); Pagluỉeral (Ilaniioộepaa); Papazol (naimoi); Spain: 
Sulmetin Papavert; Swed.: Spasmoíen; Switz.: Spasmosolt; 
UK: Brovon; USA: Tri-Mix; Venez.: Atrobel.
Pbarmocopoetal Praporolions
BP 2014: Papaverine lnjection;
USP 36: Papaverine Hydrochloride Injection: Papaverine 
Hydrochloride Tablets.

Propiverine Hydrochloride
IBANM, riNNMI

BUP-4 (propiverine); Hldrodomro de pròpiveritia; Propívenn 
ìHidrokiòrũn. Propiverlna, hidrodorurọ de; - Propivérine, 
•GỊlốỉliydrạte de; Propivenni Hydrochlorícium: 0ponMBépMHa’ 
TMflpox/iopMfl. •
1-Methyl-4-piperidyl diphenylpropoxyacetate hydro- 
chloride. -r’ •
CỊ23H»NO*Ha=403.9
CAS — 60569-19-9 (propiverine); S4S56-98-8 (propiverine 
hydrochloride).
ATC — G04BD06. ■
ATC Vet —  QG04BD06.

Uses and Administration
Propiverine hydrochloride is a tertiary antimuscarinic with 
actions similar to those oỉ aưopine (p. 1310.3). It iỉ used for 
the management oi urinary ừequency, urgency, and 
incontinence (p. 2349.2) in neurogenic bladder disorders 
and in idiopathic detrusor instability. Usual otal doses of 
propiverine hydrochloride are 15mg two or three times 
daily, increased to 4 tìmes daily ư required. Some patients 
may respond to 15 mg once daily. A daily dose oỉ 60 mg

should not be exceeded. Propiveiine hydrochloride can also 
be given as a modthed-release preparatíon in a dose of 30 mg 
once daily.

Adminiỉtration in hepalic impairment. Although UK 
licensed produa iDÍonnatìoa ỈOT propivetine does not 
rẹcommend its use in patients wỉth moderate or severe 
hepatic impaiiment some1 suggest that on pharmacoki- 
netic grounds it may be given to those with mild to mod- 
erate degrees oỉ impaiiment at recommended doses 
without increasing the risk of adverse effects.
1. Siepmasn M. tí aL Pbanntcokỉnetícs and saỉety o i propiverine in 

paỉỉents wỉth Ỉaỉty ttver dỉsease. Eur J  Oin PharmứCữi 1998: 54t 767-71.

Urínory inconlinenca. Although propiverine is licensed in 
the UK lor use in urinary hequency, urgency, and incont- 
inence (see above), guidelines subsequendy issued by 
NICE consider that although it should be an option for 
urinary írequency in women with overactive bladder 
syndrome, use in women with overt incontinence is not 
recommended.1

2. NTCE. ƯTỈiury incomỉnence: the management of uxinary ỉscontỉnence 
ỉn women (ỉssued Oaober 2006). Availabỉe ac htq>://wwwjỉỉce.org.uk/ 
níccmcdia/pcU/CG40NlCEguidcíinc.pdf (aaxsscd 02/09/08)

Adverse Effects, Tnecriment, and Precautíons
As ỉor Atropine Sulíate, p. 1312.1. Hypotension and 
drowsiness may also occur with propiverine. Propiverine is 
contra-indicated in patients with moderate or severe hepatic 
impainnent (but see above). Liver enzyme values should be 
monitored in patients receiving long-teim therapy. Skeletal 
retardation has occurred in the o&pring of animah given 
high doses oỉ propiverine during pregnancy and thereíore 
its use is not recommended during pregnancy.

Interadions
As ior antìmuscarírãcs in general (see Aơopine Sulỉate, 
p. 1312.3). Hypotension may occui in patients treated with 
propiverine and isoniaád. Drovvsiness may be enhanced by 
drugs with CNS-depressant properties.

Pharmacokinetics
Propiverìne is absotbed bom the gastrointestinal trart and 
peak plasma concentrations occur about 2.3 hours after oral 
doses. It undergoes extensive first-pass metabolism and the 
average absolute bioavailability is reported to be about 41 %. 
Pỉasma concentrationỉ oi the prindpaỉ metabolite, the N- 
oxide. greatly exceed those of the parent compound. Protein 
binding is about 90% for propivetine and 60% for the N- 
oxide metabolite. Propiverine and its metabolites are 
excreted in the urìne, bile, and ỉaeces. The elỉmination half- 
liíe is about 20 hours.
Reíerences.

1. Hausteín K-O, Hũỉỉer G. On ứie pharmacoldnetỉa and meubolism of 
propỉverine in man. Eur J Drug Metab Pharmacữkintt 1988; 13: 81-90.

Preparations
Proprietory PreporoHotu (details are given in Volume B)
Single-ingretBent Prepnrations. Belg.: Mictononn; Chirur. He Er 
Shu Hua Ke (Í£3Ĩ); PeiNing ( ^ í ) ;  Ci: Mictonetten;
Mictonorm; Ger.: Mictonetten; Mictonorm; Propimedac Propi- 
ven Gr.: Mirtonorm; Htmg Kmg: Mictonorm; Indotu: Micto- 
nortn; IrL: Detmnomv Propinonn; Jpm BUP-4: Pkữipp.: Mic- 
tonorm; PorL: Mictononn; S.Afr.: Deminorm; Singapore. 
Miaonorm; Thai.: Mictonormt; Turk.: Mictononn; UK: Dettu- 
norm.

Pygeum Africanum
Aírican Paine; Àfnkanldbildàpuuh(ạjòri'(Ị3ygeurn aÌTianùnri 
bark); /tfrịkiniq slyvq ỉievê (pygẻum ahlcánunní bàrk); xiíira 
;sliyonệ ,ạfrictó (pygẹum, ạíricanum bark); Ptgeạrĩì; Pmni 
Ảficạriaé; Pruni atìicanáe 'òxỉex (pygeum aítìcanúm bark); 
PruộieírdVỊiíríque;. Painièr d’Afirique, ẻcorce. dẻ Cpygeum 
ahicarium bark); AộpMKaHCKaã CnnBa r '
.ATC —  G04CXOI. -
-ATC Ver — QG04CX01.
ATCHerb — HG04CW5007 ÍPáinus afriana- bark)! 

Pharmacopoeiaỉ. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Pygeum Aừicanum Bark; Pygeum Bark BP 
2014). The whole or cut, dried bark oi the stems and 
branches oỉ Prunus apicana (Pygeum aỊrìcamm).
USP 36: (Pygeum). The bark of Prunus aỊrừana (Pygeum 
aỊricanum) (Rosaceae). It contains not less than 9.0% of 
extractable matter.

ProAVe

An extract from the bark of the tree Prunus aỷriama (Pygeum 
aỷricanum) is used in the ơeatment oỉ benign prostatic 
hyperplasia (p. 2347.1). Like some other phytotherapies for

this disorder, ít appears to contain various sitosterols. A 
usual oral dosage is 100 mg daily.

Benign prostotic hyperplasía. Pygeum ahicanum appears 
to produce a modest benefit on urological symptoms and 
measures oỉ urinary flow.
Reíerences.

1. Andro M-C, KiSaũd J-P. pygcum aỉrỉcanum extract íor the treacmcnt ai 
patíents with benỉgn prosutic hyperplasiaỉ a revtew oỉ 25 years oí 
pubỉished experience. Curr Ther Ra 1995; 56:796-817.

2. Buck AC Phytotherapy ỉor the prostate. Br J Urol 1996; 78: 325-36.
3. Ishanỉ A. tí aL Pygeũm aỉrỉcanũm (or the treatment oí patỉents with 

benign prosudc hyperpỉasia: a systematíc revỉew and quantítatỉve meta- 
anaỉysỉs. Am J hkd 2000; 109; 654-64.

Preparations
Propridary Prsporatvons (details are givcn in Volume B)
Singk-ingradieiit PreporaHons. Braz.: Prostem; Otũur. Tadenan 

Cz.: Tadenant; Pr.: Tadenatu Gr.: Foudaril; Rotamat; 
Tadenan; ItaL: Pigenil; Mex.: Tadenom; Phũipp.: Tadenạn; Pọl.: 
Poldanen; Tadenan; Rus.: Tadenan (TaaeHaH); Trianol
(TpHaHoa); Spain: Acubiront; Btdrolart; Pronitolt: Tuzanil; 
Switz.: Tadenan; Thai.: Tadenan; Ukr.: Tadenan (TaaeRaH); Tri* 
anol (TpHanon)t-
Mubi-ingredient Preparotions. Arg.: Ca tứ Phu; Nonnoprost 
Compuesto; Nonnoprost Plus; Ultracal; Belg.: Prostatonint; 
Brat: Prostem Pius; Canad.: Prosta Ease; Prostease; Fr.: Prosta- 
SecuiA; Hong Kong: Prostease; Hung.: Prostatonin; PoL: Neo- 
poldanent; PorL: Neo Uigenin; Spain: Neo Urgenlnỷ; Prostur- 
ob Tebetane Compuesto; Stvih.: Prostatonin; UK: Potenzia.
P)xji Iimcopoeid Prepcirations
USP 36: Pygeum cápsules.

S a w  P a lm e t t o
American Dwarf Palm; Brahea serrulatcr, Sabal ĩerrulata, 
Serenoa Kpensy Serenoa serrulữtum; PA-109: Palmà enana 
ạmeriahấ-Palmera de Roriđa; Sabal; Sabạí, fruit de (saw 
paỉmetto firuit); Sạbalis Serrulatae; Sabalis sérrulatae íructus 
(saw pạlmetto fruit); Sâgpalmettọfrukt (saw pạlmetto fruit); 
Sahapalmunhédelmă (sáw palmetto firuit); Serenový píod 
(saw palmetto fruiT); Sliauỉianỡqjq serenọíq vaisiai (saw 
palmetto fruit); rianbMa Cepenoa.
A K  — G04Ỡ02.
AKVet — QG04CX02.
ATC Herb —  HG04CW5008 (Serenoa repens. ỉruit).
UNII — 487DXM62F2 (Serenoa repens); J7WWH9M8QS 
(Serenoa repens fruit).

Phamiacopoeias. In Eur. (see p. vii) and us. Eur. and ưs 
also indude the exơact. us also indudes the povvdered 
ỉorm.
Ph. Eur. 8: (Saw Paỉmetto Fruit). The dried, ripc ỉruit ot 
Sertnoa repens (Sabal serrulata). It has a strong, but not 
randd, odour. It contains not less than 11.0% oí totaỉ ỉatty 
adds, calcuỉated with reỉerence to the dried drug.
USP 36: (Saw Palmetto). The partially dried, ripe ừuit of 
Sertnoa repats (Arecaceae). Store in aừtight containers. 
Protect from light.

PlvỊỉle
The dried íruit of the saw palmetto or American dwarf palm 
tree, Serenoa repats (Arecaceae), contains steroidal com- 
pounds with anti-androgenic and oestrogenic activities, one 
of which is sitosterol (p. 1471.2). Savv palmetto is used for 
the ữeatment of benign prostatic hyperplasia. Preparations 
of alcoholic or lipophilic exưacts oỉ the fmit have typicalỉy 
been given in oral doses oỉ 160mg rvvice daily, or 320 mg 
once daily.

Adverse effects. A systematic revievv of the adverse effeas 
of saw palmetto, induding data bom international and 
national reporting schemes. dinical studies, case reports, 
and manuìacturers, íound the most ỉrequent adverse 
eữects to be gastrointestinal disturbances, abdominaỉ pain, 
ỉatigue, headache, decreased libido, and rhinitis. There 
was one report of hypokalaemia leading to ỉatalỉty 
received by the Australian national reporting scheme 
(ADRAC).'
1. Agbabiaka TB, etal. Serenoa repens (saw pelmetto): a systematicrevievr 

oỉ adverse events. Drug Safety 2009; 32: 637-47.
ẼHtCỈS ON THE UVBL Cholestatíc hepatítis occurred in a 
man who took a herbal preparation containing saw pal- 
metto for 2 vveeks to treat nocturia and hesitancy.1

1. Hamld s, et ai. Protncted cholesutỉc hepatitỉs after ĩhe use oi Prostata. 
Am ĩntem Med 1997; 127:169-7Ò.

Uses. BENGN PROSTATK HYPERPÍASIA. A lipid hexane extract 
of saw palmetto has been shown to be generally superior 
to placebo,1-2 and of similar eíhcacy to Bnasteride3 in the 
treatment ot benign prostatic hyperplasia (p. 2347.1). 
However, a double-blind study4 íound that ưeatment for 
one year was not superior to placebo for improving

The Symbol t  denotes a preparation no longer actively marketed
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urinary symptoms and objective measures. A subsequent 
systematic review of 30 randomỉsed studies of various saw 
palmctto extracts conduded that ihey did not improve 
uroỉogical symptoms and flow measures in men with 
benign prostatic hyperplasía.5

1. Champault G. tí aỉ. A double-biind nỉal oi an exưact oỉ the plani Serenoa 
repens in benign prosiatic hyperplaáa. Br J Cĩin Pharmacoỉ) 984; 18:461.

2. Piosker GL. Brogden RN. Serenoa repens (Permixon): a revíew ữí iis 
pharmacology and cherapeucic efQcacy ỉn benign prostatíc byperplasia. 
Drugs Aging 1996; 9: 379-95.

3. Carraro J-C tí ai. Coraparìson of phytocherapy (Perroixon) wi[h 
íìnasteride In the treatmeni of benign prostate hyperplasia: a 
randomized ỉntemaùonal study of 1,098 patienu. Prostate 1996; 29: 
231-40.

4. Bent s. tí aí. Saw palmeỉto for benign prosutic hyperplasia. N Engi J Med 
2006; 354: 557-66.

5. Tacklind J. tí ai. Serenoa repens for benign prostatic hyperplasia. 
Available in The Cochrane Database of Systeraatíc Revievvx ỉssue 2. 
Chichester: John YVlIey; 2009 (accessed 15/01/10).

Preparatíons
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparalions. Arg.: Beltrax Uno; Permicaps; 
Permixon; Serecun AustraL: Pro-Guard+; Prosiaie Deíence; 
Austria: Permixon; Prosta-Urgenin; Prosiasan; Sabal; Belg.: 
Prosta-Urgenin: Prostaserene; Braz.: Prosiat; Prosiatal; Reno- 
pcn; Canad.: Sabalasan: Chile: Prostaíort: Sabal; China: Prosta- 
dyn (ttiiíí#); Cz.: Capistan; Prosta-Urgenin: Prostakan Mono; 
Prostamol Uno; Spalda Sabal; Fifl.: Curbisal; Prostacapst; Pros- 
talorce: Fr.: Permixon; Prodinan; Sabal: Ger.: Cefasabalt: Evi- 
prostat-S; Horphagen uno; Hyperprosc; Prosta Urgenin Uno; 
Prostagutt mono; Prostagutt ũno; Prostess; Remiprosian uno: 
Sabal uno; Sabal; Sabalvit Sitat: Steiprostat; Strogen; Tatsot; 
Gr.: Libeprosta; Urisedon; Hong Kong: Permixon; Hung.: Pros- 
tamol Uno; Saballo; Strogen Uno; Indon.: Lanaprosit; Prosta- 
kurt; Israel: Permixon; Ital.: Permixon; Prosteren; Riiaprost; 
Saba; Serpens: Malaysia• Lanaprost; Mex. Permixon; Prostasan; 
Prosicx; Urogutt; Norw.: Curbisal; Fitoprost; Philipp.: Prosta- 
care; ProstActive: Pol.: Bioprost; Fitoprost Permixont; Prosĩa- 
lorce; Proslamol Uno; Prostaplanr; Scerko; Port.: Permixon; Ser- 
eprosta; Ru ỉ.: Permixon (IlepMHXCOH); Prostamol Uno
(IIpocTaMon Yho); Prostaplanc (npociaiuiaHT); Singapore: Lana- 
prost; Permixon; Prostakan; Spain: Permixon; Sereprostat; 
Sweí: Curbisal; Sabamin; Switz.: Permixon; Prosta-Urgenine; 
Prostadyn; Prostagutt uno; ProstaMed; Prostasan; SabCaps; 
Thai.: Blackmores Proseren; Permixon; Prosta-Urgenin; Samet- 
to; Urogutt; Turk.: Prosugood; UK: Prostasan; Sabal; Sabalin; 
ukr.: Prosta Urgenin Uno (npocra ypreHHH yH 0)t; Prostacer 
(npocraxcp); Prostamol Uno (npociaMon yHũ); Prostaplant 
(IIpocTannaHT); Venez.: Chronostim.

Mulli-ingredient Preparations. Arg.: ADX; Anasúm; Argeal' Catiz 
PIus; Keracnyl; Keracnyl; Normoprost Plus; Novo Prostasan; 
PR21; Sabal; Troxac; ũliracal; Ãustral.: Advanced Prostate 
Care: ExtraUTe Flow-Caref; Masculine Herbal Complex' Mens 
Dual-Aaion Multi; Mens Super Soy/Clovert; Prosta Balance; 
ProstaCo; Prostate Health Fonnula; Austria: Prostagutt Spas- 
mo-Urgenin; Urgenin; Urogutt: Belg.: Prostalanet; Drgenin; 
Braz.: Capilos; Canad.: Prosta Ease; Prostease; Saw Palmetto 
Formulaf; Chile: Argeal; KeracnyL' Cz.: Prostakan Forte; Fr.: 
Argeal; Kelual DS; Keracnyl; Keracnyl; Kertyol sbampooĩngt: 
ProstaSecurA; Ger.: Ceíasabalỷ; Granu Fink Prosta; Nephrose- 
lea M; Prostaguct íorte; Hong Kong: Palmetto plust; Phyto- 
Ease; Prostease; Urgenint; Hung.: Prostazyn; Indon.: Instinkt; 
Maxirex: Menoliaỷ; Reximax; Soprostỷ; Israel: Urgenint; Ital.: 
Bioesse Plus; Biothymus M; Pluvio: Prostaplanc Sametrix; 
Malaysia: Ceíasabat Mex.: Prosgutt; Pol.: Naturapia Prosiacat; 
Penigra; Port.: Eíluviura Anti-caspat; Eũuvium Anti-seborrei- 
cot; Neo Urgenin; Rus.: Prostagutt porte (Iĩpocraryr 4>opre); 
Singapore: Palmetto Plusf; Spain: Neo Urgenint; Spasmo- 
Urgenin; Urgenint; Switz.: Granu Fink Prostat: Prostagutt-F; 
Thai.: Spasmo-Urgenin; VK: Antiglan; Daily Fatigue Reliei 
Damiana and Kola Tablets; Elixir Damiana and Saw Palmetto; 
Potenáa; Regina Royal Concorde; Strength; Ukr.: Prostaplant 
Forxe (npocraruiaKT dHapre); USA: Alive Mens Energy; Clinical 
Nutrients 50-Plus Men; udamin SP; Venez.: Argeal; Sabal.

Homoeopathic Preparations. Austria: Berberis Cosmoplext; 
Cantharis Med Complex; Erbiode-Surkungstropíen; Gentos; 
Prosíortil; CatuuL: Breast Enhancen Male +; Reneelt; Fr.: Juni- 
perus Complexe No 6; Sabal Senulata Compose; Ger.: Cysto 
Hevert; Hevvesabal monot; Homvio-Rin; Pascosabal; Prosumed 
Mikto; Prostasabal; Prostata-Entoxin N; Prostata-Gastreu N 
R25; Prostata-Komplex L Ho-Fu-Complex; Prostata-Komplex N 
Ho-Fu-Coraplext; Uroíossat; Urokatc Urotruw N; Ursinol; 
Hung.: Genìos; Neth.: Reneel H; Sabal-Homaccord; Rus.: Gen- 
tos (reirroc); Sabal-Homaccord (CaSana-roMancopa); Switz.: 
Regenaplex Nr. 49a; Ukr.: Gentos (reHTOc); Horavio-Prostan 
(XoMBHO-ĨIpocraH).

Pharmacopoeiol Preparotions
USP 36: Saw Palmetto Capsules.

S i l d e n a f ỉ l  C i t r a t e  IBANM , U SAN , riNN M I 

Citrato de Sildenaíìío; SildénaAI, citrate de; Sildẹnafìi Sitrat 
Sildenaíìll ciơas; SildenaÁlo, Ciữatò de; ÚK-92480-10; 
CnmifleHáệwia UtrrpaT. ■ ■ '
5-[2-Eíhoxy-5-(4-methylpiperazin-Ị-ylsulfonyl)phenyG-1,6- 
dihydro-1 methyl-3-propylpyrazolo[4,3^pyrimidin-7-one 
citrate; 1 -{[3-(6,7-Dihyd ro-1 -methyl-7-oxo-3-propỵl-1 H-pyra-

All cross-references reíer to entries in Volume A

I zolo[4,3-d]pyrimidin-5-yl)-4-ethoxyphenyl]sulfonyl}~4- 
I methylpiperazone ciơate. 
ị C2,H2oN60 <S,Cí H307=666.7
Ị CAS —  139755-83-2 (sildenadl); 171599-83-0 (sildenatìl ciữate).
j ATC — G04BEG3.
! AĨC l'er —  QG048E03.
ỉ UNII —  8W9B0ZE037

' Pharmacopoeias. In Eur. (see p. vu) and us.
Ị Ph. Eur. 8: (Sildenahl Citrate). A vvhite or almost vvhite, 
ị slighdy hygroscopic, crystalline povvder. Slightly soluble in 
1 vvater and in methyl alcohol' pracrically insoluble ÚI 
I hexane. Store in airtight containers.
Ị USP 36: (Sildenalìl Citrate). A vvhite or almost white, 
; slightly hygroscopic, crystalline povvder. SLightly soluble in 
I water and in methyl alcohol; practically insoluble in 
I hexane. Store in airtight containers.
1

ị StabilHy. Sildenahl dttate tablets were ground to a povvder 
j and combined with a 1:1 mixture of methylcellulose 1% 
ị and simple syrup (USNF), or with a 1:1 mixture of Ora- 
ị Plus and 0ra-Swèct (both Paddock. USA), to a nominal con- 
! centration oi 2.5mg/mL sildenaRl citrate in each suspen- 
! sion.1 Both suspensìons vvere lound to be chemically and 
ị physically stable for 91 days in plastic bottles. at both 4 
I degrees and 25 degrees.

I . Nahau MC. tí ai. Extcmporaneous sildenaRl citraie orat suspetisions for 
ỉhe ireatmem oí puimonary hypertcnsion in cbildren. Am J Health-Sysi 

‘ Phưnn 2006; 63: 254-7.

ì U se s  a n d  A d m in is t r a t io n

ị Sildenahl is a phosphodlesterase type-5 inhibitor used in the 
I management of erectile dysíunction and pulmonary arterial 
I hypertension (see belovv and p. 2365.1 respectively for more 
Ị details). It can be given orally, or by inơavenous injecrion, 
ị as the citrate although doses are expressed in terms of the 

base; I4mg of sildenatil citrate is equivalent to about lOmg 
of ũldenaỉil.

In erectile dysíunction. it is given orally, in a usual 
dose equivalent to sildenahl 50 mg about One hour beỉore 
sexual intercourse. The dose may be increased or decreased 
depending on response. The maximum recommended dose 
is 100 mg, and sildenaíil should not be taken more than 
once in 24 hours.
• An initial dose of 25 mg has been suggested in the USA 

íor patients over 65 years of agẹ, though such initial 
reductions are not considered necessary in the UK.

• An initial dose of no more than 25 mg daily iỉ advised in 
patients taking sildenahl vvith inhibitors of cytochrome 
P450 isoenzyme CYP3A4; the dose should not exceed 
25 mg every 48 hours if given with ritonavứ-boosted 
HTV-protease inhibitors, although such a combination is 
best avoided entirely (see Interactions, p. 2366.3).

• In patients stabilised on alpha blocker therapy, an initial 
dose of sildenahl 25 mg should be considered.

To ữnprove exercise ability in pulm onary arterial 
hypertension, sildenahl is given orally in a dose of 20 mg 
three times daily. Altematively, it may be givcn by 
intravenous injection in a dose of 10 mg three times daily ư 
the oral route is not possible. Use of sildena&l for pulmonary 
arteriaỉ hypertension is not recommended with potent 
CYP3A4 inhibitors such as ketoconazole, itraconazoIe, and 
ritonavir: use with other potendes oỉ CYP3A4 inhibitor may 
require a reduction in the sildenaỉil dose. In the UK, a dose 
reduction to 20 mg tvvice daily orally, or 10 mg tvvice daily 
inơavenously. should be considered in patients taking 
sildenahl vvith medium-potency CYP3A4 inhibitors llke 
erythromyón or unboosted saquinavir. A reduction to 
20 rag once daily orally, or lOmg once daily intravenously, 
is advised in patients taking sildenahl vvith sưonger CYP3A4 
inhibitors like darithromyán, telithromydn, and nefazo- 
done.

For doses in children, see Administratìon in Children 
belovv.

For doses in hepatic and renal impairment, sẹe belovv.

Adminislration in children. Sildenaãỉ dữate may be given 
orally to children for the treatment oi pulmonary arterial 
hypertension. In Europe it is licensed for use in those aged 
ừom 1 to 17 years. The dose íor those vveighing 20 kg or 
less is 10 mg three dmes daíly. and for those vveighing 
over 20 kg [about 6 years or older] it ỉs 20 mg three ómes 
daily (the same as the licensed adult dose). The BNFC sug- 
gests that neonates and children up to 1 year may be 
given an initiaỉ dose of 250 to 500 micrograms/kg every 4 
to 8 hours, adjusted according to response to a maximum 
of 30 mg daily. Tapered withdrawal is advised.

Although unlicensed in neonates and children, intra- 
venous siỉdenahl has been used successỉuỉly. In a dose- 
hnding study involving 36 neonates with persistent 
pulmonary hypertension,1 an inưavenous loading dose oi 
400 micrograms/kg given over 3 hours, followed by a

maintenance iníusion (for 48 hours to 7 days) oỉ 1.6mg/kg 
daily improved oxygenation scores and was vvell tolerated.

I. Steinhom RH, tí ai. ỉntravenous àldcnafll io the treatment <rf oeonates 
wỉth pcrsistent pulmonary hypertensioa. J Patiatr 2009; 155:8 4 1-7

Ị
Administrcrtion in hepatic impairmenỉ. SildenaBl dear- 
ance is reduced in patients with hepatic impairmẽnt 
Saíety has not been established in patìents vvith severe 
hepatỉc impairment (Child-Pugh dass C) and its use ís 
contra-indicated in these patients for this reason.

Licensed produCT iníormation for patients vvith erectile 
dysíunctlon recommends an initial oraỉ dose oí 25 mg in 
patients with hepatic impairment.

Lìcensed product iníormation ỉor patìentỉ with pulm- 
onary arteriaỉ hypertension States that initial dose 
adjustments are not needed for patients vvith mild or 
moderate hepatic impaữment (Child-Pugh dass A or B); in 
the UK it is recommended that a reduction to 20 mg twice 
daily orally, or 10 mg twice daily intravenously, should be 
considered if therapy is not vvell tolerated.

Administratíon in renal impairment. Sildenaãl dearance 
is reduced in patients with severe renal impairment. 

Licensed produCT iníormation for patients with erectìle 
j dysíunction recommends that in these patíents. an initial 
; oral dose of 25 mg should be considered. In the UK it is 
Ị stated that the dose may be increased to 50 or 100 mg orally, 
ị if needed and tolerated.
; Ucensed produa Iníormation for patients with pulm- 
! onary arterial hypertension States that no dose 

adjustments are required for padents vvith renal impair- 
ment, induding those with severe renal impairment 
(creatinine dearance less than 30 mL/minute). Hovvever, in 
the UK, consideration of a reduction to 20 mg tvvlce daily 
orally, or lOmg twice daily intravenously. is suggested ư 
therapy is not tvell tolerated.

Benign prostaric hyperplasia. Although not routinely 
recommended due to a Iack of data. sildenaũl has been 
used to treat lovver urinary traa symptoms commonly 
assodated with benign prostatic hyperplasia (p. 2347.1).1

1. Gales BJ. Gaỉcs MA. Phosphodiestcrasc-5 ỉnhibitors for Iowcr urinary 
t n a  symptoms in men. Ann PlmrmacữiMtr 2008; 42: 111—15.

Erectile dysỉưnđioa, SildenaíiL an inhibitor of phosphodi- 
cstetase type-5, is used as an oral ứierapy for erectìle dys- 
íunctíon (p. 2348.2). It is effective in erectilc dysíunction 
oỉ psychogcnic causes and organic causes such as dlabetes 
meỉỉitus, spinal-cord injưry, and prostacectomy.
Rcíeiences.

1. Langiry HD, Markham A. Sildeoaíĩỉ: a review of its use in erectiie 
dyshinction. Drup 1999; 57: 967-89.

2. Momoni p. tí ai. EỈRcacỵ and saíety of Rxed-dose orai áldenafil ỉn tbe 
ưeatment of erecóle dysfuncrion of various eiiologies. Ưrology 1999; 53: 
1011-18.

3. Rendelỉ MS. tí aỉ. SiIdenafU ỉor creaanent of erecõle dysíunctìon ỉn men 
wỉth dỉabctes: a randomỉxed conưolled oìal JAMA 1999; 281: 421-6.

4. Kedia s, tí ai. Treatmem oí erectile dyshmction wich sỉỉdenaủỉ doate 
(Viagra) afĩer radiatíon therapy for prostate cancer. Unlogy 1999; 54: 
308-12.

5. Zỉppe CD, tí ai. Role of Viagra afrer radicaỉ prostatectomy. Uroiogy 2000; 
55:241-5.

6. Rnk HA. tí  ai. SlldenaAl íor male erectile dysfunctìon: a systemaúc 
review and meu-anaỉyslỉ. Anh ỉntem Med 2002; 162: 1349-60.

7. Pedele D, tí ai. Experỉence with sỉIdenaDI in diabetes. Diabtía NutrMetăb 
2002; 15: 49-52.

8. Dcrry F, tí ai. EỈGcacy and saíery of siỉdenaRI dtrate (Viagra) ỉn men wỉth 
ereciile dysíunction and spỉnal cord ỉnjury: a review. Urology 2002; 60 
(suppl): 49-57.

9. Raina R. tí aỉ. Long-ierm effea of sỉldenaữl dơate on erecnlc 
dysíunoion aíier radical prostatectomy: 3-year íoUow-up. Uroỉogy 2003; 
62:110-15.

10. Canon cc . SỉldenarU: a 4-year updaie in the treatment of 20 mỉĐion 
erecdỉe dy$functìon patients. Curr Uroi Rep 2003; 4; 488-96.

11. Sctter SM. tí ai. Phosphodicsierase 5 inhỉbitors íor erectile dyshmctíun. 
A m  Pharmaathtr 2005; 39: 1286-95.

Female sexual dyshinction. Improvements have been 
reported in vvomen with antidepressant-assodated sexual 
dysíunction alter neatment vvith sildenaBl compared with 
placebo.1. A revievv2 conduded that, although data suggest 
a possible role for sildena&ỉ for the ơeatment of íemale 
sexual dysíunction, studies are small and of variable qual- 
ity, and should be interpreted with caudon.

1. Numberg HG, tí ai. SiỉdenaíU treatmenỉ of women with anddepressant- 
assodated sexuaỉ dystunctìon: a randomized conaoũed trial JAMA 
2008; 300: 395-404.

2. Brown DA. tí ai. Assessing the dinical eíHcacy of sildenaBl for the 
oreaunent of female sexuaĩ dyshinction. Am  iharmacữứter 2009; 43: 
1275-85.

High-abitude disorders. Hypoxic pulmonary hypertension 
assodated wtih high aỉtitude (p. 1276.2) may respond to 
sìldenafíl. Small studics havc shovvn somc promising 
rcsults.1*3

1. Ghoừani HA, tí ai. SlỉdenaOl increased exerdse capacỉty during hypoxia 
at low aỉdcudes and at Mount Everest ba se camp: a randomỉzed. doubK' 
bỉỉnd, placebo-controỉled ơossover niai. A m  Intem Med 2004; 141:169-
77.

2. Richalei Jp, tí ai. SildenaBl mhibits altitude-indnced hypoxemia ana 
pulmonary hypertensỉon. Am J Respir Crit Can Med 2005; 171: 275-81*

3. Rieưt A, tí ai. Eííects of sìldenaỉll on the human response to acute 
hypoxỉa and exeróse. High A lt bied Bioỉ 2005; 6: 43-9.
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Oesophageal molilHy disorders. Preliminary studies1'3 
have invẽstígated the use of áldenaũl in patients with 
oesophageal motílity disorders (p. 1813.2) sũch as achala- 
sia or nutcracker oesophagus. Although some beneSt has 
be en reported, hirther studies are needed.

1. Bortolotd M. rt tl. BSecn of sUdraaCŨ on esophageal modlity ol patients 
wich idiopathic ichllasúl. GềUttvmlenbiy 2000; 118:251-7.

2. Bherer AJ. tt al. BSect of sUdenaỉU on oesophageal motor function ỉn 
hu lth y  subjecB and paúents with oesophãgeal motor (Ssorders. GUI 
2002; 50:750-64.

3. Lee JL a  ãl. The c&cct of sildauiĐ on oesophegeil motor (unction in 
heahhy subiects and padents with nuicradcer ooophigui. NtuTOỊta- 
tnentenl MÕtữ 2003; ũ :  617-23.

Premaivire eỊacuiation. Early reports hạve suggested that 
sildenafil may be eííective in the management of prema- 
ture ejacuỉation (p. 2350.2) and the rationale ỉor such use 
has bẽen revievved.1

I. Abdd-Hamid ỈA. Phosphodlesterasc 5 Inhỉbiton in rapid qaculation: 
potenrial use and possỉbie mechanỉsros of actỉon. Drugs 2004; 64:13-26.

Priapism. Sildenaữl has been reported to be eữective in 
the treatment of priapism in 3 patients vvith sidde-cell dis- 
ease.1 In 2 oỉ these patìents, sildenaữl was also successhil 
in preventing hrnher episodes of priapism when it was 
takẽn at the õnset oỉ symptoms.

I. Bialedd ES. Sũdenaữl relieves priapism ỉn patỉems with dckỉe ceỉỉ 
đỉsease. Am Jệ ítd  2002; 113:2S2.

Pulmonary hỵpertension. Oral phosphodiesterase type-5 
inhibitors ha ve produced benehdal responses in patients 
with pulmonaryarterìal hypertension (p. 1278.2), and sil- 
denafil and tadalahl may be used as first- or second-line 
therapy in patients in hmctional class n or m. The results 
of short-term and long-term studies of phosphodiesterase 
type-5 inhibitdrs have been revievved.1'3 In a study4 using 
single doses oỉ phosphodiesterase type-5 inhibitors, it was 
ỉound that sildenaAl and tadalahl had greater selectivity 
ỉor the pulmonary drculation than vardenaSl, and that 
arterial oxygenation was improved by sildenaẼl only. Sil- 
denaíĩl, with which most experìence lies, has been given 
either alone5-7 or with other tieatments su ch as inhaled 
nitric oxide,6 inhaled iloprost,* intravenous epoproste- 
nol,’"11 oral beraprost,12 or oral bosentan.13-14 In a pivotal 
study,7 sildenaũl improved exerdse capadty and haemo- 
dynamics in patients when given at 20, 40, or 80 mg orally 
three times daily. While there was no evidence of a dose- 
response relatíonship in the primary end-point of exerdse 
capadty, there was a linear ttend in the response Ũ1 hae- 
modynamic measures. In an extension study, all patients 
were ơeated with 80 mg orally three times daily if toler- 
ated. Some have questioned whether the licensed dose oỉ 
20 mg three đmes daily is suíEdent,15 especially ư patients 
are given bosentan at the same time (the two drugs inter- 
act—see Cardiovascular Drugs under Interactíons, 
p. 2366.3). This led the authors of the orìginal study to 
suggest that the Ucensed dose be used initìally, with an 
increase to 40 or 80 mg three times daily in order to 
achieve or maintain ỉavourable eữects.16

Where there is assodated drrhosis (portopulmonary 
hypertension) it has been suggested that sildenaSI may be 
useỉuỉ in stabilising symptoms sulĐdemly to ỉadlitate 
transplantation.17

SildenaSl has also been studỉed ỉor paediatric pulmonary 
hypenension, induding persistent pulmonary hypertension 
in neonates and in those with pulmonary arterial 
hypenension assodated with congenital heart disease, or 
secondary to lung disease. or ỉn postoperative pulmonary 
hypertension and in neonates vvho are diíũcult to vvean 
bom inhaled nitric oxide.1*'21 Licensed and unlicensed 
paediatric doses are given under Administratìon in 
Children. p. 2364.2.

SildenaSl has also been reported to be of benefit in high- 
altitude pulmonary hypertension,22 and has been tried in 
pulmonary hypertension assodated with chronic throm- 
boembolic disorders.23

1. Croom KF. Curran. MP. SIMenaAl: a review of its use in pulmonary 
arterial hypcnenrion. Drugs 2008; 68: 383-97.

2. Archer s u  Mỉdteiakỉs ED. Phosphodỉesterase type 5 inhỉbitors for 
pulmonary artCTial hypenensỉon. N Sngi J  Mtd 2009; 361: 1864-71.

3. Buckiey MS. tí aL Phosphodiesterase-5 ỉnhỉbitors ỉn managemem oi 
pulmonary hypenension: saíety, tolerabỉiity, and eữlcacy. Drug Healtỉư 
Patừní 50/ 2010; 2:131-61.

4. Ghoỉranỉ HA. tí ai. Diữercnccs in hemodynamic and oxygenatỉon 
responses to three dỉữerem phosphodiesterase-5 inhibítors in patỉentt 
wỉth pulmonary arterỉaỉ hypêĩtenỉlon: a randomỉzed prospectivẽ study. 
J Am CoU Cardiol 2004; 4*1488-96.

3. Sastry BKS, tí aL Cỉinkaỉ efflcacy oi sỉldenaíQ ỉn prỉmary puỉraonary 
hypertensitm: a randomized. pUcebo-controỉled. doubỉe-blỉnd. CTOS5- 
over study. J Am Coli Carểioi 2004; 43: ỉ 149-53.

6. Mỉcheỉakỉỉ E,ứ ttL  Oral síldcnaâl H an eíĩectíve and speóík puỉmonary 
vasọdỉỉatoT in patíents m th  puỉmonary anerial hypertension: 
coraparison wỉth ỉnỉutỉed nỉtrỉc oidde. Gratiatìon 2002; 103:2398-2403.

7. Galỉè H. et a i SQdenaíH Use ỉn Puỉmonary Anerỉaỉ Hypertension 
(SUPER) Study Group. SQdenaGl dtrate therapy ĩor puỉmonary arterỉaỉ 
hypeitensỉon. N Bngl J  Mtd 2003; 353:2148-57.

8. Ghoírsni HA. eí a i Combỉnatkm therapy with oraỉ sildenaSl and ỉnbaỉed 
iloprost íor severe puỉmonary hypertension. A m  Irtíem Mai 2002; 136: 
513-22.

9. Bhatia s. et aỉ. Immedỉate and long-tenn hemodynamỉc and dtnỉcaỉ 
eSects of ãldenaỉũ ỉn patíentỉ with pulmonary aneriaỉ hypertension 
receỉvỉng vasodỉtetor therapy. Mayo Om Proc 2003: 78: 1207-13.

10. Stìebeỉlebner u  et ai. Long-tenn treatmem wíth oral sildenaAl ỉn 
ađdỉdon to contỉnuous IV epoprostenoỉ in patíents with puỉmonary 
ãrtexỉal hypertenâon. Chat 2003; 123: 1293-5.

11. simonneâu G, a aỉ. PACBS Study Group. Addỉtỉon o£ áldenaAl to iong- 
term ỉntravenous epoprosienol therapy bì patíents with pulmonarỵ 
arterỉal hypertendon: a randomỉxed òĩaỉ. Am ìrtíem Med 2008; 149: 
321-30. Correction. ibùL 2009; 150: 63.

12. Ikeda D.etaL AddỉdoD oí oraỉ sỉỉdenaỉũ to beraprost  is a saỉe and effecứve 
. therapeutỉc optỉon ỉor patienỉs with pulmonary hypertension. J

Canãovasc Pharmacol 2005; 45:286-9.
13. Hoeper MM. et ai. ComUnatỉon therapy with bosentan and sỉỉdenaỉĩỉ in 

ỉdỉopathỉc pulmonarỵ aĩterlal hypenenslon. Eur Rapừ J 2004; 24:1007-
. 10.-

14. Mathaỉ sc. tí ai. Addỉtkm oí sỉỉdenafiỉ to bosentan monotherapy in 
. pulmonary arterial hypertensỉon. Eur Rtspừ J 2007; 29:469-75.
15. a>eper MM. Welte T. SỉldenaỉU dtrate therapy ỉor puỉmonary arterial 
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Raynaud's syndrome. SiỉđenaSl has been reponed to be 
of beneỗt in Raynaud's phenomenon (see Vasospastic 
Arterial Disorders, p. 1275.3) resistant to vasodilator ther- 
apy.1

1. Pries R. tí ai. SildenaĐỈ in the treatment of Raynaud's phenomenon 
resỉstant to vasodĩlatory therapy. ơrculatiort 2005; 112: 2980-5.

Adverse Effects
Adverse eHects most commonly reported with sũdenaỉỉl are 
headache, Aushing, and dyspepsia. Also common are visual 
disturbances su ch as blurred Vision, photophobia, chroma- 
topsia, cyanopsia, eye ÚTitatíon, pain and redness of the 
eyes. Retinal haemorrhage has occuưed, and non-arteiitic 
anterior Ischaemic optic neuropathy (NAION) causúig 
permanent loss of Vision has been reported rarely. Other 
common adverse eỉỉects include dizáness, insomnia, 
amdety, vertìgo, epistaỉds, nasal congestion. pyreTÕa, and 
gasưoùitestứial disturbances su ch as diarrhoea and vomi- 
tũig. Priapism can occur.

Other adverse eííects indude skin rashes, erythema. 
alopecia, lỉmb and/or back pain, myalgia, íadal oedema, 
fluid retention, paraesthesia, and urinary-traa iníection. 
Dyspnoea, cough, rhinitís, sinusitis, bronchitis, and cellulitis 
can occur. Sudden decrease or loss of hearing has been 
reported. Other reported eữects include anaemia, leuco- 
penia. gynaecomastia, urinary ừequency or incontinence, 
haematutia. and seizures. Hypersensitivity reactions have 
been reported rarely.

Cerebrovascular haemoưhage and ưansient ischaemic 
attadcs have occurred. There have also been reports of 
palpitations, syncope, hypertension, hypotension, and 
serious cardiovascular events induding myocardial inỉarc- 
tion, arrhythmias, tachycardia, unstable angina, and sudden 
cardiac death.
Revievvs.

1. vttedc D. A ri$k'beneíit assessment of sildenaỉỉl in the treatment ữỉ 
ereaile dysỉunctỉon. Drug Safety 2001; 24: 255-65.

2. Padma-nathan H. tí ai. A 4-year update on the saíety oí sildenaíỉl citrate 
(Vỉagra). Ưrology 2002; 60 (suppl 2): 67-90.

3. Tsertsvadze A. tí ai. Oral sildenafl] citrate (Viagra) íor ereaile 
dysỉunction: a systemaiic revi<w and meta-analysiỉ of harms. U roiogy 
2009: 74: 831-836.

Coovulsions. A report' of 2 patients vvho had a first tonic- 
donic seiíure shortly aíter taking sildenaSl.

I. GUad R. tí ai. Tonic-donic seỉxures in patients takìng áỉdenaữL BMJ 
2002; 325: 869.

Effects on the blood. Thrombocytopenia has been 
repoited in a patient taking sildenaíil 25 mg three times 
daily. The patient's platelet count increased when sildena- 
fil yỹas stopped and decreased on rechallenge.1

1. Philip A. tí ai. SUdenalU-induced thrombocytopenỉa. Am  Intem Med 
2008; 149: 437-9.

Eífeds on the cardiovascular System. The eííects oí phos- 
phodiesterase type-5 inhibitors (sildenahl, tadalaAL and 
vardenahl) on the cardiovascular System,1-? and the poten- 
túd risks of sexual activity in men with cardiovascular dis- 
ease,3 ha ve been revievved.

There has been considerable uncertainty about the 
potential cardiovascular risk assodated with sildenahl 
ơeatmenL Minor eổects assodated with vasodilatation, 
such as headache and Qushing are relatively common, but 
in patients without pre-existmg cardiovascular risk íactors

the risk ol serious cardiovascular events assodated with the 
dmg appeare to be low. However, there have been reports of 
myocaidial inỉarction in patients who had no apparent lỉsk 
tactors,4-3 and a  consensus document issued by the 
American College oỉ Cardiology and the American Heart 
Assodation (ACC/AHA) has pointed out that patients with 
erectiỉe dyshmction are m ostlỵ over 45 years oỉ age and are 
more likely to have risk íactors predisposing them to 
cardiovascuỉar disease.4

As of November 1998, 130 deaths in u s  patìents taking 
sildenaỂỈ had been reported to the FDA; 3 ol these were due 
to stroke and 77 to some other cardiovascular event.7 The 
nature of the relatíonship betvveen drug and event was 
considered undear, but some oỉ these patients were also 
receiving nltrates, a combừiation now contra-indicated 
because oỉ the greatly increased risk oỉ potentially lỉỉe- 
threatenỉng hypotension.6 The Australian Adverse Drug 
Reactions Advisory Committee* stated in June 2002 that it 
hađ received 773 reports of adverse reactíons assodated 
with the use of sildenaAl. There were 20 reports of 
myocardial iníarctìon, induding 4 íatalitíes; 9 of these 20 
patients had pre-existing cardiovascular disease or diabetes 
or were considered to be at high risk of cardiovascular 
disease, and 1 patient was taking nitrates. Other 
cardiovascular eữects reported induded 26 reports of chest 
pain and 10 other íatalities (6 sudden unexplained deaths, 2 
strokes, and 2 subarachnoid haemorrhages). Hovvever, it 
was pointed out that the tìming of these adverse eữects in 
relation to sildenaSl ingestion was oỉten not reported and 
that, since sildenaSl is taken in the context of sexual actìvity 
and, in some cases, underlying eoronary disease, the 
contrỉbution of sildenafil to cardiac events was diíBcult to 
assess.

ỉt is still uncertain vvhether patíents with pre-existing 
cardiovascular disease are at increased lisk when takỉng 
sildenaẼl vvithout concomitant nitrates. The ACC/AHA 
consensus statement noted that the evidence was scanty 
and suggested that sOdenaíil could be used, but with 
caution, in patients with stable coronary artery distase 
provided that nitrates vvere not taken.4 A later review9 and 
studies using exerdse testing10-11 also conduded that 
sildenaSl appeaređ to be well tolerated in most paúents with 
chronic stable coronary artery disease. In men with mild to 
moderate chronic hcartĩailure, smaỉl studies have ỉound that 
sildenaSl was well tolerated and eSective for erectile 
dysfunction,12•,4 and improved measures of exerdse 
capadty.12 Analyses15-16 of combined study dau have 
examined the eỉíects of sildenaũl in men stabilised on 
antihypertensive ưeatment (induding diuretícs, beta 
blockers, alpha blockers, ACE inhibitors, and caldum- 
channd blockers) compared with men who did not have 
kyptrtensừm. Similar results were íound for both groups in 
tetms of si]denafil's efficacy for erecúle dyshmction.16 Also, 
changes in blood pressure and heart ra te aỉter a dose oí 
sildenabl,15 and the inddence oỉ treatment-related adverse 
eííects that were potenúally related to blood pressure 
decrease,14 were not signiScantly dlfferent between the 
groups. Evidence to assess the risk in other cardiovascular 
disorders is less extensive, although a case report of a patient 
with hypertrophic cardìomyopalhy who had cardiovascular 
adverse eữects aỉter a dose of sildenahl suggested that the 
drug may predpitate an unstable haemodynamic State in 
this condition.17
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EHecte on the ears. As of October 2007, che us FDA had 
received a total oí 29 postmarketing reports of sudden 
hearing loss wỉth phosphodiesterase type-5 inhibitors. The 
problem was sometimes accompanied by tinnitus, vertígo, 
or dĨTTÍness. In most of the cases, the hearing loss involved 
one ear, and ít vvas either a partial or complete loss o{ 
hearing. In about one-third oí cases, the Ioss was tempor-
acy. While a causal relationship couid not be established, 
patients should be advised that hearing loss may be related 
to these drugs, and to seek medical attentìon ư attected.1

I. PDA. FDA announces revỉslons to ỉabels for Ciaỉỉs. Levitra and Viagraỉ 
potemial risk oí sudden hearíng loss wiih ED drugs to be dispỉayed more 
promỉncmly (ísỉued ỈSth Octobcr 2007). Avaiỉable at: http://www.fda. 
gov/bb$/topià/NEWS/2007/NEW0l730.htmI (accessed 18/01/08)

Effecte on the eyes. The Ausơalian Adverse Drug Reac- 
tìons Advisory Commictee1 stated in June 2002 that ít had 
received 65 reports of abnormal Vision hom a total óf 773 
adverse reacdons associated with use oỉ sildenaBl reported 
over 3 yeán. A bluish tinge or haze to Vision and some 
increased light sensitivity has been reportcd by patients 
taking sildenaiil. with the percentage of reports increasing 
with inCTeasing dose.2 The visual symptoms usually peak 1 
to 2 hours aher ingestion and resolve about 3 to 4 hours 
later. The effects of a single dose oí siidenaũl 100 mg were 
studied in 5 healthy subjects.J Electrorednogram measure- 
ments shovved signiBcant changes that correlated well 
with plasma-sildenadl concenưaũons, peaking at 1 hour 
after adnúnistradon and showing complete recovery at the
6-hour measurements. Inhibidon of phosphodiesterase 
type-6 in rod photoreceptors is the most likely mechanism 
of sildenahl-assodated retinal dysíunctìon. A review o! 
visual disorders assodated vvith 5-phosphodiesterase inhi- 
bitors noted that pooled reports oí disturbances of Vision 
with sildenahl suggest an inddence of 2 to 5%; the íre- 
quency with vardenaBl and tadalaíil seems to be lovver 
although the evidence ứ limited. There is also Iittle evi- 
dence oỉ retìnal toxidty, but this dass of drugs is not 
recommended for use in patíents vvith hereditary degen- 
erative retinal disorden since they have minor inhibitory 
eổects on 6-phosphodiesterase vvhich has an important 
role in the visual transducnon Cascade.4

Other visual disturbances reponed in patíents taking 
sildenahl have induded temporary loss of Vision and 
increased intra-ocular pressure.5 A 69-year-old man vvho 
had permanent loss of Vision in One cye a few hours aíter 
taking sildenahl 100 mg was lound to have an ocdusion in a 
retinal artery.6 In another similar case of retinal artery 
ocdusion7 the patíent also had unconưolled hypertensíon; 
the authors suggested that embolisatìon by a pre-existing 
arteriosderotic plaque of the carotíd anery resulted hom 
elevated blood pressure and cardiac vvorkỉoad during sexual 
activity, rather than as a direct adverse eílect of sildenahl.

Several cases of persistent blurred Vision and visual loss 
caused by nonarteritíc anteríor ischaemic optíc neuropathy 
(NAION; vascular insuíBciency and ischaemìa at the optic 
nerve head) assodated vvlth sildenaBl use have been 
reported.8'"  GeneraUy, visual deíects đeveloped in one eye 
only vvithin 24 hours of sildenatii ingestion, although many 
of these men had taken doses of sildenaũl on past occasions 
vvithout adverse elíect. A small number of cases have also 
been repoited lor tadalaũl11'14 and vardenaBl." Hovvever. 
many oỉ these men had underlying anatomic or vascular 
risk íactors for NAION. indudỉng low cup to disc ratío 
(crovvded disc), age over 50, diabetes. hypeitension, 
ischaemic heart disease, hyperlipidaemia, and smoking. A 
smalỉ, retrospectìve, case-conưol study suggested that men 
who use sildenalil or tadalaBl and have a history of 
myocardlal inỉarcdon may be at an increased risk oỉ 
NAION.15 As of May 2005 the FDA had conduded that it 
was not possible to determine vvhether NAION was direcdy 
related to the use of phosphodiesterase type-5 inhibitors, 
the patìents' underlying vascular risk íactors or anatomical 
defects, a combinadon of these íactors, or other factors.u 
Later revievvs came to similar condusions,4-14 and the 
estimated ỉnddence of NAION in men receíving sildenaBl 
has been caỉculated to be sinúlar to estimates for the general 
populatíon.17
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Effects on mental íundion. Therc have been a few cases 
repotted1-5 o( transient global amnesiđ atter the use o{ sil- 
denaĩti or tadalaGl. Bervvcen ianuary 1998 and February 
2001, the FDA had received 35 reports of amnesia in 
vvhich sildenaíil was listed as the primary causal suspect.4

1. GandoKo c. ữ  ai. SUdenaUỈ and cransíem global amnesia. tourot Sá 
2003; 24: 145-6.
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P r e c a u tío n s

Caution is requhed in patients vvith hepatic or severe renal 
impairment, and dosage reduction of sildenafd may be 
necessary. Care is also needed in patients vvith anatomical 
deỉormation of the penis or haematological disorders that 
may predispose them to priapism. In the event of prolonged 
erection (for more than 4 hours), patients should seek 
medical assistance, as penile õssue damage and permanent 
loss oí potency can occur. Patients are also advised to stop 
taking sildenahl and seek medical advice in cases of sudden 
visual or hearing loss. Sildenahl should not be given to those 
with Ioss of Vision in one eye caused by non-arteritíc 
anterior ischaemic optic neuropathy (NAION), regardless of 
whether this was in connection with previous phosphodi- 
esterase type-5 inhibitors or not. Patients who experience 
dizáness or visual disrurbances should not drive or operate 
hazardous machinery.

The salety of sildenaSl is uncertain in patients with 
severe hepatic impairment, bleeding disorders. active peptic 
ulceration, hypotension, hypenension, a recent history of 
Sttoke, myocardial iníarction, or life-threatening arrhyth- 
mia, unstable angìna, hean ỉaiỉure. or retĩnal disorders such 
as retinỉtis pigmentosa (a minority of whom have geneúc 
disorders of reónal phosphodỉesterases). Licensed produa 
iníormation advises that it should not be used in these 
groups.

Cardiovascular disease. For mention oí a consensus 
statement on the use of sildenahl in padents with cardio- 
vascular đỉsease, see p. 2365.2.

Contaminalton of herbal preparations. Sildenahl has 
been found in Products marketed as dietary supplements 
or 'herbal Viagra' for erectile dysíunction. Serious adverse 
eữects have been reported and the FDA issued a warning 
highlighúng the potential for interactions with prescrip- 
rion medication. Other drugs that have been identihed as 
contaminants oi such herbal preparations indude gliben- 
damide and tadaỉaSl.1

For mendon of dnigs related to sildenahỉ that have been 
used similarly in dietary supplements, see AcetíldenaEl 
p. 2351.3

1. MHRA/CHM. Herbal Products ouưketed for erectUe dysfuncdon. Drug
Safety Ưpắate20Q8:1(11): 8. Aỉso avaiỉable ac http://wwwjnhra.gov.uk/
home/idcplg?McServicewGET_FILE&dDocName*COM017930&-Revi-
sionSelectíonMethod«LateỉtReỉeased (aocessed 13/11/08)

Porphyrìa. The Drug Database for Acute Porphyria, com- 
piled by the Nortvegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Sweden, dassiBes sildenahl as prob- 
ably not porphyrinogenic; it may be used as a drug of Qrst 
choice and no precautíons are needed.1

1. The Drug Database for Acute Porphyrỉa. Avaỉlable at: http://www.
dnjgs-porphyria.org (accessed 24/10/11)

In te ra c tío n s

Sildenaũl or other phosphodiesterase type-5 inhibitors may 
potentíate the hypotenáve eữects oí organic nltrates, and 
are thereỉore contra-indicated in patients receiving such 
drugs. Volatile nitrates and sodium nỉnoprusside will be 
similarly aỉỉected. Sỉldenaâl may also enhance the 
hypotensive eỉỉect oi nicorandil and use oỉ the two drugs 
together should be avoided. Symptomatìc hỵpotension may 
aỉso occur when phosphodiẽsterase type-5 inhibiton are 
given with alpha blocken. Generally, the padent should be 
stabiỉised on aipha blocker therapy beíore the phosphodi- 
esteiase type-5 inhibitor is started at a low dose and adịusted 
according to response. Drugs that inhibit the cytochrome 
P450 isoenzyme CYP3A4, such as dmetìdine, delavhdine, 
erythromydn, itraconazole, and ketoconazole, may reduce 
the deatance oi phosphodiesterase type-5 inhibitors, 
necessitatìng a reductìon in dosage. Plasma concentratìons 
of phosphodiesterase type-5 inhibitors are signihcandy 
increased by HTV-protease inhibitors, and partìculariy so by 
ritonavir-boosted regimens. Such combinadons should not 
be given unless absolutely essential. Grapeíruit juice should 
be avoided with sildenaíỉl or other phosphodiesterase type-5 
inhibitors as it may increase theữ plasma concentratìons. 
Inducers oỉ CYP3A4, such as rìỉampidn, are likely to 
decrease plasma concentratíons oi phosphodiesterase type-5 
inhibitors. Bosentan also reduces exposure to sildenaũl.

SpeciBc dosage recommendatíons ha ve been made foc 
the use of phosphodiesterase type-5 inhibitors vvith many of 
these drugs; see Uses and Administradon under AvanaSl 
(p. 2354.1), SildenaBl (p. 2364.2), TadalaBl (p. 2368.2), and 
VardenaBl (p. 2372.1).

Antivirals. Rises in sildena&l concennations alter use oỉ 
saquinavir or rìtonavir were consistent' with inhibitíon of 
metaboiism mediaced by the cytochrome P450 isoenzyme 
CYP3A4. The larger increases seen with ritonavir may be 
due to its additíonal inhibidon o( the isoenzyme CYP2C9. 
Patal myocardial iníarctíon has been reported2 in a 47- 
yeat-old padent who took sQdenaBl 25 mg with ritonavir 
and saquinavir. In a study5 of 6 HlV-positíve men being 
treaced with triple antíretroviral therapy that induded 
indinavir, plasma concentradons of sildenaBl were found 
to be signiBcandy increased compared with historical con- 
ơols.

ỉ . Muứheed GJ. tí ai. Pỉurraacokinetíc ỉntenctions between sUdenaŨỈ and 
saquínavứ/rítonavỉr. Br J Pharmaal 2000; 50: 99-107.

2. Haỉl MCS, Ahnud s. Imeractỉon between siỉđenaũỉ and HTV-1  
oombinaõon therapy. Lancet 1999; 353: 2071-2.

3. Merry c. tí  tứ. Imeractỉon of sỉldenaãl and indỉnavữ when 00- 
admỉnistered to HTV-positive patíents. AIDS 1999; 13: P101-PỈ07.

CartSovascukir drugs. Por the eỉfects o{ siỉdenaãỉ in men 
stabilised on antihypertensives in general, see EBects on the 
Carđiovascular System, p. 2365.2. For mention of a possi- 
ble inteiaction bemeen sildenaBl and verapamil, see 
Immunosuppressants, p. 2367.1.

A two-way interacnon appeais to exlst bervveen sildenaBl 
and bosenum. In a placebo-controlleđ study1 in 55 healthy 
subjects plasma concentrations of bosentan increased when 
taken with sildenaBl. while those of sUdenaBl decreased. 
The combmation was vvell tolerated hovvever, and the 
clinical signiBcance oi the interaction was not dear.

In men with stable angina given sỉldenaBl and sublingual 
glyaryl trinitrate. hypotensive symptoms occuired íor at least 
8 hours after dosing; the interactíon was not considered 
synergistic after 6 hours, although there were still additive 
eữects on blood pressure. The authors suggested that this 
data might support the cautious use of glyceryl trinitrate in 
patients hospitalised íor angina who were haemodynami- 
cally stable but had taken sildenaBl at least 6 hours 
previously.2

1. Burgess 0. a  úL Mutual phannacoỉdneũc ỉntcractiơns bctwcen steađy- 
State bosenun and àỉdenafiỉ. Eur J ơm  Pharmaai 2008; 64: 43-50.

2. Olỉver JJ. tía l. Tỉme-dependent ỉnteracúons oí the hypotensive eữects of 
sỉldenaBỈ dtxate and suhỉỉngual glyceryl trinitrate. Br 3 Qin Pharmacoỉ 
2009; 67: 403-12.

Dihydrocodeine. The use oí dihydrocodeine vvith sildenaSl 
vvas assodated Tvith priapism in 2 men who had pre- 
viously been treated successfuBy with sildenaâl.1 The first 
patient had two prolonged erectíons, lastíng 4 and 5 
hours, and the effect did not recur vvhen the dihydrocod- 
eine was stopped. The second patient had priapism on 3 
occasions in the Brst week of dihydrocodeine treatment 
but not in the subsequent 2 vveeks despite continuing 
both drugs.

I. Goidraeier D. Lamba H. Prolongcd crectỉons produced by dihydrocod- 
eine and áldcnaSl. BMJ 2002; ỈM : 1555

Food. GrapeỊhtít ịuice has been shovvn to increase bioavail- 
ability but delay absorption oỉ sildenaBl in healthy sub- 
jects.*

1. Jn ter A. a  al, EBects oí grapebuit itùce on the phannacoldnetics oí 
sildena&L CUn Pharmacol Ther 2002; 71: 21-9.

All cross-relerences reler to entries in Volume A
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immunosuppressants. Studies in men vvith.erectile dys- 
hmction who were receivừig tacrolimus after kỉdney trans- 
plantation.lound that sildenaSl had no eBeet on tacroli- 
ìnus pharmacolđnetics.1J However, the pharmacokihetic 
proSle oỉ sildenaGl diãered from thạt repotted in healthy 
subjects; the maximal plasma concentrãtion was higher, 
the area under the concentratíon-tỉme curve was 
increased, and the elimihation haU-Uỉe was prolonged.1 
Reductions in blood pressure were also íound when silde- 
nafil was given, although thú may hàve been due to an 
interaction with vtrapamil. The authois suggested that an 
initial dose oỉ 25 mg sũdenahỉ should be used, and that on 
the days of sildenaBI use the doses oỉ antỉhypertenãve 
drugs may need to be adjusted according to blood pressure 
response.'-*

1. Christ B, a  aL Interactỉons oi liMrniHl ánd «CTolimus lo men with 
erectlle dystunction sber kidney tnnsptantatioa. UrotóỊ) 2001; 58:589- 
93.

2. Chiin B. It íl. Investigation on intenction betneen taCToUmus and 
sildeiuBl in Iddney-tmupUmed patients with erectile dyíhmction. Inỉ J 
Oin Pharmacoỉ Thó 2004; 42: 149-56.

Nitrotes. Givmg sildenahl 50 mg to patients receiving iso- 
sorbide mononừrate, or subllngual glycayl ữimtrate gíven ỉ 
hour after sildenaỉil, resulted in substantiaỉly greater 
decreases in blood pressure than when the nitrate was 
given alone ịn 2 crossover studies in padents with angina.1 
Treatmerit-rệiated adverse eữects were repotted in s oỉ 16 
patients whò *‘receiyed sildenaũl with isosorbide mono- 
nitrate and ý ọ í  15rwho took sildenaSl with glyceryl tri- 
nitrate. Theauthors conhrmed that sildenaSl should not 
be taken witK’ nitrates.

1. Webb DJ. elđL  Sildenaũl dưa te potentíates the hypotensỉve eữects oỉ 
nitrỉc oxiđedonor drugs ỉn maỉe patiena m th stable anginã. ]  Am Colỉ 
Cardiol 2000; 36:25-31.

Pharmacokinetics
Sildenaãl is rapidly absorbed aíter an oral dose, with a 
bioavailability oi about 40%. Peak plasma concentrations 
occur within 30 to 120 minutes; the rate ữỉ absorptìon is 
reduced vvhen sildenaũl is given with food.

Sildenahl iỉ widely đistributed into tissues and is about 
96% bound to plasma proteins. It is metabolised in the liver 
mainly by cytochrome P450 isoenzymes CYP3A4 (the major 
route) and CYP2C9. The major metabolite, N-desmethyl- 
sildenaỉil (UK-103320) aỉso has some activity. The terminal 
haư-Iives of sildenaSl and the N-desmethyỉ metabolite are 
about 4 hours.

SildenaAl is excreted ạs metabolites, mainly in the íaeces, 
and to a lesser extern the uiine. Clearance may be reduced 
in the elderìy and in patíents vvith hepatic or severe renal 
impaỉnnent.
Reíerences.

1. Nỉchoỉs DJ. a  ai. Pharmacokinetics of rildenaSl dtrate aỉter òngle mai 
doses in heaỉtby maỉe subjects: absolute bioavaỉỉabiỉỉty. ỉood eữects and 
dose proportionaHty. Br J Qin Pharmacữi 2002: 53 (suppỉ 1): 5S-12S.

2. Muỉrhead GJ, tí ai. The efiects oỉageand renal and hepatic impếirment 
on the phaimacokỉnetỉcs of sildenaSL BrJ ơ in  Phamtacoỉ 2002; 53 (suppl 
I): 21S-30S.

3. Gupta M. tí ai. The dỉnỉcaỉ pharmacokỉnetỉcs of phosphodỉesterase-5 
ỉnhỉbitors ỉor erectỉỉe dytíuncdon. J ơin Pkarmaaỉ 2005; 45:987-1003.

4. Mukheijee A, tí ai. Popuỉation phamacokinetỉcs of sỉỉdena&ỉ ỉn tenn 
neonates: evidence of rapỉd matuxatiòn of metabolic dearance in the 
early postnataỉ period. ơin Pharmacoi Ther 2009; 85: 56-63.

Preparatìons
Proprietary Preparaiions (details are given in Volume B)

Single-tngradient Praporotions. Arg.: Activil; Almaximo; Anaus; 
BUort; Cagno; Egomax; Erectol; Expit; Palic Rle: Pinnel: For- 
zak; Gimonte SildenatU; Gladium; Hepil; Incrcsil; Juvigon Lab- 
samax; Lorbinaíil; Lumix' Magnus; Maxdosa; Maximot; Nexo- 
H1+; N ỉtro; O penvas; Param en; Perm itil; P tuspen; Segurcx; 
SildeBIt; Super-O; Tecnomax; Viagra; Vigor Plus Vimax; Viri- 
lon; Vlripotens; Vorst AuĩtraL: Revaúo; Viagra; Austria: Reva- 
áo; Viagra; Beíg.: Revatio; Viagra; Braz.: Dejavu; Esàtan; Reva- 
tio; Sollevare; Tantrix; Vasiíil; Viagra; Vưineo; CamuL: Revatio; 
Viagra; Chũc. AlSn; Dirtop; Diỉilden; ErosRl; Esantop; Helpin; 
Liher; Novaliỉ; Pluseỉec; Ripok SelerỶ; Selemp; Slaill' Vỉagra; 
Vigorex; Vimax; Zllfic Otimr. Viagra (77jt^r); Cz.: Amfidon 
Ecriten; Hldlata; Revatio; Silaxa; SOỈeldrem; Vĩagra; Vlgrande: 
Vizarsin; Denm.: Revatio; Viagra; Pãu: Viagra; Fr.: Revatio; Via- 
gra; Ger.: Revatío; Viagra; Gr.: Revatío; Vlagra; Hững Xong: 
Revatio; Viagra; Hung.: Revatio; Viagra; ỉndùc Adams Delite; 
Air Bus; Alỉigra; Androz; Be-Porce; Bison; C-Gra; Caverta; 
Echarge; Edegra; Enthusìa; Erec Erectũnax; Funtoosh; Hewon; 
Honygra; Intagra; Integra; Jean Siagra; Josh-IN; Juaiu Kama- 
gra; Leegra; Lovegra; Lupigra; Maníorce; Manpowen Meriday; 
Moragara; N-Gra; Neogra; Niagra; Nyte; Penegra; Silagra; Vĩa- 
gra; Indon.: Viagra; Vlmax; Irt: Revado; Sidena; Viagra; Vizar- 
sin; Israel: Revatio; Sliden Tarim; Via-Avenir; Vlagra; ItaL: 
Revatỉo; Viagra; Jpm Via gia; Malaysia: Vlagra; Mex.: ApodeĐL' 
Patrex; Vỉagra; Neth.: AElon; Aiifil; Aiulỉix; EnaBlril; Eildlata; 
Revatio; Silden; Sildenamed; SHderec Síldrem; Sỉlíeldrem; Tor- 
netis; vtagra; Vilgendra; Vizarsin; Norw.: Revado; Viagra; NZ: 
Avìgra; Revatío; Sllvasta; VedaSL' Viagra; pkữipp.: Adonix; 
Ambigra; Andros; ErefiL' Neo-Up; Viagra; Zilden; PoL: Ecriten; 
Falsigra; Maxigra; Revatio; Viagra; Vigrande; Viiarsin; PorL: 
Revatio; Viagra; Rus.: Viagra (Baarpa); Viasan-LF (BHacaa-JI<I>);

SJifr.: Avigra; Viagra; singapore: Revatỉo; Viagra; spaim Dra- 
gul; OYimiiTTi: Revado; Vlagra; Vixarsin; Sưed.: Reyatio; Vlagra; 
Swiiz.: Revatio; Vĩagra; Thai.: Elonza; Revado; Sidegra; Vĩagra; 
Turk.: Degra; Egừá; Revatio; Sildegra; Vlagra; Vigíande; UK: 
Nipatra; Revatíõ; Vlagra; Vliaisin; ukr.: Conegra (KoHerpa); 
Erasmo (3pac»í0)t; Erektil (3perran); Eroton pỊxmm); Extra 
(3Kcipa)-f; btagra (Himrpa); Novygra (Hoaxrpa); Penimẹx 
(IleHHMexc); Potẽntiale (noTemdaiie); sĩlada (Cnnaãa); Superviga 
(Cynepam); ultì-mate (Ahth-Mct); Vecta (Bexra)t; Viagra 
(Biiarpa); Vigrande (BmpaaAB); USA: Revatio; Vĩagra; Venẽx.: 
Duroval; Itaka; Viagra; Viasek; Viasil; Vígrasol; Viosex; VliidiL
Pbanrocopoõal Praparations
OSP 36: Sildenahl Citrate Oral Suspension.

S i l o d o s i n  (BAN, rlN N )

^ỉeiòdosin; "siiodosĩnã: Silodosine; 
Silodosirium; ũuib6fl03MH.
(-)-l-(3-HydroxypropyD-5-[(2/?)-2-(I2-Ì2-(Z2,2-trifluoroethoxy). 
phenọxyíeửiýl}arninoỉpropyl]-Z3-dihydro-1H-indole-7-car' 
boxamide. :
C25H32F3N30 4=4955 
CAS — 160970-54-7.
ATC — G04CA04. . • -i
ATC Vet — QG04CA04.
UNII — CUZ39LUY82. V -

U se s  a n d  A d m in is t r a t io n

Silodosin is an alphai-adrenoceptorblocker (p. 1243.1) that 
is reported to be selective for the alpha1A-adrenoceptor 
subtype. It is used orally in benign prostaúc hyperplasia 
(p. 2347.1) to relieve symptoms of urinary obstruction, in a 
usual dose oí 8 mg daily with food. as a single dose or in 2 
divided doses. Doses may need to be reduced in renal 
impairment, see below.
Reĩerences.

1. Schỉlii s. Benzerouaỉ KE. SUodosỉn: a seỉectỉve a iA-ađrenergic receptor 
amagonỉn ỉor ỉhe treatmem of benỉgn prostatìc hypeiplasia. ơừi Ther 
2009; 31:2489*2502.

2. Cantrdl MA. et aL SQodosỉn ỉor be&ign prosutỉc hyperplasỉa. A m  
Pharmaather 2010; 44: 302-10.

Adminìstration in renal impairment. Exposure to sỉlodosin 
may be increased in patients with renal impairment No 
dosage adjustment is considered necessary in patients with 
mild renal impairment (creatinine dearancẹ, cc , 
50mI7minute and above). In those with moderate renal 
impairment (CC 30 to 50 mL/minute), the oral dose 
should be reduced to 4mg once daily; silodosin ũ  
contra-indicated in severe impaỉrment (CC less than 
30mL/minute).

A d v e r s e  E f fe đ s ,  T re a tm e n t, a n d  P r e c a u tìo n s

As for Prazosin Hydrochloride, p. 1474.3 and p. 1475.1. 
Additional adverse eữectỉ indude ejaculation abnonnalines 
such as reưograde ejaculation (reversible on stopping 
treatment), arrhythmias. increased blood triglycerides, and 
skin reactìons. Intraoperative Ooppy irìs syndrome has also 
been assoóated with the use oỉ alpha blocken, see Cataract 
Surgery, under Tamsulosìn p. 2369.3.

Silodosin should not be ùscd in patients with severe renal 
impairment, and the dose may neêd to be adjusted in those 
with moderate renal impairment (see Administration in 

. Renal Impaừment, above). Increases in liver enzyme 
values, impaired hepatic (unction, and jaundice have been 
reported; silodosin should be avoided in patients with severe 
hepatic impairment. It should also not be used with strong 
inhibitors of cytochrome P450 isoenzyme CYP3A4 or P- 
glycọprotein; caution is required when used with moderate 
CỶP3A4 inhibitors (see Interactions, be!ow).

In te ra c tio n s

As íor Prazosin Hydrochlorìde. p. 1475.1.
Silodosin is metabolised by the cytochrome P450 

isoenzyme CYP3A4, and use with CYP3A4 inhibitors may 
increase exposure tọ silodosin. Use with strong CYP3A4 
Inhibitors such as ketoconazole is contra-indicated; caution 
is advised with use of moderate CYP3A4 ũihibitors. 
Siỉodosin is also metabolised by UDP-glucuronosyltransíer- 
ase 2B7 (UGT2B7), and use with inhibitors of this enzyme 
may increase silodosin exposure.

Sllodosin is a P-glycoprotein substrate, and use with P- 
giycoprotein inhibitors may incxease exposure to silodosin; 
use vvith strong inhibitors su ch as ddosporin is not 
recommended.

P h a r m a c o k in e t ic s

Peak concentradons of silodosin occur about 2.6 houts after 
an oral dose; absolute bioavailability is about 32%. 
Exposure to silodosin is decreased when given vvith a meal 
that is moderately high in íat and calories. Silodosin is about 
97% protein bound. It undergoes extensive metabolism

through glucuronidation, alcohol and aldehyde 
dehydrogenase, and cytochrome P450 isoenzyme CYP3A4. 
The main metabolite is a glucuronỉde conjugate (KMD- 
3213G) that is lormed viă UDP-glucuronósỹltransíerase 
2B7; it is acdve and bas a halí-liíe oí about 24 hours. with a 
four times greater exposure than silodosm. The second 
major metabolite (KMD-3293) is ỉoimed by alcohol and 
aldehyde dehyđrogenase; it is not expected to contribute to 
the overall activity. Aỉter oral dosing, about 34% is 
recovered in the urine and 55% in the íaeces.

Preparotions
Propnetory Preporations (details are given ỉn Volume B)
Single ingradient Preporolions. Belg.: Sllodyx; Canad.: RapaỂo; 
Ca.: Silodyx; Ororec Fr.: Silodyx; Urorec Ger.: Uroreq Gr.: 
Silodyx; Urorec IrL: Sỉlodyx; Uroreq Jpn: Uiiet Neứỉ.: Slỉodyx; 
Urorec PoL: Silodyx; Urorec PorL: Silodyx; Urorec Rus.: Uror- 
ec (ypopex); Spain: Silođyx; Urorec ũkr.: Urorec (Ypoper); 
USA: Rapaỉlo.

Solifenacin Succinate
ỊBANM. USAN, rlNNMI
Soliíénacine, Sucdnate de; Sollíenacini Succinas; Succinato 
de soliỉenacina; YM-905,- YM-67905; Co/mộeHannHa CyKCM-
H3T. ............................
(3fl)-1 -Azabicydo[22.2]OCT-3-yỊ 0 SH  -phenyl-3,4-dihydroiso- 
quinoline-2(l HKarboxylate compound with butanedioic 
add (1:1). ...
CnHJ6N A A H A = 4 8 0 .6  •
CAS —  242478-37-1 (soliỉenaân); 242478-38-2 (soliíenacin 
sucdnate). .
ATC — Ũ04BD0&... .
ATC Ver —  QG04BD08.
UNII —  KKẠSDLD70Ỉ.

Uses and Adminỉstration
Soliỉenadn sucdnate is a selective M) antimuscarinic with 
actìons similar to those of atropine (p. 1310.3). It is used in 
the treatment oí uiinary ừequency, uigency, and incont- 
inence in detrusor instability (p. 2349.2). SoUíenadn 
sucónate is given orally in usual doses of 5 mg once daily. 
íncreased to lOmg once daily ií required. Maximum doses 
of 5 mg once daiỉy are recommended in patients receiving 
drugs su ch as ketoconazole or ritonavir that are strong 
inhibitors of the cytochrome P450 isoenzyme CYP3A4. For 
doses in hepatic or renal impaỉnnent, see belovv. 
Reíerences.

1. chappỉe a t  đ  aL Ramỉomỉxed. đoubỉe-blỉsd placebo- and toỉterodỉne* 
conưoDed nỉal oỉ the once-daỉỉy amimuscarlnỉc agent solỉỉenadn ỉn 
patỉenu with symptomadc ovenctíve bUdder. BJƯ Iỉữ 2004; 93:303-10.

2. Cardozo L  tí  al. Randomized. doụble-biind placebo controũed ưial oỉ 
the once dâiỉy anthnuscaĩỉnỉe agènt soỉỉỉenàdn sucdnate ỉn patỉents 
wỉth overactìve bladder. J UmI (Baừbnore) 2004; 172: 1919-24.

3. Haab F, a  al. Long-term open-ỉabeỉ sohỉenacỉn ưeatment assoóated with 
penỉstence wỉth thenpy in patíents wỉth overactive bladder syndrome. 
Eur Uroỉ 2005; 47: 376-84.

4. Chappie CR. tí ai. A compaĩỉson of the efficacy and tolerabiỉỉty of 
soliỉenadn sncdnate and extendeđ reỉease toỉterodữỉe at treaiỉng 
overactíve bỉadder syndrome: results of the STAR trial. Eur ưrol 2005; 
48:464-70.

5. Abrams p, Swift s. SoUíe&adn ỉs eữectỉve for the treatme&t QÍ OAB đry 
patíeots: a pooỉed aruỉysú. Eur Uraỉ 2005; 48:483-7.

6. Payne CK. SoUỉenadn in overacõve bỉadder syndrome. Drup 2006; 66: 
175-90.

7. Garely ÀD, tí ai. Soiưetiadn for overactìve bUdder with ìncontinence: 
5ymptom bother and healỉh-reiaỉed qualỉty cá Iife outcomes. A m  
PharmanÚKr 2007; 41: 391-8.

8. Mỉchel MC tí ai. Cardiovascular saỉety and overaỉỉ tolerabỉlity of 
solỉíenadn ỉn routine dỉnỉcal use: a 12-week. open-label. post- 
marketỉni surveiDance stuđy. D ntf Sạfèty 2008; 31: 505-14.

9. Peỉman RS. et ai. Solỉỉenatín at 3 ycars: a revỉew of cíBcacy and safety. 
Postgraấ M eẩ 2008; 120: 85-91.

10. Cardoxo u  tí al. SUNRỈSB Study Group. Soldenacỉn in the treatment oỉ 
urgency and other symptoms of overactíve bladden results from a 
randomỉzed. double-blind. placebo-comroỉled. rising-đose trial. BJU ĩnt 
2008; 102: 1120-7.

Admmịstration in hepcrtic and renal impairtnent. Oral 
doses oỉ 5mg oi soữlenacin sucdnate õnce daiỉy are 
recommended in patíents with moderate hepatic impair- 
ment (Child-Pugh category B) or severe renal impainnent 
(creatinine dearance less than 30mL/minute). It should 
not be used in patients with severe hepatic impairment 
(Child-Pugh category C) or in those undergoing haemo- 
dialysis.

Adverse Effeds, Treatment, and Precautions
As for Atropine Sulỉate, p. 1312.1 andp. 1312-2. Solỉỉenadn 
sucdnate should be used with caution in patients also 
receivmg inhibitors ơf the cytochrome P450 isoenzyme 
CYP3A4 (see Interactions, p. 2368.1 and Uses and 
Administration, above). It should also be used with caution 
in hepatic and renal impairment

Effects on the ocnfiovascular System. A !2-week post- 
marketing surveillance study íound solUenadn hàd no

The Symbol t  denotes a preparatíon no longer actively marketed
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effect on the heart ra te or blood pressure of patients with 
overactive bladder syndrome, despite many patíents hav- 
ing cardiovascular co-morbidities.1 However, u s licensed 
product iniormation States that QT prolongation and tor- 
sade de pointes have been reported in assodation vvith 
soliỉenadn use, although causality and ữequency could 
not be determined.

1. Mỉchel MC et ai. CaFdiovascuJar saíety and overaỉi tolerabílity oí 
soỉỉỉenadn in routỉne dinỉcal use: a 12-vveek. open-labeỉ. post- 
marketỉng surveillance study. Drug Sữftíy 2008; 31: 505-14.

Porphyria. The Drug Database for Acute Porphyria, com- 
pỉled by the Nonvegian Porphyria Centte (NAPOS) and 
the Porphyria Centre Svveden, dassiỂes soỉiỉenadn as 
probably not porphyrtnogenic it may be used as a dnig of 
first choice and no precautions are needed.1

I. The Drug Dacabase for Aaite Porphyria. Availabie at: http://www. 
drugs-porphyria.org (accessed 24/10/11)

Interađions
As for antimuscarinics in general (see Atropine Sulíate, 
p. 1312.3). Hxposure to solifenadn sucdnate may be 
increased by drugs that inhibit the cytochrome P450 
isoenzyme CYP3A4. Although there is a lack of data, 
licensed product iníormation also vvams of the potential for 
interaaion between soliỉenadn sucdnate and substiates or 
inducers of CYP3A4. Dosage adjustment for solưenadn 
succìnate may be necessary (see Uses and Administration. 
p. 2367.3).

Pharmacokinetìcs
After an oraldose, soiưenacin sucánate is absorbed from the 
gastrointestinal tract; peak plasma concentrations occur 
aíter 3 to 8 hours and bioavailabiỉity is about 90%. 
SolUenadn is about 98% bound to plasma proteìns. It ìs 
extensively metabolised in the liver, mainly by the 
cytochrome P450 isoenzyme CYP3A4, and has a terminal 
half-life oí 45 to 68 hours. Soliỉenadn is excreted mainly as 
metabolites in urine and íaeces.
Reíerences.

1. Kuipers ME. et aL Solỉíeoadn demonstrates higb absolute bioavailability 
in healthy men. Drugt K ũ  2004; 5; 73-81.

2. Smulden RA. tt al. Pharmacokinctics and salety oi sditenadn sucánate 
in heallby young men. J Oin Pharmaal 2004; 44: 1023-33.

3. Doroshyenko o. Fuhr u. Clỉnical pharmacokineũa and phannacody- 
nam ia oí solilenacin. Qin Pharmacokbut 2009; 48: 281-302.

Preparatìons
Propríetory Preparations (details are given in Volume B)

Sìngle-ingredìent Preparationỉ. Arg.: Vesicare; AustraL: Vesicare; 
Austria: Vesicare; Belg.: Vesicare; Braz.: Vesicade; Vesicare; 
CartatL: Vesicare; ơtina: Vesicare (J13đl); C i; Asollena; Vesi- 
care; Zevesin; Dertm.: Vesícare; Fin.: Vesicare; Fr.: Vesicare; 
Ger.: Vesikur; Gr.: Vesicare; Hong Kong: Vesicare; Hung.: Vesi- 
care; India: Bispec Indan.: Vesicare; IrL: Vesitirim; Israel: Vesi- 
care; /ta/.: Vesiker; Jpn: Vesicare; Ualaysia: Vesicare; Mex.: 
Vesicare; Neth.: FIomin; Uriclint; Vesicare; Norur.: Vesicare; 
NZ: Vesicare; Phữipp.: Vesicare; PoL: Vesicare; Port: Plomin; 
Uriclin; Vesicare; Rus.: Vesicare (Bearacap); S.Afr.: Vesicare; Sin
gapore. Vesicare: Spairr. Vesicare; Swed.: Vesicare; Switỉ.: Vesi- 
care; Thai.: Vesicare; Turk.: Kinzy; UK: Vesicare; Ukr.: Vesicare 
(Beamcap); USA: Vesicare.

Tadalafỉl ÍBAN, USAN, HNNI
GF-196960; IC-351; Tadalafiili; TadalaRla; TadalaAlo; Tadalatì- 
ỉum; Taaatiaộn/I.
(6R, 12a/?)-23,6,7,12,12a-Hexahydro-2-methyl-6-[3,4-(methy- 
lenedioxy)phenyl]pyrazino[)',2';l,6]pyrido[314-6][ndole-l14- 
dione.
C2jH,9N30 4=389.4 
CAS — ĩ71596-29-5.
ATC —  G048E08.
ATC Vet —  QG048E08.
UNII —  742SXX0ICT.

Shreel names. The tollovving terms have been used as 'Street 
names' (see p. vii) or slang names for various íorms of 
tadalaũl:

Weekend Pill.
Ptiarmacopoeỉas. In Eur. (see p. vii) and us.
Ph. Eur. 8: (TadalaAl). A white or almost white powder. 
Practically insoluble in vvaten slightly soluble in dichlor- 
omethane; íreeiy soluble in dimethyl sulíoxide.
USP 36: (Tadalahl). A white or almost white povvder. 
Practically insoluble in waten slightly soluble in dichlor- 
omethane; freely soluble in dimethyl sulíoxide.

An oral suspension oỉ tadalaũl extemporaneously 
prepared írom tâdalahl tablets was stable tor at least 91 
days when stored in amber plastic bottlés at room 
temperature.1

1. Pecrit RS, tí ai. Scabỉlity of an extemporaneously prepared tadaỉaâl 
suspension. Aiĩt J Health-Syỉí Pharm 2012; 69: 592-4.

U se s  a n d  A d m in is t r a t io n

Tadalaũl is a phosphodỉesterase type-5 inhibítor yvith 
actions and uses simỉlar to those of sildenahl (p. 2364.2). It is 
used in the management of erectile đyshinction (p. 2348.2). 
oỉ benign prostatic hyperplasia (p. 2347.1), and oí 
pulmonary arterial hypertension (p. 1278.2).

For erectile dysíunction, tadalahl is given orally in a 
usual dose o í lOmg at least 30 minutes bctore sexual 
intercourse and may be taken with or vvithout food; the 
dose may be increased to 20 mg, or decreased to 5 mg, iỉ 
necessary. EíBcacy may persist for up to 36 hours after 
dosing. TadalaAl should not be taken more than once in 24 
hours.

For those vvho respond to tadalaũl when taken as 
needed. and anddpate ửequent use (defined as at least 
twice weekly), a reguiar daily regimen may be considered 
suitable. In the UK the recommended dose in such patients 
is 5 mg once daiỉy, taken at about the same tíme each day. 
The dose may be decreased to 2.5 mg once daily based on 
individual tolerability. In the USA. the recommended 
starting dose of tadaladl for daily use is 2.5 mg, ta ken at 
about the same time each day, vvhich may then be increased 
to 5mg. based on tolerability and etticacy. The lowest 
possible starting dose of tadalabl should be given iỉ the 
patỉent is taking an alpha blocker.

For benign prostatic hyperplasia tadalaíil is given in a 
dose of 5 mg daily, taken at the same time every day. Use 
with an alpha blocker is not recommended.

In padents taking potent ừihibitors oi the cytochrome 
P450 isoenzyme CYP3A4, such as ketoconazole or ritonavir- 
boosted Hiv-protease inhibitors, the dose of tadalaẼi when 
used as needed should not exceed 10 mg once every 72 
hours; when used on a regular daily basừ for erectile 
dyshmction, the dose should not exceed 2.5 mg.

To improve exercise ability in puknonary arterial 
hypertensỉoa tadalaAl is given orally in a dose of 40 mg 
once daily. Tadalaíil therapy should be stopped at least 24 
hours belore starting ưeatment with ritonavir. In padents 
who have been taking ritonavir for at least one week, 
tadalahl therapy can be started at 20 mg once daily, and 
increaỉed to 40 mg once daily as tolerated. Tadalaíìl should 
be avoided ÚI patients taking other potent inhibitors of 
CYP3A4 and in patients taking potent inducen of CYP3A4.

Dosage adjustments are not necessary in elderly patients; 
for recommendatìons in hepatic or renal impairment. see 
beIow.

Reíerences.
1. Brodc GB. tí ai. BÍTtcacy and saỉety of udalaũl íor che creaonent of 

erecòỉe dyshinccion: resulcs 0i imegrated anaỉyses. J Urol (Baừimort) 
2002; 168: 1332-6. Correcnon. ibid. 2005; 173: 664. ỉdosage error in 
abstractl

2. Brock GB. TadalaSỈ: a aew agent ỉor erectiỉe dyriunction. Can J Uroỉ 
2003; 10 (suppl 1); 17-22.

3. Belỉa AJ. Brock GB. TadaiaGỈ in the treaunent oỉ erectile dysfunctỉon. 
Cun Urot Rep 2003: 4ỉ 472-8.

4. Curran MP. Keatíng GM. Tadalaíỉl. ữrvgs 2003; 63:2203- ỉ 2. Correctíon. 
ttid.;2703.

ỉ. Meuỉeman EJ. Review of cadataAỈ in ỉbe treatmem of erectíle 
dyshincnoa. Expert Opàt Pharmaeơther 2003; 4: 2049-56.

6. Padma-Nathan H. BIBcacy and toierabiUty oỉ tadalalll a noveỉ 
phosphodiesterase 5 inhibỉtor. in treatmenỉ of erectile dyshmctíon. Am 
i  Carđioi 2003: 92 (suppl 1); 19M-25M.

7. Canon cc, tí ai. The eSBcacy and saỉety oỉ tadalahl: an updaỉe. BJU Int 
2004; 93: 1276-81.

8. DoggreD SA. Compaiìson oỉ dinical oỉals wìth 9Ỉdenafll vardenaiu and 
udaUỉìỉ in ereaỉỉe dysfunaíon. Expert opin Pharmaeother 2005; 6:75-84.

9. Donamcd CF, tí ai. Eíãcacy and safety oí cadalaQl once daily: 
consíderatỉons for che pracdcal applỉcatíon oí a daiỉy dosúig opnon. Cun 
Med Ra Opm 2008; 24: 3383-92.

10. GalỉỀ N, tí ai. Pulmonary Arteríaỉ HypertensíOQ and Response to 
TadalaRỈ (PHIRST) Stuđy Group. Tadãusi cherapy íor pulrao nary 
arterỉaỉ hypertension. ơreuỉatùm 2009; 119:2394-2903.

ỉ 1. Andenson KE, tí đi. TadaỉaSl for the oreacment of lower ưrínary ỉract 
symptoms secondary co benign prostadc hyperpla^ỉa: pathophysiology 
and medianỉsm(ỉ) õc actíon. Neũroumi Urodyn 2011; 30: 292-301.

12. Pont H. tí aL íor che LVHJ stuđy team. Eỉdcaqr and saíety of udaUCl 
once daily in the oreaunem oí men wỉtfa lovver urỉnary tract sympcoms 
suggestíve of benign proscatỉc byperpiasia: resuln of an imemational 
randomized, double-blínd, pỉacebo-controUed crỉaL Eur Urol 2011; 60: 
1105-13.

Administraíion in hepatk impainment. Exposure to uda- 
lafil in patients with mild to moderate hepatic ũnpairment 
is comparable to healthy subjects when an oral dose oí 
lOmg is used.

When used for erectlle dyshmction or benỉgn 
prostatlc hyperplasia, licensed product inỉormation States 
the following:
• mild to moderate hepatíc impaữment (Child-Pugh Class 

A or B); the maximum oral dose is 10 mg; regular daily 
dosing has not been extensively evaluated and caution is 
required

• severe hepatic impairment (Child-Pugh Class C): 
ínsuỉSáent data are available; in the UK. caution iỉ 
advised. and in the USÀ use in this group is not 
recommended

For pulm onary arterial hypertension, licensed product 
inlormadon recommends a reduced starting dose of oral 
tadaỉaỉil 20 mg once daily for patìents vvith mild to moderate

hepatic ímpairmenL' again. use in patients with severe 
hepatìc impairment is not recommended.

Adnũnúỉrcrtion in renal impainnent. The dearance oi 
tadalaũl is reduced in renal impairment.

When used for erectlle dysíunctíon, UK licensed 
product iníormation ỉor tadalaSl recommends the follow- 
ing:
• mild to moderate renal impaữment: no dose adjustment
• severe renal impairment: the maximum oral dose is 

10 mg; regular daily dosing is not recommended in these 
patíents

Dose recommendations in the USA for erectile dyshinction. 
when used as rưcded, in patients with ienal impairment 
based on creatinine dearance (CC) are:
• mild (CC 51 to 80mL/minute): no dose adjustment
• moderate (CC 30 to 50 mL/minute): an initial oral dose of 

5 mg not more than once daiỉy, with a maxũnum dose oí 
lOmg in 48 hours

• severe (CC less than 30 mL/minute or on haemodialyãs): 
a maximum oral dose of 5 mg not more than once in 
every 72 hours

For patients taking tadalaỉil on a reguìar daily basừ for 
erectile dysíunction only;
• mild or moderate (CC 30mL/minute and over); no 

dosage adjustment
• severe (CC less than 30 mi/minute or on haemodialysis): 

not recommended
For patients taking tadalahl on a regular daily basừ ỉor 
benlgn prostatic hyperplasia (with or vvìthout erectile 
dyshinction):
• moderate (CC 30 to 50 mUminute): an initial oral dose of

2.5 mg once daìly. increased to 5 mg once daily u 
necessary according to response

• severe (CC Iess than 30 mL/minute or on haemodialysis): 
not recommended

In pulm onary arterỉal hypertension, a starting dose oỉ 
20 mg orally once daily is recommcnded in patíents with 
mild to moderate renal impairment (CC 31 to 80mi/mi- 
nute). increased to 40 mg once daily as tolerated. Due to a 
lack of clinical experience, use should be avoided in patients 
with severe re nai ímpairment (CC less than 30mL/minute) 
or those on haemodialysis; tadalaãl is not eliminated by 
dialysis.

High-cltitude disorders. Hypoxic pulmonary hypenension 
assodated with high altitude (p. 1276.2) may respond to 
tadalaSl. A small study1 has shovm some promising resuỉts 
in adults with a history oi high-altitude pulmonary 
oedema.

1. Maggìorinỉ M. a  a i Both tadaUGl and dcxamcthasone may reduce the 
ỉnddence ot hỉgh-aỉtỉtude puỉmoiury edema: a randomized oiaL Aĩtn 
Interrt Med 200«; 14S: 497-506.

A d v e r s e  E ffe c ts  a n d  P r e c a u tio n s

As for Sildenaỉil, p. 2365.2 and p. 2366.2. Visual 
disturbances may occur less ừequently wlth tadalahỉ than 
with sildenaSl. Dosage reductions may be requứed in 
paúents with hepatic or renal impainnent.
Reíerences.

1. Montorsí F, tí aỉ. Long-cerm saíecy and Lolerabillcy oí tadaỉahl ỉn che 
ơeatment of ereccỉỉe dyshinctìon. Eur Ưroỉ 2004; 45: 339-44.

Gsntnmination o í herbal preparations. For mention oỉ 
dietary supplements contaminated with drugs su ch as 
tadalafil, see Contamination oi Herbal Preparations, under 
Sildenaũl p. 2366.2.

Effeds on the cardiovascular System. Reíerences.
1. Kỉoner RA. tí ai. Cardỉovascuỉar eQeccs of tadaỉaâL Am J  Cardiol 2003; 92: 

37M-46M.

Effects on the cerebravascular System. Intracerebràl 
haemorrhage1 and subỉirachnoid haemorrhage2 have been 
reported folỉowmg single oral doses of tadalaSl (40 mg and 
20 mg, respectively) for erectile dysíunction.

1. GazzerỉR.eíe/. ĩnưacerebtaỉ hemotrhage assodaced wlth U5e of tadaỉahỉ
(CialU). iỉeunỉagy 2008; 70: 1289-90.

2. Shákh-Talu M. Alaywa RA. Subarađinoỉd hemorrhage assodated ndth 
t»dềi*ŨL Am JHaiừh-Syst fítarm  20ỈU  68: 1195-6.

Porphyría. The Drug Daubase for Acute Poiphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyiìa Cenưe Sweden. dassiSes tadalaãl as prob- 
ably not porphyrinogenic; it may be used as a drug oi first 
choice and no precauđons are needed.1

1. The Drug Daubase for Acute Porphyria. Avaỉlabỉe at: ỉutp://www. 
drugs-poiphYxU.org (accessed 24/10/11)

In te ra c tio n s

As ỉor SildenaSỈ, p. 2366.3.
Although phosphodiesterase type-5 inhibitors may be 

used cautiously with alpha blockers, UK licensed product 
iníormatíon recommendỉ against the use of tadalahl with 
doxazosin.

All cross-reíerences reíer to entries in Volume A

http://www


Antifungals. Priapism occurred in a man who took two 
separatẽ doses oí tadalaũl lOmg, at least one month apart, 
dũring tíraamtaoĩe treatment.1 He was able to take sildena- 
fil during ìtraconazole treatment without adveise eữect. 
See aỉso Uses and AdminỉstTation, p. 2368.2, ỉor recom- 
mended tadalahl dosage when it is taken with inhibitors 
of the cytochrome P450 isoenzyme CYP3A4.

1. GalatU u  tí aL Intaacdon between tadalatn and hraconimle. Am  
Phanm atim  2005; 19:200.

Antivirals. A study in healthy subjects given tadalahl with 
ritonavir-booíted tìpranavir shovved a ágniũcant increase in 
tadalahl concentratlons initỉally, but once at steady State 
thesé HlV-proteàse inbỉbitois had little effect on tadalaãl 
phannacolonetics.1 See also Uses and Administration. 
p. 2368.2, ỉor recommended tadalaSl dosage when it is 
taken with inhibitors oỉ the cytochrome P450 isoenzyme 
CYP3A4.

1. GanaSo R. tí oL EtEea ot dpnnavir/ritonavữ combinatíon an Ibe 
pharmacoldnctia of tadiUíil in bealthy volunteen. J chn Pharmacal 
2011:51: 1071-«.

Nitrates. Phosphodiesterase type-5 inhibitors may potenti- 
ate the hypotensive eSects of organic nitrates. and are 
thereỉore contra-inđicated in patíents receivũig such 
dnigs. An interaction betvveen tadalaẼl and sublingual gly- 
cerỳi trinìtrattyvas reported to occur when gỉycẽryl tn- 
niữate Was given within 24 hours aỉter tadalăsi bũt was 
no longer detectable at 48 hours.1 Licensed product iníor- 
mation recoihmends that iỉ nitrate treatment ís needed in 
a liỉe-threatening situation then it should onỉy be given at 
least 48 hours ãíter the last dose oỉ tadalaíũ and under 
dose medical supervision.

1. Kloner RA. tí al. Time coune oí the interaaion b en m n  tidaUíU and 
nitrates. J Am Caữ CarSel 2001; 42: 1855-60.

P h a r m a c o k in e t ic s

TadalaỄl is well absoibed aíter an oral dose. Peak plasma 
concentrations occur vvithin 2 hours; the rate and extern oỉ 
absotpúon are aot aHected by ỉood.

Tadalahl is vvidely distributed in to tissues and iỉ about 
94% bound to plasma proteins. It is metabolised in the liver 
mainỉy by the cytochrome P450 isoenzyme CYP3A4. The 
major metabolite, the methylcatechol glucuronide, iỉ 
inactive. The mean haU-liíe of tadalaũl is about 17.5 hours.

TadalaSl is excreted, mainly as metabolites, in the ỉaeces 
(61% of the dose), and to a lesser extern the urine (36% of 
the dose). Clearance may be reduced in the eỉderly and in 
padents with renal impairment.
Reíerences.

1. GupCa M, đ  aL The dỉnkaỉ pharmacotínetỉcs of phosphođỉestense-5 
inhỉbitors for erectỉle đysíunction. J ctin Pharmacoỉ 200$; 45: 987-1003.

2. Focguc ST, a  ai. TadaỉaíD phaxmacokỉnetỉcs in healthy subịects. Br J Oừt 
Pharmaeoỉ 2006; 61: 280-8.

3. Porgue ST. tt aL BSects oi gender. age, dỉabetes meOitus and renaỉ and 
hepaiỉc ỉmpaỉiment on tadalaãl pharmacokinetics. Br J CUn Pharmacol 
2007; 63: 24-35.

Preparations
Proprietarỵ Preporahonỉ (details are given in Voỉume B)

Sngle 'mgradient Praporotion*. Arg.: Cialis; AustraL: Addrca; 
Cialis; Austrũc. Adórca; Cialis; Belg.: Addrca; Cialis; Braz.: 
Addrca; Cialis; Canad.: Addrca; Cialis; Chile. Ciatis; China: Cia- 
lỉs (ftS73); Cz.; Addrca; Cialis; Denrn.: Addrca; Cialis; Fin.: 
Cialis; Fr.: Addrca; Cialis; Ger.: Addrca; Cialis; Gr.: Cialis; 
Hong Kơng: Cialis; Hung.: Cialiỉ; India: Erectalis; Forzest; 
Getgo; Maníorce More; Oneaid; Tadadp; Zydalis; Indon.: Cialis; 
Irt: Cialiỉ; Israeh Cialls; ItaL: Cialis; Malaysũr. Ciaiis; Mac.: Cia- 
lis; Neth.: Addrca; Cialis; Norw.[ Addrca; Cialis; NZ: Cialis; 
P hữ ipp .: Cỉaỉỉs; PoL: Cialis; P ort.: Addrca; ciaỉis; R u i.: Cialis 
(Cnarac); S.Afr.: Cialis; Singapore. Cialis; Spain: Adcirca; Cialis; 
SwetL: Addrca; Cialls; Switz.: Addrca; Cialis; Thai.: Cialis; 
Turk.: Cialis; Liíta; Longis; Pasport; UK: Cialisr ukr.: Cialis 
(Ciuuihc); USA: Adtírca; Cialis; Venez.; Cialis.

Phannacopoeial Prepartrtions
USP 36: Tadalahl Tablets.

Tamsulosin Hydrochloride
IBANM, USAN, riNNMI
Amsulọsin Hydrochtoride; Hidrodorurp de tamsulosina; LY- 
253351; Tamsulòsiinihydroldoridi; Tamsuiosin Hidroldoriir; 
Tamsulosina, hidrodoruro de; Tamsuloịine. Chlorhydrate de; 
Tàmsuloằnhỳclroctílorid; Tamsulosinrtytìròktorid; Tamsulosi* 
nívHỳtj}wh1óndữrn; YM-617; YM-12617-1; TaMcyno3MHa 
rMAPOwópjín-;/?^YM:12617.' -
(.-H/O^rCịTÌC-íò^ẸthbxyphenoxyỉéthyOaminoỊ-propyl)^- 
methoxybenzenesutfonamide hydrochkiride. 
Ca)H2aN20sS,Ha=445.Q • - .
CAS —  106133-20-4 (tpmsulosin); Ị06463-Ư-6 (tamsuiosin
hydrođilònde)....
Á K  r-GứíCẠOl' , .  . . .  .

TadQlaỉil/Tamsulosin Hydrochloride 2369

ÁT£VẻtQG04ỀAOẼ ' *• ••> - ^ í
UNU — Í1SV1951MR. • ' ^ j

Pharmacopoeias. In Eur. (see p. vii), Jpn, and us.
Ph. Bur. 8: (Tamsulosin Hyđrochloride). A white or almost 
vvhite powder. Slightly soluble in vrater and in anhydrous 
alcohol; íreely soluble in íormic add.
USP 36: (Tamsulosin Hydrochloride). A white or almost 
white crystalline powder. Slightly soluble in water and ìn 
dehydrateđ alcohoi; spaiingly sõluble in methyl alcohol; 
practically insoluble in ether ỉreely soluble in ỉormic atíd. 
Store in airtíght containers at a temperatuie of 20 degrees to 
25 degrees, excursions peimitted between 15 degrees and 
30 degrees.

U se s  a n d  A d m in is t r a t io n

Tamsulosin ìs an alphai-adrenoceptor blocker (p. 1243.1) 
with actions similar to those oỉ prazosin (p. 1474.1); it is 
reported to be more selective for the alphaiA-adrenoceptor 
subtype, which accounts for about 70% of the a t 
adrenoceptors in the prostate. It is used in benign prostatic 
hyperplasia (p. 2347.1) to relieve symptoms of urinaiy 
obstructíon.

In benign prostatic hyperplasia, tamsulosin hydro- 
chloride is given orally in a modihed-release íormulatíon, in 
a dose of 400 micrograms once daily. Licensed u s product 
iníonnation States that the dose may be increased after 2 to 
4 weeks, ư necessary, to 800 micrograms once daily. 
Revlews.

1. WDde ML McTavtsh D. Tamíulosln: a reviev* of its pbarmacological 
. propcrtìes and therapeudc potendal in the management of symptomadc
benign prosudc hyperplasia. D nip 1996; 52: «83-98.

2. Lee M. Tamsulosin lor the treatment of benign piosudc hypertrophy. 
A m  ĩharmttcoứưr 2000; 14:188-99.

3. Lyseng-WiUiainson KA. tí ai. Taouulosỉn: an update of its role in the 
management of lower urinary traa symptomí. òrut1 2002; 62: 115-67.

4. Ren R-M. tí al. ESicacy and saỉety õt tamsuloán ĩor the treatment of 
benign prosuúc hypetplasia: a meta analyds. ơíĩn Mtd J (EoịI) 2010; 
123: 234-8.

AntideprasanHnduced genHo-urínary disorders. Tam- 
sulosin was used successíully1 to treat urinary hesitancy in 
6 male padents receiving reboxetine. Painỉul ẹỊaculation 
assodated tvith reboxetine was also treated successỉully2 
in 2 men.

1. Demyttenaere K, tí tứ. Tamsuỉosỉa ỉ ỉ  an eữectíve treatment for 
rcboxcứnc-assodated ucỉnary hesitancy. Int Qirt Pĩychophúrmacoỉ 2001; 
16: 353-5

2. Demynenaere K  Huygens R. Paỉníuỉ ẹỉaculatỉon and urỉnary hesitancy 
in assodatỉon with anddepressant therapy: rclieí wỉth tamsulosỉn. Bưr 
Nturopsychopharmacol 2002; 12: 337-41.

PiosloliHs. Alpha) -adrenoceptor blockers are one of a 
number of dasses of drugs that have been tried for symp- 
tomatic relieí in men with chronic prostatitis (p. 2350.2). 
In a 6-week multicentre, double-blind placebo-controlled 
study involvúig 58 men with moderate to severe chronic 
prostatìtis/chronic pelvic pain syndrome, tamsulosin 
400 micrograms daily produced greater symptomatic relieí 
than placebo;1 the eífea was considered dinically signih- 
cant for men with severe prostatitìs. The beneht appeared 
to take several weeks to develop, and it was considered 
possible that longer exposure vvould produce additional 
beneíìt.

1. Nĩckel JC. tì ai. Treatmenỉ of chronic prostatỉiỉỉ/cbromc pelvỉc pain 
syndrome witb tamsuỉosin: a randomized doubie blỉnd oiai. J lĩrol 
(BđUịmon) 2004; 171: 1594-7.

Renal calcuG. In the conservative management of renal 
calculi (p. 2350.3) there is increasing interest in the possi- 
ble use of drug ưeatment to ease the spontaneous passage 
of the stone dõvvn the ureter. Alpha,-ãdrenoceptor bloci- 
ers can decrease smooth muscle spasm in the ureter, redu- 
dng obstruction and improving urine flow. In studies1'5 of 
patients with uncomplicated lower ureteral stones, tamsu- 
losin has been reported to improve the rate of stone 
expulsion and expulsion time, and to reduce analgesic 
requirements. Tamsulosin was generaỉly given orally in a 
dose of 400micrograms daily for up to 4 weeks. Compari- 
son groups were treated vvith various other antispasmodics 
induding benzodiazepines, phloroglucinol, and nưedipine; 
in most studies patients were also treated with antibac- 
terial prophylaxis, deflazacort and NSAIDs. A review and 
meta-analysis4 considered that tamsulosin was of beneht 
in aidỉng the expulsion oí lower urinary tract stones less 
than lOmm in diameter; the number needed to ưeat was
3.

A revievy7 íound evidence suggesting that adjunctive 
tamsuỉosin is saíe and eữective in enhandng the dearance 
oí renal stonés with a larger diameter vvhen used with 
extracorporeal shock wave lithotripsy. Although evidence 
regarding ureteral stone clearance is incondusive, 
adjunctive tamsulosin has been reponed to reduce painỉul 
episodes.

1. dervenàlcar L tí al. Speedy elimìnation crf ureterollthiasis in lower pait 
of ureters with ưie aipha ỉ 'bỉodcer-tamsulosũL Im Uroi Ntphroỉ 2002; 
34: 25-9.

2. Dellabella M ,tíă Ị. Bttcacy oí tam^iilosin in the medlcal management oí 
juxtaveskaỉ ureteral stones. J  Uroỉ (Bđừùrurr) 2003; 170:2202-5.

3. Porplgỉỉa ĩ .  tt aL Nỉỉedỉpỉne versus tamtutoáp íor the management oí 
lower tưetenì-sỉones. J Uroỉ (Baỉtìmort) 2004; 172: 560-71.

4. YUmaa ĨL tí  aL The comparison and efficacy of 3 eBđerem a l«adjẹnerglc 
bỉocken far đỉstaỉ uretenl stonet. J Uroỉ (Baỉtimơn) 2003; 173:2010-12.

5. DeỉỉabeQa M. €t aL Randomỉxed tổaỉ <rf tbe eCBaqr of tamsuỉosỉn. 
niíediptac and phỉoro^udnoỉ ỉn medỉcaỉ expuỉstve therapy ỉor dỉstaỉ 
uretenỉ calcuU. J U nỉ (Baừtmữrt) 2005; 174:167-72.

6. Arrabal-Manỉn M .ữ ứ ì Treatment of ureteraỉ lithiasis wỉth tamsulosin: 
Uỉerature revicw and meta-anaỉyds. Uroi ba 2010; 84; 254-9.

7. Losek RL, Maun> LS. Efficacy oi tamsuỉosin wỉth exưacorporeaỉ shock 
wave Utbotĩỉpsy ỉbr passage of renaỉ and ureteral caỉculỉ. Am  
Pharmaeoứưr 2008; 42:692-6.

A d v e r s e  E ữ e c ts , T re a tm e n t, a n d  P r e c a u tio n s

AS ĩor Prazosin Hydrochỉoride, p. 1474.3 and p. 1475.1. 
Because tamsulosin is selective for a, receptors in the 
prostate the vasodilator eữects may be less ỉrequent. 
Tamsulosin may cause ejaculation abnormalities. Very 
rarely, Stevens-Johnson syndrome has be en reported. 
Tamsulósin should be avoided in severe hepatỉc impaiT- 
ment.

biddence of adverse eRects. A stuđy1 using prescriptìon 
event monitoring data for more than 12000 patients ưea- 
ted with tamsulosũi íound that dizziness, headache, 
malaise, and hypotension were the adverse eãects most 
commonly reported.

1. Mann RD, t í tứ. th e  phannacovígilance of lamsuiosin: event data .on 
12 484 patlenu. BỈU ỉnt 2000; 85; 446-50.

Ccrtoroct surgery. In 2005 the manufactureisu  oỉ tamsu- 
losin wamed that a syndrome of ũacádity of the iris, Pro
gressive miosis, and potential prolapse (intraoperatíve 
Qoppy ứis syndrome; IFIS) had been reported in some 
patients undergoing cataraa surgery who were ta lóng or 
hađ taken. alpha blockers. One grôup oỉ vvorkers1 had 
reported that in one series o{ 741 patients undergoing cat- 
arâa surgery, 15 of the 16 who developed IFIS had 
received tamsuỉosin. An earlier retrospective study oỉ 511 
similar patients by the same worken5 had found IFIS in
10 of the 16 patiênts with a history of tamsulosin treat- 
ment but no cases in any oỉ the other patíents, induding
11 padents given other alpha blockers. A retrospective 
case-conưoỉled analysis ỉound that patients taking tamsu- 
losin vvithin 14 days of cataract surgery were more than 
rvvice as likdy to have serious postoperaửve ophthalmic 
events; no such assodatỉon was tound among those pre- 
viously exposed to tamsulosin or with other alpha blockers 
used to ơeat benign prostatic hyperplasia.4 The u s manu- 
íacturer2 stated that although most cases had occiưred in 
patients who had been taking alpha blockers concurrently 
or up to 2 weeks beỉore surgery the benefit of stopping 
such therapy before cataract sutgery has not been ẽstab- 
lished; a few cases had induded patients who stopped 
alpha blockers up to 9 months beíorê surgery. The manu- 
íacturers oỉ tamsulosin recommend that patients being 
considered for cataraa surgery should be questioned to 
ascertain vvhether they are taking the drug.u  A literature 
review5 ỉound that other alpha blodcers, indudỉng aỉfuzo- 
sin. doxazosin. and terazosŨL have also been assodated 
with IBS in this patient group; hovvever, in s  has been 
most strongly assodated with the use oi tamsulosin. In the 
UK. the MHRA* has requữed the indusion of a waming 
in the labellỉng of all alpha blockers advising patients to 
inỉorm their cataraa surgeon about past and current use 
of thesé drugs.

1. Boehringer Ingdhdm  (Canada). Imporum saỉety inỉomutỉon on 
imraoperatíve Qoppy iris syndrome (IFỈS) (ỉssued Ỉ4th Ociober 2005). 
Avaỉlabỉe at: http://www.hc-ỉc.gc.ca/dhp»mps/alUonnats/hpíb-dgpsa/ 
pd£/mcdef!/fk>max_hpc*cps-«ngrpdf (accẽssed 02/09/08)

2. Boodee HW ỊBoehríngcr Ingelhcim Pharmaceutícais. ỉnc (USA)].
Imponant dnig ixưonnation ỉor physiciam (ỉssued November 2005) 
Avàỉỉable at: http^/www.ỉđa.gov/medvratch/saỉety/200S/Flomax.
dearhcp_nov22.PLpdf (accessed 01/12/05)

3. Chang DF. Campbdl JR. ỉnữaoperaõvc Ooppy iris syndrome assodaced 
wỉth tamsuloãn. J Cataraa Rtfratì Surg 2005; 31: 664-73.

4. B«ỉl CM. tí ai. Assođatỉon betireen tamsuÌosỈD and serious ophthalmỉc 
advene events ỉn older men following catanct surgery. JAMA 2009; 301: 
1991-6.

5. Camrelỉ MA. a  aL lonaopeiaiỉye DoppY ỉns ayndroiBe assodated wỉtb 
a 1-adrenergic recepior antagonhts. A m  Pharmaeother 2008; 42:558-63.

6. MHRA/CHM. a - 1  adrenoceptor anugonists: inưaoperaùve Aoppy íris 
syndrome. DrtỊỆ Safay update 2007:1 (1): 4-5. Availabỉe at: bttp://www. 
m hra.gov.uk/Pubhcations/Safctyguidance/D njgSafetyU pdatc/ 
CON203Ỉ802 (accessed 17/06/08)

I n ỉe r a ớ io n s

As for Prazosin Hydrodỉỉoride, p. 1475.1.
Tamsulosin iỉ metaboỉised by cytochrome P450 

isoenzymes CYP2D6 and CYP3A4, and inhibitois oỉ these 
isoenzymes may increase exposure to tamsulosin. It should 
be used vvith cautíon, ư at all with strang inhibitors oí 
CYP3A4 and such combinations should be avoided in 
patients who are CYP2D6 poor metabolisen. Caution is aỉso 
required when givmg tamsulosin with a moderate inhibitor 
of CYP3A4, with strong or moderate inhibitors of CYP2D6, 
or in CYP2D6 poor metabolisers, particularly at oral 
tamsulosin doses higher than 400 micrograms daily.

The Symbol t  denotes a preparation no longer actively marketed

http://www.hc-%e1%bb%89c.gc.ca/dhp%c2%bbmps/alUonnats/hp%c3%adb-dgpsa/


2370 Urological Drugs

Caution is also advised when tamsulosin is given vvith 
vvaríarin or didoíenac as the eliinination of tamsulosin may 
be increased and thereíore the exposure reduced. 
Furosemide may also teduce exposure. but tamsulosin 
concentratíons remain within the normal range.

P h a r m a c o k in e t ic s

Tamsulosin ỉs absorbed hom the gastrointestinal tract and is 
almost completely bioavailable. The extern and rate of 
absorption are reduced by íood. After oral doses oi an 
immediate-release preparation. peak plasma concentrations 
occur after about 1 hour. Tamsulosứi is about 99% bound to 
plasma proteins. It is metabolised slowly in the iiver 
primarily by the cytochrome P450 isoenzymes CYP2D6 and 
CYP3A4; it is excreted mainly in the urine as metabolites 
and some unchanged drug. The plasma elimination haU-Uỉe 
has been reported to be bervveen 4 and 5.5 hours.

Some of the pharmacokinetìc values dted above may be 
altered vvhen tamsulosin is given as a modihed-release 
preparation, the form in which it is usually used; for 
instance. peak plasma concentrations occur about 6 hours 
aíter a dose and the apparent elimination halMiíe may be 10 
to 15 hours.

Renal impairment. Plasma-tamsulosin concentrations 
were reponed to be increased in patients with renal 
impairment when compared with subjects with nonnal 
renal hinction.12 Hovvever, plasma concentrations of 
unbound. pharmacologically active drug were ỉimilar in 
both groups and it was suggested that the raised total 
plasma concenưations vvere due to an increase in plasma 
protein binding.

1. Koiso K. tí ai. Pharmacokinetics of tamsulosỉn hydrochỉoride in patỉents 
vvíth rcnal impaỉrmem: cíỉccts oỉ 4 1-acỉd gỉycoprotein. J Cỉin Phcrmacot 
1996; 36: 1029-36.

2. Wotzi M. tí ai. Pharmacokinetics o( laimulosin in subjea$ wiih normal 
and varyỉng degrees oí impaired renal íunaiom an open-Ubei singic- 
dose and multipie-dose study. EurJ Cỉirt Phamaaoi 1996: 54: 567-73.

Preporatíons
Proprietary Preparations (details are given in Volume B)

Single-ingredient P reparations. Arg.: Aclosan; B iprokam: Con- 
trolpros; Espontal; Lostam ; O m n ic  Prostoklan  Reduprost; Seco- 
tex: Talosin; T am suna; Tansíloprost; Oralos: Uroprost-Q; Aus- 
traL: P lo m ax t; F lom axtra; Austria: A glandin; Alna; Tamsu; 
T am su n o v a t; Belg.: Omic; R anom ax; Braỉ.: ContiQo; O m n lc  
Secotex; Tam sulon: Canad.: Flom ax; Chile. E upen; Gotely; 
O m n ic  Prostall; Secotex; Sulix; Vi-Uól; China: BenTe 
Bi T an  (£ & );  H am al (<% $): J ida BenTe Qi Suó
(?r5R); Cí : Apo-Tamis; D am urgin; Fokusin; Lannatam ; O m n ic  
Solesmin; Taílosin; Tam ipro; T am sect; Tam suda: Tam sulonorm ; 
T am urox: Tanyz; U rostad; U rotam ; Denm.: C epalux; M asulin; 
O m n ic  O tnnistad; Prostacure; R anom ax; Tam sin; T am sukon t; 
T am su lo g en t; T am sunorm ; Fin.: Expros; Om nic; Prom ician; 
Tam icton Tam sact; Tam sin; T am su-A nlini; Tam suCinla; Tam su- 
G aran; T am sulogen: T am sum in; Tam suPli; Fr.: Josir; M ecin 
O m exel; O m ix; Ger.: A lna; Om nic; P rostacure; ProstadiL' Pros- 
t a á d f ;  Tadin; T am su -Q t; Tam sublock; Tamsulo-Isis-fr Tam su- 
medin-Ị-; T am su n an  Gr.: M iktosan; Novelio; O m n ic  PradƯ; Pro- 
solvin; R anom ax; S in tam el; TamsoL' Tam solet; Tam sulijn; 
2idrolin; Hong Kong: H am al; Hung.: FIosin; Fokusin; Omipro; 
O m n lc  Provosal; R anom ax; Tamsol; Tam sudib Tarasugen; 
T am sulonorm ; Tanyz; Totalprost; Uro-Tam; U rostad ' India: 
AUatam; ContiAo; D ynapres; Gotam ; Urim ax; ín d o n .: H am al; 
IrL: K im om ; O m nexel; O m n ic  Omsil; Prolosin; Tacap; Tam- 
nexyl; T a m n ic  Tam su; T am su last; Israel: O m n ic  Prom nbt; 
Tam sulin; ItaL: A ntunes; B otam ; Lura; O m n ic  P ra d ii Probena; 
Taralic; Jpn: H am al; Malaysia: H am al; Mex.: A m iuvag; Aso- 
flon; Fedpros; Hipebe; Jum slim ; Secadryckel; Secotex; Suprosi- 
na; N eth .: M apelon  O m n ic  Protam ; Sebrane; Talpro; Taluso; 
T am agỉyn: Tam sin; Tam suda; Tam sulijn; NonV.: Cepalux; 
O m n ic  NZ: Flom ax; F lom axtra; Philipp.: H am al; Pimax; Proze- 
lax; Pol.: Apo-Tam is; Bazetham ; Pokusin; Om ipro; O m n ic  
O m sab P ro s tam n ic  Proxúnic; Ranlosin; Symlosin; T am sec 
Tam sudil; Tam sugen; T am su tek : Tanyz; Uprox; U r o s ta i  PorL: 
O m n ic  P ra d it  Sulín; Tacap; Rus.: F ok u ỉin  (4>0KycHH); Hyper- 
prost (riinepnpocT); O m nic (Omhmx); O m sulosin (OMcyaoaHHl; 
Revokarin (PesoxapHH); Sonizín (Cohiohh); Tam sulon 
(TaMcyxoHa); Tanyz (TaHH3-K); T ulosin (TyaoiHH); S.Afr.: Beni- 
prosin; Flom ax; Prostaho; Tam sul; U rom ax; Singapore. HamaL- 
Spain: Inreq ; M arư red o lt; Om nic; Sebrane; U roloỉin: V etevelt; 
Zuantrip; Switz.: Om ix; Pradư.- T am sunax ' Thai: K am al; Turk.: 
Flom ax; Floprosp Tam idra; Tam prost; Tocas; Uromax; UKi 
B aze tham f; ConúAo; Cositam; DiUundox; P lom ax ' Plom axtra; 
G alebon; Stronazoru T abphyn; Tam írex; Ukr.: A denotm  
(AaeHopM); Flosin (<t>nocHH); Fokusin ((PoxycHH); O m ix (Omĩkc); 
O m nic (Omhhk); O m nim ax  (OMBUMaxc); R anoprost (PaHonpocr); 
Tam sol (TaMcon); T am sonic (TaMC0HHK)t; Tam sulid (TaMcynun); 
U rolrin  (ypoộpHH); USA: Flom ax: Veneỉ.: Secotex; Tam sulon.

MulH-ingrecCant Preparotíom. Austral.: Duodart; Belg.: Combo- 
dart; Canad.: Jalyn; Cz.: Duodart; Dcnm.: Combõdart; Pin.: 
Duođart; Ger.: Duodart; Gr.: Duodart; Hung.: Duamild; Indiar. 
Contiflo-OD-F; Dutas-T; Finabald-T; Hnast T; Flokihd-F; Geri- 
flo; Urimax F: trl.: Combodarc Israel: Duodart; Neth.: Combo- 
dart; Norw.: Duodart; Pol: Duodart; Port.: Combodart; Spain: 
Duodart: Switz.: Duodart; ƯK: Combodart USA: Jalyn.

Pharmocopooiql Praporotioni
BP 2014: Prolonged-release Tamsulosin Capsules: Prolonged- 
telease Tamsulosin Tablets;
USP 36: Tanmilosin Hydrochloride Capsules.

T o l t e r o d ỉ n e  T a r Ị h r a t e  (BANM.USAN. r/NNMi

Kabi-2234 (tolterodine); PNU-2Ọ0583& Tartrato de tolter- 
odina; Tolterodin Tartrat: Tolterodina, tartrato de,- Tolter- 
odlne L-Tartrate; Toltérodine, Tartrate de; Tolterodini Tartras; 
TonbTepoflMHá TaptpaT. ■ ’ '
(+Hfi)-2-{a-[2-(DI!sopropylamino)ethyl]benzỵl}-p-ơesol tar- 
trate.
CmH31NO.C,HA=475.6
CAS — 124937-5ì -5 (tolterodine); 124937-52-6 (tolterodine 
tartrate).
ATC — G048DQ7.
ATC Vet —  QG04BD07.
UNtl — 5T6I9TQR3R.

U se s  a n d  A d m i n i s t a t i o n

: Tolterodine tartrate is a tertiary antimuscarinic vvith actions 
sừnilar to those of atropine (p. 1310.3); it is daimed to have 
a greater selectivity for the muscarínic receptors of the 
bladder. Tolterodine is used in the tnanagement of urinary 
hequency, urgency. and incontinence in detrusor instabil- 
ity. Usual oral doses of tolterodine tattrate are 2 mg twice 
daỉly; modiQed-release preparations are given in a usual 
dose o( 4mg once daily. Doses oí 1 mg ttvice đaily (or 2 mg 
daily as a modihed-release preparation) are recommended 
in patients experiencing ưoublesome adverse eííects. 
Licensed us product iníormation advises that the dose of 
tolterodine should not exceed 2mg daily in paãentỉ 
receiving potent CYP3A4 inhibitors; UK product iníotma- 
tion recommends against such combinations. See below for 
doses in patients with hepatic or renal impairment and tor 
doses in children.

Adminislraỉion ìn children. Although tolterodine is not 
licensed in the UK for use in children, the BNFC suggests 
that an oral dose oỉ 1 mg daily, increased according to 
response to a maxũnum of 2 mg twice daily, may be used 
in children from 2 years o( age for urinary ừequency, 
urgency. and incontinence. A similar dose is given to chii- 
dren aged 5 years and above for the treatment of 
noctumal enuresis; one dose should be given at bedtime. 
Children stabilised on 2 mg twice daily of a convenáonal 
íormulation may be transíerred to 4mg once daily of a 
moditied-release preparation.

Administration in Ịiepatk or renol impairment. Oral 
doses oí 1 mg of tolterodine tartrate twice daily (or 2 mg 
daily as a modihed-release prepararion) aie recommended 
by UK and u s  Iicensed product iníoimatìon in patients 
wíth hepatic or severe renal impairment.
Benign prostolk hyperplosia. Although theie have beẹn 
concems about the use of antứnuscarinics in patients with 
symptomatic benign prostatic hyperplasia (p. 2347.1) 
some patìents have lovver urinary traa  symptoms sugges- 
tive of overactive bladder, and antimuscarinics such as tol- 
terodine are increasingly being used to treat such symp- 
toms, either alone or as adjuncts.
Reíerences.

1. Kaplan SA, et aỉ. Toltcrodinc extended reỉeasc anenuates lower urínary 
tract syrapcoms in men with benisn prostadc hyperplasia. J ưrol 
(Baltimon) 2005; 174: 2273-5.

2. Kaplan SA, tt tứ. Toỉterodỉne and tamsulo$in íor treaunem of men vvith 
lower urinary tract symptoms and overactíve biadden a randomỉzed 
controỉỉed ơiaL JAMA 2006; 296: 2319-2B. CoĩTtCÚOũ.ibid.: 297: 1195. 
Correction. ibư.; 29S: 1864.

3. Rovner ES, et cứ. Eơea oỉ tolterodine extenđed reỉease wỉth o t wỉthout 
umsulosin on measures o{ urgency and patiem rtponed outcomes in 
men wich !ower urinary traa sympcoms. J Ưroỉ (Bãitìmert) 2008; ISO: 
1034—41.

Noctumal enuresis. Tolterodine haỉ been tried with 
desmopressin for noctumal enuresis (p. 2349.1) in chil- 
dren with an incomplete response to desmopressin.1 A 
66% reduction in the risk of bed-wetting episodes was 
reported with tolterodine and desmopressin treatment 
compared tvith desmopressin alone.

I. Ausiin ÍF, tt at. Combtnaiion thenpy with desmopressin and an 
anricbolinergic medlcaúon for noDresponders to dõm opresin for 
monosympromatíc noctumal cnurcsữ: a candotnÌKd. double-bUnd. 
pUcrbo-connollcti trial. PtdUnria 2008; 122: 1027-32.

Urinary ỉnconrinence. Tolterodine is used as an altemative 
to oxybutynin in the ơeatment oi urge incontinence (see 
p. 2349.2). Tolterodine is said to have fewer adverse 
ettects than oxybutynin, but the BNF States that its eífi- 
cacy and adverse eữects are comparable to modiSed- 
release oxybutynin.
Reíerences.

ỉ. Harvey M-A, et aỉ. Toỉterodỉne versus oxybutynin ỉn the creaunem oỉ 
orje urtiuưy ỉncontínence: a meca-anaỉysis. Am J Obsut Gynecol 2001; 
185: 56-61.

2. Jacquetỉn B, Wyndaele J. Tolierodine reduces che number oỉ urge 
Incominence eplsocks in patíencs with an overactíve bladder. BurJObstet 
Gymarí Rtprod Bioỉ 2001; 9 8 : 97- ỉ 02.

3. Sussman D, Garely A. Treatment of overactíve bỉadder wỉth once-daỉỉy 
extended-release tolierodlne or oxytnitynừi: the antỉmuscaiinỉe 
effectỉvcncs5 tríal (ACBT). Curr Ấ4td S e  Opừt 200Z‘ 18:177-84.

4. Swift s, tí al A nevr once~daiỉy ỉormuỉetlon ol coỉterodine providcs 
superỉor eỉScaey and ỉs weỉl colerated in women wỉch overactíve bỉadder 
ờtí Urogyn ta l J PtMc Floơr Dysỷuntí 2003; 14: 50-4.

5. Dỉokno AC, đ  a i Prospectíve, mndomized. double-bỉỉnd ỉtudy of the 
efficacy and tolerabiỉicy of the extended-reiease lormuỉatíons o{ 
ơxyburynỉn and toỉterodỉne ỉor overacdve bladden resuỉts of the OPBRA 
ơỉaL Aíayo Cỉòt Proc 2003; 7 8 : 687-95.

6. Khuỉlar V, tí al. Treatmem of urge‘predominant mỉxed urinaiy 
ỉnconúnence with tolterodỉne extended release: a randomked, placebo' 
OữĐQOỈỈed triaỉ. Urology 2004; 64: 269-74.

7. Sand PK, tí a i A comparison oỉ exiended-release oxybutynỉn asd 
toỉterodine ỉor treaơnem of overactive bladder in women. ỉm  Urogyỉttcot 
J PeMe Pỉoor ữys/ủnđ 2004; 15: 243-8.

8. Nljman RJ, et đi. Tolterodỉne treatmem ỉor chlldren vvỉth sympcoms aỉ 
urìnary urge ỉnconúnence suggesóve of deousor overactỉvỉty: results 
from 2 randomúed, placebo conưoUed ưiaỉs. J Urol (Baitìmon) 2005* 
173: 1334-9.

9. Rovner ES. Tolrerodine íor Ehe ữeaonent of overactìve bladder a 
revỉevv. Expert Opin Pharmacother 2005; 6: 653-66.

10. NIC£. Ưrinary incontinence: the managemem oỉ urìnary ỉncontínence 
in vvomen (issued Octaber 2006). Avaíỉablc ai: http://wwvf.nice.org.uk/ 
mcemedia/pdf/CG40NICEguiddine.pdf (accessed 02/09/08)

11. Jumadilova z  tí a i Retrospeaive cvaíuarton of outcomes ín patíems
wỉth ovcractive bladder receiviny toltemdine versus oxybutynin. Am J 
Health-Syỉt Pharm 2006; 63: 2357-64. I

12. Saỉvatore s, et ai. ToUerodine íor the ireatmem of overactive bladder. 
Expert opin Pharmacother 2008; 9: 1249-55.

13. Ulahannan D, Wagg A The saíety and eỉRcacy oỉ tolterodỉne exxended 
release in the treatment of overaaive bladder in the elderly. ơirt ùttrry 
Aging 2009; 4: 191-6.

14. Chung DE, Te AE. Tolierodỉne excended-release íor overactive bladder. 
Expert opin Pharmacoiiưr 2009; Ỉ0: 2181-94.

A d v e r s e  E ffec fs , T re a tm e n t, a n d  P rec a u tio n s

As for Aưopine Sulíate, p. 1312.1 and p. 1312.2.Forareport 
of advene ocular eỉíects of tolterodine, see EHects on the 
Eyes under Oxybutynin, p. 2362.1. Tolterodine should be 
used with caution in patients with hepatic or renal 
impairment. Animal studies have shown that high doses 
may cause fetai toxiđty and it is recommended that 
tolterodine should be avoided during pregnancy.

Prolongation of the QT interval has occunred in 
controlled studies usúig both therapeutic and higher doses 
of tolterodine, and although changes hom baseline did not 
cross the threshold oí concem, the dỉnical implications are 
undear. Licensed produa iníormation thereỉore wams that 
tolterodine should be used with caution in patients with QT 
prolongation or relevant risk lactors, such as electrolyte 
dismrbances, bradycardia, pre-existing cardiac disease. or 
the concomitant use of other drugs known to ptolong the 
QT inteival. Patients with raised tolterodine concentratlons 
because of drug interacúons (see below) would also be at 
increased risk, partìcularly poor metaboliseis (see Pharma- 
cokinetics, p. 2371.1).
References.

ỉ . Layton D, tí ai. Saíety proãỉe of tolterodine as used ỉn generaỉ practice ỉn 
EngUad: resuỉts af prescription-event raơnỉtoring. Drus Saftíỹ 2001; 24:
70Ĩ-13.

2. Gareỉy AD, Burrow$ L Beneãt-rỉsk assessment QÍ toỉterodỉne ỉn the 
tceatment oỉ overactíve bladdec in adults. ữru$ SaỊtíý 2004; 2T. 1043-
57.

3. Maỉhoưa BK. tí aỉ. Thorough QT study vvỉth recommended and 
supratherapeutíc doses of toỉterodỉne. ŨŨ1 Phamacoỉ Thrr 2007; 81:377- 
85.

Poqihyria. The Drug Database for Acute Porphyria, com- 
píled by the Nonvegian Porphyria Centte (NAPOS) and 
the Porphyria Cenơe Svveden, dassihes tolterodine as 
probably not porphyrinogenic it may be used as a drug oi 
flrst choice and no precautions are needed.1

1. The Drug Daubase for Acute Porphyria. Available ai: http://www- 
dnjgs-poiphyria.org (accessed 24/10/11)

In te ra c tio n s

As for antimuscarinics in general (see Aơopine Sulíatt- 
p- 1312.3).

There is a risk oi interactions between tolterodịneand 
diugs that inhibit cytochrome P450 isoenzymes CYP2D6 
(but see Antidepressants, below), or CYP3A4. Por comment 
on dosage of tolterodine with potent CYP3A4 inhibitors 
(such as the macrolide antibaaetials erythromydn or 
darithromydn. or the azole antiíungals ketoconazole. 
itraconazole, or miconazole), see Uses and Administration. 
above. Tolterodine can prolong the QT interval and should 
be used with caution in patients receiving other dnígs 
knovvn to have this effect, partlcuiarly class la and dass DI 
antianhythmỉcs.

Antìchoiinesteroses. For mention of an interacdon 
between tolterodine and donepeál OI rivastignúne, see 
Antìmuscarinics, under Donepezii p. 391.2.

Antkoagulants. Por reíerence to the effect ot tolterodịn* 
on the actlvity oi warfarin, see under Antimuscaniucs, 
p. 1532.2.

Antídepressants. The SSRI Ịluoxetine is a potent inhibitor 
of the cytochrome P450 isoenzyme CYP2D6 and use wtth 
tolterodíne has resulted in moré than a íouriold increase

All aoss-reíerences reíer to entries in Volume A
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in the area under the senun concentratìon-time curve 
(AUC) oỉ tolterodine, assodated with an approxhnate 20% 
decrease in the AUC of its 5-hydroxymethyl metabollte.1 
Hovvever, since both are active these changes were 
thought lỉkely to result in Iỉttle dinicaỉ diSerẹnce, and 
licensed product iníormatìon does not recommend a dose 
adjustment when tolterodine is given with Auoxetine.

1. Brynnc N, rt aỉ. Ruoxeứne ỉnhibỉts the meubolism oi tolterodlne— 
phannecoldnetic ỉmpUcadom and proposed cUnkal idevince. BrJ CUn 
Mtttrmaai 1999; 48: 553-Í3.

Gastrointeítírtal drugs. In a study' in heaỉthy subjects, a 
dose oỉ antadd was ỉound to speed up the release of tolter- 
odine from a modihed-release preparation, probably as a 
result of the increase in gastric pH. Plasma-tolterodine 
concentranons were increased, but the haU-Uỉe and area 
under the plasma concentration-thne curve were not ãg- 
niScantly aổected. Omtprazolt was reported to have a simi- 
Iar effect ứi another study.2 The possible dinicaỉ eflect of 
this change in drug reỉease is undear.

ì . Sathyan G .tía l Eữcct oỉ anudd ỉm the pharmacoỉdiietỉcs of extended- 
rdetse íormuladons oi tolterodỉne and oxyburynin. ơin Pharmacokừttí 
2004; 43; 1059-63.

2. Dmocbomkỉ R, íf a/. Eflect of the proton pump inhibitor omepraxoỉe on 
the phaimscokinetỉcs of extended-reiease ỉormuiaDons of oxybutynỉn 
and tolterodine. J Oin Pharmacoi 2005; 43: 961-3.

Pharmacokinetịcs
Peak plasma concentrations oỉ tolterodine occur 1 to ỉ  hours 
aíter an oral dose. lt is highly bound to plasma proteins. 
Tolterodine is mainly metabolised in the liver by the 
cytochrome P450 iỉôenzyme CYP2D6 to the active 5- 
hydroxymethyl derivative (DD-01); in a minority of poor 
metabolisers tolterodine is metabolised by CYP3A4 
isoenzymes to its inactive W-dealkylated derivatìve. The 
absolute bioavailability oỉ tolteiodine is nonnally about 
17%, and the hal!-Ufe is 2 to ĩ  houis; these increase in poor 
metaboiisers to an absolute bioavailability of 65% and a 
haU-Uỉe of about 10 hours. However, the dinical use of 
tolterodine is not aổected by these dUíerences in metab- 
olism because the exposure to unbound tolterodine in poor 
metabolisers is similar to the combined exposuré to 
unbound tolterodine and the active 5-hydroxymethyl 
metabolite in extensive metabolisers. Tolterodine is 
excreted primarily in the urine with about 17% appearing 
in the íaeces; less than 1% oỉ a dose is excreted as 
unchanged drug.
Reíerences.

1. Brynne N. tí aỉ. Pharmacokinetỉcs and pharmacodynamia oỉ tolterodine 
ỉn man; a new drug ỉor the treatment õf urinary bỉadder overacdvity. ỉrtt 
J ơỉn Pharmacol Ther 1997; 35: 287-95.

2. Brynne Na rt al. Inũuence of CYP2D6 pdymorphism on the 
pharmacokinetícs and phannacodynamỉa oi toiterođỉne. ơm  Pharmacoỉ 
Ther 1998; 63: 529-39.

Preparations
Proprietary Preporcdions (đetails are given in Volume B)

Singla ingredient Preparotíons. Arg.: Brenúnal' Coli-Q; Detrusi- 
tol; Toltem; Urginol; AustraL: Detrusitol; Austrùr. Detrusitol; 
Belg.: Detnisitob Braz.: Detrusitol; Canad.: DetroL' Chile; 
Detrusitol; Eltoven; China: BriKe (mặT); Bu Mai Ding (Í635 
$ ); Detrusitol (#3c); Le Zai (JSỉ£); NeiQịngJrtW); Ning Tong 
(■?*); SheNỈTing {ềìẼ.*); Te Su An (#2?$); Cz.: Detrusitoi; 
Uroflow; Dertm.: Detmsitol; Fin.: Deưusitob Fr.: Detrusitol; 
Ger.i Detrusitob Gr.: Detrusitol; Hong Rong: Detrusitol; Hung.: 
DetnisitoL' Inditr. Detruíitob Dearoỉaia; Hochek; Terol; ĩndon.: 
Detrusitol; Irt: Deưusitol; Israel. Detrusitol: ItaL: Detrusitol; 
Malaysia: Deưusitol; Mex.: Detrusitol; Hĩpolter; Neth.: Detnisi- 
tol; Tolespes; Tuletin; Uroline; Norw.: Detrusitol; NZ: Detrusi- 
tol; PoL.Dtíur, Detrusitol; Oroflow; PorL: Detrusitol; Rus.: 
Detmsitol (flerpy3HTOJi); Roliten (PororreH); Urotol (yporun); s. 
Afr.: Detmsitol; singapore. Detrusitol; Spain: Detmsitol; Uro- 
troi; SumL: Derrusirol; Switz.: Detrusitol; Thai.: Detnisitol; 
Turk.: Detrusitob Toldin; Toltex; UK: Blerone; Detrusitol; 
tnconex; Mariosea; Neditol; Preblacon; Santizon Ukr.: Detrusi- 
tol (Heipynmui); Roliten (PomrreH); Urotol (YpoToa); USA: 
Deưõl; vẽneí.: Detrusitol.

T r o s p i u m  C h l o r i d e  IBAN, U SAN. riN N i 

poturp; dè ơọspió; ÍP.^31; Trọspil Qitoridum; Tnospio 
chlóridas: Trospió, clorura de;- Trospiura, ơiloaire. de; 
TrospịurTKhlorid; Trospium-chlorid; Trospiumldond; Tros-S 
piumklọridi; Tróspiyum Klorũp IpocnnR XnopMfl. 
3a-Benãlổyloxynortrppane-8-spiro-1'-pyưolidinium chlor-. 
ide.
C2sH3oaNố3=428.0
C A S -Í0 Ú 5 -Ỡ 2 -4 .
A T C —  G 04BD 09.:;::~~  . ■ "  ....................
A T C V e t— QG04BDÓ9: -
UNII —  ỊE 6682427E  ,

Pharmacopoeias. In Eur. (see p. vu) and us.
Ph. Bur. 8: (Trospium Chloride). A white or almost white, 
crystalline povvder. Very soluble in waten practically 
insoluble in dichloromethane; heely soluble in methyl

aleohol. A 1% solution in vvater has a pH oi 5.0 to 7.0. 
Protect bom light.
USP 36: (Trospium Chloride). A colourless or vvhite to 
slightly yellow crystalline povvder. Very soluble in waten 
ũeely soluble in methyl alcohol. pH of a 1% solution in 
caibon dioxide-free water is 5.0 to 7.0. Protect bom light

Uses and Adminisiratíon
Trospium chloride is a quatemary ammonium antìmusca- 
rinic vvỉth actíons similar to those oỉ aơopine (p. 1310.3). It 
is used ỈOT the management of urinary bequency, urgenqt, 
and incontinence in detrusor instability or detrusor 
hyperreAexia. It has also been used as an antispasmodic 

The inưnediạte-release preparation is given orally in 
usual doses of 20 mg tvvice daily beỉore meals on an empty 
stomach. Lower doses of 20 mg once daily may be 
vvairanted in patíents aged 75 years and over. The neẹd ỉor 
contínued ưeatment should be assessed at regular intervals 
oỉ 3 to 6 months. A modihed-release preparation is also 
available in some countrìes; the usual oral dose is 60 mg 
once daily Ũ1 the momỉng, at least one hourbeíore food. For 
use in patients with hepatìc or tenal impairment, see below.

Trospium chloride has also been given by slow 
intravenous injection. An inhaled ỉonnuỉation oí trospium 
chloride íor the treatment of chronic obstructive pulmonary 
disease is also being developed.

Reíerences.
1. Waỉter Pa tt  a l BÌoavailabiUry of trosphim chỉoiide aỉter mtravesical 

ừistíQation ỉn patients with neurogenic lower urinary tract dysỉunction: 
a pỉlot study. Neurouroỉ Vrođyn ỉ 999; 18: 447-53.

2. Frohỉỉch Ga et ai. Trospỉum chỉorìde ỉn patỉents with detrusor 
overacdvỉty: meta-anaỉysỉs oí placebo-comrolled. randomỉxed. double- 
blỉnd. muỉti-center dỉnieal trỉals on the efficaqr and saỉety of 20 mg 
trospỉum diloride rvvice daiỉy. Int J ơ in  Pharmacoi Ther 2002; 40: 295- 
303.

3. Haỉaska M' a  ứL Controỉỉeda doubỉe>blinda muỉtỉeemre dỉnicaỉ triaỉ to 
investỉgate long-term toỉenbỉlỉty and eỉBcacy oỉ trospíum chỉorỉde ìn 
patỉents wỉth detnisor instabỉỉỉtý. Worid J Urõỉ 2003; 20: 392-9.

4 . Lopez Pereira Pa a  ũL Trospium chlorỉde ỉor the treatment oi detrusor 
instabỉllty in chỉỉdren. J Uroỉ (Baltùnort) 2003; 170: 1978-81.

5. anner N, tí ềL Tỉrospium chỉoríde improves overactive biadđer 
sympmms: a muỉtỉcenter phase m  trial. J Uroỉ (Batimơrt) 2004; 171: 
2311-15.

6. Rovner ES. Ttogùum chỉoride in the management QÍ overactive bỉadder. 
Drup 2004; 64: 2433-46.

7. Singh-Franco Da ít  aỉ. Trospìum àilorìâe ỉor ĩhe treaonenr o i overactive 
bladder wỉth urge incontinence. ơàt Ther 2005: 27: 511-30.

8. Rudy Da tí ai. Muỉtícenter phase m  triaỉ siudying ưospium chỉonde in 
patients with overacdve bùdder. Urology 2006; 67:275-80.

9. Menarinỉ M. tí aỉ. TcPl28-Study Group. Trospturo chỉoride in patỉents 
with neurogenic detrusor overactívity; ís dose dtratlon of beneẩt to the 
patíents? In tJ  Oin Pharmacot Ther 2006; 44: 623-32.

10. Staskỉn D, a  aL Trospium Study Group. Once daiỉy ưospỉum chỉorỉde is 
effective and weO rôỉerated fôr the treatment oỊ overactive bỉadder 
results from a multicenter phase m  triaL J Urol (Bứitímort) 2007; 178: 
978-83.

11. Bỉastre K. Buraakỉs T. Trospỉum chỉonde treatment 0í  overaaỉve 
bladder. Ảrm Pharmđcotỉur 2009; 43: 283-95.

Administration in hepatic impairment. Licensed product 
iníormation for trospiura chloiide States that maximum 
plasma concentrations and area under the concentration- 
time curve were increased in patients with mild (Child- 
Pugh score 5 to 6) or moderate (Child-Pugh score 7 to 12) 
hepatic impairment compared with healthy subjects. 
There is no inỉonnation regarding the use oỉ trospium 
chloride in patients with severe hepatic impainnent.

UK licensed produa ỉnỉormatíon advises caution ìn those 
vvith mild to moderate impairment and advises against 
ưeatment in severe hepatic impairment. u s  licensed 
produa iníormation for both the immediate-release and the 
modiĩied-release preparations advises caution in those with 
moderate to severe hepatic impairment. No spedhc dosage 
recommendations are given in either the UK or u s  product 
information.

Administration in renal impairment. Trospium chloride is 
mainly eliminated through active tubular secretion. 
Licensed produa inỉormation States that increases in max- 
imum plasma concentrations, area under the concentra- 
tíon-tũne curve, and half-iife have been seen in patients 
with severe renal impairment given the immediate-release 
preparation; the pharmacokinetics oỉ ưospium chloride 
have not been studied in those with mild or moderate 
renal impainnent

UK licensed product iníormation for the immediate- 
release preparation advises caution ìn those with mild to 
moderate renal impainnent, while aIlowing for an oral dose 
o{ trospium chloride 20 mg once daily, or every altemate 
day, in those with severe renal impairment, dehned as 
creatinine dearance (CC) oỉbetvveen 10 and 30mL/minute 
per 1.73m2.

u s  licensed produa iníormation for the únmediate- 
release preparation recommends a dose of 20 mg daily at 
bedtime ỉor those with severe renal impainnent (defined as 
c c  less than 30mL/minute). The modiSed-release prepara- 
tion is not recommended for use in patientỉ with severe 
renal impairment.
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As ÍOT Atropine. Suỉỉate, p. 1312.1 and p. 1312.2. Trospium 
should be used with cautíon in patients with hepatic or 
renal impaứment. Anừnal studies have shown that trospium 
CTosses the placenta and is diỉtributed into breast inilV; 
licensed produa inỉonnation thereíore recommends that 
cautíon should be obseived duiing pregnancy and breast 
íeedỉng.

In te ra c tio n s

As ỉor antimuscarinics in general (see Aưopine SuUate, 
p. 1312.3).

P h a r m a c o k in e t íc s

Aỉter oral doses oỉ ưospium chỉoride, peak plasma 
concentrations occur in 4 to 6 hours. The bioavailabilitỴ oỉ 
trospium chloride is reduced by the simultaneous intake oỉ 
food, espeõally with a high íat content. Plasma protem 
binding ranges bom about 50% to about 80%. Trospium is 
excreteđ ỉn the urìne mainly by active renal tubular 
secxetion as unchanged drug; about 10% appears as the 
spiroalcohol metabolite. The plasma haU-Uỉe has been 
reported to be between 10 and 20 houis íor the immediate- 
release preparation. and about 35 hòurs ỉor the modiSed- 
release preparation. The mean halỉ-Uỉe has been reponed to 
be prolonged tvvolold m patients with severe renal 
ũnpairment (cxeatìnine dearance betvveen 8 and 32 mL/mi- 
nute). Trospium has been reported to cross the placenta and 
has been detected in the milk oỉ rats.
Revietvs.

I. Doroshyenko o . «  a l Clinỉcaỉ pharmacokỉneda oí ưospium chloride. 
ơ in  Pharmacokinet 2005; 44; 701-20.

For a study of the bioavailability of trospium chloride 
aíter intravesical instillation, see Reỉerences, above.

Preparotions
Preprietory Preporotions (details are given ìn Volume B)
Smgle-ingradwnt PreparoHons. Arg.i Spasmex; Austrìar. Inkon- 
tan; Rekonc Spasmolyt; Uraplex; Unvesc Canada. Sanctura; 
Trosec Chile; Spasmex; ơtina: Spasmo-Lyt Cz.:
Spasmed; Spasmext; Urapỉex; Dcrtm.: Ceris; Spasmo-Lyt; Spas- 
moplext; Uraplex; Uiívesc Spasmo-Lyc Fr.: Ceris; Ger.: 
Spasmex; Spasmo-Rhoival TCỲ. Spasmo-Urgenin TC; Spasmo- 
lyc Trospi; Urivesc Gr.: Utaplex; Urivesc ỉrL: Ceris; Floưos: 
Regurin; Israel. Spasmex; Spasmo-Lyt; ItaL: Uraplext; Urivesc 
Mataysùr. Spasmolyt; Port: Spasmoplex; Urivesc Rus.: Spas- 
mex (CnuMatc); S~Afr.: Uricon; Singapore. Spasmolyt; Spain: 
Uraplex; Urtvesc Switz.: Spasmo-Urgenine Neo; Thai.: Spa- 
sium; Spasmex; Spasmo-Lyt; Uiivesc Turk.: Spasmex; VK: Flo- 
tros; Reguria' Ukr.: Spasmo-Lyt (Cna3M0); USA: Sanctura.
Mubi-ingradiant Praparations. Austria: Spasmo-Urgenín; Spain: 
Spasmo-Urgenin; ThaL: Spasmo-Urgenin.
Pharmaeopoaal Prsporahons
USP 36: Trospium Chloride Tablets.

Udenafil IUSAN. riNN}
DA-8159; Udénaíìl; Udenạfìlo; Udenablum; yqeHaitinn.,.. . -
3-(l-Methy|-7-oxo-3-propyl-4,7-dihydro-1H-pyrazolo[43-d] 
pyrimĩdin-5-yO-W-{2-K2í?S>-V-methylpyrrolĩdin-2-ynethyl}—4- 
propoxybenzenesulfonamide.
.C2sH36Ns04S=5167 
CAS —  268203-93-ã 
UNII — L5IB4XLY3&

Profile
Udenalìl is a phosphodiesterase type-5 inhibitor with 
actions and uses similar to those of sildenahl (p. 2364.2). It is 
used in the management of erectile dysíunction in an oral 
dose oỉ 100 or 200 mg, 30 minutes to 2 hours beíore sexual 
intercourse. It should not be taken more than once in 24 
houis.

Preparations
PropriotGTy Praporotions (details are given in Volume B)
Single ingredient Preporotions. Malaysia: Zydena; Phữipp.: 
Zydena; Rus.: Zydena (3uaeHa).

Vardenaíil íriNNI
Vardénafíl;.ỵardènafilurn;ifâpfleHa<ị)w.
1 -{[3-(3,4-Oihydro-5-methyl-4-òxo-7-propylimidazo[5,1 -f\-as- 
Ưiảiíh-2-yl)-4-ethoxyphẻnýDsúlfõny(H-ethylpipera2ine. 
Ca H32N AS=488.6 
CÃS —  224785-90-4, '•
ATC— G04BE09. ;
ATC Vet— .QG04BE09.
UNIl — UCE6F4125H.

The Symbol t  denotes a preparation no longer actively marketed
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Vardenafil Dihydrochloride ÍUSAN, riNNMị
Dihidrodoruro de vardenafil; Vardénafil, Dichlorhydrate de; 
Vardenaíili Dihydrochloridum; BapfleHa(j)M/ia ÍỊnrn- 
Apoxnopnft
CaH32N60 4S.2Ha=561.5 
CAS — 224789-15-5.
ATC — G04BE09.
ATCVet — QG04BE09. 
um — 508R96XMH7.

Vardenafí! Hydrochloride (USAN, riNNMi
Bay-38-9456; Hidrodoruro de vardenafil; Vardénaíil, Chlorhy- 
drate de; VardenaRI Monohydrochloride; Vardenafili Hydro- 
chloridum; BapneHa<ị)M/ia rMApoxJiopi4fl. 
Ca H3jNs0 4S,HCI=525.1 
CAS — 224785-91-5.
ATC — G04BE09.
ATC Vet — QG04BE09.
UNII — 5M8S2CU0TS.

Uses and Administration
VardenaRl is a phosphodiesterase type-5 inhibicor with 
actions and uses similar to those oí sildenaQl (p. 2364.2). It is 
used in the management of erectile dyshmction (p. 2348.2). 
Vardenaíil is given orally as the hydrochlodde trihydrate 
although doses are expressed in terms of the base: vardenaRI 
hydrochloride trihydrate 11.85 Eng is equivalent to about 
lOmg of vardenaíil.

The usual dose o ( the conventional orat [ormulatien is 10 Eng 
taken about 25 minutes to one hour beíore sexual 
intercourse. The dose may be increased or decreased 
depending on response. The maximum recommended dose 
is 20 mg, and vardenaũl should not be taken more than once 
in 24 hours. The dose may be taken vvith or without food, but 
onset of actlvity may be delayed u taken with a high-fat meal.
• An initíal dose of 5 mg is recommended in elderly 

patients, which may be increased up to the maxìmum of 
20 mg ư necessary.

• In patients stabilised on alpha blocker therapy, the initial 
dose of vardenaRl should be no more than 5 mg daily and 
it should not be taken vvithin 6 hours o l the álpha 
blocker, although this interval may not be necessary with 
alfuzosin or tamsulosin.

• A maximum daily dose of vardenaũl 5 mg is advised in 
patients taking erythromycin (dose not spedSed in 
licensed product inỉormation), itraconazoIe (200 mg 
daily), or ketoconazoie (200 mg daily). A daily dose of
2.5 mg is recommended £or those takíng daríthromydn 
(dose not speciíied in licensed produă iníortnatíón), 
itraconazole (400 mg daily), or ketoconazole (400 mg 
daily).

• A maximum dose of vardenaũl 2.5 mg every 24 hours is 
recommended in patients taking HTV-protease inhibitors. 
Thứ dose should be reduced to 2.5 mg every 72 hours in 
those taking ritonavir-boosted regimens. aithough this 
combination may be best avoided (see also Interactions, 
below).

An orodispersible / 'ormulation that disintegrates on the tongue 
beíore swallowing is also available; the usual and maxlmum 
dose is lOmg taken 25 minutes to one hour beíore sexual 
intercourse. The bỉoavailability of vardenaRl after dosing 
vvith this íormulation is greater than that vvith the 
conventional íorm and, consequently, the two íonns are not 
bioequivalent.

For doses in h epa tic  or rena l im pairm ent, see below. 
Reviews.

1. Keatỉng GM. Scott LJ. Vardenaiĩỉ: a rcvỉew of its usc ỉn ereaiỉe 
dystunõioa. DrUỊí 2003; «3: 2673-2703.

2. Crowe SM. Sơcetman DS. Vardena&ỉ [reatment for ercctỉỉe dysíunction. 
Ann Pharmacotíur 2004; 38; 77-85.

3. Markou s. tí ai. Vardcnaũl (Levỉtra) ỉor crcctile dysíunctỉoD: a systematlc 
revicvK and mcta-aiulysi: of d in ia l trtal rcports. Iiu J tmpol Ra 2004:16: 
470-a.

4. van Ahlen H. tí al. The reaỉ-Uỉe saỉety and etScacy of vardenaSỈ: an 
intemarional post-nurkering ỉurveillance study—results from 29 35* 
Gerraan padenis. J  Int Mai Ra 2005; 33: 337-48.

5. Reỉteỉmann T, Kloner RA. Vardenaỉll: a selective ìnhỉbitor oí 
phosphodỉe*terase-5 tor the treatment of erectiỉe dysíunction. Expcrì 
Opín Pharmacoíher 2007; 8: 965-74.

6. Eardỉey I. tí al. Global experìences vvíth vardenaiìl in men wlth erectỉle 
dysíuncúon and undectying conditioru. Inl J d á i Praa 2008; 62: 1594- 
1603.

7. Moraies AM. tí ai. Vaĩdenaỉỉl íor the treatment 0í  erecúle dysíuncóon: 
an overvieyr oí the clinical evidence. Oirt b o m  Aịík ị 2009; 4:463-72.

8. Sanlord M. Vardenaũt orodiỉpeiáble ublet. D rují 2012; 7 2 : 87-98.

Administration in heparic impairment. When given as the 
conventìonal oral formùlation. an initial dose of 5 mg of varde-

nafil is recommended by UK Iicensed product iníormation 
in patients with mild to moderate hepatic impairment 
(Child-Pugh category A to B), which may be increased ư 
Eiecessary. according to response and tolerabiỉity. The maxi- 
mum dose recommended in padents with moderate hepatic 
impaữment is 10 mg. VardenaRl has not be en evaluated in 
severe hepatic impairment (Chỉld-Pugh category C).

The orodispersible Ịormulation should not be used in 
patients with moderate or severe hepatic impairment It 
may be given, in a dose of 10mg, to those with mild 
impairment vvho can tolerate a 5-mg dose of the 
conventional ỉormulation.

Administration in renal impairment. No dose adjustment 
of vardenaíìl is needed in patients with mild to modeiate 
renal ỉmpairment. An initial dose of 5mg of the conven- 
tional oral /ormulation is recommended by UK licensed pro- 
duct iníormation in patients with a creatinine dearance of 
less than 30tnL/minute; this may be increased to lOmg 
and then to 20 mg ư necessary, according to response and 
tolerability. u s  Iicensing ưiformatìon does not consider 
adjustment to be necessary. The ữrodừpenible Ịormulation, 
in a dose of 10 mg, may be given to those patients who 
can tolerate a 5-mg dose of the conventional lonnulation.

The pharmacokinetics of vardenahl have not been 
studied in patients requiríng dialysis.

A d v e r s e  E ffec ts  a n d  P r e c a u tio n s

As for Sildenalil. p. 2365.2 and p. 2366.2. Photosensitivúy 
has also been reported. Vardenaũl may prolong the QT 
interval and is best avoided in patients with relevant risk 
íactors such as hypokalaemia, congenital QT prolongation. 
Oĩ the use oí anciarrhythmics of class la or dass m. Dosage 
reductìons may be requứed in patỉents vvith hepatic or renal 
impairment.

Effects on the cardiovascuiar System. Reíerences.
1. Thadani Ư. it uL The eĩíect of vardenafỉỉ, a potent and highỉy selectìve 

phosphodỉesterase-ỉ inhibitor for die ireatmenc of erectỉỉe dysfunction, 
on che cardiovascular rcsponse to exertíse in patients with coronary 
artcry dlsease. J Am Cơi! Caniiot 2002; 40: 2006-12.

I n te r a d io n s

As for Sildenaũl, p. 2366.3. The use of vardenahỉ with 
potent inhibitors of the cytochrome P450 ísoetutyme 
CYP3A4 (such as HTV-protease inhibitors, some azole 
antìỉungals, and macrollde antíbacteríals) is generally best 
avoided; if thought to be essential. dosage of vardenaũl must 
be reduced and suggested doses are given above. Use with 
ketoconazole and itraconazole is contra-indicated in men 
older than 75 years of age. An enhanced hypotensive effea 
may be seen if vardenaâl is taken vvith nifedipine. 
Vardenatil may prolong the QT interval and its use with 
andaưhythmics of dass la or dass in should be avoided.

P h a r m a c o k in e t ic s

VardenaRl is rapidly absorbed aíter an oral dose, with a 
bioavailability of about 15%. Peak plasma concentrations 
are attained within 30 tó 120 minutes; the rate oỉ absorptíon 
is reduced when vardenatu is given with a high-tat meal.

Vardenahi is vvidely diỉtiibuted into tissues and iỉ about 
95% bound to plasma proteins. It is metabolised in the liver 
primarily by cytochrome P450 isoenzymes CYP3A4 (the 
major route) as well as CYP3A5 and CYP2C isofonns. The 
major metabolite produced by desethylation of vardenaBl 
also has some activity. The terminal hah-Uíe is about 4 to 5 
hours.

VardenaCl is excreted as metabolites mainly in the ỉaeces 
(91 to 95%), and to a lesser extern in the urine (2 to 6%). 
Clearance may be reduced in the elderly and in patients 
with hepatíc or severe renal impaứment.
Reíerences.

1. RajagopaUn p. tí al. EHect o( high-íat breakíast and moderate-fat 
evening meaỉ on the pharrnacokinetics oí vardenaãla an oral 
phosphodiesterase-ỉ inhibitor for the ữeatmeat of erectíỉe dyshmctỉoa.
} Clin Pharmacoỉ 2003: 43: 260-7.

2. Gupta M. et al. The dỉnicat pbamucokinetỉcs of phosphodiesterase-5 
ỉnhỉbitors for ereaile dyshincãon. J ơ iĩt Pharmacoỉ 2005; 45:987-1003.

Preparatìons
Proprielary Prepararions (detailỉ are given in Volume B)
Sũigle-tngredìent Preparatíons. Arg.: Levitra; AustraL: Levitra; 
Austriar. Levitra; Vivanza; Belg.: Levitra; Braz.: Levitra; Vivan- 
zaf: Cữtuid.: Levitra; ckũr. Levitra; chinar. Levltra (3t^jii); 
Cz.: Le vi tra; Vivanza; Denm.: Letdtra; Fin.: Levitra; Fr.; Levitra; 
Gcr.-. Levitra; GrLevitra; Vivanza; Hong Kottg: Levitra; Hung.:
Le vi tra; Indon.: Le vi ưa; Iri: Levitra; Vivanza; Israel: Levitra; 
/toi; Leviưa; Malaysia: Levitra; Mex.: Levitra; Neth.: Leviưa;

Vivanza; Norw.: Levitia; NZ: Le vi tra; Pkũipp.: Levitra; PoL: 
Leviưa; Vĩvaiua; Port: Levitra; Vivanza; Rus.: Levitra 
(JIeBHipa); iA/r.: Leviưa; Singapore: Levitra; Spànr. Levitia; 
Vivaiưa; SwetL: Levitra; Switz.: Levitra; Vlvanza; Thai.: Levitra; 
Turk.: Levitra; UK: Levitra; ukr.: Le vi tra (Jỉe&HTpa); USA: Levỉ- 
tra; Staxyn; Venez.: Levitra.

Yohimbine Hydrochloride IBANI
Aphrodine Hydrochloride; Chlorhydrate đe Québrachine; 
Corynine Hydrochloride; Hidrodoruro de Aírodina; Vohim- 
bina, hidrodoruro de; Yohimbine, chlorhỵdrate de; 
Yohimbinhydrochlorid; Yohimbini .hydrochloridum; 
HũXMMổMHa rnqpox/iopnq.
Methyl 17a-hydfoxy-yohimban-16a-carboxylate hydro- 
chloride. ’
C2,H26NjO3,HCI=390.9 - '
C4S —  146-48-5 (ỵohimbine); 65-19-0 (ỷohimbine hydro- 
chbride). ... . - . - ■ -
ATC —  G048E04.
ATC Vet — QG04BE04; QV03AB93. .
UNII — N82E1YP49F.

Phamnacopoeias. In Eur. (see p. vii) and us.
Ph. Eur. 8: (Yohimbine Hydrochloride). A white or slightly 
yellovvish, crystalline povvder. Sparỉngly soluble In vvaten 
practically insoluble in alcohol and in dichloromethane. A 
1% solutìon in tvater has a pH of 3.5 to 5.5. Store in airtight 
containers. Protect from light.
USP 36; (Yohimbine Hydrochloride). A vvhite to yellovv 
potvder. Slightly soluble in water and in alcohol; soluble in 
bolling water. Store in airtight containers.

Proỉile
Yohimbine 15 the prindpal alkaloid oí the bark of the 
yohimbe ơee, Pausinystalia yohimbe (Cơrynanthe yohimbi) 
(Rubiaceae); it is also found in RauwoIfĩa serpentina. It is an 
alpha2-adrenoceptor blocker with a short duration oỉ actíon. 
It has an antidiuretic eữea and produces increases in heart 
ra te and blood pressure. It has been reported to cause CNS 
eữects induding anxiety and manic reactíons. It has been 
given orally in the ưeatment of erectile dyshmction 
(p. 2348.2) and for its alleged aphrodisiac propertíes but 
convindng evidence of such an eíỉect is ladóng. It is 
contra-indỉcated in renal or hepatic disease.

Adverse effeds. A waming about the potential adverse 
eữects, induding anxiety, manic reactions, bronchospasm, 
and a lupus-like syndrome, assodated vvith yohimbine 
taken in health food Products.1 Interactions vvith tricydic 
antidepressants and with phenothiazines might also occur. 
Acute severe neurotoxidty has been reponed.1

1. De Smet PAGM, Smeets OSNM. Potential riỉks of heahh food Products 
coniaiaing yohimbe extracts. BMJ 1994: 309: 958.

2. Giampretl A. a  ai. Acute aeurotoxidty after yohimbme ingestíoa by a 
. bođy builder. Cỉin Toxial 2009; 47: 827-9.

llses. Reíerences to the use of yohimbine in erectile dys- 
hinction.

1. Hrast E  Pỉuler MH. Yohimbine for erectỉle dyshtnctton: a systemaòc 
revievr and tneta-analysỉs of randomised dỉmcaỉ ưtals. J Urol (Bơitímore) 
1998; 159: 433-6.

2. Tam sw, tí al. Yohimbine: a dỉnỉcal review. Pharmacoi Tker 2001; 91: 
215-43.

3. Lebret T, tí ai. EíBcacy and saíety oỉ a noveỉ cotnbinaóon oỉ L-argỉnme 
gỉutamate and yohỉmbtne hydrochloride: a new oral therapy for erectiỉe 
dysíunction. Eur Uroi 2002; 41: 608-13.

4. Guay AT, et aỉ. Yohirabìne creatment oi  organỉc erectỉle dysfunctỉon In a 
dose-escalation triaỉ. Int J Impứt Ra 2002; 14: 25-31.

Preparations
Propriatary IVeporatiom (details are given in Volume B)
Single ingradenl PreparaKons. Austria: Yocon; Beỉg.: Yocoral; 
Braz.: Yomax; Canad.: Yocont: Ottte: Yocon; Dettm.: Virigent; 
Fr.: Yocoral; Ger.: Yocon; Port: Zumba; UK: Provvess Plain; 
Ukr.: Yochimbin Spiegel (ẼOXÌMỔÍH IIImrejn,)t; USA: Aphro- 
dyne; Yocon.
MuhHngradient Preparations. Arg.: Feronaf; Optũnina plus; 
Braz.: Libiplus; Tonaton; Hong Kang: Sessoíortet; Wari-Proco- 
milt; Indon.: Sireq UK: Prowess; Ukr.: Yohimbex-Garmonia 
(âoxHuSeKC-rapuomu).
Homoeoptrthie Preparatíons. Fr.\ Kalium Phosphoricum Com- 
plexe No 100; Rus.: Damiana-Plus (̂ ỊaHRaaa-nmoc).
Phormacopoekd Preparotiom
USP 36: Yohimbine Injecúon.

All cross-reíerences reíer to entries in Volume A
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Vaccines Immunoglobulins and Antisera
The agents described in this sectìon v e  immunological 
agents used for both actíve and passive inununisatíon.

Aaivt immumsatừm is the expõsure oỉ the itmnunc System 
to antigens in the ỉorm oỉ micro-organisms or Products of 
their activity in order to stimulate production of antibodies 
and acqũired celỉ-mediated responses vvith a speõBc 
protective capadty. It may be a natural process after 
inỉection, or an artiSdal process induced by givỉng vacdna. 
It is inevitabty a slow process dependent upon the ra te at 
which the antỉbodỉes can bẽ produced. Although the teims 
vacdnation and immunisation v e  oíten used synony- 
mously and interchangeably, vacánation simply reíers to 
giving a vacõne whereas immunừation implỉes the 
development oí prọtective levels of antibodies.

Passivt immunàatìon, which results in immediate short- 
term protection, may be achieved by giving exogenous 
antibodies in the ỉorm oỉ anàsira (of animal origin) or 
ừnmunoglobulừĩS.

Antisera ^
Antíróruml^ntỉsuềrós; Irrìmunsera; Sueros inrnuriòlógicos; 
AHTMCblBOpỌTKM.^

Descriptìon
Antisera (immunosera) are sterile preparatìons containing 
immunoglobulins obtained from the serum of Ịnunúnised 
animaỉs by purihcatìon. The term antisera indudes 
antitoxins, which are antibodỉes that combine with and 
neutralise speóBc toxins. and antìvenins (antivenbms), 
vvhich v e  antìtoxins directed against the toxic prindple oí 
the venoms of poisonous animals such as certain snakes and 
arthropods.

Antisera are obtained £rom healthy animals ữnmunised 
by mjections of the appropriate toxins or toxoids, venins, or 
suspensions oỉ micro-organỉsms or other antigens. The 
spedhc immunoglobulins may be obtaỉned hom the serum 
by ỉractional predpitation and enzyme treatment or by 
other Chemical or physical means. A suitable antimicrobial 
preservative may be added, and is invariably added ư the 
product is issued in multidose containers. The Fh. Eur. 8 
directs that when antisera contain phenol the concentra- 
tìon is not more than 0.25%. The antiserum is distributed 
aseptically into sterile containers, which are sealed so as to 
exdude micro-organisms. Altematívely they may be 
supplied as freeze-dried preparations for reconstitution 
immedỉately before use.

Uses and Admỉnistratìon
Antisera ha ve the spediSc povver of neutralising venoms or 
bacterial toxins, or combinìng with the bacterium, virus, or 
other antigen used ỉor their preparation. Most antisera in 
current use are antitoxins or antívenins. The use of antisera 
to induce passive ũnmunity has dedineđ; immunoglobuỉins 
are preỉerred. Aỉthough antisera v e  defíned as being of 
animal origin (see above), the term antisera has been used 
in some countries to describe antitoxins oỉ human origin 
(immunoglobulins).

Adverse Effeđs and Precautìons
Reactions are liable to occur after the injection of any serum 
oí animal origin. Anaphylaxìs (type I hypeisensitívity 
reaction, p. 610.1) may occur, with hypotension, dyspnoea, 
urticaria. and shock. vvhich requires management as a 
medical emergency (see Anaphylaxis and Anaphylactic 
Shock. p. 1293.2).

Serum sickness (type m  hypersensitivity reaction, 
p. 610.1) may also occũr, írequentĩy 7 to 10 days after the 
injection of serum oỉ animal orígin.

Beíore injecting serum, inlormation should be obtained 
whenever póssibỉé as to vvhether the patient is subjen to 
hypersensitivity disorders or has received serum ũỹections 
beíore. Sensitivity testíng sbould be períormed beíore gỉvỉng 
antisera. The patient must be kept under observation after 
giving a full dose of antisera. Adrenaline ứýection and 
resusdtatíon ỉadlities should be avaiỉable.

Immunoglobulins
ĩmmunglobulineỵlnmunoglobulinas; IdMMyHonnoóy/iMHU. '

D e s c r íp t ìo n

Immunogỉobulins v e  produced by B lymphocytes as part of 
the humoral response to íordgn antigens. Immunoglobu-

lỉns used in dinical practice v e  prepvations containing 
antibodies, usually prẽpared from human plasma or serum, 
and mainly comprise IgG. Normal immunoglobulin, 
prepved from material ỉrom blood donors, contains several 
antibodies against inỉectious diseases prevalent in the 
general populadon, whereas spedflc immunoglobulins 
contain minimum spedSed levels of One antibody. 
Antìbodies may also be prepved by genetic engineermg 
techniques.

U se s  a n d  A d m in is t r a t io n

Immunoglobulins are used for passive immunisation, thus 
coníerring ũnmedỉate protection against some inỉectiQus 
diseases. They v e  pieíerred to antisera of animal origin as 
the inddence of adverse reactions is lower.

It is generally important to follow the coníerment of 
passive immunity, which is largely an emergency 
procedure, by the injection of suitable antígens to produce 
active immunity.

A d v e r s e  E ffec ts

Local reactỉons with pain and tendemess at the site of 
intramuscular injection may íollovv the use of immunoglo- 
bulins. Hypersensitivity reactions, induding, rarely, ana- 
phylactic reactions, have also been reported; such reactions, 
though, are far less ừequent than after the use of antisera of 
anũnal orígin.

Some immunoglobulins v e  available as intravenous 
preparations. Systemic reactions with íever, chills, fadal 
Uushing, headache, and nausea may occur, partìcularly at 
high rates oỉ inỉusion.

P r e c a u tìo n s

Strenuous eãorts v e  made to screen human donor material 
used in the preparation of immunoglobulins; the 
transmission of inỉections, induding hepatitis B and HTV, 
which has been assodated with the use of certain blood 
Products (see p. 1135.3), does not appev to be a problem 
with the immunoglobulins currently in use.

IgA, present in some immunoglobulin preparatíons, may 
give rise to the production of anti-IgA antibodies in patients 
vvith IgA deỄđendes, with the consequent risk of 
anaphylactic reactions. For precautìons in su ch patients, 
see Hypersensitivity under Adverse EHects and Precautlons 
in Normal Immunoglobulins, p. 2407.3.

In te ra c tio n s

Immunoglobulins may interíere with the ability of live 
vacdnes to induce an immune response and a suitable 
interval should separate their use (see Vacdnes, Interac- 
tions, p. 2375.3).

Vaccines
Vạcunas; BaKUMHH. . ' •

Descrip/ion
Vacdnes v e  ưaditionally preparations of antigenic 
materíals that are givcn with the objective of indudng in 
the redpient adive immunity to speriíic iníecting agents or 
toxins or antigens produced by them. They may contain 
living or killed micro-organisms, bacterìal toxoids. or 
antigenic material from particular parts of the iníecting 
organism, which may be derìved £rom the organism or 
produced by recombinant DNA technology. Vacdnes may 
be single-component vacdnes or mixed combined vacdnes. 
Vacdnes against some non-iníectíous diseases are being 
developed.

Storage. AU vacdnes are sensitive to heat to điHering. 
extents, with oral poUomyelitis vacdnes and measles vac- 
dnes the most heat-sensitíve of the oommonly used vac- 
dnes. Preeze-dried vacdnes become much more heat-sen- 
sitive once reconstituted. The effect of heat on vacdnes is 
generaUy irreversible loss of potency, but in some cases 
heat exposure may also cause the vacdne to become more 
reactogenic. The System used ỉor storing and distributing 
vacdnes at suỉBdently low temperature is called the cold 
Chain, and consists oỉ a series oí storage and transport 
links aỉl designed to keep the vacdne at the correct tem- 
perature until it reaches the user. WHO recommends1 that 
oial poUomyelitis vacdnes be stored at -25 to -15 degrees 
and that, in general, freeze-dried vacdnes should be stored 
at 2 to 8 degrees.

Some vacdnes are also sensitive to heeâng, notably 
hepatitis B vacdnes and Haemophilus influenzae vacdnes, 
and care should be taken not to store them at too lovv a 
temperature.1

. In addition to temperature sensitivity, some vacdnes are 
also sensitive to Ught, su ch as BCG vacdnes, measles- 
containing vacdnes, and rubeUa-containing vacdnes. These 
are sometimes supplied in dvker glass vials for protection, 
but care should be taken to protect them &om sunlight and 
ultraviolet light, indudỉng Uuorescent lights.*

Burther advice conceming vacdne storage is given in the 
reỉerences belovsí.3'4 Preliminary study has suggested7 that it 
may be possible to develop vacdnes that v e  stable vvithout 
rehigeration by drying the antigens in a suspension of 
sucrose and trehalose.

ỉ.  WHO. Tanperatu r t  stm itívừ y  o Ị vaceòm . Geneva: WHO, 2006. Also 
availabỉe at: http://www.whojnƯvacánes-<!ocuraents/DocsPDF06/847. 
pdí (accesseđ 23/04/10)

2. WHO. Cữid Chain. vacánes and sa ft-m jection  eqiàpm ent m anagem enl. 
Geneva: WKO, 2008. Also avaỉỉable au http://w w w .w ho.im / 
ỉmmuni2ation_delivery/systerns_polÌcy/MLM_moduie I .pdí (accessed 
23/04/10)

3. Department oí Vacrines and Other Bioỉữgicals. Temperatun monitors fơr 
v a a ừ ia  and the cold C hain. Geneva: WHO, 1999. Also availabỉe ac  hup :// 
www.who4nưvacdnes*documenis/DoaPDF/www9804.pdỉ (accrâed  
15/09/05)

4. GDC Notỉce to readers: guỉdeiines for maỉntaỉning and managing the 
vacdne coỉd Chain. MMWR 2003; 5 2 : 1023*5. Aỉso avaiỉabỉe at: h ttp:// 
www.cdc.gov/mmwT/FDF/wk/inm5242.pdf (accessed 24/05/06)

5. Austraỉỉan Government Department oí Health and Ageing. National 
vacdne storage guiđelỉnes: strive for 5 (2005). Avaỉỉable at: h ttp ://w w w . 
inununise.health.gov .au /im em et/im nm nise/publishing.m f/C om em / 
D F94731AD8CBF34BCA2575BD001C8129/$Fne/stnve-4-flve.pdf 
(accessed 27/08/10)

6. Public Health Agency oí Canada. National vacdne storage and handỉỉng 
guidehnes for immunỉxatỉon providers (2007). Avaỉỉable ac  http :// 
w w w .phac-aspc.gc.ca/publicat/2007/nvshglp-ldem v/pdi/nvshglp- 
ldemv-eng.pđỉ (accessed 27/08/10)

7. Aỉcodt R. a aL Long-tenn thermostabiỉỉzation oỉ Uve poxvừal and 
adenòvỉxaỉ vacdne veaors at supraphysiologỉcal temperatures ỉn 
carbohydnte gỉass. Sá Transỉ Med 2010; 2 : 19raỉ2.

U se s  a n d  A d m in is t r a t io n

Vacdnes are used íor active immunisaúon as a prophylactic 
measure against some inỉectious dlseases. They provide 
partial or complete protection for months or years. For 
inactivated vacdnes, a slight and rather slow antibody 
response of primarily immunoglobulin M (IgM) (the 
primary response) is produced aíter the 5rst or second dose 
but, when a hirther dose is given aher a suitable interval, a 
prompt antibody response follows and high concenttations 
of IgG occur in the blood (the secondary response). Though 
the antibody concentration may later íall, a hirther dose of 
vacdne promptly restores it. For most Uve vacdnes only one 
dose is required although 3 doses of live (oral) poliomyelitis 
Vacdnes ve  needed to achieve complete immunisation. 
Some inactivated vacdnes contain an adjuvant such as 
aluminium hydroxide or aluminium phosphate to enhance 
the immune response.

Protection against several inỉectious diseases may be 
provided in evly Ufe by active únmunisation and national 
schedules íor childhood immunisation are regularly 
reviewed and updated. Schedules for routine únmunisation 
of iníants and đúldren v e  generaUy designed to ũt in with 
routine health checks and landmvk events such as school 
starting and leaving ages. National immunisation schedules 
should be consulted for ỉull detaiỉs of local recommenda-
t io n s .

In the UK, the following schedule Of vacdnation and 
immunisation is recommended:
• at 2 months o ỉ age, the fitst dose of a combined 

diphtheria, tetanus, pertussis (aceUular component), 
poliomyelitis (inactivated), and Haemophilus influenzae 
vacdne (p. 2385.3), plus a first dose of pneumococcal 
conjugate vacdne (p. 2410.1) and a ỉirst dose oi a 
rotavirus vacdne (p. 2416.1)

• at 3 months of age, a second dose of a combined 
diphtheria, tetanus, pertussis (aceUulv component), 
poliomyelitls (inactivated), and Haemophilus inỊluemae 
vacdne, plus the first dose of meningococcal c  conjugate 
vacdne (p. 2401.3) and a second dose oỉ a rotavirus 
vacdne

> at 4 months oí age, a third dose oỉ a combiaed diphtheria, 
tetanus, pertussis (acellulv component), poliomyelitis 
(inactivated), and Haemophữuỉ inỊluemae vacdne, pỉus a 
second dose of pneumococcal conjugate vacdne

• at about 12 to 13 months oi age, a third dose oỉ 
pneumococcal conjugate vacdne, plus a first dose of 
measles, mumps, and rubella vacdne (p. 2400.2), plus a 
booster dose of a combined Htưmophilus influenzae and 
meningococcal c  conjugate vacdne (p. 2388.1)

The Symbol t  denotes a preparation no longer actively marketed

http://www.whojn%c6%afvac%c3%a1nes-%3c!ocuraents/DocsPDF06/847
http://www.who.im/
http://www.cdc.gov/mmwT/FDF/wk/inm5242.pdf
http://www
http://www.phac-aspc.gc.ca/publicat/2007/nvshglp-ldemv/pdi/nvshglp-ldemv-eng.p%c4%91%e1%bb%89
http://www.phac-aspc.gc.ca/publicat/2007/nvshglp-ldemv/pdi/nvshglp-ldemv-eng.p%c4%91%e1%bb%89
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• at 3 years 4 montbs to 5 years. a reinfordng dose oí a 
combined diphtheria, tetanus, pertussìs (acellular 
component), and poliomyelitis (inactivated) vacdne 
(p. 2385.2) and a sẽcond dose oí measỉes, mumps, and 
rubeila vacdne

• at 12 to 13 years of age, 3 separate doses of human 
papillomavirus vacdne (p. 2392.2) for all girìs

• ãt around 14 years, a booster dose oĩ a low-dose 
diphthería, tetanus, and poliomyelitis (inactivated) 
vacdne (p. 2386.2) and a meningococcal c  conjugate 
vacdne

The ỉollovring scheduỉe is usualỉy recommended in the 
USA:
• at birth. the ẵrst dose of hepatitis B vacdne (p. 2389.3)
• at age 1 to 2 months. a second đose oi hepatitis B vactíne
• at 2 months, a Brst dose o( diphtheria, tetanuỉ. and 

pertussis (acellular component) vacõne (p. 2383.3), plus 
a Haemophilui mỊlueraae vacdne (p. 2387.2), a pneumo- 
coccal conjugate vacdne (p. 2410.1), a poliomyelitis 
(inactívated) vacđne (p. 2411.1) and a rotavórus vacdne 
(p. 2416.1)

• at 2 to 18 months, a course of a menìngococcal vacdne 
(p. 2401.3) with or without a Haemophilus inỊluemae 
vaccine to high-risk children

• at 4 months. a second dose of diphtheria, tetanus. and 
pertussis (aceỉlular component) vacdne, plus the second 
doses of a Haemophilus inịluemae vacdne, pneumococcal 
conjugate vacdne, poliorayelitis (inactìvated) vaccinc, 
and rotavirus vacdne

• at 6 months, the thỉrd dose of Haemophilus infìuenzae 
vacdne if necessary (depending on the type of vacdne 
used), a third dose of diphtheria. teỉanus, and pertussis 
(acellular component) vacdne, a third dose of pneumo- 
coccal conjugate vacdne. and a third dose of rotavirus 
vacdne if necessary (depending on che type of vacdne 
used)

• at 6 to 18 monchs, the third doses ol hepatitis B and 
poliomyeliús (inactivated) vacdnes

• from 6 months to 18 years, annual inũueiua vaccine
• from 12 to 23 months, 2 doses (6 to 18 months apart) of a 

hepatitis A vacdne (p. 2388.3)
• at 12 to 15 months, a reiníordng dose of Haemophỉlus 

ittỊluemae vaccine, the Brst dose of measles. mumps, and 
rubella vacdne, the Brst dose of varicella-zo$ter vacdne 
(p. 2423.3) and the fourth dose oí pneumococcal 
conjugate vacdne

• at 15 to 18 months, the founh dose of diphtheiia, 
tetanus, and pertussis (acellular component) vacdne

• at 2 to 18 years, pneumococcal polysaccharide vacdne 
(as an addition to previous dosage with pneumococcaỉ 
conjugate vacdne) in certain high-risk groups

• at 2 to 10 years, meningococcal c  conjugate vacdne (2 
doses. 2 months apart) to children vvith terminal 
compiement detìdendes or asplenia and other high-risk 
groups; meningococcal polysaccharide vacáne may 
akematívely be used

• at 4 to 6 years, the £ifth dose of diphtheria. tetanus, and 
pertussis (acellular component) vacdne, the fourth dose 
of polìomyelỉtis (inactivated) vacdne, the second dose of 
measles, mumps, and rubella vacdne, and the second 
dose of varicella-zoster vacdne

• at age 11 to 12 years, a sixth dose oi lovv-dose diphtheria, 
tetanus. and pertussis (acellular component) pluỉ a Brst 
dose oỉ quadrivalent meningococcal c  conjugate vacdne 
in those not previously vacdnated (meningococcal 
polysacdiaride vacdne may altematively be used); the 
Brst dose of human papillomavirus vaccine (p. 2392.2) 
may be given to girls. the second dose is given 2 months 
alter the first dose and the third dose is given 6 months 
aíter the first dose

• at 16 years. a booster dose of meningococcal c  conjugate 
vacdne (meningococcal polysaccharide vacdne may 
altematively be used)

Immunisation schedules for older children and adults are 
also produced, along with recommendations for vacdnation 
of high-risk groups, induding the immunocompromised 
and the elderly, and of travellers.

In addition to vacdnes directed against bacteria and 
viruses, advances are being made in produdng vacdnes 
against fungi, protozoa, and helminths, and for 
non-iníective diseases induding cancer (see p. 757.3) and 
auto-immune disorders.

Development of novel vaccine íormulations and delivery 
methods is continuing, induding transdermal and 
transmucosal Systems. Genetic manipulation of íoodstulís 
is being ìnvestìgated with the aim of produdng edỉble 
vacdnes.

bnmunũalion scheduies. Reỉerences to routine immuni- 
sation schedules in the UKl and USA2"*

1. DoH. bnmuHÌsation ÁỊm mt ínỊccáous Distau 2006 {updated 14th March, 
2013): "The Green Book". Avaỉlable a t  hcrps://www.gov.uk/ 
governmem/pubticaiionỉ/green-book-the-compleie-curreni-edỉtỉỡD 
(accessed i8/04/13)

2. CDC. Ađvisory Commiccee on ỉmmuoization Practlces (ACIP) 
recommended Immunteation schedute íor persons aged Q lỉưough 18

years- United States, 2013. MMWR Survriỉl Summ 2013; 62 (suppl l): 2-
8. Correction. ibitL; 256. Aỉso availabỉe ac http://www.cdc.gov/mmwr/ 
preview/mmwrhtmỉ/su620U2.htm (accessed 21/03/13)

3. CDC. Advỉsory Commỉttee on Immunỉzation Practỉces (ACXP) 
recommended immunỉzadon schedule for aduỉts aged 19 Years and 
oider- United States. 2013. MMWR Survrill Siơrm 2013: 62 \suppt ỉ ): 9-
19. Aỉso avaiỉabỉe ât: http://www.cdc.gov/mmwr/previcw/minwrtuml/ 
su620U3.htm (accessed 21/03/13)

4. Committee on ỉníectỉous Diseases. Recommended childhood and 
adoỉescent immunỉzadon schedule—United States, 2013. Pettiatria 
2013; Ỉ31: 397-8. Also avaỉỉabỉe atỉ http://ped!atiics.aappubUcatìons.
org/cantem/l3l/2/397-fuU-pdf+html (accesseđ 22/05/13)

BOHNDED PKOCHAAm ONIMMUNIĨAHON. In 1974 the World 
Health Assembly adopted a resolutíon creating the 
Expanded Programme on Immunũation (HPI), the aim of 
which was to provide immunisation against 6 taiget dis- 
eases (diphtheria. measles. pertussis, poliomyelitis, 
tetanus, and tuberculcsis) íor aỉl children thioughout the 
world by 1990. Hepatitis B, pneumococcaL and Haemo- 
phữus influemae iníections were later added to the list of 
target diseases and more recently rotavứus, and. for girls, 
human papillomavirus vacdnes were also added. 
Aỉthough the attention oỉ WHO had been tocussed mainly 
on the developing countries, it was emphasised that the 
programme was not created exdusively for these coun- 
tries. Besides WHO, many other organisations, induding 
UNICEF, are involved. Since 2000 much work has been 
carried out under the auspices of the Global Aỉliance for 
Vactínation and Immunisation (GAVI) and in 2006 UNI- 
CEF and WHO established the Global Immunữation 
Vision and Sưategy (GIVS) to raise global immunisation 
covcrage for these common preventable diseases to at least 
90% in every country over 5 yeaxs, and then to sustain 
coverage.

Although many cases oí the taiget diseases and many 
deaths have been prevented, vacdnc coverage, espedally 
for measles and neonatal tetanus is still low. It is particularly 
important to immunise children as eaiỉy in !ife as possible 
and not to (Yithhold vacdnes ừom those with minor illness 
or malnutrítion. Vacdne uptake was around 70% ín 1990 
compared with less than 5% in 1974. By 2003. all 192 
member States of VVHO were routinely immunising against 
diphtheria, measles, pertussis. poliomyeliós, and tetanus 
bẽỉore the age oí 18 months. AIso, 158 ĩnember States were 
routìnely immunisũig against tuberculosis, but routine BCG 
vacónation has been stopped in some countries, induding 
the UK, due to low risk and prevalence of disease.

A schedule designed to provide ptotection for all children 
at the earlỉest possible age broadly recommends:
• at birth, a dose of BCG vacdne (p. 2378.1). A 

monovalent hepatitis B vacõne (p. 2389.3) shouỉd be 
gíven as soon as possible alter birth; further doses (which 
may be given as a combined vacdne) are then given at 6, 
10 (optional), and 14 vveeks. A dose of the poliomyelỉtis 
(OPV) vacdne (p. 2411.1) can be given at bừth in 
endemic or recently endemic countries

• at 6 weeks, the first dose of a diphtheria, tetanus. and 
pertussis vacdne (p. 2383.3), plus a Haemophilus 
influenzae vacdne (p. 2387.2), a pneumococcal conjugate 
vacdne (p. 2410.1), a rotavirus vacdne (p. 2416.1), anda 
poliomyelitis vaccine (OPV)

• at 10 vveeks, a second dose of diphtherìa, tetanus, and 
pertussis vaccine, plus the second doses of a Haemophilus 
inf!ucnzae vacdne, a pneumococcal conjugate vacửne, a 
rotavirus vaccine, and a second (or third) dose of a 
poliomyelitis vacóne (OPV)

• at 14 vveeks, the third dose ot diphtheria, tetanus, and 
pertussis vacdne, plus the third doses of Hamophilus 
ừtfluenzae vacóne, a pneumococcal conjugate vacdne, 
rotavims vacdne (only íor those compleóng a course of 
RotaTeq), and a third (or íounh) dose of a poliomyelitis 
vacdne (OPV)

■ • at 9 to 12 months, the first dose oi a measles vactíne 
(p. 2398.3) vvith a dose of rubella vacdne (p. 2417.1); a 
second dose of a measles vacdne should be given 4 weeks 
aíter the first dose

• at 1 to 6 years, the ỉourth (booster) dose of diphtheria, 
tetanus, and pertussis vaccine

• at age 9 to 13 years.the lirsc dose 0 f human 
papillomavirus (quadrivalent) vacdne (p. 2392.2) may 
be given to girỉs, the second dose is given 2 months aíter 
the first dose and the third dose is given 6 months after 
the Brst dose. Altemattvtly, at age 10 to 13 years, the fitst 
dose of human papilỉomavirus (bivalent) vacdne may be 
gỉven to girls, the second dose is given 1 month aiter the 
first dose and the third dose is given 6 months aíter the 
first dose

Inactivated polio vacdne (IPV) alone may be given as an 
altemative to OPV alone (or an IPV/OPV sequential 
schedule) in countries that have the lowest risk oí both 
wild-straỉn polio vóruses importation and transmission. A 
primary series of 3 doses should be staned at 2 months oỉ 
age and the next doses given at 4 to 8 week intervals. u  the 
piimary series starts earlier (e.g. at 6 weeks of age) then a 
booster dose should be given aíter an intetval of 6 months or 
more.

In addition to these vacdnes chỉldren ttving in certain 
areas may also be given Japanese encephalitis Vacdne 
(p. 2396.2), tick-bome encephalitis vacdne (p. 2422 1) 
and/or yellow fever vacdne (p. 2424.3). hnmunlsatíon 
schedules íor dũldren in some high-risk populatíons, older 
children, and adults are also provlded.
Reíerences.

1. WHO. WHO vacđnc-prevcnuble đscases: moaỉtoring System 2010 
gỉobal summary. Geneva; WHO, 2010. Aỉso avaũabỉe a t  hnp*// 
whqỉỉbdoc.who.Ìnt/hq/2010/W HO^[VB.20ỉ0.eng pdí (accesseđ 
10/04/13)

2. WHO. WHO recominendatíoEU (or routine
tabỉes (ỉssued 15 November, 2012). Avaỉỉabie ac http://www.wlto 
tmirmnlMrinn/pftllqr/immnnl«irinii tahlề^ỉeniinêẽr KfT̂ ] (accessed 
26/03/13)

immunisation of immunocompromised palients. Immu- 
nocompromised patients may lequire immunisation 
against opportunistic iníections but immnne response to 
vacdnatìon may be impaired (see Precautíons, p. 2375.2) 
and there is a risk of dlsseminated inỉection with live vac- 
dnes.

Recommendations for immunisation of HTV-positive 
individuals have varied, particularly with regard to Ilve 
vacdnes.

It is generally recommended that vacdnes used for 
roudne immunisatíon in childhood may be given to 
asymptomatic HTV-positive persons, providing they are not 
immunosuppressed. but that BCG and yellow fever vacdnes 
should not be given at all.u  WHO recommends1 Chat an 
extra dose of measles vacdne may be given at 6 months of 
age vvith the Standard dose given as soon aher 9 months oí 
age as possible.

Some detailed guidance on vacdnatíon of immunocom- 
promised children is provided by the Royal College oí 
Paediatrics and Child Health ÚI the UK* and by the 
Children's HTV Assodation oỉ UK and Ireland.1 Guidance on 
ỉmmunỉsation oí HTV-iníected adults is provided by the 
Britiỉh HIV Assodatíon.6

ỉ. DoH. Immuitừation Aỹaừut Infeaious Dừeast 2006: "The Greeu Book*. 
AvaỉUble ac http://www.dh.gov.uk/PoUcyAndGuidaoce/ 
HeaithAndSodaỉCareTopícs/GreenBook/GreenBookGeneraữxưonna- 
tioQ/GreenBookGcQeralAnicle/fs/en?C0NTENT_ID*4097254frch- 
kaỏsTÍGX (accessed 27/08/10)

2  Bley B. ỉrmmmlzaũon In padents wiíh HTV ỉnỉectioa: are practícal 
lecommendadons possỉble? Drup 2008; 68; 1473-81.

3. WHO. Measỉes vacdnes: WHO posỉdon paper. Wkty EpùkmRec2009; 84: 
349-60. AỈS0 avaiỉabỉe at: http://www.who.inưwer/2009/war8435.pdf 
(accessed 16/12/09)

4. Royaỉ CoUege oỉ Paedỉatrỉcs and Child Health, ỉimminisarion of the 
immunocompromised diild: best practíce sutement February 2002. 
Avaiỉabỉe ãd http://www.rcpdi.acuk/doc^ỉpx?ỉdJ(esoufõe«1768 
(accesscd 15/07/08)

5. RiordanA.Chỉỉdren'sHZVAs$odadonoỉUK and Ireland. Immunisatìon 
of HIV-infeaed children, June 2007 (under rcvieiv). Available a£ http*.// 
w ww .chiva.org.uk/hcaIth/guidcllQes/lm munisation (accessed 
27/08/10)

6. Gerecd AM, a  ai. Bridsh HIV Assotíadon Immumsatíon Snbcomxnỉttee. 
Immunỉsaúon guidelỉnes ỉor HlV-iníectcd adults 2008. AvaUable a t
http://www.bhi va.org/documents/Guidelỉnes/Immunỉsatioa/Iminuni-
zadon2008.pdl (accessed 10/02/10)

bnmunisation for travellers. A guide enntled ĩntematíorud 
Travel and Health is publisbed annually by WH0.1 In 2010 
the following inỉormation regarding certiBcation oi vacdn- 
atìon was given.

A yellow /ever vacdnation ceráăcate is now the only one 
that may be mandated by mtematíonaỉ regulations, 
although some countries require other vacdnations beíore 
entry is pennitted. The vacane used must be approved by . 
WHO and given at a designated centre. Vactanation is 
strongly recommended for travel outside the urban areas of 
counnies in the yellow íever endemic zone even ư these 
countries have not oỉBdalIy reported the disease and do not 
require evidence of vacúnaúõn on entry. Many countries 
require a certiBcate (rom travellers arriving Ễrom iníected 
areas or (rom countries with iníected areas, or who have 
been in transit through those areas. Some countries requirẹ 
a certiBcate (rom aỉl entering travellers induding those in 
transit; although there is no epidemiological justification fòr 
this requữement, and it is dearly in excess of the 
International Health Regulatíons (WHO recommendations 
for prevention of the intemational spread of diseases), 
ưavellers may And that it is strictly eníorced, particularly for 
persons going to Asia írom Aírica or South America. The 
validity period oi intemational certiAcates oi vacdnanon 
against yellovv íever is 10 years, beginnmg 10 days after 
vacdnation.

Some polio-free countries requữe evidence of potío 
vacdnatíon beíore travellers £rom endemic countries are 
permỉtted entry; Saudi Arabia also requires pilgrims to be 
vacdnated against meningococcal disease.

No counttỹ or territorỹ any longer requứes a ceróAcate 01 
choltra immunisation as the introduction of cholera in to any 
country cannot be prevented by cholera vacdnation.

Now that smallpox has been eradicated, smallpox 
vacdnation is no longer required by any country.

Apart from vacdnatìons required by countries for entry 
to their territory, other vacdnations are either recom- 
mended by WHO íor general protection against certam

All cross-reíerences reter to enưies in Volume A

http://www.gov.uk/
http://www.cdc.gov/mmwr/
http://www.cdc.gov/mmwr/previcw/minwrtuml/
http://ped!atiics.aappubUcat%c3%acons
http://www.wlto
http://www.dh.gov.uk/PoUcyAndGuidaoce/
http://www.who.in%c6%b0wer/2009/war8435.pdf
http://www.rcpdi.acuk/doc%5e%e1%bb%89px?%e1%bb%89dJ(esouf%c3%b5e%c2%ab1768
http://www.chiva.org.uk/hcaIth/guidcllQes/lmmunisation
http://www.bhi
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diseases or advised ìn certain drcumstances. A vacdnatíon 
plan should be established, taking into account the 
traveller's destinadon, oveiall State õf health and cuirent 
inunune status, the duration and type ot travel, and the tíme 
avaỉlable beỉore travel.

Purther iníormatíon for intemational travellers ìs also 
often provided by natíonaỉ authoritíes induding those in the 
UK2 and USA.3

1. WHO. Ịntenuuianal Travel and Health. Geneva: WHO, 2010. Aỉso 
avaỉỉable ac http://www.who.int/ith/en/ (accessed 02/07/10)

2. The National Travel Health Network and Centre. Health ỉnfórjnatùm fơr 
Overseas TraveL Avaỉlabỉe ac http://www.Dathnac.org/pro/yeIlowbook_ 
revỉsỉon.htm (accessed 16/11/9)

3. CDC. The Yeỉìow Booh.2010. Avaỉỉable a t  http://wwwn.cdc.gov/ưavel/ 
contem/yeflowbook/home-20l0.âS|a (accessed 16/11/09)

Inỉedion eradication. Eradication oi inỉectìous dlseases 
has proved more diỄBcult than was hoped, and smalỉpox is 
the õnly disease to have been recognised oSìdaũy as hav- 
ing been eradicated so ỉar. Eradicatíon is deflned as the 
extinction of the pathogen that causes the inỉectious dis- 
ease in question, whereas ỉn elỉmination the disease disap- 
pears but the causatỉve agent reinains. Of the target dis- 
eases of WHO's Expanded Programme on Immunúation 
(see p. 2374.2), many of the ỉactois necessary ỈOT eỉimina- 
tion are present for each of the diseases, but some are not. 
Measíes is so highly conụnunicable a disease that a vacdne 
eÊBcacy rate of about 95% ã  probably not high enough 
even to elimmate, m‘uch less eradicate, the disease. How- 
ever, immunisation campaigns have produced substantiaỉ 
reducnons oỉ ỉnỉection ra te in some countries, although 
repeated vacdnatíon may bẹ necessary. Pertussù is also 
highly iníectious and the vacdne is almost cenainly not 
ehective enough. Tetanus is not eradicable as the causative 
organism is ubiquitous. Hơwever, elimination of neonatal 
tetanus may be possible although it depends on protection 
oí more than 80% oỉ inỉants at binh. This depends not 
only on matemal vacdnatíon bút also on delivery prac- 
tices. Eor poliomyeỉitũ, countries that are effident at giving 
vacdnes have proved remarkably successhil not only in 
practically eliminating the disease but also in vbtually era- 
di ca tìng the organism. Tuberculosừ is deariy not eradicable 
at present and diphthcria has many ỉeatures thát suggest it 
cannot be easũy eradỉcated. Prospects for eradicating ctmgc- 
nital rubeỉĩa syndrome are more encouraging and the pro- 
spects ỉor elimination or eradication of mumps are probably 
sũnilar to those of rubella.

Other factors that may contribute to the failure of 
vacdnation polides in eradicating disease indude: concem, 
often unỉounded, over the saíety of vacđnes and the 
perpetuation of invalid conaa-indicatíons, the use oỉ 
inappropriate indicators for the efficacy of vacdnes, the 
suitability of diííerent types of vacdne and oí vacdnation 
schedules, diỉSculties ỉn vacdne supply, and sodal and 
behavioural pressures vvhich reduce compliance with 
vacdnation schedules.

Vacdne development. The WHO Initiative for Vacóne 
Research (IVR) supports and fadlỉtates the development, 
dỉnical evaluation, and worỉdwide access to safe, eSective, 
and aữordable vacdnes agaỉnst iníectious diseases of Pub
lic health importance, espedally in developing countries. 
The Global Vacdne Research Forum hosts an annual con- 
íerence to discuss vacdne research and development 
issues, and to update research agendas. Inỉoimation is fre- 
quently updated by WH0.1-2

1. WHO. State oí the an  of new vacdnes: research and deveiơpment 
(revised 2005). Avaỉỉabỉe atỉ http://www.who.inl/vacdiie_research/ 
documents/5Uteoftheart/en/iĐdexJinnỉ (accessed 29/04/06)

2. WHO. New vaccines agaỉnst inỉeciious dỉseases: research and 
development surus (April 2005. updated Febniary 2006). Available at* 
http://www.who.ini/vaccme_rescarch/documems/en/Sutus.Table.pdf 
{accessed 29/04/06)

A d v e r s e  E ffe c ts

Injection oí a vactine may be followed by a local reaction, 
possibly with inHammation and lymphangitis. An indura- 
tion or sterile abscess may develop at the injection site. 
Fever, headache, and malaise may start a few hours after 
injection and last for 1 or 2 days. Hypersensitivity reactions 
may occur and anaphylaxis has been reported rarely.

Further details, ư appropriate, of adverse effects of 
vacdnes may be íound in the respective individual 
monographs.

Anaphyiaxis. In a reưospective study1 in the USA con- 
ducted to quantiỉy the risk of anaphylaxis aỉter vacdn- 
atìon oỉ children and adolescents, only ỉ  cases potentíaQy 
assodated with vacdnes were identíhed bom more than
7.5 million doses given. Vacdnes implicated were gener- 
ally given in combination and induded the ỉoỉlọvnng com- 
ponents: diphtherỉa and tetanus; diphtheria, tetanus, and 
pertussis; hepatítis B; Haemophilus influenzae; measles, 
mumps, and rubella; and oral poliomyẹlitis. One case fol- 
lowed measles. mumps, and rubella vacdne given alone. 
It was conduded that vacdnè-assodated anaphylaxis is a 
rare event.

Recommendations2 have been issued ín the USA for the 
evaluation and management oỉ patients with suspected 
allergy to vacdnes.

1. Bohlke K  et al. Risk oỉ anaphylaxis aỉter vacdnadon ci chHdren and 
adolescents. Pedùưria 2003; Ỉ l i ỉ  815-20.

2. Keiso et ÓL Joỉnt Task Force on Practke Parameten for Aỉỉergy & 
Immunology. Adverse reactíons to về€dnes.AmAữerỊỵAsthma Immimoỉ 
2009; 103 (ýuppl 2); S1-S14.

Long-term effects. The inưoduction of routine childhood 
vacdnatíón has been accompanied by concems over the 
saỉety and possible long term sequelae of some commonly 
ủsed vacdnes. Difficuítỉes have arisen in distinguishing 
temporal and causal assoõatỉons and in some cases the 
perceived dangers of vacdnation have impeded uptake. 
Among the disorders that have been tempoĩally (but gen- 
erally not causally) assodated with childhood vacdnation 
are neurological disorders, sudden inỉant death syndrome, 
type 1 diabetes mellitus, and demyelinating disorders. 
Inỉormation on adverse eữects assodated with spedĐc vac- 
dnes can be ỉound under dỉphthería, tetanus, and per- 
tussis vacdnes (p. 2384.1), hepatitis B vacdnes
(p. 2390.3), inỉluenza vacdnes (p. 2394.3), measles, 
mumps. and rubellả vacdnes (p. 2400.2), and pertussis 
vacdnes (p. 2409.1).

Additives or exdpients have sometimes been alleged to 
be the cause of adverse reactions—see below for íurther 
details.
Reterences.
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Effieds of adịuvants. Alumùĩium hyẩraxùie has been used 
ừequently as an adsocbent ỉn vacđnes. A revievv1 ỉound 
signiỉỉcantly more erythema and induratíon vvith aỉumin- 
ium-contaming vacdnes than wỉth plaỉn oncs. Therc was, 
hovvever, no evidence of serious or long-ỉasững adverse 
eữects that could be attributed to ãỉuminỉum salts.

Thiơnưrsal has been used as a preservativc but because of 
alleged adverse effects is no longer used as widely as it once 
was (scc Vacđnes, under Thiomersal p. 1772.2 for íurther 
dctails). Howevcr, the coxrưnent has been made that in 
developing countries far more beneũt wỉll be seen from 
protecting children with current, inexpensive. domestically- 
manufactured thiomersal-containing vaccines. than by 
investing in thiomersaI-free alternatives.1

1. Jefỉerson T. tí ai. Advene events aỉter ũnmunisation with aluminium- 
comainỉng DTP vacdnes: systematíc revỉew of the evỉdence. Lancet ĩnfeơ 
Dà 2004:4: 84-90.

2. Bỉgham M. Copes R. TUomersaỉ in racdncs: baỉanóng the rísk of 
adverse eííects with the rỉsk of vacdne-prevenuble dỉsease. Drug Sa/ety 
2005; 28: 89-101.

Effects on the nervous System. GUIUAIN-BARRÉ SYNDROME 
Guillain-Barré syndrome (see under Musculoskeletal and 
Nerve Disorders, p. 2406.1) has occasionally been reported 
after vacnnatíon, although causal reỉatìonships have been 
dưũcult to evaluate.1 Such reports have been made after 
diphtheria and tetanus vacdnes (p. 2383.2), haemophilus 
ùifluenzae vacdnes (p. 2387.3), hepatitis A vacónes 
(p. 2389.1), hepatitis B vacõnes (p. 2391.1), a swine influ- 
enza vacdne (p. 2395.1), measles, mumps, and rubella 
vacdnes (p. 2401.1), meningococcal vacdnes (p. 2402.2), 
oral poliomyelitis vacdnes (p. 2411.3), and rabies vacdnes 
(p. 2414.3); the evidence is strongest for the assodation 
with swine influenza vacdne.

1. Haber p, tí at. Vacdnes and Guiỉỉain-Barré syndrome. ữnig $afèty 2009; 
32: 309-23.

P r e c a u tio n s

Most persons can saíely receive the majority of vacdnes. In 
a few individuals vacdnatíon is contra-indicated or should 
be deỉerred.

All vacdnes are contra-indỉcated in those who have had 
a previous con&rmed anaphylactic reaction to a previous 
dose oỉ a vactíne containing the same antigens or a 
conhrmed anaphylactic reaction to another component 
contained in the relevant vacdne (ỉor example. neomydn, 
polymyxin B, or streptomydn which may be present in 
trace amounts).

Some vacdnes are prepared in egg cultures and are 
contra-indicated in persons with a conhrméd anaphylactic 
reactíon to egg.

Lỉve vacdnes are contra-indicated in immunosuppressed 
patìents in these situations:
• severe piỉmary immunodehdency
• malignant disease being treated with either chemother- 

apy or radiotherapy and ỉor at least 6 months aỉter 
stopping su ch treatment

• solid organ transplant receiving immunosuppressive 
therapy

• bone marrow transplant during, and for at least 12 
months after stopping, immimosuppressive therapy (or 
longer ư graft-versus-host disease develops)

• all patients receiving high-dose systemic corticosteroids 
untíl at least 3 months after stopping treatment; this 
indudes children receivtng prednisolone, orally or 
rectally, at a daily dose (or its equivalent) oỉ 2mg/kg 
for at least 1 week or 1 mg/kg for 1 month and aduỉts 
recdving a daily dose of 40 mg for more than 1 week.

• HTV positive patients with immunosuppression 
Vacdnation may be delayed in persons who are acutely 
unwell and in those with evolving neurological conditìons 
(until stabilised). In pregnancy, vacdnatìon should be 
delayed until after delivery; termination of pregnancy is not 
recommended ư a vacdne is inadvertently given during 
pregnancy.

Ií any alcohol or dismỉectant is used for deansing the skin 
it should be aỉlovved to evaporate beíore vacdnation 
othenvise inactivation of live vacdnes may occur.

Immunocompromised patienis. For a discussion oỉ the use
of vacdnes in HTV-inlected and otherwise immunocom- 
promỉsed patients, see under Uses, p. 2374.3.

Premature intonts. In the UK. the Royal College of Pae- 
diaoics and Child Health1 and the Department o{ Health2 
consider that all routine chiỉdhood immunisatlons should 
be scheduled on the basis oí the child's actual date of binh 
with no allowance being made for prematurity. In the 
USA, the American Academy of Pediatrics oHeis similar 
advice.3 It is acknowledged that more studies are requữed 
into immunisatíon in prematurity, partícularly in iníants 
receiving corticosteroids.1 There is some evidence that a 
minority of premature inỉants may íail to respond ade- 
quately to Haemophilus influenzae vacdnes and to hepat- 
itis B immunisation.1 Ít has also been suggested that there 
may be an increased risk of apnoea and bradycardia in 
premature iníants vacdnated with polyvalent vaccines,4-5 
and some licensed product iniormatìon ỉor pentavalent or 
hexavalent vacdnes has been amended accordingly.
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I n te r a đ io n s

The ability of vacdnes to induce an immune response can be 
inĐuenced by the recent use of other vacdnes or 
immunoglobtilins. Live vacdnes should either be given 
simultaneously (but at different sites) or an interval of at 
least 3 weeks allovved between them. Live vacdnes should 
normally be given at least 3 weeks beíore or at least 3 
months aíter the use of immunoglobulin. However, 
travellers should receive appropriate vacdnes regardless of 
these limitations ư tíme is short

Patients receiving immunosuppressant therapy, indud- 
ing antineoplastics or therapeutic doses of corticosteroids, 
may also display a reduced response to vacdnes and deỉerral 
oỉ ùmnunisation is advised, see Precautions, above. For 
hirther details on immunisation in immunocompromised 
patients, see under Uses and Administratịon, p. 2374.3.

Any agent that is active against the bacterial or viral 
strain present in the vaccine may interỉere with 
development of a protective immune response but 
ưeatment with antibacterials is not a contra-indication to 
immunisation.

http://www.who.int/ith/en/
http://www.Dathnac.org/pro/yeIlowbook_
http://wwwn.cdc.gov/%c6%b0avel/
http://www.who.inl/vacdiie_research/
http://www.who.ini/vaccme_rescarch/documems/en/Sutus.Table.pdf
http://wwwjoap.edu/catalo8.php7reconLid*!0306
http://wwwjQap.edu/catalog.php7Tecord_
http://www.rcpch
https://www.gov.uk/
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Pro/ĩ/e
Adenovừus type 4 and type 7 vacdne iỉ a live, oral vacdne 
used to prevent febrile acute respiratory disease caused by 
adenovứus types 4 and 7. It ú  approved in the u s  for use in 
military personnei from 17 to so years of age. A súigle 
vacdne dose is given orally a$ 2 tablets; one tablet oỉ 
adenovũus type 4 and one of adenovứus type 7. The tablets 
should be swallowed whole to avoid releasing the vừus in 
the upper respiratory tract. The virus can be shed in the 
stooỉ for up to 28 days aỉter vacdnation; proper personal 
hygiene should be ỉollovved during this period to reduce the 
risk of viral transmission.

The vacdne should not be given to pregnant women and 
pregnancy should be avoided for 6 weeks aher receiving the 
vacdne. Vacánation should also be postponed in those vvith 
vomiting and/or diarrhoea.
References.
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Preparatíons
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A ID S  V a c c in e s
HIV Vaccines; Vacunas conơa VIH; Vacunas del SIDA.

P ro ỉile

Many prototype vaccines against AIDS have been or are 
being developed but the results of dinical srudies have 
generally been disappointing.

Despite the passage of more than two decades since the 
điscovery of HTV, no effective vaccine has been íound to 
either ameliorate the disease or to prevent iníectìon.1' 14 
Globally tens of millions of people are iníected vvith HIV, 
vvith the ovenvhelming majorìty of inỉectíons occurring in 
developing countries that in many cases lack the resources 
and inừastructure to acquứe and deliver costly antire- 
ơoviral therapy. A safe, effective, easily administered, and 
inexpensive AIDS vacdne is thereíore desperately required.

There are many reasons why no such vaccine has so far 
been developed. Rrstly, natural iníection with HIV does not 
result in protective immunity; rather, it establishes 
persistent and Uíelong infection and vữal dearance and 
development of resistance to re-iníecdon never occur. This 
means that there is no model of protective immunity to 
emulate through vacdnation. Various aspects oí the biology 
of the vừus have also presented thus far insurmountable 
problems in vacdne development. The complex structure of 
the HTV envelope glycoprotein is inherently resistant to 
antỉbody attack and the virus has the capadty to evolve 
quickly in order to evade any neutralising annbody 
responses mounted by the host. In addition, the selective 
inỉection, Progressive destructỉon. and impaired regenera- 
tíon of CD4+ T helper cells, and the enormous genetic 
diversity of HTV with its continually evolvúig geographical 
distriburion and prevalence have proven problematical. 
Finally, the ability of HTV to evade immune surveillance 
enables it co establish a State of proviral latency in long-lived 
CD4+ cells thus providing a persistent, yet immunologically 
invisible, .reservoir of virus inỉectỉon.

Despite these problems, research has conónued1‘,-ls into 
developing AIDS vacdnes from two distinct perspectives. 
namely prophylactic vacdnes aimed at preventing prúnary 
inỉection and therapeudc vacdnes aimed at redudng the 
rate of disease progression in HTV-infected indiviđuals. 
Subunit recombinant viral envelope proteins, notably 
gp!20, have been investigated as both prophylactic and 
therapeuđc vacdnes, but phase m  dinical studies have 
proved disappoi^ting., In one, involving a bivalent 
íormulation oỉ recombỉnant gpl20 proteins ửom HIV 
subtype B, predominant in North America and Europe 
(AIDSVAX B/B) given to 5009 subjects most of whom were 
homosexual men. no eâect on the rate of HIV iníection was 
found. In a second study in Thailand usúig AIDSVAX B/E, a 
related vacdne consisting of recombinant gp!20 proteins 
frora HTV subrypes B and E predominant in South-East Asia, 
no protection against HIV inỉection vvas lound among 2546 
BTV-negative ũýection drug users.’ Despite these disap- 
pointing results, AIDSVAX B/E was evaluated in a hirther 
large study in a Thai populadon at community risk for HTV 
iníection as the booster component of a combinatíon 
immunisaáon prime-boost regimen that indudes an 
attenuated canarypox vector prime (ALVAC VCPI521).14 
This regimen shovved only a modest beneht with a trend 
toward redudng the risk of HIV iníection but did not affect

the early vứal load or CD4+ T lymphocyte count in those 
vvho eventually became iníected vvith HTV.

while typical HTV neutralỉsing antibody responses are 
only transiently eữective vvithin a given individual and 
generally not cross-reactive vvith other isolates, several 
monodonal antibodies have been derìved &om B ceỉls or 
molecular dones oỉ immunoglobulin genes obtained ứom 
HTV-iníeaed persons during the course of natural iníection, 
and have signiâcant neutralisation activity against a vviđer 
array oỉ HTV isolates. These monodonal antìbodies act by 
penetrating gpl20 and other viral envelope proteins, 
thereby preventing GD4 attachment to the virus. Since they 
have actỉvity against a broader range of isolates and may be 
produced in relatively large quantities by recombinant 
technology, passive delivery oí a cocktail of monodonal 
antibodies is being studied in a rtù n a l models as a means of 
prophylaxis.9 The cost of this approach may. hovvever. 
potentially prohibit its hỉture use on a wide scale in humans.

EHorts at understanding why it is so ditíicult to configure 
immunogens bom the HTV envelope that more eữectively 
elidt neuưalising antibody responses concinue but, in 
addition. attention has tumed to vvhat is termed the 
cytotoxic T lymphocyte (CIX) hypothesis.’ This proposes 
that vacdnation of uniníeaed individuals vvill not prevent 
infection but vvill induce an anti-HIV CTL (CD8+) response. 
ư  subsequently ứtíected with HIV these immunised persons 
vvould be better able to conưol viral replication and progress 
to AIDS much more slovvly or perhaps noc at all and 
potentially decrease viral ưansmission. The valiđũy of this 
hypothesis is at present uncenain but it has been supported 
by the observation of low level yet detectable, HIV-specific 
CD8+ T cell responses in certain cohorts of highỉy exposed 
but uninlected individuals.

Additionally, new vacdne strategies are becoming 
available vvhich it is thought will probably be able to eiidt 
HlV-spedũc CTL responses oí suữidem magnitude to allow 
direct testing oí the concept in humans. Numerous a n im a l 
studies are undervvay to assess the saỉety and tmmunogeni- 
dty oí various replication-deỉective recombinant viral 
vedors (modihed vacdnia Ankara strain, vesicular stomat- 
itis virus, Venezuelan equine encephalitis virus, adeno- 
assodated virus, and adenovirus) and also baaerial, yeast, 
and plasmid DNA vectors, aỉl of vvhich are designed to elidt 
antìviraỉ CD8+ T cell responses.’ However, initial analyses 
bom a large study of an adenovirus-based vacóne designed 
to boost T cell responses (the STEP trial) provoked alarm 
since results suggested that it did not decrease susceptíbility 
to HIV inỉection and might have increased it ỉn some cases. “ 
Final analysis of this study found that the vacdne did not 
prevent HTV-I ínỉecúon or reduce eariy vừal levels.17

Recombinant plasmid DNA immunogens are also under 
investigation as potential AIDS vaccines because of theứ 
desirable saíety prohle and ability to express dehned and 
discrete inserted HTV andgens. They are either used singly or 
as a priming ímmunogen in prime-boost regimens using 
different vacdne veaors ỉor sequential irrưnunisatíon. 
Inidal results in predinical a n im a l studies were encoura- 
ging, but results have been disappointing ỉn subsequent 
phase I human studies.*

Within the fleld of AIDS vacdne research, the decision to 
advance candidate vacdnes hom phase I or n to phase m 
eỉhcacy studies is somewhat complex. At present there are 
no consistent criteria in place to provide guidance on such 
dedsỉons and there is a need for a coordinated. objective. 
and rigorous process for prioritisation in order to ladlitate 
vacdne development. To the same end, altemative designs 
for phase m  studies are being considered. índuding the use 
of end-points such as reduction of viral load or preservation 
of CD4+ T cell counts for assessing vacclne efficacy rather 
than prevention of iníection as the single primary end- 
point. These and other measures may íadlitate licensure of 
vacdnes vvhich currently tvould not occur.
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A n t h r a x  V a c c in e s
Vacunas del carbunco. . ; ■■
ATC —  J07AC0ì.

Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographỉ.
Ph. Eur. 8: (Anthrax Vacdne for Human Use (Adsorbed. 
Prepared from Culture Filtrates)); Vacdnum Anthrads 
Adsorbatum ab Colato Culturarum ad Usum Humanum. A 
preparation of BaciUus anthrads anrigens predpitated by 
aluminium potassium sulíate. The antigens are prepared 
from a sterile culture ỉiltrate produced by a 
non-encapsulated sưain. either avừulent or attenuated, of 
B. anthracừ. The main virulence components of B. anthraãs 
are the polyglutamic add capsule and 2 binary anthrax 
toxins, namely lethal toxin and oedema toxin, formed from 
the respecúve combination of protective antigen vvith either 
lethal faaor or oedema factor. In addition, the vacdne is 
likely to contain many other B. anthraãs antigens, induding 
membrane proteins, secreted proteins, cytoplasmic proteins. 
peptidoglycans, nucleic adds, and carbohydrates. It should 
be stored at 2 degrees to 8 degrees. not be allovved to freeze, 
and be protected bom light.

U se s  a n d  A d m in i s t r a t ío n

An anthrax vacdne that is an alum predpitate oỉ the 
antigen lound in the sterile Bltrate oỉ suitable cultures oí the 
Steme strain oí Baálỉus anthracừ is available in the UK for 
human use. It is used for active immunisatỉon against 
anthrax (p. 173.2) and is recommended as prt-txpoỉUTt 
prophylaxừ lor persons vvorking with potentially iníected 
animals or animal Products. It is given in 4 doses. each of
0.5 mL by intramuscular injection. The first 3 doses are 
separated by intervals of 3 weeks and the ỉourth dose 
íoUovvs after an interval oi 6 months; reinỉordng doses of 
0.5 mL are required each year. In the USA. an anthrax 
vacdne was originally licensed for subcutaneous use as a 
series of 6 doses given at 0, 2, and 4 vveeks and 6,12, and 18 
months followed by yearly booster doses. In December 
2008, the FDA approved a series of 5 íntramuscular doses, 
each of 0.5 mJL given at 0 and 4 vveeks and 6, 12, and 18 
months; reinlordng doses of 0.5 mL are required at yearỉy 
intervals aher the 18-month dose. Those with medical 
contraindications to inữamuscular injecúons may be given 
the vacdne by the original 6-dose subcutaneous regimen. 
For post-exposure prophylaxiỉ the PDA recommends that 3 
doses of the vacdne, each of 0.5ml„ may be given 
subcutaneously at 0, 2, and 4 vveeks in additìon to 
recommended antibaaerial therapy.
Reíerences.

ỉ. CDC Use (Mĩ anthrax vacdne in response co terrorism: supplementai 
recommendations oỉ the Advisory Committee on Immunỉration 
Practices. MMWR 2002; 51: 1024—6. Aỉso available at: http://www.cdc 
gov/tnmwr/preview/mmwihtml/tnm5ỉ45a4.htm (accessed 27/08/10)

2. Health Protectỉon Agency. Guldeiines for actỉon in the event QÍ a 
deỉỉberate release: anthrax. Versỉon 5.9, 16 Aprỉl 2007. Avaỉỉabỉe au 
h ttp :/ /w w w .h p a .o rg .U k /w e b c /H P A w e b P ile /H P A w e b .C / 
1194947401128 (àccessed 15/07/08)

3. Gnbensteln JD. Countering anthrax: vacdnes and immunogỉobuỉins. 
ơ in  tnfitơ Dá 2008; 46: 129-36.

4. Donegan $. et ai. Vacdnes íor preventiQg anthrax. Avaílable in The 
Cochrane Database of Systematỉc Reviews; Issue 2. Chichesten John 
VVlley; 2009 (accessed 01/12/09).

5. CDC. Use oỉ amhrax vacdne in the United States: recommendatìons of 
the Advỉsory CoRuniuee on lmmunỉzatíon Praaices (AC1P), 2009. 
MMWR 2010; 59 (RR-6): 1-30. Aỉso avaUable au http://www.cdc.gov/ 
mmwr/pdỉ/n7trS906.pdf (accessed 26/07/10)

A d v e r s e  E ffe c ts  a n d  P r e c a u tio n s

As for vacdnes in general. p. 2375.1.

In te ra c tio n s

As for vacdnes in general. p. 2375.3.

Preparatíons
Proprietary Preporations (details are given in Volume B) 

Singla-ingradient Preparations. USA: Biothrax.

Pharmocopoeial Preporations
Ph. Eur.: Anthrax Vacdne for Human Use (Adsorbed, Prepared 
hom Culture Hltrates);
USP 36: Anthrax Vaccine Adsorbed.

All cross-references reler to entries in Volume A

http://www.cdc
http://www.hpa.org.Uk/webc/HPAwebPile/HPAweb.C/
http://www.cdc.gov/
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A n t ỉ - D  I m m u n o g l o b u l i n s
ImmunogloÌDulinas anti-O; Inniunoglobulĩnas anti-Dr'lnmu' 
nọglobulinas-anti Rh. -V-Í . a.r
AĨC —  J06BB0L - . „
ƯA/// — 48W 718ỈFƯ > (h u m a n  R h ì (D) ìm m u n e  gbbulin). ;

Pharmacopoeias, Many pharmacopoeias, including Eur. 
(see p. VĨÌ) and us, have monographs.
Ph. Eur. 8: (Human Anti-D Immunoglobulin; Immunoglo- 
bulinmn Humanum Anti-D; Anti-D (Rh„) Immunoglobulin 
BP 2014). A sterile liquid or freeze-dried piepaiatíon 
containing inưnunoglobulins, mainly immunoglobuỉin G 
(IgG). It is intendẽd for intramuscular administration. It is 
obtained bom plasma from D-negatíve donors who have 
been immunised against the D-antigen. It contains spedẵc 
antibodies against the erythrocyte D-antìgen and may also 
contain small quantitíes oỉ other blood group antibodies, 
such as antỉ-C, anti-E, anti-A, and anti-B. Normal 
ũnmunoglobuỉin may be added. The liquid and freeze- 
diied preparations should be stored, protected from light, in 
a colourless, glass Container. The freeze-dried preparation 
should be stored in an airtight Container.
Ph. Eur. 8: (Human Anti-D Immunoglobulin for Intra- 
venous Adminisưatìon; Immunoglobúlinum Humanum 
Anti-D ad Ustim Intravenosum; Anti-D Immunoglobulin for 
Intravenous Use BP 2014). A sterile Iiquid or freeze-dried 
preparatíon containing ịihmunoglobulins, mainly immuno- 
globulin G (IgG). It is obtained from plasma hom D-negative 
donors who have been immnnised against the D-antigen. It 
contains speáẫc antibodies against the erythrocyte D- 
antigen and may also contain small quantities oỉ otherblood 
group antibodies. Human normal ũnmunoglobulin for 
inưavenous administration may be added. Storage 
requirements are similar to those for Human Anti-D 
Immunoglobulin. except that the freeze-dried preparatíon is 
stored at a temperature not exceeding 25 degrees.
USP 36; (Rho (D) Immune Globulin). A sterile solutìon of 
globulỉns derived bom human plasma containing antibody 
to the erythrocyte íactor Rho (D). It contains 10 to 18% of 
protein, of which not less than 90% is gamma globulin. It 
contains glydne as a stabilising agent, and a suitable 
preservative. It should be stored at 2 degrees to 8 degrees.

Uses and Administration
Anti-D ỉmmunoglobulin is used to prevent a rhesus- 
negative mother actively ỉorming antibodies to íetal rhesus- 
positìve red blood cells that may pass into the matemal 
drculation during childbirth, abortion, or certain other 
sensitising events. In subsequent rhesus-positive pregnan- 
des these antibodies could produce haemolytic disease of 
the nevvbom (erythroblastosis íoetalis). The inịection of 
anti-D immunoglobulin is not eãective once the mother has 
lormed antì-D antíbodies. Anti-D immunoglobulin is also 
used in the management of some blood disorders, mainỉy 
immune thrombocytopenia.

Antí-D immunoglobulin Products are available eỉther for 
intramuscular use only or ỉor intramuscular or innavenous 
use. Doses diữer ỉor these Products and the m anuíacturert 
recom mendadon should be followed for commerdal 
Products.

In the UK, recommendations produced by expert groups 
relate to the use of a non-proprietary produa produced by 
the National Blood Transíusion Service. They recommend 
that postnatal prophylaxis vvith anti-D immunoglobulin 
should always be given to rhesus-negative mothers with no 
anti-D antíbodies in theứ serum and who have just 
delivered rhesus-positive iníants. It should be given as soon 
as possibie after delivery but may give some protection even 
if treatment is delayed beyond 72 hours. A dose of 500 units 
{100 micrograms) by intramuscular ũỹection will dear up to 
4mL of íetal red cells. An additional dose may be required 
depending on the amount of transplacental bleeding; for 
bleeds exceeding 4mL an additional 125 units for each mL 
of red cells will be required.

For routine antenatal prophylaxls, two intramuscular 
doses of either 500units or 1000 to 1650units of anti-D 
immunoglobulin should be given at 28 and 34 vveeks' 
gestation; altematively a single dose of Ỉ500units may be 
given betvveen 28 and 30 weeks gestation. Doses given 
depend on the preparation used. Posmatal prophylaxis is 
still necessary.

There is also a risk of sensitisation during pregnancy hom 
spontaneous, induced. or threatened abortion, amniocent- 
esis, or extemal veision. Any rhesus-negative vvoman at 
rỉsk of transplacental haem orrhage during pregnancy 
and not knovvn to be sensitised should be given an 
intramuscular dose of 250 units at up to 2ữ weeks' gestation 
and 500units oỉ anti-D immunoglobulitt^aỉter 20 weeks' 
gestation.

Anti-D immunoglobulin is also givento-rhesus-negative 
women oỉ child-bearing potential after the inadvertent 
tran síu sỉo n  of R h-m com patỉble blood, or aíter

receiving blood components containing rhesus-positive 
red cells or organ donations bom rhesus-positive donors. 
The dose is based on the amount of red blood cells 
ưanslused; an intramuscular dose up to 125tuũts/mL oí 
transhised cells may be used.

For im m une throm bocytopenla (idiopathic thrombo- 
cytopenic purpura), a usual initial dose of 250units/kg 
(50micrograms/kg) oỉ a licensed anti-D immunoglobulin 
product is given by intravenous injection; it may be given in 
two divided doses on separate days iỉ desired. Maintenance 
doses usually range betvveen 125 to 300 units/kg (25 to 60 
micrograms/kg) depending on the dỉnical response. A 
reduced initial dose of 125 to 200units/kg (25 to 
40micrograms/kg) is recommended in patients with pre- 
existing anaemia (haemoglobin below lOg/dl).

Haemolytic disease of the newbom. Rhesus (Rh) incom- 
patibility, in particular Rh(D) incompatibility, is a major 
cause of potenúally severe haemolytic disease of the new- 
bom,1 aỉthough other blood group antìbodies may aỉso 
cause the disease. The use oỉ anti-D immunoglobulỉn to 
suppress the production of anti-D antibodỉes in a Rh(D)- 
negative mother in response to leakage of red blood cells 
across the placenta bom a Rh(D)-positive fetus has pro- 
duced a major reduction in the inddence of this disorder.

Prophylaxis. Postnatal prophylaxis of Rh(D)-negative 
mothers after the blrth of a Rh(D)-positive inỉant is well 
established. In 1971, WH02 suggested a Standard 
intramuscular dose oỉ 200 to 300 micrograms but stated 
that a 100-microgram dose was likely to have a success rate 
only slightly iníerior to that of a 200-microgram dose, thus 
allovving optimum use to be made of a limited resource. 
Clinical experience in the UK has conhrmed the efficacy of 
the 100-miCTOgram (500units) inữamuscular dose and this 
is the amount oỉSdally recommended in the UK in su ch 
situations.5'4 Doses do, hovvever, vary considerably in other 
countries.

Despite the success of anti-D immunoglobulin prophy- 
laxis, sensitisations have continued to occur. There are 
several possible reasons for thỉs, the ma in One being 
immunịsation during pregnancy vvhere there has been no 
overt sensitising event. Postpartum doses may be omitted 
due to oversight or loss to follow-up. Assessment oỉ the 
volume oỉ any transplacental haemorrhage is essential to 
avoid inadequate dosing. Signihcantly large feto-matemal 
haemorrhage is likely to occur aíter traumatic deliveries 
induding caesarean sectỉon, manual removal oỉ the 
placenta, stilỉ-birth or intra-uterine death, abdominal 
trauma during the thứd trimester, delivery of twins, or 
unexplained hydrops íetalis.

The eữicacy oỉ postpartum prophylaxis is not in question 
but opinions differ on the need for prophylaxis during 
pregnancy. It is generally agreed that prophylaxis is 
necessary in all non-sensitised Rh(D)-negatìve women aỉter 
therapeutic terminations at any stage of pregnancy, 
induding medical terminatìon utilising miỉepristone, aíter 
ectopic pregnancy, spontaneous complete or incomplete 
miscarriage after 12 weeks' gestation, or threatened 
miscarriage aíter 12 weeks' gestanon as evidenced by 
abnormal bleeding or abdominal pain. Recommendations 
have been made by the Brỉtish Committee íor Standards in 
Haematology for the management oi these sensitising 
events.4

Prophylaxis should also be given to all non-sensitised Rh 
(D)-negative women aíter the ỉollotving sensitising events 
during pregnancy: invasive prenatal diagnosis induding 
amniocentesis, chorìon villus sampling, or íetal blood 
sampling; other intra-utedne procedures su ch as insertion 
of shunts or embryo reduction; antepartum haemorrhage; 
extemal cephalic version of the íetus; dosed abdominal 
injury; or intra-uterine death.’’4 A dose of 50micrograms 
(250 unỉts) is recommended for prophylaxis aíter these 
events up to 20 weeks of prẽgnãncy, and at least 
lOOmicrograms (500 units) thereaỉter.

In the UK routỉne antenatal prophylaxis at 28 and 34 
vveeks' gestation is recommended for all Rh(D)-negative 
womenJ'5 and should be given irrespective of vvhether 
anti-D prophylaxis had been given ỉor other sensitising 
events during the same pregnancy or previous pregnandes.4

Treatment. In mild cases, the resultant hyperbilirubi- 
naemia can be managed wíth phototherapy. In severe cases, 
exchange transỉusions may be necessary and intra-uterine 
ưanshisions may be considered in pregnandes of less than 
about 34 vveeks' gestation; beyond tbis, pre-mature delivery 
is often preíerable.6 Some dinidans have reported 
treatment ỉailures vvith intra-uteiine ữansỉusions but have 
íound intravenous normaỉ immunoglobulin 400 mg/kg 
daily for 5 days every 2 to 3 weeks to the mother to be 
eSective. There are several case reports7-* of beneSdal 
responses using similar doses, but no beneãt was seen in 4 
patients receiving lOOOmg/kg once a week.9 This dose, 
however, appeared to reduce the severity of the disease in a 
patient with Kell sensitisation.9 Reductions in bilirubin 
concentrations have been reported with intravenous 
normal immunoglobulin 500mg/kg as a single dose in

nevvbom iníants,10 and a systematic review11 íound that 
su ch treatment reduced the number oỉ inỉánts requiring 
exchange transíusion and the duration of hospital stay and 
phototherapy needed. Reports in small numbers oỉ 
iníants11'14 suggest that epoetins may be oí value in 
controUing anaemia which develops 2 to 8 vveeks aíter birth.

1. Regan F, tí al. Haemolytic đỉsease of che nevvbora and ỉts preventíon. ỉn: 
Contreras M, ed. ABC of trtmsỷusũm. 4th ed. Chỉchester VVUey-Bladnvell, 
2009: 27-32.

2. WHO. Prevendon of Rh sensỉtỉzatỉon: rcpon of a WHO ỉtíentiSc group. 
WH0 Tech Rep Ser 468 1971. Aỉso avaỉlabỉe at: http://libdoc.who.int/ưs/ 
WHOJIRS.468.pdf (accessed 03/10/07)

3» Mcơeỉỉand DBL, ed. Randbook ơf tramfusừm medừòu: Bboá ĨYtữtsfiaừm 
Services of the ưrtiud Kingdom. 4th ed. London: The Scatíonery Officc, 
2007. Also avaỉỉable at: http://www.ưansỉusionguideỉỉnes.org.uk/docs/ 
pdfs/hrm_edldon-4.an-pages.pdf (accessed 02/10/07)

4. Parker J, et ai. Guideỉỉnes ỉor (be use of piophyiaccỉc and-D 
ímmunogỉobuỉin: Brỉtỉsh Commỉttee ỉor Standards ỉn Haematology. 
(ỉssued 5th December. 2006: awaftỉng update). AvaQabỉe at: http:// 
www.bcshguidelines.com/pdf/And-D_070606.pdf (accessed 27/08/10)

5. NỈCE. Routíne antenatal antỉ-D prophyỉaxls íor women wbo are rhesús 
D negattve: revíew of NICE tecbnoỉogy appraisaỉ guỉdance 41 (issued 
August 2008). Avaỉỉabỉe an http://wwwjilce.org.uk/nicemedia/pdf/ 
TA156Guidance.pdf (accesseđ 16/11/09)

6. whỉttỉe MJ. Rhesus haemoỉytìc dỉsease. Ảrch Dừ Chiỉd 1992; 67: 65-8.
7. Berlin G. et a i Rbesus haemolytíc dỉsease ưeated wỉtb high-dose 

ỉntravenous ỉmmunogỉobulin. Laruet 1985; i: ỉ 153.
8. de ỉa Cimara c. etal. Hỉgh-dose inưavenous immunoglobulỉn as the sole 

prenatal treatment for severe Rh immunizatíon. N Engl J Meẩ 1988:318: 
519-20.

9. Chỉtkara u, et ai. Higb-dose intravenous gamma globuiin: does ỉt ha ve a 
role in the treaunem of severe erythrobỉastosỉs ỉetaỉis? Obstet Gynecol 
1990; 76: 703-8.

10. Rũbo J. et a l Hỉgh-dose intravcnous immune gỉobuỉỉn ỉherapy ỉor 
hyperbỉlirubỉnemia caused by Rh hemolytỉc disease. J Patìứtr 1992; 12Ỉ: 
93-7.

11. Gottsteỉn R. Cooke RWL Systematic revỉew oí intravenous ỉnưnuno* 
globuỉin ỉn haemolytỉc đỉsease of the newbom. Ardi Dừ ơàld ĩetaỉ 
Neơnataì Ed 2003; 88: F6-F10.

12. Ohỉs RK, et aỉ. Recombinant erythropdetỉn as treatment ỉor the ỉate 
hyporegenerative anemỉa oỉ Rh hemoỉytíc dỉsease. Pedùttria 1992; 90: 
678-80Ĩ

13. Scaradavou A. tí al. Suppressỉon of erythropoỉesis by intrauteiine 
oansỉUsỉcms in hemdydc dỉsease oỉ (he newbom: use oi erythropoietỉn 
to treat the ìate anexnía. J Pedùtữ 1993; 123: 279-84.

14. Ovaỉỉ F, et a i Management of late anemỉa in Rhesus hemoỉytỉc disease: 
use oỉ recombinant human erythropoietỉn (a pỉỉot smdy). Bedùầtr Res 
1996;39:831-4.

15. Zuppa AA, tí aL Recombinant erythropoietin in (he prevendon oỉ ỉate 
anaemỉa in intrauterine transfused neonaces wỉth Rh~haemolytỉc 
dỉseasẽ. Ỹứũỉ Diegn Ther 1999; 14: 270-4.

16. Dhodapkar KM. Blel F. Treannent of hemolytíc diseav ai the newbom 
caused by antí-Keũ antỉbody with recomblnant erythropoietin. J Pediatr 
Hematol Oncol 2001; 23: 69-70.

Immune dirombocytopenia. Normal immunoglobulin is 
used for ìmmune tlưombocytopenia (p. 1606.1), and 
antì-D immunoglobulin has been íound to have similar 
properties. The potential role of anti-D immunoglobulm in 
the ưeatment of immune thrombocytopenia has been dis- 
cussed in several revievvs.1'3 In general, despite many stu- 
dies shotving the dinícal eíhcacy and low toxidty of intra- 
venous and-D immunoglobulin, its predse role has not 
been dehned lor several reasons. Krstly, the optimaỉ dose 
has not been established: doses used have ranged bom
12.5 to 25 micrograms/kg daily, given for at least 2 days, 
in early studies to later more promising smgle doses of 50 
to 75miơograms/kg. Secondly, no study has shown 
anti-D immunoglobulin to be as eíỉective as corticosteroid 
therapy for initial treatment Furthennore, despite sugges- 
tions that anti-D ímmunoglobulm may be saíer and easier 
to give than normal immunoglobulin, good comparative 
data are scanty. Clinical studles have, however, shown the 
saíety and efficacy of intravenous anti-D immunoglobulin 
in Rh(D)-positíve, non-spleneaomised patients with 
immune thrombocytopenia.1 A prospective, randomised 
dinical study4 in Rh(D)-positive children with immune 
thrombocytopenia found that a single inưavenous dose of 
75 miaograms/kg raised the platelet count more rapidly 
than a single intravenous dose of 50 micrograms/kg, and 
w a s  as e ữ ec tiv e  as a  s in g lc  in tra v e n o u s  d o se  of 8 0 0  m g /k g  
of normal immunoglobulin.

1. Scaradavou A. Busseỉ JB. Clinical experience with anti-D ỉn the 
treatment of idiopathtc thrombocytopenic purpura, Semm Hematoi 1998; 
35 {suppl 1): 52-7.

2. Sandler SG. Treating immune thrombocytopenic purpura and 
preventỉng Rh aUoimmunỉzatìon usỉng incravenous rho (D) ỉmnlune 
globulin. Transỹus Mai Rev 2001; 15: 67-76.

3. Sandler SG. Intravenous Rh immune globulỉn for treating immune 
ĩhrombocytopenic purpura. Cutt opùt Hematol 2001; 8: 417-20. 
Correction. ibiấ. 2002; 9: 179.

4. Tarantino MD, ei aL Single dose of anti-D iramune gỉobuỉin at 75 » g/kg 
is as effectíve as intravenous ỉramune gỉobuỉỉn at rapidỉy raỉsỉng the 
piatelet couni in newỉy diagnosed immune thrombocytopenic purpura 
in chỉỉdren. J Pĩdiatr 2006; 148: 489-94.

Adverse Effeờs and Precautions
As for immunoglobulins in géneral, p. 2373.2.

In patients given anti-D immunoglobnlin for immune 
thrombocytopenia (ITP) there have been rare reports of 
back pain, shaking chills, fever, and discoloured urine; such 
signs and symptoms may be assoõated with intravascular 
haemolysis. Serious and sometimes íatal complications of 
intravascular haemolysis induding anaemia, acute renal 
insuỉSđency, or disseminated intravascular coagụlation 
have been rarely reported. Most reported cases of

The Symbol t  denotes a preparation no longer actively marketed

http://libdoc.who.int/%c6%b0s/
http://www.%c6%b0ans%e1%bb%89usionguide%e1%bb%89%e1%bb%89nes.org.uk/docs/
http://www.bcshguidelines.com/pdf/And-D_070606.pdf
http://wwwjilce.org.uk/nicemedia/pdf/
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haemolysis occuired vvithin 4 hours oỉ the dose; ỉatal 
outcomes and complicaáons occurred most hequently in 
padents more than 65 years of age with comorbid 
conditions. Patients should be dosely monitored for at least 
8 houis after a dose oỉ antí-D immunoglobulin.

For the treatment oỉ ITP, antí-D inununoglobulỉn iỉ 
contra-indicated in rhesus-negatíve ot splenectomised 
patíents. Patíents with ITP who need a blood transíusion 
should be given rhesus-negative red blood cells so as not to 
exacerbate ongoing haemolysis. Those with Iow initíal 
haemoglobin concentradons (less than lOg/dL) should be 
given a reduced dosage oỉ the immunoglobuỉin to minimise 
the risk of severe anaemia.

YVhen given for prophylaxis oỉ rhesus sensitisatíon. 
anti-D immunoglobulin should not be used in rhesus- 
positíve individuals.

Porphyria. The Drug Database for Acute Porphyria. com- 
piled by the Nonvegian Potphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassides antí-D immuno- 
globulin as not porphyrinogenic it may be used as a drug 
of first choice and no precaudons are needed.1

I. The Drug Dacabase íor Acute Porphyria. AvaiUble at: http://www. 
drugs-porphyria.org (accessed 26/10/11)

Interactions
As lor immunoglobulins in general, p. 2373.2.

Preparotions
Propnetary Praparolions (details are given in Volume B)

Singla-iogredient Preporations. Arg.: Igantid; Immunorho: Kam 
Rho-D; Partoben; Partogamma; Rhesogamma; Rhophylac Aus- 
trai.: WinRho: Austria: Partobulin; Rhesogamt: Rhophylac 
Belg.: RhoGAM; WinRhof; Braz.: Matergamt; Panogama; Rhe- 
sonatív; Rhophylac Canad.: HyperRho S/Df; WinRho; Chile: 
Igamad; tmmunorho; Rhesogamma Pf; Cí: Igamad;
Partobulin; Rhesonatìv: Rhophylac Denm.: Rhesonadv; Rho- 
phylac Pin.: Rhesonaúv; Rhophylac pr.: Rhophylac Ger.: 
Panobulint; Rhesonadv; Rhophylac Gr.: Rhesogamma P; Rhe- 
suman: Rhophylac WinRho: Bong Kong: HyperRho-D; 
Partobulin; RhoGAM; WinRho; Hung.: Rhesonatìv; RhoGAMt; 
Rhophylac India: Antí-O; Matergam-P; Micrhogam; Indon. 
HyperRho S/D; / r i :  Rhesonadv; Rhophylac Israel: BayRho- 
Df; KamRho-D; Rhophylac WinRho; ItaL: Igamad; Immunor- 
ho; Panobulin: Rhophylac VVinRhot; Mex.: Oaaglob O; Rheso- 
gamma P; Rhophylac Neth.: RheDQuin; Rhesonativ; Rhophy- 
lac VVinRhot: Norw.: Rhesonativ; Rhophylac NZ: RhoGAM; 
WinRho; PhiKpp.: VVưiRho; PoL: Gamxna Anty D; Panobulin; 
Rhesonatìv; Rhophylac Port.: Rhesonativ; Rhophylac WinR- 
hot: Rus.: HyperRho S/D (rnnepPOy C/Ã); Iimminoro 
(HMMyHopo); KamRHO (KanPOy); Panobulin (XlapToỗyaHH); 
Rhesonadv (PeaoHanu); S.Afr.: Rhesugam; singapore: VVinR- 
hof; Spain: Gamma And DỲ. Igamad; Rhesogammat; Rhophy- 
lac Swed.: Rhesonatìv; Rhophylac Switz.: Rhophylac Thai.: 
Igamad; Rhesonatìv; Turk: BayRho-D: HyperRho-D; Immu- 
norho: Partobulin: Rhesogamma P; Rhesumaa; RhoGAM; Rho- 
phylac WinRho; Í7K D-Gam; Panobulin; Rhophylac WinR- 
hof; USA: HyperRho S/D: MICRhoGAM; RhoGAM;
Rhóphylac WinRho.
Phannocopoaid Prepomtions
Ph. Eur.: Human And-D Immunoglobulin for Intravenous 
Administratìon; Human Antí-D Immunoglobulin;
USP 36: Rh, (D) Immune Globulin.

Argentine Haemorrhagic Fever Vaccines
Junin Haemorrhagic Pever Vacdnes; Vacunas de la Aebre 
hemorrágia argentina.

P/Tp/ì/e
A lỉve attenuated vacòne has bcen investígated for active 
immunisation against Argentine hacmorrhaglc íever. 
Reíerences.

1. Maiztegui JL et ai. Procectỉve eíEcacy of a Uve auenuated vacúne agaiost 
Argenúne hemorrhagk ỉever. J ừ ỉỊta Dù 1998; 177: 277-83.

2. Feuũlade MR, Enría OA. Ànáiisỉs de la uiỉlidad de la vacuna Candỉd ỉ en 
la prevendón de la íỉebre hemoniglca argentỉna en niAos. Rev Panam 
Sềảuẳ htbỉka  2005; 18: 100-106.

B C G V a c c i n e s
Bacillus Calmette-Guérin Vacdnes; Vacunas BCG; BaratMHbi 
BLPK. ' ■ ■ .
A7C — J07AN 0l; L03AX03.
UNtt —  0BQ62LY3KF (bodllus ca lm ette-guerin  live (a ttenua ted )  
antígen); 5H5854UBM Z (baơllus ca lm ẽtte-guerin  live aạtigen ,
ạ  - : .  . " . ' ■ ; -v:-. .

Pharmacopoeias. Many phannacopoeias, including Br„ 
Eur. (see p. vii), and us, hãve monographs.
Ph. Eur. 8: (BCG Vaccine, Freeze-dried; 'Vaccinum 
Tuberculosis (BCG) Cryodesiccatum; Badllus Calmette- 
Guérin Vacdne BP 2014). A freeze-dried preparatíon

containing live bacteria obtained from a strain derived hom 
the badllus of Calmette and Guérin (Mycobacterium bovií 
BCG) whose capadty to protect against tuberculosis has 
been established. It may contain a stabiliser. The diied 
vacóne shouỉd be stored at 2 degrees to 8 degrees and be 
protected bom dhea sunlight.
The BP 2014 States that BCG may be used on the labeL 
The BP 2014 gives BCG Vacdne as an approved synonym. 
BP2014: (Petcutaneous Badllus Calmette-Guérin Vacdne). 
A suspension oỉ living cells oỉ an authentíc strain of the 
badllus oỉ Calmette and Guérih with a higher viable 
bacterial count than Baôlỉus Calmette-Guérin Vactíne. It is 
supplied as a dried vacdne and is reconstítuted immedỉately 
beíore use by the additíon oỉ a suitable sterile liquid. The 
dried vacdne should be stored at a temperature below -20 
degrees and be protected hom Iight.
The BP 2014 States that Tub/Vac/BCG (Perc) may be used on 
the Iabel.
The BP 2014 gives Percut. BCG Vacdne as an approved 
synonym.
USP 36: (BCG Vaccine). A dried living culture of the bacillus 
Calmette-Guérin strain of Mycobacterium tubtrculosừ var. 
bovis; it is grovvn hom a strain that has been maintained to 
preserve its capadty for conỉening immunitý. It contaíns an 
amount of viable baderia such that inoculadon. in the 
reconunended dose, of tuberculin-negatíve pecsons results 
in an acceptable tuberculln conversion rate. It contains a 
suitable stabiliser and no antìmicrobial agent. The dried 
vacdne should be stored in hennetícally sealed containers at 
2 degrees to 8 degrees. The reconstítuted vacdne should be 
used immediately aher preparatíon and any portion not 
used within 2 hours should be discarded.
Ph. Eux. 8: (BCG for ỉmmunotherapy; BCG ad 
Inununocurationem). A freeze-dried preparation of live 
baaeria derived hom a culture of the badllus of Calmette 
and Guérìn {Mycobaairium bovis BCG) vvhose capadty íor 
treatment has been established. It may contain a stabiliser. 
The product should be stored at 2 degiees to 8 degrees and 
be protected hom direct sunlight.
ƯSP 36: (BCG Li ve). A heeze-dried preparation of 
attenuated live bacteria derived hom a culture of Badllus 
Calmette-Guérin ịMycobađerium bovừ, var. BCG) for 
intravesical use only. It is reconstituted and turther diluted 
aseptìcally vnth a sterile diluent beíore use. A reconstituted 
dose contains 1.0-19.2X 10* colony-torming units (cfu). It 
does not contain a preservative.
BCG Live is sensitive to light and must be stored in a glass 
Container, protected hom direct light, and at 2 degrees to 8 
degrees.

Uses ơnd Admỉnistmtion
BCG vacdnes are used íor active immunisation against 
tubercuỉosis. A form suitable for immunotherapy is also 
used locally in the treatment and prophylaxiỉ of cardnoma 
in-situ oí thè bladder, and the prophylaxis of recurrent early 
stage bladder papUlomas aher resection.

For vacdnatíon against tuberculosis ditterent strategies 
may be adopted. depending on the prevalence oỉ the disease 
in local populations. the prevalence of m v co-infection, the 
potential for iníant exposure to these diseases. and the 
existence of ũưrastructure to diagnose inỉection and foilow- 
up vacdnated persons. WHO considers that BCG vacdn- 
ation of adults is not normally recommended, although it 
m ay be considered for tuberculin-negative subjects in  
unavoidable and dose contact with drug-resistant tuber- 
culosis. In countrỉes vvith a high prevalence of tuberculosis, 
iníant immunisation with a single dose of BCG as soon as 
possible aher birth is ideally to be recommended. Hovvever, 
these populatìons tend to have a high prevalence of HIV 
iníection as welL and BCG vacdnation is contra-indicated in 
HlV-iníected subjects. Nonetheless, WHO considers that 
chiỉdren without m v  inỉection vvill parácularly beneht hom 
vacdnation in these drcumstances, and recommends that 
immunisation should be carried out ỉn:
• íníants bom to women of unknovm m v status
• íníants without obvious signs of HIV iníection bom to 

women known to be BlV-inỉeaed
• iníants knovvn to be HlV-negative as a result oí 

vừological testing
It considers that immunisation should be avoided in iníants 
lmown to be ứưected with HTV, or whose HTV status is 
unknovvn but who are bom to mv-iníected mothers and 
have signs or symptoms suggestive of HIV iníection.

In contrast a country such as the UK has a relatively low 
prevalence of tuberculosis, and routine immunisatíon is no 
longer carried OUL Instead, immunisation is targeted at 
groups considered to be at increased risk:
• all neonates and inỉants (0 to 12 months) living in areas 

where the annual inddence 0 f tuberculosis is greater 
than 40 cases per 100 000 of the population

• all neonates and inỉants vvith a parent or grandparent 
bom in a country vvhere the annual inddence of

tuberculosis is greater than 40 cases per 100000 oí the 
population

• previously unvacdnated children aged 1 to 5 yeais with a 
parent oĩ grandparent bom in a country where the 
annual inddence oi tuberculosis is greater than 40 cases 
per 100 000 oỉ the population; such children agedhom 6 
to 16 years should also be vacdnated if they have been 
shown ừ> be tuberculỉn-negative

• previously unvacdnated, tuberculin-negatíve contacts o{ 
persons suSering hom active resphatory tuberculosis

• previously unvacdnated, tuberculin-negative immi- 
grants under 16 years of age who were bom in, or 
lived in ỉor at least 3 months, a country where the annual 
inddence of tuberculosis is greater than 40 cases per 
100000 oỉ the population

• previously unvacdnated. tuberculin-negative persons 
under 16 years of age intending to stay or work with local 
people for more than 3 months in a country where the 
annual inddence of tuberculosís is greater than 40 cases 
per 100000 oỉ the population.

• vacdnation should be withheỉd in all those known OI 
suspected to be HIV-infected, regardless oí dinical status. 
Where vacónation is indicated, as in inỉants bom to HIV- 
positive mothers, it should only be given aher two 
appropriately tímed negative postnatal tests for HTV 
inlection.

Vacdnation is also recommended in the UK for previously 
unvacdnated, tuberculin-negative persons under 35 years 
oỉ age in the íollovving groups:
• healthcare workers or laboratory staff at high risk of 

iníection
• veterinary and other staS vvho handle animals knovvn to 

be susceptible to tuberculosis
• staíỉ in any institution where the inddence oi 

tuberculosis is high
In the USA, CDC advises still more selective use, with BCG 
vacdnation restricted essentially to tuberculin-negative 
children or health workers who are continually exposed to 
indỉviduals with untreated or drug-resistant tuberculosis.

BCG vacdne is given intradermally (intracutaneously) at 
the insertion of the deltoid musde in a dose of 0.1 mL; 
inỉants under 12 months of age are given 0.05 mL.

Contacts of patients vvith active pulmonary tuberculosis 
may require chemoprophylaxis (see under Tuberculosis, 
p. 210.2) despite previous vacdnation. Neonates and 
children under 2 years of age should be given 
chemoprophylaxis and immunised, ư appropriate, once 
the course is completed. An isoniazid-resistant ỉorm of the 
vacdne has be en produced for use in patients who have 
received isoniazid, but its use is not recommended.

For use in immunotherapy of bladder cancer several 
regimens have been tried. A typical induction regĩmen 
consists of once-weekly intravesical instillatìon oi a solution 
containing 1 to 16X10* colony lonning units oỉ BCG in 
about 50 mL of preservative-hee saỉine 0.9%, íor 6 
consecutíve weeks. Maintenance regúnens vary wideỉy 
hom single doses or short courses (once a week for 3 weeks) 
at 3- to 6-monthly intervaỉs, to instillation once a month; 
the period of suggested maintenance also varies hom 6 
months to 3 years. Some also íavour a consolidation 
regimen of three hirther instillations, a week apart, canied 
out 6 weeks aher complerion of induction. Instillations 
should be retained in the bladder for 2 hours if possible, and 
then voided vvith the patient in a sitting position to 
minimise the risk ol envữonmental contaimnatíon (see also 
Precautions, p. 2380.1).
References.
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Leprosy. BCG vacdnation has be en shown to protect red- 
pients against leprosy'-2 and is considered to be one oỉ the 
ỉactors responsible for the decrease in the inddence of lep- 
rosy. One meta-analysis1 oí studies using BCG vacdne to 
prevent leprosy íound that the average protective eãect 
was 26% íor the clinical studies and 61% for the observa- 
tional (cohoit or case-conưolled) studies. Protection was 
better lor multibadllary lorms rather than paudbadllary 
ỉorms of leprosy. Age at the time of vacdnation was not a 
predictor oỉ vacdne eỄBcacy, but in the observational stu- 
dies the protective eỉíect was found to decrease with age. 
Clinicaỉ studies indicated that an additional dose oỉ BCG 
was more ehective than a single dose. Por íurther details 
conceming the use ot BCG vacdnes in both the immuno- 
prophylaxis and immunotherapy of leprosy, see Leprosy 
Vacdnes, p. 2397.2.

1. Setú MS, a  aỉ. The roỉc of BCG in prrvention oí lcprosy: a meta-anjỉysữ. 
Lcmctt htỊta Dừ 2006; 6:162-70.

2. Mcdc CSC, a  ữỉ. BCG yicdnition and leprosy protedioa: revìcw ot 
cunent evtdence and sutus of BCC in lepro^r cootroL Expert Ser Vaaàưs 
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MoGgnant neoplasms. Immunotherapy with BCG vac- 
dnes has been tried in varíous malignant disorders and is 
most successtul when given locally. The possibility that
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BCG vaccinatíon might protect children against malỉgnan* 
des has been discussed.1

1. Grange JM. Staníord JI_ BCG vaccinatỉon and cancer. Tubcrdi 1990; 71: 
61-4.

BLADDEH Immunotherapy vvith adjuvant intravesical BCG 
is usedin the management oí bladder cancers and ũ  the 
treatment oí choice for cardnoma ừt situ (p. 700.2), 
although debate about its exact role in non-musde-inva- 
ãve bladder cancer is ongoing.1-2 It does not have a direct 
toxic effect on tumour cells, but produces a Cascade oỉ 
immune reactions that is reported to reduce tumour recur- 
rence and disease progression. A systematic revỉew} indi- 
cated that intravesical BCG after tiansurethral resectíon 
(TUR) reduced recurrence of Ta and TI bladder cancers 
compared with TUR alone. Another systematic revietv4 of 
mtravesical therapy conduded that tumour recurrence 
was signỉScantly reduced with BCG when compared with 
mitomydn c but only in patìents at high risk oỉ recur- 
rence; there was no diSerence in tenns oi disease progres- 
sion or survivaL HÒvvever, a meta-analysis5 reported in tra- 
vesical BCG to be better than mitomydn c in the 
preventíon of trnnour recuưences, particularly in those on 
BCG maỉntenance regữne, irrespective of the risk of recur- 
rence.

1. Ayres BE. rt aỉ. Is the roỉe of ỉntravesỉcal batíUus Calmette-Guérin ìn 
non-musde-invasive bladder cancer changìng? B3VIM 2010; 105 (suppl 
2); 8-13.

2. Gontero ỉ .  a  ai. The role of bacillus Calmene-Guérin in the treatment oi 
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bladder cancer. Available in The Cochiane Database ơf Sysiemaric 
Revỉews; Issue 4. Chichester John WUey; 2000 (accesed 05111/07).

4. shelley M.tta l. Inttaveácal badllus Cahnette-Guerin vetstis ưùtomyán 
c for Ta and TI bladder cancer. Available in The Cochrane Database of 
Systemadc Rcvỉews; Issue 3. Chichesten John Wiley; 2003 (accessed 
05/11/07).
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studies on recurrence and toxicíry. 3 V nl (Batóman) 2003; 169: 90-5.

SKIN. Several studies have reported that BCG vacdne 
injected in to intradermal metastases oỉ melanoma 
(p. 714.3) can result in regression of the inịected, and 
sometimes also the uninjected nodules. BCG thetapy has 
been dỉsappointing for visceral metastases. Many anecdo- 
tal reports and nonrandomised studies have shown beneãt 
bom BCG vacđne as adjuvant therapy, but these results 
have not been conhrmed in large randomised, conơolled 
studies.1,2

1. Ho vc. Sober AJ. Thcrapy ỉor cutaneotH melanoma: an update. J A m  
Acad Dermatol 1990; 22; 159-76.
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bacillus Calmene-Gueiin (BCG) vemii observatỉon and BCG plus 
dacaibaáne veisus BCG in the adjuvant theiapy oi American loỉnt 
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Eastem Oncology Group. Canon 2004; 100; 1692-8.

Tubervulosis. Studỉes bom many parts oỉ the wodd have 
evaluated the efficacy of BCG vacdne to proted against 
tuberculosis. Levels of protection have varied bom 0 to 
over 80%.1 Many explanations for such variability hạve 
been proposed: interaction with the inunune response to 
other mycobacterial inỉections; antigenic mÍCTobiological, 
or ỉonnulation diííerences between BCG vacdnes; diííer- 
ences in the natural history oỉ inỉection and dỉsease; varia- 
tions in host genetics or nutrition; or methodological dií- 
íerences benveen studies.1-2 It has been noted that in 
general the eíhcacy of BCG vacdne in any region is pro- 
portional to its distance hom the equator and this possibly 
reữects diữerences in exposure to envữonmental myco- 
bacteria.5 This could be the strongest inHuence on effi- 
cacy,5 with the implication that BCG may be least eííectíve 
ữi areas of the vvorld where the risk of ttiberculosis is 
greatest. BCG also appears to be more eíỉective against sys- 
temic (miliary and meningitic tuberculosis) than against 
pulmònary tuberculosis. It is likely that BCG cannot pro- 
duce complete protection against iníection, and the devel- 
opment of new vacdnes is ongoing.4"4

National polides oí BCG vacdnation vary widely. Some 
countries recommend rourine vacdnation; in others, su ch 
as the UK,7 and USA' routine vacdnation is no longer 
carried out and taigeted immunisation aimed at iníants and 
others at increased risk is periormed (see Uses and 
Administration, p. 2378.2). Schedules throughout the 
worid have varied bom single intradermal vacdnation at 
birth (as recommended by WHO),9 to singỉe vacdnation at 
age 10 to 14, to repeated vacdnation every few years 
(particularly in eastem Europe). The percutaneous route 
has been íound to be as eữective as the intradermal route.10 
These policy (Merences appear to be related as much to 
differences of opinion about the mechanism of action and 
eỉhcacy of vacdnes as to local diỉíerences in the 
epidemiology of tuberculosis.1 WHO considers BCG vacdn- 
ation to be an adjund to case detection and treatment in the 
control oỉ tuberculosis,9-11 and recommends that neither 
tubercuỉin skin testing nor repeat vacdnatíon should be 
used.
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HIV-INFECỈED PAVEhíTS. Like other live vacdnes, BCG vacdne 
should not be given to immunocompromised patients, 
induđing patíents with symptomatỉc HIV iníection or 
AIDS. WHO' States that HIV prevalence is One oi the fac- 
tois that should be considered when determining local 
polides on BCG vacdnation (see Uses and Admỉnistration, 
p. 2378.2), and recommends that iníants with known or 
likely HTV inỉection should not be vacdnated because of 
the increased risk in this group (see Immunocompromised 
Patients under Precautions, p. 2380.1). In the UK and 
USA, BCG vacdnation is also not recommended for HIV- 
positive patients.

1. WHO. Revised BCG vactínatìon guidelỉnes for inỉants at rísk for HTV 
ỉníection. Wkfy Epidem Ree 2007; 82: 193-6. Avaíỉable a t  http://www. 
who.ừiưwer/2007/wer8221.pdf (accessed 01/11/07)

Adverse Effects and Treahnent
As for vacdnes in general, p. 2375.1.

Serious adverse reactìons to BCG vacdnes used for 
ừnmunisation against tuberculosis are rare, although the 
inddence may vary betiveen strains. The normal 
therapeutic response involves induratìon and development 
oỉ a lesion at the injection site, possibly with enlargement of 
local lymph nodes; thìs lesion may later ulcerate and heal 
over some months leaving a scar. In a few patients an 
exaggerated reaction, usually assodated with overdose, 
inadvertent subcutaneous ũỹection, or use in persons who 
are aỉready tuberculin positive, may result in an abscess or 
discharging ulcer, or suppuratìve lymphadenitis. Non- 
spedfic systemic reactions may indude fever and headadie. 
Generalised reactions, possibly due to hypersensitivity, have 
been reported with a ỉew ỉatalities. Disseminated BCG 
inỉection may occur and has also Ied to íatalities, particulaiiy 
in immunocompromised patients. Disseminated BCG 
complications su ch as osteitis have been reported with 
some BCG vacdnes. Very rarely, a lupoid type of reaction 
has occuưed, mostly after multiple revacdnation.

Ittíravesical use of BCG in the ưeatment and prophylaxis 
oỉ bladder cancer is assodated with an inỉlammatory 
response; ưansient dysuria and urinary hequency, some- 
times with íever or a Au-like syndrome, and haematuria, are 
common, espedally with repeated treatment (as in 
maintenance therapy). Rarely bladder contracture and 
epididymo-orchitis have been reportéd. As with vacdn- 
ation, disseminated BCG inlection has occurred rarely and 
may potendally be ỉatal. Fever lasting more than 24 hours 
should be investigated, and antimycobacterial therapy givén 
if necessary. Other reported adverse efiects have induded 
hypersensitivity reactions such as rashes and arthralgia, and 
ocular symptoms including uveitis, conjunctivitis, iritìs, and 
keratitìs.

Reviews and studies of the adverse effects of BCG 
vacdnes and their management.1'6 An increased inddence 
of local eữects has foQowed intradermal injection oỉ high 
doses of BCG vacdnes.7-' The inddence of adverse eữects 
may vary between strains; an mcrease in inddence was 
reported in Ireland aíter vvithdravval of a vacdne based on 
the Evans strain and its replacement with a vacdne 
containing the SSI strain oí BCG.9
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Effects on the bones and ịoints. The risk of osteitis a íte r 
BCG v acdnation  varies b o m  coun try  to  coun try  an d  
appears to be linked to  th e  strain  o ỉ bad llu s  used .1

Osteitis o r . a rth ritis  has aỉso b e e n  tep o ited  after 
intravesicular use o f BCG (see below).

1. Miktíen JB. Gibson JJ. Quallty control of BCG vacdne by WHO; a 
review of ỉactors dut nuy inBuence vaodne e&ecdveness and satety. 
Butl WHO 1990; 68: 95-108.

Effeds on the eyes. Follicular conjunctivitis occurred after 
acdden tal con tam ina tion  o ỉ th e  eye w ith  BCG v a c d n e .1 
The conịunctivitis responded to topical corticosteroid ther- 
apy, but a course of iso n iaãd  was given as a precautionary  
m ẽasure.

For reíerence to  uveitis after intravesical instillation see 
below.

1. Pollard AJ. Geoige KH. Ocular comaminarion vrith BCG vacdne. Arch 
Dá CMU 1994; 70: 71.

Effeds on the lymphaik System. Lym phadenitis assodated  
w ith  BCG v acd n atio n  has been  revievved.1 It is th e  m ost 
com m on adverse eữec t of BCG v a cd n aú o n  and  m ay 
develop 2 to 24 w eeks a&er vacdnation , w ith  m ost cases 
occurring vvithin 6 m onths. The in d d en ce  and  severity 
depend on  th e  dose, v acđ n e  strain, th e  age a t vacdnatíon , 
and  the im m unologicaỉ State o ỉ th e  patien t. Suppurative 
BCG lym phadenitis in  the  form  th a t develops in  30 to  
80%  of cases; n eonates and  im m unodeB dent paúen ts are 
assodated w ith  an  increased risk.

The ư ea tm en t of BCG lym phadenitis rem aúis con- 
ưoversial. A lthough anúbacterials an d  antítuberculous 
drugs su ch as iso n ia ã d  and  r ìíam pidn  have been  given, 
th e re  is little  ev id en ce  to  su p p o rt th e ir  use; th e  
non-suppurative (sim ple) íorm  regresses spontaneously 
vvithout trea tm en t vvhile suppurating lym ph  nodes m ay be 
drained by needle asp iratíon  and Ieỉt to  heal.

1. Goraya JS. Vlrdi vs. BadBe Calmette-Guerm lymphadenỉtỉs. Postgrad 
Mcẩ J  2002; 78: 327-9.

Intravesicular odministrotion. Intravesicular instillation oỉ 
BCG can give rise to  b o th  localised a n d  systemic adverse 
eữects as a consequence oỉ the  im m u n e stim ulation 
requữed to eradicate cancer cells.1’3 The m ost serious 
eữects are due to  dissem inated inỉection and  in d u d e  
severe sepsis w ìth  cardiorespiratory m aiũỉestations and  a 
dissem inated m ycobaaeria l inỉection w lth  granulom atous 
pneum onitis and hepatitỉs; prom pt ư ea tm e n t vvith antim y- 
cobaaerials is req u ired .1-4-5 Fataỉities have occuưed .6-7 
O ther reports in d u d e  severe haem ophagocytíc syn- 
drom es,' uveitis,910 an d  arthrìtis and  osteitis.11-12 Epididy- 
m o-orchitis has also been  repoited u p  to 4  years after 
intravesicular BCG th erap y .13-14

Initial Sndings o í a study15 involvm g 115 patien ts 
indicated th a t prophylactic use of oĐ oxadn, a Quoroquino- 
lone with tuberculostatic activity, decreased th e  in d d en ce  
of m oderate to  severe adverse eữects assodated  w ith  
inưavesỉcal BCG w ith o u t any  signihcant decrease in 
recuưence-free survival a t 12 m onths. OĐ oxadn was given 
orally a íte r each BCG instillation; a dose of 200 m g was 
given 6 hours after th e  first u rination  w ith  a second dose 
about 10 to  12 hours later. Long-term  study, how ever, was 
still needed to conBrm  these results.

1. Lamm DL. Efficacy and salety oí baciDe Caỉmette-Guéiỉc immunother- 
apy in superiỉcial bladder cancer. Clin ĩnfect Dừ 2000; 31: S86-S90.

2. Rỉschmann p, tí  al. BCG intravesỉcal instillatíons: recommendaiions ỉor 
áde-eữects management. Bttr Uroỉ 2000; 37 (suppl 1): 33-6.

3. Huang TC. Management of complicatìons of badllus Caỉmeite-Guerin 
immunotherapy in the ưeatment of bladder caneer. Ann Pharmacoiher 
2000; 34: 529-32.

4. Mooren PC. tí a l. Systemic granulomatous disease aỉter imravesical BCG 
innillatíon. BMJ 2000; 320: 2ỉ 9.

5. Gómez-Ferrer Lorano A. tí  ai. Neumonitis granulomatosa por instilación 
endovesical de BCG. Atías Uroỉ Esp 2006; 30: 839-42.

6. Peyrière H. tí  a l. Patal systemic reaction aỉter multiple doses of 
intravesỉca] baóỉlus Calmette-Guérin ỉor poỉyposis. Ann Phamtacother 
2000; 34: 1279-82.

7. Kamphuỉs ĩ ĩ .  tí  aL BCG immunotherapy: be cautíouỉ of granulomas. 
Dỉssemỉnated BCG iníectìon and roycotỉc aneurysm a$ late complica- 
tìons of inưaveõcal BCG Umillations. Neth J Med 2001; 58: 71-5.

8. Schleỉnỉa N, tí  al. Severe hemophagocytic syndrome after inưavesical 
BCG insùlladon. Am i  Mai 2002; 112: 593-4.

9. Wenheim M. Astbury N. Bỉlateraỉ uveitis aíter incravesical BCG 
immunotheiapy ỉor bladder cardnoroa. B rJ Ophthứlmol 2002; 86: 706.

10. Jacob M.e ta l. Pan*uvéỉte dans ỉes suỉtes d^stíHatíons intravésicaỉes de 
BCG (BadOe de Calmette et Guérin). J Fr Ophtabnoĩ 2006; 29: 552-5.

11. Morgan MB, Iseman MD. Mycobactexỉum bovis vertebraỉ osteomyelitis 
as a compỉicatỉOD o t lntravesỉcal administration of Badỉỉe Calmette* 
Guérin. Am JMed 1996; 100: 372-3.

12. Tinazzi E, et ữ l Reacúve axthxỉtb ỉoUowỉng BCG immunotherapy íor 
urừiary bỉadder cardnoma: a systematỉc revỉew. Pheumatol lnt 2006; 26: 
481-8.

13. Menke JJ. Heỉns JR. Epidỉdymữ-ordiltiỉ ỉoỉỉowing ỉntravesỉcaỉ bacỉlỉus 
Caỉmette-Guérỉn therapy. A m  Phamutcơther 2000; 34:479-82.

14. Paỉkensammer c  et tã. Late occuxrence of bilateraỉ tuberculoui-Iike 
epidỉđymo-orchitís aỉter ỉntravesicaỉ badSe Calmette-Guérín therapy íor 
superâdaỉ bladder cardnoma. Uroỉogy 2005; 65: 175.

15. Coiombeỉ M, et al. The eữect of oOoxadn on badlhiỉ Calmette-Guerin 
induced toxỉdty ỉn patíentỉ with supeifidaỉ bladder cancen results of a 
randomỉzed, prospeẽtlve, doubỉe-bỉind. placebo controũed, multỉcenter 
study. J ưrol (Baủànort) 2006; 176: 935-9.

The Symbol t  denotes a preparation no longer actively marketed

http://www.dh.gov.uk/en/Publicat%c3%adonsandstatistics/
http://www.cdc.gov/tb/pub%e1%bb%89%e1%bb%89cation&/%e1%bb%89actsheets/pi%c3%a9vent%e1%bb%89on/BCG.p%c4%91%e1%bb%89
http://www.who.int/entlty/wer/2004/en/wer7904.pdi
http://www
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Precautions
As for vacánes in general, p. 2375.2.

BCG vacdnes may be given with other live vacdncs. but 
u they are not given at the same túne it is preíerable to allow 
an interval of 4 weeks between each although the perìod 
may be reduced to 10 days ư absolutely necessary. Hovvever, 
routine primary immunisation in iníants, induding the use 
of live polỉomyelitis vacdne. need not be delayed. No 
hirther vacónation should be given in the arm used íor BCG 
vacdnation for at least 3 months because of the riỉk oí 
lymphadenitis. BCG vacdnaúon should be postponed in 
patients with íever or geneialised skin iníection. In patientỉ 
with eczema, BCG vacđnes should be given at a site bee 
from lesions. Because of the possible riỉk of disseminated 
inleciions, BCG vaccines should not be given to 
immunocompromised paúents induding those with HTV 
iníection. Iníants bom to HTV-positíve mothers may be 
vacdnated once HIV iníecrion has been ruled out; 
vacdnation should be considered in iníants of unknovvn 
status in areas of high tuberculosisprevalence if there are no 
signs suggestive oí HỈV inlection. Vaccination is 
contra-indicated in patients taking antimycobacterial 
therapy, and those vvith a history of cuberculosis or a 
positive tuberculin skìn test. Neonates in household contact 
with a knovrn or suspected case of active tuberculosis 
should not be vacdnated.

The instiUation oí intravesical BCG should be postponed 
Cor 7 to 14 days aher any trauma to the urinary traa 
indudíng transurethral resection, biopsy, and trauma 
caused by catheterisation. Treatment should also be 
postponed in patients tvith acute tebrile ilỉness, urinary- 
tract iníection. or gross haematuria. Use is contra-índicated 
in patients vvith active tuberculosis, a hiỉtory of systemic 
reaction to BCG. or treatment with antimycobacterial 
therapy. As with vacdnation, intravesical BCG should be 
avoided in immunocompromised patìents, induding those 
vvith HTV inlection. Because BCG contains live mycobactería 
that may be excreted in the urine. pariencs ỉhould be 
advũed on the tisk of contaminaúon, and on approprìate 
inỉection con troi procedures to protea ỉamily and dose 
contacts.

Immunocompromised patients. Like other live vacdnes, 
BCG vacdne should not be given to ímmunocompromised 
patients induding those with symptomatíc HIV infectjons 
and AIDS. An increased risk of disseminated BCG iníec- 
tion has been seen in infants and children with asympto- 
matic HTV infections.,' ỉ leading to high mortality rates of 
about 80%. WHO Global Advisory Committee on Vacdne 
Saỉety therefore no longer recommends BCG vacdnation 
of iniants and children wlth knovvn HIV inỉection (see 
Tuberculosis, HTV-iníeded Patients, p. 2379.2).

1. Hesseỉỉng AC, et ai. Baâỉle Calraette-Guérin vacdne-ioduced diỉease in 
HTV-lníected and tĐV*uninfected dũlđrcn. Clin Irựctí Dừ 2006; 42: S48-
58.

2. Hesseỉing A.C rt ai. The cisk oí dỉssemỉnated Badlie Caỉmette-Guerin 
(BCG) dittase in HlV-inỉected children. Vaeánt 2007; 25: 14-18.

ỉ. Aaopanti f . a  ai. BadHe Calmette-Guérin vacđne-rdated dlsease in 
HTV-iníeaed children: a sỵstematic revỉew. ĩn t J Tùberc Lun$ Dù 2009; 
13: 1331-44.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Cemre (NAPOS) and 
the Porphyria Cenưe Stveden. dassihes BCG vacdne as 
possibly porphyrinogenic it should be used only when no 
saíer altemative is available and precautìons should be 
considered in vulnerable patíents.1

1. The Drug Daubase for Acuce Porphyria. Avaiỉabỉe at: hup://www. 
drugs-porphyria.org (accessed 26/10/11)

Interactions
As for vacdnes in general, p. 2375.3.

Theophyffine. For a report of increased theophylline halỉ- 
liíe and senim concentrations aiter BCG vacdnation, see 
under Theophylline Hydrate, p. 1236.3.

Preparatìons
Proprntary Preparotions (details are given in Volume B)
Single inyadianl Prvparationa. Arg.: ImmuCyỉt' Austral: 
ImmuCyst; OncoTICE; Austría: ImmuCyst; OncoHCE; Belg.: 
ImmuCyst OncoTICE; Bros.: ImmuCysc Imunoest; CatuuL: 
ImmuCyst; OncoTỊCE; Chữa ImmuCystt: Oiina: Si Qi Kang 
(#flfr*i; WeiKa (*-Ịr); Wu 11 Lin Si (4 íttWK); Cfc: Immu- 
Cyst; Fin.: OncoUCEt; Fr.: ImmuCyst; Ger.: ImmuCystt; 
OncoTICEt; Gr.: ImmuCyst; OncoHCE; Hong Xong: Inúĩiu- 
Cyst; Hung.: ImmuCyst Inđia: Onco-BCG; OncoTlCE; b t:  
ImmuCyst; Israet. InunuCyst OncoTICB; ItaL: XmmuCyst; 
OncoTICE; Malayíũr. Glutamate BCG; ImmuCyst; Mac.: Culdvo 
BCG; OncoHCÉ* Neth.: OncoTICE; Norw.: OncoTICE; NZ: 
ImmụCyst' OncoTICE: Pkũipp.: Glovax- PoL: OncoTTCE; Onko 
BCG; Port: ỉmmuCysL' OncoĩlCE; Rus.: Imuron Vac (ỈÍMypoH- 
Baa); Singapore. ImmuCysc Spaìir. ImmuCystt; OncoTICE; 
Vejicur; SwecL: OncoTICE; Switz.: ImmuCyst- OncoHCE; Thai.: 
InũnuCyst- Turk.: ImmuCyst OncoTICE; UK: ImmuCysc

OncoHCE; Ukr.: Onco-BCG (Ohxo EIỊX); USA: TheraCys; Tice; 
Vata.: OncoTICE.
PhamiaoopoaMÌ Prapopobons
Ph. Eur.: BCG ỉor iinmunotherapy; Freeze-diied BCG Vacdne; 
USP 36: BCG Live: BCG Vacdne.

Botulism AntHoxins
Antitoxinas botulínicas; Antrtoxinas del botulismo; Borynn- 
HMMecxne Ahtmtokcmhw.
ATC — J06AA04.

Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Botulinum Antitoxin; Immunoserum Botuli- 
nicum). A sterile preparatíon containing the spedhc 
antitoxic globulins that have the povver of neutralising the 
toxins íormed by type A, type B, type E, or any mixture of 
types A, B. and E. oi Clostridiim botulinum. It contains not 
less than 500 intemational units of each oỉ type A and type 
B and not Iess than 50 units ol type E per mL. It should be 
stored at 2 degrees to 8 degrees and not be allovved to freeze. 
The BP 2014 States that Bot/Ser may be used on the label. 
The BP 2014 States that when Mixed Botulinum Antitoxin 
or Botulinum Antitoxin is prescribed or demanded and the 
types to be present are not stated, Botulinum Antitoxin 
prepared bom types A. B. and E shall be dispensed or 
supplied.

NOTB. Some antitoxins used in the UK have not 
contormed to the requirements of the BP 2014 and Ph. Eur. 
8 (having a higher phenol content than the pharmacopoeias 
alỉow), and thus have been relerred to as botulism 
antitoxin rather than botulinum andtoxin.

Uses and Administration
Botulism antitoxins are used in the postexposure prophy- 
laxis and treatment of botulism. Treatment should be given 
as early as possible in the coutse of the disease.

Since the type of botulism toxin is seldom known the 
polyvalent antitoxin is usually given. Sensitivity tesáng 
ỉhould always be períormed beỉore using the antitoxin.

In the UK. equine-derived trivalent antltoxins contain- 
ing antitoxin types A. B, and E have been used. One type 
has contained not less than 500 units/mL of each of the 3 
antítoxins. For the treatment oỉ botulism, 20mJL of this 
antìtoxứi would be diluted to lOOmL with sodium chỉoride 
0.9% and given by slow intravenous inỉusion over at Ịeast 
30 minutes; anothêr 10 mL may be given 2 to 4 hours later ư 
necessary, and íurther doses at 12- to 24-hour intervals ư 
indicated. Persons who have been exposed to the toxin and 
in whom symptoms have not developed should be given 
20 mL intramuscularly as a prophylactic measure.

A second preparation used for treatment of botuiism in 
the UK has contained 750 units/mL oỉ antitoxin type A. 
500units/mL of antitoxin type B, and 50units/mL of 
antitoxin type E. Patients wouId be given 250 mL by slow 
intravenous inỉusion. followed by a ỉurther 250 mL by 
conónuous drip infusion. A íurther 250 mL may be given 4 
to 6 hours later iỉ necessary according to response. Patients 
with severe intoxication should be given an inưalumbar 
injection oỉ 20 tnL, particularly u inơavenous treatment has 
produced no improvement; this procedtưe may be repeated 
at 24-hour intervals if required.

In the USA. a human-derived intravenous botulism 
inununoglobulin (BIG-IV) is available for the treatment oỉ 
patlentỉ under 1 year of age with iníant botulism caused by 
toxin type A or B. The recommended dose oí 1.5mL/kg 
(75 mg/kg). gi ven as a single intravenous iníusion, provides 
a protective level of neutralising antibodies for at least 6 
months. A heptavalent botuiinum antítoxin active againỉt 
toxin types A. B. c, D. E. F. and G is also available in the USA 
for the treatment of naturally occurring noniníant botulism.

Botuísm. Botulism1"* is caused by the exotoxúi oỉ Clostri- 
dium botulinum, a spore-torming, Gram-positive anaerobe 
vvhich occurs in soil and mud. There are 3 naturally occur- 
ríng ỉorms oỉ botuiism; Ịàod-bomc botulừm caused by inges- 
don of contaminated loodstubs, wound botuỉám due to the 
growth oi toxin-releasing organisms in the vvounđ, and 
mtestínaỉ botulism (induding inỉant botulism and adult 
intestinal toxaemia) caused by intestinal colonisation and ■ 
toxừi production. Actídental or intentional exposure to 
botulìnum toxin may result in inhalation botulism (bom 
aerosolisation of botulinum toxin) or iatrogenic botulism 
(bom injection of the toxin). Seven types of c. botuỉinum 
can be distinguished (types A to G), each produdng a dif- 
ỉerent exotoxin; human disease ìs usualỉy caused by types 
A, B, and E. The toxin is heat labile, but the spores can 
survive temperatures of up to 120 degrees.

All forms of botulism produce the saxne dinical 
syndrome. Symptoms arise as a result of the toxin blocking 
the release of acetylcholỉne at the neuromuscular junction 
and indude symmetrical cranial nerve palsies and

descendlng Uacdd paralysis, orthostatic hypotension, dry 
mouth. and dilated pupils. Gastrointestinal symptoms occur 
with íood-bome or intestinal colonisatíon botulism. Death 
is usually bom respiratory arrest.

Treatment of botulism is with equine-derived antitoxins 
and intensive respiratory and supportive therapy. 
Antitoxins should be given as eariy as possible as only 
toxins that aie not bound to nerve endmg are neutralised; 
however. antitoxứis may still be benebdal ừ treatment is 
delayed. Some patíents may beneũt bom drugs, such as 
{ampridìne or guanidine, aimed at reversing the neuro- 
muscular blodcade. Vacdnation has been investigated as a 
preventive measure in persons at high risk, but is 
problematic since it may predude therapeutic or cosmetic 
use of the toxin.

Iníant botulísm is oỉ increasing ìmpoctance. espedally in 
the USA where it is reported to be the most common ỉonn oỉ 
botulism, with honey (see p. 2072.2) reputed to be the most 
bequent source ol inỉection. In contrast to ỉood-bome 
botulism, in iníant botulism low doses oỉ toxin contìnue to 
be released into the gut for some dme. Treatment is with 
intensive supportive care; equine botulism antitoxin used in 
adults is not generally used ỉor iníant botulism because oỉ its 
serious adverse effects (induding serum sickness and 
anaphylaxis). its short halỉ-life, and the possibility of Uỉe- 
long sensiósation to equine proteins.5 A human-derived 
inơavenous botulism immunoglobulin (BIG-IV) is available 
in the USA for the treatment of patíents under 1 year o{ age 
with iníant botulism caused by toxin type A or B. Clỉnical 
ỉtudies’ reported that ơeatment with BIG-IV vvithin 7 days 
oỉ hospital admission reduced the length of hospital stay and 
severity of illness ỉn inlant botulism type A or B: treatment 
given vvithin 3 days was more eữective than ữeatment 
given 4 to 7 days aber admission.

1. Robinson RF, Nahata MC. Management of bomỉism. Artrt Pharmacother
2003:37: 127-31.

2. Health Proteccion Agency. Guideỉỉnes for action ỉn the event ot » 
deỉỉberue reỉease: botulỉsm (issued March 2009). Avaiỉable ac http:// 
www.hpa.org.Uk/webc/HPAwebFlle/HPAweb.C/1194947315628 
<acce$sed 26/08/10)

3. Sobel J. Botuiỉsm. Oừt ỉn/ect Dừ 2005: 41: ỉ  167-73.
4. Smith LA. Botulỉsm and vacdnes its prevenãon. Vacđne 2009; 27 

(suppỉ 4): D33-Đ39.
5. A non ss. et ai. Human botulism immune globaỉin for the treatment oí 

iníant botuỉỉsm. N Ett$ỉ J  Meé 2006; 354: 462-71.

Adverse Effects and Precautions
As for antisera in general, p. 2373.1.

Preparatíons
Propriatory PreparatkxH (details are given ÚI Volume B)

Sinqla ingreAant Preparcrtions. USA: BabyBIG.

Phomiacopoaial Praparotionỉ
Ph. Eưr.: Botulinum Antítoxin.

Bovine Colostrum
Calostro bovino.
UNII —  S256W J30FQ.

ProẸlẹ
Bovine colosưum has been used sbniỉarly to antúera and 
human immunoglobulin preparatỉoas to provide passive 
immunity against inỉectious diseases. Hyperimmune bovine 
colostra have been prepared bom cows previouslY 
immunised with spedbc antigens. In partìcular, these 
spedSc hyperimmune bovine colostra have been tried in 
cryptosporidiosis and in the prevention of rotavbus 
diarrhoea in inỉants. They may also have potentìal fòr use 
agaỉnst Helkobađir pylori, Shigetta spp., and measles.
Reviews.
1. Kelly GS. Bovioe colonruniỉ: a revievv ot dỉnical uses. Altcm Mcđ Rtv 

2003; 8: 37S-94. Correction. iUđ. 2004; 9: 69.

Preparatíons
Propriatary Prapurolioro (details are given in Volume B)

Singla-ingredient Plreponĩhoiis. AustraL: PM Auscolos; Travelan; 
India: Istrum; Kaidact.

Muti 'npdM rt Preparotioní. AustràL: PM IQShỉeld; India: 
bnmunorm; Indon.: Bd-GARD; Biostrum; Brainvit; Calostrum; 
Cutbexon; Cunnunos; Hepimun Plus; Idesar Plus; Igastrum 
PIus; Igastrum; Imustmm; Intrum Plus; Kolivit; Kuminta; Pro- 
kidí; stimox; Travit: Vlcotrum; Vistrum; Vitaplex; ItaL: Colos- 
trum.

Bruceilosis Vaccines
Vacunas de la baicelosis. 
ATC — J07AD01. •

AU cross-reíerences reỉer to entries in Voltime A

http://www.hpa.org.Uk/webc/HPAwebFlle/HPAweb.C/1194947315628
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Proỉile
A brucellosis vacđne prepared from an antìgenic extract of 
Brualỉứ abortus has been used ỉor actìve immunisation 
against bruceỉlosis (p. 176.1) in persons at high risk oỉ 
conơacting the disease.

Campylobacter Jeịuni Vaccines
Vacunas contra el Campylpbacter jejuni. ... . *

Proỉile
An oral vacdne is under development to provide active 
ixnmunisation against Campyìobaứer jẹjurti inỉectíon.

C h o l e r a  V a c c i n e s
Vacúnas del cỏlerá.
A T C — J07AEỌĩ;JỌ7AE01 ;■ V ‘ ;

Pharmacopoeias. Many pharmacopoeias, including Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Cholera Vacdne; Vacdnum Cholerae). A sterile 
homogeneous suspension ,of a suỉtable kiUed strain or 
straỉns oỉ Vĩbrìo choltrae. It cõnsists oỉ a mixrure oí equal 
parts of vacdnes prepared ửbìn smooth straỉns of 2 main 
serological types, ĩnaba and Ogawa of the dasácal biotype 
with or without the E1 Tor bióỉype. A single strain or several 
sưains of each type may bê induded. Ali strains must 
contain. in addition to their type o  antigens, the heat-stable 
o  andgen corrưnon to the Inaba and Ogavva types. ĩí more 
than one strain each of Inaba and Ogavva are used they may 
be selected to contain other o  antigenỉ. It contains not less 
than 8000million V. cholerae per dose, vvhich does not 
exceed 1 mỉ. It contains not more than 0.3% of phenol. ỉt 
should be stored at 2 degrees to 8 degrees and protected 
bom light.
The BP 2014 States that cholera may be used on the label. 
Ph. Eur. 8: (Cholera Vacdne, Freeze-dried; Vacdnum 
Cholerae Cryodesiccatum). Cholera vacdne that is freeze- 
dried and reconstituted immediately beỉore use by the 
addition of a suitable sterìle liquid. Phenol may not be used 
in the preparadon of the dried vacdne. It should be stored at 
2 degrees to 8 degrees and be protected bom light 
Ph. Eur. 8: (Cholera Vacdne (Inacdvated, Oral); Vacdnum 
cholerae Perorale Inactívatum). A homogeneous suspen- 
sion of inactívated suitable strains of Vibrio cholerae 
serogroup 01, representíng serotypes and biotypes of 
epidemic strains. The vacdne may contain the B subunit of 
cholera toxin (CTB). Just beíore ingestìon, one dose of 
vacdne suspenãon is mixed with a suitable buffer as stated 
on the labẽl. Store at 2 degrees to 8 degrees. Protect bom 
light.
The BP 2014 States that Dried/cholera may be used on the 
label.

Uses and Administratíon
lnjectable inactívated vvhole-cell cholera vacdnes have 
been used for actíve immunisatíon against cholera 
(p. 184.2) but are not considered to be very eỉíectìve and 
the inununity coníeưed is short-lived. They have no role in 
the management of contacts of cases or in conưolling the 
spread of iníection.

Oral vacdnes containing either live attenuated or 
inactìvated sưains are available in some countries and 
appear to be more effectíve than parenteral vacdnes (see 
below). In the UK, an oral vacdne containing inactìvated 
strains of Yĩbrio cholerae Ol and recombinant cholera toxin B 
subunit is available for use in aduỉts and children aged over 
2 years who are travelling to areas of risk. The vacdne is 
given as a suspension, in doses oí 3 m ỉ. mixed with sodium 
hydrogen carbonate solutíon. Adults and children aged over 
6 years are given two doses, and children aged 2 to 6 yeats 
three doses, in each case at weekly ừitervals. Immunisatìon 
shouid be complete at least 1 week beíore potentỉal 
exposure. Booster doses may be given aỉter 2 years in adults 
and children over 6 years, or after 6 months in đúldren aged 
2 to 6 yeats, ư continuous protectíon is required. Oral 
vacdnes contaỉning a Iive attenuated ỉorm oí the V. cholerae 
strain CVD 103-HgR are available in some countries. They 
are eữectíve against the 01 serogroup of cholera, but do nót 
aỉtord protectìon against the 0139 serogroup. They may be 
given to adults and children aged over 2 yeais who are 
travelling to areas oỉ risk and are given as a single-dose 
suspension in sodium hydrogen carbonate soludon 
Immunisatíon should be carried out at least 1 week beỉore 
potentìal exposure. When necessary revacdnation is 
reconunended evexy 6 months.

The WHO Intematíonal Health Regulatìons do not 
require cholera vacdnatíon for travellers as the introductìon 
of cholera into any country cannot be prevented by cholera

vacdnatìon. However, travellers may still be asked íor 
evidence of immunisadon at some borders.
Reíerences.

1. WH0. Chotera vacdnes: WHO positíon paper. W tíyEpidemRec20ì0; 85: 
117-28. Aỉso avaílable at: http://www.wfao.lm/wer/20l0/wer8513.pdf 
(accessed 22/08/10)

Oral cholera vacdnes. Since parenteral cholera vacdnes 
are not conádered to be very eữectíve, providing at best 
50% protecdon and conỉer immunity lastíng only 3 to ố 
months, attentíon has tumed towards oral vacdnes that 
ỉtìmulate intesdnal immunity.1 Both killed and live atte- 
nuated oral vacdnes have been developed, and both types 
have been shovm to be non-toxỉc and immunogenic.

Killed vacdnes contain inactìvated whole vtbrio cholerạc 
01 either alone or with B subunit component oỉ cholera 
toxin. These vacdnes typically produce a protective eữicacy 
of about 60 to 70% and both modiỉy establỉshed ìnỉectìons 
and prevent new ones. Although the vacdnes are eítectìve 
in areas where the E1 Tor biotype pređominates, they are 
more eữectìve against dassical strains. Imxnunity partícu- 
Iarly against E1 Tor may be Iess sustained in children under 5 
years of age than in older children and adults. The maỉn 
drawback is the need to give two or more doses at 1- to 2- 
week intervals to achieve a protectìve eííecL The protectìve 
eữect is rapidỉy established but diminishes over tíme and 
booster doses are necessary to maintain a high level of 
immunity.

A live attenuated vacdne ìs now available contaỉning 
CVD 103-HgR in which the genes encođing the toác A 
subunit are deleted by recombinant tecbniques.13 This 
vacdne is eííectìve 8 days after a single dose but less so 
against E1 Tor thêm against dassicaỉ strains. ỉt is not eổective 
against V. cholorac 0139.

Live oral vacdnes eữectíve against E1 Tor are now being 
developed.*-5 and promìsing responses have also been 
reported with a live attenuated 0139 vacdne.4 A number of 
other candidate vacdnes induding some potentíally more 
suitable for developing countries, are under developmenL7

The eíBcacy and cost-effectiveness of oral vacdnes to 
control cholera outbreaks in reíugee populations is 
uncertain.

1. Ryan HT. Caldemood SB. Cholera vacdnes. O inInfeaD ti2000; 31: 561-
5.

2. Tacket co , tí aL Randomỉzed, doubỉe-blind. placebo-controlled, 
muỉtícentered crial of the efficacy of a sỉngỉe dose ơf li ve oral cholera 
vacdne CVD 103-HgR ỉn preventíng điolera followmg challenge with 
Vĩbrio choỉerae 01 Hỉ tor inaba three months aỉter vacdnation. ỉnftữ  
ỉmmun 1999; 67: 6341-5.

3. Richie E  tí aỉ. EíĐcacy trỉal oí ángle-dose li ve oraỉ cholera vacdne CVD 
103-HgR in Nonh Jakana, Indonesia, a diolera-endemic area. Vacàne 
2000; 18: 2399-2410.

4. Tacket co , etaỉ. Voỉunteer studỉes investígaỉỉng the saíety and efficacy of 
Hve E1 Tor Vlbno cholerae 01 vacdne stràín CVD 111. Am J  Trop Mtả Hys 
1997;56:533-7.

5. Sack DA. a a i. EvaluatỉoĐ oỉ Peru-ỉ5, a new Uve oral vactíne ỉor cholera. 
ỉn voiunteen. J bựeữ Dừ 1997; 176:201-5.

6. Coster TS. tí ai. Saỉety, immunogenitity, and e£ficacy oí li ve attenuated 
Vĩbrio dtoỉerae 0139 vacdne prótotype. Lancet 1995; 345:949-52.

7. Lopex AL, a  ai. Choỉera vacrines ỉor the deveỉopíng worid. Hum Vaeàn 
2008; 4: 165-9.

Adverse Effeds and Pnecautions
As for vacdnes in general, p. 2375.1.

Slight svvelling, erythema, and tendemess occasionally 
occur at the injection site. Fever and malaise have been 
reponed and general reactions, induding anaphylaxis and 
hypersensitivity reactions, have occurred. Neurological and 
psychiatrìc reactìons have occasionally occtuTed.

Gasơoừitestinal disturbances, headache, dÌTTĨness, and 
respiratory symptoms have followed use of oral cholera 
vacdne.

Biood group. Paticnts with blood group o  are more likely 
to experience severe symptoms ư inlected with cholera of 
the E1 Tor or 0139 types, and choleia vacdnes ofler them 
less protectíon.1 It has been suggested that this increased 
vulnerability should be taken into account ìn epidemiolo- 
gical planning.

1. Hoỉmner Ẳ. et al. Moỉecuỉar baâs of cholera blood-group dependence 
and impỉicatỉons for a worid characterỉaed by dỉmate change. FEBS Lett 
2010; 584: 254fr-55.

Porphyria. The Drug Database ỉor Acute Porphyria, com- 
piled by the Norvvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiSes inactìvated, whole 
cell cholera vacdne as not porphytinogemc it may be 
ụsed as a drug oi first choice and no precautions are 
needed.1

1. The Drug Daabase for Acute Porphyria. Available at: http://www. 
drugs-porphyria.org (accessed 02/11/11)

Interactions
As for vacdnes in general, p. 2375.3.

The oral cholera vacdne available in the UK is add labile; 
consequently food should not be consumed for 1 hour 
beíore and after use.

Preparatìons
Proprietoy Preparotions (details are given in Volume B)
Singlc-ingrađent Praporotions. Arg.: Orochob AustraL: Dukoral; 
Austrừr. Dukorab Betg.: Dukorab Braz.: Vadna Oral Contra 
Colera; CaruuL: Dukorák Chile: Dukoral; Chờia: Oravacs (ỘTnt 
ì&); Cz.: Dukorab Dam.: Dukoral; Bin.: Dukoral; Fr.: Dukoral; 
Ger.: Dukorab H'ong Kong: Dukoral; Hung.: Dukoral; ÌTỈ.: 
Dukoral; ItaL: Dukorab Malaysia: Dukorab Neứu: Dukoial; 
Notw.: Dukorab NZ: Dukoraú Philipp.: Dukoral; Orocholt; 
PoL: Dukorab PorL: Dukorab SJ\.fr.: Dukoral; singapore. 
Dukorab Spaùr. Dukorab SwetL: Dukorab Swtíz.: Dukoral; 
Thai: Dukoralt; Turk.: Dukoralt; UK: DukoraL
Photmocopoeial Preporalions
Ph. Bur.: cholera Vacdne (Inactivated, Oral); cholera Vacdne; 
Freeze-dried Cholera Vacdne.

Contraceptỉve Vaccines
Vacunas anticonceptivas.

Profìle
Various approaches to development of a contraceptìve 
vacdne are under investigation. The molecuies being 
explored target eithen
• gamete productíon (gonadotrophin releasing hormone, 

íollỉde-stimulating hormone, and luteinisíng hormone)
• gamete íunction (zona pelludda proteins and sperm 

antigens), or
• gamete outcome (huxnan chorionic gonadoưophin) 
Phase I and 0  clinical studìes with human chorionic 
gonadotrophin vacdnes have reported reversible eíhcacy 
and lack of immunotoxidty; hotvever, vacdnes targeting 
sperm antigens appear to be the most promising.
Reviews.

1. Deỉves PJ. The deveỉopment of contraceptive vacdnes. Expert Opin Invtst 
Drugs 2002; 11: 1225-37.

2. Aỉtkén RJ. Immunocontraceptive vacdnes for human use. J Rtpnxl 
Immunoỉ 2002; 57:273-87.

3. McLaughhn EA. tí a i Contracepãve vacônes. Expert Opin Bioỉ Ther 2003; 
3: 829-41.

4. Perro VA, Mordinỉ E. Peptide vacdnes in ỉnununocontraception. CĩUT 
opin Moi Ther 2004; 6: 83-9.

5. Naz RK. Contraceptive vacdnes. Drugs 2005; 65: 593-603.
6. Naz RX. Sỉatus of contraceptỉve vacđnes. Am J Reprod ỉmmunoi 2009; 61: 

11-8.

Crimean-Congo Haemorrhagk Fever 
Immunoglobulins
Inmunoglobulinas contra la fìebre hemorrágica de Congo- 
Crimea.

PỵoỊnie
Preparations containũig antibodies against Crimean-Congo 
haemoưhagic íever have been used for passive immuni- 
sation against the disease.
Reíerences.

1. Vassỉlenko SM. a  al. SpedBc intravenous immunoglobuUn for Crỉmean- 
Congo haemorrhagic (ever. Lancet 1990; 33Ỉ: 791-2.

2. Ergonul 0. Tteatment of Crimean-Congo hemoưhagic ỉever. Anứriral 
Ra 2008; 78: 125-31.

Crimean-Congo Haemorrhagic Fever 
Vaccines

ProỊịịe
An inactivated vacdne against Crimean-Congo haemor- 
rhagic fever, derived ừom mouse brains, is used in parts of 
eastem Europe.

Cytomegalovirus Immunoglobulins
ìnmunoglobulinás contra el citõmegalovirus.- 
ATC — Í06BB09. -
UNII — Ỉ29L90A25N (human cytomegalovinis immune 
globulin).
Descdptíon. Cytomegalovirus immunoglobulins contain- 
ing high levels of spedBc antíbody against CMV have been 
prẽpared from human plasma.

Uses and Adminỉstration
Cytomegalovừus ỉmmunoglobulỉns are used ỉor passive 
immunisation against CMV iníection. They are used 
prophylactically, espedally in patients undergoing certain 
transplant procedures. In transplants from CMV-seroposi- 
tive donors into seronegative redpients. prophylactic use oỉ 
cytomegalovứus immunoglobulin with ganddovữ should 
also be considered.

The Symbol t  denotes a preparation no longer actively maiketed

http://www.wfao.lm/wer/20l0/wer8513.pdf
http://www


2 3 8 2  Vgccines Immunoglobuỉins a n d  Antisera

In the USA. a cytomegalovữus immunoglobulin G is 
available for use in reápients of heart, kidney, liver, lung, 
and pancreas ưansplants, and for CMV-seronegatìve 
recipients of these organs other than kidney frora CMV- 
seropositive donors. The dosage schedule for kidney 
transplant recipients is ISOmg/kg by intravenous inỉusion 
vvithin 72 hours oí transplantation. then lOOmg/kg once 
every 2 vveeks (or 4 doses, then 50 mg/kg every 4weeks for 
2 doses. The Tate of infusion should start at 15mg/kg per 
hour increasing gradually to a maximum ra te of 60mg/kg 
per hour. For redpients of transplants other than kidney, 
the recommended dosage schedulé is 150mg/kg within 72 
hours of transplantation and then once every 2 vveeks for 4 
lurther doses, then 100 mg/kg every 4 weeks for 2 doses. In 
the UK, cytomegalovirus immunoglobulin is available on a 
named padent basis for prophylaxis in patients receiving 
ữmnunosuppressive treatment.

The name sevirumab ỉs applied to a x-chain human 
monoclonal cytomegalovirus ũnmunoglobulin Gl.

Adverse Eỉkcts and Precautions
As for immunoglobulins in general, p. 2373.2.

Interađions
As for immunoglobulins in general, p. 2373.2.

Preparations
Proprietary Preparotioiis (details are given in Volume B)

Single-ingredient Preparcrtions. Arg.: Megalotea; AustraL: CMV 
Immunoglobulin; Austria: Cytotect; Belg.: Ivegam-CMV;
Canad.: CytoGam; Chữe: Cytotẽctt; Cz.: Cytotect; ỏer.: Cyio- 
tect; Gr.: Megalotecc Hong Kortg: Cytotectt; Hung.: Cytotect; 
íri.: Megalotect; Israel: Megalõtect; Itaù Cytotect; Neth : 
Megalotect: Pot.: Cytotea; Port.: Megalotect; Singapore: Mega- 
lorea; Swirz.: Cytotect; Thai.: Megaloiectf; Turk.: CytoGam; 
Cytoteci; Vkr.: Cytobiotect (IlHTo6HOTerr); USA: CytoGam.

Cytomegalovirus Vaccines
Vacunas contra el dtomegalovirus.

Proỉile
Several vacdnes for active immunisadon against CMV 
ínlection are under investigation, indudỉng some produced 
by recombinant technology. A live attenuated cytomegalo- 
virus vacdne containing human CMV Towne strain has 
been investigated in humans since the late 1970s. 
particularly lor the prevention of CMV infectìon in renal 
transplant redpients. Hovvever. there have been doubts 
over its satety.

Several promising candidate vacdneỉ against human 
CMV iníeaion have been developed; a 2004 revievv noted 
that 5 had been or were being tested in humans.' 
Attenuated CMV (Tovvne strain) vacdne was íound to be 
eưatic in elũcacy and lost segments oi its genetic material; to 
overcome this a second, more robust, vaccine was designed 
consisting of a chimera between the attenuated CMV and 
wild-type vứus. The third vacdne developed, knovvn as 
ALVAC, consisted of a canarypox vedor with either a 
glycoprotein B envelope or a core antigen from CMV pp65, 
a protein ỉound to be recognised by CD8+ T lymphocytes 
durìng naturaUy acquired infection. Fourthly, a protein 
subunit vacdne consistíng of a recombinant envelope 
glycoprotein had been lound to be safe and to induce a 
neutralising antibody response. The fifth vacdne developed 
was a mixture of synthetic peptides incotporating a T helper 
epỉtope known as CD8+ cytotoxic T cell epitope and a lipid 
tail. At that cime the attenuated cytomegalovirus vaccine. 
the protein subunit vacdne, and the recombinant vector 
vacdne had been or were being tested in CMV-negative 
subjects, and the chimeric vacdne had been tested in CMV- 
positive patients as a precursor to testing in CMV-negative 
persons.1 Further vaccine candidates that had been 
proposed induded DNA vaccines and a vacdne based on 
recombinant technology.1 Further development has 
contmued,2-5 but no candidate has yet come into general 
use. Sorae commentators4 have suggẽsted that reduction or 
prevention of cytomegalovirus disease may be a more 
realistic goal for a vaccine than prevention of inlection.

1- Arvỉa AM. tí ai. Vacdne development to prevent cytomegaloviros 
disease: repon from the National Vacrine Advỉsory Commỉnee. Clùt 
Infea Dử 2004; 39: 233-9.

2. Schleỉss MR. Cytomegaỉovữus vacdne developmenL Curr Top Miavbioi 
ỉmtmmoỉ 2008; 325: 341-82.

3. Herr w, Piachter B. Cytomegalovirus and varỉceila-zoster vinis vacdnes 
in hematopoieúc sicm cell transplantarion. Expert Rev Vđama 2009; 8: 
999-1021.

4. Khanna R. Diamond DJ. Human cytomegaỉovỉnis vacdne: tỉme to iook 
for altemadve oprions. Trtndi Moi Mtd 2006; 12; 26-33.

Dengue Fever Vaccines
Vacunas del dengue.

? S ? Ề e . ...
L ive a t te n u a te d  v a c d n e s  u n d e r  s tu d y  fo r  ac tiv e  im m u n i-  
s a tio n  a g a in s t  d e n g u e  ỉe v e r  c o n ta in  d e n g u e  v iru s  ty p es  1, 2 , 
3, a n d  4  a lo n e  o r  ỉn  v a r io u s  c o m b in a tío n s . W H O  co n s id e rs  
t h a t  p ro te c tio n  a g a in s t  o n ly  O ne o r  tw o  d e n g u e  v ữ u se s  
m ig h t a c tu a lly  in c re a s e  th e  risk  o i  m o re  se r io u s  d isease . T h e  
u lt im a te  a im  is to  p ro d u c e  a v a c d n e  ac tiv e  a g a in s t  a ll ty p es  
o f  d e n g u e  v iru s .

R e c o m b in a n t v a c d n e s  a re  a lso  u n d e r  in v e s tig a tio n . 

R e íe re n c e s .
1. Velãng J , tí ai. ỉnductỉon oỉ proteciive immunity against dengue vtrus 

cype 2: comparison oí candidate Uve atienuated and recombinant 
vacdnes. Vacànt 1999; 17: 1312-30.

2. lCanesa-Thasan N. tí ai. Saíety and ỉmmunogenídtỴ oí attenuated 
dengue vtrus vacdnes (Aventỉs Pasteur) in human voỉunceers. Vacáne 
2001; 19: 3179-88.

3. Rothman AL. a  ai. Inducúon of T [ymphocyte responses to dengue virus 
by a candidate teưavaỉem live auenuated dengue virus vacdne. Vacâne 
2001; 19: 4694-99.

4. Sabchareon A. tí ai. Saíery and immunogenicỉty oí tetravaient live- 
attenuated dengue vactínes in Thai adult volunteen: role of scrocype 
concentration. raũo, and mukiple doses. Am J Trop Mcd Hy$ 2002; 66: 
264-72.

5. Sun w, tí ai. Vaccinatỉon of human volunteers with monovaỉent and 
tetravalent Ilve-attenuated dengue vaccỉne candỉdates. Am J Trop Mai 
Hys 2003; 69 (suppl 6); 24-31.

6. Sabchareon A. tí ai. Saírty and ỉmmunogeniàry oí a three dose regỉmen 
of rwo tetravaient lỉve-aicenuated dengue vacdnes ỉn dvc- to tvyelve- 
year-old Thai chiỉdren. Pediatr ỉn fta  Dừ J 2004: 23: 99-Ỉ09.

7. Monaih TP. Dengue and ye!ỉow íever—challenges ỉor the deveỉopntent 
and use oỉ vaccincs. N EhịịI J Med 2007; 357: 2222-5.

6. Edelman R. Dengue vacánes approacỉì the finish tỉne. ơin ỉtựea Dù 
2007; 45 (suppl 1): s 56-60.

9. Hatch s. tí ai. Dengue vacdne: opponunides and challenges. IDruỹs 
2008; U: 42-5.

10. Web$ter DP. tí al. Progress tovvards a dengtie vacdne. L iiia t ĨKÍtct Dis 
2009; 9: 678-87.

11. Durbin AP. whitehcad ss. Denguc vaccỉne candidates in developmenL 
Curr Top Mkrobiol ỉmmtittoỉ 2010; 338: 129-43.

12. Miiler N. Recent progress ỉn dengue vaccine research and dcveỉopmem. 
Curr opin Moi Thèr 2010; U : 31-8.

Dental Caries Vaccines
Vacunas de la caries dental.

PmfiiỊẹ
Dental caríes vacdnes consistíng of purihed proteins from 
Streptocoaus mutans or Str. sobrinus are under ìnvestigation. 
Monodonal antibodies are also being studied for local 
passive immunúation.

Severai animal studies of candidate vacdnes ỉor the 
prevention of dental caries have shown that inununisation 
with protein antigens írom Streptoíoccus mutans or Str. 
sobrùtus can induce saiivary IgA anúbodies which ỉnhibit 
both sucrose-dependent or sucrose-índependent accumula- 
áon of these organisms on tooth surỉaces. It is thought that 
candidate vacdnes íor study in humans could be given by 
mucosal applicaúon since children are already naturally 
exposed to the antigens involved during the first years of 
Ufe. Iníection vvith Str. mutam normally occurs from the age 
oỉ about 18 months and the intentìon is therelore to 
vacdnate 1-year-old children in order to intercept 
colonisation. However, progress towards a vacdne for 
actìve immunlsation against dental caries requires hưther 
dinical evaỉuation. Passỉve administration of salivary 
antibodies to Str. mutans has also provided some protection 
in predinical ỉtudies and small scale studies in humans.1'4

ỉ . Koga T, tí at. Immunizatìon agaìnst demaỉ caries. Vaaàrư 2002; 20:2027-
44.

2. Smith DJ. Carỉes vacdnes íor the nventy-Srst century. JDent Edueĩooy. 
67: 1130 -9 .

3. Russeỉl MW, tí ai. A carỉes vacdne? The sute of the sdence of 
ỉmmúnixadon against dentaỉ carỉes. Caria Ra 2004; 38: 230-5.

4. Smỉth DJ. Mattos-Graner RO. Secretory immunity íoỉlowing mutanỉ 
streptococcaỉ iníecúon or ũnmunization. Cun Top Mierobbi Immunoỉ 
2008; 319: Ỉ3Ỉ-S6.

Diphtheria Antitoxins
Antitoxinas dittéricas.
ATC — J06M01.
Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Diphtheria Antitoxin; ỉmmunoserum 
Diphtheiicum). A sterile preparation containing the spedQc 
antìtoxic globulins that have the power of neutralising the 
toxin lormed by Corynebacterium diphtheriae. It has a potency 
of not less than 1000 intemational unitỉ/mL when obtained 
from horse serum and not less than 500 intematíonal u- 
nỉts/mL when obtained ừom other mammals. It should be 
ỉtored at 2 degrees to 8 degrees, and not be allovved to 
freeze.
The BP 2014 States that Dip/Ser may be used on the Iabel.

Uses and Administratioh
Diphtheria antitoxins neutralise the toxin produced by 
Corỵnebacterium diphtheríae locally at the site oi iníection and 
in the drcuiatìon.

Diphtheria antitoxin is used for pasãve immunisation in 
suspected cases oí diphtheria and should be given without 
vvaiting ỉor baaetiological conũrmatìon of the iniection. An 
antibacterìaỉ is álso usually given (see p. 178.3). Diphtheria 
antitoxin is generaỉly not used for the prophylaxũ of 
diphtheria because of the risk oỉ provoking a hypetsensi- 
tivity reaction. Contacts oi a diphtheria ca se ỉhould be 
promptly investigated, given antibaaerìal prophylaxis and 
active immunisatíon with a suitable điphtheria-containing 
vaccine as appropriate (see below), and' kept under 
observation.

A test dose o! diluted diphtheria antitoxin should aỉvvays 
be given intradermaUy to exdude hypersensitivity. In the 
UK, diphtheria antitoxm is given by intravenous iníuáon 
for the treatment of diphtherìa of mild to moderate severity 
in the foIlowing recommended doses:
• for nasal diphthería, 10 000 to 20 000 units
• lor tonsillar diphthería, 15 000 to 25 000 units
• for pharyngeaỉ or laryngeal diphtheria. 20000 to 

40 000 units
In cases of combined disease, or when diagnosis is delayed, 
40000 to 60 000 units should be given, and. in severe 
disease, doses up to 100 000 units used. For most cutaneous 
inlections. diphtheria anđtoxin is insufficiendy absorbed 
and is therelore not given; hovvever, ư the uỉcer is 
suKidently large (more than 2 cm2) and espedally ư it is 
membranous, then 20000 to 40000units may be given. 
Higher doses have been used in some countries.

Adverse Eỉỉects and Precautions
As lor antisera in general, p. 2373.1.

Preparatìons
Phormocopoeial Preparationỉ
Ph. Eur.: Oiphtheria Antitoxin.

D i p h t h e r i a  V a c c i n e s
Vacunas de la dHteria.
ATC — J07AF01.

Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Diphtheria Vacdne (Adsorbed); Vacdnum 
Diphtheiiae Adsorbatum). A preparation of diphtheria 
íormol toxoid adsorbed on a mineral carrier. The íormol 
toxoid is prepared frotn the toxin produced by the growth of 
Corynebaữerium diphtherúu. The mineral carrier may be 
hydrated aluminium phosphate or aluminium hydroxide 
and the resulting mixture is approximately isotonic with 
blood. The antigenic properties arè adversely aữected by 
certain antứnÍCTobial preservatives, partìcularly those of the 
phenolic type. ỉt contains not less than 30 intematíonal 
units per dose. It sbould be stored at 2 degrees to 8 degrees, 
not be allowed to freeze. and be protected from light.
Ph. Eur. 8: (Diphtheria Vacdne (Adsorbed, Reduced 
Antigen Content); Vacónum Diphtheriae, Antigeniis 
Minutum. Adsorbatum). It is an adsorbed điphtheria 
vacdne containing not less than 2 intematíonal units per 
dose.
The BP 2014 States that for a vacđne for use in the UK, the 
amotmt of toxoid used is adjusted so that the final vacdne 
contains not more than 2.0 Qocculation equivalents per 
dose.

Uses and Administratìon
Diphtheria vacdnes are used ỉor active ttnmunisation 
against diphtherìa. The non-adsorbed vacõne has poor 
immunogetũc properties and its eHects are enhanced iỉ 
given as an adsorbed preparation. For piimary immuni- 
sation combined diphthería vaccines, usually diphtheria, 
tetanus, and pertussiỉ vaccines (p. 2383.3) or diphtheria. 
tetanus, pertussls, poliomyelitis, and haemophilus inílu- 
enzae vacdnes (p. 2385.3), are used. A single<omponent 
dỉphtheiia vacdne has sometimes been used. ỉor example in 
the event oí contaư with an iníeaed patient or a carrier. For 
discussion of immunisation schedules, see under Vacdnes, 
p. 2373.3

Individuals Corning into contact with a case of điphtheria 
or carrier oỉ a toxigenic sưaứi, or those travellỉng to an 
endemic or epidemic area should receive a complete 
primary course or a reiníorcing dose according to age and 
immunisation history; those not previously immunised 
should receive a primary course of ímmunisaãon, and those 
previously immunised should receive a single reiníordng 
dose ol a diphtheria-containing vacdne. Contacts of a case 
of diphthena or carrier of a toxigenic strain shouid in

All cross-references reler to entries in Volume A
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additíon receive a prophylactic course oí a suitable 
antibacteiial (see p. 178.3). Individuals at repeated risk of 
exposure to iníection may be offered booster doses every 10 
years.

Schick testing (p. 2611.2) to ascertain immune status is 
no longer considered necessary beíore givúig diphtheria 
vacdne to adults provided that a low dose is given; antibody 
testing is used to dieck immunity in those regulariy exposed 
to diphtheria.

In some countries, booster doses oỉ a dìphtheria and 
tetanus vacdne are recommended every 10 yeãrs (see under 
Dlphtheria and Tetanus Vacdnes, belovv).

Conjugatìon to diphtheria toxoid has been used to 
increase the immunogenidty oỉ othér vacõnes (see 
Haemophilus Influenzae Vaccines, p. 2387.2).

Reíerences.
I. WHO. Dỉphtheria vacdne: WHO poáõon paper. Wkfy Epidem Rec 2006: 

81: 24-32. Also available at: http://www.who.im/imrnunization/ 
wer8103Diphtheria_Jan06_position_paper.pdf (accessed 23/06/10)

Adverse Effects andPrecautions
As for vacdnes in general, p. 2375.1.

Local reactions may occur but are generally not severe in 
young children; the hequency and severity of reactions is 
reported to be less in children.under 2 years oỉ age than in 
older children and ađults. If dỉphtheria vacdnes or vacdnes 
contaỉning a diphtheria component need to be given to 
children over the age of 10 years or to adults, vacdnes with 
a reduced content oỉ diphthéria toxoid and intended for 
adults and adolescents shoulđ be used. For íunher detaiỉs 
see Uses and Administration, p. 2382.3.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Cenơe (NAPOS) and 
the Porphyria Centre Sweden, dassihes diphtheria vacdne 
as not porphyrinogenic it may be used as a drug of flrst 
choice and no precautions are needed.1

1. th e  Drug Database ỉor Acute Porphyria. Avaiỉable at: http://www. 
drugs-porphyria.org (accessed 0 2 /n / l ỉ )

Interactions
As for vacdnes in general, p. 2375.3.

Preparatíons
Proprietory Prepararions (details are given in Volume B)

Single-ingredient Preparotions. D e n m Diỉterìvaccine; Nỉ: Di 
Anãtoxalf.

Phormocopoeial Preparolions
Ph. Eur.: Diphtheria Vactíne (Adsorbed); Diphthería Vacdne 
(Adsorbed. Reduced Antigen Content).

D i p h t h e r i a  a n d  T e t a n u s  V a c c i n e s
Vacũnấs dẹ la dầếriá y el tétanos; Vacunas doblẻs DT;' 
Vácunas DT.‘ • ■
ẠTC  — J07ÁM51. ■ •
Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Diphtheria and Tetanus Vacdne (Adsorbed); 
Vacdnum Diphtheriae et Tetani Adsorbatum). A prepara- 
tion of diphtheria ỉormol toxoid and tetanus íormol toxoid 
adsorbed on a mineral carrier. The mineral carrier may be 
hydrated aluminium phosphate or aluminium hydroxide
and the resultìng mixrure is approximatcly isotonic vvith 
blood. The antigenic properties are adversely affected by 
certain antimiCTObial preservatives particularly those of the 
phenolic type. It contains not less than 30 intemational 
units oí diphtheria toxoid and not less than 40 intemational 
units of tetanus toxoid per dose. It should be stored at 2 
degrees to 8 degrees, not be allowed to freeze, and be 
protected bom light.
The BP 2014 States that DT/Vac/Ads(Child) may be used on 
the label.
The BP 2014 gives Adsorbed Diphtheria-Tetanus Prophy- 
lactic as an approved synonym.
Ph. Eur. 8: (Diphtheria and Tetanus Vacdne (Adsorbed, 
Reduced Antigen(s) Content); Vacdnum Diphtheriae et 
Tetani Antigeni-o(-is) Minutum). It is diphtheria and 
tetanus vacdne (adsorbed) containing not less than 2 units 
of diphtheria toxoid and not less than 20units of tetanus 
toxoid per dose.
The BP 2014 States that for a vacdne for use in the UK, the 
amount of diphtheria toxoid used is adjusted so that the 
8nal vacdne contains not more than 2.0 ílocculatíon 
equivalents of diphtheria toxoid per dose.
The BP 2014 States that dT may be used on the label.

Uses and Adminisừation
Combined adsorbed diphtheiia and tetanus vacdnes may be 
used ỉor acdve immunisation, although vacdnes úsed for 
primary immunisation usually combine diphtheria, tetanus, 
and pertussis, and sometimes also Haemophilus influenzae 
and poliomyelitis. Diphtheria and tetanus vacdnes are used 
in some countries for reiníordng doses after primary 
immunisation; in the USA they are given to aduỉts every 10 
years. For discussion oỉ immunisation schedules, see under 
Vacdnes, p. 2373.3.
. The non-adsoibed combined diphtheria and tetanus 
vacdnes have vveaker immunogenic properties than 
adsotbed vacdnes and are no longer recommended.

Booster doses. In many countries, booster doses of com- 
bined diphtheria and tetanus vacdnes are recommended 
every 10 years, and studies ha ve been conducted to assess 
vvhether this is necessaiy. Since the inddence of dinical 
diphtheria in many countries in westem Europe and 
North America approaches zero, it had been considered 
that there was no need for booster doses in adults, despite 
low antíbody tltres, so long as the policy of inununisation 
during iniáncy was maintained.1-2 Hovvever, after a report3 
of an outbreak oỉ dinical diphtheria in Sweden aỉter a per- 
iod oỉ many years during which no indigenous cases oỉ 
diphtheria had occurred and the disease was regarded as 
being elỉminated bom the country, the question of immu- 
nity in adults and the need for revacdnatìon again arose. 
In the USA, it was considered4 that re-ũnmunisatíon every 
10 years with a diphthería and tetanus combined vactíne 
vvas mandatory and that this combined vacdne should be 
used whenever a tetanus vacdne was indicated as in treat- 
ing emergency wounds. Outbreaks of diphtheiia in Russia 
and neighbouring countries5 have prompted recommenda- 
tions for booster doses in travellers to these countries.

1. Mathỉas RG, Schechter MT. Booster immunisatíoa íor dỉphtherỉa and 
tetanus: no evidence of need ỉn adults. Ltmeet 1985; iỉ 1089-91.

2. Anonymous. Diphtheria and tetanus boosters. lance1 1985; Ỉỉ 1081-2.
3. Rappuob R, et a i Molecuỉar epidemỉoỉogy of che 1984-1986 outbreak oí 

dỉphtheria in Sweden. N EnịlJM ed 1988; 318:12-14.
4. Karaon DT, Bdwards KM. Diphtherỉa outbreaks in ỉmmunized 

popuUúom. N Eĩigỉ J  Med 1988; 318: 41-3.
5. Anonymous. Dỉphtheria immunisatíon—advice £rom the Chỉeỉ Medỉcal 

Officer. Commun Dà Rep 1993; 3:27.

Adverse Eữects and Precautions
As for vacdnes in general p.. 2375.1. See also under 
Diphthería Vaccines, above, and Tetanus Vaccines, 
p. 2421.2. Diphtheria and tetanus vacdnes are reported to 
produce fewer adverse eữects than diphtherìa, tetanus, and 
pertussis vacdnes (see under Inddence of Adveise Eííects, 
p. 2384.1).

Dose-reloted effects. A bigh inddence of adveise eỉfects 
was reported in teenageis inadvertendy given a high-dose 
diphtherìa and tetanus vacdne intended ỉor use in 
iníants.1 Most reactions were dassihed as mild or moder- 
ately severe, but severe local or systemic reactions 
occurred in a third of those reporting reactions.

1. Sỉdebotham PD, Lenton sw . Incidence of adyerse reactions after 
admỉnìstration of high dose dỉphtheria with tetanus vacdne to school 
leavers: retrospectìve questìonnaire study. BMJ 1996; 313: 533-4.

Effeds on the nervous System. Encephalopathy is more 
common aíter vaccination with diphthería, tetanus, and 
pertussis vacdne (p. 2384.1) than with diphtheria and 
tetanus vacdne. Several cases of encephalopathy occuưed 
in a small region in Italy in children aỉter immunisation 
against diphtheria and tetanus,1 although it was not possi- 
ble to infer a causal relationship. A case of polyradiculo- 
neuritis has been reported in a patient after the use of a
diphtheria-tetanus vacdne and was considered most likely 
to have been due to the tetanus component.2

1. Greco D. Case-comrol study un enccphalopaihy assoóated with 
diphtheria-tetanus immunỉzation in Campanỉa, Italy. Bull WHO 1985; 
63:919-25.

2. Hoỉliday PL Bauer RB. Polyradiculoneuritts secondary to immunízation 
wỉth tetanus and diphtberỉa toxoids. Arek Neuroì 1983; 40: 56-7.

CUUIAIN-BARRẾ SYNDROME Evidence mainly bom case 
reports and unconưolled studies íavoured a causal rela- 
tìonship betvveen vacdnation with diphtheria and tetanus 
vacdnes or single-antigen tetanus vacdnes and Guillciin- 
Barré syndrome. The data came primarily bom immuno- 
compromised patíents.' Hovvever, a later analysis oí active 
surveillance epidemiologỉcal studies of Guillain-Barré 
syndrome and tetỉmus vacdnation history conduded that 
if an assodatìon exists, it must be extremely rare and not 
of public health signiScance.2

1. Stranon KR. et al. Adverse evems assodated with chỉỉđhood vacdnes 
other than pertussỉs and rubelỉa: summary oỉ a.report ừom the ỉnstỉtute 
of Medidnê. JAMA 1994; 271: 1602-5.

2. Tuttle J, et a i The rỉsk oỉ GuiUain-Barré syndrome after tetanus-toxoid- 
contamỉng vaccỉnes in adults and chỉỉdren in the United States. Am J 
hibìic Health 1997; 87: 2045-8.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nortvegian Porphyria Cenưe (NAPOS) and

the Porphyria Cenơe Sweden, dassiSes combined diph- 
theria and tetanus vacdne as not poiphyrinogenic it may 
be used as a drug oỉ first choice and no precautìons are 
needed.1

1. The Drug Database for Acute Porphyrỉa. Avaũable at: http://www. 
drup-porphyria.org (accessed 26/10/11)

ỉnteractions
As for vacdnes in general, p. 2375.3.

Preparations
Proprietary Preporalions (details are given in Volume B)
Single-ingrsdient Preparations. Arg.: Imovax DT; Vacuna Doble; 
AustraL: ADT; CDTtt Austrừc. DiTe Anatoxalt; DT-reduct; Td- 
pun Beíg.: Tedivax; Braz.: DU-Tet-Allt; Canad.1 Td Adsorbed; 
Chữr. Imovax DT; Dcnrn.: DiTe Booster; Fừi.: DiTe Booster; 
Ger.: Td-Impfstoff; Td-pur; Td-Rix; Gr.: Anatoxal Di Te Bema; 
DT Vax; Hang Kong-. óưtet; Xmovax DTỷ: ỉndỉa-. DT-Vac+; Duai 
Antigen; Irl: Dưtavaxt; Israel: Imovax DT: ItaL: Dữ-Tet-All; 
Diítavax; Ditanrix; Malaysũr. Adsorbed DT Vacdne; Norw.: 
DiTe Boosten NZ: ADT; CDT; DiTe Anatoxalt; Phùipp.: Di Te 
Anatoxalỷ: Td-pun PoL: DT; PorL: Ditanrix; DĩTe Booster DT 
Vax; S.Aýr.: DT Vaxt; singapore. ADT; CDT; Spain: Anatoxal 
Te Dif; Diítavax; Ditanrix; DiTe Boosten Swed.: DiTe Boosten 
Switz.: Dttanrixt: Td-pun Thai.: Adsorbed DT Vacdne; Td-pur 
Turk.: Di Te Anatoxal; USA: Decavac.
Multi-ingredient Preparotions. Ịrl: DiTe Booster.
Pharmacopoeial Preparations
Ph. Eur.: Diphtheria and Tetanus Vacdne (Adsoibed); Diph- 
theria and Tetanus Vacdne (Adsorbed, Reduced Antigen(s) 
Content).

Diphtheria, Tetanus, and Haemophilus 
lnfluenzae Vaccines
Vẩcunas de la dHteria, el tétanos y Haemophilús influenzae.

ProỉiỊe
Combined adsorbed diphtheria, tetanus, and Haemophilus 
influenzat type b vacdnes have been used in some countries 
for active immunỉsation of inỉants. For discussion of 
immunisatíon schedules see under Vacdnes, p. 2373.3. For 
concem over the antigenidty of Haemophiỉus influenzae type 
b vacdne ìn combined vacdnes, see under Haemophilus 
Iníluenzae Vacdnes, Interactions, p. 2387.3.

Diphtheria/ Tetanus, and Hepatitis B 
Vaccines
ATC —  J07CA07. - ■

Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vu), have monographs.
Ph. Eur. 8: (Diphtheria, Tetanus, and Hepatitis B (rDNA) 
Vaccine (Adsorbed); Vacdnum Diphtheriae, Tetani et 
Hepatitidis B (ADNr) Adsorbatum). A combìned vacdne 
composed of diphtheria íormol toxoid, tetanus (onnol 
toxoid, hepatitis B suríace antìgen, and a mineral carrier 
such as alumỉnium hydroxide or hydrated aluminium 
phosphate. It should be stored at 2 degrẽes to 8 degrees, not 
be allowed to freeze, and be proteaed bom light.

ProẼìe
Combined diphtheria, tetanus, and hepatìtis B vacdnes 
have been used in some countries for active immunisatỉon.

Preparations
PhanTKKopoeial PreparatKMis
Ph. Eur.: Dỉphtheria, Tetanus and Hepatitis B (rDNA) Vaccine 
(Adsorbed).

D i p h t h e r i a ,  T e t a n u s ,  a n d  
P e r t ụ s s i s  V a c c i n e s
DTP Vaccines; Vacunasdẹ la dlộeria, ẹltétanos y la tos ferina.
Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Diphtheria, Tetanus and Pertussis (Whole Cell) 
Vacdne (Adsorbed); Vacdnum Diphtheriae, Tetani et 
Pertussis ex Cellulis Integris Adsorbatum). A preparation oỉ 
diphtheria ỉoimol toxoid and tetanus íormol toxoid on a 
mineraỉ carrier to which a suspension oỉ killed Bordetella 
pertussá has been added. The mineral carrier may be 
hydrated aluminium phosphate or aluminium hydroxide 
and the resuỉtíng mixture is approximately isotonic with 
blood. The antigenic properties are adversely aííeaed by 
certain antimicrobial preservatives parácularly those of the 
phenolic type. It contains not less than 30 intemational

The Symbol ỉ  denotes a preparation no longer acúvely marketed

http://www.who.im/imrnunization/
http://www
http://www
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units oỉ dỉphtheria toxoid, not less than 40 intematíonal 
units ư the test is períormed in guinea-pigs, or 60 
intemational units ư the test is períormed in mice, oỉ 
tetanus toxoid, and not less than 4 intemational unỉts of the 
pertussis componcnt per dose. It should be stored at 2 
degrees to 8 degrees, not be allotved to beeze, and be 
protected hom light.
The BP 2014 States that DTwP may be used on the label. 
Ph. Eur. 8: (Diphthetia, Tetanus and Pertussis (AceUuiar, 
Component) Vacdne (Adsorbed); Vacdnum Diphtheriae, 
Tetani et Pertussis Sine Cellulis ex Elemenós Praeparatum 
Adsorbatum). A combined vacdne composed oỉ diphtheria 
{ormol toxoid, tetanus formol toxoid, indỉvidually puriBed 
anngenic components of Bordeuỉỉa pertussứ, and a mineral 
carrier such as aluminium hydroxlde or hydrated alumin- 
ium phosphate. It should be stored at 2 degrees to 8 degrees, 
not be allovved to beeze, and be protected from light.
The BP 2014 States that DTaP may be used on the label.

Uses and Administration
Combined diphtheria. tetanus. and penussis vaccines are 
used for active immunisatìon oí children. For discussion of 
immunisation schedules, see under Vacdnes. p. 2373.3.

Combined adsotbed vaccines may be given by deep 
subcutaneous or intramuscular injection (vacdnes with 
acelluỉar penussis components are for intramuscular 
injection only) in usual doses of 0.5 mi. In the USA. a 
vacdne vvith an aceUular pertussis component (DTaP) is 
used as part of the recommended schedule for primary 
immunisation. Three doses are given at intervals of 2 
months {the Brst preíerably at 2 months of age), a íourth 
dose at least 6 months aber the thứd. and a fifth dose at 4 to 
6 years. Spedally {ormulated tetanus toxoid, reduced 
diptheria toxoid, and acellular pertussis (Tdap) vacdnes are 
licensed for use in persons aged trom 10 or 11 years to 64 
years of age; it ã  given to adolescents at 11 to 12 years of age.

Vacdnes containing an acellularpertussis component are 
now preletred to those containing a vvhole-cell component 
(see Vacdne Development p. 2408.3). The non-adsorbed 
type of combined diphthería, tetanus. and pertussis vacdnes 
have vveaker immunogenic propertìes than adsorbed 
vaccines and are no longer recommended.
Revievvs.

1. Pichidiero ME. tl «/. An adolescent and ađult íormuiaEion combined 
letamu. diphlhcria and Ove-component pcmissis vacdne. Exptrỉ Rev 
Vatàna 2006: 5: 175-87.

2. VVĨlson TR. Update on idolescent itnmuniuiỉon: review of periussis and 
the eíScacy. sateiy. and dinical use of vacdnes thai contain tetanua- 
dỉphtheria-acellular pemusis. J  PrđiatT Health Can 2006; 20: 229-37.

3. Prampton iE, Keating GM. Reduced-aatỉgen, corobìncđ diphtheiỉa, 
teunui. and acellular pcnuỉás vacdne (Boostrix): a review of ĩts use as a 
singie-dose booster ímmuniianon. BioDngs 2006: 20: 371-89.

4. MurphyTV.eta/. Prevenrionofpemmú.teumjs. anddiphtheriaamong 
pregõant and posipartum womén and theỉr iníants recoõimendadona oí 
the Advisory Comminee on Immunizadon Practices (ACIP). MMWR 
2008: 37 (RR-4): 1-51.

ỉ. Plosker GL. Combined. reduced-andgen content teunus. diphtherú. 
and acellular pertussis vacdne (Boostrix): a review of its use as a single- 
dose booster inununiaatíon in indỉvidtiaỉs aged 10-64 yean in the us. 
BíoDntp 2009; 23: 253-67.

6. Li w c  rf aL Boosnix: a reduced-dose acellular penussis vacdne lor use 
in adolescents and aduiu. Expert Rev Vatána 2009; 8: 1317-27.

Adverse Eíỉects and Precautions
As for vacdnes in general, p. 2375.1. See also under 
Diphtheria Vacdnes, p. 2383.1, Pertussis Vacdnes, 
p. 2409.1, and Tetanus Vaccines, p. 2421.2.

The inddence of local reactions and lever is reported to 
be lower with accelerated immunisation schedules than 
vvith íormer schedules that spread primaty immunisation 
over 6 months. Local reactions and pyrexia occur less 
commonly after acellular penussis vacdnes than vvhole-cell 
pertussis vacdnes, espedally in children older than 6 
months.

In infants with a personal or dose lamily history oỉ 
seiztưes. precautions should be taken to avoid pyrexia. See 
under Pertussis Vaccines for hirther details of precautions 
and contra-indications in ỉndividuals vvith a history oi 
neurological problems.

Inddence of adverse effeds. The inddence of local reac- 
tions is lower with diphtheria and tetanus vacdnes com- 
bined with an acellular pertussis component (DTaP) than 
with a whole-cell pertussis component, and is similar to 
that aíter diphtheria and tetanus (DT) vacdnes. Such reac- 
tíons are generally mild and selMimiting. Rarely, high 
íever, persistent or inconsolable crying (possibly as a reac- 
tion to pain), hypotonic-hyporesponsive collapse. or short- 
lived convulsions (hequently íebrile convulsions) may 
occur, and have be en reported aíter both DT and DTaP 
vacdnes with equal bequency. These reactions do not 
appear to have any Iong-term consequences. Rare but ser- 
ious acute neurological complications induding 
encephalopathy and prolonged seúures have been 
reported after vacdnes wlth a whole-ceil pertussis compo- 
nẽnt (see Eỉíects on the Nervous System- p. 2409.1) but

the assodation could be coinddental. Epidemiological stu- 
dies have shovvn that such events are exceedingly rare 
and only occasionally followed by long-teim neurological 
damage. Analysis oi these studies has been difficult but 
authorities in the UK and USA conduded that the evi- 
dence was insuỉBdent for a link.

A causal relatìonship between DTP vacdnation and 
sudden iníant death syndrome (SIDS) has not been 
established and any temporal relationship is likely to be due 
to chance.u  There is evidence that the risk of SIDS is lovver 
in iníants who ha ve been vacdnated.1

Immediate anaphylactic reactions have been reponed 
and are regarded as a conưa-indicatíon to hirther use of DTP 
vacdne. Hovvever, the appearance of a rash is not generaily 
regarded as a contra-indication to hirther doses.

For hirther details conceming the contra-indications and 
precautíons to be observed for peitussis-containing 
vacdnes, see p. 2409.2.

1. HoSman HJ. ít aL otphtherii-tetanus-pertussis Immuniation and 
sudden Inỉant death: results of the National Insdtute of Child Health and 
Human Development Cooperaôve Epidemiological Study of Sudden 
Intant Oeath Syndrorae Rísk Pacton. Ptdiaíria 1987; 79: 598-611.

2. Griííin MR. «  al. Risk o( sudden intant death syndrome after 
immuniianon with the dỉphtherta-tetanus-penuasls vaccine. N Engí J 
Mrd 1988: 319: 618-23.

3. Mitchell EA. a a l. ỉmmunisation and the mdden inỉant death syndrome. 
Ánh Dá C hiu 1995; 73: 498-501.

Interactions
As for vacdnes in general. p. 2375.3.

For a report of a dỉminished iramune response to 
Haemơphilus inịluemat conịugated vaccine when mixed with 
diphtheria. tetanus. and acellular pertussis vacdne, see 
Haemophilus Influenzae Vacdnes, p. 2387.3.

Preparatìons
Propnetary Preparations (details are given in Volume B)
Single-tngradient Preparolions. Arg.: Adacel; Bustrix; Triacel; 
Vacuna Triple; Austral.: Adaceb Boostrix; Inlanrix; Tripacelt; 
Austria: BoostriX' Btlg.: Boostrix; Braĩ.: Vadna Acel Ads Con- 
tra Dư, Tet e Coq; Vadna Comb. Contra Dư.-Tet.-Pert. Acel; 
Vadna Comb. Contra DUt. -Tet.-Coq.Acel; Canad.: Adacel: 
Boostrix; Tripacel; Chile; Adacel; Gtitta: Inỉanrix ịlĩỉỉẼM ); 
Cz.: Adaceb Boostrix; Iníanrix; Denm.: Di-Te-Ki-Booster: 
Triaxis; Fìtl: BoostriX' Di-Te-Kikt: Inỉaiuixt; Triaxis; Cer.: 
Boostrix: Covaxis; Iníanrix; Gr.: Anatoxal Di Te Pen DT Coq; 
Iníanrix: Triaxis; Hong Kong: Boosnix; Diỉtetkok; Inỉanrixt; 
Tripacelt; Hung.: Boostrix' India: Inlanrix; Triple Andgen; 
Tripvac; tndon.: Iníanrix; Tripaceb /ri: Inlanrix' Triaxis; Israel: 
Acelluvax DTP; Adacel Polio; Adaceb Boostrix; Iníanrix; Tiipa- 
cel; Ital.: Boostrix; Iníanrix; Malaysũr. Adacel; Boostrixt; DTP 
Vacdne; Iníanrix; Alex.: Boostrix; Neth.: Boostrix; Iníanrixt: 
Triaxis; Norw.: Boostrix; NZ: Adacel' Boostrix; DiTePer Anatox- 
alf; In£anrix; Tripacelt; Triple Andgen; Phũipp.: Adacel' Boos- 
trix; DPT. DT COQ; Inlanrix; Ttipacelt; Tripavac PoL: Boostrbc 
DT Coqt; DTaP; DTP: Infanrix DTPa; Tripaceb Port: Boostrix; 
Inlanrix; Hus.: Inlanrix (HHt̂ aHpKKc); S.AỊr.: DTP-Merieuxf; 
Icỉaniix DĨPa; Singapore. Boostrix; DTP; Iníanrix; Tnpacelt; 
Spaừt: Boostrix' Inỉanrix; Triaxis; Swed.: Boostrix; Iníanrix; 
Triaxis; Switz.: Boostrix; Thai.: Adacel; Boostrix; DTCoq/DTPt; 
DTP Vacdne; Inlanrix: Tripacelt; Turk.: Acelluvax DTPf; Di Te 
Per Anatoxal; Inlanrix DTPat: Tripaceb UK: Trivax-AD; Okr.: 
Boostrix (EycTpmcc); Iníaonx (HHỘaupiucc); USA: Adacel; Boos- 
trix’ Dapucel; Iníanrìx; Tripedia.
MuK-ingrediont PraparaHons. /ri: Boostrix.
Phuinmeopoeid PiBporalioiis
Ph. Eur.: Diphtheria, Tetanus and Pertussỉs (Acellular, 
C om ponent) Vaccine {Adsorbed); D ỉph theria , T etanus an d  
Pertussis (Whole Cell) Vacdne (Adsorbed).

Diphtheria/ Tetanus, Pertussis, and 
Haemophilus InAuenxae Vaccines
Vacunas de la diheria, el tétanos, la tos íerina y Haemophilus 
influenzae.

Pharmacopoeias. Many phaimacopoeias, induding Eur. 
(see p. vu), have monographs.
Ph. Eur. 8: (Diphtheria. Tetanus. Pertussis (Acellular, 
Component) and Haemophilus type b Conjugate Vacdne 
(Adsorbed); Vacdnum Diphtheriae, Tetanl Pertussis Sine 
Cellulis ex Elemends Praeparatum et Haemophili Stirpe b 
Conjugatum Adsorbatum). A combined vacdne composed 
of diphthería íormol toxoid. tetanus formol toxoid, 
inditddually puriSed antigenlc components of Bordetella 
pertuỉỉú. polyribosylríbitol phosphate derìved bom a 
suitable strain of Haemophilus inỊlueraat type b and 
covalently bound to a carrier protein. and a mineral cairier 
such as aluminium hydroxide or hydrated aluminium 
phosphate. The product may be presented vvith the 
Haemophilus type b component in a separate Container, the 
contents of vvhich are mixed with the other components 
immediately beỉore use. It should be stored at 2 degrees to 8 
degrees, not be allotved to beeze, and be proteăed bom 
lighL

Uses and Administratiòn
Combined adsorbed diphtheria, tetanus, whole-cell or 
acellular penussis. and Haemophữus inỊIueraae type b 
vacdnes are avaỉlable in some countries íor active 
immunisation oi chiỉdren. For discussion of immunisation 
schedules, see under Vacdnes, p. 2373.3. Some combbted 
vacdnes are not licensed for use in primary immunisaĩion 
regbnens because of concems over the response to the 
Haemophilus influenzae type b component (see under 
Interactions of Haemophilus Influenzae Vaccines, 
p. 2387.3).

Adverse Ẹfíeds and Precautịons
As for vacónes in generaL p. 2375.1.

See also under Diphtheria Vacónes. p. 2383.1, Diph- 
theria, Tetanus, and Pertussís Vacdnes, above, Haemophiỉus 
Iníluenzae Vacdnes, p. 2387.3, Pertussis Vacdnes, 
p. 2409.1, and Tetanus Vacdnes. p. 2421.2.

Interađions
As for vacdnes in general. p. 2375.3.

Preparations
Praprietary Preporolions (details are given in Volume B)
Single-ingredient Preparations. Arg.: AaaceL' AustraL: Inlanrix 
Hib; Brae.: Vadna Comb. Contra DU.-Tet,-Pert. Acel e HIB; 
Chile: Aaacel; Teơaa-HIB; china: Inỉanrix + Hib (H ^H ll); 
Cz.: Inỉanrìx Hib; Tetraa-HIBt; India: Easy-4; ĩndon.: Inlanrix 
Hib; Tetraa-HIB; /ri: Iníanrix Hib; Israel: Actacel; Iníamix Hìb; 
Tetract-ỈQBt; Malaysia: Iníanríx Hib; NZ: Iníanrix Hĩb; Phi- 
lipp.: Iníanrìx IPV + HIB; Tetract-HIB; Port: Iníanríx Hib; s. 
Afr.: Actacel+; Combaa-HIBt: Singapore. Actacelt; Iníamix 
Hib; Tetract-HIBt; Spain: Inlanrix Hibt; Thai.: Actacelt; Tet- 
raa-HIBt; Turk.: Tetract-HIB; USA: TriHIBitt; Venez.: Vacuna 
Tetravalente.
Pharmacopoekd Preparatíons
Ph. Eur.: Diphtheria. Tetanus, Penussis (Acellular, Component) 
and Haemophilus Type b Conjugate Vaccine (Adsorbed); 
Diphthetia, Tetanus. Pertussis (Acellular. Component), Poiio- 
myelitis (Inactivated) and Haemophilus Type b Conjugate 
Vacdne (Adsorbed).

Diphthería, Tetanus, PertussiS/ 
Haemophilus InAuenxae, and Hepatitis B 
Vaccines
A K  — J07CAU.

Proíile
Combined diphtheria, tetanus. pertussis, Haemophilus 
infỉuenzae, and hepatitis B vacdnes are available in some 
countries for active immunỉsation.

Preparations
Propóetory Preparations (details are given in Volume B)
Single àigredỉent Preparolions. Arg.: Tntanrìx HB-HIB; chile. 
Quúivaxem; Cz.: Quintanrixt; India: Easy-5; Mex.: Tritanrix 
HB + Hiberix; Neth.: Quintanrixt; Phũipp.: Quinvaxem; Thai.: 
Quinvaxem.
A^uhi-tngredient Preporortiont. NZ: Tritanrix HB + HIBt-

Diphtheria, Tetanus, Pertussis, and 
Hepatitis B Vaccines
Vacunas de la diberiă, el tétanos, la tos ferfna y la hepatitis.B.. 
ATC —  J07CA0S.

Pbarmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Diphtheria, Tetanus, Pertussis (Acellular, 
Component) and Hepatitis B (rDNA) Vacdne (Adsorbed); 
Vacdnum Diphtheriae. Tetani, Pertussis Sine Cellulis ex 
Elementis Praeparattun et Hepatitidis B (ADNr) Adsorba- 
tum). A combined vacdne composed oí diphtheria íotmol 
toxoid, tetanus tormol toxoid, indiyidually puribed 
antigenic components of Bordetella pertussừ, hepatítis B 
suiíace antígen, and a mineral carríer such as alumỉnium 
hydroxlde or hydrated aluminium phosphate. It should be 
stored at 2 degrees to 8 degrees, nõt be allovved to beeze, 
and be proteaed bom Iight.

Proíile
Combined diphtheria, tetanus, pertussis, and hepatitis B 
vacdnes are available in some countries for active 
immunisation.

Porphyria. The Drug Database for Acute Porphyria, com- 
pUed by the Norvvegian Porphyria Centte (NAPOS) and

Al) cross-references reíer to entries in Volume A
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the Porphyria Centre Svveden, dassihes combined diph- 
theria, tetănus, pertussis, and hepatitis B vacône as not 
porphyrinogenic it may be used as a drug of first choice 
and no precautions are needed.1

1. The Drug Detabase for Acute PorphyrU. Availablc ít: http://www. 
drugs-porphyrU.org (accessed 26/10/11)

Preparations
Proprietary Preparations (details are given in Volume B)

Single-ingredient PreparaHons. AustraL: Iníanrix HepBt; Brax.: 
Vadna Comb. Contra DU.-Tet-Peit_Acel e HepatB; Chintc. Yi 
Tai (&M); Cz: Tritanrix HepB; Gr.: Inỉanrix HepB; Inàitr. Tri- 
tannx HB; Indon.: Tritanrbc HBf; Malaysia: Trìtanrix HB; Mac.: 
Tritanrix HB; Neth.: Tritanxix-HepB; NZ: Iníanrix HepB; Phi- 
lipp.: Tritanrix HB; Port.: Tritanrix HepB; S.Afr.: Tritanrbc HB; 
Spain: Tritanrix HB+: Thai.: DTP-HB; Tritanrix HB; Turk.: Tri- 
tanrix HB.

Muhi-ingredient PreparaHons. India-. Bcovac; Iit: Tritanrix HB. 

Pharmaeopoeial Preparotìons
Ph. Eur.: Diphtheriã, Tetanus, Pertussis (Acellular, Component) 
and Hepatitis B (rDNA) Vacdne (Adsorbed).

Diphthería, Tetanus, Pertussis, Hepatitis 
B, Poliomyelitis, and Haemophilus 
InAuenxae V accines’' ’
ATC — JÒ7CA09.

Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Bur. 8: ( Diphtheiịạ, Tetanus, Pertusãs (Acellular, 
Component), Hepatitis B (rDNA), Poliomyelitis (Inacti- 
vated) and Haemophilus type b Conjugate Vacdne 
(Adsoibed); Vacdnum Diphtheriae, Tetani, Pertusãs Sine 
Cellulis ex Elementis Praeparatum, Hepatìtidis B (ADNr), 
Poliomyelitidis Inactivatum et Haemophili Sdrpe b 
Coniugatum Ađsorbatum). A combined vacđne composed 
of diphtheria íonnol toxoid, tetanus íormol tóxoid, 
individually puriBed antígenic components of BordeteỉhI 
pertussừ, hepatitís B suríace antigen, suitable strains of 
human polioviruses type 1, 2. and 3 grown in suitable cell 
cultures and inactivated by a validated method, poly- 
ribosylribitol phosphate derived from a suitable strain of 
Haemophiỉus inỊlueruae type b and covalently bound to a 
carrier protein, and a mineral carrier such ás aluminium 
hydroxide or hydrated aluminlum phosphate. The product 
may be presented with the Haemophilus type b component 
in a separate Container, the contents of which are mixed 
with the other components ữnmediately beíore or during 
use. It should be stõred at 2 degrees to 8 dẽgrẽes, not be 
aIIowed to freeze, and be protected hom Ught.

Proỉile
A combined diphtheria, tetanus, pertussis, hepatitis B, 
poliomyelitis, and Haemophilus inỊỉuemae type b vacdne is 
available in some countries for active immunisation
Reíerences.

1. Cuttsd MP. Goa KL. DTPs-HBV-IPV/Hỉb V8CCỈIÌC (ỉnỉuuix híX3^ )  
D ru p  2003; 63: 673-62.

2. Dhillon s. DTPs-HBV-ỈPV/Hib Vacónc (ỉ&ỉanrix hcxâ***)‘ ỉ  TCVĨCW oí ỉts 
use as prímary and booster vacdnatìon. Drugs 2010* 70* 1021-58

Porphyrio. The Drug Database for Acute Poiphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Porphyria Cenơe Svveden, dassiBes combined diph- 
theria, tetanus, pertussis, heptitis B, poliomyelitis, and
haemophilus inỉlucnzac vaccine as not porphynnogcnic; it 
may be used as a drug of Đrst choỉce and nó precautions 
are needed.'

1. The Dnig Daubase for Acute Porphyria. Available a t  http://www. 
drugs-porphyria.org (accesscd 26/10/11)

Preparations
Proprietory PreparatkxB (details are given in Volinne B)

Sngle-ingredient PreporoHons. Arg.: Iníanrix Hexa; AustraL: 
Iníanrix Hexa; Austria: Iníanrix Hexa; Belg.: Inỉanhx Hexa; 
Braz.: Iníanrix Hexat; Vadna Adsorvida Contra Dit Tet. Coq 
Acel Polio Inat Hepat B (Rec) e ffib Conit; Vadna Corâb. cõn- 
tra Dit-Tet-PerL Acel Hepat-B r-DNA, Polio Inat e £0B; 
Canad.: Iníanrix Hexa; Chile. Hexavact; Inianrix Hexa; Cz.: 
Iníanrix Hexa; Pr.: Iníanrixhexa; Ger.: Iníanrá Hexa; Gr.: Hex- 
àvac Iníanrix Hexa; Hang Bong: Iníaniix Hexa; Hung.: Hexa- 
vacf; IrL: Iníanrix Hexa; Israeh Iníanrix Hexa; ItaL. Inỉanrix 
Hexa; MàUtysia: Iníanrtx Hexa; Mex.: Iníanrix Hexa; Neth.: 
Iníanrix Hexa; NZ: Iniamix Hexa; Phùipp.: Iníanrùt Hexa- PoL: 
Inỉanrix Hexa; Port.: Inianrix Hexa; S^Afr.: Inlanrix Hexa; sin
gapore: Iníanrix Hexa; Spaùc Iníanrix Hexa; Swed.: Iníanrìx 
Hexa; Switz.: Iníanrix Hexa: Thai.: Intanrix Hexa; Turk.: Inían- 
rix Hexa; Ukr.: Iníanrix Hexa (HhiỊmhphkc Tesca); Venez.: Inían- 
tix Hexa; Vacuna Conjugada Hexavalente (Hexaca).

Phannaeopoaial Pnparatiom
Ph. Bur.: Diphtheiiả, Tetanus, Pertussis (Acellular, Component), 
Hepatitis B (rDNA), Poliomyelitis (Inactívated) and Haemophilus 
Type b Conjugate Vacdne (Adsorbed).

D i p h t h e r i a ,  T e t a n u s ,  P e r t u s s i s ,  

a n d  P o l i o m y e l i t i s  V a c c i n e s
vácunas d é ' la difteria, ■ el tétanos, la tos íerina y- la 
poliomiéliiis.' ‘ ; •
ATC — J07CA02. ■ ;
Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Diphtheria, Tetanus, Pertussis (Acellular, 
Component) and Poliomyelitis (Inactivated) Vacdne 
(Adsorbed); Vacdnum Diphtheriae, Tetani Pertussis Sine 
Cellulis ex Elementis Praeparatum et Poliomyelitidis 
Inactìvatnm Adsoibatum). A combined vacdne containing 
diphtheria íormol toxoid, tetanus íormol toxoid, individu- 
ally puriBed antígenic components of Bordetella pertusỉừ, 
suìtable strains oỉ human polìoviruses type 1, 2, and 3 
grown in suitable cell cultures and inactivated by a vaỉidated 
method, and a mineral carrier such as aluminium hydroxide 
or hydrated aluminium phosphate. It should be stored at 2 
degrees to 8 degrees, not be allovved to freeze, and be 
prõteaed hom light.
Ph. Eur. 8: (Diphtheria, Tetanus. Pertussis (Whole Cell) and 
Poliomyelitis (Inactivated) Vaccine (Adsorbed); Vacdnúm 
Diphtheriae, Tetani, Pertussis ex Cellulis Integris et 
PoUomyelitidis Inactivatum Adsorbatum). A combined 
vacdne containing diphtheria íormol toxoid, tetanus ỉoimol 
toxoid, an inactivated suspension of BordeteUa pertussừ. 
suitable sttains oỉ human poliovữuses type 1, 2, and 3 
grovvn in suitable ceU cultures and inactivated by a validated 
method, and a minèral carriei such as aỊuminium hydroxide 
or hydrated aluminium phosphate. It shouỉd be stored at 2 
degrêes to 8 degrees, not be allowed to freeze, and be 
protected hom light.
The BP 2014 States that DTwP/IPV may be used on the label. 
Ph. Eur. 8: (Diphtheria, Tetanus, Pertussis (Acellular, 
Component) and Poliomyelitis (Inactivated) Vaccine 
(Adsorbed, Reduced Antigen(s) Content); Vaccinum 
Diphtheriae, Tetani, Pertussis Sine Cellulis ex Elementís 
Praeparatum et Poliomyelitidis Inactivatum, Antigeni-o(-is) 
Minutum, Adsorbatum). A combined vaccine containing 
diphtheria íormol toxoid, tetanus {ormol toxoid, individu- 
ally puriSed antìgenic components oi BordeteUa pertussừ. 
suitabỉe strains of human polioviruses type 1, 2, and 3 
grown in suitable cell cultures and inacdvated by a validated 
method, and a mineral adsorbent such as aluminium 
hydroxide or hydiated aluminium phosphate. The amount 
oi diphtherìa toxoid per single human dose is reduced 
compared with vacđnes generally used for primary 
vacónatíon; the amounts of tetanus toxoid and pertussis 
components may also be reduced. It should be stõred at 2 
degrèes to 8 degrees, not be allovved to freeze, and be 
protected hom light.
The BP 2014 States that dTaP/IPV may be used on the label.

Uses and Administration
A combined diphtheria, tetanus, pertussis (acellular 
component), and poliomyelitis (inactivated) vacdne is 
used for active ímmunisation. For discussion of immuni- 
sation schedules see under Vacãnes, p. 2373.3.

In the UK it is used as part of the recommended schedule 
and is given by intramuscular ùỹection in a single dose of 
0.5 mL as a boóster at pre-school áge (3 years 4 months to 5 
years). It is used similarly in the USA. It is not suitable for 
primary immunisation.

Adverse Effects and Precautíons
As- for vacdnes in general, p. 2375.1.

See also under Diphtheria Vacđnes, p. 2383.1, Diph- 
theria, Tetanus, and Pertussis Vaccines, p. 2384.1. Pertussis 
Vacdnes, p. 2409.1, and Tetanus Vacdnes, p. 2421.2.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiBes combined diph- 
theria, tetanus, pertussis, and poliomyelitis vacóne as not 
porphyrinogenic it may be used as a drug of Srst choice 
and no precautions are needed.1

1. th e  Drug Database for Acute Porphyrí*. Availabỉe at: http://www. 
drugs-porphyria.org (accessed 26/10/11 >

Interactions
As ỉor vacdnes in general p. 2375.3.

PreparaHons
Propriatary Preporationi (details are given in Volume B)

Smgtc ingredient Preponilìoiis. Arg.: Tetraxún; AustraL: Adacel 
Polio; Boostrix IPV; Iníanrix IPV; Quadracel; Austría: Boosttix 
Polio; Repevax; Tetravac BeỊg.: Boosưix Polio; Inỉanhx IPV; 
Tetravac Braz.: Vatína Acel Ads Contra Dit Tet e Coq Pol; 
Vadna Ads Cont DUt, Tet, Coq Acel Polio; Canad.: Adacel- 
Polỉo; QuadraceL' Cz.: Adacel Polio; Boostrix Polio; Iníanrix 
Polio; Denm.: Di-Te-Ki-Pol; Iníanrix Tetra; Pin.: Boostrix Polio; 
Di-Te-Ki-Polt; Inlaniỉx Pollo; Tetravaq Fr.: Boostrixtetra; 
Inỉanrixtetra: Repevax; Tetravaq Ger.: Boosttix Polio; Repevax; 
Gr.: Boostrix Polio; Iníanrix Tetra; Repevax; Teơacoq; Tetravac; 
Hong Bong: Adacel Polio; Boostrix Polio; Inỉanrix ffV; Tetra- 
xứn; Hung.: Boostrbc Polio; Inỉanrix IPV; Tetraxừn; IrL: Boos- 
trix IPV; Iníanrix IPV; Tetravac Israel: Boostrix Polìo; Iníanrix 
IPV; Tetracoqt; ItàL: PolioBoosoix; Poliolnlanrix; Tetravac; 
Jpn: Quattrovac Tetrabik; Malaysùr. Inỉantix IPV; Tetraxiin; 
Mex.: ĩnlavrix IPV; Neth.: Boostrix Polio; Iníanrix IPV; Triaxis 
Pollo; Norw.: Boostrix Polio; Repevax; Tetravac NZ: Adacel 
Polio; Boostrix IPV; Iníanrix IPV; Quadracel; Phữipp.: Tetra- 
coqt; Tetraxiin; PoL: Boostrix Polio; DTaP-EPV; PorL: Boostrix 
Polìo; Iníanrix Tetra; Repevax; Tettavac S.Afr.: Adacel Quadra; 
Tetraxim+; Singapore. Boostrix Polio; Swed.: Boostrix Polio; 
Inlanrix Polio; Tetravac Switz.: Boostrix Polio; Iníanrix DTPa- 
IPV; Tetravac; Thai.: Adacel Polio; Boostrix Polio; Inỉannx EPV; 
Tetraxiin; Turk.: Tetracoq; Tetraxiin; UK: Inianrix IPV; Repe- 
vax; Ukr.: Inỉanrix IPV (ỈỈHỘaHpaxc HHB); USA: Kinrix; Veneỉ.: 
Vacuna Adsorbida Tenavalente.

Phonnocopoeiol Preporalions.
ph. Eưr.: Diphtheria, Tetanus, Pertussis (Acellular, Component) 
and Poliomyelitis (Inactivated) Vacdne (Adsorbed); Diphtheria, 
Tetanus, Pertussis (Acellular, Component) and Poliomyelitis 
(Inactivated) Vacdne (Adsoibed. Reduced Antigen(s) Content); 
Diphtheria, Tetanus, Perrussis (Whole Cel]) and Polìomyelitìs 
(Inactivated) Vacdne (Adsorbed).

D i p h t h e r i a ,  T e t a n u S /  P e r t u s s i s ,  

P o l i o m y e l i t i s ,  a n d  H a e m o p h i l u s  

l n f l u e n z a e  V a c c i n e s
^Vấcunas dè la dirtẻrìá, el tétanos, la tos íerina, la poliomielitis 
y Haemophilus influenzae.
ATC —  XỊ7CA0&

Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eui. 8: (Diphtheria, Tetanus, Pertussis (Acellular, 
Component), Pollomyelitis (Inactivated) and Haemophilus 
type b Conjugate Vacdne (Adsoibed); Vacdnum Diphther- 
iae, Tetani, Pertussis Sine Cellulỉs ex Elementis Praeparatum 
Poliomyelitidls Inactivatum et Haemophili Stirpe b 
Conjugatum Adsorbatum). A combined vacdne composed 
of diphtheria ỉormol toxoid, tetanus íormol toxoid, 
individually purìBed antigenic components of Bordetella 
pertussừ, suitable strains of human polioviruses type 1, 2, 
and 3 grown in suitable cell cultures and inactivated by a 
validated method, polyribosylxibitol phosphate derived 
hom a suitable straứi of Hacmophilus influenzae type b and 
covalently bound to a carrier protein, and a mineral carrier 
such as aluminium hydroxide or hydrated aluminium 
phosphate. The product is presented either as a pentavalent 
liquid ỉormulation in the same Container, or as a teơavalent 
liquid ỉormulation with the heeze-dried Haemophilus type 
b component in a separate Container, the contenis oi which 
are mixed with the other components immediately beíore 
use. It should be stored at 2 degrees to 8 degrees, not be 
allovved to heeze, and be protected hom light.
The BP 2014 States that DTaP/IPV/Hib may be used on the 
label.
Ph. Eur. 8: (Diphtheria, Tetanus, Pertussis (Whole Cell), 
Poliomyelitis (Inactivated) and Haemophilus type b 
Conjugate Vacdne (Adsorbed); Vacdnum Diphtheriae, 
Tetani, Pertussis ex Cellulis Integris, Poliomyelitidis 
Inactivatum et Haemophih Stũpe b Conjugatum Adsorba- 
tum). A combined vacdne composed of dìphtheiia íormol 
toxoid, tetanus ỉormol toxoid, an inactivated suspension oỉ 
Bordctella pertussừ, suitable strains oỉ human polioviruses 
type 1, 2, and 3 grovvn in suitable cell cultures and 
inactivated by a validated method, polyribosylribitol 
phosphate derived hom a suitable strain of Haemơphilus 
inỷluemae type b and covalently bound to a carrier protein, 
and a mineral carrier such as aluminium hydroxide or 
hydrated aluminium phosphate. The product is presented 
with the Haemophilus type b component in a separate 
Container, the contents of which are mixed with the other 
components immediately beỉore use. It should be stored at 2 
degrẽes to 8 degrees, not be allowed to heeze, and be 
protected hom light.
The BP 2014 States that DTwP/IPV/Hib may be used on the 
label.

The Symbol t  denotes a preparation no longer actively marketed

http://www
http://www
http://www
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Uses and Adminishration
A combined diphtheria, tetanus, pertussis (acellular 
component), poliomyeliús (iaactívated), and Haemophiỉus 
influmzae type b vacrine is used for actìve immunisation oí 
children. For discussion of immunứation schedules, see 
under Vacdnes, p. 2373.3.

In the UK it is used as part of the recommended schedule 
for primaiy immunisation. It is gi ven by inưamuỉcular 
úỹection in usual doses of 0.5 mL; three doses are given at 
intervals o( One month, starting preíerably at 2 months of 
age. Although it is not licensed for use aíter a child's íourth 
bữthday. the naãonal schedule considers it may be used up 
to the age of 10 years.

In the USA. it is licensed for use in iníants and children 
bom 6 vveeks to 4 years of age and may be given as part of 
the recommended immunisation schedule at ages 2, 4. ố. 
and 15 to 18 months. It is not ỉndicated for the booster dose 
at 4 to 6 years of age; however, if it is given accidentally to 
children 5 years and older, it may be counted as a valid dose.

Adverse Effects and Precautions
As for vaccines in general, p. 2375.1.

See also under Diphthcria Vaccines, p. 2383.1, Diph- 
theria. Tetanus, and Penussis Vacdnes. p. 2384.1, Haemo- 
phĩlus Inỉluenzae Vacdnes, p. 2387.3, Pertussis Vacdnes, 
p. 2409.1, and Tetanus Vacdnes, p. 2421.2.

Premalure neonates. In an observaúonal srudy1 of 78 
very-low-binh-\veight premamre neonates given a com- 
bined diphtheria, tetanus. penussis (acellular component), 
poliomyelitiỉ (inactivated), and Haemophiius Ín0uenzae 
vacdne belore hospital discharge, increased inddences of 
apnoea, bradycardia, dcsaruraúon, or oxygen requữement 
occurred in 47% overall vvithin 24 to 48 houts of vacdn- 
ation. All neonates vvith increased events retumed to 
baseline vvithin 48 to 72 hours and there vvas no detri- 
mental impaa on dinical course. The authors considered 
that. although monitoring and appropríate interventíon 
were required. delaying vacdnation was not vvarranted, a 
view in line with UK and USA oỉíidal recommendations 
(see p. 2375.3).

1. PQstcr RE a ai. Saíery of DTaP-based combined immunization in vcry- 
low-birth-wcight premamre iníaats: írcquent but mostly benign 
cardiorcspíratory events. J Ptdiatr 2004; 145: 55-66.

Porphỵria. The Drug Database for Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Svveden, dassiỉies combined diph- 
theria, tetanus, pertussis, poliomyelitú, and haemophilus 
influenzae vacdne as not porphyrinogenic it may be used 
as a drug of ũrst choice and no precautions are needed.1

I. The Drug Dacabase for Acuie Porphyria. Avaiỉable iV. hỉtp://www. 
drugs-porphyTia.org (accessed 26/10/11)

Interactions
As íor vacdnes in general, p. 2375.3.

Preparatíons
Proprietary Preparatiom (details are given in Volume B)
Single ingradient Preporotíoiu. Arg.: Pentaxim; Austral.: Pedia- 
celf; Poliacelt; Braz.: Poliacel; Vadna Acel Ads Contra DU Tet, 
Coq e Polio Inat Comb C/Vac Conj Contra Hibt; Vadna Comb. 
Contra Dil-Tet,-Pert. Acel, Polio Inat e HIB; Canađ.: Pediacel; 
Pemacel; Chile. Pentact-HIBt; China: Pentaxim (HẦM); Cz.: 
Iníanrix IPY + Hib; Pediacel; Denm.: Di-Te-Ki-Poi/Act-Hib; 
Fin.: Intanrix Polio + Hib; Pentavac Fr.: Inlanrixqulnta; Penta- 
vac; Ger.: Inianrix IPV + Hib; Pentavac; Gr.: Inỉanrix IPV + Hib; 
Pentavac Bong Kong-. Inlanrix IPV + Hlb; Pedlacel; Pentact- 
HIBt; Pentaxim; Hung.: Infanrix IPV + Hĩb; Pentaxim: Indon.: 
Pediacel; írt: Inlanrix IPV + Hib; Pediacel; Pentavac israel: 
Inỉanrix Polio IPV - Hib: PediaceL' Pentact-HIB; Poliacel-Act- 
Hib; ItaL: Penuvac Malaysùr. Inlanrix IPV + Hib; Pediacel; 
Pentaxim; Mex.: Iníanrìx IPV + Hib; Pediacel; Neth.: DKTP- 
Hibf; Inỉanxix IPV + Hib; Pediacel; Norw.: Iníanrix Polio + Hib; 
NZ: Inỉamỉx IPV + Hib; Poliacelt: Philipp.: Pentact-HIBt; Pen- 
caxim; PoL: Inỉaniix IPV + Hib; Pentaxũn; PorL: Infanríx IPV + 
Hib; Pediacel; Pentavac S.Afr.: Pentaxim; Singapore: Inỉanrix 
IPV + Hib; 'PediaceL' Spain: Intanrix IPV + Hib: Pentavac 
Sweí: Iníanrix Polio + Hib; Pentavac Switz.: Iníanrix DTPa- 
IPV+Hlb; Pentavac Thai.: Infanrix IPV + Hib; Pediaceb Pentax- 
im; Turk.: Iníanrlx IPV-HIBt; Pentact-HIB; Pentaxim; Poliacd; 
UK: Inỉanrix IPV + Hib; Pediacd; USA: Pentacel; Venez.: Infan- 
rix IPV + Hib; Vacuna Adsorbida Pentavalente.
Pbormocopoeial Prepararions
Ph. Eur.: Diphtheria, Tetanus, Pertussiỉ (Whoie Cell), Polio- 
myelitú (Inactìvated) and Haemophilus Type b Conjugate 
Vacdne (Adsorbed).

Diphtheria, Tetanus, Per+ussis, 
Poliomyelitis, and Hepatitis B Vaccines
ATC — J07CA12.

Aữ cross-reíerences reíer to entries in Volume A

Uses and Administration
A combined dỉphtherìa, tetanus, pertussis (acellular 
component), poliomyelitis (inactivated), and hepatitis B 
vacdne ũ  availabie in some countries for actỉve immuni- 
sation oỉ children.

Adverse Effeds and Precautỉons
As for vacdnes in general, p. 2375.1.

See also under Diphtheria Vacdnes, p. 2383.1, Diph- 
theria, Tetanus, and Pertussis Vacdnes, p. 2384.1, Hepatitis 
B Vacdnes, p. 2390.3, Pertussis Vacdnes, p. 2409.1, and 
Tetanus Vacdnes, p. 2421.2.

Interactions
As for vacdnes in general, p. 2375.3.

Preparations
Proprietary Preporationt (details are given in Volume B)

Ị Sôi^e-ingredient Preparatiom. AustraL: Inlanrix Penca; Cz.: 
ị Iníănrix Penta: Gr.: Inlanrix Penta; IrL: Iníanrix Penta; Ital.:
Ị Inỉanrix Pentaỷ; Neth.: Inlanrix Penta; NZ: Iníanrix Penta; Pol.:
! Inlanrix Penta; Port: Inlanríx Penta; USA: Pediarix.

I D i p h t h e r i a /  T e t a n u s ,  a n d  

I P o l i o m y e l i t i s  V a c c i n e s
i Vacunảs de la diííeria, el tétanos y !a poliomielitis.

ATC — J07CA0ĩ.

Phormacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Diphtheria, Tetanus and Poliomyelitis 
(Inactivated) Vacdne (Adsorbed. Reduced Antigens(s) 
Content); Vacdnum Diphtheriae, Tetani et Poliomyelitidis 
Inactivaium, Antigeni-o(-is) Minutum, Adsorbatum). A 
combined vacdne containing diphtheria íormol toxoid. 
tetanus tormol toxoid, suitable strains of human 
poliovữuses types 1, 2, and 3 grown in suitable cell cultures 
and inactivated by a validated method, and a mineral 
adsorbent such as aỉuminium hydroxide OT hydrated 
aluminium phosphate. The amount of diphtheria toxoid per 
single human dose is reduced compared with vacdnes 
generally used for prừnary vacdnatíon; the amount of 
tetanus toxoid may also be reduced. It should be stored at 2 
degrees to 8 degrees, not be allovved to freeze, and be 
protected bom light.

Uses and AdministraEon
A combined diphtheria. tetanus, and poliomyelitis 
(inactívated) vacdne is used ỉor active immunisation. For 
discussion of immunisation schedules see under Vaccines, 
p. 2373.3.

In the UK it is used as part of the recommended schedule 
and is given by intramuscular injeaion in a single dose 
(usually 0.5 mL) as a booster at the ages oi 13 to 18 years. It 
is not Iicerued íor prímary immunisađon.

Adverse Effects and Precautions
As lor vacdnes in general p. 2375.1.

See also under Diphtheria Vaccánes, p. 2383.1, Diph- 
theria and Tctanus Vaccines, p. 2383.2, and Tetanus 
Vacdnes, p. 2421.2.

Inỉeradions
As for vacdnes in generaL p. 2375.3.

Preparatìons
Propõekiry Prsparatiom (details are gìven in Volume B)
Singh  ingredienl Preparations. Austria: Revaxũ; Belg.: Revaxiỉ; 
Canad.: Td-Polio; Fr.: DT Poliot; Revaxis; Ger.: Revaxis; Td- 
Virelont; Gr.: Revaxis; Hung.: Dultavax; /ri: Revaxis; Israel: 
Dultavax; ItaL: Revaxis; Neth.: Revaxis: PoL: Dultavax; PorL: 
Revaxiỉ; S~Afr.: Td-Poliot: Switz.: Revaxis; Td-Virelont; UK: 
Revaxis.
PhurmacopoeKil Preporabons
Ph. Eui.: Diphthería, Tetanus. and Poliomyelitis (Inactivated) 
Vaccine (Adsorbed. Reduced Antigen(s) Content).

Endotoxin Antibodies
Antìcuerpos antiendotoxinas.

ProịiỊe
Antibodies against the endotoxin of Gram-negative bacteria 
have been trìed as adjunctive therapy for the treatment and 
prevention of Gram-negatíve baaeraemia and shock.

Eariy preparations consisted of antisera prepared bom 
the sera of donors immunised with Escherichia coli J5; these 
were superseded by human and murine IgM monodonaỉ 
antibodies. Nebacumab (HA-1A) is a human monodonal 
IgM antibody that binds spetíhcally to the lipid A domain of 
endotoxin. Lipid A in the drculatíon releases tumour 
necrosis lactor and other cytoldnes bom macxophages and 
endothellal cells vvhich may ultũnately culminate in 
physiological eữects such as multiple organ lailure. Despite 
early promising results of clinical studies the saíety of 
nebacumab in patients without Gram-negative septicaemia 
was questioned and the product was vvithdravvn.

A murine monodonal IgM antìbody (edobacomab; E5) 
has also undergone dinical studies although results have 
been disappointing.

Epstein-Barr Virus Vaccines
Vacunas dei virus dẹ Epstein-Barr.

Prọfi‘/e
Several Epstein-Barr virus vaccines are under investigation 
for actìve immunisation against iníectìous mononudeosis 
and post-transplant lymphoprolUerative disorders.

Epstein-Bair vứus is a herpesvirus that ỉs ubiquitous in 
the adult population. ỉt only causes clinical illness vvhere 
primary inleaion occurs in adolescence or adulthood. when 
it prompts the symptoms oí iníectìous mononudeosis in 
abõut 50% of casẽs. More than 90% of the world's 
populaáon, however, carry the virus as a liỉelong latent 
iníection of B-lymphocytes and, as a result, Epstein-Barr 
virus can aỉso be assodated with malignandes induding 
lymphoproiưeratìve diseases, Burkitt's lymphoma, gastric 
cardnoma, oral hairy leucoplakia. nasopharyngeal card- 
noma, and Hodgkin's disease.

Vacdnes against Epstein-Baư virus iníection are under 
investigationI' ỉ and the ma in focus has been tovvards the 
development oí a vacdne to prevent prìmary iníection or to 
minimise its consequences. namely iníectious mononu- 
deosis and post-transplant lymphoprolUerative disease, 
rather than tovvards the malignandes assodated with the 
virus whlch occur in relatively fewer patients. Two main 
approaches have been adopted. the first of vvhich seeks to 
exploit the major envelope glycoprotein of the vừus, gp340, 
because oí its ability to induce neutralising antìbodỉes. This 
vacdne may prevent iníectious mononudeosis by 
moderating the initiaỉ viraỉ replication and spread during 
primary iníectioa thereby curtailing the cytotoxic T- 
lymphocyte response to lytic antigens that would othenvise 
ínvoke the immunological processes responsible for dinical 
symptoms. The second approach is based on the inductíon 
of cytotoxic T-cells spedSc to Epstein-Bair vữus, thereby 
aùning to reduce the dinical symptoms of iníectious 
mononudeosis rather than to prevent primary iníectìon.

Potential (uture vacdnes ỉor malignandes assodated 
with Epstein-Barr virus are likely to be therapeutic rather 
than preventative and to exploit the presence oí the virus in 
tumour cells; altemativdy they may be focussed on tumour 
antigens not encoded by Epstein-Barr virus.1-1

1. Moss DJ, tt ai. Candỉdate vaccỉnes ỉor Epsieia-Borr virus. SM J1998; 317:
423-4.

2. Macsween KF. Crawỉord DH. Epstem-Barr vứus—recent ađvances.
Lanett In/ea Dừ 2003; 3: 13 ỉ -40.

3. Lodcey TD, et aL Epsteỉn-Barr virus vacdnc dcvclopmcnc a lytic aod
laicnt protcin codctaiL Pront Bioíd 2008; 13: 5916-27.

Escherichia Coli Vaccines
Vacunas de Escherichia cofi. '

ProỊile
Vacdnes against enterotoxigenic strains oỉ Escheridùa colì 
are under investìgation. Vacone candìdates indude toxoids, 
inactívated vvhole bacteria, puiiâed suriace antigens, and 
live oral vacdnes.

Iníectious diarrhoea remains a major source of morbidity 
and mortaỉity in the vvorld and a signiầcant proportìon is 
caused by pâthogenic sttains ol Escherichúi cõli While it is 
considered leasíble to develop eãective vacdnes against E. 
coli. at present there are no such vacdnes available. Current 
approaches against enteropathogenic E. 'coli (EPEC) and 
enterohaemonhagíc E. coli (EHEC) have íocussed on three 
main areas: the EPEC and EHEC proteins involved in 
colonisation of the intestine, the EHEC 0157-spedflc side- 
chain of lipopolysaccharides, and the immunogenidty oỉ 
Shiga toxin produced by the organism. While vacdnation 
against EPEC has to be dữected towards susceptible human 
populations, there are two possible approaches with regard 
to EHEC, namely vacdnation oi either humans or the 
animal reservoir, cattle. Studies of vacdne candidates are 
ongoing in vitro, in animal models, and in healthy subjects. 
For both pathogens, hovvever, the development of vacdnes 
vrouỉd not in itseU serve to eradicate the spread of iníections
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and would need to be accompanied by public health 
campaigns to increase food hygiene and monitoring of 
water supplies and íadlities.1 •

Enterotoxigemc E. eoỉi (ETEC) is a major cause of 
ttavellers' diarrhoea. A phase n-placebo-controlled study2 
íound that a vacdne containing heat-labile enteiotoxin 
frotn ETEC given as a skin patch (2 patches applied 2 to 3 
weeks apart), reduced the risk of moderate to severe 
ưavellers' diarrhoea by 75% and severe diarrhoea by 84%. 
In vacdnated travellers who got diarrhoea, the illness was 
signihcantiy shorter and milder.

Further reíerences.5'*
1. Home c. et al. Current progress in enteropathogenic and enterohemor- 

rbagỉc Escherichia coỉỉ vacdnes. Expcrt Rev Vacàna 2002; 1:433-93.
2. Prech SA. rt ai. Use oí a patcb contalning heat-labile toxín from 

Esdierỉchỉa coli agaỉnst travêllers' điarrhoea: a phase n. randomỉsed, 
double-blind, placebo-controlled Seld triaL Lanat 2008; 371:2019-25.

3. Boedeker EC. Vacdnes ỉor enterotoxỉgenỉc Escberỉchỉa colỉ: current 
status. Cutt opin Gasữoenưrol 2005; 21:15-9.

4. Steữen R. et ai. Vacdnatíon agaỉnst enterotoxỉgenỉc Escherỉchỉa coỉl a 
cause oí travelers' dianhea. J Travtỉ Mtd 2005; 12: ỉ 02-7.

3. Walker RL ứ  a i Ad Hoc ETEC Technỉcal Expert Committee. Anaỉysb oí 
strategỉes to successíully vacdoaỉe iníanâ ỉn deveỉopỉng countrles 
against enteroiQxigenic E. cott (ETEC) đisease. Vacãne 2007; 25: 2545- 
66.

6. Golđvvater PN. Treatment and preventíon of enterohemorrhagic 
Escheiicbia coỉỉ ỉnỉectìon and hemoỉytíc uremic syndrome. Exptrt Rev 
Antì Infeơ Ther 2007; 5: 653-63.

7. Sema A, Boedeker EC. Patbogenesis and treatment oi shỉga toxin- 
produdng Escherichỉa colỉ iníectỉons. Curr ơpirt Gastroaacrol 2008; 24: 
33-47.

8. Svennerhoỉm AM, Tobias J . . Vaccines against cmerotoxỉgenic 
Escberỉchỉa coỉi. Expcrt Rev Vaaina 2ữQ&; 7: 795-804.

Gas-gangrene Antitoxins
Antitoxinas de la gangrena gaseosa.
ATC —  J 0 6 M 0 5 . . • v:í-. -
Pharmacopoeias. Many pharmacopoeias, induding Eưr. 
(see p. vii), have monographs.
Ph. Eur. 8: (Gas-gangrene Antitoxin (Novyi); Immunoser- 
um Gangraenicum (Clostridium Novyi)). A sterile prepara- 
tion containing the spedfic antitoxỉc globulins that have the 
povver of neutralising the alpha toxin íormed by Cỉostrìdium 
novyi. It has a potency of not less than 3750 intemational 
units/mL. It should be stored at 2 degrees to 8 degrees, and 
not be aUovved to freeze.
The BP 2014 States that Nov/Ser may be used on the label. 
The BP 2014 gives Gas-gangrene Antitoxin (Oedematiens) 
as an approved synonym.
Ph. Eur. 8: (Gas-gangrene Antitoxin (Períringens); 
Immunoserum Gangraenicum (Clostridium Períringens)). 
A sterile preparatíon containing the spedfic antitoxic 
globulỉns that have the power of neutralising the alpha 
toxin formed by clostridium perỊringens. It has a potency of 
not less than 1500 intematíonal units/ml. It should be 
stored at 2 degrees to 8 degrees, and not be allowed to 
freeze.
The BP 2014 States that Peií/Ser may be used on the label. 
Ph. Eur. 8: (Gas-gangrene Antitoxin (Septicum); Immuno- 
serum Gangraenicum (Clostrídỉum Septicum)). A sterile 
preparation containing the spedhc antitoxic globulins that 
hạve the power of neutralising the alpha toxin ỉormed by 
Cloỉtridhtm septiaim. It has a potency of not less than 1500 
intemational units/mL. It should be stored at 2 degrees to 8 
degrees, and not be allovved to freeze.
The BP 2014 States that Sep/Ser may be used on the label. 
Ph. Eur. 8: (Gas-gangrene Antítoxin, Mixed; Immunoserum 
Gangraenicum Mixtum). It is prepared by mixing Gas- 
gangrene Antitoxin (Novyi), Gas-gangrene Antitoxin 
(Perừingens), and Gas-gangrene Antitoxin (Septicum) in 
appropriate quanũties. It has a potency of not Iess than 1000 
intemationai units/mL of Gas-gangrene Antitoxin (Novyi), 
not less than 1000 intemational units/mL oỉ Gas-gangrene 
Antitoxin (Perữingens), and not less than 500 intemational 
units/mL of Gas-gangrene Antitoxin (Septicum). Xt should 
be stored at 2 degrees to 8 degrees, and not be allowed to 
freeze.
The BP 2014 States that Gas/Ser may be used on the label.

Prọfi7e
Gas-gangrene antitoxins have been used for the treatment 
of gas gangrene and ỉor prophylaxis in patients at risk aíter 
injury. They are now seldom used and have been 
superseded by antibacterials. Monovalent gas-gangrene 
antitoxins have been little used in practice ovving to the 
diíhculty oi rapidly identìỉying the inỉecting organism.

Preparations
Proprietory PraparaHons (detailỉ are given in Volume B) 

Sngte-tngradMnt Praporolions. India: Aggs.

Pharmacopoeial Preparations
Ph. Eur.: Gas-gangrene Antltoxin (Novyi); Gas-gangrene 
Antltoxin (Peiíringens); Gas-gangrene Antítoxin (Septinim); 
Mixed Gas-gangrene Antitoxin.

Gonococcal Vaccines
Gõnọrrhoea.Vaccines; vặcũnas de la gonorrea.

ProẠVe
Experimental gonococcal vacdnes, produced usually from 
the surỉace antigens oí Nrísseria gonorrhoeae, have been 
investigated.

H a e m o p h ì l u s  l n f l u e n z a e  

V a c c i n e s
vácunas de Haemophilus influenzae.
ATC— Ì07AG0I fB, p u rá e d  antíg. conjugaĩe).

Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vu), have monogiaphs.
Ph. Eui. 8: (Haemophilus type b Conjugate Vacdne; 
Vacdnum Haemophilỉ Stirpe B Conjugatum). A liquid or 
freeze-dried preparation of a polysaccharide, polyribosylri- 
bitol phosphate (PRP), derived from a suitable strain of 
Haemophilus mỊlueraae type b, covalently bound to a carrier 
protein. The canier protein, when conjugated to PRP, is 
capable of ìndudng a T-cell-dependent B-cell immune 
response to the polysaccharide. Carrier proteins currently 
approved are diphtheria toxoid. tetanus toxoid, CRM197 
diphtheria protein. and meningococcal group B outer 
membrane protein (OMP). It should be stored at 2 degrees 
to 8 degrees and protected ừom light.
The BP 2014 States that BBb may be used on the label.

Uses and Administration
Haemophilus influenzae (Hib) vacdnes are used for active 
immunisaúon against Haemophilus ừifluenzae type b inỉec- 
tions. Vacdnes are prepared {rom the capsular polysaccha- 
ride oí H. mỊhumae type b and inununogenidty, espedaỉly 
in young children, is improved by Iinking the polysaccha- 
iide to a protein canier to ỉoim a conjugate vacdne.

Diữerent proprietary vacdnes may be conjugated to 
differing proteins but are generally regarded as interchange- 
able.

Haemophilus Influenzae Conjugate Vacdne (Diphtberia 
Toxoid Conjugate) (PRP-D) consists oỉ the puiiBed capsular 
polysaccharide oỉ flaemophilus ừiỊltưmac type b covalently 
lìnked to diphtherìa toxoid.

Haemophilus Influenzae Conjugate Vacdne (Diphtheria 
CRM,97 Protein Conjugate) (HbOC) consists oỉ oligosac- 
charides derived bom the purihed capsular polysaccharide 
of Hamophiluí âtfluenzae type b covalently linked to a 
non-toxic variant of diphtheria toxin isolated from 
Corynebaaerium dipktherúu.

Haemophilus Influenzae Conjugate Vacdne (Meningo- 
coccal Protein Conjugate) (PRP-OMP or PRP-OMPC) 
consists of the purihed capsular polysaccharide oi Haemo- 
philus infhunzat type b covalently linked to an outer 
membrane protein complex of Neừseria meningitìdừ group B.

Haemophilus Influenzae Conjugate Vacdne (Tetanus 
Toxoid Conjugate) (PRP-T) consists of the puiihed capsular 
polysaccharide of Haemophilus influenzae type b covalently 
linked to tetanus toxoid.

For primary immunisation either combined vacdnes or 
single-component Haemophilus influenzae vacdnes may be 
used.

In the UK, a combined diphtheria, tetanus, pertussis 
(acellular component), poliomyelitis (inactivated), and 
Haemophilus influenzae vacdne (p. 2385.3) is used. 
Children over 1 year of age and under 10 years of age who 
have not been immunised against Haemcphilus inỊlueraa or 
have not completed a primary vacdnation course of 
diphtheria, tetanus, pertussis, or polio, should be given 3 
doses oỉ a combined diphtheria, tetanus, pertussis (acellular 
component), poliomyelitis (inactìvated), and Haemophiỉus 
inịluemae vacdne. Those who have completed a primary 
vacdnation course oí diphtheria, tetanus, pertussis, and 
polio, should receive a single dose oỉ a combined 
Haemophiluỉ influenzae and menỉngococcal c  conjugate 
vactíne. Routine use in children older than 10 yeais OI 
adults is not recommended in the UK, but asplenic children 
(over 10 years oỉ age) and adults vvho have not been 
previously immunised should receive two doses oỉ 
combined Haemophũus mfluenzae and meningococcal c 
conjugate vacdne, two months apart.

In the USA, primary immunisation is also canied out in 
conjunction with diphtheria, tetanus, and pertussis vacdn- 
ation. ư a meningococcal protein conịugate vacdne is used, 
only 2 doses are given for the primary course. A reiníordng

dose using any of the available vacdnes is given at 12 to 15 
months oĩ agẽ.

Where compatibility has been shown, Hib vacdnes may 
be mixed immediately beíore use with diphtheria, tetanus, 
and pertussiỉ vacđnes (but see Interactions, below). 
Reíerences.

1. WHO. WHO posỉtỉan paper on Haemophiius mfluenzae type b coo]ugate 
vacdnes. Wkiy EpùUm Rec 2006; 81: 445-52. Also avaủable at: b t ị : / /  
vvww.whoinĩ/immunizatíon/REH.47_8_pagcs.pdf (accessed 23/06/10)

Adverse Effects and Precautions
As íor vacdnes in general, p. 2375.1.

Erythema multìỉorme and transient cyanosis of the lower 
limbs have been reported rarely in children receiving 
haemophilus influenzae-containing vacdnes.

Effects on ihe nervous System. Guillain-Bairé syndrome 
has been reported1 after vactínation with haemophỉlus 
influenzae conjugate vactínes in a small number oỉ 
iníants. In one report. onset of symptoms occuưed vvithin 
1 week of vacdnation of 3 iníants with an haemophilus 
influenzae conjugate vacđne (diphthería toxoid conju- 
gate). Hovvever, a causal relationshíp has not yet been 
established.

1. D'Cruz OF, et al. Acute inỉĩanưnatory demyelinatíng poỉyrađiciUoncuro- 
paứiy (GuOỉaỉn-Barré syndrome) after únmunỉzatíon with HaeraophAtis 
ừiQuenzae typc b conjugaK vacdne. J Pĩdiatr 1989; 115:743-6.

Porphyria. The Drug Database for Acute Porphyria, com- 
piled by the Norvvegian Poiphyria Cenưe (NAPOS) and 
the Porphyria Centte Svveden, dassiSes haemophilus 
influenzae vacdnes as not porphyrinogenic it may be 
used as a drug of flrst choice and no precautions are 
needed.1

1. The Drug Database ỉor Acuie Porphyrỉa. Avaỉỉabỉe a t  bttp://www. 
drugs-potphyrỉa.org {accessed 26/10/11)

Interaờions
As for vacdnes in general, p. 2375.3.

Antineoplastics. Haemophilus influenzae iníection 
occuưed in a child who had received antineoplastìc ther- 
apy despỉte having completed a primary course of 
immunisatìon beỉore the neoplasia was diagnosed.1 A sub> 
sequent booster dose produced an adequate antibody 
response. Antìneoplastic therapy may have impaired the 
T-cell response to inỉection.

1. Jenkùì5 DB, et ai. Cbiỉdhood neopỉasia and HaemophUus iniluenzae type 
b vacdne íaỉỉure. Lancet 1996; 348: 131.

Diphtheria, tetanus, and pertussis vaccines. Some 
haemophilus influenzae conjugated vacdnes may be 
mixed with diphtheria, tetanus, and pertussis vacdnes 
beíore use vvithout adversely a&ecting the immunogeni- 
dty of the components1-2 although there has also been a 
report of reduced immunogenidty.3 Manuỉacturers may 
provide íurther iníoimation on compatibility. The saíety 
and efficacy of giving a conjugate haemophilus iníluenza 
vacdne with other childhood vacdnes has been 
reviewed.4,5

1. MỈDer MA, et ai. Saíety and immunogenỉdty oỉ PRP-T combined with 
DTP: excretion of capsular poỉysacdiailde and aotỉbody response in the 
ỉmmediate post-vacdnation períod. Ptdiatria 1995; 95: 522-7.

2. Muỉbolland EK, rt aỉ. The use oí Haemophilus iníluemae type b-tetanus 
toxoid conjugate vaccine tnixed wìth dỉphửierìa-tetanus-pertussỉs 
vacdne in Gambỉan ỉníants. Vactíne 1996; 14: 905-9.

3. Eskoỉa J, ei ai. Randomised ĩTial of the effect oí.co-admỉnỉstratỉon wỉtb 
aceỉluỉar pertussis DTP vacđne on ỉmmunogenitíty of Haemophiius 
inOuenxae type b coạỉugated vactíne. Lartert 1996; 348: 1688-92.

4. Knuí M, et ai. Immunogenirìty of routỉnely used chỉldhood vactínes 
when coadmỉnistcred wĩth the 10-valent pneumococcal non-rypeable 
Haemophilus influenzae protein D conjugate vaccine (PHỈD-CV). Ptdiair 
ỉnfetí Dà J 2009; 28(4 suppl): S97-S ỉ 08.

5. Cbevallier B, ứ ah Saíety and reactogenỉdty oí the 10-valcnt 
pneumococcal non-typeable Hacmophilus ỉnfỉuenzae protein D 
conjugatc vacdne (PHiD-CV) when coadmlnistered wỉth routine 
childhood vacdncs. Ptdùtư InỊcữ Dừ J  2009; 28(4 suppỉ): S109-S118.

Preparatíons
Proprietary Preparotíons (details are given in Volume B)
Single ingredient Preparations. AustraL: Hiberix; PedvaxHIB; 
Austriai Act-HEB; Belg.: Act-HIB; Braz.: PedvaxHIB; Vađna 
Conj Com Proteina Tetanica HIB; Vadna Conj Contra Haemo- 
philus Influenzae Tipo B; Canad.: Act-HEB; PedvaxHIB; ơtữe: 
Act-HIB; Chirur. Act-HIB He Br Bei Hiberix

PedvaxHIB (&ÌẶI&); Cl.: Act-HIBt; Hiberix; 
D a m Act-HIB; Fitu: Aa-HIB; Hiberix; Fr.: Act-HIB; Gr.: Act- 
HIB; Hiberix; HibmtK; Hang Kong: Aa-HIB; Hiberix; Pedvax- 
HIBt; Hung.: Aa-HIB; India: Act-HIB; Hĩberix; HIBest’ 
HibTTTBR; Vaxim HIBf; Indon.: Aa-HIB; Hiberix; PedvaxHIB; 
IrL: Aa-HIBt; Hiberixt; Israel: Act-HEB; Hiberix' ItaL: Act- 
HIB; Hĩberix; Vaxem Hib; Malaysũr. HlberiX' Mex.: PedvaxHIB; 
Neth.: Act-EữB; Hiberix; Norw.: Act-HEB; Nỉ: Act-HIB; Hiberix; 
Phitipp.: Aa-HIB; Hlberix: Vaxem Hib; PoL: Act-HIB; Hiberix; 
HibTTrER; PedvaxHEB; PorL: Act-HIB; Hiberbc Rus.: Hĩberix 
(XnõepHxc); S.Afr.: Act-HIBt; Hiberix; singapore: Act-HIBt; 
Hiberix; HibTĨTER: Spain: Kũberix; Swed.: Act-HIB; Switz.: 
Hiberix; Thai.: Aa-HIB; Hiberix; PedvaxHIB; Vaxem Hib;

The Symbol t  denotes a preparatìon no longer actively marketed
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Turk.: Act-HIB; Hiberix; PedvaxHIB; inc Hiberixt; USA: Act- 
HIB; Hiberix; OmniHIB; PedvaxHIB; Vaưz.: Hibcrix.
Phurmocoposad Prapanriioiis
Ph. Enr.: Haemophilus Type b Conjugate Vacdne.

Haemophilus lnfluenzae and Hepatitis B 
Vaccines
Vacunas de Haemophilus influenzae y la hepatitìs B.
ATC — J07CA08.

Uses and Admỉnistration
Haemophilus inịlueraat type b (Hib) conjugate and hepatiũs 
B vacdnes are available in some countries for actíve 
ixnmunisaáon as part of the primary immunisation oi 
intánts bom to HBsAg-negative motheis. In the USA. an 
HaemopMlus influenzai type b conịugate (meningococcal 
protein conjugate) and hepatitis B (recombinant) vacdne is 
used. It is given in a schedule oỉ ỉ  doses. 0.5 mỉ. being given 
intramuscularly at 2 months, 4 months, and 12 to 15 
months of age. Use in inlants less than 6 vveeks old is not 
recommended.

Adverse Effects and Precautìons
As for vacdnes in general, p. 2375.1.

Interactìons
As for vacõnes in general, p. 2375.3.

Preparations
Propríetcry Preparations (detaíls are given in Volume B)

Single-tngredient Preporelions. Austral.: Comvax; Cz.: Procom- 
vaxf; Gr.: Procomváx; IrL: Procomvaxỷ; Mex.: Comvax; Neth.: 
Procomvaxt; N2: Comvax: PoL: Procomvaxt; PorL: Procom- 
vaxt; Singapore: Comvax; USA: Comvax.

Haemophilus lnfluenzae and 
Meningococcal Vaccines
Pharmacopoeias. Br. inđudes a monograph.
BP 2014: (Haemophilus Type b and Meningococcal Group c 
Conjugate Vacdne). It is prepared bom puriBed poly- 
saccharides derived bom a suítable strain of Neisstria 
meningitidis group c and from a suitable strain of 
Haemophilus inỊlueraae, type b covalently bound to a carrier 
protein. A suitable adjuvant, a suitable antimicrobial 
preservative, and a stabilỉser may be added to the bulk 
conjugates of the components. The produa is presented as a 
combined lyophilisate of the haemophilus type b and 
meningococcal group c components together with the 
solvent in a separate Container. The fmal product is prepared 
by mixing the contentỉ of the two containers immediately 
bẽfore use. The label may State Hib/MenC.

Profi‘/ẹ
A combined Haemophilus influenza type b and meningo- 
coccal c coạịugate vacdne is available for active immuni- 
sation in some countries; in the UK a single dose may be 
given to children between 1 and 10 years of age who ha ve 
completed a primary vaccination course of diphtheria, 
tetanus, pcrtussis. and polio. A booster dose of the 
combination vacdne is recommended at 12 months ỉor 
children vvho have received a complete primary course of 
three Haemophilus infỉuenza type b-containing vacdnes. Two 
doses given 2 months apart may be given to asplenic 
children (over 10 years of age) or adults vvho have not been 
prtviously immunised.

Preparatìons
Propõetory PreparaHons (detaíls are given in Volume B)
Single-ingredintrt Proporations. ỉrL: Menitorix; UK: Menitorix; 
USA: MenHibrix.
Phormocopoeiol Preparotioru
BP 2014: Haemophilus Type b and Meningococcal Group c 
Conjugate Vacdne.

Haemophilus lnfluenzae and 
Poiỉomyelttis Vaccines
ATC — JỌ7CA04. ; ; '

Protìle
Combincd haemophilus influenzae type b conịugate and 
inactivated poliomyelỉtis vactínes have been used in some 
countries íor active immunisation of íníants.

AU cross-reíerences reíer to entries in Volume A

Haemorrhagic Fever with Renal 
Syndrome Vaccines
HFRS Vacdne; Vacdnum Hae/ĩiorrhagia Febris cum Renis 
Sindronum; Vacunas de la fiebre de Korirl: Vacunas de la 
fìebre hemorrágica con síndrome renal; Vacunas de la fiebre 
hemorrágica dẽ Corea y Extremo òrlente; Vacunas de la 
Aebre renal epidémica; Vacunas de la nefirosonefritis 
hemorrágica.

Description. A Ouid or beeze-dried preparation of a 
suitable hantavirus grovvn in the neural tìssue oí suckling 
rodents or in cell cultures and inactivated. The fluid vacõne 
should be stored at 2 degrees to 8 degrees and not aUovved to 
beeze. The freeze-diied form should be stored below 10 
degrees.

Profìle
Inactivated viral vacdnes against haemorrhagic fever with 
renai syndrome have been investigated and are available in 
some countries, but there have been problems produdng a 
suffident and sustained immune response.
Reíerences.
ỉ. Sohn YM. a  ai. Primary humoral ứrưnune ccsponses ro Ịormềìỉn 

inactivated hemorrhagic íever wũh renal syndrome vaccỉne (Hanuvax): 
consỉderation oí active immurúzaúon in South Korea. Yamei M<dJlQQ\: 
42: 278-84.

2. Cho HW. et ai. Review oỉ an inacúvatcd vacõne against hantaviruses. 
InterYỈrotợgy 2002; 45: 328-33.

3. Park K. etal. Protccúve eíĩeciivenesỉ oỉ hđDtavirus vaccine. Emerg liựeơ 
Dìí 2004; 10:2218-20.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Single-ingredient Preparations. China: HaBiVa (S.d2'SÊ); HaPuVa 
(&»«£); You Er Jian

Helicobacter pylorí Vaccines
Vacunas de Helicobacter pylori.

Profíle
Vacdnes agaứist Helìcobacter pylori are being developed for 
prophylaxiỉ of peptic ulcer dỉsease and gastric cancer.

Studies in animals have ỉhown the leasibility of both 
prophylactic and theiapeutic vacdnation against Htỉicobaaer 
pylori iníection. but there ha ve been few studies in humans. 
Encouragứig results have been obtained with parenteral 
multicomponent, aluminium hydroxide-based vacdnes in 
terms of saíety and immunogenirìty. In contrast, 
prelinũnary results obtained vvith mucosally delivered 
single-component vacdnes have been disappolnting, partly 
due to the intrinsic dU&culty in developing puriãed proteins 
that are sufũdently immunogenic following mucosal 
delivery. Studies are ongoing into the mechanisms by 
which the host's geneúc make-up modihes the inílamm- 
atory and immunological response to H. pylori and the 
development of suitable adjuvants.1'4

t. Ruggiero p, etaí. The quest íor a vacdne agaỉnst Hclicobaaer pyiori: how 
to move írora mouse to man? Microba írựetí 2003; 5: 749-56.

2. Suiton p. Doỉdge c. Heỉỉcobacter pylori vactínes spiraỉ imo ihe new 
miỉtennium. Dìị Lnvr Dờ 2003; 35: 675-87.

3. Del Giudỉce G. Michettl p. InAammation, immuniry and vacdnes for 
Helỉcobacter pylori. Httieoboaer 2004; 9 (suppl 1): 23-8.

4. Aganvaỉ K. Agaiwaỉ s. Heíia>bacter pyỉori vacdne: from pan to íuture. 
MÓyo Qìn Proc 2008:83: 169-75.

5. Sỉjun H. Yong X. HeheabứCttrpyiori vacdne: mucosaỉ adjuvant & delivcry 
Systems. ĩnấum J Mai Xa 2009; 130: U5-24.

6. Velin D, Mỉchettỉ p. Advances in racdnation agaỉnst Heíiabaeter pylori. 
Exptrt Xtv Gasưoenteroi Htpatoi 2010; 4: 157-66.

Hepatitis A Immunoglobulins
Inmunoglobulinas contra la hepatitis A.
ATC —  J06B811.

Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Human Hepatitis A Immunoglobulin; 
Immunoglobulinum Humanum Hepatitidis A). A sterile 
liquid or freeze-dried preparation containing human 
immunoglobulins, tnainly immunoglobulin G (IgG). It is 
obtained from plasma bom selected donors having spedhc 
antibodies against the hepadtis A virus. Normal immuno- 
globulin may be added. It contains not less than 600 
intemaõonal units/mL. The liquid preparation ỉhould be 
stored. protected bom Ught. in a sealed, colourless, glass 
Container. The beeze-dried preparatlon should be stored. 
protected bom light, in a colourỉess, gUss Container under 
vacuum or under an inert gas.

ProỊilẹ
Immunoglobulins containỉng high levels of specUic 
antibodies against hepatitis A have been used in some

countrỉes for passive immunisation against hepatitis A 
iníection; in the UK, normal immunoglobulin is usuaũy 
given.
Reíerences.

1. Liu JP. It al. Immunoglobulins tor pKventìng hepatitỉs A  AvaiUble in 
The Cochnne Databasẽ of Synenutĩc Revtem: Issue 2 . Chicheser John 
Wiley: 2009 (accessed 10/02/10).

Preparotions
Propríotary Preparatíons (dctails axc given In Volumc B) 

Singỉe-tngredient PPBparationSa Gr.: Globuman Hepatíte A.

Phormocopoeiol PreporotiorB
Ph. Eur.: Human Hepatidỉ A Immunoglobulin.

H e p o t í t ỉ s  A V a c c ỉ n e s
Vacunas de la hepatitis A.
ATC —  J07BC01

Ptrarmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Hepatitis A Vacdne (Inactivated, Adsorbed); 
Vacdnum Hepatitidis A Inactivatum Adsorbatum; Inacti- 
vated Hepatitis A Vacdne BP 2014). A Uquid preparatỉon of 
a suitable strain of hepatiris A virus grovvn in cell culmres, 
inactivated by a validated method. and adsorbed on a 
mineral carrier. It should be stored at 2 degrees to 8 degrees, 
not be aUovved to beeze, and be protected bom light.
The BP 2014 States that Hep A may be used on the label. 
Ph. Eur. 8: (Hepatitis A Vacdne (Inacúvated, Vữosome); 
Vacdnum Hepaútidis A Inactivatum Virosomale). A liquid 
preparation of a suitable strain of hepatitis A virus grown in 
cell cultures and inactivated by a validated method. 
Vừosomes composed ol iníluenza proteins and phospholi- 
pids are used as adjuvants. It should be stored at 2 degrees to 
8 degrees, not be allovved to beeze, and be protectẽd bom 
light.
The BP 2014 States that HepA may be used on the label.

Uses and Adminisỉration
Hepatitis A vacdnes are used for active immunisation 
against hepatítis A iníectíon.

In the UK, the use of an inactivated vacdne is 
recommended as an altemative to normal ũnmunoglobulin 
for bequent traveUers to areas of high or moderàte hepadtis 
A endemidty or for those staying for more than 3 months in 
such areas; in some countries a hepatitis A únmunoglobulin 
(above) is available for those making shorter or less bequent 
joumeys. Immunisation is also recommended in haemo- 
philiacs. patients with chronic Uver disease, and in those at 
risk ol exposure to hepatítis A by vừtue oí cheb occupadon. 
and shouỉd be considered in persons whose Uỉestyle is likely 
to place them at rísk. The vacdne is given intramusculaiỉy, 
except in haemophiliacs in whom it should be given by deep 
subcutaneous injection. In the UK, various vacdnes are 
avaUable and the dose (0.5 or 1 mL) depends on the product 
used and age of the patienL They may be prepared bom 
several inacóvated hepatitis A vứus strains induding 
CR326P, GBM, HM175, and RG-SB. The primary immuni- 
sation schedule for aU vacdnes consists oỉ a single dose 
appropriate to the age oí the patient and ỉhould be followed 
6 to 12 monthỉ later by a booster dose. Immunity is provided 
for at least 10 years aiter these doses.

In the USA. inununisation bom 12 to 23 months oỉ age 
(vvith a second dose at least 6 months later) is recommended 
as part of the routine primary ứnmunisatìon schedule. 
Postexposure prophylaxis is recommended in persons who 
have not previously received a hepatíós A vacdne. 
Vacdnation is also recommended for traveUers to countries 
with intermediate to high hepatitis A endemidty.
References.

1. WHO. Hepaiitis A vacõncĩ: VVHO poáiion Paper. wkỉy Epukm Rcc2000: 
75: 35-44. Abo available au hnp://www.whoánưlmmunizatìony 
wer7505Hepaũtis%20A _FebOO_poiition_paper.pdf (accessed 23/06/10)

2. American Academy of Pedianlcs Comminee on Infecúouj Diseases. 
Hepaótứ A vaccine recommeodadons. M ùuria  2007: 130: K9-99.
http://pediatrics.aappubllcation5.O rg/cgi/reprint/120/l/lS9.pdf
laccessẽd 13/07/08)

3. Koslap-Petraco MB, n  al. ĩĩepatitls A: dỉsease burden and currenĩ 
childhood vacdnadon sưategies In the United States. J  Ptdiatr HtữUh 
Can 2008; 22: 3—11.

4. Nothdurit HD. Kepadús A racdnes. Expert Rev Vaama 200S; 7:535-45.

Vaccine development. CommerdaUy available hepadtis A 
vacdnes are usũally produced bom inactivated hepatitis A 
virus strains propagated in cell cuỉture, commonly of 
human diploid Gbroblast cells. 'Virosome' hepatitis A vac- 
dnes consisting of inactivated hepatitis A vữus epitopes 
ỉonnulated into liposomes are also becoming available. 
Live attenuated hepatiós A vacdnes have also been devel- 
oped, although an oral live vacdne does not appear to 
have yet been produced.

http://pediatrics.aappubllcation5.Org/cgi/reprint/120/l/lS9.pdf
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Adverse Effeđs and Precautions
As for vacdnes in general, p. 2375.1.
General reíerences.

1. Niu MT. a  ũL Two-year revievr of hcpatitìs A vacdne s»fcty. đaia bom 
the Vacdne Ađverse Event Reporting System (VAERS). cĩin Irfa t Dã 
1998; 26: 1475-6.

Effects on the biood. WHO has received reports oỉ 5 cases 
of thrombocytopenia, 3 with purpura, assodated with 
hepatìtìs A vacdne.1

1. Meyboom RHB, et aỉ. Thrombocyĩopenia leponed ỉn assodation with 
hepadtls B and A vacdnes. Ltmat 1995; 545: 1658.

Effeds on the nervous System. Neurological symptoms 
resembling encephalitìs have ỉoilowed a ứiird dose oỉ 
hepatítís A vacdne.1 Other serious neurological reactions 
reported in patients given inactívated hepatìtis A vacdne 
include transverse myelitís, Guillain-Barré syndrome, and 
neuraỉgic amyotrophy.2 Such reactìons appear to be very 
rare, and. since other vacdnes have often been given 
simultaneously, may not be directly attributable to hepat- 
itis A vacdne.

1. Hughes PJ, et aL Ptobable post-hepatltis A vactínadon encephalopathy. 
Urúxt 1995; 142: 302.

2. CSM/MCA Hepatỉtìs A vaccỉnation (Haviỉx). Cumnt Pnbỉam  1994; 20:
16. Available ac http://wwvr.mhra.gDv.uk/homendqilg? 
IdcService«GET_FILE6dDocNamewCON2Ọ156326'RevisionSelection- 
Method=LatestReleased (accessed 23/04/10)

Porphyria. The Drug Database for Acute Poiphyria, com- 
piled by the Nonvegian Porphyria Cemre (NAPOS) and 
the Porphyria Centte Stveden, dassihes hepatìtis B vacdne 
as not poiphyrinogenic it mây be used as a drug of first 
choice and no precautions are needed.1

1. The Drug Database for Acute Poiphyria. Available ac htrp://www. 
drugs-poiphyiia.org (accessed 02/11/11)

Interadions
As for vacdnes in general, p. 2375.3.

Preparations
Propridary Proparahons (details are given in Volume B)
Singla ingradiant Preporations. Arg.: Avaxim; Epaxal; Havrix; 
VAQTA; Virohep-A AustraL: Avaxim; Havrìx; VAQTA' Aus- 
trùr. Avaxún; Epaxal; Havrix; Belg.: Epaxab Havrix; Braz.: 
Vadna Contra Hepatite A; CaruuL: Avaxún; Epaxal; Havrix; 
VAQTA’ Chile: Avaxim; Epaxal; HavriXịiơiàur. Avaxứn (E ỉt 
ít); Epaxal (S E ^ ); Hai Wei Ke (*« :£); Havrix (g/gàig); 
Healive (SEÍF3fcíS); VAQTA (« * # ) ;  Wei Sai Rui An (ttltá l 
£ ); Wd Sai Rui Jỉ (Itnsiìiĩ); Ct: Avaxừn; Havrix; VAQTA' 
Denm.: Avaxim; Epaxal; Havrix; VAQTA; Fin.: Avaxinrt; Epax- 
ak Havrix; VAQTAt; Fr.: Avaxùn; Havrix; Cer.: Havpun 
Havrix; VAQTA- G r Avaodm; Epaxal; Havrix; VAQTA; Hong 
Rong: Avaxim; Epaxal' Havrix; VAQTA; Hung.: Avaxún; 
HavriX' VAQTA; India: Avaxim; Biovac-A Havpun Havrix; 
Indon.: Avaxiin; Havrix VAQTA' h i:  Avaxim; Epaxal; Havrix; 
VAQTA; Israeh Avaxim; Epaxal; Havrix; VAQTA ItaL: Avaxim; 
Epaxal; Havrix; VAQTA; Malaysia: Avaxim; Epaxal; Havrix; 
Aíex; Avaxũn; Havrix; VAQTA; Neth.: Avaxim; Epaxal; Havrix; 
VAQTA’ Norw.: Epaxak Havrix; NZ: Avaxim; Epaxalt; Havrix; 
VAQTA; Phitìpp.: Avaxim; Epaxak Havrix; Mevac-A' FoL: 
Avaxim; Havrbc VAQTA" PorL: Avaxim; Epaxah Havrix; 
VAQTA; Rui.: Avaxim (AaaxcHM); Havrix (Xaapracc); VAQTA 
(BAKTA); SJi.fr.: Avaxim; Havrix; Singapore: Avaxún; Epaxal; 
Havrix; VAQTA’ Spain: Epaxal; Havrix; VAQTA’ SwetL: Avax- 
im; Epaxal; Havrix; Swỉtz.: Epaxal; Havrix; Thai.: Avaxim; 
Epaxal; Havrix; VAQTA Turk.: Avaxỉm; Epaxal Havrix; 
VAQTA; UK: Avaxũn; Epaxal; Havrix; VAQTA ukr.: Havrix 
(XaBpHic)t; USA: Havrix; VAQTA; Veneĩ.: Havrix.
Pttormocopoeial Preparotions
Ph. Eur.; Hepaútis A Vaccine (Inaaivated, Adsorbed); Hepatiús A 
Vacdne (Inactìvated. Virosome).

H e p o t ì t i s  B  I m m u n o g l o b u l i n s
lnmùnopobuHnas conơa la hepatitis B.;
ATC — jo6B804..
Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vũ) and us, have monographs.
Ph. Eur. 8: (Human Hepatitis B Immunoglobulin; 
Immunoglobulỉnum Humanum Hepatitidis B). A sterile 
liquid or freeze-dried preparation containing immunoglo- 
bulins, mainly immunoglobulin G (IgG). It is obtained from 
plasma hom seleaed and/or immunised donors having 
spedSc antibodies against hepatitis B suriace andgen. 
Normal immunoglobulin may be added. It contains not less 
than lOOintemational units/mL. The liquid prepaiation 
should be stored. proteaed hom light, in a sealed, 
colourless, glass Container. The heeze-dried preparatìon 
should be stored, proteaed hom light, in a colourless, glass 
Container, under vacuum or under an inert gas.
Ph. Bur. 8: (Human Hepatitis B Immunoglobulin ỉor 
Intravenous Administration; Immunoglobulinum Huma- 
num Hepatitidis B ad Usum Inưavenosum). A sterile liquid

or heeze-dried preparation containing immunoglobulins, 
mainly immunoglobulin G (IgG). It is obtained hom plasma 
hom selected and/or immunised donors having antibodies 
against hepatitis B suiíace antigen. Human normal 
immunoglobulin for intravenous administration may be 
added. It contains not less than 50 intemational unỉts/mL. 
Storage requứements are súnilar to those for Human 
Hepadtis B hnmunoglobulin, except that the heeze-dried 
preparatìon is stored at a temperature not exceeding 25 
degrees.
USP 36: (Hepatítis B Immune Globulin). A is a sterile 
súlution consisting oỉ globulins derived hom the plasma oỉ 
human donors who have high títres oỉ antibodies against 
hepatítis B surỉace antigen. It contains 10 to 18% oỉprotein, 
oỉ vvhich not less than 80% is monomeric immunoglobulỉn 
G. It contains glydne as a stabilising agent, and a snitable 
preservative. It should be stored at 2 degrees to 8 degrees.

Uses and Administration
Hepadtis B immunoglobulins are used íor passive immuni- 
satíon oí persons exposed or possibly exposed to hepatitis B 
virus, induding by sexual contact. They are not appropriate 
for treatment. Hepatitís B immunoglobulins should alvvays 
be given in addition to active immunisation with hepatitiỉ B 
vacdne in at-risk patients exposed to hepatitis B vứus.

In the UK, a hepatitis B immunoglobulỉn containing 
lOOintemational units/mL is available ỉor intramuscular 
use. The dose in aduỉts and children over 10 years of age is a 
single dose of 500 intemational units by intramuscular 
injection given preíerably within 48 hours of exposure and 
not more than 1 week aher exposure. Children aged 5 to 9 
years may be given 300 intemational units. and children 
under 5 years 200 intemational units. Hepatitis B immuno- 
globulin should also be given to newbom inỉants at risk 
vvhose mothers are persistent carrìers of hepatítis B surĩace 
antigen or whose mothers are HBsAg-positive as a result of 
recent inỉection. The dose is 200 intemational unỉts by 
íntramuscular injection preỉerably at birth, and certainly 
within 24 hours of birth.

There is now a UK and European Standard for a 
preparation ỉor intravenous use containing not less than 
50intemational units/mL.

In the USA, a hepatitis B immunoglobulin containing 15 
to 18% of protein is available for intramuscular use. The 
dose for adults is 0.06mL/kg. A dose oỉ 0.5 mL is given to 
inỉants perinatally exposed to hepatítis B; this appears to be 
a signihcantly lovver dose than that used in the UK. A 
hepatitis B immunoglobulin is also avaỉlable for the 
prevention of hepatítis B recurrence aher liver transplanta- 
tíon in patients who are positive ỉor hepatìds B suríace 
antìgen. It is given intravenously at a dose oí 20000inter- 
national units during surgery and then.đaỉỉy hom day ỉ to 
day 7 aher transplant sũrgẽry, then every 2 weeks hom 
wẽek 2 to week 12, and then monthly hom 4 months post- 
surgery.

Preparation strengih. The content ợf hepatitis B immuno- 
globulin may vary behveen countries and between manuỊac- 
turtrs. Care should be taken in mterpreting dosage recommenda- 
tiơns which are not given in terms of intemational units. 
Products available in the USA have their strength 
expressed vvith reíerence to an FDA Standard but are con- 
sidered to contain the equivalent oí at least 200 intema- 
tíonal units/mL

Monodonal antibodies. The name tuvirumab is applied to 
a human hepatitis B monodonal antibody. A murine 
monodonal antibody has been tried in a íew patients with 
primary antibody dehdency.1

1. L ever A M L  ct at. M o n o c io n a l a n tỉb o d y  to  HBsAg f o r  c h ro n ic  he p a tit ỉs  B
virus iníection wỉth hỵpogammagỉobulinaemia. Lancet 1990; 335: 1529.

Organ and ỉissue transpkmtation. Studies1'5 in patients 
positive for hepatitis B suríace antigen undergoing lỉver 
transplantation (p. 1936.3) suggest that long-term passive 
immunisation with hepatitis B immunoglobulin could 
reduce hepatitis B re-infection and improve survival in 
these patients.

1. Samuel D. el ai. Passivc immunoprophylaxis aítcr ỉỉver aanspỉantatíon 
in HBsAg-poàrive patìents. Lancet 1991; 337: 813-15.

2. Nymann T. et ai. Preventíon oí hepaiỉtis B recurrence with indeõnỉte 
hepatỉtis B immune gỉobulin (HBỈG) prophyỉaxỉs aíter liver 
ưansplantatỉon. Cỉin Transplartt 1996; 10: 663-7.

ỉ.  McGory RW. a  al. Improvcd outcome oí onhotopic liver ưanspỉantatỉon 
íor đưonic hepatỉtis B drrhosis with aggressive pasãvc immunizatỉOĐ. 
Transpỉđntatian 1996; 61: 1358-64.

4. Terrault NA. a  ai. Prophylaxỉỉ in ỉỉver ưansplant redpicntỉ usỉng a Qxcd 
dosỉng scheduỉe oí hepaũtỉs B immunoglobulỉn. HepaioloỊy 1996; 24:
1327-33.

5. Sanchez-Fueyo A. tí al. Hepatítis B immunogỉobulin dừcontỉnuatìon 
foỉlow«i by hepatỉtỉs B vinis vacdnatìon: a new strategy ỉn the 
prophylaxỉs oỉ hepatỉtỉs B vỉrus recuirence after Uver transplàntatỉon. 
Hepatòiogy 2000; 31:496-501.

Postexposure prophylaxis. For discussion of the use oí
hepatitis B immunoglobulins in patients exposed to hepat-

Itis B virus, see Postexposure Prophylaxis under Uses and 
Administration of Hepatitis B Vacdnes, p. 2390.2.

Adverse Eữects and Precautions
As ỉor immunoglobulins in general, p. 2373.2.

Preparation strength. For a waming conceming possible 
lack of equivalence betvveen diữerent preparatìons of 
hepatitis B immunoglobulỉns, see under Uses and Admin- 
istratìon, above.

Porphyría. The Drug Database ỉor Acute Porphyria, com- 
piled by the Nonvegian Poiphyria Centre (NAPOS) and 
the Poiphyria Centre Svveden, classihes hepatìtis B 
immunoglobulỉn as not porphyrinogenic ỉt may be used 
as a drug oỉ first choice and no precaudons are needed.1

1. The Drug Database ỉor Acute Porphyria. Avaỉlabỉe at: hop://www. 
drugs-porphyria.org (accessed 26/10/11)

Preparatìons
Proprietary Prsporations (details are given in Volume B)
Smgle-mgrediert Preporcrtiom. Arg.: Antib; Igantìbe; Austria: 
Hepatect; Venbig; Zutectra; Beỉg.: Hepacaí; Canad.: HepaGam 
B; HyperHep B; Otữe: Igantibe; Cz.: NeoHepatect; Zutectra; 
Denm.: Venbỉg; Fr.: IVheBex; Zutectra; Ger.: Hepatect; Zutec- 
tra; Gr.: Aunatív; Hepatect; Hepuman; Igantìbe; Inununo HBS; 
rvheBex; Venbig; Hong Kong: Hyper Hep B; Hung.: Hepatect; 
India: Aunativ; Hepabig; Hepaglob; Indon.: HyperHep B; IrL: 
Hepatect; Zutectra; Israel: HepaGam B; Hepatect; HyperHep B; 
Omri-Hep-B; ItaL: Igantíbe; ImmunoHBs; Neohepatect; Uman- 
Big; Venbig; Zutectra; Jpn: Hebsbulin; MalaysUr. Hepabig; 
Neth.: Hepatect; HepBQuin; ImniunoGanit; rvheBex; NZ: 
HyperHep B; Philipp.: BayHep B; Hepabig; PoL: Gamma Anty 
HBs; Hepatect; zũtectra; pârt: Hepatecc IVheBex; Venbip 
Zutectra; Rus.: Antihep (AHTHren); SA.fr.: Hebagam; Spain: 
Ganưna Andhepadtis Bf; Gammaglob Antíhepatítís BPt; Hepa- 
tect Igantíbé; Nỉuliva; Zutectra; Swed.: Venbig; Zutectra; 
Switz.: Hepatect; Zutectra; Thai: Igantíbe; InununoHBs; Ven- 
big; Turk.: BayHep B; Hep B Quín; Hepatect; Hepatìtis B Ig-P; 
Hepuman; Hyper Hep B; IVheBex; ỮK: Hepatẽct; Zutectra; 
USA: HepaGam B; HyperHep B; Nabi-HB.
Pbarmocopoeial Praparolionĩ
Ph. Eura Human Hepatìtis B Immunoglobulin for Intravenous 
Administratíon; Human Hepatítis B Immunoglobulin;
USP 36: Hepatítis B Immune Globulỉn.

H e p a t ỉ t i s  B  V a c c i n e s
Vacunas de lá hepatitís B.
'ATC — J07BC0Ỉ.

Pharmacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii) have monographs.
Ph. Eur. 8: (Hepatítis B Vacdne (rDNA); Vacdnum 
Hepatíddis B (ADNr)). A preparatíon of hepatìtìs B surỉace 
antígen, that is obtained by recombinant DNA technology. 
It should be stored at a temperature of 2 degrees to 8 
degrees, not be allowed to hèeze, and be protẽaed hom 
light. Under these storage conditìons it may be expecteđ to 
retain its potency ỉor 24 months.
The BP 2014 States that Hep B may be used on the label.

Uses and Administration
Hepadtis B vacdnes are used for actíve immunisatìon 
against hepatítìs B inỉectìon. Two types of vacdne have 
been available, each containing hepatíds B suriace andgen 
(HBsAg) adsorbed onto aỉuminium hydroxide or a similar 
adsorbent. The type of vacdne in vvhich the suríace antígen 
is produced in yeast cells using recombinam DNA 
technỉques is now wldely used and there has been 
considerable interest in hirther developments to improve 
immunogenidty. The second type of vacdne. in vvhich the 
surỉace antígen is obtained hom plasma aher puriíìcatìon 
and inactívatíon processes is now not generally available.

WHO had recommended that natíonal immunisatíon 
polides should indude routíne hepatítís B immunỉsatìon for 
the whole populatíon by 1997 and this has been 
implemented in some countries induding the USA (see 
Adminiỉtratíon, p. 2390.1). The current recommendatíons 
in the UK are ỉor immunisation oỉ persons at high risk oí 
contracting hepatítís B. High-risk groups indude:
• healthcãre personnel, lăboratoĩy vvorkers, or any other 

personnel who have direct contaa with padents or their 
body ũuids or tissues

• staỉf and residents oỉ accommodadon ỉor those with 
severe leaming diỉhcultìes

• padents with chronic liver disease •
• patíents with chronic renal ỉailure induding those 

requirìng haemodialysis
• haemophiliacs and those receiving regular blood 

transỉusions or bỉood Products
• dose íamily contacts or sexual parmers of cases or 

carriers of bepadtís B

The Symbol t  denotes a preparatíon no longer actively marketed

http://wwvr.mhra.gDv.uk/homendqilg
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• ỉamilies adopting children bom countries with a high 
prevalence of hepatìtis B

• toster carers
• individuals who bequently change sexual partners
• parenteral drug abusers
• Lnmates of custodial úistírutíons
• some travellers to areas vvhere hepatitiỉ B is endemic
• iníants bom to vvomen who are persistent carriers oỉ 

hepadtis B suríace antigen or iníants bom to women 
who are HBsAg-positive as a result oỉ recent inỉection

Hepatitis c caniers who are not immunised agaũist hepaútis 
B should also receive immunisation.

A basic ừnmunisatìon schedule consists of ỉ  doses of a 
hepatitis B vaccine, wìth the second and thữd doses 1 and 6 
months, respectively, aíter the lirst. In the USA. some 
Products may be given in an altemative 2-dose regimen to 
adolescents with doses given 4 to 6 months apart. Ooses 
should be given inơamuscularly, wìth the deltoid region 
being the preterred site in adults and older children and the 
anterolateral thigh the prelerred site in neonates. iníants. 
and younger children; the gluteal region (buttock) should 
not be used as eKicacy may be reduced. The subcutaneous 
route should be used in patients with haemophilia. The dose 
of the recombinant vaccine depends on the product used. 
Typical doses for adults are 10 or 20 micrograms and for 
iníants and children ỉ  or lOmicrograms. Products contain- 
ing 40 micrograms are available for adult dialysis and pre- 
dialysis patients vvho have a reduced immune response to 
the vaccine. However. the dose of one recombinaitt prtparation 
shouỉd not be seen tti equivalent to the dose of anothtr.

For pre-exposure prophylaxis in high-risk groups and for 
postexposure prophylaxis an accelerated schedule should be 
used. It may also be used vvhere more tapid ũnmunisation. 
for instance with travellers, is required. This schedule 
ínvolves giving the third dose 2 months aíter the initial dose 
with a íurther booster at 1 year. In exceptional 
õrcumstances in adults traveliing to an endemic area who 
commence theư vacdnation course vvithin a month of 
departure. an even more rapid schedule involving injections 
at 0, 7. and 2i days has been used; when this schedule is 
used. a booster dose is recommended alter 1 year.

For nevvbom inỉants at risk combined active and passive 
immunisation against hepatitis B is recommended. The íirst 
dose of vacdne should prelerably be given at birth, and 
certainỉy vvithin 24 hours of binh. A súigle dose oi hepatítis 
B immunoglobulin (200 intemational units) should be 
given at the same time into a diíỉerẹnt site. Additionally, in 
any patient in whom immediate protection is requbed, 
combíned active and passive immunisation may be 
considered with a single dose of 500 íntemational units of 
heparitis B immunoglobulín being the dose ỉor adults. See 
under Hepatitis B Immunoglobulins. p. 2389.2. ỉor 
children’s doses.
General reíereaces.

1. Buynak EB, tí al. Vacáne against huraan hepatids B. JAMA 1976; 235: 
2832-4.

2. Đouglas RG. The herltage of hepatíciỉ B vacòne. JAMA 1996; 276:1796-
8.

3. Lemon SM. Thomas DL Vacdnes co prevent viraỉ hepatitỉỉ. N Eỉtgl J  Med 
1997; 336: 196-204.

4. Keatíng GM. Noble s. Recombỉnanc hepacióỉ B vacdne (Engerỉx-B): a 
review of its immunogenidcy and proiecũve eíBcaqr against hepatiús B. 
Drugs 2003; 63: 1021-51.

ỉ. WHO. Hepatítiỉ B vacdnes: WHO posidon paper. Wklỵ Epidem Rec 2009; 
84: 405-20. Aỉso avaỉlabie at: http://www.who.int/wer/2009/werS440. 
pdf (accessed 22/06/10)

Administration. The major Public health burden of hepat- 
itis B iníection in the developing vvorỉd is due to the con- 
sequences of chronic carriage of hepatitis B virus (hepato- 
cellular cardnoma and chronic drrhosis) rather than acute 
inlection. WHO' considered that the most important 
means oỉ controlling hepatitis B on a global scale and of 
redudng mortality bom its sequelae was mass immuni- 
sation of inỉants. It stated that hepaútis B vacdne should 
be incorporated into the Expanded Programme on Immu- 
nization (BPI) and many countries have sỉnce done so. 
WHO later reiterated this aim2 stating that hepatitis B 
vaccine should be integrated into natìonal immunisatíon 
programmes in all countries with a hepatitis B carrier pre- 
valence (HBsAg) of 8% or greater by 1995 and in all 
countries by 1997. WHO’s aim was to reduce the Ind- 
dence of nevv child carriers ol hepatitis B by 80% by 2001. 
Results bom Taivvan. vvhere mass immunisatíon of iníants 
has been in place since the mid-1980s have shown a 
marked dedine in the number of child caniers under 10 
years of age.3-* The incidence of hepatocelluiar cartínoma 
in children has also be en reduced.’-6

Opinion has been divided in the UK regarding 
implementatìon of universal hepatitis B immunisation,7'’ 
with some advising increased emphasis on altemative 
strategies already in place such as antenatal screening.7-* 

The optimum vacdnation strategy depends on the 
pattem of hepatitis B viral óansmission in a particular 
country.10 In hyperendemic regions where most inỉections 
are acquired early in lHe. the vaccine should be given 
shortly alter birth and hepatitis B immunisanon integrated

into the EPI. Immunisation of all inlants should be 
considered ỉor popularion groups with chronic hepatitis B 
virus carrier rates greater than 2% and should be a public 
heaỉth priority where carrier rates are greater than 10%. 
Countries with a lower carrìer rate might opt to immunise 
all adolescents as an altemative to inỉant inununisation. 
Immunisaãon of individuals at high risk of iniection should 
be conũnued in addition to routine vacdnation schedules2 
and. ư hcpatitis B is not integrated into inỉant vaccination 
schedules. screenỉng pregnant women for HBsAg and 
inununising the iníants of HBsAg-positive mothers should 
continue.1

Ií use o( hepariris B vaccine is integrated into the EPI, 3 
doses should be given intramuscularly. the first dose being 
gìven as soon as possibie aber birth with the first EPI 
ứrưnunisation. The exact úming of these doses vvill depend 
on the risk oí ưansmission at birth and the EPI schedule in 
operation. In the USA. these recommendatíons have been 
implemented by immunisation of all intants and of children 
at any age betvveen 2 and 18 years who have not previously 
received 3 doses of vaccine. The recommended schedule is 
for all inlants to be given an ihitial dose of the monovalent 
hepatitis B vaccine soon alter birth; then 2 hrnher doses 
with the monovalent vaccine or 3 further doses vvith a 
combination vaccine containing hepatitís B. Inlants of 
HBsAg-posicive mothers should receive hepatitis B vaccine 
plus hepatitis B immunoglobulin vvithin 12 hours of binh. 
Iníants vvhose mother'ỉ HBsAg status is unknotvn should 
receỉve a hepatitis B vacdne within 12 hours of binh and 
the matemai blood should be checked at delivery and, ií 
posiũve lor HBsAg. the ínỉant given hepatitis B ímmuno- 
globulin as soon as possíble (no later than 1 vveek of age). 
The second dose is given at 1 to 2 months of age and the Snal 
dose at 6 months of age or later. Inlants vvho receive a 
combination vacdne aber the birth dose may be given an 
additional dose at 4 months of age. Altematively, some 
Products may be given in a two-dose regimen. with doses 
given 4 10 6 months apan.

1. WHO. Progrcss in the comrol of vi rai hepaiicù: memorandum í rom a 
VVHO meeting. Butt \VHO 1988; 66: 443-55.

2. Anonyraous. HepatiUs B vacúne. WH0 DntỊ ln f 1993; 7: 130-1.
3. Chen H-L. tí ai. Seroepidemiology of hepatiús B vỉrvis inỉection in 

childrcn: ten yean of mass vacdnation in Taiwan. JAMA 1996; 276:906- 
8

4. Hsu H-M. tí ai. Seroepkknũdogic survey íor bepatỉtỉs B virus inỉeccion 
ỉn Taivvan: the eíĩect oí hepatìtís B mass immunizaúon. J InỊta Dừ 1999; 
179: 367-70.

5. Lee C-L Ko Y-C. Hepatỉtis B vacdnation and hepatocellular carcỉnoma 
in Taiwan. Pediama 1997; 99: 351-3.

6. Chang M-H. tí al. Unlvenat hepatỉõỉ B vacdnation in Taiwan and the 
inddence oí hepaiocellular carónoma in children. N Engl J  Med 1997; 
336: 1855-9.

7. Moràmer pp, Miiler 6. Commentary: antenaul screenỉng and targeting 
should be suffiđent in $ome coumrỉes. BM J1997: 314: 1036-7.

8. Dunn J. tí al. Imegracỉon of hepatitỉs B vacónadon imo oational 
immunisaúon programmesỉ aỉternatíve strategies tnust be considered 
beỉore unỉversal vacđnaóon is adopted. BM J1997; 315: 121-2.

9. Goldberg 0, McMenamìn J. The United Kingdom‘5 hepatítỉs B 
ỉxnmunisarỉon stracegy—where now? Omrmun Dà Public Health 1998; ỉ: 
79-83.

10. Rots NY, tí al. Hepatitù B vaccỉnation scrategics tailored co ditterem 
endemidty levels: some conáderatỉons. Vacàne 2010; 28: 893-900.

BOOSTER DOSES. There has been considerable interest in the 
duration of immunity conlerred by hcpatitis B vacdnation 
and the possible need for booster doses.'°

In the UK it is now recommended that individuals at 
continuing risk of iníection should be offered a single booster 
dose of vacdne, once only, about 5 years after primary 
immunisation. Boosteis are also recommended ư contam- 
ination of eyes, mouth, or besh cuts on skin vvith blood bom 
a HBsAg-positive person occurs, unless they are known to 
have protectíve concentratíons of antibody. However, a 
meta-analysis5 ỉuggested that a 3-dose course oỉ immuni- 
satíon vvith hepadtìs B vacdne in immunocompetent 
individuals resulted in good protection against inlection for 
up to 20 years.
Reíerences.

1. European Comensus Group on Hepaõõs B Immunỉty. Are boosier 
ỉmmunỉsatỉons needed íor iưelong hepatíds B immunity? laĩteet 2000; 
355: 561-5.

2. Banarvala JE. Van Damme p. Hepatìtỉs B vacóne—do we need boosters?
J Vtral Hepatùừ 2003; 10: 1-6.

3. Poorolajal J. et aỉ. Long-tenn protectỉon provided by hepatitỉs B vacdne 
and need for booster dose: a meu*aoalyãs. Vacríne 2010; 28: 623-31.

Postexposure prophyiaxis. A combination of passive 
immunisaúon vvith a hepatitis B immunoglobulin and 
active immunisation with a hepatitis B vacdne is generally 
recommended íor postexposure prophylaxis against hepat- 
itis B.

One gtoup of padents who should be given postexposure 
prophylaxis are inỉants bom to mothers who are persistent 
catTiers of hepadtis B suríace antigen (HBsAg). The risk is 
particularly high ư the mother has detectable hepatiós B e 
antigen (HBeAg) or hepaátis B vbus DNA or absence of 
detectable anúbody to hepatitis Be antígen (antí-HBe). 
Postexposure prophylaxis is also recommended in the UK 
for peisons acddentally inoculated. or who contaminate the 
eye ormouth orbreaks to the skin with blood bom a known 
HBsAg-positive person, as well as in sexual contacts (and

sometũnes dose {amily contâcts) of suberets bom acute 
hepatitỉs B and who are seen within a week of the onset of 
jaundice in the contact.

In the UK, the recommended schedule ỉor postexposure 
prophylaxis is the ẵrst dose oỉ vacdne given preíerably 
within 48 hours of exposure and no later than one week 
aber exposure. or. for neonates exposed to hepatitis B at 
binh, no later than 24 hours aber birth, with a single dose of 
hepatitis B immunoglobulin given simultaneously at a 
separate site. The second and thữd doses of vacdne are 
given 1 and 2 months aber the first dose. with a booster dose 
ăt 12 months. Healthcare vvorkers vtrho have been 
successhilly immunised should be given a booster dose 
aber subsequent contamination with blood bom an inỉected 
person. unless they are knovvn to have adequate antibody 
concentration.

Advẹrsẹ Eỉíeds
As for vacdnes in general. p. 2375.1.

In addition, abdominal pain and gastrointestinal 
disturbance. and musculoskeletal and joỉnt pain and 
ừiAammation ha ve been reponed after hepatitis B vacdnes. 
There may also be dizáness and sleep disturbance. 
Cardiovascular effects indude occasional hypotension and, 
rarely, tachycardia. Other rare adverse eííects indude 
dysuria, visual dỉsturbances, and earache.
General references.

1. McMahon BJ, a a l. Prequency oí adverse Teactions to hepadds B vacóne 
ỉn 43.618 persorư. Am J Mtd 1992: 92: 254-6.

2. Anonymous. Adverse events aíter hepatiús B vacdnaãoa. Can MedAssoc 
J 1992; 147: 1023-6.

3. Dudos p. Saícty of immunisation and advcnc events tollowing 
vacdnatỉon agaỉnst heparỉtis B. Expert Opin ừrug $afety 2003; 2ỉ 225-31.

4. Auưet-Leca E, et al. Tolérance du vacdn cootre rhépaúte B: exemple 
d*une complémentaríté noúTicaúon spoocaaée/études pharmacoépidé- 
miologỉques. Pressc Mtd 2007; 36: 563-4.

Effecls on the blood. Rare cases of thrombocytopenia1'4 
and pancytopenia’ assodated vvith hepatìtis B vacdnarion 
have beeii rẽponed.

1. Poullin p. Gabriel B. Thrombocyropcnic purpura after recombinani 
hepatỉtis B vacdne. Lancet 1994; 344: 1293.

2. Meyboom RHB. ct at. Thrombocytopenia reported in assocỉatỉon mth 
hepatítis B and A vacdnes. Lanat 1995; 345: 1638.

3. Ronchỉ p, et aỉ. Thrombocytopenic purpura as adversc reacdon to 
recombinant hqMtitỉỉ B vacdne. Anh Dis Child 1998; 78: 273-4.

4. Nuevo H. et al. Thrombocytopenỉc purpura aítcr hepatìtỉs B vacdne: case 
rcport and revỉew oí the lỉterature. Ptdừttr InỊtữ Dà J  2004; 23: 183-4.

5. VUỈlard S ĩ. et aỉ. Severe pancytopenia ưỉggered by recombínant hepatúis 
B vacdne. Br J Haematoi 2000; 110: 230-3.

Effects on bones and ịoỉnts. Reactlve arthriás1'3 and 
Reiter's syndrome^ havc bccn reponed after hepatitis B 
vacđnatíon. Thcre havc also been isolated rcports of rheu- 
matoid anhritis occurring aftcr hcpatitis B vacdnatíon3'4 
and a suggestíon that hepanús B vaccừiation may ữỉgger 
the onsct of underlying SLE.5 Some reports of arthralgia 
have been received by the UK CSM and by the manuíac- 
turers of Engtrix B.2
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Scand J Rheumatol 1995; 24: 50-2.

4. Pope JE. et aỉ. The development ữỉ rheumatoỉd arthritís aôer 
recombinant hepatítỉs B vacdnatíon. J Rheumatal 1998; 25: 1687-93.

5. MaiUeỉen JF. et aỉ. Rheumaúc dỉsorders developed after hepatitỉs B 
vacdnatíon. Rheumatology (OxỊord) 1999; 38: 978-83.

Effech ôn the eyes. There have been isoỉated case reports 
oỉ acute posterior uveitis,1 vỉsuaỉ lỡss assodated with 
eosinophilia,2 acute posteríor multìfocal placoid pigment 
epitheliopathy,3 Central retinal vein occlusion,4 and multi- 
ple evanescent white dot syndrome5 after vacdnatíon 
against hepaútìs B.

For mentỉon of optic neuritis in patỉents receiving 
hepatiòs Đ vacdne, see under Eữects on the Nervous 
System, p. 2391.1.

1. Fried M, et al. Uveítis aíter hepadtis B vacdnatíon. Lanat 1987; ii: 631-2.
2. Bréãn AP, tí at. Vỉsuaỉ loss and eosỉnophìỉỉa after recombinant hepadtỉs 

B vacdne. Lanart 1993; 342: 563-4.
3. Bréxin AP. tí al. Acute posterỉor muldỉocal placoỉd pỉgment 

epỉthelỉopathy aher hepatỉtỉs B vacdne. Anh Ophthalmol 1995; 113: 
297-300.

4. Devỉn F. tí  aỉ. Ocdusỉon oỉ Central retínaỉ vein aíter hepatỉtỉs B 
vacdnatíon. Lanctí 1996; 347:1626.

5. Baglỉvo E  et ai. Muỉcỉpỉe evanescent white doc syndrome aỉter hepadtỉs 
B ^ccỉne. Am J Ophtiiđímol 1996; 122:431-2.

Sỉeds on the kidneys. There have been case reports of 
acute glomerulonephritis in patients aíter hepatitis B 
vacdne.1-2

1. Carmeỉi Y, Oren R. ãepatitỉs B vacdne sỉde-eữecL Lanct1 1993; 341:250- 
l.

2. Pennesỉ M. tí al. Gỉoineruỉonephntỉs after recombỉnant hepatítỉs B 
vacdne. Pediatr Irựeđ Dà J  2002; 21: 172-3.

Effects on the liver. There have been occasional reports of 
transient abnormalióes in liver hmction assodated with 
hepaúns B vacdne.1"3 The appearance of autoantibodies

AU cross-reíerences reler to entries in Volume A
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has been reported in a patient,2 and severe cytolysis con- 
sistent VTÍth an allergic mechanism in another.3

1. Rajenđnn V, Brooks AP. Symptomitic reacdon to hepatỉtỉs B vacdne 
with abnormal Itvcr functỉoa values. BM J1985; 290:1476.

2. Liỉỉc D, Ghosb SK. liver dyslunction and DMA antibodies aẠer hepatỉtis 
B vacdnatíon. Lancet 199Ỉ 344:1292-3.

3. Germaxuud J, ữ  a l A casc ơf severe cytolysỉs aỉter hepatỉtìs B 
vacdnatíon. Am J Međ 1995; 98: 595.

EHects on the nervous System. In the years 1982 to 1985 
the Centeis ỉor Disease Control, the FDA, and the manu- 
[acturer oí plasma-derived hepatìtìs B vacdne received 4Ị 
reports of adverse neuxological eãects.1 It was estimated 
that about 850000 persons had received the vacdne in 
this time. Neurologicaỉ events were convulãons (5 cases), 
Belỉ's palsy (10 cases), Guillain-Barĩé syndrome (9 cases), 
lumbar ladiculopathy (5 cases), brachial plexus neuro- 
pathy (3 cases), optic neuritis (5 cases), and transverse 
myelitis (4 cases). In some analyses Guiỉlain-Barré 
syndrome was repotted signihcantly more oỉten than 
expected. However, no condusive epidemiological assoda- 
tion could be made betvveen any neurological adverse 
eổect and the vacdne.

In Prance, spontaneous reports of multiple sderosis and 
Central demyelinating disease in patients who had received 
hepatitis B vacdne led to the suspension by the French 
authorities of hepatitis B vaccination in schools in 1998. 
This dedsion was widely condemned by many authorities 
induding WHO, the u s  Nationãl Multiple Sderosis Sodety, 
and the Viral Hepatítis Preverition Board, and there was a 
fear that reduced conhdence In the vacdne could have a 
proíound eữect on uptake. - Ạrguments2 against a link 
between hepatitis B vacdne and multiple sderosis indude 
the lack of correladon betvveen the inddence of hepatitis B 
iníection and demyelinating diseases, data (rom dinỉcal 
studies induding extensive postmarketmg surveillance, and 
analysis oỉ the French cases wbich conduded that the 
inddence of multiple sderosis amongst vacdne redplents 
was not higher than would be expected in the popuỉation as 
a vvhole. A consultative group conduded3 that in the light 
oỉ the evidence, the benehts oỉ hepatitis B vacdnation 
supported current WHO recommendations that all 
co un tri es should have universal inlant and/or adolescent 
hepatitis B immunisation programmes and that adults at 
increased risk oỉ inỉection should also be immunỉsed. More 
recent studies4-5 have also indicated no assodation between 
hepatitis B vacdne and multiple sderosis, although One 
study4 did suggest a threeíold increase in risk.

A case-control analysis7 reported that vaccination with a 
hepatitỉỉ B vacdne did not generally increase the risk of CNS 
inílammatory demyelinatíon in childhood. However, data 
from vacdnation with one spedhc hepatìtiỉ B vacdne 
(Engtrìx B) suggested a small rísk increase, particularly ỉor 
conhrmed multiple sderosis, in the longer term. A revievv* 
noted that in addition to reports oi neuropathỉes there had 
also been reports oỉ a temporal assodation oỉ hepatitis B 
vacdnation vvith myasthenia gravis, polyarteritis nodosa, 
and dermatomyositis, but that evidence was largely 
conhned to weak case reports and could not be used to 
confirm causality.

1. Shaw FE, na£ Postmarketing surveillance for neurologic ađverse events 
reported afier hepatỉtis B vacdnatíon: experience of the first three years. 
Am J  Epiẩanbi 1988; U7: 337-52.

2. Anonymous. Expanded Programme on Immunỉxatíoiì (BPI): ladc oí 
evỉdence that hepatítũ B vactíne causes muitiplc sderoãs. Wkìy Epidem 
Rec 1997; 72: 149-52.

3. Haỉsey NA. tí ai. Hepatids B vacdne and Central nervous System 
demyeỉỉnatỉng diseases. Ptdùur ỉnỊtữ Dà J 1999; 18: 23-4.

4. Ascherio K  tí ai. Hepatíũs B vactínatíon and the risk of muỉtỉpỉe 
sderosis. N Engl J Med 2001; 344: 327-32.

5. Mỉkaeloíí Y. tí ai. Hepatiús B vacánatíon and the rỉsk oi chiidhood-onset 
multỉple sderoâs. Arch Pediair Aấoiac Med 2007; 161: 1176-82.

ố. Hernán MA, tí ai. Recombìnant hcpatitis B vacdne and the rìsk oỉ 
muỉtíple sderosỉs: a prospective study. Ncttrobgy 2004; 63: 838—42.

7. MikaeloB Y, tí ai. Hepatỉtis B vacdne and the risk of CNS inílanunatory 
demyeUnation 'in chìldhood. Neurology 2009; 72: 873-80.

8. Stủbgen J-P. Neuromuscular dỉsorders assodated wỉth hepatitis B 
vacdnatỉon. J Neurol Sà  2010; 292: 1-4.

EHeds on the skin. Skin reactions. which have been 
reported in a few indỉviduals after hepatitis B vacdnation, 
indude erythema multiíorme,1-2 erythema nodosum,3'5 
lichen planus,6"* and

1. Peldshon SD, Sampỉiner RE. Reactỉon to hepatitís B vỉrus vacdne. Am  
Irttem Med 1984; 100: 156-7.

2. Wakeel RA. white ML Erythema multiíonne assodated wítb hcpatìtis B 
vacdne. B rJ Dermatoi 1992; 126: 94-5.

3. Di Gỉusto CA, Bemhard JD. Erythema nodosum provoked by hepatitiỉ B 
vacdne. hanctí 1986; 11: 1042.

4. Goolsby PL Erythema nodosum after Recomtrivax HB hepatitỉs B 
vacdne. N Engl J Med 1989; 321: 1198-9.

5. Rogenon SJ. Nye FJ. Hepatítto B vacdne assodated wỉth erythema 
oodosum and pdyaỉthxitỉs. 3M J1990; 301: 345.

6. Clacdo M. Rebora A. Lỉđien planns foflowìng HBV vaccỉnaồon: a 
coinddence? Br J Dcrmatoỉ 1990; 122:424.

7. Fermado MF, tí al. Lichen pỉanus íolltmỉng bepatỉtỉs B vactinatíon. Br J 
Dermatol 1998; 139: 350.

8. Usman A, a  ai. Lỉchenoỉd eruptíon foỉlowỉng hepatỉtis B vacdnatỉon: 
fim  North American case report. Pediaữ Dermatoì 2001; 18:123-6.

9. de Carvalho JF, tí al. Systemic polyanerids nodosa folỉowing hepatitis B 
vacdnatỉon. Sur J Inurn Med 2008; 19: 575-8.

Hypersensitivity. There haye been reports of hypersensi- 
tivity reactions aỉter hepatitís B vacdnation that have 
been attributed to components oỉ the vacrines, induding 
íonnaldehyde,1 thiomersal,2 and Saccharomyca ctrtvùiae.1

1. Rỉng J. Exacerbatỉon of eczema by ỉữrmaỉỉn-contaỉning hepầtỉtỉs B 
vacdne ỉn fonnaldebyde*aDergic patỉem. Lanctí 1986; B: 522-3.

2. Noel 1 tí ai. Hypersensitìvity to thỉomexsaỉ ỉn hepatíôs B vacdne. Lancet 
1991; 338: 705.

3. Brightman CAJ, tí  ai. Yeast-derived hepatíds B vacdne and yeast 
sensitỉytty. Laneet 1989; i: 903.

Precautions
As íor vacdnes in general, p. 2375.2.

Poqshyría. The Drug Database for Acute Porphyria, com- 
piled by the Norwegian Porphyria Centre (NAPOS) and 
the Poiphyria Centre Sweden, dassiBes hepatitis B vacdne 
as not porphyrinogenic it may be used as a drug oỉ flrst 
choice and no precautions are needed.1

I. The Drug Database for Acute Porphyrỉa. Available ac http://www. 
drugs-poiphyria.org (accessed 02/11/11}

Reduced immune rẹsponse. The immune response to 
hepatitis B vacdne is dependent on both host- and 
immunisation-related íactors.1 Host-related íaaors that 
appear to diminỉsh the response indude increasing age, 
increasing body-vveight, smoking,1-2 and male sex;J parti- 
cular HLA haplotypes may also be assodated with poor 
response.4 Failure of hepatítis B ixnmumsation in inỉants 
could be related to high perinatal matemal vữaemia5 
rather than to inherent resũtance to the vacdne.

Some studies have ỉound a deíective response in chronic 
alcoholics6-7 whereas others have noc* the degree oí liver 
impairment may be a signihcant ỉactor. It has been 
suggested that an increased dose of hepatitis B vacdne may 
be appropriate in those with a history of alcoholism., Ặctive 
iníection with Sdiừtosoma mansoni also appears to decrease 
the response to hepatitis B vacdnation.10 A diminished 
response 0CCUI5 Ũ1 HTV-positive padents11"13 and in patients 
on haemodialysis;1 an ỉncreased dose of hepatìtis B vacdne 
is recommended in these patients. In patients with 
haemophilia vvho are not HIV-positìveu  immunity ỉs 
reported to wane rapidly aíter vacdnation and ừequent 
booster doses may be required. Biological response 
modihers su ch as thymopentin15 and interỉeron16 have 
been used successíuUy in some patíents on haemodialysis to 
overcome the immune dehdt. Use of interleukin-2 has met 
with variable success. Granulocyte-macrophage colony- 
stimulating ỉactor has also been investigated as an adjuvant 
for hepatiós B vacdnation in healthy subjects, patíents with 
chronic renal íailure or on haemodialysis, and in HTV- 
iníected patíents. Overall, the colony-stimulating íactor 
appears to improve seroconversion rates and antibody titres, 
but íurther study is needed.17

The immune response to hepatitís B vacdne ã  aííeaed by 
the site of intramuscular ínịection. The deltoid region is 
recommended for adults and the anterolateral thigh for 
iníants. A diminished response has been assodated with 
injection into the gỉuteal region (buttock).1

A related problem is posed by subjects who become 
inỉeaed with hepatitis B despite mounting an adequate 
response to ũnmunisation. In one study, evidence of vứal 
replication was deteaed in 44 of 1590 hepatítỉs B vacdnees 
despite development of protective tiưes of andbody.1'  Acute 
hepatìtís occurred in one patíent. Although the iníectíon 
may have been incubating at the tíme oỉ vacdnatíon, the 
virus isolated ừom the đũld. vvith acute disease was an 
escape mutant with a diẩerent DNA sequence hom that 
isolated hom the mother.

1. Hỡilinger PB. Pactors iníìuendng the immune response to hepatỉtis b 
vsccỉne. booster dose guidelines. and vacdne protocoi recommenda- 
tíons. Am J Med 1989; 87 (suppl 3A): 36S—40S.

2. Horowitz MM, tí al. Duration of immunity after hepatỉtỉs B vacđnation: 
eữlcacy oỉ low-dose booster vacáne. Ann Intem Med 1988; 108: Ỉ85-9.

3. Morris CA, tí ai. Imradermal hepatỉtis B immunization wỉth yeast- 
derived vacdne: seroỉogỉcaỉ response by sex and age. Epidemioi ỉnỊèa 
1989; 103: 387-94.

4. Aỉper CA. tí aỉ. Genetỉcpredictỉon of nonresponse to hepatitỉs B vacdne. 
N EĩìịịI J Med 1989; 321: 708-12.

5. deỉ Canho R. tí al. Pailure of neonatal hepatỉtís B vacdnatíon: the xole of 
HBV-DNA levels in hepatitỉs B carrier mothers and HLA antigens in 
neonates. J Hepatol 1994; 20: 483-6.

6. Degos F, tí ai. Hepatỉtis B vacdnatíon and alcoholic drrhosis. Lanetí 
1983; ỉi: 1498.

7. Mendenhaỉl c  tí al. Hepatỉtỉs B vacdnation: response oỉ aỉcohoỉỉc vvith 
and \vithout Uver injury. ỮÌỊ Dà Sà 1988; 33: 263-9.

8. McMahon BJ. tí ai. Response to hepatỉtỉs B vaccine in Aỉaska Natỉves 
wíth chronỉc alcoboỉỉsm compared wỉth non-alcoholỉc con troi subjects. 
Am J Med 1990; 88: 460-4.

9. Rosman A$, tí ai. Efficacy of a high and acceỉerated dose oỉ hepatỉtỉs B 
vacdne ỉn alcohoỉỉcpatiems a randomized dỉnỉcal triaỉ. AmJMed 1997; 
103: 217-22.

10. Ghaỉlar YA, tí ai. Response to hepatỉtỉs B vacdne in iniants bom to 
mothers with schistosomiasỉs. Lanat 1989; ỉh 272.

ỉ 1. Came CA, tí ai. ỉmpaired respcmsỉveness of homosexual men wỉth HIV 
antibodies to plasma derived hepatìtỉs B vacdne. BM J1987; 294:866-8.

12. Coilỉer AC tí ai. Antibody to human immunodefidency virus (HIV) and 
suboptimaỉ responsc to hepatỉtis B vacdnatíon. Am  ỉntem Med 1988; 
109:101-5.

13. Chan w , tí aì. Response to hepatitỉs B ỉmmunỉzatỉon in chỉldren with 
hcmophilia: relatỉonshỉp to iníeaion vrith human immunodeíìdency 
virus type 1. J Ptdiatr 1990; 117: 427-30.

The Symbol t  denotes a preparatíon no longer actívely marketed
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in ỉmmunỉzed patỉentỉ with hemophỉỉỉa but wịthout human immuno- 
deíidency virus iníectíon. J Ptdiútr 1995; 126:269-71.

15. Donad D, Gastaldl L  ControDed trial oỉ thymopentin in hetnodiaỉysỉs 
patỉents who bỉ! to respond to hepatítỉỉ B vacdnatỉon. Nephrm 1988; 50: 
133-6.
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haemodialysỉs padents. Lanctí Ỉ9B9; lỉ 1264.

17. Crudani M. t í  ai. Granuỉocyte macrophage colony-stímuỉatỉng íactor as 
an at^uvant ỉor hepadtỉs B vacdnation; a meta-anaiysỉs. Vacàne 2007; 
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Preparations
Praprietary Preparotìons (details are given in Voltune B)
Single-ingredient Preparations. Arg.: AGB; Biovac HB; Engerix- 
B: HBVaxPro; Hepativax; Supervax; AuĩtraL: Engerii-B; H-B- 
Vax n; Austria: Ẽngerbc-B; HBVaxPro; Belg.: Engerix-B; Fen- 
drix; HBVaxPro; Braz.: Vadna Contra Hepadte B; Canai 
Engerix-B; Recombívax HB; Chite: Engerix-B; Heberbiovac HB; 
Hepavax-Gene; Recomvax B; Qtina: Ệngerix-B (ÍỈÍEBÍ); Hepa- 
vax-Gene (ăộT/ft); Cz.: Engerix-B; Fendrix; HBVaxPro; Detìm.: 
Engerix-B; Fendrixf; HBVaxPro; Fitu: Engerix-B; Fr.: Engerix- 
B; Fendrixt; GenHevac B; HBVaxPro; Ger.: Engerix-B; Fendiix; 
HBVaxPro; Gr.: Engeiix-B; Fendrix; HBVaxPro; Recombivax; 
Bong Kong-. Engerix-B; H-B-Vax nf; HBVaxPro; Hepavax- 
Gene; Sd-B-Vac Hung.: Engerix-B; HBVaxPro; Indùr. Bevac 
Biovac-B; Engerix-B; Enivac-HB; Genevac-B; HB Vac Hepac- 
dne-B; Hepagen-Plus; Hepashield; Invac-B; LG Euvax B; Shan- 
vac-B; Indon.: Engerix-B; Euvax B; H-B-Vax Di Hepavaxt; IrL: 
Engerix-B; Pendrix; HBVaxPro; Israel: Engerix-B; Recombinant 
H-B Vax n; Sd-B-Vac ItaL: Engerix-B; Pendrix; HBVaxPro; 
Malaysia-. Engerix-B; Euvax B; HBVaxPro; Hepavax-Gene; 
Mex.: Engerix-B; H-B-Vax D; Hebeibiơvac HB; Probivac-B; 
Neth.: Engerix-B; Fendrix; HB-Vax-DNAf; HBVaxPro; Norw.: 
Engerix-B; Fendrix; NZ: Engerix-B; H-B-Vax Hf; HBVaxPro; 
Philipp.: Amvax; Engerix-B; Euvax B; Genvac-B; Hepavax- 
Gene; Hepliv; Recomvax Bt: Shanvac-B; Temrevac-HB; PoL: 
Engerix-B; Euvax B; HBVaxPro; Hepavax-Gene; Port: Engerix- 
B; Fendrix; HBVaxPro; Rus.: Biovac-B (BnOBax-B)t; Engerix-B 
(BHOTtepHTC B); H-B-Vax n (H-B-Barc ứ); Regevàc B (PereBax 
B); Shanvac-B (UlaHBax-B); S~Afr.: Engerix-B; H-B-Vax nt; 
Heberbiovac HB; Hepacdne-Bf; Singapore. Engerix-B; HBVax- 
Pro; Sptrin: Engerix-B; Fendrix; HBVaxPro; Swed.: Engerix-B; 
Fendrix; HBVaxPro; Switz.: Engerix-B; HBVaxPro; Thai.: 
Engerix-B; Buvax B; H-B-Vax n+; HBVaxPro; Heberbiovac HB; 
Hepavax-Gene; Revac-Bmd; Shanvac-B; Turk.: Engerix-B; 
Euvax B; GenHevac B; HBVaxPro; Hepavax-Genẽ; UK: 
Engerix-B; Pendrix; HBVaxPro; Ukr.: Engerix-B (3nfl*epmcc- 
B); USA: Engerix-B; Recombivax HB; Venez.: Engeiìx-B.
Pharmocopoôal Preporotions
Ph. Eur.: Hepatitiỉ B Vacdne (rDNA).

H e p a t i t i s  A  a n d  B  V a c c i n e s
Vacunas deìas hepatitis A y B.
Phamnacopoeias. Many pharmacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Hepatitis A (Inactivated) and Hepatitis B 
(rDNA) Vacdne (Adsorbed); Vacdnum Hepadtidis A 
Inactivatum et Hepatitidis B (ADNr) Adsorbatum; Hepatìtis 
A (Inactivated) and Hepatítis B (rDNA) Vacdne BP 2014). A 
suspension consisting of a suitable strain of hepatìtis A virus, 
grown in cell cultures and inactivated by a validated 
method, and of hepatitis B suriace antigen obtained by 
recombinant DNA technology; the antìgens are adsorbed on 
a mineral carrier, such as aluminium hydroxide or hydrated 
aluminium phosphate. It should be stored at 2 degrees to 8 
degrees, not be alIowed to freeze, and be proteăed from 
light.
The BP 2014 States that HepA/HepB may be used on the 
label.

Uses and Administration
Combined hepaútìs A and B vacdnes are used for active 
immunisation against hepatitis A and hepatitis B.

A hepatitis A and B vacdne [Tmnrix, GSK) is available 
containing not less than 720ELISA units of inactivated 
hepatitís A virus and not less than 20micrograms oi 
recombinant hepatiús B sutíace antigen (HBsAg) protein in 
1 mL. For primary immunisation, three doses of 1 mL are 
gi ven by intramuscular injectioa with the second and third 
doses 1 and 6 months after the ŨISL For children up to the 
age of 16 years a 0.5-mL dose is given.

Altematively, in exceptiontd drcumstances when travel 
is antidpated vvithin one month or more after the first dose 
but vvben insuỉhdent time is available ỉor the Standard 
course, adults may be given an accelerated schedule. In the 
UK, this consists of three doses at 0,7 and 21 days. In the us 
the recommended schedule consists of doses at 0, 7, and 21 
to 30 days plus a dose at 12 months.

Booster doses may be given as appropriate vtdth the 
monovalent component vacdnes since protection against 
hepatìtis A and B dedines at dlHerent rates, or a booster dose 
of the combined vacdne may be given after 5 years in adults
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or 4 years in children. A booster is recomraended 1 year 
after the accelerated schedule.

In the UK a similar vacdne (Ambirix, GSK) is licensed for 
primary immunisation in a 2-dose schedule for children 
aged 1 to 15 years; the second dose is given betvveen 6 and 
12 months aber the flrst.
Reviews.

1. Murdoch DL tí  aL Combined hepaótis A and B vacònes: a rcvỉew of 
their imraunogenidty and toienbíilry. Drup 2003; 43: 2625*49.

2. Van Dammc p, Van Herdc K. A rcvicw of (he eí&cacy, imnnu>0feniòty 
and toỉerabiỉlty of a eombỉned hepaiióỉ A and B vactine. Expert Rev 
Vaccùta 2004; 3: 249-67.

3. Zuckerman JN. Vactínatỉon againsi hepatitỉs A and B: developments. 
depioyment and delusions. Curr opin ỉnfea Dừ 2006; 19: 456-9.

4. Hevvleu AT. Combỉned bepatitis A and B vacrine: providỉng a bright 
hiture for preveming hepatỉtis. Expert opin Biol Ther 2009; 9: 1235-40.

A d v e r s e  E ữ e d s  a n d  P recau tions
As for vacclnes Ũ1 general. p. 2375.1.

See also under Hepatitis A Vaccines, p. 2389.1, and 
Hepatitis B Vaccines, p. 2390.3.

Porphyria. The Drug Oatabase íor Acute Porphyria, com- 
piled by the Nonvegian Porphyria Centre (NAPOS) and 
the Porphyria Centre Sweden, dassihes combined hepatitis 
A and B vacdne as not porphyrinogeniq it may be used as 
a drug of Brst chữice and no precautions are needed.'

1. The Drug Database for Acute Porphyría. Avaỉlable at: hitp://www. 
dnjgs-porphyTia.org (accessed 02/ ỉ I /11)

Preparations
Proprietary Preparalions (details are given in Volume B)
Single-ingredient Preparotions. Arg.: Tvvúưix; Austral.: Tvvinrix; 
Austria: Ttvinrix; Belg.: Tvvinrix; Braz.: Vadna Comb. Contra 
Hepatỉte A e B; Canad.: TwinriJC Chile: Tvvinrix; China: Bilive 
(ÍÍÍ/K3S); Tvvinrix Cz.: Ambiríx; Tvvinrìx; Denm.:
Ambirix; Tvvinrix; Fin.: Twinrix' Fr.: Tvvinrix; Ger.: Tvvinrix: 
Gr.: Tvvinrix; Hong Kong: Tvvinrix,- Hung.: TwinriJC Indon.: 
Tvvinrix; IrL: Ambirix: Tvvinrix; Israel: Ttvinrix; ItaL: Tvvinrix; 
Mataysia: Twinrix; Mex.: Twinrix; Neth.: Ambirix; Tvvinrix; 
Norw.: Tvvinrix; NZ: Tvvinrix; Philipp.: Twinrix; PoL: Ambirix: 
Tvvinrix; PorL: Ambirix; Twinrix; S.Afr.: Twinrix; singapore: 
Tvtrinrix; Spain: Tvvỉnrix; Swed.: Ambirix; Tvrinrix; Switz.: 
Twinrix; Thai.: Tvvirưix; Turk.: Ttvinrix; UK: Ambirix; AmbriX' 
Tvvinrix ukr.: Tvrinrìx (Tbíhphkc); USA: Tmũưix; Venex.: Tvvin- 
rix.
Pharmacopoõal Preparcrtions
Ph. Eur.: Hepatitis A (ỉnactivated) and Hepadtis B (rDNA) 
Vaccine (Adsorbed).

Hepatitis A and Typhoid Vaccines
Vacunas de la hepatitis A y fiebre tiíoidea.
AĨC — J07CAÌ0.
Pharmacopoeias. Many phannacopoeias, induding Eur. 
(see p. vii), have monographs.
Ph. Eur. 8: (Hepatitis A (Inactivated, Adsorbed) and 
Typhoid Polysaccharide Vacdne; Vacdnum Hepatítidis A 
Inactivatum Adsorbatum et Febris Typhoidis Polysacchar- 
idicum). A suspension consisting of a suitable ỉtrain o{ 
hepacitis A virus, grown in cell cultures and inactivated by a 
validated tnethod, and oí purihed Vi capsular polysaccha- 
ride obtained bom Salmonella typhi Ty 2 straúi or some other 
suitable strain that has the capadty to produce Vi 
polysaccharide. The product is presented either as a liquid 
mixture comairúng both components or as 2 separate 
liqưids vvhich are mixed togetherimmediateiy beíore use. It 
should be stored at 2 degreẽs to 8 degrees, noi be aIiowed to 
freeze, and be protected bom light.

U ses a n d  A d m in is tra tio n
Combined hepatitis A and typhoid vacdnes are used for 
active immunisation. They contain either inactivated 
HM175 or GBM hepatitis A vứus strains together with the 
Vi capsular polysaccharide (rom Salmonella typhi Ty 2 strain. 
Adults and adolescents over 15 years of age may be given a 
dose of 1 mL by intramuscular injection, at least 2 weeks 
beíore che risk of exposure to typhoid and hepatitis A. A 
booster dose may be gi ven aỉter 6 to 12 monthỉ to provide 
long-tenn protection.

A d v e r s e  E ffec ts  a n d  P recau tions
As for vacdnes in general. p. 2375.1.

Preparatíons
Proprietary Preparations (details are given in Volume B)
Sngla-ingredient Preparotkm. AustraL: Vlvaxũn; Austria: 
Hepatyrix; VIATIM; Canad.: Vỉvaxhn; Fr.: Tyavax" Ger.: Hepa- 
tyrix- ViATTM; Hong Kong: Vivaxũn; Iri.: Hepatyrix- ViATIM; 
Israel: Hepatyrix; Malaysia: Vivaxim; Neth.: ViAHM; NZ: 
Hepatyrix; Vlvaxũn; Port.: ViATIM; UK: Hepatyrix; ViATĨM.

Herpes Simplex Vaccines
Vacunạs del herpes común; Vacunas del herpẹs simplẹ.

Pro/ị/e
Several types oỉ vacdnes against herpes simplex virus types 
1 and 2 have been developed. They have been tried both in 
oral and genitaỉ herpes iníections. They are aiso being 
studied for the prevention of inỉection in sexual partners of 
patients with genital herpes.

Heipes simplex virus types l and 2 are vvidespread in 
populations throughout the worỉd. Herpes simplex virus 
type 2 causes Uielong iníection with signiũcant morbidity. 
Even vvith the availability of ettective antiviral therapy, the 
increasing burden of heipes simpiex virus iníection makes it 
a suitable candidate for vacdne development. The inddence 
of neonatalherpes iníections has also increased and this risk 
vvould also be addressed by development ai appropriate 
vacdnes. An additionai beneíĩt would be a reduced risk of 
acquinng HIV inlection.

Vacdnes for herpes sứnplex were first studied in the 
1920S and many diíferent types of vacdne have undergone 
evaluation. They have induded auto-inooiladon of live 
herpes simplex virus, whole úiactivated vacdnes, attenu- 
ated live virus vacdnes, modiBed live virus subunit 
vacdnes, cell culture-derived subunit vacdnes. recombi- 
nant glycoproteln subunỉt vacdnes, disabled inỉectious 
single cyde (DISC) vacdnes, and nudeic add (DMA) 
vacdnes.1-2

Prophylactic vacdnes againsc HSV-2 could be benendal ư 
they either shift the threshold of iníection i.e. increase the 
dtre of virus necessary to cause iníection. or if they prevent 
dinical disease itselí. An attenuated live virus vacdne based 
on modilied HSV-1 has been tested in dinical srudies but 
was poorly tolerated at the doses required to elidt an 
immune response. Prophylactic vacdnes induding subunit 
vacdnes encoding vứus glycoproteins and delivered vvith 
adjuvants have shown some benehts.1-2

To date, no randomised dinical studies have shovvn 
useíul beneht from therapeutic vacdnes for HSV-1 or HSV-
2. A therapeutic vacúne should prevent recurrences or at 
least minimise their severìty or duraáon. Heat killed, vvhole 
vữus vacdnes from HSV-1 (Lupidon H) and HSV-2 
(Lupidon G), and inactivated subunit vacdnes have been 
studied but have generally produced disappointing 
results.1-2 Recombinant glycoprotein vacónes have also 
been tested but again results have been disappointing.1-2

1. Morrison LA. VAcàoes Against genỉcai herpes: progress and Umỉtadons. 
Drugs 2002; 62: 1119-29"

2. SianberTỴ LR. Cỉinỉcaỉ oiaỉs oi prophyUctic and therapeutíc herpes 
simplex VỈỈUS vacdncs. Herpa 2004; 11 (suppỉ 3); 161A-169A.

Preparations
Proprietory Preporalions (deuils are given in Volume B)
Síngle-ingredient Prtporalions. Ital: Lupidon G; Lupidon H; 
Rus.: Herpovax (repnoBaxc); Vỉtaheipavac (Bnnrepnaaax); 
Switz.: Lupidon H+G.

H u m a n  P a p i l l o m a v i r u s  V a c c i n e s
HPV Vacdnes; Human Papilloma Vìrus Vacdnes; Vacunaĩdel 
virus del papiloma humanọ.
ATC — J07BM0ĩ.
UNII — 23CVU W F4J (h u m a n  pap illom avirus antigen);  
Ố Ì746O 90DY (human papillomavirus type  6  u  capsid protein 
antígen); Z845VH Q 6ÌP (h u m a n  papíliom ơvirus typ e  ỉ Ị u  
capsid  pro tein  antigen); 6LTE2DNX63 (h u m a n  papillom avìrus  
typ e  16 L ì capsid  pro tein  antìgen); J2D279PEM5 (h u m a n  
papillom avirus ỉype 18 L1 ca p sid  pro tein  antigen); 7XB76X2V7T 
(h u m a n  p a p illo m a v in a  typ e  16 LI capsid  pro teih  residues 2- 
471 antigert); M 7 H 9Ơ 9G Q Z (hum an  p ap illòm avừ us type 18 LI 
capsid  p r o tá n  residues 2-472 antigen).

Pharmacopoeias. Many pharmacopoeias. induding Eur. 
(see p. vu), have mỏnographs.
Ph. Eur. 8: ( Human PapiUomavirus Vacdne (rDNA); 
Vacdnum PapiUomaviri Humani (ADNr)). A preparaóon of 
purihed virus-like partides composed of the major capsid 
protein of one or more human papiDomavteus (HPV) 
genotypes, that is obtained by recombinant DNA 
technology. It may contain an adjuvant. It should be stored 
at 2 degrẽés to 8 degrees, not be allovved to freeze, and be 
protected bom lighL

Uses and Administration
A quadrivalent recombinant human papillomavữus (HPV) 
vactíne, prepared bom puriSed vừus-like partides of the 
capsid protein Ll, is used in gứlỉ and vvomen bom 9 to 26 
years of age to prevent diseases such as genital warts, 
cervical cancer, and other pre-cancerous lesions (cervical, 
vulvar, and vaginal) caused by HPV types 6, 11, 16, and 18. 
In the USA it is also licensed for the prevention of vulvar

and vaginal canceis, as vvell as íor boys and men bom 9 to 26 
years of age to prevent genỉtal warts, and in both groups ỉor 
the preventỉon oí anal cancer and anal intraepithelial 
neoplasia.lt is also beìng studied for the prevention oi 
cervical canoer in women betvveen 27 and 45 yeais of age.

It is given in 3 doses oỉ 0.5 mL intramuscularly. The 8ist 
dose may be given at any time betvveen 9 and 26 yeais oỉ 
age; the secoiid dose is given 2 months later, and the third 
dõse 6 months aber the first dose.

A similar bivalent recombinant HPV vacdne, prepared 
bom a mìxture of LI capsid proteins of HPV types 16 and 18 
and containing an adjuvant AS04, is Ucensed for the 
prevendon of cervical cancer and pre-cancerous cervical 
lesions in giiis and women bom 9 to 25 years oi age (or 
betvveen 10 and 45 years of age in Ausưalia). In Europe it is 
also licensed ỉor the prevention oỉ pre-cancerous vulvar and 
vaginal lesions. It is given intramuscularly in 3 đoses of 
0.5mL. The first dose may be given at any age in the 
approved range; the second dose iỉ given I month later. and 
the third dose 6 months aber the Srst dose.

Further vaccines are under investigation for the 
treatment or prophylaxis of genital vvarts and several 
malignant neoplasms.

Revievvs and studies.
1. Keam SJ. Harpcr DM. Hu man papiUomavừuỉ cypes 16 and 18 vactíne 

(recombinant, AS04 adjuvanced. adsorbed) (CeTvarix "]. Druýs 2008; 68: 
359-72.

2. Stanley M. HPV vacdnes: are they ihe ansvrer? Br Mtắ Buii 2008; 88; 59-
74.

3. Huang GM. Huinan papilloraavirus and vacdnation. Meỵo ơin Proe 
2008;83:701-6.

4. Haherty DIC Alkhateeb FM. Human papiBomavữus quadrívaỉent 
vacdne: a Iook behind the numben. Aiut Rharmaothcr 2009; t ì :  740-4.

5. Muãoz K tí ai. Sa/ery, ỉmraunogenldry. and efficacy of quadrivaiem 
human papiQomavirus (types 6, II. 16. 18) recorobinant vacdne in 
vromeo aged 24-45 yean: a randonùsed. doubỉe-blỉnd tríaỉ. lana t 2009: 
373: 1949-57.

6. RomanữMrskỉ 3. et a i GlaxoSaiithKỉỉae Vacdne HPV-007 Suidy Group. 
Sustaũied eílìcacy and Immunogenidry of (he human papìỉỉomavỉrus 
(HPV)-16/18 AS04-adjuvanted vaccỉnr anaỉyâs oỉ a landomiaed 
placebo-controUed triaỉ up ;o 6.4 years. Lancet 2009; 374: 1975-85.

7. Kemer GG. et ai. Vacdnatíon agaũist HPV-16 oncopnKeins for yulvar 
incraepithelỉaỉ neoplasia. N En$t J  Med 2009; 361: 1838-47.

8. WH0. Hu man papUlomavỉrus vacdnes: WHO posỉtỉon paper. Wkfy 
Epừtem Rtc 2009; 84: 118-31. AỈỈO avaiỉabỉe au ỉmp://www.who.ỉnƯ 
vrer/2009/wer8415.pdỉ (accessed 23/06/10)

9. Campo MS, Roden RB. Papilloraavirus prophylacdc vacánes: 
estabHshed successes. new appròaches. J Vỉroỉ 2010; 84: 1214-20.

10. Gềĩỉaad ỈM, Smùh J$. Humaa papiỉỉoínavừuỉ vactínes; currenỉ sutus 
and hinire prospectỉ. Drugs 2010; 70: 1079-98.

11. McCormack PL. Joura EA. Quadiỉvakot haman papiUomavinis (types
6. 11,16, 18) recombinam vacdne (Gardasiỉ): a revievr of ỉts use in the 
prevenóon ol premalỉgnam genitaỉ ỉesioas, genltal cancer and genital 
wans in vvomen. ồrup  2010; 70: 2449-74.

12. Paleísky JM. tí ai. HPV vacdne agaỉnst anal HPV iniectíon and anaỉ 
intraepithdiai neoplana. N EngỉJ Mai 201 lĩ 365: 1576-85.

13. Garaodc-Jones KP, GitilUno AR. Quadxivaỉenc human papillomavứus 
(HPV) types 6 ,11 .16.18 vaccỉne: for the prevemỉon oỉ geoỉtal m n s  in 
òiaỉes. ữrugs 2011; 71: 591-602.

14. Giuỉlano AR. tí aỉ. El&cacy oỉ quadrỉvalent HPV vacõne against HPV 
ỉnỉeaion and dỉsease ỉn maỉes. N Eng! J  Med 2011; 364: 401-11. 
Cocrectíon. ibid4 1481.

15. McKeage K. Romanowski B. AS04-atQuvamed buman papiỉỉomavữus 
(HPV) cypes 16 aod 18 vacdne (Cerranx): a review of ỉts usc in che 
preventíõn of premaỉlgnant cervical leskms and ceivkal cancer causaUy 
related to cenain oncogenỉc HPV types. ữm gt 2011; 71:465-88.

16. Swedỉsh KA. tí a i Prevencúm of recurrem hỉgh-grade anal neoplasia 
wUh quadhvaient human papiUomavíruỉ vaccỉnaùon ơf men who have 
sex wỉth men: a nonconcurrent cohort study. Oin ĩnfeơ Dờ 2012; 54: 
891-8.

Vacdne deveiopment and efficacy. There are more than 
100 knovra human papillomavirus (HPV) genotypes; at 
least 13 oí these can cause cervical cancer and are also 
assodated with other anogenital cancers and cancers of 
the head and neck. Genotypes 16 and 18 cause about 
70% ot ail cervical cancers, ĩỸhile genotypes 6 and 11 can 
cause genital warts. HPV is highly transmissible with lisk 
o( ixưectíon being highest soon aítẽr sexual activity begins. 
Asymptomatíc and tTansient tníectíon occurs in most peo- 
ple at some time in theb lUe. However, the faa that more 
than 99% of cases oỉ cervical cancer diagnosed are asso- 
dated with the presence of sexually transmitted human 
papiUomaviius DNA has prompted the posãbility of 
vaccine developmenL

Viral recombinant proteins are being studied as antigenic 
components of both prophylactic and therapeutic 
vaccines.1', ■ Prophylactic vacdnes are based on the 
recombinant capsid proteins LI or L2 tvhich seU-assemble 
into vứus-like particles vvhich induce antibodies that in tum 
neutralise the iníecting virus. Two su ch vaccines (a 
quadiivalent HPV vacdne ebective against types 6. 11, lố. 
and 18 and a bivalent, adjuvanted HPV vacdne eữecúve 
agaỉnst types 16 and 18) are licensed in several countries. 
The bivalent vaccine was also reported to be eữective 
against non-vacdne types 31,33, and4 5 .l0Theprophylactic 
vacdnes have no therapeudc ebects and thereíore cannot 
be given to women with persistent HPV iníection, who are 
at risk of developbig cervical cancer. Purthennore, 
vacdnadon does nõt appear to provide protection against 
progression to cervical intraepitheliaỉ neoplasia ỉnduced by 
HPV present at the time oi vacdnation. However, analysis of 
pooled data bom 2 follow-up studies" found that 
ựTespective of causaỉ HPV type, previous vacdnation vvith
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